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Available draft is draft supplied by .
the vent system at the flue gas outlet.

D, = Dy = 4P o — Dp + D,

a

2008 ASHRAE Handbook — HVAC Systems and
Equipment, Chapter 34
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Available draft is draft supplied by .
the vent system at the flue gas outlet.

Da = Dt - ApLoss - Dp + Db

Theoretical  Flow Depressurization Boost
Draft L_osses
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Avalilable draft can be broken down .

into several physical processes ceeee) 6}‘

Da — Dt — ApLoss - D
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Avallable draft can be broken down .
into several physical processes coceed] f
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Avallable draft can be broken down
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Avallable draft can be broken down !
Into several physical processes
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Avalilable draft can be broken down .

into several physical processes ceeee) uﬁ|
Da — Dt — ApLoss - Dp
Vent
Material
Vent
Design
(Bends)

Bird
Nest
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Avallable draft can be broken down .
into several physical processes cocee?] f
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Other
Appliances

Usage
Patterns
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Avallable draft can be broken down .
Into several physical processes ceceesd] f
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Short term tests include some of the
physical processes impacting draft ceecerd] fi

||||

Test Physical Processes

House depressurization
test with pre-set
criteria

Downdrafting test

(Worst-Case
Depressurization)

Backdrafting test
(Downdrafting test +
Operation)

Cold vent
establishment pressure
(CVEP) test
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Short term tests include some of the .
physical processes impacting draft ceeeend]
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Test Physical Processes
House depressurization SbEen Envelope
test with pre-set Fans Tightness

criteria

Downdrafting test
(Worst-Case
Depressurization)

Backdrafting test
(Downdrafting test +
Operation)

Cold vent
establishment pressure
(CVEP) test
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Short term tests include some of the .
physical processes impacting draft ceeeend]
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Test Physical Processes
House depressurization SbEen Envelope
test with pre-set Fans Tightness
criteria
Downdrafting test Exhaust || Envelope Vent CAZ
(Worst-Case Fans Tightness || Design || Location

Depressurization)

Backdrafting test
(Downdrafting test +
Operation)

Cold vent
establishment pressure
(CVEP) test

LAWRENCE BERKELEY NATIONAL LABORATORY



Short term tests include some of the
physical processes impacting draft o
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Test Physical Processes
House depressurization SbEen Envelope
test with pre-set Fans Tightness
criteria
Downdrafting test Exhaust || Envelope Vent CAZ
(Worst-Case Fans Tightness || Design || Location

Depressurization)
Backdrafting test Exhaust|| Envelope || Vent CAZ Bird
(Downdrafting test + Fans || Tightness||Design||Location|{ Nest {
Operation)

Cold vent
establishment pressure
(CVEP) test
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Short term tests include some of the .
physical processes impacting draft N

Test Physical Processes
House depressurization SbEen Envelope
test with pre-set Fans Tightness
criteria
Downdrafting test Exhaust || Envelope Vent CAZ
(Worst-Case Fans Tightness || Design || Location

Depressurization)
Backdrafting test Exhaust|| Envelope || Vent CAZ Bird
(Downdrafting test + Fans || Tightness||Design||Location|{ Nest {
Operation)

COId\_/ent Exhaust|| Envelope || Vent CAZ Bird
establishment pressure | pans || Tightness||Design||Location (. Nest {
(CVEP) test
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Short term tests include some of the
physical processes impacting draft
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Test Physical Processes
House depressurization = hElE Envelope
test with pre-set Fans Tightness
criteria
Downdrafting test Exhaust || Envelope Vent CAZ
(Worst-Case Fans Tightness || Design || Location
Depressurization)
Backdrafting test Exhaust|| Envelope || Vent CAZ Bird
(Downdrafting test + Fans || Tightness||Design||Location|{ Nest {
Operation)
Cold \_/ent Exhaust|| Envelope || Vent CAZ Bird
establishment pressure || Fans || Tightness ||Design||Location|., Nest {
(CVEP) test

