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Canada Mortgage and Hous ing Corporation , the Federa l Government ' s  

hous ing agency , i s  respons ible for admini s tering the Nationa l 

Hous ing Act . 

The legi s lation i s  designed to aid in the improvement o f  hous ing 

and l iving condi tions in Canada . As a result , the Corporation 

ha s intere sts in a l l  a spects of hous ing and urban growth and 

deve lopment . 

Under Part V o f  thi s Act , the Government o f  Canada provides funds 

to CMHC to conduct research into the socia l , economi c and techni 

cal a spects o f  hous ing and related f ie ld s , and to undertake the 

publishing and d i s tribution of the results of thi s  research . 

CMHC there fore has a s tatutory respons ibi l i ty to make wide ly 

avai labl e , inf ormation which may be useful in the improvement of 

hous ing and l iving conditions . 

Thi s  pub l i cat ion i s  one of the many items o f  information 

pub l i shed by CMHC wi th the a s s i stance o f  f ederal f unds . 

; 
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ABSTRA CT 

A SYSTEMS APPROACH 

A summary is presented of the results of various communications tasks undenaken within a 
project to investigate combustion venting failures in Canadian houses. These tasks involve: 

(a) the finalization of key communications products including -

a computer model of house/fumacelf/ue interaction, 

chimney safety test procedures, 

guidelines for choosing and implementing remedial measures in houses experiencing 
combustion venting problems, and 

an overall summary reporl on the results of the entire study. 

(b) the development of a network of interested agencies; and 

(c) the development of pilot training programs and supporling training materials for the 
computer model and the chimney safety test procedures. 

In addition, a follow-up communications strategy is proposed. 171e strategy outlines various 
approaches for transferring the results of the study to key target groups including govern
ment agencies, consumers, HVAC manufacturers, energy utilities, HVAC trades, and home 
renovation and weatherizing trades. 

ABSTRACT 
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Thi s  pro j ect wa s funded by the Canada Mortgage and Housing 
Corporation and the Pane l for Energy Re s earch and Deve lopment 
( FERD ) , but the views expre s s ed are the persona l views of the 
authors , and nei ther the Corporation nor PERD accepts res pon
s ibi l ity f or them . 
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RESIDENTIAL COMBUSTION VENTING FAILURE 
PROJECT 7 :  COMMUNICATIONS STRATEGY 

EXECUTIVE SUMMARY 

A SYSTEMS APPROACH 

This summary outlines the various communications products which have been developed during the 
course of the study, RESIDENTIAL COMBUSTION VENTING FAILURE - A SYSTEMS 
AP PROA CH, perfomied for CMHC by the Scanada Sheltair Consortium. In addition, the main elements 
of a fallow-up communications strmegy are presented. 

To facilitate public dissemination of the results of the study, the following communications 
products have been developed. 

FL UE SIMULA TOR Model and Manual 

The FL UE SIMULA TOR computer model has been designed for use by flue researchers and flue 
designers. The model is intended to assist these groups in analyzing the venting perfor-
mance of chimneys under a wide range of operari11g config11ratio11s. A comprehensive manual 
has been developed to help users operate the program. 

Chimney Safety Tests 

User's manuals have been developed to describe all chimney testing procedures developed 
during the smdy. 171e manuals present the design prin ciples underlying the rests, explain 
the test procedures in detail, and provide the checklists and report forms necessary to do 
1he tests. 171e audien ces for these manuals include house holders, building trades and 
heating trades. 

Remedial Measures Guidelines 

Research on remedial measures produced a considerable amount of useful infomiation on how 
each remedial measure should be designed and installed. "Prototype" guidehnes on how to 
install promising remedial measures have been developed. 171e primary audience is the 
heating research community. 

Summary Report 

A large amount of infomiation on venting failure issues has been documented in interim 
and final reports on the various tasks. Based on these findings, a summary report was 

produced to highlight the key findings and products in each of the 7 tasks in the study. 

PAGE xi EXECUTIVE SUMMARY 
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Pilot training workshops and supporting resources 

A SYSTEMS APPROACH 

As a first step towards the development of the necessary training resources, prototype 
training programs have been developed for both FLUE SIMULA TOR and the Chimney Safety Tests. 
These were delivered as separate workshops in September 1986. 

An infomwtion package describing the study was sent to about 160 organizations across Canada as 
part of a "networking" exercise. These organizations represented a broad cross-section of 
government, industry and consumer groups with an interest in chimney safety issues. 

A need was identified for a moderately-paced communications strategy which would ensure that the 
results of the study are disseminated and acted on. The objective of such a ''follow-up" 
communications strategy would be to establish a broader awareness of the venting safety issue 
and to encourage the use of the diagnostic and remedial techniques that have emerged from this 
work. A strategy involving 10 key activities was drawn up and presented to CMHC. 
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PROJECT 7 :  COMMUN I CATIONS STRATEGY 

INTRODUCTION 

A SYSTEMS APPROACH 

Thi s  report des cribes one of seven s ub-pro j ects o f  an overa l l  

pro j ect entit led -

RESI DENTIAL COMBUSTION VENTING FAILURE - A SYSTEMS APPROACH 

- which wa s carried out for Canada Mortgage and Hous ing Corpora

tion by the Scanada Sheltair Consortium I nc . A s ummary of the 

overa l l  pro j ect is provided in Appendix A .  

The overa l l  pro j ect cons i s ted o f  seven s ub-pro j ects . Thi s  report 

is concerned with Pro ject 7 ,  Communi cation Strategy . 

An important ob j ective o f  the overa l l  pro j ect invo lves techno logy 

trans fer - the deve lopment and d i s s emination o f  too l s  and techni

ques whi ch can be used to identify , diagnose , and remedy chimney 

venting f a i l ure s in the Canadian hou s ing s tock . 

E f f ective technology tran s f er requires careful attention t o  the 

arrangement s  by whi ch techni cal information wi l l  be communi cated . 

Because o f  thi s , communications has been designated a s  a s eparate 

pro j ect within the s tudy . 

PAGE 1 INTRODUCTION 
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COMMUNICATIONS SUB-TASKS 

A SYSTEMS APPROACH 

The f o l l owing d i s cu s s i on outlines the various communications 

tasks inc luded in the pro j ect . The s e  tasks inc lude : 

( a )  f ina l i zation o f  key communications products inc luding the 

FLUE S IMULATOR model , the chimney s afety tests , the remedial 

measure guide l ine s , and an overal l  summary report on the 

results of the entire s tudy covering Pro j ects 1 to 7 .  

( b )  the deve lopment o f  a network of agencies who are interes ted 

in sharing information on various a spects o f  the venting 

fai lures problem 

( c )  the deve lopment o f  pi lot training workshops and supporting 

training materi a l s  for the FLUE S IMULATOR model and the 

chimney s a f ety tests 

Finalization of Key Communications Products 

A number o f  the products developed during the pro j ect are 

intended for broad publ i c  dis tribution and use . Consequent ly , 

the s e  products have been the main focus o f  our communications 

work . Particular empha s i s  has been placed on ensuring that they 

a re appropriately des i gned to meet the spec i f i c  needs of the 

various target groups . 

Thes e  key communications products are s ummari zed in Table 1 and 

d i s c u s s ed bri e f ly below . 

PAGE 2 COMMUNICATIONS SUB-TASKS 
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FLUE S IMULATOR Model 

A SYSTEMS APPROACH 

The FLUE S IMULATOR mode l has been devel oped a s  a tool f or 

u s e  by f lue researchers and f lue des igners . More spec i f i c 

a l ly ,  the mode l i s  intended to a s s i s t  thi s target group i n  

ana lyzing the venting performance o f  chimneys under a wide 

range of operating conf igurations . 

During the s o f tware des ign proces s ,  cons i derable attention 

has been f ocus s ed on devel oping a " user-f riendly " interface 

wi th the model to ensure optimum ease-o f -use . In addition , 

a comprehens ive manual i s  avai lable to help users to operate 

the program , to make optima l use of its f eature s , and to 

modi fy it to suit their own needs . 

Chimney Safety Te sts 

Three leve l s  o f  chimney sa fety tes t  procedures ( formerly 

cal led '' checkl i s t " procedures ) have been devel oped t o  meet 

the needs of various target groups . The term " sa fety tes t " 

has been substituted for " checkl i s t " to emphas i ze the fact 

that the procedures invo lve more than a s imple " check-o f f " 

of  fa ctors on a l i s t . Nonethe les s , a check l i s t  i s  s t i l l  used 

in each tes t  to ensure that each s tep o f  the tes t  procedure 

i s  completed in full and in proper s equence . 

( a l Ch imney Venting Saf ety Check For Hou seholders 

Thi s  is a s imple procedure by whi ch househo lders in gas

heated houses  may quickly determine the sus cept ibi l i ty of  

thei r  chimney systems to combus tion gas spi l lage event s  

caused by hou s e  depres suri zation . 

PAGE 3 COMMUNICATIONS SUB-TASKS 
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A SYSTEMS APPROACH 

The procedure ha s not been s igni f i cant ly changed from the 

ver s i on pres ented by Sheltair Scient i f i c  in a December 1 9 8 4  
report to CMHC entitled Res idential Combustion Safety 

Checkl i s t s . However ,  the text has been edited to improve 

c l arity and ease-of -use and graphics have been added . 

Further ref inements may be required to deve lop a " poli shed '' 

vers ion suitable for public distribution . However ,  the 

extent o f  s uch re f inements wi l l  depend on what arrangements 

are ultimately set in place for publi cation and d i s tribution 

of the Safety Check . 

( b )  Ven t i ng Sys tems Tests For The Bu ilding Trade s  

A Venting Systems Test h a s  been deve loped which permi ts 

bui lding tradesmen to ensure that the modifications they 

make to a res idence do not adversely a f f ect venting sa fety . 

In addition , a s horter Venting Sys tems Pre-test procedure 

has been developed to permit tradesmen to identi fy houses 

which have low potential for venting fai lure and which 

there f ore do not require the more time-consuming Venting 

Sys tems Te s t . 

Both te s t s  are des cribed in a dra ft Chimney Safety Tes t  

User ' s  Manua l whi ch presents the design principles underly

ing the te s t s , e xplains the test procedures in detai l ,  and 

provides the check l i s t s  and report forms necess ary to do the 

t e s t s . 

To trans fer the ski l l s  and procedures required to properly 

carry out the Venting Systems Tes t  and Pre-test , it wi l l  be 

nece s s ary to provide training s e s s ions for prospective users 

PAGE 4 COMMUNICATIONS SUB-TASKS 

... ... ... 



RES IDENTIAL COMBUSTION VENTING FAILURE 
PROJECT 7 :  COMMUN I CATIONS STRATEGY 

A SYSTEMS APPROACH 

in the bui lding trades ( e . g .  insulators , a i rtighteners , f an 

instal lers , renovators ) .  The User ' s Manual i s  intended a s  

the ba s i c  res ource f o r  training purposes . ( The manual a l s o  

covers the additiona l tests for u s e  by the heating trades a s  

out l ined below ) . 

( c ) Chimney Sa fety Tes t s  For Heating Tradesmen 

An expanded package of chimney s a f ety tests has been devel 

oped for heating tradesmen . The tests include the Venting 

Sys tems Tes t  and Pre-Test des cribed above plus three add i 

tional t e s t s  which are des i gned t o  detec t  potential f or 

combus t i on gas spi l lage as a res u l t  of s tructural , ma inten

ance or des ign problems in the chimney system . These te sts 

include : 

( 1 ) A Heat Exchanger Leakage Te s t  whi ch i s  des igned to 

detect spi l lage potential via ma j or leaks in the heat 

exchanger of f orced-air heating sys tems ; 

( 2 ) A F lue Performance Tes t  which invo lve s a meas urement o f  

f lue g a s  temperature and s tatic draf t  pre s sure . The 

temperature measurement can be used to a s s e s s  potential 

problems due to f lue condensation , inadequate insula

tion , or f ire ri s k . The pre s sure mea surement , in 

combination wi th the temperature measurement , c an be 

u s ed to pinpoint inadequate chimney dra f t  pre s s ures due 

to f l ue l eaks or cons triction s . 

( 3 )  A Chimney Inspection Check l i s t  procedure which i s  

des igned t o  determine maintenance requirements via 

visual inspection of the chimney , f lue , f lue connector , 

furnace , and furnace room . 

PAGE 5 COMMUNICATIONS SUB-TASKS 
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A SYSTEMS APPROACH 

Thes e  procedures wi l l  permit heating tradesmen to check the 

e f fect of any furnace , chimney or vent i lation modi f ication 

on venting s afety . In addition , the procedures provide 

useful  methods for diagnos ing venting probl ems in houses in 

whi ch combustion gas spil lage is occurring or is suspected 

to be occurring but where the causes o f  such spi l lage are 

unknown . 

Al l 5 tests are des cribed in a draf t  Chimney Saf ety Tes t  

User ' s  Manual which presents the des ign principles underly

ing the tests , explains the tes t procedures in detai l ,  and 

provides the check l i s t s  and report f orms nece s s ary to do the 

tests . The manual wi l l  a l s o  introduce various remedial 

mea s ures which are currently avai lable such a s  labe l s , 

a la rms , make-up air supply systems , chimney improvements , 

induced dra ft fans , and airtight f i replace doors . 

To trans fer the ski l l s  and procedures required to properly 

carry out the chimney safety tests , it wi l l  be nece s sary to 

provide training s e s s ions for prospective users in the 

heating trades . The dra ft manual covering a l l  5 te sts i s  

intended a s  the ba s i c  resource for training purposes . In 

addition , a s l ide presentation with supporting s cript has 

been deve loped a s  an additional training resource . 

