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Abstract Coal mine fire, as one of the main disasters in the coal mine, not only could burn down coal resource and electromechanical
equipment, but also might induce methane or dust explosion. The equipments for Liquid Carbon Dioxide (CO, (1)) storage and
transportation, the ground vaporous CO,(l) fire extinguishing system, and the underground CO, (1) direct fire extinguishing system are
independently researched and developed. The self—pressurization system of the storage tank is able to make the CO, keep a liquid state
without icing. For the ground vaporous CO, (1) fire extinguishing system, the CO, (1) is changed into gaseous CO, through the
electrothermal vaporization and air temperature vaporization. And then the vaporous gaseous CO, is piped into a pressure stabilizing tank
at a stable value of 1.5MPa. The gaseous CO, from the pressure stabilizing tank is transported at a pressure of 0.5MPa down to the coal
mine in order to prevent or to extinguish the coal mine fire. The CO, (1) could be directly transported by the fire extinguishing train
consisting of a number of single storage tanks near to the underground high temperature zone or the fire zone, which is able to rapidly
cool the high temperature zone or extinguish the fire. The CO(l) fire extinguishing equipments are used to extinguish fire in the 122
fully mechanized workface of Zhaojin Coal Mine. The application results show that the scientific equipments are able to rapidly and
effectively reduce the temperature, the concentration of oxygen and coal spontaneous combustion index gas in the fire zone, eliminate the
hazards of target fire.

Keywords liquid carbon dioxide; coal mine fire; fire control equipment; carbon emission reduction
BAG B A 2013-01-29; 15 = B 41 :2013-04-10

AeqR. BREAE7BHEREEHET EHALAR (10-124)
YEH A AL, BRI BER 5w A A AT A2 KR B0, B 45 48 :2ch9820@1 63.com

N 44



] jcmik

# 4 5 2013,31(18)

#5218 XX (Papers)

0 3§

W I KR IE IR 0 £ 2 GCH | BB F MR SR R
i 2R, — B I A AR FRR B )5 e A | D) AT
AELE S T A 4 A 7= 4 i s R N BT, Bl v I
R HLARA R B A0 3 i, SR s XIRBE IS 2 AR K, BT b
R B R, BB AR B T A A R AR Z A X Y
FUITRI K R PR 5 IR AT, HL B R TR ks T/ 5, 25k
U7 AT S (R RS 3 A PN DNAY i s U TS

AT Rt >R FH A oK (BEL AR R (B MR T TR A A
LB IR T, 33 B i Xk DR B 7 e 4 AR PR B TR
W AR (R IR A A — S R BRI R T
B RAAR B 55 2 M S O R T B U R
Wi 1 S5, S AL PR BT . T 7K AT AR AR (AR 2, 7 280 PT LA %
SR EAL Y Z SR — BK 2R T B L AR
AT LR R UL R ATE 1 AR i | (LR WG PRI e, D KO T
BUICIRBRAAEE | ELIE T B A o R A 1 AR JR 38 U8R A
B HR AR RO B, A s 2 AR AT A
TR TP TR IR B PR X R 2 AR RO B AE H
SRR, — B RECK B KBCR & 52 B B, B
BT T P AR B KK A Sy — i T 2 A PR A 281 B 162 4
AR AR A KR AR BN T Rz R . Ny A E AR
3l 18I B R KABYE S e KRB if h R T R
A FH R B AT A7 7 i 2 Ny AR i, AR N Al R A X
B ARG

