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Society of Automotive Engineers~ Inc. 	A E R 0 N A U T I C A L 29 West 39th Street 	 ARP 29 2 

	

Nsw York Clty 	 RECOMMENDED PRACTICE 
Ilssued 11 —]_5-5~1 I 

AIR CONDITIOIQING~ iiEI~ICQPTERS~ GENERAL REQUIREMENTS FOR 	 Revi~se 

1. P'URPOSE : 

1.1 This recoimnended practice is based on sound engineering principles and 
intended as guides for future standard engineering practices for the 

	

aircraft industry. 	 ~ 

1.2 The detailed recommendations are based on practical engineering requirements 
for the design, installation, operation, and testing of such types of heat- 
ing and ventilating equipment as are nar~ used on helicopters and for such 
as may be developed to meet the demand i.mposed in the field of service. 

2. SCOPE: These recommendations are wri.tten to cover the general requirements 
of helicopter air conditioning anci are subdivided as follows: 

2.1 Air Conditioning System: Dealing with the general design aspects. 

2.2 Air Conditioning  Equipment: Design requirements for satisfactory system 
function and performance. 

2.3 Desirable Design Features: General information for use of those concerned 
in meeting requirements contained herein. 

2.fj Winterization and Pre-heating. 

3. AIR CONDITIONING SYSTEM: 

3.1 Defi+nition: 	 . 

3.1.1 A helicopter air conditioning system should consist of at least the 
following: 

a. A source of heat 
b. A source of ventilating air 
c. I}istribution system 
d. Exhaust system 
e. Temperature contro 1 

3.1.2 The system ma,y also include one or more of the follawing: 

a. Cooling unit 
b. F`ilters 

1) Dust 
2) Smoke 
3) Odor (or counter agents) 

c. Recirculating fan 
d. Dehwnidifier 
e. Humidifier 
f. Cabin temperature indicator 
g. Cabin humidity indicat4r 
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3.2 General Recommendations: 

3.2.1 The design of the air conditioning system should be such as to preclude 
CO concentration in excess of 1 part in 20,000 or .005 of 1% under all 
operating conditions. 

3.2.2 T~e air conditioning system should provide adequa.te ventilation for all 
flight and ground conditions. 

3.2.3 The duct distribution system including the air inlets to the occupied 
space should be such as to provide for a minimwn of temperature variation 
and should provide air movement in accordance with values hereinafter 
recommended, within the air conditioned space. 

3.2.l~ An adequate means should be provided for removal of exhaust air. Emergency 
provisions should be made to remove smoke or other contaminants resulting 
from equipment malfunction or fire. 

3.2.5 A t emperature control system, either manual or automatic, should be 
included which will provide a means for regulating the temperature fri.thin 
the air conditioned space independent of engine or helicopter operation. 

3.2.6 The helicopter heating and ventilating requirement should be met at all 
speeds, directions of flight, hovering, and altitudes of the helicopter. 

3.2.7 Consideration should be given to materials utilized and to the location 
of components and connections to assure a minimum fire hazard from the 
heating system, (i.e., insulation, location of the fuel drains, tank vents, 
etc.). See applicable portions of ARP 266. 

3.2.8 The consideration of minimum weight is of extreme importance in the design 
of the air conditioning system and component equipanent for helicopters. 

4. AIR CONDITI OIJ~NG EQUIPMENT: 

lt.l Component parts of the air conditioning eq~pment should be constructed of 
materials which are considered acceptable for the pa.rticular use, and should 
be made and furnished with the degree~ uniformity and grade of worlananship 
generally accepted in the aircraft industry. 

1t.2 Comnonent equipment should be designed to start and operate satisfactorily 
at desi.gn temperatures of minus 65F to plus 160F, local envirorunental con- 
ditions and minus 65F to plus 120F ambient atmospheric temperatures. Special 
installations may require consideration of a broader temperature range for 
envLronmental conditions. If required, these would be stipulated in the 
detail specification. 

