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[ 摘要 ] 

近年台灣經濟發展快速，人口密集都會區及科學園區用電急遽增加，尤其是高科技產業中半導體及光電產業更是供
往的埋設方式，對未來之擴充無法提供周詳且長遠的規劃及供電品質，尤其佈設施工時常造成其他管線的損壞、道

景觀或安全或維護管理都會造成非常大的影響，共同管道之應用是現代都會區或科學/工業園區必走之途徑。唯超高
及安全可靠度均非常重要！ 
故本研究針對共同管道中「超高壓電纜地下洞道之冷卻系統」，以興建成本最低但能滿足冷卻效益之「通風冷卻」

井1機械式抽風、豎井2自然通風）、送風式（豎井1機械式送風、豎井2自然通風）及推拉式（豎井1機械式抽風、

效果，本論文採用商用氣流模擬分析軟體FLOVENT進行三維電腦模擬分析，並計算電纜洞道內的溫度場、速度場

經由研究設計之3回線共45,000W之161kV電纜發熱量，在外氣溫度30℃及18℃的條件下，抽吸式、送風式及推拉

氣溫度30℃之下洞道溫度約為35.4℃，外氣18℃下洞道冷卻效果約可達23.3℃，冷卻區間也都可達1000m，三種通

[ 英文摘要 ] 

Electricity supply has become a significant issue as the population and industries grow massively in metropolitan
plays a greater role as for high-tech industries especially in the semiconductor and Electro-Optical fields. Traditio
provide electricity. As the increases of the public and environmental awareness, more elevated power lines goes
encountering unavoidably problems in cable capacities and stability with larger demand. Furthermore, during the
in damaging other underground pipes, causing traffic jams and road repavement, which makes destructive condi
power lines. Therefore, an underground utility tunnels shall provide a more efficient and long-lasting quality for m
As we know, the internal temperature of the underground utility tunnels shall not exceed 370C. This is an importa
the extra-high voltage power line. This research will analyzing a variety of methods for cooling extra-high voltage
purpose is seeking for a better air ventilation cooling method with low initial cost and high efficiency. Three major
as following: Aspiration, Forced draft and Aspiration draft. Each method consist two ventilation shafts. If Aspiratio
(suction) ventilation and the other operated with natural ventilation. Forced draft is adopted, one shaft will be ope
operated by natural ventilation and Aspiration draft with two shafts, both operated by mechanical (supply/suction
In this paper, FLOVENT（FLOVENT business software）was adopted to process the 3D computer simulation an
with the power line inside the underground tunnel. Three circuits were designed and based on the heat losses of 
external temperature of 300C and 180C, Aspiration, Forced draft and Aspiration draft all successfully maintain th
Be more specific, when external temperature was below 300C, temperature in the tunnel was approximately at 3
temperature in the tunnel could be kept at 23.3℃. General speaking, there aren＇t much of differences between 
Forced draft and Aspiration draft can be adapted by users on demand. 
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