R 2 AT BT S O S S R CO, (1) H TR
W7 DK I AT T 5 B SOCR M R B At 3 B BT 2Kk £
AR,CO, (1) B RKKEARAFTELL T LA : (1) B il B SR W
2, CO(D)HEEA KX 2 BRI R AL M FRIB K i 3 & HiL, el
R 0 R 7 2 DX R R R R DR A 5 (2) Bl K By
ORI, COL() FETE KX S, B B A B SR e A | e 2%
W AT S Sl TRCR A A R B8, A3 R T 7 Lk B 7 2R
K5 (3) VB, COu (1) & id W P, w3 B s 6 AT A
TR B RR e 2 T8] DRI 5 60 2R 25 DX R T L i B X 2% Ml s £
Bl HK 5 (4) A2 IR B AU AR B, K R T A
A5 (5) MUK Hi ik fER], CO,(1) ks 600 JT/t, # Ak CO,
M REAL T TT/m®, HE N, A A% 4.87 J0/m® AT T
3.87 It Al ok iR AP g T ) E e k. T UL K CO(1)
P54 B KK BAT )™ I 8 D T AiS 5%, FC Bl KK R G 4
22 A DR R A e B A5 22E — 20 T & A5

1 CO.(l)KYBs R K HIE

CO, 765 I H N 2 J0RE  JCE il | JC €0 W 5 0 38 e e ok
M= B AR, IR REE N 312 AL, IRRE IR
7.38MPa, F& CO, ZEALRNIE T (-20°C,2MPa) 2 & & &
(31.06°C,7.38MPa) T 1] ZE A , £ 15°C,0.1MPa 54T, 1t
CO(D)AIEAK 2 640m> B9 A A& CO,. Ttk B2 o, I B AR

#e
T-78.5CHIE Hi il & CO,.
1.1 CO,(M=RER

— BN A, 0, W B TE 8% ~18% N4 TT %2 Ak Ak 4K, A%
T 8% MEFEA T L AT 6% I AL T 2 BARES Wi T 3%
I, 5 1R S Al B W IS 26 (R, 3 o D 3 1) e ok X LA i
T B SRZS IK A COy (1), T BB 5 He BE CO,, AT L
RS KR A A, R BT CO, beas AU K, HE X T
CO, HLA7 B0 1 W BF 1 FH CJEXT T CO, W B &k 4817k, 1T 44
XF O, [ W B ARy 8T/kg) 454 1, ffif5 CO, TR 25 5 78 w5 MK
BRBE s F AR Oy, BRI O, MR FE | e A IR 25 X O, WAL T
SRR IR L O, We B, DTG By L 45 A S Ak R B fef ok
Te R AIE K . eAh KRB CO, AP HOK 32 5 R 48 KN
SRR, DI 98 20 5 BH b SR s DX IR KU 4R
1.2 CO,(l)KIBEIR/ER

MR SR Ik BT 3 A B B : AR FHIR B BE (110~130°C) ;
Jin IR B B (140~190°C) At 2 i B B2 (200°C) . CO, (1) 7
Ak X 23 ) Ja BRI AL PR 2RI K ISR g B, iR
B 2 Ji R B B -78.5C I 1kg CO, (1) 78 K V5 Ak 75 2 i
577.8x10%/kg M#E: T2 ST CO, e Z) W B 1) 4 A, 7 W I
I PR B AL 3 2 CO, MR, DT 1k AR 1 3 R
NE o [FEFAAA CO, A6 2R 45 XN I 3 0 A b s 2 W 44 %
BT B A O I B U O 0 T R R AR ) SR Ak R F
T RIS IR T 4E 28 s 2K 1)
1.3 EHLIMRIER

CO, MG AAE FAR T A A MR, G N, BHA A I 7 O, ¥k
BER 12% , K XHERIE FE O, e BE R 9.5%, Tl CO, BH 2% 1 11 5
0, Y& BETT K 14.6% , KX K JL K I B 0, ¥e B2 A 11.5% , 7T UL,
CO, MY BEAR (BHEJAPE BB B SRR T Noo ¥RAL S 19 CO, £ i R T 4%
S5 O, B 1 A A AR AS RS o DX s ] Y IR B MR 1) A
P DT L2 25 T A

2 COy()BER k% &
21 JIHREMXEREA

BT COL(1) B7 KK £ T2 ZLALHE . COL (1) il i .COL(1)
WAL RGN CO,(DEIZ I R GE, TEA W& BT il |
G 0 56 W A PR B R R S AT M A o R AL ES

