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Society of Automotive Engineers, Inc. 	AERONAUTICAL 	
A~ 85 B as w~c 3s~ s~t 

N~w Yo*k c~ty 	 DED PRACTICE 
AIR CONDITIONING EQUIPbdENT, AIRPLANE 	 ~~~~~d 1-1-43 

GEPIERAL REQUIREi+~NTS FOR 	 Revised 8-1-48 

1. ,~'URPOSE: 

1.1 "ARP - This identifice ►tion is used for design aud dim~ention standards or per- 
£ormanoe speaifiaations based on sound engineering prinoipe ►ls and intended as 
guides fo r future ste~ndard engineering praatiaes for the airesraft induetry. 

1.2 This reoo~ended practice is to ba considered as being aurrently appliaable and 
necessarily sub~eat to revision from time to time, due to rapid de~elopment oF 
the aircraft industry. 

11.3 The following reaoa¢nendations are based on praatioal engineering requirements 
~~ 	for the design and testing of auah types of heating and ventilating equip~ent 

as are now used on airplanes and for suah as may be developed to meet the demand 
imposed in the field of serviae. 

I 2 . SC OPE : 

2.1 Air Conditioning System - General - Dealing with desfgn Features. 	. 

2.2 Air Conditioning . Equipment - Commeraial Passenger - Dealing with features.~ 
Applicable only to commeraial passenger oarrying aircraPt. 

2.3 Desirable Design Features - General infonnation for use of those oonaerned in 
meeting requirem~ents contained herein. 

i 3. AI~tC ONDITIONING SYSTEM - GENEBAL: 	 ~ 

i 3.1 Definition. 

I3.1.1 An aircraft air conditioning system should aonsist of the follawing: 

a. A source ot' heat. 	• 
b. A sourae of fresh air. (If a oabin superaharger ia used a second source 

of fresh air should be employed, second source to be oompletely independent 
of the supercharger.) 	 ' 

o. Distribution syatem. 
d. Exhaust system. 
e. Tempe re~ture aont rol 	 ~ 

and ma.y incl..ude . one or more of the following: 
f. Cabin supercha rger and clricing mechanism. 
g. Intercoolers or aPteraoolers. 
h. Cooling unit. 	 --- 
i. Filters. 

(1) Dust 
(2) Smoke 
(3) Odor (or counter agents) 
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, 3. Reairculating fans. 
k. Dahumidifier. 
1. Humidifier. 
m. Germiaidal lamps. 
n. Germicide►1 Aerosols. 
o. Autome~tic temperature control. 
p. Automatic humidity oontrol. 
q. Cabin pressure regulating valves. 
r. .Cabin pressure sltitude selsotor. 
s. Cabin preasure recte of chaage seleator. 
t. Cabin emergency pressure relief va1Qe. 
u. Cabin vacuum relief valve. 
v. Cabin pressure dump valve. 
w. A means for aontrolling mass flaw of supply air to pressurized aabins. 
x. Cabin pressure indicator. 
y. Cabin temperature indicator. 
z. Cabin humidity indiaator. 

aa. Cabin law pressure warning device. 

~3.2 General Reco~endationss 

3.2.1 Component parts of the sir conditioning equipment shoul.d be oonatructed of 
materials throughout which are oonsidered aoaepte~bls for the partiaulQr uae, 
and should be made and £urnished with the degree, uniformity and grade oF 
worl~nanship generally aacepted in the aircraft industry. 

3.2.2 The design of the air Gonditioning equipment shall be suah ss to precslude 
CO concentration in excess of 1 pa.r~ in 20,000 or .005 of lf . 

3.2.3 The air~conditioning system should provide adequate ventilation to avoid an 
ob~ectiona.ble odor leval and smoke oonaentration for all norma.l flight con- 

~', 	d•itions. 

I~3.`L.4 The duat distribution system ineluding the e~ir i~lets to the oacupiad spaee 
should be such as to provide for a minimum of temperature variation and air 
movement in accordance with ~ralues hereinafter reaommended, within the air 
conditioned space. 

3.2.5 An adequate exhaust system should be provided for removal of vitiated e.ir. 

3.2.6 A temperature control system, either manual or automatia, should be provided 
which will provide a means for regulating the temperature within the air aon- 
ditioned apace independent of engine ~r eirplane operation. 	 ~ 

3.2.7 The airplane heating requirement should be met at e ►11 speeds and attitudes of 
the airplane. 

3.2.8 The heating system and the airplane insulation should be so designed the~t a 
stable average ~emperature oondition of 75 F oan be aohieved withia 30 minutee 
with an ambient temparature of -40'F during ell normal canditiane of flight. 
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3.2.9 The airplane heating requirements should be met at all altitudes from sea 

level to the me~ximum design cruising altitude o£ the airplane. 

