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Abstract. Microclimate variables are important factors that affect adaptive thermal comfort. These
factors include air temperature, solar radiation, air humidity, and wind speed. This study focuses on
discussing microclimate variables, specifically air temperature and air humidity. This is based on previous
research indicating that the most influential climate variables are air temperature, solar radiation, and air
humidity. This study is a field research aimed at comparing air temperature and air humidity between
campus 1 and campus 2 of Khairun University, due to differences in geographical elevation.
Measurements were taken in March. The variables of air temperature and air humidity were measured
inside the building. The research results show significant differences between campus 1 and campus 2.
These differences can be associated with the perceived adaptive thermal comfort by the users. The thermal
sensation results direct that the majority of users in campus 2 feel cool, while the majority of users in
campus 1 feel comfortable or neutral. These findings provide a strong basis for improving adaptive
thermal comfort in both campuses by considering optimal air temperature and air humidity settings.

Keyword: latitude, climatic characteristics, classroom, thermal comfort

* Corresponding author: m,tayebmustamin @unkhair.ac.id

244


https://techniumscience.com/index.php/socialsciences/index
https://techniumscience.com/index.php/socialsciences/index

U

1 Introduction

The variables that affect thermal comfort levels are
known as thermal variables. These thermal variables
have different values between one location and another
and are often referred to as microclimate variables(1).
The difference in elevation between locations will have
an impact on these thermal variables, which ultimately
affect the perceived thermal comfort level. In
Indonesia, the variation in temperature is influenced by
the elevation of the location from sea level, which can
be divided into three different zones: highlands
(mountains), lowlands, and coasts(2). According to
Houbolt's altitude theory, there is a correlation between
temperature and the location's altitude from sea level,
where the maximum temperature in Indonesia
decreases by around 0.57°C for every 100-meter
increase in elevation below the 60°C latitude line(3).
Some climate variables that can affect good thermal
conditions are air temperature, air humidity, and air
movement(4). However, Indonesia does not have
reliable thermal comfort standards based on research
studies(5,6).

Studies have shown that people tend to adapt to the
ambient temperature around them, and the higher the
ambient temperature, the higher the temperature that
provides comfort for them(7). Predicting thermal
comfort inside buildings or rooms also involves the
application of adaptive thermal comfort theory. Several
research studies have developed mathematical models
that describe adaptive thermal comfort in various types
of buildings. These models can be used to predict
thermal comfort inside a building(8).

Based on the studies (9,10), the classroom has an
area of 56 m? with an opening area of approximately
107.5 m?. The average temperature in the classroom
from eight o'clock in the morning until eleven o'clock
is 29.88 °C. The opening area of approximately 107.5
m? in the classroom results in a temperature that falls
outside the comfort standards for the classroom.

Indonesia's temperature and humidity are highly
variable due to the diverse geographical locations
across the country. The temperature and comfort
thresholds in the eastern regions of Indonesia will
differ significantly from the temperatures or standards
established by both the Ministry of Manpower (MOM)
and the Indonesian National Standard (SNI)(11)(12).

To achieve the desired thermal comfort, control and
adaptive actions need to be taken by occupants, such as
adjusting ventilation systems, regulating mechanical
airflow, providing curtains for areas directly exposed to
sunlight, and even designing sun shading devices to
minimize radiant heat(13). Therefore, research on
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2 Research methods

Classrooms are specialized rooms used for learning
activities in schools or universities, and they play a
crucial role in creating a comfortable and productive
learning environment for students. Campus 1 is located
at latitude 32 meters above sea level (mdpl), while
Campus 2 is located at latitude 65 mdpl. The research
was conducted during clear weather conditions. Both
quantitative and qualitative methods were employed in
this study. The quantitative method involved
measuring variables such as air temperature and
humidity using Hobo data loggers. The measurements
were taken twice, in the morning and afternoon, during
the third week of March. The measurements were
conducted for 7 hours, from 8:00 AM to 3:00 PM
(WIB - Western Indonesia Time). Two different
classrooms from different faculties were selected for
the measurements. The qualitative method involved
administering questionnaires to gather data on thermal
sensation and usé activities.