Remedi a l  Measure s Guidel ines 

As noted above , the Chimney Safety Tes t  User ' s  Manual wi l l  

provide tradesmen wi th information on remedial mea sures 

which are currently available . 
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A SYSTEMS APPROACH 

A further set of promi s ing but a s  yet commerc i a l ly-unava i l 

able remedia l mea sures were investi gated during the course 

o f  the study ( see research report s on Pro j ect 5 - Remedia l  

Mea s ures ) .  Our res earch on thes e  remed i a l  mea s ures produced 

a cons iderable amount of useful informati on on how each 

remedi a l  should be des i gned and insta l led . However ,  despite 

our initial hope s and bes t  e f fort s , we were f orced to 

conclude tha t none of the remedia l  mea sures we looked at are 

ready for implementation by tradesmen at the current time . 

However , to fos ter broader awarenes s  o f  promi s ing remedi a l  

mea sures and to faci l i tate development o f  proven des ign s  

which can b e  used b y  tradesmen , " prototype " guide l ines o n  

how to in s ta l l  promi s ing remedi a l  mea sure s were deve loped . 

The prototype guide l ines were c l early in draf t  form and 

identi f ied as not having been thoroughly te s ted and ap

proved . 

The guide l ines are parti cu larly intended for heating re sear

chers who may wi sh to participate in further deve lopment of 

the remedi a l  des i gn s . In addition , they wi l l  be u s ed in the 

pilot tra ining workshop on the chimney s a fety tes t s  to 

introdu ce tradesmen to advanced remedi a l  concepts and the 

current s tate - o f - the-art of promi s ing remedial technologies . 

Summary Report 

During the course of the s tudy , a large amount o f  informa 

tion on venting fai lure i s sues has been documented in 

interim and f ina l reports on the various tasks . To provide 

interes ted profes s iona l s  with a concise point - o f - entry to 

this large and useful inf ormation base , a s ummary report 
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wi l l  be deve loped . The report highl ights the key f indings 

and product s  in each of the s ub-pro j ects in the s tudy . In 

addition , it wi l l  out l ine a l l  of the main research report s  

and background materia l  produced during the s tudy so that 

interes ted readers may order the detai led reports a s  

required . 

The summary report i s  an important communications document 

s ince i t  wi l l  be the principal means by whi ch the main 

results  of the study are d i s s eminated . A wide dis tributi on 

i s  anticipated . 

Development of a Network of Interested Agencies 

The interd i s cipl inary nature of the chimney venting problem means 

that a broad range of groups have a ro le to play in transf erring 

appropriate s olutions . A basic communi cations requirement i s  

s imp ly to generate awarenes s  o f  the study results amongs t  a l l  

such groups . 

Three broad target categories have been identi f ied a s  fol lows : 

( 1 )  Government - Thi s  inc ludes a range o f  Federa l and Provincial 

Departments which have an interest in the chimney venting 

s a f ety i s sue from various points of view such a s  energy 

cons ervation , hous ing , fire safety ,  hea l th , bui lding and 

heating app liance inspection , municipal a f f airs , consumer 

a f fairs , standards and codes , and res earch . The govern

mental groups concerned with these i s sues serve s i zeable 

cons tituencies and hence provide important channel s  both for 

conveying the results of the s tudy and f or e l i c iting 

appropriate action . 
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( 2 ) Indus try and Re lated Private Sector Groups - Thi s  includes 

HVAC manufacturers and service trades , energy uti l ities and 

suppliers , and renovation and weatheri z ing trades . Since 

thi s group wi l l  be required to del iver the technical 

s o lut ions to the venting problem , particular care need s to 

be taken in the fol l owing : 

( a )  informing such companies about the study results  

( b )  inviting their participation i n  on-going technology 

trans fer 

( c )  s o l ici ting f eedback on appropri ate technical 

re sponses to the problem 

In addition , various private sector groups which relate to 

and support the HVAC indus try a l s o  need to be aware of the 

chimney venting s a f ety i s sue . Thi s inc l udes hea lth and f ire 

s a f ety a s sociations , s tandard-setting agencies , re search or 

university groups , cons umer a s sociations and consultants . 

( 3 )  Hous eholders - Househo lders requi re information on how to 

avoid venting fai lures and what to do if they suspect 

combus tion gas spi l lage is occurring in their home s . A 

variety o f  exi s ting government and private s ector programs , 

particularly in the energy conservation area , provide 

natura l avenues for tran s ferring new inf ormation on venting 

f a i l ures to hou s eholders . In addition , hou s eholders can 

a l s o  be reached through a wide variety of media outlets 

which deal with home maintenance i s s ues . Thes e  out lets 

inc lude maga z i nes , newspapers , radio and TV .  

To generate initial awarene s s  of the study within the government 

and industry target groups , an information package des cribing the 
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s tudy was s ent to about 1 6 0  organizations acro s s  Canada a s  part 

of a '' networking tt exerc i s e . A l i s t  of the organi z ations contac

ted is provided in Appendix B and the letter s ent to them i s  

provided i n  Appendix C .  

The information package included a feedback form ,  which permitted 

res pondent s to order the s ummary report for the s tudy as wel l  a s  

to order various ba ckground reports on venting fai lure topi c s . To 

gage genera l intere s t  in the FLUE S IMULATOR and chimney sa fety 

tes t s  products , re spondent s were invited to indicate i f  they 

would be interes ted in attending pi lot training workshops on FLUE 

S IMULATOR and the chimney s a fety tests . General comments were 

a l s o  s o l i cited . 

Feedback forms were received from about 8 0  respondents .  Mo s t  of 

the se used the form to order a summary report and various 

background pub l i cations . Interest in the pilot workshops wa s high 

wi th about 5 5 %  of re spondents expres s ing such interest . There 

were 3 9  res pondents interested in attending the FLUE S IMULATOR 

work shop and 4 1  for the chimney s a f ety tests workshop . Tabl e  2 a  

s ummari zes the results of the networking mai l -out . Table 2b 

summari z es the resu l t s  of the feedback received . 

The extent of the networking exerc ise was l imited by constraints 

of time and budget . It is anti cipated that many opportunities 

exi s t  to expand the current network . For example , subsequent to 

the Augus t  advi sory committee on the pro j ect , arrangements were 

made between CMHC and the Heating , Refrigeration and Air Cond i 

t i oning Institute ( HRAI ) to distribute information o n  the study 

to a l l  6 0 0  HRAI members . I t  i s  hoped that s imi lar arrangements 

can be reached with other trade a s s ociations to ensure that a l l  

intere s t ed trade smen are aware o f  the s tudy and can acce s s  i t s  
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re sults . Thi s  i s  particularly important to ensure broad adoption 

o f  the chimney sa fety tests whi ch were speci f i ca l ly de s i gned f or 

the trade s . 

Development of Pilot Training Workshops 

The communi cations products involve a variety of new techniques 

that wi l l  have to be unders tood and ma s tered by potential u s ers . 

Thi s  means that it wi l l  be very important to provide adequate 

training arrangements to ensure that both FLUE S IMULATOR and the 

Chimney Sa fety Tes t s  are broad ly adopted and e f fe ctively u s ed 

wi thin their intended target groups . 

The training requirements f or FLUE S IMULATOR are relative l y  

straightforward s ince the target group i s  a re latively sma l l  and 

techni cal ly sophi sticated group of res earchers . I t  i s  l ikely 

that many users wi l l  be capable of learning to u s e  the mode l on 

their own . Neverthel e s s , the development o f  a suitable training 

program is advi s able in order to f a c i li tate broader adoption o f  

FLUE S IMULATOR and t o  obtain valuable direct f eedback o n  the 

mode l and the supporting training manua l .  

The training requirements for the Chimney Safety Tes t s  are more 

compli cated s ince a large and diverse group of tradesmen mus t  be 

trained to learn procedures whi ch , a lthough s impl e  to execute , 

require ma stery of a variety of unf ami l iar too l s , techniques and 

concept s . Because of this , the del ivery of training to a l l  o f  

the targeted trades groups i n  a l l  regions o f  Canada wi l l  be a 

l engthy and d i f f icult proces s and wi l l  require the a s s i stance of 

the various trades a s s ociations serving the heating , venti l at i on , 
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weatheri z ing , and renovation trades . The fact that at lea s t  some 

o f  tho s e  who de l iver the chimney s a f ety tests should be a l s o  be 

trained in appropriate remedial mea sures to correct venting 

probl ems diagnosed by the tests , adds further complication to the 

training proces s ,  due to the current lack of a complete set of 

proven remedi a l  measures . 

Whi l e  the nece s sary training arrangement s  wi l l  have to evolve 

over time , the current pro j ect has been structured to provide a 

f ounda tion for tra ining deve lopment by ( 1 )  devel oping the ba s i c  

training resources nece s sary t o  del iver FLUE S IMULATOR and the 

Chimney Saf ety Tests and ( 2 ) deve loping and delivering pi lot 

training workshops . 

The purpo se of the pi lot training workshops wa s to test training 

materi a l s  and approaches devel oped during the study , to a s s e s s  

l earner reaction t o  the FLUE S IMULATOR and the Chimney Saf ety 

Tes t s , to ident i fy needs f or improved training materi a l s  and , to 

more prec i s e ly identi fy appropriate training de l ivery mechani sms . 

The p i l ot works hops provided a first-cut at the training pro ce s s  

and provided a u s e f u l  foundation f o r  the f o l l ow-up work on 

venting s a f ety training and communications now being undertaken 

f or CMHC by As hton and As s ociates . 

The workshops were he ld September 1 9 8 6 . A sma l l  group o f  1 0 - 1 5  

participants wa s invited t o  each workshop . Evaluation reports 

out l i ning the s tructure of each workshop and the comments o f  both 
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part i cipants and eva luators were col l ected and indicated that 

both were very wel l  received . 

A rough out l ine of the s tructure o f  the trai ning works hops i s  

provided in Tab l e  3 .  
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Genera l 

A SYSTEMS APPROACH 

The res u l t s  of our f ield research indi cate that undesirable 

combus tion gas spi l lage events may be occurring in up to ten 

percent of Canadian homes . However ,  the precise nature of 

the hea l th and s a fety risk posed by such spi l lage events 

cannot be de f ined without further s tudy ( see our reports on 

Pro j ect 4 - Ha z ard As s e s sment ) .  Cons equentl y ,  there i s  

insu f f i c ient evidence to warrant the ma j or communications 

initiative whi ch wou ld be required i f  a serious and wide

spread hea l th and s a f ety risk had been identi fied . 

Neverthe l es s , we feel there i s  a need f or a moderately-paced 

communicati ons strategy which would ensure that the results 

o f  the s tudy are d i s s eminated and acted on . The ob j ective 

of such a " fol low-up " communications strategy would be to 

estab l i s h  broader awarenes s  of the venting s a fety i s sue and 

to encourage the u s e  of the diagnostic and remedi a l  techniq

ues that have emerged f rom our work . Implementation of 

training programs for the chimney safety tes t s  and a s soci

ated remedi a l  mea sure s  would be a key e lement o f  the 

f o l l ow-up program . 

Rationale For A Fo l low-up Communications Strategy 

The strong intere s t  in the s tudy expres sed during the 

networking proces s  and the fact that mos t  Federal and 

Provinc i a l  energy conservation programs have a l ready begun 

to warn consumers about the " backdraf ting " problem indicates 
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that ( 1 )  there i s  broad consensus that a venting fai lure 

problem exi sts and ( 2 )  that there is a growing demand f or 

information on how to avoid or correct such f a i lures . Thi s  

i n  i t s e l f  s uggests that a f o l l ow-up communi cations program 

would be des irable . Furthermore , i t  is our view that i f  

adequate communications initiatives are not taken , there i s  

a s i gni f icant ri sk that the " spi l lage " problem wi l l  encom

pa s s  a growing number of Canadian h ou s e s  with detrimental 

e f fects on health and s a fety . To underline our concern in 

thi s respect , it i s  worth reviewing the results o f  our f i eld 

res earch on about 1 0 0 0  houses located in 5 regions of Canada 

( s ee Pro j ect 1 - Canada -wide survey ) . The res earch invo lved 

the insta l lation of combustion gas spi l lage detectors on 

both oi l and ga s -heating appliances . Results from the 6 0 6  

gas -heated houses tested indi cate that s pi l lage o ccurred in 

about 1 0 %  o f  the houses on at lea s t  one occas ion during the 

months of January to May 1 9 8 6 . On- site investigations into 

the cause of the spi l lage in 1 3  of thes e  " spi l lage " hous e s  

showed that depre s s uri zation was a contributing f actor i n  

about 7 5 %  o f  the cases . However , a number of other fa ctors 

were a l s o  invo lved such a s  equipment prob l ems , damaged and 

leaky chimneys , and improper instal lation of retro f i t  

appl iances . 

Res u l t s  f rom the 2 5 5  o i l -heated houses tested indi cate that 

about 5 0 %  of the s e  houses experienced exc e s s ive spil lage of 

combus tion gas . Unfortunately , the s tati s ti c s  on the 

o i l -heated s ample are l e s s  rel iable than tho s e  for the 

gas -heated s ample .  Thi s  i s  becau s e , in several cases , the 

s p i l lage detectors were triggered as a result of ma l func 

t i oning barometri c dampers ins tead of gas spi l lage . Despite 

this problem wi th data interpretat i on , the oc currence of 

spi l lage in 5 0 %  of  the oil -heated hous e s  indi cates a 
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s urpri s ing amount of s tart-up spil lage problems with o i l  

furnaces , and a l s o  sugge sts a s i gni f i cant amount of 

c ombustion gas spil lage . Moreover , detailed analys i s  of 

eight o f  the o i l -heated houses revea led 2 houses with 

continuous spi l l age due to chimney probl ems and another 3 

hou s e s  where pre s s ure- induced spi l lage could be s imulated . 

