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Abstract: Hot-wire anemometer is a commonly used to measure fluid velocity in the field of aerody-
namics, but it is not widely used in China due to its high cost. Based on the theory of convective heat trans-
fer, a low-cost constant temperature hotwire anemometer is designed in this paper. Its dynamic response fre-
quency is as high as 15 kHz and the average measurement error is less than 0.03%. The feasibility of this
design was verified by measuring the turbulence intensity and boundary layer velocity of the plate.
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Fig. 1 Convective heat transfer diagram of hot wire
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Fig.2 Hot-wire anemometer measurement system
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Fig.3 Circuit schematic diagram of constant temperature hot
wire anemometer
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Fig. 7 Wind tunnel structure diagram
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Tab. 1 Relationship between motor frequency and wind speed

N BATE/(m/s) TSTAZR MY P/

g (m/s) (m/s)

4.5 23 24 2.3 2.33
7.5 4.1 4.2 4.03 4.11
10.5 5.9 6.1 5.85 5.95
13.5 7.8 8.0 7.7 7.83
15.0 8.7 9.0 8.75 8.82
16.5 9.6 9.9 9.7 9.73
19.5 115 11.8 115 11.60
225 133 13.6 13.35 13.42
255 15.2 15.6 15.25 1535
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Fig. 10 Relationship between average wind speed and
frequency of motor
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Tab.2 Hot-wire anemometer calibration experimental data

R LR /Hz K/ (m/s) LRV
0.00 0 0.231
3.40 2 0.735
6.75 4 1.003
10.00 6 1.192
13.50 8 1.350
16.90 10 1.475
20.25 12 1.585
25.35 15 1.724
e=-7x107v*+0.002 7v3 - (15)
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Fig. 11 Polynomial fitting curve of single-wire hot-wire
probe fitting curve
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Tab. 3 Calibration error verification

A vAm/s) ZIARAH/V R 2E/% S RV

0 0.2349 1.82 0.231

0.7218 ~1.84 0.735

4 1.0162 1.29 1.003

6 1.2074 13 1.192

8 1.3578 0.6 1.350

10 1.5029 1.91 1.475

12 1.6514 421 1.585

15 1.8332 6.31 1.724
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HE R (H B B RIR 220 6.31%, EiR 28 1.95%,



e 3.l ek S A PR KGR B i B

ARG (1) Z2 50 A5 1) PR ECH
e = —0.2998 +0.7764 Vv (16)
4 R RN R R A 2 30 G 4
55 o AR KU AR 225 L o Fl e AT, BRER XL
AN e KR 22 AT 0.6%, HAFE R 28T
0.03%, A= il i P XU SORS B 558 v, Tl A2 1
24 [AJE MR T AR KGR b A v s

Tab.4 Comparison of hot-wire anemometer with motor
frequency

AU Hz PRI X (/) BRAfERGH (ms)  1R22/%

0.00 0 0 0

3.40 2 2.011 86 0.59

6.75 4 3.994 13 —0.15
10.00 6 5.97723 —0.38
13.50 8 7.988 26 —0.15
16.90 10 10.000 12 0.001
20.25 12 11.982 39 -0.15
25.35 15 15.000 17 0.001
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Tab. 5 Velocity distribution data of turbulent boundary layer
on flat plate

BE 5T AR IR Y/m Ve =6m/s v, =10 m/s
0 3.2415 5.6171
0.000 1 3.3627 5.7223
0.000 2 3.4403 5.8679
0.000 3 3.5454 6.0630
0.0340 5.7884 9.5065
0.036 0 5.8865 9.5312
0.0380 5.8928 9.5673
0.040 0 59166 9.5658
0.0420 5.9012 9.5504
0.044 0 5.9274 9.5814
0.046 0 5.9625 9.6312
0.048 0 5.9684 9.6231
0.0500 5.9628 9.5860
0.0520 5.9683 9.6034
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