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Breaking coal theoretical analysis of outburst prevention by hydraulic flushing
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Abstract: In order to determine breaking — coal pressure of different hardness coal by high pressure water jet,
nozzles in the real application are transformed into equivalent nozzle through theoretical calculation. Pressure
of water jet are calculated by equivalent diameter and flow coefficient, and outlet pressure of high pressure wa-
ter jet is obtained by deducting pressure loss of pipeline system. The critical compressive strength by o, = 10f ‘
are gotten with the fitting of coal seam compressive strength and the strength coefficient of coal by combining
with actual condition of experimental mine. By theoretical analysis and practical investigation, the reasonable

high pressure water jet of actual broken coal is 8 ~ 18MPa.
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Tab. 1 Egquivalent diameter of nozzle with the corresponding area
= &+ d v dy+ -+ d, (1)
o o %) B2 dy/mm d,/mm dy/mm d/mm  EE/mm?
Kb, d HEHKYBEL, mm;
. . 292 2 2 0 2.83 6.28
d, A% n TR ER, mm.
N 2¢2.5 2.5 2.5 0 3.54 9.81
£ 7K 7 v AL 60 R O R B R 5
23 3 3 0 4.24 14,13
A 2¢3mm, 3¢2mm, 1¢41.8mm +2¢
: 264 4 4 0 5.66 25.12
3.0mm 1 1¢1. 8mm +242. 8mm, X
\ e . 32 2 2 2 3.46 9.42
HREURHERSHBNEER
. 34 4 4 4 6.93 37.68
FHE R o T BB LR 1.
1o1.8 +2¢3.0 1.8 3 3 4.61 16.67
2 BREAHRENHE 1gl.8+2¢2.8 1.8 2.8 2.8 435 14.85
KAWL RGRAE K EEE NI

THRE-BEK, MEKEFNHETHEARARK. BF, BEAFREAEL 6 m/s, HHE

BB 10 mm WHCERBAN B 28 L/min. KRRERAP, M TREREAERE, HHERET,

wET B E, AMRKEEIRARSEZRY. Hlin, HEN 70 L/min B, %A ¢8 mm &K N

H& K 0.51 MPa/m, WHERZEN S mm KRENEHREFX 4.71 MPa/m.
EHREXTATRARTHE .

59.7¢° %2 BRENBAERESABHXE

Ap = D’Re* 2’ (2) Tab.2 Relations between pipe pressure loss and the diameter
AP, ¢ IEBHEE, L/min; D W& D/mm  GEHE g/ (L/min)  EH B ReENRK Ap/(MPa - m ')
HKENRE, mm; Re I & E 32 150 59.7 52336 0.003
%, XK 11165¢/D. 25 150 59.7 66 990 0.009
KAmFLBEFEHANOSE i6 150 59.7 104 672 0.071
KEHXNZA 32 mm, 25 mm 8 70 59.7 97694 0.505
16 mm, HEABMEKITERLE 5 70 59.7 156 310 4.708

2.

ME2AUEY, YEBERE T, EAMBRABERENROB/ATIEL, FHXFHE
IR RMY KR, HHEN 70 L/min, HEH 8 mmBt, EHRKH0.51 MPa/m, T £ B
ANE S mm B, EAWMKBE 471 MPa/m, B, 7K mfled, s FREBRKA, RAAREN 25 mm
MBEERLBEEHEK, HEABKN 0.0t MPa/m, MNRREEFKNHALMERER 100 m, 24 100m
KA KR 25 mm BB KHE | MPa. KERK S rhILET, mTﬁ%LiﬁmﬁXﬁé‘fﬁﬂﬁ%‘%’}Eéfﬂ&
BELMBTEKR, IRMREEAERTIHEABRKEN.
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KA ES, RATREENATNSEES, BEEREOATHRESERE, 5IIPHRY
JES—Ent, f FERMELARKOMIIL, EBEMENIFTRRE, ERENNRE—E,
) I 2 S AR /0N, TE BT Ak ST A R ) AR R K

—_— 2 p—
MR g = 2.1 Vp RA g = %3 WWHSSHREHHXE

k4. G Tab.3 Relations between model of nozzle and pressure of jet
2
P =0.227 ", 3 URHR WERE  WRE  SRES
Md' (3) R 3 L '
d/mm ¢/(L-min™") Bu p/MPa

