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Abstract

Over time, the physical dimensions of electrical equipment have gradually diminished, while their
functionalities have continually expanded. This has led to a persistent increase in the power
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consumption and operating temperatures of internal components, thereby exacerbating the issue
of electrical equipment overheating. The research and development of thermal management tech-
nologies hold a significant position in the design and manufacturing processes of electrical equip-
ment, as they directly impact the thermal management efficiency during normal operation, which
in turn affects the product’s reliability and expected lifespan. Prior to the production phase of a
product, it is imperative to utilize thermal analysis software for optimizing the product’s thermal
performance and structural design. This study focuses on dynamic reactive power compensators,
employing Solidworks software to conduct thermal simulation analysis on the electrical cabinets of
dynamic reactive power compensators. The research primarily encompasses the following aspects:
during the model construction phase, the model is simplified as necessary to meet the parameter
requirements for thermal simulation and to establish the model diagram of the reactive power com-
pensator. In the thermal simulation phase, the software’s modules are utilized to perform fluid anal-
ysis on the electrical cabinet. By setting the flow boundary conditions and initial temperature condi-
tions, the internal flow field and temperature distribution within the electrical cabinet are simulated,
generating a temperature distribution cloud map. In response to the thermal requirements of dy-
namic reactive power compensators, this study designs a wind cooling solution. By comparing the
internal flow field and temperature distribution cloud maps under conditions with and without fans,
the impact of fans on thermal performance is assessed. The simulation results indicate that with the
installation of fans, the internal temperature of the electrical cabinet is significantly reduced, which
contributes to enhancing the long-term operational safety and stability of the equipment.
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Figure 1. Actual picture of the box
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Figure 2. 3D model
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Figure 3. Analysis model diagram

3. SRR

ANTE ISR A R EARAN R SR A — MR 2 RN 5 ZEAN R oGS R 2R e, X T I B o A,
A=A BRI B I — i R B U A SL AT 8 S, 1 S A3 AR T TG L gt
17, RSP A BHE Solidworks Kidfe 72 547 5€ SC, W LAELHER B0 3 Fir s SCIRPRE . Sl & fe 3%
RIS G2 SE PR s T 5, FEHEAT B0 S SO0 N 356 4506 1A KU DA R 5 3 IR I 0 2% A AT B A
anpe 4 MELS s a3 a G A IRIC M4 2 1T IR, s 6 B

i

My —

Figure 4. Cooling hole boundary diagram
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Figure 5. External inlet fan diagram
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Figure 6. Grid division diagram
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Figure 7. Box temperature diagram
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Table 1. Temperature comparison table
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