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ABSTRACT 

This paper presents the estimation method of the cooling load in a platform of an underground 

station where various heat load factors exist, such as train wind, infiltration from upper floors, heat 

generation from the cooling system of cars, train brake systems, lighting and passengers on platforms. 

For appropriate load estimation, each factor is examined using results of measurement and 

Computational Fluid Dynamics (hereafter CFD). In the CFD simulation, trains are modeled as 

moving bodies to simulate train wind. The improved formula for each factor is proposed in this paper 

and the obtained cooling load shows good agreement with the real load. 

1. Introduction 

Underground stations on the Sobu Line of Japan Railway 

(hereafter JR Sobu Line) that links two big Japanese cities, 

that is Tokyo and Chiba, were constructed more than 30 

years ago. The actual cooling load of the stations observed 

in recent years is much lower than the designed cooling 

load. The primmy reason is the difference between the load 

property estimated 30 years ago and the recent actual one. 

For example, the heat release from the train brake system 

and cooling system of cars has decreased due to the 

improvement of train mechanics. In this paper, the real 

cooling load measured in Shin-nihombashi Station of JR 

Sobu Line is examined and the load estimation method is 

discussed in order to improve the accuracy of the estimated 

cooling load of underground stations. 

2. Difference between designed load and real load 

Fig. 1 compares the designed cooling load over 30 years 

ago and the recent real cooling load of Shin-nihombashi 
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Station at a peak period in summer. In many underground 

stations on the JR Sobu Line, including Shin-nihombashi 

station, the actual cooling load is much lower than the 

designed cooling load. This is not only because there exists 

a difference in the number of trains and passengers, but also 

because the recent actual load property is different from the 

load property designed over 30 years ago, such as a 

reduction of heat release from trains and a decrease of the 
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Design conditions 

- Temperature: 28°C 
- Humidity: 60% 

(At 18:00 on August 17,2012) 

Operation conditions 
-Temperature: 28°C 
-Humidity is not controlled 
-Air flow rate ofHVAC: 

80% of maximum rate 

Fig. 1 Designed load over 30 years ago and the 

measured load at a peak period in summer 2012 for 

the platform of Shin-nihombashi Station 
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