Analysis of Thermal Comfort
SNI 03-6572 in Green Open
Space Siring Tendean
Banjarmasin-Indonesia

by Akbar Rahman, Shoichi Kojima

Submission date: 12-Apr-2023 08:25PM (UTC+0700)

Submission ID: 2062502868

File name: 572_in_Green_Open_Space_Siring_Tendean_Banjarmasin-Indonesia.pdf (3.13M)
Word count: 3381

Character count: 18749



Int'l Conference Proceeding

ICIET-17, CABHS-17, CAEME-17,
LHFHM-17 & BLEDS-17

Oct. 5-6, 2017 Paris - France

Editors:
Prof. Michel Plaisent
Prof. Dr. Kei Eguchi
Prof. Dr. Samia Mostafa Kamel Sanad

= ——mii

"ﬂ (L ~—~— . -
1SBN|978% 8703 86%!8 02-1 —

Organlzed by

hlgmf 1eD

ers Publication
www.dirpub.org

2| Gxcellen
in Research § Innov:




INDEX

Oct. 5-6, 2017 Paris (France)
7th International Conference on Innovations in Engineering and Technology
(ICIET-2017)
PaperID  Title of the Paper and Authors Page No.
F1017104 Design and Fabrication of Robotic Gripper 1
Hamidreza Heidari, Milad Jafary Pouria and Shahriar Sharifi
F1017120 New Model for Portfolio selection: based on Future approach (SFMADM) 6
Reza Mirbagheri, Reza Roshangarzadeh, Siamak Haji Yakhchali
F1017121 Proposing an improved Risk Assessment Model: A Case Study in Saba Tower 11
Mehraneh Davari, Siamak Haji Yakhchali and Sirous Shojaie
F1017124 An Initial Study, the Effect of MgO Addition on Some Physicol Properties of 17
Al TiOs
Melih Ozgatal, M.Serhat Bagpinar
F1017128 The Use of Volunteered Geographic Information (VGI) to Determine the

20
Social Hotspats at the University Campus

Mehmet Ali Ugur, Mehmet Ali Dereli, Nizar Polat

h International Conference on Chemical, Agricultural, Biological and
8th In

F1017215
F1017218

F1017216

F1017213

6th International Conference on Innovation in Ciyi

F1017302

F1017304

Health Sciences (CABHS-2017)
hesis and Characterization of $n0, Nano Photocatalyst with High Visible
synthe: G

Ug{ht A:t’o“"n' n‘llia O.H_‘“'“i- M. Sebais, E. Boudine
s.Hayaa, 0. Brah

21

Tannin and Nano-encapsulated Unsaturated Fatty Acids to
Potenﬁa:f Or{’ ane Production and Ruminol Biohydrogenation in The Rumen
:_ef::m‘e C.7. Noviandi and Kustantinah

24

i Toxic Power of Atractylis Gummiferg
A"eﬂuah::r:{ OK\'ol.usef khabbal, Mohamed Faid, Abdetwahed
siha':; ouiMohammed Elmidaoul, Mohamed Benbella, and Abdelfattah
Maa

Abdella

29

phenolic Metabolites, Antioxidant and Cytotoxic Activities from Ammania 35
[

Auriculara

gman S Mostafa, Soumaya S Zaghloul and Mohamed El-Raey

I, Architecture,
Environment and Materials Engincering (CAEME-1 7)
The Preference ond Environmental Perception of Building Contour Control of
Mountain-landscape City

36
Zhou Junru, Gaa Yuan
Anolysis of Thermal Comfort SNI 03-65 2 In G i
s reen Open Spoc
Tendean Banjufmmm-.‘ndonys,-'a e LeE 20 2
Akbar Rahman,

Shoichi Kojima




6th Intemational Conference on Innovation in Civil, Architecture, Evironment and Mterials Engineering (AEME-1T7) Oct. 5-8, 2017 Paris (France)

Analysis of Thermal Comfort SNI 03-6572
In Green Open Space Siring Tendean
Banjarmasin-Indonesia

