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I,C.A. N,
ATTITUDE e Po I,

Paet: , NO

Se Lo i 3000
10000 3000
18500 ¢ 3000
= 5000 2000
#0000 3000
25000 3000

—
e

RATE OF
CLIMB,

5/ mivove .

4600
5840
2880
2160
1440

S640
SB60
2480

1820
1160

in Level Fligh.

(Rated Power)




At the renuest of T.S5.7 brief nerformance trials
of a Spitfire (F) Mark V111 - Merlin 66 have been carried
This report covers -

Positieon Error Dh*fnwin“Tiﬁn.
Level SD""Q Performsn

Climb Parinﬂmg,\;

BPake off? Path Determinztion.

2. CONDITION OF THE ATRCRAFT DURING TRIALS.

(2) AIRFRAME:
TYPE - Spitfire (F) Mk. V1ITs

Aust. Identification VNo. - AB8~315.
EngliSh dD- NO- P J-F.-—gsd.—.

This aircrat't was, manufactured in England
and erected in Australia, by the R,A.A.F. This
aireraft was virtuallyia new on= at the com-
mencement of the trials.

The extegpal™details w=re as follows:-

(1) overall finish was a fi ine matt camouflage
paint. TheWwing loading edges were well
fitted apd)finished, xhilst the seneral flush
riveting 'was of a good standard (suverior to
the MaTK\Vo previously itasted.)

(ii) Aifhgxternal metal surfaces were flush rive-
etad.

(1ii) Ma;nﬁlan
aa iEhe Ve und

(iv)'The four .%03 mechine gzun ports were fabric
govered.

“(v) The two wmused chnnon -orts were covered
with standsrd hemisnherical capns.

(vi) Bubble type cockpit hood.
i mast.

g fyem mast to fin and on each
to taillplane tips.
nce area relative to

elative to Mark Ve.

exhaust duects.
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Otner externel featurce and mechanieal datnil:
were:

(1) By passable Vokes air filter.

(11) Trermostaticelly controlled redietor duet o:l:
flaps.

(131) Automwatic supercharger gear change deviee, uhl::
eperated at 15,500!' pressurs height on eliih
at aporoximetely 12,500' on descent.

AL

See alsc the photograph at the end of thsa

(b) AIRSCREW,

Name: Rotol.

Deseription: 4 bladed, externsl evlinder
V.P. Propeller.

Type: R12/4F5/4 .,

Blade Serial Nos: BO749, 89142, 89072 & 89079.
Diameter: l 10* - 93" (average).

Pitch Range: 359

Chord ¢ at C.7R 9,58"

Thickness: Q,91"

t/e : 0,095,

Blade anpgle limits: High: 50°06' & 509301
Low : 15%°06' & 15930¢
(opposite blades similar)
Rotation: Right hand.
Wieight : 290 1b. (Spinner 22 1b extra)

{e) FENGINE DETAILS. (Reference A.P, 1590 P & S Vol. I)

Mamifacturer: Rolls Royce Ltd.
Engine name: '~ Merlin 66,

Type: Liquid cooled 12 ecylinder "V"
Engine fitted with 2 speed, 2 s sagw
superchargsr,

Felght: 1650 1b ¥ 22% (ary).

Rotation: Left Hand.

Spascification: Bore: 5.4 inchas,
Stroke: SIS R
Capacity: 1548 cubic¢ inchen,
Compression ratio: 6.0 : 1.
Supercherger ratios: Low: £,79
High: 7.06
Alrscrew gear ratio: 0,477 : 1,

| Garburettors: Stromberg 8D/44/1 double eriry.
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.UT./SQ ill -

Tove Off 7

Meximum for
5 minutes.

Maxlmum diving enéine sogefl (20 epec, limit 3150 r.p.m.

(d) WEIGHT. Tha weigx~ 3? 3G summiey vy for the condition
of Tull Puel.ds ‘given 14 the Appendix Table III.

; Gorractiuns to performance rezulte to an
"811 up welsbt" of 7690 1bs, have hsen made.,

3. TESTS.

(A) POSLTEON ERRUR,

Position error was Jelerminsd by the altimeter
towar method, anﬂ togetlier with pitot head pousition 1s glven on
Flgires 1 sndu2

(B} SPEED TRIALS.

SDeed trials v 2 oarried ocut at a number of
helgzhlg \from sea level to 35,000 Ing Comk nd Rated
Results 8re given in Talle 1 and Firurc me
out’ lavel gpead 1s 393 mph. at 2!

