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1. Introduction.

A tropical air clcancr installation has been designed for lMosquito air-
eraft, it being possible to switch the air ckeaher in or out of uses This in-
stallation necessitated a roedesign of the air ‘intake and the surrounding engine
cowling.

Provious fucl consumption téets werc made with the tropical cowling
fitted ard the air cloancr clemcnts both-in and out of use (see the 16th Prart of
this Report). This, of course, did.not give the effecet of the new cowling on
overall drag of the aircraft, norSthe effoct of the change of design of thc cor-
burettor air intake in the tropical cowlings (with air cleanar clements inopera-
tive)s The present series OF  spoed tosts werc therofore made, first with theo tro-
pical engine cowlings fitfed, but cleancr elemonts by-possed, and then with the
standard cowlings fitted, ¥0 obtoin a trus comparison.

s Condition of airoraft rolcvont to tostes

2s1 Cenergls ¥ The nireraft wes a standard fighter Mosquito MkeII finished
in nipht bleck “eamouflage, mnd with the following external equipment:

4 =9Q¢303" machine guns end 4 - 20 mm. Hispano guns in the nosc.
Bijeator chutes unsesled,
#Ts ceriels on the nosg, ond on the top and bottom surfaces of
the wings noar the tips. -
#n soripl mast, but no nerials
Two twin soxaphonc cjector exhaust systems covered by unslotted ducts
on cach cngine.
242 Cowling instolletion. A photograph of the lowsr part of the tropical
cowling, including tho cirburchtor air intake, is given in the 16th Port of this

Reparts It will be scen that gap type iceguards formed an integral pert of this
installation,

The standerd cowlings had no unususl footuwrcoss Stone guards were Titted
internally just before the carburettor. Iccguards were not fitted in front of
the air intokes, these not Loing usually fitted to stenderd cowlings at the time
of conmoncanent of tests.

2¢3 DInpine numbers, All tests with the tropical cowlings on were caapleted
with the following Merlin 21 engines fitted: .

Fort engine:  A.262292/L9143 ' -
Stbde engine. . ;140B/61795 r
2 Courtesy of Neil Stirling ,‘J



Mid way through the tests with standard cowlings fitted the port engine
failed, and was replaced by engine A.313214/60017. The bench test horse power
figures for this engine were in good agreement with those for the replaged engine.
A check of the performeance elready measured wes mede, and no discrepanoy was found,
and it was concluded that thc engine change had hed no deleterious effect on per-
formance,

2,4 Engine limitations, The relcvant engine limitations in vogue et ocmmence
ment of the_%mle to throughout this series of tests were:-
REM Boost (1b/sq, in, )

All-out levol 3000 +12
Max, week mixture cruising 2650 + 4

2,5 Loeding, The airoraft was loaded to a teke-off weight of 19,855 1b,
with the centre of gravity 15.4" eft of the datum point (undercerriage down),

3. Scope of tests.

were made between 6000
Level specd measurements both with standard and tropicel eowlings/and

20,000 feet in M,S. supercharger end between 12,000 ond 24,000 feet'in F.3. super-
cherger ot sll=out level end meximum week mixture crulsing powers,

L, Results,

The results were corrccted to ICAN standard atmospheric conditions and
to 18,850 1b, (i.ce 95% of take-off weight) by the methode of A. & A,E,.E./Res/170,
a supercherger constent C = 0,002 being employed, [The position error correction
used was measured on this eircroft ond is given inthe 135th Part of this Report,

The results are given in Tables I and 'IT and shown plotted in Fig, 1.,
and arc summarised below:=

(1) Btenderd cowling:

Mex, true eirspced at all-out level power (a) M.S, S/c = 348 mph at 10,800 ft.
n " ] ] " L " b) F.S,. N - 355 IFIPh at 1?’?{}{] ) i
Mex, true eirspeed ot weak mixture cruising power:
a) M.5, S/c¢ = 318 mph at 16,000 ft.

b) F.8s " = 32, mph at 21,700 ft.