Akbar Rahman, Shoichi Kojima

Abstract— Save energy in building environment becomes a
popular concept for architects. Energy saving is not only applied to
the building, bu.lw on the urban plan and wrban design, because it
is proven that urban heat island and global warming increase the
near surface ambient temperature in cities. Indonesia is one of the
developing countries that continue to develop. Today, sustainable
development is already a major issue in development. Cities in
Indonesia have at least 30% of green open space. Banjarmasin is one
of the cities in Indonesian. Based on the data, Banjarmasin has the
green open space of at least 5.13% in the center of the city. The
increase in green open space has begun by revitalizing the area
around the river into open space. Based on the measurement results:
The condition of open spaces that have lots of vegetation, better
thermal conditions. Open space with trees has been able to reduce
environmental thermal conditions.

Keywords— Green open space, thermal, SNI 03-6572

I. INTRODUCTION

A. Background

Global warming is the unusually rapid increase in Earth’s
average surface temperature over the past century, primarily
due to the greenhouse gases released as people burn fossil
fuels. The global average surface temperature rose 0.6 to
0.9°C between 1906 and 2003, and the rare of temperature
increase has nearly doubled in the last 50 years [1]. This
condition triggers climate change. More uncertain—but
possible—outcomes of an increase in global temperatures
include increased risk of drought and increased intensity of
storms, including tropical cyclones with higher wind speeds, a
wetter Asian monsoon, and, possibly, more intense mid-
latitude storms [2].

Climate change has raised the awareness of the world to
maintain sustainability, and prove the truth of the document
"Our Common Future" in 1987 by The World Commission on
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Environmental and Development (WCED), an institution
established by the United Nations (UN). This concept
encourages a fundamental paradigm shift in environmental
development. The focus of development of intra-generational
equity in various development activities [3]. The paradigm is
the basis of the theories of sustainable development as the
science of architecture. Sustainable development, which is
capitalizing on the platform sustainability practices and
innovations aimed at creating a sustainable built environment
that reduces energy consumption, combats environmental
degradation and creates a better environment for living
through the sustaining pillars.

Reduced use of non-renewable energy sources has become
an option in architectural design. Save energy in building
environment becomes a popular concept for architects. Energy
saving is not only applied to the building, but also o'thc urban
plan and wrban design, because it is proven that: urban heat
island and global warming increase the near surface ambient
temperature in cities [4]. The condition is influenced by the
urban population, and the city as the center of activity.
Increased urban surface temperature due to population activity,
should get the solution so that the use of fossil energy can be
reduced. One solution is the development of green open spaces
in the city area. Green open space can reduce the surface
temperature of the city areca [5].

Indonesia is one of the developing countries that continue to
develop. Today, sustainable development is already a major
issue in development. Energy efficiency continues to be done
by making govemment regulations. Indonesia already has
regulation of regional development and the city: 1) Regulation
of Spatial Planning [6] and 2) Guidelines for the Provision of
Green Open Space in Urban Areas [7]. Both regulations are to
support sustainable development. Cities in Indonesia have at
least 30% of green open space.

B. The Study Contex

Banjarmasin is one of the cities in Indonesian, located at
3°NL to 114°EL, and as the provincial capital of South
Kalimantan. Banjarmasin city must follow the regulation about
green open space 30%. Banjarmasin is divided into 5 districts,
namely: Banjarmasin Barat, Banjarmasin Utara, Banjarmasin
Selatan, Banjarmasin Tengah and Banjarmasin Timur. Each
area of the city must have 30% green open space, but this has
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not been achieved. Based on the data, Banjarmasin Tengah has
the green open space of at least 5.13%. Though Banjarmasin
Tengah is the center of Banjarmasin city, Table I. Thus,
causing the city government to increase green open space,
especially in the central area of the city. The increase in green
open space has begun by revitalizing the area around the river
into open space, namely in Siring Tendean.