1 CO(1) By e NEAT iz JETE 4 D3 EEE B
PR LA S IR REL : (1) 38 3 o) i 8 TUSE TE s, DR o A LT
AR R RE D COL(1) LS IE U s AERE 5 (2) M4
COL(D) WA Fetk , 45 BB G HE P SN IE A S5 Al 22, 1 £ fifk
R T Ak e O BE 5 (3) T 7 9 A COL(1) il 22 42
18 F R R JCX BT, S R PR 7 K (4) 2 A i e
PBCE A IR ARG, B DR e N AN 45 K (5) i B
THEEE N 28, ORUEE G o B P B AN K
COL (1) 28 v T A 28 i 15 AL 2 B IR iR CO,, i 4 18
BB TSR CO, B KK

45



] jcmik

#5218 XX (Papers)

S, 2013,31(18)

SCIEACE & TECHAOLOGY REVIER

22 MRXEFEE CO.l) T

W1 B, 7 2 2 RE R U 348 B R 4 e
45K, P9BEE R A 16MnDR R R 1 25 28 MM, A
OCr18Ni9/OCrI9Ni10 A 85 89, & IR —40°C, #&it /&1
22MPa, 7 21.05m*; 7 5% 4 (0235-B/Q345R filk 2 45 #4 , i%
I g H IR, BB J) 0.1MPa, A58 28 1 30m?, 3 2 45 I A
A T-60D FUZOGRY , IF il il EL2S (< 3Pa) AEHEERIE R 4L,
ZAETT TIRTS A 3R K 41 & 1 B A 0 o B (8 T WL A4
1B, NIRBA 2 A% 2, JF I T 7 2.25MPa, #h 52 il i ke
SN (e S T o W B 7 SR N T

Vi, Vi—3E T8 5 Vo, Voo —HE R V38 E 5V, Vi o— il R
Vs—5% R ; Ve— =18 18 ; Vo—HES ) ; Ve— iR Lt B ;S:,S— %%
i) ; A—E % @ ; B—itt [Ei® ; L— & it ;P—E A F;b—T#®KO;
c—HIR O;d—i& frit O ;e— R mO;f—R it T 0O;
g—HE®R O ;h—iEED
B 1 EEE CO,(l) ik~ EE
Fig. 1 Structure sketch of fix—typed CO,(l) tank

(1) FEWR . B U F0 WA 5 70 V7 2 5 A 88 179 30 T 42 3 3%
B WAL G 1 Vg kb TS RS M4 FE W FEA S €O, (1)
Al BE AR IR A AR, BN R iR 8 0.8MPa L) L7 AT R AT 7
5P FE G R E A e T IR BRI Vs, HE A N Y A
JEAMAG B RV, FHES R Vo A4 TV b
FATFRAS SR AT 38k, AT 30 W A8 TR AR P, 2
PETFHE 7R WA 32T E b (BRSO O RV, A R
PRISE 1 S7 RIS 1R TR, P Vs e, DGR R ) v, R HE
SV, FTIF Vs BRI PR T SRR L, RIS, 4 TR TR
BIBRVE 5 B R ST B ME 7 AR, R 7)ol S b 70 70 TR B —
FEUf I B T

(2) $4F . CO(D)MGEAE)E TR GG AE , it A7 W, BR R
12 BT D A A AN, b TR A T IR A
i 1 AT 2. 1M Pa 5 1 T HEACR Y, B H R R
PR R ) AR T 0.8MPa, 5 512 CO(1) F 7 ATk,

(3) HEV 224 At S 1 SR ST B E HEW R, TR IS
A TR AR RS I AT R AR R R AR AR R L T e HER
i Vy, i COL(1) #E AT #S 754k, TR 38 R 1 Vs, VAL #8455
T R B A AR [ g LR ol (E AR P R YA
JE 335 %] 2.1MPa, AT % B 56 1V, HE 0 72 H o] 38 o il

