Residential Gas Ranges

Overview of Types
How Carbon Monoxide is Emitted
How They Operate

Rick Karg
R.J.Karg Associates
www.karg.com

November 2001
©2001R.J. Karg Associates

Residential Gas Ranges:
Types, Combustion Basics, and Operation

Standing-pilot range
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Overview of Gas
Range Types
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Older range

______.k | withvented
f oven and

side heater
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Enclosed Controls
make adjustment
more difficult

7, il Ko dieien

Residential Gas Ranges:

Types, Combustion Basics, and Operation
Enclosed Controls

S .

-

)il o duoian,

Residential Gas Ranges:
Types, Combustion Basics, and Operation

Old Tappan Range
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Sealed burners, convection oven
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Gas convection oven

Residential Gas Ranges:
Types, Combustion Basics, and Operation

Convection fan

Oven bake burner
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Gas convection oven
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Convection fan
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Oven bake burner
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High-end range
with sealed
range top
burners, radiant
broil burner, and
convection oven.
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Radiant broiler burner,

convection oven
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Infrared grill
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Infrared grill burner mesh
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JENN-AIR range, gas burners
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JENN-AIR range top burner
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right side of burner box
{under top})

inside lower left of the
base frame {door open)

inside lower left cabinet
(storage drawer open)
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' Caused by
ount of oxygen

or amount of fuel
ment

p (LP for nat. gas setup)
aligned burners
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too low to permit

Robert Charlson, Acadenic Press, 1972, pp. 139 - 140
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rate, improper grate spacing
uch airflow
lowing across burner
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The combustion quality of bumer flames
can be initially determined visually

(Aaellow Flames --
Adjustment reguired
Y E LR N LR T B vellowTipson
Outer Cones--
Mormal for propane
(C) Soft Blue Flames--
Maormal for Mat. Gas
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ces (over tightening an
damage it by distorting
le).

are sized incorrectly.
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burners than with range
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ral gas to propane was
s a likely by-product.
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ined blue flame that
burner ports.
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rher air tubes.
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Gas Range CO Problems/Solutions
» Gas Infection into Air Tube

= Orifice must inject air-gas mixture straight
into the burner mixing tube. If the gas is
injected at an angle, the amount of primary
air will be reduced (less negative pressure)
and CO will result.
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Gas Range CO Problems/Solutions

» Over-Gassed Burners

= If flame appears to be too large or noisy, reduce the gas flow
to the burner by
= Restricting the adjustable orifice.
= Reducing the gas pressure (propane to natural gas conversion).
*= In gas oven, over gassed burner might extend flames beyond
the edges of the flame spreader.
= If this has happened, check for warped flame spreader plates.
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Introduction to Gas
Range Operation
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Gas Range CO Problems/Solutions
= Burner Forts

® Clogged or dirty burner ports can result in
co.

® Clean each dirty port. Ream if necessary.

). Koz Avsorchaten

& 38 &~

T 40 & ]

Residential Gas Ranges:
Types, Combustion Basics, and Operation

Gas Range CO Problems/Solutions
" Oven Flame Spreader Plate Warpage

®= A warped spreader plate can increase CO
emissions. If warped, replace.
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Standing-pilot range
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Orifice
- adjustables
- gas pressure
check

Primary Air  Gas/Air Mixing
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LP Gas Ot:iﬁr:

Orifice Hood
Screwed Down
for LP Gas

Orifice Hood
set for
Natural Gas
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Orifice

Fixed Orifice Spud

TV RS

Tighten down for LP
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Burner grate gone bad

Cracked
range top

Zero-
clearance
grate
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Pot cools flame by impingement, but
reduces draft, reducing quenching by

airflow. Effect on CO. .. ?2
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Surface Burner Grate Height
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Oven with vent outlet
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_ Ovenventoutlet
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Oven burner w/o oven bottom
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Oven burner lighting
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Oven burner lit
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Oven burner from below
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Oven burner schematic

Megative Pressure |
Area

Primary Ak

Orifice

Gas Pressure

Problem. ..

— Skewed gas flow due to

over tightening of
adjustable orifice
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Oven burner & bottom
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Oven burner schematic
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Sealed burner range
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Burner Cap

Burner Head
Screws

Burner Base
Orifice Spud
Gas Inlet Tube -
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Combustion Air
= Primary Air

= Air mixed with fuel before combustion.
= Secondary Air

= Additional air required for combustion during
combustion process.

s Excess Air

= Air (oxygen) in excess of ideal amount.
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Coas-measured vS. Coair-free
= Range protocol calls for both.
8 CO,, .oasured IS percentage or concentration.

= CO,; .. i5 emission rate, adjusted (normalized)
for zero excess-air conditions.

» Indoor ambient air CO must always be read as-
measured,
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Two Methods of
Measuring Carbon

Monoxide:
As-Measured & Air-Free
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Properties of Gases
Natural Propane Butane
CH4 CsHa C4H10
5% 2.4% 1.5%
UEL 15% 9.8% 7.5%
Btu/cf 1024 2500 3200
Specific 0.64 1.52 2.0
Gravity
Ignition 1170 900 825
Temp. °F
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as-measured

= Measured as percentage or ppm: 0.08% = 800ppm
= Measured with, e.g., Monoxor Il or Testo 325.

= Diluted tovarying degrees by excess air.

= Not a rate of emission, but a concentration.

= Protocol requires for measuring range top burners.

» Indoor ambient air CO must always be read as-

measured,
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ding is still expressed as a
an emission rate.

measuring emissions

r Bacharach PCA.
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Propane

Natural gas

As-Measured CO=209 ppm
Oxygen = 10%
Air-Free CO =400 ppm
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COppm to COprppm Multiplier Ranges

R: p Burner

Multiplier

Vented
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Percent Oxygen (Excess Air) in Combustion Gas

nd Hot Water Boilers (221.13).
pt Direct-Vent (Z21.47).
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