TABLEL
LAND OF COVERED IN BANJARMASIN [8]

Districts Covered building (%) Green open space (%)
Banjarmasin Barat 76,24 2376
Banjarmasin Utara 62,3 377
Banjarmasin Selatan 5.34 94 66
Banjarmasin Tengah 94.87 5,13
Banjarmasin Timur 10,22 89,78

Siring Tendean as a public space, a place to meet
townspeople. As a public space, these places should provide
comfort for visitors. Thermal comfort during the day need to
be considered. The direct sunlight barrier is required in open
spaces, building or house. The building is a protector of direct
sunlight during the day and is a key strategy in achieving
thermal comfort in hot conditions [9]. As a protector of direct
sunlight, can reduce the level of heat in open space (outdoor)
and houses (indoor). Thermal comfort is influenced by many
factors such as: activity, clothing and the environment [10].
This research the influence of environment on thermal
comfort. The Indonesian Standardization Board (BSN) issued
a national standard ventilation system and energy conservation
[11], [12]. The thermal comfort standard required to help the
designer to provide a comfortable building [13].

The Indonesian Standardization Board (BSN) issued a
national standard ventilation system and energy conservation
[11], [12]. Indonesian National Standard for standard
ventilation systems should pay attention to thermal comfort.
Indonesian National Standard (SNI) for the standard
ventilation system must pay attention to thermal comfort. In
this study using thermal comfort SNI 03-6572 with the thermal
comfort standard is effective temperature (ET) 20.5°C-27.1°C.
Determination of the comfort zone is not only seen from a dry
bulb temperature, but also pay attention to wet bulb
temperature, humidity and wind [14].

I1.RESEARCH METHODS

A. Description of Location and Places of Research

Banjarmasin city is the capital of South Kalimantan
province, as well as the largest and the most populous city in
Kalimantan. Banjarmasin city located on the 3° 15" to 3° 22'
SL and 114° 32' EL, ground altitude is at 0.16 m below sea
level and almost the whole area is flooded at high tide. It is
located in the east of the river of the Barito and cleaved by the
river of Martapura tipped in Meratus Mountain. The river has
become a major point of community activities since the first
[10]. The rivers that cut through the city, pursued as a magnet
economy, especially tourism [11].
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Fig. 1 Research location in Indonesia-Banjarmasin

-

Fig. 2 Research point in the Siring Tendean Banjarmasin

B. Research V'iabies and Measurement Procedure

The purpose of this study was to determine the thermal
comfort in public space situated around the river in the city of
Banjarmasin. For that reason, the independent variable
research is a green open space around the river, while the
dependent variable is the themmal condition. Temperature,
humidity, air velocity and solar radiation are used to determine
the condition of thermal comfort in green open space Siring
Tendean. And the control variables are comfort zone with
psychometric charts, diagrams effective temperature and
standards of SNI 03-6572. Field measurements conducted in
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three locations from 25" - 27" September 2016 in Siring
Tendean. Scheme of research and measurement period and
instruments is shown in Table II and Figure 3.

TABLE 1L
MEASUREMENT PERIOD AND INSTRUMENTS

as a guide for planning, building and building management.
Aims to gain comfort and safety for guests or residents.
Indonesian National Standard for standard ventilation
systems should pay attention to thermal comfort. Indonesian
National Standard (SNI) for the standard ventilation system
must pay attention to thermal comfort. The standard is SNI

Measurement items Temperature, humidity, and air velocity

Measuring instruments Data logger<4HC for temperature and humidity

Extech AN100 for air velocity

03-6572-2001 with effective temperature (ET) 20.5°C to
27.19C and SNI 6390-2011 with operative temperature (Top)

Calculate of wet bulb

Psychometric charts
temperature

24°C-27°C. In this study using thermal comfort SNI 03-6572,
because it uses an effective temperature that has many

Calculate of effective

Diagrams effective temperature
temperature il per

variables:  temperature, humidity and air  velocity.