Quantitative data analysis will involve using graphs
to illustrate the differences in air temperature and
humidity. The graph will also display the variations in
air temperature and humidity during the last week of
March. Qualitative data analysis will provide insights
into the students' perception of thermal sensation at
different campuses (Campus 1 and Campus 2) with
varying latitudes and altitudes.

3 Results and Discussion

The research findings are presented in the form of
graphs comparing the climate variables in four
classrooms. Overall, it can be observed that both air
temperature and humidity differ between the two
campus locations, Campus 1 and Campus 2, due to the
significant difference in elevation between 32 mdpl
and 65 mdpl. In Campus 1, the air temperature ranges
from 29-32°C, while in Campus 2, the air temperature
ranges from 28-31°C. The humidity levels in Campus 1
range from 63-81%, while in Campus 2, they range
from 61-76%.

Fig. 1. Temperature Campus 1
classrooms

biology and physics

Poly. (Engineering )
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In Campus 1, the difference in air temperature
between the biology and physics classrooms is not
significant. The highest air temperature is observed in
the biology classroom between 12:00-15:00 WITA
(Western Indonesian Time), while the lowest air
temperature occurs between 08:00-10:00. In the
physics classroom, the lowest temperature is recorded
between 08:00-10:30, and the highest temperature is
observed between 12:01-15:00.

Fig. 2. Temperature Campus 2 Engineering and Law
classrooms

Table 1. The biology classrooms air temperature

20-Mar-23 AIR TEMPERATURE (° C)

TIME BIOLOGY STDV DATA MAX  MIN
08.01-08.30 29,26 0,19 30 2991 29,10
08.31-09.00 29,18 0,05 30 29,26 29,12
09.01-09.30 29,33 0,13 30 29,35 29,22
09.31-10.00 29,99 0,18 30 30,15 29,74
10.01-10.30 30,20 0,08 30 30,30 30,00
10.31-11.00 30,28 0,24 30 30,80 30,00
11.01-11.30 30,56 0,26 30 30,90 30,00
11.31-12.00 30,96 0,39 30 31,80 30,00
12.01-12.30 32,31 0,53 30 3290 3143
12.31-13.00 31,45 0,26 30 31,93 30,96
13.01-13.30 32,02 0,89 30 33,45 31,00
13.31-14.00 33,41 0,79 30 3425 31,72
14.01-14.30 32,84 0,34 30 3343 31,85
14.31-15.00 3243 0,25 30 32,98 32,00
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14:30, the humidity remains relatively stable around
71-76%.
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Fig. 4. Humidity Campus 2 Engineering and Law
Classrooms

At Campus 2, the fluctuations in air humidity are
relatively stable. At 08:00 WIT (Western Indonesian
Time), the air humidity starts at 67.09% and continues
to decrease until 11:00 WIT. It then increases between
11:01-12:30, reaching around 73%. From 12:32
onwards, it gradually decreases, reaching 60.32%
towards the late afternoon.

Table 2. The Engineering classrooms humidity

20-Mar-23 HUMIDITY (%)

TIME Engin. STDV DATA MAX MIN

In Campus 2, the difference in air temperature
between the Engineering and Law classrooms is not
significant. The highest air temperature is observed in
the Engineering classroom between 13:31-15:00 WIT
(East Indonesia Time), while the lowest air temperature
occurs between 08:00-10:30. In the law classroom, the
lowest temperature is recorded between 08:00-10:30,
and the highest temperature is observed between
13:31-15:00.
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Fig. 3. Humidity Campus 2 Engineering and Law
classrooms

The fluctuations in air humidity at Campus 1 are
variable. At 08:00 WIT (Western Indonesian Time),
the air humidity starts at 68.61% and begins to rise at
08:31 WIT. It then decreases again between 09:01-
09:30, averaging at 67.39%. Subsequently, the
humidity gradually increases throughout the day,
reaching 73.56% in the afternoon. From 10:00 to

