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UATIONAL ADVISORY OOMMITTEE FOR ABRONAUTIOS
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CALCULATION OF TAB OHARACTERISTIOS FOR FLIGHT
CONDITIONS FROM WIND-TUNNEL DATA

By Richard I. Bears

Certain teil-surface characteristics calculated from
wind-tunnel data have been reported not to check with
flight-test neasurements. This discrepancy might have
been caused by fallure to account for the changes in equl-
lidrium condlitions that occurred in flight when the wind-
tunnel data measured in static-force teste ware applied.

The problen under conasiceration is the calculation of
the effect of tad deflection upon the free-floating angle
of the elevator, as in a servocontrol. Flight-test meas-
urements are reported to have shown nearly twice as great
a change 1mn elevator deflection per degree tadb deflection
as wind-tunnel %tests have indicnted. The following 1llus-
tratlion maay be given 1n order to show that such a dlscrep-—
ancy nay be expected if the tab characterlistics are con.
puted wilthout consideration of the response of the air-
plane to a deflection of the elevator.

It can be shown that, for zero pitching veloclty, the
hinge~-moment coefficlent of the elevator nay be expressed
by the following relation:
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The rote of change of frece-~floating angle of the elevator
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From reference 1, 1t can be seen that, for typiéal alr-
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planes, SEQ lies between O "and -1.0 and has a recon~

nended value of 0,5, It should be noted that the sign of-
8g 1is taken opposlte to that used in reference 1. For
alrplane 3 of reference 1, wilth varlous center-of-gravity
positlions
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From reference 2, the section parameters for an NAOA 0009
alrfoll wlith a 0.30c flap are:

Ch = =0,0075
Cat
G = =Ue
ho, 0.0130
e
Cn = =0,0094 for a 0.10 ¢4 tad
e
8¢
= -0,0130 for & 0.20 oy tab
= -0,0160 for a 0.30 c, tab
Assune o€ = 0,6
e 4
Thus, for a 0.20 ¢, tab, when %% = -2,32
(-]

38y (=0.0130) + (-0.0075)(1 = 0.6)(=3.22)

2.06

The curves of figure 1 have been computed in this nan-
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the sirplane response factor oa « Thus, 1t can bde seen
e

ner, They glve the paraneter for varlous anmounts of



that the reported dlescrepancy between conputed results and

the flight-test measurements might well be explalined if

the conputation neglected the response of the airplane to

elevator movement, ©Such computations would be represented

by the points at 9% . 0.
08,

Langley lenorial Aeronautical Laboratory,
Hetlonel Advisory Committee for Asronautics,
Langley Field, Va.
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