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Summar,

performance o0 the olimb and in Jevel flight has been measured on this
geroplene with end without & 30 gallon under-fuselage fuel tank of the type
that can be dropped wnen empty. & 4-plade Rotol propeller was fitted. |

of the results obtained follows:—

Without 30 gal, tank. With 30 gal. tank

7145 7426
2380 at 16,000 ft. 2200 at 16,000 ft.

4, sumumary

Texe—of f weight - 1b-

Jiax, Tote of olixmb - ft/min.
Time to reach 10,000 ft. 4,25 mins. 4.6 mins.
w w ® 20,000 o g.65 " g5 "
R e o 15.65 " 17 G
Service cailing & 3000 r.p.m: 37,600 £t. 36,300 £t.
fstimated sbsolute ceiling @

3000 r.peBe 38,400 ft. 37,200 ft.

342 @ 20,700 ft. 332 & 20, 700 ft.

Max. true wirspeed in --P b

pertial clizb tests geve & pest climbing speed of 150 m.p.h. YO 16,000 £t.
reducing 2 WeP Jh. per 1,000 ft. thereaf ter. :
1imb from 2850 to 3000 at 26,000 ft.

Engine F.p.O0s wos changed on the ¢

10 lntroduution H
Performuancé on ¢limb and in Jevel flight were required on this
lene both with end without & 30 gullon fuel tank fitted peneath the fuselag®.
erete €ir intake snd it wes jntended to meke
intake fitted; however, due to the aeroplane
the latter tests oould not be made.

aerop
These tests WeIre
gcmp;_rat.ive triels with & tropicel
peins reguired glsewhere urgently,

pPreliminery results of the performence tests have been forwarded to

M.h.Es DY 1etter deted 30th October, 1942,

2, itd £ seroplen€ L levent to ‘tests mede .

N Genersl. The following were fittedi—

A Merlin 46 engin®.
i 4-blede, 10'9" diameter rotol propeller, Wpe msm/m/tisir‘a/m/n -
4 temperate air inteke with en jee guard.
Triple ejector exhsusts with fisnteils and heater tubes.
Universal wings with 4 x 20 wm. Hispano guns with their mugzzles

sealed and their ejector chutes open.

The 4 leading edge .307" EUR ports seeled, und the ejector chutes
opén -
¥ Jn arrestor hook snd external oatapult spools.

Two slinging luge on either side of the fuselage just aft of the

engineé pulkhead.
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1 rectangular rear view mirror above the pullet-proof windscreen, 4 & @
A W/T aerial from the serial mast to the top of the rudder. S o

1.F.F. aerials from the teil plene tips to the sides of the fuselage,? B
A V.H.F. aeriel rod extending from the under surface of the starboard &

p

i
ot

wing.
For the latter half of the tests a 30 gallon under-fuselage fuel

tank which could be dropped in flight, was fitted on fixing attachments
protruding from the undersurface of the fuselage.

£
wstio

B2 mg_;mm.ﬁ.. The limitations of the Merlin 46 engine
obtaining at the time of test werg:i- \

R.PM. Boost 1b/sg.in.
Max. for teke-off 3000* +12
Max. for climb 2850 +9 )
Y ! W gbove 25,000 ft. 3000 +9 ) 1:.‘::_:;
Max. for sll-out level flight 2000 i g S ‘
(5 min, limit)

2.3. Loeding. The aeroplane Wus flown at two loadings i.6.
without the 30 gullon fuel tank. These were:-
Take-off wt. C.G.position
Without 30 gallon fuel tank 7145 1b, 7.5" aft of datum
With 30 gallon fuel tank full 7425 1b, 8.0" aft of datum

with and

The design limits of the centre of gravity range are 5.0" and 8.2"
aft of the datum point ineluding the aft extension.

The centre of gravity positions quoted are with undercerriage down.

3, Soope of teste.