08.01-08.30 61,32 0,07 30 61,32 60,21
08.31-09.00 60,62 0,21 30 60,62 59,40
09.01-09.30 57,48 0,05 30 59,16 56,02
09.31-10.00 59,08 0,08 30 59,88 58,03
10.01-10.30 59,56 0,12 30 59,97 59,02
10.31-11.00 65,08 0,07 30 74,70 59,36
11.01-11.30 62,01 0,00 30 64,10 60,40
11.31-12.00 63,52 0,00 30 64,10 62,90
12.01-12.30 68,90 0,00 30 70,00 64,20
12.31-13.00 66,32 0,01 30 68,90 60,80
13.01-13.30 60,29 0,26 30 68,40 56,00
13.31-14.00 63,18 0,02 30 66,90 61,70
14.01-14.30 61,82 0,03 30 62,30 61,50
14.31-15.00 60,52 0,00 30 64,70 51,20

In the Faculty of Engineering, the fluctuation in air
humidity occurs between 08:01-10:30, averaging
around 61-52%. Then, between 12:01-13:00, the
humidity rises to approximately 68.90%. After 13:01-
15:00, the air humidity tends to decrease, averaging
around 60.52%.
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Fig. 5. Temperature Campus 1 and Campus 2 Classrooms
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The thermal variables are related to thermal
comfort adaptability, which is expressed through
thermal perception consisting of a 7-point scale
measurement: -3 (very cold), -2 (cold), -1 (cool), O
(neutral), +1 (warm), +2 (hot), +3 (very hot). The
collection of thermal comfort variables is done by
conducting direct interviews with students.

HUMIDITY DATA FLUCTUATION (%)

80,00 y=-0,0879x* +1,5588x + 56,803

R?=0,2929
& 7000

60,00

%)

Humidity (

50,00

40,00

Time (Hrs)

BIOLOGY

PHYSICS

——— Engineering LAW ceeseees Paly. (Engineering )

Fig. 6. Humidity Campus 1 and Campus 2 Classrooms

The largest percentage at Campus 1 is -1 thermal
sensation, chosen by 67% of the respondents. On the
other hand, at Campus 2, the largest thermal sensation
is 0, chosen by 45% of the respondents. This indicates
that most respondents feel cool at Campus 2 and
comfortable at Campus 1. Overall, both at Campus 1
and Campus 2, respondents feel cool at a raté of
29.8%, which represents a comfortable or neutral
sensation.

4 Conclusion

The thermal variables between Campus 1 and Campus
2, which are located at different geographical
elevations, show a relatively small difference,
considering that the elevations of the two locations are
not significantly apart. The research findings state that
Campus 1 is able to create a warmer indoor air
temperature compared to the outdoor air temperature.
The diagram also shows that Campus 1, which includes
biology and physics classrooms, has similar
temperature and humidity levels. At certain times, the
window design and building orientation are effective in
cooling the rooms, but at other times, there is a
noticeable drastic increase in room temperature. The
30-meter difference in elevation does not have a
significant impact on the thermal variables in user
comfort activities. The adaptive thermal comfort, as
seen from the thermal sensation, differs between
Campus 1 and Campus 2. The thermal variables do not
have a strong influence on adaptive thermal comfort in
both campus locations due to the relatively small
difference in elevation. The research results indicate
that there is an influence of air temperature and
humidity on thermal sensation in the two locations of
Khairun University campuses.

Figures and tables, as originals of good quality and
well contrasted, are to be in their final form, ready for
reproduction, pasted in the appropriate place in the
text. Try to ensure that the size of the text in your
figures is approximately the same size as the main text
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(10 point). Try to ensure that lines are no thinner than
0.25 point.

