201148 A N A1 =S 5§42 4 4 8 W]

190 AR 0 S 0k 2 FLARL 7 30 BEL A A A 5T

XEMH B OF K =" OBRHEK IO

T T R A5 i 2 3 5 508 I R B0 A e R S22 =, AdH 310014)

(HE] Rk T F AT A SME YA 78 5 AL AR L P A A BF A B0, 0 5 FL AR AL 1 00 3l 45 PE AT T B e
A Fluent B4 X5 [8] LA 45 49 ) 25 FLARAL 171 B30 09 7 2 3k 8l 2R A7 0 5 05 0, o T30 F0 M 0 BL A5 51 i o 17
AL BUR A A AR LU S5 8L S0 2 LRI BE AR B S L o SRR, Y b 2 B I i
ARG, P S AN, 2 LA N 4 e 0 L AR ST /N O 5 A A AR O, T B I R S A TR
VAN NI A N (| B o 3 e Al (O - WA 3 S B R P G R NI SR O B R S RN
AR R 55 R B AR B 8D

KB RBE AL WSIBH IR RBH R

BhE4SES: Q94,035 XERFRIRAG: A NEHHS: 1000-1298(2011)08-0143-06

Flow Resistance Characteristics of Scalariform Perforation
Plates in Plant Xylem Vessels

Ai Qinglin  Xu Fang Chen Qi Chen Jiaoliao Wang Peng
(The Key Laboratory of Special Purpose Equipment and Advanced Processing Technology, Ministry of Education,
Zhejiang University of Technology, Hangzhou 310014, China)

Abstract

Development of the flow model of scalariform perforation plates was introduced from domestic country
to foreign country. The mathematics model of scalariform perforation plates was established. The
simulation model of the flow in the region of scalariform perforation plates with different structures was
established through Fluent software. From calculating and analyzing the simulation result, the influences
of inclination angle of perforation plates, inner diameter of vessel, hole number, equivalent hole width to
flow resistance coefficient were studied. The results showed that when other parameters were initialized,
with the indination angle increasing, average flow was invariant, the drop of pressure on both side of
perforation plates and flow resistance coefficient decreased at the beginning, and increased later. With
the value of inner diameter increasing, average flow increased, the drop of pressure and flow resistance
coefficient decreased. With hole number increasing, average flow was invariant, the drop of pressure and
flow resistance coefficient increased. With equivalent hole width increasing, average flow was invariant,
the drop of pressure and flow resistance coefficient decreased.

Key words Xylem, Perforation plates, Flow resistance characteristics, Flow resistance coefficient

3| J—HZ A EAEH e o RO 4 A
KO TERE W) A8 N B0 A% i R B O A DL R S
ZARR, R T A N T K o e LAY AT ) — 9 R R SR B T O % B R B 5T

il

ek H . 2000-11-15 & H . 2011 —03 —28

w R ERBHEIE SR B H (30771247)

EE R CH A AR T, E AR TR ) 2 FEBRHLEE AT ST, E-mail: aiql@ zjut. edu. cn
BIREE: F07, 88 L, EENFRY AR5 LA AL B KA 6 5 ETE ST, E-mail ; fangx@ zjut. edu. cn



144 PN VI N G 4

2011 4

5 [3~10] R
LS5 o 0 O A0 4 B3 22 4 0 4 L T 4L
BEE I SR R T R TN A
— NI AL, RN ZFE LR . K5 L 78 0
A A SR I L0 A 2 X B S FLAR , A RE AR
B 2 B B A

MELAE SCHR T 0, 20 AL AR X A5 34 K
AR H TSN B R 2 FLAR 3 AT
TR SR R R T A T A PRI R W A o
FLAR J5 0 3 453 5 AR 2 1, L R S b
TR 5 2 FL AR 25 4 X 7K 4342 B B S0

AL b, A [P S 0 R ) R T R A N B 2R AL
WEEHRARFAM . ArEm A 1 A5, A1
FIAmAZ1G. Hh, 5REEEANMEZ R
AL, 5SS EE ARSI BEZ N R,
PR G AT 0 B X AS [5) 28 FL AR 465 #0648 P9 7K o0 A%
() 5% W0 HE AT R BT o

