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Abstract:  This paper investigated the influence of sprinkler design on fire extinguishing
performance of automatic sprinkler system in non-warehouse high-clearance places, simulated the
automatic sprinkler fire extinguishing in the large spaces with clearance height of 22 m and 30 m by using
fire dynamics simulation (FDS) software, and proposed the safe and reliable engineering design
parameters. When the clearance height and operating temperature of the sprinkler were 22 m and 74 °C,
poor fire control performance was obtained, and the critical heat release rate of sprinkler starting was 6.9
MW. When the sprinkler operating temperature was 68 °C, the fire could be controlled quickly, and the
critical heat release rate of sprinkler starting was 6.2 MW. When the clearance height was 30 m, and the
spray intensities were 55 L/(min+m®) and 50 L/(min+m?®), the fire could be quickly controlled after the

sprinkler was started. The decreasing spraying intensity increased the burning loss of fuel stacking, and it
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was fail to control the fire when the spray intensity was 45 L/(min+m’). Therefore, the spraying intensity of

fast response sprinkler should not be less than 55 L/(min-m®) when the clearance height was 30 m.

Key words: large space;

temperature; spray intensity

MCETF LR, RE 2 %A TE R AR, &
JErpny R ALY Py s 1 R 2 (R RS T AR
A P2 1R K 2s I ok #2201 AR AE AR 2
TE1] B 140 X 1 8l Kk T RE A B T e A B AR, B 5T
1R K2 (B B K KK R G T AR TS5 0T
AR T A BB R S FREH AR A shmik
KAL) (GB 50084—2017) i 5 K 25 1] 37
B AT TR E , (H R e K 2s B FEAY K 18 m, 11 X
HEAT 18 m (118 K25 [ AAAR G Ui . B E 4 H
Bl AR B 2 F] FM Global 89 #H 5 #5 #E {Property Loss
Prevention Data Sheets 3-26) (2019 ild ) 1 45 1 T &
25 1 JE O 18~30 m (B THELROM TR S8, e
WAATR IR R G, WK 8 5 115 ¥ 24 1/ (min -
m?) AE T FUE 110 m? DL, 24 5% FH b o 78 5 1 st
S, B WS R 1240 5 2R YT e 7 o 1
ST, 3 E WS R 61

H A, P AP R 43 6] 3 J9T 1 24 ok 0 6
FEEP T 12~18 m (1525 m 5, FM Global 23 7 i
57 SWKHAL ) K IR, B e T s m R
18.3 m [ AE G 237 BT 19 H sl K K K P 22
SRS R EE G R e K A TRl 3 i A 4D 3
W, R TR B 0 9 P A U8 S 2 e TR 12016
18 m A FL A SR K FWFFE o #5168 5K AT B TE i
T SRR IR 5 B B ME RS AR N
IR KK 8l 7 B AR FDS X2 & BE W 18
m [ = KA ] H BBOK KK RGN TRESHGAT T
D5 EAAU S g B AR AL 18 m 4 K S ()i 5 6t
T 56 ) 1l N 4% TR A il SR T vy, O DG SEAAR KK
REA . FM Global 23 Rl 7E— /1525 /= 15 29. 6
m O TER AT TSR ORI, R X T
s R KR UPRIAE] 155 MW I, WA AT ]
— AWk B

2 B 3 S K GG IR A N 22 m
B4 o R A ) )5 ECRADL A P A3 1k AR 2 1, v s
15 A 22,30 m 9 = RS (R A I HEAT T 10 1 45 BOARE
Bl OFE 2 SN 22 m &M, 307 T AR 31

automatic sprinkler system;

clearance height;  operating

IR EE X 55 7K K RICR S M WY s T2 3
30 m A5 ARTEAN R BEAAC JE X K K K BERR Y
SO DASHIGE 3 1l v DR 2 ] ) Bl ok Kk R G4
ARBFRFEM NG BEA TR

1 MHfers ik
1.1 FREREEY

Bt 1 R 2 B P9 A S AR R 3G, AT IR B A
BEERVBCR B Z ML B2k, &0 FREY
(RO A ARM A, R BRI i 1T
KGRI B, X BEIEIHFE R, BN W R R A
TERR2ZEST AR TR . 1992 4K, URE
B R 7 ot o T A 2 R B s ST, DS D
R A 2 FITRT I B8t A B T 5 S8 [ £ o i 52
552 FMRC 2 BRI UEALFS UL R 3% B K HE Bl
WL A5 [ N AT SR AL, 38 2ok 0 SEBREA R ) 55 1)
WRBERFIE AT 20 B, W T KGR L HT A Br AR
Ry