Field measurement 25th - 27th September 2016
Time: 6:00 am to 05:00 am (every hour/24

hours)

Determination of the comfort zone is not only seen from a dry
bulb temperature, but also pay attention to humidity and wind

High measunng
instruments from the
ground/floor

150 em

[14]. The thermal comfort index at an effective temperature for
humid tropics can be divided into [11]:
e Cool comfort, between the effective temperature of

Analisis of Thermal Comfort SNI 03-6572
inGreen Open Space Siring Tendean Banjarmasin-Indonesia

theesmal condition
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Fig. 3 Research process

III. RESULT AND DISCUSSION

Thermal Comfort for Indonesia People

Thermmal comfort is that condition of mind which expresses
satisfaction with the thermal environment and is assessed by
subjective evaluation. Because there .e large variations, both
physiologically and psychologically, from person to person, it
is difficult to satisfy everyone in a space. The environmental
conditions required for comfort are not the same for everyone.
Sensation of thermg a conscious feeling commonly graded
into the categories, cold, cool, slightly cool, neutral, slightly
warm, warm, and hot; it requires subjective evaluation [15].

The Government of Indonesia, through the Department of
Kementrian PUPR has issued thermal comfort standards of
space in buildings. The National Standardization Agency of

Indonesia (BSN) issued a national standard ventilation system
and energy conservation [11], [12]. This standard is intended

https://doi.org/10.17758/EIRAIF1017304

20.5°C ~ 22.8°C.
e Optimal comfort, between the effective temperature of
22.8°C ~ 25.8°C.
Warm comfort, between the effective temperature of
25.8°C ~27.1°C.

Thermal comfort zone for Indonesian people, when viewed
on the psychometric chart will be like the Figure 4:

100%90% BO% TO% EO%  50%
s
W%
‘Thermal comfort, 'a.
the effective temperature of _§
20.5°C = 27.1°C. with: 0%
5
* wind speed 0.1 mis H
e 0%
= wind speed 2.6 m/s
el * wing speed 3.0 /s
_,_,.,_.—/
|f F 50°F G0"F T0°F B80°F | 90°F || m'1 GF
5C e 15°C ' 2T Wc 3 arc a5
Temperature

Fig. 4 Comfort zone SNI 03-6572 for Indonesian people

B. Data Measurement

Based on the results of measurement on site rescarch,
humidity, temperature, wind speed and solar radiation can be
seen in Figure 5. At the time of measurement condition of
clear skies, it can be seen from the solar radiation. The value
of solar radiation measurement for 3 days tend to be the same,
with a maximum value of 1,072 W/m2 at 1 pm. Wind
Conditions an average of 2 m/s, and the faster in the afternoon.
Wind speed is relatively high because of the location of the
measurement is around the river are open free to air flow. Air
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humidity in the green open space, is always higher than the
humidity of the building indoor. This also happens in the open
spaces around the floating market a low vegetation. ’I& air
was humid highs occur in the morning. The condition of the air
temperature in the green open space is always lower than the
temperature of the building. During the day the temperature of
the open space around the floating market is quite high, due to
the lack of a tree as a patron of the solar radiation. Based on
the results of the measurements, thermal conditions in green
open space are relatively better than the thermal buildings and
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Fig. 5 Data measurement in Siring Tendean

C. Thermal Comjort Condition

Thermal comfort conditions in the Menara building are
more convenient than Anno building. The effective
temperature of the Menara building is always in the thermal
comfort zone SNI 03-6572, while Anno building in the
afternoon until the evening out of the comfort zone. Although
the Menara building is always in a comfort zone, but during
the day felt warm thermal conditions, because of the high solar
radiation affects the temperature and humidity. Conditions of
themnmal comfort in buildings are better at night than during the
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day. And optimal thermal comfort conditions in the Menara
building and Anno building occurs at night. See Figure 6.
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Fig. 6 Thermal comfort SNI03-6572 conditions in Siring Tendean

Thermal comfort conditions in outer space: a green open
space is more comfortable than buildings. Effective
temperature of green open space is always in the thermal
comfort zone of SNI-03 6572, with thermal comfort conditions
to be optimally comfortable. While the slightly open space of
vegetation during the day tends to warm comfort, and at night
the conditions are not comfortable. This is due to low air
temperature and high humidity around the river, can cause
cold. The presence of trees in green open spaces can control in
a comfort zone and can also affect the thermal conditions of
the surrounding environment. See Figure 6. So, if sorted
thermal comfort conditions in Siring Tendean from more
convenient conditions are: green open space, open space
around the floating market, Menara building and Anno
building. In macro conditions, thermal green open space in
Siring Tendean is comfortable.

