Society of Automotive Engineers, Inc. AERONAUTICAL

29 West 39th Street _ I\IKP'ESES B
New York City RECOMMENDED PRACTICE
AIR CONDITIONING EQUIPMENT, AIRPLANE lssued 1.1-43
GENERAL REQUIREMENTS FOR Revised 8-1-48

1. FURPOSE:

1.1 "ARP - This identification is used for design and dimention standards or per-
formance specifications based on sound engineering principals and intended as
guides for future standard engineering practices for the aircraft industry."
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2. SCOPE:

3. AIR CONDITIONING SYSTEM - GENERALs

1.2 This recommended practice is to be considered as being currently applio@ble and

necessarily subject to revision from time to time, due to rapid development of
the aircraft industry.

1.3 The following recommendations ars based on practical engineering requirements
for the flesign and testing of such types of heating and ventilating equipment

as are npw used on airplanes and for such as may be developed|to meet the demand
imposed fin the field of service. '

2.1 Air Condfitioning System - General - Dealing with{design features.

12.2 Air Conditioning Equipment - Commercial Passenger - Dealing with features. -
Applicablle only to commercial passenger carrying aircraft.

2.3 Desirablp Design Features - General information for use of th¢se concerned in
meeting requirements contained hereins
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3.1 Definitibn.

3e.lel  An airpraft alr conditioning system should consist of the following:

A Eourée of heat;

A pource of fresh air. (If a cabin supercharger is used|a second source

of| fresh air should be employed, second source to be completely independent
of| the supercharger.) . -

Distribution system.
ExE;ust system.
Te ontrol

and may include one or more of the following:
Cabin supercharger and driving mechanism.
Intercoolers or aftercoolers,

Cooling unit,

Filters.

(1) Dust

(2) Smoke

(3) Odor (or counter agents)
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3.2 Goneral Recom

"yo Cabin tepmperature indicator.

aa, Cabin lo

-2-

.j» Recirculating fans.

k. Dehumidifier.

1. Humidifier.

m. Germicidal lamps.

n. Germicidal Aerosols,

0. Automatic temperature control.

p. Automatic humidity control.

ge. Cabin pressure regulating valves.

r. Cabin pressure altitude selector.

s. Cabin pressure rate of change selector.
t. Cabin emsrgency pressure relief valve.
u. Cabin vacuum relief wvalve.

v. Cabin pressure dump valve.

w. A means eSS
x. Cabin pressure indlcator.
z. Cabin humidity indicator.

pressure warning device.

bndations:

3.2.1

3.2.2

3.2.3

' 302.4

34245

3.2.6

3.2'7

3.2.8

materials throughout which are considered acceptable for the partic
and should bp made and furnished with the degreé; umiformity and gr
workmanship penerally accepted in the aircraft) industry.

Component pafrts of the air conditioning equipment should be constru};ed of

ar use,
de of

The design of the air conditioning equipment shall be such as to preclude

CO concentration in excess of 1 part in-20,000 or .005 of 1%.

The alr conditioning system should provide adequate ventilation to

void an

objectionablp odor level and smoke, concentration for all normal flight con-

ditions.

The duct disfribution system/including the air inlets to the occupi
should be such as to provide for a minimum of temperature variation
movement in hccordance with values hereinafter recommended, withln ]
conditioned ppace.

d space
and air
the air

An adequate pxhaust system should be provided for removal . of yitiatndiair.

A temperature

provided

which will provide & moans for regulating the temperature within the air con~-

ditioned space independent of engine or airplane operation.

The airplane heating requirement should be met at all speeds and attitudes of -

the airplane.

The heating system and the airplane insulation should be so designed that a

stable average temperature condition of 75 F can be achieved within

30 minutes

with an ambient temperature of -40 F during all normal conditions of flight.

AN
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3.2.9 The airplane heating requirements should be met at all altitudes from sea
level to the maximum design cruising altitude of the airplane.

14.1.3 Maximum desirable warm air temperature entering occupied space 200 F.

4., AIR CONDITIONING EQUIPMENT:
4.1 Ambient design temperatures mimnus 65 F.

4.1.2 Cabin and orew station témperatures should be not less than 68 F at minus 65 F
outside ambient temperature.

l.

