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Fig.1 Carriage schematic diagram of YW25G air-conditioning hard berth sleeper train
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Fig.2 Hourly railway carriage indoor temperature and energy consumption of the train from Nanchang to Xiamen
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Fig.3 Hourly railway carriage energy consumption and the energy ratio in various parts
of the train from Nanchang to Xiamen
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Fig.4 Hourly total load of railway carriage at different indoor wind speed
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Fig.5 Hourly total load of railway carriage in different indoor temperatures
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Tab.3 Calculation of energy-saving in different indoor temperatures

P C I KA kW TREE/% ZENEEIC I KA kW TREE/%
24 39.78 -12.59 27 32.12 9.08
25 37.32 -5.65 28 29.45 16.64
26 35.33 0.00 29 27.00 23.57
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Tab.4 Calculation sheet of PMV-PPD in different indoor temperatures
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Tab.5 Calculation table of PMV-PPD in different indoor relative humidity
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60 -0.328 7.232
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Fig.6 Hourly total load of railway carriage in different indoor relative humidity
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Tab. 6 Calculation of energy-saving in different indoor relative humidity

AL /% KA kW TREE/% AHHT R /% I KA kW TREE/ %
40 42.17 -19.37 65 33.08 6.38
45 40.31 -14.10 70 31.06 12.08
50 38.48 -8.91 75 29.10 17.63
55 37.28 -5.52 80 27.29 22.76
60 35.33 0.00
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Comprehensive Research of Thermal Comfort in Carriage
Based on Energy Consumption Analysis

Xu Qing',Chen Xia', Wang Weidong®, Qu Ruigui’, Liu Guanghai*, Luo Jian®

(1. Scool of Civil Engineering and Architecture, East China Jiaotong University , Nanchang 330013, China; 2. School of Power En-
gineering, Jiangxi Vocational and Technical College of Electricity, Nanchang 330013, China; 3. School of Building Environment,
Guangzhou City Polytechnic, Guangdong 511400, China; 4. School of Bussiness, Guangzhou University , Guangdong 511400, Chi-
na;5. Human Resources Department, Nanchang Railway Administration, Nanchang 330013, China)

Abstract: With the rise of people’s living standard, the passengers demand more comfort of the train. How to
ensure passengers’ thermal comfort and reduce the energy consumption at the same time has become a hot topic
of current research. Based on the thermal comfort evaluation and energy consumption models of carriage, this ar-
ticle discusses the influence of wind speed, temperature and relative humidity on train air-conditioning energy
consumption and comfort level. It also proposes energy-saving control measures in train air-conditioning sys-
tem, which provide the theoretical references for air conditioning energy-saving technologies and train comfort.
Key words: train air-conditioning ; energy consumption model; comfort; energy-saving
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