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- Commercial Standard 118-51 is a method of rating oil-burning floor furnaces by
test. . i .
Commercial Standard CS 104-49 is & method of rating warm air furnaces equipped
with pot-type oil burners by test. ] .

_ Various codes covering the construction and performance of appliances as related
to fire hazards have been developed by Underwriter Laboratories, Inc.. In-addition,
there are many municipal codes® W ich regulate constructiori and installation of
furpace equipment. )
_ - The yardstick of the National Warm Air Healing and Air Conditioning Association

provides criteria for evaluating a furnace design and installation against industry -

FURNACE EFFlciENCY - -

Rating formulas of the National Warm Air Heating and Air Conditioning
Associatton are based on 55 percent efficiency for gravity coal furnaces
and 65 .percent efficiency for forced-air coal furnaces. In the tentative.
Oil Testing Code the contemplated minimum efficiency is 70 percent for
oil-fired forced-air furnaces. Gravity 'gas furnaces approved by the Ameri-
can Gas Association are assigned a rating based on 75 percent efficiency.
All forced-air gas-fired furnaces approved by American Gas Association are
assigned a rating based on 80 percent efficiency. - o]

DESIGN CONSIDERATIONS }

Considerations of prime impdrta.nce in the design of warm air furnacé;,
and some general suggestions to be observed in connection with-each, are-
as follows: . . -

i

1. Adequate heat transfer surface. : : i
a. Heat transfer rates of 2,000 to 4,500 Btu per (hour) (square foot) of heating'
surface may be obtained without unduly high metal temperatures. !
b. Fins, Eins and bosses are frequently used to add surface and to break down:
superficial gas films, both on gas-to-metal and metal-to-air surfaces. i
¢. Surface and stack (fue gas) temperatures are good indications of the amount
and effectiveness of the heating surfaces. Co
2. Safe and efficient combustion of fuel. . . -
a. Proper mixture of fuel and air is necessary for efficient combustion. This.
necessitates careful attention to the design of grates, nozzles, burners, BIf
inlet areas and location, and combustion chamber baflling. ’
b. Regulation of the quantity and the distribution of the air for combustion
should be provided by use of check dampers, draft regulators, draft hoods
air shutters and air orifices. : .
¢. Total draft loss through appliances should not exceed that available fro
chimneys which would normally be obtainable in the size of building whig!
the appliance will supply with heat.
d. The use of ignition safety devices such as safety pilots, hold-fire controls
and the like Is recommended. R
3. Fuel capacity of appliance. R
a. With solid fuels adequate coal capacity should be provided for at l'eagt 5;’.
hr of operation at the maximum rated combustion rate. ;
4. Adequate circulation of air over heating surface. . G oft
a. In gravity furnaces, free air space between casing and heat exchanger shoul
be great enough to permit free flow over all surfaces. . -
b. Forced air furnace design must include fans having proper capacity’
suitable performance characteristics. Internal static pressures mus
minimizeg without losing the advantages of high velocity circulation ©
the heat exchanger surfaces. . R
¢. The air flow over the heating surface must be directed to obtain maximf
efficiency and to eliminate hot spots and air poises.

d. Air velocities at bonnet should not be much in excess of 1,000 fpm, 80C
temperature_distribution at the furnace outlet should be uniform wit
approximately == 30 deg.
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5. Durability.