The green open space in Siring Tendean has lowered the
average effective temperature of the environment and
buildings. The average effective temperature of residential
buildings in the city of Banjarmasin is around 27.22°C, with
conditions not being around green open spaces [16]. The
condition is 0.63°C higher than the average effective
temperature of buildings around green open space. From these
data, the average effective temperature of residential buildings
in Banjarmasin is still outside the comfort zone of SNI 03-
6572, while the thermal measurement results of buildings in
green open space, the average effective temperature is
26,49°C and enter the comfort zone of SNI 03-6572, with a
comfortable warm category. This proves that green open space
has been able to lower the average effective temperature in
buildings around 0.73°C.

The average effective temperature of green open space is
lower than the open space around the floating market. The
average effective temperature of green open space is 22.26°C
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while the open space around the floating market is 22.47°C,
with a difference of 0.21°C. The average effective temperature
of green open space and open space around the floating market
enters the comfort zone of SNI 03 -6572, with a comfortable
cool category, see figure 7. The condition of open spaces that
have lots of vegetation, better thermal conditions. Open space
with trees has been able to reduce environmental thermal
conditions.

Effective Temperature (°C)

i
2 -
27 = ™
" AT s |
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u i b H
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\ .4 . Y -
2 E
n Rl 1
: '
20 = .
. ;

Building'house in sattelment [ 16]
Building around green open space
Openspace in the floating market

Cireen open space
L ] Average effective temperature

Fig. 7 Comparison thermal comfort SNI 03-6572 condition in Siring
Tendean and building/house in Banjarmasin

IV. CONCLUSION

Indonesia already has regulation of regional development
and the city. Both regulations are to support sustainable
development. Cities in Indonesia have at least 30% of green
open space. Banjarmasin city must follow the regulation about
green open space 30%. Based on the data, Banjarmasin has the
green open space of at least 5.13% in the center of the city.
The increase in green open space has begun by revitalizing the
area around the river into open space, namely in Siring
Tendean.

As a public space, these places should provide comfort for
visitors. Thermal comfort during the day need to be
considered. The direct sunlight barrier is required in open
spaces, building or house. This research the influence of
environment on thermal comfort. The Govemment of
Indonesia, through the Department of Kementrian PUPR has
issued thermal comfort standards of space in buildings.

Conditions of thermal comfort in buildings are better at
night than during the day. And optimal thermal comfort
conditions in the Menara building and Anno building occurs at
night. The green open space in Siring Tendean has lowered the
average cffective temperature of the environment and
buildings. This proves that green open space has been able to
lower the average effective temperature in buildings. The

https://doi.org/10.17758/EIRAIF1017304

condition of open spaces that have lots of vegetation, better
thermal conditions. Open space with trees has been able to
reduce environmental thermal conditions.

REFERENCES

[1]  “Global Warming’, NASA, accessed  on  June 5th,
<https:/eathobservatory. nasa gov/Features /GlobalWarming>,

[2]  *The Impact of Climate Change on Natural Disasters’, aceessed on June Sth, 2017,
https:/earthobservatory. nasa. gov/ Features' RisingCost/rising _costS php=.

[3]  “Report of the World C ission on E and Develop Our Common
Cuture’, Strategic Imperatives, accessed on June 6th, 2007, <httpy//www . ask-

oe.org/web'Sustainabil in/B rund tland-Our-C Future-1987-2008 pdf=.

