510 KoM Kk oE TR ¥ IR No. 1
2013 42 HYDRO-SCIENCE AND ENGINEERING Feb. 2013

FHLRD 2 AR K S48 38 1 31 7K 35 70 i 5

AR %, R
GLFTREAKS GFBE, 105 B 123000)

A : T HFSORLED S OP A 3 08 80K 3 i T30 1) R0, 388 3o 3 7 R S ORI 332 ) P D6 3R 82 41 T
BIEREORBIETW BT JER A T L Z 2 H IR, 5 T8 IE R B ks 7e LAl
b R AR IR 253 TORLRD KT A5 3 37K T 38 BE A TSR, (i B AR G~ 2 ) 1 6 K50 X 2 A
PEAT TGS 45 R AR W] TR S SEME A e 22249/ T 109% |, BB TR B TE R EUR , /K T3 3B i) TSR AR 4
R SN LI 8. B WTAR R URE 5 A I T JORE 198 0 S IE Ly iR A AL A JORE K g 35 JRE SR %)
TR B ISR B —E S H M.

X OBOIE: ik, KB, HED, KPEE
FESES: TVI42 XERARERG: A XERS 1009-640X (2013)01-0071-05

FEFR FE B 7K s O ARV TI A SR TREHp , U VD ()45 T i 16— PP L (R A 6 Tk T VD

Je R MR TE /K 738 5 R TR0, %t SR A5 E’JlﬁhU&%ﬁﬁjﬁ%ﬁﬂﬁﬁﬁmﬁﬁifix REERE T
R EF ST ZR. NI, A2 8 W i VA T8 K T B b AT TSR X e v, A B3R T A 86 40
JC AT AT A A FEHE S, (EH0 A BE b B 00, 0 LR 5 290 R £ 45 18 v 38 SR A, AR S
1 S HTRLD R 37 1577 , R AT ST LD R 32 F1 15 0, 76 ISR L, BF 584530 oML SR A K 38 8 S A 7

1 KFEEMOIE T % T 47

[E (A UL E 45 3 T 58 BN R DU DR SR AR 25 38 3] — R B T 3RS 7K | [ A4 J0RE A 7T R
AR (1 30 BT 3 B — 2 M. L, [ ASIURE R S o /de=0, AT A 8] RO
fD _fh K4ff - (1)

A f, BRI £, = C,, T wp Gy WML BBV, WA v AL

KL 2 3 BEp W K B OREd, N WKL B R, O Hofb MUKW W i, /)

Lo (1= gy (/Re,a + /Re,a + 4 /28 ap/ (1 —qz)'“ )’ s R P53 e, K
(A/Repa + Repoz2 +4 Maﬁ)
TR TR R AT SR, o F1 B R U7 J7 380 45, 6 T BRI 0k, FLAE 4514 0. 662 6 Fi15. 368 ;n 4

PR A TTES ISTIR[6 ] 5 f; D 0K 5578 2 TR T ) B %J'J,ff——d“f(p -p)g, [RGB B A B

BERR, g NE IR, K, 40T 1 BEAS i BORL 5 BVURE A LE B, S RTREAL T 58 W A 1Z Sl K, =124
WURLAL T8 2B IFIs S, K, =05 HBURLAL T30 00 B, S i BbAZ s shink K, =11 v,/ vV, JHrf v, S ORL L
BRIV, IR 28

i HE: 2012-07-10
TEE R . BRI (1973-) 58 BEVETE LA, PR, 322 30 ki B R I BRIE R TR 5 T IO 5%
E-mail ; anlizhao@ 163. com



72 KoOHooJk B T R ¥ M 2013 42 A

[

KT/ INBURLI R B , 2 (1) S BT, TR T RAURL 17 B0 , A 6 BE A A 380 A SR A 6 ] e 40
2P LD B R HEAT AT, R A I3 1.
®1 ATRIEASKNE N TEOE TRV S

Tab.1 Test conditions used in testing force balance equation for coarse sand
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g d,/ mm p./ (kg -m™) Ki s D/ mm C V./ (m-s")

WO EE 1.08 2 650 1.0 e 50 0.181 ~0.232 1.8~2.0
Newitt 1.55 2 650 1.5 bk 25.4 0.020 5 ~0.037 7 1.87 ~2.73
Gillies 0.29 2 650 1.5 s 53 0.15 ~0.40 1.83 ~4.87
Durand 2.04 2 650 1.5 Hrb 150 0.07 2.92~5.37
Scarlett 0.58 2 650 1.5 Hab 40 0.08 ~0.17 1.05 ~2.88
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Fig. 1 Calculation of force balance equation Fig.2 Relation between coefficient L and (1-C) (V,,/V,)(d./D)
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Fig.3 Principles of equivalent resistance model
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Tab.2 Test parameters for verifying model of hydraulic gradient of horizontal pipe
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st D/ mm [ v,/ (m-s!) sk p./ (kg -m™) d,/ mm
Durand 150 0.027 ~0.10 3.49 ~5.66 sk 2 650 2.04
Bonnington 38.1 0.053 ~0.20 1.50 ~3.35 sk 2 650 1.88
Shook 52.45 0.18 1.54 ~3.64 i 2 650 0.20 ~0.61
Gillies 53,263 0.15~0.25 1.83 ~4.37 i 2 650 0.55,2.4
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Fig.4 Comparison between measured and calculated values of hydraulic gradient
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Prediction analysis of hydraulic gradient for coarse
sand slurry in horizontal pipes

ZHAO Li-an, XU Zhen-liang
(Mining Institute of Liaoning Technical University, Fuxin 123000, China)

Abstract ; In order to study the predication of hydraulic gradient for coarse sand slurry in the horizontal pipe, based
on the analysis and calculation of the coarse sand particle’s balance relationship in the horizontal pipe, by adopting
a research method of adding a correction factor L before interference force is put forward, and by using related
experts’ experimental data and through data fitting, an expression of correction coefficient L is given out. Based on
this, by using an efficient resistant model, a hydraulic gradient calculation model for coarse sand slurry in the
horizontal pipe is developed. The calculation model is verified by related experts’ experimental data and it is found
out that the deviation between the calculated values by author’s model and the measured values is not more than
10% , and that after considering the correction factor L, the model-calculated values will relatively increase and
move closer to the measured values. So in the coarse sand slurry pipeline, the interference force acting on coarse
particles needs to be revised by correction factor, thus the hydraulic gradient calculation model put forward for

coarse sand slurry can give a certain reference to the study of the transport of coarse sand slurry in pipes.

Key words: slurry; hydraulic gradient; coarse sand; horizontal pipe



