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1.0 INTRODUCTION

Convective heat loss, that is energy loss through infiltration of cold
outside air and direct exfiltration of heated inside air, accounts for
a major proportion of the heat load in new houses. In the quest for
energy efficient housing, builders have attempted to reduce this
mechanism of heat loss by construction of air tight houses. This is
accomplished through the dinstallation of a continuous polyethelene air
vapour barrier, and extensive sealing around doors and windows. In
order to evaluate the effectiveness of these measures, special tests
have been developed and proposed to measure the natural infiltration

rates.

The most commonly used techniqué is the tracer gas decay method,
wherein a readily detectable, non-toxic gas is injected into a test
space and measured, over time, to determine infiltration levels. Some
of the tracer gases used in the past include carbon dioxide (CO 2 ),
methane (CH 4 ), propane (C 3H 8 ) and nitrous dioxide (N 2 0). The
most popular tracer gas presently being used in sulphur hexaflouride
(SF 6). SF 6 is slightly heavier than air, which creates some mixing
problems. However, it is an inert gas, is easily detected, and has no
known sources in the house. These properties make it a suitable traces
gas for air change testing. This type of test provides a spot
measurement, of "grab sample" of the air infiltration rate under the

operating and climatic conditions of the test.
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A second type of air change test is the time averaged measurement.
This involves emitting a tracer gas at a known rate over a long period
of time. Instead of grab samples, passive sampliﬁg devices are used.
These absorb the tracer gas at rates which are proportional to its
concentration in the house. At the end of the monitoring period, the
sampler is analysed to determine the average concentration of the
tracer gas over the period. Comparison of the average concentration to
the source rates provides a measure of the aif chénge rates within the
house, This measurement is useful because it provides average air
change rates over typical operating‘ conditions and average climatic
conditions, which occur over the monitoring period. It is not
sensitive to sudden or short term changes in these conditions, as is

the case with grab samples.

Time averaged air change tests were conducted on seven Apple Hill
homes, using a technique developed by Brookhaven National
Laboratories. This technique uses perflourocarbon tracer gas sources

(PFT's), and capillary absorption tube samplers (CAT s).

This report presents an evaluation of both the SF 6 and PFT air change
measuring techniques. The results of testing Apple Hill homes using
these two techniques 1is presented here. Conclusions and
recommendations are made concerning the test procedures, and concerning
the measured air change levels in the Apple Hill

Houses.
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2.0 OBJECTIVES

2.1

2.2

2.3

To evaluate an air change measurement technique using SF 6 as a
tracer gas.
To evaluate a time averaged air change technique developed by

Brookhaven National Laboratories.

To wuse these measuring techniques in order to determine actual

infiltration rates in Apple Hill homes under various climatic and

operating conditions.
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3.0 METHODOLOGY

Detailed procedures for both air change measurements using SF 6, and
time averaged air change measurements using the Bookhaven National
Laboratories perflourocarbon tracer technique, are presented in

Appendix 4-A. They are discussed here only in general terms.
3.1 SF 6 Tracer Technique

This test requires about two hours to complete on each house. =  During
the test, all doors and windows are closed, all vents are turned off,
the furnace is off, but the furnacé fan runs continuously to ensure
adequate mixing of the tracer gas. Minute quantities of the SF 6 are
injected into the cold air return plenum of the heating system After
allowing about 30 minuteé for the SF 6 to be distributed thoughout the
house, air samples are taken from the return air plenum at r?gular
intervals. These samples are shipped to a laboratory for analySis to
determine the concentration of SF 6. The results are plotted against
time, and the exponential decay rate provides a measure of the air

change rate to the house.

This air change test was conducted during each of the four test phases

of the Apple Hill Study, on each of the houses.
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3.2 Time Averaged Air Change Measurements using PFT Technique

Time averaged air change measurements were conducted on seven houses
over six two-week measurement periods. One of each of the seven Apple
Hill house models was selected. Five perflourocarbon tracer sources
(PFT's) were placed in each of the seven houses. These sources
remained invthe houses throughout the six measurement periods. Five
capillary absorption tube samplers (CAT's) were also placed in each of
the houses. The CAT's were changed at two week intervals. The CAT's
which were removed from the houses, were sent to Brookhaven National
Laboratories for analysis. At the end of the six measurement periods,
the PFT sources were also removed and returned to Brookhaven for

recalibration of the tracer emission rate.
4.0 Results of Air Change Tests Using SF 6

Four sets of air change test were conducted using the SF 6 tracer gas
technique. Each set, or phase, of testing coincided with one of the
four seasons. A summary of the results for each model type, during
each phase of testing, is shown in Table 4.1. A detailed summary, and
the test reporting sheets for each house, are presented in Appendix
4-B. The air change rates range form 0.15 to 0.83 for gas heated
houses, and from 0.09 to 0.37 for electrically heated houses. Analysis
of the results from individual houses does not reveal a strong
correlation with the obvious driving forces of wind and 'temperature
differential. Factors such as wind shielding, house orientation, air

tightness, predicting air change rates.
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In order to extract some useful information from the air change
results, a statistical summary of the results was completed. The air
change rates were reduced to one significant figure: and a frequency
distribution was plotted. The air change rates were divided into three
categories: low stack effect (Tio<10 C), medium stack effect (10 C<
Tio<20 C), and high stack effect ( Tio>20 C). The results are

presented in Figure 4.1 for gas heated houses.

The average wind speed for each air change category is also specified.
The average air change rate for all houses under the various

temperature conditions is as follows:

Temperature Differential Gas Heated Electrically Heated
ACPH lWind‘ ACPH Wind
<10 C 0.28 11.2 0.12 16
10 C< T 20 0.31 13.4 0.21 17
<20 C 0.38 14.0 0.22 22

This analysis shows an overall increase in air change rates relative to
increased temperature differentials. There also appears to be a

correlation with wind speed, as indicated in these results.

The 1lack of a clear correlation between air change rates and the
measured parameters, such as airtightness, is probabiy due to the
operation of the furnace fan during testing. The furnace fan is

required to ensure adequate distribution and mixing of the SF 6.
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One drawback to this, in the Apple Hill Homes, is that the fresh air
supply is connected directly to the return air plenum. Thus, by
operating the  furnace fan, fresh air was drawn dinto the house
continuaily during the test. Air change rates measured under the test
condition may be higher than under average occupancy conditions. This
is because the furnace fan is on the 100%Z of the test time and
obviously draws in fresh air through the plenum, Normally the fan

would be only on during the usual furnace cycle time.

Additionally, the measured air change rates can be considered iow in
terms of providing adequate fresh air to maintain air quality
standards. Current recommendations for minimum ventilation, being
considered for the 1985 revision of the National Building Code, require

minimum air change rates of 0.5 acph.



TABLE 4.1

SUMMARY OF AIR CHANGE RESULTS

PHASE 1  PHASE 2 PHASE 3 PHASE 4

MOBEL AT WIND ACPH AT WIND ACPH AT WIND ACPH AT WIND ACPH

REGENT 15.2 20.1 0.39 2.9 11.4 0.38 5.5 12.9 0.37 27.1 14.6 0.37

RUSSET 13.5 11.3 0.34 1.2 15.6 0.34 9.3 11.4 0.19 28.5 14.3 0.30

CORTLAND : 17.9 12.5 0.30 1.4 16.9 0.21 5.8 7.0 0.16 24.3 14.6 0.27

WILLOW 13.6 10.0 0.27 1.2 11.5 0.33 6.4 20.3 0.27 35.0 16.8 0.39

YORK 16.7 19.0 0.44 -0.3 15.0 0.40 3.0 17.0 0.39 27.9 9.0 0.38

FIRESIDE 17.85 24.0 0.39 4.2 22.5 0.38 7.7 7.5 0.22 25.5 15.5 0.32

WESTFIELD 16.2 7.0 0.27 0.9 19.0 0.43 10.2 19.0 0.25 21.2 11.0 0.27

BALDWIN 25.3 15.0 0.35 1.3 12.0 0.21 5.0 11.0 0.20 20.6 3.0 0.33

50 2.0 12.0 18.0 7.0 0.09 17.7 7.0 0.22

51 7.0 5.0 0.09 26.7 22.0 0.20
ELECTRICS

#15, 17, 23, 31 16.2 14.5 0.22 -1.12 20.5 0.14 11.25 18.3 0.18 27.3 19.8 0.19
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5.0 EVALUATION OF SF 6 TRACER GAS TECHNIQUE

Infiltration rates in Apple Hill houses, as measured by the SF 6 tracer
gas technique, are of dubious validity. |If it is assumed that wind and
stack effects cause most of the air movement though the envelope, then

overall average results reflect this tendency, many of the house test

results did not bear out this trend. The infiltration rate grab
samples may be an indicator of order of magnitude, but seem
untrustworthy beyond one significant figure. There is no clear cause
for this unreliability. In each test, five to seven samples were used

to establish the SF 6 concentration decay.
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Generally, a good fit by 1linear regression was possible on these
points. The problem seems to lie with what concentration is actually
being measured. As all samples were taken from the cold air return
near the furnace (or furnaée room), with proper mixing, the
concentration should be that of all the house air circulating through
the HVAC system. In contrast, some stratification of SF 6 was noted on
different floors. This data is presented in Table 5.1. Rooms at the
ends of heating duct lines, the second floor for example, may have
served as traps. The absense of c¢old air returns on the second floor
isolated sections of the house. An example of this tendency was the
basement area. The short ductwork, compounded by the characteristic
settling of SF 6, lead to elevated levels of SF 6. This was

substantiated in some spot checks, and is presented in Table 5.1.

In most of the homes studied, the fresh air intakes, and leaky furnace
rooms have been found to be possible contributors to inaccuracy in the
test results. The use of the furnace circulating fan to mix house air

may have created a much greater air change rate.
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6.0 RESULTS OF TIME AVERAGED ATIR CHANGE TESTS

The results for the time averaged air change measurements are
summarized in Table 6.1. Detailed summaries and data sheets are
presented in Appendix 4-C. Table 6.2 shows the weather conditions for
the test periods. The first three periods of testing took place in
colder conditions, in which open windows would be less likely to affect
the natural house air change rates. All seven houses show air change

~rates that parellel the changes in driving forces.

The value of these results as absolute air change rates is questionable
due to the absense of full basement inclusion in the study. House 20,

a bungalow with a full basement, had CATS and sources upstairs only.

If the measured infiltration rate of 137m 3 /h in the first period is
divided by the upstairs volume only, the air change rate increases to
0.41 air changes/hour. The choice is between using BNL results to
calculate only an upstairs change rate; or using full house volume
including basement ¢to compare resutls with the SF 6 tests. Some
further tests were performed. Additioﬁal CATS were placed in the
basements of houses 10, 20, 28, and 34; and additional sources were
placed in houses 10 and 28. The results from this limited testing show
that the basement concentrations equals upper house concentration in
house 10 (April 20 - May 17). This data would support the use of total
house volumes (including basement volume) to calculate air change

rates.
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In other houses, the mixing of upstairs air with basement air was less
than complete. The wuse of total house volumes tends to understimate
air change rates in these cases. Iq house 10, a source of a different
perflourocarbon (PMCH) was place in the basement. The concentration of
this source was measured in the basement CATS, aé well as the upstairs
CATS. This multi-zone approach helps to isolate the air change rates
in various parts of the house that may normally have little

interaction.

Attempts were made to correlate the time averaged air change rates with
SF 6 decay air change rates in periods' of similar weather. No
correlation was possible based on the 1limited amount of BNL data,
Again, no definite correlation was found. This could be due to the
uncertainty of absolute air change rates using the BNL techniques and

no basement monitoring.



7.0 EVALUATION OF PFT TECHNIQUE

Testing using the BNL sources and CATS was simple and quick. Though
the manual specifies that sources should not be taped, the presence of
small children and pets made secure taping mandatory for both sources

and CATS

All results are for air change rates determined using total house
volume, including basements. Due to the unfamiliarity of BNL with the
Apple Hill houses, and the late arrival of the installation manual,
there were no sources or CATS specified for the basements. Dr. Dietz
of BNL, suggested that Ilimited use of additional sources and CATS
showed that the mixing of upstairs air with basement air ranged from

complete (house 10) to near zero (house 28).

The variations 1in concentration are illustrated in Figure 7.1. As an
example, the PFT concentration absorbed by the CAT in the child"s
bedroom is considerably higher than the CATS located elsewhere. This
implies a much lower air change rate than the downstairs area. The
door to that vroom is frequently closed. The relative standard
deviations in all test ranged from about 4-62%, with a mean of 27%.

There were few anomalies.



Care must be taken in shipping and storage of the devices. THe CATS
for the last period, plus the removed sources, were shipped in separate
packages. The post office, alertly noticing the same destination,
banded the packages together. The ensuing contamination of the CATS

ruined results for the period of May 17-31.
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8.0 CONCLUSIONS

8.1

8.2

8.3

8.4

8.5

8.6

Air change rates, as determine by the SF 6 tracer gas decay
technique, range from 0.15 to 0.83 air changes per hour (acph)
for - gas heated houses: and from 0.09 to 0.37 acph for

electrically heated house.

Time average air change rates, as determined by  the

perflourocarbon tracer technique, range form 0.10 to 0.39 acph.

In most cases, air change rates are less than the 0.5 acph
currently being considered for inclusion in the 1985 National

Building Code.

There appears to be some slight correlation between infiltration
rates and the natural driving forces of temperature and wind.
However, the forced ventilation created by the furnace fan, and
the fresh air intake, seem to be overriding these driving forces,

especially during the SF 6 tracer gas decay tests.

SF 6 Tracer Gas Decay Technique: There is a degree of
unreliability in the infiltration rates determined using this
technique. Spot tests have shown significant stratification of

SF 6 in the house.

No correlation was found between time average infiltration rates

and SF 6 decay rates.
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8.7 No correlation was found between measured infiltration rates and
those predicted by Lawrence Berkely Labortory models based on fan

depressurization data.
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9.0 RECOMMENDATIONS

SF 6 Tracer Gas Techique:

Much or the SF 6 tracer gas techniques has consisted of the correlation
of éir change rates with driving forces, and house tightness. As this
is an essential path in the development of air change and airtightness
models, it is suggested that more work is still required in order to
understand the behaviour of the tracer . gas itself. Based on the
experience of the Apple Hill Project, some recommended areas of study

might be:

1) SF 6 stratification tests on a variety of houses, and HVAC
systems resulting in:

2) A guideline to technicians to ensure proper SF 6 mixing and
sampling. If on-site concentration analysis is not being used,
these guidelines would probably indicate the proportion fo
registers and cold air returns necessary; if supplementary mixing
are required, the guidelines. would indicate the most appropriate
sampling sites.

3) A comparison of grab sample SF 6 results, and other tests (i.e.

time averaged perflourocabon testing) on a variety of houses.
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PFT Technique:

Due to the simplicity qf the perflourocarbon tracer technique, and its
apparent accuracy in paralleling driving forces, further testing is
indicated.

Such tests include:

1) Field comparisons of SF 6 vs. PFT tests on a variety Qf building
configurations and HVAC systems.

2) Zone testing by PFT's in multi-storey houses to determine mixing
requirements, localized air change rates, etc.

3) Futher research into determining the minimum number of sources and
CATS required for accuracy, and the preferred placement (i.e. on CAT

only in the cold air return).
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APPENDIX 4-A

TEST PROCEDURES
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TASK E - PROCEDURES FOR AIR CHANGE TESTING

Determination of Air Change in house using SF 6 as a Tracer Gas

The time required on site for this test is approximately 2 hours, in

the following stages:

Start
Injecting and Mixing
Sampling

Finish

Description of these stages are followed

calculation procedure, a description of the

sources of supply.

PREPARATION

A) Furnace Controls

0.25 hrs

0.50 hrs

1.0 hrs

0.25 hrs

by an explanation of the

equipment required and

1. Turn burner off by turning thermostat to lowest setting

2. Set fan to continuous operation by switching to 'Manual"

operation

B) Access Hole

1. With hammer and punch make an access hole in the centre of the

main cold air return ducting, near to the furnace

the furnace room if one exists.

(and outside



B)

C)

D)

E)
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2. If a fresh air intake exists, locate the hole away from where
the intake enters the plenum. If another plenum exists use
that line. If this is not possible, alternatives include;
locating the hole upstream of the intake or a far down stream

as possible to allow adequate mixing.

Syringe Leakage

1. Check needle/syringe joint on both  the SF 6 syringe and the
sampling syringe for leaks, prior to injecting SF 6.

2. Cap the needle by inserting in a rubber bung and submerging
the needle/syringe joinin water, while applying pressure to

the plunger.

House Volume, SF 6 Volume
1. Calculate interior volume of house, VH , in m 3
2. Calculate colume of SF 6, V SF 6 in such that dinitial
concentration
in house will.be approximately 50 ppb:
VSF6=005VH, with VSF6inccand VH dinm3
3. For example, for a house with volume VH =574 m 3, V SF 6 =
28.7 cc;
therefore inject 30 cc of SF 6.
House identification and Meterological Data
1. Complete a data collection form so as to fully describe the

house and test conditions.



4-23

INJECTION:

A) Transfer SF 6 to syringe

1.

10.

11.

when first connecting regulator, septum, etc. to lecture
bottle, draw off 100 cc to purge system of air;

leave SF 6 bottle outside house (e.g., in vehicle);

turn valve connected to regulator outlet off;

turn regulator valve out, so that it will transfer zero
pressure to the output;

to reduce loss of SF 6 due to leakage, open lecture bottle
valve (regulator dinput, i.e. high pressure, gauge will
indicate bottle pressure), then shut it off:

turn regulator valve in until regulator output (low pressure)
gauge reads approximately 20 psi;

using a syringe (reserved for pure SF 6, to ensure samples are
not contaminated) push the plﬁnger all the way in;

insert needle through septum;

slightly open valve connected to regulator outlet and pressure
witll push syringe plunger out. Close valve when desired
quantity of SF 6 is in syringe;

remove syringe and cap needle with rubber bung;

turn valve connected to regulator outlet off, and turn

regulator valve out.
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B) Inject SF 6

1.

SAMPLING

1.

take SF 6 syringe immediately to basement, remove bung and
insert needle into duct through access hole,

slowly push syringe plunger fully in. Draw back to 50 cc and
push plunger fully in again (to flush most fo SF 6 from
syringe),

remove syringe from duct and cap needle with bung,

record the time of injection.

obtain 5 samples, at 15 minute intervals, beginning 25 minutes
after the time of injection of SF 6;

use a syringe reserved for sampling only, to ensure samples
are not contaminated by pure SF 6;

remove cap from needle of sampling syring and insert needle
through septum of sampling extension tube;

insert sampling extension tube into duct through access hole,
so that its end is at approximately the centre of the duct;
draw 60 cc info syringe and expel it back dinto the duct to
flush syringe and sampling extension;

at the appropriate sampling time; slowly draw 60 cc into
syringe, wait until plunger is no longer drawn back into
syringe and then push the plunger in to 50cc;

remove extension tube from duct and the needle from the

septum;



4-25

8. insert needle into vacutainer. Punger will be drawn into
syringe to approximately 35 cc; if not, the vacutainer is
faulty: use another vacutainer;

9. after plunger stops, slowly push plunéer to 5 cc and hoid it
there approximately 15 seconds;

10. holding plunger at 5 cc, remove needle from vacutainer and
replace cap on needle;

11, label vacutainer with address, date and time or a suitable
coding system which can be related to this information. If
the sample is not taken within 30 seconds the intended time,
record the actual sampling time.

COMPLETTON

1. plug access hole with screw;

2. return fan switch to original setting;

3. return thermostat to original setting;

4. have vacutainer contests analyzed for concentration of SF 6 within

1 week

of sampling; Provide the laboratory with the sample measuring

procedure outlined below.
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CALCULTION OF AIR CHANGES PER HOUR (ACPH);

A) Theroy:
The concentration fo SF 6 is diluted by the air infiltrating and
exfiltrating the house. The dilution of SF 6 over time provides a
direct measurement of the rate of air change. The relationship is
of the form:
ACPH x t
CSF6 =Be-
where C SF 6 is the concentration of SF 6, B is a constant, ACPH is
the air change rate in units of house volumes of air per hour, and
it is the time in hours. If the 5 samples are taken at 15 minutes

intervals, the times will be 0.00, 0.25, 0.50, 0.75 and 1.00 hour.

B) Calculation:

Determine ACPH using either of the following procedures:

(a) plot the sample points on log paper (with C SF 6 on the
logarithmic scale) and determine the slope which equals -ACPH;or

(b) use a calculator to determine a best fit exponential curve,
and determine the exponent which equals -ACPH. The latter method is
preferable since it will also yield the correlation, (i.e. a measure of

how well the sample points fit to an exponential curve.)
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For example if the 5 samples at 15 minute intervals yield
concentrations of 12.1, 11.3, 10.5, 9.87 and 9.36 ppb, the
corresponding air change rate is 0.2595 house volumes per hour and the

correlation is 0,9982,.
EQUIPMENT

1. Lecture bottle of SF 6, containing 0.227 kg (0.51b) of sulphur
hexaflouride, commercial purity, or approximately 35 letres SF 6 at

S.T.P. from Matheson Gases, Whitby, Ontario ($70.00 plus shipping)

2, Lecture bottle regulator (Fisher Scientific Cat No. 10-569, $116.25
plus taxes and transportation ) plus adaptor to connect lecture bottle
to regulator input (Fisher Scientific Cat. No. 10-596-10, $1.95 plus

tax and transportation)

3. Miscellaneous pieces to permit sampling SF 6 from regulator:

adaptor to connect regulator output to 6 mm tubing, short length of 6mm
Tygon tubing and septum (a self sealing membrane through which samples
of pure SF 6 are drawn into a syringe) connected to tubing with copper

wire wrapped and twisted.

4, Sampling extension tube: 150 mm length of 2 mm copper or stainless
steel tubing, with adaptor to septum on one end (to permit samples to

be drawn from the centre of the cold air return duct.)
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Two of plastipak 50 cc disposable syringe No. 5663 by Becton
Dickinson 3454 South Sheridan Way, Mississauga, L5J 2M8 with Yale
needle No. 5145 by Becton Dickinson, with one exlusively for pure

SF 6, the other for air samples from the home.

6. For each test, 5 vacutainers, evacuated glass tubes with a septum
on one end ($.35 each) (20 ml Vacutainer Brand Fvacuated Blood
collection tube No. 6433 by Becton Dickinson.)

7. Access hole Kit: Hammer, Nail set punch, #14 sheet metal screws
(for holing duct and then filling hole.)

5.7 SAMPLE MEASURING PROCEDURE FOR USE BY LABORATORY

1. Ensure that the sampling valve knob on the chromatograph is in the
counter—clockwise position.

PROCEDURE FOR TTME AVERAGED AIR CHANGE MEASUREMENTS
USING THE PERFLOUROCARBON TRACER TECHIQUE (PFT)
The

purpose of this manual is to describe the procedure to be followed

by the homeowner of field researcher for deploying the sources and the

samplers. Brief descriptions of the source and the sampler are slso

provided as well as precautions to be observed in order to maintain the

intergrity of the measurement.
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Tracer Source

The PFT source is simply a small metal shell containing some liquid PFT
and sealed with a rubber plug (cf. Figure 1). The PFT permeates
through the rubber plug at a rate which is somewhat dependent on the
room temperature. At 75 F (24 C), the emission rate is about 12 to 14

nl/min.

Some precautions. The rate of emission is primarily determined

by gravimetric measurements (weight loss) with time  and
therefore the sources must be returned following their use. In
addition, nothing should be done to the source which might alter
its weight. For example, do not tape the source during

deployment since residual adhesive might affect the weighings.

Secondly, the source should be deployed at a location which
avoids both cold drafts (e.g., avoid placing near windows) and
heated air (e.g., avoid the vicinity of hot air ducts.

radiators, stoves etc.) because of the temperature dependence.

Tracer Sampler

The 4 mm-ID CATS device 'is a passive sampler which, when one cap is
removed, samples PFTs from air with an equivalent air pumping rate of
about 0.14 mL/min. The PFT diffuses through the stagnant column of air

at a rate which is essentially independent of temperature.
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Some precautions. Only one cap should be removed during

depolyment of the sampler in order to prevent direct flow
through the tube. To prevent accidential breakage (e.g., from
rolling onto the floor) it is permissible to tape the tube in

its location at the end with the cap remaining.

Secondly, the sampler should be located at least 5 ft. away from

the source which is located in the same room.

