
































Temperature created by Ram Compression on the 
Skin Surface of an Airplane at Extreme Speeds 

AIRESEARCH MANUFACTURING CoMPANY 

RED LINES - TEMPERATURE BLACK LI NES - SPEED W HITE LI NES - A LTITUDE 

Red temperature curves on thi s Gra ph have been compu ted on th e fo ll owin g basis : The temperature at any 
altitude and speed is the sum of (1) the standard Army Summer Day temperature at that altitude, and (2) the 
ram temperature rise for the given speed. Ra,m temperature at any given point between the curves can be 
determined by this method. Ram temperature rise is found by s-ubtracting ambient temperature from ram total 
temperature or by the followin g equation: 

L'. T=~ Vis the true air speed in miles per hour. 
5650 6 T is the temperature rise in degrees Fa hr. due to ram . 
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Supersonie Flight 
RAM HEAT MAKES COCKPIT UNLJV ABLE 

The extreme temperature created by ram 
compression on the surface of the jet or 
rocket ship is one of the most critical prob
lems being encountered as airplanes approach 
transonic and supersonic speeds. All air taken 
into the cockpit for the pilot to breathe is 
ducted from the leading surfaces (highest 
point of ram temperature). A high percent
age of the heat of air friction is transferred 
through the airplane skin into the cabin. 

Initial ram air also picks up more heat be

fore entering the cabin when compressed for 

cabin pressurization in the jet engine. With

in the earth's atmosphere the faster the air

plane goes the more unlivable conditions 

become for the pilot. 
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compression temperature in relation to speed 

and altitude. Future high speed flight will 

be made at high altitude where the air offers 

less resistance, and where lower ambient tem

perature is a partially compensating factor. 

HIGH RAM TEMPERATURE RECORDED 
BY SKYSTREAK 

A ram compression temperature of approxi

mately 165° F was recorded by the Douglas 

Skystreak during its record-breaking speed 

flight of 651 miles per hour, in August, 1947. 

Conditions were as indicated by the first 

airplane on the Graph, the flight being made 

at sea level on an Army Summer Day of 

100° F. The flight was unpressurized, but a 

electrical equipment and from sun radiation, 

raised the cabin temperature to approxi

mately 180° F. The airplane's refrigeration 

system dropped cabin temperature to 100° F. 

AIR EXPANSION TURBINE USED FOR 
CABIN REFRIGERATION 

Livable cabin temperatures in today's high 
speed planes have been made possible by the 
air expansion cooling turbine. TheAiResearch 
Manufacturing Company, manufacturers of 
turbine refrigeration systems used on the 
Navy-Douglas Skyslreak and now in service 
on the majority of other high speed planes, 
developed the original equipment for the 
Air Force Lockheed F-80 and Republic F-84·, 
America's first operational jets. Turbine 
refrigeration units weighing less than 16 
pounds produce 4·.2 tons of refrigeration. 
They drop the temperature of air passing 

through them over 600° F. By cooling the 

hot compressed air bled from the jet engine 

for cabin pressurization, the system sup
plies a constant source of cold air to the 

cabin. 

RELATIVE FACTS 

The speeds above the sonic range, at which 

the critical ram temperatures are en

countered, will become possible oniy as fast 

as methods of airplane refrigeration are 

improved. While experiments by the Uni

versity of California at Los Angeles showed 

that man can withstand a temperature of 

250° F for several minutes, his mental and 

physical condition was far from that de

manded of a pilot traveling at supersonic 

speed. Indicative of the problem is a ram 

air temperature of over 1500° F recorded at 

critical surfaces of the V -2 rocket and a ram 

air temperature 
average meteor as it enters the earth's at

mosphere traveling at a speed of 20 miles 

per second. 
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