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Report No, ’ Title
2nd Part of A.& A.E.E./783,a. 8 OF Flame damping trials with short
stub exhaust flame dampers,
3rd do : Carbon monoxide contamination testa
4th do . Climb and level speed performance
and P.E,
S5th do il Engine cooling trials,
6th do Radio trials - Communication sets,

Introduction.

Tests were made to determine the performance of the Cabin
heating system on this asroplans,

Scopa of Tasts.

Temperaturas were observed every 5,000 ft during a climb to
31,000 ft. with all heat turned on, The aeroplans was then flown lavel at

maximum power for aconomical cruising in weak mixture and temperatures were
recorded every 2 minutes until they had stabilized,

Conclusions.,

The Cabin temperatures rocorded at the various positions
with the exception of the pilot's hands cowply with A.D.M.498 Specification,
although the pilot reported that during the test he found the cabin warm and free
from draughts, Nevertheless it is considered that if the hot air duct entriea
could be modified by extending these up to the engine radiator, temperatures
would be improved.

3 Introduetion.

dede Tests were required to detemmine the performance of the cabin
hecating system, The acroplanc was fitted with a Packard built Rolls-Royce
Merlin BEngine and the tests wer: made on September 13th, 1942,

2 Deseription of heatin., system.

2.1, . Heated air was taken from behind the

engine coolant and oil radiators, which then passed into the main ducts, situated
on the port and starboard side of the fuselage, just aft of the engine,

- The entries to the main ducts were attached to radiator air exit
duct. That on the port side was finished off flush with the top surface of the
duct and at a.proximately right angles to the line of flow., That on the star-
board side was attached in a similar fashion, with a short extension piece which
protruded at about 45° into the path of the hot air flow, The point of entry of
the hot air into the main ducts was 22" from the back of the radiators.

2a0 The main ducts were of 4" dia. port side and 3" dia. starboard side
(See sketch Fig.I.) and werc lad back to the engine bulkhead where the port duct
divided, one duct feeding the rudder bar heating unit, and the other of 3" dia,
was led off down tho loading odse to supply the heating for the guns in the port
wing.,
/2,4,
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N <.4, The rudder bar heating unit was a duct of rectangular 'lﬂtiﬁiﬁ%ij

moasuring 13" x 3" of U shape, each urm of which was attached to & duralumin

oasting, the base being bolted to the centre section aft of th | Al A
- o leading edge, and

the exit by means of a flange to the enwine bulkh tly the ﬁiﬂ‘:;wi‘
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The base also had a direct outlet to the inside of the .ng_i.'nﬂfﬁi?
was for the purpose of admitting cold air to the cabin, cold air intlk#:i:gil ;*T .

provided on the leading edge on both port and starboard sides, which fed cold air
into the centre sectign. w J
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2.5. A butterfly valve was fitted in each arm of the ruddar bar ' 4
heating unit, which controlled the flow of hot and cold air to the cabin.

b

2.6, On the starboard side, the main hot air duct was led back in the
same manner as that on the port side and divided into one 3" dia., duct which

fed hot air to the guns bays, and the other of 13" dia. which carried hot air ¢o the
pilot's wind sereen defroster,

| The construction of the main duct intake pieces, rudder bar
heating unit and duct joints were formed from light alloy metal, The ducting to
the defroster and gun bays was of flexible rubber tubing.

I, Scope of tests.

el Cabin temperatures were recorded at four different positions
every 5,000 ft., during a climb to 31,0uu ft, with the heat turned on, and after
that, flying level at every two minutes till the temperatures stabilizad,
P Conditions during level flioht were as follows;:-
I,A.S5. 167 M.P.H. Boost 26" Hg.
R.P.M. 2650, Mixture weak, radiator shuttars nayutral.

OQutside air temperature - 43°C.

4. Position of test instruments.

Thermomaters were fitted in the ocuabin at the following
positions: -

At pilot's feet - on the port side at floor lavel,
Pilot's hands - on the port side attached to lQngeron.
) Gyro instruments- on the front of instrument panel at the tope.
Accumulator - under the 1 of the accumulator box which was
positioned in the wireless compartment aft of the
pilot's seat.

D, Results of tests.

b.1, The tabls below gives the stabilized temporetures, and these

temparatures corrected to the standard sub-artic winter conditions at Sl;JOJ and
34,00 ft. of A, D.f, 491.

The rise in tawperature over the outside air temucrature, are
given graphically in Fig. II at the and of this report,

Obsvd | Temps. Cﬂrrd to Std. Temps ., Corr? to Std.
Position Temp | sub-artic wanter sub-artic winter

cas ° | conds, at 31,000 ft. | conds, at 34,000 ft,
Pilot's feset 13 + J% 11;

Pilot's hands 3y -153 =

Tyro lustruments 132 + 4 =3

Accunulator I P _:;3
Qutside air tamp. -43 -0y =
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5,2, It will be seen from tha table, that only the tam?arnturgu
recorded at the pilot's hande did not comply with A.D.M,498 specification,
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Tra (1),
During the test the pilot reported that he axparlancad a dlatinntl-___h_;iﬂ

lower temperature in the region of the themmometer recordine th. pilet's hands,
than in the vicinity of the control column,

This is understandable, when tha obscrved temperatures of the
Gyro Instruments, and pilot's feet, which were appreciably higher, are taken into
conaideration. Further, the pilot who was only wearing overalls reported that he
found the cabin of the aeroplans warm, comfortable, and fres from draughts.

6., Conclusions and racommendations,

6.1. The temporaturss regorded at the various ppsitions in the cabin
with the exception of the pilot's hands, comply with the A.D.M.498 specification,
although the pilot at the time of the test reported favourably on the eabin haating
and absence of draughts. Nevertholoss it was considered that the heating would be

improved by carrying the duct ontry forward by oxtension pieces up to the engine
radiator,

6.2. This altaration is too difficult for a loocal modification dus to
angine fittings in that rogion,

6.3, It 1s theroefore considered that if the position of the engine
fittings could be modifiod so as to enable tha ducting to be extended en the lines
susgested, tho cabin heating would be improved, and as tho gun heating is coin ected
to the systam this would alsg benefit.
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DIAGRAM OF HEATING SYSTEM

WINDSCREEN DEFROSTER
RUBBER PIPE FOR WINDSCREEN DEFROSTER

HOT AIR DUCT TO GUN BAYS
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