Special Precaution Shipping and Storage

The sampling rate of the CATS devicés are significantly reduced when
both caps are in place--but the rate does not go to zero. Thus, under
no circumstances should the sources and the samplers be shipped in the
same container, It 1is also not prudent to store the sources and
samplers for any extended time in the same room: storage in different
rooms in the same building for more than one weeknight also cause

sampler contamination.

Home Infiltration Test Procedure

The procedure for making the infiltration test involves deploying the
sources on a given day and then the samplers at 8 hours later. This
allow time for the tracer gas to mix uniformly throughout the house

before the sampling begins.
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Step 1

Plan to use on PFT source for each 500 sq. ft. of living space. For a
home with 2000 sq. ft. of heated living space, four sources should be
used. The number of sources also depends somewhat on the layout of the
home. A range style home might require one source for the
living-dining-kitchen area, on for the family room, and one for the
bedroom area: a four-bedroom ranch would require a fourth source in
another bedroom: a finished heated basement would also justify another

source.

The number of samplers and their distribution is probably the same as
that for the sources. However, no more than four samplers and their
distribution is probably the same as that for the sources. However, no
more  than four samplers per home should be needed since the

concentration is generally uniform throughout.

Step 2

Deliver the appropriate number of sources and samplers to the home,
typically four of each. Set the samplersv aside. Place one source in
each major area of the home, near an outside wall but away from any
window or direct heat force. For example, the source could be placed

on an end table or coffee table, but not on a window sill.
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Futhermore, the rubber plug end of the souce extending over the edge of
the table will improve the flow of air and hence the mixing of the

tracer within the room,

Record the source number, location and any other comments on the data
sheet such as that in Table 1. Also check the description of the house
on the data sheet and estimate thee living area of the home and the

average expected daytime and nightime indoor temperatures.

During this test it is.preferable that doors to bedrooms and other
heated areas left open if otherwise, for example, a heated finished

basement, make a in the comments.

Step 3

About 8 hours after deploying the source or perhaps even the next day,
set the sampling tubes in various 1locations, generally in the same
major areas of the house to the sources but closer to inside walls of
the rooms. With the sources near the outside walls, the tracer will be
mixed convectively upwards since the heating (e.g.., baseboard or hot
air) is generally situated near the outside walls. Air will then flow
inside walls where it will contact the samplers. This procedure
guarantees that the tracer in the air will be will mixed before it

reaches the sampler.
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Remove the cap from one end of the sampler only, the end that has the
sampler number scribed on the glass. This is dimportant for two
reason--removing two caps would double the samping rate and during
analysis the PFT would be forced to traverse the entire adsorption bed,
reducing the sample recovery somewhat. Record the sampler numbef,
location (room and item of furniture placed on) and any  other

comments. Also record the date and time the cap was removed.

Step 4

No other procedures are required to secure the infiltration rate.
However, to compare the results form one month to the next, it would be
- desirable to record the outéide daily temperature (high, low, and
time-weighted average) and the mean wind speed an direction. Also a
qualitative estimate of the extent of sheltering of the house from

winds would be useful.

Step 5

After the designated period, for example, 2 weeks up to 8 weeks, place
the cap back on the individual samplers and record the time and the

date.

If additional infiltration data are to be collected, another set of
samplers can be used. Remove one cap from the numbered end of each of

the new samplers and record the pretinent data on a second sampler

deployment data sheet.
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Mail or deliver the samplers and a copy of the data sheets back to
central  laboratory, where samplers from other homes are being
received. The combined quantity of samplers and data sheets from a
large number of homes can then be collectively mailed back to

Brookhaven, making certain they are packaged not to break.

Step 6

Collect the sources after the last test with the samplers has been

completed. Record the date and time the sources were removed and place

1"

a check mark in the "Source Collected column for each source

recovered,
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APPENDIX 4-B

DETAILED SUMMARY OF SF 6 TEST RESULTS



TABLE 8.1
SBEARY OF AIR CHANGE MEASUREMENTS

PHASE 3

PHASE 1§ PifAsE 2
HOUSE NO ¢ TN TOUT  WINDCKPH) ACPH ¥ TIN . TOUT  WIND(KPH) ACPH L TIN TOUY  WINDCKPH) ACPH
. ' 5 '
i % 20,90 3.3 17.60W4 .32 = 23.60 .86 19.805 8.19 = 24,00  20.00 11.00% 0.13
2 % .40 - 5.00 33.004 6.4 = 24.80 22.80 20.80M 8,48 % 24,99 25.06 14.00%4 .38
3 0.9 4.00 17.88E 6,35 ¢ 23,30 19.68  19.008 8.2 # A.00  14.08  17.000NW 6.39
§ = .10 5.8 - 9.805 0.45 & 23.58  20.00 9.08 8.29 & 20,68 14.80  9.004 0.17
O 26.80 9.46 30.00BNE 0.38 s 19.00 14.80 19.085 8.37 = 0,08 7.00 7.0 6.38
é 8 19.00  4.00 28.00E 8.45 = 23,50 18.60  35.005E .50 = 22,09 17.00 15.008E 6.83
7 8 15.98 4.0 7.00N4 6.39 % 21.00  28.58 7.00M §.45 = 18.48 12,08 18.BOSE 0.45
8 & ] 2 21,80 14.08 20.0000 6.21
s ' 2
HEAN & 19.48 4.3¢ 28.Y4 8.37 = 2.53 19.44 11.43 9,38 & 21.41 13.68 12.88 0.37
8 * ' :
it = # 28.80 28.0¢  2.008 0,45 = 2,80 14.00 18.88% 8.3t
I 7.9 6.50 20.004 .30 & 2.8 24.00 13.805 8.3 ¢ 28.40  2.00 13.08M 6.2
12 & 20,60 2.30 10.00M 8.37 23.68 17.10  24.0004 8.3 = 8.8 7.5 9.0 .18
13 = 22,40 5.3  7.88E .26 ¢ 23.80 2.4 10.905 0.50 «# 21,30 11.00 12.60%¢ 6.24
14 = 19,16  -6.40  7.0008 9.8f & 22.70 2.86 18.60% §.27 = 21.60 10.00 20.00F 8.4
E15 ¢ 21.58  -4.68 17.96E .26 = 26.50 30.80 3B.00%W 8.15 = 20,60 10.90  4.00% .08
6 8 20,06 6.30 28.00NE 8,36 = 21,80 19.00  5.0018%4 §.29 =
17 & 18.60  4.30 17.00i8 0.14 = 21.00 24.40  7.905F g2 = 8.08 11.98 10.50M¢4 8.12
1 20.80 16.80  7.00SE 8.8 = 7.7 9.0 24.008%W 8.4 3 20,00 11,00 B.09%4 8.24
s ' -8
MEARN # i17.26 3.7 n.2 8.3 = 2.9 un.n 15.% 9.3 = i7.58  8.21 11.43 6.1% .
» s s
H = 22,60 2,60  8.0054 8.3¢ 2.80 4.0 7.604 8.2 &
b3 B 19.90  2.60 15.50%9 g.22 2.5 20.30 §9.065 8.23 # 19.00 $1.08  7.89S 8.2t
2 = 18.50  2.40 20.80E 8.4 ® 21.00 21.46 36.00% 0.22 & 19.00 13.80 7.00M4 .12
€23 s 22,50 7.46 13.00NE 8.2 ¢ 21.00 18.080 22,004 6.09 i8.16  3.80 11.00NE 8.14
4 % 28.90 2,70 7.80F 6.8 = 25,80 24.20 15.00W .28 = 19.00 11.80  4.DOSE 6.19
23 ® EH 18.76 18.06 7.0 8.18 & .00 19.00 8.00W 8.13
s H 5
HEAN # 2.48 2.63 12.50 0,30 = 21,36 19.89 1651 .21 = 19.25 13,% 7.00 8.14
1 ' s
27 = 20,60  7.48 13.00NE .28 = 22,06 20.90  5.00E 0.4 ® 16.90  4.78 38.0084 9.38
®n # 5 19.00 17.99 195.004 6.38 # 20.00 14.00 28.0884 8.24
% = .80 7.8¢ 7.005 0,26 & 208.20 21.80 7.0054 9.8 & 18.086 14.60 15.00NE 0.2¢
ki . 8 2408 22,70 19.00%4 8,17 # 18.08 10,56 9.00 8.19
s s '
MEAN % 21,20 7.40  10.0¢ 8,27 ¢ 21,55 .40 11.59 0.33 & 18.23 1i.80 20.25 8.27
¥ » '
E3f = 19,86 7.80 11.80F 8.37 = 21,46 23.00 15.96E 8.18 = 19.80  6.60 48.008WW 8.38
kS 19.30  2.66 19.00E 0.44 = 23.00 23.30 15.608 460 & 22,06 19.68 17.00F 8.3
s ' '
NEAN & 19,36 2.40 19.00 0.44 ¢ 23,00 23,30 15.00 4.00 = 22.00 §9.80 17.00 0.39
s % s
¥ = 18.80 -4.40 31.50M4 0.5f = .00 14.00 17.00 081 # 20.80 §5.00 15.00% 8.22
K- 15.60  3.30 17,000 0.26 = 2450 21,10 28.0054 0,15 & 21,90 §1.60  0.00 b.2
s s s
HEAN # 17.28  -0.65 24.00 8,39 22.75 18.53 22,5 f.38 & 20,70 13.00 7.58 0.22
# : ' ' ?
k72 | 21.50 5.3  7.B0E 0.27 & 22.90 22.00 19.80SE 43 % 22,80 12.20 19.00NE 0.25
¥ ¢ 21,30  -4.00 5.B0E 9.35 » 17,00 15.78 12,0854 .21 ® 18.00 13.00 15.00NE 0.20
0 = 2 29.00 27.00 §2.0004 # f9.60 1.60 7.065 2.09
5 = ) # 19.80 12.60  5.00NE 0.09
* 4 L
ELECTRIC 20,40 4.38 14.30 6.22 * 22.98 24.10 20.50 0.14 = i8.98 7.73 18.25 6.18
GAS 19.73 2.8 14.87 6.34 21,73 20.13 15.44 8.78 19.89 13.32 13.24 0.26

M W We st M M0 N8 a4 B NS M 46 ME 00 3 M1 1 MG M 1 M Mo X6 o 8 e 0 M0 NS 3 ME Mt M) 1R X¢ M0 M b K0 Me ME tiT ME ME N 33 M0 M W8 MY e M3 au e N e ¢

PHASE 4

TN TOUT  WIND(KP) ACPH
1850 3.2 4.005 0.2
22,00 -14.00 15009 0.45
17.00 -19.60 33004 9.5¢
20.00 -11.00 10,00 0.2
16,40 -13.00  4.004% 8.39
18.00 -10.00 17.60F 8,38
17.08  -9.00 15.00% 9.46
2.3 400 17.088 8.25
18.65 -8.48 14.43 0.37
290 -~15.80  13.004 8.29
18.00 260 20.00% 0.33
19.00 -14.00  18.00M4 8,31
.00 06.00  1B.00F 0.24
18.90 -19.09 17.804 0.3
19.90 -17.00  26.00M0 8.31
17.40 -19.80  4.004 0.38
17.00  6.80  16.60M 9.14
19.50  1.80  18.0084 0.25
19,99 9.4 14.29 9.30
18,20 100 0.00 0.2
19.80  1.00 20.008 0.27
1220 -18.00  20.00N€ 9.40
18,00 -22.00 24,000 09
17.5 -1.00  20.00F 0.18
17.00 -14.80 13.00€ .26
12,94 6% 14.60 0.27
17,80 -15.00 26,00 2.20
18,50 -14.00  2.00M 0.33
18.60 -22.00  11,80E 0.54
17,60 -17.20  28.00 0.48
12,93 ~17.05 16.75 0.3
.00 -6.00  19.00¢ 5,22
0.9 -7.00  9.608E 9.38
W90 -7.09  9.00 0.3
17,70 -15.80  20.60NE 0.34
19,08 9.70 11.00SE 0.29
18,35 <245 15.50 0.2
19.50 -1.70 11,004 0.27
19,60 -1.00  3.00M 0.33
18,79 108 7.008 9.2
16,70 -10.00  22.00M 9.20
17,50 -9.75 19.75 0.19
19.03 -7.23 12.35 0.33
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APPENDIX 4-C

DETAILED SUMMARIES OF

TIME AVERAGED AIR CHANGE RESULTS



HOUSE # 8:

LOCATION

LIVING ROOM
FAMILY ROOM
MASTER BEDROOM
BABY ROOM

HOUSE # 10:

LOCATION

LIVING ROOM
FAMILY ROOM
MASTER BEDROOM
CHILDS ROOM
SPARE BEDROOM
BASEMENT

HOUSE # 20:

LOCATION

LIVING ROOM
FAMILY ROOM
MASTER BEDROOM
BASEMENT

LOCATION OF CAT SAMPLERS FOR TIME AVERAGED AIR CHANGE MEASUREMENTS

ITEM

SHELF UNIT
TOP OF BOOKSHELF

TOP OF MTHROCM DOOR FRAME

DOOR STOP

ITEM

SHELF UNIT
PICTURE
DRESSER

DOOR FRAME
DRESSER

LAUNDRY SHELF

ITEM

BANNISTER
SHELF UNIT
DRESSER
2x4 BRACE

FEB15-FEB28

648
626
647
649

FEB15-FEB28

621
619
651
645

FEB15-FEB28

616
620
623

FEB28-MAR15

659
667
663
656

FEB28-MAR15

657
662
661
660

FEB28-MAR15

637
628
640

MAR15-MAR30

338
113
36
118

MAR15-MAR30

116
339
114
334

MAR15-APR15

161
122
338

APR19-APR29

645
577
652
566

APR15-APR29

621
580
655
573
576

APR15-APR29

568
582
654
584

APR29-MAY17

653
548
667
661

APR29-MAY17

664
557
545
551
627

APR29-MAY17

563
564
552
549

MAY17-MAY31

519
213
724
518

MAY17-MAY3

LE-V

714
967
689
691
956

MAY17-MAY31

730

452

513
95



HOUSE # 28

LOCATION

DINING ROOM
FAMILY ROOM

MASTER BEDROOM
SPARE BEDROOM

BASEMENT

HOUSE # 32

LOCATION

DINING ROOM
DEN
BEDROOM

HOUSE # 34

LOCATION

LIVING ROOM
FAMILY ROOM

MASTER BEDROOM
SPARE BEDROOM

BASEMENT

ITEM

PLANT STAND
PLANT POT
SIDE OF DRESSER
DRESSER
JOIST

ITEM

CHINA CABINET
BOOKSHELF
DRESSER

ITEM

BOOKSHELF
PLANT HANGER
DRESSER PLANT
UNDER TABLE

LOW BEAM

NOTE: 650 remained April 19 - May 31

FEB15-FEB28

654
650
643
646

FEB15-FEB28

655
652
633

FEB15-FEB28

617
618
622
625

FEB28-M4R15

642
639
653
658

FEB28"1AR15

666
665
664

FEB28-MAR15

636
641
635
627

MAR15-MAR30

120
175
136
134

MAR15-MAR30

286
117
332

MARI5-MAR30

340
135
138
137

APR19-APR29

650*
581
626
791
786

APR19-APR29

585
649
646

APR15-MAY17

661
648
633
578
575

APR29-MAY31

650*
553
559
547
556

APR29-MAY31

555
660
554

MAY17-MAY31

748
520
719
558
894

8€-v



HOUSE # 39:

LOCATION

LIVING ROOM
DEN AREA
MASTER BEDROOM
SPARE BEDROOM

ITEM

COUCH
FILING CABINET
DRESSER LEDGE
CLOSET SHELF

FEB15-FEB28

630
624
631
629

NOTE: Moved to stereo across room approximately

March 21 - April

19.

FEB28-MAR15

632
634
638
644

MAR15-APR19

313*
133
132
358

APR19-APR29

583
565
574
572

APR29-MAY17

544
638
636
561

MAY17-MAY31

727
516
514
521

6E-V



BNL-rtINS ANALYSIS

ACCOUNT: PAR

tracer. pdch FILERS house:
DATES SAMPLED 031583-0330S3 DATE ANAL.:
HOUSE SOURCE AUG. IHFILT. AUG.AIR
OOLUME RATE CONCENT RATE CHANGE
H3 tiL-"'nin pL/L MA'hr. per hr
730 66.0 30.2 131 0.18
CATS HO. TRACER COHC.

335 21.21

113 25.52

36 48.66

118 25.25

PO08
4/21/83

REL.STD.
DEU.
k]

41.4

ov—-v



BNL-AIMS ANALYSIS

ACCOUNT: PAR  TRACER: POCH FILE:29 HOUSE: P@og

OHTES SAMPLED 641933-842383 DATE AHAL.: 5719/82
HOUSE SOQURLE AUG, INFILT. AUG.AIR  REL.5TD,
UOLUME RATE COHCENT QQTE CHANGE LEY,

M nLsMin pl-L Morhr. par hr %
738 £6,0 43,9 91 B.12 44,1
CATS NO. TRACER CONC,

577 28.25
645 24.51
652 48,606

366 71.73

Ty



BNL-AIMS ANALYSIS

ACCOUNT: PAR  TRACER: PDCH FILE:39  HOUSE: Poesg

DATES SAMPLED 841982-042983 DATE fANAL.: 5/19-83
HOUSE SOURCE AVG. INFILT. AUG.AIR  REL.STD.
UOLUME RATE CONCENT RATE CHANGE DEY.

M- nLsMin plsL ¥-shr, per hr %
738 £5.08 34.5 115 B.1¢6 17.9
CaTS HO., TRACER COMWC.

57¢ 28.25
645 34.51

652 406,60 .

e he % W A )
—-—ﬁ&g Tis ¥ o

[A7aat/



BNL-AINS ANALYSIS

GCCOUNT: PAR  TRACER: PDCH FILE:46  HOUSE: POGS
DATES SAMPLED 842983-851783 - DATE ANAL.: 572683
HOUSE SOURCE AUG,  INFILT. AUG.AIR  REL.STD.
UOLUME RATE CONCENT ~ RATE CHANGE DEY,
M nLemin plsL Mt per hr %
730 €6.0 46.9 g5 0.12 52,7
CATS HO. TRACER CONC.
549 25,26
6532 32,92
567 32,39

7%

661 83.85



BNL-RINS ANALYSIS

ACCOUNT: PAR  TRACER: PDCH
DATES SAMPLED 831582-033033

HOUSE SOURCE AuG,
UOLUNE RaTE COHCENT
H nLsmin plLsL
625 6,8 45,3

CATS HO.
116
239
114
334

FILE:29  HOUSE: P@1p
" DATE ANAL.: 421783

IHFILT. aUG.AIR  REL.STD,

gﬁTE CHANGE DEY,
Heshir, par hr 4
g6 .14 17.5
TRACER COHWC.
42,56
38.25
47.17
57.89 »

Yy



BHL-RIMS ANALYSIS

ACCOUNT: FAR  TRACER: PDCH FILE:3S HOUSE: P616

DATES SANMPLED 8415383-642363 DATE aNaL.s 5,19/82
HOUSE SOURCE AUG, INFILT. AUG.AIR  REL.STD.
VOLUME RATE CONCENT ATE CHANGE DEU,

M nlLsnim pL-sL Hashr, per hr V4
625 6.0 56,1 71 8,11 8.2
CATS NO. TRACER CONC,

621 55.86
586 50,41
€35 61,46

=3 Py
Jf‘? anhu -

SH=y



BNL-AIMS

ACCOUNT: PAR  HOUSE:P010  ftZONES:2 FILE: 46
OATES SAMPLED: 042583-051783 DATE ANAL: 5/26/83
ZONE  UOL SOURCE AVG.TRACER EXFILT. INFILT.
TYPE  RATE CONC. RATE ACPH  RATE ACPH
<MA> (riL/hr) (pL/L> (M~/hr) <M3/hr)
PDCH ~ PMCH
| 410.0 PDCH 3987 60.2 144 0.0 50 0.12 > 0.16
2 2150 PMCH 1827 625 721 0.0 15 0.07 -1 -0.01
ZONE-ZONE RATE<«3/hr)  CATS#  CONC.<pl/L>
PDCB PMCH  PDCH
1-2 33.1 @@? 0.000 18.796 60.391
2-1 16.6 0.000 13.688 55.492

945 0.023 13.284 66.597
551 0.022 11.024 58.455

62? 0.024 72.143 62.475
ZONE 1 IS BSHNT /

ZONE 2 IS UPPER LEUEL



BNL-AIMS ANALYSIS

ACCOUNT: PAR  TRACER: PDCH FILE:38  HOUSE: P@2¢
DATES SAMPLED 631593-841963 - T DATE BNAL.: 5019483
HOUSE  SOURCE AUG.  INFILT. AVG.AIR  REL.STD.
UGL@NE RATE CONCENT #TE CHANGE DEY,
He nL/@in pL.-L Mot per hr 4
&6 49,5 i5.9 187 B.29 7.9
CATS HO. TRACER CONC.
161 14,83
122 ?52?

338 15.59

L=y



BHL=AIMS RHHL?SIS

ACCOUNT: PAR  TRACER: PDCH FILE:Z _ HOUSE: P20A

DATES SwMPLED ©41983-0423933 - DATE ﬁHRL.: 5219783
HOUSE SOURCE AUG. INFILT. AVG,AIR - REL.STD,
UDL%NE RARTE CONCENT ATE CHANGE DEV.

M nLenin plsl Morhe, per hr 4
660 49,5 29.9 163 .16 46,4
CATS NO. TRACER COHWC.

568 41,48
582 29.46
654 24,79
584 19.16

8h—



BNL-hIHS analysis

ACCOUNT: PAR  TRACER: PDCH FILE:39 HOUSE: P20A
DATES SAMPLED 041S83-042383 DATE ANAL.: 5/19/83
HOUSE SOURCE AUG. IHFILT. AUG.AIR REL.STD
UOLUME RATE CONCENT RATE CHANGE DEU.
f-H nL'niri pL/L M*Vhr. per hr .
S60 49.5 35.2 84 0.13 17.0
CATS NO. TRACER CONC.
568 41.40
582 29.46
654 34.79

T — —L&[--§--,

6v-v



BHL-AIMS" ANALYSIS

ACCOUNT: PAR  TRACER: PDCH  FILE:47  HOUSE: PO20

DATES SAMPLED 842933-851783 - DATE aNAL.: S5-26,82
HOUSE SOURCE RUG; INFILT. #AUG.AIR  REL.STD.
UOLUME RATE CONCENT QQTE CHANGE DEV,

M nLomin pL-L Heshr, per hr %
£60 49,5 37,5 79 8,12 73.9
CATS ND., TRACER CONC.

563 75,18
564 23.98
552 28,97

549 11,64

3

05—



BHL-RIMS ANALYSIS

QCCOUNT: PAR  TRACER: PDCH FILE:4?7  HOUSE: P826
DATES SAMPLED 842933-851733 ~ DATE fNAL.: 526,82
HOUSE  SOURCE AUG. INFILT. AUG.AIR  REL.STD,
UOLUME RATE CONCENT  RATE CHANGE DEV,
] nLemin pl.7L Heshr. per hr ot
135 49,5 25,8 119 8.18 57,6
CATS ND.  TRACER CONC.
—S§§3——75+10—
564 23,98
552 39,87
543 11,84

164



BNL-~RINS AHALYSIS
HOUSE: PB26

ACCOUNT: PAk  TRACER: POCH FILE:47
DATES SAMPLED 042933-851783 DATE fNAL.: 5/26-83
HOUSE  SOURCE  &UG.  INFILT., AVUG.&IR  REL,STD.
VOLUSE ~ RATE  CONCENT ~RATE  CHANGE BEU,
M nh<Min plL7L Horhr, per hr %
668 49.5 21,9 93 8,14 35,2
CATS HO. TRACER COMC.
564 23,98
552 39.57
545

184

e

¢s—h



BNL~AIMS ANALYSIS

" ACCOUMT: PAR  TRACER: PDCH

FILE:47? HOUSE: PB26
- DATES SAMPLED 9842933-851723 DATE ANAL.: 5-26-83
| HOUSE SOURCE AuG., INFILT. AUG.AIR  REL.STD.
UOLYUME RATE CONCENT aTE CHANGE DEY,
M nl/nin pLel H<<hr. per hr %
550 49,5 17.5 179 8,26 52,3
CaTS HO. TRALER CONC,
BT 75, 1§’
564 23,98
B ey s
549 11.64

¥

€6y



BNL-AIMS ANALYSIS

ACCOUNT: PAR  TRACER: PDCH FILE:29 HOUSE: PB28

PATES SAMPLED 831583-633883 DATE AHAL.: 4-21,83
HOUSE SOURCE AUG. INFILT. @aUG.AIR  REL.STD.
UOLUNE RGTE  CONCENT ATE CHANGE CEV,

M nlomin pLsL Heoshr, per hr %
799 66.0 39,8 100 8,13, 42.5
CATS NO. TRACER CONC.

