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Analysis of the effect of cage hoisting in vertical shaft to mine current 
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Abstract: While in the progress of up - and - down movement , the hoisting conveyance which occupies 

some space of vertical shaft causes piston - effect , leads to the change of the flow field and pressure field around 

the hoists, and generates frequently local resistance. According to the fluid mechanics, this paper uses the 

numerical simulation software to simulate the fluent in wellbore of ascending vessel stop and run time under the 

influence of wind speed CFD calculation model. Results show that shaft hoist vessel run will have impacts on the 

vertical shaft wind flow, the impact of its area relative to the length of the shaft, is negligible. 
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tE#~9=1.1Jf#ilU~~!@Tif!S?t~rEiJ. ffilU'etEf!-~~1TatPJft~~P[fiJ)WJ IE~mt~*1ffiJJ~ .JAW ~~r: 

~~~ftUif!Slill.JJ .:lt!:mf~Pffil#riiJXl*~[l,ZJ. §f!Hiff~i:A~ .ti:•~~1-TWHEiJ' m-T~f'a]~IS&W51~ffl£ 
~llll.#~l*JffiJJ~~-~~1t.~mtJIJXl*~~ffiJJtlt~ .~~9:mt~~~~~j!Jc~.xtJIJXl*~~~·l1: 
:fi"-~~~nffil[J- 6]. fEJ.~•~~n:r:~~ffiJJ ,JXli*rit~~r.ums~, 'Effixt-rm-t-#~ ~».iiJXl*~~A 

f*~nffi1*'1"*x1iff~. f§Jit, 1iff~1Ji##~ml~~1Txt#~ JXlmt~».JIJXl*~mf*~nffil, xt-T1iff~ffl£JXl 
mtxtiiJXl~~·l1: ~~P[fiJ '%~1Ji#iiJXlJ11!.i-t' :it!: Wxt-OiHlEg(~~tz::fi" #£*~~)'(. 

1 4-mll-~ 

Jlit~1Jfltl#ml~#~~~UI?tff~f*,#~~* 200 m,#~/i/;lfllif~IM!Jfj,1[1£ 5 m,#~~llif@J1@:_3t 

1P .~OO@~)jt~ 0. 008. :lt!:JXl:ll: 11 000 m3 /min,~~-fi!~ml~.~mlffirUJ~fi( E!P-ml~tl!fl-M:J3-ml 

~r~) .ml~5'r:mR>Y~*4m,~1.2 m,~ 5m.Af*m~ffi~_filOO1. 

*mmiiMt~!g't•~n-11:at*1ml~~n:at~JXlmt~~.JAw1~~•~xt#~JXlmttz:~~nffil~*'J". 
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tHm~tli!tlga51HnxiffX[1 -10J .~5Efi-OO:m~'Hi19il~1lf:. 
1 ) ~r!rt>m~:1M~ k - e .=nifi~mt:fl~, :fl~~~ standard, i!!~5£Hll!~~ standard wall functions, Jt'E 

*1t:llCR~:i!. >Jtfffff~fflffiJ£>1tf9'ff ,Jt'E*M~iA~:i!. 

2) Operating Condition ~j{q:t~Jij:i:JJ~:iI,:i:iJ:1JOJ!J.t~j!~ 9. 8 ,:/JrPJ~ Z *1ft ,~:XfWJ.t~j!~ 0. 