Partial climb tests were made st two heights to determine the best
climbing speed . :

Performence on the olimb with the radietor flap fully open ot
normal mex. climb rating wes measured both with and without the 30 gallon

tenk fitted, On the climbs the engine T.p.m. Wasd increased fram 2850 to
3000 at 25,000 ft.

Maximum level speeds weroc measured between 16,000 £t. and 26,000 ft.
with the radiator flep in the minimum drag position, both with and without
the 30 gallon tank fitted.

4. Results of teste.

4.1. The performance measurements were corrected to standard atmospheric
conditions by the method given in A& h.k.E, memorandum dated 27.8.42, The
level speed measurements Werc correoted to 95% of the respective take-of {
weights. The position error sorrection was teken from the measurement made

on Spitfire Vo. A.h.878 which was fitted with the same type of wing and
eraament, and hed its pressurec head at the seame position and setting.

»

4.2. The results of the performence on ¢limb and in level £light are
given in deteil in Tables I to IV end Figures 1 end 2; briefly they are:i=

Max. rate of olimb - £1/min. 2380 at 16,000 ft. 2200 at 16,000 ft.
Time to reach 10,000 ft. 4,25 mins. 4,6 mins.
#on " 20,000 " 8.556 L 9,36 "

Bt v 30,000 " 16.65 " AN B
gervice oeiling & 3000 r.p.m. 37,500 £t. 36,300 f£t.
Betimated tbeolute ceiling @ 3000

r.p.m. 38,400 ft. 37,200 f£t.

Max. true airspeed in m.pah, 342 at 20,700 ft. 332 at 20700 £fv.

The results of the partislolimb tests show that the best olimbing

speed 18 150 m.psh. h.S.I, up to 16,000 £t., reduwoing 2 m,p.h. per 1,000 ft.
thereaf ter.
/5.
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5. Discuseion of results.

It will be seen from the results that the effe

ot of fitting the
30 gz.illnn t-‘ual tenk lowers the maximum rate of climb by 180 ft/min., the
service ceiling by 1,200 f£t,, and the maximum true air speed by 10 m.p.h.

The 24th Pert of Report No. A.& 4.L.L./692i dealt with similar
tests of effect on performance of fitting a 90 gallon external tank to &
Spitfire Vb. The changes in performance obtained now and on these previous
tests are approximately in the expected propertion,

It is estimated from recent tests on a Spitfire Vo aeroplane,
(rosults of which are aboit to be issued} that the fitting to a universal wing
of 2 x 20 mm, Hispano guns and 4 X 303" machine guns insteed of the 4 x 20 mm.
Hispeno guns &s fitted in this case, would give en increase in speed of opprox-
imetely 3 m.p.h. true air speed.

There is not suffiocient evidence availeble to enable the reduction
in performence due to fitting e tropical air intake with air cleaners to be
estimated accurately.

The incresse in performance obtainable by using combat rating
(+16 1b/sq.in. boost; 3000 r.p.m.) on a Spitfire Vo is given in the 38th

Pert of Report No. f& 4 .L.L./6921, and this increase will approximately
apply equally to the Seafire.

TABLE 1.
[ e on olimb without 30 gellon fuel t tted.

Take-of £ Weight 7145 1b.
Radiator flap open. 4

R, M. ohrnood at 25,000 £4,

sumani Time Rate of|True oir|hk.S.L4 Correction Boost
Height| dn | olimb | speed m.p.q p.h. | RPM.|1b/8q.in.
Peet | Mins|ft/min.| m.p.h, .k, C.E.

