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Fire Fighting System Design of “Dream of Red Mansions” Theater Park
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Abstract; “Dream of Red Mansions” Theater Park with the floorage of 73 566 m’ is composed of
five large-scale B-class theaters, which locates in the culture central position of high technical district in
Langfang City. The theaters have characteristics of “space complexity and crowded population” | the
novel viewing forms of moving type determined the complexity of the fire fighting system. This paper took
“Twelve Hairpin Theater” as an example, introduced the design of indoor-outdoor hydrant system, the
sprinkler system, the deluge sprinkler system, extinguisher distribution, and fire protection drainage. In
view of the problem that the design flow of the deluge system in the viewing area was too large, methods
were taken by reasonably dividing the function area of deluge valve and setting check valve, and
described in detail the technical points of the partition arrangement, hydraulic calculation and system
control of the deluge sprinkler system. The practice showed that reasonable design could not only meet
the requirements of fire protection design, but also effectively control the investment cost.
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Fig. 1  Schematic diagram of “Twelve Hairpin Theater”
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Tab.1 Water consumption of fire fighting system
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Fig.2  Sprinkler and pipes layout plan of deluge sprinkler
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Fig.3  Partition arrangement of deluge sprinkler system
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Tab.2  Actual control area of deluge valves m
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Fig.4 Sprinkler layout of D) and @) operation areas
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Tab.3 Hydraulic calculation results of (D) and (@) operation areas

BB | RME | EEWE | ER | MR | R/ | | KSR | WE | K| KA
2R J1/m (L-s™) m KE mm (m-m™") | (m-s™") 2/m F1/m
1-2 10. 00 1.91 2.40 1.50 40 115 0.137 1.43 0.53 10.53
2-3 10.53 3.87 2.40 3.60 50 115 0.154 1.77 0.93 11.46
3-4 11.46 5.91 1.23 3.70 65 115 0.093 1.62 0.46 11.92
4 -5 11.92 9.90 2.65 4.60 65 115 0.260 2.72 1.88 13.80
5-6 13.80 20.53 2.65 7.75 100 115 0. 106 2.31 1.10 14.90
6 -7 14.90 31.53 2.85 19.00 150 115 0.029 1.58 0.64 15.54
7-8 15.54 42.80 2.85 10. 80 150 115 0.054 2.15 0.73 16.27
8-9 16.27 54.32 2.85 10.70 200 115 0.022 1.63 0.30 16.57
9-10 16.57 65.92 2.85 10.70 200 115 0.033 1.98 0.44 17.01
10 -11 17.01 77.67 1.45 10.70 200 115 0.045 2.33 0.55 17.56
11 -12 17.56 77.67 4.10 5.50 200 115 0.045 2.33 0.43 17.99
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Tab.4 Hydraulic calculation results of (2) and (3 operation areas

B | ORMAE | BERR | BFR/ E 5 RO | KOs s/ KA | AR
EAis J1/m (L-s™) m KR mm (m-m™") (m-s™") J/m J1/m
1-2 10.00 1.91 2.65 1.50 40 115 0.137 1.43 0.57 10.57
2-3 10.57 3.87 1.32 3.60 50 115 0.155 1.78 0.76 11.33
3-4 11.33 5.87 2.65 4.30 65 115 0.091 1.61 0.63 11.96
4 -5 11.96 11.88 2.65 5.40 80 115 0. 150 2.31 1.21 13.17
5-6 13.17 18.19 2.85 14.45 100 115 0.083 2.05 1.43 14.61
6-7 14.61 24.84 2.85 9.20 150 115 0.018 1.25 0.22 14.83
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B | OREMAE | BERRE | BR/ L RO | RIHR . V4 KL | ARE
EA S J1/m (L-s™) m K mm (m-m™) | (m-s™") | %&/m $1/m
7-8 14.83 31.53 2.85 9.20 150 115 0.029 1.58 0.35 15.18
8-9 15.18 38.29 2.85 9.20 150 115 0.043 1.92 0.52 15.70
9-10 15.70 45.17 2.85 10. 80 150 115 0. 060 2.27 0.82 16.51
10 - 11 16.51 52.24 2.85 10.70 200 115 0.020 1.57 0.28 16.79
11-12 16.79 59.35 2.85 10.70 200 115 0.026 1.78 0.36 17.15
12-13 17.15 64.24 1.91 10.70 200 115 0.031 1.93 0.39 17.54
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