( Pres sure- induced spil lage refers to spi l lage caused by 

exces s ive hou s e  depres suri zation . )  

S ince the Canada -wide survey was roughly repres entative of 

the Canadian hous ing s tock at large , the results indi cate 

that , even though the overal l  percentage o f  a f f ected houses 

may be relatively low ,  a subs tantial number of individual 

Canadian houses equipped with gas furnaces and water heaters 

may be suf fering from exce s s ive spil lage , at least occa sion

a l ly ,  during the heating season . For example , i f  6 0 %  of  the 

4 mi l l ion houses in Canada are gas heated , the number of 

" spi l lage " houses  heated with ga s would be a full  2 4 0 , 0 0 0  

houses . A sub stantial number o f  oil -heated " spi l lage " 

houses  may a l s o  exi s t . 

Furthermore , the number of af fected houses i s  l ikely to grow 

due to current trends towards tighter hous es , greater use of 

exhaust f ans and supplementary wood heaters , and widespread 

fuel convers ions and furnace modi f i cations . Each of these 

f a c tors creates adverse operating conditions for chimneys 

and hence greater potential for chimney fai lure and result

ing combus tion gas spil lage . 

As noted , the health and s a fety risks a s s ociated with such 

spil lage events cannot be c learly def ined at thi s  time . 

Fortunately , our re search does indi cate that l i f e-threate

ning incidents due to spil lage-related carbon monoxide 
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bui ld-up are l ikely to be rare . A l ow incidence o f  carbon 

monoxide product ion was found during our res earch s tudi e s  on 

s imu lated venting f a i lures ( see Pro j ect 6 - Problem Hou s e  

Follow-Up ) . Although carbon monoxide i s  s ometime s a s s o c i 

ated with spil lage f rom furnaces and water heaters ( espe

cia l ly in tight rooms with boi lers and with poorly main

tained burners ) ,  there i s  not usua l ly a direct re lation ship 

with spil lage event s . 

However ,  the l onger-term health ri s k , e s pecia l ly f rom 

corros ive gases such as N0 2 and S0 2 may be of greater 

concern , especia l ly in view of the potenti a l ly large number 

of 0 spil lage 0 houses noted above . Theref ore , unt i l  the 

preci se nature of the risk is c lari f ied via future res earch , 

it would appear to be advi s able to develop a communications 

strategy a imed at providing both tradesmen and the pub l i c  

wi th inf ormation o n  how t o  minimi ze exposures t o  spi l lage 

ga ses . 

Summa ry Of Key Elements of the Communications Stra tegy 

In view of the above cons iderations , we be l ieve that a 

f o l l ow-up communi cation s  strategy should be deve loped . In 

our view , the communications s t ra tegy should involve the 

f o l l owing key elements :  

( 1 )  direct dis tribution of the s ummary report to key 

government and industry o f f i c i a l s  to rai se awarene s s  of 

the venting s a fety i s sue and to encourage appropriate 

action 
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( 2 )  d i stribution of the summary report to key media out lets 

serving the indus try and the general public to broaden 

awarene s s  of the venting s afety i s sue 

( 3 )  di s s emination of the FLUE S IMULATOR model to ap

propriate u s ers so that the mode l can be put to u s e  in 

re search and design appli cations 

( 4 )  ref inement of the draf t  training packages for the 

chimney s a f ety tests to faci l itate trans fer of the tes t 

procedures to new users 

( 5 )  deve lopment of awarene s s  and training programs on 

appropriate remedia l  mea sures f or use in a s s ociation 

wi th the chimney sa fety tests 

( 6 ) deve lopment of arrangements to tran s f er the chimney 

s a f ety te s t s  procedures to the appropriate industry 

groups via training arrangements with key trades 

organizations such as HRAI , NECA , and CHBA 

( 7 )  cons ideration of pi lot programs to test the del ivery of 

the chimney s a fety test s  procedures by tradesmen in a 

non-re search environment 

( 8 )  d i s tribution o f  the Householder Venting Safety Check

l i s t  and deve lopment of su pporting consumer information 

materia l s  whi ch would rai se awarenes s  of the venting 

fai lures problem without generating undue concern 

( 9 ) l i a i s on with relevant government programs , s tandard

s etting agencies , and code authorities to encourage 
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inf ormation-sharing and coordinated action on venting 

s a f ety i s sues 

( 1 0 )  deve lopment of a l onger-term communi ca tions s trategy to 

promote f u l l  imp l ementation of the chimney s a fety tests 

and remedi a l s  a f ter industry training programs have 

been completed 

Discussion of Follow-Up Communications Requirements 

Each o f  the e l ements o f  the follow-up c ommuni cations s trategy 

noted above i s  d i s cus sed bri e f ly in the f o l l owing sections . 

Generating Government And Indus try Awarenes s  

The s implest way to generate awarene s s  o f  the s tudy results  

i s  to ensure that the summary report on the pro j ect i s  

broadly dis tributed . The networking proces s has a l ready 

identif ied 6 9  agencies who wi sh to receive the report . 

It  would be des irable to inc lude a feedback form with each 

summary report . Respondents could u s e  the f orm to order 

the deta i l ed techni c a l  report s on the wide range of topi c s  

examined within the s tudy . In addition , re spondent s  could 

be invited to use the f orm to make comments on i s sues rai s ed 

by the s tudy , and to ident i fy other individu a l s  or agencies 

who should receive the summary report . Handled in thi s 

manner , the summary report can s erve a va luable role in 

expanding the exi sting network o f  agencies interes ted in the 

combu stion venting s a f ety i s sue . 
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Genera ting Med ia Coverage Of The Vent ing Safety I s s ue 

It would be des i rable to generate broader awarenes s  of the 

venting s a fety i s sue in general , and the results of the 

s tudy in particular , by dis tribution of the s ummary report 

to key media outlets s erving the indus try and the genera l 

pub l i c . 

Thi s  would involve sending the summary report to repres en 

tatives o f  key j ourna l s  and news letters serving the heating , 

venti lation , weatheri z ing , and renovation trades . Examples 

of such publications include So lplan Review , Habitat 2 0 0 0 , 

NECA Outl ook , Qua lity As surance Bu l letin , SOL ,  Focus , 

Alumi -news , Air I n f i l tration Review , Homeowner ' s  Guide , 

Energy De s i gn Update , and RS I . 

In addition , wide d i s s emination of the techni cal results of 

the s tudy could be achieved by the pre sentation of technical 

papers to various technical conferences ,  sympo s ia , and 

j ournal s .  Examples of such outlets inc lude the semi -annual 

meetings of ASHRAE , and the upcoming BTECC sympos ium . 

To reach a broader audience , various media out lets serving 

the home maintenance market could be contacted either infor

ma l ly or , if pos s ible , by a formal pre s s  re lease on the 

s tudy . Products of the study of immediate intere s t  to 

hou seholders , such as the Chimney Venting Safety Check For 

Hous eholders and the chimney safety tests for use by trade s 

men , should b e  highlighted in communications with members of 

the genera l media . 

I t  should a l s o  be noted that di s cus s ions with media consul

tant Jon Eakes indi cate that opportunities may exi s t  to 

create video materia l  on the venting fai lures problem whi ch 
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could be pres ented to householders a s  part of a syndi cated 

te levi s ion series . 

Di s tribution Of The FLUE S IMULATOR Model 

Because the number of potenti a l  users o f  FLUE S IMULATOR is 

relatively sma l l  compared to , s ay ,  the chimney s afety tests , 

the communications e f f orts can be commensurately more 

modest . 

I t  wi l l  be nece s sary to develop a d i stribution sys tem f or 

the FLUE S IMULATOR model inc luding arrangement s  -

( 1 )  to del iver FLUE S IMULATOR to thos e  who have a lready 

reques ted it , 

( 2 )  to make other potent ial users aware of FLUE S IMULATOR ' s  

avai l abi l i ty ,  and 

( 3 )  to provide back-up technical s upport to a s s i s t  users 

wi th any problems they might encounter in u s ing the 

software package and supporting manua l and to a s s i s t  

them i n  adapting the program to thei r  own specia l i z ed 

needs . 

Thi s  l a s t  point i s  particu larly important because such back

up technical support is required f or any s o f tware of thi s  

complexity and the program wi l l  not achieve any s igni f icant 

u s e  without it . One of the ob j ectives in deve l oping FLUE 

S IMULATOR wa s to encourage more thorough exploration of the 

theoretical bas i s  of combus tion venting perf o rmance by the 

indus try . Thus modi f i cation of the program to suit the 
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needs o f  part icular s ectors o f  the heating indus try should 

be encouraged by the provi sion of the nece s sary back-up 

s ervice . 

We do not be l ieve that CMHC s ta f f  are in a pos ition to of fer 

this type of s ervice . Therefore CMHC should cons ider a 

forma l " contracted out " arrangement such a s  provided f or the 

National Re search Counci l ' s  HOTCAN program . 

Refinement Of Training Materia l s  For The Chimney Safety 
Tes ts 

The training materia l s  for the chimney safety tests wi l l  be 

del ivered in dra f t  form . I t  would be des irable to devel op 

improved training materials to facil itate the training 

proce s s  which wi l l  be required f or each of the 3 genera l 

u s er groups of ( 1 )  householders ( 2 )  bui lding trades and ( 3 )  

heating trades . 

Improvements may be required in the fol lowing area s : 

( 1 )  Checklists  and Forms 

The dra f t  training pa ckage inc ludes checkl i s t s  and 

forms which guide the on-s ite de l ivery o f  each test . I t  

i s  pos s ible that these could b e  improved to faci litate 

ea s e - o f -use by type -setting the forms and providing 

additional graphi c s  to accompany the check l i s t s . 

( 2 )  Training Manual 

The dra f t  training manual covers all 5 chimney s a f ety 

tests . Whi le the dra f t  manual should be suitable for 
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use in initial training exerci s e s , a more pol i s hed 

ver s i on would be des irable . The improved version could 

inc lude a better background s ection on the mechani sms 

by whi ch venting f a i lures o c cur , a glos s ary of terms , 

and improved s chematics and photographs . In addition , 

i t  would be des irable to add detai l s  on appropriate 

remedia l s , a s  the s e  become availab l e . 

I t  may a l s o  be advisable to devel op two separate 

manua l s  - one f or non-heating trades f ocus s ed on the 

Venting Sys tems Tes t  and Pre-Te s t , and one for heating 

trades which would inc lude a l l  5 tests . 

In addition , there wi l l  be a need to deve l op l e s s on 

plans and ins tructor ' s  notes to accompany the u s er ' s  

manua l ( s ome of thi s  work i s  a lready being done by NECA 

a s  noted be low ) . The exact materi a l  required f or 

ins tructors wi l l  depend , to s ome extent , on how CMHC 

decides to del iver the training cours e s . 

( 3 )  Nati ona l Energy Conservation As sociation ( NECA ) 

Tra ining Materia l s  

I t  s hould b e  noted that , a s  part o f  a s eparate pro j ect , 

additi ona l training materia l s  on venting s a f ety i s sues 

were prepared for the EMR-NECA training program for Air 

Leakage Control Insta l l ers . Members of the current 

s tudy team were involved in this work , whi ch was 

undertaken concurrently wi th the preparation o f  the 

CMHC Chimney Safety Test User ' s  Manual . ( The NECA work 

largely involved a d j ust ing and augmenting s ome o f  the 

ba s i c  CMHC materi a l s  to fit the NECA training f o rmat ) .  
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The main product o f  the NECA work was a pre l iminary 

manua l whi ch shows members of the weatheri z ing trades 

how to perform the Venting Systems Tes t . It is written 

in an informal s tyle appropriate for instal lers working 

f or weatheri z ing companies ( i . e .  companies involved in 

insulation and air-seal ing work ) . However ,  with a few 

modi f i cations , the NECA materia l s  would be suitable for 

a l l  non-heating tradesmen . 

The NECA materia l s  have been prepared in a format 

suitable for competency-ba sed training ( CBT ) . In 

addi tion to a s tudent ' s  text , the materi al include s a 

set o f  Ins tructor ' s  Notes and Les s on Plans which 

contain agenda s , key words , key proces ses , training 

materi a l s , references , s l ides shows and script s , over

heads , introductory discus s ion formats , advice to the 

ins tructor on how to teach each s ection , multiple 

choice tests , forma l exams , and s ugges ted practice 

procedures . 

The materi a l s  are des igned to support the s tudent ' s  

text and a l low the cours e to be taught by any compe-

tent ins tructor . Students are required to achieve a 

" s tandard o f  perf ormance " which helps focus the 

learning and maximize the success of the cours e . 

Unf ortunately , the approach used in the NECA Les son 

P lans and Instructor Notes i s  not suitable for a more 

s ophi s t i cated audience such as the heating trades or 

bui lding inspectors . In addition , the NECA material 

wi l l  not cover the 3 chimney safety tes t s  which were 

intended for use by heating tradesmen only , nor wi l l  it 
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cover the more advanced remedia l  mea sures . 

