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Abstract — The thermal comfort of the teacher’s lounge at the Public School
Buildings of SDN 27 in North Pontianak is an important factor in providing
room conditions to support the activities of teaching staff. Thermally,
comfortable conditions play a role in increasing the productivity of teaching
staff. However, the thermal condition of the teacher’s lounge at SDN 27 in
Northest Pontianak does not meet the thermal comfort standards. Based on
the facts, the thermal condition needs to be solved to achieve comforts in
teacher’s lounge. Formulation of indicators for thermal comfort conditions
was conducted in this research with CFD simulation. A seven-day research
process obtained on the observation of thermal comfort levels in the teacher’s

February 29, 2024 lounge. The modeling of the software includes indicators for adding heat

loads under the roof and changing the wall paint color to beige. Both
indicators can reduce the room temperature by 9.4 °C. In addition, changing
Zairin Zain the opening and applying cross ventilation are also indicators that the
zairin.zain@untan.ac.id teacher’s lounge achieves a comfortable, thermally neutral condition. The
final result of this study is that a teacher’s lounge has a 0.26 value of thermal
comfort, and the room conditions have a neutral thermal sensation value.
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I. INTRODUCTION

Thermal comfort in a room is an aspect that affects the success of a building. Thermal comfort is
a feeling of comfortable condition that influences people and it affects a person’s productivity (Sativa
& Adilline, 2021). Thermal comfort requirements can only be felt during activities by human beings
with a healthy body condition. The thermal comfort marked by each individual can be different from
one another (Wang et al., 2018). However, generally, these differences will remain within the value of
the same thermal sensation. Aspects of thermal comfort need to be applied in expansion designing, both
for residential houses and public buildings. A public building, as an example is a elementary school,
needs to be designed according to thermal comfort requirements.

Public school construction in Indonesia generally does not evaluate the level of thermal comfort
for daily activities in academics (Gunawan & Ananda, 2017). Schools are built only with the aim of
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being a place of learning, with some designed spaces to support the success of an education. The
problems related to thermal comfort are not only considered in the design of building construction. In
the case of buildings, the increase in thermal comfort costs in tandem with rising energy prices is
noticeably greater (Raimundo & Oliveira, 2022). Generally, the achieved level of thermal comfort in
public school buildings will be resolved by the use of artificial ventilation. Prakash and Ravikumar
(2015) mentioned that to maintain enough ventilation is one way to ensure indoor thermal comfort;
however, this depends on a number of variables, including wind speed, outside temperature, building
topography, surrounding height, form, and orientation, as well as the kind, size, and location of window
openings. Commonly found in construction, many public schools generally apply natural ventilation for
air circulation (Wardhana & lyati, 2018). Most public elementary schools in Pontianak City still use a
natural ventilation system that utilizes the climatic conditions around the school environment (Saputra,
2020). The perimeter of the public school for the general room has a lower airflow rate than the center.
Air movement provides the room with steady air change and even air circulation. The rate at which
outside air is swapped for and replenished with fresh air depends on the wind speed (Monica et al.,
2022b). This study is a beneficial effort to achieve thermal comfort inside rooms even though the school
building uses a natural air conditioning system.

One of the public elementary schools in Pontianak City that uses natural ventilation is SDN 27 in
North Pontianak. This public school building, which is established by the city government, has several
spaces that are used to support activities in the school. The design of this public building is commonly
constructed according to the Ministry Guidelines for Elementary Schools. According to the guidelines,
the design will follow the number of needed spaces for academic activities without any awareness of
the comfortability of the users. An example is the teacher’s lounge, which becomes an office for teaching
staff. A comfortable teacher lounge plays a role in the productivity level of teaching staff. This is a factor
in the success of the teaching and learning process in schools, which is, of course, balanced with the
ability of the teaching staff to manage student learning activities (Fitrianawati & Kurniawan, 2020).
Thermally, uncomfortable room conditions can make its occupants dizzy (Sari et al., 2022). Other
symptoms of an uncomfortable room are dehydration, stuffiness, and loss of concentration.

