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Abstract: As the current simulation methods for capillary burst valves can not exactly calculate the
burst pressure when the passive valve is limited by a glass flat cover with good hydrophilicity,a meth-
od to analyze the critical pressure of the passive value was proposed. The Surface Evolver (SE) was
used to simulate the burst pressure of the microvalve composed of a glass cover and PDMS microchan-
nels by setting the properly boundary conditions and monitoring the variation of the contact angle at
the entrance of expansion section. In simulation, the liquid contact line should be set up the entrance
of expansion section and come into the expansionary walls that connect the glass cover. Experiments

show that the capillary burst pressures are 0. 77, 0. 45, 0. 33 and 0. 24 kPa, respectively, for the mi-
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crovalves with the depth of 25 ym and the aspect of 2, 4, 8 and 16. The obtained simulation data are

well in agreement with that obtained by a rotating platform. The effect of the contact angle for the

capillary burst valve was also discussed,which points out that the valves do work until the sum of the

contact angles on both the flat cover and the channel wall is greater than 90°.
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nu\«

1 7]

TE GO F G W A o Al it o S B 3
eI B . AR R, — PP B O A £
9K 5l 3 6 4058 9 3l 1 BHL 1k 3t 3l 1 e % 7 6
AR FR Ge T 5 T4 A ORI R AR T AE 2R AR
B A N B Y7 S AR 22 e . X R B 4
RSN IR BEA T B A A 7T R T
JB F18) 9 738 S A 1) 18 el TR 7 A B

X PP e 5 RO R RS T AE L
R FIR A A A 2 S i A 1 T ) a1
ERESE P R R S b & N i
52 IGE T RS TR B T 0 8 JOT ) 52 ] o R
FIH R T AT AR AR S A . SRy SRR A T ) e
SBT3 % F eh B — A R SR (5 A T A E A B
20 1 B I A AT A 5 TN T b A - T 55 AR
{14 LT T A R o G g BT A

Man #2 4 -¥- [] A 18T A9 BE i 228 4k, 9 5
YRR BT SO I B D B AR Bl XYL Liu
Chen HJ [7] #% JE 18 15 2] T = 4E 1% &0 /9 1& Bl 2
K, Cho HiR4E 42 fih 8 B0 A5 31 7 = 48 i
I LA 2 . R BUE 1 B 5 1. Zeng FI Gliere
3 CED 25K i N-S J5 # AT BR 0 125 5K i T
TET 14 038 307 o T B 0 S I L ARl
G W V1 TG 55 A B2 il A R T 607, X
W _EIR TR TR ML B AT 5 B SR 2 1
AR A K VAR B 0 B B I CHE Al R 24 20°) L B
AN I S0 5 1 T3 2 A R 0 45 ik 2k o B gk
BOA B H#EABIMEE b R, IR 7 VE i Bk
R M b S R NTTTRC = G R T 2 Y
ZEBR,

R B T A AR G 0 SR K M A R T S
PR A R SR A Sl ZE AR AR 3 AT ad B L R BIE Y
H S 7K 5 1) B 35 - Al 2 1) ke sl AR A

Surface Evolver (SE) && K. A. Brakke JF & it —
FRAITSE B Fb VR T Y e B0 AR R AR S T T
2T sebR N Y. T SE Bk AR & T ik
S 2 RE 25 [ A, AR 90 1 3 1 R AR Kk B
A FV I ik A AR AR Y L Bt SE SRR O RE B %
15 30 0k 2h I (i St s Ty . AS SCES A Rl PR
3 o R S B At Bl A AT 1 i AR ] SE B
PSRBT RS B Bl SRR A R DA e A
AT B SC BT A A SR R FIE . e 5
XF HH PDMS 3¢ 55 56 AR 4180 B 40 18 L 43 8 1 &
A 1 1) i B s 07 K A T AR E T AR L il =
B R

2 kiR A SE i HARA

& —GETE  E YR B R 1
. M TFAEEREMMAA)E %, i Concus-Finn
ORI RIAL FE BB BN T Ak, 22 4 ol £ T 2
0a<<0<<0r+a HEMEAF LA D) . 3G WA E T
VR Yl A e 0=04 +a SR T A
ook B i B A A B m AR Ty, e YT
KA 00 ST ETHEEE A

K1 sh gt Ei

Fig. 1  Schematic representation of capillary burst

valve in tube
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Fig.4 Schematic diagram of experimental device
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