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NAVIER-STOKES SIMULATION OF A VISCOUS MICRO PUMP WITH A SPIRAL CHANNEL

J. H. Seo' and D. J. Kang™

The Navier-Stokes equations are solved to study the flow characteristics of a micro viscous pump. The viscous
micropump is consisted of a stationary disk with a spiral shaped channel and a rotating disk. A simple geometrical
model for the tip clearance is proposed and validated by comparing computed flow rate with corresponding
experimental data. Present numerical solutions show satisfactory agreement with the corresponding experimental
data. The tip clearance effect is found to become significant as the rotational speed increases. As the pressure load
increases, a reversed flow region is seen to form near the stationary disk. The height of the channel is shown to
be optimized in terms of the flow rate for a given rotational speed and pressure load. The optimal height of the
channel becomes small as the rotational speed decreases or the pressure load increases. The flow rate of the pump

is found to be in proportion to the width of channel.
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(a) spiral channel

(b) cross sectional view at A-A'

Fig. 1 A viscous micro pump with a spiral channel
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Table 1 Spiral channel parameters

k(polar scope) 0.75 mm
Average radius 16 mm
Angular span( A6) 3p

h 1mm

w 3.2mm
gap h' (clearance) 0.1 mm
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x| ek 7 Y S =73 2
feoz JHE SlEgT AARAE v oAE #ud
ok Abzdh Kilanis{7]ol FAE dAdate] S
F7H o2 AFEARL on) 9l 9 WA 5 §lo]
AABAS A3t A= i

Fig. 4 31-47F 1000(rpm) 4 49, 4=¥spt 247
03} 180(kPa) & 79 Q& HEREES 4] XA H]
ko] EARE el o)A %} F %ol e Rat

ca
E
>
_1
m
o
ﬁ
=)
4
rd

Gel fee AT 4 9 A9 Folt AT 4 2
& A9 glow, ol ] Ade) ol e

3.1 iH'—" _l.;ol od%l:

P AT Fig. 40l AR § glso] Ade] ol
frE54S A4shks T8 Vsl wavh 2 5 gl o
Al e, rERet SRk wet o] uAw el
SF7F A, 2 gl v A7l Hxe] S)dest
reate] A7l meh debd 5= girk ol Fkle] 93]
HLe] 3ol rEiet aela Ade] golE wAdshHA
Arke F7H o= Fasglt.

Fig. 5= shejier Wigs} Ao o Wl we {3
WSS EAIG Tgolth (a) 3ol 1500 (rpm) 02 &
Fhs Agela () slee] 500(rpm) o2 v
oItk 7S ARy Foxl Rl tistel A4

All6¢, A1, 2011. 3/ 93
Q
E
g ‘T
2+
0OF
1500rpm
—FH— O0KPa
—4—— 40KPa
2 —<—— 80KPa
— & 120KPa
—— 160KPa
03 OI.S O,IQ 1!2 1?5
Channel height{mm)
(a) 1500 (rpm)
5~
z
£
6 4
3k
2F
500rpm
TP —5— 0KPa
—4—— 20KPa
— <& ADKPa
Q).B D!S 0?9 112 1?5
Channel height(mm)
(b) 500(rpm)

Fig. 5 Flow rate as a function of channel height
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