Despite the l imitations of the NECA training materia l ,  

it s t i l l  repres ents a va luable training res ource . 

There fore , we would sugges t  that a rrangement s  should be 

made with NECA so that the NECA materia l s  can be u s ed 

to serve appropriate target groups within CMHC ' s  

communications program . Plans f or ref ining both the 

CMHC and NECA training materia l s  s hould a l s o  be 

coordinated . 

( 4 )  Sl ide Presentation 

A s l ide pre s entation has been developed for u s e  by 

ins tructors in tra ining s e s s ions f or the chimney s a fety 

te s t s . The pre s entation covers the ba s i c  components of 

the 5 tests . It  would be des i rable to expand the 

pres entation to cover a broader range of del ivery 

s i tuations and to provide better c overage o f  remedia l s . 

( 5 )  Vi deo 

Budget and time cons traints prevented the development 

of a training video on the chimney s a fety t e s t s . 

Idea l ly ,  the video would have out lined how venting 

fai lures occur , explained the design of each chimney 

s a f ety tes t , introduced the nece s s ary too l s ,  pres ented 

a demons tra tion o f  the delivery o f  each tes t , and 

d i s cus sed diagnostic and remedial techniques . 

In our view , a video presentation would be particularly 

useful a s  an introductory element in training s e s s ions . 

The video would provide a good overview of the material 
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to be s tudied , and convey , better than any other 

method , a clear sense of the actua l f i e ld procedures 

involved . Training audiences would be quickly oriented 

to the material and motivated to work on the technical 

deta i l s  which would be presented in the body o f  the 

training s e s s ion . 

In addition , a video would help to introduce various 

pro f e s s iona l groups to the procedure . Policy-makers , 

s tandard- setters , and regulatory o f f i c i a l s  do not 

requi re training in the Safety Te sts but could benefit 

f rom a c lear video presentation o f  the actual on-s ite 

procedure . 

For these rea sons , cons ideration should be given to 

deve loping the video within the f o l l ow-up communica

tions program . However , some attention should be given 

to the timing of any video production to ensure that 

the chimney s a f ety tests procedures wi l l  not be s ub j ect 

to s i gni f i cant revis ion a f ter the video is made . 

Problems in keeping material up-to-date i s  perhaps the 

mos t  s igni f i cant dis advantage of the video format . 

( 6 ) Nomenclature 

The chimney sa fety tests introduce a variety of new 

concepts and techniques which cannot be des cribed 

without the introduction of a new terms . Terms such a s  

house depres suri z ation l imits , pres s ure -induced 

s pi l lage , venting sys tems test and f lue performance 

te s t  are only s ome of the new nomenc lature we have had 

to invent to des cribe the tests . 
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We have tried to use terms whi ch are conci s e ,  des cript

ive , and easy-to-use . However , improvements may be 

pos s ible in s ome areas . Consequently , we s ugge s t  that 

s ome consideration be given to ensuring that the 

nomen clature i s  as clear and j argon- f ree a s  pos s ible . 

The ob j ective i s  to provide the tradesmen who u s e  the 

tes t s  with a good working l anguage . 

Deve lop Awarene s s  And Training Programs For Remedi a l  
Meas ures 

At the pre sent time , a variety of remedial meas ures are 

avai lable or are almos t  avai lable f or u s e  inc luding labels ,  

a l arms , chimney improvements , make-up a i r  supply systems , 

ai rt ight f i replace doors , induced dra f t  f ans , f lue and duct 

s e a l ing technique s ,  and delayed action s o l enoid va lve s . In 

addit ion , " prototype " ins ta l lation guide l ines on the set o f  

promi s ing remedi a l  measure s which were examined i n  Pro j ect 

5- Remedi a l  Mea sure s wi l l  be submitted at the end o f  this 

s tudy . Nevertheles s ,  cons iderable deve lopment work i s  s t i l l  

required t o  fina l i ze a f u l l  s et of proven and approved 

remedial measure s . 

As current ly avai lable remedial measures are ref ined and 

" prototype " remedial meas ures a re f in a l i z ed over the coming 

month s , communi cations arrangements wi l l  be requi red to -

( 1 )  deve l op awarenes s  o f  the new remedi a l  techniques 

amongs t the trades , 

( 2 )  produce training materi a l s  on how to s elect , 

insta l l , and service appropri at e  remedia l s , and 

( 3 )  integrate the remedial training materi a l  into the 

chimney s a fety tes ts training pa ckages . 
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Thes e  communicati ons tasks wi l l  be demanding in both 

technical and organi zati onal terms . The ob j ective wi l l  be 

to encourage the development and application of new technol 

ogies i n  ways whi ch are not only s a f e  and economical , but 

a l s o  compatible with our increas ing understanding of the 

venting f a i lures problem . 

In addition , performance standards may need to be deve loped 

in order to regulate the use of certain remedial mea sures 

such a s  induced dra ft fans and active make-up air supply 

sys tems . 

Arrangements For Training Del ivery 

The chimney s a f ety tests have been des igned f or a diverse 

range o f  user groups inc luding heating trades , airtighten

ers , and f an ins ta llers . To reach individual tradesmen , it 

wi l l  be nece s s ary to work through indus try a s sociations 

repres enting the various trades . 

A ma j or opportunity to work with key industry a s s ociations 

ex i s t s  via the current Industry and Technology Program 

operated wi thin the Home Energy Programs Divi s ion at Energy 

Mines and Resources Canada ( EMR ) . Thi s  program is speci f ic 

a l ly des igned to a s s i s t  various national indus try groups i n  

the home s ervice f ield to provide training in up-to-date 

techniques to their members . Heating trades , weatheri z ers , 

and renovators are represented in the program by thei r  

re spective trades organi zations , namely the Heating , Refri 

geration and Air Conditioning As s ociation ( HRAI ) , the 

National Energy Conservation As s ociation ( NECA ) and the 

Canadian Home Bui lders As sociation ( CHBA ) . 
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Agreement in principle ha s a lready been rea ched to include 

the chimney s a f ety tests materia l s  within the s e  tra ining 

programs , where appropriate . 

The EMR program clearly represents a ma j or opportunity f or 

nati onwide technol ogy trans fer o f  venting s a f ety techniques 

to our key target groups . There f ore , a key ob j ective o f  the 

f o l l ow-up communications strategy should be to ensure that 

appropriate training materia l s  are deve l oped , delivered and 

eva luated within the di f f erent training contexts provided by 

HRAI , NECA , and CHBA training programs . 

I t  should a l s o  be noted that a l l  provinc i a l  government s  have 

training courses for bui lding and heating inspectors . Thes e  

courses might be another outlet f o r  the tra ining materia l s  

o n  the chimney s a f ety tests . 

Deve lopment Of Pi lot De l ivery Programs For The Chimney 
Safety Te sts 

The chimney sa fety tests have been devel oped and tes ted in a 

res earch environment .  Cons equent ly , i t  may be des irable to 

eva luate the test procedures a s  they a re del ivered by 

trade smen under the actual field condition s  they were 

des igned for . Inclus ion of the chimney s a f ety tests within 

pi lots p lanned for other purposes , f or example , HRAI ' s  Tot a l  

Tune-Up program or the Ontario Minis try of Energy ' s  Dra ft

proof Ontario program , might be des i rable f i r s t  s teps in 

this direction . 
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Feedback from the pi lot pro j ects could be used to f ine-tune 

the field procedures as we l l  as the training curriculum . In 

addition , s ucce s s ful demons tration of the tests under 

actual del ivery conditions would help to bui ld credibi l ity 

f or the te s t s  within the industry , and would thereby 

expedite the technology trans fer proce s s . 

Deve lopment Of Appropriate Consumer Informa tion Mechani sms 

S ince the brunt of the combustion venting fai lures problem 

i s  borne by hous eholders , consumer a s s i s tance should be an 

important part of the follow-up communications program . 

Provi s ion o f  information to increase consumer awarenes s  o f  

the probl em i s  the first step . Thi s  should be fol lowed by 

e f f ort s to upgrade the qua lity of heating servi ce . In 

addition , manu facturer ' s  should be encouraged to develop a 

range o f  items such as upgraded a larms , appropriate remedial 

devices , cautionary appl iance information and labels , and 

f a i l - s a f e  products .  Improved standards and regulations are 

a l s o  required to ensure that heating trades and manuf actur

ers of fer consumers ef fective products and services whi ch 

wi l l  ens ure s a f e  operation of combus tion venting equipment . 

Initial communications initiatives aimed at consumers s hould 

be focu s s ed on ra i s ing awarene s s  of the potential probl em 

( wi thout generating undue concern ) with emphas i s  on the 

f o l l owing points : 

( 1 )  explaining the causes o f  venting failures and outl ining 

the genera l characteri stics of potential problem houses 
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( 2 )  highlighting symptoms of spi l l age event s  ( e . g .  visual 

symptoms , noises , odours , hea l th impact s , and moi s ture 

e f fects ) so that consumers are better able to identify 

pos s ible prob l em s i tuations 

( 3 )  emphas i z ing the value o f  regular f urnace s ervicing and 

f lue maintenance 

( 4 )  promoting the use of the Chimney Venting S a fety Check 

For Householders 

( 5 )  providing inf ormation on carbon monoxide a la rms and 

other detection devi ces for u s e  in suspected problem 

hou s e s  

( 6 )  high l i ghting the value of fai l -s a f e  furnace-f lue 

des igns in new units 

As the chimney s a fety tests and a s s ociated remedial mea s ures 

become more widely ava i lable via the trades , consumers 

should be informed about the avai labi l i ty of thes e  diagno s 

t i c  and remedial servi ces and encouraged to u s e  them , where 

appropriate . 

With regard to outlets for consumer information , our net

working exerci s e  con f i rmed that mos t  Federa l and Provincial 

energy cons ervation o f  f i ces a l ready provide at l ea s t  s ome 

information to consumers on chimney venting s a f ety . For 

example , the EMR publ i cation " Bi l lpayer ' s  Guide to Furnace 

Servicing " highlights the potential for combus tion gas 

spi l lage under conditions of inadequate combustion a i r  

s upply ( see page 5 of  the Guide ) .  In addition , various 

provincial pub l i cations have been produced including 
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" Ventilation and Air Qual ity In Hornes " by the Saskatchewan 

Power Corporation ( Regina , 1 9 8 4 ) , and " Venti lating Your 

Horne " ,  a new booklet in the Alberta Energy-Savers Series , 

produced by the Energy Conservation Office , Alberta Depart

ment o f  Energy And Natural Resources ( Edmonton , 1 9 8 6 ) . 

Cons equent ly , it i s  l ikely that the results o f  the current 

s tudy whi ch are applicable to consumers can be incorporated 

into exi s t ing consumer information programs , i f  appropriate 

conta cts are made . 

As menti oned previous ly ,  media coverage of the i s sue could 

a l so be u s ed to help increas e  consumer awarenes s  of the 

i s sue , and to provide access to consumer resources as the s e  

are deve l oped over time . 

Lia i s on With On-going Programs , Standard-Setting Cornrnit 
t e e s  t and Code Authorities 

The f o l l ow-up communications program should include l ia i s on 

with on-going government ,  industry and s tandard- setting 

programs to encourage information- sharing and co-ordinated 

action on venting s a f ety i s sues . 

I t  may be des i rable to arrange f orums at which repre sentat

ive s  of the a f orementioned groups can meet on a regular 

bas i s  to d i s cu s s  development s  in the venting s a f ety f ield in 

genera l , and the current status of FLUE S IMULA�OR , the 

chimney s a fety tests , and remedi a l  measures in particular . 

Such f orurns might be useful to develop co-ordinated programs 

for del ivering information to consumers and training to the 

trades . 
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Participation in key technical conf erences may a l s o  serve an 

important ro le in information exchange . Plans are a l ready 

in place for members o f  the current team to report on the 

results of s tudy at the upcoming BTECC sympos i um entitled 

'' Air Infi ltration , Venti lation , and Moi s ture Tran s fer " to 

be held in December in Fort Worth under the spons orship of 

the National Con f erence of States on Bui lding Code s and 

S tandards . In addi tion , the s emi -annual ASHRAE meetings 

provide another valuable technical f orum . 

Furthermore , it i s  important that appropriate code authorit

ies are bri efed on ad j us tments to various bui lding and 

heating c odes whi ch may be required to faci litate the 

adoption of parti cular remedial measure s . 

In addition , i t  wi l l  be important to ensure that the results 

o f  the s tudy are f u l ly integrated into various standard-

set t ing proce s s e s  on i s sues re lating to venting s a fety , s uch 

as the CSA Ta sk Group On Contro l led Venti lation In Hous ing ; 

the CSA Executive Management Commi ttee On Chimneys , Flues 

and Fireplaces ; the CGSB Working Group On Combus tion 

Vent i lation Requirements For Res identi a l  Dwe l l ing Units 

Af ter Air ' Seal ing ; and the As sociate Committee On The 

National Bui lding Code . The development o f  useful s tandards 

whi ch encourage the u s e  of the chimney s a f ety tes t s  would be 

a des i rable ingredient of the f o l l ow-up c ommuni cations 

strategy . 

Longer-term Commun ication Strategy Deve l opment 

The technical deve lopment focus in the s hort-term wi l l  be on 

c lari fying the extent of the hazard , training tradesmen in 
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the chimney sa fety tests , establi shment o f  s tandards for the 

u s e  of the chimney s a fety tests , and f ina l i z ing proven and 

approved remedia l s . The thrus t  of the f o l l ow-up communica

tions strategy is to facilitate this development through 

e f f ective inf ormation exchange arrangements .  

