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Society of Automotive Engineers, Inc. 	A E R 0 Ni A U T I C A L 29N wtY  khCS~eet 	
R E C O M M E H D E D P R A C T I C E ARP~5 c 

I 	ATR CON?IITI~?~TIN('r E~?JIfl~NT~ AIRPi,AR1H GF?~RaL 1~QiTIRLi".~NTS ~R 	I isaued 1-i-~~C 	I 
Revised ~—~?—%~ 

l. PUR:~SE s 

1.1 "ARP - This rzcommended practice is based o:~ sound en~=,ine~ring ^;^inci_:~~::s and 
ir,tended as ~uides for future s ~andard engineeriri~ pracrices f~~r aircr~T ~ ir~- 

~1S ~..r ~ 
✓ 

i.2 This recom~r,ended practice is to be cons~derec'. as be~.ng currer,~].3- applicable 
and neces~~:xil; T  subject to revision from tir~e to time~ c?ue to rapid dev~:lcp- 
menL cf the airc*aft inciust~r, 

1..3 The folla~ing recorr,mrnd~.tions are based on practical er.gineering : a:~siremen`.s 
fcr the design and t.esting o: such types ef heating and ven~ilat;ing equipment 
as are now used en airpianes a.nd for ~tccr as r~ay be developecl to mee ;, ~he de- 
mand imnose3 in the fzeZd of service. 

~ • S ~ ff_'. i 

2.1 Air Conditianir.g Syste~; - Gener~l - bealing wi`,h Design Fea*tires 

2.2 Air Conditioni.ng Equipmen~ - Corrm~ercia? Passer.ger - Uealing wit'r, fea~ures. 
Applic~.~le only to commerc~al passenger carrying aircraft.. 

2.3 Desira~aiF: Design Features - General information fcr sse of t.hose concerned in 
meeting requir_en~r.ts cor,tained herein. 

3. AIR CnIJDI'iT~NiTJG SYSTEM - GENE?ZAL: 

3.1 Definiti~n: 

3.1.1 An aircrrrt air conditiening syst~em should c~r.sist of the followi:ig; 

a. A source of heat. 
b. A source of fresr: air. (If a cabin supercharger is used, a secor:d 

source of fresh air s}~ould be emp~oyed '  se~ond sourcE to be con~pl~:tel3~ 
independent of the supercharger.~ 

c. A cooling a::it. 
1. Air cycle machine witr intereaolers or afterceoZers. 
2. Vapor cycie machine ~rith Evaporat~ors arid condenser~. 

d. ~is ; ribu ~ion sys tem. 
e. ExY:aust system~ 
f. memperature cor.tral. 
g. Cabin pressure indi.cator. 
h. Cabin law pressure warning device. 

3.1.2 '1`he s,ystem may also inclu~e one or more of the following: 

a« Fil~ers 
~ . nus t. 
2. Smo~Ce. 

?. ~dor (or co~xr.ter a~~nts `. 
l;. 	t~il, 
s. Gaseso 
6. Vapo^G, 

Co pYrlSht ly~c; br Soclety of Automotive En¢ineers. Inc. 	 Printed ~n U. S. A. 
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b. Recirculating fans. 
c. Dehumidifier. 
d. Humid~.fier. 
e. G ermicidal lamps. 
f. Germicidal Aerosols. 
g. Automatic Lemperature control. 
h. ~utomatic humidity control. 
i. Cabir~ pressure re~--c~la*,ing valves. 
j. Cabin pressure alwi.tude selector. 
k. Cabin pressure rate of change seleetor. 
1. Cabin emergenc3* p.ressure relief valve. 
m. Cabin vacuum relief valve. 
n. Cabin pressure dump valve. 
o. 4 means fos~ contxolling mass flow of supply air to pressurized cabins. 
p. Cabin terapeTature indicator. 
q. Cabin humidity indicator. 

3.2 General Recommendations: 

3.2.1 The design of the air conditioning system should be such as to preclude the 
possibility of introduction of harmful. concentrations of any ~oxic~ com- 
bu~tible or ob3ectionable fluids or gases from the aircraft or engine such 
as exhaust ~ases~ de-icer fluids~ gasoline or the fvmes therefro~n. 

~ 1 
3.?..2 The air conditioning system should prnvide adequate ventilation to avoid an 	~. J 

objectionable odor leveZ and smoke concentration for all normal flight cnn-, 
c~ iti orrs. 

3.2.3 The duct distribut.ion sys +~em including the air inlets to the occupied space 
should be such as to provide for a minimum of temperature variatibn and air 
movement in accordartce with values hereinafter recommended~ within the air 
conditioned space. 

3.2.L; An adequate exhaust system should be pravided for removal of vitia~~d air. 
Emergency provisions should be made to remove smoke or other centaminants 
resulting from equipment malfunction or fixe. 

3.2.K A temperature control system~e3ther manual or automatic, should be provided 
which will provide a means for regulatin~ the temperature within the air 
conditioned space independent of engine or airplane operation. 

3.2.6 The airplane heating requirement should be met at all speeds and altitudes of 
the airplane. 

3.2.7 The heating system and the airplane insulation should be so designed that a 
stable avera~e temperature condition of 75°F can be achieved within 30 min- 
utes with an ambient temperature of -!~0°F during all normal ~onditions of 
flight. 