128 32,88
175 28.186
136 33,16
134 64,85

7S—h



BHL-AINS ANALYSIS

~,H€COUNT: PAR  TRACER: PDCH FILE:3S HOUSE: P@23

DATES SAMPLED 941933-842983 DATE ANAL.: 5/19,83
HOUSE  SOURCE AVG.  INFILT, AVG.AIR  REL.STD,
UOLUWE  RATE  CONUENT ~ BATE  CHANGE  DEU,
M nlsnin ploL H<shr, per hr %
789 66.0 12,7 313 8,40  126.1 |
CATS NO. TRACER CONC. |
581 34,94 |
526 13.46 L
791 1.21 ;

- 786 1.01



BNL-AIMS aNALYSIS
ACCOUNT: PRR  TRACER: PDCH FILE: 39
DARTES SAMPLED 841983-84238

HOUSE SOURCE  AUG.  INFILT. AUG.AIR
UQLUME RATE CONCENT ATE CHANGE

M nlsnin plsL Heshr, per hr
[ 66,8 24.2 164 8,21
CATS NO. TRACER CONC.
591 034,94
626 13.46
rH 2t
786 et

HOUSE: P82¢
DATE ANAL.: S/19/83

REL.STD.
DEU.

[N

62,9

96—



BNL-AINS ANALYSIS

" ACCOUNT: PAR  TRACER: FDCH  FILE:29  HOUSE: P@32

- DATES SRMFLED 831583-833883 DATE AHAL.: 4-21-82
HOUSE SOURCE AUG,  INFILT. AUG.AIR REL.STD.
UULQHE RATE  CONCENT ATE CHANGE DEV,

M nLs@in ploL - Heshr, per hr %
435 43.5 7.9 1735 8.328 25,7
CATS NO, TRACER CONC.

286 15,206
117 12.86
332 22,01

LG



BNL-ATNS ANALYSIS

ACCOUNT: PAR  TRACER: PDCH FILE:40  HOUSE: PB32
DATES SHMFLED 941983-542933 DATE ANAL.: 511,83
HOUSE SOURCE AVG.,  INFILT. AUG.AIR  REL.STD.
YOLUHE RATE COMCENT aTeE CHANGE DEY,
[ nLomin plLsL Weshr, per hr V4
455 49,5 16.7 178 9,29 17,7
CATS HO. TRACER CONC.
595 13,44
€46 19,18

o49 7.48

8¢~



ENL-AIHS BHALYSIS

_ ACCOUNT: PAR  TRACER: PDCH FILE:29  HOUSE: P24
DATES SAMPLED 931583-533033 o DHTE ANAL.: 4-21-83
HOUSE  SOURCE  AUG.  INFILT. AVG.AIR  REL.STD.
UOLUNE - RATE  CONCENT ATE CHANGE OEY,
M nl<min pLsL Meshr, per hr %
939 €5.0 29,5 134 B.14 21,9
CATS HO. TRACER CONC.
348 24,72
135 53.63
137 37.15

138 32,64

657



BNL-AIMS ANALYSIS

 ACCOUNT: PAR  TRACER: PDCH FILE:de HOUSE: PB24

DPATES SAMPLED @41583-@51?83 DATE ANAL.: S5-26/83
HOUSE SOURCE AvG,. INFILT. AUG.AIR  REL.STD.
UDLQME RATE CONCENT ATE CHANGE DEY,

Mo nLsmin o plel Ho<hr . par hr 4
930 65.0 | 2.6 125 8,13 42.9
CATS MO, TRACER CONC.

648 26,67
€33 34.62
678 V 48,64

&f 16.43

PR

09—%



BHL-AINS AHALYSIS

CACCOUNT: PAR  TRWACER: PDCH FILE:46 = - HOUSE: PB39

DATES SHAMPLED 831583~@41983 . DATE mNAL.: 5211782
HDUSE' SOURCE fuG, INFILT, AUG.AIR  REL.STD,
UOLUNKE RATE - CONCENRT ATE CHANGE BEY,

M nLsmin o plsl Moshr, per hr 4
73 6.6 26.9 147 8,20 21.2
CATS HO., TRACER CONC,

313 22.67
133 22,56
358 24,63

132 27,83

.

19—%



BNL-AINS ANALYSIS

ACCOUNT: PAR  TRACER: PDCH FILE: 48 HOUSE: P9

DRTES SHMPLED 841983-842982 DATE ANAL.: 5711,83
HOUSE SOURCE #uUG. INFILT, 6UG,ARIR REL.STD,
UULQﬁE RATE COHCENT %RTE CHANGE DEU,
ER nLsmin plol Hoshr, per hr 4
731 56.8 34,3 iie B.1¢6 61.7
CATS HO. TRACER CONC.
5695 21.22 :
583 22,32 |
572 69,11 b
574 ?—-?; 85 ] 8



BNL-AINS ANALYSIS

RCCOUNTS PaR  TRRCER: PDCH
DATES SAMPLED ©42983-831783

HOUSE SQURCE AUG,
UOLUNE RATE CONCENT
R nlsuin plsL
ral £6.8 29,4

CATS WO,
544
638
€36

61

FILE:47 HOUSE: PB39
DATE ANHAL.: S5/26-82

INFILT. @UG.AIR  REL.STD.
QHTE CHANGE DEU,
“7hre “per hr %

135 9,18 27,8

TRACER CONC.

27,34
19.85
28,68
ugn\)b

£9-%



AR mat it s et i . T

BNL-RINS ANALYSIS

- ACCOUNT: PAR  TRACER: PDCH FILE:29 HOUSE: Poos

DATES SHMPLED 631583-833082 - DATE ANAL.: 4-21/83
HOUSE SOURCE AUG. INFILT, AVUG.AIR REL.STD.
UOLUME RATE CONCENT ATE CHANGE LEU,

M nl/min pl-L Moshr, per hr %
73a 66,0 28,2 131 8.19 41,4
CHTS HNO., TRACER CONC,

335 21.21
113 25.52
36 48.606

118 25.25

¥

79~



BNL-AIMS ANALYSIS

ACCOUNT: PAR  TRACER: PDCH FILE:29
DATES SHMPLED 041983-842383
HOUSE  SOURCE AUG, INFILT,
UOLUHE RATE CONCENT  RATE
M nLeMin pLoL Moshr.
725 5.0 43,9 91
CATS HO. TRACER COMC.
577 28,25
645 34,51
652 46,68
NT1) 71.73

HOUSE: Poes8

AUG.AIR
CHANGE
per hr

B.12

" DATE ANAL.: 571983

REL.STD.
DEY.

44.1

€9~



BNL-AIMS ANALYSIS

ACCOUNT: PAR  TRACER: PDCH FILE:-39 HOUSE: P008
DATES SAMPLED 041983-042983 DATE ANAL.: 5/19/83
HOUSE SOURCE AUG. INFILT. AUGAIR  REL.STD.
UOLUME RATE CONCENT RATE CHANGE DEU.
M3 ril/fiin pL/L MA/hr. per hr
730 66.0 34.5 115 0.16 17.9
CATS NO. TRACER COHC,
577 28.25
645 34.51
652 40.60

99-V



BNL-AIMS ANALYSIS

ACCOUNT: PAR  TRACER: PDCH FILE:4b HOUSE:
DATES SAMPLED 042983-051783 DATE ANAL.:
HOUSE SOURCE AUG. INFILT. AUG.AIR
UOLIJME RATE CONCENT RATE CHANGE
M A nL/nin pL/L M3/hr. per hr

730 66.0 46.9 85 0.12

CATS HO. TRACER COHC.

548 36.26
653 33.92
667 33.38

661 83.85

PO0S
5/26/83

REL.STD.
BEU.

52.7

VAS i 7



ACCOUNT: PAR  TRACER: PDCH
DATES SAMPLED 831583-033083

HQUSE
UOLUNE
M

L
523

BNL-RINS ANALYSIS

FILE:29 - HOUSE: P@i0
DATE ANAL.: 4/21/83

SOURCE favG, INFILT. AUG.#IR  REL.STD.
RATE CONCENT gﬁTE CHAHGE DEY,
nlonin pLsL Heshirs, per hr %
€69 4€.3 g6 .14 17.5
CATS HO. TRACER CONC.

116 42.56

339 38.25

114 47,17 v

234 5?.93 -

89~



BHL-BIMS ANALYSIS

ACCOUNT: PAR  TRACER: POCH FILE:39  HOUSE: PO1g
DATES SAMPLED 841533-042383 " DATE ANAL.: 5,19/83
HOUSE  SOURCE AUG.  INFILT. AUG.AIR  REL.STD.
UOLUIE  RATE  CONCENT  BATE ~ CHANGE  BEU.
4 nLspin plsL Hohr, par hr 4
635 65.5 56. 1 71 9.11 8,2
CATS ND. TRACER CONC.
621 55, 96
586 58,41
655 51,46

2 2 5 ;
f3 5?1-’-’8 *

69—



BNL-RIHNS

oL

15 UPPER LEVEL

GCCOUNT: PAR HOUSE:P@1B  H#20NHES:2 ~ FILE: 46
DATES SAMPLED: 842983-851722 | DATE ANAL: 5-26.83
20NE V0L SOURCE AUG. TRACER EXFILT. IHFILT,
. TYPE  RATE CONC. GTE ACPH  RATE  ACPH
(M {nLohed (pLsLY (M3hr) (M3hr )
PDCH  PMCH »
1 419.8 PGLCH 3967 60.2 14,4  @9,8. %9 @.12 66  B.16
z 215,90 PHCH 1827 €25 72,1 6.0 15 8,07 -1 -8.01
ZOHE-20HE Rarscm3xhr.> CATSH  COMC, ¢pL~L)
PBCE PMCH  PDCH
o 664 0.000 19.796 60,291
.6 557  9.800 12.68% 55,492
545  §,022 13.284 66,597
551  @.822 11.624 58,455
627  8.824 72.142 62.475
15 BSHNT

e, e



BNL-AIMS ANALYSIS

HCCOUNT: PAR  TRACER: PDCH FILE:39 HOUSE: P828
i-GﬁTES SHMPLED 831583~841983 B | DATE mNaL.: 5/19-82
HOUSE SOURCE AUG. INFILT., AUG.GIR REL.STD.
UOLQME RATE COHCENT ATE CHANGE DEY,
He nL/nin - pLsL Mo hr, par hr “
666 49,5 15.9 187 8.28 7.9
CATS HO. TRACER COHNC.
{61 14,83
{22 727

338 15.59

1L



BNL-AINS ANALYSIS

ACCOUNT: PAR  TRACER: PDCH FILE:29  HOUSE:

DATES SaMPLED ©41983-042933 - DATE QHQL.:
HOUSE SQURCE AuG, INFILT. AVG.HIR
UOL%ﬁE R&TE CONCENT RATE CHANGE

M nLsRLR pLsL Hoshr, per hr
560 49.5 29.0 183 6,16
CATS HO. TRACER CONC.
568 41,46
532 29,46
654 24,79

584 1e.1b N

P29a
5219783

REL.STD,
DEV.

7
s

46.4

Tl



BNL-HINS ANALYSIS

ACCOUNT: PAR  TRACER: PDCH FILE:39  HOUSE: P204
DATES SAMPLED 941983-042333 DATE ANAL.: 519,83
HOUSE SOURCE fUG,  INFILT. @UG.AIR  REL.STD,
UOLUME RATE CONCENT  BATE CHANGE DEU,
R nLemin pL-L Heoshr, per hr %
560 49,5 25, 2 &4 6.13 17,0
CATS HO. TRACER COMC,
559 41,48
592 29, 46
654 74,79

584 1816 =

€Ly



BNL-AIMS" ANALYSIS

ACCOUNT: PAR  TRACER: PDCH FILE:47 HOUSE: Po2e
DATES SAMPLED B42983-851783 DATE fHAL.: S-/26-82
HOUSE SOURCE AUG, INFILT. #AUG.AIR  REL.STD, §
UOLUME RATE CONCENT RATE CHANGE DEV, \
M nlsnin plbeL  Hoshr, per hr % !
&6b 49,3 37.5 79 8,12 73.9
CHTS NO. TRACER CONC.
563 75,18
564 23,98
552 29,87

549 11.64

LY



BNL-AIMS ANALYSIS

ACCOUNT: PAR  TRACER: PDCH FILE:4?  HOUSE: P828

DATES SAMPLED 842982-851783 ~ DATE ANAL.: 5/26-83
HOUSE SOURCE AUG.  INFILT. AUG,AIR  REL.STD,
YOLUME RATE CONCENT  RATE CHANGE DEY,

M nL/snin plsl Horhr. per hr 4
€0 49,5 25,9 119 8.18 57,9
CATS NO, TRACER CONC.

~5§3 7516
564 23,98
552 39,87
549 11,684

Gl



BNL=-RIMS ANRLYSIS

ACCOUNT: Pak TRACER: POCH FILE:47  HOUSE: PB20
DATES SAMPLED 042983-851783 DATE ANAL,: 5/26-83
HOUSE SOURCE AUG.  INFILT, AUG,&IR  REL,STD.
UOLUME RUTE CONCENT ~ RATE . CHANGE DEV,
M nL<min B plLsL Herhr, per hr 4
&58 49,5 21,9 93 .14 25,2
CaTS HO. TRACER COHC.
5§53 P51 —
554 23,93
552 39,87
549 1584

oL~%

-



BHL-RINS ANALYSIS

ACCOUNT: PAR  TRACER: PDCH FILE:47 , :
DATES SAMPLED 842983-851783 DATE AHAL.: S726-83
HOUSE SOURCE AUG.  IHFILT. AUG.AIR REL.STD.
UOLUME RATE CONCENT ATE CHANGE DEY,
4H nLspin pleol Meshr, per hr %
1Y) 49,5 17.5 170 . 26 52.3
CaTS HO. TRACER CONC.
G675, 1§
564 23.98
S =3

949 11.94

HOUSE: PB26

LLi-Yy



BHL-AIMS mNALYSIS

ACCOUNT: PAR  TRACER: POCH
DATES SAMPLED 831583-833083

HOUSE SOURCE UG,
YOLURE RAGTE CONCENT
M nlsuin pL<L
788 55,0 39.9
CATS HO.
128
'S
136
134

i

FILE:Z29

HOUSE: PB28

DATE ANAL.: 4-21/83

INFILT. AUG.AIR
ATE  CHANGE
Hoshr, per hr

BL:L B.13.

TRACER CONC,

32,8
28.16
33.16

£4,85

REL.STD.
GEV,
Y

42,5

8L~



BRL-ATHS ANALYSIS

 ACCOUMT: PAR  TRACER: PDCH FILE:29 HOUSE: PB28
DATES SAMPLED 941983-842993 DATE ANAL.: 519,83
HOUSE SOURCE AUG.  INFILT. AUG,AIR  REL.STD,
UOLUME RRATE - CONCENT ATE CHANGE DEV.
M nLorin - - plel M<shr, per hr %
789 6. 0 12,7 213 B.40 126.1
CATS HO. TRBCER CONC,
581 34,94
526 13,46
791 1,21
786 1.81

6L—%



BNL-RIMS aNALYSIS

ACCOUNT: PHR  TRACER: PDCH  FILE:39
DATES SAMPLED 041983-042383
HOUSE  SOURCE AUG.  INFILT. AUG.AIR
UOLUME ~ RATE.  CONCENT  RATE  CHANGE
§ nlsnin pLsL Hoshr, per hr
789 £6. 6 24,2 164 6.21
CATS NO. TRACER CONC.
531 34,94
626 13,46
294 121
786 ot

HOUSE: P@28
DATE ANAL.: 5718-83

REL.STD.
DEV.

12

IS

8

08—



BNL=-AINS ANALYSIS

 ACCOUNT: PAR  TRACER: PDCH  FILE:29  HOUSE: P@32
" DATES SAMFLED 631593-033023 DATE ANAL.: 4/21,83
HOUSE  SOURCE AUG.  INFILT. AUG.AIR REL,STD.
UUanE RATE ~ CONCENT  RATE ~ CHANGE  DEV.
nLemin pl.”L < Woshr, per hr %
455 49,5 17,0 175 9.38 25,7
CATS NO. TRACER CONC.
286 15,26
117 _ 13.86
3 2 ’ \.-a-.aai

18~%



BNL-AIMS ANALYSIS

RCCOUNT: PAR  TRACER: PDCH
DATES SANPLED 841383-942383

HOUSE SOURCE AUG.
UGLQHE RATE CONCENT

' J1 @ nLsmin plLsL
455 49.5 16.7
CATS NO.

585

646

549

FILE:40  HOUSE: PB32

DATE AHAL.:

INFILT, #AVG.AIR
fTE CHANGE
Heshes per hr

e

178 0.3

TRACER CONC,
13.44
19.18
17,48

5711282

REL.STD.

DEV.

Ty

17.7

8y



BNL-AINS ANALYSIS

ACCOUNT: PAR  TRACER: PDCH FILE:29 HOUSE: PB24
DATES SAMPLED ©31583-033853 DATE AHAL.: 42183
HOUSE SOURCE AUG.  INFILT. AUG.AIR  REL.STD.
UOLUHE - RATE CONCENT  RATE CHANGE DEY,
i nhLemin pL-sL M=shr, nar hr 4
939 €5.0 29,5 134 6,14 21,9
CATS NO. TRACER CONC.
348 24,72
135 53,63
137 37,15

138 J2.64

£€8~Y



BNL-AIMS ANALYSIS

 ACCOUNT: PRR  TRACER: PDCH  FILE: 46 HOUSE:

- DATES SHAMPLED 941583-851782 DATE aNAL.:
HOUSE SOURCE AvG. INFILT. AVG.AIR
UDL@ME RATE CONCENT ATE CHANGE

M nlomin . plsL Moshr, per hr
9378 66.0 3.6 125 8.13
CATS HO. TRACER CONC.
648 26.67
€33 34,62
78 48,64

&7 16,43

¥

PB4
5/26/83

REL.STD.
DEV.

o
‘w

42.9

78~%



BHL-AINS AMALYSIS

‘,HCCGUHT: PAR  TRACER: PDCH FILE:40 HOUSE: P39

DATES SAMPLED B821583-8419823 . DATE AHAL.: 5711-82
HOUSE - SOURCE ﬁUG.’ INFILT, AUG.RIR REL.STD.
UOLUNE RATE CONCENT ATE CHANGE DEY,

M nlormin pL-sL Moshr, per hp P
?31 66-9 2659 14? Bng'g 2102
CATS NHO. TR&CER CONC.

313 22.67
133 22.56
258 34.@3

G8—%

132 27,83

¢



BNL-ATHS ANALYSIS

ACCOUNT: PaR  TRACER: POCH FILE: 49 HOUSE: PZ9n
HATES SHMPLED ©41983-8423882 DATE ANAL.: S/11783
HOUSE SOURCE UG, INFILT. AUG.AIR  REL.STD.
UOLQME RATE CONCENT %nTE CHANGE DEU,
M ulsmin ploL Hoshr, per hr %
731 6.0 34,3 {16 B.1c 6i.7
CATS HO. TRACER CONC.
569 21,22
583 22,33 TR
572 65,71 ’ -
574 27,85 i <

-



BNL-RINS AMALYSIS

ACCOUNT: PAR  TRACER: PDCH FILE:47  HOUSE: PB39
GATES SAMPLED 942983-851752 DATE ANAL.: 5-26482
MOUSE SQURCE AUG. INFILT. AUG.AIR  REL.STD.
UOLUME R&TE CONCENT  RATE CHANGE DEY,
i nlsAin plLsl Meshr. “per hr “
731 6.8 29,4 125 B,18 27.8
CATS MO, TRACER CONC,
444 a..f 534
638 1908~J
636 ug 65
561 9.56

L8™%
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APPENDIX 4-D

SF6 DATA SHEETS



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-323C!

IDENTIFICATION

TEST HOUSE !

DATE |%2.
MODEL

TECHNICIAN PufeLfeA (PAS<AutM(

HEATING SYSTEM ~
INTERIOR VOLUME 1

TEST CONDITIONS
OUTDOOR TEMP 2.0°n
WIND SPEED IV V-frH
WIND DIRECTION 5 U3
BAROMETER PRESS
RELATIVE HUMIDITY

PARTITION DOORS
WINDOWS

HVAC SYSTEM

mVENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE [INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

101.% EW

4—-89

. v page

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME Z'-'SS

THEORETICAL INITIAL

CONCENTRATION . by

SAMPLE TIME CONCENTRATION
—A"2 "ml s 21.35r
—A-3 4:-zzo0 2.1.01

2677
10200
vacph 0.12>24> CORRELATION

ORIENTATION

OF
HOUSE
FRONT
HOUSE CONDITIONS
CLOSED
OPEN <"CLOS5D>
ON
ON (aF??

SUIiPE cr i"VAI-CVNTie>NtuMNFF
N2*9 pah. on et-TFST, IX
1 2 3 4 G3 IHKX ITSEt-P
SPC>MrA6(feoi**cy
-2J+

NO14E 1 2 3 4 5



176 Bronson Ave. »
Ottawa, Ontario
Ki1R sH4

| Retrospectors

(613) 234-328¢:
AIR CHANGE TEST REPORT
IDENTIFICATION TEST RESULTS
TEST HOUSE { INJECTION TIME ans
DATE Fepg /832 THEORETICAL INITIAL _
MODEL RECENT CONCENTRATION
TECENICIAN _EuCref .
HEATING SYSTEM _&&S SAMPLE TDE CONCENTRATION |
INTERIOR VOLUME _32Qen> F40203A. .90 _11.29
-8l < 16,52
-7 [0.08 1.9 %
=~y join (S
—A-S 20 _Iyaz
TEST CONDITIONS —A-L 10:30, 1400
OUTDOOR TEMP 2°¢, =g fo:ge U348
WIND SPEED 4 ypur

WIND DIRECTION ___E____

AcPE &.LI€ 2 CORRELATION O.94/0

Al
BAROMETER PRESS _15.9 KPR ORIENTATION
RELATIVE HUMIDITY M sp OF
3 HOUSE
FRONT

HOUSE CONDITIONS

PARTITION DOORS
WINDOWS

HVAC SYSTEM

‘VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

OPEN
OoN




176 Bronson Ave. Pag b

Retrospectors _

(613) 234-3282

AIR CHANGE TEST REPORT

IDENTIFICATION TEST RESULTS

PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

1 2 3 (4 5

lo(o **10

1 2 3 4 (5

TEST HOUSE a INJECTION TIME 35 1c (> iz-00
DATE "JunC | /$? THEORETICAL INITIAL
MODEL RegeA™ 1" CONCENTRATION ppb
TECHNICIAN Fu/leT
HEATING SYSTEM Cras SAMPLE TIME CONCENTRiVTION
INTERIOR VOLUME  720. ws S s oA e 1
8-3- IS: HO 4.55"
8-3 i5 3.75
B-H 1f/0 3.30
TEST CONDITIONS
Ib-I-S" a.7i
OUTDOOR TEMP & “c
20 KPM
WIND  SPEED ACPH O.loTll CORRELATION O.MBH
WIND DIRECTION UesF
7 KP
BAROMETER PRESS loo (? KPa ORIENTATION
RELATIVE HUMIDITY
FRONT
HOUSE CONDITIONS
PARTITION DOORS (open) CLOSED
WINDOWS OPEN (closed)
HVAC SYSTEM ON (off)
VENT FAN ON (off)
CIRCULATING FAN OFF



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-328C

IDENTIFICATION

J Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

TEST HOUSE £ I th.e 10
DATE W/e>2 THEORETICAL INITIAL
MODEL CONCENTRAT ION
TECHNICIAN Fullc
HEATING SYSTEM SAMPLE TIME
INTERIOR VOLUME *730 -~ 73S "l
Gre 1Z' Sl 1136
8-3 ilLos A-zs
AN 1Z'.Zo 1?7.06
TEST CONDITIONS
G-S tr-35
OUTDOOR TEMP ~
»l  KPH
WIND SPEED ) WACPH O-1&ZI CORRELATION
WIND DIRECTION SU)
BAROMETER PRESS | QI-7 L.PA f ORIENTATION
RELATIVE HUMIDITY  6S°/c OF
HOUSE
ERONT
HOUSE CONDITIONS
PARTITION DOORS (OPEIj) CLOSED
WINDOWS OPEN (closer)
HVAC SYSTEM ON
VENT FAN ON (offF)
OFF

CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE [INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

1. <2)(M 4 5
Z1]

