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EPERE I SRR AR TERE AR & A ME R JRHA AR, XBGH# 2
CRUHRIEY BIZEKR, EMKELE 2, R RA L 6 A 2 58 1 Ik 55 IR,
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X7 B o
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221 FHEZEMITE RN
1) FIEH S SERR B R A T, BT R l A N Rk
2) R HE R RNERSEIRAE 8 TRk, BRI, —BAEE 1000m.
3) M EMr B R i B v RGN 5 I B3 3 A A — 2
4) LD KPEFRNHE, EiFagER, WMz /KPR,
5) HHTHEMEARFAT FIBR A BE R H R, WrEgke% . RV 3 545wy )
[PIORZIEAE, Zor it HiE =
6) MEZMIMA KT 15° IF, RTRIEZ Dy B BRI AR o Bl &
7) BEH TR T 0.05m BRI (AP AZHERNTHE .
8) Z 5t E 1t B I &R FE BRI K 73 A KT 40%.
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B b it S AT R v BRI, — AR RSP R A ik, BRI B R

Ak S IR AL REA R AL By C =2t
MR Lol i A 3
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g
A Zg —H I TGS, t
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[
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Z,0=15855035/c0s13°%2.4x1.35=52719943t

Z24~25+710=241633075t

*2-1 WETEER
Tab.2-1 industrial coal reserves

BWES  E (m) s CrEe ) m () TokftE (2o

5 8.6 13 15855035 1.8891
10 24 13 15855035 0.5272
St 11 2.4163

2.2.3 W HHKIHEE

B I BT R AR T A B R I B I W72 IR A S K A A &

JEH S R SRR 30m U AT, DLEE G AR R Al iE
G, T A 1 AR

P=16520.578x30%(8.6+2.4)x1.35/c0s13°=755.33 /j t

T J22 B U 7k AR«

P,=234417.465x (8.6+2.4)x1.35/c0s13°=357.26 /j t

T LA 1 -

Z=Z-(P+P;)=24163.31-(755.33+357.26)=23050.72 /i t
224 T HIKITAIREE

W BB TR A B TR R B ek 2 T T I R R . EERIE R A E
JEALLR X B R Z . R

Z=(Z,- P)*Z (2-2) W

X Z—W IRk E
s Tt
P—k AR HERE B
C—RIXKHZE, EHEMET 0.75; FEMZAMET 0.8; HEZAMLT 0.85;
B BBy ™. KA I Tolkdgth Sy 0.8~1.1 ALi/10 Ji t, FrbAAH I
B TA Ay S=18x1.0=18 A HT, K4 HIRIEF: 300x600m KI5 TE. AH HK
FISE I, FEE AR RS TR Rl 2 Y, Sl Rk
1) B S R AR T 5
5 M2 TV S RS SR B T4 2K -
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668371.49x8.6x1.35€0s15°=803.37 /7 t
10 LR TN 35 (R RE B I 47 5%
719614.32x2.4x1.35€0515°=241.39 /i t
Tk S (R AR R
P,=803.37+241.39=1044.76 /j t
2) A T (R 7%
P;=90x11x1050%1.35€0s15°=145.29 /; t
3) BB AR R T
Zy = (Zs-PrP3) C= (23050.72-1044.76-145.29) x0.75=16395.50 /j t
®2-2 ARRMEEUER: B4 T O

Table2-2 recoverable reserves schedule

5A T bk TR AJERE wooil FEIRA BT AR
) it & WK E fi = RY AT fit =

fEECIE)  24163.31 1112.59 23050.72 1190.05 16395.50
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BB AR PR R ) AR TAE H 330 R, BERIFHRTHIT A 16 /N, HRAE BT,
TAEHKZ )y 170m, KIEHUERE KA 800mm, — AN TAEEIA™, —Ki#T] 4 7], %A
o 1.350m° BT LA H 4 A A8 7108

330%0.8x4x190%0.85x8.6x1.35x1.05= 207.902 /j t

WA BB R I REAE 180 75t

B IR R R A @ W B B AR, AR E R B ERG T AR P BOR T
S, R HFHH—AFESH, WREFIHIF T AW EZKIE L —. 7 IS &
B MEISE, WRIET IR R IR B PR 2R E . M AR
SIF B AE . AKSCHUT SR BER AR ST R RIS @ISR SRIRHU
WA KT KT EESTZHEG K. HEWT:

DiEEFE

PR iR e I EF RN EER R —. AIFHATCRIEER 22, Tl
TN 2416331 fi t, %M 1.80Mta A R Sy, REME TR IR S AR IR I K

QIFRAELA AT LT

A HBRR AR E, JFHIBR, BERMAARE, SME5R, KO 2
MG, R —, EHGEVMAITR, TREEAEREMNTHERE, &6
e, AR IR .

) e Mz S AF

AR A R I Z IR AR 6 A St e I B L A g T IR A T R I b i
o WX AREA K Eg A —RE U, KREREBLHIL 20km 5500 & Al 2, GetR
AP BRI b K&FE. WM. RIESW.

4) BA e IR A5

AR, “wEre s LR = a TR, 1M HIZ L ZRAND . ZkE.,
AR, il AR R, TREREARE ARG T .

Zi ERTR, BT BRI S5 A S AR IE i S A, AR TR @ R — N
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A TR FR: a
Z—H B AR AR Tt
A—HIFIIEF=RE S T ta
K—fif &% F R A H g — ML 1.4, MR 1F B 24 00 FF B X s R 15 1 R EL
1.5, M5 /NMERTRTEL 1.3, (K=1.4 )
T=15606.36/ (180x1.4) =61.93 (&)
AH IR B 1.80ME ARG CHER TOA FE ¥t #isE) M. B st B/ ae
4 1.80Mt/a, HR S RAF /N T 50 4F. AH I 61.93 4F, A LAAH I i IS5 HEBR AT
HHE -
3.2 W HH—RIIEFIE
CEG AN IR AR S DLSOE B 5 T T B A] s [E]E E E A  A fE A
S TN TAERS RIS SEBR N TR R AR ML, A - TR B %
Hetn -
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R 4-3 i ] K WAL

Tab 4-3 main shaft section and its character
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Tab 4-5 ventilation shaft section and its character
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Fig4-4 Transportation Roadway Section Map
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Tab. 4—7 transport tunnel cross section and its character
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Tab.4-5 strap tunnel cross section and its character

i R 1t
L, b m? N HiFF mm
# mm B ! A%
S Emm B 4hEE HER ] Mg Lx K E

{ i { i - IR
wo P AR R TRy
A 145 189 5300 4050 350 600 2500 2500X20 13.6




LT TRESR RS BT (B30

FEENFERR T
(5 B=4200)

thfEl 1. 50

!
L _-I__ : ; 1
— - L
== =
= 4200 &
4900
4-6 [ KR TE W i 5]
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Tab. 4-10 The name of the road in mine shaft station
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4.6 BREFHFENTHRNLE, VIHTREER
1) B RS SR bR
adf b, FEAFRGEARTR, HAIITIERI LA,
b « ML ISBIBLE b
¢ IR LA K — A > T8 R T AR K1Y 50 % .
d Toll) i BT, AL AR,
e JEFEIX J L B A e
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MR LA_E AR R BRI AL B
)5 AR I A T v A L
FEF B, e e El AR AR RIER P, BAE N, 2T, H

B C 2 it

BIPERALE, XBUsf TS X BRI K- E 8 IR 18

) EIE NS

I T A2

2K 219753.05m° , FHEHAKRZ R 2.0 4E. AN RIESIELE
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5 RXBEHE
5.1 TR X a9 Rt A R B4

511 RXET HPHMERFIR

IRIECR X BT 2R RN, 256 % IERIFE 78 70 R W Z . REAER XA A, AR IX AT
G (R ITE ) I AU R RE o [ AR 7 2 R 7 I T g e R, R R 0 s 72 o
W40 8% B .

ER T A SEPRRF RGN, AR “REEE, B KEN, AEitREein
(5] R PR B — R X AR AR IX

KX LG B R IXAL T R BB PG, R DX P8 A0 R A DA B 3 DR AP A D A
ML F W R CRAP A A A, RS R IX 2.
5.1.2 BREMRIFIE

ARETRX N ILREWER, BES 58 8.6m F1 2.4m, “FHM@iff 13°, WAFH H, FF
HNA MW ZEN, TKBERN, XNKSCHUB B, B BGREEfER, R
HIA R KN 3~6 41 H .

A TAEMEICAKIGE, WEA, FREE, IHEGE, AT RS PGl
BOGEE, BACFIEAR . HRERCIRAN DIFER W 1, S50 9 X BORAE R .

®5-158 2 T 1§ 0L &R
Tab5-1 Thecoa layer crest bottom plank feeling condition form

T JRHR 447 AR WL/ m i
ZT WE. DHE 0 KA, L. ZEARAK, BREAS
HEW  RIE. mE 15 KM, VORI, AKCTEH, BREA 3
A W A a0 K, L. BERAK, TEEEN6

513 REXEE X TAEE

AKX ARPGKE N 1226m, BEdLK )y 2370m, THFAZ) A 3484491.78 m?, {ifA 34K
15°
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52 RXMZERHER
Table 5-2 band coal seam characteristics table

PR . TAiEE v RfEE Ik w2
. o J& B Im Y,
I T 173t 177 t /m K AE
5 8.6 404549  2994.86 40 TRAF A E
10 2.4 1128.98 825.14 TRAF A E
& it 11.0 5174.47  3820.00

514 REXEEHRARSFER
RXAF7EES 1.80MUa, BEIHRAH — AR TARHIE
SKIETARH AT “ =)\ i, BIEERPIANPERSE, — ANPGRS, SRIEPHEPER P T,
5. PEMEERE 0.8 K/T], IEMAEIRZ 85%.
D RXAF=RET] A
A=l"L" M r" C (5-1)
A A—LEHH™ &, t/H;
L—LAETH K, 190m:
M—X7E, #% 8.6m 15
|— L {Em B, 4 J1/H X0.8n/J]=3.2m;
r—EAE, =135 t/ m’;
C—LAETH K=, C=0.85;
A'=190X 3.2X 8.6 X 1.35X 0.85=6000.480t/
[Fil B 255 FE: BYor) i 2 H O ISR IX A 77 R
A=A’X 1.05X 330= 207.902 /7 t/a.
2) RIX RS FIR
T=E/A (5-2)
A E—RXACRMEE
A—FEEFRETT ta
7l
T=2994.856/(180X 1.4)=11.88 4F:
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5.2 RXFA R ERSHHIHE

5.2.1 RXFHTE

RIR A R MR AR B, F TR RIEE Jy 40m, 55 20—, R A
#0730 HIERXATISEEHE, B DEBEARKERN., BRMAR%G. XXM
ARIEE, B—IKPEEWAFN 15°, RARXHES TR, ErKEEREE. A RX
{1 [ FE 1226m, & A E 2370m, AR X e B 5% Bl BER X g, SR R IR
VI RGTHE, REM B XBOSH. SR, MRS N RS

522 XX LEWLW#HB. (EXRIE

AR KW aA B, — ANk B, ARmEEyLsit, &£ i,
MW IR AHER, 47 AN Pigk LlAEEE 65m, 2% b ilEE 10 52 ik R B4 30m,
BuiE LR 10 MR RAEE B 25m. FlBif o 16° A, A BAE A — 2 BUREEE £,
PR 2% bl B e 0 ] 51,181 5-20 F T 5 BT 10 KR EIEE /N T 50m, BT DR R AR LR
HATE .