a. A minimum metal weight for i ‘
veig] gas-fired heat exchangers is i
agt:il(}ﬁgetﬁor pgm carbon ateel by the A.G.A. Agprovaleﬁ’:gllllisr]:x;jegstsbg&
gage r‘....;a;lgg seg:i ‘ﬁlp lggp(;{es, with s_o}me municipal codes specifving 18
ege. Cast-ir iy icknesses of 4 in. to } in. are recommended: .
b, ‘i‘}xd;ilfi% :Jt.g:l:glt;l‘)l :ﬂgg rzla:{c;x;ged'desi 8 may be required-to preclude dal;lage
h ) om overfiring, or corrosion from condensati
c. lzrlils:xllnn;\txanl\ he’?‘; :le;;:zgg stgfac:: temperatures which may be used var_yl (\):i.th
. - 1can Gas Association Approval Requi
tral Heating Gas Appliances specif tmum of 875 F for e pro for Cen.
c y & maximum of 875 F -i
[g{:.: g‘;i]g(iglsﬁe iuﬁiutl:.l;? lfg aFl'ﬁ)erp Bureau _oﬁf Standards CS 109?;4%?:(’1:&“1' %l'.osrt:?dl
-Bi naces-specifies 1000 F as a maxi
perature. ‘These temperatures define the r: i feh omdagiace tem-
lloy forrous meral paperatures ¢ ne ! e range in which oxidation- of non-
. gzmperature resistance propertiesug? ?ne‘z;?srier alloy addltlons:mcreases the
. Lasing temperatures should be controlled
hazards to burn'those who touch them; or to cri(;t:};iz:zg.they do not become

6. Serviceability.

a. Those parts of the furnace which ject, v
. ;atl&n tle.pgsits should be accessibiatyo?ils;?g;. o 8008, 8y-ash, or conden-

- r'arts which may require adjustm
liners, ¢ontrols, shguld‘be Jrltlesmosgbt?e?r replacements,

¢. Furnaces sh : i i
i difﬁcul:y .ogld _lzg_fo desxgned that they can be inatalled with & minimum

) 7. Control.

. a. Thermostatic controls of vari |
temperatures with unit operal'-ti(:)ﬁ"tfype‘s should be used to correla_te space
b. Controls should be provided wherever
€xcessive temperatures or other con
might cause unsafe operation.

8. General design considerations.

a. F i Y
: o;l;lfla(:]! vcaa:il:gsii?n no}rﬁt;l?;;zt;s:ﬁugltgdbof formed and painted sheet steel
Sion bogranized iron. T i ould be protection from excessive radia-
finars. 5, and ter ujpd ra ures by use of insulation or sheet steel air
. tend from the grate level rhace
and should be spaced from 1in. to 1} in. %rom thg gutgrtg:sit:g of the furnace

"b. The hood or bs casi > : 1
nnet of the casing above the furnace sh. i
T} b ould

glﬁl;: ::nd'llglllgns wgl allow, to form a plenum chamber o‘l’):ratshl:gtl;gs olt??he(;
loave: b ; ::?tﬁrg?xg??}i‘:ir%gs pressure an(} temperature of the air
b4 7arious openings.. It is generall i
to;‘mnsas {Snto t;aketsl off the warm air pipes from the side ofgthe ?on);x:: ﬂzldrezgd

» 88 this method of take-off allows the use of a higher bonnet and thu:

such as gré,tes, baffles,

possible, to prevent the occurrence of
ditions in any part of the unit which

"provides a larger plenum chamber.

- Warm air outlet and ret ir i
dugpmear , return air connections shoulc! be designed so that th
purpoey may be easily attached. A § in. flange is normally used for thig
Suitable provision shoul in applia
Fumidigenrovis log\és_ ould be made in appliances so that the controls and
re installed in the l{n-oper location. When these -auxiliary

. units are installed in the d iled i i
o tosare installed in loza tlixg[t;\jvork, etailed instructions should be provided

- The flue connecti :
on should be of integral flue pipe si isi
€ made to attach the flue pipe to the flue out. égif ltzhet; zx;&g;g.vmon should

AP HUMIDIFICATION EQUIP
Evaporating p o

Presen; ans are usually located in the outlet air. i
‘Make ’u.geg? st.oward heating the water. Equipment for doinrgm;gg xleaa
place el }gays, or it may take the form of water circulating coil}s’
winis .diﬁerpans ?1 combustion chamber, and connected by pipes to the
floag devs Where a constant water level is maintained by some separate

Vice, > : het
€. All humidifiers require provision for removal of dirt and lime,