Vs BOFF BE B B R A de . R AY CO (D&t Ak #R A AR
A CO, H B0 ok 283 B s WA 5 5 001
2.3 W HEE CO, ()5l

WE 2 7R, LCO, HLfE R S X2 B 28 #5 oK 4 1 1 45
¥, N 5T R 16MnDR,, 1% 11 B —40°C, F J1 2.31MPa, 21
2.6m°, AR B R Q325-B, i BE IR, (R EU R 3.6m3, o) K
7t T-60D BUgIGHY IRz . fEREEAE RS R 13 8 W
it 3 B I S AR b T RER R T, Z e B A N
JIHZ2 4 ) 4 Rl T i 11,30 3k S8 2 5 4 S Bk 10 F4 T fik
B TER K RITAR IS WE A 1 R WIE BUAG RES) 4, n] UAE K
1Y LCO, %4 b 3132 iy 5 b b 2 47 B K

9\,

1—LCO, & f# ;2— FE ;3—ikfrit;4—R £ ;5— ikl ;6—H&
1, 7—HES 1 ;8—FE R ;9—EER; 10—F FRE ;11—itt/E @
B2 #EECO)EENEHTER
Fig. 2 Structure sketch of the tub—typed CO,(l) tank

24 LCOthEBRNRGESE

WE 3 Frs , T By 2K Kk &R G8 b i [ e 8 COL(1) fifg i i
IR [ Bl e i R M S 2 s A E )
J1, B s A A Shin i 2.1MPa B, H 30 S HEA
R AT 0.8MPa I 3h T I8 it 1 38 T, By 1k fig E R R TE
WAVK, CO, ()i i Fp 2 2 B CO(D) i e 1 a8 el &
AT AL AR 2 Fas IR VAR RS 3, PRI RS COy, atE A BRI
FEFRE B 4, R RO HFTE 1.5MPa, 1298 FF 5 i1, 2 TF eIk
B &I FHREATIE 5 L 0.5MPa BYJE J7 6 2 K X FH 0T 57 K
Ko b2 [ 2 B CO, A SRR R IE B 12mm JRE 04 5 v 809 Al il
i WER AT R 3R B A BRI AR I 1], — B8 2 A Ak E 1 )
FZEAT AN LA A5 A L5

T
L

1—EIZE & CO,(I) il ;2— AR 57 ;3—FRIRUE;
A—Ep B E BURR R ; S—MX EE ;6 —H TEHR ; 7— AR
B3 CO()MEPIR ANEFTEE
Fig. 3 Diagram of CO,(l) ground fire extinguishing equipment



] jcmik

# 4 5 2013,31(18)

3R it XX (Papers)

25 CO(NHATHRARGRE

niE 4 o, sz s E RURERE 11 B K k8 4 2 e
COL (1), H B3 K K B 2 Jy 16 22 1 X T, 38 e i ok A 3
3, BEACKICHE ] 4 N 0 K IX S BRI RE ) CO.(1), 543
PR R R AR K R T TE Y COL(DTE it 3l i A2 il & JE
Tk, EHERAS N, Bk A A 45Smm, B EEJE

3mm,

1—BEE & CO,(l) 5 ;2—CO(1) BF R A I FE ;3— Mk B iE;
A—HTEAX;5—AKEX
Fig. 4 Diagram of CO,(l) underground unitized
equipment for fire extinguishing

] K X HETE COL (1) FiT b A HEAT LA R K A 0

(1) HETE COL(1) T A 25U A6 2 i V457 B 110 242 [ e | 3R A 1A
e R S T RO ERAE A B

(2) FETE COL(1) HZIT M U ARG A5 4% 1R 1) A3 A B o 4 Ak
TR RS B O TC M

[i] K IXHETE COL (1) R SF LR #4577 7%

(1) FTIF 12 Frs B9 I 6, 581 I ) minss B 1), S0 4
P28 8T COL(1) , T A53 A Si f4 W11 HEA 5 1 KK

(2) [T I 2 vh s 44 TR 1 9 Kb TR 11 B 17
7873 COL(1)L84T T 1Y T R 40 BEAT VAL, SR 5 3d 3 17 g 1 [l
Bt CHE A3 0 A I ) 2 1.8MPa A Ik

(3) M55 1 B RE L T R 3 1.3MPa B ITIFES 2 &
e, AL BRIA) K Kk, RIS SCPAIEE 1 6 e A7 30 e 434
TR 2 P E 9 ) % 8 1 & 1.8MPa LA B, FREE B H
U A B .

