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Canada Mortgage and Housing Corporation, the Federal Government's 

housing agency, is responsible for administering the National 

Housing Act. 

This legislation is designed to aid in the improvement of housing 

and living conditions in Canada. As a result, the Corporation 

has interests in all aspects of housing and urban growth and 

development. 

Under Part V of this Act, the Government of Canada provides funds 

to CMHC to conduct research into the social, economic and 

technical aspects of housing and related fields, and to undertake 

the publishing and distribution of the results of this research. 

CMHC therefore has a statutory responsibility to make widely 

available information which may be useful in the improvement of 

housing and living conditions. 

This publication is one of the many items of information 

published by CMHC with the assistance of federal funds. 
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THE INFLUENCE OF FLUE SHARING ON VENTING PERFORMANCE 

EXECUTIVE SUMMARY 

An investigation of the effect of the sharing of fllles by fllmaces and water heaters on 

the peifonnance of venting systems serving natltral gas appliances was condllcted. The 

investigation inclltded -

a literature review, 

a review of applicable codes and standards, 

controlled field testing to investigate the effect of various water heater vent 

connector configllrations 011 venting pe1formance 

modification of the FLUE SIMULATOR compllter model to allow it to model shared 

flue venting systems, 

calibration of the modified FLUE SIMULATOR model using the results of the 

field tests 

use of the FLUE SIMULATOR model to predict the effect of fllle sharing on 

venting performance in a variety of situations, and 

development of gllidelines for heating industry service personnel. 

The reslllts of this study indicate that the sharing of flues greatly exacerbates venting 

problems when the conditions for proper venting are· already adverse. T71is makes it 

important that both the furnace and the water heater vent connectors have "clean" flow 

areas with as few elbows and comractions as possible. As well, it was shown that the 

flow area of the venting system downstream of the furnace/water heater connection should 

also be as "clean" as possible. Field and modelling results were used to suggest how 

well various current practices in vent connector installation serve the above design 

objectives. It was follnd that configurations in which the water heater vent connector is 

connected separately to the flue (i.e. it does not connect to the furnace vent connector) 

should be the least prone to combustion venting problems. 
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INTRODUCTION 

As part of its ongoing study of combustion venting problems in 

Canadian houses, Canada Mortgage and Housing Corporation engaged 

the Scanada Sheltair Consortium to conduct studies of several 

aspects of chimney flue performance, including -

the influence of thermal and flow design parameters on the 

performance of chimneys, 

the performance of flues shared by gas furnaces and water 

heaters, 

the influence of flue caps and dampers on chimney perfor­

mance, and 

the performance of sealed, insulated venting systems for oil 

furnaces. 

This report deals with one part of one of the above studies - the 

performance of flues shared by furnaces and water heaters. The 

other studies are reported on separately . 

This part of the study consisted of the following tasks: 

a literature review 

a review of applicable codes and standards 

field testing of a variety of shared flue conf igura­

tions to provide data against which the FLUE SIMULATOR 

predictions and results of the parametric study could 

be measured. 
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modification of FLUE SIMULATOR, a microcomputer-based 

model of thermal, pressure and flow interactions in the 

furnace/flue/house system, to allow it to model shared 

flue venting systems, 

calibration of the modified FLUE SIMULATOR model 

against the results of the field tests 

use of FLUE SIMULATOR in a parametric study of the 

effects of flue sharing, and 

guideline development for contractors and 

tradesmen on recommended practices that will 

avoid venting problems in shared flue 

configurations. 
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OVERVIEW 

In the parallel flow system of joined furnace and water heater 

vent connectors, the ability of the system to resist backdrafting 

is as strong as the weakest branch in the system. That is, if 

the furnace draft hood/vent connector is successful in initiating 

upward flow in adverse conditions but the water heater draft 

hood/vent connector is not, then it can be expected that some or 

all of the upward flow of flue gas in the furnace branch will 

reverse and spill out the water heater branch. In such cir­

cumstances, the furnace branch is pressurizing the water heater 

branch. This is why codes have recently been modified to 

proscribe shared vent connectors when the furnace is a mechani­

cally induced draft unit with positive vent pressure (see further 

discussion below) - the superiority of the furnace branch is so 

great when mechanically driven that the water heater branch can 

be expected to spill regularly. 

Current Water Heater Vent Connector Practice 

Discussions with senior gas inspectors and old-time furnace 

servicemen indicate that by far the most common style of 

vent connection is a "Y" connector with a 100 mm (4 inch) 

diameter water heater connector joining a 150 mm or 175 mm 

(6 or 7 inch) diameter furnace vent connector. This method 

is estimated to represent at least 90 percent of all 

existing connections. Another 5 percent of the connections 

are "T" connections, usually selected because of cramped 

conditions. The remaining 5 percent of connections are 

direct connections into a masonry chimney. 

In the heyday of gas conversions in Canada, little time was 

available for installers to break through up to 250 mm 

(10 inches) of brick work to connect a water heater directly 

to the chimney. Connecting the water heater to the furnace 

connector was the least time-consuming approach and has 
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therefore been adopted by habit, even though more time could 

be justified now for direct connections. 

The most common mind set for installers is to install the 

furnace and then, only as an after thought, locate and 

install a water heater, which often results in the water 

heater vent connector's being quite long and.circuitous. 

One common approach used in newer installations is to run a 

vent connector from a B-vent to a water heater and, half-way 

in between, install a "Y" junction. The junction of the "Y" 

leacl:::> cluwn thruugh an additional elbow to the furnace. At 

least in this configuration, the water heater has a straight 

run to the B-vent. In single-storey houses, it is entirely 

up to the installer where the B-vent is located in the 

furnace room, and therefore, it is easier for the installer 

to optimize the location of the appliances (assuming he was 

appropriately informed and motivated). In two-storey 

houses, the location of the B-vent is usually indicated on 

the plans by the architect, and there is less latitude for 

optimizing the connection routing. 

A few gas water heaters are approved for 75 mm (3 inch) vent 

connectors, but the majority are 100 mm (4 inch). In most 

cases, installers simply use 100 mm (4 inch) connectors for 

all the appJ.iances. 
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LITERATURE REVIEW 

The literature review involved reviewing articles and titles 

collected in a previous literature search conducted by Scanada 

prior to the initial development of the FLUESIM modell. In addi­

tion, a brief literature search was conducted at CISTI to 

identify any additional information that may have become avail­

able in the interim. Only one report was identified as relevant 

to this study -

Consumers' Gas Chimney Venting Performance Study2. 

Review of its test results indicates that the hot water branch 

actually has a better ability to vent properly in adverse draft 

conditions than the furnace branch in shared flue venting 

systems. Of 34 installations tested, 29 hot water branches had a 

better venting ability than the furnace branch to which they were 

connected. On average, the hot water heater branches were able 

to resist 3 Pa more of house depressurization than did the 

furnace branches in cold vent establishment tests* 

* The cold vent establishment test, it is believed, originated in the refer~ 
enced project. It is a test of the appliance's ability to reverse a cold 
backdraft at start-up of the appliance. In this test, the house is depres­
surized to a large depressurization while the appliance is at standby. The 
flue backdrafts under these conditions . The appliance is then started up 
and the house depressurization is gradually lowered. Eventually the 
appliance reverses the backdrafting and proper venting is re-established. 
The house depressurization at which this re-establishing of venting occurs 
is called the "cold vent establishment pressure" (CVEP). 
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REVIEW OF CODE REQUIREMENTS 

The following codes were reviewed: 

Canadian Gas Association 

CAN1-B149.1-78 INSTALLATION CODE FOR NATURAL 
GAS BURNING APPLIANCES AND 
EQUIPMENT 

CAN/CGA-B149.l-M86 INSTALLATION CODE FOR NATURAL 
GAS BURNING APPLIANCES AND 
EQUIPMENT 

National Building Code of Canada, 1985 

Ontario Building Code, 1983 

Proposed Changes for the 1990 edition of the National Building 

Code 

The information gleaned from this review that is relevant to this 

project is as follows: 

The 1986 edition of Bl49.l has a new section (as compared to the 

1978 edition) on "special venting systems", which deals with 

venting systems for intermediate and high efficiency appliances 

with induced draft. This section prohibits sharing of any part 

of the venting system serving an appliance with positive vent 

pressure. This change indicates an awareness by the code 

committee of Llle ~ussibility of venting problems with shared 

flues . 

. . . 5.18.5 When a vent connector is required to have a size other 

than that of either the appliance flue collar or draft 

hood outlet, the change in size shall be made as 

follows: 
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(a) If the size is increased, the change in size shall 

be made at either the appliance flue collar or 

draft hood outlet ... 

5.18.7 A vent connector serving two or more appliances ... shall 

have an area either: 

(a) not less than the total area of all vent connec­

tors, and the size of each individual vent 

connector shall be determined by 5.18.5 or, 

(b) sized in accordance with an engineering table 

acceptable to the authority having jurisdiction. 
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FIELD TESTS 

Sheltair Scientific Ltd. carried out tests on a number of shared 

flue configurations in order to provide data with which the FLUE 

SIMULATOR model (see below) could be calibrated. The data was 

also intended to provide a perspective on the theoretical 

findings of this study. These tests consisted of the following~ 

creating three configurations of water heater vent connec­

tors - "T", "Y" and connection at the chimney base (i.e. 

water heater vent connector connected to flue separately) 

measurement of a number of temperatures and flow rates for 

the four combinations of the following conditions: 

furnace on or at standby; 

water heater on or at standby 

testing each combination at various levels of house depres­

suri zation 

noting all system specifications required for FLUE SIMULATOR 

simulation 

The system on which these tests were conducted included a masonry 

chimney and the furnace was connected to the chimney by a nearly 

horizontal vent connector with two 90° elbows. The system and 

the test arrangements and methods are described in more detail in 

Appendix A. 

The test results, in the form of tables of temperatures and flows 

were used to calibrate the model. The complete test results are 

included in Appendix B. 
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MODIFICATIONS TO FLUE SIMULATOR 

(These modifications are more fully described in the report "1st 

Quarter, 1987 Modifications to FLUE SIMULATOR".) 

FLUE SIMULATOR is a microcomputer-based model of thermal, 

pressure and flow interactions in the furnace/flue/house system. 

It had been previously developed for CMHC by Scanada Consultants 

Limited and, at the start of this project, Version 3.0 was the 

current version. 

Initial Modifications 

As part of the current project, FLUE SIMULATOR was modified to be 

able to model shared flue systems. This involved the following 

changes: 

incorporation of a separate flow stream for the water heater 

branch and modelling of the appropriate flow interactions 

between the water heater and furnace streams 

modification of the code for the flow module in FLUE 

SIMULATOR 

modification of the energy module to account for the 

additional degrees of freedom of the flow system (i.e. the 

program must be able to deal with all of the possible flow 

regimes: furnace branch flow up or down, water heater 

branch flow up or down, main flue flow up or down) 

specification of appropriate friction loss factors for the 

various types of connections that can exist between the 

furnace branch and the water heater branch 
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modification of the input routines to allow the user to 

specify the type and location of the connection and the 

water heater characteristics (The input screen is shown in 

Figure 1) 

The flow channels which contain the energy flow and mass flow 

systems under investigation are depicted in Figure 2. These are 

the furnace vent connector branch (1-2-3-4 in the figure), and 

the water heater vent connector branch (1-2a-3-4). The flow 

equations for the furnace branch he:Hl alreacly :Ueeu clef i11eu, 

solved, and modelled (see Ref. 1), although a means of tying in 

that solution to the solution of the hot water branch was needed. 

The elements of the water heater branch to be modelled are the 

dilution port of the water heater (l-2a) and the water heater 

vent connector (2a-3). The portion of the vent connector down­

stream of the water heater connection (3-4) and upward to the top 

of the flue now carries both furnace and water heater streams and 

this must be accounted for. 
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DOMESTIC HOT WATER HEATER CHARACTERISTICS 
-SHARED FLUE WITH FURNACE? CY,N) Y 
-water heater 11on 11 or "standby" (O,S) S 
-burner capacity- 8000-, 
-standby capacity (pilot 1 ight & losses) 500, 
-steady state efficiency 65. 
-cross-sectional area of uent connector .0079 
-flue pipe length 1.000 
-flue pipe height .820 
-nurlber of elbows 1 

rn-)­

CW) 
(X) II 11<-CHIMNEY 
CrlZ) 
((11) 
(M) 

-type of ccmnect-i-lln C 'l- ,_ r 1-BJ 'l- I I 
-connection:flue pipe eleMent no.c1,2,,,) 2 / ' 

FURNACE-> 

/ I\ \ _ HI ,, Y1 

· -~ 
WATER 
HEATER-> 

+-·-·-·-·-. I I I I ~~~L!========~• ~~~~=u~•.~~~~~~~~~~~~-

FIGURE 1: Typical user inputs for the water heater module of 
FLUE SIMULATOR version 4.0 
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2 

-~ 
[

FURNACE 
BRANCH 

1 

___-/ 

2a. 

rnHER 
HEATER 
BRANCH 

4 

FIGURE 2: Schematic diagram of the furnace and water heater 
vent connectors in a shared flue arrangement 
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The following additional unknowns result from the addition of the 

water heater branch to the venting system: 

the mass flow rate of the water heater branch (which is 

influenced by the other unknowns) 

the friction factor at the connection of the water 

heater branch and the furnace branch 

the entrance, elbow, and length friction pressure 

losses due to the flow in the water heater branch 

the temperature rise above room temperature at the 

entrance of the water heater branch 

the temperature drop (or rise) between points 2a and 3 

in the water heater branch. 

The dynamic heat transfer performance of the water heater itself 

has not been modelled in this project, nor has the mass flow rate 

through the water heater. Rather, for this stage of the model's 

development, it is assumed that the water heater operates either 

at steady state "on" or "off" over the course of a furnace cycle. 

Surprisingly, this assumption allows the complete modelling of 

the effect of the water heater vent connector design, although 

not of the water heater itself. Since "steady state operation" 

is stipulated, the amount of heat emerging from the water heater 

is known from the user inputs. The flue gas temperature of the 

mixed stream entering the water heater branch is only a function 

of that energy source (heat emerging from the water heater) and 

the mass flow rate in the water heater connector, which the model 

calculates. The impact of the water heater on the performance of 

the furnace venting system can therefore be studied for those two 

modes of operation of the water heater, without having to model 

its dynamic performance as well. However, questions about the 

water heater's ability to reverse a backdraft at start-up cannot 

be addressed with the model as it now stands since this is a 

dynamic phenomenon. Thus the "cold vent establishment pressures" 

reported in Reference 2 can not be modelled. 
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Analytic Solution 

The additional unknowns listed above are treated in thA following 

fashion. The governing flow equation for the water heater branch 

results from the following pressure balance: 

(the friction pressure drop 

between points 1 and 3 

through the water heater 

branch) 

~ (the friction pressure drop 

between 1 and 3 in the furnace 

branch) + ( buoyancy of the 

water heater branch based on 

its temperature relative to 

that of the furnace branch) 

Since the quantities on the right hand side of the equation are 

provided at any given time by the existing furnace branch model, 

and by user inputs describing the water heater heat output, the 

above relationship allows us to solve for flow rate in the hot 

water branch, once all of the fricti .on factors of that branch are 

known. The friction factors for various configurations were 

derived by calibrating the model's predictions against the 

Sheltair test data, as reported in the next section. 

Calibration of the Model 

An initial comparison was made between the modified FLUE -

SIMULATOR' s pn=!d i r.t.i ons and the results of Shel tair Test No. 4. 

In this test, the water heater was connected directly to the base 

of the chimney, the house was depressurized to 5 Pa, the water 

heater was on standby throughout and the furnace was started at 

74 seconds and shut off at 254 seconds. Spillage from the 

furnace dilution port was noticed from start-up until 82 seconds 

- a spillage duration of 8 seconds. There was no spillage noted 

at the water heater dilution port. 
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Figure 3 is a plot of various flows as predicted by FLUE SIMULAT­

OR. The conditions simulated are identical to the ones described 

above for the Sheltair Test. Note that the dilution flow is 

negative throughout the furnace on-time, indicating spillage 

duration of 180 seconds - much longer than found in the field. 

The simulation of Sheltair Test No.4 was repeated several times 

with various modifications of the input data to indicate what 

changes to the model's algorithms and constants might be re­

quired. These experiments indicated that the following refine­

ments in the model were needed: 

more accurate specification of the wind 

pressure coefficient and friction factor of 

the flue termination configuration 

refined modelling of the losses due to elbows 

in the vent connectors and due to the connec­

tion between the water heater branch and the 

chimney 

PAGE 15 FLUE SIMULATOR MODIFICATION 



F 
L 
0 
II ., 

L 

s 

THE INFLUENCE OF FLUE SHARING ON VENTING PERFORMANCE 

103 

75 

50 
-. .. ,. -\ 

~
"' 

-- FURHr{CE FLO~J 
DI LU1'1 Oi~ FLOW 
Cll I MHEY FLOU 
l>WJ FLOU 

25 ~ ,..... ' • l' • ' ' ' . " . " . " " ... j 
'l'-T-T •• • •••. •• , • • •••• ~ ~ , .. ... ,. .. . "' 

) I t t \I I f I I ' \ P 11 ( I L I ' B1··1·l,.','..-.:.":":.·. I f I I I i t 

-25j . 
l___ . !D 

-50 B --: 5 l!HE <HIN. l 15 

FLOW RATE vs. TIME 

FIGURE 3: Flows predicted by modified (but not .calibrated) 
FLUE SIMULATOR for simulation of Sheltair Test 
No.4 
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The experiments with input data also indicated that accuracy of 

some of the user inputs was quite critical to achieving good 

agreement between the model's predictions and field results. For 

example, the water heater standby loss input was found to have a 

significant effect on the model's predictions. Yet the user 

might have difficulty in knowing what the correct value to input 

would be. Previous usage history of the water heater would have 

a bearing on the standby heat loss - if the water heater had 

recently been fired, the standby loss would be greater than would 

be the case if it had been idle for some time. In the above 

comparisons, standby water heater losses up the flue varied from 

100 to 400 watts. 

Small variations in wind speed were also found to have a sig­

nificant effect on the model's predictions. 

The following refinements were made to the model: 

The proper chimney termination flow charac­

teristics derived from laboratory tests 

conducted as part of another project3 were 

included. 

The chimney base water heater branch connec­

tion configuration was assigned a higher 

friction factor, commensurate with that of a 

"T" connection. The fact that connection 

into the chimney base is downstream of the 

second elbow in the furnace vent connector 

branch was also accounted for in the model. 

The boundary layer displacement thickness algorithm 

used to model flow in the main flue was also used to 

model the water heater branch flow. This algorithm 
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takes into account the effect the slower moving 

boundary layer has in increasing the velocity of the 

free stream (for any given average velocity) and hence 

its friction loss. 

Also, an addition to the FLUE SIMULATOR User's Manual was made to 

provide improved guidance on specification of elbows in vent 

connectors. Previously the user had been instructed to specify 

elbows in terms of the equivalent number of 45° elbows and to 

specify two 45° for each 90° elbow. This apparently resulted in 
+ ........ ,..... 'l'V'I,,,.,,.... +,......;,...+.;,...,. ..... ,,.....,....,.... T+ .;,.... +h,....,.....,......;r7,....rl +h-+ - ,...,....,.,,.....Y'\rl ono ,.....1h ........... "' 
l..\,J\..J .1LLU.'-J..l. .L..L..L\...o L....L\..l.LL ..LU.:J.:J • .J.. L.. ..LU L...1.J.C\..l.J.....L.l..IC\.A. L...LJ.l..L L.. l..L ..:JCV\..JJ..L\.A. JV \.J..L,j.J\..JVV 

does not create twice as much turbulence as a single 90° elbow 

since the flow coming from the first elbow is already turbulent. 

Therefore the user is now instructed to specify two 45° elbows 

for the first 90° elbow and one 45° elbow for each subsequent 90° 

elbow. 

The User's Manual also now includes guidance on specification of 

water heater standby losses. 

Comparisons Between Test Results and Predictions of the Calib­

rated Model 

The simulation predicted that spillage at the furnace dilution 

port would last 10 seconds as compared to 8 seconds measured in 

the field. Detailed comparisons of flow rates and temperatures 

predicted by the calibrated model and those measured in Sheltair 

Field Test #4, are shown in Figures 4 through 7. The generally 

good agreement between simulation and test results is a measure 

of the success of the calibration procedure, and reconfirms that 

the model simulates reality rather well. 
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There remains some disagreement in the prediction of chimney exit 

temperature as shown in Figure 7. Apparently, the model predicts 

too much retention of heat in the flue gases. This could be due 

to a number of factors. The heat transfer rate from the flue gas 

to the clay liner may be slightly higher in reality than predic­

ted for the heat-up phase. For the cool-down phase, in which heat 

transfer rates are lower and in the other direction (from liner 

to the flue gas stream), the model appears to be simulating very 

accurately. An alternate explanation for the lower measured exit 

temperatures may be that there is outdoor air leakage into the 

masonry chimney during heat-up when strong buoyant forces would 

induce this leakage downstream of the vent connectors. Chimney 

leakage is not yet modelled in FLUE SIMULATOR and is not easily 

measured in the field. However, except for unusually leaky chim­

neys, it would appear that the model can be used with some con­

fidence to investigate the role of various parameters of the 

venting system. 
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FIGURE 4: Comparison of measured and predicted temperatures 
in the water heater vent connector branch (0.2m 
downstream of water heater draft hood) 

PAGE 20 FLUE SIMULATOR MODIFICATION 



r-. 
(j 
•../ w 
II'. 
:i 

~ w 
Ct 
~ w 
I-

THE INFLUENCE OF FLUE SHARING ON VENTING PERFORMANCE 

20 

19 I 
I 

18 

17 

16 

15 

14 

1.3 

12 

11 

10 

9 

8 

l 

6 

~--i + +. 11 
/ +-++- +~~.~PREDICTED+ ++ + t_~ ' ++ t ~ . I +++ + + + I 

+ ++ + •+ + ++ + 
'+ FIELD 

5 

4 

3 

2 

1 

r:J 

0 :.200 400 

llME Is ) 
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PARAMETRIC STUDY 

It is presumed that general rules developed for proper operation 

of a venting system serving a single appliance largely apply to a 

two-appliance venting system. This parametric study has there­

fore focussed primarily on the interaction of the water heater 

vent connector with the furnace vent connector. The objective . of 

this work was to highlight which parameters affect this interac­

tion and to what extent these should be considered in the design. 

Effect of Driving Pressures of the Hot Water Branch 

In the pressure balance equation presented on Page 14, two 

driving pressures that affect the flow in the water heater branch 

are implied. Both involve the characteristics of the furnace 

branch as well as those of the water heater branch. These are 

the net buoyancy of the water heater branch relative to that of 

the furnace branch and the induced pressure in the water heater 

branch resulting from the flow in the furnace branch. 

The net buoyancy of the hot water branch is the difference in 

pressure acting on the gas in the water heater branch due to the 

difference in temperature between it and the furnace branch. 

(The net buoyancy is a result of the summation of column weights 

along path l-2-3-2a-l in Figure 2.) If the hot water branch is 

hotter than the furnace branch then the buoyancy is positive and 

vice versa. 

The induced pressure is the pressure drop in the water heater 

branch induced by the friction losses of the flow through the 

furnace dilution port and the furnace branch from the dilution 

port to the connection of the water heater branch. (The induced 

pressure is a result of friction pressure drop along path 1-2-3 

in Figure 2.) The greater the flow in the furnace branch or the 
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smaller the equivalent flow area* (EFA) of that branch, the 

greater the friction pressure drop between dilution port and the 

connection, and the greater the induced pressure acting on the 

water heater flue gas in the connector. The summation of these 

two pressures determines which direction the hot water branch 

flows. 

Figure 8 shows a simulation of the typical behaviour of the water 

heater branch buoyancy and induced pressure when the water heater 

is at standby and the furnace cycles through a heat-up (5 min.) 

and cool-down (15 min.) phase. There is no house depressuriza­

tion in this example. Also shown on the graph, as points of 

reference, are the chimney/house buoyancy (i.e. theoretical draft 

of the chimney less the house buoyancy) and the furnace 

buoyancy. 

The water heater branch buoyancy and induced pressure almost form 

mirror images of one another about the zero pressure line. The 

induced pressure is positive and sl·ightly greater than the 

buoyancy pressure which is negative through most of the cycle 

(i.e. the furnace branch is hotter than the water heater branch, 

up to about the 15 minute mark). As the summation of these two 

is positive, the air in the water heater branch flows upward 

throughout the furnace cycle. However, because changes in the 

two pressures tend to cancel, the rate of flow through the water 

heater branch is moderated and does not follow the large changes 

occurring in the flow rate of the furnace branch. 

This simple graph also highlights a key feature of the balance 

between the water heater branch and the furnace branch. If the 

* The equivalent flow area of a vent connector is the area of sharp-edged 
orifice that would pass the same flow as the vent connector at any given 
pressure difference. 
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EFA of the furnace branch were large - e.g. large vent connector 

and few or no elbows - then the indur.Ad pressure across the water 

heater branch might be reduced to a point where it would be 

algebraically smaller than the buoyancy term. With such a 

design, the furnace gas could spill down the water heater branch 

at start-up under low draft conditions. This would be especially 

problematic if the rest of the chimney had a small EFA (e.g. 

chimney blockage, restrictive cap) since this would minimize the 

flow rate in the furnace branch and thus reduce the induced 

pressure even more. 