5.3 REXEXI5r. RXEE

531 XEHIXIS

X Bef oy B E, W KBRS R AR T e I A X BB H KBRS T
SR AR TH A HE I LA 10 S B X B AR s B 0 AR T K PE AU e T I 1
Pk, T LB R BN M A P RO S MBI, MBS R X B
B, DX BRI A S DA T AR (O R R0, LA e B [ SR T ) L 2 7

CHBER TR SRR PRUE: oRBORKE TAR I IO KE — i 120~180m, %
HONHE 200m, SEHEREREAVNT 1000m, O T AN TARRBA R R, 5B EID
FRAFAF LB AR AR RS EEKCPSF R, TAEmEA 190m, ZRIX —3ERI5H 5
X B
532 RXEEHE. ZIFHR

1) IR (R R BR X LB A, RIX LR BRI Rk, AR

THEB S A T TAPIE A T2 5 R TARE, JHE X B8, XBEPEFE. &
%%UJI_LIA 5‘1’ 5‘2’ 5'3’ 5'4;
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FEH A S E R T
(i B=4200)

Ll 1: 50

)
@
=
]
=
H
i
——— 4,, : o
= E L el i
=
& i 4200 o
. 4200 4
5-1 iz b ol Wi /&
Fig.5-1 Transport tunnel cross_section fig
* 5-3 i Ll R
Tab 5-3 Transport tunnel cross_section condition form
ik T
L, WiE m? . HiFF mm e
GRS mm M55 55 )5 I
Enl . Emm B SR HE JH L. AL Km
Twomo o om S | A
X KE Al EE X ¢
. 2500 20
= 128 16.7 4800 4000 300 600 2500

136
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FE#H A RERE ST
(EE B =4200)

=
z
'
1
= 400 &
800
Kl 5-2 HuE bl
Fig.5-2 Rail tunnel cross_section fig
#* 5-4 PuE Ltk
Tab5-4 Rail tunnel cross_section condition form
k2| Pt R
L, b m? N H5FF mm i
Y mm W 5 . R %
xR BEmm O AhEE HEF A Km &
g T H £ X iR AR LX &
Gl X K omk
o 4000 2500 20
A 128 16.7 4800 600 2500
300 13.6
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B ®
(#8%, B=5000)
I & 50

—ae a0

S | T |
B | E@E0 | TERT | wm
AE #EFE m) &=
|2 2|2 |8 |@| 25
¥ (135 [16. 66| 540D | 3400 | 100 15.4

5-3 X Bzt
Fig.5-3 Transport tunnel cross_section fig

%
(fF 0, B=5000)

Ly

B | wEh B

EE e gz
=5 & 3= = = =) ;O =E | F oLwr
= i =doo | 100 G . —

5-4 [X B [nl X -FA%
Fig.5-4 Transport tunnel cross_section fig
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2) A E KR -

B TE P AL B AL B R B I BE T S R o R ML 3 KN s i a2 R X AL SR R ) 5
B, SRXPA AT W I 2 S LB & R ER s ABTE I S I 3R SCY AR R 2 B
IR 55 EE PR SR IX G T W 3 4 A 30 KR 2 4 ) 7 2

WRAE UL _E il FoR X SERR ) B AR, AV RIX X BOs . 2R T R HIER
I, TSR KRS, 3~6 NH, BRSNS, AR EP I R W
Mo MR CRA 2 AR HE: SR TIEE, HigW PR A/NT 12m?, RS
FIBTASNT 10m?, Sk JBRAAT A B R LA BN T 10m?, SRIXBUES
AT NGRS FHBUE W, WS, ~FRBUBAER 2 R GE K, 4E97 2% .

5.4 RXFEFRIAE

54.1 XXZEFH
W T AT @ N 42 R et i i, RO AR X (A g 4 R 28, 1fiig
R Frd guE El EEAE, BRG] CGRIEATTD AN ek R 400N 7 80 B 1
IE 3 TAEM, SRR BN ARG, R RPN X R . XM E 77 2
A E, BT,
5.4.2 RXHH=E
KX
WA REMRE O i S B, MR REE Y, MEESHE, MBI
FiAE . ARXBAACR A EE RN, 0. WiimFHEs, AERstfh, @74,
T, ARXECEREN 4n, SIS 20m, HEO W
S=pD?/4=12.56 n¥ (5-3)
HAMAEMN: V=Sh=12.56X 20=251.2 m*
HR GRS N: Q=Vr=251.2X1=251.2t
K r o AHURAE, B 1m’

55 RXEF=RS

55.1 RERS
AN X SR P 7 T K BE R TR I SR 0, SRk RGeS IX Falr, SRS 9 X BE AL
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WA, RX MRS RAR X R BT, [N A, AR5 HEE KAT A
R, RXMEE, XEOSHTE. KBERKCBREAXE, WX RCEES, FFH,
B0 J5 TR LR R 4%
5.5.2 BXERS:

FREHE R (B ~IFRES~PERE GEHAE) —RIX bil—i
1= DX B R — B b — (X B T4 — TAR T — X B[] JoPs— [ A ] GEH
FIDD) —RIX AR — 3 Z[E KA T~ KRG — Ha
5.5.3 THIRS%

(1) BHRS: TIFH—~XBOSHTFE S M 11—~ —~ R X 5 1l — R X
{r— B R — M — RS — T —

(2) BRRSE: U —FIFE P8 KB~ FX R —~ R XS P a1~
X Bt LR P — AR

(3) HERT R G0 Jk TR T — s —~ B A 1 ]~ R X0 b —~ R X R % —~
3 A — B M

(4) FTNFRG: M — B F— Sl K~ X R4 —~ R X EiE F 5 1~
[X BRIt S — B s — (X BBt — TAE T

554 HIK &%

FESFRIE], B KR HK . RIXHRKIG IR AT IE #5522
Ko o AR SRR AR T P SR Ak 2 4 2 A T s AR AL I B Kb, 3t 6 B KR
Wbt R AR K, BUE T ERKEREYIEATT, HafuE bl TR EIPE
ARG, HHHFRKE, SEPFHERME.

5.6 REXFRIGFF

ST —ANRXRYE, A BT RIT BLZ% A2 1E 5 FER BN M 8 R AT T, LRIER
XN ECR TAETH M IE 5 B8, ARIER HRpafar=. w7, SORBREEHUCR R IR, kb
B TR, SEEPER, RORERENES, REERERE, ET
REFIE, FHEES 4.

AKX IR IK L 2369m, IRHCE Y 1226m, L4 5 A1 10 =21, R4 5
N 8.6m Al 2.4m, JZIFIFESM K 40m, KX B A B NS A E
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A DX SRR ERMF i iR, B ATES KOROTR 5 AT 10 K, SRR AT b
PIJEREZ B R Bh R, PR %47 TR AR S SE F i 7

57 KX ERER, RXERRE

571 RXHEERAZR
SR [X A6 0 0 2 H A A 7 — W ARE R i 7 S O 110 2R A T Ak RO 4 i gk
RA FF R ECR X A TE I
A=L/Z (5-4)
A A—RXBERAR, m/Jjt
L—H A S, m;
Zy—RIX AR E, It
BB R LR KR AR +47 A ZE KR + [B] XK 3 +2R XA =1025%2+430 X
2+40+1070+20=4040m
R IX A KAt E:=2994.856 /7 t
KX G 3R A=L/Z= (3790+4385) /7871.23=1.35 (m//J t)

5.7.2 RRX[ERKZHR

SR IX B SR He =R X B T AT R At B R IX Tl Ay B =29.94856/42.30362=70.79%

MRS T RE) oK, T EEE, AZEENMACR S, RIX EERHR R AME
T 93%, 93.8%, 93%, IR X FERFEAMKT 75%, 24 X Bl B v R P AL IR X H
AR ZBAL T 75%, BT LR X 152 A BER
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6 KIEFE
6.1 REFERIERE

6.1.1 EFRMKIE

1) W FEH G SRR R 2 AL R, SR LR E S, LT
JRBCEE O, A, AKCCHT . BRI, R I IFROC R LRI R
KR,

2) EFKF R IT R BUK

3) RIGHUMALFLSE . e 3E B AR

4) SR EAR M R AR S R 00
6.1.2 EFRIZEK

1) R IR R D, R IERCR 5

2) LA R BT

3) T A&,

4) RATRER AU R, X3 TAEH &7~ e MERERED

5) MIEEMEUA KT 12 i, BRI E KB R AL IR 2R .
6.1.3 RHESENTAE

R HRIEZAME, 5 A 10 JEE 55y 8.6m F1 2.4m, = (AR 40m.
BZIRAAARE, HOPTME BRSOk AR iR, BRMIfN 9~17° , JE TEMAUEE, K
B, HFEWIRRNIFH, AR EAE R XL S, KA RN

REFF B ZEREN, RATRERERER AR, SHEZEEMEER, heR
JFHFE A BE R ARE TR o

K61 IFHERKCRME

Tab.6-1 entire mining area of the mine mining method

BEZ RIET7 i VRT3 oA ey
P 7E [ BE R ARE LERILTIUR ER:3a
10 % 7E [ BE RS LR IR & H R EVE
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6.2 ERENEEREFRG. REGHRESFH

6.2.1 WFKM

A HILE EWEE, WEEE Um, E£F0aTHRAMBNHE. BREEN
SHE, M T RIX A REEMS 2, HE8.6m, M 13° , MEMGELER R, K
By, HHPEHEEWHEWZE FBZ, H=0-50m; FHi)Z, H=0-18m, KA R N
Hb TR

WEZ TR AR o B 4axd BLIH H & 43.28m%/min, IR FEFE 3L
N 39.5000, HEMENEfERE, A EBR KN 3~6 M H, B 43 K. RS A KAEE,
WERM, ZIRWE, WERE, BRI IR, BACFHURA IR
1
6.22 BAEFER

W
*6-2 M E TR B KR
Tab 6-2 The coal layer crest bottom plank feeling condition form
SRR WHRE. Mibs KA, A5 30m
JERAR b a K, PRI, KVEHE, WS 40m
10 KT b K, R 3-5 40m
JEAR b IREE, T 3-5 30m

6.3 TIFEKENHE

HEN AR E K B Ry AR m R A A B2, A DAR I sk okt 1
— R VI A IR AR T B RESRAS B (77 B, SRR AN, PR, H AR
FEWEK, AP EAREEAEE MR ER, K, B ReR. e LR e R R
TR, BBl RE O HBOHRTE) BRUE, SRE UM R TR R A BN T
160m.

ARBLHRYE S B 1 D0 b R 2 RE T W AR EEDY 190m., BILx AT 14 R 44 3 WU

BT R
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6.3.1 B R FHZE

L = 60VMSC, /(Q,BPN)
A S—— TAEmH/METE, 5m
B——KMEHLEIR, 0.8m
V—— T A N SR VEIR K XGE, 4.0mis
M——X7, 8.6m
C—— Rl 525 T 0.9—0.95
Qo—— BB — i fT 7 X, HX 0.66 m*/min
P— A= R AL T AR b AR
P=M xC;xr=8.6x1.35x0.93=10.80 t/m?
N——E R AIEIAEL R H BN 5, 4]
JrLL L< (60x4x5x8.6x0.90) / (0.66x0.8x10.80x4)=407m
OB RS 8 % AT AL 21
i ERTR, JELL ESIRIE, TAEMm®T 190m 2 A1,
632 I TEE4E RN B M TIEEKE
TAETH A= 77

A, =LV, MyC T

A Ao TAETA e d), it
L—— TAFmKAE, #itE 190m
Vo— AR H#EREE, B 3.2m
M— JEZERE, H8.6m
Co—— RMELAETRHA, JEHEMIE, i 0.85
T— TAEMFETEH, 3330 K
W75 E, 1.35/m°
A=190x3.2x8.6x1.35x0.85x330= 1980015.84 t/a>1.8Mt/a

¥

(6-1)

(6-2)

AR 190m Frse A BE AR T H B AL RE ST, DRI B AR #4228

FRRE IR e A BRI o
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6.3.3 HEIRMEN NG TEEIKE
L<nxmxq/ (BxNxP) ! (6-3)

X n —BREEYEEL 2;

n—SYEIZ LT ], 8h;

q —HENUEE N FkRE 7T, 750th;

B —RMENLEIR, 0.8m:;

N —HaH T4, 4 7],

P —HERAEMFR, 10.80U/m%

L<2x8x750/ (0.8x4x10.80) =347.22m.

