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SUMMARY

Engine cooling tests were cammenced on Kittyhawk I, A.K.572 but owing
to thie asroplane becoming unserviceable they were completed on AL, 229, The
yesults obtained on each aeroplane are included in this report. Details of the
gooling system are also given in the report.

The results show that:-

(1) The oil and radiator inlet temperatures on the elimb, at an initial
olimbing speed of 145 m,p.h. A.S,I,, are within requirements for tropical
summer conditions, with the gills fully opcn.

(2) The stabilised oil and radiator temperatures in maximuwn rich mixture
oruising flight are within requirements for tropical summer conditions, with the
gills in the minimum drag position,

(3) In maximum weak mixture cruising flight, the oil inlet temperature is
within requirements with the gills in the minimum drag position. The radiator
suitabllity is slightly below 1.0. Opening the gflls zth of the available
range, will bring the radiator suitability within requirements and cause a
nogligible reduction of speed.

l, Introduction.

Engine cooling testa were required on a Kittyhawic I aeroplane. The
tests were started on Kittyhawk I A,K.572, but owing to the acroplane becoming
unserviceable were completed on A, L. 229, The results obtaincd on both acro
planes are included in this recports The tests were made during the ;yriod
February - July 1942, /ﬁ
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Scope of

Two climbs were made on A.K,572 at the best dlimbing speed (an
initial speed of 145 m.p.he 4. 8.I,) as found from tests in America, during whieh
observations of oil inlet and radiator inlet temperatures were taken, Similar
observations were taken in cruising flight on two flights at 15,000 ft, on one
of which the radiator inlet thermometer was not reads The o1l cooling results
obtained on this {light are included in the report,

On AL, 229 the cooling test in cruising {light was ropcated at

to coni'im the radiataor suitability results. As the radiator

re sliphtly above'requirements a further test was made with the
i1ls 3 open fram their neutral position.

1| » 000 f't, )
temperaturcs we
radiator duct g

J+ Condition of acroplancs relcvant to tests made,

A full description of A,K,572 has becn given in 8th Part of Report
A& AE.E, /783 and this applies equally to these tests,

A« L, 229 has becn fully described in 10th Part of Report Nosi. i E.BE
783. For all the tests on this acroplanc, the Jjettisonable fuel tank mentioned
in the 10th Part of A.& A.L.E, /783, was not fitted. For the tests with the
radiator duct #ills & open from the neutral position, the steadies for the
bamb werc fitted; on the other test they were removed, Throughout the tests ohnh
this aeroplane, flame damping exhausts as described in 4th Part of Report No.
A& ILE.E, /783, were fitted,

The radiator and oil cooler are in a duct under the nose, the oil
cooler at the bottom in the centre, with the two coolant radiator blocks
above. The oil cooler is to Drawing Noy U=3385«D85 and the radiator to drawing
No, 87=50-015, The flow of air through the duct is controlled by four gill
plates at the exit from the duct, These are under the control of the pilot.
The indicator fitted has three positions marked, i.e, closed, ncutral and open,
but thc gills can be set at any intermediate position. The mcan gaps between
the gill plates end the under side of the fusclage are given in Table I, In
the closed position, the gills point inwards almost closing the duct and this
position is used for rapid warming of the cnginc on the ground. In the
neutral position the gills continue the line of the duct and this position is
that normally used in cruising flight. This gill position is referred to as
the minimum drag position in this report, although speed trials toprove this
have not been made,

The air fonr heating the cockpit is taken from ducts behind the radiatop. The
tests were made with the cockpit heating "off" in all cases, since this gives
a lower air flow through the radiator and oil cooler .and thus higher coolant
and oil temperatures than with heating "on", The engine limitations which
applied when these tests were made are given in Table II.

U Rgéulta of tcats,

The results obtained are given in full in tables III to VIII and in

figures 1 to 3 of the Appendix. Theso are summardised bolow.

The oil inlet temperatures have been corrected to tomperate and tropical
summer conditions, by adding 70% of the difference of the appropriate standard
from the observed air tomporature,
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of maximum oil
inlet temperature and
nimum radiator suit-

ability,

corrected to

0il inlet temperature °GC

Temperate
Sunmmer con-

Tropical
aunmer con-
ditions,

Radiator Suitability

(T = 115°)

Temperate
Sunmmer con-
ditions

—

Tropical
Summer
conditions

d.itic-na'.

—_

85
e S

Permissible oil inlet temperaturc :- 95DD

75

lel3

—=

1,01

(b) Cruising level flight at 15,000 ft, with cooling gills in minimum drag
position, A

0il inlet temperature °C
_corrected to
Temperate |Tropical
sSunmer Summer
Condi tions |[Conditions

R. P, M, A, S. 1.

Boost

lb/ 5Q,
in,

Radlator suitability
(Tn = 115°0)
Temperate | Tropical
Suime Summer
conditions | Condi tions,

ontrol

7L 84 1,115 « 985

5 85 1. 000

.

-

O

Permissible oil inlet temperature:- 55.0.

(,ﬂ) Cruising level flight at 15,000 ft. with gills = open from neutral position.

Radiator suitability
(T, =115 C)

Temperate Tropical

Surmer Sumer

| Conditicns | Conditions

0il inlet temper-ﬂ_.turc Yy
|_corrected to

Temperate
Sunmier
condi tions

Tropical
oumer
condltions

1. 055

4t 18 seen from these results that under rich mixture cruising
gonditions, opening the gills + from the minimun drag position, incresases the
ragiator suitability by .055. A similar increase in suitability would be obtained
in weak mixture cruising flight, so that a gill opening of § from the necutral
position will give adequate cooling under this condition,

B

5 has been

The resultant decreasc in speed duc to a gill opening of
gRtimated from the speed measurements on one aeroplane with the gills closed, T
opeén, ﬂnd.} open, and is only about 1 m,p.hy A.S.I, It should be noted that the
spoed given in Para,4(c) was obtained with the bomb supports on, and this

accounts for the apparént inconsistency in speed.

5« Coneclusions.

1¢ The oil and radiator inlet temperatures on the climb are within
requirements for tropical sumer conditions, with the gills fully open.

2¢ The stabllised oil and radiator inlet temperatures in maximum rich
mixture cruising flight are within requircments for tropical swmer conditions,
with the gills in the minimum drag position,

3.  In maximum weak mixture cruising flight, the oil inlet temperaturc
18 within requirements with gills in the minimwa drag position, The radiator
suitability is slightly below 1, 0. Opening the gills § open from this position
will bring the radiator temperature within roquircments and causes a reduction in

speed of only about 1 m,p.h. A S, L
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Engine limitations used in test

Maximun permitted for take-off 2000

-

climbing 2600

" alle=out level flight

. L 1 000
(5 minute limit) 7

continucw% uruiaing 2600
({ automatic rich mixture)

continuous cruising 2300
(automatic weak mixture)

Meocimum permissible oil inlet temporature using Summer Grade Oil.

Nl " T - ik g8 o l L
Maximun 49r cruising g5 "C

¥ =5 4 i F= I:.li
Maximum for climbing 95 C

o
Emergency maximum 95 C

O
Maximum permissible radiator inlet temporature = 125

L used in caloulating radiator suitability on climb
i " " " " " in level
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Bx Tables 111 toVIII & Fips.
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