(id) Tropicel cowling:

Mexs true airgpoed et cll-cut level power Ea; 336 mph at 9,400 f't,

M.3. S/o
F " = 346 mph at 16,000 f4,

3
IS-

b

F.5a v = _3111. Il@'h ot Eﬂ,ﬁﬂﬂ £t.

Mox. tructaeirspeed at weak mixture cruisin
&

oweIr:
a§ M.S¢ S/¢ = 310 mph at 15,200 ft,.

5. Discussion of results,

Sa Gh% of external form, The effect on level spued performence due to
he chenge eg alone (es ng no effect on carburction) is cobtained by compar-
ing the performance below the full throttle heights, Fram Tebles I and I end Fig, 1
it will be acen that the tropical cowlings reduce the true eirspoed by some 5 = 7
mph at constant boost, the grestest reduction measurcd being et the full throttle

height ot wenk mixture cruising power in 1,8, supercharger (i.e. 7 mgh ),

5¢2 Change of intake desi « The re-designed carburettor air intoke has re-
duced the ﬁmﬁ@ in full throttle height of 1,400 fecet in
M.E0 end 1,700 fect in ¥,s, superchorger being obteined under ell-out level power
oonditions, At meximum weak mixture cruising power, in either supercharger geer,

the roduction in full throttle height was 800 feet.

This lces in full throttle height geve a total reduction in spéed of
14 mph (True) sbove full throtéle heignt in both gears, either at all-cut level
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~ or néxdbmim weak mixture cruising powers. The corres

_j_

ebrat 1,5 1b/sq.in, ab all-cut level power,

th.s .change in powcer reprosents
&8 sbout 5 mph of the totel of 1

drag, (gee '5.1, sbove),

TABIE I

18,850 1b,

ponding drop in boost was

By the methods of A, & A,E.E./Re

: 4 mph reduction in speed
the reduction in performence is fully accounted for,

a reduction in speed of acme 10 mph (True),
Wwas due to the external

Level specd perfomance with standard cowlings.

Rodiator fldhs closed

P Standard

Mean woipght:

8/170,
EEhuE,

Truc Air Corrcetions Hean : | |
Hedjzht Speed . ASI mph | RPM Boost, | Mix-4.@arb, | S/c
feot meh mph - P.E, i CE, lbf:m___'*ture Adr | penr
&, 000 326 305 '-1,3 =-1.4 3000 | +12 |[Rich| Cold | M.3, |
8, 000 336 | 301 '=1,2 =2,0 ln Y: | 7]
| 10,800 348 299 [-1,0 -2.8 | e ey B
+ 12,000 h8 295 1=0,7]=3,0.{ .| | Aol 1 | -
44, 000 37 1283 ) 0 [=3,4 [ | ¥Ng2| '
16,000 35 272 140,51 ~3,6 D Te7
TB'Dm' ‘31{-1 . 260 +GIBI -3-? h i 6-':' i
_20, 000 33k 16 14101 =3,6 1, N | + he51 W !
. 6,000 200 |1 256 40,9 =0,9_T°2650 | + L | Weak i
&, 000 288 | 255 140,91 ~1,3] L2 |
- 10,000 295 | 25k 140,9 ' =1,6 S e e
12,000 303 253 41,0 M-~250 | ] | e
14, 000 311 252 41,0, =2, | | | i : Eh
a1 6,000 318 | 250 |+130 "-2,8 L el | P
18,000 315 | 20 j+1ed . -2,9 || + 246 | Tl e
20, 000 306 225 (#M.0 | =2,7 | A e e e W
12,000 335 | 282430,1) -2,7 | 3000 | #12 [ Rion F.S.
] 1”-!-,mﬂ 5!}3 % E'BU *;'l'G-.E, -3-2 i | i
16,000 351~ 1277 (40,3 | 3,7 ! s T SR et
!17’?0[] 558 ' 2?6 I+U-3; "#.2 i o a ! ,L
20,000 35 | 262 40,8 <l ! + B/-?! . == .
22,% \ Rl-g 1 gh-g +1.0 tg + E-g \f ! |
4 _ 3 ! e | = A+ 662 -
! 287—.21"':3 (+1e1 | =1af | 2650 @ + § | Weak !
14, 000" 295 1238 +1.1 -2.0 | i 5 PR et !
16,000 303 238 (44,941 =24 | R
18,000 310 '1 236 (1.1 -2, 7 , it st
20,000 28 123 1] =31 ! b7 -
%21, 700 32 | 232 (41,01 »3,3 {7 O D A .E
2, 000 3111215 140,91 ~3,1 N e @ A ) v
¥ Full throttle heights /TABIE II
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TABIE IT°

