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Novel double-layer thermal microflow sensor and preferential parameters

Qi Jiali, Wang Kangning, Wang Ruijin,Du Jiayou,Shao Chun

(School of Mechanical Engineering, Hangzhou Dianzi University ,Hangzhou 310018, China)

Abstract: Due to the advantages of high sensitivity, reliable performance and high measurement accuracy, the thermal microflow sensors
are widely used in various fields, such as environment monitoring systems, biological research, process control chemical engineering,
and so on. However, the limited range of such sensor impedes the extension of application fields. In this article, a new double-layer and
two-channel thermal microflow sensor is proposed for wider measure range. The temperature-difference output is from the sensor in main-
channel at low flowrate, from that in side-channel at high flowrate. To improve the performance of microflow sensor, simulations are
conducted to obtain the preferential parameters, such as the size and position of inlet for side-channel, as well as the height and width of
main-channel and side-channel. The measure range of improved microflow sensor is 0~ 145 m/s when the sensitivity being greater than
0.03 K/(m-+s™"). The switching threshold of inlet velocity for temperature-difference output from the main-channel to side-channel is
63 m/s. Finally, the viscous dissipation of in the microflow sensor is analyzed and found, the viscous dissipation at the front-end of the
upstream detector is the main cause of the failure of microflow sensor. This can provide an effective method for improving the performance
of the thermal microflow sensor.
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Fig. 1 3D model for the double-layer thermal microflow sensor

1.2 JL{a4E8Y

& 2 R L B T AR A A i
G RE d, =52 pm, #F F R 1, =200 um, H H 5K
x, =500 wm, AR H, =78 pm, K x, =400 wm;B #i
O d, =25 pm, 3 F5K y, =200 um, HJE]
K y, =400 wm, 75 H, =78 wm, B8 A H AL 1
2528 L= 100 pwm ; P FAAL JRRS 43 10 iR 2 55 40 25 4 B
THAB A E AL, S BE RIS 180 wm, H A in# e K
62. 4 pm  FEMERK: 54. 2 pm, bR U #5024 85 (4
[ R 4. 6 wm,

| Tw— |
4 S
—>)— { .

B2 PR R ) e A

Fig.2 2D geometrical model for the thermal microflow sensor
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Fig.3 The temperature difference response to inlet
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