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Development of assembled hot-film probe thermal gas flow-meters

HUANG Zhen-wei, LIANG Guo-wei, ZHAO Wei-guo, YANG Song-yin

(College of Metrology & Measurement Engineering, China Jiliang University, Hangzhou 310018, China)

Abstract; An assembled hot-film probe which was based on the principle of the heat transfer was introduced.
On the basis of tests on the temperature characteristics of the hot-film probe and experimental research on the
temperature compensation performance, a gas flow-meter for temperature compensation was designed. The

flow measuring experiment of the flow-meter was tested on Sonic Nozzle. The results of experiment data

processing proved that its precision is below 0.5% and its measuring range is over 60 : 1.
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Figure 1 ~ Structure of the assembled hot-film probe
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Figure 2 Diagram of the system structure
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Figure 3 Measurement circuit of the flow
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Figure 4 System program flowchart
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Figure 5 Installation structure of the flow sensor

F1 REVNEIBRHE

Table 1 Results of experiment data

B4 %24 %34l
it/ ML/ it/ . it =/ .
wiohy v b Y ey BV
1007  0.562  1.007  0.562  1.009  0.568
1968 0.741  1.968  0.741 1971  0.748
2.975  0.858  2.976  0.86  2.981  0.862
3939 0.945  3.939  0.946  3.946  0.951
7966 1.179  7.967 1179  7.978  1.182
9.931 1.268 9.933 . 266 9.947 L 272
19.982  1.58  19.979  1.584 20,002 1.587
32,111 1902 32,102 1.902  32.135  1.909

1 1

1 1

1 1
1 1 1
2.093 39.924 2.092 39.93 2.095

51.677 2.316 51. 655 2.315 51. 687 2.318
2.474 62.98 2.474 63.025 2.474
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Figure 6 Curve graph of the experimental results
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Table 2 Fitting error of the experiment data

514 g2 9534
i/ LA i/ LA Wa/ AR
(m®*+h™) %/% m-h) /% @m-h1) %/%
1.007 —0.027 1.007 —0.027 1. 009 0.030
1. 968 0.117 1. 968 0.117 1.971  0.184
2.975 —0.051 2.976 —0.023 2.981 —0.001
3.939 —0.094 3.939 —0.074 3.946  0.014
7.966  —0.092 7.967  —0.094 7.978  —0.005
9.931 0.191 9.933 0.106 9.947 0.331
19. 982 —0. 327 19.979 —0.097 20. 002 0.036
32.111 —0.168  32.102 —0.154  32.135  0.241
39.934 0.220 39.924 0.165 39.93 0.370
51.677 —0.150  51.655 —0.212  51.687  0.028
62.971  0.020 62.98 0. 006 63.025 —0.066
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