Figure 9 shows the buoyancy and induced pressures for the water 

heater branch when the water heater is at steady state operation. 

Here both driving pressures are positive so that the water heater 

branch will flow upward throughout the cycle. The chimney 

buoyancy is of course increased due to the two simultaneous 

sources of energy. This highlights the fact that a shared flue 

statistically has a better chance of avoiding chimney standby 

backdrafting than a flue serving a single appliance since there 

are fewer occasions when the chimney is at full standby. 

Finally, it will be noted that, for the system simulated, the 

water heater branch buoyancy approaches zero when the furnace 

approaches steady state. This is a sign of a well balanced 

venting system in that the gas temperatures are approximately the 

same in both branches at steady state operation. The oamc can be 

said of the buoyancy for steady state "off" conditions shown at 

the 20 minute mark in Figure 8. 

PAGE 26 PARAMETRIC STUDY 



p 
F{ 
E 
c 
~ s 
tJ 
R 
t 
f~ 

p 
;i 

THE INFLUENCE OF FLUE SHARING ON VENTING PERFORMANCE 

30 

25 

20 

15 

10 

DH~ ~T STANDBY 
DATE: 06-16-1987 

~ CHIM/HOUSE BUOVA!iC'f 
, · · · · ·tJ, · · · FURNACE BUOYANCY 
· · -o · · DH" I HDUCEO 
· · · t · · OH~ BUOVANCV 

~ ~'""''t . -i- --· ' ·- -- ' --- -- .. S 
"6• • • • ~ • - • -~ - \o '" '~ • ' - ~., • • ~ ' • t • ,:"'i " , I ,• I f • • - f .... .. > '· ' ~ ... " ..... .. . i·······- ·~·~·~ .. .. . .. '" .. I-+· . ..... ...... ; ·, '.': .;. • • 

0 :,+ .... -t ... -· 
-5 

-10 

-15 i.....-------.---....---.-----....---
0 5 10 15 20 

T If 1E ( t1 I N . ) 

PRESSURE vsc TIME 

FIGURE 8: Predicted pressure in a shared flue system - water 
heater at standby 

PAGE 27 PARAMETRIC STUDY 



p 
n 
I" r. 
(\ .... 
w .... 
~ 
tJ 
R 
E 

t} 
i 

t1 

THE INFLUENCE OF FLUE SHARING ON VENTING PERFORMANCE 

DHU OH AT STEADY STATE 
DATE: 0&-16-1987 30-l/ 

25-1 
I 

201{ 
v 

15 

10 

- C~H f1 ./l 10rn~r Bt 1nv11W'\' .. i1., •• 1 ... __ -'L! .. H.:~ -

, · · · · ll: · · · FURNACE BUOYANCY 
···O·· DH" INDUCED 
· · · + · · OHU BUOVANCV 

-Vr--"'\..-,""""'--~~-----s-~~ 3 YS 13 

5 ~ i~ ;: . ~· --· t--~ 't ~ ~ = ::t : : , =t • . . '""' . . . .q. . . . of- . . .. 
• " ' ' ... ' · • .... .. : .. :: '_"~·: ·.·:·::-A.:;·:·: :·/J.· ; ·: ·.· : ""t.·1·.·1•1 ~·1\•1 •.• rb: ,., -.•to 0-1 · .. ... ... . . ... . 

-5 

-10 

-15 --.,.--~-r-----,.----,..------
0 5 10 

TH1£ 011H.) 
15 20 

PRESSURE vs. TIHE 

FIGURE 9: Predicted pressure in a shared flue system - water 
heater at full operation 

PAGE 28 PARAMETRIC STUDY 



THE INFLUENCE OF FLUE SHARING ON VENTING PERFORMANCE 

Effect of Relationship Between Branch EFA's 

A number of simulations where undertaken to illustrate the 

relationship between the equivalent flow areas of the water 

heater and furnace branches and their venting performance. These 

were done for an installation operating near the depressurization 

limit, where a balanced design becomes critical for proper 

venting of both appliances. The simulations consisted of 

starting up a gas furnace at low draft (i.e. with the house 

depressurized), while maintaining the water heater at standby. 

The durations of spillage of the furnace combustion gases were 

noted and are reported in Table 1. 

TABLE 1. Effect of vent connector EFA's on the duration of 

furnace start-up spillage at the furnace dilution port 

for low draft conditions with the water heater is at 

standby. 

Case # WATER HEATER FURNACE RATIO SPILLAGE 

BRANCH EF A ( cm2 ) BRANCH EFA( cm2) ( - ) DURATION(s) 

REF. 0 (none) 138 -- 38 

1 78 138 . 57 111 

2 78 154 . 51 78 

3 72 154 .47 73 

The Reference Case has no water heater. The duration of combus­

tion gas spillage at the furnace dilution port is typical for a 

low draft start-up (house depressurized to 5 Pa) on a furnace 

connected to a nearly horizontal vent connector with two 90° 

elbows. Connecting a water heater to this venting system has a 

dramatic effect on the duration of combustion gas spillage at the 
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furnace, when the water heater is at standby. (The spillage 

occuL·L·lng at the water heater port is unknown because the water 

heater flow rate per se is not modelled; however this spillage 

quantity is somewhat irrelevant when the water heater is at 

standby). The tripling of the duration of spillage at the 

furnace dilution port is explained by the fact that connecting 

the water heater vent .connector into the furnace vent connector 

is equivalent to opening a rather large leak in the furnace vent 

connector. This greatly reduces draft upstream of the connec­

tion, which, in turn, reduces the rate at which the flow out of 
+ 'h ,..... -F,, Y'"T"l ':!I ,..., r"'I 'h ,..... ':::Ii + 
............ ..._ .&.. """'..L.J..L"'""'-'- ...... .._"""""" 

r"'l'Vrt'h :::llT"lrTrl,,.... ; c 
..._J~-.L.&."'""'.&."'':::l ...... ..L. ........... 

~'Y":lT.rn :lTaT~"tT 
'-4.6.'"""'••.L.o. ......... '"""'.1 • Since the furnace flow 

is undiminished, more of that flow must spill out the dilution 

port. A secondary effect is that, because more of the flue gas 

is spilling into the house and less is going up the chimney, the 

chimney heats up more slowly and thus its draft increases more 

slowly. Both the diminished furnace vent connector flow and the 

slower heating of the chimney contribute to the increased 

duration of spillage. Figure 10 shows the furnace and venting 

system flow rates 25 seconds after furnace start-up for both the 

Reference Case and for Case 1. Note that the chimney flow in 

Case 1 is higher although the furnace vent connector flow is 

lower. The furnace is needlessly venting the essentially clean 

air from the water heater dilution port - the water heater being 

at standby - while more flue gases from the furnace spill into 

the house. 

It is also interesting to note that the water heater connection 

at standby is much like a large leak in the venting system. In 

fact, large leaks would have an even worse effect on spillage 

duration since no standby heat is associated with these. The 
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effect of leakage in the venting system has been reported by 

Sheltair for some time, based on field results, buL the above 

results represent the first analytic quantification of that 

effect. 

In cases where the venting of the furnace is marginal with a 

water heater sharing the venting system, there are a number of 

options available to minimize start-up spillage. For example the 

furnace vent connector branch can be made "cleaner", in the fluid 

mechanics sense, by removing an elbow and effectively increasing 
11 - ~~'111. -.I': ~-1--.£.... -------.£.-:. __ 
L.Ht! .c...r .1-1. VJ.. L.Ha L. o...:uiua:::o...: L..J..UH. 

m\....- .: ............. ---.-- ..:._ +, .. __ """,...,"" h"""""""Y"'l,..,h ti1~7\ 
.J..l!C:: ..J....1!\,....J..c:;C.Z..:>C:::: .L...1! .LU..L.1J.U'-'i;;:; ,,.,_,,..f...\.A..&j...._...&..&. ~.._.._.a. 

from Case 1 to Case 2 in Table 1 is due to the removal of one 45° 

elbow. Comparison of the results of Cases 1 and 2 indicates the 

strong helpful effect of increasing the EFA of the furnace branch 

on furnace spillage duration. 

The decrease in water heater branch EFA from Case 2 to Case 3 is 

due to an added 45° elbow. The decrease in spillage duration 

from Case 2 to Case 3 shows that decreasing the water heater 

branch EFA also helps the furnace branch, but only marginally. 

The reduced spillage duration due to reduced water branch EFA 

confirms that the water branch acts as an effective additional 

leak in the venting system which taxes the venting ability of the 

other branch. However, as the water heater branch EFA is 

reduced, the amount of dilution flow entering the water heater 

branch is reduced and the temperature of the gas in this branch 

therefore increases. This increases its buoyancy, which makes it 

compete more with the furnace branch. Hence the overall effect 

of changing the EFA of the water heater branch on the performance 

of the furnace branch is small. 

Furthermore, there are limits to decreasing the EFA of the water 

heater branch dictated by the proper venting of the water heater 
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when it is in operation. This suggests that there exists an 

optimum combination of branch EFA's that will minimize spillage 

from both branches. Finding that optimum is beyond the scope of 

this study since it requires the dynamic modelling of the water 

heater, which FLUE SIMULATOR is not yet capable of doing. 

The strong effect of changes in the furnace branch EFA is ex­

plained by the fact that the vent connector of the above example 

represents the major resistance in that particular venting 

system. The furnace vent connector is connected to an oversized 

masonry chimney which offers little flow resistance at start-up. 

Effect of Type of Connection 

Three types of connections between water heater and furnace vent 

connectors where investigated using the model and field data 

generated for this study: 

a typical "Y" type connection (the Reference Case), 

a "T" connection, and 

the connection of both branches separately into the 

base of the chimney. 

The approach followed in this portion of the investigation was to 

attempt to match the simulations to field results by specifying 

appropriate friction factors for the three types of connections 

investigated. This approach resulted in realistic (field 

validated) friction loss factors being specified for each 

connection type. It also furthered the validation process of the 

overall model and highlighted problem areas in the original 

modelling of the water heater branch and its connection. 

Graphs of predicted and measured flow rates through the water 

heater branch for a heat-up/cool-down cycle of the furnace are 

shown in Figures 11, 12 and 13, for the "Y", "T", and "base of 
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chimney" connections respectively. (Figure 13 is a repeat of 

Figure 5, for the convenience of the reader.) The match between 

simulation and measurement is quite good in all three cases. The 

friction factor results, shown in the Table 2 below, are dramatic 

- the "Y" connection is clearly the better design in that it 

presents the least resistance to flow in the water heater branch. 

The connection into the base of the chimney is effectively a "T" 

connection. 

However, ranking the connections by friction factor alone is 

misleading in that there are other factors which affect the 

flows. Although the "Y" connection is aerodynamically superior 

to both the "T" and "Base" connections, the connection at the 

base of the chimney resulted in 50% more water heater branch flow 

than was obtained with the "Y" and "T" connection, as shown in 

Table 2. Moreover, the furnace branch also experienced a higher 

flow rate when the water heater branch connection was into the 

base of the chimney (furnace branch flows not shown). 

TABLE 2. Friction factors of the connection between the water 

heater branch and the furnace branch (deduced by 

matching the simulation to field data) 

"Y" CONNECTION 

"T" CONNECTION 

"BASE OF CHIMNEY" 

FRICTION FACTOR 

1. 5 

2.5 

2.5 

PREDICTED WATER HEATER 

BRANCH FLOW AT FURNACE 

SHUT OFF (L/s) 

8.5 

8.1 

12.4 

This is explained by two factors - both overlooked in the 

original modelling of the water heater branch and both of which 
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had to be included to match the data. First, the water heater 

connection to the base of the chimney is downstream of both 

elbows in the furnace branch; this results in greater induced 

pressure acting on the water heater branch. Second, the "Y" and 

"T" junctions are upstream of the expansion in the flow path that 

usually occurs at the junction of the vent connector and the 

masonry chimney. This means that the shared portion of the vent 

connector (i.e. that portion that lies between the water heater 

branch connection to the furnace branch and the latter's connec­

tion to the chimney) has to carry both furnace and water heater 

flows. Even if it has been sized for this combined flow, the 

vent connector is usually smaller and thus more restricting than 

the flue itself . . This suggests that if the flow area in the flue 

is greater than that of the furnace vent connector, connecting 

the water heater branch directly into the chimney would result in 

less restriction of the flows in both branches and thus would 

result in less interference between the branch flows. Where the 

main flue is not significantly larger than the furnace vent 

connector, there will be no benefit to this configuration and the 

"Y" connection may be preferable due to its low friction factor. 

Effect of Characteristic Length of Each Branch 

The characteristic length of the vent connector branches - as 

defined by J.H. White in "Chimney Thermal Characteristics for 

Effective Venting" January 1986 - is a measure of the abil.i.t.y of 

the connector to transport heat up the flow path without losing 

it on the way. Expressed as length of connector or pipe, it is 

the length of flue along which the flue gas will loose 2/3 of its 

heat. 
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The characteristic length is defined by White as follows: 

where: 

L * = P Cp_Rf_Q_ 
Csf 

L* = characteristic length of the flue pipe (m) 

f = density of the gas in the flue pipe (kg/m3) 

Cp = heat capacity of the gas in the flue pipe 
(w.s/kg°C) 

R = heat loss resistance of the flue pipe (m2°c/w) 

Q = flue gas flow rate (m3/s) 

Csf= inner circumference of the flue pipe (m) 

The longer the characteristic length, the farther along the 

connector the flue gas can maintain most of its energy and thus 

buoyancy. Because the characteristic length is a function of 

flow rate as well as degree of insuiation of the connector wall, 

this quantity varies throughout the cycle of operation of the 

appliances. Figure 14 shows how the characteristic lengths of 

the two vent connector branches vary over a furnace heat-up/cool­

down cycle with the water heater at standby. As the flow rates 

increase in both branches following furnace turn on, the charac­

teristic lengths increase. The jump in length just after furnace 

shut down reflects the sudden change in density of the air in the 

flue (colder room air) and has little importance to the problem. 

Of note is the range in characteristic lengths over the cycle - 4 

to 8 meters for the furnace branch, and 3 to 4 meters for the 

water branch. Actual connector lengths should be considerably 

smaller than these to maintain the temperatures of the gas 

passing through as much as possible and thus maintain draft. 

Figure 15 shows the profiles of characteristic lengths of both 

branches when the furnace is run through a full cycle with the 

house depressurized to its depressurization limit. The water 
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heater is again at standby. The characteristic lengths of both 

branches are now lower than in the previous figure throughout the 

cycle. This means that under difficult venting conditions, the 

thermal design of the connectors becomes more critical. At about 

14 minutes, the flow in the furnace branch begins to stall and 

the characteristic length goes through zero to negative values 

(i.e. backdrafting). The falling characteristic lengths of the 

furnace branch are both a symptom and, at least in part, the 

cause of the problem at this stage. The flow is so slow in the 

furnace connector branch that the characteristic length falls 

below the actual length of the connector. Its ability to 

maintain draft in itself, and to supply the chimney with hot 

gases is lost. The water heater branch is able to maintain its 

characteristic length up until a full backdraft reverses the flow 

in this branch as well. The furnace branch is thus identified as 

the weak link in this low draft situation. This difference in 

branch performance is likel.y due to the larger diameter (and 

hence larger surface area) of the furnace connector, its longer 

actual length, and the fact that less standby heat is coming from 

the furnace than is being supplied to the water heater branch by 

the water heater. A possible improvement to the system might be 

double lining of the furnace branch. 

GUIDELINES 

Guidelines on the specification and installation of water heater 

bran~hes for shared flue configurations are provided in ''Remedial 

Measures for Houses with Chimney Spillage Problems - A Guide for 

Contractors and Tradesmen." 
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THE INFLUENCE OF FLUE SHARING ON VENTING PERFORMANCE 

CONCLUSIONS 

The results of this study indicate that the sharing of flues 

greatly exacerbates venting problems when the conditions for 

proper venting are already adverse. This makes it important that 

both the furnace and the water heater vent connectors have 

"clean'' flow areas with as few elbows and contractions as 

possible. As well, it was shown that the flow area of the 

venting system downstream of the connection of the furnace and 

water heater vent connectors should also be as "clean" as 

possible. This has implications on flue cap design and sizing of 

the main flue. 

Field and modelling results were used to suggest how well various 

current practices in vent connector installation serve the above 

design objectives. It was found that configurations in which the 

water heater vent connector is connected separately to the flue 

(i.e. it does not connect to the furnace vent connector) should 

be the least prone to combustion venting problems. In cases 

where connection of the water heater branch to the furnace vent 

connector is unavoidable, the "Y" connection was shown to 

introduce less friction and therefore would be less prone to 

combustion venting problems than the "T" connection. 
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APPENDIX A 

TEST SET UP FOR THE VARIOUS WATER HEATER CONNECTIONS 
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Iii l~•'''~•m111~:11m1"''lll!~lHIH 14~••" HIHI 

~1-0il Ful"'nace ~ith 
Interior ChiMney 11-

U2-0i l Ful"'na.ce ~lith 
Exte1"'ior ChiMney 

Io ii I 

11J-Ga.s Furna.ce Uith r---. ] 1Wf-Ga.s FLu-'na.ce Uith 
Interior ChiMney ~ Exterior ChiMney 

ENTER YOUR SELE CTI ON **{ 1, 2, 3 or 4) : 3 

ioiil/ 

I 



ltl:1til WH=I~i!IUIU 11 a f ~:~ (1J:lt!:t rn~l~I -1-1 l_da.tuM_l_l ine_ 

~ 
NOTE: all diMensions -

in Meters 

-Tot~l Length of Vent 
Connector:(froM top of 
dilution device to 

5.850 

ba.se of ohiMney) 3.400 6.300 

6.400 

J -
/ I 

. ~ 1 
\l 

6.550 

7.a60 

I 



lri':1'121 llH~~-; mil:I•Ui:lf.11 f!i.'I 

OPENING AREAS:-1-coMbustion air inlet 
-2-outlet (breech) 
-3-di"a.ft hood opening a.1"'ea 

OTHER DATA: -4-interior chaMber volune 
-5-heat exch~nger's:-Mass 

-hea.t ca.pa.city 
-firing rates-full on 

-standby(pilot light) 
-steady state efficiency 
-ste~dy state st~ck gas exhaust teMp. 

~ ~I/ 
r IT~~- l 

"t\:.:.: gJ 
11~(~ 1 

---L:;;;==::::;;;;!;l~LII_ 

I 030'3 (M2) 
I 0195 (M2) 
I ©351 (M2) 
I 025 (Ml) 
35.0 (kg) 
500. (~I. s/kg. C) 
29300. UD 
JOO. (~D 
77. 0 (;{) 
2~0.0 (C) 



FLUE PIPE CHAR~CTERISITCS 
TOTAL NUMBER OF STRAIGHT SECTIONS FROt1 TOP OF DILUTION DEVICE TO CHIMNEY BOTTOfi 

INPUT NUMBER OF SEGMENTS 
DEFAULT VALUE IS J 

INPUT YOUR SELECTION -} ? 3 

HIT ENTER KEY TO USE DEFAULT 



FLUE PIPE CHAR~CTERISITCS 
HOU MANY 45 deg. ELBOUS IN THE FLUE PIPE OR VENT CONNECTOR 
(ENTER 2 FOR EACH 90 deg. ELBO~. ADD 2.5 FOR A TEE SECTION) 

DEFAULT VALUE IS 4 

INPUT YOUR SELECTION -> ? 4 

HIT ENTER KEY TO USE DEFAULT 



FLUE PIPE CHAR~CTERISITCS 
SECTION 1 
INPUT THE RISE OF THIS SECTION(in M) 

DEFAULT VALUE IS @.410;'009 

INPUT YOUR SELECTION -} ? 0.41~ 

HIT ENTER KEY TO USE DEFAULT 



FLUE PIPE CHARACTERISITCS 
SECTION 1 
INPUT THE LENGTH OF THIS SECTION(in M) 

DEFAULT VALUE IS 0.410Z(lt 

INPUT YOUR SELECTION -> ? 0.41~ 

HIT ENTER KEV TO USE DEFAULT 



FLUE PIPE CHARACTERISITCS 
SECTION 2 
INPUT THE RISE OF THIS SECTION( in M) 

DEFAULT VALUE IS 0 

INPUT VOUR SELECTION -> ? 0 

HIT ENTER KE~ TO USE DEFAULT 



FLUE PIPE CHARACTERISITCS 
SECTION 2 
INPUT THE LENGTH OF THIS SECTION(in M) 

DEFAULT VALUE IS 2.7(jjJf!jJj 

INPUT VOUR SELECTION -} ? 

HIT ENTER KEY TO USE DEFAULT 



FLUE PIPE CHAR~CTERISITCS 
SECTION 3 
INPUT THE RISE OF THIS SECTION( in M) 

DEFAULT VALUE IS 0 

INPUT YOUR SELECTION -} ? 

HIT ENTER KE~ TO USE DEFAULT 



FLUE PIPE CHAR~CTERISITCS 
SECTION 3 
INPUT THE LENGTH OF THIS SECTION(in M) 

DErAULT VALUE IS 0.24~ 

INPUT YOUR SELECTION -> ? 

HIT ENTER KEY TO USE DEFAULT 



lillJiliJl~•&•J~~~lf\IJ~l~l:(ttflJ:I 

--1-/ __:._2 .:..J--
1 nsu lated Flue Pipe 

NODAL POI HTS* 
)1-inner Metal liner < 
Z-insulation/air < 
3-auter Metal casing { 

L..--1-/-­
Single walled Flue Pipe* 

Open Area of the Flue Pipe 
CircuMference or PeriMeter 
1-inner Metal liner 
2-insulation 
3-outer Met al cas ilig 

EleMent Thickness 
1-inner Metal liner 
2-insula.t ion 
3-outer Metal casing 

Densities 
1-inner Metal liner 
2-insulation 
3-auter Metal casing 

Heat Capacities 
1-inner Metal liner 
2- i nsL~ 1 a.t ion 
J-outer Metal casing 

Heat Loss Factors Between: 
-poi11ts 1 and 2 
-points 2 a.nd 3 
-points l and s~~rounding 

.0133 (M2) 
I 400 (M) 
0. OO«i (M) 
0. flfll/J ( M) 

JJlllJJ3 ( M) 
0, (/f/f/jJJ ( M) 
©I (///f/j/J ( M) 

7330,0 (kg/Ml) 
0.00 (kg/M3) 
0.0 (kg/Ml) 

500.0 (U.s/kg,C) 
0.0 (U.s/kg,C) 
0. 0 UI. s/kg. C) 

8. 30 Ol/M2. C) 
0. 00 Hl/M2. C) 
0. 00 Ol/M2 I C) 

*Far single walled tlue pipe enter· .,0" frn .. a.11 entr'ies of nodal points 2 & 3. 



l!!llUl~l:it.'lt'i~:f:I STUDY THE FOUR CHIMNEY SECTI OHS BELOU AND SELECT THE 
TYPE THAT BEST DESCRIBES THE CHI MNEY YOU MANT TO MODEL 

---a.-/~-c-
tt1 MASONRY 

a-clay flue liner 
b-a. ir spa.ce 
c-Masonry enclosure 

l 

!§I ·~ 
--a.-1~--c-

--a.- /---b-C-
"2 A-VENT 

a-inner Metal liner 
b-insL~la.ted c~vity 
c-outer Metal casing 

~ 4 MASONRY "ITH 
METAL FLUE LINER 

a-Met~l flue liner 
b-clay flue liner 
c-Masonry enclosure 

-c-a.-/~--c­
tt3 8-VENT 

~-inner netal liner 
b-outer netal casing 

· c-enclosing structure 

ENTER YOUR SELECTED 
CHit1NEV TYPE ~1 



I H:i·rn ~I :i'I!!; 11 ~I~ I il.'I~; m ii:Itt. ~ iJ 1.1 t rt;.t 
---..--• ·--..-

-1-/-Z~-

NODAL POI HTS 
1-inner half of clay liner 
2-outer half of clay liner 
3-Masonry enalosw~e 

( bl"i ck m~ other· 
M~sonry products) 

Open Area of the Flue 
CircuMference or PeriMeter 
1-inner half of liner 
2-outer half of liner 
J-nasonry enclosure 

Elenent Thickness 
1-inner half of liner 
2-outer half of liner 
3-Masonry enclosure 

Densities 
1-inner half of liner 
2-outer half of liner 
3-Masonry enclosw~e 

Heat Ca.pacit ies 
1-inner half or liner 
2-outer half of liner 
3-Masonry enclosure 

Heat Loss Factors Between: 
-points 1 a.nd 2 
-points 2 a.nd 3 
-points J and surrounding 

I 044& (n2) 

I 870 (M) 
1. 046 (M) 
1. 433 (n) 

.0110 (r,) 

.011© (M) 
I 0980 (M) 

1790. 0 (kg/M3) 
1790,0 (kg/M3) 
1970.0 (kg/M3) 

329.0 (U .s/kg.C) 
329. 0 01. s/kg. C) 
300. 0 HI. s/kg, C) 

91. 00 (U/M2, C) 
47. 20 Hl/M2. C) 
5. 26 01/M2, C) 



·~~ ~IJ~•IJ~il 

Airtightness Characteristics:-flow coefficient: C 
{as defined by stand~rd -Flow exponent: n 

CAN/CGSB-149. 10-11) (11011 diMensional) 
MaxiMUM Exhaust Fan Flow Rate: 
MaxiMLIM Fireplace Flow R~te: 

l!Ul:Jl~~l•l!il~~iIDllli~•;Hltl,IUll .. ~W~~tl 

.11800 (M3/s.Pa.An) 

.670 

350. 0 (L/s) 
0. 0 (L/s) 

Outdoor TeMperature S. 2 (C) ~Ji11d Speeds:-horizontal 0. 0 (M/s) 
Indoor TeMper·a.ture 17.8 (C) -vertical 0.0 (M/s) 

I U Ill rn• l!il~~j{!lllllj~'l1J•~•~il~Bf.'I 
( LlP is +) 

Initial Flue TeMperatures:-flue gas 
-noda. 1 po int u1 
-noda. l po int U2 
-nod a. i po int **3 

Initial furnaoe teMperatures:-heat exohanger surface 
-st a.ck 9d.S 

22. 5 (C) 
30.2 (C) 
30. 2 (C) 
30.2 (C) 

32. 0 (C) 
32. 0 (C) 



l•~•~•m:~;j:1:11:1u1r:m;111IttH1m1~H:li-OIM,~iH·i•«-.. datL1
11
_1ine_ 

ChiMne~----------} 
(intel"lOl" or 
exterio1") 

I I . r---1 
Furna.ce-----} 

I-
( o i 1 m'\ gas) 

_I 
-

3.500 

7.rtOO 

{- VCL (Vertical Center of 
Leakage of envelope 
with flue blocked) 

---- <-fRESH AIR INTAKE 

FRESH AIR INTAKE DUCT: 
-GROSS AREA OF OPENING 0.f!ll!lllJ (M2) 
-NUMBER OF ELBO~(S) 0. 