Throttle (15,5001 ),

'Powerso
imum "al1
} wall above Full




(C) CLIMBING TRIALS,

e Climbing trials were also carrisd ocut at
gc'nbat and Climbing Powers and full details are givem ip
Trible 2 and Figures 5 and 6. Optimuw climbing speed deta
wi 8 not available when triale commenced, but considserable
dita on similar alrveraft was found, from which the best
gilimbing speed was estimated. For 5,000 R. P. Ni-the speeds
‘ware directly taken from a Boscombe Down report on a Splt-
fire IX’{AAEE/%QS/m Part 16) whilst for 2.850-R,P.M. the gpeed
gstimated by the methods of Unwin given in Report No. AAEE/
‘Hes/141, From the pilot's experience, these speeds appear to
Le fairly close to the optimum. jeximum rats of climb 1s
4 600 feet per minute at sea level.

(D) TAXKE-OFF PATH.

: Take-off Fath at 7690 lbs. weight, was det-
ermined by the C.S.I.R. "Take-off" eamera, The results are
given below and on Figure 7.

Engine E.P.M,
Boost 4+ 12 lbs. per sg. 1n.
Flap
Dlatance from _gtart
to unstick

Dizstance frem stert
to 50nfool screen 450 yarda,

Ths I'esullts BEre correcied Go standard 8t
mosphere, zero windjapd sarodrome slope on o conecrete runway,
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MIW AND FURTHER DEVELOPMENTE,

c TN ‘ With the high rates of elimb obtai;
,"flre VIII. it 15 sonmidered that the accu v O itos 0f
Sellnhimeasured by & atop watoh and sitimever ls very limited.
Mg 'ﬁzls 48 partly @ue to the limits of manually oper eting & gtop
- ﬂtch ﬂnﬂ the lage In the altlme ters It is rroposed %o carry
Nt gome: expariments to determires the relative offsets of
these items.

During the elimbing trials, me difficulty was ex-
perianoed with . frscrew control at high altitudés, due, 1t 1s
thought, o frothing of fhe oil as & rasult of.'cering” in the
oll cooler. A similar trouble has oocurrsd ‘with) the Spitfire

- aireraft in service, this defect is under inyestigation. The

. remaining performance work consists of maamu“'np fuel Tlows
‘and speeds st cruising vpowers with the 90-gall¥on belly fuel
tank lnstalled, A height of 10,000 feet ua* bean selected es
the most useful ferrying altitude, and the Ml congunmption
tests will be carried out thera.

As stated in the t=xt tha-to* speed Tor this model
Spitfire was above the Criticsi Pull Throttle B=ight - an
unusual feature in leve. spead venrformance results. Becsuse the
results were checked several times and the sSneads were inferior
to those obtained from Boscombe dmwn, further asnalysis of the
resuigs have been made to see if anv explanation could te ob-
tained. ’ 3

In the first 1nstance the results were reduced zec-
cording to A & AEE/Res/170 and the following i3 added to in-
dicate that is is not possible, on cartain as:nmitions assumed
valid for this engine 1nstallat10n, to obtzin erzater speeds

.. than at the eritical full-throtile height.

v Neglecting faducsd drag, we have at +
proximately.)

APnle € povi.®
or dp+%d€ %:dy = 3 av,
: Vi
From ref(1) P (k6 - n) atove .1

Qr 'd_E_ = 46 whersa
o 6 ~a

From ref () dn =y a1

7 J

3V
\‘ut

At

-

« » (1) vecomsw on

hence a df
§(§ ~a
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' bk qu an tneresss in speed to occur above the Criticed
F‘Iﬂl ’J.‘hrattle Hatehose  mnat be -ve, since d6 1s negahiy
6 =a
fgr increase in height and} {s in the order of 0.2. The law
g:[ven in reference 1) gives & = & 0.0 hence _a gamonly be

.'-N'Q fbr altitudes in whioh6£0.09. i.2. heights well above
- 0N ft. 'Hence the only conclusion which can besreached is
that-no increase can occur.
However as refervence (1) vefers Merlir ard 46, the
. law P k() ~m may not be valil for the Werlisyo6 which is a
+ -~ 2 stage 2 speed engine with 2u Lw1E'Jo,*u'_ and may have
. different characteristics above the Criticaly¥pll Trrottle
Height, although curves supplied by the menuficturer indicate
-} simliar Jaw holds, which will not therefere alter the ap-
 proximate theory given abova.