AR SORE A T3S S A8 B IR 2 AL AR It 3 BEL D R
FTRF AR S B B L, 20 T 5 FL RS W 2 50 &
BN IR I A% S 0 52 e B AR, O 48 s T AR AL AR M
T W % 3 3 BEL 7 f 7 £ B ERAR (3t BB 1 B

1 KREREPE FLIRGR A Z R RN

B AR 2 8 N 2 LR S5 A 1) 2 A (3 A
WHBK I TE S f LA b A i 3l A2 A R R A X R Al
Wy 38 A 2 AL AR Th oK O T sl R ok — E XERE

KTHEYIAR BTSN R I A 2R C AR 2 3
B4l 18 o Schulte >R HIA7 BR 7T 84 FIDAP X /K 43 it
25 FLF AL R AT T B R AR T oK
o3 280k o L AR /Y T ) R R RN R ) Al . 3
Schulte 1A Ry 5 L 2F £L A XT3 8 N 7K 43 1% i (%) BHL )
KR EKPESFEBD T ZEH I 8% ., Z
J& ,Schulte X} 20 fL Z¢ fL AR K 4332 dh i AT T B(H B
U, IS T SL U M B R AT AT T 5 B i 4%
W2 2 AL ARAL N A8 T 0 2 FL AR Ry 40 i, 20 fL
LA 45 N K O A% i O BEL T R o5 K o3 i S A
18 B T 52 SR 1 23 % T 0 2o 4 BB AU A5 3 (1) 2
FLAR AT Ui (A Y B T3 2 21%  Schulte 2R T 114 502
R -Ja R M 7 B ( Hagen — Poiseuille
equation ) , 3% HU& —4E B H i 1A Ty P & 50 8 1L
A WA i 28 5 AL AR AL I A O 3 AR AT
BT L T S ST 0 S A B R R S AR R,
T T PN AU B A AR R X

Ventresca'*' ] 4 @ 37 T 4 9 R 3 19
Navier — Stokes H 2 , (H 2 RIEH — L HS, I H
AR S RO K AR i W AT A0 A . SOl

it FIDAP 87 EAG Y, S8 N E T B2k 96% &
H ZE AL ARG 19 o JF H AR D FCIF, 3 A 7R o £ D
K,S SLFN 20 FLZEFL A AL B9 7R i Ko i B 1. 50
L. 49 (H A 4 5 58 N I TR O 3 R T AR RS R
(HEdBh)  FE— MR 0.021,

MPL EgERu] PLFE 2, Schulte 5 Ventresca 1 HF
FEAT R K o HAMIEA — 28X A5 19 K
G3 I8 BhHEAT AR S 2 R B

A LUE 4 R ZHE 50N K TER Y 8 A
AR TR 3l IR T P W AR =T A I 75 R O Bl A B R il
o AEWAR T, me AR IE R O R U T A
15 A WA K PR E R iz s i B0, vl LA
EH T RE 7R E BN RS EN . 24K
O3 2 FUARN I T A A TR S I T ) B 2
A JR R IR A A, R e AR TR i RN IS A T AR
I3 A8 A 27 LR AL VR 1 3 2 A

2 KREEBEF ALK SRR E

Yo W T 5 LA A B i R A B IR 2
H A M ST AR 2 FLAR Y 7K o AR R

S 8 1 AU AE 2 A LI, o fL AR
AR B 1 DL AR R AR R i 0% o ZALILBURTE—
W EAARZ AL Ui A TR 38 5 2 L AL W AT 56 3 3
TR 2 B, 22 JBC A T2 AN A2 5 o T DX 3 0 14 18
gy, i H 3 2 fL LR B AR s XS MR B, PR
2 I AR AR DX AN MU 5 e SR AR L4 Bk 3l
AR 00— IR XA R 3 AL

MY S AR S R S ik b 2
FLALHR T BCARAR L o H 26 F 2 FLALARGR R T 3h
FEPE B TR U A0 AL FLAR AL F R 8D
FrPEanE 1R .

1 R AL i sh R e s B A

Fig. 1  Orifice flow characteristics of scalariform

perforation plates
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