




SUM VARY 

' 	The Freon 12 tunnel project at the College of Aeronautics was 
started to pin experience in the design of such - tunnels and 
subsequently to investigate their use for aerodynamic measurements 
and the correlation of these with similar measurements in air. 

Reports dealing with the use of heavy gases are listed and 
the factors affecting the choice of any particular gas are discussed. 
The most suitable gases are the flugro-carbons and amongst them 
C F h-perfluarobutane shows most promise. It can be shown that : 
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%Power 	% Size 	B.Ft. 
relative to air at same R oM 

OF  

F-12 (CCI.2  F2) 121 5.5 33 -30 

C F 238 1.8 23 - 2 
4 	10 

The application of transonic similarity 1,1ws to 2-dimensional 
flow over wings of infinite aspect ratio to convert pressure 
measurements obtained in heavy gases to equivalent air values is 
suggested. 

Pressure and wake drag measurement on a 1p% thick 2in. chord 
aerofoil R&E,10L1  over a Mach number range of 0.4 to 0.85, ata 
Reynolds number of 1.7'1E106  at li= 0.85 and incidences of. 0o  
and 4 , have been corrected to equivalent air values by means of 
transonic and area similarity rules, and have been compared with 
'measurements in air on similar aerofoil sections at the National 
Physical Laboratory. The validity of these rules could not be 
completely proved, though the small differences were most likely 
due to the tests not being performed on identical models and in 
identical tunnels. . 

, The application of transonic similarity to the conversion of 
wave drag in Freon-12 to equivalent air results gave very good 
agreement with air measurements. The magnitude of the effects of . 
relaxation times in Freon-12 in the flow about small diameter total 
head-tubes is shown to be negligible at atmospheric pressure and 
at a stagnation temperature of 300 K. The increase of drag about 
a 2" chord model at similar stagnation conditions is about 0.3% 
and since smaller models are unlikely to be used this effect is 
quite negligible. 
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SUMMARY Cont' d.  

The advantages to be gained in flutter testing by using a 
heavy gas are Compared-for both the compresSible and the 
incompressible cases. In general the use.of a heaVy vapour tunnel 
results in the reduction of flutter velbcity, frequency, model 
stresses and also in the pressure ratio in comparison to a 
compressed air tunnel. 






















































































































































































































































