4.1.4 Ceargo compartment temperatures should be not less than 40 F.

4.1.5 The following equipment temperatures should be maintained .during flight:

a. Ai driven instrﬁments should be maintained at minimum off 40 F.
b. Batteries should be maintained between 40 F and 110 F.

4.1.6 The digtribution of heat within any orew station{and all spalces normally oc-
.cupied |by passengers should be adequate to prevent air tempejrature variations

.. in excqgss of 10 F from floor to ceiling and.the forward and jaft portion of

- the spgce. -

4.2 Ventilating requirements:

4.,2.,1 Air Qugntities:

4.2.1.1

4.2'1 .2

4 '2 .1.5

4.2.1.4

4.201.5

Sourges of outside air should be capable of supplying a mipimum of 1.0 lbs
per minute per occupant during all normel flight conditions. Depending on
the gffectiveness of the(distribution system and on the ampunt of mechanical
refrigeration available, it may be necessary to provide as|much as 1.2 1lbs
per minute per occupant of additional air in order to obtafin reasonable
comfgrt during hot-weather or heavy smoking. This additiohal ventilation
may Ye provided either by the primary pressure source(s) ofr by re-circulation
provided due allowance is made for efficiency of purification apparatus used
in tHe re-circulation system.

A migimumiquantity of fresh air during warm .weather unprespurized (when no
mechgnical cooling is available) of 3.0 pounds per minute per occupant should
be pivvtaaﬁT__fEQEtVETEnt to approximately 20 CFM per person at .sea level.)
In addition to the minimum quantity of fresh air stipulated an additional

quantity of cabin air may be recirculated in order to provide proper tempera-
ture distribution and lower air inlet temperatures during heating.

Toilets and galleys should be provided with adequate exhaust éystems'which

~will preclude the possibility of any air supplied to such spaces moving

into any other ocoupied portion of the airplane, either through doors or
recirculating systems. : .

[

Air veloclity in occupied spaces.

4.2.1.5.1. During heating velocity over occupants should not exceed 75 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 exceed 300 feet per minute,

except fo

40201 8 Air InletSu

r individual seat air outlets.

4.2.1.6.1 General air supply to occupled spaces should be through inlets which are
adjustable only for purpose of balancing the system but are not to be
controllable by occupants.

4.2.1.6.2
trollable
the overa
402.1 06 03 Sleepel‘ a,
each bert

4.3 Pressurizing:;

4.4 Cooling:
4.4.1 Design Condiy

as to quantity or temperature.
11 balance of the distribution system.

All crew statlions or points of localized heating should have inlets con-
Such adjustment should not affect

h partially controllable by the occupant.

See SAE Aeronautical Recommended Practioe entitled “Aij
Cabin Pressurization."

ions:

4.4.1.1

Ambient Con

ditions = The average maximum température coincident wif

average max
the territ

operation wiithin the continental United States, values of 100 F dr;
and 33% relhtive humidity at sea level are considered satisfactory

imum humidity values for the four warmest months of the
where the airplane is to be operated should be used.

irplanes with enclosed berths should be provided with ai inlet to

"plane

th the
year in
For
r buld

4.4.1.2 Cabin conditions - A dry bulb and relative humidity (within_the_limits of

44143

30% and 707), ths combination of which do not exceed an effective |

of 8O F, s

(Note: As
Engineers,
temperature
perceived
and air mo

uld be used.

defined in the American Society of Heating and Ventilat
Heating, Ventilating and Airconditioning Guide, "Effect:
is an empirically determined index of the degree of waij

exposure to different combinations of temperature, hu
ment,")

Cempe re.ture

H1 g
lvVe
mth
nidity

The cooling

in the

case of pressurized alrglanes, include the heat of compression from the
pressure source in order to pemit use of the pressurizing system to
control the rate of cabin pressure change from takeoff during warm‘weather

operation.

4.4.1.4 When cooling is accomplished by some form of the air cycle system:

4.4 .1 .4 .1

If the airplane is pressurized the source of pressure for pressurization
of the cabin can usually be employed at lower altitudes as a source of

pressure

for an air cycle system.

/
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