3) Ji19il~1lf:~:i! :A i::::i c :tmoo 1 # i::::i )~:iI~19J::itAttt:JiI9il, 19J::itttt:7c1J\~ 223. 4 kg/s, ~:Xffi-ff~:i! 

~ - 0. 3 , frMmEJE)(jf J:\;~~ intensity and hydraulic diameter, ~r1rt5!J.trJ!• A?:HJU ~ 0. 5 , JkjJ #-~~j{~ 

1. 25; ili l=l C:tm 00 1 #~) ~j{~ outflow ilittt:li19il, ilittt~fi~j{~ 1, HP*IR:JG Mttt ;#~fiOO~:i!~ 
Wall Ji19jl, wall motion ~j{~ moving wall, gZSJJ:/JJ:\~~ absolute, translational, J!J.t• A~ 0; _Cff-fnr ~ 
ffil%$~:i!~ Wall Ji19jl, wall motion ~j{~ moving wall, gZSJJ:/JJ:\;~~ absolute, translational velocity ~A 

ffif%~WF:Jg1-Tl*J.t,?tJJU~ 8. 5, -8. 5 mis. 

3. 1 #flt JXli1.f DBi.!:3 ~JlUJU~tM~ 
8%, fi-ffL"OOq:tfi-ff1Ht-OO:~:t£ 2 400 Pa ft.ti ,~IU##'ffr 200 m ~ll%J&~filff7c1J\-J&:JXtJ* 

L"OOq:t7cW?tJR~JXtl*~ 9. 5 mis ft.ti .~IU#~~WFJXt:it-J&; 12Slllt, iJl.lmTfi-OO::fl~~iE~·r.:E. 
Jt;ffi ,:Xf t~ffif%~ J!:atfitffif%Jgfi1Jt#'ffrl*Jfi-ff?t:frl'lff£, PJXW.~JIJ 2 -1'aJJ.M~t~-OE. Jt-, IW::f:tE# 

'ffr*J.l:IJfP]_t,~~-~( *11Efi-ff7c1J\) 1t1UIJ.t$-t-?t~?:J ;#'ffJ1r~:/JfP1_t, fi-ff~IPJ. HP1!Jikffif% 
FJf:tE~#'ffJJR~fil~~nllt. J:J;.=, 00 2 ~00 3 ?tJJU~ffif%~ J!:fn:Jgfi~fi-ff?t:frJOO. IW::ffi-ff?t:frl~f$~ 

IPJ ,£*ii~=1FB-
~ 2 -1'*f1IE*aJJffif%~ J!:Stfitffif%JgfiSt#~l*Jfi-ff?t:frl ~~IP]~, fi-ff~?t:frl1t1t£*~~ffif% 

Jg1f~nfliJ. ~~12Sf~;fB:Xfr1ilffrJl1t%J&~fi-ff1t1t,ffif%Jg1-T%J&~ffl£JXtffPJ~?a.~. 

842 .99 989.70 1 136.41 1283.12 1429.84 1576.55 1723.26 1869.98 2016.69 2163.40 2310.11 2456 .83 

847.4 1016.8 1186.3 1355.7 1525.2 1694.6 1864.1 2033 .5 2203.0 2372.4 2541 .9 

00 4 fi!OO 5 ?tJJU~ffif%~ J!:fn:JgfilJt~J!llL"OO. :Xf t~,Jt;fJTPJ~:tE#'ffrq:t, ~Tffif%FJf:tEJR~blJt 
rJXtl=l~~nfliJ~JR~,Jt'EJR~JXtmtl*J.t?t~~l:'Rt~?:J(9. 5 mis), HP~~ffif%Jgfi%J&~1JtZSJJJXtmt~ 
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nflil. _§JJHHireJR~5firf '*ffifU'tJR~JXtJ!:fr:;fJJ~JM$m IPJ, iJtaA ~-re~fim t~, ffilrelill.£1=t• JXttm:?t ~~ 
~JXtJ!tt~ a<J ± ffil. 

}A,$Hf~JXtJ!tt~JR~5fUM1*JXttfrt:JFJ~)t;f}f. EB 00 4 EHJR' •rew 11:at' •re~~*· JXttm:Jt~tEetfLW 
:fr,~,~ 15 m. EB 00 5 EHJR .ffilre~fiat, ffilre~fi~~1=t•JXtttrttEetfLW'.fr,~,~ 30 m, HPffilreFJrt£JR~C -ff 
