P14 I

dianoc: REVIEW :

oy Al P il B 1L b Y ZUIE S
Numerical Simulation of Flow Field in Spindle Flowmeter
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Abstract : Spindle flowmeter, a new type of differential pressure flowmeter, is introduced. The general formulation for different pressure
flowmeter and the formula for the spindle are derived. The numerical simulation was conducted. The results indicate that an annular channel
flow is formed in conditions of regular and aberrant coming stream, which makes it possible to improve the repeatability and precision of
measurement. The ratio of non-recovered pressure drop to differential pressure obtained as an output from spindle is much less than orifice
plate, especially at higher Reynolds Number. The experiment results validate the reliability of the numerical simulation.

Key Words : metrology, spindle, differential pressure, pressure drop, numerical simulation CLC Numbers : TP216%.1,C819
Document Code : A Article ID :1000-7857(2005)11-0040-03
1 channel flow) .
’ ( )O ’
o , (b) , ( ) ¢ )
, w , o (a)
. , ; , (b) , .
5 s 5 o o ((1> °
o v ‘8
Pl , “v _| |'|_: | - i ii7
II': —~
) §, W I Y 1 r
’ Bl SR T = =
( ) , . v
2 1

1(a) .(b) 2.2

M

> s (annular

: 2005—09-01
- 29 , ,

; E-mail: mingam@nuaa.edu.cn

40 Vol.23 No. 11 2005 (Sum No. 209)



MING Xiao, et al . : Numerical Simulation of Flow Field in Spindle Flowmeter

2
gi=—CE %\/Mppl 2)
16
L/ Pa—
9
C
o
d—
D—
p— B=dID
Ap——
[ h—
( ,
g), C
’ , ([34] ’ ’
Ap Pl ’ Ply
Vi, D’ d(
d=\/'D"-d ), o :
FiBp.py. i v D. d,. )=0 G)
p,wvi D s 4
A
CAP= 1 2
Tply]
B=d./D
RePiD
M
1 _»
2 2
YM pv,
G)
2
CyyhiRe. . YM) )
A =fiRe p.yM ) ®
7P1 v,
2
vi=fRe, B, yM )\/ 28, ©)
2
2
g, =fRe. ByM ) T2 [ 200 )
Py
2
2
4.=fRe. By ) V-~ /20p, ®)
M8 1.0 , (1.2)
?.®) S
SENURE) C e . DB
2
Re oM . M6 1.0
, 7).6)
2
KDy [28 9
9,=K= P O
2
0,=K TP\ /28pp, (10)
K=f (Re. f) (11)

o

3
3.1
2 )
B=0.6, ) )
—
| 1 i+ . 1
| | | — |
= o = A
o= i = 1
N ] —— [ I
L i | FLu J e
2 (  :mm)
GAMBIT °
FLUENT -
Bl
20 C , °
k- °
, o
1
.o
ustt,,, (1= 55| (12)
n=1.66 log Re
, P=0( P=101 325 Pa),
3.2
3.2.1
3(a) ;3

w

23

2005 11

( 209 )

(Re=8x10%)

41



P 1R
itiiieh REVIEW
3.2.2
4 9’ ’
. ’ =
E
I S =
—— - d o
4 (Re=8x10%) R
3.3 6
(12)
, - 5 N as
s ° aan
di -+ - - } o
o @8 8 - Beo.
[ .3 .'
|
5 2 -3 e
i ! ® az
- - - FECY 1 __ !
. P e
nes
‘ L] L] i :I L] % &
E = - PITOH o
5 (Re=8x10%) .
1 . .
, ( ) , .
1 ’ ) ’
(Re=8x10*, :kPa) ,
4.56 -7.02 11.58 ) « ” ,
4.63 -7.00 11.63 04%
13.65 -7.54 21.19
14.79 -7.85 22.64 6:8% 2 ’
1 , 3) . .
« . : 4) - :
5) ,
4
(References)
) [1) : M)
. 2001. 47
0o ° [2] v [J]. , 2004, 24(3): 105~110
o : ’ [3] [J]. , 2004, 25(3): 38~42
Sailsors V6 ( 0.1%) . [4] [M] . 1990, 13~
6 18
, o 7 (5] . [J]. ,
, 0.058 3%. 2005,26(1): 57~59
eIRW. [ ] . M].
5 .1990. 16

42 Vol.23 No. 11

2005 (Sum No. 209)

(FE%%E HAEL)