T-0'1

@1 2 3 4 5

page
of _

CONCENTRATION



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-323C

IDENTIFICATION

TEST HOUSE ~ INJECTION TIME
DATE THEORETICAL INITIAL
model Regent CONCENTRATION
TECHNICIAN
HEATING SYSTEM SAMPLE
INTERIOR VOLUME " Q~01Z0-Q-1 iR.RQ
TEST CONDITIONS
OUTDOOR TEMP H.crC
WIND SPEED 'S KPH ACPH Q CORRELATION O-TAS*®X-
WIND DIRECTION  SW
BAROMETER press 107 TKPA ORIENTATION
RELATIVE HuMiDITY Moo OF
HOUSE
FRONT
HOUSE CONDITIONS
PARTITION DOORS (open) CLOSED
WINDOWS OPEN ("0SCT)
HVAC SYSTEM ON (o9)
VENT FAN ON Ljjrr)
CIRCULATING FAN ® OFF
PEOPLE PRESENT 1z2@as
TEMPERATURE INDOORS zz°c
RELATIVE HUM. tfi~

NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4-93

Retrospectors

AIR CHANGE TEST

REPORT

TEST RESULTS

page
oi__



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3282

IDENTIFICATION

TEST HOUSE 3

DATE /83-
MODEL

TECHNICIAN FudueR.
HEATING SYSTEM 6-9S

INTERIOR VOLUME "1SO

TEST CONDITIONS
190C

q KPH

South

OUTDOOR TEMP

WIND SPEED

WIND DIRECTION _
BAROMETER PRESS
RELATIVE HUMIDITY

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

10].0 KPA

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS
INJECTION TIME 35> CC (p 3-"P
THEORETICAL INITIAL
CONCENTRATION ~6 |)pb
SAMPLE TIME CONCENTRATION
teokiS-C- /5" (o-plo
C-3. 16-00
C-3 Ib: /§' 4.12
Cw Ifc: 30 H-77?
c-5 Ifc.” H6 q.51l
ACPH CORRELATION 0.390%
ORIENTATION
OF
HOUSE
FRONT
HOUSE CONDITIONS
(open) CLOSED
OPEN (closed)
ON (offF)
ON (ofF)
(ON) ofF
I 2 3 4 ©
<33.3cC
57 70



C-3

Ottawa, Ontario. pae
KIR 6H4 : of
{613) 234-3280
Retrospectors
ATR CHANGE TEST REPORT
IDENTIFICATION TEST RESULTS
TEST HOUSE 3 INJECTION TIME A s
DATE Do ANRS |

THEORETICAL INITIAL —_ . RS

MODEL CONCENTRATION
TECHNICIAN ﬁ.&%u&__
HEATING SYSTEM _SAS SAMPLE TIME CONCENTRATION

INTERIOR VOLUME _ LA0 > §LiooG-B-| 1266 i7.%¢
—£-2 s 1559

~&3  _ 1330 14,29

~R-t 2.4 (2.44

TEST CONDITIONS “8-< 1400 114917

outpoor TEMp  _ 14°C
WI EE 17 Emlhe '
ND SPEED ACPH (5. B¥¥S  correraTION .4957

WIND DIRECTION _ TN

BAROMETER PRESS _{O2..1Ken

ORIENTATION
RELATIVE HUMIDITY _59°% OF
HOUSE
FRONT
HOUSE CONDITIONS
PARTITION DOORS

CLOSED

WINDOWS CLOSED
HVAC SYSTEM ON
VENT FAN ON QFE>
CIRCULATING FAN o OFF
PEOPLE PRESENT 1 2 3 4 @

TEMPERATURE INDOORS S

RELATIVE HUM. _5%%

NUMBER OF ENTRANCES mowg 1 2 3 4 5

INTO TEST SPACE
DURING TEST PERIOD




176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-323C

IDENTIFICATION
TEST HOUSE N
DATE DEC oq ~-82-
MODEL
TECHNICIAN
HEATING SYSTEM
INTERIOR VOLUME

GQS
73073

TEST CONDITIONS
OUTDOOR TEMP
WIND SPEED
WIND DIRECTION
BAROMETER PRESS -
RELATIVE HUMIDITY

KPU

/07N
5Q=

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE [INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

ftEfrg rJT
EUfrieR/SiMHA

Keiruspeciors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME
THEORET ICAL
CONCENTRATION

SAMPLE

e>z1z°<)-A~<
-a-z
-f1-3

“1ITT

“/\—I—

PomK ft-1 flI->>

ACPH

ERONT

HOUSE CONDITIONS

(3PEN)
OPEN

ON

ON

>

I 2 3 © 5
n-"C

hO'10

09):"Q

INITIAL

TIME CONCENTRATION

oa;55 IT-"6
on:05 M.A.
01:15 Ifc.T5
01:2.5
01:35 IR.IT
01:1n5 li. 7a
01:55 10.
nol: o”ed
CORRELATION o"Md?)
ORIENTATION
OF
HOUSE
CLOSED
(CLOSES)
(iet)
(oFF)
OFF



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3282

IDENTIFICATION

TEST HOUSE H
DATE Xurti. 23. !
MODEL RgyrX
TECHNICIAN "bAon

HEATING SYSTEM
INTERIOR VOLUME 7.76 ™

TEST CONDITIONS
OUTDOOR TEMP 20*0
WIND SPEED e*lw\
WIND DIRECTION -

BAROMETER PRESS _ loo.fc- KPa
RELATIVE HUMIDITY  T7fc *70

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

4-97

Retrospectors

of

AIR CHANGE TEST REPORT

TEST RESULTS
INJECTION TIME SS-cc & NjO

THEORETICAL INITIAL

CONCENTRATION — -~ pe——— .
SAMPLE TIME CONCENTRATION
Saoioaq-fl-i V 35 io.|
A-3L gq:so AH?-
A-3 fo:on
A-4 lo: g.o
A-5 107S™
ACPH < ICI(’Cl CORRELATION
M g~ -
—_— — ORIENTATION
OF
HOUSE
FRONT
HOUSE CONDITIONS
(OPEN) CLOSED
OPEN ($10seB)
ON (6FF)
ON (QFp
@> OFF

1 2 @ 4 5



C-4
176 Bronson Ave. 4-98

page
Ottawa, Ontario of
KIR 6H4 —

(3] 2345206 Retrospectors

AIR CHANGE TEST REPORT

IDENTIFICATION TEST RESULTS

TEST HOUSE "fi INJECTION TIME [ ft.". 1S

DATE OC-T.5C(Q2. THEORETICAL INITIAL

MODEL ALEICVE- KT CONCENTRATION__

TECHNICIAN |

HEATING SYSTEM &AS SAMPLE TIME CONCENTRATION

1SN
INTERIOR VOLUME 1IO. ivw f-tz 100T*PsH

11 vecr Nn/u
12.10 /2.2 r

1% :2.c \L.°n

TEST CONDITIONS
1N-uo 1S-/M

OUTDOOR TEMP I<SeC |
WIND SPEED °)VI>«|kr
WIND DIRECTION
BAROMETER PRESS _ IDXfttiPc

“ACPH 0-1 7~"Z CORRELATION O°NiZ

PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

1 2 3 4=
2 0°<L-
70%%,

ORIENTATION
RELATIVE HUMIDITY  *S™)% OF
HOUSE
FRONT
HOUSE CONDITIONS

PARTITION DOORS ~OPENN CLOSED
WINDOWS OPEN ¢ CLOSED™
HVAC SYSTEM ON
VENT FAN ON
CIRCULATING FAN CpN7 OFF



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(61J) 234-323C

IDENTIFICATION
TEST HOUSE ffc

page

of

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

DATE
MODEL
TECHNICIAN ~IXG,LE-A.
HEATING SYSTEM
INTERIOR VOLUME

TEST CONDITIONS
OUTDOOR TEMP It
WIND SPEED
WIND DIRECTION

2hlL2iZ 13L5.

BAROMETER PRESS
RELATIVE HUMIDITY

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

INJECTION TIME 1§"-."S0
THEORETICAL INITIAL
CONCENTRATION A« ~pb____
SAMPLE TIME CONCENTRATION
~oQo-tR-1 K\SS
-R-7 16’0S Nn.o"N
14-1< /(L.T S
/6-.%X<r 1A.1b
-S* T
—R-T 1ASS’
BACPH ©Q<2'7 1/~ CORRELATION
0 ORIENTATION
OF
HOUSE
ERONT
HOUSE CONDITIONS
(OPEN > CLOSED
OPEN <rdosl5>
ON
ON
cSD OFF
1 2 3 B)5
2£>*C-

@1 2345

N NOTH".
put TO YOU.HC*,
£>00 C-UQOSH-ti

BAseryvewr DOCK, Cci-CsSEO CO>\ARtN<I. TE-"N*T

TH-ST



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3282

IDENTIFICATION

TEST HOUSE S

DATE Tune 4 1SX
MODEL ReaertT
TECHNICIAN Se+o<N

HEATING SYSTEM C-raS
INTERIOR VOLUME 73Q ™3

TEST CONDITIONS

OUTDOOR TEMP 14 °C
WIND SPEED 10 KF>H
WIND DIRECTION . SouUs

BAROMETER PRESS _ loa n wPa
RELATIVE HUMIDITY hi Vv

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

4-100 Y

Pag*
of _
AIR CHANGE TEST REPORT
TEST RESULTS
INJECTION TIME 3%<x M-P3-
THEORETICAL INITIAL
CONCENTRATION 4? ppb
SAMPLE TIME CONCENTRATION
A-l 11-317 13.£
11;4 3L 13.5-
ft-3 11.°57 /l+ 8
A-4 la.ia ioH
A-5 1A.-317
acph . 0. 3(,,74 CORRELATION o.Wotc,
ORIENTATION
OF
HOUSE
FRONT

HOUSE CONDITIONS

(OPE™) CLOSED
OPEN (CLOSEDN
ON (OF~>
ON (ofF)

(ON) OFF
1 © 3 4 5
M °c.

St Vo

(1 2 3 4 5



MI

C-5
4-101
176 Bronson Ave. page
Ottawa, Ontario of
KIR 6H4 —
(19 zassinc Retrospectors
AIR CHANGE TEST REPORT
IDENTIFICATION TEST RESULTS
TEST HOUSE ~ INJECTION TIME sSMO
DATE 0<3T. 5/ft! THEORETICAL INITIAL
MODEL u~-T CONCENTRATION
EWMCMNFU%MN
HEATING SYSTEM G_.AS SAMPLE TIME CONCENTRATION
INTERIOR VOLUME 730 ,Irv"
—AO 2.0. 1S
19; K
| 1 7/2C
TEST CONDITIONS
— /N _2C
OUTDOOR TEMP H
WIND SPEED ! <ACPH CORRELATION
WIND DIRECTION &~
BAROMETER PRESS L ORIENTATION
OF
RELATIVE HUMIDITY ARoT?
ERONT
HOUSE CONDITIONS
PARTITION DOORS (*open") CLOSED
WINDOWS OPEN ("closeiD
HVAC SYSTEM ON (TOFO
VENT FAN ON <aFi>
CIRCULATING FAN OFF

PEOPLE PRESENT

TEMPERATURE

1 (2 3 4 5

INDOORS lo™c.

RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

(WONij) 1 2 3 4 5



4-102

176 Bronson Ave, page
Ottawa, Ontario .
:(m)ég: 3286 "
613 - &
Retrospectors
ATR CHANGE TEST REPORT
IDENTIFICATION TEST RESULTS
TEST HOUSE INJECTION TIME oB:2F
DATE TanN 27-8% THEORETICAL INITIAL
MODEL REGENT CONCENTRATION _1,® Pre
TECHNICIAN FUGLER{SiNHA : : ‘
HEATING SysTEM _GAS SAMPLE TIME CONCENTRATION
INTERIOR VOLUME _J20wm3 BLOI2E-A)] o®B5 i%?‘: 3
o -f-2  0%:05 .05
03 035 IS5
- A-4 09:25 l%v?g
. -A-5  09:35 138 €
TEST CONDITIONS : g'é 09:45 120K
ouTpoor TRMP  __~13°C 3 o155 _id.gb
WIND SPEED 6 KPH B ’
; acPHE 0904 corrEraTION (3.99&)
WIND DIRECTION _ WSW |
102.BK '
BAROMETER PRESS .__;;255;23 Fjr/’J,pq oRIENTATION
RELATIVE HUMIDITY _$5°%6 , |
451 HOUSE
FRONT
HOUSE CONDITIONS
PARTITION DOORS

WINDOWS
HVAC SYSTEM

‘VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

PEN
ON

G4 s
j1bHdeC

35019
l 2 3 4 5

CLOSED

OFF




4-103
176 Bronson Ave. S

age
Ottawa, Ontario pag

KIR 6H4 ) '5 of _
{613) 234-3282
Retrospectors
AIR CHANGE TEST REPORT
IDENTIFICATION TEST RESULTS
TEST HOUSE b _ INJECTION TIME 35 cc @ [0:52
DATE Tuae 17 (22 THEORETICAL INITIAL ,
MODEL chev’\"ﬁ’ CONCENTRATION 4% ??b
TECHNICIAN Seton
HEATING SYSTEM _ _Gea$ SAMPLE TIME CONCENTRATION
o3
INTERIOR VOLUME _ 130 m 220617~ A1 17 498
f-2 11-324 4. 18
f-3 [:47 3.95
A-4 2:03 3.33
TEST CONDITIONS a-5 a:17
- ; :9
OUTDOOR TEMP i8°C =a
W 5 He
IND SPEED i H AcPH _O-4988  CORRELATION _0.974§
WIND DIRECTION J&
1.0 KPa 5
BAROMETER PRESS __1o%.Q K ORIENTATTON
RELATIVE HUMIDITY _ S%%o OF
N HOUSE
FRONT
HOUSE CONDITIONS
PARTITION DOORS CLOSED
WINDOWS
HVAC SYSTEM
VENT FAN

OFF

CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE




176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3282

IDENTIFICATION

API n
4-10" C-6
page

of

*scllospectors

AIR CHANGE TEST REPORT

TEST RESULTS

TEST HOUSE £> INJECTION TIME ) 3> .QC>
DATE ~ (NPT ~O/8I- THEORETICAL INITIAL
MODEL CONCENTRATION _ia.
TECHNICIAN Tkldd=_
HEATING SYSTEM G a™ SAMPLE TIME CONCENTRAT ION
INTERIOR VOLUME 130
h o R VAl Vi
/°V. S's" H.as
/cj “IC>
TEST CONDITIONS _
o -N\-s 14 m2< 7'/Li
OUTDOOR TEMP - 2
*
WIND  SPEED 1S K kr ACPH 0.6327 CORRELATION
WIND DIRECTION
BAROMETER PRESS .l 0\ .3 IcTk ORIENTATION
RELATIVE HUMIDITY OF
HOUSE
FRONT
HOUSE CONDITIONS
PARTITION DOORS FgPENUN CLOSED
WINDOWS OPEN <7closed7>
HVAC SYSTEM ON <"Fr>
VENT FAN ON CnzTs
CIRCULATING FAN OFF
PEOPLE PRESENT 1 (p 3 4 5
TEMPERATURE INDOORS az<c
RELATIVE HUM.
NUMBER OF ENTRANCES 1 (7D3 4 5

INTO TEST SPACE



API "
4-105

176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-323C Re i oS peCtO IS

AIR CHANGE TEST REPORT

IDENTIFICATION TEST RESULTS
TEST HOUSE £ INJECTION TIME o""-20
DATE THEORETICAL INITIAL
MODEL i CONCENTRATION ~
TECHNICIAN
HEATING SYSTEM SAMPLE TIME CONCENTRATION
INTERIOR VOLUME 7250 5-50/10- A-! 06W6 1bM
-A-Z 0?,.’56
-A--} 07:05 IH.H
*4-y 1.1
-4-5 12.y
— . 1
TEST CONDITIONS /M- 053 2.0
onN"V? 10.9
OUTDOOR TEMP ~io o°C
WIND SPEED ~\ KPH

*ACPH ° A CORRELATION 0-99/8
WIND DIRECTION

BAROMETER PRESS lo™ Kpfl

ORIENTATION
RELATIVE HUMIDITY  A*1° OF
HOUSE
ERONT
HOUSE CONDITIONS
PARTITION DOORS (Ppm) CLOSED
WINDOWS OPEN (closed)
HVAC SYSTEM ON
<VENT FAN ON (ofF)
CIRCULATING FAN (ON) OFF
PEOPLE PRESENT I 2 @) 4 5
TEMPERATURE INDOORS ift.o* C_
RELATIVE HUM. -b0"lo
NUMBER OF ENTRANCES Gyl 2 3 4 5

INTO TEST SPACE
DURING TEST PERIOD



176 Bronson Ave.
Ottawa, Ontario

KIR 6H4
(613) 234-3282

4—-106

Retrospectors

IDENTIFICATION

TEST HOUSE
DATE

MODEL
TECHNICIAN

HEATING SYSTEM
INTERIOR VOLUME

TEST CONDITIONS

OUTDOOR TEMP

WIND SPEED

WIND DIRECTION
BAROMETER PRESS
RELATIVE HUMIDITY

PARTITION DOORS

WINDOWS

HVAC SYSTEM

VENT FAN

CIRCULATING FAN

PEOPLE PRESENT

TEMPERATURE

RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

NoH-

AIR CHANGE TEST REPORT

TEST RESULTS

- INJECTION TIME. © )0. 35
Tune ft /53 THEORETICAL INITIAL
CONCENTRAT ION ~ppb
SeloA
6-0S SAMPLE TIME CONCENTRATION
X m3 11-00 11.-7
A-31 ICIS n.<o
A'3 H+ 30 11.3
a-m 10.2.
NP A-5 13i;00 L. 3
1 KiH ACPH 0.MS'01 CORRELATION  O-W=-H
Nor+k
101-7 KPtx Ny ORIENTATION
©° \\ HgﬁsE
FRONT
HOUSE CONDITIONS
(OPEN) CLOSED
OPEN (JLOSETT)
ON (OFF)
ON (QFp
OFF
| © 3 4 5
INDOORS 3L\°C
57 °lo
©1 2 3 4 5

Fresk air iatake blocked



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-32SC

IDENTIFICATION
TEST HOUSE N
DATE Octbbé&r*®

MODEL REG-EMT
TECHNICIAN  FiiOrLS"/
HEATING SYSTEM  G-AS
INTERIOR VOLUME "'/SO

TEST CONDITIONS
OUTDOOR TEMP
WIND SPEED 1Q
WIND DIRECTION 5f
BAROMETER PRESS lol-&
RELATIVE HUMIDITY

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4—-107

[ Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME

THEORETICAL INITIAL

CONCENTRATION

SAMPLE

ftrlco-A-1
-i\-Z
-fl-3
-/qw
"fa
-A-b

—-to

ACPH

FRONT

HOUSE CONDITIONS

(open)
OPEN
ON
ON

12®4a5

56*1°

@1 2345

"6

TIME CONCENTRATION

00-.05
o°i:l5
or-zs IB.3/
or-35 /7.c 8
'H5 /5.83
\H.J3
10-.05 \H.0S
CORRELATION

ORIENTATION
OF
HOUSE

CLOSED

(closed)

OFF

C-7

page
of _



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-326C

IDENTIFICATION

TEST HOUSE ~
DATE 2-T-85
modell Regent

TECHNICIAN Fu~LETt/ SITIHft
HEATING SYSTEM & ™
INTERIOR VOLUME

13_/\ PN

TEST CONDITIONS
-VvC
15 KPH

OUTDOOR TEMP
WIND SPEED
WIND DIRECTION N W
BAROMETER PRESS 102.8 KPft
RELATIVE HUMIDITY

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4-—-108

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME

ir.r?

THEORETICAL INITIAL

CONCENTRATION

SAMPLE
<230)27-6-/
-6-2

-ISW
-/3-5

-13-T-

ACPH O-"N47N0

ERONT

HOUSE CONDITIONS

(opln)
OPEN
ON
ON

1 2 3 © 5
IT.o-C

32¢/o
o1 234a45

/"8PP6

TIME CONCENTRATION

)2:/5 Nn_Ht-
1Z2:ZS
12" .2*

li:H4 i"B-5

i3:05 tl_1b

iizi5

CORRELATION

ORIENTATION
OF
LIWOOH

CLOSED
(PLOSEE>
("OFF)
(6FF)

OFF



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-328C

IDENTIFICATION

TEST HOUSE 8
DATE 5?ErPT.2.Ft/82
MODEL "TLH-GIiE. KT

TECHNICIAN FT"C7
HEATING SYSTEM ™~AS 3
INTERIOR VOLUME "30 "

TEST CONDITIONS
OUTDOOR TEMP | k°C-
WIND SPEED 50 KPU
WIND DIRECTION

BAROMETER PRESS [ S"L-"Z-Y-VA

RELATIVE HUMIDITY  87-0/0

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

C-8

' 4-109 \ page

Retrospectors -

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME ! ?50
THEORETICAL INITIAL
CONCENTRATION s
SAMPLE TIME CONCENTRATION
$20423-6,1  [3-65 19.96
-6-2 IH*-10 17-63
-/3'3 i7:25 17.31
' GrH . HMO 16.27
" _ W.'SS 15-71

*ACPH 0O.Z0&" CORRELATION O.1I61V

ORIENTATION

OF
HOUSE
FRONT
HOUSE CONDITIONS
CHiPEIT) CLOSED
OPEN <jLOS™)
ON <3ovFy
ON (0¥Y)
C2N> OFF
1 © 3 4 5
Zlo"C
T-0°/0

©1 2 3 4 5



176 Bronson Ave.
Ottawa, Ontario

K1R sH4 : A
{613) 234-323¢& & .
Retrospectors
ATR CHANGE TEST REPORT
IDENTIFICATION TEST RESULTS
TEST HOUSE ® INJECTION TIME __IR50
DATE TAN 11-85 THEORETICAL INITIAL L
MODEL REGENT CONCENTRATION 43 PPB
TECHNICIAN FUGLER/SINHA ' ‘
HEATING SYSTEM .. GA% SAMPLE TIME CONCENTRATION
INTERIOR VOLUME _ /o0 4 “BBoll-A- 1315 i%.5
- -2 13:25 1h- b
-Q-3 13:35 i5.6
~0-4 13145 15.2

-4-5 13155 IHB

TEST CONDITIONS
QUTDOOR TEMP £H.0°C
WIND SPEED '+ KPH

WIND DIRECTION __South

-4-6 05 Y3
-f-7F 4:15 13.5

AcPH 22451  coprerarron 9920

BAROMETER PRESS L9 KPA_

RELATIVE momInrty _3%%

/V N ORIENTATION
' OF

HOUSE

et

35°
ERONT

HOUSE CONDITIONS

PARTITION DOQORS
WINDOWS
HVAC SYSTEM
“VENT FAN
» CIRCULATING FAN
PEOPLE PRESENT
- TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

OPEN




176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3282

IDENTIFICATION

TEST HOUSE lo

DATE is/rz
MODEL sUSStf
TECHNICIAN

HEATING SYSTEM (ras

INTERIOR VOLUME

TEST CONDITIONS

OUTDOOR TEMP °C
WIND SPEED 1 HPH
WIND DIRECTION South

BAROMETER PRESS _ 10].3L
RELATIVE HUMIDITY

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

4-111
Page
of

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS
INJECTION TIME 3Scc (¢ I( 'o51

THEORETICAL INITIAL

CONCENTRATION j)ph
SAMPLE TIME CONCENTRATION
saok/s"-e-f 11-30 1S

8-2. M-45 5.52.