Once the s hort-term development work has been accompli shed , 

there wi l l  be a requirement for a communications program 

de s i gned to achieve full  implementation of appropriate 

mea s ures to prevent chimney venting fai lures . Thi s  would 

inc lude : 

( 1 )  wides pread use o f  the Venting Sys tems Tes t  to check a l l  

res idential modif ications which could a f fect chimney 

performance 

( 2 )  widespread use o f  the chimney s a f ety te sts to diagnose 

problem houses or suspected houses 

( 3 )  improved sensi tivity o f  the heating service trades to 

the venting saf ety i s sue during norma l furna ce 

maintenance 

( 4 ) implementation of better alarms and advi s ers to warn 

occupants of venting fai lures 

( 5 )  u s e  of a proven set of remedial measures ( e . g . , blast 

f ans , induced dra f t  fans etc . ) 

( 6 } improved cons ideration o f  venting s af ety in the des ign 

and insta l lation of a l l  new fan , f ireplace , DHW , and 

furna ce appliances 
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In deve loping the f o l l ow-up conununication s  s trategy , a variety 

of barriers and problems need to be cons idered . Some of thes e  

are outl ined be low t o  provide f urther insight on communi cations 

requirements . 

Service Company Resistance 

Some heating servi ce companies may be reluctant t o  deve lop a 

capabil ity to del iver the chimney s a f ety tes t s . They may wi sh to 

avoid the training re spons ibi lities and addi tional costs whi ch 

wou ld be required to expand their service beyond the ba s i c  

s ervi cing provided under s ervi ce contract s . E f f orts wi l l  b e  

required to encourage servi ce company participation , and t o  s how 

contractors how they might pro fit f rom the adoption o f  the s a fety 

tests . 

In addition , it would be advi sable to f ind ways t o  make the 

adoption of the safety tests as easy as pos s ible for individua l 

contractors whose time and interest may be very l imi ted . For 

example , access to too l s  and forms should be f a c i l i tated by 

o f f ering a " kit " or " package " whi ch would be ava i lable by phone 

order for one pri ce . The kit would contain a manome ter , smoke 

penc i l s , and a l l  other speci a l i zed items whi ch are required for a 

Venting Sys tems Tes t . 

Low Consumer Awareness 
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Consumer demand f or venting s a fety services wi l l  help motivate 

companies to expand their s ervices . However ,  consumer awarenes s  

o f  the venting s a f ety i s sue i s  currently l ow . I n  addition , 

consumers may be re luctant to pay the additional costs of a 

proper s a f ety check on their furnace . E f forts wi l l  be needed to 

inform consumers of the importance of venting s a f ety precautions , 

e s pecia l ly in gas -heated households where very l ittle s ervice 

work i s  current ly taking p lace . 

Heating Trades Resistance 

S ome furna ce s ervice personnel wi l l  be res i s tant to the new ideas 

and techniques conta ined in the chimney saf ety tests . It may be 

di f f i cult to get s ervicemen to shift from old ways and concepts 

which have worked wel l  enough in the pa s t  when heating conf igura

tions o f fered much broader s a f ety margins . However ,  without 

proper training in new techniques , it is highly unl ikely that 

s e rvicemen wi l l  be able to properly ana lyze and correct venting 

problems . 

To overcome trades res i s tance , it wi l l  be nece s sary to establish 

the c redibi l i ty o f  the chimney safety tests via ( a )  endorsement 

by industry a s s ociations , ( b )  development of s tandards , ( c )  

succe s s fu l  demonstration o f  the test procedures in the f ie ld , 

( d )  a cceptance o f  the tes t  procedures by s ervi ce managers and ( e )  

revi s ion o f  exi s ting s tandards , particularly Bl 4 9 ,  so that they 

encourage a " systems approach " to correcting problems . 
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In addi tion , training programs need to be s t ructured in ways 

which make the new concepts acce s s ible to s ervi ce personnel and 

which generate confidence in the new procedures . 

Lack Of Quality Control On Service 

Abs ence o f  e f f ective qua lity control arrangements for f urnace 

servi cing is an important problem s ince poor or incomplete 

furnace s ervi cing may contribute to spi l lage event s . Even bef ore 

training in the chimney s a f ety tests is cons idered , there i s  a 

need to encourage servi cemen to perform their current function s  

to adequate leve l s . 

A pos s ible response to this probl em i s  to promote the u s e  o f  

spil lage a larms by househo lders . Thi s  wou ld give householders 

improved protection against inadequate maintenance and would a l s o  

provide a degree of qua lity contro l over the maintenance work 

itse l f . 

A pilot test of the e f f ectivene s s  of spil lage ala rms would be 

worthwhi le , especi a l ly if it could be combined with programs that 

train the tradesmen , and use alternative devices such as spil l age 

detectors . 
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In s ome a reas o f  Canada , there may be an inadequate infrastruc 

ture through whi ch both consumer information and improved furnace 

s a fety s ervices can be broadly delivered . An e f f ort i s  needed to 

d evelop appropriate programs in all regions of the country . 

I n  this regard , it should be noted that training videos and media 

coverage are especi a l ly suitable for areas without a wel l -deve

l oped del ivery infras tructure ( e . g . , remote regions ) .  Alarms 

may a l s o  be useful in the s e  regions , s ince many Canadians wi l l  

f ind their own s o lutions once they are informed o f  the nature and 

extent of thei r  problem . 

Interdisciplinary Problems 

Various non-heating trades group need to be involved in ens uring 

venting s a f ety . Thi s includes renovators ,  insulators , airtight

eners , and f an installers . It may be d i f f i cu l t  to get the s e  

groups to participate in venting s a f ety tes ting s ince they may 

view chimney f a i l ures a s  beyond their area of expertise and 

respons ibi l i ty . There is a need to encourage both heating and 

non-heating trades to unders tand the " systems " nature of modern 

hou s ing probl e:ms and to co-operate with each other in ensuring 

s a f e  interactions between the various interventions made by each 

trade . 
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As noted previous ly , a f u l l  range of remedia l  meas ures s t i l l  

needs to b e  developed ( see our reports on remedial mea sures -

Pro j ect 5 ) . I n  some cases , exi sting codes and regulation s  may be 

a barrier to their impl ementation . I n  others , more research i s  

required . I n  a l l  cases , a ma j or training e f f ort wi l l  be required 

to teach s ervi cemen how to s e lect appropriate remedial mea s ure s , 

how to insta l l  them , and how to service them . 

Poor Building Practices 

It i s  pos s ible that additional venting s afety ha z ards may 

inadvertent ly be added to the hous ing s tock by bui lders and 

renovators who are unaware of the e f f ect of their work on chimney 

venting s a f ety . An e f f ort i s  needed to inform the se groups o f  

bui lding techniques which ens ure venting s a f ety by providing a 

pos itive environment for chimney operation . 

Hazard Definition 

The ha z ard created by venting fai lures i s  d i f f icult to precisely 

def ine . The problem in def inition is not with acute s p i l lage 

events whi ch are usua l ly detected by the householder and acted 

on , but with the problems created by chroni c  s p i l lage event s . 

Chroni c  s p i l lage may eventua l ly l ead to s erious equipment 

fai lure s , but it may a l s o  produce adverse health impacts on 

res ident s . 
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The l ong-term health hazard i s  likely to be highly variable 

because o f  individual d i f f erences in s en s itivity to combus tion 

gas spi l lage . For some individua l s , any amount of spil lage may 

be unacceptable . 

Because o f  the uncertain and variable nature o f  the health 

ha z ard , c ommunications me s s ages on the health haz ard mus t  be 

structured to avoid unnecessarily a larming the genera l public , 

whi l e  generating suf f icient interes t  and awarene s s  to ensure 

that venting problems are corrected where high-sens itivity 

householders may be at risk . 

I t  would a l s o  be advi s able to f ind means to ensure that the 

medical community i s  aware o f  the pos s ible contribution o f  

combustion g a s  spil lage events t o  chronic hea lth problems 

experienced by thei r  patients . 
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TABLE 1 

A SYSTEMS APPROACH 

SUMMARY OF KEY COMMUNI CATIONS PRODUCTS 

Product 

FLUE S IMULATOR 

Chimney s a f ety tes t s  

REMED IAL MEASURES 

SUMMARY REPORT 

Target Audi ence 

F lue Res earchers / 
Des igners 

1 .  Householders 

2 .  Bui lding 
trades ( non
heating 
specia l i s t s ) 

Venting Systems 
Pre-Test 
Venting Sys tems 
Tes t  

3 .  Heating trades 

Venting Sys tems 
Pre-test 
Venting Systems 
Te s t  
Flue Perf ormance 
Te s t  
Heat Exchanger 
Leakage Tes t  
Chimney Inspection 
Check l i s t  

Heating Researchers 

Al l target groups 
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Informa tion Support 

User-f riendly 
s o ftware 
User manua l 

Guide l ines on u s e  

Report forms and 
checklists 
Training manua l 
S l ide modu le 

Report forms and 
check l i s t s  
Training manua l 
S l ide module 

Prototype instal la
t i on guide l ines for 
each remedial 
s tudi ed 

S ummary o f  key 
f indings in each 
pro j ect in the s tudy 

TABLES 
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TABLE 2 a  

SUMMARY O F  NETWORKING CONTACTS 

Category Contacts 

* Federa l agencies 1 0  

* Provincial department s  9 5  

* Private s ector 5 5  

Total 1 6 0  
- - - - -- - - - -

Note s : 

( 1 )  The Federa l and Provincial Departments contacts inc luded 
groups invo lved in energy , hous ing , f i re sa fety ,  hea lth , 
inspection services , municipal a f fairs , consumer a f fairs , 
and various research initiatives . 

( 2 )  The private s ector contacts inc luded cons tructi on and 
renovation a s sociations , fuel industries , f urnace manufac
turers , health and f ire safety agencie s , consumer a s socia
tions , s tandard-setting agencies , res earch groups , univer
s i ties and consultants . 

( 3 )  Mo s t  of the private sector conta cts were a lready involved in 
various Federa l working groups on i s sues re lated to chimney 
venting s a f ety inc luding groups on air s ea l ing , venti lation 
requirement s and chimneys . 

TABLE 2b 

SUMMARY OF FEEDBACK RESPONS ES 

Feedback f orrns returned 7 2  

S umma ry report requests 6 9  

Background pub l i cation reque sts 6 0  

FLUE S IMULATOR work shop intere st 3 9  ( +  4 maybe ) 

Check l i s t  workshop interest 4 1  ( +  7 maybe ) 

PAGE 4 2  TABLES 

" " " 



RESIDENTIAL COMBUSTION VENTING FAILURE 
PROJ ECT 7 :  COMMUNI CATIONS STRATEGY 

A SYSTEMS APPROACH 

Work shop 

1 .  FLUE 
S IMULATOR 
( 1  day ) 

2 .  CHIMNEY 
SAFETY 
TESTS 
( 1  day ) 

TABLE 3 

OUTLINE OF PILOT TRAINING WORKSHOPS 

Loca tion 

Ottawa 

Vancouver 

Curri culum 

Theory and algorithms 
Appli cations and l imitations of model 
Demons tration on how to u s e  
FLUE S IMULATOR 
Hands -on practice s e s s ions 

Introduction - hea lth and s a f ety 
hazard s  
venting fai lure 
causes  
HD l imits 
too l s  

Explanation o f  t e s t s  

Venting systems t e s t  
Venting s ys tems pre - te s t  
Heat exchanger l eakage te s t  
Flue performanc e  tes t 
Chimney inspection checkl i s t  

S lide pre sentation of tes t  procedures 

Di s cus s ion o f  diagnost i c  and remedial 
strategies 

Site demons trat i on and practice 
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RESIDENTIAL COMBUSTION VENTING FAILURE 
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OVERALL PROJECT SUMMARY 

A SYSTEMS APPROACH 

The pro j ect reported on here wa s des i gned to expand on previous 
s tudies o f  the problem o f  incomplete venting of c ombustion 
products f rom heating appliances in order to approach a more 
nearly comprehens ive unders tanding of the extent and nature o f  
the problem i n  the Canadian hous ing stock . Thi s  pro ject , whi ch 
wa s carried out for Canada Mortgage and Hous ing Corporation by 
the Scanada Sheltair Consortium Inc . , c on s i st ed o f  the seven s ub
pro j ects des cribed be low . 

PROJECT 1 COUNTRY-WI DE SURVEY 

Spi l l age detectors were instal led on the dra f t  hoods or baro
metric dampers o f  gas and o i l  furnaces and water heaters in 9 3 7  
hous es spread throughout the Vancouver , Winnipeg , Toronto , Ottawa 
and Charlottetown regions . The detectors were left in place f or 
approximately 2 months in late winter . 

Of the gas heated houses surveyed , 1 0 %  had experi enced prol onged 
and unusual amount s of combustion gas spi l lage and 6 5 %  had 
experienced e ither short duration start-up spil lage or prolonged 
spi l lage of sma l l  amounts of combustion gas . Of the oi l heated 
houses , 5 5 %  had experi enced signi f icant spi l lage of high tempera
ture combus tion ga s ,  but s ome o f  these spi l l age events may have 
been of only short duration . 

