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Optimized Design of Louvers for Indoor Substations Based on Flow Field Analysis
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Abstract: The safe and stable operation of electrical equipment in indoor substation is affected by the operating en-
vironment temperature. Optimization is carried out on the louver air inlet in the “ mechanical exhaust+louver air in-
take” ventilation and the heat dissipation mode, aiming to improve the airflow organization distribution, enhance
ventilation and heat dissipation efficiency, as well as equipment operational efficiency. First, with the capacitor
compartment as the research object, the simulation model of the related equipment of the capacitor compartment
and the indoor environment is set up, the grid convergence index (GCI) is used to verify the independence of the
grid model, and the accuracy of the simulation results is verified by fitting the measured and simulation data.Then,
the scheme configuration and numerical simulation of the louvers aspect ratio (0.4,0.8,1.6) and the louvers tilt an-
gle (£60°,+45°,+30°,+0°) of the capacitor compartment are performed by the control variable method.Finally,
with the lowest temperature in the operating area of electrical equipment as the target, the louvers intake design pa-
rameters is optimized and analyzed. The research results show that the best scheme is the configuration scheme of

louvers width ratio 0.8 and louvers tilt angle —45°. The average temperature in the operating area of electrical equip-
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ment is 34.9 °C, the average flow rate is 0.47 m/s, and the average temperature decreases by 23.8% and the average

flow rate increases by 5.4 times compared to the original scheme.The airflow distribution is improved by matching

the louwer aspect ratio and tilt angle with the external dimensions of the electrical equipment. The optimization ef-

fectively reduces the temperature inside the capacitor compartment and provides a reference for the optimized de-

sign of ventilation and heat dissipation system for indoor substation.

Key words: indoor substation; operating environment; measurement and numerical simulation; louvers; opti-

mized design
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Fig. 1 Layout structure of capacitor room and ventilation and heat dissipation system
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Table 1 Thermal engineering parameters of the modular

substation enclosure structure
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Fig. 2 Schematic diagram of measured temperature and flow rate of capacitor chamber and measured field photos
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Table 2 Test instrument parameter information table
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three sets of grid models with a dimensionalized vertical
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Table 3 Numerical simulation scheme of shutter air inlet
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of capacitor chamber
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Fig. 8 Cloud map of the temperature field distribution of the shutter aspect ratio and louver tilt angle combination scheme

of the capacitor chamber
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