[4]  Santamouris, M, 2014, ‘On the energy impact of urban heat island and global
warmning on buildings’. Energy and Buildings. Vol.34. Pp. 100-113.

[5]  Rahman, A, 20010, ‘The Different Air Temperature in The Shadowed and
Unshad d Condition, Iniernational Conference on Sustainable Environmental
Architecture (SENVAR), ITS, Surabaya,

[6]  ‘Undang-undang tentang Penataan Ruang’, BNPE, accessed on Juni Tth, 2017
<httpswww bipb. po id/uploads/ migration/pubs/ 2. pdf=.

[7T]  ‘Peramran Menteri PU No. 05/PRT/M/2008 tentang Pedoman Penyediaan Ruang
Terbuka Hijau di Kawasan Perkotaan’, Kementrian PU, accessed on June Tih,
2017, <http://www penataanruang.com ped oman-ruang-terbuka-hijau htmb>.

[8]  Pujirahayu. Yuni, 2000, fdentifikasi Karakteristik Ruang Terbuka Hijau pada Kot
Dataran Rendal di Indonesia. Departemen Arsitekiur Lanskap-1PB, Bogor.

[9]  Mom, CP.P., Wiesebron J.A., Courtice, R, Kip, C.J., 1947, The application of the
Sfective temperature scheme 1o the comfort zone in the Nethedands Indies
‘dﬂm.'xia}. Chron. Nat., 103, 19-31

[10] Fanger, P, 0, 1970, *Analysis and applications in 2 "
Thermal comforr. Danish Technical Press, Pp. 244,

[11] Badan Standardisasi Nasional (BSN). Siandar Nasional Indonesia {Indonesian
National  Standardization)-SNT 03-6572:2001 Tata Cara Perancangan Sistem
Ventifasi dan Pengkondision Udara pada Bangunan Gedung, BSN, Jakara,
Indonesia. 2001,

[12] Badan Standardisasi MNasional (BSN). Standar Nasiomal Tnd (Il
irifmm‘ Standardization)-SNI 6390:201 1 Konservasi Energi Sistem Tata Udara

2017,

rguran Gedung, BSN, Jakarta, Indonesia. 2011,
[13] Nicol. JLF. Humphreys, M.A., 2002, “Adaptive thermal comfort and sustainable
thermal standards for buildings”, Energy and Buildings, Vol. 34, Pp. 563-572.
[14] Rahman, A Kojima, S, 2017, *Analysis of thermal comfort SNI-6390 in the Lanting
oating  house)'.  Tnternational  Proceedings  of Chemical,
vironmental Engineering, Vol 100.
[15] ASHRAE Standard 55 P Thermal Environmental Conditions for Human
Oecupancy, 2003,
[16] Rahman, Akbar, 2016, Memahami Pola Pembayangan pada 128 Variant Overstek.
Unlam Press. Banjarmasin.

Biological and

About Author (s):

Akbar Rahman : He is gmduated of Architecture at
the University of Lambung Mangkurat, Master of
Architecture at the University of Diponegoro, with
specialization Urban Design in the Tropics. s
currently completing a  doctoral course in
Department of Civil Engineering and Architecture at
Saga University, Japan. And he is a member of
Indonesian Architects Association (LA

Shoichi Kojima : He is a Professor, Department of
Civil Engineering and  Architecture at  Saga
University, Japan. He received PhD at Kyushu
University, Japan. He is a member of e
Architectural Institute of Japan (AL, and the
Amercan Society of Heating, Refrigerating and Air-
Conditioning Engineers (ASHRAE). His research
mnterests include indoor thermal environment and
heating, ventilating and Air-Conditioning (HVAC).




Analysis of Thermal Comfort SNI 03-6572 in Green Open Space
Siring Tendean Banjarmasin-Indonesia

ORIGINALITY REPORT

12, 10, 6 3

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

MATCH ALL SOURCES (ONLY SELECTED SOURCE PRINTED)

5%
* windsorconference.com

Internet Source

Exclude quotes Off Exclude matches <2%
Exclude bibliography Off



