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I. INTRODUCTION
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These specifications are to be considered ‘as being currently applicable and

necessarily subject to revision from time to time, due to rapid development of
the aircraft industry. The National Aircraft Standards Committ
a more complete standard covering design criteria for airplane heating and

ventilating systems and installations.

ARP-85 when avallable.

ee is developing

This NASC standard will supersede

The following recormmendations are based on practical enzlneerlng requlrements

for the [design and testing of such types of heating and ventllating equipment
as are now used on airplanes and for such as may be developed to meet the demand
imposed [in the field of service.

The SAE |does not recommend, approve or endorse any spécific

ype of heating or

ventilafing equipment and does not intend to limit“the manufgcturer's right to

choose gny design and type of construction so Yong as. the eq
the gendral requirements herein set forth,

II, SCOPE

This spgcification is written to cover heating and ventilatir
under fqur main classifications, ‘namely;

A

ipment conforms to

g equipment

HEATING AND VENTILATING EQUIPMENT - GENERAL - Degling

with features applicable to all makes and uses,

HEATING AND VENTILATING EQUIPMENT -'MILITARY - Dgal
with features applicable only to military aircrafit.

HEATING AND VENTILATING EQUIPMENT - COMMERCIAL - [

Dealing with features applicable only to commercial

aircraft,

L.

ing

DESIRABLE DESIGN FEATURES - General information fbr

use of those concerned in meeting requirements con-
tained herein.,
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ITI. HEATING AND VENTILATING EQUIPMENT - GENERAL & pages

A. DEFINITION.
1. The heating and ventilating equipment of an airplane comprises:
a. A source of heat.
b. Air induction system.
¢. Distribution system.

d. Exhaust system.

e. Tenmperature control.

2. Nomenclature used in this specification and which are not defined

b. Calin, Unpressurized - An airplane ¢&bin constructed in [the
conventional way and not designed for pressurization.

c. Digtribution System - That combination of ducts, cabin inlet
) butes

d. nts and
e cabin
the

€ ts which
of the

f. - unit

under consideration.
B. GENERAL REQUIREMENIS.

1. Component parts of the heating and ventilating equipment shall be
so constructed as to permit compliance with existing Government
specifications or others which may apply. &quipment shell be con-
structed of materials throughout which are considered acceptable for
the particular use, and shall be made and furnished with the degree,
uniformity and grade of workmanship generelly accepted ‘in the aircraft
industry, and satisfactory to the user.
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(Section ITI-B Cont'd) Page 3 of 8 pages--

' The deésign of the heating and ventilating equlpment shall ‘be such as
to preclude the - pos51b111ty of CO concentration in excess of 1 part
in 20,000 or .005 of 1%.

For methods of determination of CO concentration, refer to U.S. Army
Airplane Designers Hand Book, Section II, Part IIT - "Flight Test."

C. RATING AXD TEST REQUIREMENT.

1.

2.

5.

Flight speed

a. The airplane heating requirement shall be met both at -the speed of
best rate of climb at 2000 feet, and at: the speedcapd power for
maximum range.

Mipimum Altitude

a.] The minimum altitude for the airplane heating requirement shall be at
or above the critical altitude of the<{gngine. - '

Temperature Distribution Measurement

a.| Measurements of cabin air temperature shall be takeh to show that
when heating during flight the temperature variatiop shall not
exceed the limits specifiedin IV A-6 (Military and|V A-6 (Commercial).

b. Measuremente of equipment temperature shall be taken at all
criticel points on_or-within the equipmont.

0. Method of Measurement -

(1) It is recommended that standard accepted type thermo-
couplés properly shielded against radiation, in|combina-
tion with standard temperature recording equipment be
used.

Vellocitly Measurements

a. Measurements shall be made to show that flow velocl: ies
in all occupied zones are within the limits specified
in parts IV, (Military) and V, (Commércial) ‘of this
specificatlon. ’

b. Method of Measuremenf -

(1) It is reoommended that a velocity meter of the instan-
eous direct readlng type be used for ‘all air velocity
measurements.

¢

Cabin Air Floﬁ QﬁantifyfmeaEufeﬁe@ts

a. Measurements shall be made at a suitable point in the duct -

equipment where maximim possible airflow is available.

b. Method of Measurement of total flow. L
( ction VI-F) .
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D. EQUIPMENT CONTROL.
The heating system shall be cepable of control within the limits herein

specified without necessitating the shutting off of the hester when ambient
outside sir temperature reaches a meximum of 60° Fehrenheit.

