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Introduction

This survey of energy efficient fans was undertaken as 
part of the contract: "A study of innovative ventilation
systems for northern housing." for Energy Mines and 
Resources Canada in conjunction with the Northwest 
Territories Housing Corporation.

The survey was initiated by sending an enquiry letter 
to 19 manufacturers of ventilating equipment. A copy of the 
letter and a list of the fan manufacturers that were 
contacted is given in Appendix 1. In addition, literature on 
some very efficient electrical cooling fans used on 
electronic apparatus such as computers was also gathered.

Following receipt of the manufacturers' literature, a 
number of potentially suitable fans were ordered. The fans 
were then checked for electrical consumption, and a 
qualitative check done of the sound output of the fans.

Desirable characteristics for the fans

The following were regarded as desirable 
characteristies for the fans:

Electrical power: 
Sound level: 
Minimum installed 

flow capacity:

Duty life:

less than 25 watts 
less than 2 sones

80 cfm at 0.1 in water gauge static 
pressure
minimum 25,000 hours continuous 
duty

The electrical power consumption figure is a low value, 
and is desirable because of the very expensive electrical 
power in the far north. In some communities, the cost of 
electrical power is as high as 75 cents/kWh. For a 25 watt 
fan running continuously, the annual electrical energy cost



would be $164 at 75 cents/kWh, or more than the initial cost 
of the fan. In the southern parts of Canada, electrical 
energy costs are more in the range of about 4 to 12 cents 
per kWh.

The sound level of the fan should be low, particularly 
as the fans are likely to be run in the continuous mode, and 
are located in bathrooms adjacent to sleeping areas. A sone 
level of 2 or less is recommended for residential occupancy. 
Many of the commonly used bathroom fans have sone levels of 
4 or more, and would be unacceptable for continuous duty.

The minimum flow capacity of 80 cfm is a value that 
will result in an air change of about 0.6 air changes per 
hour in a typical NWTHC unit with an interior volume of 8140 
ft^. This amount of air change is consistent with 
recommended ventilation rates such as those outlined in the 
proposed CSA Ventilation Standard F326. The NWTHC housing 
units are small compared to houses in the south that 
incorporate basements.

The duty life requirement was imposed to ensure a 
certain durability for the fan. This requirement was deemed 
necessary because of the difficulty of providing spare parts 
and maintenance in parts of the NWT.

Comparison of several of the fans ordered.

A comparison of the performance of several of the fans 
is presented in Table 1.

As can be seen from Table 1, none of the fans were able 
to meet all of the selection criteria mentioned above.

Of the commercially available ventilation fans, the 
Penn Zephyr TP was the unit that come closest to meeting the 
performance criteria. A sketch of the fan is shown in 
figure 1. The unit comes with a white plastic grill that 
fits over the inlet. There is a slight disadvantage with the 
fan, in that it is larger in size than some of the other 
units. The fan is most often shown located in a ceiling. In 
the NWTHC housing units, the fans are most often located in 
a 5 and 1/2 in thick wall and the outlet is discharged 
downward. The Penn Fan housingis 6 and 1/2 inches thick.
Thus some cosmetic work would be required with the Penn Fan. 
One of the characteristics of the Penn Fan is that its 
output flow can be controlled using a solid state dimmer 
switch. Thus the unit could be installed to run in a lower 
speed mode continuously. A humidity sensor could be 
attached, and the fan could run in the high speed mode if 
the humidity were to increase. If desired, a switch could be 
installed that would allow the fan to run in the high speed 
mode. The measured power of the Penn fan was in the range of



26 to 23 watts, and the sound level given by the 
manufacturer was 2 sones.

The Penn fan was a special unit assembled by the 
manufacturer to meet the specifications. If larger 
quantities of the fan were to be purchased, the order would 
have to go through the following person:

Joe Mudd
Penn Ventilator Co. Inc.
Red Lion and Gantry Roads 
Philadelphia , Pa.
U.S.A.
19115-1097

Mr. Mudd■indicated that the fans would be made in their 
plant in Queb^, and that^the approximate price would be

^ ISo Q \ 0^ soO ‘
Discussion

The Penn Ventilator Fan appears to be the fan which most 
closely approaches the selection criteria of energy 
efficiency, low noise level, and flow capacity.

In July of 1988, the fan will be temporarily installed in 
one of the NWTHC units in Aklavik to determine its 
suitability under field conditions. At that time, 
researchers from IRC will be conducting a number of 
experiments on the ventilation system in a duplex in 
Aklavik.

