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Abstract 

To create a comfortable indoor environment is the main development direction of the current architecture based on energy 
conservation, which has aroused a great interest in passive design strategies of traditional vernacular dwellings. This study 
conducted a field measurement in a typical traditional vernacular dwelling in Huizhou to investigate the building performance. 
On the basis of the monitored indoor and outdoor environment parameters by auto-recorders, one-year evaluation is obtained in 
terms of four aspects, i.e. thermal environment, visual environment, acoustic environment and thermal comfort. Results show that 
the dwelling has a good indoor environment and thermal comfort in spring and autumn. The indoor thermal comfort is also good 
during summer due to good natural ventilation and sun shading. However, the indoor thermal comfort is not fully satisfactory 
during winter due to the poor air tightness, and the indoor relative humidity is relative high all the year round. The acoustic 
environment is found to comply with relevant standards for all the rooms. The daylight of living room and bedroom is mainly 
depending on the patio, which leads to insufficient visual environment as required for some time. 
© 2017 The Authors. Published by Elsevier Ltd. 
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1. INTRODUCTION 

It is commonly acknowledged that a comfortable indoor environment is a key issue for residential energy 
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conservation and sustainable development in rural areas [1]. The application of passive design strategies is an 
fundamental approach to provide thermal comfort and reduce the need of active devices to minimize the building 
energy demand. Consequently, passive design strategies are widely integrated in the traditional vernacular dwellings 
all over the world [2-3]. Despite the regional diversity, numbers of studies have revealed that the traditional 
vernacular dwellings are the picture built by local people using locally available material/resources and adaptive 
climate to deal with the indoor comfort [4-5]. In China, there are rich academic achievements on indoor 
environment of traditional vernacular dwellings in northwest region of China [6-7]. Some recent studies on 
traditional vernacular dwellings of south China concluded that it has strongly special local characteristics and a good 
natural ventilation is one of key elements to enhance indoor thermal environment [8-9]. For a specific geographical 
region of China that is characterized by hot summer and cold winter conditions, a few researchers [10-11] found that 
the traditional vernacular dwellings has an effective sunshading and insulation in summertime due to the building 
layout and wall construction. The indoor thermal comfort, however, is not fully satisfactory during winter. 
Improvement of indoor thermal comfort and the ventilation potential of patio are paid great attention for a better 
understanding of the traditional vernacular dwellings.  

The existing studies on traditional dwellings are mainly focused on thermal environment, and a comprehensive 
performance evaluation considering visual and acoustic environment is still lacking. Therefore, this study conducts a 
detailed field measurement on a typical traditional vernacular dwelling in Huizhou, and the indoor and outdoor 
environment parameters, i.e. temperature, relative humidity, SPL (sound pressure level) and illumination, are 
monitored by auto-recorders for one year. The indoor environment characteristics are then evaluated in terms of 
thermal environment, visual environment, acoustic environment and thermal comfort.  

2. OUTLINE OF THE MEASUREMENTS  

2.1. Description of the studied dwellings - Yuqing House 

The studied dwelling, named Yuqing House, is located in the village of Zhaji in Huizhou area. As Huizhou is 
located in the southwest region of the Anhui province in China, it belongs to the subtropical monsoon climatic. 
Huizhou traditional dwellings are still in original form without any alterations over time and have indigenous people 
living here. Yuqing House is oriented north to south, and it is a two-story dwellings combing with an internal 
courtyard. The total area is appropriately 410m2. The first floor consists of a kitchen, two living rooms, four 
bedrooms and two store rooms. In addition, the living room is directly connect to the patio, as shown in Fig.1(a). 
The second floor is attics which are currently used as store rooms. The passive design strategies of Yuqing House 
are effective in creating the pleasant microclimate due to its village location, building layout, the openings of 
building (Fig.1(b)). What’s more, the materials used in Yuqing House are primarily obtained from locally abundant 
and easily obtainable natural resources.  
 

                                 
 

                     a. Living room and patio                                                         b. Bedroom and its hollowing windows 
Fig.1. Indoor view of the dwelling considered in this study 
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