DISTRIBUTION OF ENVELOPE LEAKS RELATIVE TO THE UIND DIRECTION 
ENTER THE SELECTION ~lHICH BEST DESCRIBES THE ORIENTATION OF ENVELOPE LEAKS 
(1. MAINLY "IND"ARD 2. MAINLY LEE~ARD J. PARALLEL ~. UNIFORM 5. SHELTERED) 

DEFAULT VALUE IS 5 

INPUT VOUR SELECTION -} ? 

HIT ENTER KE~ TO USE DEFAULT 



I •ll lil.;{;llellltl I WU~ilJJ!Jl I! tl~m~WM f ~ii f.i • ltt... V 
-water hea.ter 11on 11 or 11standby 11 (O,S) S 
-burner ca.pa.city 10'257. UD 
-standby capac it~. (P,i lot I ight & losses) 500. Ul) 
-steady state eff1c1enc~ 72; (~) 
-cross-sect iona.l a.re~ of \lent connector' • €001 (M2) 

<-CHIMNEY 

-flue pipe length 1. 300 ( M) 
-rlue pipe height .300 (M) 
-nuMber of elbows 2 
-type of connection (Y,l,B) B I I 
-connection:flue pipe eleMent no.(1,2 ..• ) 4 I \ 

~ 
I /\ \ 

----! \\ 
I I 

. ~ ~ATER 
I = I, \ ,J HEATER-} 

11~~ 
i.===:::•~U 

FURNACE-} 

-1-1-1-



lillJilthHl~·il:H ltlillJilt!:lil 

FLUE DAMPER: 
-Is there a flue daMper? (Y,N> 
-DaMper activation: therMal or electric? (J,E) 
-TherMal activation teMperature:-fully open 

-fully closed 
-Le~ka.ge area. a.roL111d flL!e di:t.Mper' when closed 

FLUE CAP: 
-Horizontal wind pressure coefficient 
(horizontal wind pressure coefficient is needed 

even if 'Actual wind angle' below is not 0°) 
-Actual wind angle 

(Mea.sur·ed fr·oM ho1~izo11ta.l: t LlP - down) 
-~ind pressure coefficient at thaf angle 

11" I I I II I 1 -wino speeo ar rnar ang1~ 

-Flue cap friction factor 

N 
E 

125. ( °C) 
35, (OC) 

I 00240 ( M2) 

.500 

0.0 (0) 

.500 
r.. QjllJ I •• 1- \ 
'.[}, r \ rI/ .!:I I 

~.00 



11iwum maj~~'•"o1111~ ~t 

Fur'nace Ther·nostat Setting: 
-the1'\rmst at setpo int 
-fur·11a.ce therMost at ba11d* 

House TherMal Ch~racteristics: 
-heated house ~oluMe 
-therMal conductivity of the house envelope 
-therMal Mass or the house structure (L,M,or H>** 

f1ech~nic~l Draft Inducer: 

17.8 (°C) 
0.0 (OC) 

400.0 (MJ) 
200. © (U/0C) 
L 

-Do you wish to include a. dra.ft indL~cer· in the \Jent connector? (V/N) N 

* -enter· "0" it you want to specify H1e fur·na.ce ON & OFF t iMes in TI ME CONTROLS 
-ente1'\ the nuMber" of degr·ees fol" the ther·Mostat band to siMula.te the dy1iaMic 

pe1"rm'\Ma.11ce of the enve lope/fu1"11a.ce/ther'Mosta.t systeM, e.g. 114. 011
( C) ** enter' "L" fol"' oPd ina.r~ wood fra.Me structure, 11tf for~ a. wood fra.Me hoL1se with 

interior Ma.ss e. g, br'1ck, & "H" for· a cone. block or· solid Masonry strLtcture 



11u1ilt\1m m111:1 

SiMulation Start TiMe 
Initial TiMe Step 
Fur11ace On 
Fl1rnace Off 
SiMulation Stop TiMe 

®.00 (sec) 
1. 00 (sec) 
74.00 (sec) 
254. fJIJJ (sec) 
600. 00 (sec) 
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DHW VENT CONNECTOR TEST RUN 1 
25/2/B7 sebshouse DURATION•600 s House Pressure: -5 Pa 

Legend 

Conf1gurat1on: D1rect to ch1mney, 0.2m above and perpend1cular 
to furnace p1pe/ch1mney connect1on. 

tl3: Temperature of flue gas @ 0.3m above d1lut1on 
t3: Temp. of ch1mney wall 0.5m above furnace p1pe/ch1mney connect1on 
t4: Temperature 1ndoors 
t5: Temp. DHW flue gas 0.2m above d1lut1on 
t7: Temp. OHW combust1on gases before d1lut1on 
tB: Temp. furnace d1lut1on a1r 
t9: Temp. of furnace flue gas @ furnace pipe/ch1mney connect1on 
tlO: w1nd strength 
tll: w1nd d1rect1on 
tl2: A1r veloc1ty 1n OHW vent connector, l/s 
t14: Outdoor temp. 
t15: Temp. flue gas 0.5m below ch1mney cap 

T1me t3 t4 t5 t7 t8 t9 tlO tll tl2 tl3 

0.00 26.BB 17.65 32.91 59.4B 
16.00 26.BB 17.65 31.94 59.48 
27 .OD 26.BB 17 .65 29.01 59.48 
38.00 26.88 17.65 31.61 59.4B 
49.00 26.88 
61.00 26 .88 
74.00 26.88 
87.00 27.21 
98.00 27.54 

109.00 27.54 
121.00 27.70 
134.00 28.35 
147.00 27.86 
158.00 27.70 
169.00 27.54 
181.00 27.54 
195.00 27.54 
208.00 27.54 
219.00 27.54 
230 .00 27. 54 
242 .00 27. 72 
256.00 27.72 
269.00 27.72 
280.00 27.72 
291. 00 27. 72 
303.00 27.74 
317.00 27.74 
330.00 27.74 
341.00 27. 74 
352.00 27.74 
370.00 27.74 
384.00 27.74 
397.00 27.74 
40B.OO 27.90 
419.00 27.90 
431.00 27.92 
444.00 27 .92 
457 .oo 27 .92 
46B.OO 27.92 
479.00 27.92 
491.00 27 .92 
505.00 27.92 
518.00 27.92 
529.00 27 .92 
540.00 27. 76 
552. 00 27. 79 
565. 00 27. 79 
578.00 27. 79 
5B9 .oo 27. 79 

17 .65 
17 .65 
17 .65 

33.40 59.4B 
33.24 59.4B 
38. 25 59. 48 

17.65 35.02 59.64 
17.65 33.08 59.79 
17.65 36.15 60.11 
17.65 36.80 7B.12 
17.65 151.76 173.86 
17.65 166.90 214.76 
17.65 172.33 239.32 
17.65 163.97 256.12 
17 .65 122.69 214.90 
17 .65 98.99 184.82 
17.65 B9.90 167.32 
17.65 B4.79 156.40 
17.65 B2.37 146.97 
17.67 7B.29 13B.33 
17 .67 71.BB 131.33 
17 .67 69.B8 124.B7 
17.67 66.49 119.95 
17 .67 67 .BB 115.45 
17.69 64.96 111.10 
17.69 60.77 106.70 
17.69 59.36 102.B7 
17.69 59.52 99.77 
17.69 53.56 96.BO 
17.69 59.36 92.48 
17 .69 54.19 B9.94 
17 .69 54.35 B7 .38 
17.69 59.36 B5.58 
17.69 57.BO B3.92 
17.71 55.00 81.97 
17.74 32.16 80.31 
17.74 56.25 78.94 
17.74 56.25 77.57 
17.74 56.8B 76.50 
17.74 54.21 75.13 
17.71 53.42 74.06 
17.71 52.01 72.99 
17.71 50.90 72.22 
17.71 49.00 71.30 
17.74 50.14 70.56 
17.74 49.19 69.79 
17.74 47.29 69.02 
17.74 49.03 68.41 

16.B2 21.29 0.00 -86.00 9.09 17.98 
16.B2 21.29 0.00 -20.00 8.86 18.31 
16.B2 21.29 o.oo 155.00 8.63 17.98 
16.B2 21.29 0.00 -33.00 8.63 17.98 
16.B2 21.29 
16.B2 21.29 
16.B2 21.62 
17.98 23.27 
1B.4B 23.76 
19.31 23.76 
19.47 23.43 
lB.Bl 23.93 
17.9B 22.94 
17.65 22.45 
17.4B 22.28 
17.15 22.12 
17.65 22.28 
17 .48 22.61 
17.15 22.61 
17.15 23.10 
17.17 23.12 
17.50 23.29 
17.50 23.12 
17.17 23.12 
17.67 23.29 
17.52 23.31 
17.19 23.47 
17 .19 23.31 
17 .19 23.80 
17.19 23.47 
17.19 23.80 
17.85 24.13 
17.69 24.13 
17 .85 24.30 

0.00 -308.00 
0.00 255.00 
0.00 -6.00 
0.00 -143.00 
0.00 -156.00 
0.00 -156.00 
0.00 -28.00 
0.00 -3.00 
0.00 o.oo 
0.00 -3.00 
0.00 -II.DO 
0.00 -256.00 
0.00 -14.00 
0.00 37.00 
o.oo -31.00 
0.00 42.00 
0.00 o.oo 
o.oo -102.00 
0.00 14.00 
0.00 -3.00 
0.00 -143.00 
0.00 -153.00 
0.00 -3.00 

-0.10 o.oo 
0.10 65.00 
o.oo 74.00 
0.00 -33.00 
0.00 -3.00 
0.00 -14.00 
0.10 -3.00 

17.85 24.46 0.10 0.00 
17.71 24.32 -0.10 -191.00 
17.71 24.32 0.00 -675.00 
17.71 24.48 -0.10 0.00 
17 .87 24.81 0.00 -241.00 
18.04 24.97 0.00 0.00 
17.87 24.97 0.00 -86.00 
18.04 24.48 -0.10 -25.00 
17.87 24.32 -0.10 0.00 
17.87 24.15 0.00 -343.00 
17.71 23.99 0.00 -940.00 
17.74 24.02 0.10 -169.00 
17. 74 24.35 0.00 0.00 
17.74 24.02 0.00 0.00 
17.74 24.02 0.00 108.00 

7 .61 18.31 
4.55 18.31 
4.98 20.79 
4.07 22.12 
6.10 22.28 
7 .88 26.23 
9 .09 27 .86 
9.09 22.45 
9.32 20.30 
9.54 19.80 
8.13 19.47 
7 .61 19.47 
7 .61 19.64 
7 .04 19.80 
7 .33 20.30 
7.04 20.63 
7.61 20.81 
7 .33 20.65 
6.74 20.48 
7 .04 20.65 
7.04 21.15 
7 .04 20.67 
6.74 20.67 
7.04 21.16 
6. 74 21.50 
6.74 21.66 
6.43 21.99 
6.43 22.49 
6.74 22.98 
6.74 23.97 
6.43 23.14 
6.43 22.67 
6.43 23.49 
6.43 23.99 
6.43 25.14 
6.43 25.63 
6.74 23.33 
6.74 22.51 
6.74 22.34 
6.74 21.35 
6.74 21.18 
7.04 22.21 
6.74 21.38 
7 .04 20.88 
0.00 21.21 

tl4 
8.45 
8.45 
8.45 
8.2B 
8.11 
8.11 
8.11 
8.11 
8.28 
8.61 
8.45 
8.28 
8.45 
8.28 
8.28 
8.11 
8.11 
8.11 
8.11 
7 .77 
7. 79 
7. 79 
7. 79 
7 .62 
7 .62 
7 .81 
7 .64 

tl5 Comments 
23, 90 Unsure of velocity measurement. 
23.80 
23.80 
23.80 
23.80 
23.80 
23.10 
20.20 
18.10 
17 .30 
17 .50 Started DHW, 9 s backdraft @ DHW d1lut1on 
21.20 1nlet 
25.00 
27 .40 
29.50 
30.60 Stopped DHW heater 
30.10 
29.70 
29.20 
28.90 
28.50 
28.30 
28.10 
27 .90 
27 .50 
27 .40 
27 .30 

7 .64 27 .00 
7.47 26.90 
7 .64 26. 70 
7.47 26.40 
7 .47 26.20 Partial backdraft1ng of DHW 
7 .64 25. 70 
7.64 25.60 
7 .47 
7 .49 
7 .49 
7 .49 
7 .33 
7 .33 
7 .33 
7 .33 
7 .33 
7 .33 
7 .33 
7 .36 
7 .02 
7 .02 
7 .02 

H.60 
H.60 
e.~ 

e.m 
e.m 
M.W 
25.10 
e.m 
e.m 
e.m 
e.m 
e.m 
e.m 
e.m 
e.m 



DHW VENT CONNECTOR TEST RUN 2 
26/02/87 sebshouse DURATION•480 s House Pressure: -7 Pa 

Conf 1gurat 1on: D 1rect connect 1on to ch 1mney, O. 2m above and perpend1cu lar 
to the furnace vent connector. 

Legend 
t2: Temperature of DHW connector wall 0.2m above d1lut1on 
t3: Temp. of ch1mney wall 0.5m above furnace p1pe/ch1mney connection 
t4: Temperature 1ndoors 
t5: Trmp. OHW flue a~q O.?m ahove d1lut1on 
t7: Temp. OHW combust1on gases before d1lut1on 
t8: Temp. furnace dllut1on a1r 
t9: Temp. of furnace flue gas @ furnace p1pe/ch1mney connect1on 
tlO: w1nd strength 
tll: w1nd direction 
tl2: A1r veloc1ty 1n OHW vent connector, l/s (ERR 1nd1cates backflow) 
tl3: Temp . furnace flue gas 0.3m above d1lut1on 
tl4: Outdoor temp. 
tl5: Temp. flue gas 0.5m below ch1mney cap 

Time (s) t2 
o.oo 24.22 

16.00 24.22 
27.00 23.72 
38.00 23 . 72 
49.00 23 . 72 
61.00 23.68 
76.00 55.18 
87.00 60.19 
98.00 46.65 

110.00 50.77 
121.00 73. 78 
136.00 87.43 
147.00 103.95 
158.00 93.72 
170 .00 79.57 
181.00 73. 78 
196.00 65.78 
207.00 60.65 
218.00 78.05 
230 .oo 93 . 42 
241.00 98.01 
256. 00 101. 42 
267.00 105.99 
278.00 105.55 
290.00 104.66 
301.00 102 . 16 
316.00 96 .82 
327.00 92.06 
338 .00 88.91 
350.00 85.75 
368.00 80 . 16 
383.00 74 .98 
394 .00 70. 69 
405.00 67 .46 
417 .00 64.67 
428.00 61.?6 
443.00 56 . 10 
454.00 51.54 
465.00 47 .58 
477 .oo 44.08 

t3 
27 .66 
27 .66 
27 .17 
27 .01 
27 .17 
27 .46 
v.~ 

27 .13 
26.97 
u.w 
27 .95 
27 .62 
27 .95 
27 .46 
26.~ 

u.w 
H.U 
~.u 

27.13 
27. 95 
32 .82 
32 .82 
31.19 
~.M 

30. 21 
29 . 72 
n.w 
H.W 
29.72 
29.72 
~.M 

~.~ 

H.~ 

"·w 
"·w 
"·" 28. 75 
m.~ 

28.42 
m.u 

t4 t5 t7 
17 .61 27 .99 31.09 
17.61 26.19 28.48 
17 .61 24.05 27 .so 
17 .61 25 .53 28.64 
17.61 25.86 29 . 29 
17.57 31.05 82.60 
17 .57 106.15 137.67 
17.57 98.77 155.49 
17.57 64.38 166.42 
17 .57 71.17 176.99 
17 .57 163.06 183.93 
17.57 174 .35 188.08 
17 .57 194.43 191.39 
17.57 139.38 189.46 
17.57 87.58 189.46 
17.57 71.63 190.98 
17.57 55.18 189.87 
17.57 47.92 192 . 22 
17 .57 154.23 194.43 
17.57 206.29 196.09 
17.55 220 . 74 195.90 
17.55 205.17 197.73 
17.55 195.24 191.10 
17.55 146.88 133.80 
17.55 129.51 106.58 
17.55 112.73 88.16 
17.55 95.34 77.57 
17 .55 89.36 70.85 
17.55 89.66 65.45 
17.55 85.75 60.95 
17.55 74 .98 54.53 
17 .55 65.60 51.38 
17.55 62.81 48.85 
17.55 62.19 46.47 
17.55 61.10 44.40 
17.55 52.17 4?.16 
17.55 45.36 40.40 
17.55 41.20 38.95 
17.55 38.15 37 . 50 
17 .55 36.05 36.38 

w 
~.~ 

21.42 
20.~ 

20.~ 

20.H 
21.38 
~.03 

22.37 
21. 38 
20.71 
21.05 
20 . 71 
22.20 
21.05 
20.~ 

20.~ 

19.39 
19.55 
20.~ 

24.01 
23.17 
20.~ 

18.87 
18.54 
17 .88 
17 .88 
17 .55 
17 .55 
22.~ 

23 .17 
22 .18 
w.~ 

19 .37 
~.M 

19.54 
18.M 
17 .7! 
17 .55 
17 .38 
17 .05 

t9 
24.71 
23.72 
22.41 
22 .41 
23 .23 
24 .18 
27 .95 
25.82 
23.35 
23.03 
31.21 
32.51 
33.00 
27. 78 
24 .18 
22.04 
20.71 
20.05 
29.74 
39.94 
36.38 
29.40 
26.46 
25.14 
25.14 
25 .14 
24.32 
24.32 
26. 78 
?.9.56 
28.42 
25.96 
25.64 
25.14 
25 .47 
2~ .81 
23.83 
23 .17 
23.01 
22.84 

tlO tll 
0.00 -25.00 

-0.10 o.oo 
o.oo -613.00 
0.20 0 .00 
o.oo -135 .00 

-0.20 304.00 
-0.10 11.00 
0.00 o.oo 

-0.10 -6.00 
-0.10 34.00 
-0.10 -995.00 
0.10 -64.00 
0.10 -280 .00 
o.oo o.oo 
0.00 -248 .00 
0.00 20.00 
0.00 187 .00 
o.oo 17 .oo 
0.20 -135.00 
o.oo -105.00 
0.10 -759.00 
0.00 -6.00 
0 . 10 -25 .00 

-0.10 25.00 
-0.10 o.oo 
0.10 -64 .00 
0.20 75.00 
0.00 -72.00 

-0.10 -3 .00 
o.oo -58.00 
o.oo -6 .00 

-0.10 0.00 
-0.10 11.00 
0.00 -664.00 
0.00 -50.00 
0.00 59.00 

-0.10 0.00 
0.00 -124.00 
0.20 -6.00 

-0.20 0.00 

tl2 
ERR 
ERR 

l.88 
4.55 
2 .03 
4 .07 
2.03 

ERR 
2.03 
5. 75 
2.03 
4.07 
0.00 

ERR 
2.03 

ERR 
ERR 

4.98 
4.98 
6.43 
8.86 
8.38 
7 .61 
6.43 
6.43 
6.43 
6.43 
4.55 
4.55 
3.52 
6.43 
4.98 
4.07 
4.07 
6.10 
8.13 

11.14 
7 .BB 
B.38 
6.10 

tl3 
27 .82 
23.23 
21.58 
24.38 
29.29 
25.16 
25.66 
23.19 
21.21 
20. 71 
25.98 
25.49 
26.64 
22.53 
21.05 
20.22 
19.72 
19.56 
24.34 
28.44 
26.46 
22 .51 
21.36 
22 .84 
23.66 
22.84 
22 .02 
?4.9B 
24.98 
27 .93 
25 . 47 
23.66 
25.64 
28.91 
29.40 
22.35 
20.53 
20.36 
19.70 
20.03 

tl4 
8.40 
8.74 
g,25 

B.57 
8.40 
8.36 
8.20 
8.36 
8.53 
8.53 
8.36 
8.36 
8.53 
8.70 
9.54 
9.21 
9. 21 
9.21 
8. 70 
8.03 
8.18 
B.51 
8.18 
8.34 
8.51 
9.02 
8.68 
8.51 
9.02 
8.18 
8.01 
8.18 
B.34 
8 .18 
8.01 
0.01 
8.18 
B.18 
8.01 
7 .67 

tl5 Comments 
13.60 DHW and furnace backdraft1ng . 
11.90 
10.70 
11.10 
11.30 
10.30 Start DH~i. DHW venting unstable, 
9. 70 furn~ce h~ckrlrMt 1n~ 

9.20 At 120s, sl1ght short circuit 
8. 70 for several seconds 
8,60 
8.20 
B. 10 
8.00 
7 .80 
7 .50 
7 .40 
7 . 30 
7 .30 
7 ,50 
7 .80 

13. 50 Vent 1 ng stab le. 
22.30 
24 . 70 At 270s , OHW shut off. 
23.50 
23.60 
24.40 Furnace venting unstable. 
25.00 
24.50 
21.60 DHW vent 1 ng unstable. Furnace 
18. 60 back draft 1 ng 
18 . 90 
20.50 Furnace venting unstable. 
20.20 
19 .20 
18 . 70 
20.90 
22 .20 
22.50 
23.10 
23.10 

At 540s, OHW and furnace 
backdraft1ng. 



