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Heating with hot water is versatile because there are
many ways of distributing the heat through the building.
The options range from heavy cast iron radiators seen in
older buildings to modern, baseboard-style convection
radiation, and from invisible radiant floor heating to
forced air systems using fan col units.

A boiler is often used to make domestic hot water
and to heat swimming pools or hot tubs.

The various distribution systems have all been used
successfully with a geothermal heat pump system. When
designing or retrofitting an existing hydronic heating
system, however, the water temperature produced by
the heat pump is a major consideration.

Heat pumps using R-22 refrigerant are not designed
to produce water above 130°F. The efficiency decreases
as the temperature difference (AT) between the heat
load (generally the earth loop) and the supply water (to
the distribution system) increases. Figure 1 illustrates
the effect of source and load temperatures on the
system. The heating capacity of the heat pump also
decreases as the temperature difference increases.

When using the various types of hydronic heat
distribution systems, the temperature limits of the
geothermal system must be considered. In new

10\
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Figure 1: As the AT increases, the Coefficient of Perfor-
mance (COP) decreases When the system produces 130°
F water from a 30°F earth loop, the AT is 100°F, and the
COR is approximately 2.5. If the system is producing water
at 90° F, the AT is 60°F and the COP rises to about 3.8, an
increase of over 50%.

construction, the distribution system can easily be
designed with the temperature limits in mind. In
retrofits, care must be taken to address the operating
temperature limits of the existing distribution system.

Baseboard Radiation: In existing systems,
haseboard radiation is typically designed to operate with
160 to 240°F water or steam. Baseboard units are

typically copper pipe with aluminum fins along the
length of the pipe, as shown in Figure 2. A decorative
cover is normally fitted over the fin tube,

Copper Tube  Enclosure \

P4
’
’

Fin Tube ‘—1@

Figure 2: Baseboard radiators are typically constructed of copper
tube with closely spaced aluminum fins attached to provide more
surface area to dissipate heat. Some of the factors affecting the
amount of heat given off by fin tube radiators are water
temperature, water velocity, air temperature, and fin spacing and
size.

The operation of a baseboard radiation system
depends on setting up a convection current in the room:
air is warmed by the fin tube, rises and is displaced by
cool air.

The heating capacity of a baseboard system is a
factor of the area of copper tube and fins exposed to the
air and the temperature difference between the air and
the fin tube. The velocity and volume of water flowing
through the haseboard affects the temperature of the
copper and fins. Baseboard units are normally rated in
heat output/length of baseboard at a standard water
temperature and flow. Manufacturers can provide
charts which will give the capacities at temperatures and
flows below the standard. Figure 3 shows approximate
heating capacities for fin tube radiation using water
from 100 to 130°F water.

Baseboards are available using two or three fin
tubes tiered above one another in the same cabinet (see
Figure 4). With the additional surface area, the air can
be heated enough to set up a convection current with
water temperatures as low as 110 to 130°F (see Figure 3).

It is important to ensure that the heat output of the
system is adequate to meet the heat loss of the room or
building at the temperatures the geothermal system is
capable of producing.

Baseboard radiation is limited to space heating,
Cooling is typically provided by a separate, forced air
distribution system.

Hydronic
Heating
Systems
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Heating output per linear foot

190-380 160-320 150-300
240-480 205-410 195-390
295-580 265-532 245-490

Figure 3: The heating capacity (Btuh/linear foot) of baseboard
radiators drops as the water temperature is reduced. The heating
capacity of most baseboard radiators is rated using 200°F water,
65°F air temperature. Listed is the range of heating capacities of
baseboard radiators at the standard temperatures and the range
of capacities when the temperatures are reduced to the operating
range of a heat pump system. Some of the factors that affect the
capacity of a radiator are listed:

Size of the fins - range from 2.75" x 3" to 4" x 4"

Fin spacing - 24 to 48/foot

Diameter of copper tube - range from .75" to 2"

Fin material - aluminum or steel

Configuration and height of the enclosure

Height unit is mounted from the floor

Water flow through the radiator

Generally, the smaller fins with fewer fins/foot will have lower
heating capacity. Larger copper tube diameter and aluminum fins
will have a higher capaclty. Higher water flow will increase
capacity. Adding a second fin tube to the same enclosure will
increase the capacity by 50 to 60%. Adding two fin tubes will
increase the capacity by 75 to 80%.

Cast Iron Radiation: Retrofit applications for
hydronic/geothermal heat pump systems are often
required to work with existing cast iron radiators or
their replacements (see Figure 4). Typically, cast iron
radiator systems operate with water temperatures of
125 to 160°F.

These temperatures are higher than geothermal
water-to-water heat pumps are capable of providing.
Cast iron radiators can work with geothermal systems,
provided the heat output of the radiators will meet the
maximum heat loss of the building at the lower
temperatures.

Radiators in various
configurations & sizes

Figure 4: Many different configurations of radiators are available
for replacements of old cast iron radiators to fit many different
applications Radiators are available for special applications such
as towel drying racks. As with baseboard radiators, the heating
capacity varies with water temperatures and velocities, air
temperatures, and surface area.

If the insulation of the building has been upgraded
since the original installation, it is possible that the

lower temperatures will be able to meet the reduced
heat loss of the building,

Radiant Floor Heating: Radiant floor heating
has been the system of choice in many parts of Europe
for some time. Manufacturers have developed tubing
designed for installation in concrete floors and raised
wood floors.

Floor heating systems have several benefits in
residential, commercial and industrial heating applica-
tions. In a building with a radiant floor heating system,
the entire floor acts as a heat source for the room.
People feel comfortable with lower air temperatures if
their feet are warm. Typically the space will feel
comfortable with air temperatures as low as 65°F.
Since the heat loss of a building is directly related to the
temperature difference (AT)between the inside and
outside, a lower AT means the heat loss is lower.

Air temperatures in a room with a forced air heating
system tend to be warmer nearer to the ceiling than the
floor (see Figure 5). The hot air rises and creates a
greater pressure imbalance between the inside and
outside. The infiltration increases, resulting in a higher
heat loss. Air temperatures in a room with radiant floor
heating tend to be warmer at the floor than the ceiling,
helping to cut down on infiltration in the building. The
energy savings in a building with radiant floor heating
can range from 10 to 20%.

65° 65° 65°

81° 81° 81°
b0 9 o 4 o ¢ ¢ 4
Radiant Floor Heat

Forced Air System

Hiustration courtesy of WIRSBO Company

Figure 5: Temperatures in a forced air system tend to be more
uneven than in a radiant fioor heating system. The air tempera-
tures in a forced air system tend to be much higher than with
radiant floor heating, making the temperature difference between
inside and outside higher. This results in a higher heat loss

A floor heat system can be designed to heata
building with water temperatures as low as 90°F.
Figure 1 shows how a geothermal system operates more
efficiently with a lower AT between the source and the
load. With only 2 60°F temperature difference, a
geothermal heat pump will operate at COPs over 4,
about 20% higher than a forced air geothermal system
in the same installation.
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Some of the factors affecting the heating capacity of
a floor heating system are as follows:
¢ The type of finish flooring
« The spacing of the pipe
o The water flow through the pipe
« The temperature of the supply water
« The floor material (wood, concrete

or poured Gypcrete™)
« Insulation value under the floor
* The piping layout

The spacing of the pipe in residential applications
can vary from 4" to 12". If the spacing is too large, the
temperature of the floor can vary noticeably. In
industrial applications, variation in the floor tempera-
ture is not as important, and the spacing is related
directly to the heat output required.

Radiant floor heating systems work well with
geothermal heat pump systems. For efficient operation,
the system must be designed with the lowest possible
water temperatures.

There are some drawbacks with a radiant floor
heating system. Air conditioning is only possible by
adding a second system using forced air. This can add
substantial cost to an installation where air conditioning
is also needed. A separate air handling system is
needed to clean the air or to introduce fresh air.

Industrial buildings, especially those with high
ceilings and large overhead doors, have an advantage
with a radiant floor heating system. Heat is stored in the
concrete floor, and when a door is opened, the stored
heat is immediately released to the space. The larger the
AT between the air in the space and the floor, the
quicker the floor releases its heat to the space.

Maintenance garages benefit from radiant floor
heating systems. Cold vehicles brought into the garage
are warmed from underneath. The snow melts off the
vehicle and dries much more quickly than when heated
from above.

Some pipe manufacturers include an oxygen
diffusion barrier in the pipe to prevent oxygen diffusion.
Good system design and careful installation, however,
will eliminate virtually all of the problems encountered
with air in the system. As with earth loop design, it is
important to design the system to facilitate flushing the
air initially and ensuring that the flows can be balanced
properly.

Fan Coil Units & Air Handlers: Fan coil units,
air handlers, force flow units, etc. are all basically a hot
water radiator or coil (usually copper piping with
aluminum fins) with a fan or blower to move the air
over the coil (see Figure 6). The term “fan coil units”

typically applies to smaller units that are installed in the
zone or area in which heating (or cooling) is needed.
They are available in many different configurations, sizes
and capacities. Fan coil units are designed to be
connected to a ductwork system and can be used to
replace a forced air furnace. Other units are designed
for use without ductwork and are mounted in a
suspended ceiling space with only a grill showing in
place of a ceiling tile. Some can be mounted on a wall
under a window, projecting 8" to 10" into the room or
even flush to the wall surface, mounted between wall
studs. Some are available with or without finished,
decorative cabinets. For industrial applications,
inexpensive “unit heaters” are available, with only a coil
and an axial fan. Fan coil units and unit heaters are
normally available with air handling capacities of 200 to
2,000 cfm.

The term “air handler” normally applies to larger
units, mounted in mechanical rooms, mechanical crawl
spaces or rooftops. They typically have an air handling
capacity of over 2,000 cfm and are available for
capacities of up to 50,000 cfm. Air handlers are typically
built for a specific installation and are available with
many different types of heating and cooling coils. They
can include additional coils for heating make-up air,
dehumidification and exhaust air heat recovery.

Blower

Chilled Water Coil

Figure 6: Fan coils and air handlers typically have one or two
coils and a blower. Air is heated by hot water circulated through
the hot water coil. Chilled water is circulated through the coil if air
conditioning is needed. Blowers can be provided to fit various
applications, with or without ductwork. Unit heaters typically use
axial fans in appilications where ductwork is not needed.

Fan coil units and air handlers are used in many
different applications. They have been used to heat
buildings using water temperatures as low as 90 to
100°F. New systems can be designed to operate very
efficiently with a geothermal system.

In a retrofit situation when replacing a conventional
boiler, care must be taken to ensure that any air
handlers or fan coil units in the building will heat the
building with water temperatures below 130°F.

Cooling a building with an existing radiant hydronic
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heating system can be a challenge. If baseboard, cast
iron radiators or a radiant floor heating system is
cooled lower than the dew point, condensation will
form on the floor or drip off the radiators.

There is generally minimal ductwork for ventilation
or no ductwork in existing buildings with radiant
hydronic heat. Typically, cooling is provided with
separate units where it is needed. This is often done
using through-the-wall or window air conditioners,
ductless split air conditioning units, or rooftop units.

A water-to-water heat pump system can provide
water to ducted or unducted fan coil units. The system
can provide chilled water to cool the building, as well as
hot water for the heating system when needed.

A limited amount of cooling can be done by
circulating chilled water through the piping in the floor.
This can be effective in buildings with high solar loads
or lighting loads, where much of the heat gain is radiant
heat being absorbed by the floor. Cooling fresh air used
for ventilation as it is brought into the building, using a
chilled water coil, can sometimes provide the additional

cooling needed. Care must be taken to avoid cooling
the floor below the dew point because condensation
may form on the floor.

Buildings with fan coil units and air handlers can
generally be easily retrofitted for cooling. Often it is
simply a matter of adding a cooling coil to the existing
air handlers and fan coil units. Water-to-water heat
pumps can provide hot water for the heating coils as
well as chilled water for the air conditioning,

Integrated Systems: In buildings with fairly
balanced heating and cooling loads, a hydronic/
geothermal system can provide a significant efficiency
advantage. When a heat pump is making hot water, it
will take heat from the building when cooling is needed.
When cooling is not needed, heat will be taken from the
earth loop.

While cooling, heat is rejected directly into another
part of the building making the heat virtually free. If it
can’t be used, it is stored in the ground loop.

Additional System Design Reference materials are available from WaterFurnace.

Flexibility

e Designed to operate with liquid temperatures of 30°F
to 120°F (30-90 EST, 30-120 ELT).

¢ Source side flow rates as low as 1.5 gpm/ton for well
water (50°F min, EWT).

¢ Heated and chilled water from the same compact unit.

¢ Modularized design for optimum capacity matching
and staging.

e Stackable for space conservation.

e Compact size allows passage through most doors.

Operating Efficiencies

¢ Optional desuperheater with internal pump generates
hot water at considerable savings while improving
overall system efficiency.

* High-stability expansion valve delivers optimum
refrigerant flow over a wide range of conditions and
provides bidirectional operation without troublesome
check valves.

» Efficient scroll compressors operate quietly.

e Oversized coaxial tube water-to-refrigerant heat
exchanger operates at low liquid pressure drops.
Convoluted copper (or optional cupronickel) water
tube functions efficiently at low-flow rates and
provides greater durability.

Service Advantages

¢ Removable front and rear access panels provide
quick access to all internal components.

* Designed for front-access in tight applications.

¢ High-and low-pressure service ports in refrigerant
circuit.

Factory Quality

* Heavy-gauge steel cabinets are finished with durable
powder coat paint for long lasting beauty and service.

o All refrigerant brazing is performed in a nitrogen
atmosphere.

¢ All units are deep evacuated to less than 150 microns
prior to refrigerant charging.

o All joints are helium leak-tested to insure annual leak
rate of less than 1/4 ounce.

¢ Coaxial heat exchangers, refrigerant suction lines,
desuperheater coil, and all water pipes are fully
insulated to reduce condensation problems in low
temperature operation.

« Noise reduction features: isolation mounted compres-
sors; insulated cabinet using 1/2” coated glass fiber.

« Safety features include high and low-pressure
refrigerant controls to protect the compressor; hot
water high-limit desuperheater pump shutdown.



Premier Series

Options & Accessories

* Optional desuperheater with internally mounted * Hose kits.
pump and water heater plumbing connector. e Sound blanket for compressor.
¢ Optional cupronickel coaxial heat exchanger.  FPK Freeze protection kit 32°
* Closed loop flow center. o FPKCL Freeze protection kit 15°
Each unitis quality ~ Unit lockout High efficiency Easily removable  Insulated source and Premier
built and run tested  indicator light ~ Scroll® compressor  control box load heat exchangers

for low temperature Features

operation

Internally insulated
cabinet

Electromechanical
controls

Female pipe thread
source connection

Female pipe Heavy-gauge Insulated access panels ] .
thread load steel cabinet
connection

Molded handle

All Premier units use the most advanced compressor technology Copeland™ scroll
compressors. Compared to conventional reciprocating piston technology, these
compressors are revolutionary, delivering unprecedented performance. Their simple
design makes a major contribution to the outstanding efficiency, comfort, reliability and
quiet operation of the Premier Series.
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Premier Series

Heating Calculations: Cooling Calculations:
LWT = EWT - e LWT =EWT+ —8
GPM x 500 GPM x 500
ELT = entering load fluid temperature to heat pump kW = kilowatts
SWPD = source coax water pressure drop EST = entering source fluid temperature to heat pump
LLT = leaving load flnid temperature from heat pump HE = heat extracted in BTUH
PSI = pressure drop in pounds per square inch LST = leaving source fluid temperature from heat pump
LGPM = load flow in gallons per minute HC = total heating capacity in BTUH
FT HD = pressure drop in feet of head COP = coefficient of performance, heating [HC/(kWx 3.413)]
LWPD = load coax water pressure drop EER = energy efficiency ratio, cooling
LWT = leaving water temperature TC = total cooling capacity in BTUH
EWT = entering water temperature HR = heat rejected in BTUH

Example #1 Selecting a single unit to heat and/or cool.

A) Determine System Design Conditions:

1) The “source” (heat source/heat sink) side - This could be an earth loop, well water, a boiler/tower loop,
process water, condenser water, etc. The source liquid can be 25°F to 110°F entering the unit.

2) The “load” side - This could be a water coil(s) in an air handler unit(s), a fan coil unit(s), hydronic
baseboard, in-slab piping, swimming pool, etc. The load liquid can be 30°F to 120°F entering the unit.

3) The load side of multiple units can be plumbed together in either parallel or series style to accomplish
certain tasks,
- Always use parallel flow for the source sides.
- Use parallel flow for the load sides with the following needs:

e Heating and/or cooling capacity greater than the largest single unit can provide.

* To do staging of capacity.

¢ To reduce the pressure drop through the load side of the units, even when a single unit might meet capacity.
- Use series flow for the load sides with the following needs:

e Leaving liquid temperature (LLT) greater than a single unit can produce on cooling. However, do not drop the
entering liquid temperature (ELT) of any unit below 30°F.

B) Unit Selection Parameters:

Entering Water (ilquid) Temp,.. | 110°F ELT| 50°F ELT | 50°F EST | 80°F EST

Vater (lige ate “180GPM [11.0GPM| 8.0GPM | 8.0 GPM
12.0fthd | 12.0fthd | 7.0fthd | 7.0fthd

In e 230/1/60

Coax Materlal r —] Cupronickel Copper

* As low as 1.5 GPM/ton for constant temperature liquid like well water that is in the 45°F

to 60° F range to as high as 3 0 GPM/ton for variable temperature liquid.
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Premier Series

C) Determine Unit Requirements:

) 11 B0°F 8
36tons
54,000 110°F 8 50°F 8
| 45tons

D) Initial Selection: Refer to the performance data tables (pages 14-17) and select possible units.
Unit possibility #1: PO56W (pages 16 and 17) 5 ton unit—using interpolation.

P

4 50 | 11.0] 11.2 [ 43,900 | 2.91 | 53,800 15.1 4180| 70 | 80 | 6.70 | 83.90
- Cooling | 50 [ 11.0 [ 112 | 42,600 | 3.24 | 53,650 134 |42.05| 80 | 8.0 | 6.25 | 93.85
| s0 [11.0] 11.2 | 41,300 | 3.56 | 53,500 116 |42.03] 90 | 8.0 | 5.80 | 103.80
100 | 8.0 520 | 54,500 | 4.28 | 39,900 3.7 113.7| 50 | 8.0 | 7.50 | 40.00
110 | 8.0 5.05 | 54,350 | 4.77 | 38,050 34 123.6| 50 | 8.0 | 7.50 | 40.45
120 | 8.0 4.90 | 54,200 | 5.26 | 36,200 3.0 133.5| 50 | 8.0 | 7.50 | 40.90

E) Final Results:

PO56W (refer to Model Description Key on page 10)

Total Cooling Capacity (TC) = 42,600 BTUH (within 1% of needed capacity)
Total Heating Capacity (HC) = 54,350 BTUH

Since the LLT/LST are above freezing, no antifreeze is required

Example #2: Selecting multiple units to accomplish a heating and/or
cooling task by piping the load sldes in parallel flow.

p, Load By adding together the
Ouput  capacities of two units,

Unit #1 Unkt 82 increased capacities can be

Loat Sourcs met, while the overall system

pumping pressure drop is

lowered, perhaps lowering the
Load Inpit——3»> Sowco PUMP horsepower. In addition,

S0LTCO INpUt s > output by cycling one unit, capacity

reduction can be accomplished.

]

i n gr n 4
1

Example #3: Selecting multiple units to accomplish a cooling task by
piping the load sides in series flow.
Load This arrangement satisfies the
> : . o
ouput  requirement of achieving a 20°F drop
Uit #1 Unit 2 in load liquid temperature. By piping
the load sides in series, the LLT of the

Loed
out out o ® out o o :
Load Irput—-)-c n n -‘ " n e -| first unit becomes the ELT of the

]
i
g

second unit. The overall system
3 Sowee pumping pressure drop is increased
Source Input=——3m Ot and therefore requires increased
pump horsepower. If at anytime, a
10°F drop would satisfy the requirements, one unit could be cycled off, but the pumping penalty would still remain.
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P034W Heating Capacity Data

LWPD SOQURCE 5.0 GPM SWPD SOURCE 7.0 GPM SWPD SOURCE 9.0 GPM SWPD
ELT| EST|LGPM| PSI[FTHD| LLT | HC | KW] HE [COP[ LST| PSI|FTHD| LLT | HC | KW | HE | COP| LST| PSI [FTHD] LLT | HC | KW| HE | COP| LST| PSI | FT HO]
50 | 16| 37 | 695[231[1.53[179] 44 [228| 17| 39 | 699 [238|153| 18.6] 46 [24.1| 35| 81 | 704 | 24.5[152/194| 47 [254) 53 122
60 | 30 | 70 | 37| 85 | 674 (23.0(1.49|17.9| 45 |228| 1.7| 3.9 | 678|237 1.49| 18.6| 4.7 | 24.1| 35| 8.1 | 681 | 24.4| 1.49| 19.3| 4.8 |254) 53| 122
90 | 51| 118 | 654 | 229/ 145 17.9| 46 228 1.7 | 3.9 | 656 |23.5 145/ 186 4.8 241 35 8.1 | 658 | 242 145/ 19.2| 4.9 | 264 53 | 122
50 [ 16| 37 | 712 [27.1|1.56|21.8| 51 [310] 1.7 | 3.9 | 71.6 | 280[ 1.55| 22.7| 53 | 32.7| 3.5| 80 | 720 |289( 155 236| 55|345| 53| 122
60 | 40 | 70 | 3.7 | 85 | 688 |27.0(1.51(21.9| 52 |31.0| 17| 3.9 | 69.1|27.9|1.51| 22.8| 54 | 327| 35| 8.0 | 694 | 28.8| 151/ 23.7| 56 |344| 53| 122
90 [ 51 11.8 | 66.3 | 26.9] 1.47| 21.8| 54 | 31,0/ 1.7 | 3.9 | 66.6 | 27.8| 1.47| 22.8| 56| 32.7| 35| 80 | 66.8 | 28.7( 1.47| 23.7) 5.7 | 34.4( 53 | 12.2
50 | 16| 37 | 729 [ 31.4| 159 25.7( 87 [ 39.3| 16| 37 | 73.3|32.2]1.58| 268 6.0 |41.4| 3.4 | 7.9 | 73.7 [ 33.3| 158| 27.9| 6.2 |43.5| 52| 120
60 | 50 | 70 | 37| 85 | 701 (311|153(258( 59 |39.3| 16| 37 | 704 |322|1.53|269| 6.1 |414| 3.4 | 7.9 | 70.8 (333 153 280| 6.4 | 435 52| 120
90 | 51| 118 ]| 67.3 | 31.0| 1.48| 26.0| 6.4 [39.3| 1.6 | 3.7 | 67.5 321|148/ 27.1| 6.3 [414| 34| 7.9 | 678 [33.2] 148 282 6.6 |434) 52| 120
50 | 16| 37 | 744 |351(161|296| 64 [476) 16| 3.7 | 7493641161 30.9| 6.6 |50.1| 34| 77 | 754 | 37.7| 161|322| 6.9 | 525} 51| 118
60 | 60 | 70 | 37| 85 | 713 |351(1.56| 298 66 | 476 16| 3.7 | 71.7 | 384 1.56| 31.1| 6.8 |50.0| 3.4 | 7.7 | 721 | 37.7| 1.56| 324| 71| 525 51| 118
90 | 51| 118 682 | 35.1| 1.50| 30.0| 6.9 (47.5| 1.6 | 37 | 68.5 (365 1.51 31.3| 7.1 | 600| 34 | 7.7 | 68.8 | 37.8| 1.59) 326 7.3 |62.5 5.1 118
50 | 16| 37 | 759 [39.1|1.64(335| 70 (559| 16| 3.7 | 764 |406(1.84| 35.0| 7.2(568.7| 3.3 | 7.6 | 77.0 | 42.0| 164 | 364| 7.5|616( 50| 116
60 | 70 | 7.0 | 37| 85 | 725 |391|158(338| 73 |558| 16| 3.7 | 730 |407|1.69| 352( 7.5|587| 33| 76 | 734 |42.2|1.69| 36.7| 7.8 | 615/ 50| 116
9.0 | 51| 118 ] 69.2 | 39.2) 1.52|34.0| 7.6 | 55.7| 1.6 | 3.7 | 69.5 | 40.8| 1.53 35.5| 7.8 | 58.6) 3.3 | 7.6 | 69.9 | 423 1.55 37.1 8.0 615 50 116
50 [ 1.5] 35 | 896 [23.0[ 1.90( 16.5[ 35 [ 235 1.7 3.9 | 89.9 [ 23.6]1.80] 17.1| 3.6 [ 24.7| 3.5 | 8.1 | 90.1 | 24.2/1.80| 17.7| 3.7 | 25.9] 53 | 122
80 | 30| 70 | 33| 76 | 87.5|22.9|1.85(16.6( 36 | 235 1.7| 3.9 | 877 |235(1.85 7.2 3.7 (247| 35| 81 | 67.8 | 241|186 178 38 259 53 122
90 | 50| 11.6 | 853 | 22.8| 1.80( 16.7| 3.7 | 23.5| 1.7 | 3.9 | 855|234|1.81|17.2| 38 (247 35 81 | 856 |24.0/1.81 178 3.9 259 53| 122
50 | 15| 35 | 911|26.8|1.93/202( 41(319| 17| 39 [ 91.41276{1.94| 21.0( 42 |334| 35| 80 | 91.7 | 284|194 218 43 (350| 53] 122
80 | 40 | 70 | 33| 7.6 | 88.7 | 26.8( 1.88| 20.4| 42 | 31.9| 1.7| 3.9 | 889 | 27.6|1.88| 21.1| 4.3 | 334| 35| 80 | 89.2 | 28.3| 1.89| 21.9| 4.4 | 350 53| 122
90 | 50| 116 | 862 | 267) 1.82| 20.5| 43 (318| 1.7 | 3.9 | 864 | 27.5/1.83| 21.2| 44 |334| 35 80 | 866 | 28.3 1.83) 220 4.5 349 53 | 122
50 | 15| 35 | 926 [ 30.7] 1.97| 24.0| 4.6 | 40.3| 16 | 37 | 83.0 |[317(1.97| 249| 471422 34| 7.9 ] 934 | 326( 1098 259| 4.8 | 44.0| 52 | 120
80 | 50| 7.0 | 33| 76 | 89.9 | 30.6|1.90( 24.1| 47 | 40.2| 16| 3.7 | 902 (316 1.91| 25.1) 4.9 |42.1| 34 | 79 | 90.5 (326|192 26.1| 5.0 | 440 52| 120
90 | 50| 116 | 87.9 | 30.6| 1.84| 24.3| 4.9 | 40.2| 16 | 3.7 | 874 | 31,6/ 1,85 25.3| 5.0 421| 34 79 | 876 | 326/ 1.86) 26.2| 5.1 | 44.0| 52 | 120
50 | 15| 35 | 94.1|34.5/2.00(27.7| 51 |486| 16| 37 | 946 [357[2.01| 28.9| 52509 34| 76 | 950 |36.9( 201|300 54 |531| 51| 118
80 | 60 | 70 | 33| 7.6 | 911 |345(193(279| 52 |486| 16| 3.7 | 914 |357|1.94| 29.1| 54 |506| 3.4 | 78 | 91.8 | 369195 302 56 531 51 118
90 | 50| 11.6 | 88.0 | 34.4)| 1.86|28.1| 54 (485 16| 3.7 | 88.3 (357|1.87|29.3| 6.6 (508 34| 7.8 | 88.6 | 36.9| 1.88 30.5 5.8 |53.1 §1| 11.8
50 [ 15| 35 | 95.7 [ 38.4| 2.03(31.5| 55 |570| 1.6 | 3.7 | 96.2 |397[2.04| 32.8| 57 |59.6| 33| 76 | 96.7 411|205/ 341 659|622 50 116
80 | 70| 70 | 33| 76 | 923 |38.3|1.96(31.7| 57 | 57.0| 1.6 | 3.7 | 927 | 397|1.97| 33.0| 59 |596| 3.3 | 7.6 | 931|411 1.98 34.4) 61622 50 116
90 | 50| 11.6 | 889 | 38.3| 1.88| 31.9| 6.0 | 56.9| 1.6 | 3.7 | 89.3 | 390.7| 1.89| 33.3| 6.2 | 50.5| 3.3 | 7.6 | 69.6 | 41.2) 1.80| 34.7) 6.3 | 621 50 | 11.6
50 [ 14| 32 |1094|229]249(14.4] 27 [243] 1.7 3.9 | 1096]23.4]2.49] 14.9] 2.8 [253] 3.5 | 81 [109.8] 23.8|249| 153| 2.8 | 264 53 | 122
100 30 | 7.0 | 31| 72 |107.3|22.6| 2.44| 14.5| 2.7 |242| 17| 39 |107.5(23.3(244| 150| 2.8 | 253| 3.5 | 8.1 |107.6|23.8| 244  155| 2.9 | 264| 53 | 122
9.0 | 47| 109 | 105.2)| 22.7| 2.38| 14.6| 2.8 (24.2| 1.7 | 3.9 | 1053|233|2.39| 15.1| 2.9 |263| 3.5 81 |1054) 23.8|239| 157 29 | 264 53 | 12.2
50 | 1.4 ] 32 [110.9] 26.6] 2.52[ 18.0] 31 [327] 17| 3.9 |111.2|27.3| 252 18.6] 3.2 |34.1] 35| 80 [111.4]27.9|253|19.3]| 32 |355| §3 | 122
100 40 | 7.0 | 31| 7.2 |1085(265|2.46| 18.1| 32 | 327| 1.7 | 3.9 |1087(27.2|246(188| 3.2 |34.1| 35| 8.0 | 1069|279 246|195 3.3 355/ 53| 122
9.0 | 47 | 10.9 | 106.1| 26.4| 2.40| 18.2| 3.2 | 32.6| 1.7 | 3.9 | 106.2|27.1| 2.40| 18.9| 3.3 341 3.5 80 |106.4) 27.9 240/ 19.7 3.4 | 355| 53| 12.2
50 | 14| 32 |1124|30.3| 256|21.6| 35 [412| 16| 37 |[1127(311|256| 22.4| 36 [429| 34 | 7.9 |113.1}320| 257(23.3| 3.7 |446) 52| 120
100 50 | 70 | 31| 72 |109.7| 30.2| 2.49| 21.7| 3.6 |41.2| 1.6 | 3.7 | 109.9|31.1|2.49( 226| 3.7 [429| 34 | 7.9 |110.2|320| 249|234 38| 446 52| 120
90 | 47| 109 ]107.0( 30.112.41|21.8) 37 | 41.1| 1.6 | 3.7 | 107.2| 31.0| 2.42| 22.7| 38 | 428 34 79 |1074 319 242/236 3.9 446 52| 120
50 [ 14| 32 |1139( 340|260 251| 38 |497| 1.6 | 3.7 [1143|350|260]26.2| 39517} 34| 77 |1147|36.1(261|27.2 411537| 51| 118
100| 60 | 70 | 31| 72 |110.9|33.9(/251(253| 40| 496 1.6 | 3.7 |1112|349|252(284| 41 |517| 34| 77 |111.5|36.0| 2.52|27.4| 42 | 537| 51| 118
90 | 47 | 109 |107.8|33.7| 2.43| 25.5| 4.1  49.6| 16| 3.7 | 108.1|34.9/2.43| 266| 42 516 34| 7.7 |108.3| 36.0| 244|276 43 537/ 51 | 118
50 [ 14| 32 |1154[37.7(263|28.7| 42 [581| 16| 3.7 | 1159|369( 264|299 43 |605| 33 | 7.6 |116.3|40.2| 265/ 312| 451628 50| 116
100| 70 | 7.0 | 31| 72 |1121|37.6| 254| 28.9| 43 |58.1| 1.6 | 3.7 | 1124(38.8| 254 | 30.1| 4.5 | 60.4| 33 | 76 |1128|40.1| 255 314 46 | 626| 50| 116
9.0 | 47| 109 [108.7| 37.4| 2.44| 29.1| 4.5 | 58.0| 1.6 | 3.7 | 109.0|38.7| 245 30.4| 4.6 | 604| 33| 7.6 |109.3| 40.0| 2.46) 31.6| 4.8 628| 50 | 116
50 | 13] 30 |12901[22.8|3.07[123] 22 [250] 1.7 | 4.0 |1293]231(3.07| 126] 22 [259| 35| 81 |129.5]| 23.5]3.07] 13.0) 2.2 | 268| 53 | 122
120 30 | 7.0 | 3.0 | 69 |127.1]|22.7|3.02( 12.4| 2.2 | 24.9| 1.7 | 4.0 |127.2| 23.1|3.02| 12.8| 2.2 | 259| 3.5 | 8.1 |127.4|235|3.02) 13.2| 2.3 (266| 53| 12.2
9.0 | 45| 104 |125.1]1227| 298| 125| 22 | 249 17| 4.0 ]|1252|23.2/297|13.0 23|259| 3.5 | 81 |1253|236 2.07|13.5| 2.3|269| 5§3 | 122
50 | 13| 3.0 |1306(26.3[ 311|157 25| 336| 1.7 | 3.9 |130.9]|26.9|3.11| 16.3| 2.5|34.8| 3.5| 8.0 | 131.1]|27.4| 3.11| 16.8] 2.6 | 36.0] 53 | 122
120| 40 | 70 | 30| 69 |128.3|26.2|3.05(158| 25|335| 1.7 | 39 |1285|268|3.05( 164 26 |34.7| 3.5 80 | 1267 274(3.04 17.0| 26 (360 53 ) 122
90 | 45| 104 ]| 126.0| 26.1]|2.98)| 16.0| 2.6 | 33.5 1.7 | 3.9 |126.1|26.8|2.98]| 166] 26 [347| 35| 8.0 |1262| 274|298 17.3) 2.7 | 36.0| 53 | 12.2
50 | 13| 30 |1322]29.9|315(19.1| 2.8 |421] 16 | 3.7 |1325/306(3.15/ 19.9| 2.8 |[436| 3.4 | 79 |1328| 314|316 206 291451 52| 12.0
120| 50 | 70 | 3.0 | 6.9 |129.5|29.7(3.07| 19.3] 2.8 | 42.1| 16| 3.7 |129.7|30.5|3.07| 20.0| 2.9 |436| 34| 7.9 |129.9( 313|307 208 3.0 | 451| 52| 120
90 | 45 104 [126.8| 29.6| 2.99| 19.4| 2.9 | 42.0| 16 | 3.7 |127.0| 304|299/ 20.2| 3.0 | 43.6| 3.4 7.9 |127.1|31.2| 2.89) 24.0 3.1 451 52 12.0
50 | 1.3 | 3.0 |133.7|33.4]3.19|225] 3.1 [ 50.7| 1.6 | 3.7 |134.0| 34.4|3.20( 23.5| 3.2 | 525| 3.4 | 7.7 |1344|353]3.20) 244 321543 51| 11.8
120 60 | 70 | 3.0| 69 |130.7|33.3|3.09|22.7| 31 (507 1.6 | 3.7 |130.9|34.2(3.10| 23.7( 3.2 |525| 3.4 | 7.7 | 131.2] 35.2|3.10| 24.6| 3.3 | 543| 51 | 118
90 | 45| 104 | 127.6]33.1| 2.99]| 22.8| 3.2 | 50.6| 1.6 | 3.7 |127.8|34.9| 3.00/ 23.8| 33 |6524| 3.4 | 77 |128.1| 36.1 3.00) 24.8| 3.4 543 51 118
50 | 13| 30 |4352(37.0{3.24|26.0| 34 [59.3| 1.6 | 3.7 |1356(38.1(3.24(27.1| 35 |61.4| 3.3 | 7.6 |136.0(39.3|3.24(28.2 3.6 | 635 50| 11.6
120( 70| 70 | 30| 69 |131.9| 368|312/ 261| 35 |592| 1.6 | 3.7 |1322(37.9|3.12| 27.3| 36 (613| 3.3 | 76 |1325/391|313|284| 37| 634 50| 116
9.0 | 45| 104 (1285 36.5] 3.00| 26.3)| 3.6 | 59.2| 1.6 | 3.7 | 126.7|37.7/3.01| 274 37 613 33| 7.6 |1290.0| 38.9)3.01)28.6| 3.8 | 634 60| 11.6

LLT = leaving load fluid temperature from heat pump

(ELT = entering load fluid temperature to heat pump

LGPM = load flow in gallons per minute
LWPD = load coax water pressure drop

LST = leaving source fluid temperature from heat pump

[EST = entering source fluid temperature to heat pump

SWPD = source coax water pressure drop
PS! = pressure drop in pounds per square inch
FT HD = pressure drop in feet of head
KW = kilowatts
HE = heat extracted in BTUH
HC = total heating capacity in BTUH

COP = coefficient of performance [HC/(KW x 3.413))

Multiple Flow Rates for Source Side and Load Side are shown. When selecting units and designing the system, actual operating parameters must fall within the temperature

and flow rate ranges shown on the table. Using temperature/flow rate combinations outside the range of the table will result in performance problems.
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P034W Cooling Capacity Data

LWPD SOURCE 5.0 GPM “SWPD SOURCE 7.0 GPM SWPD SOURCE 9.0 GPM SWPD
ELT EST LGPM| PSI [ FTHD JLLT]| TC [ KW] HR |EER| LST | PS| | FTHDJLLT! TC | KW | HR [EER| LST | PSI| FTHD|LLT| TC | KW | HR | EER| LST | PSI | FT HD
50 | 17| 39 |224(185(1.33]230| 13.9| 595 37 |224(183|1.29| 227|142 56.7 | 3.9 9.0 |225|182(1.25|/224)145| 551 | 62| 120
30 | 50 | 7.0 | 4.0 | 9.2 |243|19.2| 1.35( 23.8| 14.3| 59.8 3.7 |24.4)19.0( 1.30| 23.4| 14.6| 569 | 3.9 | 9.0 |24.5|18.7| 1.26| 230 14.8| 553 | 52| 120
9.0 | 53| 122 | 254|200/ 1.36| 24.6| 14.7( 60.1 255 19.8] 1.32 243|151 6§72 | 39| 9.0 |255|19.6 1.27) 240/ 16.5| 655 | 5.2 | 120
50 | 17| 39 |23.0(169[1.71(227| 9.9 | 794 37 |23.1|168(1.66| 22.4|10.1| 766 | 3.5 | 8.1 |23.1|16.6| 161|221(10.3| 751 | 50| 118
30 | 70| 7.0 | 40| 92 |24.8(17.6(1.72( 234| 102| 79.7 37 |24.9|17.4)1.67|23.1|104| 768 | 3.5| 8.1 |24.9|17.3| 1.62(228|10.7| 752 | 50| 116
90 | 53| 12.2 |258(183)1.73| 24.1| 10.6| 80.0 37 |258]181[1.68/ 238/ 108| 770 | 35| 8.1 |259| 180 1.64[23.5|11.0| 754 | 60| 116
50 | 17| 3.9 |237)153]208|224( 74 | 99.2 35 1237|152 2.03|22.1| 75| 965 | 32| 74 |238|151|1.87|218( 76| 950 | 49| 113
30 | 90 | 7.0 | 40| 9.2 |253|159|2.09(23.1| 7.6 | 99.5 35 |256(149(2.04|218| 73| 964 | 3.2 | 74 |259|138|1.99/206| 70| 94.7 | 49| 113
9.0 | 53| 122 1262 16.6]/2.09|23.7 7.9 | 998 3.5 |26.2 16.4/2.05/234| 80| 969 | 32| 74 |263 163 200/ 231] 8.1 953 | 49| 113
50 | 16| 37 [392|261]1.12|288| 233]| 423 3.9 |39.4|257(1.09]1204]|237| 38.7 | 40| 9.2 |395/254|105(289(24.2 366 | 53| 122
50 | 30 | 70 | 39| 9.0 |420(27.1|1.13| 310| 24.0| 428 39 |42.1)1267|1.10| 305|244 39.0 [ 4.0 | 9.2 |422|264|1.06/30.0(24.9( 369 | 53 | 122
9.0 | 52| 120 1436/ 28.1] 1.14] 32.0| 24.7| 432 3.9 1436|27.9] 1,11 31.7|253| 383 [ 40| 92 |43.7|27.7/1.07|31.3/259| 372 | 53 | 122
50 | 1.6| 37 |395(256|1.35| 30.2| 189 624 37 |39.4(256(1.31(301(195] 589 | 39| 9.0 |39.4|257|1.27(301|20.2| 568 | 52| 120
50 | 50 | 7.0 | 3.9| 9.0 |422(26.6|1.36( 31.2| 195| 629 3.7 |42.1|26.7|1.32(31.2|20.2| 59.2 | 3.9 | 9.0 |42.1|26.7| 1.28(31.1|209| 571 | 52| 120
9.0 | 62 12.0 |43.7) 276/ 1.38) 32.3| 20.1| 63.3 3.7 _143.7|27.7|1.33|32.2|208| 59.5( 39| 90 |436|27.7|1.29]321[216| 674 | 52 120
50 | 16| 37 |40.2(23.7(1.78/ 298| 13.3| 82.3 37 |40.2|238|1.73|297|138| 787 | 35| 8.1 |40.2|23.8|167|296(14.3| 768 5.0 116
S0 | 70 | 7.0 | 39| 9.0 |427|246)1.79|30.8| 13.7| 82.7 3.7 |42.7|24.7| 1.74(30.7| 14.2| 79.0 | 3.5 | B.1 |427| 24.8) 1.68|30.5|14.7( 770 | 5.0 | 116
9.0 [ 52 120 |44.4)| 256/ 1.80] 31.7| 14.2| 83.1 3.7 144.1|257]1.75| 316/ 14.7| 793 | 36| 8.1 |44.1)268| 1.69/315(152) 772 | 50| 116
50 | 16| 3.7 |41.0|21.8(2.22| 294 9.9 | 102.1 35 |41.0(21.9|214]29.2| 102 986 | 3.21 7.4 |409(220(207(291|106| 96.7 | 49 113
S0 | 90 | 7.0 | 3.9 | 9.0 |43.3|227|2.22(303| 10.2| 1025 3.5 |43.3|228|2.15/30.1(106( 989 | 3.2 | 7.4 |43.3|229|2.09(30.0|11.0| 968 | 49| 113
9.0 | 52| 120 |44.6]23.6)2.23| 31.2| 10.6] 102.9 35 |44.6) 237 217 31.1)109) 992 [ 32 | 7.4 |44.6] 238 210/ 309) 11.3 97.1 | 49 | 113
50 | 16| 3.7 |57.0]31.4]1.17| 354| 26.8| 44,6 3.9 |57.7(20.9]1.12(33.7(267| 399 | 40| 9.2 |583|284|107(320(265| 37.3 | 53 122
70 | 30| 70 | 35| 81 |604|32.7|1.18| 36.7( 27.6( 451 39 |60.9(309|1.13(348(273| 402 | 40| 92 |614/291 108|328|27.0| 375 | 53 | 122
9.0 [ 50| 116 |622) 340/ 1.20| 38.1| 28.4| 45.7 3.9 |62.7]31.9]|1.14[36.8/27.9| 406 | 40| 9.2 |63.2| 20.9| 1.09| 33.6| 27.4| 37.7 | 63 | 122
50 | 1.6 3.7 |56.8|31.9(1.51(37.1|211| 65.3 3.7 |57.2]31.1|1.45| 36.0| 21.4| 606 | 3.9 | 9.0 |57.5(30.3(1.39|35.0|21.7| 580 | 52| 120
70 | 50| 7.0 | 35| 81 |60.2|33.2(1.53(384|218| 658 605| 32.2( 1.46|372| 22.0| 61.0 [ 3.9 9.0 |60.8|312|140|360(222( 582 | 52| 120
90 | 50| 11.6 |621| 34.5( 154 39.8 224| 66.4 3.7 |62.4]333][148)384|226| 613 39| 9.0 626|321 141[369(/227) 685 | 52| 12.0
50 { 16| 37 |566|324|1.85/387!17.5| 86.0 37 |s56.71323(178/384)18.1| 813 35| 81 1567(3221171|380|188| 787 | 50] 116
70| 70| 7.0 | 3.5| 8.1 |601|33.7(1.87|40.1| 18.1| 86,5 3.7 |60.1|335| 1.80| 39.6| 18.6( 81.7 | 3.5| 8.1 |602(333/ 172/ 391|193 790 | 50| 116
90 50| 116 |62.0| 351/ 1.88| 41.5| 18.6] 87.1 37 1620 34.7 1.81/ 409/ 19.2 820 | 35| 8.1 |62.1]/34.3 1.74| 40.3| 19.8| 782 50 | 116
50 | 16| 37 |57.5(303|227|38.0| 133 105.7 35 |57.5{304| 219 37.9( 13.9( 101.2| 3.2 | 7.4 |57.4|305|2.10(/377|145| 986 49| 113
70 | 90 | 7.0 | 3.5 81 |60.7(31.5|2.28(39.3| 13.8| 106.2 3.5 |60.7|31.7| 2.20| 39.2( 144/ 101.6| 3.2 74 |606(319|211|392|151| 990} 49| 113
9.0 | 60| 11.6 |625]327) 2.29| 40.5| 14.3| 106.7 35 |624) 33.0) 221 40.6]15.0/ 102.0] 3.2| 74 |624 334|213 406/ 15.7| 99.3 | 49 113
80 | 1.5 35 |749(36.7] 1.22] 40.8] 30.1| 46,8 3.9 [76.0/34.0) 1.16] 38.0| 29.5| 41.2 | 40| 9.2 |77.1]31.4[100|351|288| 380 | 53 | 122
90 | 30 | 70 | 32| 74 |787(383)1.24(425|309| 475 39 |79.7/350|1.17|39.0(29.9| 415 | 40| 9.2 |807|317(110(355(28.8| 381 | 53| 122

90 [ 49| 11.3 |809|39.8) 1.26| 44.1( 31.7| 48.2 39 181.8|359|1.18 40.0(30.4| 418 | 40 | 92 |826]321|1.11|359|289| 382 | 53 122
50 | 15| 3.5 |721)|43.5|1.52|487|28.6| 70.1 37 |724]427|1.45147.6| 20.4| 640 | 3.9 9.0 |727)41.9| 1.38|46.6( 30.4( 60.7 | 5.2 | 120
90 | 50| 7.0 | 32| 74 |766|454|1.55/506|294| 709 37 |77.1|439|1.47|489|29.9| 644 | 39 9.0 |77.5/424|140|472|304)| 608 | 52| 120

90 | 48| 113 1792 47.2| 1.57] 52.6{ 30.1| 71.7 37 1797 45.1| 1.49| 50.2| 30.3| 648 | 3.0 | 9.0 |80.2|420) 141 47.7| 304| 609 | 52 | 120
50 | 1.5 35 |73.0|41.1 1.93| 47.7| 21.4| 89.7 3.7 |73.2| 408 47.1(22.2( 839 | 35| 81 |73.3|405|1.76|465(23.1| 806 | 50 | 116
90 | 70| 7.0 | 3.2 | 7.4 |77.4|428|194(495|221| 904 37 |775|423 48.6|228| 843 | 35| 81 |77.7|417|177|477(236| 809 | 50| 116

9.0 | 49 | 11.3 ] 79.8] 44.6) 1.96| 51.2| 22.7| 91.1 3.7 |80.0[43.7| 1.87 50.1|234| 848 | 35| 8.1 |80.2 429 1.78) 49.0/ 241 812 | 50 116
50 | 15| 35 |740|38.7|2.33| 46.7| 16,6 109.0 35 |74.0{389]2.23( 46.5| 17.4[ 104.1| 3.2 | 7.4 [73.9]39.0( 2.13[46.3| 18.3] 98.2 | 49| 113
90 | 80 | 70 | 32| 74 |77.2/40.3|2.34 483 17.2/ 1097 3.5 |77.1/40.6|224(483(181(1050| 32| 74 |77.0/ 41.0/ 214/483|19.2|1003| 49| 113

9.0 | 49| 113 |804] 41.9] 2.35 499 17.8| 1104 3.5 |80.3] 42.4) 2.25| 50.1| 18.8) 105.9| 3.2 | 7.4 |80.2) 43.0] 2.15| 60.3| 20.0| 101.4| 4.8 11.3
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ELT = entering load fluid temperature to heat pump

SWPD = source coax water pressure drop
LLT = leaving load fluid temperature from heat pump

PS! = pressure drop In pounds per square inch

LGPM = Joad flow in gallons per minute FT HD = pressure drop in feet of head
LWPD = |oad coax water pressure drop KW = kilowatts

EST = entering source fluid temperature to heat pump HR = heat rejected in BTUH

LST = leaving source fluid temperature from heat pump TC = total cooling capacity in BTUH

EER = energy efficiency ratio (TC/KW)

Multiple Flow Rates for Source Side and Load Side are shown. When selecting units and designing the system, actual operating parameters must fall within the temperature
and flow rate ranges shown on the table. Using temperature/fiow rate combinations outside the range of the table will resuit in pertormance problems.
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Premier Series
1
P056W Heating Capacity Data

LWPD SOURCE 8.0 GPM SWPD SOURCE 11.0 GPM SWPD SOURCE 14.0 GPM SWPD

ELT |ESTILGPM PSIFTHD| LLT | HC | kW | HE [COP| LST [PSI/FTHD] LLT | HC | kW | HE [COP|LST |PSI{FTHD] LLT | HC | kW | HE |COP| LST | PSI | FTHD
80 |26| 59 | 707 |411|216| 337 | 56 (218|35( 81 710 417219 342] 56 (234 64| 147 | 713 | 423|223 | 347 | 56 |2561| 92| 213
60 | 30| 110|143 100 | 682 (405|215 | 332 | 55 |218|35| 81 685 (418|215| 344 | 57 |234| 64| 147 | 6B9 | 430|216 | 356 | 58 | 250 92 | 213
140|6.1] 141 )] 658 (399|213 | 326 | 55 | 218|35| 8.1 66.1 |41.8] 212|346 | 58 123364 147 | 664 1438/ 210| 366 61 249| 92 | 213
80 (26| 59 | 724 |481| 224 | 405 | 63 ([300(34| 78 | 727 | 487|226 41.0 | 63 (32061 14.1| 730 (492|228 | 415| 63 |340| 89 | 204
60 40| 110(43| 100 | 695 |471|220| 396 | 63 (300(34]| 78 | 69.9 {486 (220 | 41.1 | 65 (320 |61 141 ]| 702 | 501|221 | 426 | 66 |339| 89 | 204
140 6.1) 14.1 ] 867 | 46.1| 2.16( 388 | 6.3 |30.1(3.4| 7.8 | 67.1 | 486|215/ 412 | 66 | 320 6.1| 141 | 675 [51.1|2.15 437 | 7.0 | 338/ 89 | 204
80 |26 59 | 741 [552| 231|473 | 70 |382(|33| 75 | 744 | 557|232 | 478 | 70 [406|59| 136 | 746 | 562|233 | 482 | 71 |430| 85 | 196
60 | 50| 110[{43]| 100] 709 |538(225(461| 70 (383|33| 75 | 712 | 555|226 | 478 7.2 |406|59( 136 | 716 (573 (226 | 495 | 74 (429 | 85 | 196
14.0]6.1]| 141 ] 67.7 (524|218 | 449 | 7.0 |38.5]|33| 7.5 | 68.1 [554)| 219|479 | 74 |406|59| 136| 685 |6584)|220| 509 | 7.8 |428| 8.5 196
80 (26| 60 | 758 (623|239 | 54.1 | 7.6 |46.4|31| 7.2 | 760 | 627|239 | 545| 77 |49.2|56] 130 | 763 | 631|239 | 5504 77 |520| 81 | 187
60 |60 110(43| 99 | 722 | 604|230 526 | 77 |466|31| 72 | 726 |624|231 | 545 79 |492|56| 130 | 729 | 644|231 | 565 82 (519 81| 187
140]6.1] 14.1 ] 686 | 58.6(2.21( 51.1 | 7.8 [468]3.1| 7.2 | 69.1 (621|223 | 545| 8.2 |49.3(56| 130| 696 | 65.7| 2.24 | 58.0 | 8.6 | 517 81 187
80 (26| 59 | 776 |694|247| 609 | 82 (546 |30( 69 | 777 | 69.7| 245( 613 | 8.3 (578 | 54| 124 | 779 | 701 (244 | 617 | 84 (610| 77 | 178
60 |70 110|43| 100]| 736 |[671|235| 591 | 84 |548|30| 69 | 739 |693(236| 613 | 86 |578|54| 124 | 743 | 715|237 | 634 | 89 (609 77 | 178
140 | 6.1] 14.1 ] 69.6 | 649|224 | 572 | 8.5 [55.1({3.0] 69 | 701 |689]2.26( 61.2| 8.9 |57.9 54| 124] 706 | 73.0| 229 | 651 | 9.3 607 7.7 17.8
80]24| 55 | 905 410|313 303 | 38 |225|35| 81 908 [414]3.16| 306 | 38 (241]64| 147 | 91.0 (417]319| 308 | 38 |256| 92 | 213
80 | 30| 110(41| 95 | 882 |404(309| 298 | 38 (226(35| 81 884 (414|310|308| 39 |240| 64| 147 | 886 | 424 (311|318 | 40 |255| 92 | 213
140/658| 134 | 858 [39.7)|3.05]| 293 | 38 |226|35)| 8.1 86.0 | 414 | 3.04 | 31.0 | 4.0 | 24.0 64| 14.7 | 86.2 [ 43.0|3.02| 327 | 42 | 254 92 213
80 |24 55 | 922 (479 321|370 44 |308(|34| 78 | 925 |483(323]| 37.2 | 44 |327|62| 141 | 927 |486(3.26| 375 | 44 (3461 89 | 204
80 |40 110(41]| 95 | 895 |469|315| 362 | 44 (309(34| 7.8 | 89.7 |482|3.16 | 374 | 45 |327| 62| 141 | 900 |49.4| 316 | 386 | 4.6 | 45| 89 ) 204
140 58| 134 ] 86.7 | 459 3.09| 353 | 44 31034 7.8 | 87.0 |481)|3.08| 375| 46 (327 62| 141] 873 [502) 3.07)| 397 | 48 | 344 89 204
80 (24| 55 | 939 (549|330 | 436 | 49 [391|33| 75 | 94.2 | 55.2|3.31 | 439 | 49 |413|59| 136 | 944 |555|332| 442 | 49 1436| 85 196
80 | 50| 110|41| 9.5 | 908 | 535|321 | 425 | 49 (392|33| 75 | 91.1 |550(322| 440 | 50 |41.3|59| 136 | 914 (565|322 | 455 | 51 |435| 85 | 196
14.0 | 58| 134 | 87.7 |521(3.12| 414 | 49 |39.4|33| 75 | 88.0 | 548/ 3.12| 441 | 51 |414|508| 136 | 883 | 575|313 468 | 54  434| 85 196
80 (24| 55 | 956 (618|338 502 54 (473 (31| 72 | 959 |621]|3.38| 505| 54 |500156] 130 | 961 | 824 (339 | 508 | 54 '\ 6526| 81 | 187
80 |60 110(41]| 95 | 921 (600|327 | 489 | 54 (475(3.1| 72 | 924 | 618|327 | 506 | 55 | 500 56| 130 | 927 | 635|328 523 | 57 | 525| 81| 187
14:0 | 58] 134 | 886 |58.2| 3.16 | 475 | 54 477 31| 7.2 | 89.0 [615]| 3.17| 506 | 57 | 50056 13.0| 894 | 64.7|3.18 | 538 | 6.0 523 8.1 | 18.7
80 (24| 55 | 973 (687|348 569 | 58 |[556 (30| 69 | 976 |69.0|3.46 | 572] 59 |586 (54| 124 | 978 (693 (345)| 575 | 59 |616( 77| 178
80 [70|110|41| 95 | 934 (666|333 552 | 59 [559|30| 69 | 93.8 |686|333| 572 | 60 |587|54| 124 | 941 (706 (334 592 | 62 (615( 77 | 178
14.0[58]| 134 | 89.5 | 644|319 535 | 59 | 56.1|3.0| 6.9 | 80.0 | 68.2| 3.21 | 57.2 | 6.2 [ 58.7[ 54| 124 | 904 [71.9)|3.23 | 609 | 65 | 613| 7.7 | 178
80 [23| 52 | 1104410410 270 29 |233|35( 81 | 1105]|41.0{ 413 269 | 29 | 247| 64| 147 | 1107411 416 269 | 29 | 262| 92 | 213
100| 30| 110({39| 90 | 1081]|402| 404 265| 29 | 233|35| 81 | 1082 |410(404| 272 | 30 |247|64| 147 | 1084 |417|405| 279 | 30 | 261)| 92 | 213
14.0 /55| 12.7 | 105.9(39.5[ 3.97 | 26.0 | 2.8 | 234 35| 8.1 | 1059 | 40.9| 3.96( 274 | 3.0 | 24.7 | 6.4 147 | 106.0(423)| 394 288 | 3.1 | 260 92 | 213
80|23 53 | 1120|477 419|334 33 |316(34| 78 | 1122|478| 421|335 33 (334(62| 141 | 1125]|480( 423 | 335| 33 (352| 89 | 204
100( 40| 110|38| 90 | 1094 | 467|410 327 | 33 |317|34| 78 | 1096|47.7] 411|337 | 34 |334|62)| 141]1098|4B7|411| 346 | 35|351| 89| 204
14.0 | 55| 12.7 | 106.8 | 45.6[ 4.01| 31.9 | 3.3 | 31.8(34| 7.8 | 106.9 | 47.5| 4.01[ 33.8 | 35 | 334(6.2| 14.1 ] 107.1 | 49.4]| 4.00| 358 | 3.6 | 349| 8.9 | 204
80 (23| 52 | 1137|545/ 428( 399 | 37 (40033 75 | 1140|547 429| 400| 37 |421|59| 136 | 1142 |548| 431| 401 | 37 (442 85| 196
100 50| 110({39| 90 | 1107 |531|4.17| 389 | 37 |401|33| 75 | 1109|544 417 | 402 | 38 |421|59| 136 | 1112 (557418 | 414 | 39 |441| 85| 196
14.0 | 55] 12.7 ] 107.7 | 51.7]| 4.06 | 37.9 | 3.7 | 40.3]|33| 7.5 | 107.9 | 54.1| 4.06 | 40.3 | 39 | 42.1[5.9| 13.6 | 108.1 [56.6| 406 | 42.7 | 4.1 | 439 85 | 196
80 (23| 53 | 1154 |61.3|4.37| 464 | 41 (483 (31| 72 | 1157 | 615|438 | 465( 41 (507 (56| 13.0 | 116.0 [ 61.7 438|467 | 41 |532| 81| 187
100| 60| 11.0/39| 90 | 1120(596( 423 | 451 | 41 |485|31| 72 | 1123 |61.1(424| 467 | 42 | 508|56| 130 | 1126 | 627 | 4.25 | 482 | 43 (531 81 | 187
14.0 | 5.5]| 12.7 | 108.6 | 57.8| 4.10| 438 | 4.1 |48.7(3.1]| 7.2 | 108.9 | 60.8[ 4.11| 468 | 43 | 50.8(5.6| 13.0 | 1092 [ 63.7 | 4.11 | 497 | 45 | 529 8.1 | 18.7
80 (23| 53 | 1171|681| 446|528 | 45 (567 |30| 69 | 1174 (683|446 | 531 | 45 (594 (54 124 | 1177 1686| 446| 533 | 45 | 622( 77 | 178
100| 70| 110(38]| 90 | 1133|660/ 430| 513 | 45 (569(30| 69 | 1136|679 4.31| 531 | 48 | 595|54| 124 | 1140|697 432 | 550 | 47 | 621 77 | 178
14.0 | 5.5] 12.7 | 109.5 [ 64.0] 4.15]| 498 | 45 [57.1(30| 6.9 | 109.8 | 67.4| 4.16 | 53.2 | 4.7 | 59.5[(5.4| 124 | 1102 | 709 4.17 | 566 | 650|619 7.7 | 178
80 (21| 49 | 1302 (409|507 236 | 24 [240[35| 81 | 130.3]40.7| 510 233 | 23 (254 (64| 147 | 1304 (405[ 512 230 23 | 267| 92 | 213
120/ 30| 110(37| 84 | 1281 (401|498 231 | 24 [241(35| 81 | 128.1 |40.6| 499 | 23.5| 2.4 |254|64| 147 | 1281 (410|499 240 | 24 | 266| 92| 213
140/52| 12.0 | 1259 |39.3| 4.89| 226 | 2.4 | 242|35| 8.1 | 1259|404/ 488|238 | 24 | 254|6.4| 147 | 1258 | 41.5| 486 249 | 25 [ 265| 92 | 21.3
80 (21| 49 | 1319|475|517| 299 | 27 | 324 (34| 78 | 1320 (47.4|519| 297 | 27 |341|6.2| 141 | 1322|473 | 521 | 296 | 27 | 367| 89 | 204
120| 40( 110(37| 85 | 1293|464 505| 292 | 2.7 | 326|34| 78 | 1204 | 472|506 | 299 | 27 (34162 141 | 129.5|480| 507 | 307 | 2.8 (356 B9 | 204
14.0(5.2) 12.0 | 126.8[454| 494 | 285 | 2.7 | 32.7|34) 7.8 | 1268 | 47.0( 493 | 30.1| 28 | 34.1|6.2| 141 | 1269 | 486| 492 318 | 29 | 355| 89 204
80 (21| 49 | 1335|542( 526 362 | 30 (409|33| 7.5 | 133.8 | 54.2| 5.28 | 36.1 | 30 |428(59| 136 ] 134.0|542| 530| 361 | 3.0 |448| 85 | 196
120 50| 110|37| 84 | 1306 |528|5.13| 353 | 30 | 410|33| 75 | 1308 |53.8| 513|363 | 31 |428|59( 136 | 1310| 549|514 | 374 | 31 |446| 85| 196
14.05.2] 12.0 | 127.7 | 514 | 5.00| 344 | 3.0 [41.233| 7.5 | 1278 |53.5|4.99| 36.5| 3.1 |428|59| 136 ]| 1279|557 )| 499 | 386 | 3.3 | 445| 85 | 196
80 (21| 49 | 1352 (608|538 | 425 | 33 (493|31| 72 | 1355(60.9| 537 | 426 | 33 | 61.5|56| 130 ]| 1358 610|538 | 426 | 33 (538{ 81 | 187
120 60| 110|37| 85 | 1318|59.1| 520 414 | 33 |495]|31| 72 | 13218605/ 521| 427 | 34 |515(5.6| 130 1324 | 619|522 441 | 35|536| 81| 187
140 (52| 12.0 | 128.5|57.5| 5.05| 40.2 | 33 [49.6[/3.1|-7.2 | 128.7|60.1|505| 42.9 | 3.5 | 51.6|56] 13.0 | 1290 62.7)| 5.05| 455 3.6 |535 81 187
80 |21| 49 | 1368 (674 545]| 488 | 36 (577 |30| 69 | 1372 |676|546| 490 | 36 (603]54( 124 11376 (878|547 | 491 | 36 628 77| 178
120| 70| 110 37| 84 | 1331|655| 528 474 | 36 |579|30| 69 | 1335|67.1| 528 | 491 | 37 | 603|54| 124 | 1338 | 688 529 507 | 38 \ 627 77 | 178
14.0 52| 12.0 | 129.4 | 635|510 [ 46.1 | 3.6 [ 58.1|3.0| 69 | 129.7 (66.7| 511 | 49.2 | 38 | 60.3( 54| 124 | 1300 | 69.8| 5.11| 524 | 40 |625| 7.7 | 17.8

ELT = entering load fiuid temperature to heat pump SWPD = source coax water pressure drop
LLT = leaving load fiuid temperature from heat pump PSI = pressure drop in pounds per square
LGPM = load flow in gallons per minute FT HD = pressure drop in feet of head
LWPD = load coax water pressure drop KW = kilowatts

EST = entering sourca fluid temperature to heat pump HR = heat rejected in BTUH

LST = leaving source fluid temperature from heat pump TC = total cooling capacity in BTUH

EER = energy efficlency ratio (TC/KW)

Multiple Flow Rates for Source Side and Load Side are shown. When selecting units and designing the system, actual operating parameters must fall within the temperature
and flow rate ranges shown on the table. Using temperature/flow rate combinations outside the range of the table will resuit in performance problems.
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Premier Series

