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Abstract; The hydraulic calculation of automatic sprinkler system is relatively complex; some of
which need to use professional software for calculation. However, with the implementation of the new
version of Code for Design of Sprinkler Systems ( GB 50084 —2017), the hydraulic calculation method
abandoned the Shevirev formula of old version of Code for Design of Sprinkler Systems ( GB 50084 —2001 )
and adopted the Hazen-Williams formula, some of the original simple calculation methods could not be
applied. Previous calculation methods always based on the most unfavorable point nozzle at the end of the
pipe network, the pressure and flow rate of the system are calculated. The EXCEL iterative calculation
can be used to calculate the flow rate of the nozzle and pipe section in any selected area according to the
pressure value of the pipe system, and according to the calculation results, optimize the layout of the
nozzle.
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Tab.1 Hydraulic calculation of automatic sprinkler system

gy | MR | g | wenn | B2 | wm ek e | Ao Kot gk

B E: ”‘K MPa |q/(L-+s ") [Q/(L-s™") . (m-s™") L/m #/m |(kPa+-m™')| MPa MPa
la 80 |0.148 1.62 0.148

la—1b 1.62 25 3.31 3 0.8 6.408 0.024 0.173
1b 80 |0.173 1.75

1b-1c 3.38 32 4.20 3 1.8 7.458 0.036 0.209
le 80 0.209 1.93

lc-1d 5.30 32 6.59 3 2.1 17.184 0.088 0.296
1d 80 ]0.296 2.29

Id-1le 7.60 40 6.05 3 2.7 11.275 0.064 0.361
le 80 |0.361 2.53

le-1 10.13 50 5.16 3 3.1 6.474 0.039 0.400
1 0.400
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Tab.2 Number of nozzle controlled by spray pipe in light and

medium dangerous grade

ARG P Sk KA
f#/mm R Hh 6 6 4%
25 1 1
32 3 3
40 5 4
50 10 8
65 18 12
80 48 32
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Tab.3  Spray pipe diameter and flow in the most unfavorable

area

7 e S ke

1 25 96.22 1 1

2 32 184.28 2 3

3 40 331.59 4 4

4 50 596.63 7 8

5 65 1 190.30 14 12

6 80 2 056.07 24 32

7 100 3 699.54 43 64
s DBUE KUy 6.26 kPa/m.
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Tab.4 Spray pipe diameter and flow in the most favorable

area

Gl ks I B 7
1 25 136. 67 1 1

2 32 261.76 3 3

3 40 470.99 5 4
4 50 847.47 9 8

5 65 1690.72 19 12
6 80 2920.48 34 32
7 100 5254.89 61 64
e DU IE KAy 11. 98 kPa/m,
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@ IHRLERZES B AR, AT
F 1 R T EAE) , RGBT AR 21,65 L/s,
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Tab.5 Hydraulic calculation of spraying in the most unfavorable area

s | WEESNH | WERE/ | EEna/ Bz i B S LK
e p MPa (L-s™) | (L-s™") | DN/mm | (m-s™") J#/m 2/MPa J/MPa
la 0.077 1.17 0.077
la—1b 1.17 25 2.38 3.2 0.014 0.091
1b 0.091 1.27
1b-1lec 2.44 32 3.04 3.2 0.022 0.113
le 0.113 1.42
le-1d 3.86 40 3.07 3.2 0.018 0.131
1d 0.131 1.52
1d-1le 5.38 40 4.28 3.2 0.035 0. 166
le 0. 166 1.72
le-1 7.10 50 3.61 1.6 0.017 0. 183
1-2 7.10 65 2. 14 3.4 0.004 0.187
2a 0.079 1.18 0.079
2a-2b 1.18 25 2.41 3.2 0.014 0.093
2b 0.093 1.29
2h -2¢ 2.47 32 3.07 3.2 0.022 0.115
2¢ 0.115 1.43
2c-2d 3.90 40 3.10 3.2 0.018 0. 133
2d 0. 133 1.54
2d -2e 5.44 40 4.33 3.2 0.036 0.169
2e 0.169 1.73
2e -2 7.17 50 3.65 1.6 0.018 0.187
2-3 14.27 80 2.84 3.4 0.010 0.197
3a 0.083 1.22 0.083
3a-3b 1.22 25 2.48 3.2 0.015 0.098
3b 0.098 1.32
3b -3¢ 2.54 32 3.16 3.2 0.023 0.122
3¢ 0.122 1.47
3¢ -3d 4.01 40 3.19 3.2 0.019 0.141
3d 0. 141 1.58
3d -3e 5.59 40 4.45 3.2 0.038 0.179
3e 0.179 1.78
3e-3 7.38 50 3.76 1.6 0.019 0.198
3-4 21.65 80 4.31 3.4 0.021 0.219
4-8 21.65 100 2.76 86.6 0.079 0.298
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2£R 5 (Continued )

W/ | WEESH | TRRR | BB B it/ BEAK 7K 3kAR Z ik

B MPa (L-s™") (L-s™") DN/mm (m-s™") J&/m 42/ MPa J/MPa
8 — fg/R 0.020 0.318
FER e — R 21.65 100 2.76 50 0.045 0.363
A - KA 21.65 100 2.76 150 0.135 0.498
P i 22 0. 100
KEHE 0.598

F: BHBUKIRE R 8.0 mm/min, JE ANF] 4 AWK BIKER BN 6.8 mm/min, SZFRHEKGRE N 8.1 mm/min,

e
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m/s, SRS R T R, L4 5 R A R DX R ) O
23.16 L/s,
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AT AR X (R 6) , B st sl s 313 3 4
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Tab.6 Comparison of two types of spray pipe arrangement

R BAFIR | BAFRK | THEE A58

ol B/(L-s™) &/ (L-s™")| f1/MPa | B8k
Gtk 21.65 23.16 0.598 | 1.07
BTG FRRAE E 22,74 25.51 0.663 | 1.12
7 41E

@O ISR LR K T ARBIE, & R
FRGE ARG TR R I35

@ R EXCEL AT, mT LA A 35 1 g
{H, A SR AR BTG f I

@ FIA EXCEL 3 AUTHA, il R A AFI S X
4 ALK L T AL VS R , FEARGE IR, B i ok
fifk 2 G it WU ek S SR T {H

@) WA T R BRI, XX, AT LA A
EXCEL fa] 23158 Uit X Wk 442, 3 24 0 R i
AR DX ISAE T MK A AR, Dol N B A R DX Sk A A

- 46 -

AR P PR, IR TR, RS2
Bl R A A R R

SE Lk

(1] SRR, Mg e, BiJe &, EPANET £ [ ZhBiHk & 5t ik
TR I LT]. o 25 7K HE2K,2009,25 (14) 36 —
39.

Zhang Feng’ e, Tian Hailong, Chen Longfei. Application
of EPANET to design of automatic fire sprinkler system
[J]. China Water & Wastewater,2009,25 (14) .36 —
39(in Chinese).

GB 50084—2017, H gl /K K K RGBT IELS]. b
AR R, 2017,

GB 50084 — 2017, Code for Design of Sprinkler Systems
[S]. Beijing:China Planning Press,2017 (in Chinese).

(2]

PEEE N AR/NII(1983 = ) J) VL) AR,
o P RN W T B TR, )N AR 2R
FES 5 AR BT M ) A PR 2 R R A R,
MRS ZHEK LR IR T 2 0 T SR A
Bt B WER AR

E - mail ; yxm28@ 126. com

s B #7:2019 - 03 - 05