OHW VENT CONNECTOR TEST RUN 3 

26/02/87 sebshouse DURATION•600 s House Pressure: 0 Pa 

Legend 

Conf 1gurat 1on: 01rect to ch 1mney. O. 2m above and perpend 1cu lar 
to furnace p1pe/ch1mney connect1on. 

t2: Temperature of OHW connector wall 0.2m above d1lut1on 
t3: Temp. of ch 1mney wa 11 0. 5m above furnace p 1pe/ch imney connect ion 
t4: Temperature indoors 
t5: Temp. OHW flue gas 0.2m above dilution 
t7: Temp. OHW combustion gases before d1lution 
t8: Temp. furnace d1lution air 
t9: Temp. of furnace flue gas @ furnace pipe/chimney connection 
t 10: wind strength 
tll: wind direction 
tl2: Air velocity in DHW vent connector, l/s (ERR indicates backflow) 
tl3: Temp. furnace flue gas 0.3m above dilution 
tl4: Outdoor temp. 
tl5: Temp. flue gas 0.5m below chimney cap 

Time (s) t2 t3 
31.46 
31.62 
31.62 
31.62 
31.62 

t4 t5 t7 t8 t9 tlO tll tl2 tl3 
1.00 27.70 

17 .00 27 .87 
28.00 28.03 
39.00 28.03 
50.00 28.03 
61.00 27.70 31.46 
77 .00 31.62 31.46 
88.00 36.32 31.29 
99.00 42.26 31.29 

110.00 48.32 31.29 
122.00 55.42 31.29 
137.00 62.60 31.29 
148.00 67.40 31.29 
159.00 70.63 30.97 
171.00 74.47 30.97 
182.00 79.19 30.97 
197.00 83 .58 30.97 
208.00 86.90 30.97 
219.00 89 .90 30.97 
231.00 92.30 30.97 
242.00 94.24 30.97 
257 .00 96.62 30.97 
268.00 97.36 30.97 
279.00 96.03 30.97 
291.00 93.94 30.97 
302.00 89.44 
317.00 84.47 

30.95 
30 .95 

328.00 80.24 30.95 
339.00 75.06 30.78 
351.00 69.39 30.62 
368.00 64.15 30.64 
384.00 59.95 30.64 
395.00 56.51 30.48 
406.00 54.63 30.64 
417.00 52.43 30.64 
429.00 49.90 30.64 
444.00 47.20 30.48 
455. 00 45. 77 30. 48 
466.00 43.86 30.48 
477.00 42.26 30.48 
489.00 40.84 30.34 
504.00 
515.00 

39. 56 
38. 75 

30.34 
30.34 

526.00 37.95 30.50 
537.00 37.14 30.34 
549.00 36.32 30.32 
564.00 35.67 30.32 
575.00 35.02 30.32 
586.00 34.54 30.32 
597.00 34.21 30.32 

17 .82 
17 .82 
17 .82 
17 .82 
17 .82 

29.50 64.31 16.82 22 . 45 0.00 34.00 8.86 18.48 
29.99 64.62 16.82 22 . 61 -0.10 -25.00 9.32 18.48 
30.32 64 .62 16.82 22 . 61 o.oo 0.00 9.32 18.48 
30.32 64.62 16.99 22 . 61 o.oo 11.00 9.54 18.65 
29.99 64.62 16.99 22 .45 -0.10 o.oo 9.32 18.65 

17.82 56.98 117.62 16.99 22.28 
17.82 88.55 166.35 16.99 22.12 
17.82 106.52 186.35 16.99 22.12 
17.82 118.49 198.09 16.99 22.12 
17.82 126.72 205.53 16.82 21.79 
17.82 133.46 212.42 16.82 21.79 
17.82 140.31 216.14 16.82 21.79 
17.82 139.17 219.86 16.82 21.62 
17 .82 139.03 221.38 16.82 21.46 

-0.10 0.00 
0.10 -441.00 

-0.10 -207.00 
0.10 -140.00 
0.10 0.00 
0.10 6.00 
0.10 0.00 
0.00 -191.00 
0.00 -3.00 

11.50 
11.68 
11.32 
11.86 
11.68 
11.50 
11.86 
12 .86 
12. 70 

17.82 143.15 223.86 16.82 21.46 -0.20 -20.00 11.50 
17.82 148.66 225.51 16.82 21.62 0.10 o.oo 11.50 
17 .82 152.61 227 .86 16.82 21.62 -0.10 o.oo 11.86 
17.82 155.42 228.00 16.82 21.62 o.oo 11.00 11.86 
17.82 157.11 228.69 16.82 21.46 -0.10 0.00 11.86 
17 .82 157 .95 230.07 16.82 21.62 0.00 14.00 11.86 
17.82 159.07 230.07 16.82 21.46 -0 . 10 -17 .00 11.50 
17 .82 160.61 231.03 16.82 21.46 0.10 355 .00 11.32 
17 .82 130.60 170.39 16.82 21.62 0. 10 6.00 10.57 
17.82 110.77 141.59 16.82 21.62 -0 . 10 -3.00 10.37 
17.82 97.36 126.58 16.82 21.62 -0.10 0 .00 10.57 
17.80 85.68 115.42 
17 .80 79.02 108.12 

21.60 
21.77 

0. 10 -121.00 
0. 10 0.00 

17.80 73.07 103.41 

16.80 
16.80 
16.80 
16.63 
16.63 
16.65 
16.65 
16.65 
16.65 

21.60 -0 . 10 0.00 
17.80 66.30 99.42 21.44 -0 . 10 -6.00 
17.80 61.18 95.86 21.27 -0 . 10 6.00 
17.82 59.02 90.95 21.62 0. 10 3.00 
17.82 55.42 88.40 21.46 o.oo o.oo 
17.82 53.06 86.30 21.46 -0 . 10 -91.00 
17.82 52.90 84.49 21.62 0.00 -3.00 
17.82 50.85 82.83 16.65 21.46 
17.82 48.95 81.16 16.65 21.46 
17.82 47.20 79.80 16.65 21.46 
17.82 46.73 78.58 16.65 21.62 
17 .82 44.82 77 .52 16.65 21.46 
17.82 44.02 76.60 16.65 21.46 
17.84 42.60 75.40 16.67 21.48 
17.84 42.12 
17.84 42.12 

74. 79 
74 .03 

16.67 
16.67 

21.48 
21.48 

17 .84 41.64 73.41 16.67 21.64 
17.84 41.16 72.80 16.67 21.48 
17.82 40.66 72.02 16.82 21.46 
17 .82 39. 70 71.56 16.82 21.46 
17.82 39.54 71.10 16.82 21.46 
17.82 39.54 70.79 16.82 21.62 
17.82 39.22 70.33 16.82 21.46 

0.00 0.00 
0. 00 -881.00 
0.00 -6.00 
0.10 -72.00 
0. 10 -6.00 
0 . 10 99 .00 

-0.10 17.00 
0. 10 105 .00 
0. 00 -45.00 

-0.10 -3 .00 
0. 20 -201.00 
0.00 11.00 
0.10 -11.00 

-0.10 -6.00 
-0.10 3.00 
-0.10 0.00 

9.96 
9.96 

10.95 
11.86 
10. 76 
IO .17 
10.95 
9.54 
9.96 
9. 75 

10.57 
9.09 

10.37 
9.96 
9. 75 
9.54 
9.32 
9.32 
9.09 
9.54 
9.54 
9.54 
9.09 
8.86 
9.32 

18.48 
18.48 
18.48 
18.15 
18.48 
18.15 
18.15 
17 .98 
17 .82 
17 .98 
17 .98 
17 .98 
17 .98 
17 .98 
18 .15 
17. 98 
17 .98 
18.15 
17 .98 
17 .98 
17 .96 
17 .96 
17 .96 
17 .80 
17 .96 
18.15 
17 .98 
18.15 
17 .98 
17 .82 
17 .82 
17 .98 
17 .82 
17 .82 
17 .98 
18.00 
18.00 
18.00 
18.00 
17 .84 
17 .98 
17 .98 
17 .98 
18.15 
17 .98 

tl4 tl5 Comments 
7. 94 25. 70 
8. 28 25. 70 
8. 28 25. 70 
7 .94 25.80 
8. 28 25. 70 
7. 94 27. 20 Start OHW heater, no backdraft i ng 
7 .61 29.20 
7.61 31.10 
7.78 32.40 
7.61 33.50 
7.78 34.70 
7.78 35.70 
7 .61 36.40 
7. 78 36.90 
7. 78 37. 30 
7. 78 37. 70 
7.78 38.30 
8.28 38.50 
8.45 38.90 
8.62 39.00 
8.45 39.30 
8.28 39.50 Stopped DHW heater 
8.45 38.20 
8.45 36.80 
8.45 35.70 
8.43 34.50 
8.26 33.60 
7.92 32.90 
7.92 32.30 
7.75 31.60 
7.94 30.70 
8.28 30.30 
7 .94 29 .90 
8.28 29.50 
7 .94 29. 20 
7 .94 28.90 
7.78 28.60 
7.78 28.40 
7.78 28.30 
7.78 28.00 
8.30 27.80 
7.96 27.70 
8.30 27.50 
8.30 
8.47 
8.28 
8.28 
8.45 
8.62 
8.79 

27 .40 
27 .30 
27 .20 
27 .00 
26.90 
26.80 
26.80 



DHW VENT CONNECTOR TEST RUN 4 
26/02/S7 sebshouse DURAT!ON•600 s House Pressure: -5 Pa 

Conf 1gurat1on: D 1rect to ch 1mney, 0. 2m above and perpend 1cu lar 
to furnace p 1pe/ch 1mney connect 1on. 

Legend 
t2: Temperature of DHW connector wall 0.2m above d1lut1on 
tJ: Temp. of ch1mney wall 0.5m above furnace p1pe/ch1mney connect1on 
t4: Temperature 1ndoors 
t5: Temp. DHW flue gas 0.2m above d1lut1on 
t7: Temp. DHW combust1on gases before d1lut1on 
ts: Temp. furnace d1lut1on a1r 
t9: Temp. of furnace flue gas @ furnace p1pe/ch1mney connect1on 
tlO: w1nd strength 
tll: w1nd d1rect1on 
tl2: Air velocity in DHW vent connector, l/s (ERR 1nd1cates backflow) 
tl3: Temp. furnace flue gas O.Jm above dilution 
t14: Outdoor temp. 
tl5: Temp. flue gas 0.5m below ch1mney cap 

T1me (s) t2 t3 

o.oo 32.55 30.44 
16.00 32.72 30.44 
?7 .00 32.39 30.2S 
3S.OO 32.23 29.95 
49.UO SZ.39 30.26 
61.00 32.39 30.2S 
74.00 32.23 30.2S 
87.00 32.07 32.39 
9S.OO 31.74 35.31 

109.00 31.42 3S.37 
121.00 30. 77 40. 30 
134.00 30.44 41.42 
147 .oo 
15S.OO 
169.00 
18 I. 00 
194 .00 
207 .00 
21S.OO 
229 .00 
241.00 
254.00 
267 .oo 
27S.OO 
289 .00 
300.00 
314.00 
327. 00 
33S. 00 
349.00 
367 .00 
3Sl.OO 
394.00 
405 .00 
416.00 

S.H 
28.Sl 
2S.16 
2S.Ol 
v.~ 

27 .19 
26.S7 
~.ro 

26. 72 
~.n 

~.n 

26. 72 
26. 72 
26.91 
v.m 
27 .07 
27. 23 
27 .40 
27 .95 
2s.11 
H.M 
28.93 
~.~ 

43.02 
~.% 

44.62 
45 .59 
~.n 

47 .66 
Q.~ 

48.61 
49.11 
~.~ 

47. 20 
45 .14 
~.M 

42.44 
41.64 
W.M 
40.20 
39. 72 
38. 97 
n.e 
3S.17 
38.01 
37 .68 

427 .00 29.61 37 .55 
442. 00 29. 77 37. 23 
455.00 29.61 37.07 
466.00 29.2S 36.75 
477 .00 29.2S 36.42 
4S8.00 29.63 36.2S 
502.00 
515.00 
526 .00 
537. 00 
548 .00 

29. 79 
29. 79 
29. 79 
29.95 
29.97 

562.00 29.97 
575.00 30.14 
5S6.00 30.46 
597 .oo 30.63 

36.2S 
36.12 
35.96 
35.80 
35.S2 
35 .49 
35.49 
35.49 
35.33 

t4 ts t7 

17.7S 39.66 66.28 
17.78 41.42 66.2S 
17.7S 38.69 65.97 
17.7S 39.18 65.82 
i/.7~ 4U./~ O~.~/ 

17.78 39.S2 65.97 
17.7S 39.82 65.97 
17. 78 38.S5 65.97 
17.78 37.73 65.82 
17.78 36.28 65.66 
17.78 35.31 65.66 
17. 78 34.82 65.51 
17.78 34.17 65.35 
17.78 34.17 65.35 
17.78 34.01 65.35 
17.80 34.19 65.37 
17 .80 
17 .80 
17 .80 
17 .80 
17 .82 
17 .82 
17 .82 
17 .82 
17 .82 
17 .84 
17 .84 
17 .84 
17 .84 
17 .84 
17 .90 
17 .90 
17 .90 
17 .90 
17 .90 

~.~ 

33 .87 
33. 22 
D.D 
33.40 

n." 
D.6 
~.D 

~.~ 

35.04 
~.69 

~.~ 

36.17 
36.17 
~.n 

~.n 

D.~ 

n.~ 

37 .52 

65 .37 
65 .37 
e.~ 

e.~ 

65.08 
65 .08 
e.M 
~.M 

65.08 
65.10 

e." 
65.41 
65.41 
65.41 
~.~ 

e.~ 

e.~ 

e.~ 

e.H 
17.93 37.71 65.65 
17 .93 37 .71 65.49 
17.93 36.10 65.18 
17.93 35.29 65.18 
17.93 35.29 65.18 
17.95 36.44 65.20 
17 .95 36.76 
17.95 36.12 
17.95 36.12 
17.Yb 36.1~ 

17.97 36.78 

65 , 51 
65. 20 
65.20 
65.20 
65.22 

17 .97 37 .27 65.22 
17.97 37.75 65.53 
17.97 38.07 65.22 
17.97 38.07 65.53 

t8 t9 

17.11 22.57 
17 .2S 23.07 
17.11 22.41 
17.28 22.41 
I/ .bl lJ.U/ 

17.78 22.74 
23.56 32.23 
20.59 64.58 
19.44 79.31 
18.77 87.92 
18.61 95.10 
18.11 100.14 

tlO t11 

0.00 -183.00 
-0.20 -3.00 
-0.20 -164 .oo 
0.00 -36.00 

-U.lU U.UU 

0.10 o.oo 
-0.10 -14.00 
-0.10 45.00 
-0.10 -137 .00 
-0.10 3.00 
-0.20 -45.00 
0.00 -31.00 

17 .94 103.10 0.20 -6.00 
17.94 107.51 0.10 -47.00 
17.94 111.47 -0.10 -75.00 
17.96 114.55 0.00 -14.00 
18.63 
18.46 
18.63 
18.63 
18.Sl 
lS.81 
18.81 
18.81 
18 .81 
18.67 
18 .17 
18.17 
18.17 
18.00 
18.23 
18.23 
18.56 
18.56 
18.56 

118 .33 
118.62 
119.63 
122 . 53 

l".~ 
110.63 
91.25 
~.H 

~.84 

71.BB 

~·" 
H.~ 

~.« 

~.~ 

~.~ 

51.71 
~.H 

0.% 
o.m 

18.76 48.26 
18.76 46.67 
IB.59 43.81 
lB.26 42.37 
18. 26 42 .05 
18.11 42.3Y 
18 . !1 
lB.11 
18.11 
17 .95 
17 .97 

41.!5 
40.30 
39.82 
39.34 
39.52 

0.00 -47 .oo 
0.20 -BB.00 

-0.10 -6.00 
0.10 -118.00 
0.00 -566.00 
0.00 0.00 

-0.10 o.oo 
-0.20 -!7.00 
0.00 -321.00 

-0.10 37.00 
0.10 -36.00 
0.10 3.00 

-0.20 -177 .oo 
0.20 -6.00 

-0.10 0.00 
-0.10 -31.00 
0.00 -50.00 
0.10 0.00 
0.20 34.00 
0.00 31.00 
0.30 -20.00 
0.20 11.00 
0.10 128.00 
0.00 0.00 
0.10 -11.00 
O.!O 14.00 
0.20 0.00 
0.20 -774.00 
0.20 -3.00 

-0.10 34.00 
18.13 39.36 0.10 14.00 
18.13 39.36 0.10 -11.00 
lB.13 39.04 0.00 76.00 
18.13 38.~b -0.10 -17.00 

t12 tl3 

6.10 19.44 
9.32 19.60 
7.88 18. 77 
6.10 19.60 
8.38 19.93 
7 .61 19.60 
8.13 105.46 
B.13 131.57 
9.09 131.28 
9.32 127.70 
9.09 139.42 

10.17 137 .57 
9. 75 137 .00 
9.54 146.09 
9.32 150.B9 
9.32 155.55 
9.54 

10.95 
10.17 
9.96 

10.17 
9.54 
B .3B 
9. 75 
8.13 
7 .BB 
B.13 
B.38 
7 .33 
7 .04 
8.86 
7 .04 
7 .04 
7 .04 
7 .61 

lH.n 

l".u 
147 .3B 
l~.~ 

155 .14 
96.U 
78. 74 
H.Q 
61.20 
62.62 
54.33 
u.o 
51.lB 
~.00 

44. 26 
~.% 

«.U 

"·" 
"·~ 7 .61 42.53 

8.38 37 .55 
9.54 31.73 
7.88 31.56 
8.13 32.86 
6.10 38.22 
B.38 
7 .61 
7 .61 
8.13 
7 .04 

32.39 
32.56 
31. 75 
30.61 
33.39 

7 .04 34.20 
6.74 35.82 
7.33 35.17 
5.75 36.14 

t14 

s.ss 
S.24 
B.41 
8.41 
S.24 
8.5S 
8.58 
8.41 
B.24 
7 .90 
B.24 
7 .57 

tl5 Comments 

25.00 
25.00 
25.20 
25.10 
24.90 
25.10 
25.20 Start furnace, backdrafts unt11 
28.00 B2 s. 
31.30 DHW heater draws well for ent1re 
34.00 test 
36.10 
38.40 

7.90 40.10 
7.73 41.20 
8. 24 42. 20 
8.60 43.30 
8.60 
8.43 
8.60 
8.60 
8.28 
8.28 
7 .94 
7 .94 
8.28 
8.47 
8.47 
B.47 
8.47 
8.81 
8.70 
B. 10 
B.53 
8.03 
8.87 

44.10 
45.40 
45.70 
46.20 
46.90 
46. 90 Furnace shut off 
44.70 
43.00 
41.60 
40.00 
38.BO 
37 .so 
36.60 
35.80 Furnace fan shuts off 
34.60 
33.90 
33.40 
32.90 
32.50 

8.73 32.20 
8.39 32.10 
7.89 32.10 
7 .B9 31.BO 
8.39 31.40 
8.75 31.00 
8.58 
8.92 
8.58 
B.58 
8.60 

31.00 
30. 70 
30.60 
30.50 
30.10 

8.43 29.90 
8 . 43 29.60 
8.60 29.50 
8.60 29.20 



DHW VENT CONNECTOR TEST RUN 5 
26/02/87 sebshouse DURATIDN•480 s House Pressure: D Pa 

Configuration: Y-merge into furnace vent connector, 2.95m from furnace dilution 

legend 
t2: Temperature of OHW connector wall 0.2m above d1lut1on 
t3: Temp. of chimney wall 0.5m above furnace pipe/chimney connection 
t4: Temperature indoors 
t5: Temp. DHW flue gas 0.2m above dilution 
t7: Temp. DHW combustion gases before dilution 
t8: Temp. furnace dilution air 
t9: Temp. of furnace flue gas @ furnace pipe/chimney connection 
tlO: wind strength 
tll: wind direction 
t12: Air velocity in DHW vent connector, l/s (ERR indicates backflow) 
t13: Temp. furnace flue gas 0.3m above dilution 
t14: Outdoor temp. 
t15: Temp. flue gas 0.5m below chimney cap 

Time ( s) t2 t3 t4 t5 
1.00 48.16 29.66 16.99 60.11 

17 .OD 44.34 29.17 16.99 54.94 
28.00 42.42 29.01 
39.00 
50.00 
62 .00 
77 .00 
88.00 
99.00 

111.00 
122.00 
137 .00 
148.00 
159.00 
171. 00 
182 .00 
197 .00 
208 .00 
219 .00 
231.00 
242. 00 
257. 00 
268 .00 
279. 00 
291.00 
302 .00 
317 .00 
328 .00 
339 .oo 
351.00 
369 .00 
384.00 
395 .00 
406.00 
418.00 
429 .oo 
444.00 
455 .00 
466 .00 
477 .00 

U .H 
41.46 

··~ m.H 
37 .95 
D.~ 

41.64 
45.95 
48.D 
52 .92 
~.~ 

~.~ 

59.21 
00.% 
62 .64 
u.m 
67. 75 
67. 59 
~.~ 

69.44 
67. 59 
66 .82 
u.e 
63.10 
~.M 

56. 71 
52 .94 
47 .90 
«.M 
u.~ 

39 .11 
m.ro 
35.61 
m.~ 

~ . H 

35 . 12 
34.15 

29.01 
29 .01 
u.~ 

30 .17 
31.31 
31.80 
~.~ 

32 .61 
33 . 26 
D .H 
n.~ 

33. 75 
34.25 
34.41 
~.~ 

~-~ 
35 . 22 
35. 22 
33. 77 
33 .12 
32. 47 
32. 31 
31.82 
31.49 
31.33 
31.01 
m.u 
m.~ 

30.21 
m .~ 

~.~ 

29. 72 
~.00 

~.00 

~.00 

~.00 

~.00 

16.99 53.37 
16.99 
16.99 
17 .01 
17 .01 
17 .01 
16.97 
16.97 
17 .01 
17 .01 
17 .01 
16.97 
16.97 
17 .06 
17 .03 
17 .03 
17.06 
17 .06 
17 .03 
17 .03 
17.03 
17 .03 
17 .03 
17 .03 
17 .03 
17 .03 
17 .03 
17 .03 
17 .05 
17 .05 
17 .05 
17 .05 
17 .05 
17.09 
17 .09 
17 .09 
17 .09 
17 .09 

52.58 
50.85 
80.88 

131.34 
148.54 
151.22 
162 .87 
171. 38 
175.41 
176. 94 
176 .66 
18 !. 24 
182.09 
184.86 
188.46 
190.25 
192 .60 
149.54 
115.33 
101.69 
92.93 
85.43 
79.08 
73. 59 
68.21 
64.34 
59 .68 
54.84 
52.01 
48.85 
45.67 
43.44 
43.16 
43.00 
42.68 
42.36 
41.88 

t7 t8 
78.58 16.49 
75.84 16.32 
73.55 16.99 
71.25 
69.56 

110.64 
162.03 
181.52 
192.45 
198.80 
204.45 
208.72 
210.23 
211.61 
212 .85 
214. 25 
215.90 
216.86 
217 .28 
218 .65 
173 .35 
135 .64 
118 .09 
107 .44 
99.92 
93.53 
88.44 
84.68 
81.65 
79.08 
74.98 
72.84 
71.15 
69.46 
67 .92 
66.57 
65.17 
64.25 
63.47 
62.54 

16.99 
16.99 
16.84 
16.51 
16.34 
16.34 
16 .17 
16.17 
16.17 
16.17 
16 .17 
16 .17 
16.19 
16.19 
16.19 
16.36 
16.19 
16.36 
16.36 
16.19 
16.19 
16.53 
16.53 
16.53 
16.36 
16.36 
16.36 
16.38 
16.55 
16.55 
16.38 
16.55 
16.92 
16.59 
16.42 
16.42 
16 .25 

~ 

31.46 
29.01 
u.m 
29 .01 
H .M 
D.H 
~.H 

54.81 
~.m 

~.M 

62.31 
e.H 
u.ro 
61.53 
U.M 
u.~ 

~ . « 

ro.~ 

71. 75 
D.H 
~.~ 

U.20 
e.m 
42.14 
D.e 
m.~ 

36.19 
~.~ 

n.u 
m.u 
~.~ 

H.09 
n.~ 

H.~ 

"·~ 
25.67 
25 .67 
H.TI 
m.n 
m.H 

tlO tll 
0.10 -72.00 

-0.10 11.00 
o.oo -3.00 
0.00 -3.00 
0 .00 -137 .00 
0.20 -61.00 
0 .oo 20 .00 

-0.10 -3.00 
-0.20 -86.00 
-0.10 11.00 
0.20 -31.00 
0 .10 -91.00 
0.00 -225.00 

-0.20 -3.00 
0.10 28.00 
o.oo o.oo 
0.00 -228.00 
0.00 0.00 

-0 . 10 11.00 
0.10 -31.00 
0.10 0.00 

-0.10 -110.00 
-0.10 6.00 
-0.10 6.00 
0.10 -426.00 

-0.10 -153.00 
0.00 -209.00 
0.10 0.00 
0.20 6.00 
0.00 -118.00 

-0.10 -64.00 
-0.10 0.00 
0.00 -516 .00 
0.10 225.00 

-0.20 0.00 
-0.10 -191.00 
0.00 -183.00 
0.10 -11.00 
0 .00 -50 .00 

-0.10 -300.00 

t12 tl3 
8.13 17.82 
8.13 
7 .61 
7 .04 
7 .04 
8.86 
8.86 
9.54 
8.86 
9.54 
9.09 
9.32 
9.32 
9.54 
9.32 
9.54 
9.32 
9.54 
9.54 
9. 75 
9.09 
9.09 
8.63 
8.13 
8.13 
8.13 
7 .88 
7 .88 
8.63 
B.13 
B.3B 
9.09 
9.32 
9.54 
8.38 
7 .33 
7 .33 
7 .04 
6.74 
7 .BB 