DR 2 I A s AL e AR 36 A T P 2 5 B

W FIRARES, T TAEM K EEAE 190m S S F N, SEEARBR, BiE T/EmK
B 190m.

6.4 RFENMANEFMER T ZH98E

6.4.1 REEHWAVIEE
KRBT H R LAGRAEWIMAGCRIE T 208 E, SRERR T ZMEERET N, BERAS
PR RN A ARFEL ST BRI, 57 Bl BREE /NI . B LR R L AN A B R A
Rt TARM “ =Hl--RENL, BIBGHENL, BUESEE” RERG, SSRRAE /KT
AT, BRI BE S IF A BF AR .
MR AL THSLBRIE Ol Ko 3m, BUR I 5.6m, SRtk 1:1.87, fEEF3Hif RN 15°,
(1) RIEHLIIEFE:
AH I LA — AN TAEIARIESE = & 180 JMiRIAEr=6E /1. HEF=RE /1A 5454.55t,
FER AMNMEN . AR B N S5 A I 52 bn B AR DL 45 & R Z R AERAAE,  BOTHLE N
50%. ©°
D HE RIENLH A2 5] 1
v=nX(L-L1) /(T X60-nXTjy) (6-4)
A v——RENr R P8 503EE, m/min
L— R TAEM&IHEE, 190m;
Ly—— TAR T AE =i R R )L 775, AL K B 30m;
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T—— LAET ML ). 16X 50%=8h;
n——ERIGHRE, I 4
Ti——JFHLES ISR, HX 30min.
v=4x (190-30) / (8x60-4x30) =1.8m/min
TCAETH B K 22 51O 1.4X1.8=2.52m/min
2) RIEHLI T
W=60vBHKH, (6.5
A W——RZ RN, Kw;
V——RJENLFT 75 P75 A, m/min;
B——L{Em#R, H 0.8m:;
H——X&, H3m;
k——HE R R AL I 1.4
Ho——feFE R %L (1.1~4.4), HL 3-35.
W=60%1.8X0.8X3X1.4X (3~35) /3.6=302~353 (kw)
HRHE BT 75 10 % TS B AR L%E ) MWG250/500—CD, £ HEHLEATA B, 2L/ R /)
K, ImRE BRI, BT TR, HEARSEUHEN TE

*® 6-3 KBHLEARFER
Tabl. 6-3 Coal winning machine technical features list

75 HARFER BAZH
1 FKrnim 25~35
2 AR ENEHEE /m « mint 1.8
3 HER AR ATEE m e mint 25
4 BEHLINRIKW 500
3) HLE KB /mm 7200
6 R#5] IIKN 353
7 A A R /mm 800

(2) nJ# IR ARIE AL

1 AR &I LI 5 B AR IER LR B i as th, JFEA — %
FIBEST e RIEHLBISEPRA = BE T LEEAR B REVIRAT 2, Rl ST WL A s S 2R A 28
R FIBHLA e 77 B SR MRE KR AF 2, 25l R H 20, §H K H = &k
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6000t, PHPERME, —IERE, JEHLERSEBRA e 1N
Q=6000/(16 X 50%)=750t/h
FEE B EME, JEE O IR RIS, B e g wT A AR e LA
N SGZ-764/630 i AFFE WL T &

* 6-4 FINIANEARRER
Tabl. 6-4 Conveyor machine technical featureslist

B AR L] MK M kR e bt BHLIIRKW  HRERINV

TIMHHENL  SGZ-764/630 190 900 2X 500 1140

(3) WIECHE
D CHESAmE
AN P= (5~8) X9.8M y cosuX 107
X M——XK &, B 3m;
y—— TR A A AR &, y=2.70m;
o—— R E WA, B 15° .
U] P=(5~8) X 9.8X 3X 2.7 X cos15 X 10°°=0.383~0.613(MPa)
2)SCHE W S ) v FE
VM B KEEN: HuacMmactS1=3+0.2=3.2m
A Mpa—HRZHR K, 3m;
Si—— Iy THETF R E V& JE B, — X 0.2m.
SCHRIR B/ i BE . B A /R e IG 0.25~0.35m, -
Hmin=M min-0.25=3-0.25=2.75m
A Mpin—— 2R/ K E, HC3m
it E T, HERUE 4y ZFSA000/15/35 B PUR: IR S 42, %S0 e
BEJu5m, ATSCIARUAREEE . BT . FEhEESETI6E, HARRHEN F#

K 6-5 B SCHRBOARRFHESR
Tabl. 6-5 hydraulic pressure support technical features list

55 FARYER RS
1 TR DU - T T
2 HHE L /mm 1500~3500
3 AL EE/mm 1500
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TAEFH AI/kN 4000
B0 Imm 800

6.4.2 BLER&ZiER

AR ARG B4 ML M LA ] {248 R A5 s L o
1)SZZ—764/160 B FI A 4 B = B R RHEAN T
) KE: 37.8m

i Ak 77: 1000 t/h

Bn&IE S 1.28mis

BMR AR P g

HIAR (] #E:  1100mm

if: 32.6t

2)PEM 1000x650 R RH AL 1) = EEH AR FFAE LT T
ZERRE A PR

IERE77: 1000t/h

Wk tiERE /1. 650t/h

HMER S} 3270x2260%1430mm

HE: 10.7t

3)SSJ-1200/M Y ity sUHE AL 2 B HARFFAELN T
frid & 1200t/h

Hk K. 1200m

JRée 5. 1700mm

Wik: 2.5m/s

fiti iy K 100m

AR A B AE: 800mm

HLL AR E R SE (mm): 2655x1950
HLEAME R F(mm): 2012x832

HfE: 168.36t
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6.43 ERIEWNTE

[a] SR T2 NATTAR ARG (=0 R A T 2= B IR AT 2 ds R R 36 & R AT I A 77 07
X, EFRCR TAEMmMBH TR 250, B, SRR REXESM T E,

o] SR T2 4 1 S U«

1) AT REAE BRI 3 AR =7 = 28

2) 57 8l 2 A kAT i

FER IR, PR .

DM EHHFED, AR,
(1) LRI 8 KWL TAE J7 20

AREERTEH] T MWG250/500—CD BURMENL, RN UATR [ A7 R e, S I £
Ve . VR MENE, B £ e . TR A RITUE, FIREERE, #7455
FEIRCE R, BRE5H 177 wmSksrE RN R HTEERARE, RAEER—IRE
PIJ], B TTAR M AR T), RI= A7 AT TR Sk S, FiA LR R R —
Hk, #ETIAE WA 6-1:

IR T

a R BN RIE 2 AR s Skih, S RSy SR TR, SRIENL & kb A — B
TEBEE, W a s .

b WEREAE, ANRE TR, FERE BT, IREREN S B m B EEE, B2
WAV ELBONIE, ReRmENZE, WK bR,

c AR R BT E, dooR EIFEERRENYLER AL, B c k.

d ¥ = MIEERE, HEERIEE, Foof B NREME, REIEFEE, wEdPFs.

| |

1 =
A
B ey | ;
[ | |
=]
c 1
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6-1 AR 177X
Figure 6-1 Face way into the knife
(2) ZERmtg4e Ty

U S AR A% BT O AR YUY 5 2K, SOORUTRBENLAE 51 7 MR IKAT RS, #2302
PRAE TR, SCORRER R EEL, MR ARER R, FHREMRR R, fEEn A
FasE TR, AT ToUAR i B A A0 s
(3) ZRKLAFm LR & 73

CRRMRIEE . B4, RMIAN =A LR, AR A PIME &7, B
I S J7 ORI 5 S 77 X

D RS REIEIE)E, SCARMIRE HBENLZ BN AT . TP TR, s LkE
WMo ZRIBBIRZ AV REEE,  HERS D B 25 T RN LR . KPP sy AR ER, AR TAT A
BRI, AR 5, Al e T RIEREATRE A, SCP R B ER ORI TR, AR TR
TR - (LR e MU /N, AT NI REAME

2) fitJascy: FUR AN E B B A EE, SOORBERIANLATRS, —EREEh DR

Ni

z
7/

il

0

FIEAVH RO FIR S, TR, TRASE T2, KA RN 3, BRI
—SBRESHEREIR, =T LR IKEET, SEERE Ly RENLE N ism et 7), BJF
DI s R ERE AT IR — RE R 7] s BB 58 Ja 1R 4.5m; FiX LI e AL 15m HER
HA AN T 20m. WS SCARIIRS 2807 SO AR e 7 3, RARIERI#, 55
TRIERS TR, AR T T B A
(4) 3 Sk SCH R AT SC

SRR TR, B N R, s AN MPRHEATAFmMAZE I, 28K
JRCTGURE AT T g Sk PR AR R A, R B Sk S 2850, lHAENL Sk (FLRD A e LA
TS — AR . XM Sk SC R R . R, REIE N SRR =™ AR 1 2R
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HRTSCIEEES 79 20m, SR SRS SORE, BCA SRR S, T8 AT B IE R

HE, WA— .
(5) a5 X TR T

TAF s/ METEE DY 4.3m, f RIZETEEN 5.2m, THACE 27 ACR I e fE %%k, A

SRTBLTI o

6.44 T{EEHE

A A B 2 A T A A 6-2:

Y =
-\-\!—\_  —— | Irl
11 11 T

i

Kl 6-2 AR A & K
Fig.6-2 The diagram of located layout
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6.5 B3 73 ROIERE R B3 B RAI SR

6.5.1 FERARBFRE

REHHHAEATZGE S LMt IRER X A PG 7 e TAEH A4, #E i r XN E
W2 53R,

K TAET A PN, 2R TAETERUE B R ORT . (R 2 eR
ood. W AERFEASREE AR AR =)\ TAERIE, WIYERE, —IH
&, RO REGRMRS, BRE 4TI,

TEIRF= 8 N: 2x0.8x8.6x190x1.35%x0.85=3000.02 t

H P23 359:  2x3000.02=6000.04 t

H7r=8~: 6000.04x27.5=165001.32t

fEFAECN: 165001.32x12=1980015.84 t

1980015.84x (1+0.05) =2079016.632>1800000, i /& F[X A=/ e F1 iR .