.
P056W Cooling Capacity Data

LWPD SOURCE 8.0 GPM SWPD SQURCE 11.0 GPM SWPD SOURCE 14.0 GPM SWPD

ELT|ESTILGPM PSI|FTHD] LLT | TC [ kW | HR |EER| LST |PSI|FTHO| LLT | TC | kW | HR |EEA[ LST | PSI|FTHD] LLT | TC | kW | HR |EER) LST | PSI [FTHI
80 (28| 84 ) 212 | 341 | 218 415 |158| 607 |32| 74 | 214 | 334 (209| 405 [159| 576 |57 | 131 | 218 | 327 |201| 395 (183| 568 | 81 | 187
30| 50| 110]54]| 124 | 235 | 3468 |217| 420 [159| 608 |32| 74 | 234 | 351 (211| 423 |[187| 579 |57 | 131 | 233 | 357 | 205| 427 | 174| 563 | 81 | 187
140/ 8.0| 184 | 248 | 35.1 | 2.16| 424 | 162| 609 [ 32| 74 | 246 | 369 | 212 441 | 174 583 | 57| 131 | 24.3 | 387 | 209 458 | 185| 567 | 81 | 18.7
80 | 28| 84 224 | 293 | 291| 392 (101 801 | 29| 87 228 | 279 [277| 373 (101 770 | 53| 122 | 232 | 285 |263| 355 |101{ 752 | 77 | 178
30| 70(110| 54| 124 | 243 | 302 | 282| 398 | 107 803 |29 67 245 | 293 [275| 387 (107 772 | 53| 122 | 247 | 284 |267| 375 |106| 755 | 77 | 178
140[/8.0| 184 ] 254 | 311 | 2.74| 405 | 11.4| 804 | 29| 6.7 | 255 | 307 | 2.73| 400 |14.2]| 775 | 53| 122 | 255 | 302 | 272 395 | 111 758 | 7.7 | 17.8
80 | 28| 684 234 | 256 | 366| 380 | 70| 998 (25| 58 | 237 | 245 |344| 362 | 71 | 968 |49 113 | 240 | 234 |[322| 343 [ 73| 951 73| 169
30| 90 |110| 54| 124 ]| 249 | 270 |351| 389 | 77 | 1000| 25| 58 | 252 | 255 [ 339 371 | 75 | 989 |49| 113 | 255 | 240 |327| 352 | 74| 952 | 73 | 169
140(80] 184 | 258 | 284 | 3.35| 398 | 8.5 | 100.3| 26| 58 | 261 | 266 | 3.33)| 379 | 6.0 | 971 | 49| 113 ] 264 | 247 | 332 360 | 75 953 | 7.3 | 169
80 25| 58 | 375 | 484 | 1.62| 539 |298| 439 | 36| 83 | 377 | 477 [1.56| 531 |305| 399 (6.1 140 979 | 471 (151 522 |313| 377 | 85| 196
50| 30 |110|49| 112 | 406 | 491 | 162| 548 |304| 441 |368| 63 | 407 | 494 | 1.58| 548 (314| 403 (81| 140 | 407 | 498 | 154 | 550 (324 381 | 85 | 196
140]7.2( 166 | 427 | 499 | 1.62( 654 [30.9| 443 | 36| 83 | 425 | 512 | 1.59| 66.6 [322| 40.6 | 6.1 140 | 423 | 525 | 1.57| 57.8 | 335/ 385 | 85 | 19.6
80 |25)| 58 383 | 455 | 227| 532 (200 837 |32| 74 384 | 451 | 220| 525 | 205( 598 |57 131 | 385 | 448 |212| 518 |210| 576 | 81 | 187
50| 50 | 110/ 49| 112]| 413 | 485 | 227| 542 |205| 640 | 32| 74 | 413 | 467 (2.21| 542 (211]| 602 |57 | 131 | 412 | 489 |215| 542 |216| 580 | 81 | 187
140| 72| 166 | 430 | 475 | 226)| 552 | 21.0| 642 |32) 74 | 429 | 483 | 222| 559 |218| 605 | 57) 131 | 428 | 491 |218| 565 [225) 58.3 | 81 | 187
80 | 25| 58 390 | 427 | 292| 526 (1468| 836 |29 | 87 391 424 | 2,83 520 | 15.0( 798 | 53| 122 | 391 421 |274) 514 (154 778 | 77 | 178
50 70 (110]49] 112 | 418 | 439 | 291| 538 |151| 839 |29 | 67 418 | 439 |284| 536 | 155| B0.0 | 53| 122 | 418 | 439 | 277 | 534 (159| 779 | 77 | 178
140]72]| 166 | 434 | 452 | 291) 551 | 155| 842 (29| 67 | 433 | 455 | 285 552 | 159) 80.3 | 53| 122 ] 43,3 | 458 | 280 | 553 | 164| 781 | 7.7 | 178
80 | 25| 58 397 | 398 | 357| 520 (111 1034| 25| 58 398 | 397 (348| 515 (115( 997 | 49| 113 398 | 398 (335 510 (118 975 | 73 | 189
50 | 90 |110|49]| 112 | 423 | 413 |356| 535 |116| 103.8| 25| 58 | 423 | 412 | 347| 53.0 |[119| 999 (49| 113 | 423 | 410 (338| 525 |121| 977 | 73 | 169
140172 | 166 | 43.7 | 428 | 3.55| 549 | 12.1| 1042(25| 58 | 43.7 | 426 | 348| 545 | 122| 1002) 49| 11.3 | 438 | 424 |341] 540 | 124 98.0 | 7.3 | 169
80| 23| 52 | 562 | 535 | 178| 596 |300| 453 |36 83 | 565 | 522 | 170| 580 [306| 409 | 61| 140| 669 | 510 | 162 565 |314| 383 | 85 | 196
70 | 30 | 110/ 44| 100]| 597 | 549 | 172| 607 |319| 457 (36| 83 | 600 | 533 | 188| 53.0 [318| 411 |61] 140 | 603 | 617 | 165| 574 |314| 384 | 85 | 196
140| 65| 149 ]| 617 | 562 | 1.66| 619 | 34.0| 460 | 38| 83 | 62.0 | 544 | 1.66| 60.1 |32.7| 413 | 61| 140| 623 | 525 | 167 | 582 | 314 386 | 85 196
60 | 23| 52 559 | 547 | 2.36| 628 |232| 662 |32 74 | 581 538 [230| 616 |234| 6168 |57| 131 | 564 | 529 (223 | 605 |237| 589 | 81 | 187
70| 50 | 110| 44| 100 | 595 | 562 (236| 643 |238( 666 | 32| 74 | 6597 | 551 |231| 630 |239( 618 |57 131 | 699 | 540 (225  §17 [240| 591 | 81 | 187
140/65| 149 | 615 | 57.7 | 2.36| 65.8 [244| 67.0 (32| 74 | 61.7 | 56.5 [ 2.32| 644 | 244| 621 [57] 131 ] 61.8 | 552 | 227 63.0 |243| 59.3 | 81 | 18.7
80| 23| 52 556 | 560 | 294| 660 (191 870 | 29| 67 557 | 554 |289| 652 | 192 822 [ 53| 122 | 559 | 548 | 284| 645 |193| 795 | 77 | 178
70| 70| 110 44| 100 | 592 | 576 [300| 67.8 (192 875 | 29| &7 593 | 570 |293| 670 | 194 826 | 53| 122 | 594 | 564 |286| 661 |197| 797 | 77 | 178
140|665 149 | 61.3 | 59.2 | 3.07| 69.7 | 19.3]| 880 | 29| 6.7 | 614 | 586 | 297| 687 | 19.7| 829 |53 [ 122 | 615 | §7.9 | 287 | 677 [202] 80.0 | 7.7 | 178
80| 23| 52 561 541 | 348| 659 [155( 1070| 25| 58 | 562 | 537 | 348| 655 | 154 | 1023 | 49| 113 | 563 | 533 | 348 | 651 | 153| 998 | 73 | 169
70| 90 | 110| 44| 100 | 598 | 556 [ 362| 680 |154( 1075| 25| 58 | 596 | 555 | 355| 676 |1568| 1027 |49 | 113 | 6596 | 553 |349| 672 |158| 998 | 73 | 169
140/ 65) 149] 616 | 572 [375) 70.0 | 153 1080 26| 58 | 616 | 5§73 | 3.63)| 69.7 | 158| 103.1 | 49 113 | 616 | 574 | 351 69.3 | 164] 1002 | 7.3 | 168
80 (20| 46 749 | 588 | 195| 652 (301 468 |36| 63 | 754 | 567 | 1.65| 630 | 307 | 418 | 61| 140) 759 | 548 (174 608 [314| 390 | 85 | 196
90 ( 30 (110 39| 89 786 | 6068 | 182 668 (333 472 | 36| 83 793 | 572 [ 179| 633 (319| 419 | 61| 140 | 799 | 537 |176| 597 [ 305| 388 | 85 | 196
14016.7| 132 ] 808 | 628 | 1.70| 684 | 36.9| 476 | 36| 83 | 81.5 | 576 | 1.74| 63.5 | 33.1| 419 |61 14.0) 82.3 | 526 [1.78| 586 | 295 38.6 | 85 | 196
60| 20| 46 719 | 704 [251| 790 (28.0| 704 | 32| 74 722 | 892 | 240| 774 | 269 B45 (57| 131 | 725 | 680 |228| 758 (298| 612 | 61 | 187
90 | 50 |110(39| 69 764 | 728 (252| 612 (289 709 |32| 74 766 | 703 |240| 785 |293| 647 (57| 131 | 773 | 680 |229| 758 (297 | 612 | 81 | 187
140/657| 132 | 79.0 | 748 | 252| 834 | 297| 715 |3.2| 74 | 795 | 714 | 241]| 796 | 296 649 | 57| 131 | 800 | 679 [230| 757 | 295| 61.2 | 8.1 [ 187
80|20 48 721 894 | 295]| 794 |235| 905 |29 | 67 724 | 884 | 2.95| 785 |23.2| 64.7 (53| 122 | 726 | 675 |295| 775 |229| 814 | 77| 178
80| 70 |110|39| 89 7668 | 71.3 [309] 818 |230| 911 (29| 67 789 | 700 |302| 803 |232| 851 (53 122 771 68.8 |295( 788 |233| 816 | 77 | 178
140167 132] 792 | 732 | 324 842 |226| N7 | 29| 67 | 794 | 71.7 [ 308| 622 | 232| 854 | 53| 122] 797 | 70.1 295| 802 | 238( 818 | 7.7 | 178

ELT= ing load fluid p to heat pump SWPD = source coax water pressure drop

LLT = leaving load fluid temperature from heat pump

LGPM = load flow in gaflons per minute
LWPD = load coax water pressure drop
EST = entening source fluid temparatura to heat pump

LST = leaving source fluid temperature from heat pump

PSI = pressure drop in pounds per square
FT HD = pressure drop in feet of head
KW = kilowatts
HR = haat rejected in BTUH

TC = total cooling capacity in BTUH
EER = energy efficiency ratio (TC/KW)

Multiple Flow Rates for Source Side and Load Side are shown. When selecting units and designing the system, actual operating parameters must fall within the temperature
and flow rate ranges shown on the table. Using temperature/flow rate combinations outside the range of the table will result in performance problems.
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Premier Series

Wiring Schematic Compressor
208-230/60/1 NOTE 3
e Gospatont Oon |
. ! perheater Option i
Standard Electromechanical é Red  Black ! i
Cap !
Control Tan i
\ / Blue ™ pink
[ ] i
Unit ! :
97P626A01 2/8/00 T& TL{ Power Supply i
e 208-230/60/1 Orange Orange :
T i
P Gl | F1€ F1 i
== | i
I i 1 944 !
U o2, \ Orange  Orange !
NOTE 2 J'
HWL L— - -} -
OQ’CS— Black —
Black
Blkwh Black Com
Transformer Switch i
TB NOTE1 24o¥fzoev
A cD Q
& 5
2 240V
@
R Transformer
24 VAC Yellow YTV Black/White
G — 24V
@
w1
@
w2
@
Common ¢ RV
0 L— Blk/Wht 6 pl4 6 | Orange :&
., Reversing Valve | @ Orange 3 P4 3| Orange T
ue
com 15[ O e 13 PLS Sue o5
L Yelow o R O~ Be—]2 Pid 2|~ Bue HP
Lockout O1— Black —{ 4 P4 4 |— Black
Light g Black c HP ol Biack—] 1 DI 1 |— Black R
GEen
Videt Y1 = f
Compressor | @—— GreyWhitt ———— 0y €e6 o Blue/White cc
L—\ IES) CcCo Violet
L
Fault Signal \@ Brown ‘
[
Run Signal @ Pink

Factory low voltage wiring | CCM- Compressor Control Module ; Switch - High pr Notes:
Field wire lu ozxe gh pressure . o
Factory line voltage wiring | CC-  Compressor contactor +  Ground o 1- zLae‘i:;(::I"Ch at 208 V position for 208 V
-------- i i . High i N ©xO  Switch - Low pressure -
o Egg :ﬁ“’é ‘\’,2“29: vvllligng H: igh pressure 5"{“"“ bt Relay Contacts - P 2- Black and Orange DSH pump wire
; gewinng | LP- Low pressurs switch N.O., NC. o o Relay col is supplied with desuperheater option
-~ - Optonalbock RV Reversing valve col but not connected at factory. To
@ (S)g:::v(:::r:?: t|t_ermmal TB-  Terminal board P % Polarized connector o-{ €o Capacitor enable DSH pump for operation, Black
O ] e and Orange wires must be connected
field connection a5 shown
3 - Desuperheater Option is only
available on Residential Unit.
14
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Premier Series

I~
L

1
o>

Optional
Desuperheater
Water Connections

@¥— Source Water Out
C

Source Water In

Low Voltage
Line Voltage 8 P034W - PO56W
Load Water Out
Load Water In
Po34W | 30.50 | 23.50 | 30.50 | .75 75 75 75 .50 .50
‘POSBW | 30.50 | 23.50 | 30.50 [ 1.00 1.00 1.00 1.00 .50 .50
All dimensions are in inches.
Scroll Scroll
49.0 84.0
2440 275.0
208-230/60/1 197/254 21.0 135 725 04 54 19.3 226 35 35
POSEW. 208-230/60/1 197/254 31.0 19.9 [ 1370 04 54 | 257 | 306 | 50 50

All units rated 208-230 (min 197) volt single phase 60 cycle.
All fuses type “D" time delay (or HACR circuit breaker in USA)

17

Physical
Dimensions

Physical Data

Electrical Data
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Engineering
Guide
Specifications

Accessories
and Other
Options
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Premier Series

General - The liquid source water-to-water heat
pump shall be a single packaged reverse-cycle heating/
cooling unit. The unit shall be listed by a nationally
recognized safety-testing laboratory or agency, such as
ETL Testing Laboratory. Each unit shall be computer
run-tested at the factory. Each unit shall be pallet
mounted and stretch-wrapped for shipping.

The geothermal water-to-water heat pump unit,
manufactured by WaterFurnace International, Fort
Wayne, Indiana, shall be designed to operate with
source liquid temperature between 30°F and 90°F .

Casing and Cabinet - The cabinet shall be
fabricated from heavy-gauge steel and finished with a
corrosion-resistant powder coating. The interior shall
be insulated with 1/2-inch thick, multi-density, coated
glass fiber with edges sealed or tucked under flanges.
All units shall have 7/8-inch and 1-1/8-inch knockouts
for entrance of low and line voltage wiring.

Refrigerant Circuit - All units shall contain a
sealed refrigerant circuit including a hermetic motor-
compressor, bidirectional thermal expansion valve
assembly, reversing valve, two (2) coaxial tube
water-to-refrigerant heat exchangers, factory-installed
high and low-pressure safety switches and service ports,
and a liquid line filter-dryer.

Compressors shall be high-efficiency compliant
scroli designed for heat pump duty and mounted on
rubber vibration isolators. Compressor motors shall be
single-phase PSC with overload protection.

Desuperbeater - An optional heat reclaiming
desuperheater coil of vented double-wall copper
construction suitable for potable water shall be
provided. The coil and hot water circulating pump
shall be factory mounted inside the unit. A coaxial
design fitting for the DHW tank connection and a high
temperature limit pump shut-off are supplied.

FPK - Freeze protection kit 39° +/-2°

18

The coaxial water-to-refrigerant heat exchangers
shall be designed for low water pressure drop and
constructed of a convoluted copper (optional
cupronickel) inner tube and a steel outer tube. The
thermal expansion valve assembly shall provide proper
superheat over the liquid temperature range with
minimal “hunting,” The valve shall operate
bidirectionally without the use of check valves.

The water-to-refrigerant heat exchangers, optional
desuperheater coil and refrigerant suction lines shall be
insulated to prevent condensation at low liquid
temperatures.

Electrical - Controls and safety devices will be
factory wired and mounted within the unit. Controls
shall include compressor contactor, high and low
pressure switches, 24VAC-75VA transformer with built-
in circuit breaker, reversing valve coil, compressor
control module with intergal lockout mode and anti-
short cycle protection. A terminal block with screw
terminals will be provided for field control wiring.

Piping - All supply and return water connections
(and optional desuperheater connections) shall be FPT
flush-mounted copper threaded fittings mechanically
fastened to the unit cabinet, eliminating the need for
backup wrenches when making field piping connec-
tions. All water piping shall be insulated to prevent
condensation at low liquid temperatures.

Earth Loop Pump Kit (Field Installed) - A
specially designed one- or two-pump module shall
provide all liquid flow, fill and connection requirements
for independent single unit systems, 230/1/60 only. The
one-pump module is good to 20 feet of head at 16.0
GPM while the two-pump module is good to 40 feet of
head at 16.0 GPM.

FPKCI - Freeze protection kit 20° +/-2°



1.2) Florida Heat Pump
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1.2.1) WP Series
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GUIDE

SPECIFICATIONS

FHP MANUFACTURING

WP Series Water-to-Water Reverse
Cycle Chillers & Low Temp Boilers

WP036-072 Reverse Cycle Chillers / Low Temp Boilers
GENERAL

Units shall be Underwriter Laboratories (UL) listed for safety on all
models Each unit shall be run tested at the factory Each unit shall be paliet
mounted and stretch wrapped

The units shall be warranted by the manufacturer against defects in
materials and workmanship for a period of one year on all parts, and 5
years on the compressor

The units shall be designed to operate with entering fluid
temperatures between 20°F (-7°C) and 120°F (49°C) as
manufactured by FHP Manufacturing in Fort Lauderdale, Florida

CASING & CABINET

The cabinet shall be fabricated from heavy-gauge galvanized steel The
interior shall be insulated with 2" (12 7mm) thick, multi density, coated, glass
fiber All units shall allow front service access to replace the
compressor and/or electrical components without unit removal

REFRIGERATION CIRCUITS

All units shall contain a sealed refrigerant circuit including
a hermetic reciprocating or scroll compressor, bidirectional thermal
expansion valve metering device, coaxial style fiuid-to-refrigerant heat
exchangers, refrigerant reversing valve and service ports. Compressor
shall be high efficiency, designed for heat pump duty, and mounted on
rubber vibration isolators Compressor motors shall be equipped with
overload protection. Refrigerant reversing valves shall be pilot operated
sliding piston type with replaceable encapsulated magnetic coils
energized only during the chiller cycie The coaxial water-to-refrigerant
heat exchanger shall be constructed of a convoluted copper {(optional
cupronickel) inner tube and steel outer tube with a designed refrigerant
working pressure of 450 PSIG (3100 kPa) and a designed water side
working pressure of no less than 400 PSIG (2750 kPa). Due to their
susceptibility to fouling, brazed plate heat exchangers are not acceptable.
The fluid-to-refrigerant heat exchangers shall be insulated to prevent
condensation at low fluid temperatures

ELECTRICAL

Controls and safety devices will be factory wired and mounted within the
unit Controls shall include compressor contactor, 24V transformer,
reversing valve coil, lock-out relay and low pressure bypass timer (or a
solid-state device incorporating the functions of these two components)
to prevent nuisance low pressure lock-outs during operation with low fluid
temperatures A terminal block with screw terminals shall be provided for
control wiring When the safety controls are activated the lock-out circuit
must be reset at the aquastat or main circuit breaker to prevent
compressor operation during fault conditions A lock-out indicating
terminal shall be provided in the low voltage circuit Safety devices
include a low pressure cutout set at 20 PSIG (140 kPa) for loss of charge
protection (freezestat and/or high discharge gas temperature sensor is
not acceptable) and a high pressure cutout control set at 380 PSIG (2600
kPa) An optional energy management relay to allow unit control by an
external source shall be factory installed

PIPING

Water piping connections shall be female pipe thread with a single set of
source and load connections flush mounted to the unit cabinet

WP120-420 Modular Reverse Cycle Chillers / Low Temp Boilers
GENERAL

Units shall be Underwriter Laboratories (UL) listed for safety on all
models Each unit shall be run tested at the factory Each unit shal! be
paliet mounted and stretch wrapped

The units shall be warranted by the manufacturer against defects in
materials and workmanship for a period of one year on all parts, and 5
years on the compressor.

The units shall be designed to operate with entering fluid
temperatures between 20°F (-7°C) and 120°F (49°C) as
manufactured by FHP Manufacturing in Fort Lauderdale, Florida

CASING & CABINET

The cabinet shall be fabricated from heavy-gauge galvanized stee! and shall
be supported by a full angle iron frame, all to be finished with two coats of
lacquer acrylic The interior shall be insulated with 2" (12 7mm) thick, multi
density, coated, glass fiber All units shall allow front service access to
replace the compressor and/or electrical components without unit removal

REFRIGERATION CIRCUITS

All units shall contain a sealed refrigerant circuit including
hermetic scroll compressor(s), bidirectional thermai expansion vaive
metering device(s), coaxial style fluid-to-refrigerant heat exchangers,
refrigerant reversing valve(s) and service ports Compressor shall be
high efficiency, designed for heat pump duty, and mounted on rubber
vibration isolators Compressor motors shall be equipped with overload
protection. Refrigerant reversing valves shall be pilot operated sliding
piston type with replaceable encapsulated magnetic coils energized only
during the chiller cycle. The coaxial water-to-refrigerant heat exchanger
shall be constructed of a convoluted copper (optional cupronickel) inner
tube and steel outer tube with a designed refrigerant working pressure of
450 PSIG (3100 kPa) and a designed water side working pressure of no
less than 400 PSIG (2750 kPa) Due to their susceptibility to fouling,
brazed plate heat exchangers are not acceptable The fluid-to-refrigerant
heat exchangers shall be insulated to prevent condensation at low fluid
temperatures

ELECTRICAL

Controls and safety devices will be factory wired and mounted within the
unit Controls shall include compressor contactor(s), 24V transformer,
reversing valve coil(s), lock-out relay and low pressure bypass timer (or a
solid-state device incorporating the functions of these two components)
to prevent nuisance low pressure lock-outs during operation with low fluid
temperatures. A terminal block with screw terminais shall be provided for
control wiring When the safety controls are activated the lock-out circuit
must be reset at the aquastat or main circuit breaker to prevent
compressor operation during fault conditions A lock-out indicating
terminal shall be provided in the low voltage circuit Safety devices
include a low pressure cutout set at 20 PSIG (140 kPa) for loss of charge
protection (freezestat and/or high discharge gas temperature sensor is
not acceptable) and a high pressure cutout control set at 380 PSIG (2600
kPa). An optional energy management relay to allow unit control by an
external source shall be factory installed

PIPING

Water piping connections shall be female pipe thread with a single set of
source and load connections per unit

WPSPECS P65 REV:4-01
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ACTURING

[FEP - SPECHCATION DATA SHEET

FHP MANUFACTURING ENERGY WISE HVAC EQUIPMENT WP SERIES

ELECTRICAL SPECIFICATIONS

Electrical Elect. Compressor CMin. it Qllax
Characteristics | Symbol ircui use
aracteristi ymbo RLA LRA | Ampadi Size
208/230-1-60 -1 18.9 96 23.6 40
208/230-3-60 -3 12.2 75 15.3 25
460-3-60 4 6.2 40 7.8 15
UNIT WEIGHT
Unit Weight (Ibs) 250

Shipping Weight (Ibs) 270

FLUID FLOW & PRESSURE DROP

Chilled Fluid Side (@ 55°F) | Cond. Fluid Side (@ 85°F)
Flow(GPM) | AP (FOH) | Flow(GPM) | AP (FOH)
4 2.8 4 2.7
5 59 5 56
7 99 7 93
9 14.8 9 140
1 206 1 194

c(UL)us

CHILLER PERFORMANCE HEATING PERFORMANCE
Based on 7 GPM chilled fluid & 10°F condenser fluid temp. rise. Based on 10°F load temp. rise & 7 GPM source fluid flow.
Leaving |Entering| Total Total Power Heat Leaving |Entering| Heating | Power Heat of
Chilled | Cond. |Capacity| Capacity Input EER | Rejection Load |Source | Capacty | Input | COP | Absomb.
Fluid (F)|Fluid (F)| (Tons) (BtuH) (Watts) (BtuH) Fluid (F)|Fluid (F)[ (BtuH) Watts (BtuH)
75° 2.66 31,965 | 2,251 14.2 39,645 35° 29,085 2,219 38| 21,513
8Q° 2.56 30,717 2,330 13.2 38,667 40° 31,872 2,321 40| 23,953
40° 85° 245 29,456 2,403 12.3 37,654 100° 50° 37,802 2,502 44| 29,266
90° 2.35 28,184 2,469 11.4 36,609 60° 44,205 2,651 49| 35,158
950 2.24 26,906 [ 2,529 10.6 35,536 700 51,090 2,767 54| 41,649
759 2.78 33,410 2,277 14.7 41,177 35° 27,432 2,296 35| 19,599
80° 2.68 32,120| 2,360 13.6 40,174 40° 30,205 2,417 37| 21,958
42° 85° 2.57 30,817 2,438 12.6 39,135 110° 50° 36,035 2,640 40| 27,027
90° 2.46 29,505 | 2,509 11.8 38,066 60° 42,308 2,831 44| 32,649
950 2.35 28,187 | 2,574 11.0 36,969 700 49,024 2,988 48| 38,829
75° 2.91 34,899 2,300 15.2 42,749 35° 25,686 2,350 32| 17,667
80° 2.80 33,565| 2,389 14.1 41,717 40° 28,418 2,494 33| 19,910
440 85° 2.68 32,219 2,471 13.0 40,651 120° 50° 34,177 2,759 36| 24,765
90° 2.57 30,864 | 2,548 12.1 39,556 60° 40,311 2,993 39| 30,098
95° 246 29,504 2,617 11.3 38,434 70° 46,859 3,193 43| 35963
75° 2.97 35669 2,311 15.4 43,555 35° 24,772 2,370 31| 16,685
80° 2.86 34,312 2,402 14.3 42,509 40° 27,508 2,524 3.2| 18,897
45° 85° 2.75 32,943 | 2,487 13.3 41,429 125° 500 33,210 2,811 35| 23,618
90° 2.63 31,566 [ 2,566 12.3 40,320 60° 39,282 3,068 38| 28813
95° 2.51 30,167 | 2,639 11.4 39,171 70° 45,747 3,291 41| 34519
75° 3.04 36,450 | 2,322 15.7 44,371 35° 23,839 2,385 29| 15,703
80° 2.92 35,054 2,416 14.5 43,298 40° 26,565 2,549 31| 17,866
46° 85° 2.81 33,662 | 2,503 13.5 42,203 130° 50° 32,227 2,860 33| 22470
90° 2.69 32,262 | 2,584 12.5 41,080 60° 38,236 3,139 36| 27526
950 2.57 30,858 | 2,659 11.6 39,931 70° 44,606 3,385 3.9| 33,056
75° 3.17 38,032 2,342 16.2 46,023
80° 3.05 36,603 | 2,440 15.0 44,930 Units are complete packages featuring 1 stage operation and
s [T8° | po5] ai48| 2538] 150] aasap| |cans emoon comressor eng e oomsen e
90° 2.81 33,701 | 2,619 12.9 42,638 included are safety controls: Overload protection for compressor, high
95° 2.69 32’250 2,699 12.0 41,460 and low refrigerant pressure switches and a lock-out contro! circuit
75° 3.31 39,663 2,361 16.8 47,717 FHP MANUFACTURING
80° 3.18 38,183 | 2,464 15.5 46,589 601 N.W. 65th Court
50° 85° 3.06 36,693| 2,561 14.3 45,431 Fort Lauderdale, FL 33309
90° 293 35,181 | 2,653 13.3 44,232 Phone: (954) 776-5471 Fax: (800)776-5529
95° 2.81 33682 2,738| 123 43,022 http://mwww.fhp-mfg.com
As a result of continuing research and development, specifications are subject to change without notice WP0361P6 P65 Rev:4-01
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WATER COOLED CHILLERS AND LOW TEMP BOILERS

SPECIFCATION DATA SHEET

FHP MANUFACTURING ENERGY WISE HVAC EQUIPMENT

WP SERIES

ELECTRICAL SPECIFICATIONS

FLUID FLOW & PRESSURE DROP

Electrical Elect Compressor Min. Max. Chilled Fluid Side (@ 55°F) Cond. Fluid Side (@ 85°F)
Characteristics Symb&l Circuit | Fuse Flow (GPM) AP (FOH) Flow (GPM) AP (FOH)
RLA | LRA [Ampacty| Size 6 23 6 22
208/230-1-60 -1 25.1 169 314 50 9 47 9 45
208/230-3-60 -3 177 123 221 40 12 8.0 12 75
460-3-60 4 8.1 49.5 10.1 15 18 16.5 18 15.6
20 20.0 20 18.8
UNIT WEIGHT
Unit Weight (Ibs) 310 u L
Shipping Weight (Ibs) 330 c - u s
CHILLER PERFORMANCE HEATING PERFORMANCE
Based on 12 GPM chilled fluid & 10°F condenser fluid temp. rise. Based on 10°F load temp. rise & 12 GPM source fluid flow.
Leaving |Entering| Total Total Power Heat Leaving |Entering| Heating | Power Heat of
Chilled | Cond. |Capacity| Capacity Input EER | Rejection Load |Source | Capacty | Input | COP Absorb.
Fiuid (F)|Fluid (F)| (Tons) (BtuH) (Watts) (BtuH) Fluid (F)|Fluid (F)| (BtuH) | Watts (BtuH)
75° 3.76 45,168 | 3,177 14.2 56,007 35° 47,724 | 3,812 37| 34,718
80° 3.70 44416 | 3,370 13.2 55,916 40° 50,806 | 3,808 39| 37,904
40° 85° 3.63 43,612| 3,578 12.2 55,822 100° 50° 57,779 | 3,802 45| 44,806
90° 3.56 42,746 | 3,804 11.2 55,727 60° 65,378 | 3,805 50| 527395
950 349 41,831 4,047 10.3 55,638 700 73,690 | 3,817 5.7| 60,665
75° 3.90 46,849 3,180 14.7 57,698 350° 48,028 | 4,340 32| 33220
80° 3.84 46,075 3,373 13.7 57,583 40° 51,094 | 4,326 35| 36,332
420 85° 3.77 45,249 | 3,580 12.6 57,463 110° 50° 57,768 | 4,302 3.9| 43,089
90° 3.70 44,369 | 3,802 1.7 57,342 60° 65,167 | 4,290 45| 50,529
95° 3.62 43,425| 4,045 10.7 57,225 70° 73,287 | 4,287 5.0 | 58,659
75° 4.05 48,577 | 3,181 15.3 59,432 35° 48428 | 4,962 29| 31,498
80° 3.98 47,774 3,376 14.2 59,292 40° 51,377 | 4935 31| 34,539
44° 85° 391 46,927 | 3,581 13.1 59,146 120° 50° 57,825 | 4,888 35| 41147
90° 3.84 46,025 | 3,802 12.1 58,999 60° 65,004 | 4,852 39| 48,448
950 3.76 45,067 | 4,041 11.2 58,855 700 72914 | 4827 44| 56,442
759 4.12 49,449 | 3,184 15.5 60,314 35° 48,674 | 5312 2.7| 30,551
80° 4.05 48,643 | 3,376 14.4 60,162 40° 51,663 | 5,280 29| 33,546
45° 85° 3.98 47,784 | 3,581 13.3 . 60,004 125° 500 57,800 | 5,218 3.3| 40,086
90° 3.91 46,864 | 3,804 12.3 59,842 60° 64,952 | 5,168 37| 47,319
95° 3.82 45,895 | 4,042 114 59,685 70° 72,748 | 5,132 42| 55239
75° 4.19 50,339 | 3,185 15.8 61,207 35° 48,960 | 5,695 25| 29,529
80° 4.13 49,521 | 3,377 147 |. 61,044 40° 51,782 | 5,651 27| 32,500
46° 85° 4.05 48,652 | 3,582 13.6 60,873 130° 50° 57,985 | 5,575 30| 38962
90° 3.98 47,721 | 3,803 12.5 60,698 60° 64,926 | 5,509 35| 46,129
950 3.90 46,741 | 4,040 11.6 60,526 70° 72,604 | 5457 39| 53,984
75° 4.35 52,148 | 3,188 16.4 63,025
80° 4.28 51,301 | 3,381 156.2 62,836 Units are complete packages featuring 1 stage operation and
4 [[85° | 420] 50410] a565] 11| 6ad0| [ontanng euerson compreseor ety v, cumiaen ioue
90° 412 49,465| 3,803 13.0 62,440 included are safety controls: Overload protection for compressor, high
gKo 4.04 48,455 4,040 12.0 62,239 and low refrigerant pressure switches and a lock-out control circuit.
75° 4.50 53,092 | 3,193 16.9 64,885 FHP MANUFACTURING
80° 443 53,130 | 3,383 15.7 64,674 601 N.W. 65th Court
50° 85° 4.35 52,216 | 3,586 14.6 64,452 Fort Lauderdale, FL 33309
90° 4.27 51,242| 3,805 135 64,224 Phone: (954) 776-5471 Fax: (800) 776-5529
950 4.18 50,219 4,038] 124 63,997 http:/mww.fhp-mfg.com

As a result of continuing research and development, specifications are subject to change without notice.
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WATER COOLED CHILLERS AND LOW TEMP BOILERS

SPECIFICATION DATA SHEET

FHP MANUFACTURING ENERGY WISE HVAC EQUIPMENT

WP072

WP SERIES

ELECTRICAL SPECIFICATIONS

FLUID FLOW & PRESSURE DROP

Electrical Eloct, | COMPressor [ Min. [ Max Chilled Fluid Side (@ 55°F) | Cond. Fluid Side (@ 85°F)
Characteristics Symb.ol Circuit | Fuse Flow (GPM) AP (FOH) Flow (GPM) AP (FOH)
RLA | LRA [Ampacty| Size 7 27 7 25
208/230-1-60 -1 28.8 169 36.0 60 11 56 11 5.2
208/230-3-60 -3 19.1 137 239 40 14 9.3 14 8.8
460-3-60 -4 9.1 62 11.4 20 17 12.9 17 12.2
21 19.3 21 18.2
UNIT WEIGHT
Unit Weight (Ibs) 430 u L
Shipping Weight (lbs) 450 c . us
CHILLER PERFORMANCE HEATING PERFORMANCE
Based on 14 GPM chilled fluid & 10°F condenser fluid temp. rise. Based on 10°F load temp. rise & 14 GPM source fluid flow.
Leaving |[Entering| Total Total Power Heat Leaving |Entering| Heating | Power Heat of
Chilled | Cond. | Capacity | Capacity Input EER Rejection Load | Source | Capacity Input | COP Absorb.
Fluid (F)|Fluid (F)| (Tons) (BtuH) (Watts) (BtuH) Fluid (F)|Fluid (F)| (BtuH) | Watts (BtuH)
75° 4.55 54,612 3,649 15.0 67,063 35° 56,626 | 4,359 38| 41,752
80° 4.46 53,492| 3,868 13.8 66,690 40° 60,280 | 4,354 41| 45422
40° 85° 4.36 52,324 4,101 12.8 66,315 100° 50° 68,118 | 4,352 46| 53,268
90° 4.26 51,080| 4,352 11.7 65,927 60° 76,728 | 4,357 52| 61,862
95° 4.15 49,760 | 4,621 10.8 65,526 70° 86,182 | 4,367 58| 71284
75° 4.71 56,524 | 3,652 15.5 68,985 35° 56,285 | 4,932 33| 39458
80° 4.61 55,376 | 3,870 14.3 68,580 40° 59,877 | 4,920 36| 43,089
42° 85° 4.51 54,172 4,103 13.2 68,171 110° 500 67,555 | 4,907 40| 50,812
90° 4.41 52,904 | 4,353 12.2 67,755 60° 75,958 | 4,903 45| 59,228
950 4.30 51,671 4,619 11.2 67,331 70° 85,156 | 4,908 51| 68407
75° 4.87 58484 | 3,656 16.0 70,957 35° 55,849 | 5,588 29| 36,782
80° 4.78 57,306 | 3,872 14.8 70,518 40° 59,394 | 5,571 3.1 | 40,387
44° 85° 4.67 56,074 | 4,104 13.7 70,077 120° 50° 66,941 5,547 35| 48,016
90° 4.56 54,780 | 4,353 12.6 69,631 60° 75,162 | 5,537 40| 56,270
95° 4.45 53,413 4,619 11.6 69,175 70° 84,136 | 5,537 45| 65242
75° 4.96 59,483 | 3,657 16.3 71,962 35° 55,587 5,954 27| 35272
80° 4.86 58,289 | 3,873 15.0 71,505 40° 59,114 | 5,933 29| 38871
45° 85° 4,75 57,043| 4,105 13.9 71,047 125° 50° 66,606 | 5,903 33| 46464
90° 4.64 55,734 | 4,353 12.8 70,585 60° 74749 | 5,890 37| 54,652
95° 4.53 54,355 4,619 11.8 70,115 70° 83,620 | 5,888 42| 63531
75° 5.04 60,494 3,659 16.5 72,980 35° 55,294 | 6,341 26| 33658
80° 4.94 59,284 | 3,875 15.3 72,505 40° 58,807 6,317 27| 37,252
46° 85° 4.84 58,022 4,105 14.1 72,030 130° 50° 66,2563 | 6,283 31| 44815
90° 4.72 56,700 | 4,353 13.0 71,552 60° 74,324 | 6,266 35| 52943
959 4.61 55,307 | 4,619 12.0 71,066 70° 83,098 | 6,264 39| 61,724
75° 5.21 62,555 3,663 17.1 75,065
80° 5.11 61,311| 3,878 158 74,542 Units are complete packages featuring 1 stage operation and
4 [785 | 500] 60017] 4i07] 146]  7agst| |cmnanes e camesscr ienie e oomsen e
90° 4.89 58,664 | 4,354 135 73,520 included are safety controls: Overload protection for compressor, high
95°¢ 4.77 57’243 4,619 124 73,002 and low refrigerant pressure switches and a lock-out control circuit
75° 5.39 64,669 | 3,668 17.6 77,183 FHP MANUFACTURING
80° 5.28 63,388 | 3,881 16.3 76,631 601 N.W. 65th Court
50° 85° 5.17 62,060 4,110 15.1 76,083 Fort Lauderdale, FL 33309
90° 5.06 60,675| 4,355 139 75,536 Phone: (954) 776-5471 Fax: (800) 776-5529
950 4.94 59,224 4619 1258 74,985 http://www.fp-mfg.com
As a result of continuing research and development, specifications are subject to change without notice WPO0721P6 P65 Rev:4-01
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WATER COOLED CHILLERS AND LOW TEMP BOILERS

SPECIFCATION DATA SHEET

FHP MANUFACTURING ENERGY WISE HVAC EQUIPMENT

WP120

WP SERIES

ELECTRICAL SPECIFICATIONS

FLUID FLOW & PRESSURE DROP

Electrical Elect Compressor Min. Max. Chilled Water Side (@ 55°F) | Cond. Water Side (@ 85°F)
Characteristics Symbé:l Circuit | Fuse Flow (GPM) AP (FOH) Flow (GPM) AP (FOH)
RLA LRA |Ampadly| Size | 12 25 12 24
208/230-3-60 -3 37.8 239 47.3 80 18 52 18 49
460-3-60 -4 17.2 125 215 35 24 8.7 24 8.2
575-3-60 -5 124 80 15.5 25 30 13.0 30 122
36 18.1 36 17.0
UNIT WEIGHT
Unit Weight (Ibs) 500 u L
Shipping Weight (lbs) 520 c - us
CHILLER PERFORMANCE HEATING PERFORMANCE
Based on 24 GPM chilled fluid & 10°F condenser fluid temp. rise. Based on 10°F load temp. rise & 24 GPM source fluid flow.
Leaving |Entering| Total Total Power Heat Leaving |[Entering| Heating | Power Heat of
Chilled | Cond. | Capacity | Capacity Input EER | Rejection Load |Source | Capacdty | Input | COP | Absorb.
Fluid (F)|Fluid (F)| (Tons) (BtuH) (Watts) (BtuH) Fluid (F)|Fluid (F)| (BtuH) | Watts (BtuH)
75° 8.80 105641 | 7421 14.2 130,960 35° 108,518 | 8,485 37| 79567
80° 8.62 103,480 | 7,801 13.3 130,095 40° 115,727 | 8,543 40| 86,578
40° 85° 8.44 101,234 | 8,208 12.3 129,240 100° 50° 131,227 | 8,665 44 | 101,661
90° 8.24 98,910 8,643 11.4 128,398 60° 148,212 | 8,796 4.9 [ 118,201
95° 8.04 96,484 | 9,108 10.6 127,561 70° 166,727 | 8,947 55| 136,199
75° 9.12 109,473 | 7,452 14.7 134,898 35° 108,057 | 9,460 33| 75779
80° 8.94 107,241] 7,830 13.7 133,959 400 115,067 | 9,517 35| 82597
42° 85° 8.74 104,927 | 8,237 12.7 133,030 110° 50° 130,118 | 9,629 40| 97,263
90° 8.54 102,525| 8,672 11.8 132,113 60° 146,583 | 9,750 441 113,316
95° 8.34 100,033| 9,136 10.9 131,205 70° 164,507 | 9,891 49| 130,758
75° 9.45 113,400| 7,484 15.2 138,935 35° 107,625 | 10,560 30| 71592
80° 9.26 111,095 7,861 14.1 137,918 40° 114,442 | 10,615 32| 78223
44° 85° 9.06 108,709 | 8,266 13.2 136,914 120° 50° 129,052 | 10,720 35| 92475
90° 8.85 106,237 | 8,700 12.2 135,921 60° 145,004 | 10,830 3.9 | 108,053
95° 8.64 103,676 | 9,163 11.3 134,940 700 162,348 | 10,958 4.3 | 124,958
75° 9.62 115,399 [ 7,501 154 140,991 350 107,417 | 11,164 28| 69,326
80° 9.42 113,057 | 7,877 14.4 139,935 40° 114,142 | 11,214 3.0| 75,880
45° 85° 9.22 110,634 [ 8,282 134 138,891 125° 500 128,533 | 11,315 33| 89,926
90° 9.01 108,117| 8,716 124 137,856 60° 144,232 | 11,421 3.7 | 105,265
95° 8.79 105,520 | 9,179 11.5 136,837 70° 161,290 | 11,541 4.1 121,911
75° 9.79 117,422 7,517 15.6 143,072 35° 107,216 | 11,800 2.7 | 66,956
80° 9.59 115,042 | 7,894 14.6 141,976 40° 113,847 | 11,850 28| 73415
46° 85° 9.38 112,573 | 8,299 13.6 140,889 130° 50° 128,024 | 11,945 3.1| 87,267
90° 9.17 110,028 | 8,731 12.6 139,818 60° 143,473 | 12,044 3.5 | 102,380
95° 8.95 107,395 | 9,193 1.7 138,760 70° 160,245 [ 12,159 3.9 | 118,760
75° 10.13 121,542 | 7,553 16.1 147,311
80° 9.92 119,084 | 7,927 15.0 146,132 Units are complete packages featuring 1 stage operation and
4 (85 | o7i] fiesar| 8300 1a0] 1aad6r| |:mnamo noaton commesser ireng v, soenen voie
90° 9.49 113,917| 8,762 13.0 143,812 included are safety controls: Overload protection for compressor, high
g5° 9.27 111,209 9,222 121 142,674 and low refrigerant pressure switches and a lock-out control circuit
75° 10.48 125,769 7,588 16.6 151,659 FHP MANUFACTURING
80° 10.27 123,221 | 7,963 15.5 150,389 601 N.W. 65th Court
50° 85° 10.05 120,604 | 8,363 14.4 149,139 Fort Lauderdale, FL 33309
90° 9.82 117,896| 8794 134 147,901 Phone: (954) 776-5471 Fax: (800) 776-5529
95° 9.59 115112 9252 124 146,681 http:/www.fhp-mfg.com

As a result of continuing research and development, specifications are subject to change without notice.
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/AP secrcimonom skeer | WIP180

FHP MANUFACTURING ENERGY WISE HVAC EQUIPMENT WP SERIES
ELECTRICAL SPECIFICATIONS FLUID FLOW & PRESSURE DROP
Electrical Elect Compressor Min. Max. Chilled Fluid Side (@ 55°F) Cond. Fluid Side (@ 85°F)
Characteristics Symbc.>l Circuit | Fuse Flow (GPM) AP (FOH) Flow (GPM) AP (FOH)
RLA LRA | Ampacity| Size 24 5.2 24 49
208/230-3-60 -3 41.0 350 51.3 90 30 7.7 30 7.3
460-3-60 4 21.8 158 27.3 45 36 10.8 36 10.1
575-3-60 -5 17.3 125 216 35 42 14.2 42 13.4
48 18.1 48 17.0
UNIT WEIGHT
Unit Weight (Ibs) 740 u l-
Shipping Weight (Ibs) 760 c ® us
CHILLER PERFORMANCE HEATING PERFORMANCE
Based on 36 GPM chilled fluid & 10°F condenser fluid temp. rise. Based on 10°F load temp. rise & 36 GPM source fluid flow.
Leaving |Entering| Total Total Power Heat Leaving |Entering| Heating | Power Heat of
Chilled | Cond. | Capacity| Capacity Input EER Rejection Load |Source | Capacty | input | COP Absorb
Fluid (F)|Fluid (F)| (Tons) (BtuH) (Watts) (BtuH) Fluid (F)|Fluid (F)[ (BtuH) | Watts (BtuH)
75° 10.61 127,340 [ 8,980 14.2 157,978 359 136,373 | 10,384 3.8 | 100,944
80° 10.42 125,016 [ 9,464 13.2 157,308 40° 144,542 | 10,449 4.1 | 108,889
40° 85° 10.23 122,728 9,981 12.3 156,784 100° 50° 162,647 | 10,571 4.5 | 126,579
90° 10.04 120,454 | 10,532 114 156,389 60° 183,247 | 10,683 5.0 | 146,795
95° 9.85 118,179 | 11,117 10.6 156,111 70° 206,495 | 10,791 5.6 | 169,676
75° 10.98 131,792 9,009 14.6 162,530 35° 137,648 | 11,580 35| 98,137
80° 10.78 129,361 | 9,492 13.6 161,746 40° 145,261 | 11,654 3.7 | 105,496
420 85° 10.58 126,955 10,007 12.7 161,099 110° 50° 162,273 | 11,788 4.0 | 122,053
90° 10.38 124,545 | 10,559 11.8 160,572 60° 181,807 | 11,900 45| 141,203
95° 10.18 122,132 | 11,144 11.0 160,156 70° 204,017 | 11,999 5.0 | 163,077
75° 11.37 136,389 [ 9,037 15.1 167,224 359 139,379 | 12,926 32| 95276
’ 80° 11.16 133,842 9,519 14.1 166,322 40° 146,365 | 13,014 3.3 | 101,960
44° 85° 10.94 131,311 | 10,035 13.1 165,550 120° 50° 162,147 | 13,169 36| 117,215
90° 10.73 128,781 | 10,584 12.2 164,895 60° 180,482 | 13,295 401 135120
95° 10.52 126,222 | 11,171 11.3 164,338 70° 201,526 | 13,395 44| 155,824
75° 11.56 138,732 | 9,053 15.3 169,621 350 140,378 | 13,659 3.0 93774
80° 11.34 136,131 9,534 14.3 168,662 40° 147,024 | 13,758 3.1 100,082
45° 85° 11.13 133,549 | 10,047 13.3 167,831 125° 50° 162,139 | 13,927 3.4 | 114,620
90° 10.91 130,948 [ 10,598 12.4 167,108 60° 179,825 | 14,063 3.7 | 131,842
95° 10.69 128,320 | 11,184 11.5 166,481 70° 200,239 | 14,168 4.1 | 151,899
75° 11.76 141,118 | 9,068 15.6 172,058 35° 141,446 | 14,436 29| 92,191
80° 11.54 138,464 | 9,548 14.5 171,040 40° 147,733 | 14,544 3.0| 98,108
46° 85° 11.32 135,815 10,061 13.5 170,145 130° 50° 162,147 | 14,734 32| 111,877
90° 11.10 133,158 [ 10,610 12.6 169,358 60° 179,150 | 14,882 3.5| 128,374
950" 10.87 130,453 | 11,198 11.6 168,660 70° 198,898 | 14,996 3.9| 147,731
75° 1217 145,998 | 9,098 16.0 177,041
80° 11.94 143,237 9,575 15.0 175,907 Units are complete packages featuring 1 stage operation and
4 [ | 11711 ta0d7i] 10067] 1a0| f7ases| |ciann migmicn compresse iieng e, mowen e
90° 11.47 137,678 | 10,635 12.9 173,966 included are safety controls: Overload protection for compressor, high
950 11.24 134,836 11'223 12.0 173,128 and low refrigerant pressure switches and a lock-out control circuit
75° 12,59 151,025 9,129 16.5 182,174 FHP MANUFACTURING
80° 12.35 148,157 | 9,603 15.4 180,924 601 N.W. 65th Court
50° 85° 12.11 145,266 [ 10,114 144 179,776 Fort Lauderdale, FL 33309
90° 11.86 142,346 | 10,661 134 178,722 Phone: (954) 776-5471 Fax: (800) 776-5529
950 11.61 139,366 | 11,248 124 177,743 hitp://www.fhp-mfg.com
As a result of continuing research and development, specifications are subject to change without notice. WP180iP6.P65 Rev:4-01
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/AP secrcmonpa sher | WWP210

FHP MANUFACTURING ENERGY WISE HVAC EQUIPMENT WP SERIES
ELECTRICAL SPECIFICATIONS FLUID FLLOW & PRESSURE DROP
Electrical Elect. Compressor Min. Max. Chilled Fluid Side (@ 55°F) Cond. Fluid Side (@ 85°F)
Characteristics | Symbol Circuit | Fuse Flow (GPM) AP (FOH) Flow (GPM) AP (FOH)
RLA LRA |Ampacity| Size 24 5.2 24 49
208/230-3-60 -3 48.1 425 60.1 100 30 7.7 30 7.3
460-60-3 4 23.8 187 296 50 36 10.8 36 10.1
575-3-60 -5 21.8 148 273 45 42 14.2 42 134
48 18.1 48 17.0
UNIT WEIGHT
Unit Weight (Ibs) 770 u L
Shipping Weight (Ibs) 790 c ® us
CHILLER PERFORMANCE HEATING PERFORMANCE
Based on 42 GPM chilled fluid & 10°F condenser fluid temp. rise. Based on 10°F load temp. rise & 42 GPM source fluid flow
Leaving |[Entering| Total Total Power Heat Leaving |Entering| Heating | Power Heat of
Chilied | Cond. |Capacity | Capacity Input EER | Rejection Load |Source | Capacy | Input | COP Absorb.
Fluid (F)|Fluid (F)| (Tons) (BtuH) (Watts) (BtuH) Fluid (F)|Fluid (F)| (BtuH) | Watts (BtuH)
75° 12.48 149,760 | 11,216 13.4 188,028 35° 158,397 | 13,133 35| 113,586
80° 12.21 146,509 | 11,862 124 186,981 40° 169,313 | 13,193 3.8 | 124,299
40° 85° 11.92 143,050 | 12,541 11.4 185,840 100° 500 192,769 | 13,273 4.3 | 147,482
90° 11.62 139,414 | 13,251 10.5 184,627 60° 218,696 | 13,313 48| 173,272
950 11.30 135,602 | 13,996 9.7 183,354 70° 247,430 | 13,339 54| 201918
75° 12.96 155,519 | 11,227 139 193,825 35° 157,272 | 14,608 3.2 | 107,429
80° 12.68 152,138 | 11,873 12.8 192,649 40° 167,962 | 14,696 33| 117,820
42° 85° 12.38 148,556 | 12,553 11.8 191,387 110° 50° 190,804 | 14,815 3.8 | 140,255
90° 12.07 144,801 | 13,266 10.9 180,063 60° 215,905 | 14,877 43| 165,144
95° 11.74 140,866 | 14,015 10.1 188,686 70° 243,619 | 14,906 48| 192,761
75° 13.45 161,449 | 11,237 14.4 199,788 35° 155,892 | 16,217 2.8 | 100,559
80° 13.16 157,933 | 11,882 13.3 198,475 40° 166,428 | 16,339 3.0| 110,678
44° 85° 12.85 154,222 | 12,563 12.3 197,086 120° 50° 188,794 | 16,516 3.4 | 132,440
90° 12.53 150,334 | 13,278 11.3 195,640 60° 213,208 | 16,617 3.8 | 156,510
950 12.19 146,281 | 14,031 104 194,154 70° 240,028 | 16,668 4.2 | 183,158
75° 13.71 164,477 | 11,241 14.6 202,833 35° 155,147 | 17,074 27| 96,891
80° 13.41 160,882 | 11,888 13.5 201,444 40° 165,630 | 17,220 2.8 | 106,876
45° 85° 13.09 157,113 | 12,567 12.5 199,992 125° 50° 187,811 | 17,431 32| 128,337
90° 12.76 153,162 | 13,283 11.5 198,485 60° 211,929 | 17,559 35| 152,019
95° 12.42 149,037 | 14,038 10.6 196,938 70° 238,352 | 17,627 4.0 178,208
75° 13.96 167,548 | 11,246 14.9 205,920 359 154,384 | 17,972 25| 93065
80° 13.66 163,882 | 11,892 13.8 204,458 40° 164,835 | 18,138 27 | 102,949
46° 850 13.34 160,035 | 12,573 12.7 202,934 130° 50° 186,865 | 18,388 30| 124,126
90° 13.00 156,018 | 13,290 11.7 201,363 60° 210,723 | 18,548 33| 147,438
950 12.65 151,841 | 14,045 10.8 199,761 70° 236,781 | 18,638 3.7 173,186
75° 14.49 173,828 | 11,255 154 212,230
80° 14.17 170,016 | 11,899 143 210,617 Units are complete packages featuring 1 stage operation and
s [(85° | 1083] f06019] 12.561] a2 2089dp] |coniams naenuen compresser wing v, uneen 2o
90° 13.49 161,867 | 13,299 12.2 207,242 included are safety controls: Overload protection for compressor, high
950 13.13 157’550 1 4,057 1.2 205’512 and low refrigerant pressure switches and a lock-out control circuit
75° 15.02 180,288 | 11,264 16.0 218,721 FHP MANUFACTURING
80° 14.69 176,314 | 11,908 14.8 216,944 601 N.W. 65th Court
50° 850 14.35 172,169 | 12,589 13.7 215,124 Fort Lauderdale, FL 33309
90° | 13.99 167,876 | 13,307 126 213,280 Phone: (954) 776-5471 Fax:(800) 776-5529
95° | 1362 163425 14066 11.6] 211419 http:/Awww.fhp-mfg.com
As a result of continuing research and development, specifications are subject to change without notice. WP2101P6.P65 Rev:4-01
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/{FEP/ SPECFCATON DATA SHEET

FHP MANUFACTURING ENERGY WISE HVAC EQUIPMENT WP SERIES

ELECTRICAL SPECIFICATIONS

Elecirical Elect. Compressor (Ea) Cl?/hn.lt II;/lax
. ircui use
Characteristics | Symbol RLA LRA | Ampac Size
208/230-3-60 -3 37.8 239 85.1 110
460-3-60 -4 17.3 125 38.7 50
575-3-60 -5 12.4 80 279 40

UNIT WEIGHT
Unit Weight (Ibs) 970
Shipping Weight (Ibs) 990

FLUID FLOW & PRESSURE DROP

Chilled Fluid Side (@ 55°F) Cond. Fluid Side (@ 85°F)
Flow (GPM) AP (FOH) Flow (GPM) AP (FOH)
24 4.3 24 4.1
36 9.0 36 8.5
48 15.1 48 14.2
60 226 60 21.2
72 31.3 72 29.5

c(UL)us

CHILLER PERFORMANCE HEATING PERFORMANCE
Based on 48 GPM chilled fluid & 10°F condenser fluid temp. rise. Based on 10°F load temp. rise & 48 GPM source fluid flow.
Leaving |[Entering| Total Total Power Heat Leaving |Entering| Heating | Power Heat of
Chilled | Cond. | Capacity Capacity Input EER Rejection Load | Source | Capacity Input COP Absorb.
Fluid (F)|Fiuid (F)| (Tons) (BtuH) (Watts) (BtuH) Fiuid (F)|Fluid (F)| (BtuH) Watts (BtuH)
75° 17.61 211,275 | 14,843 14.2 261,917 35° 217,035 | 16,970 3.7 | 159,134
80° 17.25 206,960 | 15,601 13.3 260,190 40° 231,453 | 17,089 4.0 | 173,147
40° 85° 16.87 202,468 | 16,416 12.3 258,480 100° 500 262,454 | 17,331 44| 203,322
90° 16.48 197,810 | 17,287 11.4 256,792 60° 296,422 | 17,593 49 | 236,395
95° 16.08 192,967 | 18,217 10.6 255,123 70° 333,451 | 17,896 5.5 | 272,390
75° 18.24 218,938 | 14,905 14.7 269,792 35° 216,113 | 18,920 3.3 | 151,558
80° 17.87 214,474 | 15,662 13.7 267,914 40° 230,135 | 19,033 3.5| 165,193
42° 85° 17.49 209,844 | 16,475 12.7 266,057 110° 500 260,236 | 19,259 4.0 | 194,525
90° 17.09 205,050 [ 17,343 11.8 264,225 60° 293,163 | 19,502 4.4 | 226,623
950 16.67 200,065 | 18,272 10.9 262,410 70° 329,013 | 19,782 49| 261,516
75° 18.90 226,791 | 14,969 15.2 277,866 35° 215,248 | 21,124 3.0| 143,175
80° 18.52 222,181 | 15,724 14.1 275,833 40° 228,884 | 21,231 3.2 | 156,445
44° 85° 18.12 217,409 | 16,534 13.1 273,824 120° 50° 258,103 | 21,440 3.5 184,951
90° 17.71 212,465 | 17,401 12.2 271,839 60° 290,006 | 21,662 3.9 | 216,096
950 17.28 207,342 | 18,328 11.3 269,876 70° 324,693 | 21,919 4.3 | 249,907
75° 19.23 230,790 [ 15,002 154 281,978 35° 214,834 | 22,328 2.8 | 138,652
80° 18.84 226,105 15,756 144 279,865 40° 228,282 | 22,430 3.0 151,750
45° 85° 18.44 221,259 | 16,565 134 277,779 125° 50° 257,067 | 22,630 3.3 | 179,852
90° 18.02 216,234 | 17,432 124 275,713 60° 288,464 | 22,841 3.7 | 210,529
95° 17.59 211,039 | 18,357 11.5 273,674 70° 322,577 | 23,085 41| 243,812
75° 19.57 234,836 | 15,036 15.6 286,140 35° 214,432 | 23,602 2.7 | 133,900
80° 19.17 230,076 | 15,789 14.6 283,847 40° 227,692 | 23,702 2.8 | 146,819
46° 85° 18.76 225,146 | 16,598 13.6 281,777 130° 50° 256,048 | 23,891 3.1 | 174,534
90° 18.34 220,056 | 17,462 12.6 279,636 60° 286,944 | 24,090 3.5 | 204,749
95° 17.90 214,789 | 18,385 11.7 277,520 70° 320,486 | 24,319 3.9 | 237,509
75° 20.26 243,084 | 15,105 16.1 294,623
80° 19.85 238,159 | 15,856 16.0 292,260 Units are complete packages featuring 2 stage operation and
4 [[85 | 14| 230084] To661] 140 oe90a0| | eigwmton comprsmors rerng s, momacn voue
90° 18.99 227,834 | 17,523 13.0 287,624 included are safety controls: Overload protection for compressors, high
950 18.53 222, 419 | 18,444 121 285,349 and low refrigerant pressure switches and a lock-out control circuit
75° 20.96 251,629 | 15,177 16.6 303,313 FHP MANUFACTURING
80° 20.54 246,441 | 15,925 15.5 300,778 601 N.W. 65th Court
50° 85° 20.10 241,199 | 16,728 14.4 298,275 Fort Lauderdale, FL. 33309
90° | 19.65 235792 | 17,588 13.4 295,801 Phone: (954) 776-5471 Fax: (800) 776-5529
95° | 19.18 230,214 | 18,506 | 124 293,357 http://www.fhp-mfg.com
As a result of continuing research and development, specifications are subject to change without notice. WP240IP6 P65 Rev:4-01
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WATER COOLED CHILLERS AND LOW TEMP BOILERS

SPECIFICATION DATA SHEET

FHP MANUFACTURING ENERGY WISE HVAC EQUIPMENT

WP SERIES

ELECTRICAL SPECIFICATIONS

FLUID FLOW & PRESSURE DROP

Electrical Elect. Compressor (Ea)| Min. Max. Chilled Fluid Side (@ 55°F) Cond. Fiuid Side (@ 85°F)
Characteristics | Symbol Circuit | Fuse Flow (GPM) AP (FOH) Flow (GPM) AP (FOH)
RLA LRA | Ampaciy| Size 54 11.1 54 10.4
208/230-3-60 -3 41.0 350 92.3 125 60 13.4 60 12.6
460-3-60 -4 237 158 49.1 70 72 18.6 72 175
575-3-60 -5 173 125 38.9 50 84 246 84 23.1
96 31.2 96 29.4
UNIT WEIGHT
Unit Weight (Ibs) 1490 u L
Shipping Weight (Ibs) 1510 c ® us
CHILLER PERFORMANCE HEATING PERFORMANCE
Based on 72 GPM chilled fluid & 10°F condenser fluid temp. rise. Based on 10°F load temp. rise & 72 GPM source fluid flow.
Leaving [Entering| Total Total Power Heat Leaving |Entering| Heating | Power Heat of
Chilled | Cond. |Capacity | Capacity Input EER Rejection Load | Source | Capacity Input COP Absorb
Fluid (F)|Fluid (F)| (Tons) (BtuH) (Watts) (BtuH) Fluid (F)|Fluid (F)| (BtuH) | Watts (BtuH)
75° 21.22 254,680 | 17,959 14.2 315,956 35° 272,747 | 20,768 3.8 | 201,888
80° 20.84 250,032 | 18,929 13.2 314,616 40° 289,084 | 20,899 41| 217,777
40° 85° 20.45 245,449 [ 19,964 12.3 313,566 100° 50° 325,293 | 21,142 4.5 | 253,157
90° 20.08 240,908 | 21,064 11.4 312,779 60° 366,491 | 21,369 5.0 | 293,582
950 19.70 236,350 | 22,237 10.6 312,221 70° 412,986 | 21,583 5.6 | 339,344
75° 21.97 263,584 | 18,017 14.6 325,060 35° 275,298 | 23,162 3.5 | 196,269
80° 21.56 258,713 | 18,985 13.6 323,489 400 290,523 | 23,311 3.7 | 210,986
42° 850 21.16 253,902 | 20,016 12.7 322,195 1100 50° 324,546 | 23,575 4.0 | 244,107
90° 20.76 249,090 | 21,118 11.8 321,145 60° 363,614 | 23,801 4.5 | 282,405
959 20.35 244,256 | 22,290 11.0 320,311 700 408,032 | 23,999 5.0 | 326,146
75° 22.73 272,770 | 18,076 15.1 334,445 35° 278,758 | 25,851 3.2 | 190,553
80° 22.31 267,676 | 19,040 14.1 332,641 40° 292,732 | 26,031 3.3 | 203,914
44° 85° 21.89 262,622 | 20,070 13.1 331,100 120° 50° 324,294 | 26,338 3.6 | 234,430
90° 21.46 257,562 | 21,168 12.2 329,789 60° 360,963 | 26,589 4.0 | 270,240
95° 21.04 252,437 | 22,344 11.3 328,675 70° 403,053 | 26,789 4.4 | 311,647
75° 23.12 277,464 | 18,106 15.3 339,242 35° 280,759 | 27,321 3.0 | 187,542
80° 22.69 272,263 | 19,068 14.3 337,324 40° 294,049 | 27,516 3.1| 200,165
45° 85° 22.26 267,091 | 20,096 13.3 335,659 125° 50° 324,278 | 27,854 3.4 | 229,240
90° 21.82 261,896 | 21,196 124 334,215 60° 359,649 | 28,125 3.7 | 263,685
950 21.39 256,640 | 22,369 11.5 332,963 700 400,475 | 28,337 4.1 | 303,788
75° 23.52 282,236 | 18,136 15.6 344,115 35° 282,893 | 28,872 2.9| 184,381
80° 23.08 276,928 | 19,095 14.5 342,081 40° 295,469 | 29,091 3.0 196,209
46° 85° 22.64 271,631 | 20,123 13.5 340,290 130° 50° 324,295 | 29,467 3.2| 223,753
90° 22.19 266,308 | 21,221 12.5 338,714 60° 358,298 | 29,766 35| 256,738
950 21.74 260,906 | 22,396 11.6 337,320 70° 397,793 | 29,994 3.9 | 295,452
75° 24.33 291,996 | 18,196 16.0 354,081
80° 23.87 286,466 | 19,152 15.0 351,812 Units are complete packages featuring 2 stage operation alnd
40 [T85° [ 2341] 260904 [ 2075 139 saarzal [comanrojshosmier comereson s s een 2ue
90° 22.95 275,349 | 21,272 129 347,930 included are safety controls: Overload protection for compressors, high
950 22 47 269,672 22,446 120 346,256 and low refrigerant pressure switches and a lock-out control circuit
75° 2517 302,050 | 18,258 16.5 364,347 FHP MANUFACTURING
80° 24.69 296,307 | 19,208 15.4 361,844 601 N.W. 65th Court
50° 859 24.21 290,533 | 20,229 144 359,553 Fort Lauderdale, FL 33309
90° 23.72 284,692 21,323 | 134 357,445 Phone: (954) 776-5471 Fax: (800)776-5529
95° | 23.23 278732 22,495 124 355,486 htp://www.fhp-mfg.com
As a result of continuing research and development, specifications are subject to change without notice WP360IP6 P65 Rev 4-01
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WATER COOLED CHILLERS AND LOW TEMP BOILERS

SPECIACATION DATA SHEET

FHP MANUFACTURING ENERGY WISE HVAC EQUIPMENT

WP SERIES

ELECTRICAL SPECIFICATIONS

FLUID FLOW & PRESSURE DROP

Electrical Elect. Compressor (Ea)| Min. Max. Chilled Fluid Side (@ 55°F) Cond. Fluid Side (@ 85°F)
Characteristics | Symbol Circuit | Fuse Flow (GPM) AP (FOH) Flow (GPM) AP (FOH)
RLA | LRA [Ampacity| Size 54 1.1 54 104
208/230-3-60 -3 48.1 425 108.2 150 60 134 60 12.6
460-3-60 -4 23.8 187 53.3 70 72 18.6 72 17.5
575-3-60 -5 21.8 148 49.1 70 84 24.6 84 23.1
96 31.2 96 294
UNIT WEIGHT
Unit Weight (Ibs) 1550 “L
Shipping Weight (Ibs) 1570 c o us
CHILLER PERFORMANCE HEATING PERFORMANCE
Based on 84 GPM chilled fluid & 10°F condenser fluid temp. rise. Based on 10°F load temp. rise & 84 GPM source fluid flow.
Leaving |Entering| Total Total Power Heat Leaving |[Entering| Heating | Power Heat of
Chilled | Cond. |Capacity| Capacity Input EER Rejection Load |Source | Capacly | Input | COP Absorb.
Fluid (F)|Fluid (F)| (Tons) (BtuH) (Watts) (BtuH) Fluid (F)|Fluid (F)| (BtuH) | Watts (BtuH)
75° 24.96 299,511 | 22,433 134 376,053 35° 316,794 | 26,266 35| 227173
80° 24.42 293,008 | 23,725 12.3 373,959 40° 338,625 | 26,388 3.8 | 248,590
40° 85° 23.84 286,110 | 25,080 1.4 371,683 100° 50° 385,537 | 26,546 4.3 | 294,964
90° 23.24 278,828 | 26,502 10.5 369,254 60° 437,388 | 26,627 4.8 | 346,536
95° 22.60 271,192 | 27,993 9.7 366,705 70° 494,860 | 26,677 5.4 | 403,837
75° 25.92 311,038 | 22,454 13.9 387,651 35° 314,542 | 29,219 3.2 | 214,847
80° 25.36 304,267 | 23,748 12.8 385,294 40° 335,924 | 29,392 3.3 | 235,640
42° 85° 24.76 297,111 | 25,107 11.8 382,775 1100 50° 381,607 | 29,630 3.8 | 280,510
90° 2413 289,592 | 26,533 10.9 380,123 60° 431,811 | 29,755 4.3 | 330,288
95° 23.48 281,732 | 28,030 10.1 377,371 70° 487,235 | 29,813 48| 385,512
75° 26.91 322,898 | 22,473 14.4 399,576 35° 311,785 | 32,434 28| 201,118
80° 26.32 315,858 | 23,766 13.3 396,946 40° 332,856 | 32,679 3.0 221,355
44° 85° 25.70 308,434 | 25,127 12.3 394,168 120° 50° 377,588 | 33,032 3.4 264,881
90° 25.05 300,658 | 26,559 11.3 391,277 60° 426,412 | 33,236 3.8 | 313,010
950 24.38 292,552 | 28,063 104 388,304 70° 480,053 | 33,337 4.2 | 366,306
75° 27.41 328,954 | 22,483 14.6 405,665 350 310,292 | 34,151 27| 193,770
80° 26.81 321,765 | 23,776 13.5 402,889 40° 331,259 | 34,440 28| 213,752
45° 85° 26.18 314,217 | 25,136 12.5 399,981 125° 500 375,621 | 34,862 3.2 | 256,673
90° 25.53 306,314 | 26,569 11.5 396,966 60° 423,859 | 35,118 3.5 304,038
95° 24.84 298,074 | 28,078 10.6 393,875 70° 476,704 | 35,254 4.0 | 356,417
75° 27.92 335,095 | 22,492 14.9 411,840 35° 308,767 | 35,943 251 186,129
80° 27.31 327,763 | 23,785 13.8 408,917 40° 329,667 | 36,278 2.7 | 205,885
46° 85° 26.67 320,069 | 25,146 12.7 405,869 130° 50° 373,727 | 36,778 3.0 | 248,240
90° 26.00 312,035 | 26,580 11.7 402,727 60° 421,443 | 37,098 3.3 | 294,865
950 25.31 303,682 | 28,089 10.8 399,521 70° 473,561 | 37,277 3.7 | 346,372
75° 28.97 347,648 | 22,511 154 424,456
80° 28.34 340,023 | 23,800 14.3 421,229 Units are complete packages featuring 2 stage operation and
a0 [85° | o767] 3o2087[ 25063] taz| atravp| |comams hosnster commeen ments ohes e e
90° 26.98 323,723 | 26,600 12.2 414,481 included are safety controls: Overioad protection for compressors, high
950 26.26 315,100 | 28,114 112 411,025 and low refrigerant pressure switches and a lock-out control circuit
75° 30.05 360,568 | 22,530 16.0 437,438 FHP MANUFACTURING
80° 29.39 352,627 | 23,816 14.8 433,888 601 N.W. 65th Court
50° 85° 28.69 344,339 | 25,178 13.7 430,247 Fort Lauderdale, FL. 33309
90° [ 27.98 335742 26,616 12.6| 426,555 Phone: (954) 776-5471 Fax: (800) 776-5529
950 | 27.24 326,849 28,133| 11.6 422,838 http:/www.fhp-mfg.com
As a result of continuing research and development, specifications are subject to change without notice. WP420IP6.P65 Rev:4-01
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1.2.2) Domestic Water Heater
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P SPECIFICATION DATA SHEET

FLORIDA HEAT PUMP WATER TO WATER DOMESTIC WATER HEATER ’

Hermetic compressor. Load side double wall heat exchanger. Expansion valve.
High and low refrigerant pressure switches and lockout impedance relay.
Insulated heat exchangers and refrigerant lines. Pump relay. Low pressure
time delay relay. Low voltage terminal strip. Finished in beige.

