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asrial mast behind the cockpit.
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Other details included
landing lamp on the port wing. _ . _
slightly to port conpared with the Kitgyhawk Le

As on the Kittyhawk I the radiator and 0il cooler were in a duct under
the fuselage., The flow of air through the duct was controlled by gills at the
trailing edge of the duct. The gams between the trailing edge of the gill

I =
plates and the undersurface of the fusclage for three positions are:=

Indicator | kean Gap
Reading | Inches
Closed _ 035
Neutral He liH
Full open. 124 30

The closed position is used for waxming up on the ground; in the
neutral position the gills follow apnroximately the lines of the duct and this
position is used for level flight; +the full open position is used for clinb,
The oil cooler was to drawing No,87-46=925 and the radiator to drawing No,
R=502A=420D,

The engine limitations for the |
at the time of the tests were:-

ls Engine Rgvolutions,

_(i Max, for take-off (1000 f4, or 3 mins)

(11) Minimumn for take-off at inax, toke~off boost,
(i11) Max.for climbing (1 hour limit)

(iv) Max,for emergency climbing above 20,000 ft.

(short periods only).
((v; Max, for all=out level flight or cambat (5 min,limit)
vi 5\

Max, for cruising (rich and wealk

2. Boost Pressurcs (in.Hg, )
(1) Max,for take=off {lij{‘im‘t. or 3 min
(11) Max,for climbing (1 hour limit)
(i41) Max,for emergency climbing abo
3000 xr, peiil
Max, for all-out level flight or combat (5 minelimit)
Max, for eruising (rich)
Max, for cruising (weok)

Note A max. of 54 in.Hp, boost pressure is permitted in M, gear only, for short
periods during an emergency. This is obtained by operating the boost control
cut out,

3, 0il Pressurcs (1b/sq.in, )
(i) Normal minimum, | 60
(ii) Bmergency minimwa (5 mdins,limit) L5

4e 0Oil Temperatures - inlet to enging) Normal. Short perias
onlys,

90 100
90* 100
L 105

(1) Minimum for take-off. | 15
(11) Max,for eruising (rich and wecak)
(ii4) Max,for climbing, ‘
(iv) BEmergency maximum (5 min,limit)

5« Coolant, .
(1) Approved type - Pressure liquid (70 wator + 30% Ethylcne Glycol).
(ii) Temperatures °. (Outlet fram engine). lormal, Short periods

only.

(a) Max,for clinbing and all-out level flight
(1 hour limit) 20 135
Ebg Max, for cruising (rich and wook) ) 115
e¢) Minimum flor take-off. s

* 100YC above 0,000 ft.
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ts, The tests were nmade in accordance with A, D, M. 464 The
temperatures of the coolant at outlet f'rom the cogine and the oil at inlet tﬂ
the engine were neasured on twa climbs at maximun permitted power and best
climbing speed with the radiator duct gills fully open, Similar measurcments
were made in both rich and weak mixture cruising flight at the respective
maximum level speed full throttle heights in M, S. and F,. S, supercharger goar,
with the radiator duct gills in the neutral position,

Air for heating the cockpit is Palluﬂtud in the duct behind the
radiator and oil cooler, Since there will be a lower air flow through the
duct with the cockpit heating turmed off than with heating on,the tests wore
giving the worst possible condition for oil and
coolant cooling,

The tests were made during

August 1942,

L, Results of Tests,

These results are given in full in the Appendix in tables I to V and
in figures 1 to 3, Thgy are sunnariscd bLElow,

The oll inléet temp Jl“*'L'LJ._:I__;.- have
tropical sumnmer conditions ( f A D.IML491),

boen corrected to temperate and
by odding 707% of the difference of

he appropriate standard fram thn L rved alr temperaturd.
\tor suitability is given by
T =T
- w8 . . Il -8 2
Sultability Ratio = e e e e wheres
M = M
Ia = Tp
T, = Normal maxximum permissible coolant temperature,
T. = Appropriate standard air tamperature,
Ts = Obscerved engine outlet temperature,
T = Observed air temperaturac,

(=}

{a) Climb,
Radiator duct gills fully open

- ——— il il

Height of Maxcimum | 0il Inlet Tempcrature Radiator Suitability
0oil inlet Temperaturc | °C corrected to - & a (Tp = 125°C)
and minimum radiator | Temperate | Trgpical Temperate Trnplcal_r
sultability. | Swmer conditions| Suwicr conditions|Swmmer Summer

| :! Conditions Conditions
at 26850 rpme 20,000ft. | 70 80 1add 1. 00
at 3000 rpm. _33,000ft. | 83 93 1,15 1,05