6.5.2 fRIFERNYRH
6.5.3 FHaLHLA
i 1) JerL )
1) B A LA 20 S G B 3R A R A ST TR
2) HE THL AR E X E PN RS, ZERIAEE 100 A
3) KB T NBFEFEEHNUAN TN, RXANRZAEN

* 6-6 LAFTAIFEIR
Tablet.6-6 Table of work cycle
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TEEEHRMELER

PRt — =Hf
H1< 1011 12 13 34 15 1 }7 @ je @ P OB

180 o ‘1\

18 4 \\\

140 A \

1] \

100 1 ] \\

40 ‘.\

20 \

8= o e HEE N BEE  — — B&
*6-7 FEWHAER (SRR
Table 6-7 Labor Organization (fully mechanized coal mining)

75 T —¥F ¥ =¥ Nt
1 YK 1 1 1 3
2 FKREHE ] HL 2 2 1 5
3 BT 6 6 3 15
4 T 4 4 0 8
5 LA ML 1 1 1 3
6 ENL T 1 1 1 3
7 Ui S SC P L 4 4 4 12
8 Exiipil 1 1 1 3
9 ey SR 3 3 6 12
10 HESE T 2 2 0 4
11 HLHL4EfE T 1 1 6 8
12 FLHTAG I G4 1 1 1 3

S

N
\‘
N
\‘
N
(6]
\‘
©
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* 68 THHAR (L)
Table 6-8 Worker attendance table (IM1S dig)

o " ) NBUN

A My e = s

1 Nl 3 1 1 1 3

2 oK 3 1 1 1 3

3 AL F AL 6 2 2 2 6

4 FIEML AL 6 2 2 2 6

5 Je B F L 6 2 2 2 6

6 LML 6 2 2 2 6

7 T 7 2 2 2 6

8 Wik T 14 4 4 4 12

9 ZEH T 14 4 4 4 12

10 K& L 6 2 2 2 6

1 Bk i1 4 1 1 1 3

12 TR 6 2 2 2 6

13 At 87 27 27 27 81

6.54 ¥ EBIEE
* 6-9 LR
Tab. 6-9 machinic and electrical equipments

5 W& AR LRSS AL Yg
1 RS 48 ZFS4000/15/35 4 127
2 KIEHL MWG200(250)/500-CD = 1
3 BRI L SGZ-764/630 & 1
4 L= wlh SZ7—764/160 & 1
5 FLAT IR i NBR—764/132 = 2
6 & 5048 Lk KSGZY—500/6 = 2
7 Ui Sk S48 ZY—35 P 4
8 Ji sy I L SSJ—1200/M = 1
9 T AL PEM 1000%650 = 1
10 AAWFE XRXJ = 4
11 TR KBZ-400/1140D & 2
12 AR Ik DQZBH300A = 2
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6.5.5 HARZFIEFR

#6-10  FEEARATHRIRE
Tablet.6-10 Table of main technological and economic indicators

e e AL e
1 TARHKE K 190
2 K PN 8.6
3 16 #4 E 15
4 HEH it/ ~7 75 K 1.35
5 H kg PN 32
6 H =& 121} 6000
7 Hit R PN 88
8 Hr=& iy 165000
9 EAAPIL M/ T 75.95

[16]

7 BHTHARFEIX
7.1 BHTHAF e T AR &
711 BIBVERNAREE

TR AT R R R AR PR ) A5 ] . @ LR E 2 i E B EH
BRSSPI 1B A ST AR AR | Y A % [ SR A TR B A, o T e g s,
AT 0 R T 4 SR — VRS e T 7 vk ARSI AR HERA, 4331
FEHE . BT RURIE, USRS 7 355& M hga HEBN , 7ERSAS AL L4\ 4 AN HEBL
FEATEHEBAAR IR SEBR 5 LD £ 20~40 ANAEE,

712 BHIEE

W, R, BREAE G ERITH T RSN, A BRI G R,
HRIB NP A T RIS SEETE,  PRUER I L BB s, Far.
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FEH TR o T i 2R S A 77 I (R A Bt a) o I TR R i e A 5L
AP IR O ST HE A TE KRR TE TR R B AT

WRYE (B RE) e, BRI BT & h S bR

1) H b FPEEF ARGV, FFRIATIER . 2t

2) [EER TAFMA FEAN T3t R AR A B 1 —2F

3) LML N RIATEL, A SRt 4 A .

4) JEFE X R HIFEA B it 3 A 3
BRI TR S FE 7-1. 7-2. 7-3. 7-4. 7-5.

RT-UIHTRERITER
Table 7-1 shaft project in terms of form

HfA 0 HfA Wi m? THE m X5
ey i N TR FE b I e R
FIF +80 530 33.2 41.8 17596 22154 TV
Rt +80 500 33.2 41.8 16600 20900 T
W +80 180 237 332 4266 5976 TV
RI2IREY TREETHEE
Table 7-2 depot project in terms of bottom table
Wi m? THE m?
A=? Ay i SCAEMEE KB m
b i b /]

1 KA TAE 120 9 10.89 1080 1306.8

2 FHEY TIAE 350 14.7 18.9 5145 6615

3 B4 T 525 14.5 189 76125 99225

4 IKFET TAE 30 12.2 14.3 366 443

5 BN T 35 12.2 14.3 427 501

6 S En TAE 30 3215 3847 9645 115395

7 HRARE T 150 10.5 12.8 1570 1920

8 K T 240 10.5 12.8 2520 3072

K73 R IEER
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Tab. 7-3 exploit cashing quantity sheet

i m? THE m :
}f PR K m ‘ r TH ‘ T XA
v ¥t ¥ 2 i B
1 iafi KA 740 14.7 18.9 9086 12012 5
2 L/BEPNE: 590 14.5 18.9 9676 12792 5
3 [] AR AR 1080 12.8 17.2 13824 18576 5T
F 7-4 RIX X ASTE A RS TR ER
Table 7-4 with a mere preparation roadway and roadway engineering calculation table
Wi m’ TH&E m’ A
FFe 4% K Em o )
i I 7 I i
1 iz bl 1025 12.8 16.7 13120 171175 4w
2 & Fal 1025 12.8 16.7 13120 171175 g
3 B 2440 135 16.66 32940 406504 s
4 X Bz kl-T 1120 135 16.66 15120  18659.2 M
5 EXAT AR 32 11.8 14 377.6 448 i T
6 [ AT 310 11.8 14 3658 4340 el
7 ENEYESe 20 1256 1661 2512 3322  WH
8 L gey 240 11.8 15.6 2832 3744 M
F7-5 THEBILLE
Tab. 7-5 tltal cashing quantity sheet
Fr i P TR R fir o TAR R 43 b
=] EA i BHm K m 100
1 HoE 49030 1210 100
2 HIRE 24934.25 1480 100
3 T IE 43380 2410 100
4 KX ARTE 102408.8 6202 76.7
& it 219753.05 11302 100

A TR T SR AR IR R TR 4 e i 2 B [B) 55 LA T 5 R, AT
fa] TF 0 — B3 AR mOT DI AR #E 2 58 Bede 52 AR P i 4 B I T, 38 W DU T30k i 7 i T

LiR

i TSR B PAT AR, SR 2 kit (RN ST B o) A o 2R 2 i 0t
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WAL I i B 2% PR CA R AN A . B E A — Ak, AN TR e b
(7 B 7E AN R B R A B A R E AR UL ERR EkAT TREHRRN, A g
.

7.1.3 TiZHEB\ R e TLH LR HERA
TARTEE: TARMSRATTRE TR, SetEe: LA I8 BRI 22 3% T
BT AR E P FR AR a0 T -
F. BN 50K/ H
KarH: 80K/ H
Pt K AR I REE R CBER TOA HE 3 BISE ) Pkl -
CEANUMACIEE LA 1. 500K/ H; 5. 350 K/H;
BESAWAEIZE: & 200 K/H; HARHE: 180 K/H;
HELERSENL: JE: 1500 K/ H
WA T 8° W B iRy, bEEEERE, kil 0.9, Tl 0.8, A
55 R H R R 4 E B A2 0 0.8,

7.14 BHTHIRTIEHA

® 76 @A THIEE
Tab. 7-6 Build well term fig

THE [TEE
'ﬁﬂ" ki n-H]HL;,455*591u1|1212d45& Blaliojnfia)1
_§ # 230 S0 | 10&
A 500 | =0 | 10
[ 180 | BO | 225
¥ E § W iazo| coo | 74
i ¥3 200
i ﬂ_gl 200 !
4 ¥ & ¥ So0[e00| =TS
Z 8 x B 740 | cW | 37
B R % & 10a0] 200 | 504 -
B A & 1] 210 [ goo | 155 o
fafix [ 22 [ 1s0 | 0aE
I & I | 025| 150 | 969
§ ® t L 1025 180 [ 5£9
# % F N[ can] 20| 12 — -
EREAH i22d son | 244
Efhst [P 500 | .4
BN T 1120 500 | 224 :
A (50 | =a0 | o.3e 5
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7.2 FFRITK

7.2.1 FRIGFF

B B R TSR 238 2 T 21 S

DPRUETF RIS SRIX . BER TAEM B IE RS, RIED RS E 7.

DT EIIERBNFR R, I KPR EEHR HH R BE U

I LIEEMF T D, N WEVIH TIEEME, TR, .

D GEAERA, o RIEWRRET), RmTAE R, O BE YR

ST RFMT, AMTEELES, PRIEA L2 EE,

N TR TR T A B IR, TR R TATIFR, A B a6 I
Ko BEANKS T —NRDCR UL, & BRI RIS NAZ AR AL FERBIFC I R R IR T, Ik
TESR XN [BR TAR I IR 38, ORUED R\, oK PR R R B, ek
MBTEHEAAE TR, SHEDE, BRSNS, e des, @
TREFGE, RIFAEFLZE0HE AR XI5 ANXE, 6 AN TAEM; W TAEMmH#LEE 7-7.

® 77 LAEH#EE R
Tab.7-7 Acting surface replace table

THEERE )
L. 8| 3 | 4 | =B G| 7| &

THEES | TEbEE T L) BAER ©)

S 2434465 L.38%
Se PE9.30G L2
S ekl ell Lie
S EeE v Lo
SO 231,436 L.29
T i X L

7.2.2 FRitx
FERAR CURRECFS), SRR EF N — M =8, W35 BER . MRl e
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RGUE LA HIT R RIX L BER TARE A58, S4E AR TR m R -k
JARR X FR iR

TR 4 Ji )

DFHWFRIFR BRI e S RGN, B FREER5E, 75— RBEEH
Ji, IR I R R A

2)H IR BC T EER R A ISR .

)AL, BRI, AL AT RENRE R [RR AR B AR X A
REST, I [RII AR HRR XAN

A)ERA AR, IF LT SRR AT R Ak B Y AR

R 78 KRXEHR
Tah.78 mine section replace table

AESEE 0 )
10]15]20lzs]30[25]40]45]50]55]50]e5]70
994,656 1188 |
2550495 1018 '
clES 647 s67
2220753 881 '
3710.818| 14,73
19356.796| 768 '

EES S KR BE4R (0]

I=
)

%]
(=

=
[

=

[E ]
L | Cad [T T

i
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8 W HEX
8.1 #kiA

ABHEH N ISP AREE, Hoh 5 8E)E 8.6m, 10 #F 2.4m, [AJEE 40m, M=
ST 13°. SRR, KBRS, BRANZEEN, ERMIENRXILT
WEE, T KECE RN BRI L o 14.72m? /t, 40 FLIm H & 43.28m? /min,
PRIEFRECH 39.5%, ABRMESERIE, BRI E MR KA 3~6 N H o BT S KA,
WA, ZREE, TEhE.

WA XL TAn I~ IR P &8, & KRG, 2 XM, F. AMFEZ IR, =,
ML PR R, KRB 7~8 k. BEW—MEEPRTE 7. 8. 9 A, FHWERKIX
1009.1mm. 4E V¥ 7°C A4, Bk 33.3°C, EARiRE N-32.1°C; AX LR 5~6
AMAR 1L ARRSE 4 A, REERE 1.5m.