Ievel specd performence with tropical cowlings

Meen weight: 18,850 1b, Rediator flops clcaed

"Standaxd  True Air . Corrections | Mean |

Height Speed l‘!‘“I mph RFM | Boost, | Mix- Garb. 8/c |

Tebt | h H IPE,-T (.E, 1b/in” | ture ! pir | |

| g.ﬁ i EEZ i *-'3.9: =1+3 ! 3000 +12 i Rich | M3, |
| 8,000 | 331 295 -o.? 1,8 R 3 1
B0 | 336 |29 1 -0,6] -2.2 | 0 O B
12,000 | 336 | 282 40,1 -2,7 + 945 i) o7
| 1,000 | 335 | 272 40,5, =3,0 + 7a8 - e i
1 16,000 | 332 | 261 40,8 | -3.2| | +6e2 | |} ‘ | Lo
’ 1E'mﬂ { 32? | 21.4-9 +1l1 | -305 i I o+ l£|--l6: J !. | ! Ir i

SRO00 T 348 ! 235 19141 | =3.11 N | & 3.1 M Vo) o
[REee00" " | 275 | 259 | +1s0  =0.9 2650 ! + L :Waa.l:: ot Tl
8,000 | 283 25014140 =42| | | . dN, Sl o
} 10,000 | 290 | 249 +1.1 | =1e5 A7t { T ! A, ] T
125000 | 298 | 249 +1.47 «1,9% |- | Gy M B 1 |
Sl PR s R e (R R e T R AR T 1 B S
{w15,200 | 310 ! 26 +1.1 ! =2,5 N e ¢ v/ i | I | <ot
i 16,000 | 309 : 243 +1,1| =2,6| i e PN 5 g S SRR
i 1B,DUG ; 30% 1231 1 #1,0 _ —2-5: | + 1.9| o it | | ,
s . 215§ +0.8; «2,3 43 | + Oekf v | i | V 4
112,000 T 350 72771 +0,3, =-2,61-3000 | +12 | Rich| [P Ps. |

14,3(}(] ‘ 338 P 275 | -!-ﬂ. -511 ! [ ! l [ J' - I
13¢16, 000 | 3.6 | 273 | 40, l..r —3;5: [ 17 | | 1 T S
: ED’DUG | 3l : QEE +1.0% =3.9 [iiil Jas 8-_1' | | 1 E i
. 22,000 j 336 2,0 #M,17 -3.8 i 6s3 i 12530 bl
(2,000 | 328 | 227{ 41.0] =346 \/ | 4+ 46|\ | b |
\"12,000 | 282 | 235 + AT =1.612650 | Weak | B
P A,000 289 AR a4l 9l O F | ‘ e 5
. 16,000 | 296 (]N2321 41,0/ =2,2| | | e dhod I ; prenil
ess LR R g S O S R S T
| 20,000 | (3G} 229! .0f =29 | | | | | o et 2
RN RIS | 2281 #1,01° 5015 |t L &
| 22,000 407310 | 221: +1.0| e N RN #
24,000 \ | 298 | 2051 +U¢7 =271 N | +Ah) N Lo -

- # Full throttle heip
" CIRCUL.TION Lisy
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