Prel iminary ana lys i s  indicates that spi l lage problems seem to be 
re lated to the fol lowing house or heating system characteri stics : 

Winnipeg houses ( bel ieved to be more nearly airtight due to 
extens ive use of s tucco ) 

pre - 1 9 4 5  hou ses 

pos t - 1 9 7 5  houses  

one storey hou s e s  

exterior chimneys 
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mas onry 
chimneys with 
under- s i zed 
meta l l iners 

houses  wi th three or 
more exhau s t  fans 
hou s e s  with two open 
masonry f i replaces 
poorly mainta ined 
heating appl i ances 

APPENDIX A 



RESIDENTIAL COMBUSTION VENTING FAILURE 
PROJECT 7 :  COMMUNICATIONS STRATEGY 

A SYSTEMS APPROACH 

PROJECT 2 MOD I F I CAT IONS AND REFINEMENTS TO THE FLUE S IMULATOR 
MODEL 

FLUE S IMULATOR , a detailed theoretical computer-bas ed model o f  
the combustion venting proce s s  had been devel oped for CMHC prior 
to this pro j ect . It is intended for use as an aid in 
understanding the mechani sms of combustion venting fai lure and 
the c i rc ums tances that give ri se to them . The mod i f i cations 
undertaken in this pro j ect were intended to make the program 
eas ier to u s e  and to a l low it to model a wider variety of 
f urnace / f lue /hous e  systems . The modi f i cations included -

o ref inement s  to a lgorithms 
o more e f f i c i ent operation of the program 
o modell ing additiona l features and system types 
o user-friendly input and output 

The mod i f ied model wa s validated agains t field test data and used 
to investigate a number o f  i s sues . 

A s eparate deve lopmental vers ion o f  the program , cal led WOOD 
BURNING S IMULATOR , was succe s s fully developed to model the 
combus tion and combustion venting process in wood s toves and 
f i replaces . 

PROJECT 3 REF INEMENT OF THE CHECKLI STS 

A procedure f or identi fying and diagnos ing combus tion venting 
failure s had previou s ly been developed for CMHC - the Res identia l  
Combus ti on Safety Checkl i s t . Thi s  pro j ect provided an opportun
ity to ref ine the checkl i s t  and develop variations of i t  suitable 
for a variety o f  pos s ible us ers such a s  furnace s ervice person
nel , air seal ing contractors , homeowners , etc . Early in the 
pro j ect , it wa s decided to s eparate the ident i f i cation procedures 
from the diagnostic procedures . Thi s  a l lowed the proces s  of 
identi fying hous e s  with potential f or combustion venting problems 
to rema in relative s impl e  and a l lowed the diagnos t i c  proces s to 
become more complex s ince it would only be u s ed on houses  where 
the extra e f fort would l ikely be worthwhile . Thu s  the original 
backdra f t  check l i s t  ha s grown into f ive separate tests /procedures 

Venting Sys tems Pre-test 
a quick , vi sua l inspection procedure whi ch identi fies a 
hou s e  a s  either unl ikely to experience pre s s ure-induced 
spil lage or requiring further investigation 
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a detailed test procedure f or determining to what extent the 
combus tion venting system of a house is a f fe cted by the 
enve l ope airtightne s s  and operat i on of exhaus t  equipment , 
perhaps the c leares t  des cendent o f  the o ld backdra f t check
l i s t . 

Chimney Performance Tes t  
a s imple method of determining whether a chimney i s  capable 
o f  providing adequate dra f t  

Heat Exchanger Leakage Tes t  
a qui ck method o f  determining i f  the heat exchanger o f  a 
f urna ce ha s a ma j or leak 

Chimney Sa fety Inspection 
a visual check for ma intenance probl ems in the chimney 
sys tem 

Thes e  te s t s / procedure s are a l l  presented in a manua l  entit led 
" Chimney Saf ety Te sts " .  Ful l  tri a l s  o f  the procedures were 
carried out on the case s tudy houses investi gated in Pro j ect 6 .  

PROJECT 4 HAZARD ASSESSMENT 

Although l i ttle wa s known at the out s et of thi s pro j ect about the 
frequency of combust ion spil lage , even less  wa s known about how 
much of a hea lth haz ard such spi l l age repre s ents . Therefore thi s 
sub-pro j ect wa s included to investigate the rea l nature of the 
hea lth and s a fety ri sk a s s ociated with venting fai lures . The 
work wa s divided into f ive tasks -

1 .  Review of current knowledge on pol lutant generat i on due to 
improper venting of combustion appl iances ( l iterature 
revi ew ) . 

2 .  Deve lopment of a computer program to predict leve l s  o f  
vari ous pol lutants under various combustion venting f a i l ure 
s cenario s .  

3 .  Acqui s ition and cal ibration o f  a set o f  ins t ruments required 
to mea s ure the vari ous pol lutants at the l eve l s  predi cted by 
the computer mode l . 

4 .  Moni toring po l lutant leve l s  in problem hou s e s  identi f ied in 
the Country-wide Survey ( Pro j ect 1 )  us ing the ins truments 
a cquired in Ta sk 3 .  

5 .  Ana lys i s  of the results of Tas k  4 to arrive at an overa l l  
a s s e s sment of the hea lth hazard repres ented by combustion 
venting fai lures in Canadian houses . 
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The results  indi cate that , in mos t  hous e s , one would rarely 
encounter acute , immediately l i f e-threatening concentrations of 
pol lutants as a result of combus tion spi l lage from furnaces or 
water heaters . However , chroni c health risk due to l ow leve l , 
long term exposure to pol lutants , particularly N02 1 may be a 
more s igni f i cant problem which requires further inve s tigation . 
High leve l s  of CO do not seem to be caused by the problems which 
cau s e  s p i l lage and thus occur in spi l lage events on ly a s  a result 
o f  coinc idence . 

PROJECT 5 REMEDIAL MEASURES 

Remed i a l  mea sure s for pres sure-induced combustion venting 
probl ems were identi f ied and researched for a number of diff erent 
types of combustion app li ances . 

The remedi a l  mea sures ident i f ied for F I REPLACES were : 

Spi l lage Advi s or 
Thi s  i s  an ad j ustable volume a l arm triggered by a 
combination of particulate and CO detectors and 
intended to be mounted on the f ront of the mantle or on 
the wa l l  j u s t  above the fireplace . 

Airt ight G l a s s  Doors Combined With An Exterior Combustion 
Air Supply Duct 

The res earch indicated that conventional g l a s s  doors 
are not nearly airtight and do little to separate the 
f i replace f rom the hous e ' s  pres sure regime . Prototype 
doors us ing special gla s s , heavier than norma l s teel 
frames and special sealing techniques were f abricated 
and insta l led and tes ted . I t  was f ound that thes e  
doors increa sed the leve l of house depres suri zation 
required to cause prolonged spi l l age from the fireplace 
from 3 Pa to 2 2  Pa . It  i s  es timated that the instal l ed 
cost would be $ 6 0 0 . Further research on the e f f ect o f  
airtight doors o n  temperatures within the f i replace and 
f lue and the pos s ible ha zard to surrounding combu stible 
materia l s  i s  required . 

The remedial measures identi f ied for GAS -FIRED APPLIANCES were : 

Spi l l age Advi s or 
Thi s  coul d  be s imi lar to the f i replace spi l lage advisor 
but woul d  be triggered by a heat probe mounted in the 
di lution port of the appliance . The heat probes inve s -
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tigated could a l s o  be u s ed to trigger other remedia l  
mea sures discus sed bel ow . 

Dra f t - inducing Fan 
A paddle -wheel-type fan mounted in the vent connector 
wa s f ound to increase the l eve l of hou s e  depre s suri za
tion required to cause i rreversible spi l lage f rom a 
natura l ly a spirating gas furnace f rom 7 Pa to more than 
2 0  Pa . 

Dra ft-as s i sting Chamber 
A chamber surrounding the appl iance ' s  di lution port and 
extending downwards contains combus tion products 
f l owing out of the di lution port and prol ongs the 
period before they are actua l ly spi l l ed into the room . 
I t  wa s expected that the chamber wou ld a l s o  u s e  the 
buoyancy of the contained combustion products to a s s i s t  
the f lue i n  deve loping upward f low and thus would 
increa se its re s i s tance to hous e  depre s s uri zation ; 
however , the re sults obtained with the prototype tested 
did not l ive up to expectation s . It is expected that 
modi f i cation of the design and testing with a 
furnace / f lue/hou s e  combination more prone to pre s s ure
induced spi l l age wi ll improve thi s  aspect of the 
chamber ' s  performance . 

The res earch on remedial mea sures for O IL-F IRED APPL IANCES 
indicated that s table backdraf ting is unl ikely to be a probl em 
wi th o i l - f i red appliances s ince the pre s s ure generated by the 
burner blowers is able to rapidly overcome backdra f t ing due to 
house depres suri zation and initiate upward f lue f l ow .  However , 
thi s  pres surization of the f lue system i s  what accounts f or the 
s tart -up spil lage a s soci ated with o i l  appl iances and it i s  the 
duration of thi s spi l lage that remedi a l  mea sure s mus t  addre s s . 
The mea sures identif ied were : 

So lenoid Va lve 
By de laying the s tart of combustion unti l  the burner 
has had a chance to overcome backdra f ting and initiate 
upward f lue f low , the solenoid valve reduce s  the 
duration of spil l age but does not e l iminate it a l 
together . 

Dra f t -induc ing Fan 
A f an , s imi lar to that des cribed above under gas 
appl iances , mounted in the f lue pipe down s tream o f  the 
barometri c damper i s  not needed to overcome backdraft
ing s ince the burner blower can do this . However ,  it 
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does re l i eve pre s suri zation of that portion of the f lue 
pipe ups tream of itself  and hence reduces spil lage from 
that porti on . There can s t i l l  be spi l lage from the 
downs tream portion ; but , s ince that portion does not 
include the barometric damper ,  it is ea s ier to s ea l . 

Elimination o f  the Barometric Damper 
Provi s ion o f  a wel l - s ea led f lue pipe without a baro
metric damper i s  one obvious way to reduce spil lage . 
However ,  e limina tion of the barometri c damper expos e s  
the burner to the full chimney draf t  and disturbs the 
combus tion proc e s s  of conventi ona l burners . Therefore 
thi s procedure must include replacement o f  the conven
tional burner with a high pres sure burner which is l e s s  
inf luenced b y  f lue pres sure . Provi sion o f  an insulated 
f lue l iner i s  of ten included a s  part o f  this measure . 

The work on MAKE-UP AIR SUPPLY remedial mea sures wa s l e s s  
directed towards spec i f ic measures but s erved to c larify a number 
o f  genera l air s upply i s sues . I t  indicated that the provi s ion of 
addi tional supply a i r  i s  not likely to be e f f ective as a remedy 
for pres sure- induced spil lage of combustion products i f  the 
supply air is introduced unaided through an enve lope opening o f  
any s i z e  likely t o  cons idered practica l . I t  i s  only likely to be 
e f f ect ive i f  a s upply air fan i s  used and i f  that fan has a 
capacity at least equa l to the total capacity of a l l  exhaust 
equipment it i s  attempting to counteract . The dis charge f rom 
such a supply air fan can be introduced es sentially anywhere in 
the hou s e , but is l ikely to create fewer therma l comfort probl ems 
i f  introduced in a norma l ly unoccupied area such as the furnace 
room . 

The knowl edge generated in the remedia l  measures research and 
a lready avai lable to Consortium members was synthes i zed into the 
dra f t  Remedial Mea s ures Guide , a manual intended to be a dec i 
s i on -making guide f or tradesmen and contractors who have identi
f ied pre s sure- induced spi l lage problems in houses  with vented 
f ue l - f i red appliances and want to know how bes t  to remedy thes e  
problems . I t  i s  de s i gned to accompany the Venting Systems Tes t .  
Although the dra f t  Guide i s  not yet comprehens ive and in s ome 
c a s es des cribes procedures which have not been thoroughly f i e ld 
tested and/or approved by regulatory authorities , i t  i s  hoped it 
wi l l  s t imulate thought and discu s s ion and improve current trade 
practices . 
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Twenty o f  the houses  identi f ied in the country-wide survey a s  
experiencing the worst combusti on spil lage probl ems were vi s i ted 
with the f o l l owing ob j ectives : 

to categori z e  and quanti fy the nature o f  venting f a i l ures 
to i s olate contributing f actors 
to col lect field data on venting f a i lures for use in the 
f lue s imu lator mode l va l idation 
to mea s ure the f requency and quanti ty o f  spi l lage in problem 
houses  
to measure the approximate impact on air qua l ity o f  venting 
fai lures in houses 
to eva luate the e f f ectivenes s  of the chimney s a f ety tests in 
diagno s i s  of fai lures and ident i f i cation o f  remedial  
measures 
to eva luate communications techniques 
to eva luate remedial mea sures under f i e ld condition s  

In mos t  o f  the houses , there were several f a ctors that were 
a s s e s s ed as contributing causes of the c ombus tion spil lage 
probl em - thus con f i rming the " sys tems " nature o f  the prob l em . 
I t  i s  a l s o  worth noting that , in many houses , a lthough the 
spi l lage observed wa s indeed pre s s ure- induced , it occurred at 
quite low leve l s  of house depre s suri zation becau se the chimneys 
were onl y  able to genera te very weak dra f t  due to s ome probl em 
such a s  a blocked or leaky f lue . The main problem in thes e  
cases , there fore , wa s not depres suri z ation but weak chimneys . 