17 .82 
18.31 
18 . 15 
18.15 
18.00 
17 .84 
17 .67 
17 .67 
17 .67 
17 .34 
17 .67 
17 .34 
17 .34 
17 .34 
17 .36 
17 .36 
17 .36 
17 .36 
17 .36 
17 .36 
17 .69 
17 .36 
17 .36 
18.02 
17 .86 
17 .69 
17 .69 
17 .86 
17 .69 
17 .38 
18.04 
18.04 
17. 71 
17 .88 
17 .92 
17 .75 
17. 75 
17 . 75 
17 .92 

t14 
7 .94 
7 .94 
8.11 
8.11 
8.11 
8.13 
7 .96 
7 .80 
7 .80 
7 .80 
7 .80 
7 .96 
7 .96 
B.13 
B.47 
8.49 
8.49 
8.49 
7 .98 
8.15 
8.49 
8.15 
8.15 
8.15 
8.49 
8.49 
8.49 
B.49 
8.15 
8.15 
7 .67 
7 .84 
8.00 
7 .84 
7 .67 
7 .B8 
7 .8B 
8.05 
8.05 
8.05 

t15 Colllllents 
27 .30 
26.80 
26.60 
26.20 
25 .90 
25.90 Start DHW heater @ 60s, 2s 
27 .SO backdraft @ DHW dilution 
29.00 
30.10 
31.10 
32.10 
32.80 
33.40 
33.90 
34 .30 
34.70 
34.90 
35.20 
35.60 
35.80 
35. 30 Stopped DHW 
34.10 
32.90 
32.10 
31.30 
30.50 
29.90 
29.40 
28.80 
28.30 
27 .40 
27 .00 
26.80 
26.60 
26.20 
25.70 
25.50 
25 . 20 
25.10 
25.00 



DHW VENT CONNECTOR TEST RUN 6 
26/02/87 sebshouse DURATION•480 s House Pressure: -5 Pa 

Conf 1gurat ion: Y-merge 1nto furnace vent connector, 2 .95m from furnace d1lut ion 

L11g11nd 
t2: Temperature of DHW connector wall 0.2m above d11ut1on 
t3: Temp. of chimney wall 0.5m above furnace p1pe/ch1mney connect1on 

t4: Temperature indoors 
t5: Temp. DHW flue gas 0.2m above dilution 
t7: Temp. DHW combust1on gases before dilut1on 
t8: Temp. furnace d11ut1on a1r 
t9: Temp. of furnace flue gas @ furnace pipe/chimney connection 

tlO: wind strength 
tll: wind d1rection 
t12: A1r velocity 1n DHW vent connector, 1/s (ERR 1ndlcates backflow) 

t13: Temp. furnace flue gas 0.3m above dilut1on 
tl4: Outdoor temp. 
tl5: Temp. flue gas 0.5m below chimney cap 

Time (s} 
1.00 

17 .00 
28.00 
§.00 
~.00 

~.00 

77 .00 
M.00 
~.00 

111.00 
IU.00 

t2 
24.52 
25.02 
25.35 
25.51 
25.51 

25.67 
27 .97 
31.39 
33.66 

38.67 
45.07 

137.00 52.21 
148.00 57.86 
159.00 
171.00 
182.00 
197 .00 
208 .oo 
219.00 

231. 00 
242 .oo 
257 .00 
268 .00 
279 .00 
291 .00 
302 .oo 
317 .00 
328.00 
339 .00 
351.00 
368.00 
384.00 
395.00 
406 .oo 
418.00 
429 .00 

~.~ 

~.04 

71.06 
ro.~ 

~.M 

79. 77 
85.21 
89.27 
93. 76 

"·~ 
93.61 
93.01 

~.M 

84.33 
79. 78 
75.06 
71.39 
M.~ 

65.09 
64.31 
61.83 
54.01 
54.16 

444.00 54.01 
455.00 50.54 
466.00 48.00 
478.00 47 .68 

t3 
28.29 

28.29 
28.46 
28.46 
28.46 
28.46 
30.25 
31. 72 
32 . 37 

32.69 
33 .83 
34.96 
35.12 
35.GI 
35.93 
36.12 
36.12 
36.12 
36.44 
37 .09 
37 .09 
35.63 
35 . 15 
34 . 50 
34.18 

33' 71 
33.39 
32. 74 
32.58 
32 .09 
31.95 
31.62 
31.62 
31.62 
31.46 
30 .97 
31 . 13 
30 .97 
30.81 
30.81 

t4 
17 .05 
17 .09 
17 .09 
17 .09 
17 .09 
17 .09 
17 .09 
17 .09 
17 .09 
17 .09 
17 .09 

~ 

M.« 
M.H 
~.~ 

M.H 
35 .44 
94.~ 

146.21 

165 . 73 
l~.M 

lW .~ 

1~.u 

t7 
52.36 

52.36 
52.36 
52.36 
52 .21 

110. 57 
158.46 
178.95 
191.41 
199 .69 
206.31 

17.09 196.10 210.58 
17.09 204.79 212.78 
17 .09 207 .27 21G.22 
17 .09 200.65 217 .74 
17.12 211.15 220.11 
17 .12 198.47 221.21 
17 .12 209.09 221.62 
17.12 215.15 223.14 

17.12 219.28 224.24 
17.12 166.60 168.41 
17.12 138 . 57 132.58 
17.12 122.6G llG.28 
17.12 112.20 106.05 
17.12 105.17 98.81 

17 .14 
17 .14 

17 .14 
17 .14 
17 . 14 
17 .16 

17 .16 
17 .16 

17' 16 
17 .16 

17 .16 

97 .05 92. 73 
85.38 87.94 

80.54 84.33 
75.22 81.30 
72.46 78 . 72 
67.87 74.78 

65.70 72.79 
64.93 71.10 
61.36 69.56 
54.48 68.02 
56.67 66.79 

17.16 55.42 65.70 
17.16 51.17 64.47 
17.16 49.59 63.69 
17.16 49.43 63.07 

ta 
17 .92 
19.24 
19.91 
19 . 24 
18. 75 

18.41 
18.08 
17 . 92 
17 .42 
17 . 75 
17 .42 

t9 
26.49 

26.49 
26.49 
26.66 
26.66 
44.12 
66.88 
77 .61 
67 .49 
84.43 
96.26 

17.09 93.43 
17 .09 99.68 
17 .09 
17 .09 
17 .28 
17 . 12 
17 . 12 
17 .12 
17. 28 
17 .28 
17. 78 
17 .45 

17 .28 
17 .28 

95.22 
91.94 
94.21 
81.43 
92.56 

100.89 
104.14 
86. 72 
81.43 
72 .14 

69.52 
66.59 

17.14 59.94 
16.97 50.36 

16.97 48.30 
16.97 43.69 
17.14 43.69 
17.16 41.79 

17.16 43.70 
17.16 41.95 
17.16 40.66 
17.16 34.22 
17 .82 38.58 
17 . 99 36.32 
17.49 32.92 
17.32 33.25 
17.49 33.25 

t!O ti! 
0.10 20.00 

-0.10 3.00 
-0.10 0.00 

0.00 25.00 
0.00 -151.00 
0 .00 -45 .oo 

-0.10 -3.00 
o.oo 76.00 
0.00 -143.00 
0.10 -3 .00 
0.00 14.00 
0.10 -11.00 
0.00 -3.00 
0.00 -230.00 
0.10 0.00 
0.00 -533.00 
0 . 10 172.00 
0.00 -47 .00 
0.00 -259.00 

-0.10 0.00 
0.00 -285.00 
o.oo -3.00 

-0 . 10 -14.00 

0 . 10 -108.00 
0 .00 -61.00 
o.oo o.oo 
0.00 -3.00 
0.10 -67.00 

-0.10 -386.00 
0.00 -269.00 
0.00 0.00 

·0.10 · 14.00 
0.10 -3.00 

-0.10 -33.00 
o.oo o.oo 
0.10 -56.00 
0 . 10 -20.00 
0.10 o.oo 
0 .oo 128 .00 
0.00 -3.00 

tl2 
3 .52 
4.07 
4.55 
4.07 
4.98 
6. 74 
7 .04 
9.54 
7 .88 
7 .61 
7 .88 

7 .88 
7 .88 
8.13 
9.09 
9.96 
8.63 
9.09 
8 .38 

8 .13 
7 .04 

6. 74 
G.74 

6.10 
6.10 
7 .33 
6.43 
6. 74 
6.74 

5. 75 
6 . 43 
5.38 
5.38 
8.13 
6.10 

5.38 

tl3 
29.60 

32.37 
29.93 
27 .31 
25.02 
25.18 
22.55 
20.57 
19.24 
20 . 73 
19.91 
19 .57 
19.57 
19.24 
19.08 
18.94 
18.44 
18.78 
18.94 
19 .11 
19.11 
20.10 
19.77 

20.60 
20.60 

20.12 
19 .62 
19.29 
19.13 
19.96 
19.81 
21.46 
21.63 
20.80 
19.64 
23.44 

6 . 74 21.13 
7 . 04 19 .64 
4.98 20.14 
4.07 21.13 

tl4 
8.55 
8.89 
9.06 

8.89 
9.06 

8.89 
8.89 
8.89 
8.89 
9 .06 
8.89 

t15 Comments 
18.90 Furnace and DHW experiencing 

17 .so unstable vent Ing 

17 .40 

17 .90 
18. 70 
19.60 Start DHW@ 60s, stable venting 

21.30 starts 
24.20 
26.40 
27 .30 
28.80 

8.89 30.10 
9 .06 30. 70 

9.39 
8. 72 
8.08 
8 .08 
8.08 
8.08 
8.08 
8.08 
7 .91 
8.08 

8.58 
8. 75 
9.11 
8.77 
8.77 
8.77 
8.26 
8.62 
8 .62 
8.96 

9.13 
8.79 
8.28 

31.60 
32.50 
33.40 
33.90 
34.10 
34.30 
34.50 
34.00 Stopped DHW, stable venting 

32. 80 cont I nues 
32.10 

31.20 
30.30 
29.90 DHW ve nt1ng becomes unstab le 
29.60 fu r nace venting stable 

29.10 
28.80 

28.30 
27 .50 
26,90 

26.30 
26.20 
26.30 
25.10 

8.28 25.10 
8.28 25.30 
8.28 25.10 
8.12 24.70 



DHW VENT CONNECTOR TEST RUN 7 
26/02/a7 sebshouse DURATION•4aO s House Pressure: -7 Pa 

Conf1gurat1on: Y-merge 1nto furnace vent connector, 2.95m from furnace dilut1on. 

Legend 
t2: Temperature of DHW connector wall 0.2m above d1lut1on 
t3: Temp. of ch1mney wall O.Sm above furnace p1pe/ch1mney connect1on 
t4: Temperature 1ndoors 
tS: Temp. DHW flue gas 0.2m above d1lut1on 
t7: Temp. DHW combustion gases before d1lut1on 
ta: Temp. furnace d1lut 1on a 1r 
t9: Temp. of furnace flue gas @ furnace p1pe/ch1mney connect1on 
tlO: w1nd strength 
tll: wind d1rection 
tl2: A1r veloc1ty 1n DHW vent connector, l/s (ERR ind1cates backflow) 
tl3: Temp. furnace flue gas 0.3m above d1lut1on 
tl4: Outdoor temp. 
t!S: Temp. flue gas O.Sm below ch1mney cap 

T1me (s) t2 t3 t4 ts t7 ta t9 t!O tll 
1.00 26.77 2a.a9 17.20 2a.24 54.20 la.52 23.65 0.10 14.00 

17.00 26.44 2a.S6 17.20 2a.01 53.a9 19.02 23.4a 0.10 -42.00 
2a.oo 26.44 2a.a9 17.20 31.50 53.57 21.50 24.47 0.00 -11.00 
39.00 26.44 2a.a9 17.20 29.3a 53.57 20.18 24.aO -0.10 -2a.oo 
50.00 26.27 2a.a9 17.20 2a.01 53.26 19.6a 24.30 0. 20 -341. 00 

0.00 -230.00 62.00 25.74 2a.53 17.16 30.97 90.66 la.9a 23.61 
75.00 34.70 2a.53 17.16 100.92 150.64 la.9a 22.95 0.10 -11.00 
aa.oo 40.66 2a.53 17.16 162.72 174.9a 20.ao 47.a4 0.10 -7a.oo 
99.00 39.54 30.97 17.16 179.29 la7.04 19.al 66.94 -0.20 125.00 

110.00 39.06 32.43 17.16 163.00 195.61 la.15 60.5a o.oo 2a.oo 
122.00 41.a2 32.96 17.20 175.99 202.54 17.a6 76.19 0.20 -323.00 
135.00 47.09 
14a.oo 52.31 
159.00 56.71 
170.00 64.19 

33.77 
34.5a 
34. 74 
35.55 

la2.00 10.oa 36.22 
195.00 76.21 37.02 
2oa.oo 74.6a 37.02 
219.00 7a.95 37 .02 
230.00 a1.a3 37.35 
242.00 aa.01 37.83 
255.00 95.04 38.31 
268.00 100.09 37.a3 
279.00 94.74 36.22 
290.00 99.79 35.41 
302.00 10l.a6 35.09 
315.00 100.53 34.76 
32a.oo 99.20 34.44 
339. 00 96 .oa 34. 2a 
350.00 a9.06 33.63 
36a.oo a5.32 33.00 
381.00 a4.42 32.67 
394.00 a2.15 32.02 
405.00 ao.1a 31.a6 
416.00 1a.20 32.02 
428.00 76.22 31.a6 
441.00 73.47 32.02 
454.00 69.64 32.02 
465.00 64.39 31.a6 
476.00 60.34 31.70 

17 .20 191.22 2oa.os 17 .36 a7 .24 -0.10 31.00 
17.20 191.91 210.67 17.20 a6.79 0.20 6.00 
17.20 194.26 213.28 17.20 89.34 0.10 355.00 
17.20 2oa.60 216.73 17.03 99.63 -0.20 -3.00 
17.22 214.40 21a.12 17.05 lOa.19 -0.10 37.00 
17.22 224.46 219.09 16.72 111.12 -0.10 -594.00 
17.22 205.59 220.60 16.72 92.21 0.10 -110.00 
17.22 216.61 222.95 16.72 102.60 0.00 -1054.00 
17.22 216.75 222.12 17.05 107.90 0.00 56.00 
17.22 226.39 223.22 17.05 119.13 0.00 -64.00 
17.22 233.29 216.75 16.72 123.47 -0.10 -121.00 
17.22 161.23 152.67 16.72 88.91 -0.20 -1692.00 
17.22 132.23 127.07 16.72 76.05 -0.20 -17.00 
17.22 12a.36 112.44 17.55 71.46 0.10 -94.00 
17 .22 11a.40 102.01 17 .aa 71.31 0.00 91.00 
17 .22 106.87 94.45 17 .55 6a.54 o.oo o.oo 
17.3a 102.90 aa.76 la.3a 66.22 0.00 -256.00 
17.22 92.36 a4.70 17.aa 56.73 0.00 -17.00 
17.22 a2.74 al.07 17.22 50.28 0.00 o.oo 
17.24 a3.51 76.07 20.72 51.24 -0.10 59.00 
17.24 a2.00 73.17 21.71 44.90 -0.10 0.00 
17.24 79.aa 71.02 20.aa 36.aa -0.10 34.00 
17.24 75.16 69.17 21.21 42.a2 0.00 0.00 
17.24 72.as 67.17 24.34 42.50 0.10 17.00 
17.24 69.33 65.31 23.69 45.85 0.10 -67.00 
17.24 64.54 63.76 21.71 45.3a 0.10 -56.00 
17 .24 61.59 62.06 20.39 43.30 0.00 0.00 
17.24 56.91 60.97 19.23 40.10 o.oo 45.00 
17.24 54.0a 59.aa la.56 3a.17 0.10 0.00 

tl2 tl3 
0.00 21.50 
4.07 21.17 

ERR 23.65 
2.03 22.a2 
2.aa 22.00 

ERR 21.46 
4.55 27 .38 
5.38 29.99 
8 .86 24.43 
8.3a 20.31 
a.13 19.a5 
9.09 
a.a6 
7 .aa 
a.13 

19.a5 
19.68 
19.19 
19.35 

7 .61 19 .a7 
9.96 19.70 
a.3a 19.21 
9.09 19.21 
7.aa 19.70 
7.61 19.a7 
6.74 20.20 
a.86 19.70 
4.9a 21.19 
5.3a 26.13 
7.04 25.64 
5.3a 23.34 
6.10 26.46 
7.04 22.18 
4.98 21.03 
2.88 24.a4 
0.00 29.26 
4.9a 27.62 
2.88 29.26 
2.a8 27 .30 
4.98 27.46 
4.98 25.49 
6.43 23.69 
5.75 22.04 
4.07 21.a1 
0.00 

tl4 
a.66 
9.00 
9.17 
9.00 
9 .17 
a.79 
a.96 
a.96 
a.12 
a.12 
a.33 
a.33 
a.33 
a.16 
7 .82 

tl5 Comments 
11.40 Furnace and DHW backdraft1ng. 
10.70 
10.40 
9.80 
9.60 
9. 20 Start DHW @ 60s 
9.10 
9.70 at 90s, DHW vent1ng but unstable, 

15.aO furnace venting stable 
22.40 
23.60 
25. 70 
28.00 
29.40 
30.30 

a.35 31.10 
a.68 32.20 
a.01 33.20 
a.1a 33.50 
8.85 33.90 
8.la 33.aO at 240s, stopped OHW, OHW 
a.Ol 33.60 backdraft1ng; furnace vent1ng 
7 .33 33.50 stable 
7.67 32.40 Furnace venting becomes unstable 
7 .84 30 .00 
7 .84 2a .40 
a.01 2a.3o 
7 .a4 26.ao 
8.la 27.40 
8.35 27 .40 
a.37 23.30 Furnace backdraft1ng 
8.20 19.40 
a.20 16.40 
a.20 15.00 
a.20 13.70 
8. 20 14 .10 DHW and furnace vent 1 ng stab le 
a.03 15.90 
8.03 la.oo 
8.37 19.ao 
a.03 20.ao 



DH\./ VENT CONNECTOR TEST RUN 8 
26/02/87 sebshouse DURATION•480 s House Pressure: ·S Pa 

Configuration: Y-merge into furnace vent connector, 2. 9Sm from furnace dllut ion. 

Legend 
t2: Temperature of DH\./ connector wall 0.2m above dilution 
t3: Temp. of chimney wall O.Sm above furnace p1pe/chimney connection 
t4: Temperature indoors 
t~: Temp. OH\./ flue gas 0.2m ~buv~ tlllullu11 
t7: Temp. DHW combustion gases before dilution 
t8: Temp. furnace dilution air 
t9: Temp. of furnace flue gas @ furnace pipe/chimney connection 
tlO: wind strength 
tll: wind direction 
tl2: Air velocity in OHW vent connector, l/s (ERR Indicates backflow) 
tl3: Temp. furnace flue gas 0.3m above dllution 
t 14: Outdoor temp. 
t!S: Temp. flue gas O.Sm below chimney cap 

Time (s) t2 t3 
o.oo 22.72 28.9S 

16.00 22.88 29.11 
27.00 22.72 28.95 
38 .00 22.72 28.9S 
49 . 00 22.22 28.9S 
61.00 22.06 29.77 
7~.00 21.73 33.3~ 

87 .oo 2!.S6 36.S8 
98.00 21.56 38.83 

109.00 2!.S6 40.28 
121.00 20.90 41.88 
l~.oo w.~ ~.u 

147.00 20.74 44.12 
158.00 20.74 
169.00 20.74 
181.00 20.41 
194.00 20.41 
207.00 20.41 
218.00 20.08 
229.00 20.08 
241.00 20.10 
254 .00 20 .10 
267 .00 20. 26 
278.00 20.26 
289.00 20.26 
301.00 20.16 
314.00 20.16 
327 .oo 20. 32 
338.00 20.32 
349.00 20.32 
367.00 20.51 
381.00 20.34 
394.00 20.01 
405.00 19.84 
416.00 
428 .00 

19.84 
19. 37 

44.92 
45.87 
46.67 
47 .30 
48.10 
48.89 
49.52 
50 .18 
48.91 
45.89 
44.30 
43.18 
41.96 
41.00 
40.04 
39.39 
38.91 
38.29 
37 .96 
37 .48 
37 .00 
36.51 
36.37 

442.00 19.S3 35.89 
4S5.00 19.86 35.73 
466.00 20.03 35.73 
477.00 20.03 35.56 

t4 t5 t7 
17 .26 28.46 33.83 
17.26 27.48 33.67 
i7.26 27 .32 33.67 
17 .26 27 .64 33.51 
17.26 2S.84 33.34 
17. 26 26. 17 33. 34 
17.26 25.35 33.02 
17.26 25.18 33.02 
17.26 24.86 32.86 
17.26 25.35 32.86 
17.26 24.03 32.69 
17.26 23.87 32.S3 
17.26 23.71 32.53 
17 .26 
17 .26 
17 .26 
17 .26 
17. 26 
17. 26 
17. 26 
17. 28 
17. 28 
17. 28 
17. 28 
17. 28 
17 .34 
17 .34 
17 .34 
17 .34 
17 .34 
17 .36 
17 .36 
17 .36 
17 .36 

23.71 32.21 
23.71 32.21 
23.38 32.04 
23.54 32 .04 
23.05 32.04 
22.88 31.88 
22.72 3!.B8 
22.74 31.74 
22.74 31.74 
23.07 31.74 
23.07 31.SB 
22.90 31.58 
23.13 31.64 
22.96 31.64 
23.62 31.64 
23.62 31.64 
23.95 31.64 
23.97 31.33 
23.4B 31.33 
22.B2 31.17 
22.32 31.17 

17 .36 22.32 31.17 
17 .38 22.18 31.02 
17 .38 22.67 31.02 
17.38 23.17 31.02 
17.38 23.17 31.19 
17.38 23.17 31.02 

t8 t9 tlO tll 
18.09 24.69 0.20 -6.00 
17.92 24.53 0.10 o.oo 
17.59 24.03 0.10 0.00 
17.59 24.53 -0.10 -485.00 
19.25 23.54 -0.10 37.00 
21.07 56.92 -0.10 -148.00 
20.0B 76.3Q 0.10 25.00 
19.25 89.40 0.00 -22S.OO 
19.08 97 .60 0.00 -243.00 
19.25 104.26 0.10 IDB.OD 
lB.42 106.91 -0.10 -33.00 
18.92 111.59 0.10 -25.00 
lB.58 115.82 0.10 -BB.OD 
IB.5B 118.00 0.10 -91.00 
18.92 120.76 -0.10 17.00 
18.58 123.79 o.oo -121.00 
18.58 126.67 0.00 -761.00 
18.58 128.54 o.oo -248.00 
18.58 128.40 u.oo -272.00 
IB.92 130.40 0.00 -310.00 
19.10 131.00 0.10 25.00 
19.27 104.57 -0.10 -S26.00 
19.10 94.35 0.00 0.00 
IB.94 B7.46 -0.10 -25.00 
18.60 78.24 o.oo -20.00 
18.50 73.11 0.10 -80.00 
18.33 68.65 -0.10 -56.00 
18.33 67.11 o.oo -25.00 
18.50 64.48 -0.10 76.00 
18.50 63.39 -0.10 -126.00 
18.~ ~.~ O.W H.00 
18.68 54.98 -0.10 -33.00 
18.68 50.41 -0.10 -6.00 
18.35 48.51 0.20 -25.00 
18.35 47.08 -0.10 14.00 
18.37 45.19 -0.10 -3.00 
18.37 46.78 0.00 0.00 
18.54 47.42 0.20 -6.00 
18.70 47.10 -0.10 -80.00 
18.54 46.31 -0.10 -376.00 

tl2 t13 
4.07 26.66 
5.75 22.88 
4.07 23. 71 
6.10 22.72 
5.38 73.49 
7.61 134.13 
5.75 160.14 
5.75 171.31 
6.10 180.62 
9.32 175.62 
7 .33 171.59 
7 .04 182.28 
7 .88 180.62 
7.88 181.45 
8.13 185.05 
7.61 189.34 
8.38 186.02 
7.88 189.06 
8.38 181.59 
8.13 18B.92 
8.38 151.59 
7 .33 107 .66 
7 .04 95.39 
6.10 BB.97 
8.13 69.21 
7 .33 66.34 
6.43 64.32 
6.~3 63.70 
5.3B 63.70 
4.98 65.41 
8.3B 52.15 
7 .61 48.51 
B.63 3B.29 
8.38 38.29 
8 .38 37 .00 
7.04 39.27 
5. 75 44.24 
5.75 47.26 
6.74 46.78 
4.98 48.05 

t14 
8.22 
8.22 
8.39 
8.72 
8.39 
8. 22 
8 . 22 
8.22 
8.05 

tl5 Comments' 
19.10 DH\./ and furnace venting unstable 

19. 70 
19.70 
20.10 
20.80 
22.20 at 55s, furnace on, stable 
25 . 70 VPnt1na 
28.50 
30.50 

8.05 32.20 
8.05 34.50 Furnace fan comes on 
8.22 36.00 
8.05 37 .40 
8.22 38.80 
8.05 39.70 
8.22 40.60 
8.39 41.60 
9.06 42.40 
8. 72 43.50 
8.39 44.10 
8.24 45.00 
8.41 43.30 at 250s, furnace off, stable 
8.41 41.60 venting 
8.07 40.10 
7 .90 39.10 
7.96 37.80 
7 .96 36 .60 
7.96 35.30 
7 .96 34.30 Furnace fan turns off 
7. 79 33 .20 
7 .81 32.50 
8.15 32.10 
8.15 31.80 
7 .98 31.30 
8.32 31.00 
8.17 30.50 
8.00 29.90 
7 .B3 29.40 
8.17 29.20 
8.51 28.90 