6-3 12.00 H-U

bh 1215

s-s" 12.30 5.gfc

ACPH 0J-H"™O CORRELAT ION

ORIENTATION
OF
HOUSE
FRONT N

X+ I KoT-dlir Sawwpi , "~ col

HOUSE CONDITIONS

(omfr CLOSED
OPEN (CLOSEI))
ON <AFR)
ON (§FF)
(on) OFF
Q2 3 4 5
ao*c

70



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-328C"

IDENTIFICATION

TEST HOUSE 1°
DATE ocToftfift
MODEL

TECHNICIAN FQfr1tR/StMHTI

HEATING SYSTEM 5
INTERIOR VOLUME I

TEST CONDITIONS

OUTDOOR TEMP /rc

WIND SPEED 1% KPH
WIND DIRECTION S>w
BAROMETER PRESS 10ZL3KPA
RELATIVE HUMIDITY 55°/0

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4-112

Retrospectors

AIR CHANGE TEST REPORT

INJECTION TIME 127£5
THEORETICAL INITIAL
CONCENTRATION ,-F>.0?P6
SAMPLE TIME CONCENTRATION
Sz/0iq- 6-< 13:00 11.T-0
11-10 13
&-3 13:20 iZ.0?
—TT 13- 30 I7- //
6-5 13.HO /4.56
6-4 1315° 15.VZ
a-T jg.-00 iH"T-6
Prs{ 2 po™-s noi usei
BACPH c"-"qC; | CORRELATION °-90lZ
ORIENTATION
OF
HOUSE
FRONT
HOUSE CONDITIONS
<OP™) CLOSED
OPEN (CLOSED
ON (Jopf)
ON (o>
<ss> OFF
1 1 3 4 5©
arc
uc<o
©a 2 3 4 5

TEST RESULTS

page
of



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234*328C

IDENTIFICATION
TEST HOUSE 1Q
DATE TMN .
MODEL i? USSE-T

TECHNICIAN SIMHA
HEATING SYSTEM G
INTERIOR VOLUME

TEST CONDITIONS
OUTDOOR TEMP
WIND SPEED
WIND DIRECTION
BAROMETER PRESS
RELATIVE HUMIDITY

—1L °C-

/3 KPM
ud .
1Q~A kPA

PARTITION DOORS
WINDOWS

HVAC SYSTEM

mVENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
*INTO TEST SPACE
DURING TEST PERIOD

AO

4-1M3

ftetrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME IL1A %
THEORETICAL INITIAL
CONCENTRATION S~
SAMPLE TIME CONCENTRATION
/2:i<T is-.N
Nn .2"
-15,-3 ) 1.3<r iZtrk
\LAL
\UA1
il:oS 1i1's-i
< iziz iz.il
\/ agPH CORRELATION
ORIENTATION
OF
—1 N HOUSE
ercJit
HOUSE CONDITIONS
~OPEN) CLOSED
OPEN cMoilir?
ON
ON
OFF
1 2 3 4 @
21PO
(a; 1 2 3 4 5



176 Bronson Ave.
Ottawa, Ontario

KIR 6H4
(613) 234-3282
IDENTIFICATION
TEST HOUSE 1
DATE 5" U,
MODEL RuttcV
TECHNICIAN Fuller
HEATING SYSTEM Gfos

INTERIOR VOLUME

TEST CONDITIONS

OUTDOOR TEMP £4 °c
13 KPW

WIND SPEED

WIND DIRECTION .  SoirH>
101.3 KPA

BAROMETER PRESS
RELATIVE HUMIDITY

PARTITION DOORS
WINDOWS

HVAC SYSTEM
VENT FAN
CIRCULATING FAN
PEOPLE PRESENT

TEMPERATURE INDOORS

RELATIVE HUM.

NUMBER OF ENTRANCES

INTO TEST SPACE

4-114

P*ge
of__
AIR CHANGE TEST REPORT
TEST RESULTS
INJECTION TIME 30 If:0S
THEORETICAL INITIAL
CONCENTRATION 5 nffk.
SAMPLE TIME CONCENTRiVTION
"SSLObio- 8-1 1S-30 13.5"
8-3- IS: I3L.b
6-3 1S- OO 117
6-4 Ib: /S* 10.7
Ib; So a€.711
acph 0-3078 CORRELATION 0.9991

HOUSE CONDITIONS

(open)
OPEN
ON
ON

@=>

°C

t>a <70

(0O)1 2 3 4 5

ORIENTATION
OF
HOUSE

CLOSED
QloseiT)
(oFF)
(OFF)

OFF



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-323C

IDENTIFICATION

TEST HOUSE K
DATE oc-ToBEN
MODEL ROS55T
TECHNICIAN  FUfrlEft

HEATING SYSTEM  gflS

INTERIOR VOLUME ~#

TEST CONDITIONS
OUTDOOR TEMP 24n
WIND SPEED
WIND DIRECTION N
BAROMETER PRESS

RELATIVE HUMIDITY

PARTITION DOORS
WINDOWS

HVAC SYSTEM

/ENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

r5 KPd

SO0"lo

_Tof.q KPft

4-115

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

mnrrTTnn ttmf

THEORETICAL
(CONCENTRATION

SAMPLE

8"Ni1oa2-A- |
AL%
A-W

A-5
A- 6

«ACPH Jo/ 6

Ll

ERONT

HOUSE CONDITIONS

COp

(JOPEN™)
OPEN
ON
ON

foee® * °

50° |0

@1 2 3 4 5

ofr.oe

INITIAL

5 6 PP6

TIME CONCENTRATION

op>;30 2-1.38
o%Mo Zo-W
ofr.S0 20.M
0Oq:o00 rf-z1
ot):io

ov.20

on(3°
CORRELATION

ORIENTATION
OF
HOUSE

CLOSED

Qlosed)

COFF~

("oH)
OFF

C-10

page
of _



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-323C

IDENTIFICATION

TEST HOUSE 1!

DATE DEANE S
MODEL R osseii
TECHNICIAN (=

HEATING SYSTEM ?fl;
INTERIOR VOLUME b2.cj m-

TEST CONDITIONS

OUTDOOR TEMP X6cC
WIND SPEED 20 KPH
6W

WIND DIRECTION

BAROMETER PREss . /00-T Kfl

RELATIVE HUMIDITY t-r/.

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE [INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

presk cur irvco-RC sealed

4-116

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

01 2 3 4 5

INJECTION TIME Q&
THEORETICAL INITIAL
CONCENTRATION 56 ppb
SAMPLE TIME CONCENTRATION
08.30
—fi-2 0&:-HO 1"M/
-fI-3 ~ 08:50 13.5T
- fl- 0":00 16 ol
olIMO 15_H6
'Q-b 0<\:Zo n>SH
-P-T
Po.aK B - -3 not osedl
ACPH ©O-'b7"b2-  CORRELATION o0.q&ife
ORIENTATION
OF
HOUSE
FRONT
HOUSE CONDITIONS
CLOSED
OPEN (CLOSED)
ON (OFF)
ON (ofF)
OFF
L34as
1&°C
KO’lo



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3232

IDENTIFICATION
TEST HOUSE
DATE Tuwt 9 | flsi
MODFT. Russet
TECHNICIAN S«.h>A

HEATING SYSTEM 6-0s
INTERIOR VOT.IIME MG v

TEST CONDITIONS

OUTDOOR TEMP m °c
WIND SPEED at kph
WIND DIRECTION NvJ

BAROMETER PRESS _ loi o KP<\
RELATIVE HUMIDITY MS*Vo

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.

NUMBER OF ENTRANCES
INTO TEST SPACE

4—-117

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS
TN.TECTTON TIME 30cc ™ M."JO

THEORETICAL INITIAL
CONCENTRATION

SAMPLE TIME CONCENTRATION
fi1aokoa.-a-i 1- Ms' 10.A

A-a la-o00 ct.98’

A-3 a- is" .27

A-M ia--30

A-5 7-78

ACPH .0.3M37 CORRELATION

/

ORIENTATION
/ OF
—~___ HOUSE
FRONT

HOUSE CONDITIONS
(§PEN) CLOSED
OPEN (CLOSES)
ON <5FF)
ON (09)
@D OFF
I ) 3 4 5
&0cC
lo~ °/o



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-328C!

IDENTIFICATION
TEST HOUSE =
DATE SIK

MODEL flosSFT____
TECHNICIAN  FUUfcft /
HEATING SYSTEM A
INTERIOR VOLUME

1? /82

6/\

TEST CONDITIONS
OUTDOOR TEMP
WIND SPEED KPH
WIND DIRECTION o~
BAROMETER PRESS . 1°;¢-l
RELATIVE HUMIDITY & \°lo

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

a-118 c-1

P»ge
of __

|Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS
INJECTION TIME 0%110

THEORETICAL INITIAL
CONCENTRATION

SAMPLE TIME CONCENTRATION
0?,;HO m=2
-A-2 0855 1V3
-rt-3 0”10 /T.95
0"}".25 /T "6
N-5 o™"Mo /6-\VVW
sACPH a CORRELATION
ORIENTATION
OF
HOUSE
FRONT
HOUSE CONDITIONS
(open) CLOSED
OPEN (CLOSER)
ON CcFF)
ON (off)
(ON) OFF
1 @ 3 4 5
I1~C
0
12 305



176 Bronson Ave.

Ottawa, Ontario

KIR 6H4

(613) 234-323C
IDENTIFICATION

TEST HOUSE <N

DATE

MODEL £0SSE T

TECHNICIAN FO(rU:R

HEATING SYSTEM N
INTERIOR VOLUME bzS™*

TEST CONDITIONS

OUTDOOR TEMP
WIND SPEED Jo

S NENE

WIND DIRECTION _j£

BAROMETER PRESS

RELATIVE HUMIDITY bbjo

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE [INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4-119

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME oft"IS
THEORETICAL INITIAL
CONCENTRATION -1 PPe
SAMPLE TIME CONCENTRATION
Z1o1Z1-Q-!| 0875 1ZS1
- /0-Z oft:”"5 Nn-"
' tf-3 o<]:o" IL_UL
- d-Vv 0<I:15
_4-5 1d.10
-4-6
—N— 0175
*ACPH CORRELATION O.97M9 4
ORIENTATION
OF
HOUSE
FRONT
HOUSE CONDITIONS
(open) CLOSED
OPEN (CLOSmM)
ON <og)
ON ®>
(ON) OFF
10345
1VC
7>6°/0

@1 2345

Pa8e
of



176 Bronson Ave. page
Ottawa, Ontario 4-120 Of
KIR 6H4 _

Reirospectors

AIR CHANGE TEST REPORT

IDENTIFICATION TEST RESULTS
TEST HOUSE 1 INJECTION TIME Bocc ig >Q-5S
DATE THEORETICAL INITIAL
MODEL CONCENTRATION r° ppb
TECHNICIAN Fuller
HEATING SYSTEM G-0S SAMPLE TIME CONCENTRATION
INTERIOR VOLUME ~ .
11-~o trio
PI'I If: 10-0
H-SO ia-3L
A-4 IX- of n.2
TEST CONDITIONS
AS ix.ao 10.1
OUTDOOR TEMP aa.4 °c
WIND SPEED 10 KPH

ACPH 0-4970 CORRELATION o.eiLH
WIND DIRECTION S ott4\

BAROMETER PRESS _ 100-7 KPa

ORIENTATION
RELATIVE HUMIDITY 78 *70 OF
HOUSE
FRONT I
HOUSE CONDITIONS
PARTITION DOORS (open) CLOSED
WINDOWS OPEN (CLOSED)
HVAC SYSTEM ON (oFF)
VENT FAN ON Q¥
CIRCULATING FAN -® off
PEOPLE PRESENT 1 © 3 4 5
TEMPERATURE  INDOORS o1
RELATIVE HUM. 74 °70
NUMBER OF ENTRANCES 1 2 3 4 5

INTO TEST SPACE



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-323C

IDENTIFICATION

TEST HOUSE ~
DATE oc.T°CIER 17-"2.
MODEL R 0&SgT

TECHNICIAN  FI)6LER /">t H™l
HEATING SYSTEM —~~
INTERIOR VOLUME —

TEST CONDITIONS
OUTDOOR TEMP
WIND SPEED
WIND DIRECTION
BAROMETER PRESS KF><n
RELATIVE HUMIDITY

*2 KPH

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

/NI

4-121 y page

Retrospectors .

AIR CHANGE TEST REPORT

TEST RESULTS
INJECTION TIME 10:00

THEORETICAL INITIAL
CONCENTRATION

SAMPLE TIME CONCENTRATION
.$2101™-A-/ 10.75 19.9*/
\-2Z 10:35 ib.68>
-4-3 i0.M5 i 7=0
-4 10:55 /0.3"7
-4 -5 11:05 17.iT-
-4-6 11:15 15>5 6>
4-7 1/.75 1S.S56
H+K Point riot used
*ACPH Q-~/ CORRELATION <°-~30
ORIENTATION
OF
HOUSE
FRONT
HOUSE CONDITIONS
(open) CLOSED
OPEN (closed)
ON (15FT)
ON c@)
(8D OFF
12 305
£1.30C



4-122

176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(o) za4-3250 Retrospectors

AIR CHANGE TEST REPORT

IDENTIFICATION TEST RESULTS
TEST HOUSE -13 INJECTION TIME ne
DATE THEORETICAL INITIAL
MODEL r CONCENTRATION PPg>
TECHNICIAN Fo6-LE /$iH
HEATING SYSTEM GrAS SAItPLE TIME CONCENTRATION
INTERIOR VOLUME 630)07-g./ WM5 fS.0
-0,-1 Hm IT-5
-6-3 iZ-eS if-/
“CITT 1Z.1S /F.8
-6-5 12:25 /56
TEST CONDITIONS 12:35 1H-1
. -6-7- 1HZ
orrmnoR temp 0.0“C
16 KPti
WIND  SPEED - - «ACPH CORRELATION
WIND DIRECTION
| 00.0 kPA
BAROMETER PRESS ORIENTATION
RELATIVE HUMIDITY °I¥/o0 OF
T HOUSE
m
FRONT
HOUSE CONDITIONS
PARTITION DOORS (open) CLOSED
WINDOWS OPEN closer)
HVAC SYSTEM ON Cog)
mVENT FAN ON C&ef)
CIRCULATING FAN OFF
PEOPLE PRESENT | 2 3 © 5

TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES @1 2 3 4 5
INTO TEST SPACE

DURING TEST PERIOD

56°/.



4-123
176 Bronson Ave. pag-
Ottawa, Ontario

of
KIR 6H4 J—

Retrospectors

AIR CHANGE TEST REPORT

IDENTIFICATION TEST RESULTS

TEST HOUSE INJECTION TIME 30 cc fi) 1:4¢
DATE may 28 /ga THEORETICAL INITIAL
MODF.T. Kusscti- CONCENTRATION 54 ppb
TECHNICIAN Fn™N\cr
HEATING SYSTEM G-aS SAMPLE TIME CONCENTRATION
INTERIOR VOLUME s20535-G-i 13:10 13.(*
13'3.50 13.0
6-3 »3'"Mo 1IM
8-H 13/ 55 10- %
TEST CONDITIONS
6-7? JH: 1o 10.3.
OUTDOOR TEMP °C
WIND SPEED 18 WPM AGPH .0.37A3 CORRELATION D>-IIIL
WIND DIRECTION .. Sul
BAROMETER PRESS loLL Kift» ORIENTATION
RELATIVE HUMIDITY 70 OF
HOUSE
FRONT N
HOUSE CONDITIONS
PARTITION DOORS (OPEN) CLOSED
WINDOWS OPEN (CLOSED)
HVAC SYSTEM ON (6FF}
VENT FAN ON (offF)
CIRCULATING FAN OFF
PEOPLE PRESENT 1 © 3 4 5
TEMPERATURE INDOORS 32-1 °C
lo\ °lo

RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-328C"

IDENTIFICATION

4-124

page

of

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

TEST HOUSE L~ INJECTION TIME
date Pern \R2. THEORETICAL INITIAL
MODEL UOSSET CONCENTRATION ij
TECHNICIAN
HEATING SYSTEM GIAS SAMPLE TIME CONCENTRATION
INTERIOR VOLUME R2joon- A-i
-fl-2 0g-.35 19.80
"<1-3 0&:7?0 19.0<}
ol:05 158
TEST CONDITIONS
-<1-5 oT20 /?.78
OUTDOOR TEMP \o°c
WIND  SPEED kfu “ACPH O.WOO  CORRELATION ©-9970
WIND DIRECTION
BAROMETER PRESS . BO/L."PA ORIENTATION
RELATIVE HumIDITY P70 OF
HOUSE
FRONT
JO-Cj-air co”™oosl.o™ opevw™Q c-lo™e./
HOUSE CONDITIONS
PARTITION DOORS (open) CLOSED
WINDOWS OPEN 251osed)>
HVAC SYSTEM ON
VENT FAN ON (oFF)
CIRCULATING FAN <B> OFF
PEOPLE PRESENT 12 O 4 5
21 0*C

TEMPERATURE
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

INDOORS



4-125

176 Bronson Ave. page
Ottawa, Ontario
of

KIR 6H4

Retrospectors

AIR CHANGE TEST REPORT

IDENTIFICATION TEST RESULTS
TEST HOUSE /I~ INJECTION TIME *7-0S"
DATE -TAN. Id. /~.11> THEORETICAL INITIAL
MODEL (2.uS1?2g-T CONCENTRATION _*5n
TECHNICIAN
HEATING SYSTEM SAMPLE TIME CONCENTRATION
INTERIOR VOLUME - *¢: rvN" X"Z0IM.-n-1 Mo n.43
-a-2 i i

N.1X
—a--3 -0 IL.%7
_/4_q °r.oc>

TR Y
TEST CONDITIONS -1A- 13/2
oUTDOOR TEMP - 1A, C 4: 36 13.23
WIND SPEED /1 K-PU <ACPH CORRELATION
WIND DIRECTION
BAROMETER PRESS  /01-S*Kf* ORIENTATION
RELATIVE HUMIDITY .£ 9% DN OF
L HOUSE
ERONT
HOUSE CONDITIONS
PARTITION DOORS <~AFE2p CLOSED
WINDOWS OPEN (~"CLOSED}
HVAC SYSTEM ON ~OFF>
VENT FAN ON
CIRCULATING FAN CSP OFF
PEOPLE PRESENT 1 (@3 4 5
TEMPERATURE INDOORS (%aC
RELATIVE HUM. 3%
NUMBER OF ENTRANCES ©1 2 3 4 5
INTO TEST SPACE
DURING TEST PERIOD r*ofc.: denti latin™uET To Room.

gy OtoNe.R.



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3282

IDENTIFICATION

TEST HOUSE 15
DATE

MODEL RusseT
TECHNICIAN SeloA

HEATING SYSTEM P.1prT.

INTERIOR VOLUME

TEST CONDITIONS
OUTDOOR TEMP
WIND SPEED
WIND DIRECTION S-U
BAROMETER PRESS /OOfi

RELATIVE HUMIDITY

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

/\/\6

4-126

L8 - 4 8 tew

Pag*
of__
AIR CHANGE TEST REPORT
TEST RESULTS
TN.TECTTON TIME Jo cc wp T7if: 79
THEORETICAL INITIAL
CONCENTRATION ° or>h
N
SAMPLE TIME CONCENTRATION
\V2olol-c-1 ©.T
c-a \o.tf
C—3 i£E-m
d-w \l0"-ZA\
c-S IL.44
ACPH 0-1453 CORRELATION
10
ORIENTATION
OF
Ur\TTCI7
FRONT
HOUSE CONDITIONS
(open} CLOSED
OPEN (closed)
ON (ofFF)
ON (OFF)
) OFF
1 © 3 4 5
28-5°C
ts 70

P 23 4 5



176 Bronson Ave.
Ottawa, Ontario

4-127 c-14

KIR 6H4 A of
(613) 2243280 Retrospectors
AIR CHANGE TEST REPORT
IDENTIFICATION TEST RESULTS
TEST HOUSE { o~ INJECTION TIME 0~'00
DATE ~NE_"PT .\ & X'SZ THEORETICAL [INITIAL
MODEL "RUSAETT CONCENTRATION PPQ
TECHNICIAN P.r|pASQOIM
HEATING SYSTEM  » errT&iC SAMPLE TIME CONCENTRATION
INTERIOR VOLUME 7toVb-A" o$ .~ 2-5W/
OgWwo ZZ.15
(=3 oft: 55
-AW oM io Z1-ol
TEST CONDITIONS
-A-D o2:75 2/. 87
OUTDOOR TEMP jo-0/ -
4 KPH
WIND SPEED WACPH 0.0?55 . CORRELATION 0.7ftfti *
WIND DIRECTION  SW
RELATIVE HUMIDITY ﬁ[ OF
HOUSE
FRONT

A N-C>- Lovo Co 1611

HOUSE CONDITIONS

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

(open) CLOSED
OPEN (CLOSED)
ON (6F|>
ON (ofl)
(ON) OFF

1 2 3 4 5

20°C

60 lo

©1 2345



176 Sronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-323C

IDENTIFICATION

TEST HOUSE [~ INJECTION TIME . |
DATE 70 THEORETICAL INITIAL
MODEL A _US5»AT CONCENTRATION 56-0
TECHNICIAN "bt Nt-\ft
HEATING SYSTEM \fc SAIIPLE TIME concentration:
INTERIOR VOLUME ~ A3 FACAON A o &S
1IT'.SC 1 <.4S
°r.on /<C.IH
<l -ic /0.44
r,'\:£ 11.6X
TEST CONDITIONS HXS
—A-'T °f .
OUTDOOR TEMP — 11 bedesro 11.21
WIND SPEED 2-n <ACPH CORRELATION o
WIND DIRECTION -A.U3,
BAROMETER PRESS / KPA ORIENTATION
RELATIVE HUMIDITY S OF
HOUSE
ERONT
HOUSE CONDITIONS
PARTITION DOORS (OP~> CLOSED
WINDOWS OPEN (~JCLOSAN
HVAC SYSTEM ON Col5>
VENT FAN ON NoFS>
CIRCULATING FAN cS> OFF
PEOPLE PRESENT 1£8 3 4 5
TEMPERATURE INDOORS /TC

RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4—-128

Retrospectors

AIR CHANGE TEST

REPORT

TEST RESULTS

(o)l 2 3 4 5

page



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3282

IDENTIFICATION

TEST HOUSE Ib
DATE

MODEL RusS1'V
TECHNICIAN Fuller
HEATING SYSTEM Graz

INTERIOR VOLUME

TEST CONDITIONS
OUTDOOR TEMP n °c
WIND SPEED a KM
WIND DIRECTION _  UMU)
BAROMETER PRESS  101.8 wpa
RELATIVE HUMIDITY ~ 8.

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

Page
of__
AIR CHANGE TEST REPORT
TEST RESULTS
INJECTION TIME Spec {& H - 3-0
THEORETICAL INITIAL
CONCENTRATION 5N ° n b
SAMPLE TIME CONCENTRATION
/INAN
QzA 1TOO
Cc-3 n-is” 5.11
c-w 13.-30 s"-ai
C-S- laws*” H-73
ACPH 381 CORRELATION
4 N)
ORIENTATION
OF
——————— HOUSE
FRONT

4-129

HOUSE CONDITIONS

(open) CLOSED
OPEN (closed)
ON (off)
ON (oFF)
(on) OFF
1 2 @ 4 5
aj.g
(H Vo
1 O 3 4 5



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-323C"

IDENTIFICATION

TEST HOUSE n
DATE JAK
MODEL ROSSAT

TECHNICIAN F OCrLER/">1
HEATING SYSTEM ~AS

INTERIOR VOLUME && W?

TEST CONDITIONS
OUTDOOR TEMP ~ 1TO*C
WIND SPEED . M KPH
WIND DIRECTION WEST

BAROMETER PRESS

RELATIVE HUMIDITY _ TOO/K

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4-130

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS
INJECTION TIME

THEORETICAL INITIAL

CONCENTRATION 56° PP6
SAMPLE TIME CONCENTRATION
. £50] 13-fi-I1 0&:H5 is->
oft,55 IT-6
- A-3 0°i:05 /6-S
oii5 IS,H
-6-5 oN:25 tz*
-6-6 n.s
-6-" at
«ACPH CORRELATION $
JN
ORIENTATION
"5 OF
1A HOUSE
FRONT

HOUSE CONDITIONS

(open) CLOSED
OPEN (closed)
ON COFF)

ON (Ofr)

Con) OFF
1 2 3 4 5
IT-6°C
33°/.

@1 23445



176 Bronson Ave.
Ottawa,
KIR 6H4
(613) 234-3282

Ontario

IDENTIFICATION

TEST HOUSE 17
DATE tfunC 8 /63,
MODEL ["uSsedV
TECHNICIAN Fuller
HEATING SYSTEM E\e, .¥.
INTERIOR VOLUME  6Z5*"'3

TEST CONDITIONS
OUTDOOR TEMP
WIND SPEED
WIND DIRECTION __
BAROMETER PRESS

3Ll- k °£-

Sg
~101-5*
RELATIVE HUMIDITY

KPo.

