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Performance of the P-80A-1,

OFFICE - ERERPR . iz e Contract or Order No. .

SERIAL NoTSFTE=20L2 . ... .. ... Expenditure Order No.
A. Purpose

To report the results of flight tests conducted to determine the
comparative level flight performance of a P-BOA-1 airplane in each of the
following configurations:

a. Wth a modified nose section and clipped wing tip panels.
(28 With a modified nose sectlon and standard wing tip panels.
c. With a standard nose section and standard wing tip panels,

B. Factual Data

l. - The airplane tested was the P-80A-1, AAF No. LL-85123 which was
used in winning first place in the iet propelled Thompson Trophy Race at the
National Air Races at Cleveland in September 19L6. This aircraft had been
modified to the extent of replacing the standard wing tip panels (and tank
racks) with ¢lipped wing tip panels, modifying the fuselage nose section,
removing the diwe flaps and stripping as much weight as possible. These
tests were conducted tov determine the effect of those modifications on the
level fiight performance of the P-80A type aircraft. Fourteen howrs and
forty-five minutes were flown in seventeen flights %o complete the tests
which were run at Wright Field from 11 September 19L6 to )i November 15946.

2. Before the tests were started a new engine was installed and the
airrlsne was thoroughly checked. Thw first series of flight testy were
made with the airplane as it was T.own in the air race. The ciipped wing
tip panels were then removed and the standard wing tip canels {and tank
racks) were reinstalled for the second series of tests. Unon completion
of the second series of tests the modified nose section was replaced by
the standard nose section {six 9 caliber cummy gens installed)}and the
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dive flapas and miscellaneous equipment were reinstalled. Fhotographs of
the airplane showing the modified nose section, the clipped wing tip panels
and the standard wing tip panels are included in Appendix ITII.

3. Instrumentation of the aircraft was standard except that calibrated
sensitive airspeed, altiweter, tachometer and free air temperature indicators
were installed in lieu of the standard aircraft instruments. A shielded free
air temperature pick-up was installed on the nose wheel door. All instrument
readings were recorded by the pilot.

L. The loading consisted of full fuel, pilot, and parachute for all
flights, .

The take—off gross weights for each series of tests were:

a. With modified nose section, clipped wing tips, (no tank racks)
miscellaneous equipment removed and B20 pounds of hallast in the nese = 11,483
pournds.

b. With modified nose section, miscellaneous eguipment removed,
820 pounds of ballast in the nose, but with standard wing tips (and tank racks)
= 11,563 pounds.

¢+ The standard airplane with standard fuselage nose, standard
wing tips, and all equipment reinstalled but with only 50C pounds of sallast
in the nose = 11,730 pounds.

S¢ The engine installed was a J-33-11, Serial No. 006130 and the
dismeter of the tail pipe norzle was 18.5 inches. A new tail cone was in-
stalled just before the third series of flights were made in the standard
configuration. This tail cone then had to be rotated to stay within the
permissible clearance limits before the last flight in the third series was
made,

6. ~No test airspeed system was installed for the test flights. The
aircraft was calibra‘ed against a P-80:& pacer airplane durirg each series of
tests as the standard flush static system would he affected by the change
from the modified 4o the standard nose configurations. This change im
position error amourted to an increase in indicated airspeed reading from
eight to nine miles per hour at high speed. The airspeed calibrations
obtained are plottcd im Figwres 3 and L in Appendix I.
7s  Stablized speed versus rpm voints were chtained in level flight
at altitudes of 2720, 7€00, 12,000 and 34,700 feet in the first and third
series of flights., lHowever, in the second series of flights these points
were only obtained at 2700, 7600 and 12,000 feet, Power settings were
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selected so that a complete speed rarnge of the P-80A-1 airplane would be
covered at the altitudes flown. The rpm's were corrected for the effect
of weight and temperature. Curves of rpm versus Speed (indicated airspeed
corrected for instrument errar, position error and compressibility effect
= true apeed X the square root of the density ratio) were plotted in Figure
2 and Curves of Speed versus Altitude are plotted in Figure 1. The effect
of the modified nose and clipped wing tips on the level flight performance
of this aireraft have been summarised in the following table:

Mod. Nose i Clipped Mod. Nose & Std. Std. Nose & Wing

Altitude Wing Tips Wing Tips Tips
Ft. Gr. Wt. 11,1&50 Lbs. Gr. Wt. 11,550 Lba. Gr. Wt. 11,?;) Lba.

Haxiam 2700 552 ! 5% e
True Airspeed 7600 561 554 246
At 12000 557 550 2
11,500 RFM 34700 505 — S01
Crulsing 2700 LLS L39 L35
Trus Airspeed 7600 LS2 uh3 L39
At 12000 L57 L0 Ly
10,300 RPM 3L700 h&l -— L5l

Cs Conclusions

ls The effect of the modified nose section and clipped wing tip panels
(no tank racks) on the high speed of this aircraft amounted to approximately
15 mph true airspeed at low altitude and approximately L mph true airspeed
above 30,000 feet.

2e The effect of the modified nose section and clipped wing tip panels
on the cruising speed amounted to approximately 12 mph true airspeed at all
altitudes.

3.  The gain in speed resulting from the installation of the clipped
wing tips (no tank racks) was approximately the same as the effect of stripping
the airplane and modifying the fuselage nose.

b« The flying characteristics were not changed by these modifications.
S5« The P~80A airplane flown in these tests in tne standard configuration

was approximately 15 aph faster at low altitude than the average of the P-80A's
that have been tested at Wright Field. Thia difference in speed is believed
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installed in this type aircraft.

D Recommendations

None ,

Prepared by:

flown by:

aApproved by:

Aporoved by:

Approvad by:

Approved by:
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due to the variation in thrust output of the J=33=11 type engines which are

5. Development of a thrust measuring device comparable in accuracy
and reliability to the torgue meters used on reciprocating type engines
is a necessity for the intelligent interpretation and comparison of
performance flight test results obtained on jet aircraft.
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