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Development of Extra Large Orifice(ELO ) Closed Sprinkler and Its
Performance Test
LI Yi, YANG Bing-jie, = WANG Jian-qiang, TIAN Li-wei
(Tianjin Fire Science and Technology Research Institute of MEM , Tianjin 300381, China)
Abstract:

defects such as small flow characteristic coefficient and water droplets hard to penetrate the rising fire

When the traditional spray sprinkler is used in high clearance space, there are some

plume flow field. Through the analysis and performance testing of the key indexes of sprinkler, the first
extra large orifice (ELO) closed sprinkler with flow coefficient K over 400 was developed, and performance
testing such as flow characteristic coefficient, sealing performance, sprinkler distribution performance and
water droplet impulse was carried out. The main indicators of sprinkler met the requirements specified in
Automatic Sprinkler System (GB 5135) series standards. The working pressure had a great influence on the

uniformity of sprinkler intensity, while the height of sprinkler had a great influence on the water droplet

impulse.
Key words: extra large orifice (ELO) sprinkler;  flow characteristic coefficient;  sealing
performance; sprinkler distribution performance; water droplet impulse
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Tab.1 Test results of sprinkler flow characteristic
coefficient

T 3R/ M Pal M 7K B /(L - min™ ) [0 SR04 2R 250 08 O 22 /%
0.10 402.25 402.25 0.6
0.20 595.65 420.09 5.0
0.30 722.19 416.96 4.2
0.40 839.27 419.64 4.9
0.50 934.57 417.95 4.5
0.60 1012.89 413.51 34
0.70 1 087.69 411.11 2.8
0.80 1163.24 411.27 2.8
0.90 1234.85 411.62 2.9
1.00 1301.19 411.47 2.9

2.3 EKHFIERESH

WA o3 A RE A S B B MK KK RS 5
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Tab.2 Water spray volume of ELO sprinkler L

K&
%ﬁi& 1 2 3 4 5 6

A 9.75 | 14.65 | 20.40 | 16.05 | 13.90 | 15.05
B 10.85 | 1335 | 15.10 | 1520 | 14.85 | 15.55
C 10.50 | 11.15 | 13.15 | 14.80 | 15.75 | 15.50
D 9.75 | 10.90 | 12.75 | 14.95 | 17.05 | 15.70
E 8.65 | 10.85 | 12.90 | 1550 | 17.30 | 17.15
F 10.05 | 1470 | 1475 | 14.90 | 17.15 | 18.10
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Tab.3 Water distribution test results of ELO

sprinkler
53k o FBRBOK MR TP,
ﬁ%};@i@;i%%ibkﬁﬁmfﬁmﬁﬁjﬁ;
T/ Mpa ey JKE/L | #8/% | min™'+ | 50% Hy4E >
m m?) | KENE
18,0 |07 | 620 | 3636 |586] 20.2 0 8.99
0.10 | 827 | 482.95|58.4| 26.8 0 12.06
0.05 | 585 | 320.40 | 54.8 | 17.8 0 8.67
22.0 | 0.07 | 620 | 349.58 | 50.5| 19.4 0 9.32
0.10 | 827 | 508.65|61.5| 28.2 0 28.52
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Tab.4 Water droplet impulse of different spray

sprinklers

1 K 1/Pa

W3k | ke — : — -
" BOKIE BOKIE
KA | /m

32 L/(min-m?) 36 L/(min-m?)

K- 2.5 25.6 28.4

161 22.0 13.5 17.8

K- 2.5 18.3 21.6

404 22.0 14.5 19.8
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