8.2 I HBRARE BN RGRIEF

IR AT SRR IR RR,  DLHERRIE NG 88 SR &R, MM
B b &M R, DUORFEIE N N R B4, B Hd XS A = i R R B
AT I ER RGP R Ty, @XM, 38R A R, T IR G dE @ X
F, FEERHL AR, BEXAMKIER. R FERARNNRRL, Bk g
HHEMENRSG, DAL FIIEERK:

D A ISR AR @R A T, & H AR B AN/ T 30m;

2) BRFOERE G K Rt B AR AP RSN, R R AR
A FE SRR TSN T 500m, A A XE R AN 3 AT I

3) H I A R A A Bl R

4) BB IEET LB AT 5 5 2 X 32 e 006 20 2 B 7E T «

5 N T BEIGERTEH, XIEEEZD G

6) IR KRG EELE G R DCE R A T 2K, [F)I EORUE T 2 BT L L. K
A KL SRR HE R G EK

7 TR RG-S K B R L A R T, AR VR, R E AR
I, BRI E
8.2.1 BRI AERE

I F 38 7 BRI RS [ AT A B 7 2, B IR & R AR E -
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D SR B EREE . w R, SRS BT, RER X Ay 2E K
o ot A a7 e

2 W T AR, AL R o gt 51 5
2) W BN R . BB R, Bk E, 2L, nRRABANE

- & TR R bW EEVE SudiE e eE i L iR S R W T E S0 b B
AT I Lr,

AW ER KL 3.95km, HEHE 4.01km, KX 155 LLEE X5
TR XK 14 5 2 K

8.2.2 BN EMEE"
LHENMML RS =R A, Il SRR S
(1) AR
LHENMLZRAEE NI, B BER ARG & T LR TR RERS . HF
KGE M FE N TE SN R . — B RIS B85, I R0 s s A B R R, w]
FERTI N LR R LT AR, — O AN AR A I RS A

(2) =
B3 KA BELE [B]JRUAL, AN IE

T (A7 AL WGEE I, il = R A N, AR,

HAh o TR A AT T PR A 28O B D o

(3) EaEK
FOE KA T BRI B, R PIEE X B, TR E, (HE2

RAGAAENR T H TR UROIRES . 48 53
S WA ER RS R X R

RGEA, WIEARRE, & HNE,

& 8-1 PIE KT VA E AL
Tab.8-1 compare of two air-out system

)i ik it I - B A K
1. WXEAD, ERITE
i 2. PR T FURIRES, —BEE 1. SR B AR %
= FfERE, N E, ERE AR, XA DS I S B
a X LAy H R 2. FERFUS TN, X ) SR
3. XTI LI E B A

1\#Tﬂﬁk?ﬁfh* EEN LR

L R R R Bl R X LT H
2. LHEIEIYEIEIXE RPN

& AT A, R A H 2

MRIEAYHSEPRZEA, il 38 X7 ¥k LGS
Tt
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8.3 BEREMTESENENE

8.3.1 ¥ HEHNE
(L [FIE TAER B2 N
Q =4 N K, (81)
qrb: 4B NS AP R
N—JF T [RIN TAE R B2 N3
Ki— X8R5 380 IE e AT AR )45 H 3R, B 1.2-1.25,
e Q1=4x106x1.2=508.8, m/min
(2) MRHE CHER T BT RE) e i Rt ), MR, it i
= % FLA M RS2 B 7 XU IR A R kAT o
Q=(A0Q+aQ;+aQ, +a Q K« (82)

A Qu—H HAEHENE (mP/min)

=

& Q, — R T I SEBR A R [ T Cm/min)

2 Q, — ik T S o

=

SAT Cm3/min)
& Qq — M3 R 2 5B 7 KR AT (/i)

A Qu — B TR A L 3 R 3 LA B S B R ) R
(m3/min)

Ko—W HER A%, B 1.15~1.25

8.32 ERI{EEAFERERITE

AN R AR T SR bR T R, B SRR SR G A F AR R A &
PR TARTE AR KGR KO RE 7 BT U5, AR5 B R K fE

(D #ZRm i ET

MRAE CHYE) BSR4 [ml R A i [a] XU KUV IR BE A 191 285K, R

ch :100, qci ’ K (8'3)

Gj

X QLR LA SLha R ERE, mP/min;
Ooi— 1% [P 5% LA T LT 4450 v By RN 70%, 43.28x0.3=13.0m*/min;
Ko—1Z PR TAEH X A8, FEARESmE A IS HNESERER, —
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R 1.2~2.1. U
Q;=100%13.0x1.2=1560.0 m*/min
(2) % AR A RGE 5% R
MRS CBTTHIRE) BE: AR R AR A 26 B, DU XU %58 K
® 618, W Viecl8, mis
) R AR TP A AR EH N T B
Q;=60"V, S (8-4)

A S—EERTAEH M FHMHR, B S= (4.35x3+5.15x3) /2=14.25m",
UF Q=60x1.8x14.25=1539, m?/min
(3) #ANHTE
Q, =4N,K (8-5)

A A—CLAECR T AT bR HE
Ni— R A H AN AR R 2 ANH, B 27X 2=54 A\ ;
K—X & R4, B 1.25,
i : Qq=4x54x1.25=291.6, m*/min
(&) HTART IR LY I, el TR, FETER, #REN 70%. F1EH
BRI KSR, SHBEN R, REl R TR, ArLAZERE fER &y 1800m® /min.
(5) & XU AT 56 5
YR CRTHREY B, [RER A i sl XE N 0.25m/s,  fx i Rl 4 4m/s.
Q>0.25x60x14.25=213.75, m¢/min;
Qi<4x60x14.25 =3420.00, m*/min.
W I BA EIEE R Q=1800m? /min, KT 213.75m° /min, /T 3420.00m* /min, [ i
i A2 R SR A2 B PR
8.3.3 HEiH TEEmFrRENE
(D s ET A
Q, =100" g, " K, (8-6)

ji
X Q2 i ANMEIE AR AT X &, mé/min;
Oji—1% 4 BE A T A4 LA 26 563 HH &, B 18%13.5x1.35x5.89/ (24x60)=1.34 m*/min;
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Ki—1Z 3832 TAETE s RREL, R EAFESE A EMEHREERE, —
fH K=1.5~2.0, iX HHL 1.5,
M:  @Qi=100x1.34x1.5=201.0 m*/min
T SAMERE TR
(2) F4Jm) i W R v B
Q, =Q, |, (87)
A Qu —5 | ANMHEE TARTH R o IR R, 22 Ja) Jet RS PP ) R, R 1 3 A SR et )
W R B2 A 34 N ARAIE S J TR N 1 22 40 g AT T ] JRU 2 T £ U A /T 0.15m's, BAR Ik
JR) A R AAE IR RFIIR B e g N G A, FLITARER, ikl y: IBT—62 1 (28kW),
HY: Q,; =350 m¥/min;
|, =[] i 5 1 i e 6 4
M:  Q;=350x1=350 , m/min.
(3) N5
Q, =4N, (8-8)

XA Ni—E TAEmER TR /&2 A8, B 27X 2=54.
Mf:  Qi=4x54=216 , m*/min.
(4) FZREHATIRE

Q<4x60xS;1;

Q>0.25x60%S2;
A S—IEEEEERTEA m® ; H 13.5m%
IE Q<4x60x13.5=3240, m?/min;

Q>0.25x60%13.5=202.5, m*/min.
Z i, mA&R#E X ER Q=350 , m*/min.
FH A= DY b 75y 6t A AN Aok S 38 R 3 AR TR T T, S B i RAB A N B A T
PR P A, Bt RSt X & 350 , m/min.
Y Q=2x350=700 , m*/min.
834 MAEMENEM Y QAVITHE
(L KRZFE: RIF AL XFRER 100~150m® /min, 1AL 150
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(2) RXASHFT: ZKHdEE 60~80, m*/min, IALEL 80, m?/min
(3) KIHE RN =TT X E OKEFHESHLE)
Q, =49.97N,” q/Dt (8-9)

X Ne—MEHRHL BT FIEH AT OKIER N 600KW, K55 N 60KW);
O EHLH BRI R KR OKER A 0.02~0.04, ESHLFEHN 0.2~0.3);
At = (3] X 3 R IR 22

i Qe=49.97x600%0.03/6+49.97x60x0.2/6=250 , md/min.

5) L i = T 2 X

a 7t FLR = Que ML % I 1] L H YUK /N T 0.5%iH 5, (AN 100 m/min, HX

150, m?/min;
b R [X A5 B BT Qqo 1% 456 {H L 60~80, me/min, IXFLEL 80, me/min.
ZRE UL TR, ML e] XU = T R R R AR
Y Q¢=150+80+ 250+ 150+80=710 , m*/min.

8.35 Hit B EREXE
Q, =133" q” K, (8-10)

L IR R 13.0, m*/min;
K—HAh I X R, B 1.3,
JIE Qqg=133x13.0x1.3=2247.7, m?/min.
BT DA BT RGBT B R B XY
Q=2 Qci+2.Qii*t2 Qi+ Qqi
=1800+ 700+ 710+2247.7
=5457.7m?/min
X Y Qu— R LAFT SERr i X &, mP/min;
> Qi— A SEBR T # X, mP/min;
> Qqi— &l 25 e 7 MBS AT, m?/min;
Y Qu—RRKHE S HHHE. A=A AR L FEXER S, m/min.

8.3.6 KER S
DA B RRUR RIS, RO HEASEE, BRSO BH RE, FIR
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BRCE A E . B TE R/ ROE I T 3K
#* 8-2 Wil VP IR K
Table 8-2 roadway to allow anemometer

HH AR FVFRIE, m/s
min max
FI — 9
w3 — 12
KA — 15
TAETH 0.25 4
i 33 A A 0.15 4
33 AR 0.25 4
F EE ik A] JXE — 8
KX it [m] XUTE 0.25 6
He T N 0.15 4

84 W HEREREFRALNHE

S R B A7 S B R I B R 2 —, BT DAYEE RN I R 2 BT A 4
P R KA
8.4.1 HEKFEM

(1) AH FHIRZEIR AN 61.92 4, Hit 20 FELLNT F
ﬁ)ﬂ?‘r%%ﬂﬁfﬁﬁ}ﬂiﬁﬂﬁﬁ\ﬁiﬁﬂﬁﬁ hrmin ;FH hrmaxO
(2) it = 5 K Q Mz ATt A &N

Q= (L05~1.1) Q m/s (8-11)
A LI ARIF RIS 0, M 1.1
N Qr=1.1x5457.7/60=100.06 m*/s.

(3 Nrmax Q§Z:ﬁﬂ 3000pao
(4) HIRDBCAL TR 4B 75525 X s XFE 7T
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\\

i AN

K 8-3 1t AU 5 I 14 i 7 i R
Fig.8-3 Air draught easy time line general view cross_section distinction

Iy g(/ﬁj
“\x’; "

& j /

i %::rml lmj|?ﬁfﬁfﬁﬁﬁf
7 I

gl _ e

il

I L2l |

8-4 3 JRU P HE IR S 2 s i ]
Fig.8-4 Air draught hard time line general view cross_section distinction
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8.4.2 WHHEAE
W IR PRI S XUBE ) e K RS, 43l T Sk B85 DXCBOH A 1 EE 2 BHL )
he=axLxUxQ*/S*, Pa; (8-12)
X L, U, S—HREABIKE m, HK m, F#BiHE m
Q— I EENHBIINE, ms;
o— RN LA, BEMEE RS, NSIm*, A5 FEE 0.0392
K 55 B BEAERE 70 SRtk R RIS M R ) R A, RV T RUZE 5 R X
MEIS) R0 R BH 7 23901 9«
himin=1.15% htmin=1.15x857.18=985.76Pa
himax=1.15% hirmac=1.15%1139.55=1310.48Pa
Frey CBTPRURRY MUse, KB R AN 1310.48Pa, ik iH A B

8.4.3 THHEFRFL
D H 2 X FE
Ruin= hrmin/ Q> =985.76/(90.96)> =0.12  Ns*/m®
Rmachmad Q@ =1310.48/(90.96) =0.16 Ns*/m®
AE A H T 0HE
A=1.1896Q/hr"?
Q—EIT BRI N E
H—H- 38 sl - iy e JXUBH )
Amax =1.189Q/(hrmin)Y?=3.44
Anmin =1.189Q/(hrmax)Y2=2.99
2)THH SRS
MRIE L B SR : Ryin=0.12;  Amax =3.44;
O RS 2 B R TS50 . Rma=0.16; Amin=2.99.
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# 8-3 il X Gy IS WIAR T R FH g v 5
Tab.8-3Air draught easy time system friction drag table