ELECTRICAL SPECIFICATIONS

ELECTRICAL ELECTR. COMPRESSOR | pump | ToTAL cm{%ﬁ Fugié'go)
CHARACTERISTICS SYM aA | e F(l{;\ F('z-;\ AMPACITY BRCEI:’((:EU;T(Z)

115-1-60 -0 162 | 62 | 5.0 | 21.2 203 35
208/230-1-60 -1 76 | 33 | 25 {101 95 15

265-1-60 -2 69| 26 | 15 | 74 8.6 15

NOTES: (1) Maxium pump FLA: 5 amps at 115V, 2.5 amps at 230V, 1.5 amps at 265V

(2) includes Pump FLA.
(3) Does not include Pump FLA

CORRECTION FACTORS FOR VARIATION

HEATING (Al BTUH In Thousands) IN ENTERING FLUID FLOW
Esnéﬁrr'cnf E"Ttaerr.'fg ﬁ:f.i’g Hg:t ':°Wlft’ GPM CAPACITY WATTS
Te_rpp Teme Cg%cé{ty Ab;grrltlzgon v:,‘gns coP
15 93 1.20
40 12.3 10.3 575 6.30 3.0 1.00 1.00
60 11.1 8.8 680 4.80 50 1.07 80
25 80 8.7 6.2 735 3.50
100 74 43 910 2.40 FLUID FLOW PRESSURE DROP
120 6.2 25 1070 1.70 GPM Prestglﬁ.DDrop Pr:s‘s)lllez%EmD
40 14.1 12.2 550 7.50 (Ft. of Hd.) (Ft of Hd )
60 12.9 10.7 620 6.10 15 35 7.4
45 80 17 9.0 785 4.40 30 6.9 119
100 10.2 7.2 880 3.30 5.0 11.6 24.1
120 9.1 58 950 2.80
40 185 16.1 675 8.00 RECOVERY RATE
60 17.2 14.8 700 7.20 A%‘;’::\',:‘;te (Tank Capacity)(8.33 Lbs/Gal }(TarkaT)(1 BTUAD F)
65 80 15.1 12.2 850 5.20 ate | = Average Heat Purp Capacity BTUH
100 13.0 9.9 905 4.20 -
120 12.1 8.7 985 3.60 =y
40 223 20.1 645 10.10 = Hous
60 21.1 18.6 710 8.70 _
85 80 18.0 15.3 790 6.70 Example | o oo G5 oo
100 16.1 131 875 5.40 source temperature fluid?
120 15.2 12.0 930 4.80 Approximate|  (50)(833) 60) (1)
40 26.3 23.9 675 11.40 Recovery | =~ 7o
60 252 22.6 740 10.00 S
105 80 23.4 20.5 835 8.20 = T7200BTH
100 213 18.2 890 7.00
120 204 172 920 6.50 = 14hs

NOTE: Performance based on 3.00 GPM flow on both source and tank sides.
Source fluid 15% methanol by volume.
At 105" entering source temperature - maximum source flow is 3.0 GPM
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PHONE: (954) 776-5471

FAX: 776-5529
http://www.fhp-mfg.com

As a result of continuing research and development, all ratings and

HARROW company

specifications are subject to change without notice Rev. 1/96
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1.3) Carrier - SORWS Series
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Product
Data

50RWS
Water-to-Water

Source Heat Pumps

3 to 10 Nominal Tons

P

AQUAZONF

Copyright 2002 Carrier Corporation

37

Features/Benefits

Carrier’s Aquazone™ Water-
to-Water source heat pumps
are a flexible solution for
tempering ventilation air.
Aquazone water-to-water
units can also be used in
hydronic applications as a
stand-alone boiler/chiller.

* Performance certified to ARI/ISO/
ASHRAE 13256-2

* Provides both chilled and hot water
for a variety of applications

» Dual refrigerant circuits for 2-stage
operation (50RWS120)

* High efficiency scroll compressors

* Thermostatic expansion vaive
{TXV) provides efficient and reliable
refrigerant flow

* Available mute package for quiet
operation

¢ Standard low temperature insulation
for extended range operation

* Stackable, space-saving cabinets
designed for applications with
space limitation

+ Flexible and reliable controls
accommodate all systems

Operating efficiency

Carrier’s Aquazone Water-to-Water
Source Heat Pumps (WSHP) are
designed for quality and high perfor-
mance over a lifetime of operation.
Aquazone units offer cooling EERs
(Energy Efficiency Ratio) to 14.3 and
heating COPs (Coefficient of Perfor-
mance) to 5.0. Efficiencies stated are in
accordance with standard conditions
under ISO (International Organization
for Standardization) Standard 13256-2
and provide among the highest ratings
in the industry, exceeding ASHRAE
(American Society of Heating, Refrig-
erant and Air Conditioning Engineers)
90.1 Energy Standards.

Form 50RWS-1PD




High quality construction and
testing

All units are manufactured to meet
extensive quality control protocol from
start to finish through an automated
control system, which provides contin-
uous monitoring of each unit and
performs quality control checks as
equipment progresses through the pro-
duction process. Standard construc-
tion features of the Carrier Aquazone™
units include:

Cabinet — Standard unit fabrication
consists of heavy gage galvanized sheet
metal cabinet construction that pro-
vides maximum strength. Cabinet inte-
rior surfaces are lined with 1/ in. thick,
11/, Ib. acoustic type insulation. All
exterior sheet metal surfaces are
powder-painted for maximum corro-
sion protection to ensure resilience for
long term vitality. Compact, stackable
cabinets are designed to minimize
installation space.

Compressor — Standard high effi-
ciency scroll compressor design for all
units. Compressor isolating springs are
specially selected for each compressor
size. The external isolating springs are
mounted on an isolated railing system
to minimize vibrations to the unit
structure.

Refrigeration/water circuit —
Units have a sealed refrigerant circuit
including scroll compressor(s). Refriger-
ant circuits are provided with a
standard thermostatic expansion valve
{TXV) for higher accuracy and perfor-
mance. Also standard are a reversing
valve (4-way valve), load and source
water-to-refrigerant coaxial (tube in
tube) coils.

ARI/ISO — Aquazone™ units have
ARI (Air Conditioning & Refrigeration
Institute)/1SO, NRTL (Nationally Rec-
ognized Testing Lab), or CSA (Cana-
dian Standards Association) labels and
are factory tested under normal operat-
ing conditions at nominal water flow
rates. Quality assurance is provided via
testing repoft cards shipped with each
unit to indicate specific unit perfor-
mance under cooling and heating
modes of operation. Water source heat
pumps are New York City MEA (Mate-
rials Equipment and Acceptance) 60-
00-E rated.

Quiet operation

Compressor springs are provided for
sound isolation and cabinets are fully
insulated to reduce noise transmission.
Design flexibility

Extended water temperature range
between 20 F and 110 F offers maxi-
mum design flexibility for all applica-
tions. Water flow rates as low as

1.5 gpm per ton assist with selection
from a various range of circulating
pumps. Factory-installed options are
offered to meet specific design
requirements.

Safe, reliable operation

Standard safety features for the refrig-
erant circuit include high-pressure
switch and low-pressure sensor to
detect loss of refrigerant. Equipment
safety features include water loop tem-
perature monitoring, voltage protec-
tion, water coil freeze protection. All
safety features are tested and run at the
factory to assure proper operation of
all components and safety switches.

All components are carefully
designed and selected for endurance,
durability, and carefree day-to-day
operation.

The unit is shipped to provide inter-
nal and external equipment protection.

Shipping supports are placed under
the compressor feet.

Table of contents

Features/Benefits . . . .............
Model Number Nomenclature .. .....
Options and Accessories . .. ........
ARI Capacity Ratings ... ..........
PhysicalData...................
Base Unit Dimensions. . .. .........
Selection Procedure . .............
PerformanceData . ..............

Application Data

38

Electrical Data .. ................
Typical Wiring Schematics. . ... ... ..
Typical Control Wiring . . ..........
Typical Piping and Wiring . . .. ... ...
Guide Specifications . . .. ..........

Ease of installation

The unit is packaged for simple low
cost handling, with minimal time
required for installation. All units are
pre-wired and factory charged with
refrigerant. Water connections (FPT),
high and low voltage knockouts along
with a stackable design reduce installa-
tion time and minimize floor space.

As an Energy Star Partner,
Carrier Corporation has deter-
mined that this product meets
the ENERGY STAR guidelines
for energy efficiency



Features/Benefits (cont)

Simple maintenance and
serviceability

Access for maintenance or service is
provided from three sides of the unit
for better flexibility in confined spaces.
Large access panels on each side of the
unit and control box maximize
exposure for all components. Ea
removal of the control box from fKe
unit provides access to all refrigeration
components. The refrigeration circuit
is easily tested and serviced through the
use of high and low pressure ports inte-
gral to the refrigeration circuit.

Maximum control flexibility

Aquazone™ water source heat pumps
provide reliable control operation using
a standard microprocessor board with
flexible alternatives for many direct dig-
ital control (DDC) applications includ-
ing the Carrier Comgrt Network
(CCN) and open protocol systems.

Carrier’'s Aquazone standard unit
solid-state control system, the Com-
plete C, provides control of the unit
compressor, reversing valve, fan, safety
features, and troubleshooting fault indi-
cation features. The Complete C is one
of the most user friendly, low cost, and
advanced control boards found in the
WSHP industry. Many features are
field selectable to provide the ultimate
in field installation flexibility. The over-
all features of this standard control sys-
tem include:

75 VA transformer — Assists in
accommodating accessory loads.

Anti-short cycle timer — Provides a
minimum off time to prevent the unit
from short cycling. The 5-minute timer
energizes when the compressor is
deenergized, resulting in a 5-minute
delay before the unit can be restarted.

Random start relay — Ensures a
random delay in energizing each differ-
ent WSHP unit. This option minimizes
eak electrical demand during start-up
rom different operating modes or after
building power outages.

High and low pressure refrigerant
protection — Safeguards against

unreliable unit operation and prevents
refrigerant from leaking.

High and low voltage protection
— Safety protection in the case of
excessive or low voltage conditions.

Automatic intelligent reset — Unit
shall automatically restart 5 minutes
after shutdown if the fault has cleared.
Should a fault occur 3 times sequen-
tially, then lockout will occur.

Accessory output — 24 V output is
provided to cycle a motorized water
valve, damper actuator, etc. with com-
pressor for applications such variable
speed and primary secondary pumping
arrangements.
Performance Monitor (PM) —
Unique feature monitors water temper-
atures to warn when the heat pump is
operating inefficiently or beyond typi-
cal operating range. Field selectable
switch initiates a warning code on the
unit display.
Water coil freeze protection
gelectable for water or anti-
eeze) — Field selectable switch for
water and water/glycol solution sys-
tems initiates a fault when tempera-
tures exceed the selected limit for 30
continuous seconds.

Alarm relay setting — Selectable
24 V or pilot duty dry contact for pro-
viding activation of a remote alarm.

Service test mode with diagnostic
LED (light-emitting diode) — The
Test mode allows service personnel to
check the operation of the WSHP and
control system efficiently. Upon enter-
ing Test mode, time delays are sped up
and the Status LED will flash a code to
indicate the last fault experienced for
easy diagnosis. Based on the fault code
flashed by the status LED, system diag-
nostics are assisted through the use o
Carrier provided troubleshooting tables
for easy reference to typical problems.
LED visual output — An LED panel
indicates high pressure, low pressure,
low voltage, high voltage, air/water
freeze protection, condensate over-
flow, and control status.
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Carrier PremierLink™ control-
ler adds reliability, efficiency,
and simplification

The PremierL.ink direct digital control-
ler can be ordered as a factory-installed
option. Designed and manufactured
exclusively by Carrier, the controller
can be used to actively monitor and
control all modes of operation as well
as monitor the following diagnostics
and features: unit number, zone tem-
perature, zone set point, zone humidity
set point, discharge air temperatures,
fan status, stages of heating, stages of
cooling, outdoor-air temperature,
leaving-air temperature, leaving water
temperature, alarm status, and alarm
lockout condition.

This controller has a 38.4K baud
communications capability and is com-
patible with ComfortLink™ Controls,
CCN and ComfortVIEW™ Software.
The Scrolling Marquee and Navigator
are optional tools that can be used for

rogramming and monitoring the unit

or optimal performance. The addition
of the Carrier CO, sensor in the condi-
tioned space provides ASHRAE 62-99
compliance and Demand Control Ven-
tilation (DCV). A DCV control strategy
is especially beneficial for a water
source heat pump system to minimize
the energy utilized to condition ventila-
tion air. In combination with energy
efficient Aquazone units, DCV may be
the most energy efficient approach
ever developed for a water source heat
pump system.

The PremierLink peer-to-peer,
Internet ready communicating control
is designed specifically for Constant
Volume and Variable Volume and
Temperature applications. This com-
prehensive controls system allows
water source heat pumps to be linked
together to create a fully functional
HVAC (heating, ventilation, and air
conditioning) automation system.



Model number nomenclature

50RWS - Aquazone™ Commercial

Water-to-Water Source Heat Pump

50RWS 060

]

Size — Nominal Tons
036 - 3

060 - 5

120 - 10

Load Heat Exchanger
C - Copper

N — Cupro-Nickel

V -~ Double Wall Vented

W

Control
C — Complete C
D - Deluxe D"

T

Source Heat Exchanger
C — Copper
N — Cupro-Nickel

—]

1=

]
l-l

-i|i ®

Water Connections

F — Front (sizes 036-120)

H — Front with Hot Water Generator
(sizes 036-060 only)*

B - Rear (size 120)

L — Left (size 120)

R — Right (size 120)

Operating Range (20 to 110 F) and

Sound Options

1 — Extended Range (20 to 110 F)

2 — Extended Range (20 to 110 F) with
Mute Package®

Packaging
1 - Single Pack Domestic

Revision Code
0 — Current Version

Volts-Ph-Hz

1 - 575-3-60

3 - 208/230-1-60
4 - 265-1-60

5 - 208/230-3-60
6 - 460-3-60

“Factory-installed option.
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Options and accessories

Factory-installed options

Sound attenuation package (mute package) is avail-
able for applications that require especially low noise
levels. With this option, a double application of sound
attenuating material is applied. Access panels are double
dampened with 1/o-in. thick density fiberglass insulation.
The mute package in combination with standard unit noise
reduction features provides high levels of noise reduction.

Water connection can be on left, right, or back of unit
(50RWS120).

Heat exchanger options are available for both the load
and source coaxial heat exchangers. The source heat
exchanger is available in cupronickel and the load heat
exchanger is available in either cupronickel or double
walled vented.

Deluxe D control system provides the same functions
as the standard Complete C while incorporating additional
functions to include:

jlittes — Accommodates emer-
gency shutdown mode and night setback with override
(NSB) potential. Night setback from low temperature ther-
mostat with 2-hour override is initiated by a momentary
signal from the thermostat.

Compressor relay staging — Used with dual stage units
(units with 2 compressors and 2 D controls) or in master/
slave applications.

Boilerless electric heat contro] system — Allows automatic
changeover to electric heat at low loop water temperature.

Intelligent reversing valve operation — Minimizes reversing
valve operation for extended life and quiet operation.

Thermostat type select (Y, O or Y, W) — Provides ability to
(%ORLA{/ ) and select heat pump or heat/cool thermostats

i — Provides selection
for heat pump O/B thermostats.

i — Provides operation of fan control for
dehumidification operation.

Multi its on — Provides
for communication for up to three heat pumps on one
thermostat.

rature — Provides selection of
boilerless changeover temperature set point.

— Allow configuration for multiple appli-
cations including fan and compressor cycling, digital night
setback (NSB), mechanical night setback, water valve oper-
ation, and outside air damper operation.

PremierLink™ controller is compatible with the Carrier
Comfort Network (CCN) and other building automation
systems (BAS). This control is designed to allow users the
access and ability to change factory-defined settings, thus
expanding the function of the standard unit.

Field-installed accessories

Carrier’s line of Aquazone™ thermostats are both
attractive and multi-functional, accommodating stand-
alone water source heat pump installations.

- — Offers 2-stage heat,
2-stage cool, auto changeover, 7-day programmable with
copy command, 4 settings per day, fully electronic, 24 vac,
backlit LCD, keypad lockout, no batteries required,
5-minute compressor protection, NEVERLOST™ mem-
oryé 3 security levels, temperature display in degrees F
or C.
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- ight-acti — Offers
same features as the 7-day programmable thermostat add-
ing occupied comfort settings with lights on and unoccu-
pied energy savings with lights off.

- - — Offers
same features as the 7-day programmable thermostat and
includes locking coverplate with tamper proof screws, flush
to wall mount, holiday/vacation programming, set point
limiting, dual point with adjustable deadband, O or B termi-
nal, and optional wall or duct mounted remote sensor.

Enogtammabla_&iiaﬁ_the:maslal — Offers 2-stage heat,
2-stage cool, auto changeover, 5-minute built-in compres-

sor protection, locking cover included, temperature display
in degrees F or C, keypad lockout, backlit display, 5-1-1
programming, O or B terminal, dual set point with adjust-
able deadband, configurable display, self-prompting pro-
gram, 4 settings per day.

= — Offers 2 heat stages,
2 cool stages, auto changeover, 5-minute built in compres-
sor protection, locking cover included, temperature display
in degrees F or C, keypad lockout, large display, back-lit
display, O or B terminal, dual set point with adjustable
deadband, backplate with terminals.

Loop controller with six stages (2 stages for heating and

4 stages for heat rejection) includes:

¢ Loop temperature alarms

e Two pump single loop flow monitoring with the ability
to manually select the lead pump

¢ One common alarm signal with indicating light and one

audible alarm

Loop water temperature sensor test circuit

Functional test simulation from operator keypad

Real timeclock, industrial noise ratings

Loop water temperature control switch

Loop controller with six stages (2 stages for heating and

4 stages for cooling)

Remote sensors are available for Aquazone flush mount
thermostats. Available sensors are for wall (wired and wire-
less) or duct mounted applications.

PremierLink accessories are available for providing a
fully integrated WSHP DDC system. Accessories include
supply air temperature sensors (with override and/or set
point adjustment), communicating room sensors, CO;
sensors (%or use in demand control ventilation), and link-
age thermostats {to control multiple units from one
thermostat).

Fire-rated hose is 2 ft long and has a fixed MPT on one
end and a swivel with an adapter on the other end. Hose
kits are provided with both a supply and return hose and
can be either stainless steel or galvanized. Five sizes are
available (1/5, 3/4, 1, 11/4, 11/5in.).

Ball valves (brass body) used for shut off and balancing
water flow. Available with memory, memory stop, and
pressure temperature ports. UL-listed brass body, ball and
stem type with Teflon seats and seals. Five sizes are avail-
able (Y/g, 3/4, 1, 11/4, 11/, in.).

Y strainers (bronze body) are “Y” type strainers with a
brass cap. Maximum operating pressure rating of 450 psi.
Strainer screen made of stainless steel. Available with
blow down valves. Four sizes are available (3/4, 1, 11/4,
11/ 2 in.).



Options and accessories (cont)

Solenoid valves (brass body) offer 3.5 watt cail,
24 volt, 50/60 Hz, 740 amps inrush, .312 amps holding.
Slow operation for quiet system application. Four sizes are
available (3/4, 1, 11/4, 11/ in.).

Hose kit assemblies provide all the necessary compo-
nents to hook up a water-side system. Supply hose includes

a ported ball valve with pressure temperature (P/T} plug
ports, flexible stainless steel hose with swivel and nipple.
Return hose includes a ball valve, preset automatic balanc-
ing valve (gpm) with two P/T ports, flexible stainless steel
hose with a swivel and nipple, balancing valve, and low-
pressure drop water control valve.

7-DAY PROGRAMMABLE/LIGHT-ACTIVATED
PROGRAMMABLE

CARRIER AQUAZONE™ THERMOSTATS

©

@
o

7-DAY PROGRAMMABLE FLUSH MOUNT

=

3
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OO0 VA

5-DAY PROGRAMMABLE/NON-PROGRAMMABLE
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DIRECT DIGITAL CONTROL (DDC) OPTIONS

PREMIERLINK™ COMMUNICATING CONTROL
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ARI capacity ratings

50RWS WATER LOOP APPLICATIONS

UNIT EwWT
50RWS GPM Cooling Heating
TC EER Btuh/W TC COP
036 9.0 29,000 14.3 43,000 5.0
060 15.0 44,400 12.0 63,300 4.2
120 30.0 88,600 11.6 126,900 4.1
LEGEND
COP ~— Coefficient of Performance GPM — Gallons per minute
EER — Energy Efficiency Ratio TC ~ Total Capacity
EWT — Entering Water Temperature (F)
NOTES:

1 Cooling EWT based on load coil temperature of 53.6 F and source coil temperature of 86 F.
2 Heating EWT based on load coil temperature of 104 F and source coil temperature of 68 F.
3 Certified in accordance with the ARI/ISO/ASHRAE Standard 13256-2 certification program

4 All ratings based upon 208 v op:

eration.

50RWS GROUND WATER APPLICATIONS

N EWT
sgnw's GPM Cooling Heating
TC EER Btuh/W TC cOoP
036 9.0 31,200 20.6 33,400 4.0
060 15.0 49,200 17.5 53,000 3.5
120 30.0 98,100 16.9 106,200 3.5
LEGEND
COP — Coefficient of Performance GPM — Gallons per minute
EER — Energy Efficiency Ratio TC — Total Capacity
EWT -~ Entering Water Temperature (F)
NOTES:

1 Cooling EWT based on load coil temperature of 53 6 F and source coil temperature of 59 F.
2 Heating EWT based on load coil temperature of 104 F and source coil temperature of 50 F.
3 Certified in accordance with the ARVISO/ASHRAE Standard 13256-2 certification program.
4 All ratings based upon 208 v operation.

50RWS GROUND LOOP APPLICATIONS

UNIT EWT
S0RWS GPM Cooling Heating
TC EER Btuh/W TC COoP
036 9.0 29,800 16.2 27,200 3.3
060 15.0 46,100 13.6 40,900 2.9
120 30.0 91,800 13.2 82,000 2.8
LEGEND
COP — Coefficient of Performance GPM — Gallons per minute
EER — Energy Efficiency Ratio TC  — Total Capacity
EWT — Entering Water Temperature (F)
NOTES:

1 Cooling EWT based on load coil temperature of 53.6 F and source coil temperature of 77 F.
2 Heating EWT based on load coil temperature of 104 F and source coil temperature of 32 F.
3 Certified in accordance with the ARIASO/ASHRAE Standard 13256-2 certification program.
4 All ratings based upon 208 v operation.

Physical data

50RWS036,060,120 UNITS

UNIT S0RWS 03 | 060 120
COMPRESSOR (Qty) Scroll (1) Scroll (2)
FACTORY CHARGE (R-22) (Each Circuit) {0z) 48 64 64
WATER CONNECTIONS

Load FPT (in.) 3, 1 11,
Source FPT (in.) 3, 1 11/,
HWG FPT (in.) A A —
WEIGHT
Operating (Ibs) 236 343 725
Shipping (Ibs) 255 362 765
LEGEND
FPT — Female pipe thread

HWG — Hot Water Generator (036,060 Only)
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Base unit dimensions

Unit Fauit

50RWS036,060 UNITS

Compressor
Run LED

LEGEND

Ve - /f @® — Source Water Connection — In
_/TG ® — Source Water Connection — Out
[ E ® — Load Water Connection — In
\/T @© — Load Water Connection — Out
1 ® — HWG Connection — In
c ] @/, J — HWG Connection — Out
@ ©/ EXT — External Pump
D| H HWG — Hot Water Generator Coil
/TM @\_ /{ LED — Light-Emitting Diode
p O-T L ®\ E L' NOQTE: Dimensions are in inches.
LA
/’D
/(\\ K s
11 | l16
WATER CONNECTIONS (in.)
UNIT OVERALL CABINET (in.) Source Coil Load Coil HWG ELECTRIC KNOCKOUTS (in.)
SOF':WS n = = In Out In Out In Out = - =
Depth Width | Height D E F G H J Low Voltage Ext Pump [ Power Supply

036 25.6 22.4 29.5 2.4 5.4 22.7 26.1 13.9 16.9 5.6 9.6 12.1
060 30.6 25.4 33.0 2.4 5.4 26.8 30.9 15.6 18.9 8.1 11.6 14.1
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Base unit dimensions (cont)

50RWS120 UNIT

3.91"

Right Water Connections

o o _'g
!
U
!

3.91"-"I

Left Water Connections

AN

— U\‘r-"
N

NN\ e

—rl
=. Y :
R "“‘ == » P [
N _ ~
5 . ' 13/8 X | 374+
~® | 0 0 [T T3 H
I ° ocxout | |
| 0 K t
| j oo
H | 0 T\O 278" _)
P P gk KNOCKOUT
. G
~) s F
\-tt,,\_ "\.I T , L
1'“‘"\] LT 1.81 . \[\
| e
L 1.81" 1.56
Rear Water Connections Front Water Connections
LEGEND
TYP — Typical
WATER CONNECTIONS (in.) ELECTRICAL
Vv X -
unr | ERALL CABINET (in) Source Coil Load Coil KNOCKOUTS (in.)
50RWS A B C D E F G H 1 J K L M
. Rear Rear Front | Front Rear Rear Front | Front Low Power
Width Depth | Height In Out In Out In Out In Out Voltage Supply
120 26.0 41.1 40.1 6.9 13.7 6.9 11.7 26.0 32.8 28.1 32.8 23.6 37.1
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Selection procedure (with 50RWS060 example)

I Determine the unit application designation
for the source and load heat exchangers.

Source Coil ............... boiler/tower loop
LoadCoil.................. air-handling unit

NOTE: The source could be an earth loop, well
water, process water, condenser water, etc.

NOTE: The load could be a water coil in an air-
handling unit(s), fan coil(s), hydronic baseboard,
in-slab piping, swimming pool, etc.

I Determine the actual cooling and heat-
ing load requirements required for the
application.

The load requirements will be the necessary heating
and/or cooling required by the load of the 50RWS

unit.
Total Load Heating . . . .. ......... 56,000 Btuh
Total Load Cooling . ............. 47,000 Btuh

NOTE: In this example, the load requirements rep-
resent the air-handling unit cooling and heating
loads.

IIl Determine the following design parameters.

The design conditions for the source and load coax-
ial heat exchangers need to be identified to closely
match the load heat exchanger requirements.

Enter the 50RWS060 heating table with the
following parameters:

Source Coil:

Entering Water Temperature . ............ 60F
WaterFlow. . ................... 11.3 GPM
Water Pressure Drop. .............. 8.7 ft wg
Load Coil:

Entering Water Temperature .. .......... 100 F
WaterFlow. . .................... 7.5 GPM
Water Pressure Drop. . ............. 2.1ftwg

Enter the 50RWS060 cooling table with the
following parameters:

Source Coil:

Entering Water Temperature . ........... 110F
WaterFlow. . ................... 11.3 GPM
Water Pressure Drop............... 6.4 ft wg
Load Coil:

Entering Water Temperature . ............ 70 F
Water Flow. . .................... 7.5 GPM
Water Pressure Drop. .. ............ 3.3 ftwg
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NOTE: The source entering water temperature can
be 20 F to 110 F. The load entering water tempera-
ture can be 50 F to 120 F. Also, water flow can be
as low as 1.5 gpm per ton for constant temperature
liquid (e.g., well water) or as high as 3.0 gpm per
ton for variable liquid temperature.

IV Evaluate a unit based on total cooling and

heating conditions. Unit selected should be
closest to the actual loads.

At the conditions identified, the unit heating and
cooling performance is read on the heating and
cooling performance tables for a 50RWS060 unit.

Total Capacity — Heating . .. ...... 55,800 Btuh
Total Capacity — Cooling . ........ 46,000 Btuh

NOTE: Interpolation is permissible if the design cri-
teria are not identified in the tables.

V Evaluate the leaving water temperature.

The leaving water temperature should be appropri-
ate for the application (e.g., chilled water or hot
water for tempering ventilation air). If the leaving
load water temperature is above freezing then freeze
protection (e.g., glycol/water solution) is not
required.

Leaving Water Temp (Cooling) . . . ... .... 57.7F
Leaving Water Temp (Heating). . ... .... 1149F
NOTES:

1. Selecting multiple units to accomplish a heating

and/or cooling load by piping the load heat
exchanger sides in parallel flow:

If design heating and/or cooling loads for the load heat
exchanger cannot be accomplished with a single
50RWS unit, then the same selection procedure can be
utilized to add multiple units. The capacities of two units
can be added together when piped in parallel. Refer to
the application section for details on parallel operation.

. Selecting multiple units to accomplish a lower

cooling leaving water temperature than can be
accomplished by one 50RWS unit:

If design leaving water temperature from the load heat
exchanger for cooling cannot be accomplished with a
single 50RWS unit, then the same selection procedure
can be utilized to add multiple units. The leaving water
temperature can be further lowered for multiple units
when piped in series. Refer to the application section
for details on series operation.
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Performance data

(]
COOLING CAPACITIES
50RWS036
SOURCE COIL LOAD COIL
Water Flow 5.0 (Gpm Water Flow 7.0 (Gpm Water Flow 9.0 (Gpm

EWT Pressure EWT Pressure Pressure Pressure

(F) [GPM Drop It) M;?h Pwver Jar:Rh LWT| ““prop ;c Power 'rBth LWT| prop M;ch Pt'a(uvlver N'Irar{nh LV'!T Drop

t

PSi[FiWg (MBtuh)| (kW) |(MBtuh)| (F) = Ft Wg (MBtuh)| (kW) |(MBtuh)| (F) rmre o) (MBtuh) | (kW) | ( uh}| (F) 155 FtWo
50 | 289 | 134 | 334 |385/23] 53 | 305 [ 135 | 351 [413]|37| 85| 314 | 1.35 | 360 |43.0|53] 123
60 | 333 | 1.36 | 379 [467]|2.0| 45 | 350 | 1.36 | 39.7 [50.0|34| 78 | 360 | 1.37 | 407 |520|51| 117
50 (26| 61| 70 | 374 | 138 | 421 |[55.0(1.6] 37 | 392 | 138 | 439 (58.8|29| 67 | 402 | 139 | 450 |61.1|/46( 106
80 | 413 | 139 | 460 [635|15| 35 | 430 | 140 | 478 [67.7|28| 64 | 441 | 141 | 489 |702|4.3]| 100
90 | 447 | 141 | 496 [72.1|13]| 3.0 | 465 | 142 | 51.3 [76.7]|25| 58 | 474 [ 143 | 523 |795(39| 89
50 | 292 | 128 | 336 |383|23]| 53 | 308 | 128 | 352 [412|37] 85 | 318 | 129 | 36.2 |429|53| 12.3
60 | 337 | 129 | 381 |465(20| 45 | 355 | 1.30 | 39.9 [499(|34| 78 | 365 | 1.30 | 409 |51.9|51| 117
50 | 7.0 (41| 95| 70 | 379 | 1.31 | 424 |548[16]| 37 | 397 | 132 | 442 ([587]|29| 67 | 407 | 1.32 | 452 |60.9|46]| 10.6
80 | 418 | 1.33 | 463 |633(15| 35 | 436 | 1.34 | 48.1 |67.6/28| 64 | 446 | 134 | 492 |70.1|4.3| 100
90 | 453 | 1.35 | 499 [719(13]| 3.0 | 471 | 136 | 51.7 |76.6/25]| 58 | 480 | 1.36 | 527 |79.3/39| 89
50 | 295 | 124 | 337 [382]23] 53 | 312 | 1.24 | 354 [41.1]37] 85 | 321 | 125 364 |429(53] 123
60 | 341 | 125 383 [464(|20| 45 | 358 | 126 | 40.1 |498(|34| 78 | 368 | 1.26 | 41.1 [51.8(51]| 117
90 (60| 138 | 70 | 383 | 127 | 426 [54.7|16]| 37 | 401 1.28 | 445 |585|29( 67 [ 411 128 | 455 |60.9|4.6( 106
80 | 422 | 129 | 466 |631(15| 35 | 440 | 129 | 484 [674|28| 64 | 450 | 1.30 | 495 |700|4.3| 100
90 | 458 | 1.30 | 502 |71.7[1.3]| 30 [ 475 | 1.31 | 520 [76.4]|25| 58 | 485 [ 1.32 | 53.0 |79.2(3.9| 89
50 | 274 [ 170 | 332 [39.0|23]| 53 | 29.0 | 1.70 | 348 [41.7|37] 85| 2909 | 171 | 357 |434|53| 123
60 | 320 [ 172 | 378 [472|20| 45 | 336 | 1.72 | 395 [504(34| 78 | 346 | 173 | 405 (523(51| 117
5023 54| 70| 362 | 174 | 421 |555|16| 3.7 | 379 | 1.75 | 439 (59.2|29| 67 | 389 | 175 | 449 |614/46| 106
80 | 400 | 176 | 460 [640|15| 35 | 418 | 177 | 478 |68.1|28| 64 | 428 | 178 | 488 |705/4.3| 100
90 | 435 | 179 | 496 [726]1.3]| 30 | 452 [ 181 | 51.4 |771]|25| 58 | 462 | 182 | 523 [79.7/39| 89
50 | 27.8 | 162 | 333 [389]23| 53 | 203 [ 1.62 | 349 [416]|37| 85 | 303 | 163 [ 358 [433|53( 123
60 | 324 | 163 | 379 [47.1|20| 45 | 341 | 1.64 | 39.7 |50.3|34| 78 | 350 | 165 [ 407 |522|51[ 117
70 |1 70 |36| 84| 70 | 366 | 1.65 | 423 |554(16| 3.7 | 384 | 1.66 | 440 |59.0|29| 6.7 | 394 | 1.67 | 451 |612|46) 106
80 | 405 | 168 | 462 [638|15| 35 | 423 | 1.69 | 481 |67.9|28| 6.4 | 433 | 170 | 491 |704/4.3| 100
90 | 441 | 170 | 499 [724|13]| 30 | 458 [ 1.72 | 516 |76.9|25| 58 | 467 | 1.73 | 526 |796/39| 89
50 | 280 | 157 [ 334 ([388]|23| 53 | 2906 [ 157 | 350 [415|37| 85 | 306 | 158 [ 360 [43.2]53] 123
60 | 327 | 158 | 381 [469|20| 45 | 344 | 159 | 39.8 |502|34| 78 | 354 | 160 408 |521(51| 117
90 (54| 126 | 70 | 370 | 160 | 425 [552|16| 3.7 | 388 | 1.61 | 443 [58.9|29| 67 | 398 | 1.62 | 453 [61.2|46| 106
80 | 409 | 163 | 465 [636|15| 35 | 427 | 164 | 483 |67.8|28( 6.4 | 437 | 1.65 493 |70.3]4.3] 100
90 | 445 | 165 | 502 [722]1.3| 30 | 462 | 167 | 519 |768|25( 58 [ 472 | 168 [ 529 |795/39| 89
50 | 260 | 216 | 334 [396]|23] 53 | 274 | 217 | 348 [|422]|37| 85 | 283 | 218 | 357 {43.7(53| 123
60 | 304 | 219 | 37.8 |479]|20| 45 | 319 | 2.19| 394 |509(|34| 78 | 328 | 220 | 403 |527(51[ 117
50 |18) 41 )70 | 344 | 221 | 420 |56.2|16| 3.7 | 361 | 221 | 436 |59.7(29] 67 | 370 | 222 | 446 [61.8|46| 106
80 | 383 | 222 | 458 |647|15| 35 | 399 | 223 | 475 |es6|28| 64 | 409 | 223 | 485 |70.9(43| 100
90 | 41.8 | 224 | 494 |733]|13| 30 | 434 | 224 ] 511 |776|25] 58 | 444 | 225 | 520 |80.1,39| 89
50 | 264 | 206 | 334 ([395|23]| 53 | 278 | 2.07 | 34.8 [421|37| 85 | 286 | 207 [ 357 [436]53] 123
60 | 307 | 208 | 379 [47.7|20| 45 | 323 | 209 | 39.4 |50.8|34| 78 | 332 [ 209 | 404 |526(5.1| 117
9 |70 (31 71| 70 | 349 | 2.10 | 420 ([56.0(|1.6| 37 | 365 | 211 | 43.7 |59.6[/29( 67 | 375 [ 241 | 447 [61.7|46/| 106
80 | 387 | 212 | 459 [645|15| 35 | 404 | 212 | 47.7 |e85|28| 64 | 414 [ 213 | 486 |70.8(43| 10.0
90 | 423 | 2.13 | 496 [73.1]1.3| 30 | 440 | 214 | 513 |774|25] 58 [ 449 [ 214 | 522 |80.0{39| 89
50 | 26.6 | 200 | 334 [394]23| 53 | 281 | 200 | 349 {420[37| 85| 289 | 201 | 358 |436(53| 123
80 | 31.1 | 2021 379 |476|20| 45 | 326 | 203 | 395 [507]|34| 78 | 336 | 203 [ 405 |525|51( 117
9.0 [49(113 ]| 70 | 352 | 2.04 | 422 |559|16| 37 | 369 | 204 | 439 [595(29| 67 | 378 | 205 | 448 [616]/46( 106
80 | 391 | 205 | 461 [64.4|15| 35 | 408 | 2.06 | 47.8 |68.3|28| 64 | 418 | 2.06 | 488 |707/43| 100
90 | 427 | 2.06 | 498 [729]1.3| 30 | 444 | 207 | 515 |77.3[25| 58 | 454 | 207 | 524 (79.9/39| 89
50 | 237 | 279 | 332 [405(|23| 53 [ 249 | 280 | 345 [429]37]| 85 | 257 | 2.81 [ 353 [44.3]53]| 123
60 | 280 | 282 | 376 |488|20| 45 | 294 | 2.83 | 39.0 [516]|34| 78 | 302 | 2.84 [ 399 [533(51| 117
5014 32| 70| 321 | 285 | 41.8 |57.2|16| 3.7 | 337 | 2.85 | 434 |604[29| 67 | 346 | 286 | 443 |623|46] 106
80 | 361 | 286 | 458 |656|15( 35 | 377 | 287 | 475 |692|28| 64 | 387 | 287 | 485 (71.4/43] 100
90 | 399 | 287 | 497 [74.1]|1.3| 30 | 416 | 288 | 515 |78.1]|25| 58 | 427 | 288 | 525 [805/39| 89
50 | 240 | 266 | 330 [404]23| 53 [ 252 | 267 | 34.3 |428]37| 85 | 260 | 267 | 351 [442|53] 123
60 | 28.3 | 269 | 375 |487|20| 45 | 298 | 270 | 389 (51534 78 | 306 | 270 | 398 [532|51]| 117
10|70 (26| 59| 70 | 325 | 271 | 41.7 (57016 37 | 341 | 272 | 433 |603|29| 67 | 350 | 272 | 443 |622|4.6| 106
80 | 365 | 273 | 458 |654|15| 35 | 382 | 273 | 475 [69.1|28| 64 | 392 | 273 | 485 (71.3/43| 100
90 | 404 | 274 | 497 |739|1.3| 30 | 421 | 274 | 515 [78.0]|25]| 5.8 | 432 | 274 | 525 [804/39| 8.9
50 | 242 | 258 | 330 [403[23] 53 [ 255 | 259 | 34.3 [427]37| 85 | 263 | 259 [ 351 1442|53] 123
60 | 286 | 260 | 375 |486(|20( 45 [ 30.1 | 261 | 39.0 [51.4|34| 78 | 309 | 262 | 398 |[531]51| 117
90 (42| 97| 70| 328 | 283 | 418 |569(|16| 37 | 344 | 263 | 434 |602]|29| 67 [ 354 | 264 | 444 |62.1/46( 106
80 | 369 | 264 | 459 |652|15| 35 | 386 | 285 | 476 [690|28| 6.4 | 396 | 265 | 48.7 |712[43]| 100
90 | 408 [ 265| 498 [737]13]| 3.0 | 426 | 266 | 516 |77.8(25| 58 | 436 | 266 | 527 [80.3/39( 89

LEGEND NOTES:

— : 1. Interpolation is permissible, extrapolation is not.
(E;m — E’;‘.}Z:,"SQQ’;’? ﬁ{n{ﬁ? perature (F) 2. Gl_:";;erlormance data is based upon the lower voltage of dual voltage rated
h"guh _ Ié?a:,’ '{},QTVQ,’SL"SQZ?‘”“’”"’ U 3. Allperformance data is based upon a load coaxial heat exchanger of single-
PSI — Pounds per Square Inch walled copper construction For vented double-walled performance consult
TC — Total Capacity (MBtuh) Carrier representative
THR — Total Heat of Rejection (MBtuh)
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COOLING CAPACITIES (cont)
50RWS060
SOURCE COIL LOAD COIL
Water Flow 7.5 (Gpm Water Flow 11.3 (Gpm) Water Flow 15.0 (Gpm)
EWT Pressure EWT Pressure Pressure Pressure
(F) |GPM Drop P M;c Pawer an LWT| " brop ;ch Power| THR [LWT| ‘prop M;::h Ptlw(wer J;:nh Lvlc:rr Drop
i
PSI[FtWg (MBtuh)| (kW) |(MBtuh)| (F) PSI[Ft Wa (MBtuh) [ (kW) |(MBtuh)| (F) PS) Fth( uh)| (kW) | (MBtuh)| (F) oo FtWo
50 | 463 | 243 | 545 [37.7(1.8| 42 | 486 | 245 | 569 [41.4|34] 80 | 497 | 245 [ 581 [434]56| 129
60 | 514 | 247 | 598 |463|16| 37 | 53.7 | 248 | 621 |505|31| 7.1 | 548 | 249 [ 633 [527(5.0| 116
75|22 52| 70 | 560 | 250 | 645 |551|14| 33 | 582 | 252 | 66.8 |59.7(28| 65 | 593 | 252 [ 67.9 |62.1|46| 106
80 | 601 | 253 | 68.7 |640[13| 30 | 622 | 254 | 70.8 |69.0/26| 59 | 63.1 | 255 | 71.8 |71.6(42| 97
9 | 636 | 255 | 72.3 |73.0[1.1]| 26 | 655 | 256 | 742 |784]|22| 52 | 664 | 256 | 751 |81.2|38| 88
50 | 467 | 232 | 546 |375(18| 42 | 49.0 | 234 | 570 [413|34]| 80 | 502 | 235 | 582 [433{56] 129
60 | 519 | 2.36 | 59.9 |462|16| 37 | 542 | 2.38 [ 623 |504(31]| 7.1 | 554 | 238 | 635 [526|50( 116
50 |11.3]|4.0| 92| 70 | 565 | 239 | 64.7 [549|1.4]| 33 | 588 | 241 | 67.0 [596(28| 65 | 599 | 241 | 681 [620(46| 106
80 | 607 | 242 | 689 |638[1.3| 3.0 | 628 | 243 | 71.1 |689|26| 59 | 638 | 244 | 721 |715|42| 97
90 | 643 | 244 | 726 |729|1.1| 26 | 662 | 245 | 745 |783]|22| 52 | 67.0 | 245 | 754 |81.1/38| 88
50 | 474 | 227 | 552 [374|1.8| 42 | 498 | 220 [ 576 |41.2(34] 80 | 510 | 229 | 588 [432(56] 129
60 | 526 | 231 | 605 |460(1.6] 37 | 550 | 232 | 629 [503|3.1( 7.1 562 | 233 | 841 |525(5.0]| 116
15.0|6.1( 141 ] 70 | 574 | 234 | 654 |[547(14| 33 | 597 | 235 | 67.7 |594(28| 65 | 60.8 | 2.36 | 688 |61.9|/46| 106
80 | 616 | 236 | 696 |636|1.3| 3.0 | 637 | 237 718 [687|26| 59 | 647 | 238 | 729 (714(42| 97
90 | 653 | 238 | 734 |726/11]| 26 | 672 | 239 | 753 |781]22| 52 | 681 | 239 [ 762 |809(38| 8.8
50 | 431 | 304 | 535 |385(18| 42 | 454 | 3.06 | 558 l420|34| 80| 465 [ 307 | 570 |438|56| 129
60 | 485 | 309 | 59.0 [471(16]| 37 | 508 | 311 | 614 |51.0{31]| 7.1 | 520 | 312 [ 626 |531|50[ 116
75 (19| 45| 70 | 534 | 314 | 641 |558|14| 33 | 558 | 3.16 | 665 |60.1|28| 65 [ 569 | 317 | 677 |624|46]| 106
80 | 579 | 318 | 688 |645(1.3| 30 | 602 | 320 | 71.1 |69.3[26| 59 | 613 | 321 | 723 |718{42| 97
9 | 620 | 322 | 73.0 |735[1.1] 26 | 642 [ 324 | 752 |786[22[ 52 | €52 | 325 | 763 |81.3/38| 88
50 | 436 | 291 | 535 (384[18] 42 | 458 | 293 | 558 |419]34| 80 | 470 | 294 | 570 |437|56] 129
60 | 490 | 296 | 59.1 |469(16]| 37 | 513 | 298 | 615 |509|31| 71 | 525 | 299 | 627 [530(50( 116
70 (11.3|36| 82| 70 | 540 | 300 | 642 |556(|14| 33 | 56.3 | 3.02 [ €66 [60.0|28| 65 | 575 [ 3.03 | 678 |623(46| 106
80 | 585 | 304 | €689 |644(13]| 30 | 608 | 3.06 | 71.3 |69.2|26]| 59 | 620 | 3.07 | 724 [71.7(42| 97
g0 | 626 | 3.08 | 731 |[733[11]| 26 | 648 | 3.10 | 754 |785|22] 52 | 659 | 311 | 765 [81.2/38| B8
50 | 442 | 284 | 539 [382|18] 42 | 465 | 2.86 | 56.3 |41.8|34| 80 | 477 [ 287 | 575 |436[56( 129
60 | 497 | 289 | 596 [467|16| 37 | 521 | 291 [ 620 |508|31| 7.1 | 533 [ 292 | 633 |529(5.0| 116
15.0(55| 127 | 70 | 548 | 293 | 648 [554|14]| 33 | 572 | 295 | 67.2 |59.9|2.8| 65 | 584 [ 296 | 685 (622|4.6( 10.6
80 | 594 | 297 | 695 |642(13]| 30 | 617 | 299 | 71.9 |69.1|26| 59 | 629 | 300 | 731 |716/42| 97
9 | 636 | 301 | 738 |73.0[11] 26 | 658 | 3.03| 76.1 |784|22]| 52 | 668 | 3.03 | 772 ([81.1/38| B8
50 | 39.9 | 387 | 531 |[304[18] 42 | 420 | 390 | 553 [426]|34| 80 [ 430 | 391 ]| 564 [443[56] 129
60 | 452 | 394 | 586 |479|16]| 37 | 473 | 396 | 60.8 |516(31| 7.1 | 484 [ 397 | 620 |(535(50| 116
75(15] 35| 70 | 500 | 399 | 636 |[567|14| 33 | 521 | 402 | 658 |60.8|28| 65 | 532 | 403 | 669 (629(46| 106
80 | 544 | 404 | 681 |655(13| 30 | 564 | 405 | 702 (700]|26| 59 | 574 | 406 | 712 [724|42| 97
90 | 582 | 407 | 721 |745|11]| 26 | 60.1 | 408 | 74.0 |794|22]| 52 | 609 | 408 | 749 (819|38| 88
50 | 403 | 370 | 53.0 [39.2]1.8] 42 | 424 | 373 | 55.1 [425|34]| 80 | 435 [ 374 ]| 562 |442|56] 129
60 | 457 | 377 | 585 |478|16]| 37 | 478 | 379 | 60.7 [51.5(31| 71 | 489 | 380 | 619 |535/50| 116
9 113|131 71| 70| 505 | 382 | 636 |565|14| 3.3 | 527 | 384 | 658 |60.7(28| 65 | 537 | 385 | 669 |62.8|4.6| 106
80 | 549 | 386 | 68.1 |654|1.3]| 30 | 569 | 388 | 70.2 |69.9|26]| 59 | 579 | 388 | 712 [723|42| 97
9 | 588 [ 389 | 72.0 |74.3[1.1] 26 | 607 [ 390 | 740 [79.3|22| 52 | 616 | 3.90 | 749 |81.8/38| 88
50 | 409 [ 361 | 533 [30.1]|18] 42 | 431 | 364 | 555 [424[34| 80 | 441 | 365 | 566 [44.1|56] 129
60 | 464 | 368 | 589 [476|16| 37 | 485 | 370 | 61.2 |514[31]| 71 | 496 | 371 | 623 |534|50| 116
150|50( 116 70 | 51.3 | 3.73 | 64.0 |563|14| 33 | 534 | 375 | 66.3 |605|28| 65 | 545 | 376 | 674 [627|46]| 106
80 | 557 | 377 | 686 |651|13]| 3.0 | 578 | 379 | 70.7 [69.8|26| 59 | 588 | 380 | 718 |722(42| 97
90 | 59.7 | 380 | 726 |74.1]1.1] 26 | 616 | 381 | 746 |791|22]| 52 | 625 | 381 | 755 [81.7|38| 88
50 | 351 | 487 | 518 [406(1.8| 42 | 370 [ 490 | 53.7 |435]|34| 80 | 380 | 492 547 [449(56] 129
60 | 406 | 496 | 575 [492|1.6| 37 | 425 | 499 | 596 [525]|31| 71 | 435 | 501 | 606 |542[50( 116
75113 30| 70 | 456 | 504 | 62.8 [578[(1.4| 33 | 476 | 507 | 649 |616|28] 65 | 467 [ 508 | 660 [63.5/46| 106
80 | 502 | 510 | 676 |666/1.3]| 30 | 522 | 513 | 69.7 (708(26| 59 | 53.3 | 514 | 708 |729(42| 97
90 | 544 | 516 | 720 [755|11]| 26 | 564 | 5.18 | 74.1 [80.0]|2.2| 52 | 573 | 519 | 751 |824|/3.8| 88
50 | 355 | 466 | 51.4 [405|1.8| 42 | 374 [ 469 | 534 [434]34| 80 | 383 [ 471 | 544 [449]56] 129
60 | 410 | 475 | 572 [491|16| 37 | 43.0 | 477 | 59.3 524|314 7.1 | 440 [ 479 | 603 |[54.1|5.0]| 116
110 | 113|128 64| 70 | 460 | 482 | 625 |57.7|1.4| 3.3 | 481 | 485 | 646 |[615|28( 65 | 491 [ 486 | 657 |63.4|4.6( 106
80 | 507 | 488 | 674 [665(1.3| 30 | 528 | 491 | 69.5 [707|26]| 59 | 538 [ 492 | 706 (728|42| 97
9 | 550 | 493 | 71.8 [753]|1.1] 26 | 56. 496 | 739 |798|22| 52 | 579 [ 497 | 749 [823|38| 88
50 | 360 | 455 | 516 [404|18| 42 | 379 | 458 | 53.6 [433|34| 8.0 | 389 | 460 | 546 (448(56] 129
60 | 416 | 464 | 574 [489|16| 37 | 436 | 467 | 59.5 [523(|3.1| 7.1 446 | 468 | 606 |54.0/5.0| 11.6
150146( 105 | 70 | 467 | 471 | 628 |575|14| 3.3 | 488 | 474 | 65.0 [614|28| 6.5 | 499 | 475 | 66.1 [63.3(46| 106
80 | 515 | 477 | 677 |663|1.3| 30 | 536 | 460 | 699 [(705|26( 59 | 546 | 481 | 71.0 [727(42| 97
9 | 558 | 482 | 722 |751]|1.1]| 26 | 578 | 484 | 743 |798|22]| 52 | 588 [ 485 | 753 [822)/38| 88
LEGEND NOTES:
—_ i 1. Interpolation is permissible, extrapolation is not.
E‘,’:",I — E’;‘.}Zf:,"sgp‘g’f ﬁirnE;n perature (F) 2 II-l\g.npserformam:e data is based upon the lower voltage of dual voitage rated
h“BrtTuh : g‘,’ﬂ,‘,’ I;g_l_vr\‘lghesrazzt:peralure " 3. Al pérformance data is based upon a load coaxial heat exchanger of single-
PSI  — Pounds per Square Inch walled copper construction. For vented double-walled performance consult
TC — Total Capacity (MBtuh) Carrier representative
THR — Total Heat of Rejection (MBtuh)
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Performance data (cont)

COOLING CAPACITIES (cont)
50RWS120
SOURCE COIL LOAD COIL
Pressure Water Flow 15.0 (Gpm) Water Flow 22.6 (Gpm) Water Flow 30.0 (Gpm)
EWT
o |GPm| Drop | EWT yIC, [power| TR | 1w Poren | TC |Power| THR |Lwr| PBren TC |Power| THR |LWT P en
psi[Ftwg (MBtuh)| (kW) |(MBtuh)| (F) PSI[Ft Wg (MBtuh)} (kW) | (MBtuh)| (F) = Ft Wg (MBtuh)| (kW) | (MBtuh)| (F) o Ft Wg
50 925 | 4.85| 1091 [377[26] 5.9 97.1 | 489 1138 [41.4][4.8] 11. 99.4 | 4.91 | 1162 [434]7.8( 181
60 | 102.7 | 4.93| 1195 |46.3(22| 51 | 107.3 | 497| 1243 |505(4.3| 9.9 | 1096 | 499 | 1266 |52.7(7.0| 162
15031 73| 70 | 1119 | 5.00| 1290 |55.1|2.0| 46 | 1164 | 503| 1336 |59.7(3.9| 90| 1186 | 505 | 1358 |62.1(64( 149
80 | 1201 | 5.06| 1374 |64.0(18| 42 | 1243 | 5.08| 1416 |69.0(36| 83| 126.3 | 5.09 | 143.7 |71.6/59| 136
90 | 127.3 | 5.10| 1447 |730/[1.6]| 36 | 131.0 | 5.11| 1485 |784|3.1| 72| 1327 | 512 | 150.2 |81.2|5.3]| 123
50 93.4 | 464 1093 [375(26]| 5.9 98.1 | 468 1141 [41.3]4.8] 11.1| 1004 | 470 | 1165 |43.3[7.8] 181
60 | 1037 | 472| 1198 |46.2(22| 51 | 1084 | 475| 1246 [50.4|43| 99| 1107 | 477 | 127.0 |526|7.0] 162
50 |226|56| 128 | 70 | 113.1 | 478 129.4 |549|20| 46 | 117.6 | 481 1340 [596|39| 90| 119.8 | 4.83 | 136.2 |62.0(6.4| 149
80 | 1214 | 484 1379 |638(1.8| 42 | 1256 | 4.86| 1421 |689|36| 83| 1276 | 4.87 | 1442 |71.5(/5.9] 136
90 | 1286 | 4.88| 1452 |72.9|1.6| 36 | 1323 | 4.89| 149.0 [78.3|31[ 72| 1341 | 490 | 1508 [81.1|53[ 123
50 949 | 454 1103 |37.4(26] 59 996 | 457 | 1152 [41.2]4.8] 111 [ 1020 | 459 | 117.6 [43.2]|7.8] 181
60 | 1053 | 461 1210 [46.0(22( 51 | 1100 | 464 | 1259 |50.3]4.3| 9.9 | 1124 | 466 | 1283 |525(7.0f 162
30.0(85| 19.7 [ 70 | 1148 | 4.67| 1307 [54.7(20| 46 | 1193 | 470| 1354 |59.4(39| 90| 1216 | 4.72 | 137.7 |61.9)6.4 149
80 | 1232 | 4.73| 139.3 |636(1.8| 42 | 1274 | 475| 1436 |68.7(36| 83| 1295 | 476 | 145.7 |714(5.9] 136
90 | 1305 | 4.76( 1468 |72.6]|1.6| 36 | 1343 | 4.78| 1506 [78.1[31[ 72| 1361 | 479 | 1524 (80.9(5.3( 123
so | 863 | 6.08| 1070 |385(26] 5.9 90.8 | 6.12] 1117 [420]48] 111 | 931 | 6.14 | 1140 [438]7.8( 181
60 | 970 | 6.18| 1181 |47.1(22| 51 | 101.6 | 6.22| 1229 |51.0(4.3] 99| 1040 | 6.25 | 1253 |531|70| 162
15.0(27| 63| 70 | 106.9 | 627 | 128.3 |558(2.0| 46 | 1115 | 632 1331 |60.1|3.9| 90| 113.9 | 6.34 | 1355 |62.4|6.4( 149
80 | 1159 | 6.36| 1376 |64.5|1.8| 42 | 1204 | 640 | 1423 [69.3(36| 83| 1227 | 6.42 | 1446 [71.8/59| 136
90 | 1240 | 6.43| 1460 |735/1.6] 36 | 1283 | 6.47| 1504 |786[3.1] 7.2 | 1304 | 6.49 | 152.5 |81.3|5.3| 123
50 872 | s5.82| 1070 |38.4|26] 59 917 | 586 1117 [419]48| 111 ] 94.0 | 588 | 1141 [437(78( 181
60 980 | 591 1181 |46.9|22| 51 | 1027 | 5.95| 123.0 (509|4.3| 9.9 | 1050 | 597 | 1254 [53.0{70( 162
70 (226150 11.5| 70 | 1079 | 600 1284 |55.6|20| 46 | 1126 | 6.04| 133.3 |60.0|39]| 9.0 115.0 | 606 | 1357 |623|64| 14.9
80 | 1170 | 6.08| 1378 |64.4(18| 42 | 1216 | 612 | 1425 [69.2|3.6| 83| 1239 | 6.14 | 1449 [717|59( 136
90 | 125.3 | 6.15| 146.3 |73.3/1.6] 3.6 | 1296 | 6.19| 150.7 [785]|3.1| 7.2 | 131.7 | 6.21 | 15629 [81.2|53( 123
50 88.5 | 568 1078 [38.2|26] 59 931 | 572 1126 |41.8/48] 111 ]| 954 [ 574 | 1150 |436|7.8] 181
60 99.4 | 578 1191 |467|22| 51 | 1042 | 5.82| 1240 [508|4.3| 99| 1066 | 584 | 1265 [529|70| 162
300|77[178 | 70 | 1096 | 5.86| 1296 |55.4|2.0| 46 | 1143 | 590 | 1345 |59.9|39| 90| 1167 | 592 | 1369 |622|6.4| 149
80 | 1188 | 594 1391 |64.2(18| 42 | 1235 | 598 | 1439 [69.1|36| 83| 1258 | 6.00 | 1462 [71.6/59| 136
90 | 1271 | 6.01| 147.7 |73.0|1.6| 36 | 1316 | 6.05]| 1522 |784]3.1] 72| 1337 | 6.07 | 1544 |81.1|53| 123
50 | 79.9 | 7.74| 1063 |39.4(26]| 59 840 | 779 1106 [426]|48| 11.1| 861 | 7.82 | 1128 [44.3]78( 181
60 904 | 787 1173 |479(|22] 5.1 947 | 792( 1217 |516]|43| 99| 968 | 795 | 123.9 [535|7.0| 162
150121 50| 70 | 1000 | 7.99| 127.3 [56.7(2.0| 46 | 1043 | 8.03| 131.7 [60.8|39| 9.0| 1064 | 8.05 | 133.8 (629(64( 149
80 | 108.7 | 8.07| 1363 |655(1.8| 42 | 1128 | 8.11| 1404 |70.0|36| 83| 1147 | 8.12 | 1424 |724|59]| 136
90 | 1164 | 8.3 144.1 |745/16| 36 | 1201 | 8.15] 147.9 |794]|3.1| 72| 121.9 | 8.16 | 149.7 [81.9|5.3| 12.3
50 | 807 | 740 1059 |39.2|26] 59 848 | 745 110.3 425|448 111 | 870 | 7.48 | 1125 [44.2[7.8] 181
60 | 91.3 | 7.53| 1170 |47.8|22| 5.1 956 | 7.58| 1215 [515/43| 99| 978 | 7.60 | 1237 [535(70] 162
90 |226|43| 99| 70 | 101.1 | 7.64| 1271 |56.5/2.0| 46 | 1053 | 768 1315 [60.7|3.9| 9.0| 1074 | 7.70 | 133.7 |628|64]| 149
80 | 109.8 | 7.72| 1362 |65.4(1.8| 42 | 1139 | 7.75| 140.4 |69.9]|36| 83| 1169 | 7.77 | 1424 |723|59| 13.6
90 | 117.6 | 7.78| 1441 |74.3|1.6| 36 | 1213 | 7.80] 1479 |79.3]|3.1| 72| 123.1 | 7.81 | 1497 |81.8/5.3] 123
50 819 | 7.23| 1065 [391(26]| 5.9 861 | 7.28] 1109 [42.4]48| 11.1] 883 | 7.31 | 1132 |44.1|7.8( 181
60 927 | 7.36| 117.8 |47.6(22| 5.1 971 | 741 1223 |51.4]|43| 99| 99.2 | 743 | 1246 |534|70]| 162
300|7.0| 162 | 70 | 1026 | 7.46| 128.0 |56.3|20| 46 | 1069 | 7.50| 1325 |605|3.9| 9.0 | 109.0 | 7.52 | 1347 |62.7|6.4| 149
80 | 1116 | 754 1372 |65.1(1.8| 42 | 1156 | 7.58| 1415 |69.8|36| 83| 117.6 | 759 | 143.5 |722|59| 136
90 | 119.3 | 7.60| 1453 |74.1|16]| 36 | 123.1 | 7.62| 149.1 |79.1|31| 72| 125.0 | 7.63 | 151.0 [81.7/5.3| 123
s0 | 703 | 9.75( 1035 [40.6[26( 5.9 740 | 981 | 107.4 |435(48]| 111 | 759 | 9.84 | 1095 |44.9|78] 181
60 | 81.1 | 9.92| 1150 [49.2|2.2( 51 851 | 9.98| 119.1 [525(43| 99| 871 |10.01| 121.3 |542|70| 162
150|18| 42| 70 91.2 | 10.08| 1265 |57.8(/2.0( 46 95.2 1014 129.8 |61.6|39| 90| 97.3 [1016| 132.0 (63564 149
80 | 1004 [10.21| 135.2 [666(1.8( 42 | 1045 | 10.26 | 139.5 (70.8(36| 83| 106.5 | 10.29 | 141.6 |729|5.9]| 13.6
90 | 108.8 [10.32( 1440 |755|1.6| 3.6 | 1128 | 10.36| 148.1 [80.0|3.1| 7.2| 1147 |10.38| 150.1 [82.4[5.3]| 12.3
s0 | 71.0 | 9.32]| 1028 |405]|2.6| 59 747 | 9.38| 1067 [434(48]| 111 | 767 | 9.41 | 108.8 |44.9]|7.8] 181
60 | 819 | 9.49| 1143 |49.1]|22| 51 859 | 9.55| 1185 |524|4.3] 99| 880 | 958 | 1207 |54.1(7.0]| 162
110 (226139 90| 70 | 921 | 9.64| 125.0 |57.7|2.0| 4.6 96.2 | 969 | 129.3 |615|39| 9.0| 98.3 | 972 | 131.5 |634|64]| 149
80 | 1014 | 976| 1347 |665|1.8| 42 | 1055 | 9.82| 139.0 (70.7|3.6| 83| 107.6 | 9.84 | 1412 [728(59| 136
90 | 109.9 | 9.87| 1436 |75.3|1.6| 36 | 1139 | 9.91| 1477 [79.9]3.1| 72| 1158 | 9.93 | 149.7 [823|5.3]| 123
50 | 720 [ 9.1 1031 [40.4|26] 5.9 75.9 | 9.17| 107.1 |433[48]| 111 | 778 | 9.19 [ 1092 [44.8{78][ 18.1
60 | 832 | 927 1148 |48.9(22| 51 87.2 | 9.33| 1191 [523(43] 99| 893 | 9.36 | 1212 |540|70| 162
30064147 | 70 935 | 9.42| 12556 [57.5|20]| 4.6 977 | 9.47| 130.0 |61.4|39| 90| 998 | 9.50 | 132.2 |63.3| 64| 149
80 | 1029 | 9.54| 1355 |66.3|1.8| 42 | 1071 | 9.59| 139.8 (705(|36| 83| 109.2 | 961 | 1420 |727(59| 136
90 | 1115 | 964 | 1444 |75.1|1.6| 36 | 1156 | 9.68| 1486 [79.8|3.1| 7.2 | 1176 | 9.70 | 150.7 [82.2(5.3]| 123
LEGEND NOTES:
— i 1. Interpolation is permissible, extrapolation is not.
Eﬂ — E’;‘.’F.fﬁ,"sgpvgf ;ﬁ{n&g‘ perature (F) 2 cgigenormance data is based upon the lower voltage of dual voltage rated
lﬁv;.{uh — B?Sr\:l%gTV:gLZraz%r:perature ® 3. All pérlormance data is based upon a load coaxial heat exchanger of single-
PSI — Pounds per Square Inch walled copper construction. For vented double-walled performance consult
Tc — Total Capacity (MBtuh) Carrier representative.
THR — Total Heat of Rejection (MBtuh)
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HEATING CAPACITIES
50RWS036
SOURCE COIL LOAD COIL
Water Flow 5.0 (Gpm) Water Flow 7.0 (Gpm) Water Flow 9.0 (Gpm)
EWT Pressure EWT Pressure Pressure Pressure
GPM| Drop TC [P THA |LwT T p
[(3) [(5) ower cop| Drop TC |Power| THA |LWT |aepl  Droj . C_(Power| THA |LWT(~npl Dro
PeilFiW, (MBtuh)| (kW) |(MBuh)| (F) PSIFLW, (MBtuh)| (kW) |(MBtuh)| (F) Pt W (MBtuh)| (kW) |(MBtuh)| (F) PSi[Ft Wg
60| 24.1 141 193 | 696(5.00{20| 45 242 137 19.5 66.9|519(34] 7.8 242 134 19.6 6541529|51| 117
20 | 9.0 |99|229| 80| 2355 | 1.78 | 175 | e9.4|387|1.5| a5 | 236 | 1.72 | 17.8 | 867|403(28| 64 | 237 [ 1.68 | 179 | 852(412(43| 100
100] 230 2.29 152 |108.2[{2.94|1.1| 24 231 221 156 |106.6]3.07(22| 52 232 | 216 158 |1051|314|36| 82
120 226 2.94 12.5 |129.0/2.24|0.9( 2.1 226 | 284 | 129 |126.4|2.33/2.0( 4.6 22.7 | 2.78 13.2 |125.0{2.39|3.3| 76
60| 25.4 142 | 205 | 70.2|522|2.0| 45 255 138 | 208 | 67.3(542(34] 78 255 135 | 20.9 657|553|51| 117
50 |38 87| 80| 248 | 1.80 [ 187 | 89.94.04(15] 35 | 249 | 1.73 [ 190 | 871[421|28| 64 | 250 | 170 | 192 [ 855/431|43| 100
100 24.3 2.32 164 (1097|307(11] 24 244 | 223 168 |107.0{320(2.2| 5.2 244 | 218 170 |1054|327|36| 82
120 | 23.8 2.97 13.6 1129.5|2.34|10.9]| 21 238 | 287 141 [126.8/2.4412.0| 4.6 239 | 2.81 14.3 |125.3|2.49]3.3| 76
60| 27.2 143 223 | 709|556|20] 45 273 139 | 226 | 678(5.77|34| 78 274 13| 227 661|589|511 117
30|70 |58|135| 80| 266 | 1.81 | 204 | 90.6/430|15| 35 | 267 | 175 | 208 | 87.6/|448[28| 64 | 268 | 171 | 209 | 859|459]43| 100
100 260 233 181 |1104|327|11| 24 261 225 185 |1075(341|22| 52 262 | 220 187 |1058(349|36| 82
120 ] 25.5 2.99 15.3 1130.2|12.50|0.9] 2.1 256 | 2.89 15.7 |127.3|12.60|2.0| 46 25.6 | 2.83 16.0 [125.7|/2.65(/3.3| 76
60| 277 144 | 228 | 711|5.64|2.0| 45 27.8 139 | 230 | 67.9/584|34| 78 278 137 | 232 662|596(51( 117
90 |8as5|195| 80| 271 18| 209 90.8/436|1.5| 3.5 272 1.75 | 212 87.8/454|28( 6.4 27.2 172 [ 214 860|465(43( 100
100| 265 2.34 185 (110.6/3.31]1.1] 24 26.6 | 225 189 |107.6(3.45(22| 62 266 | 2.21 19.1 |1059(353|36| 82
120 | 25.9 3.00 15.7 |130.4/2.53]0.9] 2.1 260 | 290 16.1 |127.4/2.63/2.0] 4.6 26.0 | 2.84 16.4 |125.8(2.6913.3| 7.6
60| 28.2 1.45 23.2 71.3|5.69/2.0| 45 283 139 | 236 | 681(597|34| 78 28.4 136 | 23.7 66.31612|51( 117
5.0 32| 74| 80| 275 | 168 | 218 | 91.0{481]|15] 35| 277 | 160 | 222 | 879(5.07(28] 64 | 277 | 1.56 | 224 | 862|521|43( 100
100 | 26.8 2.16 194 |110.7|3.64|11]| 24 269 | 2.06 199 |107.7|3.84|22] 52 270 | 200 | 20.2 |1060(3.95|36| 82
120 | 26.0 2.76 16.6 1130.4|/2.77|0.9] 2.1 26.2 | 2.64 17.2 |127.5]2.91|2.0] 4.6 26.3 | 2.57 17.5 |125.8(2.99]3.3] 7.6
60| 30.2 146 | 2562 | 72.1|6.06|20| 45 304 140 | 256 687]6.35(|34|( 7.8 304 137 | 25.8 668|652|151| 117
a0 | 70 [s0] 115] 80| 295 | 1.69 | 238 | 91.8|512|15| 35 | 29.7 | 161 | 242 | 88.5|5.39|28( 6.4 | 297 [ 157 | 24.4 | 866(555/43| 100
100 | 28.8 217 | 213 [111.5|388|1.1]| 24 289 | 207 | 21.8 |108.3|4.09|22| 5.2 290 | 2.02 | 221 (1064|421(36] 82
120 279 2.78 18.5 [131.2]2.95|0.9]| 21 28.1 2.66 19.0 [128.0(3.10(2.0{ 4.6 28.2 | 2.59 19.3 [126.3|/3.18|3.3] 7.6
60| 307 147 | 257 | 72.3|6.14(20| 45 30.9 141 26.1 68.8|6.44 (34| 78 3089 137 | 263 6691660|51]| 117
9.0 |72 167 | 80| 30.0 1.70 | 242 92.015.19|1.5| 35 30.2 162 | 246 88.6|5.46|28| 64 30.2 158 | 249 | 867(562(43| 100
100 202 218 | 218 |1117|393(11]| 24 294 | 208 | 223 |108.4]|4.14|22] 5.2 295 | 2.03 | 226 (1065(426|36| 82
120 | 28.4 2.79 18.9 |[131.4(2.99]|0.8] 21 285 | 2.67 194 [128.2|3.14|2.0] 4.6 28.6 | 2.60 19.8 |126.4/3.23|3.3| 7.6
60| 32.0 | 148 | 269 | 72.8|6.33|2.0( 45 | 321 | 142 | 273 | 69.2|664(34( 78 | 322 | 139 | 275 | 672|681|51( 117
50 26| 61| 80| 31.2 1.88 248 92 5/4.88|1.5| 3.5 314 1.79 | 2563 | 890|514|28| 64 31.5 1.74 | 25,5 87.01529|43| 100
100 | 304 2.41 222 1112.2[1370|11| 24 306 | 230 ( 227 (108.7]389|22| 52 307 | 224 | 23.0 [1068/401(36] 82
120 | 29.6 | 3.08 | 19.0 [131.8]/2.81]09] 2.1 29.7 | 295 | 196 |128.5/2.95(2.0( 46 | 298 | 288 | 20.0 |1266/3.03|3.3| 76
60| 343 149 | 29.2 73.7(674|2.0| 45 345 143 | 296 699|7.07 (34| 7.8 346 140 | 29.8 677|725|51| 117
50 | 7.0 41| 95| 80| 335 189 271 934|519|1.5| 35 33.7 180 | 275 89.6|/547|28| 64 33.8 176 | 27.8 875{563|43| 100
100 | 32.6 243 | 243 [1131(394(11] 24 328 | 232 | 249 [109.4]415(22| 52 329 | 226 25.2 (1073|427|36| 82
120 31.7 3.1 211 |132.7(2.99(/0.8] 2.1 31.9 | 297 | 21.7 [129.1]13.14]|2.0] 4.6 32.0 | 290 | 22.1 [127.1{323/3.3| 76
60| 349 1.50 | 298 74.0/683|20| 45 351 143 | 302 | 70.0/7.16|34| 78 35.1 140 304 | 678|734|511117
9.0 |[60| 138 | 80| 341 190 276 93.6/5.26|1.5| 35 342 1.81 281 898|554(28( 6.4 343 176 28.3 | 876|/571(43| 100
100] 33.2 244 249 |113.3|399|11]| 24 334 | 233 | 254 |109.5/420|22| 52 335 227 | 25.7 |1074|433|36| 82
120 322 | 312 | 21.6 (132.9|3.03]0.9| 2.1 324 | 298 | 222 [129.3[3.18|12.0 46 | 325 | 291 | 226 [1272|3.27|33| 76
60| 35.5 1.50 304 | 74.2|/694(2.0]| 45 357 144 | 308 70.2|7.27|34| 78 35.8 140 31.0 | 67.9(746]|51]| 117
5.0 |29] 66| 80| 347 (168 | 289 | 939(606(15| 35 | 348 | 1.60 | 294 | 90.0(638|28] 64 | 349 | 156 | 29.6 | 878(657(43| 100
100 338 2.16 264 (1135|459(1.1] 24 339 | 206 | 269 (109.7|484|22| 5.2 340 | 2.00 | 27.2 |1076/498|36| 82
120 | 328 | 276 | 23.4 [133.1|3.49/09] 2.1 330 | 264 | 240 |129.4[/366|2.0] 46 | 331 | 257 | 243 |1274[377]3.3) 76
60| 38.1 151 | 329 | 75.2|7.39|20| 45 | 383 | 145 | 333 | 70.9|774|34| 78 | 384 | 141 | 335 | 685/794|51|117
60 | 70 [39] 89| 80| 372 [ 169 | 314 | 949|645|15( 35 374 | 161 | 319 | 90.7(6.80|28| 64 | 375 | 157 | 321 | 883|/700(43| 100
100 362 217 288 |114.5/4.89(1.1| 2.4 364 | 207 | 293 (1104(515|22| 5.2 365 | 202 | 296 |1081|530(|36| 82
120 | 35.2 278 | 25.7 [134.1]3.71(0.9| 2.1 354 | 2.66 | 26.3 [130.1/3.80/2.0] 4.6 355 | 2.59 26.6 |127.9/4.01(3.3] 7.6
60| 387 152 336 75.5|7.48|2.0] 45 389 145 | 339 71.1|17.84|3.4| 7.8 39.0 1.42 34.1 687(8.05|51[ 117
9.0 |[56.0] 114 | 90| 37.8 1.70 | 32.0 [105.1(6.53|1.5| 3.5 38.0 162 | 325 [100.9|6.88|28| 64 381 1.58 32.7 | 985|709|43| 100
100| 36.8 2.18 | 294 |1147|495|1.1| 24 370 | 208 | 29.9 |110.6|5.22(22| 5.2 371 2.03 | 30.2 |1082|5.37(36| 82
120 358 | 2.79 | 263 [134.3|3.76/0.9| 2.1 360 ] 2.67 | 269 |130.3[3.95|20] 46 [ 361 [ 260 | 27.2 ]128.0(4.06|3.3| 7.6
60| 403 1.56 35.0 76.1|17.58|2.0| 45 421 149 | 3741 72.0|8.31|3.4| 7.8 422 1.44 37.3 | 69.4|857|51| 117
50 |23] 54| 80| 396 1.97 32.9 95.8/590(|1.5| 35 415 1.87 | 351 91.9|6.52|2.8| 6.4 41.6 180 | 354 | 892|6.76|4.3| 100
100| 38.8 2.53 30.1 |115.5/4.50]1.1] 2.4 406 | 239 | 325 [111.6]4.97|22| 5.2 408 | 2.31 329 [1091|517|3.6| 82
120 OPERATION NOT RECOMMENDED 39.6 [ 307 | 291 |131.3|3.77]|2.0| 46 | 39.7 | 297 [ 29.6 |128.8|3.92|3.3| 7.6
60| 432 | 157 | 379 | 77.3|808|20| 45 | 452 | 150 | 401 | 72.9|885|34| 78 | 453 | 145 | 403 | 701{9.12161] 117
70 | 70 [36| 84| 80] 425 | 198 | 357 | 970/6.28[1.5( 3.5 | 445 | 188 | 381 | 927(6.94(28| 64 | 446 | 182 | 384 | 899/7.20143)| 100
) 100 | 41.6 254 | 329 |116.6]/4.79]1.1] 2.4 436 | 241 35.3 [1124|5.30(22| 5.2 437 | 233 | 35.8 |1097|550|3.6| 8.2
120 OPERATION NOT RECOMMENDED 42,4 | 3.09 31.9 [132.1]14.02|2.0( 4.6 426 | 2.99 32.4 |129.5/4.17]|3.3| 7.6
60| 43.9 1.67 386 77.618.18|2.0| 45 46.0 | 150 | 408 731|8.96(34| 78| 460 146 | 41.1 702192451 117
9.0 54| 126 ] 80| 43 1.99 364 97.3|6.37|1.5] 35 452 189 | 388 9291703|28| 6.4 453 182 39.1 901|729]|4.3] 100
) 100 | 42.3 2.55 33.5 |116.9]/4.85|1.1| 24 443 | 242 360 (1127|536(22| 5.2 444 | 234 | 365 |1099|557|36]| 82
120 OPERATION NOT RECOMMENDED 431 [ 310 | 326 [132.3]4.08|2.0( 46 | 433 [ 3.00 | 331 |129.6/4.23|133| 76
LEGEND NOTE;S: ; o ot
_ o 1 Interpolation is permissible, extrapolation is not .
g% - g%’gﬁg%ﬂ;ﬁ-ﬁ%?&gﬁ&e F) % IA\H pe’r:ormance datais gaseg upon lhle lower vpltlahge ?f du:l voltag? rp(eld unn"s ’
GPM — Gallons Per Minute performance data is based upon a load coaxial heat exchanger o Sln? e-walile
LWT — Leaving Water Temperature (F) copper construction For vented double-walled performance consult the factory.
MBtuh — BiobirThousands. 4. Operation below 40 F EWT is based upon 15% antifreeze solution
PSI — Pounds per Square Inch
TC — Total Capacity (MBtuh)
THA — Total Heat of Absorption (Btuh)
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Performance data (cont)

