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I . INTRODU CTION 

These specifications are to be considered as beirig current].y applicable and 
necessarily subject to revision from time to time, due to rapid development of 
the.aircraft i,ndustry. The National Aircraft Standards Committee .is developin~ 
a more complete standard covering design criteria for airplane heating and 
ventilating.systems and installations. This N~SC standard will supersede 
ARI'-85 when available. 

The following recommendations are based on practical engineering requirements 
for the design and testing of such types of heating and ventilating equipment 
as are now used on airplanes and for such as ma;~ be developed to meet the demand 
imposed in tY~e field of service. 

The SI~E does not recommend, approve or endorse ariy specifie type of heatin~ or 
ventilating equipment and does not intend to limit the r.ianufacturer's right to 
choose any design and type of construction so long as tr.e equipment conforr,is to 
the general requirements herein set forth. 

II. SCOPE 

This specification is vrritten to cover heating and ventilating.equipm~nt 
under £our main classificatioris, namely; 

A. HEATING AND VENTTLAT3I~G EQUTPMENT - GEr1ERAL - De.aling. 
with features applic~ble to all makes and uses. 

B. HEATING AND VENTILATiNG EQUIPMENT - MILITARY - Deal`ing 
with features applicable only to military airc.raft. 

C. HEATING AND VENTILATING EQUIPMENT - COl+IIt~RCIAL.- 
Dealing with features applicable only to commercial. 
airc~aft. 

D. DESIRABLE DESIGN FEATURES - General information for 
use of those concerned in meeting requirements con- 
tained herein. 

('.....,...,1.. ~n.~ 6.. c....._... _c e.••---•---- °---- - ' 	 Printed in 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ar
p8

