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a EXCHANGER TYPE IRevised 

ARP 266 OMMENDED PRACTICE 
AERONAUTICAL 

1. PTIFPOSE: To nrovide a recommended n rac t i ce  covering t h e  recommended safety 
and performance Dractices found desirable  i n  service i n  the  i n s t a l l a t i o n  of 
combustion heaters ,  as spec i f ied  i.n Society of Automotive Engineers Aeronautical 
Standard AS 143 and ce r t a in  auxiliary devices which are considemci necessary 
t o  t h e  safety and nerfonnance of t he  heaters  as used i n  cer ta in  a i r c ra f t .  

2. SCOPE: 
combustion heaters  used i n  the  following applications.  

This recommended prac t ice  i s  wri t ten t o  cover the  i n s t a l l a t i o n . o f  - 
2.1  Fuselage ComDartment Heating: ( A l l  occupied regions, cargo space, and 

t ransparent  area heating).  

2.2 Thermal Ice Prevention System: 

2.3 Engine and Accessory Heating: (When hea ter  is  i n s t a l l e d  as part of the  
aircraft)  . 

3. GENERAL REQTJIREMENTS: 

3.1 Heater: An i n t e r n a l  combustion heater  t h a t  meets the  requirements o f t h e  SAE 
Aeronautical Standard AS 143. 

3.2 Materials and Workmanshin: 

3.2,1 The i n s t a l l a t i o n  should be made with materials throughout which are con- 
s idered acceptable f o r  t he  particular use intended and should be made and 
furnished with a degree, uniformity, and grade of woriananship generally 
accepted wtthin the  a i rcraf t  indiistly. 

3.2.3 Consideration should be given f o r  ducting, shrouding, insulat ion,  and 
connections i n  the  immediate v l c i n i t y  of t h e  hea ter  t o  assure a minimum 
f i r e  hazard from the ins t a l l a t ion .  

3.2.3 Any material o r  sea l ing  comnounds should be free from smoke and not be- 
suscept ible  t o  ign i t i on  under highest  temneratures t h a t  can be expected 
during any operation of t h e  hea te r  which would not cause the  heater  t o  be 
shut down. 
wicking act ion,  which would result i n  a smoke o r  f i r e  hazard. 

Insulat ion exposed t o  hydraulic o i l  should be t r e a t e d  t o  avoid 

3.3 Design Features.: 

3.3.1 To nrevent a heater  f r o m  overheating e i t h e r  i t s e l f ,  t he  discharge air, o r  
t h e  surrounding s t ructure ,  the  desirable  m a c t f c e  i5 t o  provide a ven t i l a t ing  
airf low across t h e  heat exchanger i n  a quant i ty  t h a t  will not  allow excessive 
bmpeWa%u;.a~ with the  normal temperature control  equipment inoperative,  
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3.3.3 

3,304 

3.3.5 

3.3.6 

3.3.7 

Iwud 2-242 
Re-‘ COMBUSTION HEATER EXRANGER TYPE 

INSTALLATION, HEATERC, AIRPLANE, INTERNAL 

The seal ing mater%als o11 the duct work should be so i n s t a l l e d  t h a t  the  
inadvertent flowing of t he  sealant  w i l l  not result i n  clogging of the a i r  
passages and subsequent high temperatures. 
be so designed t h a t  a i r f low r e s t r i c t i o n s  cannot occur. 
possible f o r  inflammable materials tò receive axcessive heat by radiat ion 
o r  conduction, thereby causing ign i t ion ,  

The duct work jo in t s  should 
It should not be 

The instalJation should be such that a l l  of the equipment w i l l  operate 
within normal. ranges of power, fue l ,  a i r  Supply, and specif ied leakage 
of the system. 

When u s e d i n  the system supplying heat t o  a pressurized cabin, t he  heater 
system should not be adversely affected by the f a i l u r e  of t he  cabin 
pressurieing system. 
source should be avai lable  f o r  the operation of the  heating system. 

In such case an a l t e rna te  t o  ram air o r  blower supplied 

The heater  should be readi ly  i n s t a l l a b l e  i n  the airplane and i n  such a 
manner tha t  it may he readi ly  accessible f o r  inspection, service,  and 
removal. 

It i8 ,des i r ab le  t h a t  Any heater  i n s t a l l e d  i n  the fuselage be r ead i ly  
accessible for vjlsual inspection i n  f l i g h t  by a crew member. 