5 m) 5fnffilrer JXt o 10 m pg JR~. {EL~llfxt-T1=t• 200 m a<J-ff~, ffilre~1-Txt1=t•M1*JXttm:tttfLS<J~nfliltgt 
!]\, PJ~fa~. 

4 .8 5.4 6.0 6.6 7.2 7.8 8.4 89 9.5 10.1 10.7 11 .3 11 9 12.5 13.1 139 

3. 2 1tfaJJXl11.f1iffi11.fiU~~* 

~fifrMtlt:JXtt1ttEetfLWJ3t*1J\a<J--1'~frMt1tsi13t, *1RfrM~8~a<J*1l\, --1'~frM~8~*€~$, *lRfrM~ 

8~ a<J1.6l~fi*1J\, HP~1-t~ JXttfrt:fli!~ a<J8~fi*1J\, PJ *-OEfrMtm:~~a<J fiUW1.6l~*1J\. 
oo 65¥UOO1 ?tJJU~•re~ ll:5fn~fiata<JfrMt1tsi13t~oo. '.fr;fff ,Jct t~PJ~, •re~ 11:at1=t•~•t1tsi13t 

~*S<JJXttm:•~t£•re~---rnsmpgJR~.•re~fiat1=t•~•tm:nJl'.~*S<JJXttm:•~t£•re~---rn 

10 mpg JR~. lj;Jf~·m~~*· IP]__t)C)!Jl'.'.fr:;fJJ~JM$?t;fff S<J-;ff, lBxt-TM-1'1=t• -ff)l'.rrff-g, ffilre5fnffilre~ 
1Txt1=t• JXttm: a<i~nfli11M1J\. 

75.7 90.7 105.7 120 .7 135.6 150.6 165.6 180.5 195 .5 210 .5 225.5 240.4 250.4 

59.97 68 .87 77.77 86 .67 95.57 104.47113.37122.27131 .17140.07 148.97157.87166 .78175.68184.58193.48 202.38214 .24 

00 8 5¥UOO 9 ?tJJU~•re~ll:5fn~fiata<JfrM~8~*€~$~00. )t;fff ,xtt~llAMPJ~tf:rWil*?t:;fJJ~JM$~* 
m!PJ, rmHfrM~8~*€~$:ijj*JR~C ~:ii~W?t) .R:ffffilre~rn 2 mpg ,:E11J0$1~-tf1..R~--1'W!~fi~. 
iJtaAffilrew ll:WC:~1-Txt1=t•JXttm:frM~8~*€~-*~*N::ff~nflil ,if1.@I:~iJtltl1=t~ffilre~1-Trmtz:~a<JftUW1'A 
~JR~ ,W13ttl51M1J\. 

19.8 238 27 .8 31.7 35.7 39.7 43 .7 47 .6 51.6 55 .6 59.5 63.5 67 .5 714 75.4 79.4 833 87 .3 92.6 
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... _ ·-
x 

0.00 3.48 6.96 10.45 1~ 7.41 20 .89 24 .37 27 .85 31 .33 34 .82 38.30 41.78 45.26 48 .74 52.22 55.70 59 .19 62 .67 66 .15 69.63 73.11 76 .59 81.22· 

1) FLUENT 41fiitB1*m~•~w ll:~~fiat1¥J#~tBA~=nl&W~ff~)tJJU~ 66. 316 4 ~ 70. 807 4 Pa, 

-~~fi%f{fill}Jffltil~ 4. 491 0 Pa, ~nf[ij~1j\. kA1*~iiJXlfillJJ1!i~~~~~1*~1U#filljJ 72 Pa, X~ m 
¥U#~~m~~~ftttljm~~m£~~.JW~mm~~tB1¥JIU#iiJXtmJJti1~1J\-r~~tltil~itJJl!1¥J. 

2)ffil~~fixt#~JXtmt~H&1¥J~n[[i}1JVJ\:#~JXtmtl¥Jfftff1t1t±~:IOC#cr{irfft!Jt1t.ffil~~fi%3& 

1¥J"ffl~JXtff"~nf[i}::fl!ij~ ;~-~~1-TlEI tlj, •~m~#~JXtmt~~%f!JXllttlt~l¥J±l23 ;#~~1-Tat, 
#~JXtmt1¥JJtlttlt~~n[[i}ti1~JikftU$1¥J, WH 't1¥J~nf[i}JR~lE!xtr#~*ll*iJl.JikPJ~~~l¥J. 
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