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VentBOM:

• Founded in 2006

• Used by nearly all 
vent manufacturers 
in North America

• Processed 400M+ in 
vent quotations last 
year 

Visual Vent:

• Added in 2016

• Calculation/Simulation 
module

• Database for many types 
of equipment

• Currently in BETA test
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Today’s topics:

• Appliance Venting Categories

• Available Design Methods

• Basic theory of draft and flow

• Available Venting Products
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Why bother?

“Just leave the vent design to the 
venting guys”

“We common-vent appliances all the 
time. Never have any problems”



VentBOM

CSA-B149:

!
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The simple fact is that we 
blame many venting 
problems on the wrong 
things.

Mostly because we don’t 
have a proper method to 
predict potential issues
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ANSI Appliance Categories:

- Negative Outlet Pressure + Positive Outlet Pressure 

I

II IV

III

Non-Condensing

Condensing

UL-441 “B-Vent”

UL-1738 “Special Gas Vent”

UL-103 “Pressure Stack”

UL-1738 “Special Gas Vent”

Galvanized Liner,

SS Liner,

Masonry

SS Liner

AL29-4C,

Approved SS,

Polypropylene 

AL29-4C,

Approved SS,

Polypropylene 
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Common Design Methods:

• Equivalent Length Method

• GAMA Vent Tables

• The ASHRAE Chimney Design Equation 
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Equivalent Length Method:

• Based on total length of vent

• Each fitting is defined as a length, typically 10 feet

• Simple and easy to use

• Not accurate

• Not considering natural draft effects

• Cannot be used for common-venting
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Equivalent Length Method:

35’, single elbow, max. back pressure 0.25 in.W.C.
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GAMA Vent Tables:

• Simple and easy to use

• Covers single-appliance and common venting

• Category I (Draft Hood and Fan Assist) Only

• Limited to typical layouts

• No consideration for many types of components

• User must check for other common code violations
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GAMA Vent Tables:
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ASHRAE Chimney Design Equation:

• Greatest amount of accuracy available

• Covers nearly all possible scenarios 

• Requires accurate equipment data

• Time consuming, if done by hand

• Steady-state calculation. Special considerations must 

be made, especially for modern equipment.

• Some flaws require adding methods from ASHRAE 

Fundamentals
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Starting with the most important:

Your appliance vent data!

Junk in = Junk out

CO2%

The Basics:
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The basics:

Height

The primary factors 

effecting theoretical draft:

• Barometric Pressure

• Chimney Height

• Flue Gas Temperature

• Ambient Temperature 
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The basics:

Length

The primary factors 

effecting pressure loss:

• Mass Flow (w)

• Acceleration (k)

• Change of direction (k)

• Vent Length (k)
Available draft is:
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• Generating enough draft with low 

flue gas temperatures

• Avoiding excessive draft due to high 

turn-down ratios

• Avoiding back flow thru appliances 

that are off

Challenges with modern equipment:
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Example 1:

For this example, we have a single Cat IV 

boiler, 2800 MBH, NG.

Requires-0.1 to +0.25 in.W.C. at outlet.

Steady-state conditions:

Outdoor temp. is 60 ˚F

Appliance is at full load

Outlet pressure: 0.11 in.W.C.
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Example 1:

For this example, we have a single Cat IV 

boiler, 2800 MBH, NG.

Requires-0.1 to +0.25 in.W.C. at outlet.

Variation:

Outdoor temp. is 10 ˚F

Appliance is at full load

Outlet pressure: 0.05 in.W.C.
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Example 1:

For this example, we assume a single 

Cat IV boiler, 2800 MBH, NG.

Requires-0.1 to +0.25 in.W.C. at outlet.

Variation:

Outdoor temp. is 10 ˚F

Appliance is at 25% load

Outlet pressure: -0.14 in.W.C.
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Example 2:

For this example, we have three (3) Cat 

IV boilers, 1200 MBH each, NG.

Require -0.1 to +0.25 in.W.C. at outlet.

Steady-state conditions:

Outdoor temp. is 60 ˚F

Appliances at full load

Outlet pressures are within limits. 
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Example 2:

For this example, we have three (3) Cat 

IV boilers, 1200 MBH each, NG.

Require -0.1 to +0.25 in.W.C. at outlet.

Variation:

Outdoor temp. is 60 ˚F

1&2 @ low fire, 3 @ high fire

Outlet pres. are too negative on 1&2
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Example 2:

For this example, we have three (3) Cat 

IV boilers, 1200 MBH each, NG.

Require -0.1 to +0.25 in.W.C. at outlet.

Variation:

Outdoor temp. is 60 ˚F

1&2 @ high fire, 3 is OFF

Outlet pressures are within range, 

common point in header is negative
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Overdraft Prevention:

Barometric Damper

• Works by mixing room air into the 

flue gasses

• Only for use under negative 

pressure

• Spill switches or other safety 

devices should always be used
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No Barometric

Damper

Barometric

Damper
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Overdraft Prevention:

Modulating Dampers

• Works by restriction air flow

• For use under both negative and 

positive pressure

• Spillage not possible



VentBOM

Damper fully 

open

Damper 50% 

open
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Backflow Prevention:

Damper with seal

• Closes when the appliance is off

• For use under both negative and 

positive pressure

• Spillage not possible
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