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A Micro-Flow Sensor With Multiple Temperature Sensing Elements
for Wide Range Flow Velocity Measurement
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Abstract

: A new silicon micro flow sensor with multiple temperature sensing elements was proposed and fabricated in

considering wide range flow velocity measuring device. Thermal mass flow sensor measures the asymmetry of temperature
profile around the heater which is modulated by the fluid flow. A micro mass flow sensor was normally composed of a
central heater and a pair of temperature sensing clements around it. A new 2-D wide range micro flow sensor structure with
three pairs of temperature sensing elements and a central heater was proposed and numerically simulated by Finite Difference
Formulation to confirm the feasibility of the wide flow range sensor structure. To confirm the simulation result, the new flow
sensor was fabricated on silicon substrate and the basic flow sensing properties of the sensor were measured.
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Fig. 1. Typical structure of a micro flow sensor. (a) cross-sectional
view of the sensor, (b) principle of flow detection.
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Fig. 2. The layout of the designed micro flow sensor with multi-
step temperature sensing elements.
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Fig. 3. Cross-sectional view of the designed 2D micro flow sensor.
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Fig. 5. Two dimensional numerical model for a micro flow sensor.
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—

A Qg 317x273 (uniform grid)

AA 27 dx=Ady=Al=10pm

BA ZA Dirichlet 27 (Sigg<: 0CE 1A)
3 o5 500°C

e &5 u, v=>0

E 2. A% o8 R B2 A4

Table2. Material constants for simulation.

Si(m=0) | Sio m=1) | Pu m=2)

%@fj{)]k 150 20 7
[ITg/%;n ‘3’] 2330 2650 21400
[‘;) (%Ks] 7029 753.1 130

ROt - Xts8H - AI2AESE =2X M 123, M1 =

S 2006. 1

23 594 AgEeE AR AMY AR %ﬂ—‘i{éai
Ha g A %"&OM x4 Her W= %1 g 3
T o), HgE de YRR Iy fEH] FEI %%
He 7F2E A vk w}a‘rﬂ o] g<o tisfA d%é‘}h
AAZAE 0C2 1A 5}ke] Dirichlet ZAA 15 BAI%3)
oz Agstrh

At UM

A Jde 17 63 2ol

Ol%ﬁ}%q ;A z2AS 7 19 Jehideh Axulel z¢

2o oiE 7|12 B4 A54E ¥ 29 & ARSIk
A7) Q@ B @, a,5 "R delA FEol=

2 okt o] 7H8E AT

ko

=pc (m=0,1,2) [m’s]

AN FRe SEeAE ASHoR S0Te) & ¥
Faha, A A7t Fol @ H¥Ah e steady state)o]
wge WA ANS FASAL =P fA9) B850 9l
= A3 Aoz 71

9 o4 WAL U A LuDBE olgale vio|
a2 5% AM9 GAREH) L AU 015

A MNE EEEwe A9, yuEoRe EEE ¥
Aat AAe] FAEolx AT R B9 BEO 3

yEEe BREE 49 WEL g o3P BF v
W gl ARAQ B FAR R AVE L% BE
Ang gAe) 87 Het 11 7ol Yenigich At
I 2 % ol A Aglo] B8] g
7
o

Lo
ot

shato] ofipm, EFo] Fol A%
= *i‘*M 9zow QoE o] BA Yolhe

2 A7 3E Yo M L AT AEHAE
T AR 932 MAA 99, olF Bt 584 A=
£ velgl 4 SA HU

(2) u=0.0m/s



Journal of Control, Automation and Systems Engineering Vol

frun]
272

08

(b) u=0.01m/s

580.0

ik - REUE bl

(c) u=0.05mv's

(d) u=0.1m/s

{rram}

Fia ]

ek LU

() u=1.0mvs

T8 7. 38 Ao e B E A eA o LR
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