LT P« L U S 5 Ry Q Q? hir
x10*  m m m? m° n/m®*  m¥s  (m¥9)? pa
il WiiE 314 480 2041 332 36594.368 0.000841 90.96 8273.72 6.96
HIRZEY, WiiE 314 525 146 147 3176523 0.007577 88 774400 58.68
LB IEpNE S Hims 68 500 146 147 3176523 0.018440 68 4624.00 85.27
HaE kil Hims 68 875 136 128  2097.152 0.038586 60 3600.00 138.91
e TSN Hims 72 215 136 128  2097.152 0.010039 56 3136.00 31.48
X Bz P Him 68 100 154 135  2460.375 0.004256 54 2916.00 1241
KIE AR X 76 220 155 1425 2893.641 0.008956 50 2500.00 22.39
XECE X8 4ms 65 100 154 135 2460375  0.004068 54  2916.00 11.86
=] XA T Hims 72 300 136 128  2097.152 0.014008 60 3600.00 50.43
[a] AR AR Hims 72 1135 136 128  2097.152  0.052995 90.96 8273.72 438.47
=] R WiiE 314 180 17.27 237 13312053 0.000733 90.96 8273.72 6.07
A L 0.002188 90.96 8464.00 18.52
22 8-4 3 XU PR HME iy SR i R RH g 1B
Tab.8-4 Air draught hard time system friction drag table
HELHE P o« L U S 5 Ry Q Q? hre
x10*  m m m? m° ng/m® mis  (m¥s)?  pa
il WifE 314 480 2041 332 36594.368 0.000841 90.96 8273.72 6.96
HIRZEY, WiE 314 525 146 147 3176523 0.007577 83 774400 58.68
LIRS Hims 68 590 146 147 3176523 0.018440 68  4624.00 85.27
HiE kil Hims 68 875 136 128 2097.152 0.038586 60 3600.00 138.91
e TP SN Hims 72 215 136 128 2097.152 0.010039 56 3136.00 31.48
XEGzH 8 Mimt 68 1120 154 135  2460.375  0.047670 54  2916.00 139.01
KIE AR X 76 220 155 1425 2893.641 0.008956 50 2500.00 22.39
XECE X 4mE 65 1200 154 135 2460375  0.048822 54  2916.00 142.36
=] XA ] Hims 72 300 136 128  2097.152 0.014008 60 3600.00 50.43
EPENe: Hims 72 1135 136 128  2097.152  0.052995 90.96 8273.72 438.47
=] R W& 314 180 17.27 237 13312053 0.000733 90.96 8273.72 6.07
A ToE 0.002188 90.96 8464.00 18.52
8.5 WM ILERIELE
851 W HEERNNNERHE

B R IR 2 B 3 s AT LB

1) F3E XML B A S5 )
P KL — MRS 2 — 7K P 2N IR )28 4k, Jfd R K-F, 24BH 731k

AT, RJE LI
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BRI, W ZH o kBRI, AR BN E R ERA T T 10 45 NEEA—E
Ry, A 2O AN S R BT R AN XU I, W Fr 22256 £ B — MR LU Fo VR AL B FE
TEIE KNI RS BR Y, LA S e KA /NS (6 T A s B NAE & 3 ARG R s 25 HE R
T, R R IR G R FH XU 9T
2) JE R RATL IR AN AR e T 2 SRk 8, i g 0 X2 5 4R 0 R e B 80 88 A = i 1
ERVASE
THECE AEE T 3 A 3 e XU
htmin=985.76, Pa
T30 IR PR HE AR 8 = e 1) U A
htmax=1310.48, P,
I e AU
Q=1.1Q=1.1x90.96=100.06, m’/s
W THE A (he, Q) SN (985.76,72.50); R (1310.48,81.25)

FBCDZ—10—Ng_24B—2 = 120kW K ¥1.1EBE B2k

Msh (el

/
4
f‘s/
/
o

Kl 8-5 KLY fg il Lo = K
Fig.8-5 Performance curves of the fan

75



SREN: BRI 6 5 1.8Mt/a FiHF kit

3) R ML A e il 2Rk ade 35, il s XU o st 40 60 R ¥ i 36R 796 A 3= J 1)
ERUN=F

THECE AEE T 3 3 e XU

htrmin= hrmin-hy=985.76-100=885.76, P,
A a8 U2 5 B 4 B = i O I 1 AR KR X 100P,
T X PR HE S 3 B XU A
htrmac=hrmert hy=1310.48+100=1410.48,P,

A a1 3 J5 U AR KU HL 100, Pa

4)ig T

TR L BRI A3 A AL, A2 B LS AR i 2 1 36 B G id i) 32l . (P2
A PRI BG5S 391 6] T 00 e B8 A o RUHTL AR A i 2 1 5 B LAY

st R BT P il 2 1) B AR VG

a Ji RLSE R RUE , ANHE I 5 K KU (¥ 0.9 £, Rl 0 RUHLAS SV A sva 78 S 45
XA, #EACEKT 0.6

b i AL 46 5 HOAN R T 30 e 4

c a2 KUK 6 2 45 FE

d — e im0 XL 0>10 5, —Hahie 0>15 .

gk LT, #i5E ik FBCDZ—8N0.22B Ak KM, T4 s £F i 55 A IR] A 5 E R
BRI AT, R0 A2 1 XU 223K
8.5.2 JEFEBEIH

AR 8 X7 Sy Il TR R ¥ B 1) 32 B S N Th 3T S s bt Th 2, R
JS137-10 B! 0 HaEHl.

853 RFEHEE
D FFEHE (EHD
I mf=[ (N1+N2)*x365x24]/[ (nenvnimt) x2] (813)

=[(175+125)/2x365x24]/[(0.92x0.8x0.95x 1.0)x2]
=939645.31 (Kw+h/a)
U Npv N — 4 B R AT/ 1) B AN T, N X 155Kw, N B 115K w;
ne— LB HEBIHLNAR, B 0.92;  n~—2ERMMER, B 0.8;
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n— LRI R IE, H 0.95; ne—REThE, HEALZE 1.0;
2) JR AR
| r=NxNx365%24=4x28x365x24=981120(Kw-h/a) (8-14)
A n—E A N—Jm D%, B 28Kw;
3) F KRN — N AR &
| =l mi+1=939645.31+981120=1826800.78(K w-h/a) (8-15)
4) RMRRE
1=14T=1826800.78/1800000=1.07(Kw) (8-16)

A T WItHE/" &, 1.8Wa;
8.6 RERmALRHA

AT IR BRI 36 AN, RAKHIEE, BAETRECN 39.5%, A A
WERI SRt . 9T HIE 224, Bt AR “ = —, B MUBMBEHE TR A,
VAR, LIRS 8 K e S R T A B ¥ 1 o
8.6.1 HEANRKIEEBREZ NHBriaTEH

DI, EE R S L L 4 B 358850 R AR S 3,

QFESN T LT T2 T B M B S B K R 4

kBB E M A FF O HLHEAAED 400 B KK K 8

MTERIR BT, LB 2 B MRS P T

B)HE T IR AR IE LA (0 P SELIR PR IR, 4% ety AR LSk A 5 W0 1 3K K R 4

) A TBI R X AR, T X AR R AL, PR R AR, i LA
Ve RASE B, 5B ] HEAT R B A R R R

DI SEER WA, DAL AT, BRI L. T, iFEser s,
HEER,
8.6.2 FRGRELIRIESHE

L) A P B R R R AE B IR A

a s XE B

b 55 25 VG 7K 375 4830

C 7 1E R 5

d BEBT KBRS, BRI AR VE R K.
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8.6.3 BN gLk
AR T 2 2 B S O S B 2
TAET— KBS P~ HUE AT TR K E CF) —R X F e —~HuE ks —
B 4 3y — B — Hu i
AR T 2 7K 5 S MO 38 0k B 289
TAE T — X B[] R Pt — [ A 11— 328 1L — [ A — i i
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9O WHEMSEA
0.1 #fiA
W E i SRR I A BRI, UL E S e g e &
gt, \ERHR B R S s 51T, DUORIEBCTH 2 BF A& 2 .
KRBT I GEJ) 8 1.80MYa, P} H & 6000.0t, B 4T+ TAEHIEE A 16 /)
f/H, S8 TAEH 9 330 Ko KRABPSRA K A Fisk, Mhighi R A g 451
KZB-8/900 BUHIMLA: . SRIX PSR je vl fihil, T AETH 4 b X BUa i Pk 1 i ia
ZIZHA AR S L BRI, 1R X s iR B R, 55 B HT .

9.2 REXEHILFHIIER

9.2.1 RXEBEHFER®HRIELF

KIXAEF (Uh):
A=DxK/NxT=6000.0x1.5/ (2x4) =1125t (9-D
LA T—RENVLIER TAER ], H t=4h;
N —RAEHEAN 2L
D —RXF#)Hr=&, D=6000.0t;
K —LAEzim AL 248, I K=15;
BB A e At AR fg oy 18°, %] DSP-1063/1000 % 5 ikl 1 ANRKIX iz
Wi R B s %, HAgHiae 718 1500th, AN 2.0mis, HBIHLIIER A 300x2kw.
T THI SR 6 2 8 SR B s AT 3054
B CEENURD) M5
V=A/I(K" C r B B) (9-2)

e K —MWrii 524k, B K=500
C—Miff &%, M C=1
B —i7%i, HUB=1.7m
r—HREE A E, L r=1.2Um’

I V=375/(500x1x1.2x1.7x1.7)=0.22m/s<2m/s
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HH UG AT DU HE P B s FR s AT DA 2 225K
R DX iz H L Ry e 45 [ SR IX A8 H TR R
9.2.2 #IEHBNIZHAIRIE
WA BB T/EE—T A b8 10%, MRS S~ ER 3%, Jit. X
. BUESE S E R 5%, 70930y 600t/ H, 180t/ , 300t/H .

B CRENMAL B ST PkEl IW21200/60 4 4, HAk& R -

% 9-1 IW21200/60 B 2 ZEH k%
Tab.9-1 JW21200/60 minch ordinance

& EHAT O S ON STV L ON SR L2 4 EAT w
mm mm Kg Kg mm m/s
1600 1400 3500 3000 215 0.75-1.0

9.2.3 T{EmEIHREMIEN RIERE

KAWL E SR AIENLG T SRS . T FHLE AL, R S R sl E i E
RS R KE S B RN A 51 25 B I RV R B[R] B mT 2t 4
(1) %M SGZ—760/630 B F| i faikbl, HizHinhE /)y 900t/h, H A EHRRRFHEL T -

a R IR H AT AL SRR 5 E N 0.4—5.0m/min, SXFELER T AR B R AE

A=60"H B V'l K (9-3)
A A—TLAER/N AR 7T, th;
H—X, 8.6m;
B —#ix, B=0.8m:;
V —RIENLAE S EEE, 0- 2.5m/min;
AR E, B A=1.35t/m*
K — AR A 25, B K=1.2;
Il A=60%8.6x0.8x2x1.35x1.2=668.7t/h
R EE AL BAR RS S B LSS I N
9.2.4 BB MBI HHIERE

DI CREURICRE R & T 10
a L HB LI AE ) B85 T AT A HL S B LR, — RS K T I
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1 TSR AL I BE

b F R ML

WY R &M, AU SZZ—764/160 BUHF R EL AL, i8%iAE /128 1000 i/ /N,
FLHHBCCE 9 30 K

HHNEASHT
% 10-1 SZZ—764/160 #:# K
Tab10-1 Loader SZZ—764/160
) 157 S ARE IR R N FLEIHL
K feh @ EKE ig Mg & *ﬁfﬁ i HE
m t/h m/s m mm t Kw \Y
37.8 1000 2 16 WhgE 1000 326  1500x764x222 160 1140

9.3 FEHECHILZHIREF

UM R E, AP I, B R s LIg . gl
SRR RISHNE LA . FHFRER S PR A, UL ISR TARRA, A
TAERSEATIEM, W, sLBlALES. AfEieE RS, BIREgmAs, aTikH
SSJI/M-1200 fiidg ity AL . HAHUE TSR =, SHlisE s, R R,

9.4 f&H

9.4.1 EBEIRY—HR R

D FAEF= AT 60 73 t B BE I, TR TR LA IR T TR B Lok,
— A e B R TR

2) MR, EIPSRAE T, AR R, AT LR BT

3) N TIREAEFER, PRI, BRSO

4) WRAEFERER, T8 00 J7 t UL IR FE, DURH &40 B B 7 R 55
.

