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Engineering Design of Fire Protection Systems for Enclosed Coal Storage Yard
SHENG Shou-fu
(CCTEG Shenyang Engineering Company , Shenyang 110015, China)

Abstract:  This paper examined the conventional issues present in the fire protection system
design for enclosed coal storage yard. Focusing on the roof shelter of the coal storage yard and limited
installation height of the fire cannon, it proposed utilizing the jet curve of automatic fire cannons along
with theoretical calculations to validate the equipment arrangement. The design concept of the automatic
fire cannon system was elaborated exemplified by a coal storage yard in Inner Mongolia. For large-space
and complex storage yard structures, recommendations were proposed from the perspectives of refining
the specification system and establishing an intelligent fire protection system to enhance the engineering
design quality of the fire protection system.

Key words: enclosed coal storage yard; fire protection system; large-space buildings;

automatic fire cannon; intelligent control

WER B AT R R BV Jets 1 BRI Ok B VRO BN R R N AR BRUOR i
LSRR AN T D R R TR AR R R IR T DU R AR A RO R FOR A R R A
e N R RBEAE I o BEIAEAPE S R SRS, S EURMER BA R E2E R AR R R
KIS A BT A AEAT PR, B2 K HES BARIE MR H NS AR R . 3 IO — B RO U, 12
FAAEREA TG YL IR R, B R R IR ZOR B3 g B [ Ry e WIAUAA e B IR G, R e Bk
M AEBE (9 B 8 22, R EREIE s R H A S 55, 2R, 35 KO L B E
A& BRIE MY AR 55 PRI, ¢ 19 R 320 T I B4 B R 1 T AR

B AR S e ORI IR IR FR . KRS R B AN 22 5 5258, 3l o h A LVEHR A 5
AR KA A R A 77 e R rh ) K AR S R s R JB T AR A KR R R S S 4

WEMEE: BTHE  E-mail: 286172360@qq.com

« 82 -



www. cnww 1985. com

BT 4G 2T RARE Y I B A 4 DAt

%415 H 14 3

H A7 P A 0 B 3R G i A A e
— B TSR, Bt A B X Y B A AN T e BT
B 2 G HE R ke B B IE SE T B K kY H
B UL, 854 4a0 ERIEB R R EITELE, o8
Bt P 2 AH B T B 2R G BT A7 R ) -
A DL, LU 25100 H 3R 22
1 2R XA 7 MK By ik it
1.1 KSR RAEEIAE RS

BRIE CHETE ) i 108 37 D J) 325 8% — R A ‘800 7977 TG 05
S5 I R B AR T , v 1135 e BURLBIL |
VR SRR A5, HME RS AR 8 it A o A 7 AR
b, BRI (KB ) il 18 37 1) 4% 805 1 ok 50~120 m,
15 20~60 m™ . BRIEAEMEZ EHEDR UL 1,

HR A5 CE S BT A GE FH AL ) (GB 55037—2022) ,
A o Hi T FRLOK T 1500 m? (9 R 28 AR 2 I 5
H 2wk Kk R G, 3 AR & — ol ot 12
m, ANIE A1 A Sk R G, vl s H A {8 KK R
Gt BRI 2 WS M A o 38 2o X A S 3 [ e T
1 M 15 R R ] R R S 1 B P S e I Y,
(R FH L sh I B KM R 58 A shil Bl KB R 58 F
SN B KM R GE 5, 1 2 g R, N
ENTH ARG, REUH R RIT 2, — B
K KT T BT FR GEARMERRS B K K AE o

e |
bR T

75 000

o A T2
E1 BkEEEGEERRE
Fig.1 Schematics of coal stacking in spherical coal storage
yard
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Fig.2 Schematics of coal stacking in coal storage silo
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Fig.3 Profile layout of automatic fire cannon
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Fig.4 Jet curves of automatic fire cannon
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Fig.5 Schematics of jet trajectory curves of automatic fire

cannon

b, FE . WEEITTEEZE 1.1 MPaJfit
TR, B PR S AR A% 55 m, SEBRIH Bl 7K 2R
66 L/s, H 2l B 7K - T A 67 AN AT 3%, HE
BT SRR AN T AR R B

| P,

l)s = l)e’ }5: ( 1)
P,

0.2 0. | )