All tests are impactec
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Continuous tests measure more .
physical processes but are expensive = p

Test Advantages Disadvantages
Continuous |+ Measures vent pressure |+ Does not measure
backdrafting |« Measures appliance spillage events.

test status o Cost

e Measures CO/CO,

Continuous | Measures spillage zone |, Thermal radiation
Temperature

spillage test _ « Cost
* Measures appliance

status
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Continuous tests measure more .
physical processes but are expensive = s

Test Advantages Disadvantages
Continuous |+ Measures vent pressure |+ Does not measure
backdrafting |« Measures appliance spillage events.

test status e Cost

e Measures CO/CO,
* Measures spillage zone

Continuous « Thermal radiation
: Temperature
spillage test _ « Cost
e Measures appliance
status

All tests require two Visits, require data analysis,
and may not capture weather effects
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Time dependent parameters can be .
measured using statistical data ceeeed]
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Usage
Patterns
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Time dependent parameters can be .
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Time dependent parameters can be .

measured using statistical data cereee) uﬁ|
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\ Data
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Usage
Patterns
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Time dependent parameters can be

measured using statistical data reecer) uﬁ|
/ ‘ Meteorological

Number of
Re5|dents
ReS|dent S
Age
Usage
Patterns \ Time of Day
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Time dependent parameters can be .

measured using statistical data reecen) .a|
/ ‘ Meteorological

Number of
Re5|dents
ReS|dent S
Age
Usage T Day ‘ Statistical
Patterns \ Distributions
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We can simulate physics to better .
understand the statistics of failure ceeeerd] f
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Physical

Probability
Processes ‘

of Failure
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We can simulate physics to better .

understand the statistics of failure coeent]

Physical
Processes

Appliance and
Vent Specs

Tightness,
Fans, CAZ

ml

‘ Probability
of Failure

Safe or
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Goal: Diagnostic Tool » R ,;}l
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Probability
of Failure

Appliance and I
Vent Specs
P Household Safe or
+ Info NO’[')
Tightness, :

Fans, CAZ
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Open Questions ;
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 What is acceptable probability / frequency of spillage?
This is a policy gquestion.

» Assess for currently installed (often bad) exhaust fans,
or assume what should be there?

» Assess for current occupants, or assume standard or
high intensity occupant use patterns?

Do we need separate measurement of CAZ air
tightness — or Is envelope tightness good enough?
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Termination location of chimneys .

and single-wall pipes coceeey]
- il

10 ft (3 m) 10 ft (3 m)
f or less T or less

2t (0.6 m) [
minimum — ,‘,
f '.:Ki 2f{0.6 m) minimumi | 0 rsz:,,(,%fmm) o T
] N ¢ |3ft(0.9m) . i3 0.9m)
P o 3 : ! minimum Ridge i minimum
A I o -
vl | wallor to -
- | parapet v P \
Chimney _Ii- 1% e )l/\rj‘
Chimney Chimney
(a) Termination 10 ft (3 m) or Less from Ridge, Wall, or Parapet
More than
< 10 ft (3 m) > 2‘”00{?(;“;'; ——| Height above
— any roof surface
‘ o «10 1t (3 m)—»| within 10 ft (3 m)
L3t (0.9 m) v horizontally
i 1f minimum
Vo Ridge 2ft(06m) “fr T
S Y __minimum bl
soe R | | L)l 3ft(0.9m)
"ol Note: No height Lo Do minmm
1 above parapet Vo i l
24 required when “LV\IL .
Wallor |1 distance from walls /N b
parapet f-of - or parapetis more ~ Chimney Lo
~YAl_ than 10 ft (3 m). Pt

SN

FIGURE A.12.6.2.1 'Typical Termination Locations for Chimneys and Single-Wall
Metal Pipes Serving Residential-Type and Low-Heat Appliances.

(b) Termination More Than 10 ft (3 m) from Ridge, Wall, or Parapet
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