Max. Permissible oil inlet tcmperature (below 20, 0009 90 C
(above 20,000') 100°C,

(b) Cruising level flight at 13,000 ©ts in M 5. ﬂupu,rc:hurhc..r gear with

= I-.l' - - Talk s "rlllf"
If.- '..-r_l J.L'uh r.l wd

in neutral

nosl1tl Ol

Mixture|R. P. M, | Booat|A. S. I, |0il Inlet Temperaturc ©C Radiator Suitability T
Control in, of |{m, ps h corrccted to - (T = c)
Hg, Temperate Tropical Temperate Tropical
Summer Sumer Summer Summer
Conditiona. Conditions Conditions Conditions |
We ok 2650 | 38 VR 66 76 1,22 1,07
Rich 2650 L1~ | 256 66 76 ) 1, 20 LRy vy

b o, , Ne
Maxdimum Permissible inlet temperature 90 G,

/(e)
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(¢) COruising level flight at 20,000 ft. in F, S, supercharger pear with
radiator duct gills in noutral positiony o7

R. P, 1L, [Booat | AS.I, |01l Inlct Tamperature °C Radiator Sulfabllity
ine of | mspe he corrected toi~ (Ty = 115°C)

Hg. Temperate Tropical Temperate Tropical |
Summaer Surmer Sumner Sumner
Conditions | Conditions. Conditions Conditiond

Weak | 2650 | 30 228 65 75 Ys X7 1, O
| Rich 2650 | 41 240 ot 15 | 1,18 1,05

5 Conclusioncs

1, On the climb using maximum climbing conditions and best climbing spaed
the oil temperature at inlet to engine and the radiator temperature at outlet
from engine, arc within requircments for tropical surnmer conditions, with the
gills fully open,

2, Using maximum power for either rich or weak mixture cruising flight, the
stabilised oil and coolant temperaturcs are within requirements in I S,
supercharger gear at 13,000 ft, and in F\.S, gear at 20,000 f't,, with the gille
in the neutral position.
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Min, Sec,

Kit tyhawk
Time

TABLE I

OIL COOLING AND RADIATOR SUITABILITY
 FULL THROTTLE OLINB,

As Sa I,
M, Pe e

II, F,1,220,

0

——

18

20

217

42

15

161

161

161

161

161

161

161

. Radiator Gills ful

R, P M,

R

Y

| Boost [Mixe| 011 [O4]

Ins, Hg{ture|Temp, |Press,
ECTJ‘.ET MAIN

; 1b/aq, in
“TAuto &5
47.9 |Rich| 71% A4
814
63

4749 88

88¢
76

80%
900
77

82%
92
75

S0%
90@

78
83%

27«1

Y | 93

Corrected to temperate summer conditions, )
Corrected to tropical summer .conditions )

R,P.M, changed from 2850 to 2990 at
Supercharger gear changed

Df ;i. IJ. LL. #91.

2

at 13,000 ft,

000 1't,
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APPENDIX, TABLE II

OIL COOLING AND RADIATOR SUITABILITY

" FULL THROTTLE CLIMB (REPEAT)

Aeroplane: Kittyhawk 11, F.L, 220, Radiator gills fully opens Cockpit heating OFF
Height | Alr | Time |A.S, L Boost jaxture|0il [0il [Coolant Radiator
Feet, | Templiin, Soc.| m.p«h, H‘P‘H'iIHE.H54 Tgmp,fFresg_EngiBe Suitability
°C, INLET| MAIN [0OT Cy |[(Tn = 125°)

| r11:{59"

+15 2850 | 47.9 * 90

N R R 90
4749
749

4ok

107

107

106

105

103

102

101

|
|

23 23 | 1A \L 304 6 \/ % | 100
---—-——.-1&_ SIS IS - . : : b

X Corrected to temperate summer conditions ) _,

ﬁ T " tl‘ﬂpiﬂ-‘tl i 1 J of A.D,M. 491

R.P.M. cheanged from 2050 to 2960 at 23,000 f%t,
Supercharger changed at 13,000 14,