4.2.1 Cabin and crew station temperatures should not be less than ltOF at minus 
65F outside ambient temperature. 

' 

/ 

~ 
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1~.2.2 The distribution of heat within any crew station and all spaces normally 
occupied by passengers should not cause undue discomfort to any occupants. 
According~y, present design practices have established a limitation of 
250F for the warm air entering the occupied corapartments. 

;~.2.3 The distribution of heat should be adequate to prevent air temperature 
variations in excess of 20F from foot to head lenel of personnel in a 
seated position in the forward and aft portion of the space. 

Lt.3 Ventilating Requirements: 

1t.3.1 Air Quantities: 

~•3.1.1 Th~e ventilating system should be capable of suppl,y~ing a minimum of 
1.0 lb/min of fresh air per occupant during all normal flight conditions. 

~.3.1.2 During wa.rm weather the system should be capable of supplying at least 
3.0 lb/min of fresh air per occupant (equivalent to approximately !t0 
cfm per person at sea level). 	 , 

Lt.3.1.3 In addition to the minim~un quantity of fresh air stipulated, an 	~ 
additional quantity of cabin air m~y be recirculated in order to provide 
proper temperature distribution and lower air inlet temperatures during 
heating. 

4.3.2 Air Velocity in Occupied Spaces: 	. 

Lt•3.2.1 During heating the ma~dmum air velocity over occupants should not 
exceed 75 feet per minute. 

L~.3.2.2 Dur•ing ventilating (no heating) the air velocity should not exceed 
300 feet per minute over occupants. 

4.3.3 Ai.r Inlets: 

l~.3.3.1 General air supply inlets to occupied spaces should be through openings 
which may be ad~ustable if desired, provided that such adjustment does 
not appreciably affect the overall balance of the distribution system. 

4.3.1t cooling: 

4.L~ Pressurization: 

(Note: At the present time these general requirements 4.3.L ►  and !~.l~ are 
noted for possible future consideration.) 

• 
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~.5 Temperature Con~rol: 

1~.5.1 A minimwn of the folloxi.ng temperature controls should be provided: 

a. Ov~erheat safety switch associated with the heat source in the air 
conditioning system. 

b. Duct temperat~e limit sWitch to conform with the requirementa of 
paragraph 4.2.2. 

c. A control device to maintain the occupied space at the desired 
temperature level. 

l~.5.2 The controls of the entire system should be accessible on~y to the creW 
members (see paragraph lt.3.3). 

1~.5.3 The applicable portions of ARP 89A on temperature control equipment should 
be considered. 

4.5•1~ If an automatic temperature control is used~ prov3.sion should be made for 
a simple means of manually over-riding such controls for emergency operation. 

l~.6 Heater Installation: 

1~.6.1 In helicopter air conditioning systems where a combustion type heater is 
used as the source of heat~ the installation requirements as presented in 
~AE ARP 266 are applicable. In addition, the pertinent sections of ARP 86~ 
on exhaust gas heat exchangers are applicable. 

l~.7 Defogging and Defrosting: 

1~.7.1 If the air conditiorxing system is used for defogging and defrosting cock- 
pit transparencies then the system should be capable of maintai ning adequate 
visibility for all conditions of helicopter operation. 

5• DESIRABLE DESIGN FEATURES: 

5.1 Heating S~rstem: 

5•1.1 Without the helicopter propulsion enginss operating, the system should be 
capable of ground operation with only external electrical power provic~ed. 

5.1.2 Consideration should be given to maintaining all occupied compartment 
surface temperatures below that ob3ectionable to touch. 

5.2 Ventilation: 

5.2.1 Consideration should be given to the provision of indtvidual air inlets 
in passenger type aircraft. 	 ~ 

5.2.2 Outside fresh ai r intakes should be located so that the f law characteristics 
will not be materially affected by the altitude, direction of fltght, and 
hovering of the helicopter. 

