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SUMMARY 

Wind tunrel tests of the Avro C-105 were conducted in the 

3* x 4’ transonic throat of the Cornell variable Density- 

Wind Tunnel to confirm the predicted performance estimates 

which were based on the use of a small amount of negative 

wing camber to reduce the e’evstor drag in flight at high 

altitudes. The basic drag, the longitudinal stability and 

the effect of camber were in excellent agreement with the 

estimates. The elevator effectiveness, hinge moments and 

drag were found to be more favorable than had been antici- 

pated by a substantial margin. It is hence concluded that 

these tests have confirmed the validity of the assumptions 

used in estimating the performance and established the basic 

soundness of the configuration. 

INTRODUCTION 

R.C.A.F. Spec. AIR calls for a design study of a 

supersonic fighter meeting the detail requirements laid down 

therein. One of these requirements is that the aerodynamic 

data or. which the study is based be confirmed by wind tunnel 

tests. Accordingly, tests were conducted in the 3* x 4> 

transonic throat of the Cornell Variable Density Wind Tunnel- 

from Aug. Z, to Sert, 2 on a model of the configuration which 

was selected by the R.C.A.F. (as the one which best met their 

requirements), on the basis of the data given in Avro Design 

Study Report No. P/C 105/I '' ', 
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2 ItTOCDPCTION (Continued) 

This report gives a summary of the results of these tests end 

was pointed out in that study that one of the major features 

of t he design was the use of negative wir.g 'camber in order to 

reduc- elevator angles required at high altitudes and hence 

adequate test data on which to base the effectiveness of 

catti't; did not exist and that information on elevator drag 

was not altogether satisfactory. The purpose of .these tests 

was to resolve these matters, as well as to confirm the other 

data on which reasonably satisfactory information was already 

in existence. 

The model was made to ,03 scale for sting mounting in the 

V *i( transonic throat eft the Cornell Variable Density 

iVind Tunnel, The aircraft dimensions are given on the gen- 

eral arrangements shown on sheet. '5.9. The mo lei was of 

metal construction and housed special1 y designed strain 

gauge balances within the fuselage. A free passage for air 

was allowed within the fuselage between the engine intake 

ducts and the jet nozzle. Two wings wer. made for the model; 

one without camber, and one cambered the required amount. 

Only the ur,cambered wing was fitted with elevators. The ele- 

vator on the port side was fitted with strain gauges for 

measuring hinge moments. 

the elevator drag. Furthermore, it was mace clear that 

MODBI 
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.3 MODEL (Continued) 

The transonic throat of the tunnel is of a type specially 

developed by Cornell and employs suction through the porous 

walls of the working section to avoid choking end incidently 

to avoid all tunnel constraint corrections as well as inter- 

ference front reflected shocks. The present throat was ori- 

ginally intended as a model to establish the design require- 

merits for modifications to the entire working section of the 

tunnel. However, the model has proved so successful that it 

is being used extensively for routine testing pending the 

development of the full scale throat. This will require 

some time.since the suction requirements are so large that 

special equipment will have to be provided, having a capa- 

city greatly exceeding that of the two J 35 jet engine 

compressors which are used to provide auction for the small 

working section. 

4 RESULTS 

The results have been reduced to coefficient form and are 

compared with estimated values on the graphs given in 

sections IT to TV of this report. The basic data from 

which the coefficients were derived is contained in Ref. 3» 



appreciable, as was expected. 

5.1.2 Lift 

The s^ope of the lift curve with incidence as obtained 

from test agrees well with the estimates as shown on fheet 2.2. 