/TABLE III.
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TABLE TIT
OIL COOLING AND RADIATOR SUITAB
CRUISING FLIGHT
M. 5. Supercharger gear - tbight - 13,000 £, Radiator Gills in neutral poﬂiﬂm
Aeroplane : rlt"ylm.-:l II. F,L.220, Cockpit Heating OFF,

W W =

i Boost .F'F | A I,
| Condition ins,Hge| ™ "™ | M PiH
Weak Cruising 33 | 2650
Rich cruising L2 2650

Full throttle w74 | 3000 1

| Time from E | 011 Pressurc |01l Temperature |(
commencement| Temp, |Mixture 1b/8q. in, | INLET Suitabili
of flight, MATN °C. (Th = 115

| mins,

Bl T oL
'.-;:} ) lI'q.:-_Lq. E'j.&'
i | _J:S;j
bl
G2%

| 720
£0)

| 1%
\ | 710

Minutes full th

5 Minutes full throt L

| ) I
Rich | 05H -'
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M, 8, Supercharger gear, Height - 13,000 f1't,

Asroplanc:-

-

TABLE IV

OIL COOLING AND RaAD L. \TOR SUITABILITY
CRUISING FLIGHT

KitWhHWk III F- Ll 220!

(REFEAT)

SNDIK,

Redintor glllm in neutral position,
r;,u.; kpit heating OFF,

i Boost | T
Conditions mnh.afﬁ"; il Pe N
Hge |
Weok cruising 5J J 2650 | 244
Rich cruising W15 | 2650| 256 |
Full throttle L3 | 2980| 272 |
Time from Aly |Mixture|0il Pressurc|0il Temperature|Coolant Radiator
commencement | Temp, 1b/sq. in, | INLET Temperature | Suitabili
| of flight. °C. MAIN “Ca Engine OUT (7% = 115°0)
mins, ¥ °C.
0 -9 | Weak 85 70% 85 1,205 %
| | | | 00 1,06 @
| 7
4 u ! (O Ak 1,220 %
! | 50@ 1.07 #
| Oly.
g }_'li-E Ol « 220 %
312 1,07 ¢
| E}
10 | 2% 83 1.23 X
“-:'2‘ 11 ‘.'w...- ',Ef
Lo 72% 03 1.23 %
| | 1.08 ¢
| i
e J2@ 1.07 &
[ ( 9 Minutes at full throttlec
0 =93 |Weak | 85 ?-— 89 1.155 %
| e 07 1,015 &
r | 02
4 to 10 \lf l/ e 70% Bl 1,22 X
| \ -_-'._f | 1, OF Az{ T...
| 5 Minutes at full throttle
| 63
0 -9z | Rich 35 | 70% 88 1.17 %
| g 1,025
L. | 69% 85 1.205 X
| 799 1.06 ¢
| | 63
B to 12 Vv |V VY 70X 35 1,205 %

*

orrected to

Temperate

Smoxyr c

onditions ) _ . Bk
jﬁ Corrected to tropical summer conditions ) 01 As D, bl 4371,

/TABLE V.
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TABLE V
OIL COOLING AND RADTATOR SUITABIL
CRUISING PLIGI{I'

Height: 20,000 ¢
;= Kittyhawk II, B.L, 220, ’ te Hm&tcr gills in noutral positions

F. 8, Supercharger gear,
Aeroplane

|_‘--—.l..

D'ckpit hﬂﬂting EE'F.

Condi tions,

Boost
ins, of

-

H- Pu- I‘L

Weak cruising
Rioh cruising
full throttle

H
0"
4l
40

2650
3000

2650 | 228

.Irh e T..
M. Pe hy

|Time {rom
commence

mins,

of flight,

MATIN

0il Pre sgure
1b/sq. in,

0

?;I?f
6L,
65K

75¢

A Minutes full throttle

Suitabili
(Tn = 11,'.%0)

o I
QH
o
MOELK W

O O
-~

Ol

67
701
o 5
HO%

o
.- B

= B
O

=
-
PO \n

B | bW W

Minutes full

throttleo

Bl

( T,E, e
758
i
G5%

750

1,17 %
1,04 &

1,18 %

105

sunmer conditions J

% Corrccted to tcmperatc
d swimcr conditions., )

_ : : of A.D. M 491
Corrected to tropical ; L4371
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OlL COOLING AND RADIATOR SUITABRILITY
FULL THROTTLE CLIMB.

— =
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———— " w TROPICAL " "
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SUITABILITY RATIO.
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