Consideratian should be given to the p o s s i b i l i t y  of moisture condensation 
within accessories used i n  conjunction with the heating system. 
mch  condensation may affect performance adequate drainage should be 
provi de d. 

Where 

4. D E T A ~ D  ~ .UIREMENTS:  

4.1 AiÌr Supply: 

A $ r  Snlets should be so located t h a t  they  w i l l  preclude any concentrations 
of t ox ic  ar combust’ibïe f l u i d s  from the a i r c r a f t ,  such as exhaust gases, 
de-icb f luids ,  gasoline, o i l ,  o r  the fumes therefrom, entering t h e  vent i la t ing  
ar system or combustion a i r  system during f l i g h t ,  o r  on t h e  ground àuring 
normal and cross=wind conditions o r  during propel ler  reversal  conditions. 

If a means- should be requixed to prevent cold a i r  from being ducted t o  a 
heated region due t o  an inoperative heater, t h e  control  should be combined 
w5th a provision f o r  insuring tha t  t h e  heater  f u e l  supply will be shut 0f.f 
simultaneously with the vent i la t ing  a i r  supply. 

T h  duct2ng system supplying the  combustion a i r  should be designed t o  
withstand the explosion pressures as ca l led  out i n  AS 143, paragraphs 5./.4.4 
and 6.1.6. 
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S A E  ARP*266 5 2  = 83573LiO 0027518 Li 

INSTALLATION, HEATERS AIRPLANE INTEFNAL 
COMBUSTION HEATER  EXCHANGE^ TYPE 266 Iwued 2-1-52 

Revised 

- 3 -  

4*1.4 The ven t i l a t ing  and combustion a i r  should \7e separated t o  the  extent tha t  
any malfunctioning of t he  combustion process of the  hea ter  will not introduce 
a hazardous condition within t h e  heating system. 

The a i r  sunply should be nmtec ted  from i c e  formation by some su i t ab le  means. k.1.S 

4.2 Exhaiist: 

4.3 

The exhaust system should be located and/or shrouded t o  prevent overheating 
any o the r  .,ok.tion of t h e  a i r d a n e .  
system o r  shroiiding shouíd be below t h e  autogenous .temperature of any f lu ids  
t h a t  may come i n  contact with it. 

The surface temperature of t h e  exhaust 

The exhaust system should be designed t o  withstand the  explosion pressures 
caused by t h e  heater  as spec ï f ied  i n  AS 143, paragravhs 5.4.4 and 6.1.6, 

The exhaust should. discharge overboard a t  a point of neut ra l  o r  negative 
s t a t i c  Fressure and should be so  located t h a t  t he  exhaiist gas does not pass 
over drain ou t l e t s  and/or re-enter any port ion of t he  airplane,  

The exhaiist should discharge overboard i n  such a loca t ion  tha t  the  combustion 
a i r  flow w i l l  not be r e s t r i c t e d  by co l lec t ion  and subsequent f reezing of 
r a i n  water o r  melting snow chring periods when the  hea te r  i s  inoperative.  

Fuel Sunp1.y and Drains: 

4.3.1 The hea ter  should be provided with Dositive drains t h a t  w i l l  nrevent t h e  
col lect ion of  unburned f u e l  within the  hea te r  o r  combustion a i r  ducting 
re3ardXess of t he  a t t i t u d e  of t he  heater o r  a i rolane ( three  noint  - l eve l  
f l i g h t ,  climb o r  dive).  ExDerience has shown t h a t  drain l i n e s  should not 
be less than 5/16 inch ins ide  diameter to arevent f reezing i n  low te-era- 
ture .  Care should be exercised i n  t h e i r  loca t ion  t h a t  f u e l  drained from 
them cannot re-enter other  Darts of the  airplane o r  be i p i t e d .  
should a l s o  be given the  n o s s i b i l i t y  of f u e l  burning i n  the  dra in  l ines .  

Consideration 

4.3.2 Fu.el sunply l i n e s  should have t h e  f i t t i n g s  t h a t  are loca ted  within t h e  
fuselage sh.rouded and drained t o  the  outside of the airplane.  
which are Frequently disconnected sholil$ be  provided with su f f i c i en t  
f l e x i b i l i t y  t o  assure t h a t  l i n e s  will not be inadvertent ly  f ractared. 