The teacher’s lounge of the SDN 27 North Pontianak does not have good air circulation, and the
level of thermal comfort exceeds the neutral thermal comfort limit. Under certain circumstances, the
room’s airflow is shaped like a straight line. Because of the straight-line arrangement, air will swiftly
enter the space through the inlet ports and escape through the outlet apertures. The air circulation pattern
is nearly constant across the room (Monica et al., 2022b). The inability to achieve thermal comfort in
the teacher's lounge is attributed to elevated air and radiation temperatures both inside and outside the
room. In addition, wind speed and air humidity also affect the level of thermal comfort in the teacher’s
lounge. Sangkertadi and Syafriny (2016) advised that buildings in tropical and humid locations need to
be provided with architectural devices, such as electrical fans and efficient linked shading mechanisms,
to prevent excessive mean radiant temperature and to maintain the ideal wind speed. These two thermal
comfort factors are climatic circumstances, and those are also difficult to control. Based on visual
observation, the teacher’s lounge is applying features to adjust to a thermally comfortable condition.
Some apply several indicators that can indicate a condition in the teacher’s lounge, trying to apply
features for its thermal comfort. The thermal comfort of the room needs to be created because this
situation has a direct impact on the teaching staff who are doing academic activities in the room during
working days.

II. METHODOLOGY

This study took place in the teacher’s lounge of SDN 27 in North Pontianak (see Fig. 1). The
teacher’s lounge has a capacity for 10 teaching staff. Data measurement in this research was carried out
for seven days during March 2022, which is the peak of the sun’s culmination. The days used as samples
for data collection are the days before the culmination on March 10, 15, and 17, 2022; the day when the
sun peaks is March 21, 2022; and the day after the peak solar culmination is March 22, 23, and March
25,2022 (Monica et al., 2022a). The data measured in this research are air temperature values, radiation
temperature values, wind speed levels, and indoor air humidity values. Research has generated data
limitations related to the building’s construction and climate circumstances without conducting direct
interviews with existing users. The primary data are continuously developed as a basis for analysis and
design recommendations for future adaptive reuse buildings. Using data obtained from these
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measurements, a singular dataset is selected as a reference for the room condition with the highest level
of thermal comfort. This dataset serves as a benchmark for establishing indicators to attain a neutral
level of thermal comfort in the room.
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Fig. 1. Object of Research
Source: Authors (2023)

The assessment of thermal comfort in this study utilized the Predicted Mean Vote (PMV) method.
The result of the PMV is seven points of thermal sensation value (Dede, 2019). The thermal sensation
values are cold (-3), cool (-2), slightly cool (-1) neutral (0), slightly warm (+1), warm (+2) and hot (+3).
The level of thermal comfort is comfortable if it is in a neutral zone (Delyuzir & Murni, 2019). This
study will conduct an assessment of thermal comfort referring to the numbers in the PMV.

This research utilized Computational Fluid Dynamics (CFD) simulation software to get a three-
dimensional model of comfortable thermal conditions. CFD simulation can describe the thermal
conditions of the original room conditions and the room conditions as changes result to achieve thermal
comfort conditions. This software is used to manage measurement data by adding information related
to room sizes, factors that affect thermal comfort, building materials used, and the direction of wind
movement in and out of the room (Latif et al., 2016). Changing room to achieve thermal comfort are
carried out by adding materials, changing openings, and changing paint on the walls of the teacher’s
activity room at SDN 27 in North Pontianak. The following is the equation used to obtain the thermal
comfort indicator of space:

U=1//fy + Ry +1//fy) e 1)
Q:= A U.AT i, (i1)
AT = [, . Tj oo, (iii)
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III. RESULTS AND DISCUSSION

The highest level of thermal comfort in the teacher’s lounge is 2.80. This score describes that the
condition of the teacher’s lounge has a hot thermal sensation. The teacher’s lounge does not reach a
comfortable thermal condition because the air temperature and room radiation temperature are too high.
The high air temperature factor causes an increase in the value of the thermal sensation of the room
(Pratama, 2021). The air temperature in the room is 33.7 °C, and the humidity value is 57.7%. The room
temperature is high due to the hot and scorching weather around the school environment. According to
Lala and Hagishima (2023), warm and intense temperatures highlight how humans’ susceptibility to
heat exposure can affect their health, including the manifestation of physical signs of heat exhaustion.
This condition is exacerbated by low air movement in the room. The high level of thermal comfort value
makes the room have to undergo several changes so that the room can have a neutral level of thermal
comfort. The change was made because the teacher’s lounge still uses natural ventilation.