9.4.2 EHEH R FAIEEF

(D &It H K-
L B HEAEN L.80MYa, B HHET/EH N 330 K, HHESF 16h;
2) W HE—FFRAKT, KFAE-400m, Tt E 550m, 7KTPARSS IR A 39.52 4F;

81



SREN: BRI 6 5 1.8Mt/a FiHF kit

3) KHRE R, EEOKF S50 R 2 20m;
4) RV 5T ISk m % 20m;
5) B IFHE N 6kv;
(2) FETHA AR HE
1 ZIHRTHEE
V, =04(H )" (9-4)
A Vi—ZRWRIEE: HAEFEE (H = HetHHH,);
He— B FREE, m;  He— B8k 54 0m 2%, B 20m;
H 38K F 52Kz, B 20m.
22 B4R THE E Vi= 0.4% (510+20+20) Y2=9.4 m/s
2) ZIHETTIN[A]
T=Vj/a+H/Vju+Q (9 (9-5)
L Vi—RIRTHEE, 9.4m/s; H—#& 7= 5, 550m;
a— T InEE, #H 0.5m/ &
u—HR T A CAT I B B et I, %32 3} HX 10s;
Q—R-F A IIRF L T (IR IS [R], S =Hik S 12t, fRIER )N 12s.
T 2 56 B2 FHAF 1] T; = 9.4/ 0.5+ 510/ 9.4+ 10 + 12 =965
3 — KGRI
ACa'T
9= "3600t b
A A&, 1.80MU/a;
C—ERTHE A IIRTI A S R, A HRBAICN 1.10;
F—EMAL, TIRIREE—AKFEE L2 08RG
3T % H TAE /N %, 16h;
b— T &F TAEH %, 330 K.
I — R 25637 THE Q = 1800000x1.10x1.2x96/ 3600x16x330 = 12 t/ik
4) HEHUbREE S}

(O (9-6)
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*O-1 BABHER
Tablet.9-1 Table of Skip parameters

Liths YERE HRHEHmM HE Tt EFm PIESLEE m
. Vr Qz Hr S
JDG-16/110 4 16t
25 15 17.6 28

5) WRIEAH A — IR PRI
Q=rxV, () (9-7)
A r—JERSERCERE, BN 0.9Um’
) — K S brpe & Q =0.9x25=22.5¢
6) I its — XS TN [A] :

1.3600° Q" b, "t

C A a = (3600x22.5x330x16) / (1.10x1800000x1.2) =180s (9-8)
f

TP a — IR T

v ar- u+g)]- Ja%[cT - (U +q)]?- 4aH

(9-9)
! 2
0.7[180- (10 +12)]- +/0.7%[180- (10+12)]>- 4" 0.7 550
_0.7[180- (10+12)] - 1/0.7°[180- (10+12)] —a6(m
2
(3) TN 4%
AN, 6A (24) I (0+12+12) #EFIELAF4ED:, -32.5 Rl4R 42,
(4) RFHLIEEE:
% 9-2 BN HE
Tablet.9-2Table of upgrading electric motors parameters
(=N 5] H > %
LR, i fﬁ% * i ﬂ%ﬂﬁ@%ﬁﬂm&ﬁ%ﬁfﬁfj e A A TR e
e m CHEE mes1K N KHEN < N EEE Kg i rmin
Dm Dd V
3.25 3 12 441000 137200 17050 3060 750 ZHD2R-140

R IKM-3.25/4(11)-10.5 B! £ 4 BRI FHHL, HEZESH T
PR % B K 4R : 411600N « M
(5) FETH AL IEEE
% YR1250-8/1430 B b s, HSHan T
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* 9-3 HAIWIEARSHEER
Tablet.9-3Table of electric motorstechnical parameters

B T ¥y whe ik

Haw R HES BUEHRE B3
kw N+ M2
Ne ne | GD2 nd Vv H
1250 742 1.91 17187 0.93 6000 2

9.4.3 RIHREH
(D WART PR EE, AR BT A 2% X2 DU ZE 2R, HE AR &M

SIS

B 9-4 S22 40 XU E im0
Table 9 -4multi-rope double shaft cage of the ordinary

GLMY-1X2/2 GLSY-1X2/2 GLG-1.5%X2/2
fiEiE Y =X pNSE N 2 BT I e
FE W TR ST mm 1800 1150 1800< 1080 3600 X 1080
gk GEAMED mm 6860 6200 7938
HE kg 2760 2895 5471
AImE kg 7210 6235 12311
N YN 18 24 24
Lites MG1.1-6A MG101-LA MG1.7-LA
, 2 N EE 1 1 1.5
AN T 5 5 5
BH %= #5784 5 S 4 St 4 [ () 447
W ZEEEE mm 600 600 600

(2) WIFRL S ALE, ARIFFEEE IKM-3.25/4(11)-10.5 AL 4p BTN, HEESH

n
#* 9-5 ZHBEENSHEK
Tablet.9-5Table of more Shengmo shining machine parameter

FEREFE M FrfHEAE m BRI EE me sl A8 S NG AN\
Dm Dd \Y;
3.25 3 12 441000
22 g B KK ) %2 R L VA T SHCEE IR SN IWAR |
137200N 17050K g 3060Kg 750r/min
5775 XL JRE B S ZHD2R-140 7Y

(3) B HEIFLIEEH S YR630-10/1180 FiB =AML, HEARSHN:

* 9-6 AN ARSHER
Tablet.9-6 Table of electric motorstechnical parameters

125 e e g i SR E e
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remin-1

592 1.94 0.92

(4 HFHEAAT KT -
(2 AR e :
D SR T AR T IEE, SCH—BAEE 40 708, $2T0 A R a4 T A5
f¥] 50%TT 50, R AM N D1 B )% I T TR 209%11 5
2) A AE, HRYHZH BT 50%it 5 .
3) Bk KL TEER, NS, R AR, AR A, BRI
KA ETE G, ARG 2m/s, FRI%HE KA A ST 4mls;

B TR LIS 18] «
1 #EH %N 36 2) HAEN 60 £
3) JHEN R 4 735, 4) AR TR 60 5

5 KBB4 408 6) SELTEE T 4 0,

10 7 FHEK
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10.1 # @Kk

10.1.1 #5R

A F A FRRE I A P, PESE TR R L AR b B, A6 AT R B Ll AT A IR
HIBAFLE, [ PG ) AR, S bR 80m. T AR R LA A T MR ——
THRAES R, RO AR . 3 IR /K& 45.10m° /h,  fhiTh iR KE
50.25m /h.
10.1.2 FLUBEARES

W AR E 0y 180 5 YAE, HHIFRIRIE: -400 K, EIFFEIFbREN+80 K.

B HEAGE RIEIE ™ 2 B P B E IR 2 —, EAMRRBIF RS LA, [
I 2 2R SRR TN H A fi 22 M 5K 7 22 4, BRI, e Z0E B AR 25 7 2 0 (O A .

REHPK RGEEF N BAK, B L HPK R G478t BI+80m B
Ef Ak . R BT 0 T AR B — KRR . — B0 K AT AR Dy
BER G, HKE BRRIDF B0 R .

10.2 HkigFRIERTE
D KERNMIK A

HRAE CIURZ) WUE, ALK A J B BUE 20 /NI LL Y4 — BRI IE H K HE
Wro BOIERRKIS, TAEKR R MK AE IR

Qp=24Q /20
=24X451 /20
=54.12m’* /h

Kb QW HFIEHEH/KE, m’/h

BOTR/KES,  TAEKGERIHEKRE 1R -

Qp =24Q /20=24%50.25 / 20=60.3 m* /h

He: Qum—W & AKH/KE, m'/h

2) IKEIHIERIG
HHE: Ho=k (Hp+H,)
Ak —EHEHRRE, W11
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Ho— K&, BUFE IS, 480m
Hye— oK S, Hx=6m
SoHp=1.1X (480+6) =534.6m
3 KRG K G HIHE
RYE Qo Ho LW H/KI PHAE, HiE/KELEE. REHNE, HFM\KEKT 50m?
iy, FEAOKRS OREEE) 20BRNH, —HITIHE, —HEH, cEFREGE

FII7KZR . 1E4% 200D43X 9 AL 2 BiaUR L AUKAR, HUM I M an k3%

10-1 IKRBARKFALE
Table 10-1 pumps technical characteristics

/T # 2 T R Jic i FELAIL FHLINZ
m’ /h m m = Kw
200 500 9 JSQ18/4 600
T L I PERE R
] o
i
EEENE

K 10-1 200D43X 9 FL/KIE T35 &
Fig.10-1 200D43X 9 water pump

TEH KIS 1 TAE K IR 6 5

n; =Qb/ Qn=54.12/200=0.27 Wn=14
HHKFEEH: np=1X70%=0.7 B =14
B IR K AR KR & 3L

n; =60.3/200=0.30 B m =16

HT n < ng+ ng 3 2 Bk
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Tﬁﬂ%ﬁ N3 = Nz X 25%=0.25 m n; =1 /E?

WK ZE A n= ng+ no+ ng=1+1+1=3 (&)

10.3 K E BRI

10.3.1 KRB IHEKR

W30 EHK R B3 SRR A A BRI . R B B

1) SEHARTE A W R A M, BT IR K IS BT ) HE KV A K R
PRHE IR

2) B MR RGE, SRR RIFEIK R A R IH R, A R T LA
Hl,

3) EHEAKEF R E A DA TG, BRI EAT AR %, A
(@ Ti55, RN TS TRAE.

4) JRAHEKE KR, RN SR

5) K bR LR A BT B 0.5 2K, Hb I 7 [ K e — DU 1%o I8 B .

10.3.2 JKFRBEHHERTHHE
TKIR NN K S s St ) HE 1, 25 s e R RS AR A 22 2 ¥ 28 A e KA R
JEAN LRGSR A SR E o
1) KEBEKE
L=nLo+L1(N+1)=3X4.27+2 X (3+1)=20.81(m) (10-1)
A nm—KEGH, H3; Lo— KRN E, HL 4.27m;
L—HLAH &S, B 2m;
2) KR 5B

%1#

B=ho+by+by=1.75+2+1=4.75(m) (10-2)
o bo—/KIEHEAM B, HX 1.75m;

b /KRR B P TEMIBREEER B, H 2m;

bo—7K G R KA 22 0 i B ) R, B Ams

2) KRB

S B v IS A R I F 2K

T RIS S LbR gL R MmN 4.2m.

3) KE A IT R
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ABL IR B 33 J7 SR I SC Y, JR 5 L &R ) 24" TP AW

T

T

2000 3,080 2,000 5808
N
A

Ndedo
=

Kl 10-2 /K 55
Fig.10-2 water pump room

N
P~
TN
P
N
P~

4200

=<
)]

10.4 7Kt

10.4.1 #Ei&R

AW HEZR AW MMOLHEEL SR, —DEE, —DEle. HEHREAT K,
2 KR AR B AN B g R A SR AR R, R BIEAAETAER], SRR
Ve BIMER], AV K A EAE KRS H—1.

