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Abstract: Traditional buildings in various parts of the world will produce different and unique architectural forms
and adopt responsive environmental design strategies to tackle the climatic challenges. The colonized countries
are left with the characteristic buildings of the colonial countries, but these buildings differed from the local
traditional buildings due to the geographical and climatic context. Taiwan was colonized by Japan from 1895 to
1945. During this period, in addition to public buildings such as government offices, banks or retail, Japan built
a considerable amount of residential houses in Taiwan. (Wu, 2018) This research project explored the
microclimate and cultural aspects of selected Japanese houses in Taipei and highlighted the indoor comfort
experiences. Fieldwork had been conducted in the houses and the analysis of the architectural type and history
between the original traditional Japanese houses in Kyoto, and the Japanese houses in Taipei during the
Japanese colonial period were also undertaken.
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1. Introduction

1.1 Background
In the 50 years of the Japanese occupation, the Japanese government has planned to improve
the urban environment in Taiwan and built dozens of towns targeting modernization.
Although in the construction of these cities and buildings, the Japanese adopted the
prototype of the Western countries or its derivative, but in the sense, it goes far beyond the
real construction. They have an impact on the future development of cities and buildings in
Taiwan. The construction of the Japanese occupation period also includes infrastructure such
as housing, and the dormitory of officials and teachers or professors is the main subject of
this thesis. Taipei and Kyoto were the capitals and major political centres of the occupation
period, hence the two sites will serve as a city to study the climate adaptability of architecture.
Taipei is classified in region Cfa which is humid subtropical climate according to the
Koppen classification. The difference in climate humidity and winter temperature between
both cities is significant. This study aims to explore the climate adaptability of Japanese
residential to Taiwan and the environmental approach to adapt to the climate.

1.2 Hypothesis and Methodology

In different regions, due to the diversity of cultural heritage, different architectures will be
constructed, and the styles, materials, and layout will be greatly different. The traditional
houses that were introduced during the Japanese occupation period were inhabited by the
Japanese who came to Taiwan for work or life. Not only humans, but also the buildings need
to adapt to the local climate and environment.



In the traditional architecture with the spirit of Japanese culture, different design strategies
were added or changed to achieve human comfort. Due to different solar angles between
seasons, the roof angle and dimensions were designed to block direct sunlight in summer and
reduce heat gain on facade. In addition, the free layout offers more advantages of natural
ventilation.

This study uses digital analysis to confirm the evidence provided by the literature review
in order to achieve convincing results for architectural design caused by climate differences
in Taipei and Kyoto. In order to validate the hypotheses mentioned, this study outlines the
history of Japan and Taiwan, the cultural reflections of Japan on traditional architecture and
the architectural changes that have been introduced to Taiwan. This research was supported
by a series of precedents that support the hypothesis. For the field research, the Japanese
dormitory in Taipei, Qingtian 76 and Hehe Qingtian were selected as research objects. Taipei
was the administrative centre of the Japanese occupation period, and the number of officials
and professors' quarters was also considerable. Since Qingtian Street was located in the
university school district (Daan district now), the professors at that time invested in building
their own houses to form a community. The area where high intellectuals gather and the
houses they design are worth exploring the adaptability of Japanese houses to the
environment and climate.

2. Literature Review and Context

In the 50 years of the Japanese occupation, the Japanese colonial government had planned
to improve the urban environment in Taiwan and built dozens of towns targeting
modernization. The study narrows down to the adaptation of the professors’ dormitory that
reserved during the Japanese occupation period to the environment. The characteristics of
traditional Japanese residences were revised after Japanese architecture were introduced to
Taiwan due to the climate difference. Although Kyoto and Taipei are both classified in region
Cfa which is humid subtropical climate according to the Koppen classification, (2018) the
foundation height, aperture size and ventilated windows are different from traditional
Japanese architecture to adapt the high temperature and humid climate in Taipei. (Yoshihiro,
2019)
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Figure 1. Monthly average climate data of Kyoto (left) and Taipei (right) in the 1960s (obtain from meteonorm,
2019)

Qingtian 76 and Hehe Qingtian in Daan, Taipei were selected as the main research cases
for this study based on the commonality and differential relationship between each other.
Both are also located in the community where the professors funded the construction.
However, the background difference of the designers led to the different spatial composition
and architectural performance of the two Japanese residential.