Changes are made to achieve thermal comfort by taking into account the factors of air
temperature, radiation temperature, and wind speed (Shafa & Sari, 2022). These three factors are
important because they are included in climates that affect the value of thermal comfort based on the
PMV standard (Fidela, 2019). The value of the radiation temperature can be reduced by adding heat-
resistant material in the form of double-sided aluminum foil bubble at the bottom of the roof covering
(Dien et al., 2021). The decrease in the value of radiation temperature is proportional to the decrease in
the air temperature value. It can be concluded that the addition of a heat retainer will also make the air
temperature in the room decrease. In addition to heat-retaining materials, wall areas that are directly
exposed to solar radiation will be coated with wall paint. In discussing the impacts of body temperature
in a hot environment, Rahma et al. (2020) mentioned that the weak group includes the relationship
between blood pressure and body temperature in a hot workplace, which has a positive orientation and
alters the physiological response of the body.

Wall paint with a low absorption value affects the absorption of radiation from the outer walls to
the interior walls (Wahyudi et al., 2018). Bright or lighter wall paint colors have a lower absorption
value than dark wall paint colors such as dark green, dark blue, and black (Chairi, 2019). This study
provides an indicator by changing the existing wall paint color, which is dark green (a = 0.88) to cream
(a = 0.3). Calculations were carried out to obtain the value of the temperature change due to changing
the color of the wall paint by using equation 1 to get a result of 6.53 W/m? °C. Abdullah and Faraj (2022)
mentioned that the value of the temperature change due to changing the color of the painted wall was
approximately equally difference in the external and internal temperatures. These results were then
calculated using equation 2 and got a result of 1.4 °C. Based on these formulas, it is known that the air
temperature value decreased by 1.4 °C as a result of the change of dark green wall paint (o = 0.88) to
cream (o= 0.3). The application of this indicator still does not meet the value of thermal comfort because
the air temperature in the teacher’s lounge is still below the thermal discomfort value of 32.3 °C.
Furthermore, other indicators are needed to achieve a comfortable thermal room condition. The next
indicator to be considered to achieve thermal comfort inside the teacher's lounge is the use of a heat-
resistant coating under the roof of the teacher's lounge.

Calculations to determine changes in the value of indoor air temperature due to the addition of
aluminum foil bubble double sides using equation 3. Wang et al. (2017) and Zhu and Wang (2020),
stated that bubble with more volume is more efficient in improving properties of the composite and a
positive effect on the thermal insulation. The results of these calculations show that there is a decrease
in room temperature of 8 °C. This condition certainly makes the temperature in the teacher’s lounge
already within the thermally comfortable air temperature range of 24.3 °C. The addition of a heat-
resistant coating provides a high air temperature reduction effect. According to the testing findings of
Guo et al. (2012), the heat-reflective insulating coating could successfully lower the temperature of the
outside wall surface. The total decrease in indoor air temperature due to the addition of heat-retaining
material in the form of double-sided aluminum foil bubble and the change of dark green wall paint color
to cream is 9.4 °C. According to Shen et al. (2011), reflective coatings can significantly reduce exterior
and interior surface temperatures by using different coatings, with the maximum reduction in many
possibilities of mean radiant temperature. The impact of reflective coatings on indoor environment and
building energy consumption depends on the location, season, and orientation of the building. By using
heat-retaining material, the thermal conditions will resolve the problem of high air and radiation
temperatures inside the teacher’s lounge. However, another problem that will arise is that the condition
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of the room will become stuffy and make the teaching staff cramped and hot.

The value of heat absorbed is less making the value of the air temperature decreases. The level of
thermal comfort will be achieved in these conditions. However, to create comfortable and not stuffy
room conditions, good air circulation is needed (Rahmat et al., 2020). An alternative to creating air
circulation in space is to maximize the movement of the surrounding air. This action can spread evenly
across all points in the space (Ginting, 2021). As per the suggestion for design, the opening point is
lower than the outlet. This change is made with the consideration that air will move from areas of high
pressure to areas of low pressure. According to Chu et al. (2015), adding one opening can dramatically
raise the air change rate. The location, size, and external wind speed had no bearing on the dimension-
less exchange rate of shear ventilation. However, there is a linear correlation between the wind speed
and opening area and the air change rate. The location of the ventilation above the window compared to
the location of the ventilation below the window has lower air pressure. Ventilation placed at the bottom
gives the effect of wind entering the room more quickly and can exit through outlet openings that are
located higher. Based on this explanation, the wind should be able to reach all points in the room, and
this condition certainly has an effect on the level of thermal comfort.