2>0vlo

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

4-131

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

page
of

INJECTION TIME 30cC & 135
THEORETICAL INITIAL
CONCENTRATION 5 ~ ppb
SAMPLE TIME CONCENTRATION
saotofl-A-I /4-30 13-4
8-a 14:35' 13-8
8-3 IH: So ia.g
8-4 1S-0OS’ n.9
8-5 I1S: 30 1./
ACPH 0.1343. CORRELATION 0.9474
ORIENTATION
\/\ OF
\ HOUSE
FRONT
HOUSE CONDITIONS
(open) CLOSED
OPEN (CLOSED)
ON (ofFF)
ON (off)
off
1220495
31|°C
57 Vo
1 2 3 4 5 &)



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-328C

IDENTIFICATION

C-15

Retrospectors

TEST RESULTS

TEST HOUSE H INJECTION TIME ft
DATE Oct 4N2— THEORETICAL INITIAL
MODEL CONCENTRAT ION 56.0 PPB
TECHNICIAN
HEATING SYSTEM E-L&CTglC, SAMPLE TIME CONCENTRATION
INTERIOR VOLUME wO 20.1%
fcl 0"."00 Zo.io
oV-1%$ m s
/W oVSo ig-zi
TEST CONDITIONS Jk
/a30
OUTDOOR TEMP H-C
WIND SPEED 1O kpPu BACPH CORRELATION ~ 0.9%3
WIND DIRECTION W W\K)
BAROMETER PRESS . -0 kKDa ORIENTATION
RELATIVE HUMIDITY "1%b \ OF
HOUSE
FRONT
HOUSE CONDITIONS
PARTITION DOORS (~OPEN) CLOSED
WINDOWS OPEN ("CLOSED )
HVAC SYSTEM ON FVPEA
VENT FAN ON <ofFfF2>
CIRCULATING FAN OFF
PEOPLE PRESENT 1 2 © 4 5
TEMPERATURE INDOORS 1$<-
i-cr/o

RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

G)L 2 3 4 5



176 Bronson Avc.
Ottawa, Ontario
KIR 6H4

(613) 234-323C

IDENTIFICATION

TEST HOUSE "7
DATE PgR.Lg/"3
MODEL ft.

TECHNICIAN

HEATING SYSTEM E-LECTg.1~
INTERIOR VOLUME 62,9 rr>3

TEST CONDIT
OrrmooR temp
WIND SPEED
WIND DIRECTION
BAROMETER PRESS _
RELATIVE HUMIDITY

IONS

In ulpu
M

162.0

PARTITION DOORS

WINDOWS
HVAC SYSTEM
mVENT FAN

CIRCULATING FAN

PEOPLE PRESENT
TEMPERATURE
RELATIVE HUM.

INDOORS

NUMBER OF ENTRANCES

INTO TEST SPACE

DURING TEST PERIOD

4-133

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME %= BS-
THEORETICAL INITIAL
CONCENTRATION
SAMPLE TIME CONCENTRATION
2 “"Zoillf -fit-i  ~."00 1<4 .00
°i.lo 73.21
9:30 a 232.
~Prs~ 2.1.0H
—AN g-."zo Nn. y*
10:06 %\>2q

-ACPH aJjAP

HOUSE CONDITIONS

CJDPEN>

OPEN

ON

ON

(s=

I 2 () 4 5
list-

D1 2 3 4 5

CORRELATION O cretl

ORIENTATION
OF
HOUSE

CLOSED
CNLosS8Ir>

roFR>
OFF



176 Bronson Ave.
Ottawa,
KIR 6H4
(613) 234-3282

Ontario

IDENTIFICATION

TEST HOUSE 18

DATE. "Tollv/ 1/K1
MODFT. RusseT
TECHNICIAN Fu~ko

HEATING SYSTEM Oas

INTERIOR VOLUME Wy J

TEST CONDITIONS
OUTDOOR TEMP

WIND SPEED 2L, VPH
WIND DIRECTION ssii
BAROMETER PRESS lot. | KPa
RELATIVE HUMIDITY 59 Vo

PARTITION DOORS

WINDOWS

HVAC SYSTEM

VENT FAN

CIRCULATING FAN

PEOPLE PRESENT

TEMPERATURE INDOORS

RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

P«R*
of

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME 30 cc 13 :/0Q
THEORETICAL INITIAL
CONCENTRATION £ _FFJ
SAMPLE TIME CONCENTRiVTION
5?.a0-70"7-ft-1 /2:35 i-n
fi-a 13. » So
8-3 13°cS <$m61
6-4 13:20
B'5 13- IF 1-17-
acph °-"ycl” CORRELATION o—wa
TWv)
ORIENTATION
OF
7 HOUSE
FRONT
HOUSE CONDITIONS
(opBT) CLOSED
OPEN (CLOSEIT)
ON (ofFfF)
ON (offF)
@> OFF
1 (M 3as
ar:..rc.
bt 7°
1 2 3 4 ©



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-328C

IDENTIFICATION

TEST HOUSE | ~ TN.TE.FITTON TIME.
date Ocrr. THEORET ICAL
MODEL | CONCENTRATION
TECHNICIAN T-i i cl (0T
HEATING SYSTEM ~AS SAMPLE
INTERIOR VOLUME . tv>A SZioofc-A-l
-A-2
"fl'3
-AW
TEST CONDITIONS A
OTTTDOOR TEMP \\ o
WIND SPEED kPil ACPH
WIND DIRECTION <:wv/
BAROMETER PRESS _ m*) .4kPA
RELATIVE HUMIDITY 'S%*/0
ERONT

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

3-135

Retrospectors

AIR CHANGE TEST REPORT

HOUSE CONDITIONS

(open)
OPEN
ON
ON
CsD>
12 @3 4 5
2.0.0X
(HO /o

©1 2 3 4 5

INITIAL

page
of

TEST RESULTS

S6.0 RP5

TIME CONCENTRATION
08'<50
oV.05 J&.2?
0T+ lo -1z
oN3% 16*>b
1n5
CORRELATION 0-9W6

ORIENTATION
OF
HOUSE

CLOSED
(CLOSEj)
(OFp
((OFF)

OFF



IDENTIFICATION
TEST HOUSE
DATE

MODEL
TECHNICIAN

[~
Tftlu

RUSOET
FUGLE R/&I r-jHfl
HEATING SYSTEM

INTERIOR VOLUME /25 m3

TEST CONDITIONS

OUTDOOR TEMP 1.6%
WIND SPEED IS KPH
WIND DIRECTION  SWV

101.1 KPA

BAROMETER PRESS
RELATIVE HumIDITY ©60°/0

PARTITION DOORS
WINDOWS

HVAC SYSTEM

mVENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

DURING TEST PERIOD
com.6usrio/j imuet

4-136 Ege
Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME

THEORETICAL
CONCENTRATION

INITIAL

10" 20

SAMPLE TIME CONCENTRATION
io:K5 turn
-ti'Z fo:55
-P-3 Il: 05 1™M3
-P-H 1115 K_LtC
-a-3 Il: 13 /14.TZ
-A-6 11-33 15. 8" /
11.53
"QINr A-1 Wen- u™e.O
acph CORRELATION (3.~"2n
/N ORIENTATION
I OF
kS tivl oL
ERONT
HOUSE CONDITIONS
(opjj» CLOSED
OPEN (CLOSED)
ON (OFF)
ON CofF)
1z204as
| T5°C
PZ°lo

G)L 2 3 4 5

PFIRTITIE4V"

STUFFED WITH ZWSulFITlon]



4-137

176 Bronson Ave. page

Ottawa, Ontario

KIR 6H4 of__

e Retrospectors

AIR CHANGE TEST REPORT

IDENTIFICATION TEST RESULTS
TEST HOUSE 3o INJECTION TIME 30 oc % FF-0T.
DATE THEORETICAL INITIAL
MODFT. CorHarul CONCENTRATION 5- pob
TECHNICIAN U)
HEATING SYSTEM Gras SAMPLE TIME CONCENTRAT ION
INTERIOR VOLUME (p£>0 A0Fcadl-«-1 *e_31 5 90
A-3L 2-.44 5-S-q
A-3 4.04 S.22.
A-S 4--19 4-4a
TEST CONDITIONS
g A-S 4--34 4.83
OUTDOOR TEMP 14° c
WIND SPEED 7 KPM ACPH 0.2047  CORRELATION
WIND DIRECTION UeST
BAROMETER PRess . \\.\ KP/V ORIENTATION
RELATIVE HUMIDITY  7(d 7. OF
\ HOUSE
FRONT
HOUSE CONDITIONS
PARTITION DOORS (open} CLOSED
WINDOWS OPEN (CLOSES)
HVAC SYSTEM ON (ofF)
VENT FAN ON N}
CIRCULATING FAN ) off
PEOPLE PRESENT 1 2 3 4@
TEMPERATURE INDOORS 2<?.8°C

RELATIVE HUM.
NUMBER OF ENTRANCES 1 (D3 4 5
INTO TEST SPACE



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-323C

IDENTIFICATION

TEST HOUSE
DATE fiNi ofe-6
MODEL CoRri-ftslQ

TECHNICIAN  Fofri-gR.
HEATING SYSTEM G

INTERIOR VOLUME 64>0

TEST CONDITIONS

OUTDOOR TEMP
WIND SPEED

LLENSs.
CQurfl
WIND DIRECTION ~
BAROMETER PRESS  l1o™” KPfl
RELATIVE HUMIDITY 1-~o

PARTITION DOORS
WINDOWS

HVAC SYSTEM

mVENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE [INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
«INTO TEST SPACE
DURING TEST PERIOD

4—-138

Retrospeciors

AIR CHANGE TEST REPORT

TEST RESULTS
mNrrTTm cems 17\oo
THEORETICAL INITIAL
OONCENTRATION 53
SAMPLE TIME CONCENTRATION
106-6-1 12:25 2i.0
-6 12:75 20.0
-6-1 12:45 J8.8
-6-W 12:56 i&.1
-Ib~5 13:05 /-2
-&L 13115
-6"7 )'5.25 J6-)

*ACPH O-ZloXI

\r

ERONT

HOUSE CONDITIONS

(open)
OPEN
ON
ON

I 2@3) 4 5
1&.2"C

"bI°lo

@1 2 3 4 5

CORRELATION

0-"31

ORIENTATION
OF
HOUSE

CLOSED
dCLOSED)

@
OFF



4-139
176 Bronson Ave.

- page
Ottawa, Ontario f
KIR 6H4 o _

(019 2303282 Retrospectors

AIR CHANGE TEST REPORT

IDENTIFICATION TEST RESULTS
TEST HOUSE 2\ TN.TFrTTDM TIME, 3”cc
DATE 5/872- THEORETICAL INITIAL
MODF.T. Cor'tlanci CONCENTRATION 5" ppb
TECHNICIAN
HEATING SYSTEM (Vas SAMPLE TIME CONCENTRATION
*
INTERIOR VOLUME ULO on - 16
A-a 1i-HO to-T-
A-3 13: SS /0.3
A-»4 N‘IO
TEST CONDITIONS
A-S' m.-Ai" \/
OUTDOOR TEMP 310-S °C
WIND SPEED m KpK ACPH O°II"I'I  CorreLATION 0.<WM
WIND DIRECTION Sou+k
N
BAROMETER PRESS  lol.g KPrx V ORIENTATION
RET.ATTVE HUMIDITY N OF
\ HOUSE
FRONT
HOUSE CONDITIONS
PARTITION DOORS (gpeiT) CLOSED
WINDOWS OPEN (CLOSE5)
HVAC SYSTEM ON (ofF)
VENT FAN ON (oFF)
CIRCULATING FAN @= OFF
PEOPLE PRESENT 1 © 3 4 5
TEMPERATURE INDOORS ao.s °C
RELATIVE HUM. feo ~0
NUMBER OF ENTRANCES 1 © 3 4 5

INTO TEST SPACE



176 Bronson Ave
Ottawa, Ontario
KIR 6H4

(613) 234-328C'

IDENTIFICATION

TEST HOUSE
DATE OCT.IVFfgjL
MODEL L. AKO

TECHNICIAN P-UGLfeft-
HEATING SYSTEM
INTERIOR VOLUME

PN

4&0 firi?

TEST CONDITIONS
OUTDOOR TEMP

WIND SPEED ~7 tcPI-F
WIND DIRECTION SC3tAT fV
BAROMETER PRESS  l1&I1tf fciPA

RELATIVE HUMIDITY £>£>76

PARTITION DOORS
WINDOWS

HVAC SYSTEM

"TENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4-140

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME N
THEORETICAL INITIAL
CONCENTRATION
SAMPLE
rho <1:30
-H-1
-Ar-Z
-*-<4  /cy.on
-A-r 1p-10
i0"-2jb
—fir-1 ro*2o
«ACPH 0-21 HZ
OR
FRONT

HOUSE CONDITIONS

TOPEN" ™
OPEN
ON
ON

1 2 3 (35

CNCON~> 2 3 4 5

-0s"

£R°

TIME CONCENTRATION

2H~Hh

A(oM5
JU- 00
fio-Zj

CORRELATION oJ

IENTATION
OF
HOUSE

CLOSED

cT51osed”™>

StfFT&
OFF

Cc-17

page
of



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-323C

IDENTIFICATION

TEST HOUSE Z1

DATE JTAH.2$~/T3
MODEL <10 KT UAK O
TECHNICIAN

HEATING SYSTEM

INTERIOR VOLUME GbC

TEST CONDITIONS

OUTDOOR TEMP [°N
winD SPEED 20
WIND DIRECTION  5UJ>
BAROMETER PRESS -10q-1
RELATIVE HUMIDITY zbua=
PARTITION DOORS
WINDOWS
HVAC SYSTEM
VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS

RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4-141

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME 1IQ°10
THEORETICAL INITIAL
CONCENTRATION
SAMPLE TIME CONCENTRATION
N36l12"N-1 10\Z<
irv'-iK 20.3<ri
-A"J 101INF \Ci .Ul
—A"Y tl.o<
—-A-5 n-.iS
-A"6 n-2< IL_Kb
-A™? U-I< /4.Sl1
*ACPH -0 »"Z"7 —== CORRELATION i
ORIENTATION
OF
HOUSE
ERONT
HOUSE CONDITIONS
(AOPENA closed
OPEN Ccjjosm™)
ON (9Fp
ON (02)
(on) OFF
1 2 3 @) 5
© 2 3 4 5
pyoTt: uonc. Dcxsa aPeNv/™G
AiI-G »-*< A -7
or'.-SiTHe. ™in0 DRoPP6-C>

A-Cl,



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3282

IDENTIFICATION

TEST HOUSE aa
DATE

MODEL CorflanJd
TECHNICIAN Fuller
HEATING SYSTEM Grab
INTERIOR VOLUME (0&0rn

TEST CONDITIONS
OUTDOOR TEMP
WIND SPEED
WIND DIRECTION
BAROMETER PRESS
RELATIVE HUMIDITY

30-4 °C _
aa-3" KftH
Sul

(o0™o

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

_100-<3 Kftx.

4-142

Pag
of _

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME cc la-os’
THEORETICAL INITIAL
CONCENTRATION SZppb
SAMPLE TIME CONCENTRIN\TION
sao-711-B-1i ia.-30 10.7-0
6-a
8-3 11-00
6-4 13./¢" ol
6-5- 13-30
AGPH O-3-1n/ CORRELATION
M 1 ORIENTATION
OF
HOUSE
FRONT
HOUSE CONDITIONS
(10PELD) CLOSED
OPEN (CLOSED)
ON (OFF)
ON <8ET>
OFF

1 2 (3 4 5
71 °c
L8 °70

12 3Sos



C-18

176 Bronson Ave.
Ottawa, Ontario page

K1R 6H4 ' of _

(613) 234-328¢ Ret rospeCtorS

ATR CHANGE TEST REPORT

IDENTIFICATION ~ TEST RESULTS
TEST HOUSE 2 INJECTION TIME iSO
DATE SEPTA8IE THEORETICAL INITIAL - -~ © .
MODEL CORT CONCENTRATION 3. PG
TECHNICIAN ¥
HEATING SYSTEM GAS SAMPLE TINE CONCENTRATTON
A 3
INTERIOR VOLUME _(obfinn~ 8209 28-Q- | 08115 20,9
-A-2 08:30 19.%6
-8-3 o8:45 IR.98
A4 o%:00 iIR.07
TEST CONDITIONS A
o AR 09:15 1.9/
ouTpooR TEMP 1 R°C
pi -
WIND SPEED — 1 KPR AcPH _©:124%  CORRELATION _o-9%99
WIND DIRECTION __hiNN ’ .
BAROMETER PRESS JQL&;@Q 1 N ORIENTATION
RELATIVE HuMIDITY _100% A OF
) 4 : HOUSE
FRONT
HOUSE CONDITIONS
PARTITION DOORS CLOSED
WINDOWS )
HVAC SYSTEM
VENT FAN

CIRCULATING FAN
PEOPLE PRESENT

TEMPERATURE INDOORS 19.0°C
RELATIVE HUM. F0°/,
NUMBER OF ENTRANCES 1204 s

INTO TEST SPACE
DURING TEST PERIOD




176 Bronson Ave. '

Ottawa, Ontario 4_144 -
fo13) 2343280 o
Retrospectors
AIR CHANGE TEST REPORT | '
IDENTIFICATION TEST RESULTS
TEST HOUSE 22, INJECTION TIME Aug
DATE PRt JEX THEORETICAL INITIAL  _ o
MODEL _@w&_ CONCENTRATION < 3;;__@ QD i
HEATING SYSTEM MS.__. TIME CONCEN‘TRATIO_NA ,
INTERIOR VOLMME _L&O wns b T 17.67
g:so 16.34 )
(0100 gg‘.uo
joiap 1336
TEST CONDITIONS do:30  _IL6E
ouTnoor TEMP =}K.°C. 10140 1.15
WIND SPEED 20 %O
. = ACPE €. 401% CORRELATION £.4993
WIND DIRECTION _{L.€ .

BAROMETER PRESS . [0Z.C ¥op

RELATIVE HUMIDITY _S0%

) |285°

ERONT

ORIENTATION
oF
HOUSE

HOUSE CONDITIONS

PARTITION DOORS
WINDOWS
HVAC SYSTEM
‘VENT FAN
, CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD




176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3282

IDENTIFICATION
TEST HOUSE 33
DATE Tun* 11 1S3
MODEL CorA-UnM
TECHNICIAN StVors

HEATING SYSTEM EUc+.

INTERIOR VOLUME

TEST CONDITIONS
OUTDOOR TEMP /8

WIND SPEED 33KPH
WIND DIRECTION U)t5+
BAROMETER PRESS lol 1 KPA

RELATIVE HUMIDITY (*«4 °70

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

4-145

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME

THEORETICAL
CONCENTRATION

SAMPLE

A-T.
A-3
A-M

fits"

ACPH 0-0"38

HOUSE CONDITIONS

(QPEN~

OPEN

ON

ON

(on)
10345
31 °C

70 0?0

O@ 2 3 4 5

35 cc "> lo".Ss"

INITIAL

pph
TIME CONCENTRATION
11:30 IM-7
Il: sr I1HS
11-50 14-0
13: 08 13-8
13:30 13-4
CORRELATION o - i
ORIENTATION
OF
HOUSE
CLOSED
(closed)
<g?F>
(oyy)

OFF



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-323C"

IDENTIFICATION
TEST HOUSE

DATE

MODEL coaTiQiJO___
TECHNICIAN FOfriefl /sijvJHA
HEATING SYSTEM EUcTftIC

INTERIOR VOLUME 660 ™

TEST CONDITIONS
OUTDOOR TEMP
WIND SPEED il
WIND DIRECTION N E
BAROMETER PRESS jog-"i KPA
RELATIVE HUMIDITY 56%

'i°C

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4-146

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

C-19
page
of

INJECTION TIME 10i3°
THEORETICAL INITIAL
CONCENTRATION 5 PPQ
SAMPLE TIME CONCENTRATION
1022-13-1 10-55 Zy.Go
"0-2 JI-06 23.3"
-0-3 in "M .tf
-G-j 1:25 Z2-HH
-0-6 11:35
-0-4 IMS 21-05
I: 55 Z1.03

*ACPH 0-/1"30

CORRELATION

ORIENTATION

OF
VN HOUSE
FRONT
HOUSE CONDITIONS
(OPEN) CLOSED
OPEN (CLOSED)
ON (57F)
ON (§FF)
<ON) OFF
O 2 3 4 5
1S-1°C
636/0
&1 2 3 4 5



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-323C"

IDENTIFICATION

TEST HOUSE ~3 INJECTION TIME 1"-Q0
DATE 15 113> THEORETICAL INITIAL
MODEL C-GFiT CONCENTRATION AT raoio
TECHNICIAN 5 | KIHFr
HEATING SYSTEM ~.1-£CTR(C SAMPLE TIME CONCENTRATION
INTERIOR VOLUME 66Cyv3 A-1
“A"2  X-.CFfr
A--3 Z2-H
A-0 <7:/<s ZZ _H
°r:iS S.1-3
TEST CONDITIONS -fte. ao-R
~Ft" 1 ~0-5
OUTDOOR TEMP f1-H Dot uici
7\
WIND SPEED 2 sicph  0-°A CORRELATION
WIND DIRECTION A.10.
BAROMETER PRESS 101 .KKPK ORIENTATION
RELATIVE HUMIDITY OF
HOUSE
HOUSE CONDITIONS
PARTITION DOORS <t5p§p CLOSED
WINDOWS OPEN CCLOSED™)
HVAC SYSTEM ON
VENT FAN ON
CIRCULATING FAN OFF

PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

DURING TEST PERIOD

4C%

a4-147

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

1<) 3 4 5

1z20o04a5

page

of



176 Bronson Av*.
Ottawa, Ontario
KIR 6H4

(613) 234-3282

IDENTIFICATION

TEST HOUSE 24

DATE s /52
MODEL Cor
TECHNICIAN Fuller
HEATING SYSTEM G-as
INTERIOR VOLUME m3

TEST CONDITIONS
OUTDOOR TEMP

WIND SPEED KPM
WIND DIRECTION , I17°EST
BAROMETER PRESS _ /0 f-2 KkIPA
RELATIVE HUMIDITY | £( %0

PARTITION DOORS

WINDOWS

HVAC SYSTEM

VENT FAN

CIRCULATING FAN

PEOPLE PRESENT

TEMPERATURE INDOORS

RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

4-148

Page
of_

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME

3S"ce(S> 6°3.0

THEORETICAL INITIAL
CONCENTRATION i" - p~k
SAMPLE TIME CONCENTREYTION
miog-A-I -So
A2 9:05 1.
A-3 il: Xo 10.3
AW A.'SS'
A-S 9-"0 o\.1{
ACPH O "LOI (o CORRELATION 0.47%0
ORIENTATION
OF
\ HOUSE
FRONT
HOUSE CONDITIONS
(opeiT) CLOSED
OPEN (CLOSES)
ON ~FF)
ON Grr)
(ON) OFF
1 © 3 4 5
3t5.g @C
(pi 1o



4-149

176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3282

Pa8e
of

Retrospectors

AIR CHANGE TEST REPORT

IDENTIFICATION

TEST RESULTS

TEST HOUSE INJECTION TIME 8°Q0O
DATE ~/—-PT- THEORETICAL INITIAL
mobeL  1~~0Cl~c- CONCENTRATION PFG>
TECHNICIAN Hiu-Ua
HEATING SYSTEM G~AS SAMPLE TIME CONCENTRATION
INTERIOR VOLUME —~ 0ZoUl—Fi-1 neBE
a(\-Z oS_Wo
-4-3 oSi Z1>_U
0”1 (0
TEST CONDITIONS d-5
-u= ovZS ztMZ
OUTDOOR TEMP lH°C
Co k-Y\[Kr'
WIND  SPEED [ ACPH °- CORRELATION O —W!
WIND DIRECTION
BAROMETER PRESS _ lo\n ORIENTATION
RELATIVE HUMIDITY \OOd/o OF
HOUSE
FRONT
HOUSE CONDITIONS
PARTITION DOORS (open) CLOSED
WINDOWS OPEN (closed)
HVAC SYSTEM ON (ToFF)
VENT FAN ON Coff)
CIRCULATING FAN (ON) off
PEOPLE PRESENT © 2 3 4
TEMPERATURE INDOORS ire
RELATIVE HUM. TZ°(0
NUMBER OF ENTRANCES ©1 2 3 4

INTO TEST SPACE



4-150

Reirospectors

AIR CHANGE TEST REPORT

IDENTIFICATION TEST RESULTS

RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

TEST HOUSE ~ INJECTION TIME
DATE cffl rj 0*?- FtT THEORETICAL INITIAL
MODEL Cof*-r"QiyJo CONCENTRATION S3  pee.
TECHNICIAN gq/SiMHN)
HEATING SYSTEM &AS SAMPLE TIME CONCENTRATION
INTERIOR VOLUME oB:Ro Ro.t/
s A-2 08:30 Zol
-d-3 08:70 I°1.H
*Ne7 08:50 /<j.0
_A-5 0700 18.3
TEST CONDITIONS -A"6 07:10 ir
o*C arxo f—H
OUTDOOR TEMP
Ro KPH
WIND  SPEED «ACPH CORRELATION
WIND DIRECTION
100.ZKPFI
BAROMETER PRESS ORIENTATION
RELATIVE HUMIDITY °\Vlo OF
HOUSE
ERONT
HOUSE CONDITIONS
PARTITION DOORS (open) CLOSED
WINDOWS OPEN (~CLOSED)
HVAC SYSTEM ON
«VENT FAN ON ((OFF)
CIRCULATING FAN cSP OFF
PEOPLE PRESENT 1 © 3 4 5
TEMPERATURE INDOORS 11&C
HHe lo



4-151

176 Bronson Ave. P»g'
Ottawa, Ontario Of
KIR 6H4 -

e Retrospectors

AIR CHANGE TEST REPORT

IDENTIFICATION TEST RESULTS
TEST HOUSE 1S TMTEOTTOM TIME. 3%cc (g) 1-Olo
VODE.T. CoV'-Hartd CONCENTRATION 52 ppb
TECHNICIAN Sc+oa
HEATING SYSTEM  (r«5 SAMPLE TIME CONCENTRATION
INTERIOR VOLUME  (r&0 fi-( T3l 453
fc.H4
A-3 /0-0]| S-\q
A-4 lo-.Ifc S.7fc>
TEST CONDITIONS
ft-5 10-31 S.so
OUTDOOR TEMP
WIND SPEED 1 Kwh ACPH CORRELATION (M&SI
WIND DIRECTION Uesf
. . 4
BAROMETER PRESS _ loi-H KPii / ORIENTATION
RELATIVE HUMIDITY  H *)o / OF
y HOUSE
FRONT

HOUSE CONDITIONS

PARTITION DOORS (open) CLOSED
WINDOWS OPEN (closed)
HVAC SYSTEM ON (off)
VENT FAN ON (ofF)
CIRCULATING FAN ) off
PEOPLE PRESENT 1 (2 3 4 5

TEMPERATURE INDOORS IG.7 °C

RELATIVE HUM. 7S70

NUMBER OF ENTRANCES 1 © 3 4 5

INTO TEST SPACE



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-328C'

IDENTIFICATION

TEST HOUSE

DATE CArT . ENTE2.
model (Hnipnrf-AnTi
TECHNICIAN

HEATING SYSTEM Gs
INTERIOR VOLUME U fcp.

