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Research on Calculation Method of Design Flow of Sprinkler System
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Abstract: Code for Design of Sprinkler Systems ( GB 50084 —2017) stipulates that the design flow
of the system should be determined by the total flow of the sprinkler within the working area at the most
unfavorable point when they are spraying simultaneously. The hydraulic calculation of pipe network can
be carried out by the characteristic coefficient method when the system is symmetrically arranged. Most
automatic sprinkler systems in practical projects are asymmetrically arranged, which makes the
characteristic coefficient method only applicable for the most unfavorable branch pipe. For solving this
problem, the hydraulic characteristics of the sprinkler system was analyzed, and formula named precise
calculation method, which can be used to calculate flow of the sprinkler in the other branch pipe when
system is arranged asymmetrically was deduced. The formula should be used with the assistance of
progressive approximation method. Besides, the outflow of the other branch pipe in non-computational
pipeline can be assumed as a hypothesis sprinkler. Introducing the parameters “k” and “n” to derive the
relationship between outflow and water pressure at the end of the branch pipe, based on which a
simplified calculation method was proposed. Through comparing and analyzing the results of the two
methods, the feasibility of simplified calculation method can be verified.
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Fig. 1  Calculation example of sprinkler system pipeline
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% § 10 9 8 7 6 Tab.3 Calculation inner diameter of galvanized steel pipe
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& 13 12 11
z AFRTEAE | 25 | 32 | 40 | 50 | 65 | 80
b. A BN | 26.0 | 34.8 | 40.0 | 52.0 | 67.0 | 79.5
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|‘ | I | |i_)N50| | | | | Tab.4  Design flow and average spray intensity
DN25'DN32!'DN40'DN502X2YIDNS0'DN40'DN32'DN25 .
1—2—3_4—5—5—4_3—2—1 ALK w7 a b ¢ d
§ § DN4O A/ (L - s7') (21,136 19.815|19. 696 | 18. 820
on a S A IgE 5/
DN25 DN32 DN32 DN25 L:‘F 3 m?}fﬁﬁ)}{z 7.527 | 7.057 | 7.014 | 6.702
p 5 8 (L * min m
; 4 K PR TR g Jofi] 8. 071 | 7.573 | 7.520 | 7.131
a PP S5 I K i
c. B = (L min™" +m™ iz /IMHE| 6.705 | 6.458 | 6.705 | 6.393
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Tab.5 Calculation results of outflow and work pressure of sprinkler in pipeline

e mEsk th At/ (L - s7™1) TAEEF1/mH, 0
a b c d a b c d

1 1.328 1.328 1.328 1.328 10. 000 10. 000 10. 000 10. 000
2 1.413 1.413 1.413 1.413 11.313 11.313 11.313 11.313
3 1.486 1.486 1.486 1.486 12.526 12.526 12.526 12.526
4 1.566 1.566 1.566 1.349 13.897 13.897 13.897 10.310
5 1. 604 1. 604 1.604 1.434 14.582 14.582 14.582 11. 660
6 1.662 1.376 1.612 1.509 15.659 10.733 14.735 12.907
7 1.686 1.463 1.637 1.421 16.114 12.134 15.190 11.440
8 1.718 1.539 1.653 1.510 16.739 13.428 15.491 12.926
9 1.702 1.621 1.574 16.424 14.892 14.049
10 1.715 1.660 1.568 16.679 15.623 13.943
11 1.728 1.497 16.937 12.701

12 1.756 1.590 17.487 14.339

13 1.770 1.672 17.763 15.850
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Tab.6  Comparison of design flow between different
-1

calculation methods L-s

B WA B a b c d
fi@i4k | n=0.506 0 | 21.153 | 19.808 | 19.706 | 18.826
(RGS n=0.5 21.127 | 19.798 | 19.694 | 18.817
TR L 21.136 | 19.815 | 19.696 | 18.820
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