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A Review of the Study on a Blade Cooling for the Gas Turbine
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<Abstract>

This study presents gas turbine cooling blade by using experimental and
numerical works. The review cover researches related to cooling channels using
finite element method in rotating blade. Also, the film cooling device and the heat
transfer of the external surface of the blade are included. In addition, several
methods to be used for the design of the blade, numerical method and
experimental techniques are introduced. This work will contribute to improving the
manufacturing of engine and the efficiency of gas turbine engines.
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Fig. 1. Showing a blade of gas turbine.

| dst A5

1900 -

FUTURE
PROJECTIONS

1,800 4
¥ ~—
v 1700
wd
£ 1,600
& .
£ MELTING POINT OF MATERIAL A
1500 4 (B
i ) o BENEFITS OF
E 1400 4 gRsT cooLeD £AOLING
& BLADE IN e _

1306 4 AIRLINE

SERVICE
= 200 |
MATERIAL IMPROVEMENTS
1109 | WHITTLE
[ ] » L]
1940 1950 1960 w0 1980

ENTRY INTQ SERYICE

Fig. 2. History of the increasing of operating
maximum temperature within the combustion

chamber.
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Fig. 3. Flow and heat transfer conditions in a

rotating circular duct-10.5 diameters from
inlet for Re=1.586x10% and R0=0.0406.
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Fig. 4. Idealised section of turbine blade coolant
channel.
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Fig. 5. Comparisons of the fully developed longitudinal
velocity profiles along the line of symmetry
for Re=25,000 and R0=0.04.

Fig. 5= &3 2d¥d oY
Re= 2500004 ERH I AT}
Fefoll A 3] A sfaL

o)
A
EEREI F7he A4S

X
Aol A AREste], Ad@ Aol wlasto], & F
Fee= s = 4

A &
50 (-
-
¢ A
2
B 408 Wall temperatures Bulk temperatures
a Morris (leading edge) =—  Morris =~ — -—
5 Numerical predictions at Numerical .
— Leading edge A
= Trailing edge @
Local average © -
- ——"
-— —
30 gloce—tt—*T | L | 1 |

026 028 0.30 032 034 036 038 040

Axial position along pipe from axis of rotation (m)

Fig. 6. Wall temperature variation along duct wall

for Re=15,360 and Ra = 4.56x10".
Fig. 62 Re=15360°1+ BlW 2Li#xE 4
Ebia olvh ol &%=¢k Morris®] 23 Z¥}e}

) 55} o).

Fig. 7. Three dimensional flow field for Re=500.
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Fig. 10. Line diagram of the heater power circuit.
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Fig. 13. Influence of roughness on midspan film

cooling effectiveness.
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Fig. 14. showing the heat transfer results of CFD at
the turbine blade.
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