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1. Introduction 
Periodical wind-tunnel testing of standard 

models is an important item in a health monitoring 
of the wind-tunnel structure, instrumentation and 
flow quality. A series of tests of an AGARD-C 
standard model was performed in the 1.5 m T-38 
trisonic wind-tunnel of the Military Technical 
Institute (VTI) in Belgrade. The tests comprised 
measurements of forces and moments in the 
transonic Mach number range with the purpose of 
correlating the model’s obtained aerodynamic 
characteristics with those from other wind-tunnel 
laboratories. Inter-facility correlations are part of 
an adopted procedure for standard models testing 
in VTI experimental facilities, [1]. VTI finds it 
important to obtain these standard wind-tunnel data 
which serve to ascertain the stability of the 
measurement process and are helpful in future tests 
of similar configurations (especially with the T-
tail). Also, an intention of the authors is to expand 
the database of published test results of this model, 
which is somewhat smaller than the one for the 
well-known AGARD-B model, [1]. 

2. Methods 
2.1 Wind-tunnel facility 

The T-38, the most powerful test facility in the 
VTI, Belgrade, Serbia is a trisonic blowdown-type 
pressurized wind-tunnel with a 1.5 m square test 
section, Fig.1.  

Mach number in the range 0.2 to 4 can be 
achieved in the test section, with Reynolds 
numbers up to 110×106 per metre. In the subsonic 
configuration, Mach number is set by sidewall 
flaps in the tunnel diffuser. In the supersonic 
configuration, Mach number is set by the flexible 

nozzle contour, while in transonic configuration, 
Mach number is both set by sidewall flaps and the 
flexible nozzle, and actively regulated by blow-off 
system. Mach number can be set and regulated to 
within 0.5% of the nominal value.  

Stagnation pressure in the test section can be 
maintained between 1.1 bar and 15 bar, depending 
on Mach number, and regulated to 0.3% of 
nominal value. Run times are up to 60 s, which 
depend on Mach number and stagnation pressure. 

 
Fig. 1. T-38 wind-tunnel facility in VTI, Belgrade. 

Model is usually supported in the test section 
by a tail sting mounted on a pitch-and-roll 
mechanism. The facility supports both step-by-step 
and continuous model movement during measure-
ments. 

2.2 Standard AGARD-C model 

Standard AGARD-C model, a derivative of the 
well-known standard AGARD-B model [2], is an 
ogive-cylinder with a delta wing and a horizontal 
and a vertical stabilizer in the T-tail configuration, 
Fig.2.  

The AGARD-C standard model, used in T-38, 
was supplied by Boeing and model size of 115.8 
mm dia. was chosen with respect to the tunnel’s 
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test section size. Model had been used in previous 
T-38 wind-tunnel calibrations and tests in other 
wind-tunnels. A large database is available in the 
VTI for inter-facility correlations. 

 
Fig. 2. CAD rend. of the AGARD-C model used in VTI. 

3. Results 
The new T-38 tests have been performed at the 

transonic Mach numbers 0.7 to 1.15 at moderate 
angles of attack traversed by the continuous pitch-
ing movement of the AGARD-C during the run. 

Inter-facility correlations were based on test 
results of physically the same model (the 115.8 
mm dia.) in the 1.5 m (5 ft) trisonic wind-tunnel of 
the National Research Council (then operated as 
National Aeronautical Establishment) of Canada, 
in the 1.2 m trisonic wind-tunnel of the Romanian 
National Institute for Scientific and Technical 
Creation (INCAS, later INCREST) and in the T-38 
wind-tunnel during the commissioning period. 
Correlated test results are presented in the wind 
axes system in Fig. 3 and Fig. 4, showing forebody 
drag-force and pitching-moment coefficients as 
function of the angle of attack. Test results are 
given for the model aerodynamic center. Model 
reference length is the mean aerodynamic chord.  

It should be noted that, because of the smaller 
size of the INCREST test section the blockage of 
the AGARD-C model in tests was higher than in 
VTI and NAE tests. Also, according to INCREST, 
there was insufficient ventilation of the plenum 
chamber causing the boundary layer to be too thick 
in the high transonic regime, which has affected 
the measurement of the pitching-moment. The 
AGARD-C model is known for the high sensitivity 
of the pitching-moment to local conditions. 

4. Remarks 
A good agreement of the correlated test results 

has been found, which confirms a high flow 
quality in the T-38 test section, good condition of 
the wind-tunnel structure and instrumentation and 
the correctness of the data reduction algorithm.  

Making visible the standard test results 
provides a general benefit to the experimental 
aerodynamics community.  
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Fig. 3. Inter-facility correlations in the drag-force 
measurements, Mach 0.7 and 1.05. 
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Fig. 4. Inter-facility correlations in the pitching-moment 

measurements, Mach 0.7 and 1.05. 
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