venfanSS



TABLE 1. COMPARISON OF SELECTED FAN CHARACTERISTICS

NANUFACTURER'S
RATED MEASURED

1ANUFACTURER MODEL NO AIR FLOW AT SOUND LEVEL POWER POWER SIZE COMMENTS
1 0.1 IN v.g. (WATTS) (WATTS) (IN)
1 (CFM)

f -iOHARD 3-15-2455 70 0 B'H.G. 28 SIL DB 18 4.7x4.7)(1.5 LACKS A HOUSING
FLOW TOO LOW

i 3-15-4477 87 39 SIL DB 18 IS 4.7x4.7x3 LACKS A HOUSING

i
SLIGHTLY NOISY

2
<ANALFLAKT n-TURBO 145 2.1 SONES 1/40 HP 8 DIA X 8.66 long TOO LARGE

i
K4 70 2.1 SONES 1/40 HP 8 DIA X 6 long TOO LARGE

1 =ENN VENTILATOR ZEPHYR TP 80 2 sones 25-30 26-28 6.5x13x14 SLIGHTLY LARGER

!
THAN HALL CAVITY

1 .'.EVERSOMATIC ILS63 68 59 DB 0.6 AMPS 26-30 8x9x4 NOISE LEVEL HIGH
0 500 Hz

j VAN EE E! 200 150 0.3 1.4 aips 13 X 12 X 12 POWER CONSUMPTION
TOO LARGE, SIZE TOO LARGE

SROAN 360 110 52.2 DB 0.7 AMPS 11 I 10.5 I 9.5 NOISE AND SIZE
0 0 STATIC TOO LARGE

AUBREY 7564 60 3 SONES 7.25 X 7.25 I 3.75 NOISY

NUTONE 696 50 4 SONES 0.8 AMPS 30-32 7.2x8.1x3.9 VERY NOISY
NUTONE 8T-80 80 1.5 SONES 55-60 U . 45-58 11x9.4x7.6 LARGE POWER CONSUMPTION

I-



SKETCH OF PENN UENTILflTOR FAN MODEL TP FAN OUTLET

Figure 1. Sketches of Penn Ventilator Fan - Model Zephyr TP



Appendix 1 Sample Enquiry Letter

2-1-87-RSD

87.12.17

Reversomatic Htg. & Mfg. Ltd.
4480 Chesswood Drive 
DOWNSVIEW, ON 
M3J 289

Attention: Engineering Sales

Dear Sir/Madame:

Subject: Bathroom exhaust fans

At the present time, we are doing some consulting engineering work for the 
Northwest Territories Housing Corporation of Canada. They have a 
requirement for a low energy use, high reliability, low noise fan for 
continuous duty in their northern housing units.

Here are some of the reouirements that they would like to have:
Delivered air capacity in installed condition:

Low speed mode: 50 cfm
High speed mode: 80 cfm

Noise level: 2 sones or less
Power consumption: as low as possible, but preferably under 25 watts
Duty cycle: continous duty on low speed
Mean time before failure: Minimum 25,000 hours

The very low energy consumption is desired because of the very expensive 
electricity prices in parts of Northern Canada. Some communities have 
electricity prices as high as 85 cents per kilowatt-hour.

Kindly let me know if your company could supply such a fan. The 
Corporation has a need for approximately 500 fans a year.

Thank you.

Sincerely yours,

r

Or. R.S. Dumont 
Associate Research OTficer

RSD/msh



Air Changer Marketing 
7290 Torbram Rd. #14 
MISSISSAUGA, ON 
L4T 3Y8

Aubrey Manufacturing Co. 
6709 S. Main Street 
UNION, IL 60180

Broan Mfg. Co., Inc.
926 W. State St.
P.O. Box 140 
HARTFORD, WI 53207

Fasco Industries, Inc.
810 Gillespie St.
P.O. Box 150 
FAYETTEVILLE, NC 28302

Penn Ventilator Co., Inc.,
Red Lion and Gantry Roads 
PHILADELPHIA, PA 
U.S.A. 19115

Berner International Corp. P.O.
Box 5205
NEW CASTLE, PA
U.S.A. 16105

Miami Carey Corporation 
203 Garver Road 
MONROE, OH 
U.S.A. 45050

RB Kanalflakt 
1121 Lewis Ave.
SARASOTA, FL 
33577

Nutone Inc.
Madison & Red Bank Roads
CINCINNATI, OH
45227

Venmar Ventilation 
1715 Haggerty 
DRUMMONDVILLE, Quebec 
J2C 5P7

ATTN: Ky Xuan To

Conservation Energy Systems 
3310 Millar Ave.
SASKATOON, Sk 
S7K 7G9

Rittenhouse Division 
Emerson Electric Co.
475 Quaker Meeting House Rd. 
HONEOYE FALLS, NY 14472

Thermador/Waste King 
5119 District Blvd.
LOS ANGELES, CA 90040

J.C. Penney Company, Inc. 
1301 Ave. of the Americas 
NEW YORK, NY 10019

Star Heat Exchangers 
B109 - 1772 Broadway 
PORT COQUITLAM, B.C.
V3C 2M8

May-Aire Standex Energy Systems 
1090 Legion Rd 
DETROIT LAKES, MN 
56501

American Aides Ventilation Corp. 
Northgate Center Industrial Park 
4539 Northgate Court 
SARASOTA, Horida

Rangaire Corporation 
501 S. Wilhite 
Box 177 
CLEBURNE, TX 
76031

Reversomatic Htg. & Mfg. Ltd. 
4480 Chesswood Drive 
DOWNSVIEW, ON 
M3J 2B9


