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Evaluation model of indoor thermal comfort for passive
houses in cold regions in winter
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Technology, Tianjin University, Tianjin 300072, P. R. China)

Abstract: Previous studies on thermal comfort mainly focus on air-conditioned rooms, whereas passive
houses mainly rely on passive technology to ensure comfortable indoor environment. In order to study the
thermal environment and the influence of passive technology on thermal comfort of passive houses in winter
in cold regions, a passive house in Tianjin area was selected as the research object. The experiment was
carried out in two conditions: with heating and without heating. Through indoor environmental test and
questionnaire survey, the actual thermal sensation polling value TSV under each working condition was
obtained. After data fitting, the TSV model was compared with the PMV model. The original thermal
comfort prediction model without heating was modified due to the large deviation of the model. Finally, a
thermal comfort evaluation model for passive houses in cold regions was obtained under heating condition
and without heating condition. The results show that 44 % of the people want the temperature to rise under

the condition of no heating. Passive technology alone cannot completely satisfy the thermal comfort
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requirement of passive housing in cold areas in winter. However, the actual acceptable temperature limit
was reduced by 1.93 degrees centigrade under the condition of no heating, suggesting that users are more
adaptable to the thermal environment and the transition season can be appropriately extended.

Keywords: thermal comfort; passive house; model calibration and verification; comparative analysis
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Fig. 1 Passive house plan
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Table 1 Overall thermal environment parameters of passive house in winter

P 2SR EE/C IR L/ C A X L/ Vo ZRWH/ (mes™)
To it A T it A To A To it A
S E 20.55 26.64 21.21 26.28 40.02 20.05 0.22 0.11
5PN E] 24.90 31.90 24.70 31.70 60.90 39.20 0.42 0.26
5 /ME 14.50 22.20 14.10 21.80 14.10 2.40 0.12 0.00
o U A 22 2.79 2.02 2.83 1.87 13.81 6.36 0.08 0.05
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Fig. 2 Frequency distribution of thermal sensory voting
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Fig. 3 Frequency distribution of thermal expected voting
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Fig. 4 Frequency distribution of door and window opening rate
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Table 2 Comparison of Thermal Comfort Models

5 T LR T80 HEBE T80
TSV PMV TSV PMV
EYEY ¥ y = 0.18x — 4.37 y = 0.43x — 9.93 y = 0.20x — 4.99 y = 0.25x — 5.91
R? R?= 0.591 R?= 0.8783 R?= 0.9153 R?= 0.9916
R 0.18 0.43 0.20 0.25
rhdE iR /C 24.60 23.23 24.55 23.87
AEZ R TR/ C 18.96 20.89 19.63 19.83
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