References

[1]. 1. Maohui Luo WI. Indoor climate and
thermal physiological adaptation: Evidences
from migrants ith different cold indoor
eposures. Build Environ. 98:30-38.
2. Lakitan B. Dasar-dasar
Jakarta: Raja Grafindo Persada;
[3]. 3. Samodra FT, Santosa M. Pola Penghunian
dalam Transformasi Altitude dan Kontribusinya
dalam Sistem Ventilasi Rumah Tinggal
Pedesaan, Seminar Nasional: Transformasi
Teknologi untuk Peningkatan Kualitas Hidup
Manusia. Yogyakarta: Universitas Teknologi
Yogyakarta;

4. Hildegardis C, Agung Ayu Oka Saraswati
A, Ketut Agusinta Dewi N. Review of Thermal
Comfort in Warm Humid Climate for
Traditional Architecture in Indonesia. KnE Soc
Sci. 2019;2019:151-66.

[5]. 5. Karyono TH. Bandung thermal comfort
study: Assessing the applicability of an adaptive
model in indonesia. Archit Sci Rev.
2008;51(1):60-5.

6. Karyono TH, Sri E, Sulistiawan JG,
Triswanti Y. Thermal comfort studies in
naturally ventilated buildings in Jakarta,
Indonesia. Buildings. 2015;5(3):917-32.

7. Karyono TH. Predicting comfort
temperature in Indonesia, an initial step to
reduce cooling energy consumption. Buildings.
2015;5(3):802-13.

8. Alkies Kotopouleas MN. Thermal Comfort
conditions in airport terminals: Indoor or
transition spaces? Build Environ. :184-199.

9. Mustamin T, Rahim R, Baharuddin,
Mulyadi R. Air Temperature and Humidity
Outdoor Analysis of Buildings in Panakukang
Makassar. IOP Conf Ser Mater Sci Eng.
2019;620(1):0-8.

10. Tayeb M, Rahim R, Baharuddin. Pengaruh
Luasan Bukaan Terhadap Kenyamanan Termal
Ruang Kelas Siswa Pada Bangunan Sd Negeri
Sudirman 1  Kota  Makassar.  Jurnal.
2016;55(1970):480-5.

11. Mustamin T, quraisy S. Pengaruh Luas
Ventilasi Terhadap Kenyamanan Termal Pada
Ruang Kelas ? Sipil Sains. :64-75.

12. Ghazmi SF. Urgensi Pengaturan Artificial
Intelligence Pada Sektor Bisnis Daring di
Indonesia. J Huk Lex Gen. 2(8):786.

13. Hadjon PM, EtAll. No Title. Yogyakarta,
Hlm: Pengantar Hukum Administrasi Indonesia,
Gajah Mada University Press; 10 p.

14. Kartika VV, Iswanto D. Pengaruh bukaan
terhadap kenyamanan termal pada ruang kelas
di  kampus teknik arsitektur universitas
diponegoro tembalang. Imaji. 2020;9:421-30.
15. Kindangen JI. Kenyamanan Termal Pada

Klimatologi.

[4].

[6].

[7].

[9].

[10].

[11].

[12].

[13].

[14].

[15].


https://techniumscience.com/index.php/socialsciences/index
https://techniumscience.com/index.php/socialsciences/index

[16].

Rumah Tepi Sungai “Studi Kasus Rumah Tepi
Sungai Kahayan Di Kota Palangka Raya.”
Media Matrasain. 2014;11(3):33-42.

16. Wahyuni N, dkk. Pengenalan dan
Pemanfaatan Marketplace E-Commerce untuk
Pelaku UKM Wilayah Cilegon. J Pengabdi Din.
Ed.6, Vol.:32.

248

Technium: Romanian Journal of
Applied Sciences and Technol ogy
Vol. 17, 244-248, November, 2023
1SSN: 2668-778X

www.techni umscience.com


https://techniumscience.com/index.php/socialsciences/index
https://techniumscience.com/index.php/socialsciences/index

	1 Introduction
	2 Research methods
	3 Results and Discussion
	4 Conclusion
	References