L-t
)fDO

“lﬁil

-

Cheeks on another Spitfire will be cavvied out when
‘available.

'REFERENCES.

(1) 2 & AER/Res/190 -"The ve@¥ation of power with height of
a Merlin 46 nngw“' fe determinsd by {light tests on
& Spitfirve Vo, Wy O°B. Hislep, Ph.D., A.M.I.Mech.E.

(2) A & AER/Res/170 ~" Bpitish performance radi

s} »tion methods
for modern aireraft by D. Camerd
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TABLE I,
SPEED  TRIALS.

Hf'_vQO_le., WEIGH.T °

STANDARD ATHOSPHERE,

e —

Boost Supercharger

';‘-.: { ‘ I.G.R.R. A.S.Iu PnEhc: i

Comp, [,

1b/2q.90, Mor 8

P e bt

';_";' | fest | mph mph mph

g 5 MINUTE COMBAT RAZINE 3000 R.E.M,
| : |

26000 | 261 | -12.0 593
30000 | 227 | -10d2 ¥ 569
35000 | 19m | « 8.2%

Sea Level| 318 11,8 | 330 218 1 {Low)
-~ 5000 | .31 127 | 342 +18
g 7550 309 ~13.5 36 18 F.T, M
10000 298 -12.8 369 $15% M
X 13500 283 1 12,3 563 L1223 M
10000 293 =122 556 $18 S (High)
X 13500 28Y -12,7 $69 118 S
15000 | 286 | -15.0 | \G@ | 418 S
g 18500 279 13,8 lem 391 | #3I8 F S
20000 | 273 o e R B2 £16 S
1O S
S
3

R

RN
Shea

o 8

860 MINUTE CLIIB MPING 2850 R.PJM.

Sea Iavel! 292 =10:0 | 302 . ' M
5000 | 289 "Pw.10.9 | 323 18 | M
10000 i 286 ~11.8 34 £ M
P "dia0n | ces, ['-12.0 | 355 (19 T S
X ©13500 ! 276 X B 1 - 3554 ( | M
X 13500 | ~873 12 360 L8 .
15000 |\ 271 <X1.3 | - S
20000 | “262 Lz S
# 220807 259 wIBeB 3 5 g q
26000540 243 w1l 8
50000_* 222 *1046> 1. /880 ] 5 S
35000 | 190 il 365 13 g

@ Fall Throttl

X Auntomatic suoare arg 3p change Helght,
HOTE.
Cold Carburettor wir and closed Hs tor Flap used

chroughond
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NOSFLERE,

1580

ths. TALECOSR WELGH

Superchiarger

h == S

ane N or 8
SO0 R Yol
N
o 18 B
ot paa i
Se4 b
¥ .4 - 8
Bia? «1& 8
Bl | 413E 8
& \J'J ‘l;'.t:_j ; S
21 S8 A 02

Full Tarottle Helghis.

L <L )
\ Mmbin "'3',‘11391"“3]1?{1"."‘3 N peln chang RS H A o B

2640 Tod oR i 1
3540 et 2 I
3550 258 o B M
3BO 6.8 By i
2120 s Ok e b 8
3120 o R 3
SR 3+ T i 1 S
B2 R S R L 3
2460 S L S 3
1520 13705 g g
Lis e 1%, 6 : z




10

SAen S AT,
LOADING DETATLS AT "TAKE OFF,"

Wel ght Arm, Moment.
in.) {Ib.in

(b i

————h

Pilot and parachute.

«305 in, Browning guns (4)
Ammnition (1400 rounds)
20 mm, Hispano guns (2]
Aemunition (240 rounda)
Reflector gun sight

WIRELBSS.
TR1143

A, 1271
R.3002 and contrel unif

CAMERA .
G458

OXYGEN,

Cylinder (Mk. Ve)
FUEL. (at 7.2 1b/mal)

Main tanks (95 gals.)
Wing tanks (27 gals.)

1L, (et § 1b/gal.)

£-1/3 gals.
TARE WEIGHT.

JTOTALS.,

B4 0 Inche’s

C. By 1imits 3.5 "to 5.5% ai't datum see R.A.A.F
Pub. No. #11A.
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SIDE ELEVATION.

THREE QUARTER FRONT VImW.
SPITFIRE MK, V111.
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