3 COy(l)BRIT#EXHK
3.1 BE®Ey 122 THEEER

B VT R M DX I AR R 90 JT o, 2B PRI TAE TR K
122 ZER TAE A, TAE M )Z IS Om, —WCR 2 . TAE I E 17
K 900m, TR 7] 4 125m , i/ T 1°, B TR 5 TR 4
%, AR K KR 30~60d, LB AIRRAR G , &, &k
KA I ZZ W kR BUIT T I, O R R —
T T XU TR0 R DL B 2 SR DR 2R o R T
PR TIR R, 5 I CO MR AR S, TR 172 300m
BF RS I H BT SRR RS R T R K ok
S ] 2R 28 X R & 1) COy(1)
32 MIRAAR

(1) 56 1 %5, AT A T = RS 600m K i il
KA iz A2 CE A% | 75 26 T 1 el XU ALz S s A 10 4k
F&E 1B 1IkW B RFBRAL, 7 AR M 5, 1 2 26 H 4
Uity ke B A, LARIETE A COL(1) I (N 52 %2 4= AN 1k #E i CO,(1)

SCIESCE & TECHAOLOGY REVIER

JRATE N R BUR (B2 8 T AR i i A e bl s fn A 1,
CO (DK R HN ATk i A, P SURE M T XUE i, WL 5(a) .

(2) 52775 AE 122 TAR Y [l A Az a4 19 A 1
Qb 2% T — 38 25 AT, NGB s A HEVE COL(1), 7 Il KR %% ]
g BV — A HZ 4T HERALE  RTTEES S A E E
CO, (1) B 2R 23 XA 1Y O, Fil CH, /] LA MIZALAF i HEth A B T
Il A2 P R A R LI S (b))

CO,(FA 4

T AR A

12285 Ttk

900m

(a) E1 AR HATER
(a) First solution: Sealing the workface

= #
&
& : ALl
i ﬂL'i“?nL/ﬂ 0,CH,\C0,
A vl 1
f =
IR(EITE oEiS e i
|'\ oL €o, L 300m—
COADFTE e

(b) E2 AR . HAWE
(b) Second solution: Sealing both allevs
B5 1228RTEEBAARTEE
Fig. 5 Scheme of fire prevention plan for 122 fully
mechanized mining workface

55 1 FEMI, 82 R IUE I T b iz s
MIETEAS ], NZE 4 BB S8 BT 2 R,
ST RE P 5 DA B O A LR [ % TR 2Z COL(1) IR AR
SRS KR T (R HE I s DAY T O A W RS, BT AR 45 2
Sk, T T AETIER P S A e 0 0 T T P ) SR i A AR AL
TG, A COL (1) T T B 0t St sk [ea) 52 46 0 5 B At 5080 o [l XU
A 5 DAL 955 0 EA B O L, BT U I 52 C O, (1) T T 400 1R) R0 &6
H S5 P P AR AR AR SR A, LA 56 BT 1 2 s
3.3 CO,(WREitE

(1) COL(1)HE 15 13T 55 %

S B R K TR CO() Wy a5 0l

kV(1+7)
055 (1)

A m HHETER) CO(D) B BT kg V o B TR 28 XIARR,
m’;m K COL(DHK A, %ok JRe 28 X B &5 5 F &0 H A

47 N



] jcmik

O
if 3R it 3¢ (Papers) S, 2013,31(18)

