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Flowing characteristics of typical pipeline network of

pressure switching valve block in concrete pump
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Abstract: In view of the serious pressure loss of the pressure exchanging valve in the pumping process of
the concrete pump and the flow characteristics of oil, the structure of the pipeline network was optimized
by using the method of computational fluid dynamics. Taking the typical II type pipe in pressure switc-
hing valve of concrete pump as research object, this paper completed the modeling and simulation of the
pipeline by using Fluent software. Through numerical modeling, the distribution and change rule of
pressure, velocity and other parameters of the runner were obtained. The impact of the attributes of the
auxiliary hole and the direction of the nose angle on the pressure loss of pipeline was analyzed, and the
simulation result was verified by test. The simulation results show that the pressure loss is smaller when
the flow direction is directly facing the tool angle; Network resistance will decrease while auxiliary hole
diameter increases, and pressure loss will not keep unchanged until anxiliary hole diameter achieves to
the maximum; when anxiliary hole effective length is more than 1. 5 times of the diameter, network

pressure loss will increase with the increase of auxiliary hole effective length; The length of redundancy
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cavity of the auxiliary hole has no clear impact on the pressure loss of the pipeline network. After taking

a contrast test of original and improved valve block in HBT80S1813 concrete pump, it’s discovered that

the latter’s pressure loss obviously decreases and the system fever is improved, which confirm the accu-

racy of theoretical analysis and simulation results. The study result can provide theory basis for designing

and optimizing pipeline network. 1 tab, 11 figs, 11 refs.

Key words: mechanical engineering; concrete pump; pressure switching valve block; CFD simula-

tion; pressure loss; optimal design
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Fig. 1 Structure schematic of II type pipe
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Fig. 3 Mesh generation of pipe model
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Fig. 4 Simulation result of A and B type pipes with different nose angles
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Fig. 9 Hydraulic principle of pumping system of concrete pump

071 —— Eimse
............. TEALIU AR IR
————— TEILARK E UG
0.6[ === JJJf kit
-= TAFLB R
0.5r //
< ’ ,,,
E ,/
= ol // /_/
=H< // 7
= ayd
R // e 7 P
0.2t -
0.1}
0 5 10 15200 25 3033

WE/(L - min ")

10 R M BCHE B S Y ) 52K it 4R
Fig. 10 Experiment result of channel pressure-drop

of original and improved valve block

T AT T B A3 AT IR e 2 e IS B R T 4 2k it
S RT3 1 £ AT AT E A TR AR S5 A A TR) B )
W IR S5 T2 fLE A T2 LA K A —
PR 2 4 B B2 R AR AL IS s B ER B 0 R ) R R IR 3
R AER G Q=35 L/min I, JE J7 Ff I
K2 0.3 MPa, iR 225 K26 5 C, i L ZEALIT
A B AR T TR B 1) R 458 2R R I IR AR
fEARK. IR R, JIRMEEE. TZAIUR
fis L 2L AR A T LA AR B A5 R 2R I B
JIHR B FE A5 A 0 LA R R e 5 i R, 4
B W F G0 B RERE RN 2 SR A I S

5 & i

(DI IE W B AZ TR F 25 R i 2R . 6T 2 =5



174 KEZERFZFHROARHAZR 2014 %
601 concrete pump’s hydraulic system[ D]. Changchun: Ji-
lin University,2005. (in Chinese)
sr (3] W, £ . WL 48 i He oy 25 it o 0 i 3 B (e it
sl B AT HUR S . 2001,29(6) £ 34-35.
GAO Dian-rong, WANG Yi-qun. Numerical calcula-
45F tion and analysis of flow field for hydraulic integrated
% /}{}2{;, blo[J]. Machine Tool &. Hydraulics,2001,29(6) ;34-
= 4 /4 35. (in Chinese)
a5k f,f,"l [ 4] Modi P P,Jayanti S. Pressure losses and flow maldis-
d
1 — R iR tribution in ducts with sharp bends[ ]J]. Chemical En-
L o X
301 f; _____ %%%%g%%%ﬂ gineering Research and Design,2004,82(3):321-331.
oy A (5] BRI B IRE B GRE. 6L B WP 45 i B 0L
F7EL)]. A ML, 2008,39(11) :33-37.
20 ) ! ) 1 1 1 ) CHEN Guo-an, GAO Ying-wang, CAO Bin-xiang.
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 .
W i/h The energy loss research of concrete pump hydraulic
‘ N ‘ system[ J ]. Construction Machinery and Equipment,
1L e e i TS A RO R it £k . .
) ) ] 2008,39(11) :33-37. (in Chinese)
Fig. 11 Experiment result of oil temperature curve

