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Abstract

With the increasing difficulty of shale gas extraction, in order to improve efficiency, some manu-
facturers have designed 140 MPa high and low pressure manifold levers. Due to the erosion of
fracturing fluid and high-pressure environment, the high-pressure manifold is prone to erosion
and wear. Based on the turbulence model and DPM erosion model, FLUENT simulation software
was used to analyze the erosion and wear patterns of the four-way pipeline under hydraulic frac-
turing pressure of 140 MPa. The analysis results show that erosion and wear surfaces mainly oc-
cur at the intersection of four-way pipelines and near the pipe walls.
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Figure 1. Grid division of four-way pipeline
1. PHBEEMER 7

3. HEENLTIE
3.1. BEEER

AR, AR PBH RIS T UM 2 2, L 7l KB SE [ API-14E dRUEEAT 04T, T
e BT AR R RS 1K SCHERISE AR, I HL T R0 R AU A A AR 2 BT 10%,
RE % 2 A0 b (A TR A, mT ARRA VR PO AR B R RE %32 AT CFD 17 350 HL AR B FBOR S 2 37 LS
A, AR TS, TR TR AU . AR R AN RE N SRR IA] 1) 32 TR EL, 1 ELRENS 5 B
KT 5L B A A AR ORHE . 7R HUH, —F HORGEM, SRS A B R B AR 1)
DANETE, DRSS L . 2o v SRR Y

P _ u, (!
a "
dx.,
S o @
= 3Cpp 3
4p,D,
KA o p AELSAA. BHUHE;
X J7E (A AR AR B
t i Ta];
u IS B

| R IR T AL

F 2l AL BT 52 (146 5 77 5
Dy [ PR RURE IR FLAR: 5

Cp BT [Fl (A J0hL T

DOI: 10.12677/met.2024.134041 355 BB TR SR


https://doi.org/10.12677/met.2024.134041

HIHE

Ry 7 St 5 55
p NER,
24 0.687
——(1+0.15Re)*") (Re, <1000}
Co =1 R @
0.4 (Re, >1000)
D 9|u i —u |
p fi pi
Re, =———— ®)

e v SRR BRG L 5
u AFET RANS 1532 I 2558

3.2. FLUENT 552

ASCHIT BT RAE ) FLUENT #0500 140 MPa [ 224511 DY 388 A5 38 o et 25 45 0 55 3047007 LA
o TEZIAEF, PhihEeg e SCHTE ST I [R] DL A B AT THI AR B P o et BT 325 S P 0 JeR A 40 2 1) Do 2
FLUENT fE iR o B =B B R AR R ik 222 5 R TIE 380, 1 a2 v SR A
#5111 ZJa, AR RRLT IS 3 DL FR LI A i, A4S IR 7 g 3k &S, mIRL
MRAE AL 2 T (0 sk 23 A R i, R HE Db ik R (R B A 6]

FLUENT i Z2 g oH B R [7] 9
Npartctes M | C (d 0

erosion Z A (6)

P=1

~—
—
—
N
~—
<
=3
=
N

R

b m BRI, kols;
C(d, ) ABURRAR BRI 1.8 x 10672, (o) Aynhafifh K
N Dy A il A ) RS 5
v ORI R, miss b(v) Ak AR R, BRI 2.65
A PRSI, m2.

3.3. iR

FEREEEIARS RS, 82 MAAEASIA HA 2 45T, AR TG A1 AR R 25 2 T 1
W, ASCHARYE TSR AT A3 T A RO 4 I R, DU T Y RO TR, R A . H A3
A7 REFLHMRAEAE, Hh, FERI RSB R e B, ZBARH T E RS K
JRE Tt A (R 5 v BB st ), JE I DAKHRE IR ¢ 53N 68 « T DA IR 007 PR AL . 48 T A71E
Fl S, AR REUR TS Rk, SRTARHER - BEARLRRE M KRB R S AR, TR,
FEEL X el . S IR S e AT TS, ARV e BEELK S HBLRZE . N T #RYLX )8 RNGk-¢
BEAIBE 2 B, RNGr-g 80 5 BLEF S 7R HEdm . BETNZS ih R s sh s il F 35 &6 . T A
Tl B A X G DU S A P R B AR, LR TR AR 2 AT R R R A, MOR T SO
FEwE . R LTI RNGk-¢ B8],

34. BYRE
WG H TARZ S, EIEAMRSEIE 1 s,

DOI: 10.12677/met.2024.134041 356 IR N ST N


https://doi.org/10.12677/met.2024.134041

K

Tablel. Related parameters in the pipeline
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Figure 2. Velocity cloud map near the pipe wall
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Figure 3. Cloud map of pipe wall pressure
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Figure 4. Turbulent flow energy cloud map
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Figure 5. Cloud map of pipe wall erosion
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