HEATING CAPACITIES (cont)

SO0RWS060
SQURCE COIL LOAD COIL
Water Flow 7.5 (Gpm) Water Flow 11.3 (Gpm) Water Flow 15.0 (Gpm)
EWT Prgssure EWT Pressure Pressure Pressure
esilFtw. (MBtuh}| (kW) |(MBtuh)| (F) Psi[Ft wg| MBtuh)| (kW) (MBtuh) (F) PailFt wa| MBtuh)| (kW) (MBtu )| (F) PSi[Ft Wg
60| 368 | 253 | 282 | 698|426(16( 37 | 372 | 244 | 289 | 66.6(448|31| 71 374 [ 239 293 [ 650(458|50( 116
20 |15.0(79| 182 | 80| 350 | 317 | 242 | 893|324|13] 30 352 | 304 | 249 | B6.2(3.39]26| 59 | 354 | 298| 252 | 847|348|42]| 97
100| 339 (401 202 |1090|248|09( 21 340 | 386 | 209 |1060/259|19| 45 | 341 378 212 [1045(264|35| 81
120 33.6 | 508 [ 163 |129.0]11.94|06( 1.5 | 336 | 489 | 170 [126.0|/2.02|1.6| 36 | 336 | 479 | 17.3 |1245(206|29| 67
60| 382 | 255 | 295 | 702(439(16| 37 | 387 | 246 | 303 | 668|462|31] 71 389 (241 307 | 652]473|50| 116
75(31| 72| 80| 363 [ 319 | 254 | 897(334|13| 30 | 366 | 3.06 | 261 865|350|2.6| 59 | 367 [ 300 ( 265 | 849/358j42| 97
100| 352 | 404 | 214 [1094|255]|09| 21 354 | 388 | 221 [1063|267|19| 45 | 354 [ 381 | 224 (104.7/273(35| 81
120 | 35.0 | 512 | 175 [129.3/2.00|0.6| 1.5 349 | 492 [ 181 |126.2|2.08|1.6] 36 [ 349 | 483 | 185 |1247/212(29]| 6.7
60| 405 (257 | 317 [ 708/461(16( 37 | 410 | 248 | 325 | 672]|4.84|31] 71 412 | 243 | 329 | 655|/496|50]116
30 |11.3|50] 115 80| 385 [ 322 | 275 | 903|350(13( 30 | 388 (309 | 282 | 8B69(368(26( 59 [ 389 | 303 | 286 | B52|376{42]| 97
100| 373 | 408 | 234 [1099/268|09| 21 374 [ 392 | 241 [1066/280(19] 45 | 375 | 384 | 244 [1050/286(35( 81
120 | 37.0 | 5.16 19.4 [129.9]2.10{06| 15 | 37.0 | 497 | 20.1 |126.5/218]|16] 36 | 37.0 [ 487 | 204 [1249/223|28] 67
60| 423 | 258 | 335 | 713|480(16| 37 | 428 | 249 | 343 | 676/504(31| 71 430 | 244 | 347 | 657|516(50]| 116
15.0|74|170| 80| 402 | 323 | 292 | 907|365(13| 30 | 405 | 310 [ 299 | B72|382|26( 59 | 407 | 304 [ 303 | 854(392142| 97
100| 390 | 409 ( 250 [1104{279|09]| 21 391 393 | 257 |1069(291|19| 45 | 392 | 386 | 260 |1052|298|35| 81
120 387 | 518 [ 21.0 [130.3|2.19|06]| 1.5 | 38.7 [ 499 [ 21.6 |126.8|227|1.6| 36 | 38.7 | 489 | 220 [1252(232|29| 67
60| 441 [ 262 | 351 718|493|16] 37 | 443 | 248 | 358 | 678|523|31| 71 443 | 242 | 361 659|537|50( 116
75|27] 62| 80| 431 | 332 | 318 | 915(380{13| 30 | 434 | 314 [ 326 | 877|4.05|26| 59 | 435 | 306 | 331 858|417142| 97
100 418 | 421 275 [111.2[291|09| 21 421 399 | 285 |1075/310|19] 45 | 423 | 389 | 290 |1056(319)135| 81
120| 403 [ 528 | 222 [130.7[2.23[06| 1.5 | 406 | 503 [ 235 (127.2]/2.37|16]| 36 | 408 | 491 | 241 |1254/244[29) 67
60| 467 | 264 | 377 | 724(517(16] 37 | 469 | 250 | 383 | 683|549|31| 71 470 | 244 | 386 | 663|564|50]| 116
40 |11.3]44| 102 | 80| 456 | 335 | 342 | 922|399(13| 30 | 459 | 317 [ 351 88 1(425|26| 59 | 460 | 308 )| 355 | 86.1/438)42| 97
100| 443 | 425 | 298 [1118/306/09] 21 446 | 403 | 309 (1079|325|19| 45 | 448 [ 392 | 314 (1060{335]35| 81
120 ( 426 | 533 [ 245 [131.4|2.35/0.6] 1.5 | 430 | 507 | 257 (127.6|/2.49|1.6| 3.6 | 432 | 495 | 263 (1268|256]|29| 67
60| 488 | 266 | 397 | 730/5.38(16] 37 | 490 ([ 251 404 | 687|571(31] 71 491 245 | 407 | 665|587|50] 116
15.0(66| 152 | 80| 477 (336 | 362 | 927|416[(13]| 30 | 480 [ 318 | 371 88.5(442|26| 59 | 481 310 375 | B64|456142] 97
' 100| 463 | 426 | 317 [112.3|318/09] 21 466 | 404 | 328 [108.3(338|19| 45 | 468 | 394 | 334 (106.2/348|35| 81
120 | 445 | 535 | 263 [131.9(/2.44|06( 15 | 450 | 509 | 276 |128.0/259]1.6] 3.6 | 45.1 497 | 282 |126.0/266)|29] 6.7
60| 500 (267 | 409 [ 733|550(16] 37 | 503 [ 253 ] 416 | 689|583(31]| 71 503 | 2461 419 | 667/599150] 116
75|22] 52| 80| 489 [ 338 | 374 | 930[424(13| 30 | 492 | 320 | 383 | 887|451({26] 59 | 494 | 311 387 | 866(465(42] 97
100| 475 | 428 | 329 [1127|325/09] 21 478 | 406 | 340 [1085(345|19| 45 | 480 | 395 | 345 (1064/356|35] 81
120 457 | 537 | 274 ]132.2|/249]|06| 1.5 | 46.1 512 | 287 |128.2|264]|1.6] 36 [ 463 | 500 | 293 |126.2/272]|29| 67
60| 530 | 269 | 438 | 741|577|16] 37 | 532 | 255 | 445 | 69.4|612(31| 71 533 | 248 | 448 | 671]629|50| 116
50 |11.3]|40| 92| 80| 518 | 341 402 | 938|445(13| 30 | 521 322 | 411 892(474|26| 59 | 523 | 314 | 416 | 870(488(42] 97
100| 503 | 432 | 356 [1134|341|09] 21 507 | 410 | 367 |1090/363|19| 45 | 509 | 399 | 372 |1068|374|35| 81
120 | 484 | 542 | 299 [1329|2.62(0.6| 15 | 489 | 516 | 31.2 [128.6/2.77]1.6] 3.6 | 49.1 504 | 31.9 [126.5/2.85|29| 67
60| 554 [ 270 | 461 748/600|16| 37 556 | 256 | 469 | 69.8|637|31| 71 557 | 249 | 472 | 674|655]|50| 116
15.0(61| 141 | 80| 541 | 342 | 425 | 944(464|13] 30 | 545 [ 324 | 434 | 89.6(493|26| 59 | 546 | 315 | 439 | 873|508:142| 97
100| 525 | 434 | 377 [1140[355|09| 21 529 | 411 389 |1094|377|19]| 45 | 531 401 395 |[1071(/389(35] 81
120| 506 | 544 | 320 [133.5(2.72]06] 1.5 51.0 | 518 | 333 [129.0{2.88|1.6] 3.6 | 51.3 | 506 | 340 [126.8/297(29( 67
60| 555 | 271 463 | 748|600(16] 37 | 558 | 257 | 470 | 699]637|3.1| 71 559 |'250 | 473 | 674|655|50( 116
75|21| ag| 80| 543 | 343 | 426 | 945|464[13| 30 546 | 325 | 435 | 89.7(493|26| 59 | 548 | 316 | 440 | 873}508(42( 97
100 527 | 435 | 379 |1141]355/09] 21 531 413 | 390 |1094|377(19| 45 | 533 | 402 | 396 |1071(389|35( 81
120 50.7 | 546 [ 321 [133.5/2.72|06| 15 | 51.2 [ 520 [ 334 [129.1|288|1.6| 3.6 | 514 | 508 [ 341 |126.9/297|29| 67
60| 588 | 273 | 495 | 757|631|16| 37 | 58.1 259 | 502 | 70.5/6.69(31| 71 592 | 2521 506 | 679|688]|50| 116
60 [11.3[38] 87| 80| 575 | 346 | 457 | 95.3/487|13] 30 579 | 327 | 467 | 902|518|26] 59 | 580 | 319 | 471 877|534|42| 97
100| 558 | 439 | 408 (1149(373]|09| 21 562 | 416 | 420 [110.0|396|19| 45 | 564 [ 405 | 426 |1075(4.08/35| 81
120 | 53.7 | 5.51 349 [134.3|12.86|0.8] 1.5 54.2 | 524 | 363 |129.6/3.03|1.6] 3.6 | 544 [ 512 | 37.0 |127.3/3.12|28| 67
60| 614 [ 274 | 521 764|656 (1.6] 37 617 | 260 | 528 | 70.8|1696(31| 71 618 | 253 | 532 | 682|715|50| 116
15.0|57| 133 | 80| 601 [ 348 | 482 | 960|506|13] 30 | 604 | 329 492 | 90.7|539/26] 59 | 606 | 320 | 497 | 881|555|42| 97
100 583 | 441 433 (1155|388|09] 21 588 | 418 | 445 [110.4|4.12]19] 45 | 590 | 407 | 451 [107.8/425|35| 81
120 | 561 | 553 | 373 [135.0/298[0.6| 1.5 | 566 [ 527 | 387 [130.0{3.15[1.6] 3.6 | 56.9 [ 514 | 393 |127.6/3.24(29)| 6.7
60| 597 | 279 | 502 | 759]|627|16{ 37 600 | 2.61 51.1 70.6|673|31| 71 60.2 | 253 | 515 | 680|696|50] 116
75019| 45 80| 587 | 353 | 467 | 957|487|1.3| 30 580 | 331 477 | 904]|5.23(26] 59 | 592 | 320 | 482 | 879|542|42( 97
T 1100] 577 | 446 | 425 |115.4|3.80|09] 2.1 580 | 418 | 437 |1103/406(19| 45 | 581 405 | 443 [107.8(420|35| 81
120 OPERATION NOT RECOMMENDED 57.0 | 524 | 38.1 |130.1]3.19(1.6] 3.6 [ 57.1 509 | 39.7 |127.6|3.29(29] 6.7
60| 633 | 282 | 537 | 769|659|16| 37 | 636 | 264 | 546 | 713|7.07|31| 71 637 | 255 | 550 | 685/731|50] 116
70 |11.3|36| 82| 80| 622 | 356 | 500 [ 966]512|13| 30 | 625 | 3.33 | 511 911|549/26| 59 | 626 323 | 51.6 | 884|569|42| 97
100 | 611 | 449 | 458 |116.3]3.99(/0.9] 2.1 614 | 422 | 470 [1109|427|1.9| 45 616 | 409 | 476 |1082/441|35( 81
120 OPERATION NOT RECOMMENDED 60.4 | 529 | 423 [130.7]3.35]|16] 36 | 60.5 | 514 | 43.0 [128.1|3.45(29| 67
60| 661 | 283 | 565 | 776(685|16| 37 | 664 | 265 | 574 | 71.8|/735{31| 71 666 | 256 | 578 | 689|7.61(50[ 116
150|55| 127 80| 650 | 358 | 528 | 973|532|13| 30 653 | 335 | 539 [ 916/572|26| 59 | 654 324 | 544 | BB7(592(42| 97
. 100 | 639 | 4.51 48.5 [117.0/4.15|0.9| 21 642 | 424 | 497 |111.4|444|19| 45 | 643 | 411 503 |[1086(459(35| 81
120 OPERATION NOT RECOMMENDED 63.1 [ 631 449 |131.2|3.48|1.6| 36 | 632 [ 516 | 456 |128.4/3.59|28]| 6.7
LEGEND NOTEIS: I o I
— ici 1 Interpolation is permissible, extrapolation is not )
g\% — gﬁg’ﬂﬁ'g%g{:%’;‘,’,ﬂg;f&e &) 2 All performance data is based upon the lower voltage of dual voltage rated units
GPM — Qallons Per Minute 3 Allperformance data is based upon a load coaxial heat exchanger of single-walled
: copper construction For vented double-walied performance consult Carrier
LWT — Leaving Water Temperature (F) enresentative
MBtuh — Btuh in Thousands 4 Bpre t? nab low 40 F EWT is based upon 15% antifreeze solution
PSI  — Pounds per Square Inch peration below S p e
TC — Total Capacity (MBtuh)
THA — Total Heat of Absorption (Btuh)
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HEATING CAPACITIES (cont)
50RWS120
SOURCE COIL LOAD COIL
P Water Flow 15.0 (Gpm) Water Flow 22,6 (Gpm) Water Flow 30.0 (Gpm)
EWT r;ssure WT)| Pressure Pressure Pressure
® (S Bt ey |(Matary| ) |COPLDroB_l qudC o Fomer! o [COP_Brop_{ i) vty | atum| ' |COP{—Br2
eilrwal | MBtuh)| (kW) |(MBtuh)| (F) |“OF moret (MBtuh) (kW) |(MBtuh)| (F) psilFevig| (MBtun)| (kW) |(MBum) (F) |0 o S
60| 736 | 5.06| 56.3 | 69.8|4.26]2.2| 51 744 | 488 578 | 66.6/448|43( 99 749 | 479| 585 | 650/4.58|70]| 162
20 |30.0(111|255| 80] 699 | 633| 483 | 89.3]3.24]1.8| 4.2 705 | 6.08| 49.7 | 86.2/3.39|36| 83 70.7 | 596| 504 | 847|348|59]| 136
100| 678 | 803| 404 |109.0]2.48|1.3| 2.9 681 | 771 417 |106.0/2.59(2.7 63 682 | 756| 424 |1045/264/4.9( 113
120| 67.3 |1016]| 326 |129.0/1.94]0.9( 2.1 67.3 | 9.77| 339 |126.0/2.02|2.2| 5.1 67.3 | 959 346 |124.5|/2.06|4.0| 93
60| 765 | 5.10| 59.1 | 70.2|4.39/2.2| 5.1 773 | 4N 606 | 688/462|4.3| 9.9 778 | 482| 613 | 652(473|70]| 162
15.0| 43| 100 | 80| 727 | 638| 509 | 897|3.34|1.8] 42 732 | 613 52.3 | 86.5/350|36( 83 735 | 601 53.0 | 849|358|59]| 136
100| 70.4 | 8.09| 429 |109.4|]255|1.3] 2.9 707 | 777| 442 |106.3(267|27| 6.3 708 | 762| 449 [1047(273|49]| 113
120 69.9 110.23| 35.0 {129.3]12.00]0.9] 2.1 69.9 | 9.84]| 36.3 [126.2/2.08]2.2{ 5.1 69.9 | 9.66| 36.9 |124.7/2.12|4.0] 9.3
60| 810 | 515| 634 | 70.8/4.61|2.2 51 819 | 495 65.0 | 67.2(4.84|43| 99 824 | 486| 65.8 | 655/496|7071162
30 |22.6| 70/ 162| 80| 769 | 644| 550 [ 803]350|18| 4.2 775 | 618| 56.4 | 86.9/3.68|36( 8.3 778 | 606| 572 | 852(376|59| 136
100| 746 | 816 468 |109.9]268|13]| 29 749 | 7.84]| 481 (1086(2.80(2.7 63 750 | 769| 488 |1050/2.86|4.9( 113
120| 74.0 |10.32( 38.8 |129.9]2.10|0.9] 2.1 74.0 | 9.93| 40.1 |126.5(2.18(2.2| 5.1 740 | 9.74| 40.8 [1248/223|4.0f 93
60| 846 | 517 670 | 71.3|4.80{2.2| 5.1 856 | 497 68.6 | 67.6/5.04|43| 99 86 1 488| 694 | 657(516|70]| 162
30.0/103| 238 | 80| 804 | 646| 583 [ 907|365|18] 42 810 [ 621 598 | 87.2|382|36( 83 81.3 | 609| 60.5 | 854|3.92|5.9( 136
100| 779 | 819] 500 [110.4(279(1.3| 29 782 | 7.87 51.4 (1089|291|27| 63 784 | 772| 521 |105.2|298|49( 113
120] 77.3 [10.36| 42.0 [130.3(2.19]0.9] 21 773 | 997 433 [126.8|227(22[ 5.1 77.3 | 9.78| 43.9 |125.2(2.3214.0] 93
60| 882 | 524| 70.3 | 718|493|22| 51 885 | 497| 716 | 67.8/523|43| 9.9 887 | 484 722 | 659|537|70| 162
18.0| 37| 86| 80| 862 | 664 63.5 | 915/3.80(1.8| 4.2 86.7 | 6.28| 653 | 87.7|405]|36( 83 87.0 | 611 661 | 85.8(417|59]| 136
100| 837 | 842 549 |111.2]2.91(1.3| 29 843 | 7.98 57.1 (107.5/3.10]27| 6.3 846 | 777 58.1 |1056/319|4.9| 113
120] 80.5 [10.56| 44.5 (130.7]2.23|0.8| 21 81.3 (10.06 | 46.9 |127.2|12.37|2.2 51 81.6 | 9.82]| 48.1 |125.4(2.44]4.0] 93
60| 934 | 529| 753 | 724|517|22| 5.1 838 | 5.01 767 | 68.3|549(4.3| 9.9 939 | 488| 77.3 | 663|5.64|70( 162
40 |226| 62| 143| 80| 91.3 | 670| 684 [ 922]399]|1.8| 42 918 | 6.34| 702 | 88.1/4.25|3.6( 83 921 | 617 711 | 861|4.38|59| 136
100| 886 | 849 59.6 |111.8|306(1.3| 29 89.3 [ 805| 61.8 |107.9(3.25|27| 6.3 896 | 784| 628 [1060(335]49| 113
120| 85.3 | 10.65( 48.9 |131.4]2.35(0.8] 2.1 86.1 [10.15]| 514 |127.6(2.48]|2.2| 5.1 864 | 9.91 52.6 |125.8/2.56]4.0] 9.3
60| 975 531 794 1 73.0/5.38|2.2| 51 979 | 5.03| 808 | 687]5.71]43| 99 98.1 490| 814 | 66.5/587|70| 162
30.0| 92213 80| 954 | 673 724 | 92.7|4.16(1.8| 42 959 | 8.36| 74.2 | 88.5/442|3.6| 83 96.2 | 6.19| 75.1 | 86.4/4.56|59| 136
100] 926 ( 852| 635 |112.3/13.18|1.3| 29 933 | 8.08| 657 (1083 27| 63 936 | 787| 667 |1062|348/49| 113
120| 89.1 |10.70| 52.6 [131.9/244(09| 2.1 89.9 110.19| 551 |128.0/2.59(2.2| 5.1 90.3 | 9.95| 564 |126.0|2.66/4.0) 93
60| 100.1 534| 819 | 73.3|550(2.2| 5.1 1005 | 505 83.3 | 68.9|583/43| 99 | 1007 | 492| 83.9 | 66.7|/599|70| 162
15.0| 31| 73| 80| 979 | 676| 748 | 930(4.24|1.8( 4.2 984 | 6.39| 766 | 88.7[451|36| 83 987 | 622]| 775 | 86.6/4.65/59| 136
100| 95.0 | 856 | 65.8 |112.7|325(1.3| 2.9 957 | 812| 68.0 |1085(345|27| 63 960 | 791 69.0 |106.4(3.56|4.9| 113
120] 914 [1075]| 54.7 (132.2|/2.49]0.9| 2.1 92.3 |10.24]| 57.3 [128.2]12.64({2.2] 5.1 927 | 9.99| 586 |126.2|272|4.0| 9.3
60| 1060 | 538| 87.6 | 741]577(|2.2] 51 1064 | 510 89.0 | 694|612(43] 99 | 1066 | 497| 89.7 | 67116.29|70] 162
50 |22.6| 56| 128 | 80| 1036 | 682| B804 | 938(445|1.8| 42 | 1043 | 6.45] 823 | 89.2({474|36] 83 | 1045 | 627| 831 | 87.0/488|59]| 136
100| 1006 | 864| 711 [1134/341(13| 29 | 1013 | 819| 734 (108.0/363|27| 6.3 | 1017 | 798| 745 |1068(374/49] 113
120| 96.8 |10.84 59.8 |132.9|2.62(0.9| 2.1 97.7 [10.33| 825 |128.6(2.77(2.2| 5.1 98.1 | 10.08| 63.7 [126.5/2.85(4.0f 9.3
60| 1107 | 540| 923 | 74.8]6.00|22] 5.1 11121 512| 937 | 898[6.37|43| 99 | 1114 | 499| 944 | 674|655]70] 162
30.0| 85| 107 | 80| 1083 | 685| 849 | 94.4/464[1.8| 42 | 1089 | 647| 86.8 | 89.6/493|36| 83 | 1092 | 6.30( 877 | 873|508/59]| 136
100| 1051 8.68| 755 [114.0|355/13| 29 | 1059 | 8.23 77.8 |1084(377]|2.7( 6.3 | 1063 | 801 78.9 [1071]389|49] 113
120] 1011 [10.88] 64.0 [133.5[2.72|0.8[ 2.1 [ 1021 |10.37| 66.7 [129.0/2.88|2.2| 5.1 | 1025 |1012| 68.0 |126.8/2.97|4.0( 9.3
60| 1111 542| 926 | 74.8/600]|2.2| 5.1 1115 | 513| 940 | 69.9|637(4.3| 99 | 111.7 | 500| 947 | 674/655]|70(162
150| 29| 67| 80| 1086 | 687| 852 | 94.5|464|1.8 42 | 1093 | 649| 871 | 89.7/493|3.6/ 83 | 1096 | 632| 880 | 873/5.08(59| 136
100| 1054 | 870| 757 [114.1/355(1.3] 29 [ 1062 | 825| 78.0 |1094|3.77(2.7[ 63 | 106.6 | 804| 792 |1071/389(49| 113
120] 101.4 ]10.92| 64.2 |133.5]/272|0.9 2.1 1024 | 10.40| 66.9 [129.1)2.88|2.2( 5.1 | 102.8 | 10.15] 68.2 (126.9/297|4.0| 9.3
60| 1176 | 547]| 99.0 | 75.7]1631(2.2( 5.1 1181 5.18] 1005 | 70.5|]669]43] 99 | 1183 | 504 | 1011 | 679)/688|70) 162
60 |22.6| 53| 122 80| 1150 [ 693| 914 [ 953[487(18| 42 | 1157 | 655| 934 | 90.2|5.18(36( 83 | 116.0 [ 637| 943 | 877/ 534/59| 136
100| 1116 | 878| 817 [1149|373(13| 29 | 1125 | 8.32| 841 (110.0(396(27| 6.3 | 1129 | 8.10| 852 (1075/408|49| 113
120| 107.4 | 11.01 69.8 (134.3|12.86|0.9| 21 | 108.4 |10.49] 72.6 |129.6(3.03|2.2] 51 108.9 | 10.24| 74.0 |127.3/3.12|/4.0| 8.3
60| 1229 | 549| 1042 | 76.4|656]|2.2| 51 | 1234 | 5.20| 105.7 | 70.9(6964.3] 9.9 | 123.6 | 506 1064 | 68.2|7.15|70| 162
30.0| 80| 186 | 80| 120.2 | 695| 964 | 96.0|5.068|18( 42 | 1209 | 6.58 84 | 90.7(5.39]3.6] 8.3 | 121.2 | 640| 994 | 881/555|59| 136
100] 116.6 | 881 86.6 (115.5/3.88|1.3| 29 | 1175 | 8. 89.0 [110.4|4.12]|2.7] 63 | 1179 | 8.14( 90.2 |1079(425(49| 113
120 1122 (11.06]| 74.5 [135.0/298(0.9( 21 | 1133 [10.53| 77.3 [130.0/3.15/2.2| 51 | 113.8 | 10.28 | 78.7 |127.6(3.24|4.0| 9.3
60| 1195 [ 558 1004 | 759|627]22] 51 | 120.1 | 523| 102.2 | 70.6/6.73{4.3] 99 | 1204 | 5.07| 1031 | 68.0/696(70[ 162
50| 27| 63|, 80| 1175 | 7.07 93.4 | 95.7|4.87(1.8] 42 | 1180 | 6.61 955 | 90.4|5.23136| 8.3 | 1183 | 640| 96.5 | 879/542|59| 136
- 100| 1154 | 8.91| 850 [115.4]|3.80(1.3[ 2.9 | 1160 | 8.37| 875 [110.3|406|2.7| 6.3 | 1163 | 811| 88.6 [107.8/4.20({49| 113
120 OPERATION NOT RECOMMENDED 114.0 | 10.49( 78.2 |130.1/3.19]|2.2| 5.1 | 114.3 |10.19| 79.5 [127.6/3.29/4.0| 9.3
60| 126.5 | 563| 107.3 | 76.8|659]|2.2 51 | 1272 | 527 109.2 | 713[707(4.3] 99 | 1275 | 511| 110.0 | 68.5/7.3117.0( 162
70 |226| 50| 115 80| 1244 | 7.13( 1001 | 96.6/5.12|1.8 42 | 1250 | 6.67 | 1022 | 91.1|549]|36( 83 | 1253 | 6.46| 103.3 | 884|569 |59/ 136
: 100 1223 | 8.99| 91.6 |116.3]/3.99]1.3] 2.9 | 1229 | 8.44 94.1 |110.9|427]|27| 63 | 1231 818| 952 [108.2(441(49]| 113
120 OPERATION NOT RECOMMENDED 120.7 |10.58 ] 84.6 |130.7/3.35|2.2| 51 [ 121.0 | 10.27| 86.0 [128.1|3.45/4.0] 9.3
60| 1322 | 565| 1129 | 77.6/685|2.2| 51 | 1328 | 529 1148 | 71.8|/735(43| 99 | 133.2 5.13| 115.7 | 68.9|76117 0| 16.2
300| 77| 178 80| 130.0 | 7.15]| 105.6 | 973|532[1.8| 4.2 | 1306 | 670 1077 | 91.6(5.72(3.6| 83 | 130.9 | 6.48| 108.8 | 887|592(59] 136
100| 127.7 | 9.02| 969 |117.0]415]|1.3] 2.9 | 1283 | 8.47| 994 [1114[4.44|27| 63 | 1286 | 821 | 1006 |1086(459(49( 113
120 OPERATION NOT RECOMMENDED 126.1 | 10.62] 89.9 |131.2/3.48]|2.2| 5.1 [ 1264 |10.31| 91.2 [128.4|3.59|40) 9.3
LEGEND NQTE IS: o | .
ici 1 terpolation is permissible, extrapolation is no
g&; _ g°,e H!mer\\;lolf ﬁﬂorma,nfe F 2. /?u pepr?:)rmar:cepgala is based upgg the lower voltage of dual voltage rated units
GPM — Grgltleonnr;gpera h:inu‘:g] perature (F) 3 All performance data is based upon a load coaxial heat exchanger of single-walled
LWT — Leaving Water Temperature (F) copper construction For vented double-walled performance consult Carrier
MBtuh — Btuh in Thousands fepresentalive ; o anti i
PSI  — Pounds per Square Inch 4 Operation below 40 F EWT is based upon 15% antifreeze solution
TC — Total Capacity (MBtuh)
THA — Total Heat of Absorption (Biuh)

53

17



Application data

Utilize Aquazone™ products to provide optimal energy effi-
cient solutions in the most challenging design applications.
Aquazone water source heat pump products are available
in a several models, which can be used in water loop,

ground water, and ground loop systems.

AQUAZONE PRODUCT GUIDE
TYPE
50 SERIES SIZE (tons) APPLICATION
S0RHC,RVC Standard Efficient, low cost alternative
Horizontal/Vertical Efficiency for retrofit or new boiler/tower
1/,-8 systems.
50RHR,RVR High Efficiency | Efficient, adaptabie unit for
Horizontal/Vertical /-5 new boiler/tower, ground
water, or ground loop systems.
50RHS,RVS Premium Premium, ultra efficient unit for
Horizontal/Vertical Efficiency new boiler/tower, ground
/-6 water, or ground loop systems
50HQ,VQ Large Capacity | Designed to handle large
Horizontal/Vertical 61/,-25 zoned areas for all
applications.
50KQ Console Attractive design for finished
a1y interior, under-window
installations.
50RTG Rooftop Economical solution for |AQ
3-20 problems and tempering
ventilation air.
S50RWS Water-to-Water | Used to pre-heat or cool
3-10 air and can be used as a
stand-alone or supplemental
boiler/chiller in most hydronic
heating applications. Also
conditions process fluids,
lubricants and refrigerants.

Water loop system

Water loop (or boiler/tower) system applications typically
include a number of units plumbed to a common piping
system. For optimal performance, this system should be
designed between 2.25 and 3 gpm per ton of cooling
capacity. The system is comprised of highly efficient pack-
aged reverse cycle heat pump units interconnected by a
water loop. The water circuit serves as both a sink and
source for heat absorption and rejection and is designed
for entering water temperatures between 60 F and 90 F.
Within this temperature range, units can heat or cool as
required from the same water source. Transferring heat
from warm to cold spaces in the building conserves energy
rather than creating new heat.

Refer to the Carrier Water Source Heat Pump Sys-
tem Design Guide for assistance with the design of water
loop systems. The guide includes a practical approach for
the latest and most current design recommendations
including:

* Product application including horizontal, vertical, con-
sole, rooftop, and water-to-water applications.

¢ Ventilation methods and system design including energy
recovery.

* Acoustical considerations for different product types.

» Addressing IAQ (indoor air quality) issues such as con-
densate removal and humidity control.

¢ Air Distribution Design including diffuser selection/
layout and ductwork design.

» Hydronic System Design including pipe sizing/layout
and boiler/tower sizing.
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s Control Configurations such as stand alone, DDC,
DCV, and VVT®.

» WSHP Efficiency/Operational Cost Comparison charts.

» System applications such as a system without a boiler,
variable pumping, and VAV for interior use.

Ground water systems

To utilize Aquazone units in ground water applications,
extended range should be specified. This will provide
factory-installed insulation on the coaxial coil to prevent
condensate from dripping when entering-water tempera-
tures are below 60 F. The standard copper coaxial coil on
the Aquazone units may not be suitable for certain water
conditions. Refer to the Water Conditioning section for
proper coaxial coil material selection.

Surface water system — This system is typically located
near a lake or pond. In this application, the loop can be
submerged in a series of coils beneath the water surface.
The number of coils required depends on system load and
design. This application requires minimum piping and
excavation.

Open loop system — This system is used where ground
water is plentiful. In this application, ground water is
pumped through supply piping from the well to the building.
The water is then pumped back into the ground through a
discharge well as it leaves the building. An additional heat
exchanger is usually installed between the building water
piping system and the ground water piping system. This de-
sign limits the amount of piping and excavation required.

Aquazone units are provided with a standard TXV and
are rated to extremely low temperatures to self-adjust the
refrigeration circuit, therefore water regulating valves are
not required on open loop systems. To conserve water on
this type of system, a slow opening/closing solenoid valve
is recommended.

Ground loop systems

There are many commonly specified designs for ground
loop applications. Typical designs include vertical loops
and horizontal loops. In some applications, water is piped
from the ground or lake directly to the water source heat
pump. Piping is limited to the amount of pipe required to
get the water from the source to the unit.

NOTE: When utilizing Aquazone water source heat pumps
in ground loop systems, refer to design considerations in
the ground water system section.

Horizontal ground loop — This system is used when
adequate space is available and trenching can be easily ac-
complished. A series of parallel pipes are laid out in trench-
es 3 to 6 feet below the ground surface and then back-
filled. Often multiple pipes are used to maximize the heat
transfer capability of each trench. The amount of pipe and
the size of the ground loop field are based on ground con-
ditions, heating, and cooling requirements of the applica-
tion and system design.



Vertical ground loop — This system is used in vertical
borehole applications. This design is well suited for retrofit
applications where there are space limitations or where
landscaping is already complete and minimum disruption
of the site is desired. The vertical ground loop system
contains a single loop of pipe inserted into a hole. The
hole is back-filled and grouted after the pipe is inserted.
The completed loop is concealed below ground. The num-
ber of loops required depends on ground conditions, heat-
ing and cooling requirements, and the depth of each hole.

Hybrid systems — In some applications, it may be bene-
ficial to incorporate a cooling tower into the ground loop
system to reduce the overall cost. A Hybrid System dis-
cards excess heat into the air and increases the cooling
performance of the ground loop.

Water conditioning

In some applications, maintaining proper water quality
may require the use of higher corrosion protection for
the water-to-refrigerant heat exchanger. Water quality var-
ies from location to location and is unique for each job.
Water characteristics such as pH value, alkalinity, hard-
ness, and specific conductance are of importance when
considering any WSHP application. Water typically in-
cludes impurities and hardness that must be removed. The
required treatment will depend on the water quality as
well as type of system. Water problems fall into three main
categories:

1. Scale formation caused by hard water reduces the
heat transfer rate and increases the water pressure
drop through the heat exchanger. As water is heated,
minerals and salts are precipitated from a solution
and deposited on the inside surface of the pipe or
tube.

2. Corrosion is caused by absorption of gases from the
air coupled with water on exposed metal. Corrosion
is also common in salt-water areas.

3. Organic growths such as algae can reduce the heat
transfer rate by forming an insulating coating on the
inside tube surface. Algae can also promote corrosion
by pitting.

NOTE: In most commercial water loop applications,
Aquazone™ WSHP units use a copper water-to-refrigerant
heat exchanger. Units can also be equipped with a cupro-
nickel heat exchanger for applications where water is
outside the standard contaminant limits for a copper heat
exchanger.

WATER QUALITY GUIDELINES
CONDITION ACCEPTABLE LEVEL
pH 7 to 9 range for copper Cupro-nickel may be used

in the 5 to 9 range.

Calcium and magnesium carbonate should not
exceed 20 grains per gallon (350 ppm).

Total Hardness

Iron Oxides Less than 1 ppm.

Iron Bacteria No level allowable.

Corrosion* Max Allowable Coaxial

Level Metal

Ammonia,
Ammonium Hydroxide 05 ppm Cu
Ammonium Chloride,
Ammonium Nitrate 05 ppm Cu
Ammonium Sulfate 05 ppm Cu
Chlorine/Chlorides 05 ppm CuNi
Hydrogen Sulfidet None Allowable —

Brackish Use Cupro-nickel heat exchanger when concentrations

of calcium or sodium chloride are greater than 125 ppm
are present. (Seawater is approximately 25,000 ppm.)

*It the concentration of these corrosives exceeds the maximum allowable
level, then the potential for serious corrosion problems exists

tSulfides in the water quickly oxidize when exposed to air, requiring that no
agitation occur as the sample is taken Unless tested immediately at the
site, the sample will require stabilization with a few drops of one Molar zinc
acetate solution, allowing accurate sulfide determination up to 24 hours
after sampling A low pH and high alkalinity cause system problems, even
when both values are within ranges shown The term pH refers to the acid-
ity, basicity, or neutrality of the water supply. Below 7 0, the water is consid-
ered to be acidic. Above 7 0, water is considered to be basic Neutral water
contains a pH of 7 0.

NOTE: To convert ppm to grains per gallon, divide by 17 Hardness in mg/l is
equivalent to ppm.

Solenoid valves

In applications using variable flow pumping, solenoid
valves can be field installed and operated from the control
board in the Aquazone WSHP unit.

Freeze protection

Applications where systems are exposed to outdoor

temperatures below freezing (32 F) must be protected from

freezing. The most common method of protecting water

systems from freezing is adding glycol concentrations into

the water. Design care should used when selecting both

the type and concentrations of glycol utilized due to the

following:

¢ Equipment and performance may suffer with high con-
centrations of glycol and other antifreeze solutions.

¢ Loss of piping pressure may increase greatly, resulting
in higher pumping costs.

¢ Higher viscosity of the mixture may cause excess corro-
sion and wear on the entire system.

¢ Acidity of the water may be greatly increased, promot-
ing corrosion.

¢ Glycol promotes galvanic corrosion in systems of dis-
similar metals. The result is corrosion of one metal by
the other, causing leaks.
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Application data (cont)

Source vs. load heat exchanger

Both the load and source heat exchangers are water-to-
refrigerant heat exchangers. The water for the source heat
exchanger is supplied from a ground loop, open loop (well
water), or water loop (boiler/tower) system. Heat from the
refrigeration circuit is exchanged between the load and
source heat exchangers. The water for the load heat
exchanger can be used in many applications to provide
chilled or hot water for air handling units, fan coils,
hydrlonic baseboards, radiant in-slab piping, or swimming
pools.

WATER OUT WATER OUT
¥ | ! Y
REFRIGERATION
LOAD: o CIRCUIT 3 :
MECHANICAL g 8 | | |coouie Towen,
G q w BOILER, GROUND
HYDRONIC COIL, o 2 LOOP OR OPEN
CONCRETE SLAB, g 5 €
FLOORING) 2 N 2 WeL
[ 4
WATER IN WATER IN

Parallel operation

Multiple units can be piped in a parallel operation to satisfy
heating and/or cooling loads that cannot be accomplished
from a single 50RWS water-to-water unit. This arrange-
ment provides additional capacity combinations beyond
the largest 50RWS unit offered.

Cycling one or more of the units on or off will provide
capacity control through staging of multiple unit combina-
tions. In a parallel operation, the total pressure drop
through the load heat exchanger of multiple units is the
same as the drop through a single unit.

LOAD
T OUTPUT

S50AWS 50RWS
UNIT #1 UNIT #2

LOAD SIDE | SOURCE SIDE

LOAD SIDE | SOURCE SIDE

[ OUT OUT @1 e OUT OUT @

o N ® TIN IN @
|

LOAD ]
INPUT >

SOURCE _, SOUVRCE
INPUT OUTPUT
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Series operation

Multiple units can be piped in a series type operation to
satisfy lower cooling leaving water temperature.

In a series operation, the leaving load water temperature
of the first unit becomes the load entering water tempera-
ture of the second unit. This arrangement provides an addi-
tional decrease in water temperature beyond the capability
of a single unit. For example, a typical drop of 10 F to
15 F can be accomplished with one 50RWS unit. When
2 or more units are piped in series, the water temperature
drop ranges between 20 F and 25 F. Capacity control is
provided by cycling one or more of the units on or off to
provide staging of the leaving water temperature from the
units.

When the load coils are piped in series, the total water
pressure drop through the load heat exchanger of the units
should include both units. This is a consideration when siz-
ing the overall system, since an increase in pump horse-
power may be required.

LOAD
OUTPUT
50RWS 50AWS
UNIT#1 UNIT #2
tOAD SIDE | SOURCE SIDE LOAD SIDE | SOURCE SIDE
& OUT OUT @] - OUT OUT @
T N N e ~® IN Ne
LOAD
INPUT
SQURCE SOURCE
INPUT v OUTPUT

Tempering ventilation air in air handlers

The load heat exchanger in a water-to-water unit provides
chilled water during the cooling season and hot water dur-
ing the heating season. The source heat exchanger is used
to provide warm water for ventilation air reheat during the
cooling season. In the heating season, the source heat
exchanger uses heat from building exhaust to efficiently
produce hot water for heating ventilation air in the air-
handling unit. The cooling and heating systems can be
either piped together for tempering ventilation air as part
of an overall integrated system with water-to-water units,
or implemented separately depending on the particular
design requirements for the ventilation air system.

NOTE: Depending on the system hydronic design, circula-
tion pumps may be required for the source and load of the
water-to-water heat pumps in both heating and cooling
season operations.



Cooling season

On the load side of the 5ORWS unit, chilled water is circu-
lated to the air-handling unit where it cools and dehumidi-
fies ventilation air. The water absorbs heat from the
ventilation air and returns back to the 50RWS unit where
the heat is removed via the refrigeration circuit and then
transferred to the source heat exchanger. Heated water
from the source heat exchanger is used to reheat air in the
ventilation unit. The heat is then absorbed from the water
by the air in the reheat coil and if necessary is returned to
the cooling tower, boiler or ground loop for further heat

rejection.
OUTDOOR
39M AR AR
HANDLING UNIT
FOR VENTILATION
AR COOLING
COL e
REHEA

CONDENSER| o CHILLED
WATER FOR WATER

REHEAT SUPPLY

FAN
L&I P
SUPPLY
AR

CONDENSER |« [+]
WATER FROM SoAwS

BOILER, @

GROUND [ -
LOOP, ET

Heating season

Building exhaust heat is used by the water-to-water unit for
hot water generation. On the load side of the heat
exchanger, hot water is circulated to the air-handling unit
for heating ventilation air. As the heat from the water is
released to the air, the water is circulated back to the
50RWS unit. On the source side of the unit, water is circu-
lated through the heat recovery coil, picks up heat from the
exhaust airstream, and then circulates to the 50RWS unit.
A pair of control valves is required to maximize the process
of extracting the heat from the exhaust. Control valves on
the source heat exchanger supply and return water from
the main water loop to minimize {or possibly eliminate) the
need for additional heat injection by system boilers.

OUTDOOR
AIR

HEATING
coi

39MAIR
HANDLING
UNIT

EXHAUSTED
AR
HEAT

CONDENSER] bt
WATER FOR

REHEAT

REHEAT
coiL

SUPPLY
FAN 4

HOT
/’ WATER

EXHAUST AIR =
FROM
BUILDING
(BATHROOMS, SUPPLY 3
ETC) AR
CONDENSER | —a—o o] s0ws [«
WATER FROM )
ILER,
GROUND » @
LOOP, ETC. —
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Hydronic heating/cooling system
with storage tank

In some cooling or heating applications, the addition of a
storage tank may be necessary. The tank allows hot or
chilled water temperatures to fluctuate, allowing the water-
to-water heat pump to operate more consistently.

In heating applications, this prevents equipment short
cycling and to allow different flow rates through the water-
to-water unit rather than through the hydronic heating
delivery system.

A storage tank is also required for cooling applications if
the water-to-water unit is 20% larger than the cooling load
and/or multiple fan coil units in the same application.

NOTE: In cooling applications where only one fan coil is
utilized, water-to-water units may be able to operate with-
out a storage tank.

The size of the storage tank should be based upon the

primary use of the application. For heating, storage tanks
should be sized at one U.S. gallon per 1,000 Btuh of heat-
ing capacity at the maximum entering source water tem-
perature and the minimum entering load water
temperature. For cooling, storage tanks should be sized at
one U.S. gallon per 1,000 Btuh of cooling capacity at the
minimum entering source water temperature and the maxi-
mum entering load water temperature. The selection of the
storage tank should be based upon the larger of the heat-
ing or cooling calculations.
NOTE: When the water-to-water units do not have suffi-
cient capacity to handle the required heating load, supple-
mentary heating such as electric heat or a boiler may be
required.
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Application data (cont)

Snow melting systems

Snow melting systems use water-to-water heat pumps to
melt snow and ice. The water-to-water heat pumps circu-
late hot water through a piping loop in a slab to melt ice
and snow. This system is especially energy efficient when
coupled with a geothermal ground loop for heat addition/
rejection. The size of the water-to-water heat pumps is
based on the amount of heat needed to melt the snow
across the surface.

NOTE: Consult the ASHRAE HVAC Applications Hand-
book for slab piping design and temperature requirements,

The 50RWS units can be configured with a field-
supplied control system for ice and snow melting. In com-
mercial applications where fast ice removal is required,
keeping the slab at a stationary temperature just below the
freezing point and then gradually increasing the hot water
temperature may reduce melting time.

NOTE: To prevent thermal expansion of the slab due to
extreme temperature differences, hot water temperature
should be slowly increased.

50RWS -«
FREEZERS
g .

DISPLAY

AT MELTING COOLERS
| 50RHR

L [ossagame
~—__ PARKING oor
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50RWS036-120 UNIT OPERATING TEMPERATURES

COOLING HEATING
SOURCE COIL G B
MIN. ENTERING LIQUID 50 20
NORMAL ENTERING WATER 85 60
MAX ENTERING WATER 110 70
LOAD COIL
MIN. ENTERING WATER 50 60
NORMAL ENTERING WATER 60 100
MAX ENTERING WATER 90 120

WATER TEMPERATURE CHANGE (F)

58

THROUGH HEAT EXCHANGER
RISE (F) | DROP (F)
WATER FLOW RATE (GPM) (Cooling) | (Heating) _
FOR CLOSED LOOP:
GROUND SOURCE OR COOLER/ 9-12 4-8
BOILER SYSTEMS AT 3 GPM/TON
FOR OPEN LOOP:
GROUND WATER SYSTEMS AT 20-26 10-17
1.5 GPM/TON
COAX WATER PRESSURE DROP
SOURCE COIL
UNIT GPM PRESSURE DROP (psi
50RWS 30F 50 F 70F 90 F
5.0 4.2 2.6 23 1.8
036 7.0 5.8 4.1 4.1 3.1
9.0 8.4 6.0 5.5 49
7.5 3.1 2.2 1.9 1.5
060 11.3 5.0 40 3.6 3.1
15.0 7.4 6.1 55 5.0
15.0 4.3 3.1 2.7 2.1
120 22.6 7.0 56 5.0 43
30.0 10.3 85 7.7 7.0
LOAD COIL
UNIT GPM PRESSURE DROP (psi)
50RWS 50 F 70F 90F
5.0 2.3 1.6 1.3
036 7.0 4.1 29 26
9.0 5.3 4.6 43
7.5 1.9 1.4 11
060 11.3 3.4 29 22
15.0 5.6 4.6 3.9
15.0 2.6 2.0 16
120 22.6 48 3.9 3.1
30.0 7.8 6.4 5.3




Electrical data

UNIT VOLTAGE VOLTAGE RANGE COMPRESSOR TOTAL MCA MOCP*
50RWS (V-Ph-Hz) MIN/MAX RLA LRA QaTyY FLA
208/230-1-60 197/254 15.0 73.0 1 15.0 18.8 30
036 265-1-60 239/292 14.3 71.0 1 14.3 17.9 30
208/230-3-60 187/254 10.7 63.0 1 10.7 13.4 20
460-3-60 414/506 5.0 31.0 1 5.0 6.3 15
208/230-1-60 197/254 28.0 169.0 1 28.0 35.0 60
060 208/230-3-60 187/254 19.3 123.0 1 19.3 24.1 40
460-3-60 414/506 7.5 49.5 1 7.5 9.4 15
575-3-60 518/633 6.4 40.0 1 6.4 8.0 15
208/230-1-60 197/254 28.0 169.0 2 56.0 63.0 90
120 208/230-3-60 187/254 19.3 123.0 2 38.6 43.4 60
460-3-60 414/506 7.5 49.5 2 15.0 16.9 20
575-3-60 518/633 6.4 40.0 2 12.8 14.4 20
LEGEND
FLA — Full Load Amps
HACR — Heating, Air Conditioning, and Refrigeration
LRA — Locked Rotor Amps u
MCA — Minimum Circuit Amps c us
MOCP — Minimum Overcurrent Protection ®
RLA — Rated Load Amps
*Time-delay fuse or HACR circuit breaker.
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Typical wiring schematics

TYPICAL AQUAZONE™ COMPLETE C CONTROL WIRING
———
Grouad Component Location
= L3 T3
Power Supply ((3=====s=semmsmmennngy OB omprEser T3T2 TI
Use copper LT : :
conductors only. < [2====ma==efiooa oo oo OB (
See Note 2 cc g
——
L] om o o - ke - - - .- O BLK Ground
cc
BLK/RED LT L
Tfnnr (460V)
SEE GRY
CB NOTE3 BLK| (575V)
> - (‘23&]:
SV) XTI 0
24V ’77 RED Thmr - &D
(208V) ALARM COMPRESSOR s
ORG RUN o [l
230
& vio \/'-1\/ BRN  BRNY G/YEL [_ [] .
]
/\Q 4
SEE RED | GRN 'D =
NOTE 7 SEE
L——I NOTE 7
- | —=
| -
% BR BRGT cCG cc —®
YEL BLU
g -
Test Pins . a—‘
Compressor
R Relay T—} ! RED —ofgo-—l P
Aquazone o . 2 RED
Thermostat Y T 3 BLU
SEE NOTE 5 i SEE 4 —O‘IO—l Loc
7@_ Compressor J:J NOTE 4 LOC 4 BRN
. Wie s B Sw;mh ol GRY @ PPl ol
Cooling LW FP1 Low Temp N?:{ Used 6 GRY NOTE 4
OO ==—— Lo Oft On 7 VIO
. | W2 P2 [ FP2
[ ) G — FP2 Low Temp ‘8 VIO
RO} BVAC R — 9 BRN
F—— Stan 4 v RV
cofGommen L1 . ﬁ LED Yy ORG v
Al | T
xigl Aem s ] W 4 Not Used
] AL | |‘1JHL C co 1
SEENOTE 6 | Microprocessor | | =~ P2
SEE NOTE 6 for arm : =
Dry Alarm Contact ]‘:: —l Relay Control Logic | %4Cv
I - | EH1 P
i
EH2 D)
co k)
LEGEND
AL — Alarm Relay Contacts NEC — National Electrical Code )
BR — Blower Relay P1 — Field Wiring Terminal Block oOo Relay/Contactor Coil
gB —_ 8ircuit Breaker ::I‘S -_ Eeﬁorman%e |Moréitc;r g
C — Compressor Contactor — Reversing Valve Solenoi . ]
co - gensor, Condegsate Overflow Ttrmr  — Transformer oAro  Solenoid Coil
FP1 -~ Sensor, Water Coil Freeze Protection ———  Fi i iri i
FP2  — Sensor, Air Coil Freeze Protection F!eld Line Voltage W.|r.|ng 0-5™®  Temperature Switch
HP — High-Pressure Switch ~ = — — Field Low Voltage Wiring Thermistor
i‘gé - ﬂumpe'r, &larm P Switch — - —  Printed Circuit Trace
— Loss of Charge Pressure Switc — .. — Optional Wiring — Ground
*Optional wiring G Wire Nut

NOTES: )

1 Compressor and blower motor thermally protected internally. 6. 24-v alarm signal shown. For dry alarm contact, cut JW1 jumper and dry

2 All wiring to the unit must comply with NEC and local codes contact will be available between AL1 and AL2.

3 Transformer is wired to 265 v (BRN) lead for 265/1/60 units, or 208 v (RED) lead 7 Transformer secondary ground via control board standoffs and screws to
for 208/1/60 For 230/1/60 switch RED and ORG leads at L1 and insulate RED contro! box. (Ground available from top two standoffs as shown.)
lead Transformer is energy limiting or may have circuit breaker. 4 8 Transformer wired to 460 v {BLK/RED) lead for 460/3/60 units and 575 v

4 FP1 thermistor provides freeze protection for water. When using antifreeze (GRY) lead for 575/3/60 Transformer is energy limiting or may have a
solutions, cut JW3 jumper . . i circuit breaker.

5 Typical Aquazone thermostat wiring shown. Refer to thermostat installation 9. 208/230 v transformers will be wired for 208 v operation. For 230 v oper-
instructions for wiring to the unit Thermostat wiring must be Class 1 and volt- ation, disconnect RED lead at L1 and attach ORG lead to L1 Close
age rating equal to or greater than unit supply voltage. open end of RED lead with insulating tape
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TYPICAL AQUAZONE™ COMPLETE C CONTROL WIRING — DUAL COMPRESSOR

POWER SUPPLY
REFER To DATA PLATE
SEE NoTE 2

~i

=0

o am
PZ%EV) E&E!: —SRY SBY
RN a0} aw
B 0 0 e L £ ol @ w [
MO [Tems L o R BRCQ CCo cc.
EE & ST e
Aquzone R R eco—oze,,, B3 [ ican SO0
s';;jc:}m“:.l "v = ; ""_°'x°'|mc| e w_ozo.] Locz — COMPONENT LOCATION
w3 D Swiren M—cry £ - Wy o Switen
- e B | [ B2 e ﬁ 3E.. i g S
P | = o A g oot Al - - = O
 ofczre: : Y | T e = e Jotiy wamaai I - =
Lo B " | . ot s @ @ b O
b MICROPROCESS Of |CROPROCESSOR
At ConTRoL Logt ConraL. Lociq cel cc2 n O
= [T — @0
ALARM CONTACT .
CRCI CRCZ - -
LEAD COMPRESSOR LAG COMPRESSOR ORG -~ o
= =
LEGEND
AL — Alarm Relay Contacts LOC  — Loss of Charge Pressure Switch .
BR — Blower Relay NEC — National Eiectrical Code o()o Relay/Contactor Coil
CB — Circuit Breaker P1 — Field Wiring Terminal Block
CcC — Compressor Contactor PM — Performance Monitor oA~  Solenoid Coil
CO  — Sensor, Condensate Overflow RVS  — Reversing Valve Solenoid ° Co
FP1 — Sensor, Watéar Coil Freeze Protection TRANS -— Transformer ot D Temperature Switch
FP2 — Sensor, Air Coil Freeze Protection === Fi i i .
HP  — High-Pressure Switch Field Line Voltage Wiring o  Thermistor
JW1  — Jumper, Alarm - -—— Field Low Voltage Wiring | Ground
— . — Printed Circuit Trace = u
*Optional wiring. =+« == Optional Wiring ] wire Nut

NOTES:

1.
2.
3.

4.

Compressor and blower motor thermally protected internally.

All wiring to the unit must comply with NEC and local codes.
Transformer is wired to 265 v (BRN) lead for 265/1/60 units, or
208 v (RED) fead for 208/1/60. For 230/1/60 switch RED and
ORG leads at L1 and insulate RED lead. Transformer is energy
limiting or may have circuit breaker.

FP1 thermistor provides freeze protection for water. When using
antifreeze solutions, cut JW3 jumper.

5. Typical AqQuazone thermostat wiring shown. Refer to thermostat

installation instructions for wiring to the unit. Thermostat wirin
must be Class 1 and voltage rating equal to or greater than unit
supply voltage.

. 24-v alarm signal shown. For dry aiarm contact, cut JW1

jumper and dry contact will be available between AL1 and AL2.

. Transformer secondary (ground via control board standoffs and

screws to control box. (
as shown.)

round available from top two standoffs

. Transformer wired to 460 v (BLK/RED) lead for 460/3/60 units

and 575 v (GRY) lead for 575/3/60. Transformer is energy limit-
ing or may have a circuit breaker.

. 208/230 v transformers will be wired for 208 v operation. For

230 v operation, disconnect RED lead at L1 and attach ORG
lead to L1. Close open end of RED lead with insulating tape.
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Typical wiring schematics (cont)

TYPICAL AQUAZONE™ DELUXE D CONTROL WIRING

m————

g

L3 T3 gen

Thrrur

Limas 3 Commrcssor
T
Power Supply _ﬂg‘ T2 oy <‘r
o J/
Use copper conductors only
Ly 11
L v rlo—Bl‘K
cC
SpE
NOTE}
ver OB Tmms g ¢
——0
24v BRN | BLK/RED
LU (415Vv)| (460V)
GRY
(575\)
BRN
(265V)
D
(208V)
ORG
(240V)
SEE
NOTE 7 Nore 7
LT s |
AR —n—_—ﬂw— comi wf |
SEE NOTE § Pl R o 1‘
T — —
v2 |2
wi|3 K [
SPLLO
S Cooling ——Howd 4 RBLAY
v G |s D m.'g 3
Byae e [s Microproccssor
Common _ _ _LIE 7 Control Logic - RED 00— p
Avm AT s--—-oﬂo—’ SER RED
ALARM | NOTE# Loc BLU —oto—|
SEE NOTE 6 for —P2_ RELAY wa BRN Loc
Pory Contact Alarmi AL? vt 0ee STATUS [G) Gkv—@v—| SEE
R AL2 DRY TEST GRY TPl NoTEs
—
NSB FAULT vio T e
ESD RELAY X | RvS
OvVR M oRe .
; i —
— Py | ALARM COMPRESSOR
l_A__ j\.’wl i RUN
3 FPULow  NOTE 4 VIO /2y BRN _BRNY - YEL
R w2 R
NO1 P2 Low
ACLCI Jw1
NC1 — 1P NO
COM ELAY
NOZ |— 1 P DieErabic acc BRN -
™ 4 Unit e i MPR.
NC2 | Tomt: Hoar Coollcat Pump | £ 3] 2™ RRT AV
oM [RELAY RV on VRV 2 &<
> Belmid/Normal Functions "% YEL
Boilerless: EnableDisable T H: hi fan/dehumid
§ Boilcrless: 40°K/SOF 8 Nol Used
DIF SWITCH
PACKAGE

NEC

Alarm Relay Contacts
Circuit Breaker
Compressor Contactor

High-Pressure Switch
Jumper, Alarm

Frserrnrnd

National Electrical Code

*Optional wiring

NOTES:

Sensor, Condensate Overflow
Sensor, Water Coil Freeze Protection
Sensor, Air Coil Freeze Protection

Loss of Charge Pressure Switch

1 Compressor and blower motor thermally protected internally.
2 Al wiring to the unit must comply with NEC and local codes.