Furthermore it has been shewn or. Sheet 5.1.1 cf ref. 3 that the low 

speed is in good agreement rith estimates and is not affected 

by camber. The C^* s at higher speeds were not extended above about 

0.7. There was no evidence of stalling or buffeting with this 

range, which was more than adequate to achieve the estimated manoeu- 

vre envelope, 

5.1.3 Camber Effectiveness 

The effect of camber on CJJ^ is shown on Sheet 2,3. It can 

be seen that the cambered wing gives a Cuo that is ir. very good 'f .£ 

agreement with the eatimataj In view of the scanty evidence on 

which the estimate wea based, this is extremely gratifying. The 

fact that there is not as high a peak as estimated between W - 1,0 

and 1.2 is very favorable. The agreement elsewhere should assure 

the validity of the previous estimates. 

4. 4 
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5 DISCUSSION - Cont'd. 

5.2 Longitudinal Control 

5.2.1 Elevator Effectiveness 

The elevator control characteristics are compared with 

the estimates on sheets 3.1 and 3.2 in terms of lift effective- 

ness & point of application of the lift respectively. These 

two elements are combined to give the moment effectiveness on 

Sheet 3.2.2 which is the primary criterion of longitudinal 

control. This shows that the experimental effectiveness is con- 

siderably better than the estimate below M s 1.13. Above this 

it is inferior. However, the experimental curve can be smoothly 

extrapolated to agree with the estimates above about M « 1.5. 

Since estimated values above this speed are believed to be very 

At /*■'■<? '-"A* 
this seems a very reasonable extrapolation. 

1? 

1 Vo 'oiâje>i£f 

/ It is of very considerable interest to note that the 

-J/rr'rv-y '*«*» 
effectiveness is linear with elevator deflections up to 30° through 

the transonic region. 

On the basis of these results the trim troubles near 

N! ; 1.0 should be greatly alleviated by the very high effective- 

ness in this region, while the slight deficiency between M - 1.13 

and M = 1.5 is not felt to be very serious, especially since its 

effect will be alleviated by the fact that the aerocentre does 

not move back as much as was anticipated between these Mach number^, 

and the hinge moment coefficients are lower than estimated as 

noted below. 



The induced drag efficiency factor "e" is shewn on Sheet 

4.2. This is slightly higher than expected at Mach numbers over 

0.8. This will result in slightly lower drag at high altitudes. 

5.3.2 Elevator Drag. 

The elevator drag coefficients are given on Sheets 4.3 and 

4.4. It can be seen from Fig. 4.3 that the variation of profile. 
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5. DISCUSSION - Cont'd. 

%5.3 Drag 

»5.3.2 Elevator drag - Cont'd. 

-.rag with elevator deflection is considerably below the estimate 

based on wind tunnel tests and tends more to the values obtained 

J-TOIT; rocket propelled models. The effect on the induced drag 

can be seen from Fig. 4.4 to be very much less than that obtained 

This should result in a substantial reduction in the eleva- 

based on N.A.C.A. wind tunnel data. 

A5.4 Effect of Reynolds Number 

To asses Reynolds number effects, two runs were made at 

w! s.9 at R.N. * 1.5 x 10 and 3.4 x 10^. Detailed results are 

presented in Ref. 3 Section VI. They show that the Influence of 

Reynolds number is negligible. This is substantiated further 

by the fact that the present results are on the whole in excellent 

agreement with predictions based chiefly on free flight rocket 

propelled model data usually obtained at Reynolds numbers of the 

order of 20 x 10^. 

from any source previously 

tor drag over those used in the previous estimates which wer 
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CONCLUSIONS 

'l'he comparison of data obtained from the transonic wind tunnel 

test of 0-105 at Cornell Aeronautical laboratories Inc. with the 

original estimates of aerodynamic characteristics indicate that? 

(1) Longitudinal stability will be entirely satisfactory 

and is very close to the estimate. 

(2) Manoeuvrability will be better than expected in the 

entire Speed Range notably at low speed and high 

subsonic speeds. 

(3) Performance will be appreciably better than estimated^/ 

(4) Cornell Transonic Wind Tunnel is an excellent experi- 

mental tool; and will be of great, use in the further 

development of the project: the data obtained being 

in close agreement with free flight high R.N. rocket 

tests. 
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