Openings in the teacher’s lounge have two functions: inlet openings and outlet openings. This
space only has one side for access to the air circulation in and out. The use of openings with dual
functions is called a one-sided opening (Latif, 2020). The use of one-sided openings is less effective for
the teacher’s lounge because the amount of air that enters is not proportional to the number of activity
occupants. This condition can cause the room to become stuffy because the teacher’s lounge uses a
natural ventilation system that depends on the rate of air flow that enters the room. The size of the
openings for the activities of the teachers at SDN 27 in North Pontianak is described in Table 1. The
lounge for the teachers at SDN 27 in North Pontianak has three types of openings that are divided into
doors, windows, and/or ventilation at the top of the windows and doors. The shape design of all the
openings in the teacher's lounge is found as a rectangle with a lined position.

Table 1. Teacher’s Lounge Opening Size in SDN 27 North Pontianak

Opening Inlet opening Outlet opening

Door 2m* 1 m(1 door) 2m* 1 m(1 door)

Window 0.9 m * 0.7 m (6 windows) 0.9 m * 0.7 m (6 windows)

Ventilation 0.5m *0.7 m (6 ventilations); 0.5 m * 0.7 m (6
0.5 m * 1 m (1 ventilation) ventilations); 0.5 m * 1 m (1

ventilation)

Source: Authors (2023)

Based on the CFD simulation, it can be seen that the air movement in the room is asymmetric.
The visible wind color indicator is dominated by blue on the side of the wall that is far from the opening.
This condition can be interpreted as indicating that the movement of air in space is irregular. Under the
conditions in the environment, a wind speed value of 0.25 m/s cannot reach all corners of the room.
However, the area near the side of the opening has air movements ranging from 0.1 m/s to 0.25 m/s.
This condition has met the recommended wind speed standards. However, the room has a high
temperature value and is not proportional to the wind speed in the room to be able to achieve a
comfortable thermal condition.
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Fig. 2. Air Flow in Teacher's Activity Room in SDN 27 North Pontianak
Source: Authors (2023)

A brief description can be added as per the room condition using CFD simulation, which was also
carried out to determine the value of the PMV in the teacher’s lounge (see Fig. 2). The results of the
simulation that was carried out in the teacher’s lounge on March 23, 2022, showed that the room had a
PMYV value above 2.5 (see Fig. 3). This condition is certainly beyond the recommended thermal comfort
limits. Based on this, the opening of the room must be changed so that the wind can enter according to
the needs of the space. According to Wang et al. (2020), optimal conditions for wind energy exploitation
are defined as average wind velocity values greater than 3 m/s for each intake direction. Before being
able to determine the change in openings to meet thermal comfort, calculations are needed to determine
the value of the wind speed required for the space to reach the comfort point. The calculation of the need
for air flow in the room under certain temperature conditions and calculating the required opening area
to maximize the movement of air flow can use equation 4 and continue with equations 5 and 6. The
results of these calculations show that the teacher’s lounge requires 4 m? for inlet opening and outlet
opening.
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Fig. 3. PMV Level of Thermal Comfort in Teacher’s Lounge in SDN 27 North Pontianak
Source: Authors (2023)

the estimation describes that the airflow requirement for the teacher’s lounge is 0.27 m’/s. The
ventilation system that will be used in the teacher’s lounge indicator is a type of cross ventilation. Cross
ventilation was chosen because it is effective and efficient in the utilization of natural ventilation for the
room (Mufidah et al., 2021). In addition, the use of cross ventilation is also more environmentally
friendly (Razak & Wulandari, 2020). The following is the size of the teacher’s lounge openings that
have been calculated based on the need for airflow discharge (see Table 2). The application of this type
of opening is available in Figure 4. The teacher’s lounge opening is added to the front side of the initial
opening so that it becomes cross-ventilation.
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Table 2. Teacher’s Lounge Size in SDN 27 North Pontianak After Application of Thermal Comfort Parameters

