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Abstract.

1. The characteristics and the design formula for the engine-air-cooler are

discussed.
i. The outlet temperature {5 of the engine air from the cooler is calculated with
the aid of the following equations or graphs.

i. Parallel-flow type cooler

» ;o t1—ts- _ ,_""E 1—F
= %—6, 1-BE’ 1+ 8
counter flow, flow in same direction

where

6, , 0, = the inlet, outlet temperature of the cooling air.
t;, t, = the inlet, outlet temperature of the engine air.

ot (Q£8) /(A+ B vy /9g)

E =
o= JtFt _ypp, 1
GCt ¢ 1—e . ’ ,
oo J8F0
- GB Ce ¢ I—7%e )
k t=—t££“'-: the heat transmission ccefficient, The temperature effi-
tr ¥ tl—‘ w P

ciency of the engine air side of the cooler,
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6,—8 - .
—2 1 . the heat transmission coefficient, The temperature effi-

ke, v = :
ghir vy
ciency of the cooling air side of the cooler.
P G:Cy  the water equivalent of the engine air per unit time
"~ GoCo  the water equivalent of the cooling air per unit time

Figs. 2a-6 show the relation between 7/ to 78, N and B.

ii. Cross-flow type cooler.
The outlet temperature of the engine air or 7 is obtained with the aid of

Nusselt’s or Abe’s formula.
The calculated results are shown in Figs. 10~13.
iii. Indirect type cooling system, using an intermediate heat transfer medium.
(Details will be discussed in the third report.) '
Characteristics of the installed engine-air-cooler system.

2,
Air flow of the cooling' air of the installed engine-air-cooler system.

i.
cooling air velocity in the cooler core
- flying velocity of the aeroplane

I/A/(b;” +f‘~’)% +6k’+(l+ae)b4’2—fz+(1+ae)(b4'2 +f2)62._«4

ur
Uy

ii. The drag horsepower of the cooler

0 U3 wy/ { ug'
=——— . Fy . 1 —(14anb, - *—‘“}
75%p Uo ( ! Uo
F¢’ = Cross-sectional area of the cooling air side of the cooler
. G9 . I w Pe ‘
S ogu ug! B8
g
0
Drag horsepower due to the weight W of the cooler
1 I 14+ )W
= —0us - r . ( )
2 Vp Ws 75
iii. Horsepower ratio — By  Drag horse-power due to cooling air ]
bo Py
Drag horse-power due to the weight of the cooler
T Py, ‘
Interference drag horse-power
Py,

3, In Chapter 4, the relation of the performance of the engine-air cooler to

the limit of the engine output due to knocking is discussed.
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