0 0 - = E = - = =
2000 | 0.B5| 2346 157 | 150 |+2.2] ©O | 2850 [ 49
4000 | 1.7 | 2350 1614 =l
6000 | 2.55| 2355 166 .2
8000 | 3.4 | 2360 17 )

10000 | 4.25{ 2365 177 =
12000 | 6.1 | 2370 1824 o o7
14000 | 6.856{ 2376 188 -.5
16000% | 6.7 | 2380 194 =5 i
18000 | 7.65| 2160 19 146 |+2.5) -.7 +7.6
20000 | 8,65| 1950 1974 | 142 [42.8| -.8 +6.2
20000 | 9.6 | 1730 1984 | 138 |+3.2[ -.9 +4.8
24000 | 10.85| 1510 200 | 134 |+3.6] -9 [ W +3.5
26000 | 12.26| 1410 202 | 130 |44.0| -1.0] 3000 | 4+3.3
13,75| 1180 204 | 126 |+4.3| -1.0 +2.0
16.65| 960 2064 | 122 |+4.'7 -1.1 +0.8
18.05| 730 207 | 118 |+6.0| -1.1 ~0.5
19.5 | 620 208 | 116 |+5:3| =Ll il
21,3 | 500 208
25.65| 390 209
26.6 | 280 210"

¥ Full throttle height.
Service ceiling = 37,500 ft.
Letimated absolute ceiling = 38,400 ft.




TaBLE
erfor e _on ol th 11 ) k fitted.

Take-of f Weight 7425 1lb.

Radiator flap open.
Rl M at 26,000 ft.
Standard Time|Rate of |True alr|h. 3 Boost
i in | -olimb | speed |m. 1b/8q.in.
Mine [ft/min. | m.p.h.l
Q - - -
.9 | 2165 187 1 +9
1.85| 2170 1614
2,75| 2176 166
3.7 | 2180 1714
4,6 2186 177
5.5 | 2190 1824
6.45| 2196 188
7.36| 2200 194
8.3 | 1990 196 +7.6
9,35| 1780 197 +6.2
10.55| 1670 198 +4.8
11,95| 1360 200 +3.6
13.6 | 1260 202 +3.3
156.3 | 1020 204 +2.0
17.6 800 2054 + +0.8
20.45 570 207 + =0.6
22.56| 460 208 +5. =1.1
24.85| 360 208 +6.6 -1.7
28,3 240 20 +6.7 -2.2
33,76] 130 210 110 ¢ 46,9 -2,8
* pull threttle height.
Service ceiling = 36,300 ft.
Latimated absolute ceiling = 37,200 £t.
b L
Ve 6 u al: A
wwwmmlm .
e air A.S.I.‘ Correotions Boost
apoed | m.p.h. maupihy | BB M. | 1b/6eq.dn.
[Pk, | Celie
26 6.7 |-2.0 3000 +9.0
26 6.7 |=3.4 +9.0
268 |-8.86 |=3.9 +9.0
267k [-6.6 [=8.1 +0.0
260 |=6.0 4,1 +7.8
-5.3 |=-4.1 +6.0
4.2 =4k v 14,4

* Full throttle height.

/table IV
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TABLE IV.
Level speeds with 30 gallon fuel tank fitted.
Results cor the take-off weight i.e., 7060 1b. Epee
Radiator fla) imum pition,
Standard |True eir | A.S.1.| Corrections Boost i
speed | m.p.h. m,p.h, R.P.M. |1b/8q.in.
m,p.h. P.E.| C.E.
311 262 |-6.,1 | -2.,7 3000 +9.0 e
32 261 |-6.,1 | -3.1 +9.0
329 249 |-6.0 | -3.6 +9.0 P
332 249 |-5.9 | =3.7 +9,0 b
3304 | 242 |-5.4 | -3.8 +7.8
327 2314 |-4.7 | -3.8 +6.0
3214 219 |-3.7 | 3.8 +4.4 =
£

» Full throttle height.
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STANDARD HEIGHT ~ THOUSANDS OF FEET

(MERLIN 46),

LEVEL SPEED AND BOQST AT HEIGHTS

WITHOUT 30 GALLON FUEL TANK
—————— WITH

RESULTS CORRECTED TD 954 OF TAKE OFF WE'GHTs -:(5730 LB. TANK OFF)

7050 LB TANK ON
RADIATOR FLAP IN MINIMUM DRAG POSITION
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BOOST~LB/SQ.IN.
+B +4 +5 +8

12
300 320 340

TRUE AIR SPEED~MPH.
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