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INTRODUCTION

The modern air transport utilizing main propulsion engines of the turbo-prop or turbo-jet types generally 
provides speed characteristics suitable for the generation of large quantities of electrical power.  Proper 
speed characteristics may be inherent in the main engine design or may be provided through constant 
speed devices.  The electrical load of modern aircraft is generally large, requiring sufficient generating 
capacity to meet all normal and emergency electrical demands. The use of electrical heating may be 
attractive since the generating capacity designed into the system to meet the cooling cycle and other 
non-continuous electrical loads becomes available for heating when cooling is not required.
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1. SCOPE:

It is intended that the scope of this information report be limited to electrical heating of passenger, 
crew, and cargo compartments only.

No attempt has been made to develop the complete electrical circuitry associated with the electrical 
heating components; however, the electrical circuitry required for heating component operation, safety, 
and monitoring will be included as available.

Specific design information is given for various modern aircraft utilizing electrical heating.  Each aircraft 
discussed will be identified by alphabetical letter designation and included in the appropriate appendix.

1.1 Purpose:

This report is intended to furnish the aerospace industry with brief design information and data on 
cabin and cargo space electrical heating.  The design information and data contained herein are 
applicable to modern aircraft utilizing main propulsion systems such as turbo-jet, turbo-fan, and 
turbo-prop.

2. REFERENCES:

There are no referenced publications specified herein.

3. GENERAL INFORMATION:

3.1 General Design Considerations:

3.1.1 Electrical Power Availability: Electrical heating may be used to compliment other heating sources 
or used as a sole heating source, depending upon flight and ground operating mode, degree of 
system integration, control, and economic considerations of heat and power generation devices.

3.1.2 Ground Power Sources: Ground power sources capable of supplying sufficient electrical power 
are available, thus permitting electrical heating of the aircraft on the ground without requiring main 
engine operation.

3.1.3 Reliability and Flexibility: A high degree of reliability and flexibility may be attained in the use of 
electrical heating.

3.1.4 Weight: The weight penalty incurred by using electrical heating may be small compared to other 
heat generating sources provided generator capacity is available as a requirement of meeting 
other electrical loads.

3.1.5 Location: The use of electrical heating may be more suitable when compared to other methods 
when the area or location of the area to be heated presents unusual heating design problems.

3.1.6 Control of Heating Elements: Control of electrical heating elements is simple.
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3.1.7 Heating System Integration: Integration of electrical heating system with other heat sources can 
be accomplished.  Proper integration and control can provide maximum passenger and crew 
comfort by the elimination of cold surfaces adjacent to passengers and the elimination of 
circulating air at uncomfortable air temperature gradients.

3.1.8 Heat Transmission: Heat may be transferred between various heat sources and heat sinks by one 
of the following, or a combination of the following, processes:  convection, radiation, and 
conduction.  In an aircraft cabin, heat transfer may take place in the following ways:

a. Convection between the boundary layer and cabin outer skin.
b. Convection between the cabin interior surface and cabin air.
c. Convection between cabin air and passengers or equipment.
d. Convection and radiation from internal heat sources, such as electrical and electronic 

equipment, internal surfaces, and passengers.
e. Conduction through structural members and cabin walls.

PREPARED UNDER THE JURISDICTION OF
SAE COMMITTEE AC-9, AIRCRAFT ENVIRONMENTAL SYSTEMS
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APPENDIX A

AIRCRAFT "A"

FIGURE A1
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FIGURE A1 (Continued)
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FIGURE A1 (Continued)
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FIGURE A1 (Continued)
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FIGURE A1 (Continued)
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FIGURE A1 (Continued)
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FIGURE A1 (Continued)
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FIGURE A1 (Continued)
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FIGURE A1 (Continued)
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TABLE A1 - Flight Station Duct Heater Functional Test
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TABLE A2 - Cabin Duct Heater Functional Test
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FIGURE A2 - Cabin Wall and Floor Radiant Panels
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FIGURE A3 - Radiant Heating Panels
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FIGURE A3A - Cabin Wall and Floor Radiant Panels - Sect. View
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FIGURE A3B - Wall Panel - Upper
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FIGURE A4 - Cabin Floor Radiant Panel Assembly
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FIGURE A4A - Radiant Heat Panels Control
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FIGURE A5 - Section - Terminal Block - Floor Panel Installation
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FIGURE A6 - Section of Cabin Floor Radiant Panel Installation
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FIGURE A7 - Spacer - Screw - Radiant Panel
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FIGURE A8 - Terminal Block Details
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FIGURE A9 - Cargo Compartment Floor and Radiant Panel Installation

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ai
r86

0a

https://saenorm.com/api/?name=9f7813c97bc6a7a634e7b7766ea0119d


SAE    AIR860     Revision A

- 28 -

FIGURE A10 - Cargo Compartment Radiant Panel (Typ)
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FIGURE A10A - Cargo Compartment Heating Circuit
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FIGURE A11 - Schematic of Air Conditioning System
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FIGURE A12 - Flight Station Duct  Heater and Recirculation Fan Circuits
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FIGURE A13 - Flight Station Duct Heater Details
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