Opening  Inlet opening Outlet opening
door 2m *0.9 m (1 door) -
window - 0.7 m * 0.7 m (6 windows)

ventilation 0.45 m * 0.8 m (5 ventilations), 0.25 m * 0.7 m (6
0.4 m * 0.9 m (1 ventilation) ventilations)

Source: Authors (2023)

Changing the opening design of the teacher’s lounge by adding more openings is expected to
increase the advantage by allowing more air to enter the room. The required air clearance is related to
maximizing the level of wind speed entering the room. The placement of the teacher’s lounge openings
considers the difference in air pressure so that air can enter the room without any obstacle through the
designed inlet. In addition to paying attention to the air circulation factor, the placement of openings in
the new design also has the intention of enhancing the architectural value of the openings so that the
activities of teachers in the lounge will be protected from outside observation. By this design, it is
managed so that the teaching staff activities inside the lounge can fully concentrate on duties and will
not be disturbed by other outside-room activities in the school building.

Fig. 4. Application of Room Openings in Teacher’s Lounge in SDN 27 North Pontianak
Source: Authors (2023)

The CFD simulation with the changes that have been made shows that the air movement in the
room is dominated by a green indicator, which means that the wind speed is within a comfortable range
of 0.12 m/s to 0.15 m/s (see Fig. 5). The red indicator is visible at several points in the room close to the
opening. Wind speed values are close to the opening range of 0.18 m/s to 0.25 m/s. The teacher's activity
room, after the application of cross ventilation, no longer has a blue wind movement indicator section
like in its initial condition. The changes and additions to the openings have made the air flow reach all
points in the teacher’s lounge.
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Fig. 5. Airflow Simulation After Application Openings in Teacher’s Lounge in SDN 27 North Pontianak
Source: Authors (2023)

The current state description of the condition of the room with the openings that have been
changed using CFD simulation is carried out to determine the PMV or thermal comfort value (see Fig.
6). Changes in the size of the openings have made the teacher’s lounge reach a neutral level of thermal
comfort. Wind speed is also almost evenly distributed at all points in the space. The PMV for the
teacher’s lounge has changed from those above 2.5 to 0.26. This change is an amalgamation of three
indicators that have been applied in three-dimensional modeling.
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Fig. 6. PMV Level of Thermal Comfort in Teacher’s Lounge in SDN 27 North Pontianak After Application
Thermal Comfort Parameter
Source: Authors (2023)

IV. CONCLUSION

Thermal comfort is an important aspect and also influences the success of an architectural design
as well as on the level of efficiency in the use of space by actors. Based on the research that has been
done in the building for the teacher’s activities of the SDN 27 in North Pontianak. It can be concluded
that the room in the building is uncomfortable. The highest level of thermal comfort in the teacher’s
lounge is 2.80. The indicator is given so that the teacher’s lounge reaches a comfortable neutral thermal
condition or with a thermal comfort value of -0.5 to 0.5. The indicators provided are in the form of
changing the openings according to the needs of the air flow rate required for the teacher’s activity room,;
application of cross ventilation; color cream (= 0.3); as well as the addition of double-sided aluminum
foil bubble 4 mm at the bottom of the roof covering. The addition of heat-resistant material and the
change of wall paint with a lower absorption value has reduced the room temperature by 9.4 °C. The
addition of openings and the application of cross ventilation also makes the air circulation in the room
more stable with even distribution of wind at all points in the teacher’s lounge. Changes in the
application of the three indicators of achieving thermal comfort in the room as a whole experienced a
change in the PMV of 2.54. The application of the use of thermal comfort indicators with a sample of
the teacher’s lounge can be used for similar rooms located in the tropics. However, the surrounding
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environmental conditions need to be considered in its application. Due to the limitations of the current
research, for future research, it is beneficial to conduct in-depth interviews with users to compare the
analysis and user needs. The comparison will strengthen the design according to the thermal comfort
level and user activities inside the lounge.

REFERENCES

Abdullah, H. K., & Faraj, R. Q. (2022). The Effect of Exterior Wall Color on Thermal Performance of Building.
Tikrit Journal of Engineering Sciences, 29(3), 15- 23. http://doi.org/10.25130/tjes.29.3.2

Chairi, R. D. (2019). Perancangan Pasar Tradisional Lamnyong di Banda Aceh Dengan Pendekatan Arsitektur
Tropis. Jurnal llmiah Mahasiswa Arsitektur Dan Perencanaan, 3(3), 91-95.