/ 

/ 
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5o2a2,1 Ira addi~,ion 9  ~en~ilating air in~ake locatioras should be such tha~ ~he~r 
~rill preclude en~rance of ob~~c~ion~ble quars~ities of ar~ ~o~c ox° com= 
bustible gluids gx°om the aircraft 9  such as exhaus~ gases 9  de~ices° fl.ui.ds9 
gasoline 9  oil or the g~n~s ~ther~ gs~om 9  f~om en~e g^ix~g ~he ~en~ila~ing six° 
s~s~em (or the combustion air sys~em in ins~alla~ions utilizing com~ 
bus~ion ~ype Y~ea~ers) o I~a de~ea~nining ~he location of aix° in~akes a 
careful analysis shoul.d be mad~ of eaa~ine exhaus~ gas d3.s~r3.bu~ion 
crea~eci by recircula~iora by the ro~os~ (s)o The CO concen~x°ation should 
not exc~ed ~hat given in paragraph 30201 under all. fligh~ conditions 
and groiarid maneuvea°ing o 

5a 2 0 2, 2 In ~dditiony infiltratio~ of engine exha~tast gase~ ~hrou~a ~~e ~uselag~ 
s~ould be preclud~d b~ means such as adequa~e sealing oa° px°oviding a 
sligh~ positiee pressuy°e wi~hin the occupied spaces 9  ~alcing in~o con~ 
sidera~ion the pre~su g~~ dis~x^ibu~ion ax°owc~d ~he fuselag~o 

5,2,203 Cons3d~ra~ion should b~ gi~n ~o location anci design so ~cP~a~ rain o~ 
ob~~c~ionabl~ fox°eign ma~~te~ ~rill no~ en~cer ~~e op~ningo If such location 
is impractical 9  ~hen a particl~ sepaxa~or should be ins~alled in th~ duc~ 
sys~em immedia~ely af°~er ~he inle~o 

5e3 Cooling for ~anspoa~ ~pe Aix°c~afits 

5a3o1 Considera~ion s~ould be gieen gox° addi~ional ven~lating and cooling 
pro~isions ~ox° ;~assenge~ calrxx~ring ~ranspo~°~ ~~pe helicopterso 

5030101. Sufficien~ venf,i,ilating should be provLded dwring ~arm ~rea~her opera~ion 
in fligYi~ and on ~he ground ~0 1imi~ c~bin ~empera~~es ~o ~ifi,h;.n lOF 
aboee ambiento 

5030102 Fox° long range t~°anspor~ ~~ helicop~ers 9  conside~ation of fi.he continued 
comfor~ of the passenger~ and crer~ should incl~e iche possible u~tilizafiion 
of additional. mechani.cal means of coolingo 

~o3elo3 Means should be provided gox° ~he connec~ion of a grouxtd air condif.i.oning 
trucko 

6, 4~IfiTTERIZATION AND PRE=HE.ATINGs 

601 Genex~al R~commenda4~,ions o 

6alo g  The a~commenda~ions presen~ed hex°ein are limi~ed generally f,o pre=heating 
~quipmen~ associa~ed ~i~h ~he air condi~ioning sys~em D~ea~ing equipmen~o 
Howevex~ a  ~his is consisten~ wi~h ~che opex°ational req~iremen~s of' 2helicop~ers9 
par~icularly for mili~aay c~~f~c 9  which dictate ~he need fox° an in~egral 
pre=heating ins~allationo These x°equi.reme~s aa°e such ~ha~t the helicop~e~ 
po~aex° plari~ can be shu~c do~na a~ ~~^emote loca~,ion and restax°ted r~i~hou~ the 
aid of external s~artirig and pre=heating eqta~pmen~o Kits may be provided 
for fi,~is puxpose to be used oril.y~ when condi~ions es~,ablish a requiramen~ 
gor px~=hea~o 
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