3.2.8 The airplane heating requirements should be met at a11 altitudes from sea 
	 ~~ 

level to the maximum design cruising alti~ude of the airplane. 
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Lt. AIR OONDITIOIdING E(~JIPMENTs 

lt.l Component parts of the air conditioning equipnent should be constructed of 
materials throughout which are considered acceptable for the particula•r use~ 
and should be made and furnished with the degree, uniformity and ~;rade of 
worluqanship generally accepted in the aircraft industry. 

lt.l.2 Component equignent should be designed to start and operate satisfactorily 
at desiQn atmospheric temperatures of -65°F to +160°F local envirorimental 
conditions and -65°F to 120°F ambient temperatures. Specific installations 
may require consideration of a broader range of t~aperatures. This broader 
range should be stipu).ated in the detailed specification. 

Zt.1.3 Cabin and crew station temgeratures should not be less than 68°F at -65~F 
outside ambient temperatures. 

~t.l.lt Maximum desirable wa~r►  air temperature entering occupi~d space 20p°F. 

~:.1.5 Cargo compartment te~rtperatures should be above freezing unless otherwise 
specified. 

Lt.~.6 The following equipnent temperatur~s should be mainta~ned during flight; 

a. Air driven iAstr~ents should be maintained at minimum of 1~0°F. 
b. Batteries should be maintained between !~0°F and 110°F. 

l;.1.7 The distribution of heat xithin any crew station and all spaces nortnal~y 
occugied by passengers should be adequate to prev~ent air temperature varia- 
tions in excess of 10°F from flaor to ceiling and the forward and aft portion 
of the space. 

l;.2 Ventilating Requirementst 

1~.2.1 Air ~uantities; 

Lt.2.1.I Ventilation requiremen~,s for odor control varies upward from 1.0 ~/min per 
passenger, depending on the volwne of cabin per occupant~ and de~ree of 
recirculation used. If the ventilation is accomplished in part by re- 
circulation~ the recirculated air should be purified by adequate filters 
and/or air washers. In the absence of adequate filters and/or sir washers, 
a rninimum of 1.0 #/min per passen~er of outside air is required for odor 
control. 

Note; These ventilation requirements have been found satisfactory 
with volumes of cabins per occupant between I~0 and 60 cubic feet. 

4.2.1.2 In addition to the minimum quantity of fresh air stipulateca an additional 
quantity of cabin aix may be recirculated in order to provide proper 
temperature dis~ribution and lower air inlet temperatures during heating. 
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Lt.2.1.3 A minimiun quantity of fresh air during waz~m weather unpressurized (~rhen no 
mechani.cal cooling is available ) of 1t0 CFri per minute per occupant should 
be provided. 

!~.?.1.1~ Sources of outside air should be capable of supp~ying a mini.uniun of 3~ CFM 
of fresh air per occupant in the crew compartment. The air should not be 
recirculated~ but when exhausted~ can be used for Wi.ndshield heat~ equip- 
ment cooling~ etc. 

1~.2.1.$ If the air conditioning system is used for defogging and defrosting cock- 
pit transgarencies~ then the system should be capable of maintaining 
adequate visibility for all conditions of aircraft operation. 

1t.2.1.5 Toileta and galleys should be provided ~ith an exh~ust system~ the capaci.ty 
of which will exceed the air supp~y in order to preclude the possibility 
of any air supplied to such spaces moving into ar~y other occupied portiort 
of the airplane~ either through ctoors or recirculating systems. 

4.2.1.? Air Velocity in Qccupied Spaces: 

1~.2.1.7.1 During heating velocity~ over occupants should not exceed 75~ per minute, 

l~.2.1.7.2 During cooling (when mechanical means of cooling the ventilating air are 
provided) velocity over occupant should not exceed 200~ per mimite~ ex- 
cept for individual seat air outlets. 

1t. 2.1.8 Air I nlets : 

1~.2.1.8.1 General air supply to occupied spaces should be through inlets which are 
ad~ustable only for purp~se of balancing the system but are not to be 
controllable by occupants. 

lt.2.1.8.2 All crew stations or points of localized heating should have inlets con- 
trollable as fi.o quantity or temperature. Such ad~ustanent should not 
affect the overall balance of the distribution syst,em. 

1~.2.1.8.3 Sleeper airplanes with enclosed barths should be provided with an inlet 
to each berth partia]1y contxollable by the occupant. 

1~.3 Pressurizingr See SAE Aeronautical Reco~mended Practice entitZed "Airplane 
Cabin Pressurization." 

l~.lt Cooling s  

lt.1~.1 Design Conditions t 	 ~ 

lt.lt.l.l Ambient Conditions - The average maximum teoaperature coincident Trith the 
average maximiun htunidity values for the four warmest months of the year in 
the territory where the aixplane is to be operated should be used. For 
operation within the continental U:zi~.ed States~ values of lOQ°F dry bulb 
and 33~ relatiee hiunidity at sea level are considered satisfactory. 

~~ 
~ 

i 
~~ 

4 'r 
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