Chu, C., Chiu, Y.-H., Tsai, Y., & Wu, S. (2015). Wind-Driven Natural Ventilation for Buildings with Two
Openings on the Same  External Wall. Energy and  Buildings, 108, 365-372.
https://doi.org/10.1016/j.enbuild.2015.09.041

Dede, D. P. J. A. (2019). Respon Pengunjung dan Pedagang Terhadap Kondisi Lingkungan Termal (Suhu Udara)
di Pasar Wolowona Kota Ende. Agrica, 13(1), 1-6. http://dx.doi.org/10.37478/teknosiar.v13il1.226

Dien, M. M., Kindangen, J. ., & Wuisang, C. E. V. (2021). Penggunaan Material Atap Terhadap Beban Panas
pada Hunian di Perumahan Sederhana di Kota Manado. Spasial, 8@3), 303-10.
https://doi.org/10.35793/sp.v8i3.35840

Delyuzir, R. D., & Murni, A. (2019). Kenyaman Termal Bangunan Sekolah Dasar Negeri (Studi Kasus: Sekolah
Dasar Negeri 02 Ulujami Pagi, Jakarta). Vitruvian: Jurnal Arsitektur, Bangunan, Dan Lingkungan, 8(2), 75—
80. http://dx.doi.org/10.22441/vitruvian.2018.v8i2.003

Fidela, A. (2019). Evaluasi Kenyamanan Termal Ruang Kelas dengan Metode Analisis Predicted Mean Vote
(PMV) Studi Kasus: Ruang Kuliah Umum 1 Universitas Syiah Kuala. Jurnal llmiah Mahasiswa Arsitektur
Dan Perencanaan, 3(1), 13—16.

Fitrianawati, M., & Kurniawan, M. R. (2020). Peningkatan Kompetensi dan Produktivitas Guru Sekolah Dasar
Melalui Pelatihan Karya Ilmiah. Abdimas Dewantara, 3(1), 43-39. https://doi.org/10.30738/ad.v3i1.3519

Ginting, R. R. (2021). Evaluasi Kenyamanan Termal pada Ruang Tidur Asrama Putri Ipau di Banda Aceh. Jurnal
Ilmiah Mahasiswa Arsitektur Dan Perencanaan, 5(3), 24-30.

Gunawan, G., & Ananda, F. (2017). Aspek Kenyamanan Termal Ruang Belajar Gedung Sekolah Menengah
Umum di Wilayah Kec. Mandau. Inovtek Polbeng, 7(2), 98—103. https://dx.doi.org/10.35314/ip.v7i2.211

Guo, W., Qiao, X., Huang, Y., Fang, M., & Han, X. (2012). Study on Energy Saving Effect of Heat-reflective
Insulation Coating on Envelopes in the Hot Summer and Cold Winter Zone. Energy and Buildings, 50, 196-
203, https://doi.org/10.1016/j.enbuild.2012.03.035

Lala, B., & Hagishima, A. (2023). Impact of Escalating Heat Waves on Students’ Well-Being and Overall Health:
A Survey of Primary School Teachers. Climate, 11(6), 126. https://doi.org/10.3390/cli11060126

Latif, S. (2020). Sistem Ventilasi Alami Satu Sisi pada Kamar Kos dengan Metode Computational Fluid Dynamics
(CFD). Jurnal Permukiman, 15(2), 95-106. https:/lib.ui.ac.id/detail?id=20512588&lokasi=lokal

Latif, S, Hamzah, B., & lhsan, I. (2016). Pengaliran Udara untuk Kenyamanan Termal Ruang Kelas dengan
Metode Simulasi Computational Fluid Dynamics. Sinektika: Jurnal Arsitektur, 14(2), 209-16.
https://doi.org/10.23917/sinektika.v14i2.1438

Monica, C., Purnomo, Y., & Zain, Z. (2022a). Penilaian Kenyamanan Termal Ruangan Menggunakan PMV (Studi
Kasus Perpustakaan SDN 27 Pontianak Utara). JMARS: Jurnal Mosaik Arsitektur, 10(2), 300-308.
http://dx.doi.org/10.26418/jmars.v10i2.55652