SCIEACE & TECHAOLOGY REVIER

I 50.55 ATE IR 15CRIbRTE RSE T M 1kg COL(1) H 15
FH AR CO, RFR, md,

(2) RZ5 X CO,(1)FEE 43 Hr

Z A (1), Z TAEM MY £=0.6,V £21k=300m (1 )x125m
(58)x9m (#5)=33.75 77 m*, WIAT R A R 2s K 23 AR
3375 71 m*x0.6=20.25 73 m’, H ], 45 H CO, Bij K B BRI
FUIT A5 LR KR 1 eI & O, VR 14.6%, K IXJRK 1 e {7
0, WP H 11.5% 38 e OR~FIH05  EE 10 7 m® A& CO, B {8
TSR 2% X P 40 & R 10900 T 4 23 X N A TR e Mk 2%
A TR CO,(1) B K A HLEL &) CO(1) A A AL AR, 2R 2s X
TEEA CO,(D M m z41k=10 J m*+ (640m¥t)=156.25t,,

(3) MAEZ HFEEEITTE

FEE2d, HJE T L s s A [ XU A s T A
K L=600mx2=1200m , # i Wi [ 12m?, W 2 73 19 45 [ 4B
V 1=1200mx12m’=14400m*, % 2 A M CO.(1)H m gu=V »
i (640m”1)=14400m’+ (640m*/t)=22.51,

A R COL,(1) I TR B m=156.251+22.51=178.751 ,
34 HMBEHW

Mz A 122 TAE I 3 RER: X 3E A T 180t COL(1),
AR T R 28 DX PN T B2 G BRI 2 20°C LA R K K as P i
O, e FE T 5] 5.0% L0 T, J kX485 e CH,  CH,, CO ¥
BETE 0.001% VLT ,CO,(1) Wy v ART A R BG 122 T /ET R 2
X H R L

4 Zig

T8 3543 AT A B AN K KHLER I AR A S AT kbR
e LR FTHLSE AT T COL(1) M il BE 3t TR AR B K K R 52
AT HEB K KRG, FEE RN,

(1) W0 CO()RRMRER 8 [ sh3% £ R G, 0T A7 s0i 2
fift 8 PN 1 T, DT B Lk A 0 70 Y R HE G 2 v O, (1) YR
b Bk

(2) B CO, (1) Hb T VAL B KK R G, T A 8 R AR
FE A h e B v L shilt A A shoin R IF AT CO,(1)
RAL AR O, TEARER R B RS R R 2B 5 iE
2T RS X7 Bl K KA

(3) WA CO(D) I B4 B K KRG, ] LU 55 %
CO,(1) 1™ 2 B A R LA 50 08 =X, B 43 32 801 iRk ok
IX BRI, S Bl K K AEA

(4) FIFH e BF b 1) 2R 50 % 45 1) [ AR R K XK oV
CO,(L) , AT AP 53 A b B T A1 18 AR O, W B AT Rk 48
BRI B KRR AR & B

2 % 3 Bk (References)
[1] %8s, EAEW]. 57 B K K HARBR R WFo gt e [J]. b 2 22
24k, 2007, 17(12): 80-85.
Qin Botao, Wang Deming. China Safety Science Journal, 2007, 17(12): 80-85.

(2] b At el 3 A 3 2 R s DCOE A BRI Emya B (D). 7l 22 4 5 PR R

2012, 39(3): 63-65.
Zhang Jianguo. Mining Safety & Environmental Protection, 2012, 393): 63-65.