DD 590 A BhH B KSR AR |
TERUE TAE S A SRS, ms PP 350 A 3lH
B KR BT TAE S ) BUE TAER ST, m; Q... 78
B B S B A B BUE T, Ls o

AR R T S — AT it AR e () |

(2) 1 [ 28 B K e 5 3 i 46 2 A AR pr 2l 42, B
A B F 3h I By K B AR B X 4
B
3.2 HMAXGEEIFEBHIZITIRIT
8 GB 55037—2022 L K 4547 MV 3RAT G , &%
B IRAT Y K I J RN T AR 23, X K R
=G A S B KR K K R G, T S
BELIT LA

© K a) = b Ak A 75 15 I B KA K
KFRG O IR S B 0 25 5 3h 193 B 7K
J, HAR T T 45 A A I g PN S Bl O,
BT KPR 2140 2 1 o 1 B e S R )
T R AR 1 30T B 7K A S Ao Xo A A T
S, TSI TR, S RE R SR IR A B B
IR I B R R AR R

@ (A R 5 KK R G ARUE)
(GB 51427—2021) ' H 2l 11 B AK ML B3 e R AR P
AR R R TP 2, 24 A s B
K8 A R T AL R AR AR R
B S% T IAT A 3 B KM S 508 IE A S i
PO BB A

@ Ay ikt 22 5 HE PR P R ), ) 4 AR
HH ) R ARE S R T ) B 2, SR B3 DX 3 4 7 i 1) S
%, AT LA DA K B T M AR T R X )
AR 25 R I TR At R A v [ Do 4 5 B3 8 R 1 35 m,
TR SR A Bl B 7K M 28 2% 1 B N 3 35 m,
(] X35 [ 37 Bl 7K 1 22 206 5 5 2540 Ll 30 3, 7
P W A BT, BRI E T B B S HE
W T 204, SRR AE AR TR XE , O3 3 A
TE LR

@ ] 3t P 2R % I KRR T 1R )
R, U EL A BB SRR TR DR N 5148 A B HO R
B RIE RGN, % I8 NI ke R GiE N
F 2l B KM K K RGER AP T8, T R itk R S8R
H 3 B K MK R G058 @Sy M B TE R . 4
P i B K T — P2 NS 4 kTR R T 1
KT PR K KA AR
4 I XAEBEG Fe XM B R RETREZ

B &L ST kR, R AR Tk 6
FERNT B A B2 I AR T B 10 L HL K3
JRVAEBIL AR 2 2 T R T e AL, i B AR

« 85 -



FA1E 143

OE 4 K HE oK

www. cnww1985. com

ST A BE T8 2o 39 05 B A DR TH B R A X 1R
A, 3 N — S AR BIR B , DUT 2 R R K =S ]
SR B 6 Jre 1) LA R A S

©  HEMAXGERI LA AR, 2 A 3
T B 7K 2 25 o7 B A5 i ST o8 22/ T80 T
e RARAF AR B g I, 70 R B e K AR 4
EARHAE A S BT AL B AT AR YR B
T A LS PR AR AP G ], i 2855 3, 7 H AR
23 (B () S TH By B v o 25 RS DR 3 1] 1 e
BRI PO 14 L R 222 s ] S R M PR 2R

@ BEE N TR BERRRE A0 K IARN 53 B
I R REARIN B 2 M TRATERAE B A
ST MR AL A SR AR K KRG

@ FATE S8 R E T B R B
Jit , {5 P AT 22 [ AF AR 22 5 A v R
il ARG i, AR R A B A T RIS O REZR R, A
MUY REAZ S PR v b, X 3d HTRLE AT A TE 5838, A
M4 TR
5 %%

