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Orthogonal Experiment on Design and Performance of
a Rotational Jet Sprinkler

Zhu Xingye Yuan Shouqi Xiang Qingjiang Liu Junping
(Jiangsu University, Zhenjiang 212013, China)

Abstract

A whirling jet fluid sprinkler was put forward. The working principle of the sprinkler was
introduced. An orthogonal array of five factors and four levels was selected to carry out the
experiment. The graduations of geometrical parameters which affected working conditions were
achieved after the orthogonal experiment, which were diameter of cover plate for outlet, length of
beeline sect, length of lead-flow, offset length, length of working area, and pipe length in sequence.
Their affects on water distribution, jet range and whiling speed were analyzed respectively. The best
geographical parameters of sprinkler typed 10 were summarized. Diameter factors of cover plate for
outlet were added to review its actions. The minimum diameter is 5.2 mm, the maximum diameter is
7.2 mm and the best geometrical parameter is 6.2 mm.
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Fig.1 Geometrical configuration of jet sprinkler
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Tab.1 Factor standard of geometrical parameters
SES
K-

A /mm X mm B/mm C/cm D/mm  E/mm

1 2.2X18 5.2 10 25 2

2 2.4X20 5.8 15 27 4

3 2.6X22 6.4 20 29 6

4 3.0x24 7.0 25 31 8

x2 HFMBERBEFR
Tab.2 Test scheme of geometrical parameters

75 A B C D E

1 1 1 1 1 1

2 1 2 2 2 2

3 1 3 3 3 3

4 1 4 4 4 4

5 2 1 2 3 4

6 2 2 1 4 3

7 2 3 4 1 2

8 2 4 3 2 1

9 3 1 3 4 2

10 3 2 4 3 1

11 3 3 1 2 4

12 3 4 2 1 3

13 4 1 4 2 3

14 4 2 3 1 4

15 4 3 2 4 1

16 4 4 1 3 2
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Tab.3 Summary of test results

REFS BWHURC, $ER/m FH10BEME /s ]

1 0.76 7.4 18.6 56.32
2 0.81 7.7 23.3 60.16
3 0.72 8.3 30.3 62.76
4 _ _ _ _

5 0.74 7.1 14.6 56.42
6 0.83 8.0 25.5 62.30
7 _ _ _ _

8 0.76 8.5 40.3 61.86
9 0.73 8.2 52.1 64.22
10 0.86 7.7 18.7 61.24
11 0.88 8.3 25.2 65.74
12 0.81 8.5 38.2 65.14
13 — — — —

14 0.74 7.4 22.2 56.24
15 0.82 7.8 30.5 62.90
16 0.78 8.3 42.1 63.58
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Tab.4 Analysis on experimental results of multiple indicator

i A B C D E

i 59.75 58.99 61.98 59.23 60.58 2 0T
Vi 60.19 59.98 61.16 62.59 62.65 B.,AE,D,C
-, VS

Vi 64.08 63.80 61.27 61.00 63.40 .
B B3, A3,E3,Dy4,C,y
Vi 60.91 63.53 61.24 63.14 59.47 g

R; 4.34 4.81 0.83 3.91 3.93 A3B3C\D4E;
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