3 Transformer is wired to 265 v (BRN) lead for 265/1/60 units, or 208 v (RED) lead 7 Transformer secondary ground via control board standofis and screws to

for 208/1/60 For 230/1/60 switch RED and ORG leads at L1 and insulate RED

LEGEND
P1 — Field Wiring Terminal Block
PM — Performance Monitor
RVS — Reversing Valve Solenoid
Trans — Transformer
=== Field Line Voltage Wiring
——— ~— Field Low Voltage Wiring

e . —  Printed Circuit Trace

oOo Relay/Contactor Coil

Solenoid Coil
Temperature Switch
Thermistor

Ground

Wire Nut

LED

6 24-v alarm signal shown. For dry alarm contact, cut JW1 jumper and dry
contact will be available between AL1 and AL2.

control box. (Ground available from top two standoffs as shown )

lead. Transformer is energy limiting or may have circuit breaker. 8 Transformer wired to 450 v (BLK/RED) lead for 460/3/60 units and 575 v

4 FP1 thermistor provides freeze protection for water. When using antifreeze

solutions, cut JW3 jumper
5 Typical Aquazone thermostat wiring shown. Refer to thermostat installation 9. 208/230 v transformers will be wired for 208 v operation For 230 v oper-

instructions for wiring to the unit. Thermostat wiring must be Class 1 and volt-

age rating equal to or greater than unit supply voltage.

circuit breaker.

open end of RED lead with insulating tape

(GRY) lead for 575/3/60. Transformer is energy limiting or may have a

ation, disconnect RED lead at L1 and attach ORG lead to L1. Close

26

62




Typical control wiring

PREMIERLINK™ CONTROLLER APPLICATIONS WITH COMPLETE C CONTROL
PREImI(ER COMF'CLETE
L
PWR . CONTROL
° L i '
E_ HSVEXHRVS o poc : ! M
! 1
|_. L CR : : : - w
- !
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e ! ) |
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Ju P | : : !
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LWT — Leaving Water Temperature Sensor . ! J r----e%¢C
SAT — Supply Air Temperature Sensor CMP1 | ! ! )
SPT — Space Temperature Sensor > ~----—- - -~ T==——— | : I G
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mode. --o FAN 1 ) 1
et —e-------- T ————————— tt AL2
11
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e PWR o oo DELUXE
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— 1 1
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Typical piping and wiring

TYPICAL WATER LOOP (BOILER/TOWER) SYSTEM

Air Pad or
Extruded w
polystyrene
insulation board

Concrete
block or
brick

Thermostat Wiring

. Load Heat Exchanger
Unit Power Connection
Disconnect
Stainless steel
braided hose
Automatic
E Balancing
I Valve Optional Low
Pregsure I;()jrop
Air Pad or - olenoi
Extruded - Valve
polystyrene
insulation board |0
A olo Ball Valve with
™~ | o = o integral P/T plug  Water Out
Concrete g & /: Egggmg
biock or O
Brick \ q — > f~>/ —_—
(
M _Ball Valve with
1 Y-Strainer integral P/T plug
Thermostat with blow-off
Wiring valve
TYPICAL GROUND WATER SYSTEM
1
Unit Power Load Heat Exchanger
Disconnect Connections
Automatic
Balancing
Solenoid  Valve Expansion
Valve Tank

Water Out

ter Iin

Stainless Steel
Braided Hose
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I

/

Air Pad or
Extruded
polystyrene
insulation board

Concrete a2

block or
brick

Therm
Wiring

TYPICAL GROUND LOOP SYSTEM

Load

Heat Flow
Unit Power Exchanger Controller =
Disconnect Connection

Insulated
Hose Kit

D

P/T Plugs

N
B
\r\ Stainless Steel
' Braided Hose

ostat .
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Guide specifications — 50RWS036,060,120

Commercial Water-to-Water Source
Heat Pump Units

HVAC Guide Specifications

Size Range: 29,000 to 91,800 Btuh Cooling Capacity
Carrier Model Number: 50RWS, Size 036, 060, 120

Part 1 — General

1.01
A.

1.02

SYSTEM DESCRIPTION

Heat pump units designed to operate with 20 to
110 F water temperature. Units shall consist of high
efficiency scroll compressor(s) and shall have single
or dual independent refrigeration circuits.

. Units shall be individually packaged with wooden

skid covered with protective corner posts and plastic
stretch wrapping for maximum protection.

QUALITY ASSURANCE

Basic unit shall be rated and certified in accordance
with ARI/ISO/ASHRAE Standards.

. Units shall have insulation and adhesive which meet

NFPA (National Fire Protection Agency) 90A
requirements for flame spread and smoke gen-
eration, and assembled units shall be UL and UL,
Canada certified.

Units shall be factory tested under normal operating
conditions at nominal water flow rates to assure
proper operation of all components and safety
devices.

Part 2 — Product

2.01
A

D.
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EQUIPMENT
Heat Pump Assembly:

Factorytested and assembled single-piece water
source heat pump units shall be factory wired,
charged with non-CFC R-22, contain refrigerant-
to-water heat exchanger, 4-way reversing valve,
compressor, metering device, and all internal con-
trols and safety devices.

. Unit Cabinet:

1. Unit shall be constructed of heavy gauge
galvanized sheet metal with removable service
panels.

2. Unit shall have separate entrances for high- and
low-voltage electrical supplies.

3. All interior surfaces shall be lined with 1/g-in.
thick, 11/, Ib/cu ft. density acoustic type fiber-
glass insulation. All fiberglass shall be coated
and all edges shall be tucked under flanges.

Compressors:

Unit shall have heat pump duty, scroll compressor(s)
with internal and external isolation.

Heat Exchangers:

1. Refrigerant-to-water heat exchanger shall be
steel/copper tube-in-tube type rated for

450 psig refrigerant, 450 psig water-side
pressures.
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2. Optional steel/cupronickel refrigerant-to-water
heat exchanger shall be used for open loop
applications, or where water quality cannot be
maintained as specified by manufacturer.

E. Refrigerant Components:

1. Refrigeration circuit components shall include
liquid line service valve, suction line service
valve, reversing valve, a full charge of compres-
sor oil, and a holding charge of refrigerant.

2. Thermostatic expansion valve shall be provided
for refrigerant metering.

F. Solid-State Controls:

Two light-emitting diodes (LEDs) shall be externally
mounted to indicate compressor ON status and unit
fault modes.

G. Controls and Safeties:

1. Safety devices on all units shall include low-
pressure sensor, high-pressure switch and low
water temperature sensor.

2. Standard Complete C electronic control sys-
tem(s) on all units shall interface with a heat
pump (Y, O} wall thermostat (mechanical or
electronic). The control system shall have the
following features:

a. Anti-short cycle time delay on compressor
operation; time delay shall be 5 minutes
minimum.

Random start on power-up.

Low voltage protection.

High voltage protection.

Condensate overflow shutdown.

Unit shutdown on low refrigerant pressures.
Unit shutdown on high or low water tem-
perature {selectable for antifreeze solutions).

Option to reset unit at thermostat or discon-
nect. Fault type shall be retained in memory
if reset at thermostat.

Automatic intelligent reset. Unit shall auto-

matically restart 5 minutes after shutdown if

the fault has cleared. Should a fault occur 3

times sequentially, then lockout will occur.

Ability to defeat time delays for servicing.

k. Light-emitting diode (LED) to indicate high
pressure, low pressure, improper voltage,
water coil freeze protection, air coil freeze
protection, condensate overflow, and con-
trol status.

. Unit Performance Monitor to indicate

inefficient operating conditions prior to unit

lockout.

m. Remote fault type indication at thermostat

@ ~e 0o

=
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Single harness connection for all safety
devices.

o. Selectable 24-v or pilot duty dry contact
alarm output.
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3. Unit controls shall be 24 volt and provide
heating or cooling as required by the remote
thermostat.

I. Sound Attenuation (Mute) Package:

Consists of attenuation material applied to cabinet
to reduce noise.

dJ. Field-Installed Accessories:
1. Thermostat Controls:

p. 24-v output to cycle a motorized water valve
with compressor contactor.

3. Optional Deluxe D electronic control shall have
all the features of the Complete C control, with
the following additional features:

a. A removable thermostat connector.
b. Random start on return from night setback.
c. Minimized reversing value operation for

extended life and quiet operation.

d. Night setback control from low temperature
thermostat, with 2-hour override initiated by
a momentary signal from the thermostat.

e. Dry contact night setback output for digital
night setback thermostats.

f. Ability to work with heat/cool (Y, W)
thermostats.

g. Ability to work with heat pump thermostats
using O or B reversing valve control.

h. Single grounded wire to initiate night set-
back or emergency shutdown.

i. Boilerless system control can switch auto-
matically to electric heat at low loop water
temperature.

j.  Control board shall allow up to 3 units to be
operated from one thermostat without any
auxiliary controls.

k. A relay to operate an external damper. The
control to be such that the damper will not
open until 30 minutes after the unit comes
back from Unoccupied mode.

. Fan speed selection at thermostat.

m. A relay to restart a central pump or control
a 24-v motorized water valve.

n. Intelligent fan speed selection based upon
thermostat demand and/or dehumidistat
signal.

. Carrier PremierLink™ Controller:

This control will function with CCN and
ComfortVIEW™ software. It shall also be com-
patible with ComfortLink™ controllers. It shall
be ASHRAE 62-99 compliant and Internet
ready. It shall accept a CO5 sensor in the condi-
tioned space and be Demand Control Ventila-
tion (DCV) ready. The communication rate
must be 38.4K or faster. It shall include an inte-
grated economizer controller.

H. Electrical
1. A control box shall be located within the unit

compressor compartment and shall contain a
50 VA transformer, 24 volt activated, 2 or
3 pole compressor contactor, terminal block for
thermostat wiring and solid-state controller for
complete unit operation. Electro-mechanical
operation WILL NOT be accepted.

. Units shall be name-plated for use with time
delay fuses or HACR circuit breakers.

67

a. Programmable multi-stage thermostat with
7-day clock, holiday scheduling, large backlit
display and remote sensor capability.

b. Programmable 7-Day Light-Activated Ther-
mostat offers occupied comfort settings with
lights on, unoccupied energy savings with
lights off.

c. Programmable 7-Day Flush-Mount Thermo-
stat offers locking cover plate with tamper
proof screws, flush to wall mount, dual point
with adjustable deadband, O or B terminal,
and optional remote sensor.

d. Programmable 5-Day Thermostat offers
2 stage heat, 2 stage cool, auto changeover,
5-minute built-in compressor protection, lock-
ing cover included.

e. Non-programmable Thermostat with 2 heat
stages, 2 cool stages, auto changeover,
5-minute built-in compressor protection, lock-
ing cover included.

. Fire-Rated Hoses kits with a fixed MPT on one

end and a swivel with an adapter on the other
end. Hose kits can be either stainless steel or
galvanized.

. Ball Valves (Brass Body) for shutoff and balanc-

ing water flow. Available with memory, mem-
ory stop, and pressure temperature ports.

. 'Y Strainers (Bronze Body) “Y” type configura-

tion with a brass cap. Maximum operating pres-
sure rating of 450 psi. Strainer screen made of
stainless steel.

. Solencid Valves (Brass Body) provides slow

operation for quiet system application.

. Hose Kit Assemblies includes a ported ball valve

with pressure temperature (P/T) plug ports,
flexible stainless steel hose with swivel and nip-
ple. Return hose includes a ball valve, preset
measure flow (gpm) with two P/T ports, flexible
stainless steel hose with a swivel and nipple.

. Remote Sensor for wall or duct mounted

applications.

. PremierLink™ accessories include air tempera-

ture sensors, COg sensors, communicating
room sensors and linkage thermostats.
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& rrane

Dependable Design

Sound

Quiet operation is achieved through
design. All units have thermal/
acoustical insulated cabinets to
attenuate compressor noise.
Compressors are internally isolated to
reduce vibration noise.

Compressor

The high efficiency hermetic
compressor helps assure quiet, reliable
and efficient operation.

Filter Drier

This unit is also equipped with a filter
drier to dehydrate and clean the
system, adding to the life of the unit.

Heat Exchanger

The exclusive refrigerant to liquid heat
exchanger is a helical coil and shell
design. The heat exchanger serves as a
flooded evaporator/accumulator in the
heating mode and a receiver in the
cooling mode.

Expansion Valve

All units are equipped with a balanced
port, bidirectional thermal expansion
valve. The valve precisely meters the
refrigerant flow through the circuit.
No check valves are required.

Safety

This unit was designed with safety and
maximum protection in mind. High and
low pressure cutouts are included to
protect the compressor. A freezestat is
included to protect the unit from
unusually cold waterflow or no water-
flow conditions. The lockout relay will
shut the entire unit off if there is a
problem.

Features
and
Benefits

Easy Installation

Loop Pump(s)

Loop pumpfs) are 115/60/1, six amps
maximum, field connected to the pump
relay.

Easy Serviceability and
Maintenance

Access Panels

The unit has a service door and the top
is removable for access to all
components.

Transformer
The unit is supplied with a 40 VA
transformer.

Control Box

The control box is amply sized to
facilitate any troubleshooting or service
work that might be required.

Service Ports

High and low side service ports are
external to the unit. This simplifies

accessing refrigerant pressures and
saves service time.
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System Benefits
The ground source heat pump system
consists of:

* the water source heat pump
* the ground heat exchanger made of

high density thermoplastic pipe
{guaranteed 25 years or more by many
manufacturers)

a low wattage circulating pump

In the heating mode, the closed loop
heat exchanger absorbs heat from the
earth {typically 50 to 70 F) and is
compressed by the heat pump to a
higher temperature. An antifreeze
solution may be added to the ground
loop heat exehanger to enhance the
heating operation. In the cooling mode,
the heat pump extracts heat and
moisture from the air and rejects the
heat to the cooler ground.

Due to constant moderate earth
temperatures, the system is typically
twice as efficient as an air-to-air heat
pump and three times that of high
efficiency gas or resistance heat.
Moderate earth temperatures translate
into highest comfort levels.

The self-contained unit is entirely
within your home, much like a
refrigerator, avoiding outside weather
extremes, field refrigerant connections,
and a noisy, unsightly outdoor air
conditioning unit.



Model
Number
Description

Ground Source Residential
Water-To-Water Upflow Heat Pump

WXWA 026 1081
1,2 3 4567 8 91011
Digit 1 and 2 — Product Type Digit 8 — Voltage (Voits/Hz/Phase)
WX = Ground Source Residential Heat 1 = 208-230/60/11 —

Pump Without Desuperheater 40 VA Transformer
Digit 3 — Product Configuration Digit 3 — Unit Arrangement
W = Water-To-Water 0 = Water-To-Water Arrangement
Digit 4 — Development Sequence Digit 10 — Design Sequence
Current Development Current Design
Digit 5, 6 & 7 — Unit Nominal Digit 11 — Heat Exchanger

Capacity 1 = Copper Heat Exchanger w/35 F

026 = 22.6 MBh Freezestat
035 = 364 MBh 2 = 90110 Cupronickel Heat Exchanger
041 = 40.0 MBh w/35 F Freezestat
051 = 495 MBh 3 = Copper Heat Exchanger w/Low
061 = 60.0 MBh Temp. (20 F) Freezestat

4 = Cupronickel Heat Exchanger
wiLlow Temp. (20 F) Freezestat
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The Heat Pump

The WXWA is a heating and cooling
hydronic fluid water-to-water heat
pump which is capable of producing
fluids up to 130 F or chilled fluid
temperatures down to 25 F. The
extended operating temperature range
offers great opportunities in residential,
commercial and industrial applications.
Following are some of the typical
applications of the water-to-water unit:
radiant slab heating, space heating/
cooling with fan coils, snow melting,
high volume water heating, swimming
poo! or spa heating and fish farms,

The WXWA has two hydronic sides. To
differentiate between the two we
define the “source” or sink side as
where we extract or reject heat. The
load side supplies the terminal devices.

Earth Coupled Applications

The earth provides a constant,
unchanging source of energy. This
energy can be used as either an energy
source or energy sink. It is possible by
burying polyethylene or polybutylene
pipe within the earth to achieve
considerable energy improvements
over other systems.

This is because the fluid temperatures
tend to be more favorable for earth
coupled systems. Thus the equipment
operates at lower discharge pressures
and uses less kw. Energy efficiency
levels (EER) as high as 20 have been
demonstrated. The other advantage is
the elimination of outdoor condensing
units.

The technology has recently:advanced
to the point where many electric
utilities and rural electric cooperatives
are offering incentives for the
installation of earth coupled systems.
These are offered because of savings
to the utility which they can return to
their customers due to favorable
electric load with very low peak
demand.

Application
Considerations

The earth coupled loop can be installed
either horizontally or vertically. Vertical
loops require less overall land area to
reject/sink the necessary energy from
the building. The cost to drill a vertical
borehole in the southwestern portion
of the United States has steadily
reduced with experience. This cost will
vary from region to region, depending
on the familiarity of the local driller with
the technology and soil conditions at
the jobsite.

The system provides other benefits.

It is environmentally sound. There are
no known hazz-ds to the environment.
The loop is made of material that is
chemically inerz and, therefore, is non-
polluting. SmaT. packaged heat pumps
contain a relatively small refrigerant
charge, and the likelihood of leakage is
less than with feld assembled
equipment. Ths heat pumps use HCFC-
22, which has z relatively low ozone
depletion potertial. Because it does not
require a heat zdder (typically fossil
fuel), there are no NO, emissions.
Emissions from the power plant are
reduced because less electric power is
consumed. Therefore, the system
offers advantaces not seen by other
central furnace or heat pump systems.
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Ground Water Applications

Where an existing or proposed well can
provide an ample supply of suitable
quality water, open ground water
systems may be very efficient.
However, there are several potential
risks that need to be evaluated.

Even if plenty of water is available,
there needs to be an acceptable way to
dispose of it after it has passed through
the heat pump. A three-ton heat pump
is apt to use one million gallons of
water per year, and it may be
necessary to install a recharge well to
return the water to the aquifer. In some
soils, this might be difficult to do.
Water quality must also be acceptable,
with minimal suspended solids, and it
must be non-corrosive to copper or
brass. See Table A-1 below for
specifications. Use 90/10 cupronickel
heat exchanger if salty or brackish
water is to be used.

Water reguiating valve assemblies are
available to control waterflow from well
water or similar open loop systems. For
a heat pump, two water regulating
valves connected in parallel with each
other are required. One is direct acting
and will function during cooling
operation. The other is reverse acting
and functions during heating operation.

Table A-1

SCALING
Calcium and magnesium
salts (hardness)

Less than 350 ppm

fron oxide Low

CORROSION

ph 7-10

Hydrogen Sulfide Less than 50 ppm
Carbon dioxide Less than 75 ppm
Chloride Less than 600 ppm
Total dissolved solids Less than 1500 ppm
BIOLOGICAL GROWTH

Iron Bacteria Low

SUSPENDED SOLIDS Low




TRANE General
Data

Table G-1 — Physical Data

MODEL‘ WXWA 026 035 041

051 061

COMPRESSOR TYPE Hermetic Hermetic Hermetic Hermetic Hermetic

VOLTS - PHASE 208-230/1/%60 208-230/1/60 208-2301/60 208-230/1/60 208-230/1/60

COMPR FLA 129 17.6 212 237 305
ELECTRICAL COMPR. LRA 54 88 108 116 165

TOTAL LA 249 29.6 332 357 425

MIN. CIRCUIT AMP.* 281 34 385 416 50.1

MAX FUSE SIZE 40 50 50 60 60
APPROXIMATE UNIT 160 215 215 265 295
WEIGHT LBS SHIPPING 170 225 255 275 305
R-22 LBS. 35 3.75 4 425 45
‘Heat Exchanger C-200 C-250 C-400 C-500 C-600
Notes:

Units do not have intregral fusing. If fusing is required must be furnished by others.
# Check liquid to refrigerant exchanger pressure drop chart for design pressure drop (defta P).
* Includes 12 Amps for water pump(s} (1/2 HP Max).

Table G-2 — Specifications

Unit Source Cooling Heating
Size and Load LOAD EWT 45 F LOAD EWT 100 F
WXWA GPM / FT. HD. MBH EER MBH CcopP
026 7/162 16.9 118 236 32
035 8/18.1 248 13.0 332 34
(1) 10.8/92 294 12.6 398 34
051 12/123 341 132 459 33
061 14/18 41.7 120 58.0 32

Notes:
1) Source EWT at 55 F.
2) Select unit based upon extended specifications at lowest or highest expected source and load EWT.

Legend

ELT Entering Load Temperature - F

EST Entering Source Temperature - F

TC Cooling Capacity - MBTUH

KW Total Kilowatts Input (KW = 1000 watts)
EER Energy Efficiency Ratio (cooling)

COP Coefficient of Performance (heating)

HC  Heating Capacity - MBTUH

HR Heat Rejected to Water - MBTUH

HE Heat Extracted from Water - MBTUH
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TRANE Performance WXWA 026
Data

Table P-1 — WXWA 026 Cooling Performance

LOAD 7.0 GPM - 5.08 PS1 5.5 GPM - 3.14 PSI 4.0 GPM - 1.66 PSI

ELT EST GPM Tc KW HR EER TC KW HR EER TC Kw HR EER
7.0 105 1.23 147 85 101 125 148 81 9.8 127 14.1 7.7

55 55 102 118 142 86 9.8 1.21 139 8.1 94 123 136 7.6

4.0 9.8 1.15 138 85 95 117 135 8.1 9.1 1.19 13.2 7.7

7.0 93 145 143 64 89 148 14.0 6.0 85 1.50 137 5.7

25 75 5.5 9.0 141 138 64 86 143 135 6.0 8.3 145 132 5.7
4.0 8.7 1.36 134 64 8.4 138 131 6.1 8.0 1.40 128 5.7

7.0 8.1 1.68 138 48 7.7 170 135 45 7.3 173 132 4.2

95 55 78 1.62 134 48 7.5 1.65 131 4.6 71 167 12.8 43

4.0 7.6 1.57 129 48 7.2 1.59 12.7 45 6.9 1.62 124 43

7.0 16.9 142 218 119 164 145 213 13 158 147 209 10.8

55 5.5 16.4 138 211 119 15.9 1.40 20.6 14 153 142 20.2 108

4.0 158 1.33 204 119 153 135 ZO.Q 113 148 138 195 10.7

7.0 154 1.68 211 92 1438 1n 20.7 87 143 174 202 8.2

45 75 55 149 1.63 204 91 144 1.65 20.0 8.7 138 1.68 19.6 8.2
4.0 14.4 1.57 198 9.2 13.9 1.60 193 8.7 134 1.62 189 8.3

70 138 1.94 20.5 71 133 197 20.0 6.8 128 200 196 6.4

95 5.5 134 1.88 198 71 129 191 19.4 68 123 194 19.0 6.3

4.0 13.0 1.81 19.1 7.2 124 1.84 18.7 6.7 118 1.87 18.3 6.4

7.0 233 1.62 289 144 226 1.65 282 137 219 167 276 134

55 55 226 1.57 279 144 219 1.59 273 138 21.2 162 26.7 134

4.0 218 151 27.0 144 212 1.54 26.4 13.8 20.5 1.56 258 1341

70 215 1.91 280 13 208 194 274 107 201 197 268 10.2

65 75 55 208 1.85 271 1.2 201 1.88 26.5 107 194 1.91 259 10.2
4.0 20.1 1.79 262 11.2 194 1.82 25.6 10.7 188 1.85 251 10.2

7.0 19.6 220 271 89 189 2.24 265 84 182 227 259 8.0

95 55 19.0 213 262 89 183 217 25.7 84 176 220 251 8.0

4.0 183 2.06 25.4 89 172 2.10 248 8.4 170 2.13 243 8.0

Table P-2 — WXWA 026 Heating Performance

LOAD 7.0 GPM - 5.09 PSI 55 GPM - 3.14 PSI 4.0 GPM - 1.66 PSI
ELT EST GPM HC KW HE cop HC KW HE cop HC KwW HE coe
7.0 142 151 90 276 137 1.46 87 275 132 141 84 2.74
25 5.5 138 153 8.6 2.66 134 148 83 265 130 1.43 8.1 2.66
4.0 13.6 1.56 82 255 131 151 8.0 254 127 146 7.7 2.55
7.0 21.0 175 15.0 352 203 1.69 145 352 196 163 140 3.52
80 45 55 20.5 1.77 145 339 199 172 140 339 192 166 135 3.39
4.0 20.1 1.80 13.9 327 194 1.74 135 327 18.8 1.69 13.0 3.26
70 Vi) 1.98 210 an 269 1.92 20.3 411 26.0 186 196 4.10
65 55 272 2.02 203 3.95 263 195 196 395 254 1.89 190 394
4.0 26.6 2.05 19.6 3.80 25.7 1.98 19.0 3.80 2439 1.92 183 3.80
7.0 13.7 173 78 2.32 133 1.68 76 232 12.8 1.62 73 232
25 5.5 134 1.76 74 2.23 13.0 1.70 72 224 12.6 1.65 69 224
4.0 13.1 1.79 7.0 214 12.7 1.73 68 215 123 167 6.6 2.16
7.0 203 2,00 135 297 196 1.94 130 296 19.0 188 126 2.96
100 45 55 199 204 129 2.86 192 1.98 125 2.84 18.6 19 121 2.85
4.0 19.4 2.07 124 2.75 18.8 2.00 120 275 182 194 11.6 275
7.0 26.9 2.28 191 3.46 260 2.20 185 346 25.2 213 179 347
65 5.5 26.3 2.31 184 334 255 2.24 178 334 246 217 17.2 332
4.0 25.7 235 177 3.20 24.9 2.27 171 321 241 220 16.6 3.21
7.0 133 1.95 66 2.00 128 1.89 GA 198 124 1.83 62 1.99
25 55 13.0 1.98 6.2 1.92 126 1.92 6.0 192 121 1.86 5.8 1.91
4.0 127 2.02 5.8 1.84 123 1.95 5.6 1.85 118 189 54 1.84
70 196 2.26 19 254 190 2.19 115 2.54 184 2.12 1.1 254
120 45 55 19.2 2.30 14 245 186 2.22 1.0 245 180 2.15 106 245
4.0 188 233 108 2.36 18.2 2.26 105 236 17.6 2.18 101 2.37
7.0 26.0 2.57 172 2.96 252 2.49 167 297 243 240 161 2.97
65 55 254 2861 16.5 285 246 253 16.0 2.85 238 244 155 2.86
4.0 24.9 2.65 158 2.75 241 2.57 153 2.75 233 248 148 2.75

Notes:
1) To convert PSI to feet of head multiply by 2.31
2) Interpolation between poirzs is allowed
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Performance WX Wa 025
Data

Table P-3 — WXWA 035 Cooling Performance

LOAD 10.0 GPM - 12.12 PSI 20 GPM - 7.76 PSI . 6.0 GPM - 42 PSI
ELT EST GPM TC KW HR EER 7C KW HR EER TC KW =R EER
100 162 166 218 98 129 168 2186 95 15.6 1.1 z 4 9.1
55 80 158 1.62 214 98 135 1.65 21.2 94 15.2 1.67 z 0 9.1
6.0 15.5 1.59 20.9 98 322 1.61 20.7 9.4 14.9 1.64 ; 2.3 9.1
100 143 1.96 209 73 54.0 199 207 7.0 136 201 223 68
25 75 80 14.0 1.92 205 73 37 1.95 203 7.0 13.3 1.97 ya) 68
6.0 13.7 1.88 20.1 73 134 1.91 19.9 7.0 13.1 1.93 27 6.8
100 124 2.26 201 5.5 121 229 199 53 11.7 232 127 5.0
95 8.0 121 221 19.7 55 118 224 195 53 115 228 1= 5.0
6.0 11.9 217 19.3 5.5 16 220 19.1 5.3 11.3 2.23 9z 5.1
100 258 1.92 323 134 53 195 32.0 130 249 1.98 7 126
55 8.0 25.2 1.88 317 134 248 191 313 130 244 1.94 30 126
6.0 247 1.84 31.0 134 243 1.87 30.7 13.0 23.9 190 i 126
10.0 233 2.26 31.0 103 228 2.30 30.7 9.9 224 233 34 96
a5 75 8.0 228 222 304 103 224 225 30.1 10.0 22.0 2.29 2=8 96
6.0 223 217 29.8 103 219 2.21 295 9.9 215 224 =2 9.6
100 208 2.61 29.7 80 204 265 294 7.7 199 269 =1 74
95 80 204 256 29.1 80 200 2.60 288 7.7 195 264 =5 74
6.0 20.0 2.51 28.5 8.0 185 2.54 28.2 7.7 19.1 257 z79 74
100 353 218 428 16.2 S 221 424 15.8 343 225 29 15.2
35 80 346 214 419 16.2 321 217 415 15.7 33.6 220 231 153
6.0 339 2.09 41.1 162 34 212 40.7 15.8 32.9 2.16 a2 15.2
100 323 257 a1 126 31.7 2.61 40.7 122 31.2 2.65 a2 ns
65 75 80 316 2.52 402 125 311 256 398 122 306 2.60 =4 118
6.0 31.0 2.47 39.4 12.6 305 251 39.0 122 299 254 =8 11.8
100 292 297 393 28 87 301 39.0 95 28.1 306 =5 92
85 80 286 291 386 98 281 295 382 95 276 300 78 9.2
6.0 281 2.85 378 99 275 2.89 37.4 9.5 27.0 293 7.0 9.2
Table P-4 — WXWA 035 Heating Performance
LOAD 10.0 GPM - 12.12 PSI 3.0 GPM - 7.76 PSI 6.0 GPM - 435 PSI
ELT  EST  GPM HC KW HE  COP HC KW HE _ COP HC KW HE  COP
100 207 2.03 138 299 203 199 135 299 199 1.95 132 299
25 80 20.5 2.06 135 292 201 2.02 132 2.92 19.7 1.98 tZ9 292
6.0 20.3 2.09 13.2 285 19.9 2.05 129 2.84 19.5 2.0 26 284
100 307 235 227 383 301 2.30 222 383 295 2.26 17 382
80 45 8.0 304 239 222 373 298 234 218 3.73 29.2 229 33 374
6.0 301 2.42 218 364 295 237 214 3.65 28.9 233 208 3.63
100 40.6 2.67 315 446 398 2.62 309 4.45 39.0 257 303 4.45
65 80 40.2 2n 31.0 435 394 266 304 434 38.6 260 a7 435
6.0 398 2.75 304 424 39.0 270 29.8 423 38.2 2.64 82 424
100 198 233 119 249 194 228 1.7 249 1941 224 114 250
25 8.0 19.6 237 116 242 193 232 11.3 244 189 227 i 244
6.0 194 2.40 11.3 237 19.1 235 11.0 2.38 18.7 230 138 238
100 294 270 20.2 3.19 288 264 198 3.20 282 259 T34 3.19
100 45 8.0 291 274 19.7 3N 285 268 193 3.12 279 263 2.0 an
6.0 288 2.78 19.3 3.04 282 2.72 19.9 3.04 27.6 267 25 3.03
100 389 3.07 285 371 31 3.00 279 3.72 374 294 i3 373
65 8.0 385 3N 279 3.63 378 3.05 27.3 3.63 37.0 299 258 363
6.0 38.1 3.16 27.4 353 374 3.09 268 3.55 36.6 3.03 283 3.54
100 190 263 100 212 186 258 98  2m 182 282 s6 212
25 8.0 188 2.67 9.7 206 184 262 95 2.06 180 256 83 206
6.0 18.6 2.1 9.4 2.01 182 2.65 9.2 2.0 17.8 2.60 9.0 2.01
100 281 304 177 2.1 275 298 173 270 27.0 292 17.0 2.71
120 45 8.0 278 3.09 173 264 272 3.03 16.9 263 26.7 297 186 263
6.0 275 3.14 16.8 257 270 307 16.5 2.58 26.4 3.01 1681 257
100 372 3.46 254 315 36.5 339 24.9 3.15 35.7 332 224 3.15
65 8.0 368 3.51 248 307 361 344 243 3.07 354 337 239 308
6.0 36.5 3.56 24.3 3.00 357 349 23.8 3.00 35.0 342 233 3.00

Notes:
1) To convert PSi to feet of head multiply by 2.31
2) Interpolation between points is allowed
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Performance WI2CGNA 041
Data

Table P-5 — WXWA 041 Cooling Performance

LOAD 12.0 GPM - 4.93 PSI| 9.5 GPM - 3.13 PslI 7.0 GPM - 1.70 PSI
ELT EST GPM TC Kw HR EER TC Kw HR EER TC Kw HR EER
120 18.8 2.02 256 93 184 205 254 9.0 180 208 251 8.7
55 9.5 183 2.00 25.1 9.2 178 203 248 88 176 2.06 246 85
7.0 17.8 1.98 246 9.0 175 201 243 8.7 171 2.04 24.1 84
120 16.6 2.37 247 7.0 162 240 244 6.8 158 244 242 65
25 75 95 16.2 234 242 6.9 158 238 239 6.6 154 242 237 64
7.0 15.7 2.32 23.6 6.8 154 235 234 6.6 150 239 23.2 63
12.0 144 2.72 237 53 140 2.76 235 5.1 136 280 232 49
95 95 140 268 232 52 138 273 230 5.0 133 277 227 48
7.0 13.6 2.66 227 5.1 133 270 225 43 12.9 274 22.2 4.7
120 300 234 380 12.8 2285 237 376 125 289 241 372 12.0
55 9.5 293 2.3 372 12.7 288 235 36.8 123 283 239 364 118
7.0 28.6 2.29 364 125 281 232 36.0 121 276 236 356 17
120 272 274 365 99 266 278 321 96 26.1 283 358 8.2
45 75 95 26.5 2n 358 98 260 276 354 94 255 280 35.0 9.1
7.0 25.8 2.68 35.0 9.6 253 273 34.6 9.3 248 277 343 9.0
12.0 244 3.15 35.1 78 238 320 347 74 233 324 344 7.2
95 9.5 237 an 344 76 232 3.16 34.0 73 227 321 336 71
7.0 231 3.08 336 75 226 3.13 333 72 22.1 3.18 32.9 7.0
120 4.2 2.66 503 155 403 270 498 15.0 398 274 492 146
55 9.5 403 263 492 153 328 267 a87 148 390 2n 48.2 144
7.0 39.3 2.60 482 151 387 264 47.7 14.7 38.0 2.68 47.2 142
120 377 312 484 121 371 3.16 478 1.7 364 321 474 13
65 75 95 368 3.08 474 12.0 362 313 469 116 355 318 464 1.2
7.0 36.0 3.05 46.4 11.8 323 3.10 45.9 114 347 3.15 454 1.0
12.0 343 358 465 96 336 363 46.0 9.3 329 369 455 89
95 95 334 354 455 94 328 359 450 9.1 321 365 446 88
7.0 326 3.50 44.5 9.3 318 3.56 44.1 9.0 31.3 361 43.6 8.7

Table P-6 — WXWA 041 Heating Performance

LOAD 12.0 GPM - 4.99 PSI 9.5 GPM - 313 PSI 7.0GPM - 1.70 PSI

ELT EST GPM HC Kw HE CcopP =C KW HE cop HC KwW HE cop
12.0 244 246 16.1, 291 232 243 156 2.88 234 240 15.2 2.86

25 95 242 249 15.7 2.85 237 247 153 2.81 232 244 148 279

7.0 239 253 153 277 234 251 149 273 22.9 248 145 27N

120 36.2 284 265 373 334 28 258 369 347 278 252 366

80 45 95 358 289 259 3.63 33D 2.86 253 3.59 343 283 247 355
7.0 354 2.93 254 354 327 2.90 248 3.51 339 287 24.1 3.46

12.0 479 3.23 369 435 2= 320 360 429 458 316 351 426

65 95 4a7.4 3.28 362 423 (2" 325 35.3 418 454 321 345 414

7.0 46.9 333 355 413 438 330 347 4.08 44.9 326 338 4.04

120 235 2.80 138 2.46 230 278 135 242 225 275 131 240

25 95 232 2.85 135 239 227 282 131 236 222 278 127 233

7.0 23.0 2.89 131 2.33 225 2.86 12.7 231 220 283 124 228

120 347 3.25 237 313 3449 321 23.0 3.10 333 3.18 224 3.07

100 45 95 344 3.30 231 3.05 37 326 225 3.03 329 323 21.9 298
70 34.0 3.35 226 297 33 33 220 2.95 326 328 214 291

120 46.0 3.69 334 3.65 4359 365 326 361 441 361 318 358

65 95 455 375 327 356 445 N 31.9 3.52 436 367 311 348

7.0 45.0 381 321 346 L4 3 313 343 432 373 30.5 3.39

120 225 3.15 1.7 2.09 229 312 114 207 21.6 3.09 110 205

25 95 223 320 na3 204 213 317 11.0 20 213 314 106 1.99

7.0 22.0 3.25 109 1.98 2°5 322 106 1.97 211 3.18 10.2 1.94

120 333 3.65 208 267 222 361 203 2.65 318 358 197 261

120 45 95 329 37 20.3 260 2zz 367 197 2.58 316 363 182 255
7.0 32.6 377 198 2.53 32 373 18.2 2.51 31.2 3.69 18.7 248

120 441 415 299 3N 4L32 41 292 3.08 423 406 284 305

65 95 436 4.21 233 303 az7 417 285 3.00 418 413 277 297
7.0 43.2 4.28 28.6 2.96 423 423 278 2.93 41.4 419 271 2.90

Notes:
1) To convert PSI to feet of head muitiply by 2 31
2) Interpolation between points is allowed
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Performance WXWA 051
Data

Table P-7 — WXWA 051 Cooling Performance

LOAD 15.0 GPM - 833 PSi 12.0 GPM - 5.33 PSt 3.0 GPM - 3.00 PS!
ELT EST GPM TC KW HR EER TC Kw HR EER TC Kw HR EER
15 23.1 2.26 308 102 224 230 302 9.7 217 233 236 9.3
55 12 221 219 296 10.1 214 2.23 29.0 9.6 207 226 284 9.2
9 21.1 2.13 284 99 204 2.16 27.8 9.4 198 219 772 9.0
15 203 2.77 237 73 196 2.81 291 7.0 188 285 286 6.6
25 75 12 194 2.68 286 72 187 2.72 28.0 6.9 180 2,76 774 6.5
9 185 2.60 274 7.1 17.8 2.64 26.8 6.7 17.1 268 263 6.4
15 17.5 3.27 286 54 16.8 332 28.1 5.1 160 337 215 48
95 12 18.7 317 215 53 16.0 3.22 27.0 5.0 153 327 264 47
9 15.9 3.07 26.4 5.2 15.2 3.12 25.8 4.9 145 3.17 253 4.6
15 367 2.62 456 140 357 2.66 447 134 346 270 438 128
55 12 352 254 438 138 341 258 429 132 k<¥ 2.62 421 126
9 336 2.46 42.0 137 326 2.50 41.2 13.0 317 254 403 125
15 331 3.20 440 103 321 325 a3.1 9.9 310 330 423 94
a5 75 12 317 an 423 102 307 3.15 414 98 297 320 406 93
9 302 3.01 405 100 233 3.05 39.7 9.6 283 310 339 9.1
15 295 3.79 424 78 285 3.84 416 74 274 3390 407 7.0
95 12 282 367 40.7 77 272 3713 399 73 262 378 39.1 6.9
9 269 3.56 39.0 7.6 259 3.61 382 7.2 250 3.66 375 ‘6.8
15 50.3 298 60.5 169 439 3.02 59.2 16.2 476 306 58.0 15.6
55 12 482 2.89 58.0 167 469 293 56.9 16.0 456 297 357 154
9 46.1 2.80 55.6 16.5 448 2.84 54.5 158 436 2.88 53.4 15.1
15 459 364 58.3 126 445 3.69 57.1 121 432 375 56.0 15
65 75 12 439 353 56.0 124 426 358 54.9 119 a3 364 537 114
9 42.0 3.42 53.6 12.3 40.7 347 52.6 11.7 385 352 515 11.2
15 41.5 430 56.2 97 40.2 437 55.1 9.2 388 443 539 8.8
95 12 39.7 417 53.9 95 384 4.23 52.8 9.1 371 430 518 8.6
9 379 4.04 51.7 94 366 410 50.6 8.9 354 416 436 85

Table P-8 — WXWA 051 Heating Performance

LOAD 15.0 GPM - 8.33 PSI 12.0 GPM - 533 PS! 9.0 GPM - 300 PSI
ELT EST GPM HC KW HE  COP HC Kw HE COP HC KW HE CoP
15.0 295 2.89 196 299 283 2.80 18.7 2.96 271 272 178 292
25 120 289 293 18.9 2.89 277 285 18.0 285 266 2.76 172 2.82
9.0 283 298 18.1 2.78 272 2.86 17.3 2.79 260 280 165 2.72
15.0 436 335 322 381 419 325 308 378 401 315 294 373
80 45 12.0 428 3.40 312 3.69 410 3.30 29.8 364 383 319 284 361
9.0 M9 3.45 30.1 356 402 334 288 353 385 324 215 3.48
15.0 57.8 380 448 446 555 3.69 429 441 532 358 410 435
65 12.0 56.6 386 434 430 544 375 416 425 521 363 387 an
9.0 55.5 392 421 415 533 3.80 403 4.11 510 368 385 4.06
15.0 284 3.40 16.8 2.45 272 329 16.0 242 261 319 152 2.40
25 120 278 345 16.1 236 267 334 15.3 234 256 324 145 2.32
9.0 272 350 15.3 228 262 339 14.6 226 25.1 329 138 224
15.0 42,0 393 286 213 403 381 273 3.10 386 370 26.0 3.06
100 45 12.0 412 399 276 3.03 395 387 263 299 379 375 251 296
9.0 403 4,05 26.5 2.92 387 393 25.3 2.89 371 381 241 2.85
15.0 556 447 404 364 534 433 386 361 512 420 369 357
65 12.0 545 453 391 353 523 4.40 373 348 50.2 426 356 345
9.0 534 4.60 377 3.40 51.3 4.46 36.0 3.37 491 433 344 332
15.0 273 3.90 140 205 26.2 378 133 2.03 261 367 126 2.00
25 120 267 396 132 1.98 25.7 384 126 1.96 246 372 1.9 1.94
9.0 262 4.02 12.5 191 251 3.90 1.9 1.89 241 3. 112 1.87
15.0 404 451 25.0 262 388 438 238 2.60 372 424 227 257
120 45 120 396 458 239 253 380 444 228 251 B4 43 217 247
9.0 388 465 229 244 372 451 21.8 2.42 37 437 20.8 2.39
15.0 535 5.13 36.0 306 514 498 344 3.02 492 482 328 2.99
65 120 524 5.21 347 295 50.3 5.05 331 292 a2 489 35 289
9.0 51.4 5.28 333 2.85 493 513 318 282 413 497 303 279

Notes:
1) To convert PSI to feet of head muttiply by 2.31
2) Interpolation between points is allowed
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Performance WXWA 061
Data

Table P-9 — WXWA 061 Cooling Performance

LOAD 18.0 GPM - 15.62 PSl 140 GPM - 10.06 PSI 10.0 GPM - 558 PSI
ELT  EST __ GPM TC KW HR ___ EER TC_ KW HR __ EER TC KW HR___ EER
180 271 289 370 94 257 293 357 88 243 298 345 82
55 140 263 286 361 92 250 290 349 86 236 295 37 80
100 267 283 353 9.1 243 287 341 8.5 230 291 329 79
180 241 341 357 74 228 346 346 6.6 214 352 34 6.1
25 75 140 235 337 350 7.0 221 343 338 65 207 348 6 60
100 229 333 342 63 215 333 331 64 202 345 318 59
180 212 393 346 54 199 400 335 50 185 406 324 46
95 140 207 389 339 53 193 3% 328 49 179 400 316 45
100 200 384 331 52 187 391 321 48 174 398 308 44
180 432 334 546 128 42 340 528 121 393 345 511 114
55 140 422 331 835 127 02 33 517 120 382 342 @8 12
100 410 327 523 128 3¥2 332 505 18 372 338 488 110
180 96 395 530 0 375 401 512 94 355 408 494 87
45 75 140 385 391 518 &8 ) 366 397 501 9.2 346 403 434 86
100 374 386 506 97 356 393 490 9.1 337 399 4713 85
180 B8 455 513 79 33 463 497 73 318 470 478 68
95 140 348 450 502 77 329 457 485 72 310 465 468 67
100 339 445 481 76 319 453 474 7.1 300 460 458 65
180 594 380 724 158 568 386 700 147 542 393 676 138
55 140 580 375 708 154 554 382 684 145 529 388 661 136
100 565 372 692 152 540 377 669 143 515 384 646 134
180 549 449 702 122 523 456 679 115 497 463 655 107
65 75 140 535 444 686 120 510 451 663 113 484 458 641 106
100 521 439 671 118 296 446 648 111 472 454 &7 104
180 504 517 680 97 478 526 657 9.1 453 535 635 85
95 140 490 511 665 96 465 520 643 89 440 529 €20 83
100 477 506 643 9.4 453 514 628 88 428 523 607 82

Table P-10 — WXWA 061 Heating Performance

LOAD 18.0 GPM - 15.62 PSI 14.0 GPM - 10.06 PSI 10.0 GPM - 558 PSI
ELT EST GPM HC KW HE CopP HC KW HE COP. - HC KW HE COoP
180 35 3.54 234 294 347 350 228 2.9 34.0 3.46 221 287
25 14.0 344 3.60 221 280 336 356 214 276 328 352 208 273
10.0 33.2 3.66 207 2.66 324 3.62 201 2.63 317 3.58 194 259
180 526 4.10 38.6 378 514 405 37.6 372 503 4.00 366 3.68
80 45 140 509 417 36.6 358 497 412 356 353 485 4.07 346 349
100 491 4.24 34.7 3.40 48.0 4.19 33.7 3.36 46.9 4.14 238 332
18.0 69.7 466 538 438 681 460 52.4 434 666 455 510 428
65 140 674 474 512 417 €58 468 498 4.12 644 463 486 407
10.0 65.0 4.82 48.6 3.9¢ 63.6 4.76 474 392 . 621 an 451 387
18.0 344 4.06 205 248 37 4.01 20.0 2.46 329 388 193 243
25 140 333 413 19.2 2.36 325 408 18.6 233 317 403 18.0 231
10.0 321 4.20 178 224 314 415 172 2.22 307 410 16.7 219
18.0 51.0 4.70 349 3.18 498 465 339 314 486 4.60 28 3.10
100 45 140 492 478 329 3.02 482 473 32.0 298 47.0 4.67 311 295
10.0 476 4.86 31.0 2.87 465 481 30.1 284 455 475 283 281
180 67.5 5.35 492 370 €58 529 47.9 365 64.5 523 46.6 361
65 14.0 65.2 543 487 3.52 €38 5.38 454 348 62.3 532 442 34
10.0 629 5.52 4.1 334 61.6 546 42.9 3.30 60.1 5.40 417 326
18.0 333 458 127 213 325 454 17.0 210 31.7 448 165 2.08
25 140 321 466 16.2 2.02 315 461 15.7 200 307 455 151 1.97
10.0 311 474 14.9 1.82 304 468 144 1.90 29.6 463 138 187
186 492 5.31 311 272 482 525 30.2 2.69 471 5.19 294 266
120 45 140 476 5.39 29.2 2.52 465 534 283 255 455 528 274 252
100 45.8 5.48 27.2 2.4¢ 43.0 542 26.5 2.43 439 537 256 240
180 652 6.03 447 317 638 5.96 434 313 62.3 590 422 310
65 140 631 613 422 302 617 606 41.0 298 60.2 599 398 294
10.0 60.9 6.23 39.6 2.8¢ 595 6.17 385 2.83 58.2 6.09 374 280

Notes:
1) To convert PSI to feet of fead multiply by 2.31
2) Interpolation between poirts is allowed
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Physical Data - WPWD 024-072
Model: WPWD 024 ~ 036 042 048 060 072
Width of
cabinet (in) 23 23 23 23 23 23
Width of
Unit Size |Sopmetand] 548 24.8 24.8 24.8 248 | 248
(in)
Height (in) 243 24.3 24.3 24.3 24.3 243
Depth (in) 23.3 233 23.3 23.3 23.3 73.3
Compressor Type Scroll Scroll Scroll Scroll Scroll Scroll
R-22 Refrigerant (Ibs) 3.25 3.375 3.50 4.00 4.25 425
Approximate Weight
With crate (Ibs) 163 183 203 214 244 277
WPWD 024-072 Specifications
Model: WPWD 024 | 036 | 042 | 048 | 060 | 072 |
Source and Load GPM 4.0 6.0 7.0 | 7.50 10 10
Source and Load Ft. Hd. 14 | 32 | 44 | 50 9.2 9.2
Cooling Load EWT 45 F (MBH) 18.24 | 26.74 | 31.3 | 35.65 | 45.98 | 51.01
Cooling Load EWT 45 F (EER) 150 | 167 | 157 | 154 | 155 | 149
Heating Load EWT 100 F (MBH) | 25.38 | 33.34 | 39.60 | 42.87 | 57.15 | 67.47
Heating Load EWT 100 F (COP) 364 | 362 | 3.7 | 345 | 362 | 3.62
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WPWD Size 024-072 Features and Benefits

General

The water source heat pump Model WPWD (water-to-water) offers a range of
capacities from two tons to six tons. All units are housed in one standard
compact cabinet.

Cabinet

The cabinet, which allows easy access for installation and service, is
constructed of heavy gauge metal. The cabinet finish is produced by a corrosion
resistant electrostatic powder paint coating in the color "soft dove". The top half
of the diagonal cabinet is removable for access to the internal components by
removing two screws. Insulation To reduce condensation and compressor noise,
the cabinets are insulated with 1/2-inch thick, neoprene backed, acoustical
fiberglass insulation.

Compressor

The Model WPWD contains a highefficiency scroll compressor for reliable and
efficient operation. The scroll compressor's unique design lends itself to having
one of the lowest sound levels in the industry. The compressor is internally
isolated and placed on a stiff base plate designed to further reduce vibration
noise. As an added benefit, the WPWD cabinet includes full length channel
stiffeners underneath the unit.

Heat Exchanger
The water to refrigerant heat exchangers are made of stainless steel brazed

plate. This design provides a larger amount of surface area for heat exchange
between the water and the refrigerant.

Piping
All low-side copper tubing in the refrigeration circuit is insulated to prevent
condensation at low entering liquid temperatures.

Filter Drier

A filter drier is provided in each unit for dehydration and cleaning of the
refrigeration circuit. This feature adds to the unit life.

Expansion Valve

As standard, Trane provides a balanced port thermal expansion valve. This
valve precisely meters the refrigerant flow through the circuitry to achieve the
desired heating or cooling over a wide range of fluid temperatures.

Water Connections
All water connectiqns feature one-inch brass swivel connectors. Because the
connectors are swivel, a back-up wrench is not necessary when tightening.

Low Pressure Switch

The low pressure switch prevents compressor operation under low charge or in
excessive loss of charge situations. This device is set to activate at refrigerant
pressures of 35 psig when a 35 F low temperature detection thermostat is
applied. An optional 7 psig pressure switch is available when usinga 20 F
temperature low temperature detection thermostat.

High Pressure Switch
For internal overload protection, Trane provides a high pressure switch. This de-
energizes the compressor when discharge pressure become excessive.

Low Temperature Detection Thermostat

The low water temperature detection thermostat is provided to protect the water-
to-refrigerant heat exchanger from freezing. This device prevents compressor
operation if leaving water temperature is below 35 F. An optional 20 F
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temperature thermostat may be applied for low water temperatures where an
appropriate antifreeze solution is used.

Lockout Relay
When the safety controls are activated to prevent compressor short cycling, the

lockout relay (circuit) can be reset at the thermostat, or by cycling power to the
unit.

Thermostat Hookup
Low voltage and high voltage knockouts are provided in the top half of the unit.
All control wiring to the unit should be 24 volt.

Desuperheater Option

The desuperheater option is a heat recovery system packaged within the water-
to-water unit. This option captures heat energy from the heat pump for
considerable cost savings all year. Since it is active in either operating mode, it
can provide hot water at a reduced cost while in heating or virtually free hot
water while in cooling.
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Specifications

General _ .
Fluid Heat Pump shall be COMPAX mechanical modules, with ca-
pacities and efficiency levels as per the equicment schedule.

Labinet

Cabinet shall be 18ga. galvanized satin coa! steel with a baked
powder-coat finish. Heavy gauge base witi an integral welded
steel "trea” shall support the major components to withstand ship-
ping and hendling. Cabinet shall be internsily instleied for im-
proved thermel and acoustic performance. A cabingt panels shall
be removabie for sarvice access to all interna! comocnants,

Compressor

Compressor shall be fuily hermetic high efficiency, Ingh pressure
shell design with inkerenily balanced quad desigr. Comzressar Shall
not be rotation dependant Compressar shell be designad for low
tempersiure operation without the need for crankcese heater

Heat Lxchiangers

Refrigerant to fluid hieat ex changers shall be Atantis iuibe-in-shell
iype ith i passage sizes of .50 inches in the shortest
direction Circuiting shall be arranged in a courterflow heat transfer
configuration on both evaporator and concenser in any mode.
Heat exchangers shzll be designed for pressures of 375 psi on
the refrigerant side, and 125 psf on the wgter side.

Refrigerafit Circult

Refrigesant circudi steil be construcied in sccordance with de-
Sign regulations for R22 refrigerant. Circuit shalf inciude in addi-
tion to the basic components, 8 sight glass balanced port ther-
mal expansion valve(s). and a filter dryer. Safety gevices shall
include 3 high pressure cutout and a loss ¢f charge cutout. Re-
versing units shall incorporate a high quality four way reversing
valve with leakage less than one percent, énd shail incorporate
two belenced port thermal expansion vaives, each tuned for the
heat exchanger they serve. Completed circuit shali be pressure
lested for leaks, fully evacuated, and factory charged to the pre-
scribed amountt. Operation test on the compiete unit shall include
a 30 riinte run in test during which time psriormance charscter-
istics shail be recorded.

Contro/

INTELACON microprocessor based controi system 2ad all con-
trolied compenerits shall operate on 24 volt AC power, Controller
shali provide anti-recycle protection, intefligent lockout protec-
tion ¢f low pressure. high pressure, and freeze-up. Built-in tem-
perature control for both heating and cooling modes with irternal
or external change over capabifities shall be incorporated. A five
segment alpha-numerical LED display shall provide menu selec-
tion of operating and override parameters as well s indication of
operstional problems Communication capabilities sha/l be avail-
eble through RS485 protocols, (Special order)

dotions

* Reverse cycle operation

« 90715 Cupronickel heat exchangers
+ Low temp gption far geo-exchange
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Quick Selectron Tables

Formulgs:
AT = Capacity / 500 GPA
EWT =LWT - AT
COP = Heating Capacizy / 3.413 / w/aus
EER = Cooll'n’g Cepacity / Watts

Enter Table at the desired "Sugply Water Temperature” (LT, Leav-

ing Water Tempera[ure from the Comparx Mechanica! Module)
Heating selection is mzde from the vertica/ column and cooling
selection from Aorizonte! 10w, Capacity will be dependartt on the
LWT (Leaving waler tempergiure) on the opposite sice of the
Compax Mechanical Moduz anc the selecied GPM. Figh GP
will yieid a fow AT versus iz GPM yields a higher AT.

Use the above formula’s tc cziculate non-tabular dats.
Compax mechanical Modules are availaile in two configurations

CMS - Non-reversing, heating on one sice (top) cooling on the
other (bottorn water connections). The Compax moves
heat from the bottemr: circuit to the top Circu.

CMM - Reversing, Load side (top) is Hot Water or Chitied
water that can be supplied to the occupied space. The
Source side (bottom viater connections) is where heat
is refected or absoried {condanser laop, WSHF ioop,
Geo-sxchange, or the Mother Loog, & source of water
between 25°F - 11(FF).

Consult Factery for applicalions cutsioe the chart.
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Mode! CMM/CMS 045

Contral System:

controfler

treuble ingication

{Speciai order}

INTELACON Flectronic
» Built-in temparature

« Menu driven conirol and
setpoint agiustment

« Alpha numerica! LED display
for temparature, mod2 and

« Intefligest icckost circus
for compressor ot
« RS435 communication

Retrigeration Components

- Sight glass, filter dryer and
Schrader ports

- Balanced port thermal
expansion valves

- High pressure cutout
- Luss of Charge cutoul
» Freeze protection

£ Qi

link

Heat Lxchangers
« Atlantis compact design

- Counterflow heat transfer
configuration

« Refrigerant storage
capability

e n” Hape-in-shell

compressor

CEC refrigerant

w fagh efficiency design

« Low noise level

- Non-

Dimensional Data
§ 4 H
T 4
G ] S
e
P | c Compax
L . [Model (A4 B|C| D E,F|G
Th | ’ CMMGsS| 22 12 (34| 4 1 8 | 8
o | CMS045 | 2¢ 12 13414 | B | 8
— f ' | AU Cirensions /0 i1chss.

o

f———

Performance Data

Whight Modkel 045 = 2501ps.
Pips Cannections rgér panel, T uriian Sovied.

Nomins! cazecity at 45 F/O5 F Leswing Weter Temperaturs
Mechanical

Hesting | Coolin W
Modei  Reversible| Capacity Caﬁgc ty 1mput CoP FFR Pressure | .. . ‘Maximum fuse Size ~ ~ -
MBH H GPM | Drop (%) {208-230/1 208-230/3. 460/ 5753 .
CMMO45  Yos %3 3900 27 53 141 7 8 35 0 | 15 L —
CMSO045  No 5.3 410 27 54 152 7 8 35 20 | 15 —
Flectrical
; cechh +
- Mogei C_20823TK60 - Hl VT 208-230/3/60 480/3/60 575/3/60
; FLA  Ampscity - LRA FLA | Ampauily | LRA FLA Ampacity | LRA FLA Ampacity | LRA !
CMMO45 165 204 976 | 108 125 734 55 6.6 377 — — —
CMSO45 165 06 97.6 T 0.8 735 734 55 66 377 — - i =

Lue ic Comypers 0/'/5"&"/{; FESSNTI SN ;%1577”0/5‘,/7,’/-_,5  WTIICIOITIE NS TIEChAN: S TAdE j:'DEC/ﬁT.EIIi’.YTS ING 12UnNGs eré LLect (0 Changs withou! nOlTEason?
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Performarnce 0ats 3
CMS 045
Water-to-Water Heat Pump Unit
Cooling 3rid Heating capaciies in BTU's per Hour. Correction Factor for CMM 045 Cooling x 0.95
EER at 45 F/10PF LWTs  14.1 Heating x 0.96
COP &1 45 F/100°F LWT's Watts x 1 00
L wTF 25° 30° 35 10 15 507 s |
! | Cooling 33435 37074 40912 44946 49176 53599 |
e | Heating 40999 44785 48734 52845 57114 | Gisq0 !
| . Wats 2216 2259 2292 2314 2326 | 2327 j
L 27916 31236 34753 38457 42376 46477 56771 !
CsE 35907 39478 43218 47120 51181 55400 59773 |
L2340 2415 2480 2535 2614 2638 |
L 25736 28925 32309 35887 43621 47775 |
e | 34243 37764 41447 45290 53448 57760
L 2493 2590 2677 2755 2870 2926 |
| 23502 26546 29783 33213 36834 40647 44548 |
| 32451 35903 39517 43289 147218 51305 55544
; L 2622 2742 2852 2952 3043 3123 3192
21260 24144 27213 30487 33945 37593 41431
L e, 30573 33944 37474 47164 25011 49012 53168
L 2729 2871 3005 3128 3242 3346 3439 |
19055 21763 24662 27751 31031 34507 38160 |
i3 ; 28659 31932 35366 38959 22709 46614 50674
| 2814 2980 3136 3284 3422 3549 3666
16938 19452 22156 25050 22130 31472 34877
1407 26757 29918 33239 36720 40356 44154 48104 !
L 2877 3067 3247 3419 3581 3734 3675
Pressure Drops
Flow Rate gpm} Ftwg
8 5.8
2 102
20 160
2 i 230
Sepiemier 1998
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4 Compax Moduisr Chiters énd fluid Hear Pumps
Mode! CMM/CMS 075
INTELACON Electronic Refrigeration Components Heat Exchangers
Controf System: . Sight glass, filter dryer and  « Atlsntis compact design
- BUilt'in t‘errlprE‘fanfe S(Thl‘aderporls . Counterﬁov/ heat ransfer
controller - Balanced port thermal configuration
» Menu driven conir¢i and axpansion valves - Refrigerant storage
setpoint adjustrent + High pressure cutout capabitity
- Alphs numerical LED Gisplay -+ Loss of Charge cutout - &7 Tubs-in-Sheis

for tempersture moce and
troubie indicstion
« intell;gent iockout Cf
for compressor ;
+ R5485 commuric
(Special craer)

- Freeze protection Compresser

« Non-Cf

- New: f?;g.‘? a;

Fafpime i
{ FeifiJeiari

-2y design
- ~

Sticn Nk

Dimensional Data

-

11
6
—+1 .
-1 |'
i | Model | A B C|DiE|FlG
T : CMMOTs | 24 12 |34l 4 f12| 3 2
! : : 2
D | CMSO075 | 24 |12 84 4 121 3 1z
o
B : All dimensions i fncfws
; Vhlgist Modiel 075 - 450 bs.
A —s— Fipe coanections réar panel, ' union aeoviced,
Performance Dala
Nominal cspeclty 5t 45 F/95 F L eaving Waler Ternpersture
Mechanical
Heating | Cooling o Common Data
Mode! ; Reversible| Capacity | Capacily inpat coP EZR Nominal o Maximusm fuse Sire SN
5 5H MBH GPM | Drop (f) | 208-23077| 208-230/3° 4603 | 5753
cMMO75 | ves 740 | 601 40 54 150 10 26 50 30 15 15
cMS075 | No 76.0 626 40 55 155 10 26 50 ' i - 15 15
Llectrical

430/3/60°

L 2082300160 . E1 Y 208-230/3/80 ‘ 5751388

FLA | Ampacily | LRA FLA Ampacity LRA FLA | Ampscity . LRA . FlA Ampaciy . LRA
CMMO7s . 225 281 155 43 179 108 7 &6 | 61 1 57 71 484
cmMs075 1 225 | 2861 . 155 143 176 708 7 . 88 | 6 | s7 7.7 484 .
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PAGE @6
Performance Data 5
CMS 075
Water-to-Water Heat Pump Unit
Cooling and Heating capacities in BTU'S per Hour. Correction Factor for CMM Q75 Cociing x 0 98
EER 5t 45 F/100°F LWT's 144 Heating x 0.97
COP gt 45°F/10(PF LWTs 5.2 Watis x 100
LWTF 25 30 35 w | s | 55
| Cooling 5172 | 55986 62471 68170 74765 80158 |
g | Heating | 63141 . 58539 74122 79878 85785 91862
 Waus 3344 | 385 3414 3437 2435 3429
43518 | 48998 | 53571 58844 64383 70116 76030 |
s | 55805 60957 | 86291 71793 77453 83258 89199
L 300 | - 3680 | 3744 3794 3829 3851 2858
40580 45311 0266 | 55434 503 £5352 72078
b 1Y i tage i TTLY { LI E1%7] | ~USH . L0 ol
T 1 . _ : i
34972 1 39370 | 43976 | 48777 53760 5857 64206
120 49871 | . 54930 | £0117 | 65420 70829 75334 87926
| 4365 4559 $729 | 4876 5007 3104 5186 |
L 35044 36260 40676 45278 50054 54367 60080 |
130° I 47552 52601 57759 63014 68357 73778 79267
4544 | 4788 5005 5197 5365 3504 5622
U 28856 32083 37089 | 41493 46052 527684 55618
14F 44813 |. -49Be5 | | 55005 60223 65510 70555 76251
| 4675 4976 | 5246 5488 5707 5887 6046
Pressure Drops
Flow Rate gpm ftwg
6 9.0
8 . 6.0
10 25.0
12. 360
September 1998
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PAGE @7
) Compax Moduisr Chilers érid Fluid Hee! Pumips
Mode! CMM/CMS 7135
INTELACOK flectronic Refrigeration Components Heat Exchangers
Controf Systent. « Sight glass, filter dryerand -+ Atlantis compact design
« Built-in temperature Schrader ports - Counterflow feat transfer
contralier - Balanced port thermal configuration
- Menu driven control and expansion valves + Refrigerant storage
setpoirit aqjusiment « High pressure cutout capability
« Alpha numerical LED display - Loss of Charge culowt « V" Tube-in-shel!

for terrperaeture. mode and
troubis inGication

- intelligent fockaut circuit
for compressor sratection

« RS485 commurication lirk
(Specia! crder)

« Freeze protection Compressor

« Non-CFC refrigerant
« New hign efficiency design
- Low noise level

Dimensronal Data
TR
i
-
G
—= |
£ ¢
-+ @ ’ '
£ h T T ]
d ‘Model | A B C|ID|E| F' G|
i = TCMM 1350 32 | 13 | 58 24% ' 10%| 5% 04
) : |CMS135 | 32 | 13 58 24% 10% 5% |10%
| |
RN . A/l dirensions in mches.
. : o Weight Modl 135 = 5350bs.
: Zipe Conneclions résr panel. 14" umian provided.
Performance Dala
Homing! capaelty ot 45 FE5 F Legving Water Temperznre
Mechanrcal
j Heatlng | Cooling wo
Mode! | Reversible| Capacily | Capacity o | COF EER Nominal : Maxirrm FuseSizg 7 T
BH MBH et GPM | Drop () | 208-236/1] Z08-230/2°  460/3 5753
LomM1as! ves | 1300 | 1079 | 72 53 15.0 18 7 L = 80 3 25
| CMS 135 | Ao 1357 | 1112 22 5.5 154 18 17 | — 6 . 30 25
Electrical

X ~af 2als .
tadei L 208230060 - 202-230/3/60 480030 575/3/80
T FLA Ampacity | LRA FLA T Ampacily  LRA FLA | Ampacity | (RS | FLE  Ampacity | LRA
cam1ss | — - 223 254 205 4.4 180 ' 122 174 143 | 784
Towstas | — | — | — | 23 34 | 25 144 80 104 174|143 75.4

Dz 10 Compex’s prgonig (ESESIh Snd LEclToRG Sl (TErs sermeni’s gcsmics! Moadule SPEcHTcalGns &t ralaigs 376 subart (o CAIngGE withaUt ROWTESYoe
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Performsnce Dats 7
CMS 735
Water-to-Water Heat Pump Unit
Cooling &nd Heating capacities in BTU's per Hour Correction Factor for CMM 135 Ceoling x 0 97
EER at 45 F/T00PF LWT's  14.4 Heating x 0.96
COP at 45 F/IO0°F LWTS 5.2 Watts x 100
| wTeF 25 3¢ 35 40 45" se | sm ‘
| Ceoling 57356 100113 109299 115926 129004 130541 |
o Heating 112868 127040 131356 14712 151234 | 15167 |
! Watts 5363 6355 6463 6505 6513 | 6492
78700 86872 05468 104500 113975 123973 | 134312 |
L s 100600 109324 _ 178389 127626 137607 147745 156239 |
6417 8578 67:¢ 6834 5923 6983 7511
73815 81746 50716 98920 0 117914 128116
L 97005 105663 114687 1240662 143915 154388 |
: 6795 006 | 7136 7367 7618 7658 |
68654 | 76265 . | 84323 92838 1107821 171280 121222 |
g 117 5338171 701910 110877 120086 129735 135762 7150161
2 7245 | 7314 7767 7984 8179 8345 6479 !
: 63513 70715 78388 86532 95758 104276 113501 |
120+ 85757 99088 106826 115916 125412 135296 145567
7689 8019 8327 8609 5864 g089 5281
58695 65401 72593 80279 88458 97167 166381
130° 86165 94227 102694 111568 120847 136529 140613
! 8049 | g 8820 9168 9487 9775 10030
‘ 54521 60623 67235 74368 82028 90223 98956
140 | 62646. |  oD356 - 58499 107086 116058 125472 725305
8241 8712 159 9580 9977 10528 10650 |
Presswre Drops
( Flow Rate gpm Ft wg
10 50
i5 L 773
20 200
24 28.8

September 1998




86/14/2082 12:37

9955652839 cssl PAGE B9
g Compax Moatuler Chilers and Fluid eat Pumps
Model CIMM/CMS 750
INTELACON Elfectronic Refrigeration Comporients Heat Exchangers
Corntrof System. - Sight glass, filter dryerand ~ + Atlantis compact design
+ Built-in temperature Schrader pcrts « Counterflow hest transfer
controlier

« Menu driven contro! and
Sétpoint adjustment

+ Alpha numerical L£D display
for temperature, micde ang
trouble indicatior:

« Intelligent lockaut cicuit
for compresser [ oiection

+ RS485 communication ik
(Special order)

« Balanced port thermal
expansion vahzss

+ High presstire cuifoy

« Loss of Chargs catout

- Freeze proleci:cn

configuration
« Refrigerant storage
capability
- %" Tube-in-stiel!
Compressor
* Non-CFC refrigerant
« New high efficiency design
- Low noise feve!