5a

https://saenorm.com/api/?name=405e2507104ba749ab1ecf0b25fc5700


~~~ A lssued 1-1-43 	~TING ,AND VENTII,ATING EQUIPMEN2, AIRPI.~NE - 
~i  Revised 11-1-43 	 rENERAL REf,~,UIREMENTS FOR 

III. HF;~.TING ~.ND VElv'PILATING E~,UIPPI~NT - GENERAL 	 ~ge 2 of 8 pe.gee 

A. DEFINITION. 

1. The heating and ventilating equ~pment of an airplane comprises; 

a. A source of heat. 

b. Air induction s;~stem. 

c. Distribution system. 

d. Exhaust system. 

e. Temperature control. 

2. Nomenclature used in this spacification and which are not defined 
elsewhere are listed with definitions beiorv: 	 . 

a. Cabin, Pressurized -~n airplans cabin which is sealed and so 
constructed as to permit the maintair~ing of a comfortable 
altitude pressure inside vrhen operating at high altitudes. 

b. Cabir~, Unp.ressurized - An airplane cabin cons'tructed in.the 
conventional way and not designed for pressurization. 

c.~ Distributio~ System — That combination of ducts, cabin inlet 
air openings and individual air inlet vents which distributes 
the air. conditioning supply to the cabin. 

d. Exhaust Systetn - That combina.tion of air dischar~e vents and 
outlet grilles that permits the discharge of air f rom the cabin 
to the outside in the cycle of heatin~ or ventilating of the 
airplane. 	 - 

e. Induction Syster.►  - That combination of scoops and ducts which 
introduces outsiae air to the air distribution equiF~ment of the 
airplane. 

f. Tera~erature, A.~+ibient - The temperature surrounding the unit 
under consideration. 

B . GENENAL RE~;U IRENENTS . 

1. Component parts of the heating and ventilating equipment shall be 
so constructed a~ to ~errnit compliar.ce with existing Goverrunent 
specifications or others which may apply. Equipment shall be con- 
stru,cted. of materials triroughout which are considered accepta.ble for 
the narticular use, and shall be made And furnished with the degree, 
ur_iformity and gro.de  of worirsnanship genere.11~~ accepted in the aircrAft 
ir.dustry, and satisfactoi°y to the user. 
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2. The desi~n of the heating and ventilating equipment shall be such as 
to preclude the possibility of CO concentration in excess of 1 part 
in 20,000 or .005 of lo. 

For methods of determination of CO concentration, refer to U.S. 4rmy 
Airplane Designers Hand Book, Section II, Part IZI -"Flight Test." 

C. R~TIti?G AA?D TEST RE~UIREMENT. 

1. Fli~ht speed 

a. The airplane heating requ'irement sha~l be met both at the speed of 
best rate of climb at 2000 feet, and at the speed and power for 
maximum range. 

2. Minimum Altitude 

a. The minimum altitude for the airplane heating requirement shall be 
at or above the critical altitude of the engine. 

3. Temperature Distribution I~easurement 

a. L'~Ieasurements of cabin a'ir temperature shall be taken to show that 
when heating during flight the temperature variation shall not ex- 
ceed the limits specified in IV A-6 (Military)and V A-6(Commercial). 

b. Measurements of equipment t er~perature shall be taken at all 
critieal points on or within the equipment. 

c. Method o£ P~easurement - 

(1) For actual air temperature; it is recommended that standard 
accepted type thermo couples, properly shielded against 
radiation, in combination vrith standard temperature record- 
ing equipment be used. 	 • 

(2) For apparent temperature as will be experienced by personnel 
or equipment due to combination of radiation and air temper- 
ature, thermo couples should be bar.~e or preferably embedded 
in a block of blackened metal. 

4. Velocity Measurements 

a. Measurements shall be made to show that flow velocities in all 
occupied zones are within the limits specified in parts IV, 
(I~ilitary) and V, (Commercial) of this specification. 

b. Method o£ P~leasurement - 

	

,~ 	 (1) It is recommended that a velocity meter of the instanta- 

	

''~ 	 neous direct reading type be used for all air velocity 
measurements. 
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5. Csbin Air Flovr Quantity MeaSUrements 

a. Measuremer~a shell be made at a suitable point in . the duct equipmezit 
where maximum p.ossible airflaw is available. 

b. Method of l~easurement of total flow. 
(Ref er to Section VI-F) 

D. EQUIPMENT CONTROL. 

The heating syst ea shell be capable of control within the limits herein 
specified without necessitating the shutting off of the heat.er when embient 
outside eir temperature reacshes ~ maxi.mum of 60° Fahrenheit. 

E . TEST REPaF2T . 

The responsible manufaoturer shell furnish the user v:ith a complete test 
report to show that requirements ~s outlined herein have been met. 1N~ere 
climatic conditions do not permit tests under desiga conditions, the manu- 
facturer may supplement the test report aith ressonable calculated data. 

IV. HEATING & VENTILATIPIG EQUIP1~EPlT - MILITARY REQUIF.EMEP~TS 

A. TEMPERATURES RECONR~NDEb. 

1. Outside Ambient Temperature for design calculations at sea level pressure 
of 29.Q2 inches Hg. 

e. Unprossurized cabin -:diinus 65~ F) 

b. Pressurized cabin - Minus 65~ F} 

2. Deaign cebin and crew station temporaturee~ 

e. Minimum temperature - Plus 50° F at ~Rinus 65° F Outside ~.ir 
Temperature. 

b. Desirable avera~e temperature range - Plus 50° F to 60° F during 
heating conditions• 

3• Desi.gn inlet temperaturess 

e. Meximum desirable entering warr~ air temperature - Plus 250° F. 

4. Cargo Compartmentss 

a. Minimum temper~ature - Plus ~0° F. 

5.. Equipment Temperaturess 

a. The following equipment shall be mairxt~ined during flight ~t the~ 
temperatures showns 

(1) Batt eries - No requirement 
' (2) Amraunition - No requirement 

(3) Gun Breeohes - Plus 35° F Min vrith muzzle open 
(4~ Bomb Sights - Plus 5° F Min 

~
5) Gunners Turret D4echanis~ - Plus 35° F Min 
6) Air Driven Instruments 

Gpro Instrumerrts - Pdinus 30° F~in 
A11 other Instrumerits - Minus 50° F Min 

(7) Photographia Equipmerrt - Plus 40° F~lLin 
(8) Oxy~en Pressure Reduetion Ree:ulators-Plus ?0°F to Flus ] 
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b. All equipment having opticai systems shall be f'urnished with 

	

defrosting and defogging means. 	 ~ 

6. Ths maximum temperature variation shall be + 10° Fahrenheit in 
any crew station and in all spaces nor~nally occupied by passengers. 

B. AIR VELOCTTIES. 

1. Drafts - Crew Station: 

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

C. AIR ~UANTIT~ES 

1. Fresh Air: 

a. biinimum quantity of fYesh air p.asaing through the heater ducts 
during extreme.cold weather - 15 cubic feet per minute per occupant 
at sea 1eve1. 

b. Quantity of fresh eir during hot weathsr unpressurized 
operation shall not be less than 1.75 lbs. per minute 
per occupant (23 CFT~[ of standard sea level air per occupant). 

2. Recirculated Air: 

a. In addition.to  the stipulated minimum freah air supply, it is 
permissible to recirculate an additional quantity of cabin air 
in order to meet the heating rsquirements. 

V. HEATING AND VE:dTILATIN`s EQUIPMENT - COI~~RCIAi~ R.QUiREMENTS 

A. TEMPERAiURES FZECONFuiENDED. 

1. Design outside ambient temperature: 	 ' 

a. Unpressurized cabin - Minus 65~ F 

b. Preasurized cabin - Ninus 65° F 

2. Design Cabin and Cockpit 

a. Ddinimum temperature 
' 	temperature. 

b. Desirable avera~e te~ 
76° F during heating 

Temperature: 

- Plus 68° F at design ambient 

nperature range - Plus 68° F to F'lus 
conditions. 

~~ 
3. Design inlet temperatures 

~ a. Maximum desirable entering warm air temperatures - Plus 160° F 
, 

b. Average desirable entering warm air temperature - Plua 125° F 
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4. Cargo Compartments: 

a. ~Ginimum temperature - Plus 40~ F 

5. Equipment Temperatures: 

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

b. Batteries ehall be maintained ~etween Plus 40° F and Plus 
110° F during flight. 

6. The maximum temperature ~ariation shall be + 4° F in any crew station 
and in all spacee normally occupied by paeeengera. 

B. AIR VELOCITIES 

1. DraYts - Crew or Passenger Station: 

a. ~sximum velocity in any direction -.100 £eet per minute during 
heating. 	 , 

C. AIR QUANTITIES 

l. Fresh Air: 

a. Minimum quaatity of fresh air paseiag in heater ducts dur.ing 
extreme cold weather - 1.92 lbs. per minute per occupant. 
(25 CFB~ oP standard sea level air per occupant) 

b. Quantity of f'resh air during hot ~reather operation ehall not 
be 1 ess than 3.06 lba. per minute per occupant. (42 CFM of 
standard eea level air per occupant) 

Z. RecirculQted Air: 

a. In addition to the stipulated minimum fresh air supply, it is 
permissible to recirculate an additional quantity of cabin air 
in order to meet the heating requiremente. 

D. HUMIDITY 

Meane shall be provided, or the system shall be so designed to inaure 
a minimum of ~og or condensation on the interior of the airplane. 

.~DESIRABLE DESIGN FEATURES 

A. HEATING SYSTEM 

I. Should be capable oF limited ground operation with no outside eource- 
of power .(Military) 

2. Should be capable of satiafactory operation during power ofi' of any 
one engine on multi-enginad aircraft. 
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