PROJECT 7 COMMUNICAT IONS STRATEGY 

As the survey revea l ed that the problem , whi l e  subs tant i a l , i s  
not epidemi c i n  proportion , there i s  n o  need t o  create widespread 
a larm in the genera l publ i c . A communi cation s trategy has been 
draf ted with thi s in mind . It places empha s i s  on motivating the 
heating and hous ing industries to be aware of the combu s tion 
venting prob l em and its causes and to make e f fective use o f  the 
diagnos t i c  too l s  and preventive and remedi a l  mea sures deve loped 
in this pro j ect . 

OVERALL PROJECT SUMMARY AND CONCLUS IONS 

The pro j ect has gone a l ong way towards meeting i t s  origina l 
ob j ectives and has s igni f i cantly advanced the state-of - the-art in 
this f ie l d . 
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I t  has led to improved understanding of the combu stion venting 
proces s  and con f i rmed the " systems " nature of the fai lures that 
lead to combustion venting problems . 

I t  appears that a s i gni f i cant porti on of the Canadian housing 
s tock has potentia l for combustion venting fai lure to occur on a 
regu lar ba s i s . I n  mos t  cases , this i s  unlikely to l ead to 
immediate l i f e - threatening pollution l evels , but long term 
chronic hea lth haza rds could be a problem ; however thi s latter 
concern requires f urther investigation be fore any def inite 
c onclus ion can be reached . 

A number o f  techniques are avai lable for ident i fying houses prone 
to combu stion venting fai lure and for diagnos ing the cause s  of 
such f a i l ure . There are a l s o  avai lable a number of mea sure s for 
preventing combus tion venting fai lure in new houses and for 
remedying it in exi s ting houses . A communication strategy has 
been dra f ted for conveying these techniques and mea s ures to 
relevant people in the hous ing and heating industries and f or 
encouraging them t o  make use these tool s . 
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PROJ ECT O FFIC E: 
436 Mac:Laren St . .  Ottawa, Ont .  K2P OMS 

De a r  M r . 

��:..i-..,onsortium I nc. 

,.. a r c h  2 0 , 1 986 

Tel .  (6 1 3 )  236- 7 1 79 
TELEX 053-4472 

I n  Oc t o b e r 1 9 8 5 , o u r  c om p a ny w a s  s e l e c t e d  by t h e  C a n a d a  M o r t g a g e  a n d  

H o u s 1 n g C o r p o r a t 1 o n ( C MH C )  t o  u n d e r t a k e  a m a j o r  s t u d y  e n t 1 t l e d 
" R e s 1 d e n t 1 a 1  C o m b u s t 1 o n  V e n t 1 n g F a 1 1 u r e - A Sy s t em s  A p p r o a c h ' ' . P a r t o f  
o u r  m a n d a t e  1 s  t o  1 n f o rm p o t e n t 1 a l l y i n t e r e s t e d g r o u p s  a b o u t  t h e s t u d y . 
T o  t h 1 s e n d , w e  a r e  f o r w a r d i n g t h i s  1 n t r o d u c t o ry l e t t e r  t o  y o u  a l o n g  
w i t h  a b o u t  2 0 0 o t h e r  C a n a d i a n p r o f e s s i o n a l s w h o  h a v e  a n  i n t e r e s t  i n  
c omb u s t i o n  v e n t 1 n g . 

A s  y o u  p r o b a b l y  k n o w , c o n c e r n a b o u t  c h i mn ey v e n t 1 n g  f a i l u r e s  h a s  
b e e n  g r o w i n g i n  r e c e n t  y e a r s , d u e  t o  t h e  t r e n d  t o w a r d s mc � e  a i r t i g h t 
c o n s t r u c t i o n . A s  h o u s e s  a r e ma d e  m o r e  a 1 r t 1 g h t , t h e r e  i s  a g r e a t e r  
c h a n c e  t h a t  t h e y c a n  b e  d e p r e s s u r 1 z � d  by e x h a u s t  f a n s  a n d  f i r e p l a c e s  t o  

t h e  p o i n t w h e r e t h e  n o rm a l c h i mn e y  d r a f t 1 s  1 n s u f f 1 c i e n t  t o  p r o p e r l y  
r e m o v e  c o m b u s t i o n  g a s e s  f r om t h e  h o u s e . I n  a d d i t i o n ,  a i r t i g h t  h o u s e s  

a r e  mo r e  s u s c e p t i o 1 e  t o a i r q u a l i ty p r o b l em s  c r e a t e d  b y  t h e  s p i l l a g e  o f 

c o m b u s t i o n  g a s e s  d u e  t o  b l o c k e d  f l u e s , b r o � e n  h e a t  e x c h a n g e r s ,  o r  
i n a d e q u a t e  c omb u s t i o n  a 1 r .  

C u r r e n t l y ,  t h e  1 n c 1 d e n c e  o f  c omb u s t i o n v e n t 1 n g f a i l u r e 1 n  t h e  
C a n a d i a n h o u s i n g s t o c k a n d  1 t s c a u s e s  a r e  n ot f u l l y u n d e r s t o o d . 
C o n s e q u e n t l y ,  t h e  o b j e c t i v e s  o f  o u r  p r o j e c t  a r e t o  c h a r a c t e r 1 z e t h e  

e x t e n t  a n d  s e v e r 1 ty o f  v e n t 1 n g  f a i l u r e  p r o b l ems i n  C a n a d a , t o  d e v e l o p 
a n a l y t i c a l  ' t e c h n i q u e s  t o  1 d e n t 1 fy a n d  d i a g n o s e  h o u s e s  i n  w h i c h v e n t i n g 
f a 1 l u r e s  o c c u r , a n d t o  e v a l u a t e  a n d  r e c onvne n d  r e m e d 1 a l me a s u r e s . A 
p r o j e c t d e s c r 1 p t 1 o n i s  a p p e n d e d . 
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I t  i s  a n t i c i p a t e d  t h a t  t h e  s t u dy w i l l  b e  c omp l e t e d  i n  J u l y  1 98 6  a n d  
t h e  r e s u l t s  a v a i l a b l e s h o r t l y  t h e r e a f t e r . I f  p u b l i c  h e a l t h a n d  s a f e t y  
c o n c e r n s  w a r r a n t , 1 t  i s  p o s s i b l e  t h a t  a t e c h n o l o gy t r a n s f e r  p r o g r am may 
be d e v e l o p e d  by t h e  F e d e r a l  G o v e r nme n t .  The p r o g r am wo u l d  b e g i n  t h e  
p u b l i c  e d u c a t i o n a n d  i n d u s t r y t r a i n i n g t a s k s  wh i c h wo u l d  b e  r e q u i r e d  t o  
e n s u r e t h a t  a p p r o p r i a t e  d i a g n o s t i c a n d  r eme d i a l me a s u r e s  a r e  p r o p e r l y  
i m p l e m e n t e d . 

We h a v e  i d e n t 1 f 1 e d y o u r  g r o u p  a s  o n e  wh i c h may w i s h  t o  p a r t i c i p a t e  
i n ,  o r  a t 1 e a s t  s t a y i n f o rm e d  a b o u t , s u c h  a t e c h n o l ogy t r a n s f e r  
p r oc e s s ,  1 f  a n d  w h e n  i t  i s  i n i t i a t e d . C o n s e q u e n t l y ,  w e  wa n t e d  t o  1 e t 
y o u  K n o w  a b o u t  o u r  w o r ( a n d  t o  g i v e  y o u  a n  o p p o r t u n i ty t o  r e s p o n d . 

T o  f a c i l i t a t e  c omme n t , w e  a r e  e n c l o s i n g a f e e d b a c k f o rm w h i c h  y o u  

w i l l  c om p l e t e  a n d  r e t u r n  t o  u s . Y o u r  a n s w e r s w i l l  h e l p u s  d e v e 1 o p a n  

a p p r o p r i a t e  s t r a t e sy f o r  d i s s em i n a t i n g t h e  r e s u l t s  o f  t h e  s t u d y . 

Y o u r  a n t i c i p a : e d  a s s i s t a n c e  i n  t h i s r e g a r d  i s  g r e a t l y a p p r e c i a t e d . 

Y o u r s  t r u l y ,  

I •, 

R e n  A r g u e 

C ommu n i c a t i o n s  C o - o r d i n a t o r  

P . S .  I f  y o u  w i s h  t o  c o n t a c t  C � H C  d i r e c t l y , t h e  p r o j e c t  m a n a g e r  f o r  
t h i s s t u d y  i s  � r . D o n  F u g l e r ,  R e s e a r c h D i v i s i o n ,  C a n a d a  M o r t g a g e  a n d  
H o u s i n g C o r p o r a t i o n , 6 8 2  M o n t r e a l R o a d , O t t a w a , O n t a r i o  K 1 A O P 7 . 
T e l e p h �n e :  1 - 6 1 3 - 7 4 8 - 2 65 8 . 

E n c l o s u r e s . 
R A : l fm 
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FEEDBACK FORM 

R E S I DENT I AL COMBUST I ON 
VENT I NG FAI LURES STUDY 

P l e ase answer t h e  i n d i c a ted quest ions wh i c h  
ass is t  u s  i n m a k i n g  appropr iate arr angeme n ts 
the resu l t s  o f our s t ud y . Then return t he form 
spe c i a l ad dress : 

are d e s i g n e d  t o  
f o r  dis semi n a t i ng 

to t he f ol l ow l n g  

R o n  Argue 
Commun i c a t ions co - ordin a tor 
She lt a ir S c ie n t i f i c  Ltd . 
1 5 3 Th ird Ave 
Ot t awa Ont a r i o  
K 1 S 2 J 9  

1 .  Are you i n t e r e s t e d  in r e c e iv ing a summa ry report of t h e  
c u r r e n t  s t u d y  w h e n  i t  i s  comp leted l a t e r  t h is y e ar ? 
[ ] yes [ ] no 

2 .  A r e  you cur r e n t l y  i nvolved in t r a i n i ng or i nf o rmat i on 
p r og r ams w h i c h  t ou c h  on aspe c t s  of combust ion ven t i ng ? 
[ ] yes [ } n o 

3 .  

( I f y e s . p l e a s e s p e c i fy . Use separate s he e t . i f n e c e s s a r y . )  

A r e  you i n t e = e s t e d  i �  a t tend i n g  a n  
t h e  FLU E S : M  compu t e r mod e l  if su c h  a 
i f  s p a c e  i s  a v a i l a b l e ? 
[ ) y e s  [ ] n o 

o r i e n t a t i on wor k s ho p  o n  
wor k s hop goes a h e a d  a n d  

4 .  Ar e y ou i n t e r es t e d  i n  a t ten d i n g a t r a i n i n g  wor ks �op o n  t h e  
combus t ion ve n t i n g  s a f e t y che c k  p r o c e d u r e  i f  su c h a wor ks hop 
g oes a h e a d  a n d  i f  s p a ce is ava i l ab l e ? 
[ ] y es [ ] n o 

5 .  Do you h ave a n y  c omme n t s  or ques t ions about a n y  aspe c t  o f  
o u r  wor k  on c ombus t ion ve n t ing ? ( Use a s e p a r a t e  s hee t i f  
n e c e s s a r y . )  

( see reverse s i de ) 





R E S I DENT I AL COMBU S T I ON VENT I NG F A I LURE - A S Y STEMS APPROAC H  

PROJECT DESC R I PT ION 

1 .  SCOPE 

• • • • • • • • • • • • • • • • • • •  

T h e  proj e c t  i s  des i g n e d  t o  deve lop me t hods t o  i d e n t i f y , 
d i ag nos e , a n d  reme d y  comb u s t ion ve n t i ng f a i lures i n  C a n a d i a n  
homes . A ven t i ng f a i l u r e  oc curs when t h e  p ressur e e s t ab l i s h ed i n  
t he c h i mn e y  i s  i n su f f i c i e n t  t o  f u l l y  v e n t  a l l  o f  t h e  comb u s t i o n  
g as es , r e s u l t in g  i n  some of t h e  g as e s  b e i n g  " sp i l l ed " i n t o  t he 
home . 

U n d e r  c e r t a i n  c on d i t i on s , a severe f orm of combus t i on g a s  
s p i l l ag e  k nown a s  " ba c k d r a f t i ng " o c cur s . I n  s u c h  c a s e s , t h e  
norm a l  f l ow u p  t h e  c h imn ey i s  reve r s e d , r esu l t i n g  i n  a downw a r d  
" ba c k d r a f t "  w h i c h  c a us e s  complete s p i l l ag e  of a l l  comb u s t ion 
g as e s . S p i l l ag e  or b a c k d r a f t i n g  eve n t s  m a y  be ve r y  s h or t - l i v e d  
or p r o l o n g e d  d e pe n d i n g  o n  t h e i r  c a u ses . 

Key p r od u c t s  o f  our wor k on c ombust ion ve n t i ng f a i l u r e s  

i n c l u d e : 

A r es i d e n t i a l  c ombus t i o n  s a f e ty i n s pe c t i o n  p r o c e d u r e  
su i t a b l e  f o r  o n - s i te u s e  i n  i de n t if yi ng a n d  d i ag n o s i ng 

houses wh i c h  a r e  e x p e r i e n c i n g  c ombus t i on g a s  s p i l l ag e .  
T h e  p r o c e d u r e  w i l l  be i n  a c h e c k l is t f orma t .  D i f f e r e n t 

v e r s i o n s  w i l l  be p rodu ced f o r  i n d us t ry s e r v i c e  

p r o f e s s i o n a l s  a n d  house h o l d e r s . 

Do cume n t a t i o n  of p oss ib l e r eme d i a l  me a s u r e s  f o r  
e l im i n a t i n g  s p i l l a g e  o c c u r r e n c e s  b a s e d  o n  f i e l d  

ev a l u a t i o n  i n  a c t u a l  p rob l em h ou s e s . 

