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1. Introduction
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The aim of this research is to measure and review indoor thermal comfort of CLT building during winter, 
with the case study Meldia research Advanced wood, Fukuoka, Kitakyushu.

1. Cross laminated timber, As one of the advancements in the development of processed wood 
materials, CLT provides major benefits in terms of lowering construction's carbon footprint.

2. Japan weather Condition, January and February in Fukuoka, Japan, have the lowest recorded 
average wintertime air temperatures. The daily maximum temperature at this time was 9°C, with 
an average temperature of 3°C.

3. Thermal Comfort, Measuring thermal performance is also related to thermal comfort which can 
be defined as the physical condition of the body that is better than the physical condition of the 
environment. 
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2. Methodology
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2.2 Field Measurement

2.1 Observation

AnemometerSmall temp. adn Humidity MeterGlobe Thermometer

2.3 Meteorological conditions during measurement 
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3. Result and Discussion
Building have two Function:

• Office 
Aticity: Typing= 65 Met
Clothes: Insulated Coveralls= 1.37 clo

• Workshop area
Aticity: Saw Work= 105 Met
Clothes: Insulated Coveralls= 1.37 clo

• Each Room Have HVAC

3.1 Observation Result

The measurement results show that the temperature increases every 
day on average at 7.30 am, this is because the temperature at the 
measurement location starts to rise since 7.30 am too, causing the 
temperature of ROOM 1 & 2 to rise. The highest peak temperature 
for each room is different, in ROOM 1 it is at 26.5 Celsius while the 
peak in ROOM 2 is at 20 Celsius, this happens because ROOM 1 has 
an HVAC that is on throughout working hours which causes the 
temperature to be warmer.

3.2 Field Measurement Result

- Air Temperature
- Relative Humidity
- Comparison Temperature Top and Bottom

• Dari hasil pengukuran menunjukan kenaikan suhu 
pada tiap harinya rata-rata pada jam 7.30 pagi, hal ini 
karena suhu pada lokasi pengukuran mulai naik sejak 
7.30 juga,  mengakibatkan Temperature ROOM 1 & 2 
menjadi naik. Puncak tertinggi suhu setiap ruangnya 
berbeda, pada ROOM 1 berada pada angka 26.5 
Celcius sedangkan puncak pada ROOM 2 berada di 
angka 20 Celcius, hal ini terjadi karena ROOM 1 
Memiliki HVAC yang menyala sepanjang jam kerja 
yang menyebabkan suhu menjadi lebih hangat.

The measurement results show that the temperature increases every 
day on average at 7.30 am, this is because the temperature at the 
measurement location starts to rise since 7.30 am too, causing the 
temperature of ROOM 1 & 2 to rise. The highest peak temperature 
for each room is different, in ROOM 1 it is at 26.5 Celsius while the 
peak in ROOM 2 is at 20 Celsius, this happens because ROOM 1 has 
an HVAC that is on throughout working hours which causes the 
temperature to be warmer.
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3. Result and Discussion
3.3 Comparison Measurement Analysis
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4. PMV Analysis
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• The measurement results show that areas far from ventilation and entrances have 
comfortable temperature conditions for carrying out activities, because air can go in 
and out through these openings.

• The use of HVAC and skylights in this CLT building , results in a top and bottom 
temperature difference of 0°C -2.6°C, it is recommended to minimize the use of 
HVAC and skylights so that the temperature difference can be reduced.

• The PMV results for room 1 during working hours are above +0.5, so it is 
recommended to reduce the HVAC temperature from 22°C to 20°C.

5. Conclusion



Optimizing Winter Indoor Comfort: A Comprehensive Analysis of Thermal Perfomance in CLT Building- A Case Study on 
Meldia Research Institute For Advanced Wood | Muhammad Ridho Saputra

Institut Teknologi Sumatera

[1]  A. Younis and A. Dodoo, “Cross-laminated timber for building construction: A life-cycle-assessment 
overview,” Journal of Building Engineering, vol. 52, p. 104482, 2022.

[2]  Y. Dong, X. Cui, X. Yin, Y. Chen, and H. Guo, “Assessment of energy saving potential by replacing 
conventional materials by cross laminated timber (CLT)—a case study of office buildings in China,” Applied 
Sciences, vol. 9, no. 5, p. 858, 2019.

[3]  I. L. Niza, I. M. da Luz, A. M. Bueno, and E. E. Broday, “Thermal Comfort and Energy Efficiency: 
Challenges, Barriers, and Step towards Sustainability,” Smart Cities, vol. 5, no. 4, pp. 1721–1741, 2022.

[4]  F. R. d’Ambrosio Alfano, B. W. Olesen, B. I. Palella, D. Pepe, and G. Riccio, “Fifty years of PMV model: 
Reliability, implementation and design of software for its calculation,” Atmosphere (Basel), vol. 11, no. 1, p. 49, 
2019.

[5]  M. Takasu, R. Ooka, H. B. Rijal, M. Indraganti, and M. K. Singh, “Study on adaptive thermal comfort in 
Japanese offices under various operation modes,” Build Environ, vol. 118, pp. 273–288, 2017, doi: 
https://doi.org/10.1016/j.buildenv.2017.02.023.

[6]  “ASHRAE STANDARD,” 2010. [Online]. Available: www.ashrae.org

6. Reference