E. TEST REPORT.

The responsible menufacturer shall furnish the user with s complete test report
to show that requirements as outlined herein have been met. Where climatio
conditions do not permit tests under design conditions, the manufacturer may
supplement the test report with reasonable cslculated deta.

IV HEATING & VENTILATING EQUIPMENT - MILITARY REQUIREMENTS

A. TEMPERATURES RECOMMENDED.
1. Design|outside ambient temperature:
a. Undressurized cabin ~ Minus 65° F)
b. Prgssurized cabin - Minus 65° F)
2. Design|cabin and crew station temperatures:

a. Minimum temperature - Plus 50° F at Minus 65° F Outside [Air
Tenperature.

b. Dejirable average temperature range - Plus 50° F to 60° F during
" hedting conditions.

3. Design|inlet temperatures:
a. Max imum desirable.entering warm air temperature - Plus 250° F.
‘4, Cargo (ompartments:

a. Minimum temperature - Plus 40° F.

5. Equipmqnt Temperatures:

a. The following equipment shall be maintained during flight
at the temperatures shown:

(1) Batteries - No requirement
(2) Ammunition - No requirement
(3) Gun Breeches - Plus 35° F Min with muzzle open
(4) Bomb Sights - Plus 5° F Min
(5) Gunners Turret Mechanism - Plus 35° F Min
(6) Air Driven Instruments

Gyro Instruments - Minus 30° F Min

All other Instruments - Minus 50° F Min
(7) Photographic Equipment - Plus 40° F Min
(8) Oxygen Pressure Reduction Regulators -

Plus 70° F to Plug 160° F
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b. All equipment having optical systems shall be furnished with
defrosting and defogging means.

6. The maximum temperature variation shall be + 10° Fahrenheit in
any crew station and in all spaces ‘normally occupied by passengers.

B. AIR VELOCITIES.
l. Drafts - Crew Station:

a. Maximum permissible velocity in any direction - 300 ft. per
minute during heating.

C. AIR QUANTITIES
l. Fresh Air:
a} Minimum quantity of fresh air passing through in h¢ater ducts
during extreme- cold weather - 1.5 lbs,/ per minute Ier occupant.
(20 CFM of standard sea level air per occupant)
b} Quantity of fresh air during hotiweather unpressurized
operation shall not be less than 1,75 lbs. per minuyte
per occupant (23 CFM of standard sea level air per|occupant).
2. Recirculated Air:
a4 In addition to theistipulated minimum fresh air supply, it is.

permissible to recirculate an additional quentity ¢f cabin air
in order to meet the heating requirements.

V. HEATING AND VENTILATING EQUIPMENT - COMMERCIAL REQUIREMENTS

A. TEMPE*ATURES RECOMMENDED .

l. Design, outside ambient temperature:

a{ “Unpressurized cabin - Minus 65° F

b. Pressurized cabin - Minus 65° F
2. Design Cabin and Cockpit Temperature:

a. Minimum temperature - Plus 68° F at design ambient
temperature,

b. Desirable average temperature range - Plus 68° F to Plus
76° F during heating conditions.

3. Design inlet temperatures
a. Maximum desirable entering warm air temperatures - Plus 160° F

b. Average desirable entering warm air femperature - Plus 125° F
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¢. Cargo Compartments:
&, Minimum temperature - Plus 400 F
5. Equipment Temperatures:

a. Air driven instruments shall be maintained at & minimum of
Plus 40° F

b. Batteries shall be maintained between Plus 40° F and Plus
110° F during flight.

a9

6. The QIpSLrs o variation shs be—s
ces normally occupied by passengers.

aximum station
and in jall spa

B. AIR VELOCITIES

1, Drafts |- Crew or Passenger Station:

C. AIR QUANTIT[LES

l., Fresh A

imum quantity of fresh air passing in heater ducts during
eme cold weather - 1.9271bs. per minute per occupant
(25| CFM of standard sea~lével air per occupant)

b, Quantity of fresh air during hot weather operation shall|not
be less than 3.06(1bs. per minute per occupant. (42 CFM of
stapdard sea level air per occupant)

2. Recircullated Airy

as In pddition to the stipulated minimum fresh air supply, it is
perpisgible to recirculate an additional quantity of cabjn air

D. HUMIDITY

Means shall be provided, or the system shall be so designed to insure
a minimum of fog or condensation on the interior of the airplane.

VI. DESIRABLE DESIGN FEATURES

A. HEATING SYSTEM

1. Should be capable of limited ground operation with no outside source
of power (Military)

2. Should be capable of satisfactory operation during power off of any
one engine on multi-engined aircraft.
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