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Development of Thermal MEMS Flow Sensor

Satoshi NOZOE, Toshimitsu FUJIWARA, Hidenari KURIBAYASHI, Naotsugu UEDA and Tsutomu TANIGUCHI.

Recently, environmental preservation and energy saving came to be required. Therefore, measurement and control

of flow rate have been needed in the energy consumption apparatus that use various fuel gases, such as combustion

equipment, fuel cell and other alternative energy apparatuses. In the case of such apparatus, a diaphragm pump

is used in many cases as a source of gas flowing. It is known that the periodic pulsating flow will be generated

according to the motion of the diaphragm of a pump. In the existing flow sensor, measurement is not stabilized

in such pulsating flow.

We clarified the flow sensor output characteristic in pulsating flow for developing of new flow sensor

measurable stably and correctly also in such conditions. The orifice set to the down—stream of a sensor to

keep narrow flow can control the output change by the pulsating flow. This report introduces the mass flow

meter which is applied this effect.
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(a) Thermoplastic resin case type (b) Aluminum alloy case type

Fig.1 Appearance of flow sensors

Base temperature sensor
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(b) Sectional view

Fig. 4 Flow sensor sample for examination.
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(a) Thermoplastic resin case type.
Full-scale flow rate is air 2L/min.
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(b) Aluminum alloy case type.

Full-scale flow rate is air 5L/min.

Fig. 5 Relation between flow rate and sensor output.



Fig. 513, ZNENBINBERS A T D2EK TN A —)v
g 21/min. & &REERY A TOZERT VAT — Vit &
51/min. OFiEE o FHAWOBERERLTND. ZOHA
DB FNTRIEICIEA U 7 4 ADPER STV, Al
PN EER L-REO SRR, (1/min) %,
fec Y OHITEBE VY, N ERLTRY, FEHREH
TR L7 iU ERIRE A LTI 56%, FHARTRL
oI A A T 7 T LR 7 600z (2 K BARTEAEA LT
BEERLTCND.

Fig. 5 (a), (b) & HIZ, AREDHIFRITEF OB T
BNZHERE L Q0D ZO X S ICEF LR T, o
DOHIIOBERITENR S D, IREOHE T, FEEPICH
ANBARIZED D D, ' VFEAAFITICHEAEL T
HEEZTND.

4. 2 FV T4 ADKREEIZLBHE

Fig. 6%, Fig. 5 FRICENEIIRERY 1 7, &/
ERY A TOFEE P HAOOBBRERLTND.

TR @FIC/R L7 I T E R T 28N L6 O i
RLTEY, ERARTRLUZIRT, RENICAD 7 ¢
ATRVERHHA I 60Hz DRITEEEA LT-5E (Fig. 5
¥R %, MGHEENCOR L7oBi#E, o i o Nl
¢ 1. 5mm DE—RA Y 7 4 R &30 -3 12 60Hz DRI
BEANLGEE, RO TR LML, ¢ L Onm H
—RAY 7 4 AR T T 60Hz OIRIEAZEA LT
BB ERLTND.

Fig. 6 ()R T RO L ERAMNE LT DL, £
FRAFNT E OFEIRIZIBNT b RO L v /S22 fEls T
HRE LT D008 bns. ZiUuido Fig. 5 () TRL7E
WY ThHDH., ZIT, BUHEO TN ¢ 1. 5mm 0O
—RAY 7 4 AERTTHMHZ, 60Hz DIRIEAEA LT
BAEOHR HREE) & /25 &, FHRARE T, E
OO HBUICII 2o TWDDONRDND. & SICEiRe
FIOHFR TR L= ¢ 1. Omm OE—RA Y 7 4 ZAEFRIT R
AT, 60Hz DOIRIKEEA LA T, RO R
EFROMBUAFIE L THD0Rb05. 20 & 51
FV 7 4 AR TBEINE L R DITE, EFRIROEGE D
TS AN H D Z LR ENTZ.

Fig. 6 (IR TEROH L ERAMNE LT DL, £
FRAFNT E OFEIRIZIBNT b RO L v /NS 72 fEls T
HRBEL TIOR3 bns, ZnbdFig. 5 () TRLEZ
WY ThHA. kL FERRC, BV REEO TS ¢ 1. 5mm
DOHE—AY 7 ¢ 25T T3 M2, 60Hz DRTEZ A
L7860t (R EED) & ¢ 1. Omm OF—ROAY 7
S ABRFRIT T3 1T, 60Hz DARFEZEA L7354 0 dhi
(AR OFN) DOMliEE, & HICEROEOER R LTE
HROH AT ST EA 278 L TW A DR DA
5. BHFTIEH DD, ¢1.5mm OE—IA Y 7 1 2ADE
D, EFHFHOMRE DENRKEL, Z2Th, AV T4 A
BRIV NS e DIE Y, EHEROBEE O
FESSMEBNCH B Z EATRENTZ.

w0 B A5 2 P S SO AR
Vol.3, No.8, 59/64 (2004)

5 |
s4r a7
>g .....
5 3|
s
>
o
S 2 [
2 Steady flow
» —a—  Without orifice
1 ool Single hole @ 1.5
__4-- Single hole 10
0 I I I I
0.0 05 1.0 15 20
Flow rate QI/min.)
(a) Thermoplastic resin case type.
Full-scale flow rate is air 2L/min.
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(b) Aluminum alloy case type.

Full-scale flow rate is air 5L/min.

Fig. 6 Relation between flow rate and sensor output.
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