Dimensional Data )

¢

G ’.:'

-+

; : Compax

JE— E Incorporatet

£ — : ; T

L Model | AiB C D'EIF G

! - CMM1801 22 13 . 58 j24% <% 5% |i0%

0 CMS150 | 82 13 | 58 |24% | 0| 5% |10%

_L .l Al DUraensions it fahes,

. a Vkight Moo 150 = 535 1bs,
A _""—‘] !— & Pps CONNECLiGnS reer Ganel 14" umian fr3zd.
Performance Data
Soming! conschty ot 45 HOF £ Lasving Weter Temperalurs
Mechanical
j Hesting | Cooling o | Common Data

| Mode! |Reversible| Capacily | Capacity input CGP | E£R Nominal 3 Pressure’ |=.50% 30000 MBNTHIHF i R
1 i ABH BH | T GPM | Droo (R | 205-230/1 | 208-230/3| 463 | S75/3
oMM 150 | ves 618 | 1512 | a8 54 e 22 iz | = 75 | 35 30
GMS186- o T aesgic| Hemry iR T 53 154 2 | 2 ] - 75 35 30 ]

Flectrical

Mode! 108 23003/69- . . s UL ABRIEL 40 L [ TN STAAED

. FLA f | Ampacity  LRA FLA  Ampacity LRA FLA ! Ampacity
CMM 150 | — — ' 345 431 ; 233 170 | 22 119 152 19.0 171
CeMs S0, = L —F = L] 345 431 239 170 | 2zi: | 119 152 19.0 171

DU 15 LOMPEK's CGoiTG rRsEarcr) 5% IC/ICROGIEs) ITrovamerts Mechasiia! rooue Speciicstions 57 TBIIGS Gre SUB/EEl 03 Change withGut noieatin
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Performesnce Dats g

CMS 150

Water-to-Water Heat Pump Unit

Cooling and Healing capacities in 8TU's per Hour

Correction factor for CMM 150 Cooling x 0.96

EER at 45°F/100°F LWT's  14.5 Heating x 0.97
COP 8t 45°F/100°F LWTs 5.3 Watts x 1.00
1 T !
[ wrer | 25 i 35 40 45 50° £
Cooling 177075 122074 135602 745047 158832 172370 |
80° Heating 133664 147442 156787 . 172598 186169 200195 |
watts 7204 7433 7646 7€ | @010 8152 |
95693 105692 116682 128076 140087 152725 165998 |
90 721318 732430 144084 156279 169012 182281 195082
7508 7776 8029 8263 8475 6660 8814
89726 95675 110200 121317 : 145376 158338
10 117197 128164 139712 151746 64294 177353 190922
8047 8356 8647 8916 3 9369 9547
83195 92829 103029 113810 . 125186 137169 149768 |
110r 112450 123326 134693 1485517 : 158595 171736 185051 f
8572 8936 9277 9563 | 9876 10128 10341
76505 5757 95566 705947 : 11697F ' 125463 7140662
12(F 107466 176764 129386 141050 153180 | 185778 178843
9071 9504 9970 10285 10626 10027 ¢ 11187
70070 78865 86208 98119 ' 108817 119698 131392
136 102617 113164 124160 135602 147400 159826 172610
9534 10850 10534 10962 11397 71757 V12077
64315 72589 81368 90729 100668 1711207 122336 |
14 98261 108608 119376 130568 142187 | 154234 166710 |
9946 10559 11136 71673 | 12165 | 12609 13001 |
Pressure Drops
Flow Rate gpm frwg
15 5.0
20 8.9
25 13.9
30 20.0

September 1998
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10 Compix Moallgr Clillers sod Fluid Meat Pumps

CSSI

PAGE

Mode/ CMM/CMS 175

0

Built-in temperature

Schrader ports

INTELACON Electronic Refrigeration Components Heat Exchangers
Control System: - Sight glass, filter dryer and  « Atlantis compac: design

- Counterflow hest t:ansfer

controller - Balanced port thermal configuration

+ Menu driven control énd expansion valves « Refrigersnt storaga
setpoint adjustment « High pressure cutout capability

* Alpha numerical LED display -  oss cof Cherge cutout - Yo" Tube-in-shei!
for temperature, mode and | rop0e :
froub/e?ndication rreeze protection Compressor

- intelligent lockout circuit  Non-CFC refrigerest
for compressor protection - New high e oy Gesign

-

RS485 communication link - Low noise c.€

{Special order)

Dimensional Data

Model | A' B C,D E _F| G
CMM 175 | 32 13 | 58 |24% |10%| 5% | 10%
CM$178 | 32 ;18 | 58 |24% | 10%] 5% 0%

i Al climansins i inches.
: Weight Model 175 = 5451bs.
Pipe connigctions resr panel 16" unici provided.

Performance Dala
Nomingl capschy at 45 9P F Lesving Water Tampersiure
Mechanical
Heating | Ceoling W [ ‘ onDdlla
Mode! | Reversibie| Capacity L‘zaciry Inut cor EtR Norminal | Pressure ||:™; Maximum fuseSize "% 5504
) B BH BH P GPM | Drop (%) [ 208-230/1 | 208-230/3 . 460/3 | 57573 |
CMM 175 | Yes 186.5 1524 | 105 52 145 2 s I — 90 45 35
emMsazs| N0 | 1923 | ern] w3 | ss 152 2% A 90 4 35
Flectrica/
cirica Datd
Mogel |7 VES L JOBCOSONTE0 | | i . 0082307360 T 48003760 £75/3060 - .- . .
FLA Ampacity | LRA FLA Ampacity ©  (RA FiA  Ampacily | LRA FLA Ampacit: LRA
CMM 175 - — — a0 513 | 2% 207 259 135 7.2 215 111
eMs175 | =~ | — | — -] 0 | s13 | zs 267 2.9 135 17.2 215 177

Lue io Compays ongoing rasearch; énd lechrIo0gics] improvernents medianiza! moduld Sp+ciTesllons 8nd raungs sre SULJEE 10 Chenge witheut nefestion
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Performeance Osts 77
CMS 775
Water-to-Water Heat Pump Unit
Cooling and Heating capacities i 8TU'S per Hour Correction Factor for CMM 175: Cooling x 0 97
EER 3t 45°F/10FF LWT's 142 Heating x 0.97
COP &t 45 F/100°F LWT's 5 Wetis x 702
| wTeF 26 307 35 40 45 5 55
Tooling 128409 141155 154672 169008 184173 200120
g Hesting 156904 170297 164400 199247 214869 221290 |
Jatts 8349 8538 §708 8860 8994 5112
7110759 122268 134492 147476 161238 175623 797249
S0 v 141379 153729 166716 180384 194772 209915 25640
8972 9218 9442 5644 9826 . 9969 10135
104276 115319 127051 139574 166780 781642
1068 137460 149537 162216 175545 3 204323 218842 |
9723 0126 | 10303 10557 711000 71792
97213 107819 | 115085 131059 742780 157285 171604
11 132608 144508 | 156974 | 170056 183807 198264 213463
10371 | 30750 11101 | 11427 11728 12007 12265
85833 . 100026 110850 122355 134586 147582 161376
12¢¢ 127006 138826 | 151173 164104 177669 191915 206279
10692 11368 | 11815 12232 12623 12989 13332
‘ 82402 | 52203 102605 113661 125419 137923 151207
| 13 120845 132677 144998 157866 171336 185455 200265
17264 11859 12421 12952 13453 13927 14375
75197 84620 94617 105241 116547 728564 141350
140 114308 126248 138634 15152¢ 164969 179068 193817
11467 12197 12897 13562 14195 14797 15377 |
Pressure Drops
Flow Rate gpm|  Flwy
15 5.0
20 8.5
25 13.9
30 L 200
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Maritime Geothermal Ltd.

e Manufacturers of NORDIC® geothermal heat pumps wmm

W-Series Units - Hot Water Output
I

W-series units are designed to produce large quantities of hot water. Units can be installed on either
open well systems or on closed loop systems. Available with domestic hot water desuperheaters and
as either heating only or as heating/cooling systems. Very popular for use with concrete in-floor
heating systems, swimming pool heating, or any other application where large quantities of hot

water are required.

~HEATING-
ORRIC Q

~CODLING- *

Performance Specifications

HEATING CAPACITY
MODEL GPM BTU | WATTS CoP
Ertering
Water
Temp. W-55-w¥ g 4108
5D deg F.
Entering W-45- WY 8 35,100 3024 3.4 15.1
Water
Temp.
32deg F
W-85-wv 12 52,200 4779 32 238
Heating perfarmance willincreare uith highor uatar lou ratar and?

Specificationr rubjoct ko change uithout natico.
arEWT.

B Typical Piping for hot water heating.

HInfloor heating possible plumbing layout.

W3 - Series - Hot Water Output
Ultra High Efficiency Liquid-to-Water Heat Pumps
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The dual compressors (1) HP & (2)
HP can be operated to give 3 stages
of capacity at an ultra high
efficiency rate. These units can be
equipped with either 316 Stainless
Steel brazed plate exchangers or
high efficiency copper / cupro-nickel
coaxial style exchangers depending
on the application. The heat

2 exchangers are sized for maximum
Back View W3 Front View W3 output therefore when running on the
first or second stage the exchangers
are vastly oversized for the compressor capacity yielding the highest suction and lowest discharge
pressure possible. COP's range from 3.1 to 4.5 depending on the water inlet and outlet conditions.

@

2 a

O

K1
s
=

20

Three stage Performance Specifications

HEATING CAPACITY
MODEL

D @8 IGPM BTU WATTS COP Amps
Entering
Water
Temp. Medium 20,797 2048 42 112
50 deg.F.
Entering W3-45 High 31772 2815 3.08 14.0
Wiater
Temnp.
32 deg F I B HEHO S

Low 13,344 1008 371 63

Specificatianr subjectta change withaut notice Heoating porfarmance uill increare uith higher uateor flou ratar and /

2¥0u i1 f60 arEWT.

Case Studies | Photo Gallery
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1.7) Hydron Module - WW Series
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Water to Water Units

Water to Water

WW23 thru WW120 (2 thru 10 ton):

For product information, select item from drop-down list and click the View button.

rage 1 vl 2

Home | Company | Request Info | Contact Us

|Genera| and Technical Information

Water to Water Condensing Units

Built-in Reversing Valve for Chiller Applications
6 thru 10 Ton are Stagable
Will Produce Hot Water for Floor Heat or Fan Coil
Will Produce Chilled Water for Summer Cooling
with Hydronic Fan Coils Shown

Domestic Water Heating Option

High Heating Out-Put

e All Panels Removable for Easy Service

Water to Water Single Compressor

Rated in accordance with ARI 330
Based on 32° entering water temperature in heating mode and 77° entering water temperature in
cooling mode. (Includes Pump Penalfies)

BTU/hr BTU/hr
Model # GPM Heating cop Cooling EER
CS-WWw23 (2.0 Ton) 6.0 19,400 3.0 20,100 13.1
CS-WW34 (3.0 Ton) 9.0 28,300 3.0 29,600 14.0
CS-WW46 (4.0 Ton) 12.0 37,000 3.1 40,000 13.8
CS-WWwél (5.0 Ton) ] 14.0 51,200 3.0 =53,100 13.6
CS-Ww70 (6.0 Ton) 16.0 56,300 3.0 58,200 13.2
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Water to Water Dual Compressor

CS-WW72 (6.0 Ton) 18.0 56,600 3.0 61,400 15.0
CS-WW096 (8.0 Ton) 24.0 74,000 31 82,800 15.0
CS-Ww120 (10.0 Ton) 28.0 102,400 3.0 110,000 15.0

Water to water data is based on 110° entering load temperature in heating mode and
50° entering load temperature in cooling mode.

Hydron Module, LLC, Mitchell, South Dakota

Home | Company | Request [nfo | Contact Us | Enerey Dynanries Website

General & Techuical Information | Single Speed Upflow & Downflow | Single Speed Horizontal

Dual Compressor Upflow & Side Discharge | Water to Water Units

Al to Water - Hvdronie Fan Coils | Split System Units

ECM Blower Motors | Accessories & Hyvdron Pump Module

Copyright © Hydron Module, LLC, 1999-2002; All rights reserved.
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2.0) Manufacturers of Tangential Fan Coils
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2.1) Rosemex - LOW FLOW Baseboard

104



PRODUCTS

APPLICATION: Rosemex low-flow forced-air fin tube
radiation is designed primarily for use in large window
areas where high heat loses occurs. Two standard
unit sizes 48" and 96" are available with 50 '/.” and 98"
enclosures for individual installation. Smooth finish
slip joint cabinets are also available for wall to wall
installation.

Several different arrangements are available. Some
standard basic arrangements are ceiling mounted,
floor mounted, recessed in wall and recessed in floor.
Special free standing and custom built cabinets are
also available. Three types of element piping arrange-
ments are possible.

=
70000

IRUINIRINIINNNNG

7

Wall type

Ceiling type

Recessed in wall Recessed in floor

Connection @ %"

Arrang. # 1

e

T

Arrang. # 2

41/2"_—

g iy g

~J
1 I

TIRIY;

105

CABINET: Cabinet and all accessories are manufactured of 16 ga. cold rolled
steel, and coated with rust proof tan primer finish.

ELEMENT: Copper aluminium heating elements are manufactured of 2 row @
1" seamless copper tubes permanently bonded to aluminium fins.

MOTOR: Motors are shaded pole type, tapped wound, two speed with built in
8" thermal overload protection for 115/1/60. Permanently lubricated for a minimum
of 20,000 hours of operation.

FANS: Two aluminium tangential blowers are directly connected to a double
extended motor shaft. Statically and dynamically balanced forquiet vibration
free operation.

CONTROLS: Two speed motor switch with "OFF" position is mounted behind
an access door on all floor and wall models. Optional line voitage thermostats
can also be mounted by the factory.



i MOTOR | AIR INLET EMP. 65°F — 18.3°C | WATER INLET TEMPERATURE PRESSURE
- ! | - : 5 OUTLET TEMP. TEMPzgaoFP';n?é'a c" 1°C OROP
ADDEL REm MR FAN' vourace | WP | WATT |AMP.'CPM | USEC, : ' : FEET

i : :

, , *F | *C | MBH | KW [USGPM; L/SEC. |WATER| KPA
LF-175[1100] 1 |2 126160| 112 | 60 |06 175 825(109(43.7] 8.3 243(083] 005(0.29| 2.00

LF-250 1500:: 1.2 120160 1.12 60 0.612503118.0 101 38.3‘1 9.8 é87 098 0.06 {0.35| 2.42
4 120160 2x 1122 x 60 12:350;‘165.0 109 43.7316.6 4.86 1.66% 0.10 | 1.60 | 11.00

!
_
LF-350 1100 2 |
LF-500 [1500 2 .

|
4 12C1:80 |2x 11212 x 60 | 12500 236.0 1101/38.3 1196 574 (196 | 0.12 | 1.98|13.65

i |

CAPACITY: Capacity ot Low-Fiow unils ar¢ gven ontable no 1 at 2000 F water inlet lemperature, 20 F temperature drop and
65° F entering air temperature For capacity at different entering watler or air temperature conditions, use following formula.

New capacity BTUH = Newwater F-rewar B ..nac0y show in table BTUH

135
BASEBOARD APPLICATION: Low fiow urit can aso te used as baseboard heater without motar-blower assembly. See
table no. 2 for capacity.

TABLE 2

CAPACITY DATA FOR L

STEAM ENT. AIR 65° F — 18.3°C | CAPACITY AT AVERAGE WATER TEMPERATURE
1PSI | 6OKPA| WATERFLOWRATE | 200°F 93.3°C 190°F |B7.8°C| 180°F |B22°C  170°F . 76.7°C
BTUMR. FT. |WATTM.| US.G.PM. | LSEC. |BTUMR.FT WATI/M BTUMR.FT.| WATT/M |BTU/HR.FT.| WATT/M BTU/MR.FT. WATT/M
1070 | 1028 1 0063 | 920 884 835 | 803 | 738 | 709 = 633 . 628
ues 1083 ¢ 0253 | 970 32 | 880 | 846 | 775 | 748 668 661

WIRING DIAGRAM 1 - LOW-FLOW

c/w MOTOR & FAN
é}. Lo e ‘%//” BN 2- LOW-FLOW

o WITHOUT MOTOR & FAN
R = FAN-MOTOR 3- DUMMY CABINET
SWITCH Wi 8LACK na/vso 4 - OUTSIDE CORNER
. 5 - INSIDE COANER
6 - JOINER PIECE
wATTE 7 - END PIECE

8 - CABINET c'w
THERMQSTAT ACCESS DOOGR

nsveo |
i
I
I
.

e
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2.2) MINIB - In floor Model KT-1
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Czech Floor FAN-COILs Manufacturer

Order | Contact | Prices I Portfolio
v __ ewer_ Modular | Accessorries | Pressure drop |Power |1(|:(2"'Tt;°|| 4] Infr:ﬂrgt}on Warranty

—MINIB COIL - KT-1

with a 12V tangential blower / mit 12V Tangentialventilator

CHARACTERISTIC CHARAKTERISTIK
+ the narrowest type, the + der engste Tyvp
widthisonly 184 mm  Breite nur 184 mm

* dry interiors heating  + Ausheizung trockener

* noise level Umgebungen
approximately 34 dB - Lauflgerdusch ungefihr
34 dB
DIMENSIONS MASSE
* total width + Gesamtbreite 184 mm
* construction height + Bauhohe mit
with the bottom Bodenisolierung
insulation 128 mm
* lengths + da ka 1000 +
2500 mm
p
USAGE ANWENDUNG A
The convector COIL-KT-1 is a fast reacting Der Konvektor COIL - KT-1 ist ¢in schnell reagic
heating Heizkarper, der die niedrigere Leistungsseric der

element that belongs to the lower output range of  Konvektoren mit 12 V-Venulator bildet. Wir emp
MINIB convectors with a 12 V blower. The Konvektoren COIL - KT-1 cur Ausheizung von |

convectors COIL-KT-1 should be used for the mit niedrigeren Wirmeanspriichen i den Féllen 7
space heating of interiors with a lower heating verwenden, wo es notig ist, einen langen Streifen
demand in those cases where it is necessary to Konvektoren unter den Fenstern 2u bilden.
provide for long strip of convectors bellow the
windows.
Front view / Anriss Cross section Impact of the heating water
e Querschnitt A-A’ Einfluss der Heizwasserdur
T < o T il yi2 o
. :
, g; il
3 i 100
i 5 09~
L 184 -
i 0.8 | i

100 150 M, i?/h 2
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Temperature equation / Warmegleichung:

Q= v QN (ﬁs;#_)mmz (1)

ﬁ#.ﬁw’o i?emporalure sxponent / Warmeexponent

Mean temporature ot the heating water, air, ‘C
mithere Mezwasser., Heiziulemperatur, *C

Qu Nominal heat transfer rate for the

Nannw&nnderstuag fir Tempetatumnlerwmed
t,=B8D-20=8

v The coelficient of the waler flow me se the diagram ¢
Koafirion dos Wossarturchfusiess, 8. (e graphische Dasste
3 80 ursknown fiow rle selact w = 1
filr uabekaneden Wasserdurchiuss wihien Sio g = 1

M Mass flow rde of woter / Massenwasserdurchfioss, kgh

Q Heat lransfer rate for other lemperatures, W
Warmslaistung f0r andere Temparaturen, W

example/Beispiet;

given/Vorgaben: L=15m,t,=707C.14=16°C

L=1.5m-> Q=900 W

offaus (1); Q=y Gu(—‘g.j—‘ﬁ)‘ 2 1,900 ("“’j 81l

| Home Catalogue | Order |

Contact | Prices I Portfolio J
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2.3) Carrier - Fan Coil 42Y
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mowre ~ CARRIER QUALITY,

WORLD’S

NUMBER ONE FLEXIBILITY

In the world of air-conditioning,
no one has more experience or

more expertise than Carrier. Years
of research and development,
together with sensitivity to

customer needs, have made
Carrier the number one name in
this market. What's more, Carrier

actively participates in the The new 42Y Fan Coil‘ combines a centrifugal fan in suppc?rt. .Overall it
Eurovent certification programme. range of features and improvements represents a small bl:lt 51gmﬁc.ant .
Eurovent is a totally independent inspired by customer feedback_. These upgrade in thg Carrier fa.n coil family,
body which scientifically validates make thfe new unit better lpokmg on with a new gnllg. new h_mges anda
the performance claims made for the outside and more efﬁc.lent on the more stylish capmet design. Tl.xe .
units supplied by participating inside, with a virtually noiseless control system is now located 1n51dfe.
companies: the new 42Y comes tangential fan and a powerful new under the hinges, for better protection.
with the benefit of Eurovent

certification.

8000 VERSIONS
DIRECT FROM

The new 42Y is available in no
fewer than 8000 different
variations capable of satisfying
virtually any conceivable need -
from a small villa to a massive
public building. However many
units are involved, in an
“intelligent building” all can be
controlled from a single point.

112



DISCREET
EFFICIENCY

The 42Y combines compact contemporary
styling with high tech efficiency. Its ivory
white colour and smooth elegant finish are
designed to blend in harmoniously with a
variety of the most popular colour schemes.

MORE PERFORMANCE

Awvailable in both 2 and 4 pipe units, the new
42Y out-performs its predecessors. High
capacity coils are available if
required for almost all sizes.
The drain pan design has
also been improved for
even better insulation.

This system takes in fresh air, filters
it and recycles it, so that the air quality
is maintained at a constant optimum level.

VERTICAL OR HORIZONTAL OPTIONS
DEAL FOR EVERY INSTALLATION

e 42Y is designed to give you the flexibility of
ther vertical or horizontal installation options.
fhe new accessory kit makes horizontal
Bstallation even simpler than before.
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THE EASY WAY
TO DECIDE PRECISELY
WHAT YOU NEED

The more complicated the building, the more
comparative information you need to help you
make the right choice. That's why we have
developed new software designed to answer
every relevant “What if...?" question.

You can see this information on screen and
print-out hard copy for side by side comparisons
and product selection.

TECHNICAL DATA

The above data refer to Eurovent Conditions. Cooling conditions: 27°C Dry bulb/19°C Wet bulb air temperature; 7°C/12°C entering and leaving water temperature at high fan
speed. Heating conditions: 20°C air temperature, entering water temperature: 50°C, same water flow rate as in cooling condition test at high fan speed

Sound pressure is measured in a 100 m® reom with 0,5 sec reverberation time
Centrifugal fan is available in sizes 01 to 07 with concealed units only.

(*) Data refers to units with tangential fan from size 01 to 07 and centrifugal fan from 08 to 12

Order No. 18135 - 06/99
Supersedes order No. New

Manufacturer reserves the right to change any product specifications without notice.
Printed in France on Elementa! Chlorine Free Paper.
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2.4) Myson - CSU Series
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MYSON.

CSU Fan Convector Technical Information

CSU Fan Convectors . . . available in three sizes to meet a
range of service requirements. Each wall mounted unit connects
to a conventional hydronic heating system with connections
either through the wall or through the floor. The two-speed fan
provides gentle air circulation with rapid room heat up. Optional
legs are available for mounting on the floor.

ISO 9002 Certified . . . ISO 9002 certification means building
quality products that will last for years.

Reliable efficiency . .. CSU's advanced heat exchanger design
delivers 100% of its BTU output promised, keeping the space
comfortable with less wear and cycling. Heat output is available
from 5,319 to 16,947 BTU/hr, replacing 11 to 36 feet of
conventional baseboard and installing in a fraction of the time.
For rapid heat up, an additional 50% is available on the boost
fan setting. The 5-year warranty on the heat exchanger and 3-
year warranty on the fan motor assure you that MYSON builds
in reliability.

rage 112

LO AIR
M%DEL 1 | EAN JDELIVERY|110%#(120%4130%4| 140 (150 | 160 || 170 || 180 || 190 || 200
gpm! CFM
%8& 3.0 ||Low || 62 1190 [[1954 2529 |3165 |3823 || 4481|| 5319|| 5973|| 6609|| 724
| [ |Boost || 99 1B226 |F173 |19 |[60A0 || 6852 7763|[ 8659 95001034
(1:§1[\J/1 3.0 |Low || 66 1524 (2484 |3452 4418 (15385 || 6352|| 7317 8282f| 92401019
[Boost [ 9T |[T928]3886 |#994 |B102 |[7203 | 8715|T033T|TID47|T14000T505
ngl 3.0 ||[Low || 92 018 3461 4687 (5751 |16983 || 8260} 951810813|[12262/11377
[Boost ][ 129 |W'§WWWWW‘WWIWIM

"Note: Correction factor for 1.0 gpm, multiply by 0.87 **For output at these water temperatures,
optional 107° low temperature cutoff required.
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TSU FAN CONVECTOR DIMENSTONS
MOPEL | Wide || Deep High
CSU- 2 PN .
10M 213/8 23/32" 13 1/4" (optional legs +2 9/16")
St
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1sm 22 18" 3/3pn 13 1/4" (optional legs +29/16")

CSU- 41 4 " : "
3m 117/327|l23/32" 13 1/4" (optional legs +2 9/16")

CSU Fan Convector Specifications

Fan Unit. . . A highly efficient tangential fan extends the full width of the heat exchanger, giving
extremely quiet, trouble-free operation. All units have aluminum fans, sealed motor bearings, and
permanently lubricated porous bronze sleeve fan bearings.

Controls . . . Units have a two-speed Boost/Low fan switch and built-in thermostat. All models have
low-limit thermostats which close on rise at 129°F and reopen at 109° F (£7°F). Optional low
temperature cutoff is available.

Heat Exchanger . . . Fin tube heat exchanger is a manifold design with copper tube water conduits
expanded to create firm contact with the surrounding aluminum fins. Special air turbulator design
maximizes the rate of heat transfer. All units are hydraulically tested to 300 psi.

Construction . . . The chassis is manufactured from zinc-coated steel with advanced
epoxy/polyester baked on finish.

Water Connections . . . Supply and return are 1/2" sweat connections at the upper left. An air vent is
provided in the upper left corner of the unit, underneath the cover. No special key is needed.

Electrical Connections . . . Wiring connections are supplied through the lower right side of each
unit. Motors are 110V, 60Hz.

Towel Warmers | Radiators | Fan Convectors | Water Heaters | Shower Rails | Valves
Home | Contact Us | About MYSON | What's New | What's Happening | Area Reps | Site Map
/csobj>
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3.0) Manufacturers of Radiant Heating/Cooling Panels
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3.1) Hydronic Alternatives - Radiant Panel Baseboard
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Baseboard

Design and Installation Guide
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Intfroduction

RadiantPanel Baseboard is
one of the most advanced concept in
perimeter hot water heating. Extend-
ing only one inch from the wall,
Radiantpanel gives the appearance
of typical mop board type molding.

Traditional heating systems
have always limited one’s freedom of
choice in creating the home environ-
ment, requiring a sacrifice in comfort,
efficiency, and design. With superior
comfort, energy efficiency and com-
plete freedom of interior design, the
RadiantPanel Baseboard system
opens up a world of new possibilities.

RadiantPanel eliminates the
localized heating provided from con-
ventional baseboard, radiator, and
forced air systems by using what is
called the “Heat Enclosure Principle”.
Warming a room from its perimeter,
RadiantPanel maintains a consistent
room temperature throughout, mini-
mizing air turbulence (drafts) and
dust circulation, while protecting the
air humidity. In addition, radiant heat
by nature is energy efficient because
it delivers higher levels of comfort at
lower thermostat settings. With these
advantages the expensive and
wasted “Heat Blanket” that accumu-
lates at the ceiling and the “Dried
Out” stuffy air associated with tradi-
tional heating systems are greatly
reduced allowing for an altogether
higher comfort level, improved en-
ergy conservation and a healthier
living environment. Optional manifold
and control packages offer room by
room zoning, weather responsive
operation and the ability to customize
a heating system to fit everyone’s
unique needs.

Radiantpanel is a copper lined aluminum heating panel.
Lengths are available from 1 1/2’ through 8 1/2’ in 6”
increments. Each panel comes complete with brass
quick connect fittings designed to receive 3/8” PEX tub-
ing, mounting brackets and reflective insulation foil.
Radiantpanel is available in a standard white (RAL
9010) powerder-coated finish.

Technical Data

2N
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Design Guidelines

Step 1: Determining Your
Heating Requirements

The initial step in your heating
system design is to determine the
individual area heating requirements.
Our in-house sales engineers and
local representatives can assist you
with your entire system design. This
will assure you that the maximum
comfort levels and energy savings
potential of your specific system are
achieved.

Conventional heat loss calcula-
tions (e.g. I=B=R) should not be uti-
lized for radiant heating design. If they
are used then the result will be an
oversized system. An ASHRAE or
Manual J heat loss calculation or
equivalent is the only proper way to
design a modern heating system.
Appropriate U or R values and the
closest air exchange rate should be
selected. After these calculation have
been performed, then the system can
be laid out.

Step 2: Required Amount
of Baseboard

The heat loss of any given area
must be replaced with the heat output
from the baseboard radiation. Table A
shows the BTU/hour output for
RadiantPanel Baseboard at various
average water temperatures.

#

Table A: BTU/h Per liner foot

A system should always be
designed for the lowest possible water
temperature necessary to offset the
heat loss. The more baseboard you
install, the lower the water tempera-
ture your system will require. This will
assure maximum energy savings and
comfort levels. As a rule you save 1%
of fuel for every 3 degrees you lower
the water temperature.

Room Heat Loss
= Necessary Footage
BTU Output (@°F)

Step 3: Baseboard and
Component Calculation

With the footage of baseboard calcu-
lated in step 2 you can now lay out the
required baseboards and components.
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Table B shows the correct
RadiantPanel sizes for walls from 2’6"
through 18’ in length. As a rule of
thumb, leave at least 6” from the ends,
corners and between joining panels for
the tubing connections. This space will
be covered using our 12” or 60" snap-
on cover plates. (eg. A 12’ wall would
require 10'6” of RadiantPanel Base-
board- 1 - 5’ panel, 1 - 5’6” panel, 2 -
end caps, and 3 - 12" snap-on covers.)
After the total number of panels have
been established, the following compo-
nents can be determined:

- Manifold Size: Dependent
upon zoning requirements. Larger
rooms may require more then one
manifold loop.

*(Note) - In general, no more
than 60 feet of baseboard. with 60 feet
of supply and 60 feet of return PEX
tubing should be run for any single
zone / loop.

- 3/8” PEX Tubing: Total length
for all supply and return lines. We rec-
ommend only using PEX-A or PEX-C
type tubing, or a composite layered
pipe witch is made up of PEX - Alumi-
num - PEX.

- Cover Plates: You will need a
cover plate at every end cap, both
sides of a corner piece, and at every
joint between 2 panels. We offer 12”
snap-on cover plates as a standard,
and we also have a 60” cover plate
which can be used as a blank base-
board run, or custom cut for spaces
longer then 12”.

- End Caps and Corners: We
have left and right hand end caps as
well as inside and outside 90deg cor-
ner trims. For other angles of corners,
you can custom make a joint using
either the 12" or 60” snap-on covers.
The amount of end caps and corner
trims will depend on your room layout.

Table B:

- Zone valves: If desired, equal to
the amount of manifold loops / zones.
Typically zone control are available in 5
or 10 zone modules. You will need a
thermostat for each zone you plan to
have. (Note: A thermostat can generally
control up to 3 powerheads as 1 zone)

- Circulator Pumps: Generally
you only need 1 _circulator for your
RadiantPanel system. It should be
sized based on the required flow rate
and pressure drop of your system. (See
Step 4). There are many ways of piping
a hydronic heating system, including
using separate circulator for each zone.
Though we feel you only need 1 circula-
tor, there is no right or wrong in this
area. Please consult your local heating
professional.
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Step 4: Flow Rates and

Pressure Drop

Typically, the maximum
RadiantPanel zone (consisting of 60
feet of baseboard and 120 feet of 3/8”
PEX pipe) requires 0.7 GPM of flow at
15.3 feet of head. A Grundfos UP15-
42F circulator or equivalent will handle
most normal requirements. You may
also calculate the required flow and
pressure drop (feet of head) for your
system as follows:

First, calculate the system'’s flow
rate by dividing the total BTU/hr output
of your baseboard system by 500 times
the design delta T (differential between
the supply and return temperature) of
your system. A design delta T of 35°F is
considered optimum.

BTU / HR Output

(500) x (35)

FR= GPM

Next, using the largest single
zone the pressure drop resistance must
be calculated. This consists of the
internal resistance of the RadiantPanel
baseboard and PEX tubing, along with
the connection resistance of the
RadiantPanel fittings. Utilizing the flow
rate formula above, calculate the nec-
essary GPM for this zone.

Table C shows the pressure
drops in feet of head (FOH) for flow
rates of 0.1 - 2.0 GPM. Reading across
from the calculated required GPM will
give the pressure drop for 3/8” PEX
tubing (per ft.), RadiantPanel Base-
board (per ft.), and connection resis-
tance of RadiantPanel fittings (per
panel). The total pressure drop can now
be calculated.

Table C: Pressure Drops

PDR = (length 3/8” PEX x PD) +
(length Radiantpanel x PD) + (# of
panels x PD) FOH

In order to properly size the circu-
lator, choose one that can produce the
total system flow that is needed while
maintaining the highest single loop’s
head pressure or PDR. It's ok to size the
circulator slightly above your highest
PDR, but over-sizing can lead to prob-
lems in your system including noise,
metal fatigue, and the unnecessary
consumption of electricity.

|
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System

Control

Distribution Manifold

A distribution manifold provides
the flexibility necessary to design and
tailor the optimum heating system for
any given project. Manifolds incorporate
individual zone shut off, balancing, air
vents, and purge valve into solid brass
supply and return headers. Optional
zone valves and room thermostats
allow for individual zone control (often
on a room by room basis) and are eas-
ily installed or removed at any time
without disassembly of the system.

Mixing Valves and Reset
Controls

We recommend using a mixing
valve reset control with constant circula-
tion for maximum comfort and the best
economy of operation. A mixing valve is
the only way to accurately deliver the
precise water temperature to the
RadiantPanel Baseboard system.
This minimizes the expansion and
contraction that occurs with a conven-
tional demand circulation hot water
system.

There are two different kinds of
mixing valve reset controls available,
indoor and outdoor. With an indoor
reset control, you will set the desired
room temperature, and the controi will
adjust the delivery water temperature at
the mixing valve, so the system main-
tains the proper room temperature. This

&Y%e of control is Iimitec{ tcr smatI)I areas.
ixing valve reset control can be etther

electronic or non-electric. An electronic
outdoor reset control has a sensor that
mounts on the exterior of the house to
record outdoor air temperature.

The electronics then regulate the tempera-
ture of the water deliverd to the
RadiantPanel Baseboard by adjusting
the mixing valve. The introduction of an
interior room sensor in the worst case
room completes this type of system. It is
by far the best way to manage a heating
system of any fashion. No peaks and
valleys in your room temperature
setpoints. Consistent temperatures day
after day, with a reduced energy bills to
boot.

This control strategy will suit our
RadiantPanels as well as all other forms
of high temperature radiation. So mixing
and matching our products with others is
not out of the question.

We do not reccomend demand circula-
tion type ms for RadiantPanel
Baseboard ! Expansion problems and
associated noise problems can be a nui-
sance. We highly reccomend the above
mentioned an below detailed control
strategy.

High setpsaeaning
hessting - Gicifl

O
@m

4-way mixing valve layout for use with
mixing valve reset controls.
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Installation Guidelines

Step 1: Manifold Location

The distribution manifold should be located and installed first. Ideally this should be
installed in the boiler or mechanical room. However, for larger installations a central or re-
mote location should be considered. This will allow for shorter lengths of PEX tubing to be
utilized for the supply and return runs to each zone.

Picture A

Step 2: Rough in of PEX Tubing

A. Identify the supply and return points, as well as jumps at doorways or openings. In
almost every case the top pipe A will be the supply and the bottom pipe B will be the return.
(See picture B)

B. With a 9/16’ bit, drill holes for the PEX tubing on a slight angle toward where the
RadiantPanel will be mounted. By drilling at an angle, it will make it easier to connect the PEX
tubing to the RadiantPanel (note the measurements in picture B showing proper clearances).
* Important- as Pex is roughed through the floor, sleeve or make allowances so the
tubing does not rub against the wood. This will prevent expansion noise at the exit-
ing point. Also Note-bend supports must be used at the supply and return connec-
tions when changing a direction of 90 degrees.

C. Run all pipe leaving approximately 12" coming up from the floor for connection to
the RadiantPanel. *

Picture B

e
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Step 3: Laying out and attaching the panels

C. Lay the RadiantPanel Baseboard out on the floor according to the plan. A
pre-cut piece of reflective insulation is included with each panel and should be
stapled in place on the wall where the RadiantPanel Baseboard is to be installed.

Two mounting brackets will be necessary per panel and should be securely
fastened into a stud near the end of each panel. For the proper height, rest the
bracket on a 3/4” spacer or a separate bracket laid flat on the floor. If a panel is
installed on a wall which is not plumb, it may be necessary to shim out the bracket

so that the panel can move freely during the natural expansion and contraction of the
heating system.

Picture C

D. Snap the panels onto the brackets as shown. The return pipe will be placed
into the bottom cradie of the bracket. Push the panel up and towards the wall until
the supply pipe “snaps” into place on the top portion of the bracket. When properly
installed the RadiantPanel Baseboard should not be in contact with the floor or wall
at any point.

Picture D
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Step 4: Connecting the PEX

A. The PEX piping may now be installed. Slide the nut and ferrule over the
pipe and push the pipe onto the barbed post of the panel fitting. Make sure that the
pipe is properly seated on the post prior to tightening. Using two wrenches, tighten
the nut and ferrule over the Pex tubing being careful not to over tighten.

PictureE

B. When joining two or more panels on a single wall, measure and cut both
lengths of pipe together to assure equal length and correct fit between panels. There
should be a minimum of 4 - 6” of tubing between panels. Install the bottom tube first.

Picture F

C. For inside and outside corners use the following procedures:
1. Cut an oversize piece of pipe and install the tube bend support.

2. Hold pipe over the panel, mark and cut the ends, leaving a minimum of 6"
between the panel and corner.

3. Cut a second piece of pipe the same size
4. Install the bottom piece first

5
i

Picture
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D. At the end of each heating loop, form a “U” bend with approximately 12" - 15" of
PEX tubing. Connect one end to the supply and one end to the return. Form the “U” bend
in your hands before installing, being careful not to kink the tubing. Any kinks in the tubing
will restrict the flow and cause a possible weak spot in the tubing.

*Note: Once the system is operational, all fittings should be checked and re-tight-
ened before any trim pieces are installed

Picture H

Step 5: Filling the System

Fill each zone/loop one at a time and bleed accordingly to make sure that all the air
is removed. Re-check all fittings. Once you have thourghly inspected the system and have
determined that no leaks exist you can proceed to Step 6.

Step 6: Installing Trim Pieces

All end caps and corners can be installed at this time by fastening them to the wall.
Cover plates will be used to conceal the pipe and fittings between pieces and at the ends
of each panel. The cover plate will attach to a corner or end cap on one side and overlap
the panel on the other side. It will also act as a splice between two pieces of panel on a
wall. Before installing the cover plate, remove the protective layer on the double face tape
that you will find on the end caps and corners. To mount the cover plates attach the bottom
first by hooking it under the panel, end cap, and corners then swing the top upwards over
the panel, snapping it into place. Press firmly against the tape to lock into place.

Picture i
o
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Step 7: Enjoy

Congratulations on the installation of your new RadiantPanel Baseboard heating
system. If you like you may now add any wood trim that may be needed to match the re-
maining baseboard / mop board in the room. (i.e.- cove / crown molding, 1/4 round, etc.) If
you like, paint the baseboard to match the trim or color of your room. Remember though,
that Latex paint is an insulator and reduces the output of the baseboard 5-7%. If you have
to desire to paint your baseboard, a powder coat is best, but if this is not possible, a good
alkyd enamel oil based paint will have the least impact on the heating ability of your
RadiantPanel Baseboard.

You can nhow place your furniture around the room as you normally would. There are is
need to leave a space in front of the panels as you would with a conventional convective
type finned baseboard as we are not concerned with air movement. Maintenance of the
panels should only involve cleaning the exterior of the panel with a mild solution as
needed. (Do not use an abrasive type cleaner.)

We thank you for your purchase and are sure that you will enjoy the comfort and
efficiency of your RadiantPanel Baseboard system for years to come. If you have any
questions on the installation or operation of your system, please contact your local contrac-
tor, supplier or our office.
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3.2) Rosemex - Linear Ceiling Radiant Panels
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EXTRUDED SECTIONS

| | 5" SINGLE PASS Rgsemex Iinegr Radiant Panels are cgnstructed from the glu-
; minum extrusions shown. Any 1 inch incremental panel width
from 5 to 36" wide can be constructed from a combination of
6" SINGLE PASS 5", 6 or 8_ radiant extrysmns. Panel lengths can be prowdefi
to suit perimeter planning modules up to 8 ft. long. For addi-

M & 1% tionnal custom extruded sections, contact Rosemex.
E- o e e V" ]

. | 8" DOUBLE PASS

V-GROUVED

PERIMETER HEATING PERFORMANGCE

MEAN WATER PANEL WIDTH
TEMPERATURE 6" 8 10" 12" 15" 16" 18" 18" 20" 24" 307 36"
°F 1 TUBE | 2 TUBES | 2 TUBES | 2 TUBES | 3 TUBES | 4 TUBES | 3 TUBES |4 TUBES | 4 TUBES | 4 TUBES | 5 TUBES | 6 TUBES
120 47 61 65 70 82 90 97 118 130 146 155 200
125 56 72 76 84 104 108 117 137 159 172 185 235
130 65 82 91 100 117 126 136 155 177 196 214 267
135 72 92 110 113 137 144 156 175 194 220 243 300
140 81 102 17 127 158 163 175 194 208 245 273 334
145 89 113 130 142 176 180 193 212 227 270 302 368
150 96 122 145 157 193 200 213 231 247 294 332 401
155 105 132 157 172 211 218 233 250 267 319 362 434
160 114 142 172 185 228 236 252 263 286 343 390 469
165 121 153 185 200 245 254 272 287 306 367 420 503
170 130 163 199 214 264 273 291 306 325 393 | 450 535
175 137 173 212 228 281 290 310 325 344 2417 480 569
180 144 184 225 243 299 310 329 344 365 442 509 603
185 153 193 239 258 316 328 348 353 384 467 538 636
190 162 203 253 272 334 346 369 382 403 491 568 669
195 170 214 267 287 351 365 388 401 423 516 598 703
200 177 223 280 301 369 383 407 | 419 442 540 627 737
205 187 233 294 315 387 401 426 | 438 453 565 657 770
210 195 242 307 328 400 420 445 458 482 589 686 804
215 203 255 321 343 422 438 465 475 501 619 715 837
220 211 265 335 359 439 458 485 | 495 520 638 745 872

* Heating perfromance shown in BTUH / Linear foot of panel.

* Outputs for panel widths not shown may be interpolated from above table. Performance based on 70°F. Air temperature, 67°F AUST with nat-
ural convention. One inch thick three quarter pound density fiberglass insulation was placed on the reverse side of the panels. Select the most
economical panel width which will satisfy the heat loss by adjusting the Average Water Temperature (AWT).

COOLING PERFORMANCE

= S—— w—
TEMPERATURE|___ BTUH/SQUARE FOOT OF PANEL ma?,gmm BTUH/SQUARE FOOT OF PANEL CONDITION:
s ol S T clo I ki a LA L A g :I‘;eng;;;o:::érior wall in sun
10 17 21 ] 28| 35| 38| 40 20 35 | 40 | 46 [ 52 | 55 | 57 “or fgu" shaded glass and
11 19| 23 | 30 | 37| 40 [ 42 21 37 | 42 | 48 | 54 | 57 | 58 wall y
12 21| 25 [ 31| 38| 41| 43 22 39 | 43 [ 50 [ 56 | 59 | 60 o .
. | or wall
13 | 22 | 27 | 33 | 40 | 43 | 45 23 20 | 45 [ 52 [ 58 [ &1 [ 62| © 5‘5 s/:: lear glass exteri
14 24 | 28 | 35 | 42 | 45 | 47 24 42 | 47 [ 53 | 59 [ 62 | 63 o .
. lass exterior wall
15 | 26 | 30 | 38 | 44 | 47 | 48 25 24 [ 49 [ 55 [ 61 [ o4 [ 65 ©° ?rlos{fjslearg
16 28 | 32 | 39| 45 | 48 | 50 26 46 | 51 [ 56 | 63 | 66 | 67 ; .
. 75Y% rgl exterior wall
17|30 | 34 | 41 | 47 | 50 | 52 27 8 [ 53 [ 58 [ 64 [ 67 [ 68| © in5 s/: rf'ea glass exte
:g ::IB gg :g ;g 2421 gg 28 49 | 55 | 60 | 65 169 | 72 F. 100% clear glass exterior
wall in sun.
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PRESSURE DROBP (IMPERIAL)

GPM/ ( FT./ | GPM/ [ FT./ | GPM/ | FT./ | GPM/ | FT./ | GPM/ | FT./
TUBE | 10 TUBE | 100 | TUBE | 100 | TUBE | 100 | TUBE [ 100

005 | 0.01 | 065 | 147 [ 125 | 493 | 1.85 [ 1018 ] 2.5 [ 17.42| - WPDin height of water column per length of panel

tubing for a given flow rate.
010 | 005 | 070 | 1.69 | 130 | 530 | 1.90 [ 1070 2.50 [ 17.77

- To ensure air removal at start-up, desigh flow

015 | 010 | 075 | 1.92 | 135 | 568 | 195 | 11.22 | 2.55 | 18.44 :

rates below 0.5 USGPM are not recommended.
020 | 047 | 0.80 | 2.16 | 140 | 6.08 | 200 [ 11.76 | 2.60 | 19.11 .
025 | 0.25 | 0.85 | 242 | 145 | 649 | 205 | 12.31| 265 | 19.80 | - For Rosemex 360-loop add 18" to tubing length.
030 | 0.35 | 0.90 | 2.68 | 1.50 | 6:91 | 2.10 |-12:87 | 2.70 | 20.49"| - Pressure drop in Rosemex retum bends may be
035 | 0.47 | 0.95 | 297 | 155 | 7.3¢ | 2115 [ 1345 275 [ 21.20 ignore.
0.40 | 0.60 | 1.00 | 3.26 | 1.60 | 7.78.| 2.20 | 14.03 | 2.80 | 21.92 | - Adjust flow for glycol solutions compensating for
045 | 0.74 | 105 | 357 | 165 | 8.24 | 2.25 | 1463 | 2.85 | 2265 specific heat and specific gravity.

050 |. 081 ] 110 | 3.89 | 1.70 | 871 | 230 | 15.23;| 2.90 | 23.99
055 | 1.08 | 115 | 423 | 1.75 | 9.19 | 235 | 16585 2.95 [ 24.14
060 | 1.27 | 1.20 | 457 | 1.80 | 9.68 | 240 | 16.48 | 3.00 | 24.90

TUBING CONNECTORS

Rosemex supplies a variety of interconnects to accommodate most situations. All interconnects are presized to fit panel tubing with-
out fittings.

PIPING COMPONENTS

_{
4°0.C.
‘; §0.C.

[~ 6"0.C.

— !
Typical connection for supply, return and trimmed Rosemex Return Bends. Rosemex 360-loop
panels (Provided by other) Install, and solder in place, factory Install, and solder in place. 360-
Size panel tubing to accept type L or M 1/2 O.D, soft supplied Rosemex return bends as loops ends are sized to accept
copper tubing. Slip into panel tubing elevated to the illustrated. No fitting required. panel tubes with no fitting.

connected position. Typical soldered joint.

BPANNEL ASSEMBLY ON SITE

ROSEMEX
172" O.0. RETURN
U-BEND
(NO FITINGS
REQUIRED)

CROSS CHANNELS

- Put together the number of section of 5", 6", or 8" needed.
- Screw cross channels at the position desired as illustrated.
- Install, and solder in place U-bends.

Simple installation and maintenance free :
Pre-assembled panel are manufactured to suit ceiling grids with a
standard 24" x 48".
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TABLE 1

L1

LINEAR BANEL CEILING OPENI

This detail compensates for ‘an uneven outer wall or perimeter
obstructions and permits a better view factor of the glass by the panel.

Typical window pocket installation where panel is higher than ceiling.
Channel moulding on one side and angle wall moulding on the other.
Similarly, this detail may be used for a drop soffit where panel is lower
than balance of ceiling.

CEILING OPENING:

NOMINAL PANEL WIDTH add dimension below
(inches) to nominal width
(inches)

Less than 15" 114
15" to 19" 3/16
20" to 24" 1/8
25 to 29 116
30" to 36" 0

WITH 1/2° 0.D. SOFT COPPER

PERIMETER COLUMN

SINGLE PANEL
NOTCHED AT COLUMN

PANEL INTERCONNECT
AT MITRED CORNER

T~

AW

CEILING CROSS TEE

\_LINTERCONNECT WITH 1/2" 0.D.
SOFT COPPER TUBING.
NO FITTINGS REQUIRED.

Products

MECAR METAL INC.

1560, Marie-Victorin bivd
Saint-Bruno (Quebec)
J3V 6B9

Tel.: (450) 653-1002

Fax: (450) 653-3464

| http://www.rosemex.com |
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3.3.1) Linear Radiant Panels
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Linear Radiant Panel §5 STERLING.

DESCRIPTION

Linear panels are an extruded aluminum radiant heating strip that provides exceptionally high heat
transfer. Linear panels are available in virtually any width and length up to a maximum of 16'.
This product, while offering an up-to-date visual appearance, is suitable for both ceil-
ing or wall mounting. Linear panels are also available with a
range of mounting accessories providing flexible setup.

ADVANTAGES

The system being flexible is easily
designed into any heating scheme with few
constraints. Installation is straightforward and,
as found through independent tests, the heat
output of linear panels is equal to or better than
other radiant heating products.

RADIANT PANEL WIDTHS & FINISHED OPENINGS

Finished Opening

in. 6 8-1/4 10 12 15 16-1/8 17-3/4 19-7/8 23-3/4 29-5/8 35-1/2
(mm) (154)  (208)  (256)  (304)  (383)  (410)  (454)  (506)  (604)  (754)  (902)

Panel Width

Finished In. 61/4  8-1/2 10-1/4 12-1/4 15-1/4 16-3/)8 18-1/8 20-1/8 24 29-7/8 35-3/4
Opening (mm) (160) (214) (262) (310) (389) (416) (460) (512)  (610)  (760)  (908)

NOTE: Finished openings do not include angle thickness.

L1
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Linear Radiant Panel

General Specifications

MATERIAL SPECIFICATION

Standard linear panels have a castellated face plate. The extrusions combine outstanding aesthetic quality with
excellent design flexibility as individual sections can be fastened together to form panels of virtually any width. A
smooth surface extrusion is available as an option in 6" wide increments only.

The aluminum sections incorporate a tube saddle channel as an integral part of the profile. The tubing is seated
into this channel and held in direct thermal contact with the extrusion. A nonhardening heat paste between the tubing
and the aluminum face plate ensures even heat distribution to the active face providing overall thermal efficiency.

The individual panel sections are tongue-and-groove to provide a clean joint longitudinally. They are held together
using a special clipping system.

DIMENSIONS AND WEIGHT

Linear panel assemblies can be provided in multiple lengths of up to 16 feet and widths in multiples of 5", 6”, 8" up
to 36". For wider panels, consult Sterling. An operating weight of 2 Ib/ft? should be used when calculating the require-
ments for clamping and suspension components.

MATERIALS OF CONSTRUCTION

Pipework: 5/8” O.D. tubing

Panels: Extruded aluminum sections with castellated design

Pane! joint clips: Cadmium or zinc-plated steel springs

Panel suspension clips: Cadmium or zinc-plated steel springs.

Pipework clips: Cadmium or zinc-plated steel springs.

Support channel; Extruded aluminum 1-1/2” x 3/4” x 1/8” thick.

Paint finish; Electrostatic acrylic powder paint applied with a minimum of 2 to 2.5 mils. Tested to ASTM
D3359 crosshatch adhesion test.

Suspension system: Standard t-bar or drywall installation. The panels can be suspended with or without a frame
for custom applications.

Insulation: As per consultant's specifications, usually a minimum of 1" thick foil backed batt insulation.

L2
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Linear Radiant Panel €5 STEK

Panel Outputs

M Passes
ean 1 2 2 2 3 4 3 4 4 5 6
Water
Temp. Panel widths In. (mm)
°F (°C) 6 8 10 12 15 16 18 20 24 30 36
(154) (208) (256) (304) (383) (410) (454) (506) (604) (754) (902)
120 54 63 — 78 —_ 94 109 — 163 196 224
(48.9) (52) (61) — (75) — (90) (105) — (157) (188) (215)
125 62 73 — 93 — 111 128 —_ 188 226 258
(51.7) (60) (70) — (89) — (107) (123) — (181) (217) (248)
130 71 85 — 106 — 129 148 — 213 256 292
(54.4) (68) (82) — (102) —_ (124) (142) — (205) (246) (281)
135 79 94 — 121 —_ 147 166 — 238 285 327
(57.2) (76) (90) — (116) _— (141) (160) — (229) (274) (314)
140 87 104 125 134 160 165 186 227 263 315 361
(60.0) (84) (100) (120) (129) (154) (159) (179) (218) (253) (303) (347)
145 96 114 137 149 178 185 205 245 288 345 394
(62.8) (92) (110) (132) (143) (171) (175) (197) (236) (277) (332) (879)
150 104 124 151 162 196 202 225 264 313 375 428
(65.6) (100) (119) (145) (156) (188) (194) (216) (254) (301) (361) (412)
155 112 134 163 177 212 219 246 282 338 406 463
(68.3) (108) (129) (157) (170) (204) (211) (234) (271) (325) (390) (445)
160 121 145 177 190 230 238 263 301 363 436 497
(71.1) (116) (139) (170) (183) (221) (229) (253) (289) (349) (419) (478)
165 129 154 189 205 248 255 282 320 389 466 531
(73.9) (124) (148) (182) (197) (238) (245) (271) (308) (373) (448) (511)
170 137 164 203 218 265 276 302 340 413 495 565
(76.7) (132) (158) (195) (210) (255) (264) (290) (327) (397) (476) (543)
175 146 175 215 233 281 292 320 360 438 525 599
(79.4) (140) (168) (207) (224) (270) (281) (308) (346) (421) (505) (576)
180 154 186 229 246 301 312 340 380 463 555 633
(82.2) (148) (179) (220) (237) (289) (300) (327) (365) (445) (534) (609)
185 162 197 241 261 316 329 359 404 488 586 668
(85.5) (156) (189) (232) (251) (304) (316) (345) (388) (469) (563) (642)
190 171 207 255 275 334 348 379 427 513 615 702
(87.8) (164) (199) (245) (264) (321) (335) (364) 411) (493) (591) (675)
195 179 216 267 289 353 365 397 452 538 645 736
(90.6) (172) (208) (257) (278) (339) (351) (382) (435) (517) (620) (708)
200 187 226 281 303 369 384 417 471 563 675 771
(93.3) (180) (217) (270) (291) (355) (369) (401) (453) (541) (649) (741)
205 195 236 293 317 387 401 436 490 588 705 805
(96.1) (188) (227) (282) (305) (372) (386) (419) 471) (565) (678) (774)
210 204 248 307 330 405 420 456 509 613 735 839
(98.9) (196) (238) (295) (318) (389) (404) (438) (489) (589) (707) (807)
215 212 258 319 345 422 439 474 527 638 764 874
(101.7) | (204) (248) (307) (332) (406) (422) (456) (507) (613) (735) (840)

NOTE: Outputs expressed in BTUH/Lineal foot (watts/linear meter) of panel and are based on 70°F (21°C) room temperature. Any panel width can
be constructed by combining 5", 6" and 8" extrusions up to 36" width. Consult Sterling for wider width requirements
Table for ethylene and propylene 50/50 glycol also available upon request.

L3
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Linear Radiant Panel £5 STERLING

®

Piping & General Installation

COPPER CONNECTION DETAILS

/8" (16mm) O D COPPER TUBE.
{BY OTHERS)

FITTING (BY OTHERS)

8
O.0 TUBING

(BY STERLING) STERLING RADIANT PANEL

Typical Supply/Return Connection

L——— 10" (255mm) /

STERLING RADIANT PANEL —J L- 172" (12mm)
FOR EXPANSION

Flexible Connection

10" (255mm) J

Supplied by Sterling when panels are instalied
in series In the same room {field installed by others)
REDUCED END VARIES BETWEEN
OF RETURN BEND a3 .,5.EAN3 8 EE
NO COUPLING 5/8° (16xmm)

REQUIRED O D TUBING I

Sterling Return Bend
Supplied by Sterling (fleld Installed by others)

CUTTING INSTRUCTIONS

MULTI-PANEL INSTALLATION

INTERCONNECTORS
{SUPPLIED BY STERLING)

PIPING HELD BACK FOR
ON-SITE CUTTING —

== X =

9] ¢ N
FACTORY -1~ FACTORY
INSTALLED \(f dh )/ INSTALLED
RETURN BENDS TN RETURN BENDS
FOR PANELS FOR PANELS
UPTO 13-6° R 7 TS ) UP TO 13-6"
PIECE CUT _, FACTORY INSTALLED
OFF PANEL KICKUPS
SINGLE PANEL INSTALLATION
PIPING HELD BACK FOR—
ON-SITE CUTTING =~ X ~|
S
FACTORY o (
INSTALLED
RETURN BENDS )
FOR PANELS
UP TO 136" R

L PIECE CUT OFF PANEL

L7
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Linear Radiant Panel

LINEAR PANEL EXPANSION DETAILS

ALUMINUM CROSSBRACE T-BAR BY OTHERS
5/8" (16mm) D
00 COPPER
TTBE
/ ¥ \ f /
> A
Vs | r 7
4 —— ——3 7
L1z 12mm)
FOR EXPANSION

EXPANSION GAP FOR STERLING RADIANT PANEL

OPENING REQUIRED
VARIES DUE TO DESIGN

WALL ANGLE WALL MOULDING BY RESPONSIBLE TRADE

/— STERLING RADIANT PANEL
I

FIX CROSS TEE ”
AL ANGLE l——  PANEL LENGTH 172" SHORTER THAN CEILING OPENING
ANDTBAR CROSS TEE
b CEILING OPENING (LENGTHWISE) — !
INSTALLATION OF CROSS TEE BETWEEN PANEL ENDS WALL TO WALL INSTALLATION DETAIL

LINEAR CIRCUITRY & PRESSURE DROPS

N - N Single panel length to max. of 16 feet.
,—7== Pressure Drop for Sterling’s 5/8" O.D. tubing
| —

—l T I] Flow Rate Press. Drop
RS
s ODD PASS CIRCUITRY R EVEN PASS CIRCUITRY ?LPISM) (ppeerl'11000 ;:i
S 0.5 0.5'
€ - 4 (0.032) {0.050 m)
i 10 2
s R {0.063) {0.203 m)
MULTIPLE PANEL CIRCUITRY QDD PASS
2.0 7
= (0.126) (0.711 m)
> - 3 2.5 10
< ~ (0.157) (1.020 m)
as 3.0 14'
MULTIPLE PANEL CIRCUITRY EVEN PASS (01 89) (1 422 m)

INTERCONNECTOR PRESSURE DROPS

STRAIGHT INTERCONNECTORS
(SUPPLIED BY STERLING) Sterling Straight Interconnectors Pressure Drop
HEADER SYSTEM
= (BY OTHERS) Flo(\;npl:‘ale Presps;IDrop

: 2 3 0.5 0.0505

MULTIPLE CIRCUITRY FOR LONGER ZONES RS 1.0 0.168

2.0 0.559

Header Circuitry 25 0.823

3.0 1.130

L8
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3.3.2) Modular Radiant Panels
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Modular Radiant Panel &5 ST,

DESCRIPTION

Modular radiant panels are an easily installed type of radiant heating panel. The modular
panel is typically supported by an exposed grid acoustic ceiling system. Modular panels
are manufactured to suit either metric or imperial ceiling grids with standard or tegular
edges. Modular panels supported by an acoustic ceiling grid system are often silk-
screened to simulate adjacent acoustic tiles. However, panels in gyproc ceilings
are provided in a standard white finish. Panels can be provided with alu-
minum or steel frames for recess or surface mounting in areas other than
acoustic ceiling grids. The panel combines a serpentine copper coil
mechanically attached to either an aluminum or steel tray. The
active or radiating surface of the panel can also be perforated
for reduced sound or noise transmission when used in a
total ceiling arrangement.

ADVANTAGES

The modular format of the panel allows for zone or
spot heating in an integrated building system. Panels are
easily removed if dividing walls are moved and relocated.

MODULAR PANEL AT PERIMETER WALL IN T-BAR CEILING

PERIMETER WALL

T-BAR CEILING

B > Ve > TVEY. o Y, o VY, © "R, EEEE | |\ OO a O N ]

L STERLING MODULAR PANEL

INSULATION BY OTHERS

o) = o Y

THERMAL HEAT PASTE

T-BAR BY OTHERS

ANGLES BY OTHERS

144
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Modular Radiant Panel

General Specifications

MATERIAL SPECIFICATION

Modular radiant panels are a system of standard sized radiant panels which can be integrated into a suspended
ceiling to provide overhead radiant heating.

The system can be used with hot water at various temperatures; insulation blankets with a heat reflecting foil back-
ing are utilized to maintain heating efficiency.

The panels are fabricated from either 18 gauge aluminum sheet or 24 gauge steel sheet to which a heating coil is
mechanically fastened. Thermal contact between the coil and panel is maintained by an aluminum heat saddle fas-
tened with welded aluminum or steel studs and with heat transfer paste applied between the panel and the saddle. The
coil is clipped to the heat saddle using cadmium plated steel clips where heat transfer paste is used at the interface
between the aluminum heat saddle and tubing.

DIMENSIONS AND WEIGHT

Modular panels are available in the following sizes:
Imperial: 24" x 24", 24" x 48". Consult Sterling for other available sizes (i.e. 48" x 48" & 24" x 60").
Metric: 600 mm x 600 mm, 600 mm x 1200 mm.

The working weight for the aluminum panels is approximately 1.5 Ib/ft2. The working weight for the steel panels is
approximately 2.2 Ib/t.

MATERIALS OF CONSTRUCTION

Pipework: Each panel has its own serpentine pipe coil of 5/8" O.D. tubing.
Panels: 0.040" aluminum or 0.027" steel sheet with standard square edges or tegular edge detail.
Paint finish: Standard finish is off-white or optional silk-screen printed to simulate adjacent acoustic ceiling tiles.

Contact stripes:  Aluminum heat saddle bolted to the back of the panel using steel or aluminum studs which are
welded to the panel with heat transfer paste applied between the two surfaces before assembly.

Insulation: As specified by consultant's specification, usually a minimum of 1" thick foil back batt insulation.

M2
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odular Radiant Panel €5 37 NG
Passes
Mean Water Temp. 6 6 5 5
:F Panel Dimensions - Ft. (mm)
(*C) 2x2 2x4 2x2 2x4
(600 x 600) (600 x 1200) (600 x 600) (600 x 1200)
120 320 640 270 540
(48.9) (94) (188) (79) (158)
125 380 760 290 580
(51.7) (111) (222) (85) (170)
130 440 880 320 640
(54.4) (129) (258) (94) (188)
135 470 940 350 700
(57.2) (138) (276) (103) (206)
140 500 1000 380 760
(60.0) (147) (294) (111) (222)
145 540 1080 410 820
(62.8°) (158) (316) (120) (240)
150 580 1160 440 880
(65.6) (170) (340) (129) (258)
155 620 1240 480 960
(68.3) (182) (364) (141) (282)
160 660 1320 520 1040
(71.1) (194) (388) (152) (304)
165 700 1400 560 1120
(73.9) (205) (410) (164) (328)
170 740 1480 600 1200
(76.7) (217) (434) (176) (352)
175 780 1560 640 1280
(79.4) (229) (458) (188) (376)
180 840 1680 680 1360
(82.2) (24.6) (492) (199) (398)
185 880 1760 720 1420
(85.5) (258) (516) (211) (422)
190 920 1840 770 1540
(87.8) (270) (540) (226) (452)
195 980 1960 820 1640
(90.6) (287) (574) (240) (480)
200 1040 2080 870 1740
(93.3) (305) (610) (255) (510)
205 1100 2200 925 1850
(96.1) (323) (646) (271) (542)
210 1160 2320 960 1920
(98.9) (340) (680) (281) (562)
NOTE: Outputs expressed in BTUH (Watts) per panel and are based on 70°F (21° C) room temperature.
Table for ethylene and propylene 50/50 glycol also available upon request.
M3
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Modular Radiant Panel

Piping & General Installation Drawings
6 PASS PANELS

—)
—)
—

-
-

Tss 2'X 4'6 PASS A -
2 X2 6 PASS 600 mm x 1200 mm
600 mm x 600 mm
ALUMINUM OR
STEEL STUD
PIPE HOLDOWN CLIP
H 4@ \ l 3/16" PUSH-ON NUT
TEGULAR EDGE ALUMINUM
VIEW B-B THERMAL HEAT PASTE! PIPE SADDLE
SECTION A-A

5 PASS PANELS

-

e

—
—)

2'X2'5PASS 2' X 4'5PASS

600 mm x 600 mm 600 mm x 1200 mm
ALUMINUM OR STEEL STUD
PIPE HOLDOWN CLIP = : /16" PUSH-ON NUT
ALUMINUM
THERMAL HEAT PASTE PIPE SADDLE
VIEW B-B SECTION A-A

Mé
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§5 STERLING

III»

Modular Radiant Panel

PIPING DETAILS

RN SRS R BRI = Z
————
4| C C C C [«
§ - ] - D » ]
| C C [ [+ C
) - ) ]
L L £

) |
3]
SOFT COPPER CONNECTIO\N\ E\
B8Y OTHERS
REFER TO DETAIL A

DETAIL A

DETAIL B

SUPPLY/RETURN CONNECTION & EXPANSION DETAILS

Hot Water Supply at Outside Wall

T-B
Expansion Gap Detail

M7
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Modular Radiant Panel

FRAMED MODULAR PANEL IN GYPROC CEILING

STERALING

INSULATION
BY OTHERS

ONE PIECE

EXTRUDED ALUMINUM
T SECTION FRAME WITH
WELDED CORNERS BY
STERLING

NOTE: IF SPACE ABOVE PANEL IS NOT ACCESSIBLE, REMOTE ACCESS PANEL IS REQUIRED
FOR PANEL CONNECTION

SURFACE MOUNTED MODULAR PANEL

STERLING RADIANT PANEL

NOTE: PIPING CONNECTION ALSO POSSIBLE THROUGH SIDE OF PANEL

FASTENED TO STRUCTURE ABOVE BY OTHERS

" '." 7, '." Y '." Y XX/ "" Y "" O T R 7T I IT XK. "0" -"'0"”"‘(
K R R R R I e IR

R POP RIVETED
ON SITE BY
OTHERS

THERMAL HEAT PASTE

20 GAUGE SATIN
COAT PAINTED TO INSULATION
MATCH RADIANT PANEL BY OTHERS

M8
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3.4) Siebe Comfort Systems - Model RCU-166
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Siebe Comfort Systems

RCU 166 Radiant Panels

Product Information

RCU-166 radiant panels are high capacity
elements that provide maximum heat
absorption and convective cooling capabilities
as a result of the unique patented shape. The
radiant panel design is fully compliant with the
severe norms for low room air velocity

(DIN 1946 part 2/SIA).