A t  any noint  Fjhere multiple connections of var ious fue l ,  a i r  vent, or dra in  
l i n e s  a re  made, care  should be taken to minimize any p o s s i b i l i t y  of crossing 
l i n e s  a t  t h e  disconnect. points. 

Any j o i n t s  

be303 

b.3.) If e l e c t r i c a l l y  onerated magnetic f u e l  valves are used for stopping the  flow 
of fue l ,  two valves connected e l e c t r i c a l l y  i n  p a r a l l e l  and hydraul ical ly  i n  
series should be used, or equivalent means should be provided t o  prevent 
malfunction of any one f u e l  control  valve from creat ing a hazardous condition. 
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SAE ARP*2bb 5 2  M 83573qO 0027537 b 
r 

INSTALLATION, HEATERS, AIRPLANE, IXTERNAL 
COFJ3~JSTION HEATER EXCHANÌER TYPE 

lUu& 2-1-52 266 R e v i d  

- 4 -  

4.3.5 A l l  fue l  valves used f o r  cycling and/or otherwise control l ing t h e  flow of 
fuel t o  the  heater  should have a su i t ab le  fuel f i l t e r  i n s t a l l e d  o r  have 
o ther  equivalent means of nro tec t ion  against  malfunction causes by foreign 
Dar t ic les  i n  t h e  fvel meventing t h e  valves from closiner. This should 
i n c h d e  nro tec t ion  against  i r o n  oxide Darticles i n  s i zes  less than f i v e  
microns 

Lr.3.6 Sui tab le  f i l t e r i n ?  arovis ions should. be made t o  orevent water i n  t h e  f u e l  
from i c i n g  the  heater nozzle. 

h.h 

4.k*l. All nines and tubing f i t t i n g s  should comply with apnlicable AN standards. 

Lines and F i t t i ngs :  -- -- 

4.1!..2 Fuel l i nes  i n  the  v i c i n i t y  of t h e  hea ter  s h a l l  be of f i r e w o o f  material. 
Drain l i nes  should be 18-8 s t a i n l e s s  steel o r  t h e  equivalent. 

Other f i t t i n g s  and l i n e s  not included i n  4.4.2 above s h a l l  conform t o  
accepted a i r c r a f t  nract ice .  

1ieh.3 

4.5 E lec t r i ca l  Eqiiipment: 

4.5.1 All e l e c t r i c a l  equipment, including wiring, instriments,  motors, insu la t ion ,  
shielding, relays,  e tc .  shoiild conf om t o  accer>table a i r c r a f t  nract ice .  
E l e c t r i c a l  eqiiinment should be located as remotely as nossible  from f u e l  
and hydraitlic l ines  and eqiiioment and above them t o  mininize f i re  hazard. 

bi.5.2 Consideration shovld be given t o  t h e  minimum voltage a t  which each e l e c t r i c a l  
cornonent would onerate both on decreasing and on increasing voltage t o  
de tec t  iioscible dangeroiis combinations of f a i l e d  and ooemtinp equinment dile 
t o  voltage var ia t ions  . 

11.5.3 'then i g n i t i o n  nomr  is obtained from a source o the r  than that ,  used f o r  
hea te r  control ,  nrotect ion a a 5 n s t  i gn l t i on  nower f a i l u r e  shoiild be included 
by e l e c t r i c a l l y  inter-locking the ign i t i on  and f u e l  cont ro l  c i r cu i t s .  

4.6 Contmïs:  

4.6.î ûneratinp Controls: 

L1.6.1. 1 Adequate indicat ion for heater  f u e l  pressure and/or heater  a i r  temperature 
should be i n s t a l l e d  t o  nrovide indicat ion of  hea t e r  operations consis tent  
with the numose f o r  which t h e  i n s t a l l a t i o n  i s  intended, 

L_.- 

4.6.i.2 Temperztvre sensing devices used f o r  t h e  aurpose of cont ro l l ing  or  
ind ica t ing  ven t i l a t ing  a i r  tem- ra ture  should be so located o r  shielded 
as not t o  sense radiant heat f ron  the  heater.  
insure accurate cont ro l  or ind ica t ion  of t h e  ven t i l a t ing  a i r  temnerature . T h i s  provision tends t o  

- e-- - 
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