Monica, C., Purnomo, Y., & Zain, Z. (2022b). “Airflow Evaluation in Classroom during COVID-19 Pandemic”.
Dimensi: Journal of  Architecture and Built Environment, 49(2), 117-122.
https://doi.org/10.9744/dimensi.49.2.117-122

Mufidah, M., Purwanto, L. M. F., & Sanjaya, R. (2021). Adaptasi Kinerja Bangunan Rumah Tinggal dengan
Ventilasi Atap Responsif. RUAS: Review of Urbanism and Architectural Studies, 19(1), 80-91.
https://doi.org/10.21776/ub.ruas.2021.019.01.7

Pratama, A. R. (2021). Analisis Kenyamanan Termal Ruang Terbuka Publik Hunian Vertikal. Studi Kasus:
Apartemen Kebagusan City Jakarta. Jurnal ~ Penataan Ruang, 16(2), 87-92.
http://dx.doi.org/10.12962/j2716179X.v16i2.7757

-21 -


http://doi.org/10.25130/tjes.29.3.2
https://doi.org/10.1016/j.enbuild.2015.09.041
http://dx.doi.org/10.37478/teknosiar.v13i1.226
https://doi.org/10.35793/sp.v8i3.35840
http://dx.doi.org/10.22441/vitruvian.2018.v8i2.003
https://doi.org/10.30738/ad.v3i1.3519
https://dx.doi.org/10.35314/ip.v7i2.211
https://doi.org/10.1016/j.enbuild.2012.03.035
https://doi.org/10.3390/cli11060126
https://lib.ui.ac.id/detail?id=20512588&lokasi=lokal
https://doi.org/10.23917/sinektika.v14i2.1438
http://dx.doi.org/10.26418/jmars.v10i2.55652
https://doi.org/10.9744/dimensi.49.2.117-122
https://doi.org/10.21776/ub.ruas.2021.019.01.7
http://dx.doi.org/10.12962/j2716179X.v16i2.7757

Assessing Thermal Comfort Parameters in Public School Buildings for Tropical Areas

Prakash, D., & Ravikumar, P. (2015). Analysis of Thermal Comfort and Indoor Air Flow Characteristics for a
Residential Building Room Under Generalized Window Opening Position at the Adjacent Walls.
International Journal of Sustainable Built Environment, 4(1), 42-57.
https://doi.org/10.1016/j.ijsbe.2015.02.003

Rahmat, A., Cahyanudin, 1., & Ramadhan, T. (2020). Pengaruh Bukaan pada Ruang Rumah Tinggal Type 70
Terhadap Kenyamanan Termal. Jurnal llmiah Arsitektur, 10(2), 35-45.
https://doi.org/10.32699/jiars.v10i2.1617

Rahma, S. N., Safitri, M. R., & Tualeka, A. R. (2020). The Analysis of Differences in Body Temperature and
Blood Pressure Before and After Exposure to Hot Work Climates. The Indonesian Journal of Occupational
Safety and Health, 9(3), 318-327. https://doi.org/10.20473/ijosh.v913.2020.318-327

Raimundo, A.M., & Oliveira, A. V. M. (2022). Analyzing Thermal Comfort and Related Costs in Buildings under
Portuguese Temperate Climate. Building and Environment, 219, 109238.
https://doi.org/10.1016/j.buildenv.2022.109238

Razak, H., & Wulandari, F. (2020). Sensasi Termal Pelajar di dalam Ruang Kelas. NALARs, 19(2), 81-88.
https://dx.doi.org/10.24853/nalars.19.2.81-88

Sativa, S., & Adilline, P. S. (2021). Evaluasi Kenyamanan Termal Ruang Kuliah IKIP PGRI Wates Kulon Progo
DIY. Inersia: Jurnal Teknik Sipil Dan Arsitektur, 17(2), 165-174.
http://dx.doi.org/10.21831/inersia.v17i2.46751

Saputra, S. V. (2020). Seckolah Menengah Atas Kecamatan Pontianak Tenggara. JMARS: Jurnal Mosaik
Arsitektur, 8(1), 341-51. https://dx.doi.org/10.26418/jmars.v8i1.40459