A c omp� t e r  p r og r am w h i c h  s imu l a t es t h e  t h � rma l a � �  f l ow 
p e r f orma n c e  cf f ur n a c e f l ues . Su c h  a p r og r am a l r e a d y  
e x i s t s  a n d  w i l l b e  r e f i n ed a s  p a r t  o f  t h is s t u d y . I t  i s  
of u s e  t o  r e s e a r che r s  a n d  f ur n a ce / f lue d e s i g n e r s  
i n t e r e s t e d  i n  e n s u r i n g  s p i l l ag e - f r ee ope r a t i ng 
con f i gu r a t i o n s . 

I n  a d d i t i on . an a s s e s sme n t  w i l l  be ma d e  of the i n c i d e n c e  o f  

ve n t i ng f a i l u r e s  i n  C a n a d a  b a s e d  o n  i ns t rume n t e d  mon i tor i n g  of 
1 0 0 0  h o u s e s  f r om a l l  r eg i ons of the coun t r y . T h i s  a s s e s sme n t  
w i l l  b e  a c comp a n i e d  b y  a n  i n ve s t i g a t ion o f  t he n a t u r e  of t h e 
hea l t h  h a z ar d  cr e a t e d  b y  sp i l l age even t s b as e d  on a l i t e r a t u r e  
r e v i ew a n d  po l l u t i o n  con c e n t r a t io n measu reme nt s i n  prob l em 
hou s e s  i de n t i f i e d  i n  t h e 1 0 0 0 - house samp l e . 

-K .,.. .._...."' __ _ _  -



i 
. . ____ ,.,... 

... 

2 
T h e  p r o b l e m  houses w i l l  a lso be used to d e f i n e  a p h ys i c a l  

prof i l e  o f  houses l ik e ly to expe r i e n c e  s p i l lage and to t e s t  
d i ag nos t i c  a n d  reme d i a l  techn iques . 

C orranu n i c a t 1ons s t r a t eg ies to expe d i te the t e c hnology transf e r  
o f  d i ag n os t i c  a n d  r e me d i a l  measures , l f  a n d  whe re warr anted . wi l l  
a l so be e xp lor e d . I n  a d d i t ion , p il o t  t r a i n i n g  programs for t h e  
s a f e t y  c h e c k  proc e d u r e  ahd t he comp u t e r  mode l w 1 1 1  a lso be 
deve l ope d . 

2 .  STUDY T EAM 

T h e  s t u d y  t e am b r i ng s  together She l t a ir S c i e n t i f i c  Ltd . of 
Van couver a n d  S c a n a d a  Consu l t ants of Ottawa as equ a l  partners in 
t h e  S c a n a d a - S h e l t a ir Consort ium .  

Bot h  c omp a n i e s  h a ve previous ly unde r t a k e n  wor k  for CMHC i n  
t h e  a r e a  of t h e  cur r e n t  study . She l t a i r  has developed prototype 
i n s pe c t i o n  procedures f or iden t i fying and d i a g n os i ng hous e s  
whi c h  a r e  e x p e r � en c i ng combust ion g as spi l l ag e . S c a n a d a  h a s  
d e v e l op e d  t h e  FLU E S I M  mod e l  wh i c h  s imu l a t es t herma l a n d  f low 
per f orma n ce of f u r n a c e f lues . The cur r e n t  proj e c t  wi l l  prod u c e  
f i e l d - v a l i d a t e d  v e r s i o n s  o f  bot h t h e  insp e c t ion procedures a n d  
t he FLUE S I M  mode l .  

T h e  s t u dy i s  n a t i o n a l  in s cope . To d e a l  w i th r eg ion a l 
c o n c e r n s . we a r e  be i ng a s s i s t e d  by So lse ar c h  L t d . i n  
Ch a r l ot te t own , G . K . Yu i l l and Asso c i at es i n  W i n n i peg . a n d t h e  
S a s k a t c h ewan R e se a r c h  C o un c i l  i n  S a s k atoon . Ass i s t a n ce on h ea l t h  
an d s a f e ty i s s u e s  w i l l  be prov i de d  b y  t h e McG i l l  Sc hool of 
Oc c u p a t ion a l  H e a l t h  a n d  S a f e t y  i n  Mon tr e a l . An a dv i sor y  
commi t t e e  of i n t e r e s t e d  profess ion a l s  i n  t h e  pub l i c  a n d  p r i v a t e  
s e c t o r  h a s  a ls o  b e e n  a ss emb led by CMHC to a d v i s e  t he p r o j e c t . 

3 .  FLUE S I MULATOR COMPUTER MODEL 

F i e l d  t e s t s  a n d s u rveys con d u c t e d  by CMHC between 1 9 8 2  a n d  
1 9 8 4  i n d i c a t e d  t h a t  c h imney sp i l l ag e a n d  b a c k d r a f t  phe nome n a  
c ou l d  l e a d  t o  i n d oor a i r  qu a l i t y  prob lems . T o  me e t  t he n e e d  f o r  
a t he o r e t i c a l  a n a l y s i s  o f  the cond i t ions l e a d i ng to su c h  
p ro b l ems . CMH C  co n t r a c t e d  wi t h  Scanada Consu l t a n ts i n  1 9 8 4  t o  
deve l o p  a mod e l o f  t h e the rmal and f low p e r f orma n c e  of f u r n a c e  
f lu e s  i n  hous e s . 

T h e  ob j e c t i ve was to deve lop an a n a l y t i c a l  me t ho d  f o r  
u n de r s t a n d i n g  t h e c omp l e x re la t ions h ips wh i c h  c a use combus t ion 
g as s p i l l ag e . Key f a c t ors i n c lude house e nve lope t i g h t ness . 
he a t i ng s ys tem c h a r a c t e r is t i cs , f lue c h imney des ig n a n d  
con s t ru c t ion . a n d  t h e  c ap a c i t y  of ins t al l ed ex haus t sy st ems . 
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To a c comp l i s h  t h i s  t as k , a lgor i t hms and a work i n g  mod e l  o f  
var ious f u r n a c e / f lue systems were deve loped t o  s imu l a t e  
f ur n a c e / f l u e  per forma n ce under adverse oper at ing c on d i ti ons -
t h a t  i s , c on d i t ions t hat lead to s p i l lage , s t a l l i n g  o r  
ba c k d r a f t i ng . A f i r s t  d r a f t  o f  the mode l  c a l l e d  t he f l ue 
s imu l a t or or FLUES I M  progr am was submit ted in 1 9 8 4  a f t e r  
ex t e n s ive r e f i n eme n t  based on �ompar ison o f  i ts pre d i c t ions w i t h  
a c t u a l  f i e l d  me a s u remen ts . 

The FLU E S I M  mod e l  is 
comp a t i b l e  c ompu te r s . I t  is 
cou r s e  of t h e  cur r e n t  s tudy 
a c cu r a c y  a n d  ease of use . 

designed for use on the I BM P C  o r  
being further r e f i n e d  dur i n g  t h e  

in order to in crease i t s  c a p ab i l i t y , 

The FLUE S IM mod e l  will ass ist rese a r chers to deve l op a n  
u n d e r s t an d i ng o f  t h e  performan ce of furn a ce f l ues u n d e r  v a r ious 
ope r a t i ng c on d i t i on . This wi l l  help determi n e  w h i c h  
c h a r a c t e r i s t i c s s hou l d  b e  encour aged or avo i d e d  i n  t h e  des ig n a n d  
cons t r u c t i on o f  f u r n a c e s  and fur n a c e  ven t ing syst ems . I t  i s  
b e l i e v e d  t h a t  t h e  mod e l  a n d  the ins ig hts g l e aned f rom i t s  u s e  
w i l l  b e  o f  p a r t i cu l a r i n te r est t o  cod e s  a n d  s t a n d a r d s  
a u t ho r i t i e s . t h e  bu i l d i ng rese a r c h  commu n i t y , ma n u f a c t u r e r s , 
bu i l d e r s , a n d  e n e r g y  u t i l i t i es . 

4 .  T H E  R E S I D ENT I A L  COMBUST I ON SAFETY C H ECKL I ST 

I n  1 9 8 2 , CMH C commi ss ione d the f ir s t  n a tion a l  survey o f  
c a r bo n  mo n o x i d e  e p i s odes in C an a d i an hous i n g . T h e  s u r v e y  
i n v e s t ig a � e d t h e f r e q u e n c y , sever i ty , a n d  ca uses of h a z a r dcus 
c o n � i t i o n s  a r i s i ng d u e  t o  the i n adequ a t e  ven t i n g  of ccmb�s t i o n  
p r odu c t s , e s pe c i a l l y c a rbon monox i de . 

As a r es u l t  o f  t h i s  study , CMHC con t r a c t ed w i t h  S h e l t a i r  
S c i e n t i f i c  of Va � c o u v e r  t o  deve lop a p r o c e d u r e  t o  i d e n t i f y  
pot e n t i a l  f e r  c ombu s t i o n  ven t i ng f a i l u re i n  hous i n g . T h e  r e su l t  
w a s  t h e  d e v e l c�me n t  of t h e r e s i d e n t i a l  c ombus t i on s a f e t y  
c he c k l i s t . a s t e p - b y - s t e p  a n a l y t i c a l  proce d u r e  for i d e n t i f y i ng 
an d d i ag n os i n g  t h e  c ause of any u n i n te n d e d  sp i l l ag e of 
combus t ion gases f r om o i l - , g as - , or wood - f i red ap p l i a n c e s . Two 
ver s i on s  of t h e  c h e c k l is t  we re develop e d  - one for s e rv i c e 
trad esmen a n d  a s imp l e r  vers ion for use by hous eholde rs . 

T h e  c h e c k l is t  p r o c e dure pe rm i ts the user to t e s t  t h e  
b a c k d r a f t  p o t e n t i a l  o f  f u r n a ces , hot wa t e r  h e a t e r s , a n d  
f i r ep l a ce s . I t  i n v o l ve s  me asuring t he i n d oor - out door p r es s u r e  
d i f f e r e n c e  u n d e r  wor s t  c ase con d i t ions . Wor st case con d i t io n s  
a r e  c r e a t e d  by s e a l i n g  a i r  i n t akes a n d  t u r n i n g  o n  a l l e x h a u s t  
f a n s . I f  t h e h o u s e  i s  de - pressur i z e d  be l ow t he requ i r e d  f l ue 
p r e s s u r e  f o r  t he h e a t i n g app l i ance , t h e  a pp l i ance i s  con s i d e r e d 
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to h ave ba ckdr a f t  pote n t i a l  and f a i ls the tes t . 

The c ause of t h e  f a i lure is then d i agnosed . Causes cou l d  
i n c lude i n adequa te a i r  supp l y ,  unba lan ced exhaust fans , appliance 
ove r f 1r i ng , wind downdr a f t s , a broken heat ex chang er , or a 
b locked . d amag e d  or poor l y  desig ned f lue . Appropr i a te remed i a l  
measur es a r e  t h e n  sug g e s t e d  to the householder . 

The ob j e c t i ve o f  the current study is to produ ce ref ined 
ver s ions of t he che c k l i s t  in format s  su i t able for various 
p a r t i cu l a r  targ e t  g roups inc luding furnace inst a l l ers , 
wea ther l z e r s , a i r  t i g htness testers and householders . 
Approp r i a t e  o r i e n t a t ion a n d  train ing mater i a ls are a lso be i ng 
developed . 

5 .  REME D I AL MEA SURES 

We a l so h a ve a m a n d a t e  to develop , f ie ld - tes t , evaluate , and 
d o c ume n t  s u i t ab l e  r emed i a l  measures to e l im i n a t e  combust ion g as 
sp i l l a g e  p r ob l ems . 

Reme d i a l  m e a s u r e s  b e i n g  tes ted for o i l  a p p l i a n ces i n c l u d e  
d e l a y e d  a c t i o n  s o l e n o id v � l ves . s e a l e d  combus t ion c h ambe r s , a n d  
i n d u c e d  d r a f t  k i t s . 

For g as app l i an c e s , m e a s ures under con s i d e r a t ion i n c lude a 
d r a f t - a s s i s t i n g  c hamb e r  w i t h  d i lut ion por t s i z e  mod i f i c a t ion , 
i n d u c e d  d r a f t  k i t s , a n d  w i n d  dive r t i ng c aps . 

For f i r e p l a c e s , me a s u r e s  i n c lude make - up a i r  supply systems , 
sp i l l ag e  c h amb e r s .  a i r t i g h t  cer ami c doors w i t h  d i r e c t  combust i on 
a i r  s u p p l y , a n d  i mp r oved d r a f t  control . 

T h e  p o t e n t i a l  f o r  r e l i ab le and e conomi c a l  s p i l l age de t e c t i on 
a n d  a l a rm s y s t ems f o r  o i l  and g a s  app l i a n ces as we l l  as 
f i r ep l a c e s  w i l l  a l s o  b e  e x amined . Det e c t or s  may prove to be a 
cos t - e f f e c t i ve w a y  o f  i d e n t i f y ing poten t i a l  problem hous es . 

F i n a l l y , m e t h o d s  t o  e n s u r e  adequ a t e  household a i r  supp ly 
be e x p lo r e d . T he s e  i n c l u de make - up air supp l y  a r r a ngeme n t s  
powe r f u l  k i t c h e n  e x h au s t  f a n s  a n d  c l ot h e s  dryer , 
w i n d - re s is t a n t  hous e ho l d  a i r  supply i n lets . 
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