B I0E 5% 1A BAFE 2020 4F T Jié 1 SR R HERR B4
15 ECAREAEL , A 5% 76 b e filt b %o 20 A v R e 4 0t
17 7 3B AR BTARERR B B4~ 4R RS 0. 533
mx0. 533 mx0. 508 m, £ A1 % 125 4~ F& [A] Jf LA 4E
PRI T, B2 25 HL LS 2 K 8 YU AU b
HEAR LA 2x2x2 S 4 8 i B E— DR IR R L 46
SRR 10 kg, SN A 73 Al 19 25 4K
FETTEE N 21, 8 kg, ARHIHE AL A 18 R )R 1. 07 mx
1.07 m,m K 0. 13 m, JitE 23, 1~24. 1 kg, 4U5TAR
AR 1 Fs MG S B 1.

b. S
Bl1 KRR
Fig.1 Paper standard combustible

a. 7N &

< 117 -



405 1B ‘17 25 K /ﬁF 7K www. cnww 1985. com
F1 FIRAMKEXHARSEH 1.2 B3BKAEEERATESE

Tab.l1 Related thermal parameters of combustible SHAFSE FDS [ BhsE /K A5 B A i n] Sk, we e
i H FURSARA AT Z A BAFIH FDS X 3~9 m 25 [4] L 18 m (14 15 K 45 1] &
i) 120120 it e T Sk G SRR, %50
AT 1) 006 006 H T AR AR PR K SR, I AT AT [ BBk T
JRBER (M] kg 15 15.3 RIS BRI SE RN BT HLA 5 X1 25 25 ¢ 1 FDS

BRI/ C 298 298 PP B IR 00, 25 A 3R I SR A AL i it A7

FAM PR /AW ) | 550 265 MK I I R GE 0 T AR BT 2 AT A4 2

X AR SRRERRBE Y A T AL, L DL IR 2

- —kith
\ / m
- —

B2 ZREERAESAGEY FDS R EY
Fig.2 FDS model of paper standard combustible
ARTFRR AP PR R 2 WL 3. i
X G 2 B FDS ALl ARSI A TE 449 s Ik B U
{EL 150 kW, IR0 B0 25 2R S5 BB 4G S iR 25 X L I 2.
AR, ASADL A4 PR T R i 2 ST K R AR R
Rtk M ZR AR 22275 10% LA

160 —=— FDS 41

140 —o— RN P i
120
100

80

60

PR HOHE R /W

40

20

0 200 400 600 800 1000 1200 1400 1600

t/s
B3 4RI A BRI ) PR YR 2R i 2%
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i A FDS AU AL A, W8Sk i3 S 8 T Bk iR
Ao o T T R 1) 83k 52 PR, 3
VEZ 5 AW T 1) B KR i), K 5] 25 05 AL 7 1)
sl , YA T 1) B 2 A bR EAA S SR s T L
T3 WSk SR B 5 KBS ZRAL T 1] £ 5E AR

T A KT AR SRR B 1) P AL A 2R L 4 P
FEG L™
2.2.2 TH2

FEIZTOUT WS SIEIR R 68 'Co sk G2
50 s, KPR BRI HEDRTER , 2 J5 2840 K2 160
s, K AR be B IRBHRE S T0E 7 K203 m I = % o
B — AW AE 217 sBF 2, %Wk AL Tt SO IE
AREJT I A B 6. 2 kW, 5sJE, T
HC KR IE PG AL 7 [l WSk I Bl . 224 s B, T
FHJE A6 700 kW, K5 H o 1E PG R AIE ARG 7 ]
sk (] 5 3, J5 ST IR 10,
I O
EEREEREERE
i B2 -

C (

10 TR 2Bk Eshiis
Fig.10 Nozzle start sequence of condition 2
4TSk S Bl e, G FRL B R A I A 1 A L
JIE 2R B K AT I s (ELIG I 4 R AR Y
U 4 OB E DR B Bbe it , A ol T
WA, BHLAG T LSE  Fr2AE 300 s IS8 K K,
BRBESR BRI R DL LI 11

B 11 T2 BBHESRIRIRIE R

Fig.11 Fuel stacking burning loss under condition 2



www. cnww1985. com TR, F AT ZHEAH22.30m S K= A A 3R K KAy AR

FH40% FH1H

F AN MRD T BRI LT

F4 WA IRTHELER

Tab.4 Simulation results under two working
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Tab.5 Simulation scheme of 30 m clearance height
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Fig.15 Temperature curve of thermocouple at different

200

heights above the ignition source under condition 3
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Tab.6 Simulation results under three conditions
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Fig.20 Fuel stacking burning loss under three conditions
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