N 48

[3] 2Rk M, oK W52, F SCEE. 8 R I VR T AR | AR K K 225 BRI
LT, 2010(3): 86-87.
Li Fagang, Zhang Mingliang, Wang Wenting. Zhongzhou Coal,20103): 86—87.
[4] $6F, BtE g, O . B0k DR P R AR AR R BU TR R Y L
AREFE[T). Mok 24k, 2012, 37(5): 850-856.
Jiao Yu, Duan Yulong, Zhou Xinquan, et al. Journal of China Coal
Society, 2012, 37(5): 850-856.
[5] FAHR . PU S AR AE BT 5 (D) BORBLER ()], BEs 4R, 2012,
37(5): 843-849.
Zhou Fubao. Journal of China Coal Society, 2012, 37(5): 843-849.
[6] Hriz ¥, XikE Bk, B EAEAT K R BRI AR SR S R S 0] B AR,
2008, 33(2): 126-130.
Liang Yuntao, Luo Haizhu Journal of China Coal Society, 2008 33@): 126—130.
(7] SKFE A, 8 2 42 M] 2 R A H: H [ 6I R 1 ik, 201 1: 260-276.
Zhang Guoshu. Mine Ventilation and safety [M]. 2nd ed. Xuzhou: China
University of Mining and Technology Press, 2011: 260-276.
[8] i) A, v IR LB IR BUIR S5, EF 41, 1999, 24(1): 48-51.
Gao Guangwei. Journal of China Coal Society, 1999, 24(1): 48-51.
(O] Uk SC, R, B KK AT TN A XYL [J]. 67k % 4
LR, 2009, 36(3): 49-51.
Wang Hongyi, Song Yanping. Mining Safety & Environmental Protection,
2009, 36(3): 49-51.
[10] Z= I3, BRAET-, JRIBAL. L3 Rl TOUBE T 10 T VR AR By KB AR IR R
] R A, 2011, 30(1): 222-224.
Li Jingkun, Chen Zhiping, Gong Bangjun. Coal Technology, 2011, 30
(1): 222-224.
[11] 57852, . RIS — AL BRAE B if R 23 XHE B¢ 1 10K Vb 1) iz
FA[]. BB A4k, 2009(6): 42-43.
Qi Gengliang, Lu Shuancheng. Coal Mine Modernization, 2009(6): 42-43.
[12] Wb s, x5, 2L, 45, WA CO, P 1k K e & 1 Wk ikl 5 00 (],
TS, 20103): 17-18.
Yao Hongzhang, Liu Guicheng, Dong Qi, et al. Zhongzhou Coal, 2010
(3): 17-18.
[13] R AR, 3025 AL K K H AT T A b R 1), DR,
2011(3): 85-87.
Jiao Genshan. Shaanxi Coal, 2011(3): 85-87.
[14] G5, 200, KRR, 5. VPREHETSR 251X IR = 45 1A 0 5]
B4, 2011, 42(8): 115-118.
XuRui, LiZenghua LiuZhen et al. Safety in Coal Mines 2011,42@8) 1 15-118.
[15] 4 [ S b I g i b i AL HR 2= 5 25 GB150-2011 JE T34 48(S). b
St Y AR R AL, 2011
China Standardization Committee onBoilersand Pressure Vessels. GB 150—
2011 steel pressure vesseldS] Beijing Standards Press of China, 2011.
[16] 18 58 by 1 45 B %% 51 23 GB18442-2011 [ 7 A KL 55 4 I V% Ji 7
7 an[S). dbat: dr EARfE A, 2011
Standardization Administration of the People’s Republic of China.
GB18442-2011 stationary vacuum thermakinsulating cryogenic pressure
vessel[S]. Beijing: Standards Press of China, 2011.
[17] o E AR 2 Tk BE A 25, HGT20585-201 1 4R il MG iR & 77 7284 4
ABUES]. Atk P bk i Ak, 2011
China Petroleum and Chemical Industry Federation. HGT20585-2011
technical specification for steel low temperature pressure vessels[S].
Beijing: Standards Press of China, 2011.
[18] 1 5% o ok W B 4 36 4 928 SR . TSG R0004-2009 [ 7 X 1 ) 4% i %
HOR M EARS). dbat: o EFRUE 1R AL, 2009.
General Administration of Quality Supervision, Inspection and
Quarantine of the People’s Republic of China. TSG R0004 -2009
supervision regulation on safety technology for stationary pressure vessel
[S]. Beijing: Standards Press of China, 2009.
(%% Z0nm)



