NAL TR-296

UDC 621.431.75.05:
621. 454

Wi 22 5§ £ 0 oF 28 P 8 o

TECHNICAL REPORT OF NATIONAL AEROSPACE LABORATORY

TR-296

WA 22— VIRBESRD 7 4 FREFE OB

HW R B\ B

19725 8 R

Wl oz 5 W B BT R P

NATIONAL AEROSPACE LABORATORY

This document is provided by JAXA.



TR-273

TR-274

TR-275

TR-276

TR-277

TR-278T

T R-279

T R-280

T R-281

T R-282

TR-283

T R-284

B H

EEEE £ ~ € v O (EH)
— 1 Bl £ — € v O BR—

An Investigation of a High Speed Axial
Flow Turbine (II) —An Investigation
of a Single Stage Turbine—

BRIERREE T + R 7 OIGEE
(1;\2?4;1’0“:&%\_@&0) eVl BT 57
4

Investigation of Strength of Axial-Flow
Compressor Disc
(1 On the Disc with many Pin hole)

GIEHERRER
Height Control Test Equipment for VTOL
Aircraft

774/&71&«yb%%#A%%
—x v IV ERLEKEROHEERE

Overall Grond Experiments on Flymg Test
Bed for VTOL Aircrafts at National
Aerospace Laboratoy

MBHKT ¢ 7 = — ¥ OELIRERB O FE

Development of Turbulent Boundary
Layers Along the Curred Walls of
an Annular Diffusing Passage

Development of Turbulent Boundary
Layers Along Curred Walls of an
Annular Diffusing Passage

HHE MR coOBILERNOR N B
RO T HDHEHUREIZDOWT

Stress and Strain Concentration Factor of
Strips with a Control Circular Hole in
Linearly Strain Herdening Materials

ﬁ/ﬁ/zwk;6%EHﬁ®mﬁﬁ H22

T aAER
Experimental Study on the Hypersonic

Aerodynamic Characteristics of Sphe-
rically Blunted Cones by the Gun Tunnel

Vv EZVI VDT 4 I NG
(1) %85 LT LR

Digital Control of Jet Engines
(1) Control System and Preliminary Ex-
periments

i & — B B B XU OFBIRE
On the High Temperature Test Facilities
and the Data Processing System.

=y I REOERGH Y av —2 2 v (D)
($Eit ¥ J;_O’ﬁﬁ.) ) .
Real-time Simulation of Jet Engines with

Digital Computer (I)
(Fabrication and Characteristics of the
Simulator)

DYRE BT %W

Study on Performance of Ball Bearings at
High dn Valves

;si:]" 571 i1 5 E#Z

" &

197242 B

1972422 R

197242 A

197242 B

19724 2 A

Feb. 1972

197242 R

197245 A

1972427 R

19724.6 B

1972427 A

197245 A

HEm
b
PSR ER
R
3t
wH
ek
Bum

%K B

- -

H E3Epm

-

pSHERS
P iuizFg-8

[
HeEEH W RS
| A8 |

W B
HEm B EH

~

B
=

S
7

SEREEE EEHED
BERE  EXNR

R
iR WE

E k5
re H. OKIISHI

EE
x
-y

-

h

Shoichi Fujin
Theodore H. OKIISHI

H oA &
MG N H

’

EH«}

JC B
22

SHE-

BRER NFEES

R, &R
BtZ Bid R
KB E R
EW R bl F
IR B 5

WRE=, I+t 2
WE m mAR S
XA K, W &
N BB R
L IE #

This document is provided by JAXA.



WLZEH & A 2 — & vIRBESR D 7 4 FRET O ¥ 3™

® K’ B M

Liner Cooling of the Aeronautical Gas Turbine Combustor

By Tetsuro AIiBa

Recent trend of an aeronautical gas turbine combustor indicated an increase in its pressure
up to 30 ata. Many complicated problems are involved in the high pressure combustor.
Liner cooling of the combustor is one of the newly emphasized problems among them.

A high compression ratio gives a high temperature of the inlet air to the combustor,
it gives an increase in flame radiation. In such a case, the amount of air for the liner
cooling should be increased to decrease the liner temperature below a durable temperature.
However, too much air for cooling would cause harmful effects on the combustion, and
effective cooling should be carried out.

The present paper is concerned with the prolems of flame radiation, liner temprerature
and film cooling. Flame radiation in the combustor was treated with the idea of radiosity,
using the assumptions of representative gas temperature, gray gas, several isothermal surfaces,
etc. Liner temperature was calculated for an annular-type combustor from the balance of
flame radiation and cooling heat flux given by convective and film cooling. The film cooling
for the combustor was discussed based on the length of potential core given directly after
the cooling slot.

The result showed a rapid increase in liner temperature up to about 10 ata. and a gradual
increase above the pressure. The height of the cooling slot was determined considering the
number of slots, coolant flow rate and cooling capacity. An experiment on the. film cooling
employing a metal surface gave slower temperature variations compared with an adiabatic
wall temperature.
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