48T H AT P AR H LR TH B &R S
T T TAETER RN . LA 58t S & P X A
W), A2 B S IE B K R G BB, IR XS
AR K =5 18] B 2% fE S 1 X SO 1) T 5 B3t e AT
JREER, A B ] 5258 HT AL A R 8 3 iR &
5B T, [N H 5 35 AR PRI 55 1 B K AR
HR BB A U R AT B 2R Gt , DA T L I A 5 37
B KK BIME

SE WK
(1] A SRR S5 k)] 5t
RZETE,2008(1) : 48-50.

SHI Xiaodong. Evaluation and comparison of closed coal
storage facilities [J].
2008(1):48-50 (in Chinese).

BXAEIE, LK. 2 2T B K AR AE I T P R TR S
Yo wy R L] Tl % 4 5 3R R, 2012, 38 (4) -
39-41.

ZHAO Baibo, WANG Xin.

water monitor in closed circular coal storage yard of

Inner Mongolia Coal Economy,

Application of fixed fire

power plant [J]. Industrial Safety and Environmental
Protection,2012,38(4) :39-41 (in Chinese).
TR . B AERE 5 2E  E E7 1 L
(7). WsEl s 4R, 2014,32(3) : 87-89.

[3]

(4]

[5]

[6]

(7]

[8]

(9]

XING Baimiao. Comparision of enclosed strip coal yard
and enclosed circular coal yard [J]. Inner Mongolia
Electric Power, 2014,32(3): 87-89(in Chinese).
WL REERG R ZFEIERE LAY . BRI,
2014,33(4):275-2717.

FENG Zhen. Technology and economics comparison for
large coal storage digging area [J].
2014,33(4):275-277 (in Chinese).
e, R DR, S0, A . B AU S By B sy
FE R AT D). TP RRE S HOR 2015, 34(5)
587-591.

HE Lu, ZHU Guoqing,

Coal Technology,

ZAN Wenxin,

analysis of the fire-proof distance of coal piles in a closed

et al. An
coal storage plant [J]. Fire Science and Technology,
2015, 34(5):587-591(in Chinese).

WZEA . BRSNS KB Ir 2 ], vt
31,2019,45(7) :143-144.

SHEN Hongwei. Design plan of water supply and
drainage in the closed coal storage yard [J]. Shanxi
Architecture ,2019,45(7) : 143-144(in Chinese).
Wrer %, Ak WD . T B K H S 12 S B A A 5 5 £
w27 ik L] TR BT # 4, 2016, 23 (6) : 558
563,611.

CHEN Xuejun, YANG Yongming. Jet trajectory model
and positioning compensation method for fire water
cannon [J]. Chinese Journal of Engineering Design,
2016,23(6):558-563,611(in Chinese ).

WL AR RN AR A S B M B A sk
HEABELT]. PR SR, 2023,42(10) : 1423-
1427.

HU Chunguo, XU Li. Research on avoiding shelter of
automatic fire monitor in large-scale closed coal storage
yard [J]. Fire Science and Technology, 2023, 42 (10) :
1423-1427(in Chinese).

FBSY It DT /N . A AT H B 25 /K BRI [T,
T 27k K ,2009,25(18) :31-33.

BING Shouqi, WAN Xiaoqing. Discussion on design of
fire supply for totally enclosed coal bunker[J]. China
Water & Wastewater,2009,25(18):31-33(in Chinese).

- 86 -

VEB R BT (1981- ), 3B MM i1, 5
P T AR, FEZEWEIE Ty ) BTl 45 K
HeK .

E-mail:286172360@qq.com

Y5 B HA 1 2024-04-24

&= B #5:2024-05-15

(Z 4 - DL 1)