OHW VENT CONNECTOR TEST RUN 9 
26/02/87 sebshouse OURATION•480 s House Pressure: -I Pa 

Conf 1gurat 1on: T-merge 1 nto furnace vent connector, 2. Im from furnace d 1lut Ion 

Legend 
t2: Temperature of OHW connector wall 0.2m above d1lut1on 
t3: Temp. of chimney wall 0.5m above furnace p1pe/ch1mney connect1on 
t4: Temperature 1ndoors 
t5: Temp. OHW flue gas 0.2m above d1lut1on 
t7: Temp. OHW combustion gases before d1lutlon 
ta: Temp. furnace d1lutlon air 
t9: Temp. of furnace flue gas @ furnace pipe/chimney connection 
t!O: wind strength 
tll: w1nd direction 
tl2: Air veloc1ty 1n OHW vent connector, l/s (ERR Indicates backflow) 
tl3: Temp. furnace flue gas 0.3m above d1lution 
tl4: Outdoor temp. 
tl5: Temp. flue gas 0.5m below ch1mney cap 

T1me (s) t2 
1.00 25.56 

17.00 25.39 
28.00 25.07 
39.00 24.57 
50.00 24.41 
62.00 25.07 
77.00 34.20 
88.00 44.00 
99.00 54.14 

111.00 64. 76 
122.00 76.11 
137.00 87.17 
148.00 95.99 
159.00 103.40 
171.00 110.30 
182.00 115.86 
197.00 121.52 
208 .00 125 .42 
219.00 129.30 
231.00 132.59 
242.00 134.31 
257.00 129.15 
268.00 123.69 
279.00 117.75 
291.00 111.49 
302 .oo 104.59 
317.00 97.79 

0 
26. 71 
25. 71 
25. 71 
26. 71 

n." 
26. 71 
28.51 
29 .81 
~.~ 

31.60 
32.07 
32. 72 
33.21 
n.~ 

~.~ 

~.~ 

35.01 
~.n 

~.~ 

35.14 
35 . 14 
34 .52 
33. 71 
32 . 90 
32. 58 
ll.~ 

31. 75 
328.00 91.39 31.44 
339. 00 85. 98 3 !. 11 
351.00 81.00 
368.00 73.40 
383 .00 68 .64 
394.00 64.93 

30 .95 
30.65 
30. 32 
30.16 

405.00 61.67 29.99 
416.00 58.40 29.83 
428 .00 55 .11 29 .83 
443.00 51.96 29.67 
454.00 49.43 29.34 
455.00 46.89 29.18 
476.00 44.82 29 .02 

t4 t5 t7 
17.14 27.35 32.90 
17.14 25.71 32.74 
17.14 26.38 32.58 
17 .14 25.21 32.41 
17 .14 25.38 32.41 
17 .14 71.85 95.85 
17.14 143.70 143.27 
17.14 170.79 152.28 
17.14 187.03 172.05 
17.14 199.59 178.15 
17.12 209.77 182.58 
17 .12 215.42 185.49 
17.12 219.56 186.45 
17.12 221.75 189.08 
17.12 219.59 189.78 
17.14 215.58 189.52 
17.14 218.75 191.04 
17.14 220.25 190.62 
17.14 223.16 191.86 
17.14 221.23 191.17 
17.14 171.49 147.24 
17 .14 130.16 113.53 
17.14 111.49 97.20 
17.14 99.72 87.04 
17.14 91.09 80.09 
17.14 83.42 73.53 
17.14 75.06 59.08 
17.14 70.00 65.22 
17.14 65.84 62.27 
17.14 61.96 59.31 
17.16 57.46 55.42 
17.16 54.63 53.22 
17.16 52.27 51.80 
17 .16 
17 .16 
17 .16 
17 .16 
17 .16 
17 .16 
17 .16 

50.22 50.38 
48.00 48.95 
45.94 47 .21 
43.23 46.10 
40.98 44.98 
39 .86 44.18 
38.74 43.39 

tB t9 tlO tll 
16.64 22.76 -0.20 -183.00 
16.64 22.43 -0.20 -126.00 
16.64 22.43 0.00 -33.00 
16.64 22.43 -0.10 105.00 
16.64 22.43 o.oo -161.00 
16.47 36.30 0.10 31.00 
16.47 46.08 0.10 6.00 
16.47 51.46 0 .00 -31.00 
16.30 53.99 0.00 0.00 
16.30 54.93 0.00 -25.00 
16.28 56.48 0.00 -6.00 
16.28 58.98 0.00 o.oo 
16.28 61.32 0.00 -61.00 
16.28 63.50 -0.10 -124.00 
16.45 69.37 -0.10 -47 .00 
16.47 72.92 0.10 -834.00 
16.30 73.38 a .10 11.00 
16.30 74 .45 o.oo 163.00 
16.30 75.52 -0.10 -36.00 
16.30 77.05 0.10 -124.00 
16.30 66.15 0.10 0.00 
16.14 57.91 -0.10 14.00 
16.14 52.88 0.00 -573.00 
16.14 49.25 0.00 25.00 
16.30 46.87 o.oo 51.00 
16.30 44.48 0.00 -86.00 
16.14 44.00 -0.10 -193.00 
16.14 42.73 -0.10 -78.00 
16.14 41.77 0.00 -42.00 
16.30 40.64 0.00 -902.00 
16.66 37.77 o.oo 0.00 
17.16 36.80 0.00 -3.00 
16.66 36.00 0.10 -3.00 
16.49 35.19 o.oo 0.00 
16.32 34.22 o.oo 0.00 
16.32 32.76 0.00 -3.00 
16.49 31.46 0.10 -6.00 
16.49 29.83 0.00 25.00 
16.49 29.18 0.00 20.00 
16.32 28.36 -0.10 -6.00 

tl2 
6 .10 
6 .43 
6 .43 
6 .74 
5 .75 
8 .38 
8 .13 
8 .13 
8 .13 
8 .13 
8 .38 
8 .13 
8 .38 
8 .63 
9 .54 
9 .32 
9 .32 
9 .09 
9 .32 
8 .86 
7 .88 
7 .04 
6 .74 
6. 74 
6. 74 
7 .61 
7 .61 

tl3 
18.30 
18.30 
18.46 
18.30 
18.46 
18.13 
18.13 
18.13 
18.13 
18.13 
18.11 
18.11 
18.11 
17 .95 
17 .95 
17 .80 
17 .80 
17 .97 
17 .80 
17 .80 
17 .47 
17 .80 
17 .97 
18.13 
18.13 
18.30 
17 .97 

6.43 17 .97 
6.74 18.13 
6 .43 
6 .43 
6 .43 
6 .43 
6 .43 
6 .10 
6 .43 
ii .43 
6 .74 
6 .43 
6 .10 

18.13 
18.32 
18.15 
18 .15 
18.15 
18 .32 
18.15 
18.15 
17 .99 
18.15 
18.15 

tl4 
7 .76 
7. 76 
7. 76 
7. 76 
7. 76 
7. 76 
7 .93 
7. 76 
7 .93 
7 .93 
8.08 
8.08 
B.OB 
8.08 
8.08 
7 .93 
7. 76 
7. 76 
7 .59 
7. 76 
7 .93 
8.10 
8.10 
8.10 
8.10 
8.10 
7 .93 
7 .93 
8.10 
8.10 
7 .95 
8.12 
8.12 
7 .95 
7 .95 
7. 78 
7. 78 
7. 78 
7.78 
7. 78 

tl5 Comments 
19.80 Stable vent1ng 
20.30 
20.60 
20.80 
20.90 
21.60 at 60s, start OHW, stable 
23.30 vent1ng cont1nues 
24.70 
25.90 
26.90 
28. IO 
28.90 
29.60 
30.30 
31.20 
31.90 
32. 70 
32.80 
33.20 
33.50 
33. 20 DHW off at 240s 
31.90 
31.20 
30.30 
29.60 
28.90 
28.40 
27 .90 
27 .40 
27 .00 
26.30 
26.10 
25.80 
25.50 
25.20 
25.00 
24. 70 
24.50 
24.20 
24.10 



OHW VENT CONNECTOR TEST RUN 10 
26/02/87 sebshouse OURATION·480 s House Pressure: -5 Pa 

Configuration: T-merge into furnace vent connector, 2. lm from furnace dilution 

Legend 
t2: Temperature of OHW connector wall o.2m above dilution 
t3: Temp. of chimney wall o.5m above furnace pipe/chimney connection 

t4: Temperature indoors 
.t5: Temp. OHW flue gas 0.2m above dilution 
t7: Temp. DHW combustion gases before d1lut ion 
t8: Temp. furnace dilution air 
t9: Temp. of furnace flue gas @ furnace pipe/chimney connection 
tlO: wind strength 
tll: wind direction 
t12: Air velocity in OHW vent connector, l/s (ERR indicates backflow) 
t13: Temp. furnace flue gas 0.3m above dilution 
tl4: Outdoor temp. 
tl5: Temp. flue gas 0.5m below chimney cap 

Time ( s) t2 t3 t4 ts t7 
0.00 21.40 25.02 16.93 26.83 30.09 

16.00 21.57 25.02 16.89 26.17 30.09 
27.00 21.57 25.02 16.09 26.34 30.09 
38. 00 22. 7 2 25. 19 16.93 27.15 30.09 
49. 00 23. 05 25. 19 16.93 27.65 30.09 
60.00 23.03 25.17 16.91 66.86 77.90 
74.00 29.75 26.15 16.91 141.94 136.39 
87.00 40.74 27.30 16.91 179.36 161.39 
98.00 51. 72 

109.00 62.52 
121.00 72.88 
135.00 83.68 
148.00 94.04 
159.00 101.75 
170.00 108.96 
182.00 116.26 
196.00 122.49 
209.00 129.12 
220.00 133.84 
231.00 137 .84 
243.00 141.14 
257.00 141.71 
270.00 138.58 
281.00 134.45 
292.00 129.29 
304.00 122.54 
318.00 115.73 
331. 00 108. 43 
342.00 102.40 
353.00 96.03 
371.00 87 .80 
384.00 82.98 
397. 00 76. 76 
408 .00 
419.00 
431.00 
444 .oo 
457 .00 
468.00 
479 .00 

71. 71 
67 .86 
64.17 
60. 75 
57. 78 
55.28 
53.08 

28.28 16.94 199.26 171.71 
29.10 16.91 214.84 177.97 
29.93 16.96 218.85 182.70 
30.42 16.89 226.70 186.58 
31.23 16.89 224.22 188.79 
31.40 16.93 234.16 190.17 
31.72 16.93 235.13 191.83 
32.21 16.89 239.41 193.48 
32.53 16.93 245.37 194.73 
33.18 16.93 250.50 196.38 
33.35 16.96 249.39 196.38 
33.67 16.93 248.14 196.80 
34.36 16.97 241.66 197 .93 
34.03 16.97 185.09 144.97 
33.06 16.97 140.43 112.51 
31.92 17.00 123.54 96.75 
31.60 16.97 111.78 86.28 
30.97 16.99 103.28 78.28 
30.80 16.99 94.39 72.63 
~.u 

30.15 
~.~ 

~.~ 

"·~ 
29.17 
29.01 
H.~ 

H.ro 
H.§ 
H.B 
28.21 
28. 21 

16.99 82.98 67.86 
16.99 77.37 64.31 
16.95 70.94 61.20 
16.99 68.33 56.67 
17.02 59.95 54.32 
17.02 54.94 51.95 
16.99 52.90 
16.99 51.95 
17.0l 49.29 
17.01 48.33 
17.04 47.70 

50.06 
48.47 
46. 75 
45.16 
43.88 

17 .04 46.91 42 .60 
17.04 45.31 41.48 

te t9 
17 .26 22.72 
18.59 23.05 
19.00 22.72 
18.75 23.38 
19.42 23.38 
18.73 30.07 
18.07 41.22 
17 .90 49.82 

tlO tll 
0.10 -45.00 
0.00 -105.00 
0.10 3.00 
0.10 3.00 
0.10 -25.00 
0.10 -132.00 
0.00 -351.00 
0.10 -58.00 

18.07 52.67 -0.10 0.00 
17 .74 57 .22 0.00 -151.00 
17.09 53.47 0.00 355.00 
16.93 55.20 -0.10 -3.00 
16.76 56.93 -0.10 59.00 
16.76 58.02 -0.10 -80.00 
16.76 57.08 0.00 0.00 
16.93 58.34 0.00 -379.00 
~.~ ~.~ 0.00 W.00 
16.93 64.72 -0.10 -64.00 
16.76 63.01 0.00 -W7.00 
16.43 61.77 0.10 o.oo 
16.80 62.43 0.10 -33.00 
16.80 56.65 o.oo -6.00 
16.47 51.93 -0.10 -58.00 
16.80 49.88 o.oo o.oo 
16.97 49.88 0.00 -349.00 
17.32 49.42 0.00 -11.00 
17.65 46.73 -0.10 0.00 
17.15 44.02 -0.10 -25.00 
17.15 42.26 0.10 -42.00 
16.99 40.50 0.10 -36.00 
17.15 38.73 0.00 -3.00 
16.99 38.09 0.10 0.00 
16.49 37. 77 -0.10 74.00 
16.49 
16.49 
16.34 
16.84 
16.84 
17 .17 
17 .17 

36 .32 
35.51 
35.20 
33. 75 
33.42 
32.61 
32.29 

-0.10 28.00 
-0.10 -161.00 
0.10 0.00 
0.10 -86.00 
0.00 0.00 
0.10 68.00 
0.10 -25.00 

t12 tl3 
3.52 26.34 
4.07 30.42 
4.55 29.60 
4.55 26.34 
4.07 28.95 
7 .61 25.82 
7.61 21.71 
6.74 23.69 
7 .04 22 .54 
7.88 21.88 
7 .88 20.57 
7 .88 20.41 
7 .88 19 .58 
8.13 19.91 
8.13 19.75 
7.88 19.75 
7 .33 20.08 
8.38 19.91 
7 .88 19. 7S 
8.63 19.S8 
7 .61 19 .62 

4.98 19.46 
2.03 19. 79 

ERR 20. 78 
2.03 22.43 
4.S5 24.43 
9.5~ 21.95 
6.10 20.63 
6.74 19.97 
6.10 19.97 
6.10 20.80 
6.43 19.14 
6.10 18.81 
4.98 
5. 75 
5.38 
4.98 
4.98 
4.98 
5.38 

19.97 
19.81 
19.66 
20.65 
20.98 
21.97 
21.31 

t14 tl5 Comments 
7 .SS 17 .40 Venting unstable 
8.0S 15.70 Velocity measurement invalid 
0 .OS lS .00 until 360 s. 
7.88 15.80 
8.05 15.60 
8.03 16.80 Start OHW, stable venting 
7.69 19.SO 
7.69 20.50 
7 .86 21.80 
7 .86 23.00 
7. 5S 24. 70 
7.71 2S.80 
7.S5 27.30 
7.88 27.70 
7 .71 28.40 
7 .71 28.90 
7.55 29.10 
7. 88 29. 50 
8.0S 29.90 
8.0S 30.70 
7 .92 31.30 At 250s, stopped DHW. Venting 

7. 75 31.10 unstable 
7 .92 30.30 
7.7S 29.40 
7. 59 28 .40 
7 .44 27. 20 
7.78 26.90 
7.94 26.80 
7.61 26.70 
7 .44 26.30 
7 .61 25.30 
7.78 25.60 
7.78 25.60 
7 .61 
7. 78 
7 .BO 
7 . 80 
7 .80 

25.00 
24.70 OHW and furnace venting stable. 
24.50 
24.00 
23.60 

7 .80 23.10 Venting unstable again . 
7. 80 23.00 



DHW VENT CONNECTOR TEST RUN 11 
26/02/87 sebshouse DURATION•480 s House Pressure: -7 Pa 

Conf 1gurat 1on: T-merge into furnace vent connector, 2. Im from furnace d11ut ion 

Legend 
t2: Temperature of DHW connector wall 0.2m above d1lution 
t3: Temp. of chimney wall O.Sm above furnace p1pe/chimney connection 
t4: Temperature 1ndoors 
t5: Temp. DHW flue gas 0.2m above dilution 
t7: Temp. DHW combustion gases before dilution 
t8: Temp. furnace dilution air 
t9: Temp. of furnace flue gas @ furnace pipe/chimney connection 
tlO: wind strength 
tll: wind direct 1on 
tl2: Air velocity in DHW vent connector, l/s 
t13: Temp. furnace flue gas 0.3m above dilution 
t14: Outdoor temp. 
tl5: Temp. flue gas O.Sm below chimney cap 

Time (s) t2 
1.00 23.26 

16.00 22.76 
27.00 22.60 
38.00 22.43 

t3 
25.72 
25.72 
25.72 
25. 72 

49.00 22.10 25.72 
61.00 21.77 25.56 
76.00 21.61 25.56 
87.00 21.61 25.56 
98.00 21.61 25.39 

110.00 25.72 25.56 
121.00 42.75 
136.00 49.43 
147.00 58.86 
158.00 64.47 
170.00 75.39 
181.00 89.49 
196.00 101.11 
207 .00 108.47 
218.00 115.04 
230.00 119.40 
241.00 123.45 
256.00 128.34 
267 .oo 130. 21 
278.00 129.06 
290.00 127.19 
301.00 123. 75 
316.00 118.84 
327 .00 114.04 
338.00 109.37 
350 .00 104 .67 
367.00 97.27 
382 .00 92. 36 
393 . 00 88.46 
404.00 84.40 
416 .00 81. 22 
427.00 76.83 

~.M 

25. 74 
~.D 

27 .87 
~.~ 

~.~ 

31. 50 
~.u 

ll.M 
33 .45 
33.77 
33.61 
32.47 
~.~ 

29. 71 
28.91 

"·~ 
"·M 
"·M 
27 .93 

t4 t5 t7 t8 t9 
17.10 21.61 29.00 18.80 19.79 
17.10 21.44 29.00 18.80 19.79 
17.10 21.11 29.00 18.46 19.79 
17.14 20.95 28.83 18.30 19.79 
17.10 20.62 28.83 18.80 19.62 
17.10 20.12 28.34 18.46 18.96 
17.10 19.79 57.91 18.96 18.80 
17.10 20.12 123.97 19.13 18.46 
17.10 59.94 153.72 19.62 18.46 
17.10 154.99 167.31 26.05 20.12 
17.16 193.81 177.34 24.59 20.64 
17.12 224.14 181.09 25.41 30.32 
17.16 240.30 184.55 28.36 43.23 
17.16 246.95 186.77 26.40 58.86 
17.16 252.23 189.26 25.09 72.02 
17.20 263.00 192.88 28.56 66.51 
17.20 256.16 192.74 23.98 74.20 
17.16 249.48 194.12 21.17 67.44 
17.20 252.26 194.40 19.68 68.37 
17.16 248.09 194.26 18.36 67.13 
17.20 233.83 194.40 17.36 67.75 
17.23 220.86 160.09 19.68 74.35 
17.23 176.55 122.00 28.24 64.35 
17.23 160.51 101.40 26.60 51.52 
17.23 144.88 88.89 25.45 41.34 
17.25 126.35 79.25 30.38 35.73 
17.22 118.98 73.00 28.09 31.68 
17.25 110.83 68.85 26.62 29.07 
17.22 101.27 65.30 29.07 28.58 
17 .25 95.34 61.88 27 .44 27 .28 
17.25 83.49 57.20 26.29 37.02 
17.22 78.95 54.69 26.29 36.38 
17.25 76.05 52.80 27.11 34.28 
17.25 73.15 50.75 27.44 31.19 
17.25 71.46 49.33 26.13 28.91 
17.24 65.16 47.60 23.85 25.66 

'tlO tll 
0.00 o.oo 
0.10 0.00 
o.oo 37.00 
0.10 355.00 

-0.10 -6.00 
0.10 -3.00 
0.00 -530,00 
0.10 0.00 

-0.20 -3.00 
-0.10 -11.00 
o.oo -33.00 
0.00 14.00 
0.00 42.00 
0.10 14.00 
o.oo o.oo 
0.10 -58.00 
0.00 -67.00 

-0.10 6.00 
o.oo -88.00 

-0.10 -108.00 
0.20 -105.00 
0.10 -42.00 
0.00 31.00 
0.10 14.00 
0.10 o.oo 

-0.10 -20.00 
0.10 -894.00 

-0.10 -28.00 
-0.10 -17.00 
0.00 3.00 
0.00 -28.00 

-0.10 -20.00 
o.oo -3.00 
0.00 -490.00 
0.00 
0.00 

11.00 
0.00 

442 .00 72.25 

"·~ 
"·~ 
"·M 
27 .93 
27 .60 
27 .46 
27 .13 
27 .13 
~.M 

~.u 

17 .24 
17 .24 
17 .24 
17 .24 

55.65 46.01 22.53 23.52 0.10 355.00 
453 . 00 68.87 56.91 45.06 23.85 23.03 -0.10 -102.00 
464 . 00 66.55 52.35 44.10 22.70 22.53 -0.10 - 14.00 
475 . 00 63.45 46.65 43.14 21.54 21.54 0.10 -341.00 

tl2 tl3 t14 
2.88 19.13 7.93 
2.03 19.29 8.60 
2.03 19.13 8 .10 
0.00 18.96 8 .10 
0.00 18.80 
2.03 18.30 
3.52 18.13 
2.88 18.13 
6.10 23.26 
4.55 32.74 
6.10 36.00 
6.10 41.63 
7.04 42.75 
7.04 36.80 
6.43 34.22 
7 .61 41.82 
7.61 29.87 
7 .88 23.81 
8.13 22.66 
8.63 20.84 
7 .33 19.85 
5.38 23.32 
3.52 38.13 
2.88 39.10 
4.07 36.20 
2.03 40.72 
2.88 35.57 
4.55 33.63 
2.03 34.28 
4.98 32.82 
2.88 34.76 
4.07 33.95 
2.88 33.47 
2.88 32.65 
2.88 30.22 
0.00 27.13 
4.07 25.33 
2.88 26.48 
0.00 24.84 
4.07 23.69 

8 .77 
9 .11 
8 .77 
8.26 
8.26 
8.10 
8.12 
7 .95 
7. 78 
7. 78 
7. 78 
7 .82 
7 .99 
7 .99 
7 .82 
7 .82 
7 .99 
7 .82 
8.66 
8.33 
8.16 
8.18 
8.35 
8.35 
8.35 
8.35 
8.68 
8.35 
8.35 
8.18 
8.18 
8. 70 
9.21 
9.21 
8.87 
8.37 

t15 Comments 
10.40 Stable backdrafting of DHW 
9. 70 and furnace 
9.20 
8.90 
8.50 
8 .10 
7 .90 Start DHW @ 75s, backdrafting 
7.60 stable 
7 .80 
7 .90 
7.90 at 125s, stable venting of DHW, 
8. 20 furnace backdraft i ng. Short 
8.60 circuit 
9.60 

10.60 
10.80 
17 .JO 
23.00 Furnace venting stable. No short 
24.00 circuit 
25.60 
25.30 
21.80 Stopped DHW, furnace backdrafting 
18.50 immediately 
15. 60 DHW back drafting 
13.40 
11.50 
10.60 
9.80 
9.50 
9.30 
9.50 
9.20 
8. 70 
8.60 
8.40 
8.10 
8.00 
7 .90 
7 .80 
7 .80 



DHW VENT CONNECTOR TEST RUN 12 
26/02/87 sebshouse DURATION•480 s House Pressure: -5 Pa 

Conf 1gurat 1on: T-merge 1 nto furnace vent connector, 2. Im from furnace d 11ut 1on 

Legend 
t2: Temperature of DHW connector wall 0.2m above d11ut1on 
t3: Temp. of ch 1mney wa 11 O. Sm above furnace p 1pe/ch 1mney connect 1on 
t4: Temperature 1ndoors 

T1me (s) 
0.00 

16.00 
27 .00 
38.00 
49.00 
60.00 
74.00 
~/ .UU 

98.00 
109.00 
121.00 
134.00 
147 .00 
158.00 
169.00 
181.00 

t5: Temp. OHW flue gas 0.2m above d11ut1on 
t7: Temp. DHW combust1on gases before d11ut1on 
t8: Temp. furnace d1lutlon a1r 
t9: Temp. of furnace flue gas @ furnace p1pe/ch1mney connection 
t 10: w1 nd strength 
tll: w1nd d1rect 1on 
tl2: Air velocity In DHW vent connector, l/s 
tl3: Temp. furnace flue gas 0.3m above d11ut1on 
tl4: Outdoor temp. 
tl5: Temp. flue gas a.Sm below ch1mney cap 

t2 
19.99 
19.99 
19.99 
19.99 
20.16 
20.16 
20.32 
lU.~l 

20.32 
20.49 
20.47 
20.47 
20 .4 7 
20.30 
20.30 
20.47 

t3 t4 t5 
22.14 
22.96 
23. 78 

t7 t8 t9 
21.81 
22 .14 
22.30 

24.94 17 .34 
24.94 17.34 
24.94 17 .34 
~.~ 

~.~ 

~.~ 

~.Y 

~.~ 

33. 75 
35 .85 
37 .60 
E.~ 

w.~ 

W.H 
41.46 
41.94 

17 .34 
17 .34 
17 .34 
17 .37 
11.34 
17 .34 
17 .34 
17. 32 
17 .32 
17 .32 
17 .32 
17 .32 
17. 32 

