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l. PURPOSE:

l.1 "ARP - This recommended practice is based on sound enginecering principlss and
intended as guides for future standarc engineering practices for aircraft in-
dustry.m

1.2 This recomrended practice is to be considered as being currently applicable
and necessarily subject to revision from time to time, cdue to rapid develop-
ment cf the aircraft industry.

1.3 The following recommendations—ars cties ipeering reguirements
for the design and testing of such types of heating and ¥gntilating equipment
as arle now used on airplanes and for such as may be develgped to meeti the de=-
mand [imposed in the field of service.

2. SCOME:

2.1 Air Qonditicning System - General = Dealing(with Design Fgatures

2.2 Air Oonditioning Equipment - Commercial Passenger - Dealing with fealures.

Applilcatle only to commercial passenger’carrying aircraftd

2.3 Desinable Design Features - General information for use off those concerned in
meetilng requirements contained hérein,

3« AIR OONDITIONING SYSTEM - GENERALs:

3.1 Definpition:

3.1.1 An[aircraft air conditicning system should consist of tie followings

a2, | A source .of ‘heat,
b. | A scurcé’ef fresh air. (If a cabin supercharger is|used, a secord
source.of fresh air should be employed, second sourde to be completely
independent of the supercharger.,)
ce | Alecoling unite.

1 Air cycle machine with intercoolers or afterccolers,
2. Vapor cycle machine with evaporators and condensers,
de DIistribution system,

e, Exhaust system,

f. Temperature control.

ge Cabin pressure indicator,

h. Cabin low pressure warning device.

3.1.?2 The system may also include one or more of the followings
d, Filters

Nuste.

Sm0keo

Odor (or counter agents),

Gases,

Vapors,
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bes Recirculating fans,

c. Dehumidifier.

de Humidifier,

e. Germicidal lamps,

fo Germicidal Aerosols.

g. Automatic ‘temperature control,

he Automatic humidity control.

i. Cabin pressure regulating valves.

Jj. Cabin pressure altitude selector,

ke Cabin pressure rate of change selector,

l. Cabin relief valve,
Mme Cabin pacuum rellef valve,
n. Cabin pressure dump valve,

0. A means for controlling mass flow of supply air to pressSurized cabins,
P« Cabin [temperature indicator.
Qs Cabin humidity indicator,

3.2 OGeneral Recommendationss

3+.2e1 The design of the air conditioning system should be such as to preclude the
possibility of introduction of harmful concentrations of any toxdec, come
bustible objectionable flulds or gases from the aircraft or engine such

34242

3e2.3

3.2.).&

3.2.5

30246

34247

3.2.8

as exhaust| gases, de=icer fluids, gasoline'or the fumes therefrom.

The air copditioning system should provide adequate ventilation 4
ovjectionaple odor level and smoke, concentration for all normal f
ditions,

The duct diistribution system dincluding the air inlets to the occy
should be puch as to provide'for a minimum of temperature variati
movement in accordance with values hereinafter recommended, withi
conditionegd space,

An adequatp exhaust ‘system should be provided for removal of vitj

Emergency provisions should be made to remove smoke or other cont
resulting from‘@quipment malfunction or fire.
A temperath

which will provide a means for regulating the temperature w1thin
conditioned space independent of engine or airplane operation.

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

the airplane,

o avoid an
light con=

pied space
on and air
n the air

ated air,
aminants

Be provided

the air

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 min-
utes with an ambient temperature of =LOPF during all normal conditions of

The airplane heating requirements should be met at all altitudes from sea

level to the maximum design cruising altitude of the airplane,
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L. AIR CONDITIONING EQUIPMENT:

