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Design and Analysis of Foam-Water Sprinkler System for Level I
Underground Garage under New Situation
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Abstract:  With the revision of various fire codes, promotion of clean energy and gradual
popularity of new energy vehicles, more and more kinds of cars parked in the garage, and the design of
fire sprinkler system has encountered many new challenges. The selection of several important design
parameters (foam concentrate selection, sprinkler type, operating temperature and system flow rate) of a
foam-water sprinkler system of a level [ underground garage in a southern city was analyzed. The
practical problems (such as short shelf life of the fire extinguishing agent and large system flow rate after
hydraulic calculation) that should be paid attention to in the practical application of the foam-water
sprinkler system of the underground garage under the new situation were analyzed. For the same fire
compartment, there is a big gap between the specified value in the code and the hydraulic calculation
value, so it is suggested to add “electronic calculation” link in the actual project. After comparing the fire
extinguishing methods of different types of vehicles, it is suggested to choose the foam-water sprinkler fire
extinguishing system carefully.
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Fig.1 Schematic diagram of fire compartment in

underground garage
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Tab.1 Test data of foam injection under liquid of unleaded gasoline storage tank
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Tab.2 Volume per meter of welded steel pipe
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Fig.2 Location of foam concentrate storage tank
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Fig.3 Location of the foam concentrate storage tank in

the alarm valve chamber
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Fig.4 Fire water supply pipeline layout before alarm valve
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Fig.5 Foam-water sprinkler system layout in

underground garage
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Fig.6 Schematic diagram of sprinkler and pipe node in calculation area
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Tab.3 The maximum and minimum flow velocities

in the 465 m® area

e E’iﬁ{flﬁjﬁ/ B E R ﬁ"i/]\if}—fi];g/
(m-s™) (m-s™)
150 6.19 72 1.62
151 5.46 67 1.66
152 5.09 79 1.66
66 4.26 83 1.69
155 4.05 196 1.69
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Tab.4 Working conditions of water inlet in 465 m’
area
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Tab.5 Inspection results of key items in 465 m’

area
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