26.58 . 19.33 
26.58 18.50 
26.58 18.50 

24.44 26.41 18.50 22.80 
23.95 26.41 19.99 22.80 
23.95 26.41 35.85 26.25 
24. 77 26 .58 30.98 58.25 
24.11 26.58 26.25 77 .23 
23.46 26.41 23.62 87.07 
23.46 26.41 22.30 93.96 
23.44 26.39 21.62 100.92 
22.94 26.39 20.30 105.93 
22.78 26.39 19.97 109.45 
22.78 26.39 20.14 112.09 
22.78 26.39 20.30 115.15 
22.61 26.39 20.30 118.20 

194.00 20.47 42.74 17 .32 22. 78 26.39 20.96 121.10 

207.00 20.47 43.38 17.32 22.78 26.39 20.96 123.99 

t!O tll 
0.10 -14.00 

-0.10 -20.00 
0.10 3.00 

-0.10 -126.00 
-0.10 o.oo 
-0.10 76.00 
0.10 0.00 
0.20 0.00 
0.10 -86.00 
0.10 6.00 

-0.10 -554.00 
0.20 -31.00 

-0 .10 -42. 00 
-0.10 -183.00 
0.10 -20 .00 
0.10 -25.00 
0.10 -45.00 
0.00 -17.00 

218.00 20.47 44.34 17.32 22.28 26.39 20 .30 126. 29 0 .10 6.00 

229.00 20.47 45.13 
241.00 20.34 45.97 
255.00 20.34 46.29 
~8.00 W.~ %.M 
2~.00 w.~ u.w 
290.00 20.34 48.03 
302.00 
316.00 
329 .00 
340.00 
351.00 
369.00 
382.00 
395 .00 
406.00 
417 .00 
429 .00 
442.00 
455 .00 
466.00 
477 .00 

20.36 
20.36 
20.36 
20.53 
20.36 
20.59 
20.59 
20.59 
20.59 
20.59 
20.97 
20.97 
20.97 
21.13 
21.13 

48.21 
48.69 
49.00 
49.64 
48.85 
44.61 
~3 .02 
41. 74 
40.77 
39.81 
38.90 
38.25 
37 .61 
37 .29 
36.80 

17.28 22.12 26 .39 
17.36 21.83 26.43 
17.36 21.99 26.43 
17 .32 21.99 26.43 
17.36 21.83 26.43 
17 .36 21.83 26.43 
17 .38 
17 .34 
17 .34 
17 .38 
17 .34 
17 .44 
17 .~7 
17 .44 
17 .44 
17 .44 
17 .52 
17 .49 
17 .49 
17 .49 
17 .49 

22.18 
22. 34 
22. 34 
22.67 
22.18 
22.40 
22.40 
22. 73 
22. 73 
23.06 
23.93 
23.93 
23. 77 
23.60 
23.11 

26.45 
26.45 
26.29 
26.29 
26 .29 
26.35 
26.35 
26 .35 
26.35 
26.35 
26.40 
2G.07 
26.40 
26.40 
26.40 

19.80 125.57 -0.20 -1~3.00 

19.18 124.45 0.00 o.oo 
19.35 127.76 0.10 28 .00 
19.18 127.76 -0.10 -3.00 
19.18 129.20 -0.20 o.oo 
19.18 129.49 -0.10 99.00 
20.19 
W.H 
W.H 
W.H 
m.~ 

w.~ 

19.26 
18. 76 
18.60 
18.76 
18.81 
W.48 
19.48 
19.48 
19 .15 

ID.~ 

l~.w 

1~.M 

ln.n 
111.85 
M.~ 

87 .31 
H.~ 

77 .02 
73.81 
71.56 
68 .17 
64.77 
H.~ 

~.u 

-0 . 10 3.00 
0.10 45.00 
0.10 -3.00 
0.00 -3.00 
0.10 -17 .oo 
0.10 11.00 

-0.10 -61.00 
0.10 -97 .oo 
0.20 o.oo 

-0.10 91.00 
-0.10 o.oo 
0.10 -20.00 

-0.10 14.00 
-0.10 o.oo 
-0.10 -6.00 

tl2 
4.55 
4.07 
4.07 

tl3 
23.95 
23.62 
25.43 

4.07 26.41 
4.55 27 .23 
4.07 113.27 
4.55 158.25 
5.38 164.83 
4.98 171.24 
4.98 181.52 
5.75 186.76 
6.43 182.33 
5.75 189.25 
5.38 197 .67 
5.38 197 .67 
5.38 202.09 
5.38 205.39 
6.10 198.91 
6.10 196.16 
7.33 182.89 
7.04 179.04 
5.75 199.91 
8.13 180.56 
7 .88 183 .06 
6.43 195.22 
6.10 204.75 
6.10 204.48 
6.43 205.86 
6.74 178.64 
6. 74 118.98 
6.10 99.84 
5.38 90.91 
5.38 83.84 
5.38 79.75 
4.07 82.03 
4.55 78.43 
4.55 76.45 
4.98 66.32 
5.38 65.55 
4.98 62.13 

t14 
8.13 
8.13 
7 .96 
8.30 
7 .96 
8.30 
8.30 
7 .96 
8.13 
8.30 
8.45 
8.45 
8.45 
8. 28 
8.45 
8.45 

tl5 Comments 
12.40 DHW and furnace venting unstable 
13.50 
13.90 
14. 20 
13.90 
14. 80 Start furnace. 
18.00 At 75s, furnace vent1ng stable 
23.50 At 80s, DHW vent1ng stable. 
27.30 No short c1rcu1t occurred. 
29.10 
30.60 
32.30 Furnace fan turns on. 
33.80 
34.90 
36.10 
37 .10 

8.95 38.00 
8.78 39.30 
8.45 40.70 
8.11 42.60 
7.98 43.90 
8.32 44.00 
7 .98 45.10 
7 .98 45. 70 
7 .98 46.10 
8.34 
8.34 
8.00 
8.17 
8.17 
8.23 
7 .89 
8.23 
8.06 
8.40 
8.28 
8.45 
8.62 
8.62 
8.62 

45.80 
46.10 
46.30 
46.30 
45. 60 Furnace turned off . 
42.60 
41.10 
39.70 
38.40 
36.90 
35.30 
34.00 
33.50 
32.80 
32.50 



DHW VENT CONNECTOR TEST RUN 13 
26/02/87 sebshouse DURATION•480 s House Pressure: -7 Pa 

Legend 

T1me (s) 
1.00 

16.00 
27 .oo 
~.00 

~.00 

W.00 
74 .oo 
87 .oo 
~.00 

l~.00 

Conf 1gurat1on: T-merge 1 nto furnace vent connector, 2. Im from furnace dilut 1on 

t2: Temperature of DHW connector wa 11 0. 2m above d1lut 1on 
t3: Temp. of ch 1mney wa 11 O. 5m above furnace p 1pe/ch 1mney connect 1on 

t4: Temperature 1ndoors 
t5: Temp. DHW flue gas 0.2m above d11ut1on 
t7: Temp. DHW combust1on gases before d1lut1on 
t8: Temp. furnace d1lut1on a1r 
t9: Temp. of furnace flue gas @ furnace p1pe/ch1mney connection 
tlO: w1nd strength 

tll: w1nd d1rect1on 
tl2: A1r veloc1ty 1n DHW vent connector, 1/s (ERR 1nd1cates backflow) 

t13: Temp. furnace flue gas 0.3m above d1lut1on 
tl4: Outdoor temp. 
tl5: Temp. flue gas 0.5m below ch1mney cap 

t2 
23.19 
23.19 
23.03 
23.19 
23.19 
23.19 
23 .03 
23 .03 
22. 70 
22. 70 

t3 t4 ts 
29.75 17.74 27.13 
29.91 17.74 28.12 
29.91 17. 74 30.40 
29.91 17.74 28.61 
29. 59 
29 .42 
28 .93 
28. 77 
28.77 
28. 77 

17.74 26.97 
17.74 25.66 
17.74 24.02 
17.74 23.03 
17.74 22.70 

17.74 22.53 

t7 t8 t9 
26.64 29.75 27.95 
26.64 26.64 30.40 
26.64 33.00 30.40 

26.32 31.70 28.44 
26.64 34.14 26.97 
26.32 52.82 25.17 
25.99 76.07 23.85 

25.82 87.88 22.70 
25.99 106.30 22.53 
25.82 106.60 22.21 

tlO tll 
0.10 -124.00 
0.00 -137 .00 
0.10 -61.00 

o.oo -280.00 
0.10 56.00 
0.00 51.00 
0.10 o.oo 
0.00 25.00 
0.00 -3.00 

o.oo -3.00 
120.00 22.74 28.65 17.78 22.41 26.03 133.43 23.89 0.00 -3.00 
134.00 22.74 30.28 
147.00 22.57 34.98 
158.00 22.57 38.05 
169.00 22.57 39.82 
181.00 22.59 41.60 
194.00 22.43 42.56 

207.00 22.43 43.36 
218.00 22.43 44.32 
229.00 22.26 45.44 
241.00 22.45 45.93 
254.00 22.45 43.06 
267.00 22.45 40.82 
278.00 22.45 39.70 
289. 00 
301. 00 
314.00 
327. 00 
338 .00 

349 .00 
367 .00 
381.00 
394 .00 
405 .oo 
416.00 
428 .oo 
442 .oo 
455. 00 
466.00 
477 .00 

22.45 38.73 
22.47 38.11 
22.30 37 .46 
22.30 36.98 
22.30 36.98 
22.30 36.34 
22.36 35.75 
22.53 35.26 
22.53 34.94 
22 .69 
23 .19 
23 .19 
23.35 
23 .52 
24.01 
24.18 

34. 29 
34. 29 
34. 29 
34.13 
33 .64 
33 .16 
32 .83 

17.81 28.65 26.19 88.37 61.94 -0.10 -36.00 
17.78 27.34 26.35 63.18 88.52 o.oo 0.00 
17.81 26.19 26.35 49.86 99.11 0.10 45.00 
17.81 26.19 26.35 41.42 107.51 0.10 0.00 
17.83 24.90 26.37 34.84 112.80 0.00 -11.00 
17.76 24.41 26.37 31.27 117.17 0.10 0.00 
17.76 24.57 26.37 29.81 119.49 0.00 -214.00 
17.80 25.06 26.37 28.50 123.25 0.20 -3.00 
17.76 24.41 26.37 27.19 126.42 -0.10 11.00 
17.82 24.26 26.39 25.74 114.13 -0.10 -3.00 

17.85 24.42 26.39 24.26 99.88 0.10 0.00 
17.85 24.92 26.39 23.27 91.55 -0.10 -45.00 
17.85 25.25 26.39 22.45 86.00 0.00 -759.00 
17 .85 25.90 26.39 

17.87 26.09 26.25 
17.84 26.25 26.41 
17.84 26.25 26.41 
17.84 25.10 26.41 
17.84 24.94 26.41 
17.90 26.47 26.47 
17.90 27.29 26.31 
17.90 33.64 26.31 
17.90 36.72 26.47 
17.86 32.83 26.47 
17 .86 30.56 
17 .90 32.51 
17 .90 40.58 
17 .90 38.17 

17.90 37.20 

26.47 
26 .47 
26 .47 
26.47 
26.47 

22.45 82.38 0.00 0.00 
22.14 78.30 -0.10 3.00 
22.30 74.03 0.00 14.00 
21.81 70.81 0.10 -14.00 
21.31 64.95 0.10 42.00 
20.82 63.08 -0.20 17.00 
21.37 60.81 -0.10 -3.00 
21.37 60.03 0.00 0.00 
25.49 57 .84 0.00 -11.00 
2~.18 57.84 -0.10 -156.00 
23.68 57.22 o.oo -28.00 
22.69 56.59 o.oo 355.00 
U.~ ~.TI 0.00 ~.00 

40.42 49.18 0.00 -31.00 
45.85 44.74 -0.10 o.oo 
42.50 45.69 -0.10 0.00 

tl2 t13 t14 tl5 Comments 
3.52 54.40 8.71 10 .00 DHW and furnace back drafting . 

10.20 3.52 58.47 8.71 
2.03 48.87 9.21 9. 70 
2.88 36.08 8.87 9.20 

9.00 2.03 31.21 
ERR 27. 79 
ERR 25.33 

0.00 24.51 
ERR 24.35 
ERR 24.02 

2.88 145.80 
3.52 208.39 
4.55 213.90 
4.07 221.34 
6.10 216.11 
5. 75 208.41 
4.55 219.84 
4.55 227 .01 
5.38 217.78 
4.98 218.60 
4.55 150.50 

4.07 126.87 
4.07 115.29 
3.52 112.53 
3.52 106.67 
3.52 100.05 
3.52 94.11 
5.38 81.64 
4. 07 7 !. 57 

4.07 70.19 
4.07 78.50 
2.88 78.81 
2.88 81.84 
3.52 78.66 
2.88 76.98 
3.52 75.15 
2.03 77.13 

2.03 70.25 
2.88 69.32 

2.03 71.48 

8.54 
8. 71 
8.54 

8.37 
8.54 
8. 71 

8.70 Start furnace.Slight shortcircuit 
8.50 out DHW; Furnace vent1ng unstable 

8.50 
8.40 

8.10 
8.41 8.50 Furnace fan comes on. 

8.41 12.30 
8.24 22.50 
8.58 27 .00 
8.75 29.90 
8.93 31.80 Stable venting of DHW and furnace 

8.93 31.40 
8.43 31.60 
8.26 33.00 
8.60 35.00 
8.79 36.00 Furnace shut off. 
8.62 35.00 
8.95 34.30 
8.62 33.20 
8.45 31.90 

8.98 31.10 
9.65 30.00 Venting unstable. 

9.31 29.70 
8.64 30.10 Furnace fan shuts off, 

8.30 30.00 
8. 03 27. 70 
7. 86 26. 40 
7. 86 23 .40 
7 .86 
7 .69 

22.20 
21. 70 

8.36 21.70 
8.70 19.70 
9.37 17 .00 
9.04 15.30 
8.87 14.10 



OHW VENT CONNECTOR TEST RUN 14 
26/02/87 sebshouse DURATION•480 s House Pressure: -7 Pa 

Conf1gurat1on: Insulated, d1rect connect1on to ch1mney, 0.2m above and perpend1cular 
to the furnace vent connector. 

Legend 
t2: Temperature of DHW connector wall 0.2m fthove d1lut1on 
t3: Temp. of ch1mney wall 0.5m above furnace p1pe/ch1mney connect1on 

t4: Temperature 1ndoors 
t5: Temp. DHW flue gas 0.2m above d1lut1on 
t7: Temp. OHW combust1on gases before dllut1on 
t8: Temp. furnace d1lut1on a1r 
t9: Temp. of furnace flue gas ~ furnace p1pe/ch1mney connect1on 
tlO: w1nd strength 
tll: w1nd d1rect 1on 
tl2: Air veloc1ty 1n DHW vent connector, l/s (ERR 1nd1cates backflow) 
tl3: Temp. furnace flue gas 0.3m above d1lut1on 
tl4: Outdoor temp. 
tl5: Temp. flue gas 0.5m h~low ch1mney cap 

Tim~ (~) t2 t3 
1.00 19.08 25.84 

17.00 19.08 25.67 
28.00 19.08 25.67 
39.00 19.08 25.84 
50.00 19.08 25.84 
62.00 19.04 25.80 
77.00 28.09 25.96 
88.00 38.95 27.27 
99.00 46.15 27.27 

111.00 57.04 27.76 
122.00 65.58 28.23 
137.00 79.53 28.40 
148. 00 8V, V4 28, 23 
159.00 99.62 28 .40 
171.00 107.73 28 .23 
182.00 115.78 28 . 58 
197 .00 125.48 28.42 
208.00 127 .93 29.23 
219.00 130.37 30.21 
231.00 135.23 30 .05 
242.00 140.62 29.54 
257 .00 143 .89 
268.00 148.13 
279.00 152.78 
291.00 156.86 
302.00 158.68 
317 .00 161.07 
328.00 163.58 
339.00 165.68 
J~l.OU lb8. 75 
369.00 173.07 
384.00 171.26 
395. 00 164. 56 
406.00 157.70 
418.00 151.52 
429.00 145.32 
444.00 139.22 
455.00 132.08 
466.oo m.~4 

478.00 119.27 
478.00 119.27 

~.~ 

~.H 

~.H 

m.~ 

m.~ 

30 .52 
30.84 
m.~ 

30 .52 
m.u 
~.~ 

30 . 35 
~.~ 

~.~ 

31.19 
31.35 
31.02 
~.M 

30.37 
30. 37 

0.10 
478 .00 

0.20 20.53 
o.oo 

t4 t5 t7 
17.45 19.57 18.74 
17 .45 19.41 18.41 
17 .45 19 .0B 18.41 
17 . 45 19 . 24 18.41 
17.45 19.24 18 . 58 
17.3B 18.21 19.04 
17.38 59.07 91.15 
17.38 83.03 132.51 
17.38 90.71 153.79 
17 .34 24.98 166.81 
17.36 22.98 174.18 
17.36 23.80 179.45 
17 .36 2~ .~6 181.26 
17.36 24.79 1B8.18 
17 .36 24. 79 191.63 
17.38 24.81 194.27 
17.34 24.65 193.86 
17 . 38 23.82 194.83 
17 . 38 23.82 195.79 
17 .34 24.81 196.34 
17 .36 121.13 195.91 
17 .36 
17 .32 
17 .36 
17 .36 
17 .39 
17 .39 
17 .39 
17 .36 
17 .39 
17. 36 
17 .36 
17 .36 
17. 36 
17 .39 
17 .38 
17 .38 
17 .34 
I/ .:J8 
17 .38 
17 .00 
8.34 

32.79 196.60 
30.52 197 .43 
29.86 196. 74 
29.37 196.74 
28.72 195.77 
28.56 197.71 
28.72 198.12 
29.21 197.57 
29.54 197.84 
29.54 lY/./I 
25. 78 151.94 
23.15 115.33 
22.32 95.32 
22.16 83.32 
22.0I 73.76 
21.68 66.99 
20.36 62.50 
l~.b3 58.29 
21.85 54.84 

28.50 

ts t9 tlO tll 
18.41 20.40 o.oo -6.00 
20.07 19.41 -0.20 0.00 
19 .57 19.41 0.10 o.oo 
19.57 19.57 -0.20 -6.00 
20.40 19 . 57 o .oo 355.00 
19.04 20.53 0.00 -475.00 
18.37 21.19 0 .30 149 .00 
18.21 22.01 0.00 -58.00 
17 .54 22.01 0 .00 -3 .00 
17.38 22.0l -0.10 -50.00 
16.86 21.66 0.10 -280.00 
16.69 21.83 0.10 -3.00 
16.52 21.99 n. ?O fl?. 00 
16.86 22.16 -0.10 -14.00 
16.86 22.15 0.20 225.00 
17 .21 22.01 -0.10 6.00 
17.21 22.01 -0.10 0.00 
16. 71 21.68 -0.10 -148 .00 
16. 71 21.35 0.00 0.00 
16.71 21.68 -0.10 3.00 
16 .69 21.83 0.20 -282.00 
16.69 21.66 -0.10 0.00 

17 .00 16.52 21.83 0.20 
16.69 21.99 
16.52 22.16 
16.52 21.83 
16.52 21.83 
16.52 21.83 
16.52 21.99 
16.52 22.16 
16.52 22.16 
16.69 21.99 
16.69 21.83 
16 .52 21.83 
17.19 22.16 
17 .54 22.84 
18.04 23.50 
17 .21 22.67 
16.88 22.34 
17.71 22.34 

-0.20 -228.00 
0.10 -172.00 

-0.10 -45.00 
0.10 -343.00 
0.10 -33.00 

-0.10 338.00 
0.00 11.00 

-0.10 196.00 
-0.20 -526.00 
0.10 0.00 

-0.20 -11.00 
0.10 -169.00 
0.10 -20.00 
0.00 -31.00 

-0.10 0.00 
0.10 -485.00 
0.00 -56.00 

tl2 
ERR 
ERR 
ERR 

0.00 
4.98 
7 .04 
6.43 
7 .04 
6.74 
9.96 
7 .88 
7 .88 
7.88 
8.38 
9.54 
8.85 

12. 70 
12.70 
10.17 
9.09 

11.68 
8.13 
7 .04 
6.43 
6.10 
4.55 
4.07 
3.52 
2.8B 
2 .00 
2.88 
2.88 
2.88 
2.88 
2.88 
2.8B 
2.B8 
2 .BB 
2.88 
2.88 
o.oo 

tl3 
19.41 
lB. 74 
19 .08 
19 . 24 
21.89 
20 . 53 
22.18 
21.85 
21.02 
20 . 19 
19.84 
20.17 
20.51 
21.00 
20.01 
20 .53 
19 . 20 
18.70 
19.04 
19 .37 
19 .18 
19.18 
19.84 
20.17 
20 .01 
19.51 
19 .35 
19 .18 
20.0l 
20.34 
20.17 
19 .51 
19.18 
20.17 
24.46 
26.94 
24 .81 
21.35 
20.~3 

25 . BO 

tl4 
8.55 
8.89 
8 .89 
8.55 
8.21 
8 .17 
ti .OU 
8.00 
8 .17 
8 .17 
8 .15 
8.32 
0.02 
8 .99 
8 .49 
8.85 
8.51 
8.34 
8.34 
8 .34 
8.15 
8 .15 
8 .32 
8.82 
8.32 
8 .49 
8 .15 
8.32 
8 .32 
6 ;82 
8. 99 
8 . 49 
0 ,-32 

8.15 
8.49 
8.51 
8.51 
8.17 
8.34 
8.51 

t15 Cnrmn~nts 

10.20 F~rnace vent1ng stable, DHW 
9.20 unstable, veloc1ty lnval1d 
B./O because tub1ng melted arLer 
8. 20 OHW start 
8.50 OHW venting stable. 

11.50 
13.40 At 70s, start OHW. 
16.40 
19.80 
23.00 
25.20 
26.60 
27 .30 
28.40 
29.90 
30.80 
32. 70 
33 .60 
33.90 
34.00 
34.90 
34.90 At 250s, OHW shut off . 
34 .50 
34.40 
34.90 
35.20 
35.80 
36.10 
35.50 
35.30 
35 .GO 
36 . 10 
35.10 
33.90 
31.60 Furnace vent1ng unstable . 

29.20 
28.10 
28.80 
20.50 
25.90 



DHW VENT CONNECTOR TEST RUN 15 
26/02/87 sebshouse DURATION•480 s House Pressure: -7 Pa 

Configuration: Flexible, direct connection to chimney, 0.2m above and perpendicular 
to the furnace vent connector . 