of original and improved valve block
() 254 25 A BB 00 R 3R 1 32 30 3 10 R AT RE SR TR
U7 18 TE X T 2R iy 9 75 22 A WA SR B 00 O 4
AT A0 R TJ 2R F 2 M e A B P o o ) RE R 2K

(2) T EALITUAR I i 4 J 0 48 I By s g 48 2k
BEAT W (9 B2 0 254 25 18 45 A BETH ME L b oY
SO o O 10 BT AR s B R R

(3) AL A2 A /N B2 Wi A5 I £ 980 A 1+
WA AT IR ) EFE A8 2K 7 e 1 P 1) 986 1 e 3t o I iR
5L B Y 2 A B R RO AR T
ZALETE,

WX RSLIE T F . T LA K E N
L5l A K I A8 M IR Sk AP de/h, fESCBR
Bt BN D LA ALK B AT AR AR 1R B 4 1
k.

O T —BHFBA Gl I ik LR
SRS S ES IR PN L C S B ER oS 1
T4 2 B4 e 0 2 B & 00 1R e kA7 DL AR st

S 2% 3Lk :
References:
L1 5, RA2 BUR 6. TR R TE R G LA ik

(1. B 2005 (12) : 97-99.

JING Bao-de, SONG Shu-jun, DUAN Yong-guang. Im-
provements of hydraulic system for concrete pump[]].
Construction Machinery,2005(12) :97-99. (in Chinese)
KWE RETERERGE LEERHRD]. KEF.
T MK, 2005.

SONG Shu-jun. Research on the key technology of

[2]

[6]

L7]

[8]

[9]

[10]

(11]

AR S R AT 5K A . VR AR R B R A S AL G
Gl 5oy AT L) ). HLRS U 5 2012,30(5) - 134-137.
LIN Yi-zhong,CHEN Li-li,ZHANG Zhong-nan. Sim-
ulation and analysis of flow field of typical turning
channel inside hydraulic manifold block[ ] ]. Machine
Tool & Hydraulics, 2012, 30(5); 134-137. (in Chi-
nese)

W . 2 4 1) IR A0 1 D Ak 15 T 1 — AERONE g
RS ] HLK 5 WUE - 1995, 23(4) :203-206.

HU Guo-qing. The optimization calculation method of
multiple directional control valve channel-algebraic
stress Model[ J]. Machine Tool & Hydraulics, 1995,
23(4) :203-206. (in Chinese)

Sudo K, Sumida M, Hibara H. Experimental investi-
gation on turbulent flow in a circular-sectioned 90-de-
gree bend[ J]. Experiments in Fluids, 1988, 25 (1)
42-49.

TLIMRZE 2 B I R IR, CHLIUE R & R ) 3k
BRI ) . B2 2417 . 2011.32(7) - 1357-1370.

JIANG Hui-jun, AN Yu-jiao, YUAN Zhao-hui. Flow
pressure simulation of aircraft hydraulic system[]J].
Acta Aeronautica et Astronautica Sinica,2011,32(7) .
1357-1370. (in Chinese)

Xiong R Q,Chung J N. Effects of miter bend on pres-
sure drop and flow structure in micro-fluidic channels
[J]. International Journal of Heat and Mass Transfer,
2008,51(11/12):2914-2924.

Maharudrayya S, Jayanti S, Deshpande A P. Pressure
losses in laminar flow through serpentine channels in
fuel cell stacks[J]. Journal of Power Sources, 2004,

138(1/2):1-13.