104.2 KERERR

AR (BOHRE), IEH KA 1000mYh FIELITRE, EEKGHERRENY H 8
NI IEHRK . ASH I IEH /K BN 45.10m°h,  HUK BR8N,
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8) JEL A 72 T AERE ) Bi=F | T 7E £ A S+ HE F T e £ A2 (11-8)
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TAHTHEA _ 316000

A T B = T AR 165000 =1.92 (Gth) (11-19)
)M EHEAE IR
11-1 FHRLHFES: R
Tablet.11-1 Table of material consumption costs
h] FRHIE#E Bify Goe B B G e D
iR M’ 3.5 500 1750
R/ 30 40 1200
FAS Kg 50 12 600
e/ Kg 35 16 560
AT 160 60 9600
&t 13710
I 591 #£=13710/10000=1.37(JC/t) (11-20)

VM ATIHFE A, At T/EmEFEmME - BE&K%, 1H 4800 75, P
A FE R 15 4

L
BT IH 9= ik A 4 IA 5 _ 206666.7 _ 44.44 (75/t) (11-2D)

TAEEHA~&  6000.0

4) WP T AL
FNl—TJHZLL 2 /NP BL, R AR 1.2 Ju/ TR, S AR e AR AR L R AR

# 11-3 K& wmAEHH xR

Tab.11-3 Equipment power consumption fee table

Fos W 4 R H = Ih & kw & —JJ /T
1 KL 1 500 1200
2 %R 1 160 384
3 1] AR Hin 3k Bl 1 250 600
4 B2 iy i 3% AL 1 160 384
5 FL Ak W 2R i 1 30 72
P 2640
e 5 i, 9= Cilk -t 25872 =1.76 (Gt/t) (11-22)

—JJHEE 2407 0.6° 45 1.35 0.93
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11.3.2 RXTIEEmRA
KX LA T B R A
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11.4 £ HAREFIEIR
K 11-4 W EFEHEREFHERER
Tablet.11-4 Table of all mine main technological and economic indicators tabl
Fo5 i H i} b
E 5 5. 10
1 LIPS Y= raE pE 11.0m
i P15 13°
& K 4.01m
2 o 55 ot 1) K 3.95m
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B A

Use of Mine Ventilation Exhaust as Combustion

Air in Gas-Fired Turbo-Electric Generators

. INTRODUCTION

METHANE is contained under pressure within the microporesjoints, and fractures of
coalbeds. During mining,additional fractures are formed in the highly stressed or relaxedzone of
the mining area [1], [2], and gas flows through the network of cracks contained within the coal
structure and adjacent strata toward any low-pressure region, usually the working face, gob area,
or bleeder system. Methane is a safety hazard, because at low concentrations in air (5%-15%) it
Is explosive and, at high concentrations, it is a suffocating gas.

Some methods of degasification in advance of and during the mining process can partially
alleviate the hazard and produce commercial quality methane. Vertical wells, in-mine horizontal
wells, and gob wells all reduce the methane content of the coa and produce either high-quality
or medium-quality methane. Vertical wellsdrilled into the coal seam from the surface are used to
remove methane prior to mining. These
wells are like other natural gas wells, and they produce salesquality methane. In horizontal
degasification, underground horizontal wells are drilled into solid blocks of coal (typically before
longwall mining) as the mine development progresses. These wells also produce sales-quality
gas, abet in lower quantities. Finally, gob wells are surface wells used to tap the methane that
collects in the caved and abandoned areas of the mine that are created by longwall mining. In
some mines, these gob wells also produce sales-quality gas, sometimes in massive quantities,
although eventually the quality decreases as air from the mine enters the gob and mixes with the
methane. Eventually, the heating value of the gob well gas decreases
below the pipeline specifications, although it can still be used as on-site fuel.

Unfortunately, the foregoing methods do not reduce the methane in underground mines to
safe levels. Ventilation air is still needed to dilute the remaining methane to the Mine Safety and
Health Administration (MSHA) mandated level of 1% or less, and the dilute stream is discharged

to the atmosphere through mine fans as waste. Even with premining drainage,
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the dilute methane-and-air mixture may still contain as much as 60% of the total gas energy that
was initially present in the coal. An estimation of the total methane production expected from the
Jim Walter Resources Blue Creek Mine Number 5 (JWR No. 5) during its life is presented in
Tablel. JWR No. 5 is the study mine for this project and, although it is one of the gassiest mines
in the country, it is typical of the Black Warrior Basin of Alabama. It is expected that the mine
will produce about about 70x10 ft of commercia methane from vertical, horizontal, and gob
wells, but an additional 64x10 ft will be emitted to the atmosphere in the ventilation stream.

To put these amounts in perspective, consider that the U.S. produced 18 %10 ft of natural
gas in 1993. In that same year, the state of Alabama produced about281x10 ft, about 110x10 ft
of which came from coal bed methane (1994 figures). In comparison, about 56x10 ft of methane
was emitted in Alabama mine exhaust in 1990. That emitted methane represents about $84 000
000 in lost revenues to the coal mines and about $4 200 000 in lost severance tax to the state.

The economic loss associated with this methane is impressive, but the potential
environmental impact is sobering. Pound for pound, methane is considered by some to have 24.5
times the global warming potential of carbon dioxide. Compared with commercial electric power
generation in Alabama, mineventilation air represents more than twice the atmospheric
emissions of CO equivaents.

[I. METHANE SALVAGE STRATEGY

The four JWR mines in the Black Warrior Basin are particularly gassy, and they emit
about 1 500 000 ft /min each from seven ventilation fans. The total volume of methane emissions
in this ventilation air isimpressive, but economic extraction is probably not feasible, because of
the awesome volume of air and the small fraction of methane in the air stream (less than 1%, by
law). For instance, if the gas stream were to be cooled and liquefied and sold as components
(nitrogen, oxygen, and methane), the nitrogen stream from a single vent shaft at the JWR mines
would supply the entire U.S. demand for liquid nitrogen.

Although it is unlikely that methane could be economically extracted from a mixture of
1% methane and air, it is relatively simple to add sufficient methane to create a combustible
mixture and then use this upgraded mixture to fuel an electrical generating plant. The JWR
mines produce a copious supply of sales-quality gas, both from premine drainage wells and from
gob wells, that could be used to upgrade the vent gas into a combustible mixture. Furthermore,
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the upgrading gas does not need to be high quality. At mines where low- or mediumquality gob
gasis presently vented to the atmosphere, the gas could a so be salvaged and mixed with the vent
air to produce a combustible mixture. Using low- or medium-quality upgrading.
gas would reduce methane emissions from two sources, mine exhaust shafts and gob wells.

To exploit the ventilation gas resource, a power plant should be located at the mine mouth,
thereby minimizing transportation costs. It should aso be portable, since the
exhaust fans are occasionally moved during the life of the mine. Furthermore, the plant should be
capable of burning lean fuel—air mixtures and producing an exhaust gas that
is essentially methane free. A turbine engine satisfies these requirements. Gas-fired
turbo-generator units that are skid mounted for portability are available in various sizes, based on
the required generating capacity. These turbines run on volumetric fuel—air mixtures of from
1.2% (idle) to 4.8% (full power) methane and combust 85% of the methane in the feed air and
100% of the methane in the upgrading gas. Furthermore, a typical skid-mounted turbine of this
type produces about 3.4 MW, an amount serendipitously close to the power requirements (3500
hp) of asingle ventilation fan a a JWR mine, thus making for an ideal demonstration project.

[11. DESIGN CONSIDERATIONS

Mine-mouth power stations using ventilation air as combustion air are certainly feasible,
but there are some problems that must be investigated through testing and demonstration. These
problems include integration of the system with the existing
ventilation fans, gas/air stream content monitoring and mixing, turbine metallurgy, distribution
of the power, noise abatement, environmental impact, and mine safety.

As currently envisioned, the power plant will require no alterations to the existing
ventilation system. An inlet placed in the evas’e of the fan will induce a portion of the ventilation
arr into a duct carrying the air to a turbine situated outside the 100-ft limit imposed by the
MSHA. A scrubber will be located in the duct to remove any particul ates that could damage the
turbine’s internal components (Figs. 1 and 2).

Monitoring and mixing controls will also be required. The vent stream from the mine will
vary in methane content over time and, if low- or medium-quality upgrading gas is mixed with
the ventilation air, it will aso vary in methane content. In order to run a turbine on variable
quality air and methane fuel, the control system will monitor the methane content in each stream
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and feed this information to control valvesto maintain

the proper fuel—air ratio. If for any reason the ventilation air exceeds the 1% methane limit, then
monitoring takes on some additional significance. The proposed turbine can operate at an idle
condition with a volumetric mixture of 1.2% methane and 98.8% air. So, in the event of a
temporarily rich ventilation stream, the turbine could run with no additional makeup gas,
preventing shutdown. Therefore, the monitoring and control

system must also provide for dilution with ambient air or provide some other mechanism of
overspeed control.

The proposed turbines use about 85% of the inlet air for combustion, and 15% is
bypassed for cooling. The cooling air presents another technical problem. This air will be
moisture laden and contaminated with methane. At the turbine operating temperature, water and
methane can react to form small amounts of hydrogen and carbon monoxide. While the carbon
monoxide is of little concern (it will likely react with oxygen to form carbon dioxide in the
exhaust stream), the hydrogen could be a source of hydrogen embrittlement in the highstrength
alloys used to construct the turbine. Thus, the turbine
metallurgy will have to be examined and may have to be modified.

The output shaft of the turbine can drive the input shaft of a generator connected to the loca
utility grid at the exhaustshaft location. If the turbine/generator set is located at the fan
installation, then adirect connection to the utility is available.

For atest unit, the entire output can be consumed by the mineventilation fan. However, in
the long run, the most serious impediment to the project may be the need to develop a working
relationship between the mine and the local electric utility company that will allow for
economical distribution of the generated power into the grid.

Unfortunately, turbine engines can be very loud (comparable to a jet taking off). Therefore,
it will be necessary to take into account the location in relation to nearby municipalities. Thisis
not a new problem [3], since ventilation fans are also very noisy, but it does merit consideration
and may eliminate turbines from some locations.

The potential for environmental damage exists in al largescale engineering projects.
However, much of the proposed package is very similar to standard natural gas-fueled
turbogenerating tations emplaced elsewhere. Thus, the environmental
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assessment can be based on previous work, modified to accommodate the unique features of the
proposed power station. In at least one vital feature, the proposed station will

have significantly less impact than does a norma station of the same size. The net greenhouse
gas emissions will be negative, since methane emissions will be replaced by carbon dioxide
emissions, with 24.5 times | ess potency

V. CONCLUSIONS

The site selected for a potential demonstration project is a the JWR No. 5, located in
Alabama within eastern Tuscaloosa County. A single fan at the south fan shaft produces an
average flow of about 620 000 ft /min, with an average gas content of 0.51%. The north shaft has
two fans that together deliver about 1 425 000 ft /min with an average gas content of 0.52%.
Together, these shafts release about 15 000 000 ft /d of methane to the atmosphere. This rateis
expected to continue more or less unabated until the projected end of mining in 2010.

A small portion of this flow can be used to supply combustion air to a turbine. A standard
3.4-MW turbine-generator package is now considered to be the best candidate for a
demonstration project, since its use will minimize costs and design time. A portable 3.4-MW unit
can supply a single mine fan. This unit can be trucked to the site and placed on a pad, then later
moved if the fan is moved. Additional facilities will include ducting, an inlet air scrubber, fuel
supply, and electrical connection to the existing fan motor.

The economic assessment, based on installation of a Solar Turbines Centaur Model 40 at the
JWR No. 5, shows that the proposed project appears economically attractive, even without
considering the emissions-reduction benefits. This unit would produce enough power to drive a
single fan, provide a profitable rate of return, and produce a 2% reduction in emissions from a
single fan.

Finaly, theinitial market study indicates that, with the methods outlined in this report, there
isthe potentia to generate 706-816 MW of power from mine ventilation gas
in the U.S. Worldwide, if only 10% of the estimated mine methane emissions can be used for
turbine power generation, this technology still has potential for generating 1689-1953

MW of capacity, with acommensurate reduction in emissions.
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