TEST CONDITIONS
OUTDOOR TEMP

WIND SPEED -~ KPH
WIND DIRECTION

BAROMETER PRESS __ XMA
RELATIVE HUMIDITY r

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4-152

page
of

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME JiV-0fS
THEORETICAL INITIAL
CONCENTRATION 53 ~PS
SAMPLE TIME CONCENTRATION
8511006-" iR:30 27 .00
-G-2 (2.WSs Zo.V
-G-3 13-00 Zo.tf
-6W 1S.1S 19QV
13:30 19-22
sACPH CORRELATION  °-\(iL10
ORIENTATION
OF
HOUSE
FRONT
HOUSE CONDITIONS
(open) CLOSED
OPEN ("CLOSED™)
ON P
ON ~FF>
OFF

1 6 3 4 5
~o°C
1S°to

M 2 3 4 5



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-323C*

IDENTIFICATION

TEST HOUSE 2%~
DATE
MODEL rjDRT LALIV D

TECHNICIAN St MV+A
HEATING SYSTEM

INTERIOR VOLUME >0 Ha3

TEST CONDITIONS

OUTDOOR TEMP - 1~ °C
WIND SPEED 13KPH
WIND DIRECTION EFEST

BAROMETER PRESS /f00.% tIfH
RELATIVE HUMIDITY

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4-153

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME
INITIAL

THEORET ICAL
CONCENTRATION

SAMPLE

sznjo-A—-/

-A"7

mACPH 0-2.62-1

FRONT

HOUSE CONDITIONS

CMpeiT)
OPEN
ON
ON

dip

1 2 (3 4 5

i,
S*1'%o

() 1 2 3 4 5

S3
TPb

TIME CONCENTRATION:

9:10 m, °\
/ft.82-

~-So

*1:70 1&.-fZ-
17-01
iz-1t

/0" .0t 15.

CORRELATION 0-772S

ORIENTATION
OF
HOUSE

CLOSED
(Mclosld™
("OFF™)
(énr>
OFF

page

of



176 Bronson Ave.
Ottawa,

KIR 6H4
(613) 234-3282

Ontario

IDENTIFICATION

4-154
—\V//TA

A PP

Retrospectors

Pag*
of _

AIR CHANGE TEST REPORT

TEST RESULTS

TEST HOUSE INJECTION TIME 3 £ cc. <0 ISIr3o
DATE ‘Tufte 39/6a. THEORETICAL INITIAL i
MODEL U3, (J0I/j CONCENTRATION U
TECHNICIAN “u”ler j Setort
HEATING SYSTEM SAMPLE TIME CONCENTRATION
INTERIOR VOLUME T9q saowq-d-1 12-55-
0>-1 13: io T-./fc
8*3 13-AS 6.76
6-4 13-40 6,45
TEST CONDITIONS ,
. ft-S 13:SS 6.07-
OUTDOOR TEMP 310°C
KPM
WIND  SPEED 5 ACPH CORRELATION O -W5
WIND DIRECTION EasT
t
BAROMETER PRESS l00.S KPa i< ORIENTATION
OF
RELATIVE HUMIDITY \ A
FRONT
HOUSE CONDITIONS
PARTITION DOORS (opoT) CLOSED
WINDOWS OPEN ~LOSEIp
HVAC SYSTEM ON (OFF)
VENT FAN ON (off)
CIRCULATING FAN 3 OFF
PEOPLE PRESENT 1=2e4a5
TEMPERATURE INDOORS 23 °c
RELATIVE HUM. 73 70

NUMBER OF ENTRANCES
INTO TEST SPACE

® 2 3 4 5



4-155 C-22

176 Bronson Ave. P>ge
Ottawa, Ontario

of
KIR 6H4

e Retrospectors

AIR CHANGE TEST REPORT

IDENTIFICATION TEST RESULTS
TEST HOUSE ~ INJECTION TIME °6"<5
DATE THEORETICAL INITIAL
MODEL Uillon CONCENTRATION ~
TECHNICIAN rugU.ri J6: n i
HEATING SYSTEM  ~A5 SAMPLE TIME CONCENTRATION
INTERIOR VOLUME ‘' ¢ .82.10X-1-0-1 c&" .Wo IT.86
0Q:go
- A-3 09:00 16.05
0”10 tH-Ib
oT’'Ro 11.Qb
N\ = -
TEST CONDITIONS -fl-t 07230 12.7-1
o")'Mo IThw
OUTDOOR TEMP
WIND SPEED 30 «ACPH I CORRELATION O-"j
WIND DIRECTION 3 W
BAROMETER PRESS >01-" KPA NI ORIENTATION
RELATIVE HUMIDITY  ~20/0 OF
HOUSE
FRONT
HOUSE CONDITIONS
PARTITION DOORS (OPEN]) CLOSED
WINDOWS OPEN (CLOSER
HVAC SYSTEM ON (OFF)
VENT FAN ON (off)
CIRCULATING FAN @D OFF
PEOPLE PRESENT 1 © 3 4 5
TEMPERATURE INDOORS arc
RELATIVE HUM. 561
NUMBER OF ENTRANCES 1 2 3 4 5

INTO TEST SPACE
DURING TEST PERIOD



176 Bronson Ave
Ottawa, Ontario
KIR 6H4

(613) 234023C

IDENTIFICATION

TEST HOUSE

DATE

MODEL t,J u-uoiQ
TECHNICIAN

HEATING SYSTEM G f\S
INTERIOR VOLUME yG

TEST CONDITIONS

OUTDOOR TEMP  —i~°C
WIND SPEED 26 kLPH
WIND DIRECTION M W=,
BAROMETER PRESS  IC)XJ>IC?G

RELATIVE HUMIDITY

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

vP n

4-156

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME
THEORETICAL INITIAL
CONCENTRATION

1

SAMPLE TIME CONCENTRATION
M(b20°17Prl tv."S"S*
jU1-Lt6 woo .
-K-Z  ty-"S'S as2>
- R-L 1y.0Z 1Z.K
““Br-5 ib.is m =
IVis 1 (40
1VK 11.0Q
eACPH 0-2-03/L CORRELATION
ORIENTATION
OF
HOUSE
ERONT
HOUSE CONDITIONS
(OPEN] CLOSED
OPEN
ON
ON Gort>
dsD OFF
1(5) 3 4 5
11

I 2 3 4 5



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3282

IDENTIFICATION

TEST HOUSE

DATE WA\ AS /«>
MODKY .

TECHNICIAN Fuller

HEATING SYSTEM
INTERIOR VOLUME

TEST CONDITIONS

OUTDOOR TEMP m
WIND SPEED IS KPH
WIND DIRECTION UlesF
BAROMETER PRESS

RELATIVE HUMIDITY

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

loi-S KPa

4—-157

of _
AIR CHANGE TEST REPORT
TEST RESULTS

INJECTION TIME 3$ cc ¢ \L>:3Q
THEORETICAL INITIAL
CONCENTRATION M ppb
SAMPLE TIME CONCENTRATION
ffp-osas-oi 5-4M

c-a 17: io M.

C-3 n-aJ H.

c-4 17: MO 3.SS

C*5 17: SS" 3-70

ACPH O0-SKSfe

FRONT N

HOUSE CONDITIONS

(OPEIT)

OPEN

ON

ON

(ON)

10 3 4 5
n °c

Nn/a

1034a5

CORRELATION o.Mqg aa

ORIENTATION
OF
HOUSE

CLOSED
(CLOSES)
(ofF)
(OFF)

OFF

closed

Pag*



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-328C!

IDENTIFICATION

TF.ST HOTTSF. 2.A

DATF. SEIVT.ORM .
MFinFT. \A/! L-U0"AJ
TECHNICIAN ]

HEATING SYSTEM as
INTERIOR VOLUME v,3
TEST CONDITIONS

OUTDOOR TEMP
WIND SPEED a'tt  |Ka
WIND DIRECTION . MW

BAROMETER PRESS AO-"I1-Z
RELATIVE HUMIDITY

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4—-158

page
of

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME
THEORETICAL
CONCENTRATION

SAMPLE

\-z
N-3

mACPH

ERONT

HOUSE CONDITIONS

(OPENA)
OPEN
ON
ON

diD

1 2 3
2.0-o0"™

T oslo

4 <5>

I ©3 4 5

) IAT-A0

INITIAL

PN

pp”™

TIME CONCENTRATION

13; °5
\Z:lo
/3;35
13: So

1€.Sli

iy-n

1H-%6

c>b

CORRELATION

ORIENTATION
OF
HOUSE

CLOSED

Crclosed™n

COFF ~
OFF



176 Bronson Ave.
Ottawa, Ontario

KIR 6H4

(613) 234-3230
IDENTIFICATION

TEST HOUSE

date Tan . vS/igr™>

MODEL Ul tu(,ocO

TECHNICIAN 51 NHA-

HEATING SYSTEM
INTERIOR VOLUME

TEST CONDITIONS
OUTDOOR TEMP - 19.°c
WIND SPEED
WIND DIRECTION
BAROMETER PRESS

RELATIVE HUMIDITY

Z VA-PIA
0-10.

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE [INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4-159

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME 1Z-0Q
THEORETICAL INITIAL
CONCENTRATION Dpto
SAMPLE TIME CONCENTRATION
/ X:zs- 17-0
12 15, H
-fa-? /AT 1S.S
-R-t, 3.7
/V.c£ 11.3
—R"4 1z'.iC /2.5
zik2 <
0*3 r\ot os«ci
“AfTPff 3271 CORRELATION
ORIENTATION
OF
HOUSE
ERONT * N
HOUSE CONDITIONS
CLOSED
OPEN crCLosm”
ON Con>
ON
Ba OFF
1 2 3 5
01 ©3 4 5



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3282

IDENTIFICATION

TEST HOUSE

DATE 3.7 /8i
MODET. U); llou>
TECHNICIAN Fuller
HEATING SYSTEM (rCks
INTERIOR VOLUME w3

TEST CONDITIONS

OUTDOOR TEMP 3 °C
WIND SPEED 1 KPH
WIND DIRECTION su

BAROMETER PREss _ 10I-S
RELATIVE HUMIDITY  fco 870

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

4-160

P»ge
of__

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME

35ex @ tjl-Ao

THEORETICAL INITIAL
CONCENTRATION HH PPb
SAMPLE TIME CONCENTRATION
S310S37-A-1 (o.C*
lo:oo0
A-3 10: S-HO
A-4 10:30 H-90
A-5 fO-MS"
ACPH 0.161ft CORRELATION
ORIENTATION
OF
5 HOUSE
FRONT N
HOUSE CONDITIONS
(5pen) CLOSED
OPEN Closed])
ON (off)
ON (off)
(ON) OFF
O 2 3 4 5
ao.a°c

®1L 234a45



C-2k
A-161

176 Bronson Ave. page
Ottawa, Ontario

of__
KIR 6H4

e Retrospectors

AIR CHANGE TEST REPORT

IDENTIFICATION TEST RESULTS
TEST HOUSE 2=2. INJECTION TIME 1IQ OQ
DATE <,E>r—-2Z". THEORETICAL INITIAL
MODEL NN | CONCENTRATION -~ ppb
TECHNICIAN lrvee | Ual
HEATING SYSTEM G AS . SAMPLE TIME CONCENTRATION
INTERIOR VOLUME [owv* UON— O —i n /T
/)2 10:~0 iT.1*/
i0.-55 ~n_35
1l: to H>_lo
TEST CONDITIONS )
/-5 il-ZS
OUTDOOR TEMP 16
WIND SPEED \E>KPU *ACPH 0.Z.to"lS  CORRELATION O-~QOl
WIND DIRECTION
BAROMETER PRESS \O"1— ORIENTATION
RELATIVE HUMIDITY OF
HOUSE
FRONT
HOUSE CONDITIONS
PARTITION DOORS Qpe*£> CLOSED
WINDOWS OPEN ~Closed
HVAC SYSTEM ON CoffZ>
VENT FAN ON
CIRCULATING FAN ~ on" OFF
PEOPLE PRESENT 1 <€) 3 4 5
TEMPERATURE . INDOORS In°c
RELATIVE HUM. 40/
NUMBER OF ENTRANCES @1 2 3 4 5

INTO TEST SPACE
DURING TEST PERIOD



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-328C

IDENTIFICATION

TEST HOUSE 22

DATE JAK  /F 2,
MODEL 10 { Huaco
TECHNICIAN  AuGLC--fe. .

HEATING SYSTEM
INTERIOR VOLUME

TEST CONDITIONS

OUTDOOR TEMP 2*1®t-
WIND SPEED /Il KPIX
WIND DIRECTION S~
BAROMETER PRESS 10Q7-1

RELATIVE HUMIDITY  S~<3%

PARTITION DOORS
WINDOWS

HVAC SYSTEM

mVENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

An
4-162

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME ~: SO
THEORETICAL INITIAL
CONCENTRATION __
SA1IPLE time CONCENTRATION
HI
—A"2 13.Z
reL?  VT-IF li.z
q:Is 12-3
-'4-<T ns
A4
2T QTs< SHZ
PoiysL
*AfTPH CORRELATION 0/7?g/V
ORIENTATION
OF
HOUSE
ERONT
HOUSE CONDITIONS
(JPEIp CLOSED
OPEN CCLOSEIp
ON
ON COFF>
OFF
1 2 3©& 5
1 XaC
pL?%

©1 2 3 4 5



176 Bronson Ave
Ottawa, Ontario
KIR 6H4

(613) 234-3282

IDENTIFICATION

TEST HOUSE 30

DATE 1 1S2
MODEL LJivoel
TECHNICIAN StLoo

HEATING SYSTEM &qf>
INTERIOR VOLUME

TEST CONDITIONS

OUTDOOR TEMP 2XT °c
WIND SPEED

WIND DIRECTION .  six;
saRoMETER PRess 01,3 KPA
RELATIVE HumiDITY  L,SJ»

PARTITION DOORS
WINDOWS

HVAC SYSTEM
VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES

INTO TEST SPACE

4-163

P*g*
of

Reirospeciors

AIR CHANGE TEST REPORT

THEORETICAL
CONCENTRATION

SAMPLE

yaoioT"" A-i
A-5
A-3
A-H
A-S

ACPH

FRONT

HOUSE CONDITIONS

(ppoT)
OPEN

ON
ON

(S)

1 2 3 © 5

24°C
7a 70

@ 2 3 4 5

TEST RESULTS
INJECTION TIME

INITIAL

3$cc(ft
A*7 ppb
TIME CONCENTRiITION
Aol
9’1k
Ne31
=13
CORRELATION 0.cjn0oo
ORIENTATION
OF
HOUSE
CLOSED
CLOSED)
<OFF>
(oft)
OFF



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-328C

IDENTIFICATION

TEST HOUSE ~0
DATE 'bObcL
MODEL )dl ~MQvd

TECHNICIAN Fi/Jder

HEATING SYSTEM fc*5

INTERIOR VOLUME ~ ~N3

TEST CONDITIONS
OUTDOOR TEMP /0.5°"
WIND SPEED
WIND DIRECTION
BAROMETER PRESS | ° <~
RELATIVE HUMIDITY >

LHA

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

C-25

4-164 page

Retrospectors "

AIR CHANGE TEST REPORT

TEST RESULTS
INJECTION TIME

THEORETICAL INITIAL

CONCENTRATION ppb
SAMPLE TIME CONCENTRATION
A-1 o™-00
M-Z 09 i5 /5.T6
4-3 09:30 15.01-
iH-33
/-5 JOi00 Uu-w
*ACPH CORRELATION  O.cqisll
ORIENTATION
N A OF
HOUSE
FRONT

HOUSE CONDITIONS

(Jpen) CLOSED
OPEN  "CLOSED
ON
ON

OFF
1 2 @3 4 5
16 .0°c
fii

Q) 2 3 4 5



176 Bronson Ave.
Ottawa, Ontario
KIR 6Ha

(613) 234-323C

IDENTIFICATION

TEST HOUSE 30

DATE .TAN An¥k1
MODEL U \-0U>
TECHNICIAN TU.GLER
HEATING SYSTEM  cr/cs
INTERIOR VOLUME TI0 r03

TEST CONDITIONS
OUTDOOR TEMP  H

WIND SPEED 22
WIND DIRECTION ~— ~

BAROMETER PRESS  /00.6 f<P4

RELATIVE HUMIDITY

PARTITION DOORS
WINDOWS

HVAC SYSTEM

BVENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE  INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
mINTO TEST SPACE
DURING TEST PERIOD

N N

4-163

Reirospectors
AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME
THEORETICAL INITIAL
CONCENTRATION

PPk

SA11PLE

?220U7-A-| IH-1

"4-2  /Q-28" iH.1

irt 37" iz.?

iri -4<T ii.1

*A"S~  «3:IrS- fo. 6

I'.os 10.0
tiz- 4-T7

<AfTPW  O-H CORRELATION
ORI%#IATION
OISk HOUSE
FRONT

HOUSE CONDITIONS

/OPEN » Elw-ePT: B*Se*AE rn- CLOSED
ET“_N\ oot CUCH(UP4« EK C CLOSED=
ON <0FTb
ON

OFF
12 3 4
JX°C

01 (@3 4 5

TIME CONCENTRATION

Oo-wWu



176 Bronson Ave. 4-166 page
Ottawa, Ontario
KIR 6H4 of __
Retrospectors
AIR CHANGE TEST REPORT
IDENTIFICATION TEST RESULTS
TEST HOUSE 3/ INJECTION TIME 2%6.c (g 1S-2%
DATE June. "7 /8. THEORETICAL INITIAL
MODEL loz-K CONCENTRATION 5if ppk
TECHNICIAN PualeT
HEATING SYSTEM f£led-. SAMPLE TIME CONCENTRATION
INTERIOR VOLUME saotoT-ei £5-50 H.0
5"3L Ifo.0S’ /BW
6-3 it-ao
6-H 135" ia.hL
TEST CONDITIONS
, B-S H«i SO M R
OUTDOOR TEMP 23°c
WIND SPEED 15 Kph AGPH 0.1470 CORRELATION
WIND DIRECTION . CckV
/A N
BAROMETER PRESS _ loLft KPA ORIENTATION
RELATIVE HUMIDITY WwWo OF
HUTYR
FRONT
HOUSE CONDITIONS
PARTITION DOORS (tDPEN) CLOSED
WINDOWS OPEN (~CLOSEfr)
HVAC SYSTEM ON f?)
VENT FAN ON (OFF)
CIRCULATING FAN = OFF
PEOPLE PRESENT 10345
TEMPERATURE INDOORS 5.1.4°C
RELATIVE HUM. (00 *lo
NUMBER OF ENTRANCES O 2 3 4 5

INTO TEST SPACE

NoW. FresVi qgiV in”AKt blocKwl



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-323C

IDENTIFICATION

TEST HOUSE ™

DATE Ocf

MODEL YorIfl
TECHNICIAN

HEATING SYSTEM E~r-iC
INTERIOR VOLUME l4ISLIN i

TEST CONDITIONS

OUTDOOR TEMP
WIND SPEED
WIND DIRECTION _ W MWVJ

BAROMETER PRESS Lol™%
RELATIVE HUMIDITY ~V/°
partition doors
WINDOWS
HVAC SYSTEM
VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS

RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4-167

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME

THEORET ICAL
CONCENTRATION

k<oli<

SAMPLE
fi-Z
A
G"Y
64
6-7
*«ACPH
hl A
FRONT

HOUSE CONDITIONS

OPEN
ON
ON

1 2 3 4 5
1T8*C

@1 2345

1S*-Q0

INITIAL

)ppL

TIME concentration

13:2.6 2.6. IT
2R4 2

WM5 SU-S2.

13:76 5.0.

»*fro6

iH:/5 1S.13

CORRELATION Q:

ORIENTATION
OF
HOUSE

CLOSED
("CLOSED)
rOFEA

/OFEN

OFF

C-26

page
of _



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-323C

IDENTIFICATION

TEST HOUSE 3.
DATE

MODEL

TECHNICIAN  FWrLEF1/ sim Hfl

HEATING SYSTEM
INTERIOR VOLUME

ELEcffZIC

TEST CONDITIONS

OTTTDOOR TEMP 6.0*C
WIND SPEED 19 KPri
WIND DIRECTION  tflsr
BAROMETER PRESS _ ioZ.i KFfi
RELATIVE HumiDITY U*!0
PARTITION DOORS
WINDOWS
HVAC SYSTEM
*VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS

RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

DURING TEST PERIOD
MB: Fré-sk cur" ini&kt.

4—168

Kcu uspectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME 12:Q0
THEORETICAL INITIAL
CONCENTRATION S'5' pPA

SAMPLE
b~bO\ 10-6-1
-6-2
"6-3
-&H
-fr-5

-e-T

*ACPH -O-

FRONT

HOUSE CONDITIONS

(op8)
OPEN
ON

ON

<3=>
I 2 @ 4 5
Zo°C
51%

01l ©3 4 5
ld 12:3»
! 12-Wv
bi-f oujrit.r

TIME CONCENTRATION

12:2S ze°l
iZ?5 Zo-y

1~.9

/B.T
rb.o” /8-1.
IV.IS n-9
IVZ5 Ne'f

CORRELATION O-(W"1%"6

ORIENTATION
OF

HOUSE

CLOSED
(oTos™)
C®)
(JJFF)

OFF



176 Bronson Ave.

4-169

page
Ottawa, Ontario
of__
KIR 6H4
(613) 234-3282 -
RenuspeciorS
AIR CHANGE TEST REPORT
IDENTIFICATION TEST RESULTS
TEST HOUSE 33. INJECTION TIME as"cc
DATE IYVivf 31 /ft3 THEORETICAL INITIAL
MODFT. Nork CONCENTRATION 55~ ppb
TECHNICIAN Fuller
HEATING SYSTEM G05 SAMPLE TIME CONCENTRATION
INTERIOR VOLUME 454 m3 A2053]- 8-1 13.00 13,93
6-2 13: 18" 1-U
6-3 1330 10-5"
8-4 13:45 q.28
TEST CONDITIONS
. 6-5 14 .00 $.15’
OUTDOOR TEMP 23.3 °C
WIND SPEED 'S KPN ACPH 0.40)3 CORRELATION 0. 9g70
WIND DIRECTION . SouVk
BAROMETER PRESS _ >00.l KPa ORIENTATION
RELATIVE HUMIDITY 737~ OF
HOUSE
FRONT
HOUSE CONDITIONS
PARTITION DOORS (open) CLOSED
WINDOWS OPEN (closed)
HVAC SYSTEM ON (off)
VENT FAN ON (oFF)
CIRCULATING FAN @
PEOPLE PRESENT I 2 © 4 5
TEMPERATURE INDOORS 33 °c
RELATIVE HUM. 72 °?0
NUMBER OF ENTRANCES 1 23 4 5

INTO TEST SPACE



176 Bronson Ave.
Ottawa, Ontario

KIR 6H4 of_
) 23t 20 Retrospectors
AIR CHANGE TEST REPORT
IDENTIFICATION TEST RESULTS
TEST HOUSE INJECTION TIME [T".2>Q
DATE S&TT-. "TTL/ft2. THEORETICAL INITIAL
MODEL VOS-V- CONCENTRATION 521 ppb
TECHNICIAN Li NXIC
HEATING SYSTEM SAMPLE TIME CONCENTRAT ION
INTERIOR VOLUME 454 G-/
mnNizz-0,-2 13: io 18.85
13:25 )T- 28
<110 *117- i3:Ho /6.1y
TEST CONDITIONS NO<izi_A_C 1355 ey
OUTDOOR TEMP \°) 0™
WIND SPEED EINN tCPU <ACPH ’ CORRELATION
WIND DIRECTION ~
BAROMETER PRESS | OT kPA ORIENTATION
RELATIVE HUMIDITY OF
HOUSE
ERONT
HOUSE CONDITIONS
PARTITION DOORS ~PE™) CLOSED
WINDOWS OPEN ("LOSE%)
HVAC SYSTEM ON (TOFF)
VENT FAN ON
CIRCULATING FAN 6Kk) OFF

PEOPLE PRESENT

TEMPERATURE [INDOORS

RELATIVE HUM.