2.1 Architectural Languages

Both Japanese houses were built in the 1930s, the spatial composition can be seen that the
commonality is the service space was designed at the west side, and the significant spaces
like the engawa (corridor) and the zashiki (tatami room) were placed to face the south or east
side. The designer of Qingtian 76 was deeply influenced by Western culture because of



studying abroad. Therefore, the privacy-oriented features can be seen in the layout, and its
spatial sequence was arranged from public space to privacy space. Moreover, the louvre
window is a design that does not appear in traditional Japanese houses. This design can
reduce the solar gain indoor, and the attention to the shading design can be seen at that time.
On the contrary, Hehe Qingtian is a typical Japanese residential with the characteristics of the
spatial transparency and free layout. The epic of both residential were displayed in the
visibility graphs, and the results show that the higher the visibility value, the higher the
measured illuminance.
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Figure 2. Visibility graph of Qingtian 76 (left) and Hehe Qingtian (right).

3. Indoor Comfort

With the development of the economy and the improvement of people's living standards, the
requirements for indoor environmental quality and thermal comfort of the living room have
increased as well. People pay more attention to the indoor thermal environment that affect
the comfort of the human body.

The development of controllers has evolved from the most typical thermostatic control
to innovative control methods, all of which aim to achieve indoor comfort and save energy.

The control of indoor comfort demand on the cold and hot feeling by the human body
to the environment. As a guideline for control, many scholars have explored and proposed
comfort criteria. In the era of rapid development of mechanical ventilation systems, system
control is mature.

However, the comfort simulations in this section are aimed at the free running of entire
building throughout the year. In addition, the adaptability of Japanese residential to the
climate in Taiwan will be demonstrated in later chapters, including the previous chapters that
Japanese environmental design strategies in Taiwan will also be explored.

3.1 Visual Comfort

For the visual comfort indoor, most of the rooms had achieved DF 2-5% in Qingtian 76 and
Hehe Qingtian with the UDI criteria at least 50% of the occupancy period (8:00 - 17:00) was
met in the 1930s and 2019. The results of daylight analysis of 2019 were worse than those of
the 1930s due to the changes of context while daylight distribution more uniform. Coupled
with the analysis of average hourly solar irradiation throughout the year can learn about the
ingenuity of lighting and shading design by Japanese. From the sun angle analysis, it can be
seen that the roof perfectly blocks direct sunlight at noon in the summer, while other seasons
are allowed to enter the room.



Figure 3. Visibility graph of Qingtian 76

3.2 Thermal comfort

The effectiveness of the architectural design done by Japanese to adapt to the environment
in the 1930s is also the main question of this thesis. Seven indoor spaces in both residential
will be simulated by TAS for thermal comfort. However, for a more accurate analysis, the
zashiki will be displayed because it is the most representative space for the longest occupied
period of a day in a Japanese house. Thermal simulation was done to understand the indoor
comfort of the Japanese residential houses in Taipei in the 1930s. In addition, in order to
examine the environment and climate adaptability, Kyoto climate data of the 1930s was
analysed without changes of internal condition to compare the results with Taipei. By
assuming that the residential were located in Kyoto, the annual thermal comfort of Qingtian
76 and Hehe Qingtian in Kyoto were lower than that of the performance in Taipei can be
considered that the changes in the environmental strategies done by the Japanese in Taiwan
have a certain impact.

Figure 4. Zashiki of Qingtian 76 in Taipei (left) and Kyoto (right) in the 1930s

The key research methodology adopted for investigating the architectural and
environmental merits of the two selected Japanese residential houses combined field
investigations and performative analysis with different environmental scenarios in TAS to
understand the most suitable environmental design strategies in Taiwan. In order to more
accurately understand the comfort of people at that time and the life in Japanese houses,
long-term thermal comfort was analysed by TAS. A variety of environmental strategies can be
seen in figure 5 and different scenarios were illustrated. As the result of indoor daylight
analysis, the highly insulated structure especially roofing material needs to be applied along
with the well shading design. In addition, the importance of natural ventilation was confirmed
through data logger measurements and thermal analysis. Therefore, aperture schedule
according to seasonal temperature changes to achieve indoor comfort and natural ventilation
is an essential environmental approach in Taiwan.
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Figure 4. Environmental design strategies in Taiwan

4. Conclusion

This study explored local environmental design strategies suitable for Taiwan by investigating
Japanese residential houses with historical and cultural significance. To achieve this objective,
two Japanese residential houses in Taipei were selected for experimental research work. The
adaptability of Japanese traditional houses to the climate of Taipei was analysed in depth.
Through a variety of building performance analysis to understand the environmental design
strategies suitable for Taiwan, applications of these strategies can be applied to
contemporary architectural design. The research findings reveal that the solar control from
well shaded building envelope, stack ventilation through floor plenum, selective cross
ventilation and night cooling, and well managed aperture schedule control along with highly
insulated construction with thermal mass can significantly lengthen the free running period
throughout the year and enhance human comfort in contemporary residential buildings in
Taiwan.
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