201444 A

7SO AR VI =

LHENE S ¢

doi:10.6041/j. issn. 1000-1298.2014. 04. 052

R KEHERITREIAR CFD A {fi{LitH "

#ob g’

oA

(1L R B R 27 AR I 5 R RE P R U B AR T 0 S22, K JAL 030024
2. AR JL KRR B R 2 LR S B, KR M 450001 )

TR ¢ R VRIS A R 4y 2 IR A SR T VU B TR (L R U I 4 SR T e S TR A RS e s AR R A X
M3 BGAR R 3T 3R 22 R REVE R 8 T BT H A TR, SR T CFD 38 3% 7T A4 7 E0 X0 4 6 T8 HE 18 A i 3t 45 1k 2 AT
TWRFE o 85 53 Br R N U 3 2 o0 A AL 0 o R 3 T T (02, B2 A T BT OT D RO R . A5 HE B R 4 1R
A RS 7 DR A R e L % 8l e 5 T T T B8 A A 7 5 B 1) 5 s, S T 4 R 1 LA ) A A0 0 8 AR 0 i 5 e T o2
BT A X Rz 4 AR B8 A S AN [ o R R A T AR T 3828 5, AT LA B o e 3t T B £ TR A R A o I TG AR A
i I A o RS, X B A S I S AR 0 B4 I PN RS AT, A S A O R T 1 O 5 R R S D
JEAL I I A R IR TR AT 5K B3R A, 9 A I I Sl P O TR TR A 4 AN T SR P A U A e AR R RS [

HIAR I
REEW: HEREHER SRk WA
HhES%ES: THIZT MNERARIREG: A

51

VLV 110 g 42 ), SR8 TS R R 4 7
{377, e B 11 3o A DT T T A, e 4 o VO R B o
AT UL BRI 3ok 7 D TR TR R R R R S O A e 1 3
B o AR 22 STk S () 25 T B Y A A 3 o A
FETBRFE o e AR g A B OG0, 3 O T
BUK, BB PEREST , )32 (0 T 4% B 0 1R v, I
7 $76 25 R P R 0 0 P o 9 9 2 R T PR
R TBHER . (EJRAE TR SEBR b, JOI0 2 4 4k 4k 1
2 R T A 1 5 T TR T 9 R
Vi S SNV B0, TR 2o A T T e S % G T AR
BRI AR B A R . XA A R R
A P RIS O A A B, S R AR S AL AE
R, LR A A T, 30 0 o e 7 1 T 2k S BE R 1
5 £ (10 00 6 18 T AR . L2 3 40 £ T 4k R A AT R
] A T T, 0 S e 0 10 o 2 I A2 S i 9 7 )
ANHERR b, BB B RN AFLE N . 4 G IE HE R LE T
i ik I SR 4 5 2 1 R o 9 AR
2, S IR BT AR 2%, A REME R 4 T4 1R Y
Bt it

ERSRARR: AN N W R

il

W fr H 3. 2013 -05-07 &[0l H . 2013 - 06 — 24

X EHS . 1000-1298 (2014)04-0327-07

Gl E AR P L IR AT R D B X 8
VS A7 5 A T 11 TR 9 i o e G A 6 Sk B %
FEAEAR IS 3 AL Ve FUBOR 1% . df i CFD {5 H 45 3
R R RO 7 S SO T S B IR R TR 2
SCHRE T B AR T AT ATk, EEBE KT T
WEHRGOTEM 5 TAE" " . A SCRA CFD i
Gy T WAL B0 S 5 T R IR R T HE AT BT ST

1 #ERNERSHRETESH

B 1 D e R A R 7R T P o AR o X e o 1 1)
1 3k 30 W i S A A I e L (AR O L) AR
D BEIR], LA R AR R O ) R G e e A O B AR
(ZA X RETTFVBE ) B8 65 9 000 282 1y Ot
[EYRBURINTE A O) 1 T e WS N A RN R AT
R/, IR A, A

{HLJE X T 4 5 10 4 1, o G 1 5 T AR O i
SO/ NTIEANPRN 1 X3 D N PO R AN U N N
AT AR ARG AE 2 L B E, BT ROR (R
Ty ) I W0 A AR Z B AR A L C AR TE SR
PR b BB SR AR, BT UL e H i BLA X E
GAEH T o MR G A AR, SR,

AT H B3, 7 O TR I S5 S e B 1Y

w [E 8 1 SR I G B8 B O H (61175362 ) K J5L B T O 27 7 8 A% S 5 0 A 47 T 280 7 W B o S 6 5 T JC DRI < W B 35T H (201308)
YEE R« FBIBUE , 1L AR A bk R K i R PO, 22 N i 5 @A 5 0 R BF 5, E-mail: 25j@ newu. edu. cn
WIRAEE : AU B, 1A 0, 8 A S o A R B L A9 4% i £ R WF T, E-mail: quanlong@ tyut. edu. en



328 | 1 R A= 20144
d,‘ A A R R 4 B T R IR P9 TN e 8l R 38 A Xk A T
R,

(11
T

o

B R R R
Fig. 1  Structural representation of poppet valve
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Fig.2 Geometric model of truncated poppet valve
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Fig.3 Velocity distribution of diverging flow
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Fig.4 Velocity distribution of converging flow
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Fig.5 Streamlined diagram for small stroke
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Fig.6 Streamlined diagram for large stroke
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Fig.7 Velocity contour of diverging flow
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Fig.8 Velocity contour of converging flow
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Fig.9 Pressure contour of diverging flow ﬂm:t 200 |
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Fig. 10  Pressure contour of converging flow
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Fig. 11
(a) JE2H 1 MPa

Flow rate curve

(b) Kk 5 MPa
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Fig. 12 Calculation diagram of cross section
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Fig. 13 Area curve of cross section
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Fig. 14  Flow rate with opening as a parameter
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CFD Visual Analysis on Cross Section of Truncated Poppet Valve

Zheng Shujuan'?  Quan Long'
(1. Key Laboratory of Advanced Transducers and Intelligent Control Systems, Ministry of Education,
Taiyuan University of Technology, Taiyuan 030024, China
2. College of Mechanical, North China University of Water Conservancy and Electric Power, Zhengzhou 450001, China)

Abstract; It exits large computational error that the computational formula derived from the untrucated
poppet valve is adopted for the cross section area of the truncated popper valve. The flow pattern of the
truncated poppet valve was studied with CFD visual algorithm. The position of cross section was confirmed
based on the flow filed characteristics and the concept of the turn opening position was proposed. It was
concluded that the cross section area of valve had a key turning point when the stroke of truncated poppet
valve was large. The established technique and computational formula of the cross section was differed
from the stroke and the converging/diverging flow. The result of the cross section area and the flow rate
was more exactitude by adopting the new computational formula for the truncated poppet valve than by
adopting the traditional formula. Comparing the flow filed characteristics of diverging flow with that of the
converging flow, it was pointed out that the channel flow in the truncated poppet valve should consider the
throttling pressure loss and the local pressure loss. It was summarized that the difference of the flow filed
characteristics was induced by the local pressure loss.

Key words: Truncated poppet valve Cross section Visualization