-3

b.1.2

h0103

Lok
b. 105

L‘olo6

Lel,7

Ls1 Component parts of the air conditioning equipment should be constructed of
materials throughout which are considered acceptable for the particular use,
and should be made and furnished with the degree, uniformity and grade of
workmanship generally accepted in the aircraft industry,

bo 2 Ventil

Component equipment should be designed to start and operate satisfactorily
at design atmospheric temperatures of =659F to +160CF local envirommental
conditions and ~65 F to 120°F ambient temperatures., Spe¢ific installations
require consideration of a broader range of temperatyres, This broader
e should be stipulated in the detailed specification,

n and crew station temperatures should not be less than 68°F at ~65°F
ide ambient temperatures,

imum desirable warm air temperature entering occupied space 200°F,

compartment temperatures should be above freezing ynless otherwise
ified,

ollowing equipment temperatires should be mainta.ned during flight:

ir driven instruments ghould be maintained at minimupn of LO°F.
istribution of heat within any crew station and all Bpaces normally
occupied by passengers  should be adequate to prevent air temperature variae
tions in excess of(10°F from floor to ceiling and the foryard and aft portion

of the space,

ting Requirementss

he2.1

Le2.1.2

Lhe241.1 Vemﬂ—vequ&mm—mm—amm from 1.0 #/min per

Air Quantitiess

passenger, depending on the volume of cabin per occupant, and degree 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 air washers,
a minimum of 1,0 #/min per passenger of outside air is required for odor
control,

Note: These ventilation requirements have been found satisfactory
with volumes of cabins per occupant between LO and 60 cubic feet,

In addition to the minimum quantity of fresh air stipulated an additional
quantity of cabin air may be recirculated in order to provide proper
temperature disitribution and lower air inlet temperatures during heating,



https://saenorm.com/api/?name=88d0c1a2cd85103e2d2767808b6b61c4

ARP Issued 1-1-143 ATR CONDITIONING EQUIPMENT, ATRPLANE GENERAL
85 C Revised 3_“15-56 REQUIREMENTS 7F»‘0R

- L -

le2.1.3 A minimum quantity of fresh air during warm weather unpressurized (when no
mechanical cooling is available) of LO CPM per minute per occupant should
be provided.

he2.1sli Sources of outside air should be capable of supplying a minimum of 30 CFM
of fresh air per occupant in the crew compartment., The air should not be
recirculated, but when exhausted, can be used for windshield heat, equip-
ment cooling, etc,

Le2.1.5 If the pir conditioning system is used for defogging and defrdsting cock-
pit transparencies, then the system should be capable of maintaining
adequate visibility for all conditions of aircraft operation.

Lhe2+1s6 Toilets| and galleys should be provided with an exhiust systemy the capacity

of which will exceed the air supply in order to preclude the possibility
of any pir supplied to such spaces moving into ‘@any other occupied portion
of the pirplane, either through doors or recirculating systems.

bhe2.1.7 Air Velpbcity in Occupied Spacess

Lbe2.1.7.1 Durinjg heating velocity over occupants should not exceed 75| per minute,

L‘o2olo702 Dur
provi
cept

cooling (when mechanical.means of cooling the ventilating air are

d) velocity over occupant should not exceed 200! per minute, ex=
or individual seat air outlets,

Lie2e1le8 Air Ini|

lie2.1.8.1 Generpl air supply  to occupied spaces should be through inl¢ts which are
ble only-for purpose of balancing the system but are [not to be

l1lable by -occupantse.

Lhe2.1.8.2 All ¢
ble~as to quantity or temperature, Such adjustment should not

ew stations or points of localized heating should have inlets con=
affeclt the overall balance of the distribution system. }

Le2.1.8.3 Sleeper airplzanes with enclosed berths should be provided with an inlet
to each berth partially controllable by the occupant,

L.3 Pressurizings See SAE Aeronautical Recommended Practice entitled "Airplane
Cabin Pressurization.®

Lh.li Coolings

Lhohel Design Conditions:

Lhelielel Ambient Conditions - The average maximum temperature coincident with the
average maximum humidity values for the four warmest months of the year in
the territory where the airplane is to be operated should be used. For
operation within the continental Uni®ed States, values of 100°F dry bulb
and 33% relative humidity at sea level are considered satisfactory.
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