Legend 
t2: Temperature of DHW connector wa 11 O. 2m above d1lut ion 
t3: Temp. of ch 1mney wa 11 0. 5m above furnace pipe/chimney connect ion 
t4: Temperature indoors 
t5: Temp. DHW flue gas 0.2m above dilution 
t7: Temp. DHW combustion gases before d1lut1on 
t8: Temp. furnace dilution air 
t9: Temp. of furnace flue gas ~ furnace pipe/chimney connection 
t!O: w1nd strength 
ti!: wind direction 
tl2: Air velocity in DHW vent connector, l/s (ERR indicates backflow) 
tl3: Temp. furnace flue gas 0.3m above dilution 
tl4: Outdoor temp. 
tl5: Temp. flue gas 0.5m below chimney cap 

Tlme (s) 
1.00 

17 .oo 
H.00 
E.00 
~.00 

~.00 

77 .00 
M.00 
~.00 

ll 1. 00 
122.00 
137 .00 

t2 
18.11 
18. ll 
18.11 
18. ll 
18. ll 
17 .92 
28 . 29 
49.20 
46.51 
43.48 
40.12 
37. 70 

148.00 36.74 
159.00 35.28 
171.00 51. 73 
182.0d 76.88 
197.00 89.42 
208.00 81.74 
219.00 89 . 27 
231.00 104.43 
242.00 ll8.89 
257 .oo 115.55 
268.00 110. 74 
279.00 100 .00 
291. 00 89. 57 
302.00 79.48 
317.00 70.77 
328.00 64.14 
339.00 60.25 
351. 00 58. 38 
368.00 54 . 79 
384.00 50.22 
395.00 46.89 
405.00 43. 70 
418.00 40.82 

t3 

"·~ 
24 . 72 

"·~ 
"·~ 
24.55 
M.H 
M.H 

"·~ 
24 .52 
M.H 
M.H 
M.H 
M.H 
M.H 
25.02 
27 .18 
~.03 

25.37 
~.~ 

25. 21 
31.42 
30.12 
29.14 
27 . 34 
~.H 

25. 72 
25 .56 
~.~ 

25 . 39 
25. 72 
~.M 

25.41 
~.~ 

~.~ 

~.~ 

t4 
17 .12 
17 .15 
17 .15 
17 .15 
17 .15 
17 .12 
17 .09 
17 .12 
17 .12 
17 .09 
17 .12 
17 .12 

t5 t7 
17.28 20.10 
17.28 20.27 
17.45 19.77 
17.12 19.11 
17.12 18.78 
16.92 65.02 
20.73 127.10 
20.90 152.84 
18.91 162.38 
18.08 168.80 
17 .42 173.12 
17 .42 178.40 

17.09 17.42 179.64 
17 .09 17 .25 181.17 
17.12 21.39 186.15 
17 .08 24.39 190.05 
17.12 21.92 188.81 
17 .12 
17 .12 
17 .08 
17 .12 
17 .15 
17 .15 
17 .15 
17 .15 
17. IO 
17. IO 
17 .10 
17 .14 
17 .14 
17 .19 
17 .16 
17 .16 
17 .16 
17 .16 

19.77 192.12 
22.74 196.82 
24.22 198.20 
26.03 155.94 
21.92 ll4.83 
21.09 94.50 
19. ll 81.28 
18.28 72.14 
17 .97 63.98 
17 .80 56.65 
17 .47 50.99 
18.13 51.31 
18.30 50.52 
18.15 47.05 
17 .82 44.02 
17 .49 41.63 
17.32 35.16 
17.32 30.15 

429.00 38.09 24.76 17.16 17.32 27.05 
444.00 35.67 24.76 17.16 17.32 29.67 
455.00 33.89 24.59 17.16 17.32 27.87 
466.00 32.ll 24.59 17.16 17 .32 27 .54 

17 .49 30.81 

t8 
19. 77 
20.50 
19. 77 
19.ll 
18.78 
18. 25 
18. 75 
19.08 
18.75 
18 .25 
18.08 
18.08 

" m.60 
m.n 
~.M 

19.27 
18.78 
U.08 
23.21 
25.35 
22.38 
m.~ 

19.24 
18.91 

t!O tll 
0.10 -148.00 
0.00 -57.00 

-0.10 -31.00 
-0.10 -72.00 
0.10 34.00 
0.00 -31.00 
0.10 -285.00 
0.10 -3.00 

-0.10 3.00 
0.10 -14.00 

-0.10 -17.00 
0.10 0.00 

18.08 18.75 -0.10 17.00 
18.08 18.41 0.10 -6.00 
~.M H.~ 0.00 9.00 
20.10 33.69 0.00 -91.00 
19.94 28.98 -0.10 -97 .00 
~.27 

19.11 
m.~ 

m.w 
21.59 
m.~ 

W.10 
19. 27 
18.80 
18.46 
18.30 
19.13 
18.80 
19.15 
18.82 
U.R 
18.48 
W.ll 
18.15 
18.15 
18.32 
18.!5 
18.15 

25.05 0.00 31.00 
30.93 0.00 -3.00 
37.89 0.00 -3.00 
33.53 -0.10 -336.00 
32.56 0.00 0.00 
33.21 0.00 -17 .00 
28.00 0.00 -28.00 
23.90 0.00 -183.00 
21.ll -0.10 25 .00 
19.62 -0.10 -31.00 
18.80 -0.10 0.00 
18.95 0.00 -135.00 
20.62 -0.10 -31.00 
22.78 0.00 -477.00 
20.97 0.10 -172.00 
19.98 0.10 355.00 
18.98 0.00 -25.00 
18.32 -0.10 -14.00 
18.15 0.00 0.00 
17 .99 -0.20 3.00 
17.99 0.00 -20.00 
17.99 0.00 91.00 
18.48 0.20 -343.00 

tl2 
3.52 
2.88 
3.52 
3.52 
3.52 
3.52 
3.52 
3.52 
3.52 
4.07 
3.52 
3.52 

tl3 
20.27 
20.10 
19. ll 
18. 78 
18.28 
18.08 
20.73 
22 .38 
19. 74 
18. 75 
18.25 
18.25 

3.52 18.08 
3.52 18.08 
2 .88 21.06 
2.88 27 .01 
3. 52 22. 91 
3.52 
3.52 
3.52 
2.88 
2.88 
3.52 
3.52 
3.52 
3.52 
2.88 
3.52 
3.52 
3.52 
3.52 
3.52 
3.52 
3.52 
3.52 
3.52 
3.52 
3.52 
3.52 
3.52 
0.00 

m.~ 

~.~ 

~.~ 

~.~ 

26.19 
27 .34 
H.Y 
w.w 
~.~ 

18.80 
18.46 
21. 77 
H.~ 

22 .12 
20.14 
19.15 
18.82 
18.32 
18.15 
18 .15 
18.15 
17 .99 
18.98 478 .oo 

478.00 
91.00 

478 .oo 

30 .97 
30.97 
17 .99 
30.97 

24.59 
24.59 
8.96 

24 .59 

17 .15 
17 .00 
6.90 

17 .16 17 .49 o.oo 30.81 18.15 18.48 0.20 -343.00 0.30 

tl4 
8.08 
8.58 
8.58 
8.75 
8. 75 
8.55 
8.55 
8.89 
8.72 
8.55 
8.21 
8. 21 
8.55 
8.72 
8 .21 
8.58 
8.08 
8. 75 
8.58 
8.92 
8 .92 
9.42 
9.09 
9.09 
9.09 
8.77 
8. 77 
8. 77 
8.26 
8.26 
8.79 
8.96 
8 .62 
8.62 
8 .62 
8.79 
8.79 
8.79 
8.96 
8.62 

1.00 

tl5 Comments 
10.60 DHW and furnace backdraft1ng. 
9.80 Veloc1ty invalid 
9.10 
8.50 
8.10 
7. 80 At 60s, started DHW. 
7 .50 
7 .50 
7 .30 
7 .30 
7 .20 
7 .20 
7 .00 
7. 20 
7.30 DHW vent1ng unstable . 

7 .30 
7 .30 
7 .30 
7 .30 
7 .50 

10.70 DHW shut off. DHW and furnace 
11.40 backdrafting 
10.10 
9.20 
8.50 
8.00 
7 .60 
7 .40 
8.10 OHW and furnace venting 

10. IO unstable 
8. 90 OHW backdraft 1 ng . 
8.20 
7 .90 
7 .80 
7 .40 
7 .20 
7 .00 
6.90 
6.90 
8.40 





r 

DHW VENT CONNECTOR TEST RUN I 
2S/2/87 sebshouse DURATION•600 s House Pressure: -s Pa 

Legend 

Configuration: Direct to chimney, 0.2m above and perpendicular 
to furnace pipe/chimney connection. 

t!3: Temperature of flue gas @ 0.3m above dilution 
t3: Temp. of chimney wa 11 0 .Sm above furnace pipe/chimney connect 1on 
t4: Temperature 1ndoors 
tS: Temp. DHW flue gas 0.2m above dilution 
t7: Temp. DHW combustion gases before d11ut1on 
ta: Temp. furnace dilution air 
t9: Temp. of furnace flue gas @ furnace pipe/chimney connection 
t!O: wind strength 
tll: w1nd direct1on 
tl2: A1r velocity 1n DHW vent connector, 1/s 
t!4: Outdoor temp. 
t!S: Temp. flue gas O.Sm below chimney cap 

Time t3 t4 tS t7 t8 t9 tlO tll t12 

0.00 26.88 17.6S 32.91 S9.48 
16.00 26.88 17.65 31.94 S9.48 
27 .00 26.88 17 .6S 29.01 S9.48 
38.00 26.88 17.6S 31.61 S9.48 
49.00 
61.00 
74.00 

26.88 
26.88 
26.88 

87.00 27.21 
98.00 27 .S4 

109.00 27.54 
121.00 27.70 
134.00 28.35 
147.00 27.86 
158.00 27.70 
169.00 27 .54 
181.00 27 .54 
195.00 27.54 
208.00 27.54 
219.00 27.54 
230.00 27 .54 
242.00 27.72 
2S6.00 27.72 
269. 00 27. 72 
280 .00 27 .72 
291.00 27.72 
303.00 27.74 
317.00 27.74 

17 .65 33.40 59.48 
17.65 33.24 59.48 
17 .65 38.25 S9.48 
17 .6S 3S.02 59.64 
17.6S 33.08 59.79 
17.6S 36.15 60.11 
17.65 36.80 78.12 
17 .65 151. 76 173.86 
17.65 166.90 214.76 
17.65 172.33 239.32 
17 .6S 163.97 256.12 
17.6S 122.69 214.90 
17.6S 98.99 184.82 
17.65 89.90 167.32 
17.65 84.79 1S6.40 
17.6S 82.37 146.97 
17 .67 78.29 138.33 
17 .67 71.88 131.33 
17.67 69.88 124.87 
17.67 66.49 119.95 
17 .67 67 .88 llS.45 
17.69 64.96 Ill.JO 
17 .69 60.77 106.70 

16.82 21.29 
16.82 . 21.29 
16.82 21.29 
16.82 21.29 
16.82 
16.82 
16.82 

21. 29 
21.29 
21.62 

17.98 23.27 
18.48 23.76 
19.31 23.76 
19.47 23.43 
18.81 23.93 
17.98 22.94 
17.6S 22.45 
17.48 22.28 
17.15 22.12 
17 .65 22.28 
17.48 22.61 
17.15 22.61 
17.!S 23.10 
17.17 23.12 
17 .so 23.29 
17.SO 23.12 
17.17 23.12 
17 .67 23.29 
17 .52 23.31 
17 .19 23.47 

o .oo -86·.oo 9 .o9 
0.00 -20.00 8.86 
0.00 155.00 8.63 
0.00 -33.00 8.63 
0.00 -308.00 
0.00 2SS.OO 
0.00 -6 .00 
0 .oo -143 .oo 
0.00 -1S6.00 
0.00 -156.00 
0.00 -28.00 
0.00 -3.00 
0.00 0.00 
0 .oo -3 .00 
0.00 -11.00 
o.oo -2S6.00 
o.oo -14.00 
0.00 37.00 
o.oo -31.00 
0.00 42.00 
0.00 0.00 
0.00 -102.00 
o.oo 14.00 
0.00 -3.00 
0.00 -143.00 
0.00 -1S3.00 
0.00 -3.00 

7 .61 
4.5S 
4.98 
4.07 
6.10 
7 .88 
9.09 
9.09 
9.32 
9.54 
8.13 
7 .61 
7 .61 
7 .04 
7 .33 
7 .04 
7 .61 
7 .33 
6. 74 
7 .04 
7 .04 
7 .04 
6.74 

tl3 
17 .98 
18 .31 
17 .98 
17 .98 
18.31 
18.31 
20. 79 
22 .12 
22.28 
26.23 
27 .86 
22.45 
20.30 
19.80 
19.47 
19.47 
19.64 
19.80 
20.30 
20.63 
20.81 
20.6S 
20.48 
20.65 
21.15 
20.67 
20.67 

330.00 27.74 17.69 59.36 102.87 17.19 23.31 -0.10 0.00 7.04 21.16 

341.00 27. 74 
352.00 27.74 
370.00 
384 .00 
397 .00 
408.00 
419.00 
431.00 
444.00 
457 .00 
468.00 
479 .00 
491.00 
50S.OO 
518.00 
529 .00 
540.00 
552 .oo 
565 .00 
578.00 

27. 74 
27 .74 
27. 74 
27 .90 
27 .90 
27 .92 
27 .92 
27 .92 
27 .92 
27 .92 
27 .92 
27 .92 
27 .92 
27 .92 
27. 76 
27. 79 
27. 79 
27. 79 

589.00 27.79 

17.69 59.S2 99.77 
17 .69 53.56 96.80 
17 .69 
17 .69 
17 .69 
17 .69 
17 .69 
17. 71 
17. 74 
17. 74 
17. 74 
17. 74 
17. 74 
17 .71 
17. 71 
17. 71 
17. 71 
17. 74 
17. 74 
17. 74 

~.~ 

S4.19 
S4 .35 
~.~ 

S7 .80 
~.00 

32.16 
~.~ 

~.~ 

~.M 

54. 21 
~.~ 

S2 .01 
~.00 

~.00 

S0.14 
~.~ 

~.~ 

H.U 

"·" 87 .38 
8S .58 
83.92 
81.97 
80.31 
n.94 
77 .S7 
n.~ 

75.13 
74.06 
72.99 
72. 22 
71.30 
ro.~ 

~.~ 

69.02 
17 .74 49.03 68.41 

17.19 23.80 0.10 6S.OO 
17.19 23.47 0.00 74.00 
17 .19 
17 .85 
17 .69 
17 .85 
17 .85 
17. 71 
17. 71 
17. 71 
17 .87 
18.04 
17 .87 
18.04 
17 .87 
17 .87 
17. 71 
17. 74 
17 .74 
17. 74 

D.W 
24.13 
24.13 
M.~ 

M.% 
M.ll 
M.ll 
M.Q 
24.81 
24.97 
24.97 
M.Q 
M.ll 
24.15 
D.~ 

M.m 
24.35 
M.m 

17 .74 24.02 

0.00 -33.00 
o.oo -3.00 
o.oo -14.00 
0.10 -3.00 
0.10 o.oo 

-0.10 -191.00 
o.oo -675.00 

-0.10 0.00 
o.oo -241.00 
0.00 0.00 
o.oo -86.00 

-0.10 -25.00 
-0.10 0.00 
0.00 -343.00 
0.00 -940.00 
0.10 -169.00 
0.00 0.00 
0.00 0.00 
0.00 108.00 

6.74 21.50 
6.74 21.66 
6.43 
6.43 
6.74 
6.74 
6.43 
6.43 
6.43 
6 .43 
6.43 
6.43 
6.74 
6. 74 
6. 74 
6. 74 
6. 74 
7 .04 
6. 74 
7 .04 

21.99 
u.~ 

U.H 
23.97 
D.~ 

22 .67 
23.49 
D.~ 

~.~ 

~.~ 

D.D 
22.51 
22.34 
21.3S 
21.18 
22.21 
21.38 
m.M 

o.oo 21.21 

t14 tl5 Comments 
8.45 23.90 Unsure of velocity measurement. 
8.45 23.80 
8.45 23.80 
8.28 23.80 
8.11 
8.ll 
8.11 

23.80 
23.80 
23.10 

8.11 20.20 
8.28 18. 10 
8.61 17 .30 
8.45 17 .50 Started DHW, 9 s backdraft @ DHW d11ution 
8.28 21.20 
8.45 25.00 
8.28 27.40 
8.28 29.50 
8.ll 30.60 Stopped OHW heater 
8.ll 30.10 
8.11 29. 70 
8.ll 29.20 
7. 77 28. 90 
7. 79 28. 50 
7.79 28.30 
7.79 28.10 
7.62 27.90 
7.62 27.50 
7 .81 27 .40 
7.64 27.30 
7.64 27.00 
7.47 26.90 
7 .64 26. 70 
7 .47 
7 .47 
7 .64 
7 .64 
7 .47 
7 .49 
7 .49 
7 .49 
7 .33 
7 .33 
7 .33 
7 .33 
7 .33 
7 .33 
7 .33 
7 .36 
7 .02 
7 .02 

26.40 
26.20 Partial backdrafting of DHW 
25.70 
2S.60 
2S.60 
25.60 
2S.SO 
2S.30 
25.20 
24.90 
25.10 
25.20 
25.20 
25.30 
25.30 
25.20 
25.30 
25 .30 

7 .02 2S.30 



OHW VENT CONNECTOR TEST RUN 2 
26/02/87 sebshouse DURATION•480 s House Pressure: -7 Pa 

Conf 1gurat 1on: 01rect connect Ion to ch 1mney, 0. 2m above and perpend 1cu lar 
to the furnace vent connector. 

Legend 
t2: Temperature of OHW connector wall 0.2m above d11ut1on 
t3: Temp. of ch1mney wal1 0.5m above furnace p1pe/ch1mney connect1on 
t4: Temperature 1 ndoors 
t5: Temp. OHW flue gas 0.2m above d11ut1on 
t7: Temp. OHW combust1on gases before d11ut1on 
tB: Temp. furnace d11ut1on a1r 
t9: Temp. of furnace flue gas @ furnace p1pe/ch1mney connect1on 
t!O: w1nd strength 
tll: w1nd d1rect1on 
tl2: A1r veloc1ty 1n OHW vent connector, 1/s (ERR 1nd1cates backflow) 
tl3: Temp. furnace flue gas 0.3m above d11ut1on 
tl4: Outdoor temp. 
tl5: Temp. flue Qas 0.5m below ch1mney cap 

T1me (&) 
o.oo 

16.00 
27 .oo 
38.00 
49.00 
61.00 
76.00 
87 .oo 
98.00 

110.00 
121.00 
136.00 
147 .oo 
158.00 
170.00 
181.00 
196.00 
207 .00 
218.00 
230.00 
241 .00 
256 .00 
267 .oo 
278 .oo 

t2 
24.22 
24. 22 
23. 72 
23. 72 
23.72 
23 .68 
55.18 
60.19 
46.65 
50. 77 
73. 78 
87 .43 

IOJ.95 
93.72 
79 .57 
73. 78 
65.78 
60.65 
78.05 
93 .42 
98.01 

101.42 
105. 99 
105.55 

tJ 
v.~ 

v.~ 

27 .17 
27 .01 
27 .17 
27 .46 
27 .46 
27 .13 
26.97 
w.oo 
27 .95 
27 .62 
27 .95 
27 .46 
26.97 
W.00 
w.u 
w.u 
27 .13 
27. 95 
~ .H 

32 .82 
31.19 
~.~ 

290.00 104.66 30.21 
301.00 102.16 29.72 
316.00 96.82 29.40 
37.7.00 9?..06 ?.9.40 
338 .oo 88. 91 29 .72 
350. 00 85. 7 5 29. 72 
368.00 80.16 30.54 
383.00 74.98 30.05 
394.00 70.69 29.56 
405.00 67.46 29.40 
417.00 64.67 29 .40 
428.00 61.26 29.24 
443.00 56.10 28. 75 
454.00 51.54 28.58 
465.00 47 .58 
477 .oo 44.08 

28.42 
28.26 

t4 
17 .61 
17 .61 
17 .61 
17 .61 
17 .61 
17 .57 
17 .57 
17.57 
17 .57 
17 .57 
17. 57 
17 .57 
17 .57 
17 .57 
17 .57 
17 .57 
17. 57 
17. 57 
17. 57 
17. 57 
17 .55 
17 .55 
17 .55 
17 .55 

t5 
27 .99 
26.19 
24.05 
25.53 
25.86 
31.05 

106.15 
98.77 
64.38 
71.17 

163.06 
174.35 
194.43 
139.38 
87 .58 
71.63 
55.18 
47 ,92 

154.23 
206. 29 
220 . 74 
205 .17 
195.24 
146.88 

t7 
31.09 
28.48 
27 .50 
28.64 
29.29 
82.60 

137 .67 
155.49 
166.42 
176.99 
183.93 
188.08 
191.39 
189.46 
189.46 
190.98 
189 .87 
192.22 
194.43 
196.09 
196.90 
197. 73 
191.10 
133.80 

17.55 129.51 106.58 
17.55 112.73 88.16 
17.55 95.34 77.57 
I 7 . 55 89. 36 70. 85 
17.55 89.66 65.45 
17.55 85.75 G0.95 
17 .55 74.98 54.53 
17 .55 65.60 51.38 
17.55 62.81 48.85 
17.55 62.19 46.47 
17 .55 61.10 44.40 
17.55 52.17 42.16 
17.55 45.36 40.40 
17.55 41.20 38.95 
17 .55 
17. 55 

38.15 37.50 
36.05 36.38 

u 
v.~ 

21.42 
20.H 
20.H 
20.H 
21.38 
v.ru 
22.37 
21.38 
20.71 
21.05 
20. 71 
22. 20 
21.05 
20.Y 
20.~ 

19.39 
19.56 
20.~ 

24.01 
23 . 17 
20.~ 

18 .87 
18.54 

w 
24. 71 
23.72 
22.41 
22 .41 

"·" 24.18 
27 .9~ 
25.82 
v.~ 

n.ru 
31.21 
32.51 
33 .00 
v.n 
24.18 
U.M 
20.71 
20.~ 

~.M 

~.H 

~ .Y 

29 .40 
H.% 
25 .14 

17.88 25.14 
17.88 25.14 
17 .55 24.32 
17.55 24.32 
22.02 26.78 
2J .17 29. 5G 
22.18 28.42 
20.03 25.96 
19.37 25.64 
19.54 25.14 
19.54 25.47 
18.54 24.81 
17. 71 23.83 
17 .55 23.17 

tlO tll 
0.00 -25.00 

-0.10 0.00 
o.oo -613.00 
0.20 0.00 
0.00 -135.00 

-0.20 304.00 
-0.10 11.00 
0.00 0.00 

-0.10 -6.00 
-0.10 34.00 
-0.10 -995.00 
0.10 -64.00 
0.10 -200.00 
0.00 0.00 
0.00 -248.00 
0.00 20.00 
o.oo 187.00 
0.00 17.00 
0.20 -135.00 
o.oo -105.00 
0 . 10 -759.00 
0.00 -6.00 
0.10 -25.00 

-0.10 25.00 
-0.10 0.00 
0.10 -64.00 
0.20 76.00 
o.oo -72.00 

-0.10 -3.00 
0.00 -58.00 
0.00 -6.00 

-0.10 0.00 
-0.10 11.00 
o.oo -664.00 
0.00 -50.00 
0.00 59.00 

-0.10 0.00 
0.00 -124.00 

17.38 23.01 0.20 -6.00 
0.00 17.05 22.84 -0.20 

tl2 
ERR 
ERR 

2.88 
4.55 
2.03 
4.07 
~.03 

ERR 
2.03 
5. 75 
2.03 
4.07 
o.oo 

ERR 
2.03 

ERR 
ERR 

4.98 
4.98 
6.43 
8 .86 
8.38 
7 .61 
6.43 

tl3 
V.H 
v.v 
21.58 
M.Y 
~.~ 

25.16 
25.66 

"·" 21. 21 
20.71 
e.% 
e.~ 

w.u 
H.~ 

21.05 
20.U 
19. 72 
u.~ 

M.~ 

28.44 
H.% 
22 .51 
21.36 
22.84 

6.43 23.66 
6 .43 22 .84 
6.43 22.02 
4.55 24.98 
4.55 24.98 
3.52 27 .9J 
6.43 25.47 
4.98 23.66 
4.07 25.64 
4.07 28.91 
6.10 29.40 
8.13 22.35 

11.14 20.53 
7.88 20.36 
8.38 
6.10 

19. 70 
20.03 

tl4 
8.40 
8.74 
9.25 
8.57 
8.40 
8.36 
8.20 
8.36 
8.53 
8.53 
8.36 
8.36 
o.53 
8.70 
9.54 
9.21 
9.21 
9.21 
8. 70 
8.03 
8 . 18 
8.51 
8.18 
8.34 
8.51 
9.02 
8.60 
8.51 
9.02 
8.18 
8.01 
8.18 
8.34 
8.18 
8.01 
8.01 
8.18 
8.18 
8.01 
7 .67 

tlS Comments 
13.60 DHW and furnace backdraft1ng. 
11.90 
10.70 
11.10 
11.30 
10.30 Start OHW. OHW vent1ng unstable, 
9.70 furnace bacKdtaft1ng 
9.20 Al 120s, sllght short c1rcuit for 
8 .70 severa 1 seconds 

8.60 
8.20 
8.10 
8.00 
7 .BO 
7 .50 
7 .40 
7 .30 
7 .30 
7 .50 
7 .80 

13.50 Vent1ng stable. 
22.30 
24. 70 At 270s, DHW shut off. 
23.50 
23.60 
24.40 Furnace vent1ng unstable. 
25.00 
24.50 
21.60 DHW vent 1ng unstable. Furnace 
18 .60 backdreft 1 ng 
18.90 
20. SO Furnace vent 1 ng unstable. 
20.20 
19 .20 
18.70 
20.90 
22.20 
22.50 
23.10 
23.10 

At 540s, DHW and fUrnace 
backdraft 1 ng 
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THE INFLUENCE OF FLUE SHARING ON VENTING PERFORMANCE 

Chimney house buoyancy pressure 

the net buoyancy in the column of flue gas in the 

chimney relative to outdoor air minus the net buoyancy 

of the house air at standby. (The net buoyancy of the 

house air is the buoyancy of the column of house air 

measured from the dilution device to the envelope's 

vertical centre of leakage.) 

Furnace buoyancy (Pa) 

the total buoyancy of the column of gas in the furnace 

relative to the adjacent column of air in the furnace 

room. Vertical Centre of Leakage (VCL) is the vertical 

location on the house wall at which all leakage sites 

of the envelope appear to be acting. For an even 

distribution of leaks top and bottom, the VCL is half­

way up the wall. Large leakage sites at the top of the 

house (e.g. a loose attic hatch) tend to raise the VCL. 

Large openings at ground level (e.g. an outdoor air 

intake) pull the VCL down. All of the heated indoor 

air below the VCL competes with the chimney. If the 

VCL could be brought down to ground level, this would 

eliminate the house as a competing chimney. 
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