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U.S. Safety Standards

+Focus on safety standards for Gas-Fired
Furnaces, Boilers and Water Heaters

+Developed by ANSI accredited 221/83
GCommittee with CSA America support

+Most standards are harmonized U.S. and
GCanadian standards
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________________________________ 'S 121 1l 1 Gas Water Ileaters |lnlume1 Stnrage

PBI‘ Ilour or less

................................ + 121103 Gas Water Heaters, Volume lll, Storage
Water Heaters with Input Ratings Above 75,000Btn =~
Per Hour, Circulating and Instantaneous
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annllances natural gas III’ nronane ﬁl'ell

+ First standards developed in 1910's by gas
utllltles In late 1920 s evolved to national,

+ Hirst standards addressed safety and
narmrmance.
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althnugll---some nertnrmance tests still
remain

4 Eﬂicjencv requirements and test
Ill'ﬂﬂﬂlllll‘ﬂs are IIIIW atdressed by U.S.
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+Specifications for some hasic structural
integrity and strength of the appliance.

Gas carrying components must be made of
metal with minimum melting point temperature
01800°F.

Gas controls and safety devices, must comply
with the applicable standard for that
component.
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Gontrol of the Fuel

 ¢c per hour internal leakage

cc per hour external leakage
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Control of the Fuel
................................ + Atnormal U.S. gas system pressures 235¢c

!las or alm-

r perio

ner |IOIII' renresents ahout 5 Btus of natural
ut 12 Btus of propane in a one
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safe Lighting

.............. ¢ Standards include a variety of tests to evaluate:

+ Burner lights safely and properly

+ Proper ignition system operation when ignition of main
hurner does not occur

+Proper safety control operation when flame is lost
wlnle lulrner----ls---nn
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Under voltage and over voitage

+ These test are conducted under a range of
(:omlltmns

nedm:ell ----- normal and increased inlet pressure
Harvlng input rate
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¢+ The standards address proper comhustionin
terms of 2 maximum allowable rate of carhon
monoxide (CO) production. The CO limit for these
appliances is 400-ppm air free

+ Even though all these appliances are installed
with venting systems, the CO production of the
comhustion process is covered hy the standards



Proper Gombustion
________________________________ +There tests ar__e__aIsn___cond_ucted___u_mle_r__a
range of conditions.
Increased input,
reduced and normal inlet pressure,
reduced voltage




D."'I ‘]Eiil = - r_“ e ni_H-"'"' I-‘; = e - PHIIIlllI|!1II1I|I'Il‘ll‘“”lll!II””L .....--:—H-' e =

+These standards presently do not include
any tests for Nitrous Oxide (NO,) emissions.
Some states have regulations limiting NO,
emissions from gas-fired furnaces, hoilers
and water heaters but this is an outdoor
environmental issue.
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+ Since the appliances are burning a fuel, the
standards must address the heat produced by the
appliances and concerns that the fire does not
escape outside the appliance

+ Tests to evaluate the minimum clearance required
from combustible construction. The combustibie
construction is wood painted black to maximize the
heat ahsorbing characteristics.
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+ High temperature limit devices are also evaluated
to minimize likelihood of overheating
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trical Safety

standards fﬂl’ IIIOIB llﬂlallell reuulrements llf
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Safety circu
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Test Gases and Pressures

-------------- + Standards include requirements to conduct most

tests witha:

of test gases and test

pressures
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Heating Value Specific Gravity
Natural 1075 Btu/ft3 0.65
............................... Butane-Air 1400 Btu/ft3 142
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st Gases and Pressures

| __I.n.r...a...nrn.nan.e..gas._ann[ia.nn.e....are.:

Specific Gravity
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+ Many tests are conducted at the following test pressures:

Natural Propane
Reduced 3.9°W.C 8" w.c
Normal T"'we M we
Increased 10.9" w.e 13" w.e




Test Gases and Pressures

+Test gases evaluate the hurner's ability to
handie gases of varying Btu value and
characteristics

+ Test pressures recognizes that the pressure
of the gas distribution system varies across
the U.S. and that pressure excursions do
occur occasionally



Manufacturing and Production
Tests

+ The standards include requirements for tests
that the manufacturer must conduct to check that
production units match the certified design.

+Some hasic tests are specified to he tone on
every unit; more complex tests are required on an
audit hasis
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-------------------------------- + While all standards have the same hasic set of
requirements, each of these standards have some




+ This standard includes a test to evaluate the
integrity and durability of the heat exchanger

+AAs more efficient furnaces were teveloped, Issues
came up regarding increased wetting of the
combustion chamber and the introduction of new
materials used to construct heat exchangers
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""""""" + Standard includes a test to categorize the venting
SVStﬂlll rﬂllllll'ﬂll flr the Iurnace Ilasell on the

co

pressure in the vent ﬂllll likelihood of
ndensation N}GIII‘I’III!I




+ The hoiler standard also includes the test to
categorize the venting system

+ Requires that the hoiler construction comply with the
American Society of Mechanical Engineers (ASME)
Boiler and Pressure Vessel Code

+ Includes snecifications for safety controls on the
pressure vessel of the hoiler
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-------------------------------- +Includes requirement for controls to
nrevent the water--temnerature—---t—rnm
reaching 212°F..

+This distinguishes water heaters from
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+Include safety controls to limit the pressure of
the heated water in the storage tank

+Include requirements regarding control of the
water temperature to address concerns of
scalding from water that is too hot
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+Recent change, residential storage water
heaters must not ignite flammahle vapors
outside the water heater

¢+ Added in response to information from the U.S.
Consumer Product Safety GCommission
concerning accidents where gasoline or other
flammabhle liquid is spilled in a home
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+ These gas water heaters now empioy designs
that prevent the water heater from lighting any
flammable vapors that may be generated
outside the water heater
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