KXF, PRAXWES, MPa; d

) . 292 2.83 0.69 150 0.95 87.30
WEMETL M AT E R (1AM
i ) . 2¢2.5 3.54 0.69 150 0.95 35.17
HE), mm; ¢ HEGHERARE, 203 4.24 0.69 150 0.95 16. 44
. y . ® . - . .
L/mln;#ﬁuﬁuﬁ‘ﬁ%}?\ﬁ; pj] 5.66 Q.69 150 0.95 4.52
. 2¢4 - . . . )
$HRE S, MPa. LA
N 3¢2 3.46 0.69 150 0.95 38.24
HTREGRERREHERE, ¥
. X N 34 6.93 0.69 150 0.95 1.45
7K A7 o FL B 18] B 4% 10 3R H SGS X M
o N 1¢1.8 +2¢3.0 4.61 0.69 150 0.95 11.53
B EKENELRE, HEHE FLEree
lpl.8 +2¢2.8 4.35 0.69 150 0.95 14.79

150 L/min 245, WWEH B R H n
B 0.95", iR (3) IHEMIERFMBER S FH A R fLAE, FREmE2 KORERE
3 HE RIE S 000

M3 A, EMWESNMEA, mEREIRER 800
MAE AR W, B AREAORIERL, RS € ol
REH UK WEE, WHHERR 2 83 mm B, 200
B HIE &1k 87.3 MPa, MM HEMEFHRZREAM3.54 mm 300 ¢

—T

B, BB ARRMKESREW/NE 35,17 MPa, BEEEY ool

EHZAWAT 0.7 mm, ERB 1 mm, EHHBAT 025 35 45 55 65 715
52.13MPa, By, XREEHHWEN, ERENRER AR HZ/mm
BHERT, RER/AEEERMAREER, FEXFM B meMBREAESENNXER
TR ERN. Fig.l Relations between equivalent

4 7}( j] ; FF ?L 6& mﬁﬁ'% H(] gtj';‘ﬁf'}_-t_‘-_j] diameter of nozzle and pre%sure

KA rLet e TR E LS REE, @RS X PSRN SRS, SR N &
KEYRT S AR BRI VSR, ERZ MR, Bk, KArilet, HERFEKFHABE, REH
VR AR TR RHUR R E N T, MENERESHYREAERES A —ENXR":

o. = 10f, (4)

A, o, WENMERE, MPa; f ARG REERE.

BEREHEEHES . B0 By MBSy ERBEERBEONE, XL MEEFR LHE
0.5 %4, fiX (4) T8, LT EMPLEREES MPa £, B& (3) ATH, RA 3pémm
WSSk 7 BYTE J1 M 2.45 MPa, HEBEkRBENE N SR TRIZNFERE 5 MPa, XIFARREH
FESREKRTF 5 MPa BaERE, MRBMES ETUBE, b TRGREMIIRFRL, AaEERE
WERasEE, Hik, LREGHABEKER S ~15 MPa LS. d& (3) WH, KA
B, FAMSBEEIE % 203mm, lpl.8mm +2¢3.0mm Ml lpl. 8mm +2¢2. 8mm 2 LU HFBY, MHIHIINL A
17 6L W] LU A8 BB . :

B LA A R B N 204mm iy, BT HESIME SN A 5.52 MPa, BRWEL T HEi
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BHHI S MPa, BR THMILRATEA, RERZ EHAE RSN A BETMCES RIS, Bkl
LY ¥ 3-5 93

WHFT BT R BINE RIS % 11, 8 mm +2¢3.0 mm il 2¢4 mm, 0 2008 4F 8 A 8 5 s FL R I w5 8%
HEHR 1ol 8mm +203. 0mm, FrEIHAKJE 10 MPa #2457, X 5Bt it B i 12. 53 MPa A%,
WL A A, BA R ABALIS, Kt R .55 E, KR 14.25m’. 2008 4 8
A 14 B2 SIAE, FIMBEHE N 204mm &9, shILAIES 3 AR, shii S 9 6K, BB 7.5m’, A
AT, FEAE 2e4mm B, BHOYAREVNRETE=, TERNERANE=7ErFle hi 2
T, BEEREMEE, MEHsF Il EERIL, AAFEERENAE, IREXAFEFME
KB E A5 3 ok i L4t ‘

5 & #©

(1) FEAR R K G500 F1 KT 48 89 3% BN O IR 98 B B 8 b LB I R SBOR, BIRACR B3R
ERAK DAL HEBITRE X, WEZT M 204mm MBS R M IE S 5. 52 MPa, BEAR 1K)
THZTREORRTERE, Ah THAMLOA BN AR TEL, EEEAEEEAZRAASNE
1, B, HERHIAEE, AEMENNRNRE, SANFETFX v Lmfleat, RRARZHFTT
6 i B

(2) LB ERME DA KEMXR, HERERBAEMNRE, UREXLRKNHS,
B, SEPr bR LB K E 8 ~ 15 MPa tLEE S 3.
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