I4. AI~t CONDITIONING EQUIPN~TT: 

~ 4.1 Ambient design temperatures minus 65 F. 

I4.1.2 Cabin and arew station temperatures should be not less than 68 F at minus 65 F 
outside ambient temperature. 

i 
4.1.3 R~aximum desirable war~ air temperature entering occupied space 200 E. 

~ 4.1.4 Cargo compartment temperatures should be no ~ less than 40 F. 

~4.1.5 The follawing equipment temperatures should be maintained during flight: 

a. Air driven instruments should 'be maintained at minimum of 40 F. 
b. Batteries should be maintained bet~veen 40 F and 110 F. 

4.1.6 The distribution of heat within an~y arew station and all spe~ces normally oc- 
cupied by passengers should be adequate to prevent air temperature variations 
in excess of 10 F from floor to ceilin~ and the forward and aft portion of 
the space. 

4.2 Ventilating requirements: 

4.2.1 Air Quantities: 

4.2.1.1 Sourcos of outside air should be aapable of supplying a minimurn of 1.0 lba 
per minute per occupant during all norcnal flight conditions. Depending on 
the effectiveness o~ the diatribution system and on the amount of ineahaniaal 
refrigaration available, it may be neceasary to provide as much as 1~.2 lbs 
per minute per occupant of additional air in order to obtain reasonable 
corafort during hot weather or heavy smoking. This additional ventilation 
mar be provicied either by the primary pressure source(s) or by re-circulation 
provided due allawance is made f or e£ficiency o; purification appare~tus used 
i.n the re-circulation system. 

.2.1.2 A miniffiun quantity of fresh air during warm.weather unpressurized (when no 
m~echanical cooling is available) of 3.0 pounds per minute per occupant should 
be provided. (Equivalen~ to approxiraately 40 CFM per person at.sea level.) 

.2.1.3 In addition to the min.imum quantity of fresh air stipulated an additional 
quantity of cabin air may be recircul~zted in order to provide proper tempera- 
ture distribution an d lawer air inlet temperature s during heating. 

.2.1.4 Toilets and g alleys should be provided with adequate exhaust systems which 
will prealude the possibility of any air supplied to such spe.ces moving 
into e►ny other oaaupied portion of the airplane, either through doors or 
recirculating systems. 	 . 

4.2.1.5 Air ~relocity in occupied spaces. 

4.2.1.5.1 During heating velocity over occupants should not exceed ?5 feet per 
minute. 
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4.2.1.5.2 During cooling (when mechanical means of cooling the ventilating air are 
provided) velocity over occupant should not eaoeed 300 fest per minute, 
exoept for individual seat air outlets. 

4.2.1.6 Air Inleta. 

4.2.1.6.1 General air supply to occupied spaces should be through inlets whiah are 
ad3uetable only for purpose of balancing the system but are not to be 
aontrollable by occupants. 

4.2.1.6.2 Al1 arew stations or points of localiaed heating should have inlets aon- 
trollable as to quantity or teQaperature. Suoh ad3ustment should not affeot 
the overall balance of the distribution system. 

4.2.1.6.3 Sleeper airplanes with enalosed berths should be provided with an inlet to 
ee~ch be rth partially controllable by the oacupant. 

I4.3 Preseurizings See SAE AeronautiQal Reoo~ended Praatioe entitled "Airplane 
Cabin Pressurization." 

I4.4 Coolings 

I4.4.1 Design Conditionst 

4.4.1.1 Ambient Conditions - The average maximum temperature ooinaident with the 
e~verage maximum h~unidity values for the four warmest months o~ the year in 
the territory where the airplane is to 'be operated should be used. For 
operation within the continental United States, v~lues of 100 F dry bulb 
and 33~ relative htianidity at sea level are aonsidered se ►tisPactory. 

4.4.1.2 Ce.bin conditiona - A dry bulb and relative hi.anidity (within~he_limits of 
30~ and 70y), the combination of which do not exaeed an effeotive temperature 
of 80 F, should be used. 

(ATOte: As defined in the ,A~merican Society of Heating and Ventilating 
Engineers, Heating, Ventilating and Airaonditioning Guide, "Effective 
temperature is a.n empiriaally determined index of the degree of warmth 
perceived on exposure to different combinatione of temperature, humidity 
and air movement.") 

4.4.1.3 The cooling load should, in adcition to all normal existing loads, in the 
case of pressurized airrlanes, include tha heat of compression from the 
pressure saurce in order to pexmit use of' the pressurizing system to 
control the rate of cabin pressure change from t~keoff during warm weather 
operation. 

4.4.1.4 When cooling is a000mplished by some form of the air cycle systems 

4.4.1.4.1 If the airplane is pressurized the source of pressure for pressuri2ation 
of the cabin can usuelly be employed at lawer altitudes as a source of 
pressure for an air aycle system. 
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