Sari, L. H., Rauzi, E. N., Allaily, A., & Pertiwi, A. L. (2022). Evaluasi Kualitas Udara dan Kenyamanan Termal
pada  Ruang Kelas pada  Masa  Pandemi Covid-19.  Arsitekno, 9(1), 20-30.
https://doi.org/10.29103/ar].v9i1.6634

Sangkertadi, S., & Syafriny, R. (2016). Pair Influence of Wind Speed and Mean Radiant Temperature on Outdoor
Thermal Comfort of Humid Tropical Environment. Journal of Urban and Environmental Engineering, 10(2),
177-185. http://www.jstor.org/stable/26203456

Shafa, A., & Sari, S. R. (2022). Penilaian Kenyamanan Termal pada Ruang Baca Perpustakaan Umum Kota
Pekalongan. RUAS: Review of Urbanism and  Architectural — Studies, 20(1), 23-32.
https://doi.org/10.21776/ub.ruas.2022.020.01.3

Shen, H., Tan, H., & Tzempelikos, A. (2011). The Effect of Reflective Coatings on Building Surface
Temperatures, Indoor Environment and Energy Consumption—An Experimental Study. Energy and
Buildings, 43(2-3), 573-580. https://doi.org/10.1016/j.enbuild.2010.10.024

Wahyudi, B., Munir, A., & Afifuddin, M. (2018). Evaluasi Nilai OTTV Gedung IGD RS Meuraxa Banda Aceh.
Jurnal Teknik Sipil, 1(4), 781-98. https://doi.org/10.24815/jts.v1i4.10039

Wardhana, P. P. M., & Iyati, W. (2018). Kenyamanan Termal dan Kinerja Ventilasi Alami pada Ruang Kuliah
Jurusan Teknik Pengairan Universitas Brawijaya. Jurnal Mahasiswa Jurusan Arsitektur, 6(3), 1-7.

Wang, Z., de Dear, R., Luo M, Lin, B., Yingdong He, Y., Ali Ghahramani, A., & Zhu, Y. (2018). Individual
Difference in Thermal Comfort: A Literature Review. Building and Environment, 138(15), 181-193.
https://doi.org/10.1016/j.buildenv.2018.04.040

Wang, W., Chen, Z., Zhang, X., Chen, L., & Guan, S. (2017). Study on Fabrication and Properties of the Aluminum
Foil/Bubble Composite. 21 st International Conference on Composite Materials. Xi’an, 20-25 th August
2017.

Wang, B., Sun, S., Li, Y., Xie, Y.N., Hou, Y.X,, Jin, Q.T., & Ren, Y.Y. (2020). Campus Wind Environment
Evaluation in North China—A Case Study of NCUT. Energy Reports, 6(1), 787-793, 6th International
Conference on Energy and Environment Research, ICEER 2019, 22-25 July, University of Aveiro, Portugal.
https://doi.org/10.1016/j.egyr.2019.11.003

Zhu, Y., & Wang, X. (2020). Thermal Insulation Performance of Radiant Barrier Roofs for Rural Buildings in the
Qinba  Mountains.  Hindawi:  Mathematical ~ Problems in  Engineering, 5612403, 1-13.
https://doi.org/10.1155/2020/5612403

-22 -


https://doi.org/10.1016/j.ijsbe.2015.02.003
https://doi.org/10.32699/jiars.v10i2.1617
https://doi.org/10.20473/ijosh.v9i3.2020.318-327
https://doi.org/10.1016/j.buildenv.2022.109238
https://dx.doi.org/10.24853/nalars.19.2.81-88
http://dx.doi.org/10.21831/inersia.v17i2.46751
https://dx.doi.org/10.26418/jmars.v8i1.40459
https://doi.org/10.29103/arj.v9i1.6634
http://www.jstor.org/stable/26203456
https://doi.org/10.21776/ub.ruas.2022.020.01.3
https://doi.org/10.1016/j.enbuild.2010.10.024
https://doi.org/10.24815/jts.v1i4.10039
https://doi.org/10.1016/j.buildenv.2018.04.040
https://doi.org/10.1016/j.buildenv.2018.04.040
https://doi.org/10.1016/j.egyr.2019.11.003
https://doi.org/10.1155/2020/5612403

