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Abstract

The geometric model of internal runner was constructed in Pro/E software. The internal flow field of
the Rain Bird 30PSH impact sprinkler was conducted by using computational fluid dynamics ( CFD)
software Fluent with RNG k£ — & model at ten different pressure values and four types of range nozzle.
Relationship between flow rate, inlet pressure and average velocity of outlet of range and spreader nozzle
were evaluated. The results showed the flow rate of spreader nozzle was almost the same regardless of
shifting the diameter of range nozzle. The distribution between range and spreader nozzle depended on the
diameter of range nozzle was independent with inlet pressure. The average velocity magnitude of the range
nozzle increased with the increasing of inlet pressure but spreader nozzle would not. The turbulent kinetic
energy of range and spreader increased with the increasing of inlet pressure was independent with nozzle
size. The standard deviation of static pressure, turbulent kinetic energy, velocity of range nozzle and
static pressure of spreader nozzle were almost in direct proportion to inlet pressure. Biggish and irregular
changing was happened to standard deviation of turbulent kinetic energy and velocity of spreader nozzle.
Flow field visualization indicated that joint of runner and spreader nozzle had maximal static pressure.
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Tab.1 Contrast between simulated and standard flow rate of sprinkler with four types of range
nozzles and ten different inlet pressures
F M H AR/ mm
AH 5.16 5.56 5.95 6.35
&
/kPa B e R E MR BB R e xR BRnE WRnE AR SRR R AR
/Les™' /Les7! /% /Les™ /Les! /% /Les™h /Les ! /% /Les™h /Les! /%
200 0. 440 0.567 22.42 0.471 0. 631 25.24 0.509 0. 700 27.31 0.581 0.769 24.53
250 0.542 0. 639 15.13 0.582 0.714 18.45 0. 625 0.783 20.21 0.717 0. 867 17.28
300 0. 629 0.703 10. 57 0.675 0.786 14. 11 0.725 0. 856 15.22 0. 832 0.956 12.95
350 0.704 0.756 6. 88 0.757 0. 844 10. 40 0.814 0.922 11.73 0.933 1.031 9.49
400 0.773 0. 808 4.41 0.831 0. 894 7.08 0.893 0.964 7.36 1.019 1. 100 7.36
450 0. 835 0. 853 2.13 0. 898 0.942 4.62 0.967 1.014 4.67 1.103 1. 164 5.24
500 0.893 0. 900 0.83 0.962 0.986 2.45 1.034 1.103 6.20 1. 181 1.228 3.81
550 0.949 0. 944 0. 46 1. 021 1. 033 1.20 1. 099 1. 158 5.16 1.258 1.292 2.58
600 1. 001 0.983 1.81 1.077 1.072 0. 45 1. 159 1.203 3.67 1.328 1.358 2.24
650 1. 050 1.022 2.71 1. 130 1. 111 1.71 1.216 1. 244 2.217 1.388 1.425 2.57
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Tab.2 Flow rate of range and spreader nozzle and their proportion with four types of range
nozzles and ten different inlet pressures
FWEHE B A2/ mm
AH 5.16 5.56 5.95 6.35
YT B LT B I B0 B B
/kPa b Wik A MiE W kL i bt Wik A Wi W
/Les™ /LesT! /Les™ /LesT! /Les™ /Les™! /Les™ /LesT!
200 0. 344 0. 095 3.62 0.376 0. 095 3.96 0.414 0. 094 4.40 0. 487 0. 093 5.24
250 0. 424 0.117 3.62 0. 464 0.117 3.97 0.508 0.116 4.38 0. 602 0.115 5.23
300 0.492 0.136 3.62 0.538 0.136 3.96 0.590 0.135 4.37 0. 698 0.133 5.25
350 0.551 0.153 3.60 0. 603 0.152 3.97 0. 662 0.151 4.38 0.783 0. 150 5.22
400 0. 604 0.168 3.60 0. 664 0.168 3.95 0.727 0. 166 4.38 0. 855 0.164 5.21
450 0. 652 0.181 3.60 0.717 0.181 3.96 0.786 0.180 4.37 0.925 0.177 5.23
500 0. 699 0. 194 3. 60 0.766 0. 194 3.95 0. 841 0.192 4.38 0. 990 0. 190 5.21
550 0.742 0. 206 3.60 0.814 0.206 3.95 0. 892 0.204 4.37 1.055 0.202 5.22
600 0.782 0.218 3.59 0. 859 0.217 3.96 0.943 0.215 4.39 1.114 0.213 5.23
650 0.822 0.228 3.61 0.901 0.227 3.97 0.988 0. 225 4.39 1.165 0.223 5.22
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