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Measurements of Turbulence in Gases Flowing from
a Gas Turbine Combustor (I)

——Cooled Film Probe——
By Tetsuro AIBA

Recent trends in gas turbine engines indicate an increase in gas temperature to the turbine
blades and a strong interest in cooled turbine blades. It is well known that free stream
turbulence affects the nature of the flow around a body and it also affects the heat transfer
rates. The present work is concerned with the turbulence in gases flowing from a gas turbine
combustor.

Extensive research has been made on turbulence itself and its measuring instruments.
Many of these works are for isothermal flow and some studies on non isothermal flow are
only for simplified conditions. One of the reasons for poor data of turbulence in hot gases is the
lack of proper instruments. A recently developed instrument, the cooled film probe, should be
useful in this field, and the present experiments employed this probe. A can-type combustor

was designed and used for the experiments.

This paper contains the description of characteristics of the combustor and the cooled film
probe, as well as the results obtained for combustor performance and intensity of turbulence.
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Yy by vBEBHONAFOEANOEE (1)

E4 BESR o N

11

%gn kg/frlrt’abs kgl /as ngcs °tCl§ °t(23 ko ?72 malmy ¢ *
8 1.097 0.63 19.0 19 481 0.061 | 86.7 74.0 — A
9 1.097 0.63 19.0 18 621 0.061{ 91.3 58.3 — A

10 1.099 0.63 19.0 18 735 0.063 | 88.8 47.5 — A
11 1.114 0.78 23.4 18 519 0.075 | 94.3 73.9 — A
12 1.107 0.68 20.5 17 461 0.069 | 89.4 80.4 30.7 A
13 1.112 0.69 20.9 16 518 0.074 | 90.3 70.7 30.7 A
14 1.098 0.68 20.3 16 618 0.062 | 92.0 59.1 32.0 A
15 1.109 0.69 20.5 16 700 0.071 | 92.2 51.0 33.1 A
16 1.151 0.84 24.8 18 497 0.105 | 93.5 76.9 31.8 A
17 1.150 0.84 24.6 17 550 0.104 | 92.0 68.7 33.2 A
18 1.151 0.83 24.3 17 669 0.105 | 91.7 54.0 34.1 A
19 1.166 0.83 23.7 17 719 0.116 | 83.9 45.3 37.7 A
20 1.189 0.98 28.4 18 481 0.134 1 94.1 80.5 — A
21 1.191 0.98 28.1 18 550 0.137 | 93.6 70.0 — A
22 1.183 0.94 26.9 19 676 0.129 | ¢4.2 54.7 — A
23 1.177 0.92 26.0 18 747 0.125 | 90.6 46.7 — A
24 1.108 0.67 20.3 19 516 0.070_| 102.3 77.9 30.7 B
25 1.103 0.68 20.5 19 579 0.066 | 98.8 69.0 28.6 B
26 1.111 0.69 20.6 19 672 0.073 | 100.9 58.9 30.7 B
27 1.116 0.69 20.5 19 744 0.077 | 98.9 51.4 33.6 B
28 1.139 0.84 24.9 19 541 0.096 | 101.5 76.0 30.8 B
29 1.139 9.84 24.8 19 600 0.096 | 100.5 68.3 31.0 B
30 1.151 0.83 24.0 19 742 0.105 | 103.2 54.0 32.3 B
31 1.150 0.84 24.0 19 766 0.104 | 91.0 45.6 31.7 B
32 1.216 1.13 32.2 19 513 0.153 | 105.5 84.0 32.7 B
33 1.220 1.13 31.9 18 602 0.156 ; 106.8 71.1 33.3 B
34 1.196 1.13 31.2 19 718 — 1 105.5 57.5 — B
35 1,222 1.12 30.1 19 845 0.157 | 100.6 45.8 34.6 B
36 1.233 1.12 31.9 18 474 0.165 | 95.5 83.1 35.5 C
37 1.214 1.11 31.3 19 555 0.152 | 96.0 70.2 33.4 C
38 1.218 1.11 30.6 20 659 0.154 | 92.0 56.8 34.8 C
39 1.216 1.10 29.6 21 771 — | 91.0 45.2 — C
40 1.103 0.68 20.5 21 500 0.066 | 95.7 78.8 33.4 C
41 1.109 0.68 20.5 21 565 0.069 | 96.6 69.0 35.7 C
42 1.107 0.68 20.3 21 666 0.070 | 98.3 58.1 34.6 C
43 1.102 0.68 20.1 21 752 0.065 | 97.5 50.2 32.8 C
44 1.142 0.84 24.7 18 510 0.098 | 95.2 76.5 33.4 C
45 1.138 0.84 24.5 18 561 0.095 | 95.3 68.8 32.2 C
46 1.141 0.83 23.8 18 691 0.097 | 95.5 54.1 34.2 C
47 1.141 0.83 23.6 17 789 0.097 | 93.5 45.3 34.2 C
48 1.204 1.12 32.3 18 468 0.145 | 94.0 83.3 25.8 A
49 1,210 1.12 31.8 19 542 0.149 1 93.0 70.3 31.4 A
50 1.214 1.11 30.7 20 644 0.152 | 92.6 56.7 34.3 A
51 1,221 1.10 29.4 20 769 0.156 | 90.6 45.1 39.0 A
* AEANLeEEOME
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