RCU-166 cooling elements are applied in a
wide variety of commercial, institutional,
educational, and industrial buildings.

Benefits

¢ Energy efficient cooling

¢ Draft free environment

* Reproducible, highly efficient heat transfer
using REDEC® Technology

* Low water pressure resistance

= No clogging

* Air tight operation with thick-walled
copper meanders

¢ Low ceiling installation height
Low noise operation
Highest Possible Human Comforts

RCU-166 heat conducting profiles
Extruded aluminum profiles collect the energy
absorbed from the room and conduct it to the
flanks of the copper tubing. The unique airfoil
design increases the natural convection airflow
to increase air circulation without the use of
fans. RCU-166 are produced as a standard
black anodized profile. The profiles may be
painted any color to match architectural
requirements.

Specification Data

Accessories:

Room Thermostat

Control Valve

Condensation-High Limit

Flexible Hose w/Push-on Couplings

The cooling capacities need to be adjusted for
the height of the ceiling by multiplying the
capacity in the chart by the following
correction factors.

Ceiling Height Correction Factor:

The influence of the ceiling coverage in % on
the cooling capacities is to be adjusted by
multiplying the capacity in the chart by the
following correction factors.

Ceiling Coverage Correction Factor:

07.08.99

Page 1

An Invensys Company

REDEC? is a trademark of an Invensys Company.
Highest Possible Human Comfort™ is a service mark of an Invensys Company
All specifications are nominal and may change as design improvements are introduced Sicbe Comfort Systems shall not be liable for damages
resulting from misapplication or misuse of its products.
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Siebe Comfort Systems Specification Data

140
130
120
110

100

Capacity BTU/m2
-~
o

0 2 4 [ 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Mean Temperature Difference °F

‘ ——RCU-166 —RCU-166 above 50% Free Area Ceiling |

Cooling Capacity Specifications (DIN Standard 4715-1)

Note:
AT= °F temperature difference between the space and the average panel temperature.
Mounting Options

Standard: The RCU-166 is mounted against an open plenum ceiling using hanger elements.
Option: The RCU-166 may be mounted above ceilings with at least 50% free area at a reduced
capacity as shown above. Examples are open wooden lattice structures, “stretch” type metallic
ceilings, and acoustical baffle elements used in airport concourses.

Part Number Table

o s I L

o o - - ;
............. RCU4-LLLL-0525 Module with 4 profiles x 0525
............. RCU6-LLLL-0795 Module with 6 profiles x 0795
............. RCUS8-LLLL-1065 Module with 8 profiles x 1065
............. RCUA-LLLL-1335 Module with 10 profiles x 1335

All Module Lengths must be ordered in mm. 1 inch =25.4 mm or 1 mm = 0.03937 inches.
The Minimum and Maximum Length of the Modules is 1000 and 2500mm (3.3 and 8.2 ft).
All non-Standard Lengths must be coordinated with the factory.

07.08.99 Page 2 An Invensys Company

All specifications are nominal and may change as design improvements are introduced. Siebe Comfort Systems shall not be liable for damages
resulting from misapplication or misuse of its products.
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4.0) Manufacturers of Heat Recovery Ventilators
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4.1) Fantech - VER Series
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racell

Energy Recovery
Ventilators

SER SERIES Overview

SER 1504 Specsheet
SER 1505-R
Specsheet

SER 2004 Specsheet
SER 2005-R
Specsheet

SER 3005-R
Specsheet

VER SERIES Overview

VER 1405-R
Specsheet

VER 1404 Specsheet
VER 2004 Specsheet

VER 2005-R
Specsheet

@ . :
Commercial

Residential

Requited CFM

voiume
=

- iltration |

VER SERIES

Energy Recovery Ventilator

At the heart of Fantech VER Series of ERVs is a specially
designed enthalpic core that exchanges both heat and
moisture, maximizing energy performance. During the
heating season, the Fantech enthalpic core recovers
some of the moisture that's exhausted to the outdoors and

In-Line Fans

transfers the heat and moisture to the incoming fresh air.
This helps in maintaining a comfortable humidity level
within the home, avoiding static electricity, sore throats
and other discomforts caused by air is too dry. During the
air-conditioning season, the Fantech enthalpic core helps
to keep excess moisture out of the home by extracting it
from the incoming fresh air and transferring it to the
exhaust air. Since less energy is required to lower the
temperature of dry air comapred to moist air, an Fantech
ERV can reduce the load on the air conditioner and save
you money. Double the performance from the Fantech

VER Series of VRVs.

Performance & Specifications:
Recirculation
Airflow Capacity L/s (cfm)
High speed
Med. speed
Low speed
Heating at 0°C (+32°F):
Net Air Flow L/s (cfm)
Sensible Recovery Efficiency
Net Moisture Transfer
Coolingat 35°C (+95°F):
Net Air Flow L/s (cfm)
Total Recovery Efficiency
Dimensions mm (inch):
Length
Depth
Height

Electrical Requirements:

VER 1404 VER 1405 R

rage 1 Ul 4

Honws Abou
mcrcia Progucis o
Heat Recovery Ventilators | Energy Recovery Ventilator
Residential Products  focime sones
Heat Recovery Ventilators | Energy Recovery Ventilatois | Alr Exchangers

High performance, low
maintenance, reliability without
compromise

Exclusive "FANTECH" electroni
control board

No wasted heat, no cross-
contamination

e Superior motors

Choice of defrost mode

VER 2004 VER 2005 R

n/a Standard

66 L/s (140 cfm) 66 L/s (140 cfm)
33 L/s (70 cfm) 33 L/s (70 cfm)
19 L/s (40 cfm) 19 /s (40 cfm)

32 L/s (68 cfm) 32 L/s (68 cfm)
66% 66%
61% 61%

32 L/s (68 cfm) 32 L/s (68 cfm)
49% 49%

604 mm (23.75") 604 mm (23.75")
438 mm (17.25") 438 mm (17.25")
413 mm (16.25") 413 mm (16.25")
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n/a Standard

94 L/s (200 cfm) 94 L/s (200 cfm)
47 L/s (100 cfm) 47 L/s (100 cfm)
33L/s (70 cfm) 33 /s (70 cfm)

47 L/s (100 cfm) 47 L/s (100 cfm)
68% 68%
62% 62%

61 LUs (129 cfm) 61 L/s (129 cfm)
44% 44%

711 mm (23.75") 711 mm (23.75"
438 mm (17.25") 438 mm (17.25"
521 mm (20.5") 521 mm (20.5")



raeo rage 1 v1o
Home | About | FAQs | Con

£ crois! Products
Heat Recovery Ventilators |

Energy Recovery Ventilator

Residential Products
Heat Recovery Ventilators | Energy Reco
- fltration | In-Line Fans

Energy Recovery i F
Ventilators VE R 1 404 ~eatures
SER SERIES Overview ‘ ‘ _ Air Flow Capacity
SER 1504 Specsheet ' ‘
SER 1505-R
Specsheet
SER 2004 Specsheet
SER 2005-R
Specsheet

SER 3005-R
Specsheet

VER SERIES Overview Electrical
VER 1405-R Requirements Volts - 120V, Amperage - 1.3A
Specsheet Dimensions

VER 1404 Specsheet Length - 604mm (23.75inches), Depth - 438mm
VER 2004 Specsheet (17.25 inches), Height - 413mm (16.25inches),

very Ventilators | Air Exchangers | Wall Controls

66 L/s (140 cim) @ High Speed,33 L/s (70 cfm) @

Medium Speed, 19 L/s (40 cfm) @ Low Speed,
Heating @ 0°C (+32°F) . )

Net Air Flow - 32 L/s (68 cfm), Sensible Recovery

Efficiency - 66%, Net Moisture Transfer - 0.61,

Cooling @ 35°C .
(+95°F) Net Air Flow - 32 L/s (68 cfm), Total Recovery

Efficiency - 49%,

VER 2005-R Your best solution .
Specsheet is a ENERGY RECOVERY VENTILATOR! An ERV

will exhaust indoor air pollutants and excess
humidity to the outdoors, while at the same time
capture heat from the outgoing stale air and use it
to preheat the incoming fresh air.

e . -
Commercial

c

Intermittent Mode The system is always on call and operates at

Residential high speed when activated by any of our wall
Required CFM volume controls.
I_s,?__.*lec E, [,Aeﬂ.__m 5@ ' Continuous Mode The energy recovery ventilator (ERV)

Select, only if you know constantly exchanges the air at the rate you

v select, either at low or medium speed, and
switches to high speed on demand returning
to the preset level when the demand is
satisfied. Continuous mode is recommended,
since pollutants are slowly but constantly
being generated in your house.

Recirculation Mode Only FANTECH VER R models have this
unique feature. Recirculation is activated
without introducing household odors from the
kitchen or bathroom into the home
environment. The HRV will exchange the air
at the selected speed on demand returning tc
the preset level when the demand is
satisfied. This feature is available year round
using the 3MR or 5MR Intellitek Multi-functior
Control.

Intellitek digital o '
controls Contemporary, Low Rofile, Slim Line Design, to

ensure optimum ventilation performance and
provide maximum comfort and savings! The
Fantech family of Intellitek Multi-function Wall
Controls have been developed to function with the
Fantech Series of SHR/VHR Heat Recovery
Ventilators (HRVs) & SER/VER Energy Recovery
Ventilators (ERVs). State-of-the-art features

156 include a highly accurate adjustable digital
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dehumidistat control designed to contirfuély < ©* 2
monitor humidity in the home along with a variety

of "Next Generation" soft touch control keypad
ventilation functions.

Intellitek Digital Multi-function
Wall Controls

Mechanical Dehumidistat

ELECTRONIC
CONTROL BOARD

The entire FANTECH Series of Energy Recover
Ventilators are equipped with a “new” high tech
state of the art electronic control board designed to
operate with the FANTECH “Next Generation”
Multi-function Wall Controls. This control board
has several unique features including a diagnostic
LED and a furnace interlock which allows the
ventilator to tap into an existing forced air system
and trigger the furnace blower motor to turn on and
off on demand.

NO WASTED HEAT, NO
CROSS-
CONTAMINATION

At the heart of the FANTECH VER Series of ERVs
is a specially designed enthalpic core that
exchanges both heat and moisture, maximizing
energy performance. During the heating season,
the FANTECH enthalpic core recovers some of the
moisture that's exhausted to the outdoors and
transfers the heat and moisture to the incoming
fresh air. This helps in maintaining a comfortable
humidity level within the home, avoiding static
electricity, sore throats and other discomforts
caused by air that is too dry. During the air-
conditioning season, the FANTECH enthalpic core
helps to keep excess moisture out of the home by
extracting it from the incoming fresh air and
transfering it to the exhaust air. Since less energy
is required to lower the temperature of dry air
comapred to moist air, an FANTECH ERV can
reduce the load on the air conditioner and save
you money. Double the performance from the
FANTECH VER Series of ERVSs.

SUPERIOR MOTORS

Another advantage of the FANTECH Series of
Heat Recovery Ventilators is our exclusive use of
German manufactured factory-balanced EBM
motors. Vibration is reduced to a minimum
providing quiet operation and added home comfort.
Permanently lubricated sealed bearings guarantee
long life and maintenance-free operation.

CHOICE OF DEFROST
MODE

157

The FANTECH VER models of ERVs feature an
automatic timed “shutdown” defrost that activates
when the temperature of the incoming fresh
outdoor air is below —5°C. The FANTECH VER R
models of ERVs have a unique defrost sequence.
The defrost mechanism uses a damper to
temporarily block the incoming fresh air stream
allowing the warm air from the house to circulate
through the ERV. The defrost mode is activated
without introducing household odors from the
kitchen or bathroom into the home environment.
The VER and VER R models return to normal
operation after the automatic defrost cycle.



4.2) LifeBreath
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Information

maximum amount of heat to incoming air. Nothing does as good a job as aluminum -- don't settle for plastic!

Lifebreath Residential HRVs

=

Oplinns: Al phove unils aro ¢opodle of aparaiing via mmole Mw vollage contols CHooN shop daings ond
ACORBOMES Jor delailr Nutoch roserves ihe rght 10 make changos witheud perer nolificaln

http://www.lifebreath.com/pr_hrv02.htm 159 06/13/2002



4.3) Summeraire - Model SHRV40SD
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06~13-2002  14:30 FROM=SUMMERAIRE D!V OF TRENT METALS LTD 7057456481 T-863  P.001/001 F-511

Summeraire

SPECIFICATIONS
HEAT RECOVERY VENTILATORS
PERFORMANCE RATINGS
MODEL: SHRV40SD VENTILATION PERFORMANCE
) . EXT. STATIC NET SUPPLY GROSS AIR FLOW
Options Installed:  Defrost PRESSURE AR FLOW SUPPLY EXHAUST
Internal Pa__in. wg US  CFM US _CFM_ LUS CFuw
Dehumidistat 25 o 20 4 » pom ” =
Electrical: 120 V - 2.0 Amp - : : : %
Exhaust Air Transfer Ratio: 50 0.2 34 71 35 74 39 &3
0.04 @ 04in.Wg.- 0.04 @ 0.2in we. 75 03 27 57 28 59 34 Tz
0.04 @100P2 - 0.04 @ 50 Pa 100 04 17 37 18 38 24 s
Low Temp. Reduction Factor:
12% Supply - 0% Exhaust
Low Temp. Imbalance Factor: 0.90
ENERGY PERFORMANCE LATENT
SUPPLY NET POWER SENSIBLE APPARENT RECOVERY/
TEMPERATURE  AIR FLOW CONSUMED RECOVERY SENSIBLE MOISTURE
c° F L/S CFM WATTS EFFICIENCY EFFECTIVENESS TRANSFER
neetna 0 +32 17 36 §8 69 a3 0.05
¢ +32 25 38 68 74 86 0.C8
0 +32 32 68 17 72 8s p.oe
25 13 33 70 122 89 79 0.04
-25 -18
TOTAL RECOVERY EFFICIENCY
cocoung +35 +85 35 e85 118 19
-0
35 -5 =
FRESH AIR &
FROM ~
12=- . ’ OUTS; DE STA#S A\l—.‘
g s g : QUTSIDE
147 ‘ STALE AIR ,
* 1.2 ; FROM E _ FRE_IS_!'O'I AlR
£ 13 ‘ HOUSE SUMMERAIRE HoUsE
g 043 ] - :
~ oe t 26
g o \ - ooz —
£ oz = o e W
¢ 0 50 100 150 200 250 53¢ as0 400
¢fm (/s = n x 0.4719)" A
—m— Net Supply  —+¢-— Net Exhaust © 19 %
© (482.6uM
)
|
Y
ALL DUCT ~
CONNECTIONS
6 IN. (152MM) DIA < cceany, ™

TRENT METALS LIMITED, PETERBOROUGH, ONTARIO K3J 781
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4.4) Carrier
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HEATING & COOLING

Product
Data

Heat Recovery Ventilators

HRVCCLHU
HRVCCSVC
HRVCCLVU

HRVCCLHU

\

HRVCCSVC

HRVCCLVU

Copyright 2000 Carrier Corporation
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The Heat Recovery Ventilation
(HRV) system offered by Carrier is
the finest unit on the market today.
The HRVC provides efficient and cost-
effective heat recovery during the
heating season when needed most.

As temperatures drop below 23°F
(-5°C), indoor air is recirculated
periodically through the heat
exchanger core to prevent frost from
forming. Competitors’ methods of
supplementary electric defrost waste
energy. Unlike rotary wheel heat
exchangers which mix air streams,
these cross flow or counterflow heat
exchangers ensure that there is no
mixing of the stale air stream with
the fresh outdoor air stream.

A filter installed on the incoming
outdoor air stream removes large
airborne particles from the intake air
stream before they enter the heat
exchanger and reduces the
maintenance required.

The units’ acoustically engineered
design makes them the quietest on
the market and ensures that comfort
is felt, not heard.

Unlatching 2 suitcase style latches
allows easy removal of the filters and
core for cleaning.

FEATURES

* Energy saving defrost cycle

+ Cross flow, counterflow heat
exchangers

+ Two filters on incoming outdoor air

stream to protect the HRV core

Acoustical design

No-tools maintenance

Polypropylene heat exchanger core

Form HRV-1PD



Model number nomenclature

Equipment Type:
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Controls and accessories part no. nomenclature

K

v B CN

01

01 CAU

CONTROL DESCRIPTION

CAU — Carrier Automatic Control
CBS — Carrier Basic Control

CST — Carrier Standard Control
ACCESSORY DESCRIPTION

6FM — 6 in. Flowmeters (2)

7FM — 7 in. Flowmeters (2)

8FM — 8 in. Flowmeters (2)

EXH — Exhaust Hood

HOD — Intake Hood

KIT — Balancing Kit

FIR —Interlock Relay

TIMER DESCRIPTION

20C — 20-Minute Timer Kit Carrier
60M — 60 Minute Adjustable Timer Kit
FILTER DESCRIPTION

112 —11-1/2 x 12-3/4
116 — 11-7/8 x 16-5/8
123 — 12-15/16 x 13-1/2
145 — 14-3/8 x 15-1/2
713 —7-13/16 x 13-1/2
810 —8-1/8x 10-3/4
812 —8-7/8 x 12-3/4
916 —9x 16-5/8
01 — Single Pack
01 — Part Number
AC — Accessory
CN — Control
FL — Filter Media
™™ — Timer
A — Original Series
B — Second Series
V — Heat Recovery Ventilator (HRV)
K — Accessory Kit
-
Accessories
Kit Number Description Where Used
KVBCN0101CBS Basic HRV Control Used with all HRVs
KVBCN0101CST Standard HRV Control Used with all HRVs
KVBCNO0101CAU Automatic HRV Control HRVCLSVU, HRVCCLVU
KVAAC0101FIR Interlock Relay When combining an HRV with a Furnace or Fan Coil
KVATM010120C 20 Minute Push Button Timer Used with all HRVs when 20 minute manual operation is required
KVATM010160M 60 Minute Timer Used with all HRVs, time is adjustable between 10 and 60 minutes
KVAAC0101HOD Exterior intake and Exhaust Hood 2 Required
KVAACO0101KIT Start up Balancing Kit Start up Balancing Kit, includes (2) 6 in. Flow Meter Collars & Magnehelic Gage
KVAAC01016FM 6 in. Flow Meter Collar At start up, when 6 in. duct work is connected to HRV
KVAAC01017FM 7 in. Flow Meter Collar At start up, when 7 in. duct work is connected to HRV
KVAAC01018FM 8 in. Flow Meter Collar At start up, when 8 in. duct work is connected to HRV
KVAFK0101150 internal Filter Used with HRVCCLHU 1150 Unit 11 3/4 x 12 7/8 x 3/4 (2)
KVAFK0201200 Internal Filter Used with HRVCCLHU 1250 Unit 11 3/4 x 16 3/4 x 3/4 (2)
KVAFL0101713 Internal Filter Used with HRVCCSVU 1150 Unit 7 13/16 x 13 1/2 (2)
KVAFL0101123 Internal Filter Used with HRVCCSVU 1200 Unit 12 15/16 x 13 1/2 (2)
KVAFL0101123 Internal Filter Used with HRVCCLVU 1200 Unit 12 15/16 x 13 1/2 (2)
KVAFL0101145 Internal Filter Used with HRVCCLVU 1200 Unit 14 3/8 x 15 1/2
KVAFL0101810 Internal Filter Used with HRVCCLVU 1330 Unit 8 1/8 x 10 3/4 (1)
KVAFL0101145 internal Filter Used with HRVCCLVU 1330 Unit 14 3/8 x 15 1/2 (1)
KVAFL0101810 Internal Filter Used with HRVCCLVU 1200 Unit 8 1/8 x 10 3/4 (1)
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Control features

Basic Control: Allows the user to manually set fan speed to low or high as required to maximize comfort.

Standard Control: Offers automatic dehumidistat control and the option to select continuous or intermittent fan operation.
Setting the wall control to low will activate the continuous mode.

Automatic Control: In addition to the features found with standard control, this package offers a recirculation mode. These
controls may only be used to operate stand-alone units with the defrost option which enables the recirculation feature.

CONTROL S;‘EED DEHUMIDISTAT CONTINUOUS INTERMITTENT CIRCULATION
DESCRIPTION CONTROL CONTROL MODE* MODE* MODE?t
Basic Yes No Yes No No
Standard Yes Yes Yes Yes No
Automatict Yes Yes Yes Yes Yes

* Air exchange with outside.
1 No air exchange with outside
T Use only on units with defrost

Control description and usage

Fan Speed Control — Enables user to modulate fan speed from low to high air exchange with outside.

Dehumidistat Control — Allows the user to select the relative humidity level at which the unit would change fan speed for
dehumidification in the winter months.

Continuous Mode — If the relative humidity inside the building is lower than selected, air exchange occurs with the outside
at low speed. If the relative humidity inside the house is higher than selected, air exchange occurs with the outside at high
speed. Ensures continuous air exchange for constant air quality.

Intermittent Mode — If the relative humidity inside the building is lower than selected, no air exchange occurs and the
system turns off. If the relative humidity inside the house is higher than selected, air exchange occurs with the outside at high
speed. Ensures minimum air exchange level when the building is unoccupied to minimize operating costs.

Circulation Mode — If the relative humidity inside the building is lower than selected, the ambient air would be circulated
and filtered at high speed. If the relative humidity inside the house is higher than selected, air exchange would occur with the
outside at high speed. Ensures continuous movement and filtration of air for maximum comfort. Available with automatic
control only.

Automatic defrost cycle features

All models offer a non-electric defrost cycle feature which prevents frost and ice buildup within the heat recovery core. When
the outside air temperature falls below 23°F (-5°C) it is electronically sensed and the dampers close the outside air ports. This
allows warm indoor air to recirculate within the heat recovery core. The frequency of this cycle increases as the outside air
temperature decreases.

23°FTO -5°F (-§°C TO -15°C) 4°F TO -17°F (-15.6°C TO -27.3°C) BELOW -18°F (-27.8°C)
DEFROST* EXCHANGE+t DEFROST* EXCHANGET DEFROST* EXCHANGET
6 Minutes 60 Minutes 6 Minutes 32 Minutes 6 Minutes 34 Minutes
6 Minutes 60 Minutes 6 Minutes 32 Minutes 6 Minutes 20 Minutes
H| J 6 Minutes 60 Minutes 6 Minutes 32 Minutes 6 Minutes 20 Minutes

* All defrost times are in the standard mode (as shipped)
1 Time between defrost when within specified temperature range
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Physical data

170

MODEL DESCRIPTION CONVENTIONAL COMPACT HIGH EFFICIENCY
Model No. HRVCCVHU1150|HRVCCVHU1260[HRVCCSVC1150|HRVCCSVC1200|HRVCCLVU1150 | HRVCCLVU1200| HRVCCLVU 1330
Port Locations Sides Sides Top Top Top Top Top
Core Type Polypropylene | Polypropylene | Polypropylene | Polypropylene | Polypropylene Polypropylene | Polypropylene
Cross Flow Cross Flow Cross Flow Cross Flow Cross Flow Counterfiow Counterfiow
Weight — Ib (kg) 65 (29.5) 73 (33.2) 60 (27) 80 (36.3) 80 (36 3) 120 (54 5) 120 (54 5)
Shipping Weight — Ib (kg) 75 (34) 83 (37.6) 75 (34) 89 (40.4) 89 (40.4) 143 (64 9) 143 (64.9)
Shipping Dimensions (in.)
Height 23 1/16 22 1516 31.5 315 31.5 475 475
Width 36 1/16 35 1/16 23.25 23.25 23.25 260 260
Depth 17 13/16 22 5/16 26.00 26.00 2600 260 260
MODEL DESCRIPTION CONVENTIONAL COMPACT HIGH EFFICIENCY
Model No. HRVCCLHU1150|HRVCCLHU1250]HRVCCSVC1150|HRVCCSVC1200| HRVCCLVU 1150 [HRVCCLVU1200|HRVCCLVU 1330
Capacity — CFM @ 0.5~
0.3ESP (in. wc) 130--168 191-210 106-150 177-211 123-141 189-209 300-334
Efficiency (Sensible) —
percent
32°F (0°C) 65 65 69 77 81 84 80
-13°F (-25°C) 65 60 60 67 69 72 74
Efficiency (Latent) —
percent 0 0 0 0 0 0 0
@ all temperatures
Heat Core Exchange Area 120 166 90 144 144 210 210
— cu ft (cu m) 34 47 84 13.3 133 19.5 195
Electrical data
CONVENTIONAL COMPACT HIGH EFFICIENCY
Model HRVCCLHU1150[HRVCCLHU1250[HRVCCSVC1150[HRVCCSVC1200|HRVCCLVU 1150 |HRVCCLVU1200| HRVCCLVU1330
Voltage 120 120 120 120 120 120 120
Max Power — watts 150 218 115 195 115 250 500
Max Amps 14 19 1.2 18 1.2 22 54
8



Methods to size HRV'’s

METHOD 1

1. Calculate cu ft of occupied space.

2. Multiply by recommended air changes per hr (AC/h).
3. Divide by 60 minutes per hr to convert to CFM.

EXAMPLE: 2000 sq ft with 8 ft ceiling
0.35 air changes per hr (AC/h)

(2000 sq ft x 8 ft ceiling x 0.35 AC/h) / 60 min/h = 93.3 CFM

METHOD 2

1. Multiply number of people times 15 CFM/person.
2. Multiply number of bath rooms 20 CFM/each.

3. Add 25 CFM for kitchen.

EXAMPLE: 2 people

2 baths

1 kitchen

(2 x 15) + (2 x 20) + 25 = 95 CFM
Additional heating and cooling load charts

Although the ventilators process the outside air before it enters the home, additional heating and cooling loads need to be
considered.

Heating load BTU

Outside Heat Load (Btuh) @ Inside Design Temp 72°F
Temp °F HRVCCLHU1150 [ HRVCCSVC1250 | HRVCCSVC1150 | HRVCCSVC1200 | HRVCCLVU1150 | HRVCCLVU1200 | HRVCCLVU1330
25 4,688 8,165 6,970 7,690 5,500 6,650 9,990
-20 4.446 7,744 6,470 7,090 5,030 6,070 9,310
-15 4,598 8,008 5,990 6,520 4,590 5,510 8,650
-10 4,334 7,547 5,520 5,970 4,160 4,970 8,000
=5 4,069 7,087 5,070 5,440 3,750 4,470 7,380
0 3,805 6,627 4,550 4,840 3,300 3,910 6,640
5 3,541 6,167 4,130 4,360 2,940 3,470 6,060
10 3,502 6,100 3,730 3,800 2,600 3,050 5,500
15 3,220 5,608 3,290 3,400 2,240 2,600 4,870
20 2,938 5,116 2,930 3,000 1,940 2,240 4,350
25 2,950 5,138 2,580 2.610 1,670 1,910 3,850
30 2,636 4,591 2,240 2,250 1,410 1,600 3.370
35 2,322 4,045 1,800 1,880 1,160 1,300 2,870
40 2,008 3,498 1,600 1,560 940 1,040 2,430

The heating load chart shows the heating loads in Btuh for a range of winter design temperatures for each model of ventilator.

EXAMPLE: The heating design temperature for Milwaukee, W1 is —4°F. At —5°F, the additional heating load of the
HRVCCLHU1250 is 8417 Btuh. This additional load should be taken into consideration when sizing the
heating equipment.
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Cooling load BTU

E.Ol::‘si:‘ie Cooling Load (Btuh) @ Inside Design Temp 75°F and 50% Relative Humidity

n

Btu?l!')’y HRVCCLHU1150 | HRVCCLHU1250 | HRVCCSVC1150 | HRVCCSVC1200 | HRVCCLVU1150 | HRVCCLVU1200 | HRVCCLVU1330
30 670 1,071 780 990 770 990 1,390
31 1,090 1,741 1,300 1,650 1,290 1,650 2,310
32 1,509 2,411 1,820 2,310 1,800 2,310 3,240
33 1,928 3,080 2,340 2,970 2,310 2,970 4,170
34 2,347 3,750 2,860 3,630 2,830 3,630 5,090
35 2,766 4,419 3,380 4,290 3,340 4,290 6,020
36 3,185 5,089 3,910 4,950 3,860 4,950 6,940
37 3,604 5,759 4,430 5,610 4,370 5,610 7.870
38 4,023 6,428 4,950 6,270 4,890 6,270 8,790
39 4,442 7,098 5,470 6,930 5,400 6,930 9,720
40 4,861 7,767 5,990 7,590 5,910 7,590 10,650
a1 5,280 8,437 6,510 8,250 6,430 8,250 11,570
42 5,699 9,107 7,030 8,910 6,940 8,910 12,500

The cooling load chart shows loads in Btuh as well. To use the cooling load chart, first find the design enthalpy from a
psychrometric chart using the design dry bulb and wet bulb temperatures. (See psychrometric chart on p. 11.) The cooling
load can then be found for a range of enthalpies for each ventilator.

EXAMPLE: The cooling design dry bulb temperature for Milwaukee, W1 is 87°F and the average wet bulb at that
temperature is 73°F. On the psychrometric chart the enthalpy is about 37.7 Btw/lb of dry air which will round
up to 38 Btw/lb of dry air. In the left column, at 38 Btw/Ib the HRVCCLHU1250 would have an additional

cooling load of 6428 Btuh. This additional load should be taken into account when sizing the air cooling
equipment.

10
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4.5) Airiva - Model HE100 and HE150
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CLICK HERE FOR A PRINTABLE VERSION OF THIS PAGE
INSTALLATION INSTRUCTIONS

Model HE100 and M;)del HE150
You need fresh air and you want to save energy doll

Modern homes are constructed practically air tight. Older homes have been sealed tighter over the years by the
windows, door seals and caulking. Preventing the loss of indoor air also means that we do not get enough fresh
home. Stale air causes problems:

o Our health suffers because we are exposed to dangerous fumes and gases from building materials
furnishings, houshold cleaners, etc. Some components of these pollutants are referred to as VOC'
Radon gas may build up in your home, causing serious health risks.

The home and its contents, including clothing, will not smell fresh.

Allergens are not cleared from your home.

Humidity will build up causing mold, mildew and damage to your heaith, the home structure and co
Your heating appliances may not operate efficiently due to lack of fresh air.

The Airiva Heat Revovery Ventilators deliver fresh air and exhaust stale air
The temperature of the incoming fresh air will be improved by traveling through thousands of channels in

the heat exchanger core of the Airiva.
So, it will not cost you as many energy dollars to make that air a comfortable temperature.

http://www .suncourt.com/Airiva.html 174 06/12/2002
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¢ In the winter, the heated stale air being exhausted will transfer warmth to the fresh air coming in.
¢ In the summer, cooled stale air being exhausted will transfer cooling to the fresh air coming in.

Recommendations from Government and Health Agencies are for 6 complete air exchanges per day

for a home occupied by a family of four.

The following table gives the number of air exchanges at airflows in cubic feet per minute (CFM) for

various size homes in square feet.

Airflow

150 CFM
140 CFM
130 CFM
120 CFM
110 CFM
100 CFM
90 CFM

80 CFM

Square feet of the home
1500 2000 2500

20.0 15.0 12.0
18.6 14.0 11.2
17.3 13.0 10.4
15.8 12.0 9.6
14.6 11.0 8.8
13.3 10.0 8.0
12.0 9.0 7.2
10.6 8.0 6.4

3000 3500
10.0 8.6
9.3 8.0
8.6 7.4
7.9 6.8
7.3 6.3
6.6 5.7
6.0 5.1
5.3 4.6

4000

A
O HOUO U 5

To reduce the number of air exchanges in smaller homes, the Airiva must be operated using a timer s

For instance, at an airflow of 120 CFM in a 2000 square feet home, 24 hour operation would give 12 air
exchanges per day The desired 6 air exchanges per day require 12 hours of operation per day

We suggest operating the Airiva during the coolest hours of the day in the summertime and during the
warmest hours of the day during the wintertime

Performance and Specifications

Dimensions:
Weight:
120 Volt AC 60 Hz

Airflow capacity (nominal)

Heat recovery efficiency

Heat exchanger core:

Pressure drop over core:

http://www.suncourt.com/Airiva.html

HE100

Startup Amps
Running draw

High speed:

Typical installation (1)
Low speed:

High speed:

Typical installation (1)

Low speed:

175

HE150

31"x19.5"x14"
76 Lbs.

1.7A

100 Watt

130 CFM

100 CFM

80 CFM
73.5%

82.2%

86.0%

91 Square feet
6370 Channels
0.08" W.K.

31"x19.
70 Lbs.
1.7A
100 Wat
150 CF
120 CF
90 CFM
63.5%
72 5%
79.1%
72 Squ
5040 C
0.05"W
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Internal balance within: 0.01" WK. 0.01"W

Temperature stabilization: < 5 Minutes <5 Min

(1) Typical installation with 25 feet of 6" diameter metal duct and 4 - 90° elbows for each the stale air and
fresh air paths

MODEL Efficiency in percent vs Airflow in CFM *
150 140 130 120 110 100 90 80 70
HE100 - - 735 765 795 822 845 86.0 875

HE150 635 66.3 695 725 747 769 791 812 83.0

« Percentages shown are the averages of multiple measurements, including variati
internal air leakage, air density fluctuations,airflow variations, outside and inside
temperature changes as in an actual operating environment.

Other features:

Dual speed balanced fans. Class B, Thermally Protected motors.
Corrosion proof Polypropelene core. Flame rating UL 94HB.
Automatic electronic frost protection. User adjustable.
Condensate drain fiting for 3/8" hose. (hose not included).
Replaceable 12" x 12" air filter.

Safety interfock switch.

Plug into a grounded 110-120 Volt AC outlet. (2)

(2) Power may be supplied to the Airiva using a humidistat, pollution detector, radon detector or timer
These devices are not included

Installation hardware is not included.
Manufacturer reserves the right to change the product specifications without notice.

AIRIVA™ FAQ PAGE

INSTALLATION INSTRUCTIONS

Home Products Specs Components Buy Shipping About News Contacts FAQ Catalog Index

Copyright© 2001/2002 Suncourt® Inc. All Rights Reserved
Suncourt® Inc. P.O. BOX 40, 500 W. Second Avenue. Durant, 1A 52747-0040 USA 800.999.FANS (3267)

http://www.suncourt.com/Airiva.html] 176 06/12/2002
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— ECO AIR
E@@ Heat Recovery Ventilators

I The energy efficient solution for fresh air
CONTACT US | Ventilation-
You will need the
Adobe Acrobat
Reader to view the
brochure

ECO AIR HEAT RECOVERY "ECO VENT" ™M
VENTILATOR-70 l/s to 500 I/s COOLROOM VENTILATOR
o Heat Recovery Ventilator o Click here for more
Product Range information

about Eco Vent

A range of small and Eco Vent for Coolroom
lightweight Heat Recovery Ventilation - the fresh approach
Ventilators incorporating a for cold storage profits.
patented air-to-air counterflow

heat exchanger. Eco Vent introduces fresh air

into coolrooms at minimal cost
Energy from the exhaust airis  to keep produce fresh and
reclaimed and fresh air enters  moist. Storage life is increased
at near room temperature. An  with the removal of ethylene
energy efficient solution for gas.
the introduction of fresh air

http://www.eco-air.com.au/ecovhr.html 178 06/12/2002



Fresh Air V.

The ideal solution to the high
HVAC systems. Eco Air Fi

The Fresh Air Issue

Buildings are re volumes of fresh air
be introduced into HVAC systems. This is due to
the common practice of having tightly sealed,
highly insulated buildings, which do not “breath”.
The increased amount of fresh air makes the
traditional A/C unit oversized, expensive and costly
to run. How can we introduce sufficient fresh air,
without severely impacting HVAC equipment size
or running costs?

The Eco Air Environment

Eco Air Fresh Air Heat Reclaim Ventilators (HRV)
will supply fresh air at near room temperature, by
reclaiming the energy of
exhausted room air. Plant
capacity can be as much
as 15 - 20% smaller than a
similar installation which
does not use Eco Air

Fresh Air Heat Reclaim
Ventilators. That means
energy cost savings of

up to 20%.

of introducing fresh air into

Air Heat Reclaim Ventilators.

Eco Air - The Investment

Eco Air Fresh Air Heat Reclaim Ventilators will be
paid for by the reduced plant size and savings in
energy costs. In some applications, such as hotel
rooms, Eco Air units can also be used for
combined toilet exhaust and fresh air supply,
which alleviates the need for additional separate
and costly toilet exhaust systems.

Eco Air - The Savings

Due to the use of the patented counter flow heat
exchanger, Eco Air Fresh Air Heat Reclaim
Ventilators are significantly smaller, lighter and
fower in cost than products using cross-flow or
paraliel-flow heat exchangers. With a much lower
pressure drop through the
unit, Eco Air Fresh Air
Heat Reclaim ventilators
also have smaller fans,
which use less energy.
By choosing Eco Air,
there will be savings in
space, capital and
installation costs, as well
as ongoing energy costs.

ENERGY EFFICIENT SOLUTIONS




TYPICAL MODELS AND SIZES

RHERCSS o

Application Bedrooms, Boardrooms, hotel rooms, Offices, homes, schools,

living rooms, - : domestic homes bars, restaurants, shops,
hotel rooms, toilets, .~ indoor pools, lab € hospitals, nursing homes,
coolrooms “commercial toilets medical clinics
Power consumption wafts 116 140 370
Eco Air Counterflow Heat e 1
Reclaim Ventilator CHN || @
B A SR
Heat Exchanger Efficiency N {,;.’.,.
-~ Eco Air Counterflow Heat Exchanger is more '#> e § <}:
efficient than conventional cross flow heat i
FRESH § i i e EXHAUST AR
exchangers. AR "‘;:: EEEREEr e RETURN
-~ [Eco Air Heat Exchanger allows 3 times the air |
flow of competitive units for the same static TYPICAL STANDARD HRV UNIT

pressure with efficiencies of up to 70%.
-~ Tested to Ashrae 84-1991 by NATA Certified
Vipac Engineers and Scientists.

Construction

-~ Patented heat exchanger core made from
continuous aluminium plates, guaranteed ENERGY EFFICIENT SOLUTIONS
for 5 years. Pre-painted zinc coated steel
cabinet.

For more information
Telephone + 61 2 9526 2133 Fax + 61 2 9540 3495
56 Bay Road, Taren Point NSW 2229 Australia
Email sales@eco-air.com.au
Australian designed and manufactured. Or visit our website www.eco-air.com.au

Easy Installation and maintenance
-~ Gompact size, light weight, low profile and
minimum maintenance.

Featured in the Australian
Technology Showcase - an
international compaign promoting
the best of Australia’s technology.

Australian
Technology
Showcase

Government initiative to promote and
foster energy efficient technologies
to reduce the level of greenhouse

gas emissions. Specialist suppliers of energy efficient indoor air quality solutions
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Caria small tangential wheeis

fnternatieonal (ne

1 products

Typically used in:

electronic air cleaners
small heaters

air conditioning units
hand dryers

wood stove blowers
gas stove blowers

Small Size Tangential Wheels

Performance of our 2 1/4" diam. at 2600 rpm

Available Wheel Lengths (inches)

Inchesl|[331 ]2 98] 1194 38][5.13][7 13][s.13 ][ 50 |[o.13[ro voffr1.10ffrz zo][1a.o0]f2s 5[z 88
(nC;Z':") a3 || 51 || 55 || 57 || 67 || 94 || 106 || 111 || 119 || 134 || 150 || 163 || 188 || 210 || 245
(m};i.) 0.012][0.012{|0.012j0.012/|0.012||0.015|[0.016|0.017|0.018]|0.019|(0.015|{0.020][0.020||0.021|[0.022

Values are extrapolated from 2 1/4" x 5 1/8",
21/4"x 10" and 2 1/4" x 15 5/16" wheel
tests using Fan Laws. Tests were performed
according to AMCA Standard 210-85.

It is the responsibility of the Original
Equipment Manufacturer to test and evaluate
this product in the application and determine
suitability of the design and perfomance of the
product for the specific application.

Other standard wheel sizes available:
60mm x 10 3/8"

60mm x 9.5"

80mm x 11.25"

For other sizes please contact us.

http://www.eucania.com/small.htm 183 06/11/2002
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eLcania small tangential wheels
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Performance Curves

Viewing Tips: Scroll down for cross section.
Click on graph for large version
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Tests were performed according to AMCA Standard 210-85.

It is the responsibility of the Original Equipment Manufacturer to test
and evaluate this product in the application and determine suitability
of the design and perfomance of the product for the specific

application.

To request more information go to "How to

Inquire”

Custom Graphs available in minutes, please contact us.

WHERLLERGTH -

200 THRICAL a .50 Lo.n*lmm
i

| i
s y 4

FRONT VIEW bap

Related Information

® Selection of Optimum Wheel diameter,

length and running speed

Eucania International Inc.

Tel: 514-631-1669

Fax: 514-631-0867

Send us email at [adieucania.com

http://www .eucania.com/smgraph.htm 185
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&
i

elicania large fangentiai wheels

toternaitonal ine

71 products

Typically used in:

¢ large institutional

and commercial
heat pumps

¢ laser machines
e air curtains
ey , e air conditioners
Large Size Tangential * mm;pht air
- nditioner
{1 your questions Wheels conditioners

1 how to inquire
O representation

CFM of Large Tangentials at zero static and 1050 RPM

Available Wheel engths tm))

D‘i):.hfiﬂ.) RECTR | IR | IO | I AR (I 20 W

| 4.00 ” 295 I 402 | 454 | 465 | 525 || 618 ” 726 ” 862 ” 933
4.50 || 408 || ss6 | &7 || o |:726 ” 854 |r1003 || 1191 || 1291

Wl s59 || 762 |[ s60 | 882 |_996 |72 | 1376 [ 1634 [ 170

| 5.50 | 744 || 1014 || 1145_Jr1174 || 1326 | 1560 || 1832 || 2175 || 2356 |

| 6.00 789 | 1076 || 1214_” 1244 || 1406 || 1654 [ 1942 | 2306 | 2498 |

| 8.00 1870 I 2549 LEET_ 2049 [ 3332 || 3921 | 4604 | 5467 | 5922 ]

CFM of Large Tangentials at zero static and 1625 RPM

Available Wheel Tengths 1o

\"thel 1200 e 2000 20030 | BRI Ly i
Dia. (in.)
4.00 | 456 ” 622 || 702 || 720 ” 813 ” 956 | 1123 ” 1334 | 1445 |

4.50 | 631 || 860 | 970 | 995 | 1124 || 1322| 1553 || 1844 || 1997 |

5.50 || 1152 || 1570 || 1772 || 1816 ” 2052 | 2414 " 2835 " 3367 || 3647 |

6.00 " 1221 " 1665 " 1879 || 1926 ” 2176 ” 2560 ” 3006 ” 3570 ” 3866 |

|

| 420 ]

| 5.00 | 865 || 1179 | 1331 | 1365 | 1542 I 1814 “ 2130 || 2529 || 2740 |
|

|

|

8.00 2201 || 3000 || 3385 ” 3470 || 3920 || 4613 ” 5417 || 6432 |r69il

http://www.eucania.com/large.htm 186 06/11/2002
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Values are extrapolated from 4" x 27.25", 5" x 27.25" and 6"
x27.25" wheel tests using Fan Laws. Tests were performed
according to AMCA Standard 210-85.

It is the responsibility of the Original Equipment Manufacturer
to test and evaluate this product in the application and
determine suitability of the design and perfomance of the
product for the specific application.

Standard wheel diameters available: 4", 4 1/2", 5",
51/2", 6", and 8". Other diameters and lengths are available.
To request more information go to "How to Inquire”

Related Information

® |arge Tangential Wheel Performance Curves
» |large Tangential Wheel Cross Sections

m How to select the optimum wheel diameter,
length and running speed

http://www.eucania.com/large.htm 187 06/11/2002
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1 about eucania

http://www.eucania.cony/Igspecs.htm

Performance Curves
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Tests were performed according to AMCA Standard 210-85.

It is the responsibility of the Original Equipment Manufacturer to test and
evaluate this product in the application and determine suitability of the design
and perfomance of the product for the specific application.

Standard wheel diameters available: 4", 4 1/2", 5",
51/2", 6", and 8".

Other diameters and lengths are available.

Custom Graphs: Available in minutes, please contact us.
To request more information go to "How to Inquire”

Related Information

® |arge Size Tangential Wheel Cross Sections
w Selection of Optimum Wheel diameter,
length and running speed

Eucania International Inc.

Tel: 514-631-1669

Fax: 514-631-0867

Send us email at ladeucania.com

http://www.eucania.com/lgspecs.htm 189 06/11/2002
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1 about eucania
{1 products
fﬁ*!i

Fully Assembled

Blowers:

Most wheels can
also be supplied
as part of a fully
assembled
blower, including
housing and
motor

Tl representation Fully Assembled Blowers

7 your questions
O links

Related Information

# Small Size Tangential Wheel Specifications

® |arge Size Tangential Wheel Specifications

® How to select the optimum wheel diameter,
length and running speed

Eucania International Inc.

Tel: 514-631-1669

Fax: 514-631-0867

Send us email at la@eucania.com

http://www.eucania.com/assembl.htm 191 06/11/2002
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How to: =

for your system

Select the optimum wheel diameter, wheel length
and running speed to provide the desired CFM

1.) For specified wheel dimensions, a
change in speed will optimize your system:

- M new
Nnew = Notg X (SFhTold
Resulting in: N
new
H%ew 0|d X ( N

old

SI:r'1ew oldx( ZT:)

2.) If the static pressure is acceptable,
wheel length can be optimized
(while other conditions remain constant):

M
- L hew
Lnew old X (CFM old

Resulting in:
hew
HE}BW Oldx( old )

3.) If the static pressure is not acceptable,
wheel diameter must be resized using:

Sp new
ne old X (D old
Resulting in:
new
CFrﬂe _CFMOId X Uld )

new
HB o =HR1 X (B -

http://www.eucania.com/prod2.htm 192
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Key =
W here:
N = Speed
tRevolutons per minuies

CEA = N olume

{Cubic et per mimnge)

HP = Horsepower

SIP = Statie Pressure
{(inches o walers

L = Wheel Length
{(inches)

D = Wheel Diameter
tinche s

Key «
W here:
N = Speed

iRovolutions per minties

CEM =\ olume

{Cubic  Teet per e

HP = Horsepown

SP = Statie Pressure
tmehes ol water)

I = Wheel Length
{mchesy

D = Wheel Dismeter

inchess

06/11/2002



5.2) Kyung Jin Blower CO. Ltd.

193



CIUSS M'IOW rdil ragc 1 ol <

CROSS FLOW FAN
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1) It is very quiet and suitable for producing quantity of air volume.

2) Impellers may be produced form ABS synthetic resin product which
is nonmetal materials with strong anti-corrosion and resistant against
high temparature besides aluminium.

forrrar vt bosora 4

[ T o o B

NI T RIS RNR 3) Cross flow fan and cross impellers are applied to air curtain, film
driers, fain coil units and suitable for air conditioners and cooling
heating machinery for home and office etc.

HEME
ECIFICATIONS

-—

B DIMENSIONS

Wheel DIA

No. Model No. (@D) Wheel Width Natural Gifts
1 ACA-060-000 260 260.340 420 AS5052P
2 ACA-088-000 288 224.332 442.550 A5052P
3 ACA-097-000 2897 220.294.367 439 ABS
4 ACA-120-000 2120 277 412 541.680 AS5052P
5 ACA-150-000 2150 300 400.500 600 ABS
6 ACA-150-000 2150 350 400.500.550 A5052P
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AtiVac

LUFT & VACUUMTEKNIK
-

Tvarstromsflaktar AC/DC Crossflow fans AC/DC
Konstruktion

Tysta tvarstromsflaktar f6r ex.vis datakylning, torkskap, luftrenare, kontorsmaskiner etc..
TG45: Flakthus i aluminiumprofil och gavlar i plast. Férsedda med motorer 230V/50Hz och
flakthjul i aluminium. Avsedda fér horisontell montering (vertikal pa begéran). Isolationskl. F.
Sjélvsmérjande glidlager (standard) eller kullager pa begéran. Luttemp. -30 till +40°C.

SCD: Flakthus i staiplat med flakthjul i aluminium. Borstiésa DC-motorer med kul- eller
glidiager. Drifttemp. -40 till +60°C

Construction

Low noise cross flow blowers for dryers, electronic cooling, aircleaners, officemachines efc..
TG45; Housing in aluminium-profile with impeller in aluminium. Shaded pole motors with self-
lubricating sleevebearings (standard) or ball bearings. Insulationcl. F. For horizontal application
(vertical on request). For air transp. -30 to +40°C.

SCD: Housing in steelsheet with impeller in aluminium. DC brushless motors with sleeve- or
ballbearings. Operating temp. -40 to +60°C.

TEKNISKA DATA

AC 230V/50Hz
Effekt IN | Kurva Nr. Varvtal Profil TG45/1 Sorlek A B c D
Input W | curve no. r/min = ——é%’z,es uLu ";g‘ 217"; LS
\ o Zﬁj 100.15 100 102 . 475 | 1745
g o 15615 120 '1§% 27.‘%_ ;'9‘4;‘5
me e e e o o] o - 15045 | IB0TTT 183 TATE TTRR4
T6451-12015) 15 o 3 . 220 o 7 TE045 | 180 | 182 475 | 2843
TG45/1-150.15 19 4 2100 [~ "206.20 | 200 202525 71 2788
TG45/1-180.15 24 5 2000 “:-%430—0-":2;3—-‘:3%87“»“ ggg §'§1§ §1g§
TG45/1-200.20 20 8 2300 300.20 300 " 30 525 | 379,
s rofil TG45/2 360.20 360 32 | 525 4395
TG45/1-240.20 22 7 2100 Profil S
TG45/1-300.20 | 24 8 1900 %
TG45/1:360.20 | 27 9 1700
Pa Pa
90 90
T 75 75
fte 80
;';g 45'] 45
§§ 30 \\\‘ 30 \ \\
25 15 \ 15
Yn
& o 1 0
0 8 16 24 32 40 48 L/s 0 15 30 45 60 75 90
+— { +— i
0 50 100 150 mh 0 50 100 150200 250 3003
Portata
Air Detivery
L - A B oL Ll | L2
Size mm mm mm mm
DC 5, 12, 24, 38 and 48V. o022 5 l Ll it
Typ Flakthjul Vot Max. luft | Max. tryck | Ljudniva Bearing | SCUST5 "| 5050 " 50 T 195
Type | Side@xL | VvDC mimin | mmvP dB(A) | sieeve/ball _SCOSIG 7780 " U0 T TIe0 T T 238
SCD30BL | DWX77_| 5, 12,24 | 043020 19-10 | 3438 5B SCO%2 | S0 [ S0 1 20 3%
12””?41”3@ o e . Typ A B L1 L2
SCD315 | @30X150 ;1 48 0 35-29 SiB Sze | mm mm | mm | mm
12.24,38, i o - | | FSco%08 150 50 50 T35
SCD319 | @30XI90 | 48 14043 | 20411 | 38~28 5/B s5CD 415 50 50 150 165
12, 23,38, ’ : 8CD 41y 50 50 190 | 235
SCD329 | @30X290 48 5 150079 2.0~12 39~30 SIB ‘SCD229 50 50 200 @ 33
42,724,738,
SCD 409 4000 = 48 0.85~0.70 . 2.5~1.8 38~3¢ | S/B
AN BEED ey st e P 2271E A S
SCD415 | @40X150 | 48 | 1.20~1.00 . 2.6~2.0 39~35  SB
R TN g o uon. 2PTED L W SR
SCD419 | @40x190 48 1.50~1.20 | 2.6~2.0 40~36  S/B_
T B A R
SCD429 | @40xe90 48 2.20~1.80 | 2.6~2.0 42~38 S/B
Motor Side Right(R) or Left (L}, Speed-HH, H, M, L; LL Bearing-Ball or Sleeve

Tel. 08-390010 @ Fax 08-390005 @
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Tvarstromsflaktar TG 60

Konstruktion

Tysta tvarstromsflaktar for ex.vis datakyining, torkskap, lufirenare, kontorsmaskiner
etc.. Flakthus i forzinkad stalplat utan punktsvetsar (alt. gavlar i plast med hus i
alu.profil). Forsedda med skarmpolsmotorer och flakthjul i aluminium. Flaktarna
avsedda for horisontell montering (vertikal pa begdran). Isolationskl. B.
Sjalvsmorjande glidlager (standard) eller kullager pa begéran.

Omgivningstemp. -30 till +40°C.

Construction

Low noise cross flow blowers for dryers, electronic cooling, aircleaners, officemachines etc.
Housing in galvanized steelsheet with impeller in aluminium. Shaded pole motors with self-
lubricating sleevebearings (standard) or ball bearings. Insulationcl. B. For horizontal
application (vertical on request).

Operating temp. -30 to +40°C.

TEKNISKA DATA

TYP Effekt IN | Kurva Nr. Storlek A|lB|]C|D|E]|F

Size mm|mm|mm|mm|mm|mm

TGW%— 915 lnpl,j‘!z W CUN1e no. 60.12 24 - B0 755 43 123
SBY/T-50.19 s 3oA 94 | 69 ¢ 90 105 48 | 15%
Tee0/M-9uis T AT e 207485 ~ | 1247704 12077135 48 © 188
TG80/M-12015 " " 14 3T 120120~ 124 7941207 138 TR 148
TG 60/1-120/207 23 q{ 180.18 184 154 1 1801 195 48 @ 23§
TEB0A-18045° [~ 16 7T 75 7 | {8020” [184" 1541807 1957 53" 248
TG EOM-T8020° [ “2‘7“'“““‘”‘“‘““‘6_”“4 TG../2 18030 | 184 15477480 195 63 258

24020 | 244 213 | 240 | 255 B3 | 308
24030 | 244”212 [ 2407 255763 (318
| 2702079747244 2701 2857 5371 338

v L 270730 |274° 244 2701785 163 | 348
. [~ " 300.20 304 272773007 3257 53 368
' : " 730030 3047 272 300 32576371 378

330.20 3347 302 3307 345" 53 | 308
T 33030 [ 334 302 330" 345 63 | 408
TG.13 - 38020 3647 334773601 375 53 428

TG80/MA-33020 " | © 22 0029 04 | 39 ) 93 | 428
mEm L B SHEIE & i
mgﬁmz_ﬁéb: e s R - _{ 80.30 484 | 454 1 480§ 495 | B3 @ 558
TEBOM42030 | 37

TG 60/1-48030 45 —d

¢ d e ] T ©

4 o & 4 4 @ \ \

. LN NOR

TS NN

a \ 1 \‘ \ \

i YN R i NN

0 T o« 04 o

NN TN

e N \\\

3 4 ,J \\ \z\

o ] e IN ] NN

N ‘\ o S N ‘\
i . u-“'x: - . i }I ! un\--
wale o fo Zo fao oo Mo 0 wmBs 100 190 X0 30 30 30 400

m Tel. 08-390010 @ Fax 08-390005
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AITVAC

LUFT & VACUUMTEKNIK
~a—

Tvarstromsflaktar TG 80/100

Konstruktion

Tvarstromsflaktar for ex.vis kylning, luftridaer, luftrenare, etc.. Flakthus i strang-
dragen aluminium med gavlar i plast. Forsedda med skarmpoismotorer och
fliakthjul i aluminium. Flaktarna avsedda fér horisontell montering (vertikal pa
begéran). Motorer i 2- eller 4-poligt utférande. Isolationskl. B eller F.
Sjalvsmorjande kullager. Lufttemp. -30°C till +130°C.

Crossflowfans TG 80/100

Construction

Low noise cross flow blowers for dryers, electronic cooling, aircleaners,
officemachines etc.. Housing and impeller in aluminium. 2- or 4-pole shaded pole
motors with self-Jubricating ball bearings.

Insulation class B. For horizonlal application (vertical on request).

For air transp. -30 to +130°C.

TEKNISKA DATA m

TG 80 TG 100
TYP Vanimin | Fldde | Vavmin | Flode Al B C m‘:n mﬁn m‘f“
type R/Min m3/h R/Min m3/h 5T 180368 350 & 180 308

TGABO/I-180] 1400 T80 2800 285 ] o 20 2aD | 368

o e == == =N E I

e ) G 420 | 420 | 548 [ 330 330 0 458

TGABU/ 1'30Q- — 1400mm 295___,““ 2800 m 455 455 583 360 360 488

TGABOA330| 7400 73BT TUUI800 | B0 30 480 | 608 Ao as 5

TGABOA-360| 1400 355 | 2800 B70 505 | 505 | 63 I e

TGABO/T405| 7400 400 2800 640 540 | 540 | 668 505 & 505 6%

TGABOH480| 14004782800 780 e | Lo

: : » ; 605 | 605 | 733 :

TGABOAB05] 1400 500 2800 500

TGASOMBA0] 14000 77 TTB35 T TTREO0 T T

[TGABOIT605 |~ 1400 600 2800

TYP Varvmin Flode Varvmin Fiode
type R/Min m3/h R/Min m3/h
5AT00- 1400 3 2800 585
TGA160-360 1400 730 2800 1165

'TGAT00-405 | 1400 820 2800 TS0
TGAT00-420 | 1400 850 2800 T 1360
TGA 100455 |~ 1400 930 2800 4TS
TGA100-480 | 1400 970 2800 555
TGA100-505 | 1400 1025 2800 1635
TGATO0-540°[ 1400 "~ 1095 "IZBO0 T T
TGAT00-570°[" 1400~ 1185 " Z8oo | T
TGAT00°6057| 1400 1225 2800

150
1
£
¥
i
| L35
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Ventilatori
tangenziali

Cross-flow blowers

Ventilateurs tangentiels

Querstromgeblidse

Ventilatori tangenziali con motori a poli schermati,
230V - 50Hz, 2 poli; ventole in alluminio a pale
riportate € coclee in lamiera zincata

Temperature d'esercizio da -30°Ca +50°C Voltaggi
speciali su richiesta

Cross flow fans with shaded pole motors, 230V-50Hz
2pole, high efficiency aluminium impellers (tablock
construction) and galvanized steel housings

Working temperatures from -30°C up to +50°C
Special voltages on request

Ventilateurs tangentiels avec moteurs "shaded pole”,
230V - 50Hz, 2poles, turbines en aluminium et
volutes en acier galvanisé

Temperatures d'emploi entre -30°C et +50°C

Autres voltages sur demande

Spaltpolmotoren Questromgebldse 230V - 50Hz,
2polig, Gehduse aus galvanisiertem Stahi und
Fligel aus Aluminium

Betriebstemperaturen von -30°C bis +50°C

Andere Spannungen und Frequenzen auf Anfrage

Serie ETS

Serie ETD

Serie ETC
Serie Motore Coclea sinistra . Cocla destra Bacinella
Range Motor Left side Housing | |Right side Housing Plate
Série Moteur Volute gauche Volute droite plateau
Model Motor Linksgehéduse rechtsgehause Tropfwanne

ETS
ETD
ETC

MA-VIB S.P.A.
I - 20065 Inzago - Mi - Italy

N

TEL. ++39.02.9547403 r.a. - FAX ++39.02.9549825 - Internet : http://www.mavib.com

SRR
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cosstowsiowes—— \fantilatori

m(lentilateurs tangentiels t - I -
simple turbine angenZIa I
\Emfach I . =
Questromgeblase S e m p I c I

. B
) c N
12,7 127, L

R : { 3

: Cd | i
:r }J ? @E —_ < n° 3 fori $2,4.~ Vs
— . : . g Z |
AR wa

ETS ETD
L Ventola ( 60xh) N

|

--L_l1
._!__ - -
vy )

) D T E ”
F

Serie ETD - ETS - 230V - 50/60Hz - marcace classe B, in accordo a EN.60335.1

Codice % Dati elettrici Dimensioni Ventola
% W.in. A RPM B c D E F Diam. x h
ETD(S) 6090.15 21 0,18 2300 94 64,5 110 48 158 60 x 90
ETD(S) 60120.15 23 0,19 2050 124 94 140 48 188 60 x 120
ETD(S) 60180.15 24 0.2 1800 184 154 200 48 248 60 x 180
ETD(S) 60180.20 * 29 0,23 2100 184 154 200 53 253 60 x 180
ETD(S) 60240.30 47 0,38 2100 244 212 260 63 323 60 x 240
ETD(S) 60300.30 50 041 1500 304 272 320 63 383 60 x 300
ETD(S) 60420.30 51 0.41 1300 424 394 440 63 503 60 x 420
20 g1y [Ev®
TEL. ++39.02.9547403 r.a. - FAX ++39.02.9549825 - Internet : http://www.mavib.com Server-Catalogo xI- 06/01 Pag.28 M_A_é_)]
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Ventilatori
tangenziali

kdoppi

Cross flow blowers

double wheel

oppel
Questromgeblase

Ventilateurs tangentiels
double turbine

F 83 12
* = 33, 50
! ¢ _ |
( 1 B o | 498
I :. l L
— L —t— { | =¥ e
] 1t [ i
2 : nirfis y - «
—+- !: n°6fori ¢4,5 E: ;‘. f I'JE:' EE: + x 3 [r]
} - il U 3
Ll h ‘W H H] ’— o
"] L
k | 8 I
B n°3fori 24
10 |, D . C | D 110
|
e
£ 1 — — k
E
Serie ETC - 230V - 50/60Hz - marcati C€ classe B, in accordo a EN.60335.1
Codice x Dati elettrici Dimensioni Ventola
=]
@] win. A RPM B c D E F G Diam. x h
ETC 6090.20 29 0,32 2100 249 49 100 94 287 277 60 x 90
ETC 60120.20 32 0,35 1200 309 49 130 124 347 337 60 x 120
ETC 60180.20 33 0,36 900 429 49 190 184 490 476 60 x 180
ETC 60180.30 * 49 0,39 1700 439 59 190 184 490 476 60 x 180
ETC 60240.30 51 0,41 1300 559 59 250 244 587 577 60 x 240
ETC 60300.40 - - - 689 69 310 304 715 697 60 x 300
MA-VIB S.P.A.

I - 20065 Inzago -~ MI - italy

NN
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feab

Performance

curves

Courbes

de débit

AR

Lftleistungskenn-
linien

o _MMH0 ETD(S).6090.15 6 - MH;0 ETD(S).60120.15
5 5
\\
4 \ 4 \\
3 \\ 3
2 N 2 \\
| \\ | \\
0 0
0 10 20 30 40 50 60 70 m:l,hBO 0 10 20 30 40 50 60 70 malgo
o mm/H,0 (HETD(S).60180.20 - 2)ETD(S).60180.15 7 mmH0 ETD(S).60240.20
1
7 6
T \
]
5 \
5 \2 ™ P—]
4 3
4 \
\ 3
’ N
N :
2 D,
1 \ \ 1 N
0 0
0 20 40 60 80 100 120 m¥h 140 0 20 40 60 80 100 120 140 m;go
8 mm/H,0 ETD(S).60300.30 7 - mmH0 ETD(S).60420.30
7
\ 6
6 ~
™~ 5
—
5 \\ \ \\
4 \
\ 3 \
3 N
l 2 A
2
1 NI
0 0
0 50 100 150 200 4 250 0 50 100 150 200 250 300 350
m/h m¥h
MA-VIB S.P.A.

1 - 20065 Inzago - Ml - Italy
TEL. ++39. 02.9547403 r.a. - FAX ++39.02.9549825 - Internet : http://www.

R
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Ll -1 AR e-y

148 to 353 mm
impeller.

75 to 155 m3/h @ free

Q range °"
Aluminium housing and
impeller.
12, 24v DC.
Contact g Catalogue Papst
ebm-ZIEHL (UK) Ltd r

it n i

Typical Electronic cooling.
Application

http://www.ebm-ziehl.co.uk/tang-range-q.html 205
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Lalg-1411gc-yK

180 degree air flow

350 to 1180 mm
impeller.

440 to 3100 m3/h @ free air.

QK range
Galvanised sheet steel /
aluminium housing
Aluminium impeller.
2 and 4 pole speeds.
Single and three phase. DC
possible.
Contact ; Catalogue DL 6.1
ebm-ZIEML (UK) £td |

= Don't forget Typical E|ECFr0niC
Application cooling.

on Air curtain.

206
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LaLg-laige-yi

90 degree air flow

380 to 720 mm
impeller.

680 to 1320 m3/h @ free
air.

Galvanised sheet steel /
aluminium housing

Aluminium impeller.
2 and 4 pole speeds.

Single and three phase. DC
possible.

Catalogue DL 6.1

Contaet ]
ebmZtEHL (UK) Led |
ofl Don't forget Typical Electronic cooling.
. Application
Air curtain,

aon

207
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Ll -1 dige-1Y

380 or 419 mm
impeller.

320 m3/h @ free air.

Aluminium sheet / plastic
housing.

Aluminium impeller.

2 pole speed.

Single phase. DC possible.

¢ Catalogue DL 6.1

Contact E
ebm-ZIEML (UK) Lid ;
= Don't forget Typical EleCFronic
l Application c°°ling.
o Air curtain.

208
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CIUDSLIOW WIICCES - DIV .ALL ragc 1 vl 2

CROSSFLOW FAN BLADFS ASHEVAH'S HOME

CRQSéFtOW WHEELS & FAN BLADES

CROSSFLOW WHEELS

CROSSFLOW WHEELS with straight or twisted blades.

Length and diameter of wheels - according to the customer's specification.
We supply wheels with shafts for sleeve bearings and wheels with ball
bearings.

L

SKEWED BLADES
L) -
e e =
== 13 =
> oo [r—— et ] r3 — T
M—E“—: ‘e": ‘:r S‘.'"v,zim““‘"‘
5 ‘ —F P e
3 A
LI CAP FON
BALL BEARING SHAFT  SLEEVE BEARING SHAFT OUTER HUB 4 INMER m;'n
D D1 L No.of
WHEEL TYPE mm |[mm mm BLades
|CF 81-R10-27 |(82.5 |[81 [[200-700 |[27 | 20
|CF81-R10-36 ”82.5 ||81 ||200-700 36 ]
ICF90-R10-3O ||91.5 ||9o ||200-900‘||30 |
200-
CF 97-R10-30 ((98.5 |97 |[1000 30
CF 100-K13- 200-
3 101.5{[100 {1500 33 ] .
CF 100-K10- 300- he
36 101.5{[100 500 36
300- h
CF 102-R11-36{(103 |(102 (3500 36
[
CF106-K13- |f,47 |[1061/390- 36 Housing for sleeve bearing.
36 1000
CF 110-K13- 300- METAL STAMPING
3 11 {110 17000 33
” Q0T
CF 115-R13-30 (116 |[115[300 130 ‘T“_“_ﬂ FARING 608
300- f
CF 120-R13-36 || 121.5{{120 || 500 36
CF 127-R13-36 | 128.5([127 390|136 ~ _j
1000 < I
% oy
CF 140-K13- 300- =
41 142 |[1403600 44
[P0k || | oo | | |

http://www.shevah.co.il/cross.htm 210 06/11/2002



C1USSLIUOW WIICCIS - OILC VAL

(I T |

12,7

152 150 36
|36 | [ J|10%  JI°
CF 150.K13- 300-

|_44 152 |[150(13905 |44
CF 175-R18-54 /178 ||175 ?886 54
CF 200-R18-44 203 {/200 ?886 44

Housing for ball bearing.

http://www .shevah.co.il/cross.htm
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6.0) Case Studies
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ELECTRICTO Nartwural Gas Conversions
1 9 9 3 -1 9 9 4

e

CASE NO.1
SHERP Ref# C0O107¢

HOUSING MANAGEMENT: Scarborough Heights
Co-op Homes

Contact: Mr. Patrick MacLeod, Manager

LOCATION: 90 Burrows Hall Blvd., Scarborough
CONSULTANT: Enerplan

Contact: Mr. Mike Dgiron
CONTRACTOR: Malfar Mechanical Inc.
Contact; Mr. Peter |

CASE DESCRIPTION

Housing type: 11 Storey apzrtment
Occupancy type: Family
Number of units: 108
Scope of construction work:
* install pounds gas through existing gas line and extend to and regulate to inch gas;
* convert space hnating load to natural gas:
* install two boilers in roeftop mechanical room:
* install vertical fap ¢qjl systems in each unit;
* disconnect electric baseboard heaters in each suite.
Status of construction as of January 18, 1994: complete

Planned time for conalruction: Aug 93-Dec 93

Actual time for constryction: Aug 93-Jan 94

Planned construction eost per dwelling unit: $3,934.26 (§424,900 for 108 units)

Actual construction cost per dwelling unit: $3,800.61 ($410,466 for 108 units)

Equipment rental cos| per dwelling unit: $297.80 per month for boilers (no previous rental charges)
Space heating and DHW electrical energy consumption before retrofit: $25,553 per year for building
Gas purchases for spage heating and DHW after retrofit: $10,061 per year for building

Estimated net savinga per year: $11,918 for building
Simple Payback: 34 44 years

213



FLECTRICTO NNatural Gas Conversions

1 9 9 3 -1 9 9 4

Continued from Case No. 1

RETROFIT SYSTEM DESCRIPTION

System type: Two gas boilers with fan coil distribution system

Boiler type: Two medium efficiency (84% Teledyne-Laars ‘Mighty Therm’ model #HH1010, made in USA.
Each has an output of 848 kBTU, a design tzamperature of 140 degrees F and 135 US Gal expansion tanks.

