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Abstract

As the core component of the water distribution system in cooling towers, the hydraulic perfor-
mance of the splash device directly affects the water distribution uniformity and the heat exchange

XESIH: EmEA, KEH, Xk, EE B Bk E KRG D). P RFSEAEIE, 2026, 16(1): 23-29.
DOI: 10.12677/se.2026.161003


https://www.hanspub.org/journal/se
https://doi.org/10.12677/se.2026.161003
https://doi.org/10.12677/se.2026.161003
https://www.hanspub.org/

WEL %

efficiency of packings. To clarify the hydraulic characteristics of the XX TP-III sprayer and provide
support for the optimal design of cooling towers, this paper conducts systematic tests on the flow
coefficient, uniformity coefficient and splash radius of the device under different water head pres-
sures through a splash device model test system. The test was carried out on the XX TP-III sprayer
with a nozzle diameter of 28 mm and a spray height of 1.0 m, with 5 water head conditions set in the
range of 0.6~1.4 m. The test results show that: the average flow coefficient of this splash device is
0.91, the flow characteristic number is 8.867, and the water splash uniformity coefficient ranges
from 0.025 to 0.216; the splash radius is positively correlated with water pressure—the higher the
water pressure, the wider the splash range. The research results verify the excellent hydraulic per-
formance of the XX TP-III splash device, which can provide important reference for the selection
and parameter optimization of the water distribution system in cooling towers.
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Figure 1. Schematic diagram of the sprayer device
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Figure 2. Photo of test platform
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Table 1. Test conditions
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e 1 T TAEKk(m)
IEIE 4% (mm) Wb 5 P (m)
1 2 3 4 5
28 1.0 0.6 0.8 1.0 1.2 1.4
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Table 2. The measured flow and pressure data
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0.6 6.830 0.906 8.832

DOI: 10.12677/se.2026.161003 26 EIER=S 412


https://doi.org/10.12677/se.2026.161003

W %

i3k
0.8 7.880 0.904 8.805
1.0 8.720 0.898 8.751
1.2 9.860 0.925 9.008
1.4 10.570 0.917 8.940
P ¥1H 0.910 8.867
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Figure 3. Under different pressure, the radial distribution of water
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Table 3. Homogeneous coefficient of spraying distribution
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Figure 4. Schematic diagram of spraying radius under different pressure
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