NUMBER OF ENTRANCES

INTO TEST SPACE
DURING TEST PERIOD

/ 4-170

1 2 <) 4 5

on 234a5

Cc-27

page



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-328r

IDENTIFICATION

TEST HOUSE 3~
DATE De.c o~— &Z
MODEL Yor k
TECHNICIAN  Fuller | Sip-Ko-

HEATING SYSTEM

INTERIOR VOLUME HSH

TEST CONDITIONS

OUTDOOR TEMP Tc

WIND SPEED “{ KPI-I
WIND DIRECTION " &«——_
BAROMETER PRESS  |o2'Q 1

RELATIVE HUMIDITY 10Qr™

PARTITION DOORS
WINDOWS

HVAC SYSTEM

*VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
mINTO TEST SPACE
DURING TEST PERIOD

Rcti uspeciors

TEST RESULTS

INJECTION TIME 0<?:0°
THEORETICAL INITIAL
CONCENTRATION ~_1pfb
SAMPLE TIME CONCENTRATION
2,212.03-0-1  O<MR5 Ift. Ife
fl-e 0735 /5.57-
-0-3  09:05 G.2.1
-A-H O 0MB5 13.52.
-0-5 10".05 N.O.
-04 10: 15 12-30
-0-7 l0:2.5 1-& b
Poivnl:  fl-1 not oi>gri
*ACPH O—~\|0 CORRELATION
/
VIS ¢ ORIENTATION
. OF
HOUSE
FRONT
HOUSE CONDITIONS
(open) CLOSED
OPEN (gLoiij)
ON (5FF)
ON @=
OFF
| 2 ® 4 5
Zo.VC
@61 2 3 4 5



176 Bronson Ave.
Ottawa. Ontario
KIR 6H4

(613) 234-3282

IDENTIFICATION

TEST HOUSE 34
DATE 9-4
MODEL f'-rtside
TECHNICIAN Fuller
HEATING SYSTEM G-as

INTERIOR VOLUME

TEST CONDITIONS
OUTDOOR TEMP Uo0G
WIND SPEED N kpm
WIND DIRECTION UMU

BAROMETER PRESS \o\.% KFA
RELATIVE HUMIDITY (ol %

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

page

of

4-172

Reirospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME 0c* cc ,0 f)- 15"
THEORETICAL INITIAL
CONCENTRATION ppb
SAMPLE TIME CONCENTRATION
T-Hd SWI
A-3- Nee55" 4.00
A-3 i0:i0 3.77
A-4 10-"AS. 3.32
A-S’ 10-"HO -0-"
ACPH CORRELATION 0.9S’'03
N
ORIENTATION
:><% OF
S HOUSE
FRONT

HOUSE CONDITIONS

(open) CLOSED
OPEN (CLOSEIT)
ON (ofF)

ON (OFF)
(on) OFF



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3280

IDENTIFICATION

4-173

page

of

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

TEST HOUSE INJECTION TIME L
DATE r>cvr. 11A2. THEORETICAL INITIAL
MODEL ‘PI&BSFO>] CONCENTRATION -~ PF*O
TECHNICIAN *FtAc Ujv
HEATING SYSTEM SAMPLE TIME CONCENTRATION
INTERIOR VOLUME Ci3c> AZ 7001 A1
m><l1
-AT1 UeM
-A-"t Tt<TA7

TEST CONDITIONS ot nmuo /' 04
OUTDOOR TEMP \ c;0c\
WIND SPEED 15 ACPH 0,2 117 CORRELATION
WIND DIRECTION sW
BAROMETER PRESS _ 101.5>rpa ORIENTATION
RELATIVE HUMIDITY  %%% OF

HOUSE
FRONT
HOUSE CONDITIONS

PARTITION DOORS ("OPEN" CLOSED

WINDOWS OPEN ("CLOSED ~

HVAC SYSTEM ON

VENT FAN ON (Sio

CIRCULATING FAN (ot> OFF

PEOPLE PRESENT 1 (93 4 5

TEMPERATURE  INDOORS 70acC

RELATIVE HUM. 7O%

NUMBER OF ENTRANCES 1 2 3 4 9)

INTO TEST SPACE
DURING TEST PERIOD



176 Bronson Ave
Ottawa, Ontario
KIR 6H4

(613) 234-323C

IDENTIFICATION

TEST HOUSE —
DATE FEfe 1il-ft;
MODEL FIRgal PE

TECHNICIAN FOGIER./SI tJ Hft
HEATING SYSTEM G S
INTERIOR VOLUME

TEST CONDITIONS

OUTDOOR TEMP =1S*C
WIND SPEED Zo K?H
WIND DIRECTION  ni.e
BAROMETER PRESS . #0SM Kpfi
RELATIVE HUMIDITY  HZ'I*

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

n

4-174

Retrospeciors

AIR CHANGE TEST REPORT

TEST RESULTS
INJECTION TIME \Z".Z.0

THEORETICAL INITIAL
CONCENTRATION

SAMPLE TIME CONCENTRATION
. N=So™Mn-G-| \KM6
- \t.66 /SNC>7
i3:05 10.16
-fb-"-1 13:i5
-6-6 \V.Z6 imc.
-6-(> 13:35 1.I<

: n"M6  11-41

*ACPH P-3R&& CORRELATION 1S

ORIENTATION

OF
HOUSE
FRONT
HOUSE CONDITIONS

(opp) CLOSED
OPEN ([CLOS i

ON COFF)

ON COFE>

OFF

pag

of



176 Bronson Ave.
Ottawa,
KIR 6H4
(613) 234-3282

Ontario

IDENTIFICATION

TEST HOUSE 35

DATE Tuls) la/sa
MODEL F.ves.de
TECHNICIAN Se+on
HEATING SYSTEM Gas

INTERIOR VOLUME

TEST CONDITIONS
OUTDOOR TEMP

WIND SPEED n-4o0 KPH
WIND DIRECTION suJ
BAROMETER PRESS (OO KPa
RET.ATIVE HUMIDITY . t>4 70

PARTITION DOORS

WINDOWS

HVAC SYSTEM

VENT FAN

CIRCULATING FAN

PEOPLE PRESENT

TEMPERATURE INDOORS

RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

Pl

7 4-175

Page

Hetrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME HOcc. |8 8:57
THEORETICAL INITIAL
CONCENTRATION 4-= ppb
SAMPLE TIME CONCENTRiMION
flaoTia-A-1
T:37 9.24

A-3 52.5r7

PI-4 10:07 5__S7

A-5 to.-n X ) XX

ACPH () \5"1G

N\

FRONT * N

HOUSE CONDITIONS

(Spen}
OPEN
ON

ON

1 2 3 4
245 °C

11 *7o0

@

O 2 3 4 5

CORRELATION O

ORIENTATION
OF
HOUSE

CLOSED

(CLOSE!))

(OFF)

(OFF)
OFF



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-328¢C"

IDENTIFICATION
TEST HOUSE
date Ocrr.R\ft2.
model
TECHNICIAN
HEATING SYSTEM AS
INTERIOR VOLUME *T7O <V|©

T-1 9g-9-S

TEST CONDITIONS
OUTDOOR TEMP \I°C
WIND SPEED 0 lvr
WIND DIRECTION

4-176

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS
INJECTION TIME

THEORETICAL INITIAL

C-29

page

of__

CONCENTRATION to
SAMPLE TIME CONCENTRATION
09".oc> IT. 62
A-Z 09: (5 IT.}'}
A-3 09:30
09:A5 /5.W
A~5 i0:00

*ACPH 0.Z-0S"i CORRELATION 0.99

*
FOr 1art Foor oo1wvs or"h.

M
"N *
BAROMETER PRESS _ IfM. S'M ORIENTATION
RELATIVE HUMIDITY OF
NuUU uhj
ERONT
HOUSE CONDITIONS

PARTITION DOORS (Open) CLOSED

WINDOWS OPEN (closer

HVAC SYSTEM ON

VENT FAN ON IFF)

OFF

CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

1 2 @ 4 5

™/0

@1 2 3 4 5



176 Bronson Ave.
Ottawa, Ontario

KIR 6H4
(613) 234-323C

IDENTIFICATION

TEST HOUSE

DATE “7TAW.Z4 /"3
MODEL

TECHNICIAN tN)4A

HEATING SYSTEM
INTERIOR VOLUME 136 rv\3»

TEST CONDITIONS
OUTDOOR TEMP
WIND SPEED 'l KiPH-
WIND DIRECTION &~
BAROMETER PRESS /00 ~KPfic
RELATIVE HUMIDITY

PARTITION DOORS
WINDOWS

HVAC SYSTEM

mVENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4-177

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME / ™N=-0Q
THEORETICAL INITIAL
CONCENTRATION
SAMFLE TIME CONCENTRATION
n.2\
-ft"2 /.7: sr 1~.33
-£*3 I1IS.~"3
-r?-s N'.oZ /Cm |
1 l«r /x.34
— R"7 1bnTS /1.47

Vfeurr R-~? rvPT

ACPH O_.27n7 CORRELATION

ORIENTATION
OF
HOUSE
ERONT44
N
HOUSE CONDITIONS
COPENA CLOSED
OPEN <cClosedl|3>
ON
ON ~NoFFl)
SOEN> OFF
I 2 3 4 (D)



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3282

IDENTIFICATION

TEST HOUSE 37
DATE

MODEL U)€<,VEnfeld
TECHNICIAN St+on

HEATING SYSTEM Cti5
INTERIOR VOLUME £35"

TEST CONDITIONS
OUTDOOR TEMP 2.2
WIND SPEED 14 KPH
WIND DIRECTION
BAROMETER PRESS louSKPa
RELATIVE HUMIDITY VO

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

4—-178

Relrospe”™iors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME
THEORETICAL INITIAL

page

of

CONCENTRATION
SAMPLE TIME CONCENTRATION
I<: 43
CORRELATION
ORIENTATION
HOUSE
FRONT
HOUSE CONDITIONS
(OPEN) CLOSED
OPEN (Crosed)
ON (off)
ON (oFF)
(ON) off
1 () 3 4 5
aa.3 °c
44 *7o0

@1 234a45



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-328C

IDENTIFICATION

TEST HOUSE ~

DATE K/82-
MODEL _
TECHNICIAN

HEATING SYSTEM v

INTERIOR VOLUME GAS"r~*

TEST CONDITIONS
OUTDOOR TEMP
WIND SPEED W ~Lr
WIND DIRECTION . M
BAROMETER PRESS
RELATIVE HUMIDITY

AN '

<0?-°

SBVo

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4-179

C-30

page

of__

J Retrospetiurs

AIR CHANGE TEST REPORT

THEORET ICAL
CONCENTRATION

SAMPLE
Z70VS-A-1
fl-z
/13
2)-/

[1-

*ACPH o—"NOl

<-

ERONT

HOUSE CONDITIONS

<peiD
OPEN
ON
ON
~@oInT7
12 O 4 5

«H

10345

TEST RESULTS
INJECTION TIME

INITIAL

47 ppk

TIME CONCENTRATION

22 .6</

. 2/ .78
If".to 20.1/
. /86/
11:HO

/e.o3

CORRELATION

ORIENTATION
OF
HOUSE

CLOSED
(€LOSEO>

(fOFF>
OFF



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3230

IDENTIFICATION

TEST HOUSE e
DATE >, TAM ,m 1S 3.
MODEL U3ESTNE-LE>

TECHNICIAN FUC.t.EE
HEATING SYSTEM

INTERIOR VOLUME C 5~Vw3

TEST CONDITIONS
OUTDOOR TEMP —1l1°C
WIND SPEED 11 \<PV4
WIND DIRECTION ul ____
BAROMETER PRESS

RELATIVE HUMIDITY Z&lo

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM,
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

I00 "KP>*

4-180

page

of

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

INJECTION TIME ~S'
THEORETICAL INITIAL
CONCENTRATION A? gob

SAMPLE

-M-"3

—A- 5"
-tk-L
-h~1

AGPH O_-211%

ERONT

HOUSE CONDITIONS

<gpend
OPEN
ON
ON

(3D

1 2 (>4 5

TIME concentration:

T < TIT
9.6 11.
/0.00 iu.-NM
10.10 \<; vk
/mlo Ht-"U-
10-20 ig.S"1i
1 toAb 12.13
CORRELATION
ORIENTATION
OF
HOUSE
CLOSED
(Loim™>
<6a™>
OFF



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3282

IDENTIFICATION

TEST HOUSE 3n

DATE 25 1IB2
MODF.T. feal dwiw
TECHNICIAN fv,a\cr

HEATING SYSTEM

INTERIOR VOLUME 730 «*3

TEST CONDITIONS

OUTDOOR TEMP IS-T °c
WIND SPEED ia kph
WIND DIRECTION Su>

BAROMETER PRESS _ 10(0 KfA
RELATIVE HUMIDITY (08

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE [INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

4-181

P*8e

of _
AIR CHANGE TEST REPORT
TEST RESULTS
INJECTION TIME ot @ IS
THEORETICAL INITIAL
CONCENTRATION SS A
SAMPLE TIME CONCENTRATION
II'H o ?M(o
A'?. Il-SS ?.20
A-3 \2-10 E—
A-M 2(0 7.A9
A-5 12-Ho 7-11
ACPH 0."N04 8 CORRELATION 0-9931
N N\
ORIENTATION
OF
HOUSE
FRONT
HOUSE CONDITIONS
(QPEN) CLOSED
OPEN (closed)
ON (offF)
ON (off)
© off
(p 2 3 4 5
n°c
n/a



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-328¢C"

IDENTIFICATION

TEST HOUSE
DATE SLM(Q2.
MODEL " feAUD\AIM\)

TECHNICIAN -£u ESJ
HEATING SYSTEM "™AS
INTERIOR VOLUME

TEST CONDITIONS
OUTDOOR TEMP

WIND SPEED I\ Wvn {Wn
WIND DIRECTION . M &-
BAROMETER PRESS \O\ \UPA

RELATIVE HUMIDITY

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4-182

page

of

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

TN.TKrTTDN TIME

THEORETICAL INITIAL
rnNCENTRATiON 575*ppb
SAMPLE TIME CONCENTRATION
-0-! iz:50 2N E2.
<1-1 "HioS
M:2.0 23-00
OrH W."36 1Z_1X
s-A H".So

*ACPH 0-2-00T

<m

ERONT

HOUSE CONDITIONS

<~ OPEN>
OPEN
ON
ON

1 £) 3 4 5
18°n
Tojo

(1 2 3 4 5

CORRELATION

ORIENTATION
OF
HOUSE

CLOSED
(~OSED™)

OFF



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-323C

Keirubpcf-curs

AIR CHANGE TEST REPORT

IDENTIFICATION TEST RESULTS
TEST HOUSE INJECTION TIME
DATE ofc %3 THEORETICAL INITIAL
MODEL 6ALDU3)rJ CONCENTRATION __ S5 PPB
TECHNICIAN  F UCrieA/A)K)HFI
HEATING SYSTEM  <~5 SAMPLE TIME CONCENTRATION
INTERIOR VOLUME Tj>0 n3 0S’55 Z1.0
irt
_/)-3 o<Ui$ i8.H
/T-6
09/3% /6-6
TEST CONDITIONS 09.V$ tk.1
Lt /%$.:;?
OUTDOOR TEMP ~1-°rL 09.7$3 $
WIND SPEED KPH <ACPH 0.SI"Z CORRELATION
WIND DIRECTION
BAROMETER PRESS ORIENTATION
RELATIVE HUMIDITY . OF
HOUSE
FRONT

HOUSE CONDITIONS

PARTITION DOORS (open) CLOSED
WINDOWS OPEN ("closed)
HVAC SYSTEM ON (ofF)
WVENT FAN ON (ofF)
CIRCULATING FAN (ON) OFF
PEOPLE PRESENT 1 2 @ 4 5

TEMPERATURE INDOORS
RELATIVE HUM. HH®1o
NUMBER OF ENTBANCES @1 2 3 4 5
<INTO TEST SPACE

DURING TEST PERIOD



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3282

IDENTIFICATION

TEST HOUSE ~O

DATE Tul™ 1~/83
MODEL UrwvV dale
TECHNICIAN fuller /
HEATING SYSTEM

INTERIOR VOLUME  ~53-7 ew3

TEST CONDITIONS

OUTDOOR TEMP ao °c
WIND SPEED [0l KPM
WIND DIRECTION NU)
BAROMETER PRESS loo. 8

RELATIVE HUMIDITY 3q

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE [INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE

4-184

helrospectors

AIR CHANGE TEST REPORT

TEST RESULTS
INJECTION TIME 6C cc (& g 2n

Page
oF

THEORETICAL INITIAL
CONCENTRATION <0S pph
SAMPLE TIME CONCENTRXVT ION
[ Q-"00
A-3L
A-3 14*30 I Nx
A-4 11
Pr-S 3.C)IOO | A
"3d.0 c?u-T
ACPH O0-17. CORRELATION o.9"N14
ORIENTATION
OF
HOUSE
FRONT™MM
HOUSE CONDITIONS
(OPET?) CLOSED
OPEN (closer
ON (ofFfF)
ON (ofF)
OFF

1 2 ) 4 5
~%HO=C

65 70
©)1 2 3 4 5



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-328C

IDENTIFICATION

Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS

TEST HOUSE INJECTION TIME %1
DATE QC.T. 2J%(fc2- THEORETICAL INITIAL
MODEL CONCENTRATION S~F.2 ppCo
TECHNICIAN  Eu&iE.g./Smu.A
HEATING SYSTEM  HIE-C-TRC- SAIIPLE TIME CONCENTRATION
INTERIOR VOLUME ~ X <n’06 zH .3
9,We>
— 4:20
Zl1 .ol
—A-"-
TEST CONDITIONS erst
— A-T7 (d".oo
OUTDOOR TEMP /. E- | 00IWE it usca
WIND SPEED 1 KPH *ACPH CORRELATION
WIND DIRECTION ~orxH
BAROMETER PRESS (OIS KPA ORIENTATION
RELATIVE HUMIDITY  I1CC>% OF
HOUSE
HOUSE CONDITIONS
PARTITION DOORS ~OPEN) CLOSED
WINDOWS OPEN (="CLOSED"
HVAC SYSTEM ON
*VENT FAN ON
CIRCULATING FAN OFF
PEOPLE PRESENT 1 2 3 ()5
tf c.

TEMPERATURE
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

INDOORS

1 (@ 3 4 5



176 Bronson Ave.
Ottawa, Ontario
KIR 6H4

(613) 234-3260

IDENTIFICATION
TEST HOUSE
DATE -TAN.
MODEL iAu
TECHNICIAN 51 NUTt
HEATING SYSTEM gA-BCTftVC
INTERIOR VOLUME 925 tyv?

TEST CONDITIONS
OUTDOOR TEMP ~
WIND SPEED / XIC P14
WIND DIRECTION tvB
BAROMETER PRESS /02-% KPA
RELATIVE HUMIDITY

PARTITION DOORS
WINDOWS

HVAC SYSTEM

VENT FAN
CIRCULATING FAN
PEOPLE PRESENT
TEMPERATURE INDOORS
RELATIVE HUM.
NUMBER OF ENTRANCES
INTO TEST SPACE
DURING TEST PERIOD

4-186

|Retrospectors

AIR CHANGE TEST REPORT

TEST RESULTS
INJECTION TIME

THEORETICAL INITIAL
CONCENTRATION

SAMPLE TIME CONCENTRATIOK
.-
irseos IK-A"1 ~-oxp

I i1 £
u™.nl
—fins” 13.1/,
I-.ss" n. %<
o t0:o< list.

Point A--4 Kir.-r
mACPH O"122-LI CORRELATION O ™37

ORIENTATION
OF
HOUSE
ERONT
HOUSE CONDITIONS

£0FEN> CLOSED

OPEN TNLO®N

ON (S5y¥2>

ON @@=
<) OFF

1 2 3 4 5

1 (> 3 4 5

P*8e
of _



4-187
176 Bronson Ave
Ottawa, Ontario
KIR 6H4

o st Retrospeciui

AIR CHANGE TEST REPORT

IDENTIFICATION TEST RESULTS
TEST HOUSE ~| INJECTION TIME 'S S"
DATE iQOU.1 /Z1 THEORETICAL INITIAL
MODEL M PAi E. CONCENTRATION ppf
TECHNICIAN  PUG\- EQ
HEATING SYSTEM AS SAMPLE TIME concentration:
INTERIOR VOLUME H N yys™ *IUCI-A-\ ~-X0 ZbSi
A" <i:l6
4:<*0
°rSo
—A—r /o.00
TEST CONDITIONS -k t. to’'lo
—A— /0°'In
OUTDOOR TEMP / C A-7
/\
WIND SPEED PVPU ACPH 0.0854  CORRELATION
WIND DIRECTION A-e.
BAROMETER PRESS 1Q1 .~KPA N ORIENTATION
RELATIVE HUMIDITY %  mmmmmmes - OF
——————— HOUSE
ERONT
HOUSE CONDITIONS
PARTITION DOORS ~5par> CLOSED
WINDOWS OPEN cT5L0sm>
HVAC SYSTEM ON CAFFEN)
VENT FAN ON (g?E?
CIRCULATING FAN OFF
PEOPLE PRESENT 1 3 4 5
TEMPERATURE INDOORS 1~c
RELATIVE HUM. S
NUMBER OF ENTRANCES 1 2 3 4 5

INTO TEST SPACE
DURING TEST PERIOD



176 Bronson Ave.
Ottawa, Ontario 4-188
KIR 6H4

(613) 234-323C Ret rospeCtO I'S

AIR CHANGE TEST REPORT

IDENTIFICATION TEST RESULTS
TEST HOUSE N , INJECTION TIME on
DATE FE6 0S -33 THEORETICAL INITIAL
MODEL URFEFIKI £>QI-£ CONCENTRATION A
TECHNICIAN  FOGLIzR/21n) Hfl
HEATING SYSTEM SA1PLE TIME CONCENTRATION
INTERIOR VOLUME  °i ©~ -~ <&>0Z0&-& | rio
'ATTI ~"Ho 1Z.0C
Fo-oo IL..I.S
/o0:i0 | £ (E>
TEST CONDITIONS ~4-2 10""0:30 tsnx
i0130 17.28
OUTDOOR TEMP ~1Q L
R6 KPM
WIND SPEED ACPH 0-2,0°7 CORRELATION

WIND DIRECTION MW
BAROMETER PRESS  |01'G T ORIENTATION
RELATIVE HUMIDITY 7 OF

HOUSE CONDITIONS

PARTITION DOORS (1SpiN) CLOSED
WINDOWS OPEN (CLOSER)
HVAC SYSTEM ON Coir)
VENT FAN ON Coir)
CIRCULATING FAN OFF
PEOPLE PRESENT 1 2 ® 4 5

TEMPERATURE INDOORS /(,-rc

RELATIVE HUM. irk>

NUMBER OF ENTRANCES 0 1O 3 4 5

INTO TEST SPACE
DURING TEST PERIOD