Piping materials: Lead free solder and insulation

Thermostat type and function: Regular type with three way valve control.
Location of boilers: Roof top mechanical room

Forced air system: Climatic Vertical Fan Coil Unit, Model# EL-4, made in Ontario
Location of air ducts: At ceiling level

Position of supply air grilles: Approximately one foot below ceiling level.
Venling: Power

VISUAL EVALUATION OF COMPLETED CONSTRUCTION
Work appeared neat and thorough.

COMMENTS AND SUGGESTIONS FROM PARTICIPANTS

Householders: Householders were initially informed at members meeting of the duration of construction and
the level of intrusion to be expected. The consultant used a mock-up and explained how the system would
function and cited better air circulation as a benefit. The residents who attended the meetings considered
themselves very well informed. The householders like the energy conversion and describe the new system as
noisier but has the benefit of producing air that is less dry. The quantity of heat was unchanged but more than
sufficient.

The quality of the construction work was considered very good. However to reduce the impact of construc-
tion, it was suggested that work not be done floor by floor but instead have all units of the same type done
together. The addition of an on site supervisor was suggested as a means to co-ordinate the various
sub-contractors.

Manager: Initially contacted by the MOH, the manager was kept well informed before and during construction
by the consultant. The number of trades involved and the frequency of visits by the various contractors did
come as a surprise. The manager believes there may be a possibility of improving the construction schedule;
however, this seems unlikely given the nature of the work, and it would not significantly reduce the level of dis-
turbance that the tenants experienced. Overall, the construction was of good quality and financially necessary
as the old system was wasteful and inefficient.

Contractor: No implementation difficulties were cited and believes no further cost reductions were possible.

Consultant: The construction contract included a provision that tenants be given 48 hours notice prior to
entry.
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ELECTRICTO Natural Gas Conversions

19 9 3 -1 9 9 4

Continued from Case No. 1

ESTIMATED JOB CREATION
Through manufacture of equipment: 216 hours

Through construction: 380 hours (primary contractor) 5,170 hours {estimate of subcontractors)
Through consultants: 360 hours
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ELECTRICTO Natural Gas Converszons

199 3 -1 9 9 4

CASE NO.2

SHERP Ref# C01144

HOUSING MANAGEMENT: Mimico Co-op Homes Inc.
Contacts: Ms. Anne Ward-Murphy

LOCATION: 1 Summerhill Rd., Etobicoke
CONSULTANT: Enerplan

Contact: Mr. Mike Doiron

CONTRACTOR: Malfar Mechanical Inc.

Contact: Mr. Peter Li

CASE DESCRIPTION

Housing type: 14 storey apartment
Occupancy: Family
Number of units: 156

Scope of construction work:

« install pounds gas through existing gas line to the roof top and regulate back down to inch gas;
« convert space heating load to natural gas;
« install two boilers in the roof top mechanical room,;
« install hydronic baseboard system in each unit and corridors;
« remove the existing electric baseboard heaters in suites and corridors.
Status of construction as of February 16, 1994: Apartments will be completed near the end of March 1994.

Planned time for construction: Aug 93-Dec 93

Actual time for construction: Aug 93-Mar 94

Planned construction cost per dwelling unit: $4,474.36 ($698,000 for 156 units)
Actual construction cost per dwelling unit: $4,221.15 ($658,500 for 156 units)
Equipment rental cost per dwelling unit: $2.85 per unit per month

Space heating consumption before retrofit: $38.72 per unit per month

Gas purchases for space heating and DHW after retrofit: $10.51 per unit per month
Estimated net savings per year: $304.49 (47,500 for 156 units)

Simpl& Payback: 13.86 years
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ELECTRICTO Natural Gas Converszons

1 99 3 -19 9 4

Continued from Case No. 2

RETROFIT SYSTEM DESCRIPTION

System type: Two central boilers with hydronic baseboard space heating.

Boiler type: Two high efficiency (85%) Patterson Kelly ‘Thermific' model N-1900C, made in USA. Each has an
output of 1,615 kBTU and is equipped with 125 US Gal. expansion tanks and a Marathon Electric model
VN213TTDR8062BN 150 Gal. per minute, water pump made in USA. The boilers are rental units.

Piping Materials: Type 'L’ copper with |ead free solder and foam insulation.
Loop layout: One loop, reverse return.

Radiator type: Hydronic baseboard type with pipe under radiator cover and wall fin type convectors. Made in
the USA by Embassy Industries.

Thermostat type and function: Regular with two-way valve control made by Danfoss model RA 200.
Lacation of boiler: Roof top mechanical room.
Venting: Power

VISUAL EVALUATION OF COMPLETED CONSTRUCTION

The hydronic baseboards are located in the same place as the removed electric baseboards. At time of site
visit the boxing and finishing of the water pipes was incomplete. Using the completed work in the corridors as
an indication, the suites should have a high quality finish. Compared to vertical fan coil units, which were an
option at this site, little loss of space will be experienced.
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Continued from Case No. 2

COMMENTS AND SUGGESTIONS FROM PARTICIPANTS

Househglders: The Co-op members were split when asked about whether they felt themselves informed
enough prior to the retrofit construction. There was a delay in th2 members approving the retrofit as quorum
was not present at the first two meetings the subject was introduced and votes by proxy are not allowed. Most
thought they had ample notice of work within suites however as many are out of the building during the day
there were security concerns. The householders are satisfied wits the quality of the retrofit and the conduct of
the contractors. Approximately half of the respondents reported the need for extra touch up work to be done
after the renovations have been completed.

Manager: The manager was informed of the availability of funding by the MOH and approached by various
consultants. The short window of opportunity to access SHERP funding was less than desirable as there was
insufficient time to carefully study tenders and negotiate with members of the co-operative. It was recom-
mended that a non-stakeholder such as the MOH provide an initizl information program rather than the con-
sultants. The extra time may increase the level of acceptance amongst co-op members and thus reduce the
burden on the staff.

The retrofit of the apartments followed the retrofit of 19 townhouses belonging to Mimico Co-op (SHERP#
C01110). With knowledge of this project the Manager and the Cc-op owners board distributed a questionnaire
to all members. Results from the survey were used to create a very detailed information package for the
members.

Based on the retrofit of the townhouses and the work performed so far within the apartment building, the qual-
ity of the construction work has been excellent and the manager had high praise for the contractors. During
construction the level of disruption was described as high and it was felt that the consultants should spend
more time on site to better co-ordinate the work. As a result of the survey, most problems have been
smoothed over and a good working relationship exists between all parties.

Consultant: The consuitant’s censtruction contract provided for the required 48 hours notice prior to entry of
an apartment. The consultant mentioned difficulties in explaining the operation of the system to householders
and getting them to appreciate the requirement for the project schedule to be flexible.

Contractor: The contractor noted that making the members accept the idea of the retrofit and understand that
the level of disruption would be low during construction was somewhat problematic. The decision to use
hydronic baseboard heaters was based on the tight budget.

ESTIMATED JOB CREATION

Through manufacture of equipment: 546 hours
Through construction: 1,000 hours (primary contractor) 8,880 hours (estimate of subcontractors)
Through consultants: 720 hours
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CASE NO.5

SHERP Ref# CO1150

HOUSING MANAGEMENT: Peel Regional Housing
Authority

Contacl(s):

Ms. Eleanor MacDonald, Property Manager
Mr. Herbert Dellamarre, Maintenance Manager
Ms. Margaret Woodcox, Custodian

LOCATION: 3020 Queen Frederica Dr., Mississauga
CONSULTANT: Day MacDonald Behn Inc.

Contact: Mr. Barry Day, Principal

CONTRACTOR: James Johnston Mechanical
Contact: Mr. James Johnston, Principal

CASE DESCRIPTION

Housing type: 6 storey apartment
Occupancy: Seniors

Number of units: 114

Scope of construction work:

» construction of a boiler room at grade;
* new gas service installed; replace electric domestic boilers with gas boilers;
» installation of hydronic baseboard heaters in all apartment units.

Status of construction as of 16 Feb, 1994: portions complete

Planned time for construction: Sep 93-15 Jan 84

Actual time for construction: Oct 93-11 Feb 94

Planned construction cost per dwelling unit: $3,357.02 (382,700 for 114 units)

Actual construction cost per dwelling unit: $3,243.07 ($369,710 for 114 units)

Equipment rental cost per dwelling unit: None (.79 per unit per month previously)

Space heating and DHW electrical energy consumption before retrofit: $42.30 per unit per month
Gas purchases for space heating and DHW atter retrofit: $28.16 per unit per month

Estimated net savings per year: $347.36 (339,599.28 for 114 units)

Simple Payback: 9.34 years
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Continued from Case No. 5

RETROFIT SYSTEM DESCRIPTION

System type: Central boilers with heat exchangers for DHW and hydronic baseboard radiators for space
heating.

Boiler type: Seven boilers by Viessmann, 5 modules model #AR270, made in Watesige, Ontario, 2 modules
model #AR230 each with 160-325 litre expansion tanks and an outpct of 230 kBTU.

Loop layout: Multiple loops in ground floor ceiling (feeding up and down).
Radiator type: Slant fin baseboard - pipe within radiator cover on exterior wall
Thermostat type and function: Honeywell regular thermostat

Location of beiler: Ground fioor

Venting: Direct venting

VISUAL EVALUATION OF COMPLETED CONSTRUCTION

Work appears to be thorough and clean. The hydronic baseboard heaters were locaiad on the exterior walls in
the living room and bedrooms. The electric baseboard heaters were removed.

COMMENTS AND SUGGESTIONS FROM PARTICIPANTS

Householders: The residents did attend at least one meeting, received many notices and overall, were satis-
fied with the amount and content of the information received. Very little disturbance was reported during the
construction phase though one resident, who was not at any meetings, was offended by the use of a video
camera in her bedroom during a pre-construction evaluation. Those persons who have heat provided by the
new system are very happy with the steady heat, better circulation and the fact that the air feels less dry. Many
agree with the intent of the SHERP program but wish some financial savings would be seen by the residents.

Custodian: The acting custodian believed that the quality of the work was satisfactory. There were no prob-
lems with the previous system therefore the retrofit was only necessary for financial reasons. it was noticed
that the level of disturbance experienced by the residents was related to their age and/or level of mobility.

Manager: The addition of the boiler at the rear of the building has spoiled the view of the apartments above
and beside. The adjacent apartment no longer receives the same amount of sunlight. See also Case #3
(Streetsville OH2).

Contractor: Did not respond to the survey or follow up telephone calis.

Consultant: The only problems experienced were a one month delay in obtaining the building permit from the
City of Mississauga and meeting the many needs of the tenants when working within suites.
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Continued from Case No. 5

ESTIMATED JOB CREATION

Through manufacture of equipment: 491 hours

Through construction: 5,080 hours (primary & subcontractors)
Through consultants: 475 hours
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CASE NO.3

SHERP Ref # C01148

HOUSING MANAGEMENT: Peel Regional Housing
Authority

Streetsville OH2Contact(s):

Ms. Eleanor MacDonald, Property Manager
Mr. Herb Delamarre, Maintenance Manager
Mr. Al Sutton, Custodian

LOCATION: 4 Caroline St., Mississauga
CONSULTANT: M.V. Shore and Associates
Contact: Mr. Thomas Lau

CONTRACTOR: Malfar Mechanical Inc.
Contact: Mr. Peter Li

CASE DESCRIPTION

Housing type: 6 storey apartment building with basement
Occupancy: Seniors
Number of units: 60

Scope of construction work:

+ installation of central heating plant system including rental boilers;
+ conversion of DHW heating system with hydronic heating via heat exchangers;
« install space heating distribution piping system;
« install hydronic vertical fan coils in suites;
« install duct work;
« install and wire heating plant control system;
» extend gas piping system;
« cutting, patching, drywall enclosure, floor and wall drilling, boiler room renovation;
« install new lighting reflectors fcr existing light fixtures, change to energy efficient light bulbs;
+ install new chimney for the new boilers.
Status of construction as of February 15, 1994: 95% complete
Planned time for construction: Aug 93-Dec 93
Actual time for construction: Oct 93-Feb 94
Planned construction cost per dwelling unit: $4,241.67 (5254,500 for 60 units)
Actual construction cost per dwelling unit: $4,316.67 ($259,000 for 60 units).
Equipment rental cost per dwelling unit: $24.68 per unit per month
Space heating and DHW electrical energy consumption before retrofit: $42.27 per unit per month
Gas purchases for space heating and DHW after retrofit:: $15.03 per unit per month
Estimated net savings per year: $30.71 (31,842.89 for 60 units)
Simple Payback: 140.56 years
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Continued from Case No. 3

RETROFIT SYSTEM DESCRIPTION

System type: Central boilers with heat exchangers for DHW and vertical fan coil units for space heating.

Boiler type: Two Teledyne-Laars, Model #HH1200, madze in USA, high efficiency (85%) hydronic space heat-
ing boilers with an output of 1 MBTU each at a design wzter temperature of 180 degrees F. Each boiler is fitiec
with a 200 gallon expansion tank.

Piping: Black steel Schedule 40, type 'M' copper piping in fan coil risers, insulation and lead free solder.
Pattern is a one loop reverse return positioned on the ground floor ceiling, feeding up and down.

Fan Coil Unit: Climatic Vertical Fan Coil Unit, Model# EL-4, made in Ontario. One per dwelling unit, located in
the comer of the bedroom adjacent to the living room. Air grilles one foot above floor and ducts at the ceiling
level.

Other Equipment: Three-way valves, stainless steel plate type heat exchangers
Thermostat type and function: Packaged with fan coil unit

Location of boiler: Ground floor boiler room

Venting: Power venting

VISUAL EVALUATION OF COMPLETED CONSTRUCTION

The finish and detail of the duct work and drywall enclosures enabled the new units to blend in well with the
surroundings.

COMMENTS AND SUGGESTIONS FROM PARTICIPANTS

Householders: Householders were kept informed through weekly meetings and frequent notices. The locating
of the heating units and thermostats in the bedrooms rather than in the living rooms is a huge concern to a
great majority of the residents. Though not operating yet, it is perceived that heat in the bedroom will be
excessive and fiving rooms will be cool. Residents prefer cooler bedrooms and warm living rooms and often
sleep with the bedroom window partially open. Concerns about too much heat and not enough air exchange in
bedrooms are of such great concern that one resident interviewed, who has a variety of medical problems that
are heat sensitive, is considering moving out of the building.

During construction the noise from drilling was very disruptive and the moving of furniture was difficult for
some. Olderand less mobile residents were affected the most. There is a widely held misconception that the
retrofit involves gas lines in each unit when in fact pipes carry hot water only. One respondent described some
other residents as being 'terrorized’. Poor communications with tenants was cited for this mjsunderstanding.
Residents of apartments that end with the nurnber _01 complain about the stainless steel chimney reflecting
sunlight and heat inside the apartment. Persons living above the furnace room want the possibility of sound
insulation be explored.

At this time the overall impression is that the residents were happy with the previous heating system and feel
the retrofit was not necessary and will reduce their comfort level.

Superintendent: The live in custodian was informed in the same manner as the other residents. As the custo-
dian lives on site he had to deal with many complaints, most of which relate to the loss of space within apart-
ments, the noise of the fan coil unit and the level of disruption. Though the quality of the work was rated as
excellent and the workers very helpful, the need to do the SHERP conversion at all could not be seen and was
certainly not worth the “disastrous” level of disruption it caused.
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Continued from Case No. 3

Manager: Great efforts were made to compress work schedule and reduce impact on tenants; however, con-
struction was very disruptive due to muitiple visits over an extended period of time. Specific complaints
brought to the manager's attention by tenants were: the noise from drilling, the seemingly constant moving of
furniture and the fact that installing fan coils results in a permanent loss of space in an already small
apartment.

ft was suggested that changing the time of year for construction to the summer would lessen the level of dis-
turbance as the seniors would have more reasons and opportunities to leave the building when construction
was taking place. Summer construction would also eliminate the need temporary auxiliary heaters {portable
glectric) during switch over period.

QOverall, the work was of good quality; the contractors were exceptionally considerate of the seniors and the
contracting firm was responsive to input from the Manager. In this case, the retrofit, though part of a noble
program, was not considered necessary as tenants and housing projects will not reap the benefits of any direct
savings. Some mechanism to mitigate the additional stress on the tenants is required.

Consultant: The consultant made provisions tc lessen tenant disruption during construction. Problems noted
during construction included having &l parties agree on the location of the fan coil units within the suites and
the routing of the exhaust fiue.

Contractor: The contractor noted that the resigents were reluctant to accept the new system. The contractor
found the location of the fan coil unit and the power venting problematic. If the project were to be repeated on
an even tighter budget the contractor would consider deleting the DHW system.

ESTIMATED JOB CREATION

Through manufacture of equipment: 120 hours

Through construction: 380 hours (primary contractor)
3,182 hours (estimate ci subcontractors)

Through consuitants: 350 hours
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CASE NO.4

SHERP Ref# C01143

HOUSING MANAGEMENT: Peel Regional Housing-
Mapleview

Contacl(s):

Ms. Eleanor MacDonald. Property Manager
Mr. Herb Delamarre, Maintenance Manager
Mrs. Joyce MacDonald, Custodian

LOCATION: 1 Maple Avenue, Brampton
CONSULTANT: M.V. Shore and Associates
Contact; Mr. Thomas Lau

CONTRACTOR: Malfar Mechanical Inc
Contact: Mr. Peter Li

CASE DESCRIPTION

Housing type: 11 storey apartment
Occupancy: Seniors
Number of units: 101

Scope of construction work:

 upgrade gas capacity to serve the new boilers;

« install energy management control panel;

« install new boilers and water piping for space heating;

« install vertical fan coil units in each suite;

« install new reflectors for the existing lighting system;

« install new heat exchanger for the DHW system,

« install new power venting for the boilers;

« install new gas dryers;

« disconnect the existing electric baseboard heaters in suites.
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Continved from Case No. 4

Status of construction as of Feb 16, 1994: complete

Planned time for construction: Aug 93-Dec 93

Actual time for construction: Oct 93-Jan 94

Planned construction cost per dwelling unit: $4,396.04 ($444,000 for 101 units).

Actual construction cost per dwelling unit:
$3,337.70 ($337,108 for 101 units without rebate)
$2,954.00 (298,387 for 101 units with rebate)

Equipment rental cost per dwelling unit:
$11.49 per unit per month (no previous rental)

Space heating and DHW electrical energy consumption before retrofit: $48.56 per unit per month
Gas purchases for space heating and DHW atter retrofit:: $15.65 per unit per month

Estimated net savings per year: $257.12 (825,969.60 for 101 units)

Simple Payback: 11.49 years (with rebate)

RETROFIT SYSTEM DESCRIPTION

System type: Gas boilers with fan coil distribution system

Boiler type: High efficiency (85%) Teledyne Laars Gas Boilers, Model #1H1825,made in USA, each with an
output of 1.5 MBTU. Each boiler has 200 galion expansion tanks. The design water temperature of the system
is 200 degrees.

Piping Materials: Lead free solder and insulation

Loop layout:: One reverse return loop positioned in ground floor ceiling, feeding up & down
Thermostat type and function: Regular the three way valve control

Location of boiler: Ground floor

Forced air system: Climatic Vertical Fan Coil Unit Model# EL-4, made in Ontario.

Location of air ducts: At ceiling level

Position of grilles: Supply grilles one foot below ceiling and air grilles one foot above the floor.
Venting: Power venting

VISUAL EVALUATION OF COMPLETED CONSTRUCTION

Work appeared to be neat and thorough. Tne fan coil units were véry compact and took very little space in the
bedroems of the apartment units.
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Continued from Case No. 4

COMMENTS AND SUGGESTIONS FROM PARTICIPANTS

Householders: Even though meetings were held and frequent notices distributed the residents did not feel
they were very well infermed. One resident mentioned not going 1o a meeting because it was held in a lounge
that is used as a smoking area. The contracting team left excellent impressions and were described as tidy,
polite and quick. The X-ray examination that involved the upper three floors was exceptionally bothersome. A
few felt that the housing authority showed a lack of concem for tiie very elderly and infirm.

Residents at this location were unhappy with the placement of the heating units in the bedrooms instead of the
living areas. There is a preference for cooler bedrooms and warmer living rooms.

It was suggested by marty that the work would be best done in the spring and summer so that more reasons
and opportunities to leave the building would be present. The possibility of having the housing authority orga-
nize day trips to escape the construction was brought up by one resident.

Custodian: The superintendent found the meetings productive, the mock up and drawings were also helpful.
It was felt that most people, except for those on the 11th floor, were not overly disrupted. Doing the construc-

tion in the spring would lessen the disturbance. Although the electrical system performed well, the new sys-
tem will save money.

Manager: In order to X-ray concrete floor prior to coring, three floors of the building had to be vacated. This
was very disturbing as the residents are senior citizens. See also Case # 3 (Streetsville QH2).

Consultant: The consultant noted some difficulty with the location of the fan coil unit within the suites. The
location of the boiler plant was also a difficulty.

Contractor: The contractor indicated problems with the power venting routing and the location of the fan coil
units. It was also observed that the tenants were ve-. ~eluctant in their acceptance of the new system.

ESTIMATED JOB CREATION

Through manufacture of equipment: 202 hours

Through construction: 480 hours (primary contractor)
4,580 hours (estimate of subcontractors)

Through consultants: 450 hours
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CASE NO. 2

HOUSING MANAGEMENT: Peel Regional Housing
Authority (OHC)
Contact Bruno Irachi, Housing Manager

LOCATION: 4 Caroline St., Streetsville

CONSULTANT: M. V. Shore
Contact: Tom Lau, Project Manager

CONTRACTOR: none; feasibility study only

CASE DESCRIPTION
(Based on recommendations in feasibility study done
by M. V. Shore)

Housing type: 6-storey apartment building, basement
Occupancy: Seniors
Number of units: 60
Metering: bulk, landlord pays
Scope of construction work:
« installation of central heating plant system including rental boilers
» conversion of DHW heating system with hydronic heating via heat exchangers
« install space heating distribution piping system
« install hydronic vertical fan coils in suites
+ install duct work
« install and wire heating plant control system
+ extend gas piping system
« cutting, patching, drywall enclosure, floor and wall drilling, boiler room renovation

Planned time for construction: 14 weeks
Actual time for construction: not planned

Planned construction cost per dwelling unit: $3,422 ($205,345 over 60 units, including $25,145 design fees
paid to consultant); does not include installation cost of rental equipment

Actual construction cost per dwelling unit: no construction done

Renfal cost per dwelling unit: estimated $14.33/month (2 boilers @ $430 over 60 units); no previous rental
Space Heating and DHW Electrical Energy Consumption Before Retrofit: 13,087 kWh/year per dwelling unit
Gas Purchases for Space Heating and DHW After Retrofit: 1,574 m3/year per dwelling unit

Estimated Net Savings per Year: $433 per dwelling unit (takes into account rental fees)

Simple Payback: 7.9 years (compare payback of 7.3 years calculated by consultant)
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RETROFIT SYSTEM DESCRIPTION
(based on recommendations in feasibility study done by M. V. Shore)

System type: central boilers with heat exchangers for DHW and fan coil units for space heating

Boiler type: mid-efficiency, power vented boiler (e.q. Patterson Kelly Thermific gas-fired boiler,
model # N-1200, made in U.S.A.) with output approximately 1000 MBH, 2 boilers for entire building. Boilers
are to be rented from Consumers Gas.

Piping Materials: black steel Schedule 40, type "M’ copper piping in fan coil risers, insulation
Fan Coil Unit: one per dwelling unit, located at the corner of the bedroom adjacent to living room
Other equipment: three-way valves, stainless steel plate type heat exchangers

Thermostat type and function: packaged with fan coil

Location of boilers: boiler room on ground floor

Venting: power venting

VISUAL EVALUATION OF COMPLETED CONSTRUCTION

no construction done

COMMENTS AND SUGGESTIONS FROM PARTICIPANTS

Consultant: in feasibility study, performed cost-benefit analysis to compare vertical fan coil heating system to
hydronic baszboard system. Study recommended vertical fan coil system because of lower construction
costs, better comfort factor, less interferencs during construction and minor costs for operation and
maintenance.

ESTIMATED JOB CREATION

Through manufacture of equipment: 12 Ontario person-days; 14 other person-days
Through construction: no construction done, no estimates available
Through consultants: 50 person-days
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Energy and Ventilation Research in Highrise
Apartments:
The Chelsea Public Housing Study

More than 30 million Americans live in multifamily housing. A disproportionate number of
them are poor, renters, minority, single parents, and children. While buildings with five or
more units account for only 9% of residential energy end-use in the United States, the
energy burdenci.e., the percent of household income spent for energy«is several times
higher for these households than for single-farnily households. Historically, multifamily
buildings have been the most neglected building sector for retrofit activity in utility and
federal programs, but the last ten years have seen impressive advances in improving the
energy efficiency of these buildings.

Figure 1. The Margolis Apartments in Chelsea, Massachusetts, was designed in
1973 and is typical of high-rise construction from that period. This USHUD
project is the site of ventilation and infiltration measurements to improve comfort
and energy performance.

A new book, Improving Energy Efficiency in Apartment Buildings, by John DeCicco, Rick
Diamond, Sandy Nolden, and Tom Wilson, funded by the U.S. Department of Energy and
the Energy Foundation and to be published by the American Council for an Energy Efficient
Economy in early 1996, documents much of this work. It is the result of collaboration by
practitioners and researchers active in multifamily retrofit research. One area that continues
to block retrofit efforts has been our lack of understanding of how ventilation and infiltration
occurs in these buildings. Unlike single-family buildings, where our knowledge of ventilation
and infiltration has benefited from such tools as blower doors and tracer gas measurement,
the more complex configurations of multifamily buildings challenge our ability to measure
and model the air flows and their resulting energy costs.

We have been working for the past two years at the Margolis Apartments (Figure 1), the
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site of a collaborative venture among DOE, HUD, the Boston Edison Company, and the
Chelsea Housing Authority, to demonstrate energy-efficient retrofits of public housing as
part of a utility DSM Program.

We made a series of visits to the building in which we performed ventilation and air-leakage
measurements using tracer gases and blower doors to determine the performance of the
energy-saving retrofits and to determine if adequate levels of ventilation for air quality were
being met throughout the building. Following these measurements, we modeled the air
flows in this building using the computer simulation program COMIS, which allowed us to
understand the complex air flows under different weather conditions.

400 - Mass Flow vs. Story—Chelsea
northwest wind, windward side, all fans off

wind velocity (v) = {2 mis

300l AT=20¢

Mass Flow
of Air kghh

00

100
47

Figure 2. A simulation of the air flows in the Margolis Apartments under different
wind speeds. The model shows that even apartments on the windward side of
the building are not receiving sufficient outside air (according to ASHRAE
Standard 62, see dashed line) during periods of low windspeed.

Our findings to date illuminate the asymmetric nature of the air flows in highrise buildings.
Depending on the side of the building and the height above the ground, the unit may be
under- or overventilated (Figure 2). We have also been studying the relative importance of
the stair towers and elevator shafts and how they interact with both the mechanical and
natural ventilation in the building. One disturbing finding is that the designed mechanical
ventilation often performs poorly, both in exacting a greater energy penalty and in not
providing adequate ventilation.

We plan to continue our study of ventilation in highrises by looking at additional buildings
and making recomendations for both retrofits and new construction. One goal of this
research is to develop protocols and guidelines for measuring and improving ventilation as
efficiently as possible.

--Rick Diamond, Helmut Feustel, and Darryl Dickerhoff

Rick Diamond

Indoor Environment Program
(510) 486-4459; (510) 486-6658 fax
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@Energg Efficiency and Renewable Energy Network (EREN} 0O U.S. Department of Energy
b

Consumer Energy Information: EREC Reference Briefs

Energy Efficiency in Multifamily Dwellings: Reading List

The following is a list of articles and publications provide information on energy efficiency in public
and private multifamily dwellings. To find the publications listed, contact the source or publisher as
indicated. Libraries may be able to obtain books and reports through their interlibrary loan system.
This list does not cover all available information on this subject, nor is the mention of any
publication, product, service, or organization to be considered a recommendation or endorsement.

Besides the publications listed below, the following are additional sources of information on energy
efficiency in public housing:

Public Housing Energy Conservation Clearinghouse

Phone: (866) 275-6228 (toll-free)

Fax: (406) 494-2905

Email: info@phaenergy.org

World Wide Web: www.phaenergy.org

The Public Housing Energy Conservation Clearinghouse (PHECC) assists public housing authorities

manage utility operations and reduce utility costs. Contact the PHECC for details on information and
services available.

Rebuild America

U.S. Department of Energy

1000 Independence Avenue, SW

Washington, DC 20585

World Wide Web: www.eren.doe.gov/buildings/rebuild/ _
Rebuild America is a program that focuses on energy solutions as community solutions. Rebuild
America "partners" with small towns, large metropolitan areas and Native American tribes, creating a
large network of peers. Rebuild America supports communities with access to DOE Regional

Offices, state energy offices, national laboratories, utilities, colleges and universities, and nonprofit
agencies.

Articles

"The Best Boiler and Water Heating Retrofits," M. Lobenstein and M. Hewett, Home Energy, (12:5)
pp. 27-33, September/October 1995.

"Controlling Recirculation Loop Heat Losses," M. Lobenstein, Home Energy, (10:1) pp. 9-13,
January/February 1993.

Designing Better Multifamily Programs," J. Hammarlund, Home Energy, (8:1) pp. 40-41,
January/February 1991.

"DSM Example: All-Electric Multifamily Housing," Home Energy, (8:1) p. 35, January/February
1991.
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"Energy and Ventilation Research in High-Rise Apartments: The Chelsea Public Housing Study," R.
Diamond, Center for Building Science News, (2:2) p. 5, Summer 1995.

"Energy Savings in New, Low-Rise Multifamily Buildings Due to Energy Efficient Building
Practices," B. Tonn, Energy Systems & Policy (ENE), (14:2) pp. 85-111, April/June 1990.

"Making Low Income Housing Affordable: The Northgate Retrofits," C. Patullo, Home Energy,
(10:2) pp. 13-16, March/April 1993.

"Nyland CoHousing Community," B. Thayer, Solar Today, (8:5) pp. 29-32, September/October
1994,

"Once Heated, Twice Used," D. Bohac, Home Energy, (9:4) pp. 14-19, July/August 1992.

"Profiles of Multifamily Weatherization Projects: A Tale of Five Cities," L. Kinney, T. Wilson, and
M. MacDonald, Home Energy, (12:5) pp. 55-60, September/October 1995.

Reports and Proceedings

Unless otherwise indicated, all reports are available from the National Technical Information Service
(NTIS) (See Source List below).

ASHRAE Standard 90.2-1993: Energy Efficient Design of New Low-Rise Residential Buildings,
American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE), 1993.
Available from ASHRAE, 1791 Tullie Circle NE, Atlanta, GA 30329; Phone: (800) 527-4723 or
(404) 636-8400; Fax: (404) 321-5478; Email: ashrae(@ashrae.org; World Wide Web:
www.ashrae.org. 107 pp., $84.00. This document contains the latest energy-efficiency standard and
calculation methodology for single and multifamily residential buildings.

Attacking Energy Waste in Public and Publicly Assisted Housing in New York State, Citizens
Conservation Corp. and New York State Energy Research and Development Authority, 1994. 115
pp., $41.00, NTIS Order No. PB96-1951771.

"Choosing the Right Replacement Boiler in Low-to-Moderate Income Multifamily Buildings—An
Update of Current Practice and Research,” J. Katakis, L. Wharton, and W. Goldmann, Demand and
Load Shape: ACEEE 1992 Summer Study on Energy Efficiency in Buildings (Vol. 2), pp. 2.117-26,
1992. Available from the American Council for an Energy Efficient Economy (ACEEE) (see Source
List below). 10 volume set, $160.00.

Cutting Energy Costs in Multi-Family Housing: Practical Case Studies for the Builder and
Developer, W. Whiddon, 1986. 197 pp., $51.00, NTIS Order No. DE87002469. This book is based
on an evaluation of nine existing and three proposed multi-family projects across the United States.

"Domestic Hot Water Loads, System Sizing and Selection for Multifamily Loads," F. Goldner and D.
Price, Demand Load Shapes, Proceedings: ACEEE 1994 Summer Study on Energy Efficiency in
Buildings (Vol. 2), pp. 2.105-16, 1994. Available from ACEEE (see Source List below). 10 volume
set, $180.00.

"Energy Conservation in Multifamily Housing: Review and Recommendations for Retrofit
Programs," I. Decicco, R. Diamond, S. Morgan, et al., Program Design, Proceedings: ACEEE 1994
Summer Study on Energy Efficiency in Buildings (Vol. 10), pp. 10.21-33, 1994. Available from
ACEEE (see Source List below). 10 volume set, $180.00.
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This report consolidates the data from the demonstration projects and formulates overall
conclusions and recommendations. The data is taken from individual project reports,
which are prepared and issued by others.

The conclusions and recommendations of this report are based on consideration of the

individual project reports but are not bound by these conclusions. The reports, prepared
by the regional consultants should be reviewed for additional specific information. A list

of the individual project reports follows:

Summary Reference List; SHERP Fuel Substitution Demonstration Project Reports

1. Electric to Natural Gas Conversions, Ontario Social Housing 1992-1994
2% Consumers Gas Inc; prepared by IB! Group

2. Middleton Way Gas Conversion: Performance Evaluation
Consumers Gas Inc.; Prepared by Project Dynamics Ltd.

3. Stroud Low Rise Space Heating; Conversion Demonstration
Consumers Gas Inc.; Prepared by Project Dynamics Ltd.

4. SHERP, Fuel Substitution Project Report
Centra Gas Ontario Inc; prepared by Centra Gas

5. SHERP; Fuel Substitution Project Report
Union Gas Limited; prepared by David A. Maclean and Associates

6. A Techno-Economic assessment of Natural Gas Technologies for Retrofit
Installations in Non-Profit Multi-Family Buildings.
Ontario Ministry of the Environment and Energy; Prepared by Engineering Interface
Ltd.

7. Energy Cost Saving Study; Ontario Housing Corporation - Fuel Conversion Project;
Prepared by J. Wm. Andrews, September 1992

8. Social Housing Energy Retrofit Program (S.H.E.R.P.); Electric To Natural Gas Fuel
R Conversions; Demonstration Projects 1992/93; Ontario Ministry of the Environment
and Energy; Prepared by J. Wm. Andrews

9. Retrofit Summary Report; Fuel Substitution Project; 104 Charles St., Dryden (OH-2)
Centra Gas Ontario Inc., Prepared by J. Wm. Andrews, February 1995

SHERP1992/94 Page 8

236



UL LIV ragce 1 uL

Conversion from electric baseboard heating to gas fired heating in
single family houses

Source: SGC-Report 085(In Swedish), December 1997
Mikael NSslund

Electric baseboard heaters are used in approximately 500000 Swedish single family houses. Gas fired
heating systems are shown as conversion alternatives. Experiences from earlier conversions and
studies are shown. A starting-point for this work is that the building structure is not changed, i.e. no
insulation is added or windows improved. Among six suggested heating systems, two are
recommended. These are a common hydronic system with a boiler and a heating system comprising
two or three gas radiators and keeping the electric baseboard heaters as backup. The first system can
be used in all houses while the second system requires an open floor layout.

The electricity reduction due to the conversion will be 50-70% of the total electric consumption
depending on whether or not the hot tap water production is included in the conversion. Gas radiators
give a smaller electricity reduction because the baseboard heaters are used to prevent cold regions
around the windows. The investment cost for the hydronic system is approximately SEK 70000
(including connection to the gas grid). There are no experiences from conversion to gas radiators in
Sweden. Therefore, the conversion cost can not be estimated. The annual heating cost is reduced by
SEK 2000-3000 at an annual net heat demand of 11000 kWh and SEK 2800-4700 at 22000 kWh.
Condensing boilers seem to be profitable even at low heat demands because the heating system can be
designed for maximum efficiency. Gas radiators today have lower efficiencies than boilers. The

annual space heating cost is reduced by SEK 2 000-2 700 at 11 000 kWh and SEK 2 500-4 000 at 22
000 kWh provided that the radiator design is improved.

The amount of electricity replaced and the gas radiator efficiency is important hut also the electricity
tariff after the conversion. A flat tariff, same rate at all times, is necessary to obtain an acceptable
economy for the cases studied.

Visit the SGC homepage

asp:00 11 29 /member/library/sgc/sgc085e htm
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Conversion of electrically heated motel to geothermal energy

ABSTRACT:

Outlines the feasibility design efforts for retrofitting an existing 40-unit motel rom propane and
electric heating to a geothermal supply. The motel is located in the south-central portion of Colorado
at an elevation of 6,900 ft (2,100 m). A geothermal resource of 150 deg F (65 deg C) at a depth of 2,
200ft (610 m) is available for the conversion. The equipment and installation costs for the geothermal
conversion are approx. 110,000 dollars, assuming a geothermal supply temperature of 150 deg F (65
deg C). By providing all space heating and hot water needs from a geothermal supply the potential
annual electrical savings are 21,000 dollars. The actual payback period is dependent on the site
specific characteristics of the geothermal resource.

AUTHOR: Garing K L.Coury G E.
CITATION: ASHRAE Trans. 1980, Vol.86, Part 1, 747-754, 3 tabs, 3 figs.

KEYWORDS: year 1980, space heating, space heating, hotels, modemising, USA, hot water supply,
propane, geothermal energy, swimming pools
YEAR: 1980
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A comparison of energy consumption and electric demand of earth-coupled heat
pumps and electric resistance baseboard heaters in a residential multifamily
application

ABSTRACT:

A demonstration project was conducted to explore the potential for energy conservation and demand
reduction of converting electric resistance heating to earth-coupled heat pumps (ECHPs) at a 550-
unit, garden apartment complex in upstate New York. The demonstration involved three apartments
in each of three buildings. Earth-coupled heat pumps were installed in one buildirg, the other two
buildings retained electrical resistance baseboard heating and conventional air-conditioning systems.
Energy consumption data for heating and cooling were collected at 15-min intervals for
approximately one year, then analysed. The energy consumption and electric demand for heating an
apartment with an ECHP were approximately one-third as much as for electric resistance heating.
However, cooling data were too scattered to establish meaningful trends because 1znants were
inconsistent in using air conditioning, therefore no cooling comparisons could be made.

AUTHOR: Rizzuto J

CITATION: ASHRAE Trans. 1994, vol.100, part 1, paper number NO-94-26-4. 1597-1603. 9 figs,
5 tabs

KEYWORDS: year 1994, comparing, energy consumption, soil heat pumps, hea: pumps, energy
conservation, electric heaters, resistance, dwellings,

YEAR: 1994
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Heat recovery ventilators in multifamily residences in the arctic

ABSTRACT:

Heat recovery ventilators (HRVs) have been utilised in the design of new residential units in
Kotzebue, Alaska. This project will provide 50 new residential units for US Public Health Service
health care professionals who will be working in a new hospital in Kotzebue. Kotzebue is located just
north of the Arctic Circle on the coast of the Arctic Ocean. The ASHRAE 99% design winter
condition is -38degF. The prolonged and severe winter conditions warrant construction designed to
limit infiltration to the minimum that current construction techniques will allow. Consequently,
adequate ventilation can be best ensured by mechanical ventilation provisions. Individual HRVs are
provided to ensure compliance with ASHRAE Standard 62-1989. The residential units are heated by
a hydronic baseboard fin-tube system. The HRVs provide supply air to the occupiable areas and
obtain the exhaust air from the kitchen and bathroom(s).

AUTHOR: Ninomura P T., Bhargava R.

CITATION: ASHRAE Trans. 1995, Vol.101, Part 2, Paper number SD-95-9-1, 961-966, 5 figs.,
refs.

KEYWORDS: year 1995, heat recovery, ventilators, domestic, flats, service life, costs, winter, arctic

regions, energy conservation, payback period, ventilation, USA, air infiltration,
YEAR: 1995
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An evaluation of thermal comfort and energy consumption for a surface-mounted
ceiling radiant panel heating system

ABSTRACT:

A surface-mounted, ceiling radiant heating system, an air-to-air heat pump system, and a monitoring
data-acquisition system were installed in an occupied research home. Information on thermal comfort
and energy consumption for alternating operation of the two heating systems was collected for
approximately half of a heating season. This allowed a comparison of the radiant system and the
more conventional air-to-air heat pump system. Data on energy consumption from a zoned electric
baseboard heating system previously installed in the same house were available for comparison.

AUTHOR: Yost P A., Barbour C E., Watson R.

CITATION: ASHRAE Trans. 1995, Vol.101, Part 1, Paper number CH-95-19-3, 1221-1235, 4 figs.,
4 tabs., refs.

KEYWORDS: year 1995, calculating, thermal comfort, energy consumption, ceiling heating, radiant

panels, radiant heating, performance, energy conservation, comparing, air air heat pumps,
YEAR: 1995
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Energy allocation equipment for HVAC systems - a practical guide to its use and
limitations

ABSTRACT:

Notes that guidelines are being drafted by ASHRAE GPC-8P for the performance and installation of
energy allocation equipment for heating, ventilation and air conditioning (HVAC) systems.
Highlights practical experience with the installation of energy allocation equipment in HVAC
systems in more than 300 multi-family buildings in the USA. The HVAC systems considered include
hydronic baseboard, central fan coil with a single-speed fan, and central system fan coil with a
multiple speed fan. Discusses allocation accuracy limitations related to HVAC maintenance and
allocation equipment installation. Provides examples.

AUTHOR: Freischlag R L.

CITATION: ASHRAE Trans., 1993, vol.99, part 1, paper number CH-93-6-2, 880-887, 3 figs, 3
refs.

KEYWORDS: year 1993, regulations, USA, meters, costs, heating, ventilation, air conditioning,

equipment, metering, accuracy, installing, flats, fan coil units, heating, skirting heating, heat meters
YEAR: 1993
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8.0) Caneta Report

Heat Pump Retrofit Guidelines for MURB Sector
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HEAT PUMP RETROFIT GUIDELINES
FOR THE MURB SECTOR

Final Report

Prepared for: Retail Customer Relations
Ontario Hydro Services Company
Eatons Centre
Suite 700, 250 Yonge Street
P.O.Box 7
Toronto, Ontario
M5B 217

Att:  R.D. McKellar, P.Eng.
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Prepared by: Caneta Research Inc.
7145 West Credit Avenue
Suite 102, Building 2
Mississauga, Ontario
L5N 6J7
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Project Leader, EE Comm/Res
Ontario Power Generation Technologies
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SUMMARY

The MURB sector in Ontario is estimated to have almost 1,000 buildings (250,000 ft*) with
about 120 million square feet of floor space, in excess of ten years of age, with electric baseboard
heating. This project investigated both suitable heat pump equipment for retrofit to these
buildings and Guidelines were developed to identify further opportunities in the sector.

The technical potential customer electricity savings are estimated to be $19,619,000 per year.

The retrofits to achieve those savings are estimated to involve a capital outlay of approximately
$150,000,000.

There are a wide range of through-the-wall, package terminal and mini-split heat pumps available
from fourteen manufacturers for the retrofit market. Further work is required to explore more

optimal control of electric baseboard heaters when used in conjunction with these heat pump
units.

The Guidelines should be developed into a window-based screening software program which

Custom Solution’s staff could use to assess MURB opportunities. The software could also be
marketed to other utility service companies in Canada and the United States.
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1. CONCLUSIONS

The MURB sector is estimated to have almost 1000 buildings (> 50,000 ft*) with about 120
million square feet of floor space, in excess of ten years of age, with electric baseboard heating
with potential for heat pump retrofit. About 70 of these buildings are estimated to have had
terminal air-conditioning units that can be replaced with either PTHPs or through-the-wall heat
pumps. The remainder, in 1987, either had no air-conditioning or tenant owned window air-
conditioners — prime candidates for heat pump retrofit. The technical potential customer
electricity savings are conservatively estimated to be $19,619,000 per year. Assuming a payback
period of 7.5 years, this represents a capital outlay of approximately $150,000,000.

There are fourteen manufacturers of PTHPs, through-the-wall heat pumps and mini-split heat
pumps with a range of performance and application capabilities. This project resulted in the
preparation of a 395 page product manual containing all the information necessary for Custom
Solutions to evaluate and implement projects in this sector.

Further follow-up would be required to work with terminal type, mini-split and specialty indoor
unit manufacturers such as First Company, to explore the options available to integrate control
(or more optimally control) electric baseboard heaters in these units.

Life-cycle analysis of the heat pump options revealed a number of attractive retrofit cases.
Paybacks are often well under ten years for individual apartment sizes and orientations. The
PTAC with gas-fired furnace was found to have comparatively long payback periods suggesting
that it is not a competitive threat to electric heat pump retrofits at this time.

The Guidelines can be used to estimate energy savings with one particular type of heat pump
make or type or a variety of types in a given building or complex of buildings. The Guidelines
result in more accurate sizing of heat pump units which allow for capital savings without
sacrificing comfort. Economics of any heat pump retrofit can be readily estimated using the
Guidelines. An example on a Toronto apartment complex demonstrated potential energy savings
of $114,000; by better sizing with the model $245,000 was reduced from the replacement cost.

The total business opportunity (in terms of capital outlay) was estimated to be $150,000,000,
suggesting MURBs be included as a portfolio.

2. RECOMMENDATIONS

The Guidelines can be developed into a window-based (VISUAL BASIC) screening software
program which will make the Guidelines application more user friendly than the hard-copy
version. The important information from the equipment manual could be included within the
program as well. Such a development would provide Custom Solutions with a unique tool for
use within its own sales territory and with further development, potentially a lucrative package to
market to other utility services companies in Canada and the United States.
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A subsequent phase should involve discussions with heat pump and control manufacturers to
investigate further the technical barriers and options to better integrating the control of electric
baseboards with these heat pumps and to estimate the costs of the control options for retrofit.

Similar Guidelines could be developed for other building sectors where opportunities exist for
heat pump or other HVAC retrofits.

3. INTRODUCTION

The Forest Laneway investigation revealed the performance shortcomings of existing heat pump
units intended for retrofit to existing MURB buildings. These shortcomings included limited
operating range due to inability to defrost and dispose of condensate under winter operating
conditions and difficulty to use in conjunction with existing electric baseboard electric heaters.

The objective of this phase of the investigation was to identify suitable heat pump equipment for
MURSB retrofit and to develop a retrofit guide for staff to use in identifying future opportunities.

The scope of the work included:

e quantifying the electric heating/cooling equipment demographics in the existing MURB
sector in the Greater Toronto area;

 identifying the heat pump retrofit options and other (gas) alternatives suitable for replacing
existing terminal cooling units;

+ sourcing available heat pump equipment and assembling into a directory with information on
benefits, and features, performance specifications, physical dimensions and other
information,;

» predict heating and cooling loads, energy cost savings for each situation, retrofit options/
alternatives and estimate life-cycle owner economics for the applicable heat pump
configurations.

4. PROCESS/METHODOLGY

The market data was identified from a number of somewhat dated reports but the best available.
The Guidelines for MURB retrofit were based on simulation results for a typical MURB model
building using the building energy analysis program DOE 2.1E. Heat pump modelling was
undertaken using a bin method procedure developed by Caneta Research Inc. The life cycle cost
analysis involved the use of a spreadsheet developed for this purpose by Caneta Research Inc. for
NRCan’s Commercial Building Incentive Program Guidelines. Equipment costs were sourced
from MEANs. The equipment product information was obtained from manufacturers and
distributors of heat pump equipment via the internet and telephone.

S. RESULTS
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5.1 ELECTRIC HEATING/COOLING EQUIPMENT DEMOGRAPHICS

This investigation was to quantify the electric heating/cooling equipment demographics in the
existing MURB sector in both the Greater Toronto area and other major centres in Ontario. This
would allow for an estimate of the potential retrofit market for terminal and mini-split heat
pumps.

5.1.1 Estimate of MURB Floor Space

In its 1990 Commercial Sector End-Use Forecast, Ontario Hydro [1] estimated that there was 839
million square feet of floor space in the multi-unit residential sector in Ontario. Marbek
Resource Consultants [2] estimated that within the city of Toronto alone there was 107 million
square feet of floor space in the multi-unit residential sector. The latter was split between social
housing (16%) and private apartments (84%).

Another source [3] estimated there were 5578 multi-unit residential buildings in Ontario with
greater than 50,000 fi*. The floor area of these buildings was reported as 666 million square feet.
This represents the majority of the floor space in this sector in Ontario — about 80% of the
estimate from [ 1] and will be used in the assumptions.

5.1.2 Estimate of the Potential Retrofit/Replacement Market for Terminal Heat Pumps

A study in 1987 by Market Facts of Canada Ltd. for Ontario Hydro [4] identified that 50% of a
427 multi-residential building sample was air-conditioned. Of these buildings, 65% had tenant
owned equipment. These were assumed to be window air-conditioners. Another 23% were
classed as central air-conditioning systems. The remainder (12%) were said to be individual air-
conditioning units owned by the building. The latter are assumed to be either PTAC or through-
the-wall air-conditioners, the primary product of interest from a retrofitting standpoint.

If we assume that this same penetration applies across the entire multi-unit residential building
sector in Ontario, there are estimated to be about 335 buildings (each with greater than 50,000
square feet) totalling 40 million square feet of floor space with terminal type air-conditioning.

The next step is to estimate how many of these buildings have electric resistance heating.
Marbek [2] estimated there was a 20% penetration of electric heating in the apartment sector in
Toronto in post-1970 buildings. Market Facts [4] found that 18% of the buildings in their survey
were electrically heated with baseboards.

If one uses the Marbek [2] estimate of 20% penetration and applies it to the estimated number of
buildings with terminal type air-conditioning, the estimated potential market for heat pump
retrofit into electric baseboard heated MURBS in Ontario is 67 buildings (>50,000 ft*) with a
estimated floor space of 8 million square feet.

5.1.3 Estimate of the Potential Retrofit Add-on Market for Heat Pumps in the MURB
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Sector

It is technically possible that heat pumps could be retrofitted into all MURB buildings with
electric resistance heating. Some of these may have tenant owned window air-conditioners or no
air-conditioning at present. From section 5.1.2, electric baseboard heating is used in 20% of all
buildings in the sector. This represents 1115 buildings in Ontario with over 50,000 ft*. Of these
buildings, subtract those that have central air-conditioning systems — 128. That leaves a
technical potential of 982 buildings (> 50,000 ft*) or 117 million square feet of floor space with
electric baseboard heating that have either no air-conditioning, terminal air-conditioners or tenant
owned window air-conditioners and would be candidates for one of the heat pump retrofit
options analysed here.

5.1.4 Estimate of Energy Savings for Heat Pump Retrofit in the MURB Sector

The opportunity for heat pump retrofit can be expressed in terms of potential customer electricity
dollar savings. Assuming an average suite area of 820 ft’; that the average heating/cooling
savings in the 67 buildings from Section 5.1.2 is 2500 kWh and the heating only savings from

Section 5.1.3 is 1925 kWh, savings can be estimated as follows:

Total savings = [(2500)(9756) + (1925)(132,926)] x .07
= $19,619,000 per year

This is based on packaged terminal heat pump (> 25°F) performance. Mini-split heat pump
savings would be much larger.
5.2  RETROFIT OPTIONS/ALTERNATIVES FOR TERMINAL

COOLING UNITS

There are a number of terminal type configurations (heating/cooling) used in existing MURB
buildings. The configurations of interest include:

» electric baseboards with through-the-wall air-conditioners,
* electric baseboards with package terminal air-conditioners (PTAC),
» electric baseboards with window air-conditioners.

The heat pump retrofit add-on options and competing alternatives (gas) for these configurations
include the following:

» athrough-the-wall heat pump to replace an aging through-the-wall air-conditioner;

« amodern package terminal heat pump to replace an aging package terminal air-conditioner;
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» amini-split or ductless heat pump to use in any of the existing configurations;

« an electric cooling, direct vent gas furnace package terminal unit from Suburban to replace an
existing PTAC or through-the-wall air-conditioner;

« amini-split or ductless heat pump employing a natural gas burner (similar to kool-fire) in the
outdoor unit (Sanyo) to use in any of the existing configurations.

Indoor distribution systems used with the heat pump retrofit options and competing alternatives
include:

* ducted in the case of some PTHPs to allow for conditioning of more than one room;

« vertical or horizontal DX fan-coil (closet, valance or above corridor ceiling location) with
ductwork to conditioned spaces in apartment in the case of mini-split heat pump outdoor unit.
One group, First Company, produces a range of indoor configurations to use with any
manufacturer’s heat pump.

 ductless in the case of conventional mini-split heat pump with wall-mounted or ceiling
mounted indoor unit or a through-the-wall heat pump.

Temperature control of supplementary heat and heat pump operation can be optionally controlled
from a remote wall mounted thermostat with most PTHPs and through-the-wall heat pump
equipment. In most cases, the second stage of these wall mounted thermostats could be used to
control electric baseboards. Mini-split heat pumps are not designed at present to be used in
conjunction with electric baseboard heaters.

5.3 AVAILABLE HEAT PUMP EQUIPMENT

Data on available equipment was obtained either from the manufacturer’s website or from a local
distributor/representative. The resulting product information is assembled in an equipment
manual (Appendix D) which includes a detailed table of contents and a list of other information
sources. Fourteen manufacturers are included.

The equipment manual is divided into four parts:

e Packaged Terminal Heat Pumps (PTHP),

e Through-the-Wall Heat Pumps,

e Mini-Split Heat Pumps,

 Indoor Unit Configurations Compatible with Other Heat Pump Outdoor Units.

The packaged terminal and through-the-wall heat pump parts are sub-divided into >35°F and

<35°F sections, indicating the defrost capabilities of the unit. Each part or section is subdivided
by manufacturer, under which further information is listed.
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This information includes specifications, special features, and, in most cases, dimensional and
installation details.

The organizational format allows an easy comparison between available units, for the purpose of
replacing a given air-conditioning unit with a heat pump.

5.4  PREDICTED ENERGY COST SAVINGS/OWNER ECONOMICS
S.4.1 Predicted Heating and Cooling Loads

Four different apartment types (bachelor, one, two, and three bedroom) were modelled using the
DOE 2.1E building energy analysis program to obtain both peak and annual space heating and
cooling loads. The four apartments were assumed to have 500, 650, 1000 and 1500 ft* of floor
area respectively. These values were taken from actual apartment building architectural design
drawings which Caneta Research has used in previous simulation studies.

The apartments were assumed to have a depth of 25 feet with the length varied to obtain the
necessary floor area. Corner apartments were the exception and these were assumed to be square
with window area divided equally between the two walls. All apartments had 21 ft* of exterior
door area.

The base or average case for modelling purposes was assumed as follows:

» anexternal window to wall ratio of 25%, based on a range of values observed in CMHC
studies for low- and high-rise MURBS;

o the overall wall U-value was assumed to be 0.55 W/m?°C which represents an overall R-
value of approximately ten;

* internal loads, including equipment and appliances, were assumed to be 410 watts for the
bachelor apartment and 442, 522 and 636 watts respectively for the one, two and three
bedroom apartments;

« ventilation was assumed to be 45 cfm per apartment, preheated by a corridor ventilation
system and supplied through apartment door cracks;

infiltration rate was assumed to be 1.39 1/s/m? of exterior wall area.

Variations in each of the above parameters representing minimum and maximum anticipated
values were also modelled using DOE 2.1E. These are contained in a separately bound
Appendix (Appendix E). In total, almost 300 hour-by-hour simulations were undertaken. This
report only presents the results from the average case.

The four single exterior wall apartments facing the four principal directions (N, S, E, W) and the
two and three bedroom units on four corners (NW, NE, SE, SW) were analysed in three Ontario
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locations — Ottawa, Toronto and Windsor.

The DOE 2.1E energy simulation results are summarized in Appendix A. The predicted annual
heating and cooling loads on the equipment and the peak loads for equipment sizing are
presented in the two tables in Appendix A.

5.4.2 Heat Pump Energy Savings

The following efficiency levels were assumed for the original air-conditioning unit and for the
various heat pump/alternative retrofit options analysed.

EER  COP@47°F COP@I17°F SSE**(%)

Existing* air conditioner 6.1 - -
Standard efficiency PTHP 8.8 2.6 2.3 -
High efficiency PTHP 10.5 32 2.5 -
Standard efficiency ductless HP 9.5 2.8 2.0 -
High efficiency ductless HP 10.5 33 2.2 -
Suburban PTAC 8.6 - - 81

*EER based on 1983 Energy Measures published by NRC.
**SSE - steady-state efficiency (%).

Through-the-wall heat pumps were assumed to have the same standard and high efficiency
ratings as the PTHPs.

Peak cooling and heating load results from the DOE 2.1E simulation runs were used in a bin
method procedure to predict the seasonal cooling and heating efficiencies for the various heat
pump retrofit options. These are summarized in Table 5.1. These seasonal values were found to
be relatively independent of orientation and where applied to the annual heating and cooling
loads to calculate the purchased electrical energy. The energy savings compared to the electric
heating/electric cooling existing case were then determined. These results are tabulated in the
first three tables in Appendix B for the three cities of interest. Tables B-1 to B-21 contain the

detailed results of the energy use and savings calculations for the six apartments in the three
cities.
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Table 5.1: Seasonal Heating and Cooling Efficiencies for
Heat Pump Options/Alternatives

Cut-off Toronto Ottawa Windsor

HSPF SEER | HSPF SEER | HSPF SEER

PTAC Base Case 1983 Energy Measures - - 7.88 - 7.97 - 7.98

PTHP Standard Efficiency 25°F 4.97 11.32 4.30 11.45 5.48 11.46
High Efficiency 25°F 5.08 14.91 4.36 15.15 5.63 15.16
Standard Efficiency  35°F 3.91 11.32 3.77 11.45 4.02 11.46

High Efficiency 35°F 3.97 1491 3.81 15.15 4.09 15.16
Mini-Split Standard Efficiency 0°F 6.74 12.46 5.99 12.62 6.83 12.62
High Efficiency 0°F 7.37 13.47 6.39 13.62 7.5 13.63
PTAC wi/gas Suburban NA 2.70 8.60 2.70 8.60 2.70 8.60

5.4.3 Predicted Owner Economics
5.4.3.1 Method and Cost Assumptions

Economic evaluation of the different heat pump retrofit options was done by a life-cycle cost
analysis. A twenty year life-cycle was assumed with a discount rate of 10%. An electrical rate
(run-off rate) of seven cents (CDN) per kWh was assumed for each of the three cities.

Prices for the through-the-wall heat pumps were based on Means [5] data for packaged terminal
air-conditioners, and adjusted for heat pumps using data from Carrier. Package terminal heat
pumps were based on Means through-the-wall heat pump data. Mini-split prices were based on a
single source given for two Friedrich units (Energy Design Update [6]). Packaged terminal air-
conditioning units with gas heat was based on Suburban pricing. The cost increase due to higher
efficiency is from ASHRAE 90.1 [7]. Note that the authors consider the scaling of this cost
increase to be somewhat inflated. This should result in conservative economic results.

All incremental capital costs are with respect to a standard efficiency (EER = 8.8) PTAC unit.
This is therefore the baseline to which all alternative equipment is compared. Prices for the
baseline unit is from cost data from Means. Since the high efficiency heat pumps are also
compared to the same standard efficiency baseline unit, the economics of these heat pumps will
not be as attractive as if they had been compared to an air-conditioner of equivalent EER.
Installation costs are assumed to be the same as the baseline installation costs for all units except
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those requiring a gas connection. For gas an installation cost is added, based on the installed
costs of a building retrofitted with electric cool/gas heat units [8].

Table 5.2 presents the costs for the baseline and retrofit alternatives. For the through-the-wall
and PTHPs, the standard efficiency level is taken as EER = 8.8 and the high efficiency as EER =
10.5. For the mini-split heat pumps these are 9.5 and 10.5 respectively.

Maintenance costs for through-the-wall and packaged terminal heat pumps are assumed to be the
same as the baseline packaged terminal air-conditioner. Mini-split systems are assumed to have
greater maintenance costs, however, and this was determined from DCH data [9], adjusted to
current costs through comparison of ADM Associates, 1985 [10] results and ADM Associates,
1999 [11] results for split systems. This gives an annual incremental maintenance costs of SCDN
25.60/ton for mini-split systems over the baseline maintenance costs.

Table 5.2: Equipment Costs (SCDN)

Capacity (tons)
Equipment Type
0.5 0.75 1 1.5 2

PTAC (baseline) std. $933 | $955 | $987 | $1440 | $1467

std. 981 1027 | 1083 1584 1659
Through-the-wall heat pump

high eff. 1325 | 1387 | 1462 | 2139 2240

std. 1360 | 1440 | 1547 | 2640 2907
packaged-terminal heat pump

high eff. 1837 | 1945 | 2089 | 3565 3926

std. 1755 | 2316 | 2877 | 4000 5122
Mini-split heat pump

high eff. 2071 | 2733 | 3395 | 4720 6045

unit cost 1895 | 1935 | 1975 2055 2135
PTAC with gas heat

incr. Inst. 1473 | 1473 | 1473 1473 1473

unit cost
Gas-assisted mini-split

incr. Inst. 1473 | 1473 | 1473 1473 1473

5.4.3.2 Economic Results

Appendix C contains the individual apartment results of the life-cycle cost analysis of the various
heat pump options and alternatives. When through-the-wall heat pumps are assumed to have the
same annual performance as PTHPs, the owner’s actual payback period compared to the existing
electric heat/electric cool unit is generally under two years for standard efficiency units and under
ten years for high efficiency units. The latter assumed the base case was the standard efficiency
air-conditioner (EER = 8.8) and not a high efficiency air-conditioner (EER = 10.5). The
payback would be shorter in that case.

The next table presents the individual apartment size economic results for the PTHP unit which
cuts-off at 35°F. These are similar to the units installed in the Forest Laneway complex. While
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some apartment sizes exhibit actual payback periods under ten years, there are many, particularly
the high efficiency (he) cases, over twenty years.

The third table presents the individual apartment size results for the PTHP case where the heat
pump unit cut-off is at 25°F. Here the standard efficiency cases always exhibit an actual payback
period well under ten years; often seven years or less. The higher cost high efficiency units
exhibit an actual payback period between about five and sixteen years. Again, these high
efficiency heat pumps are compared to standard efficiency air-conditioners.

The fourth table presents the individual apartment size mini-split or ductless heat pump
economics. These units are assumed to operate over the full range of outdoor conditions for the
city of Toronto (ie. down to an outdoor temperature of -17°C). The standard efficiency units
have an actual payback period between seven and twenty years in most cases, The more
expensive high efficiency units have much longer payback periods, generally greater than ten
years, often greater than twenty years.

The fifth table presents the individual apartment unit PTAC with direct-fired gas furnace results.
These units operate as a PTAC in summer, while in winter, heating is provided from a compact
gas-fired, direct-vent furnace. The incremental installed capital cost is significantly higher
reflecting the added expense of retrofitting a natural gas service to the building and to the
individual suites. Actual payback periods relative to the base case existing PTAC and electric
baseboards is greater than 20 years in most cases. Only three bedroom suites with north west and
north east orientations exhibit payback periods in the vicinity of ten years.

Generally the economics are better in the large suites, particularly the corner orientations in the
north east and north west ends of a building where the heating loads are highest. In section 6
examples will illustrate how to estimate whole building economics.

Similar trends are evident from examination of the remainder of the tables in Appendix C for the
other two cities.

5.5 HOW TO USE THE GUIDELINES

Three examples will be presented to illustrate how the results in Appendix B can be used to
assess a MURB heat pump retrofit opportunity. The example to which the Guidelines will be
applied is a two building complex consisting of 642 apartment units.

Building #1 has 81 bachelor apartments, 170 one bedroom apartments and 113 two bedroom
units. Building #2 has 114 one bedroom units, 110 two bedroom and 54 three bedroom
apartments. In building #1, there are 2 bedroom apartments on each corner, while in building #2,
there are both two bedroom and three bedroom units in the corners.

The apartments are evenly distributed in the principal directions and corner directions. The
sizing of the existing fifteen year old PTAC units is as follows:
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» bachelor apartments — 1.5 tons;

* one bedroom apartments — 1.0 ton;

* two bedroom apartments — 2.0 tons;

» three bedroom apartments — two units, one 1.5 ton and .5 ton.

Three examples will illustrate how to obtain the following estimates for the apartment complex:
1. Energy saving comparisons from retrofitting with PTHPs with a cut-off of 25°F and 35°F;

2. The potential capital savings for the complex as a result of the more accurate sizing possible
with the Guidelines;

3. The economics of retrofitting the complex with PTHPs with a cut-off of 25°F for two cases —
retrofitting where no air-conditioners were before and replacing existing PTACs.

5.5.1 Example 1 - Retrofitting with PTHPs with Cut-off of 25°F and 35°F

This example will illustrate how the Guidelines can be used to compare energy savings in
Toronto associated with retrofitting the example apartment complex with PTHPs cutting off at
35°F and 25°F.

This example is summarized in Tables 6.1(a) and 6.1(b). The savings per apartment unit are
summarized in the tables. These savings are found in Appendix B, Heat Pump Energy Savings
in the Toronto table — base loads. The total number of apartments for each size have been
distributed equally in the principal directions and corners. The energy savings for each apartment
size are subtotalled and the total savings for the building is shown in the bottom right corner of
the table.

It is evident that the annual electricity savings from using the 25°F rather than 35°F cut-off is
799,888 kWh, about $50,000.

5.5.2 Example 2 - Potential Capital Savings

Table 6.2 illustrates how the more accurate sizing of air-conditioning units, now possible with
the Guidelines, can result in capital savings. The same apartment but on a different orientation
will experience significantly different loads which can be used to advantage by the Service
Company.

Again the different apartment units have been distributed equally in the principal directions and
corners. The installed capacity is that of the existing units. The installed capacity is the same
regardless of orientation of the suites. It was assumed that if the owner went to another
contractor to have the air-conditioning units replaced they would install equivalent capacities to
the existing. The required capacity is that determined from the Guidelines, Appendix A,
Apartment Peak Loads for Toronto.
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The total installed cost savings for this example complex is estimated to be $245,683. This
advantage could be used to prepare very competitive proposals.

5.5.3 Example 3 - Economics of PTHP Retrofit

The last example is shown in Table 6.3. Here the annual energy savings are the same as in Table
6.1(a). This amounts to about $114,000, as shown at the bottom of Table 6.3. The new PTHP
costs are total rather than incremental and are obtained from Table 5.2. This would be the case
where Ontario Hydro Services Company install and own the equipment. The simple payback
period would be just over ten years. If the replacement costs of new PTACs were included in the
economics this payback period would be only 3.6 years.
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