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Abstract

Colonized by the Dutch  for a hundred years, Indonesia has many Dutch-style churches  in  its cities.

The uniqueness of the churches  is that they have low  ventilation  in  the below part of side-by-side

walls to penetrate air movement in  buildings. This current research was conducted on two Dutch-

style churches  with different heights of low  ventilations on their walls. The study aimed to establish

correlation modeling between the height of low  ventilation  and thermal  comfort  in  buildings

covering Standard Effective Temperature, Predicted Mean Vote (PMV), and Predicted Percentage

Dissatisfied (PPD). The methods used were referred to the ASHRAE Standard 55-2017 and statistically

analyzed by using linear regression and Anova of SPSS 24. The measurements were performed at the

same three devotional times at similar multiple specified measuring points inside the churches . The

results showed that the church  with 40 cm height ventilations had 4% higher air velocity than that

with 70 cm height ventilations. For PMV, the church  with 40 cm height low  ventilation  has a

'neutral' sensation, while the one with 70 cm height low  ventilations has 'slightly cool'. The church

with 40 cm height low  ventilation  has 72% PPD lower significantly than the other. © 2020 by authors,

all rights reserved.

Cited by 1 document

,  ,

(2022) Evergreen

Inform me when this document
is cited in Scopus:

Related documents

,  ,

(2017) Energy Procedia

,  , 
(2016) Energy and Buildings

,  ,

(2016) Architectural Science
Review

Find more related documents in
Scopus based on:

The Impact of Ventilation on
Indoor Air Quality and Air
Change Rate

 Savanti, F. Setyowati, E.
Hardiman, G.

View details of this citation

Set citation alert ▻

An Energy Efficiency Assessment
of the Thermal Comfort in an
Office building

 Zhao, Z. Houchati, M.
Beitelmal, A.

Analysis of the differences in
thermal comfort between locals
and tourists and genders in
semi-open spaces under natural
ventilation on a tropical island

 Lu, S. Xia, H. Wei, S.

Bioclimatic responsiveness of la
Casa de Luis Barragán, Mexico
City, Mexico

 Hyde, R. Upadhyay, A.K.
Treviño, A.

View all related documents based
on references

 ▻Authors  ▻Keywords

Brought to you by Universitas Diponegoro

https://www-scopus-com.proxy.undip.ac.id/sourceid/21100901948
https://www-scopus-com.proxy.undip.ac.id/results/results.uri?sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29&offset=1&origin=recordpage
https://service-elsevier-com.proxy.undip.ac.id/app/answers/detail/a_id/12031/supporthub/scopus/
javascript:;
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?origin=citedby&eid=2-s2.0-85129118653&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29&relpos=0
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=57654099500&zone=
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=55898733100&zone=
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=55898352600&zone=
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&src=s&origin=recordpage
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85032657767&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29&relpos=0
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=57196346407&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=57189373836&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=6506437736&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84982823944&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29&relpos=1
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=9747736800&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=57190743695&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=55670390000&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84954207006&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29&relpos=2
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=26423636400&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=55346390900&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=57055371300&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/search/submit/mlt.uri?eid=2-s2.0-85099030461&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/search/submit/mlt.uri?eid=2-s2.0-85099030461&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/search/submit/mlt.uri?eid=2-s2.0-85099030461&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
http://digilib.undip.ac.id/
https://www-scopus-com.proxy.undip.ac.id/home.uri?zone=header&origin=recordpage
https://www-scopus-com.proxy.undip.ac.id/home.uri?zone=header&origin=recordpage
https://www-scopus-com.proxy.undip.ac.id/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
UNDIP Architecture
Highlight

UNDIP Architecture
Highlight

UNDIP Architecture
Highlight



Author keywords

ASHRAE; Comparative Modeling; Natural Low  Ventilation ; PMV; Thermal  Comfort

SciVal Topics

Metrics

Funding details

References (32)

Zhang, S., Lin, Z.

(2020) Building and Environment, 183, art. no. 107133.  .

doi: 10.1016/j.buildenv.2020.107133

Yuliani, S., Hardiman, G., Setyowati, E.

 (Open Access)

(2020) Sustainability (Switzerland), 12 (4), art. no. 1429.  .

doi: 10.3390/su12041429

Setyowati, E., Pribadi, S.B., Aidon Uda, S.A.K., Debby, T.R., Harsritanto, B.I.R.

 (Open Access)

(2019) Journal of Architecture and Urbanism, 43 (1), pp. 21-35.  .

doi: 10.3846/jau.2019.6123

Setyowati, E., Pandelaki, E.E.

 (Open Access)

(2018) IOP Conference Series: Materials Science and Engineering, 316 (1), art.
no. 012004.  .

doi: 10.1088/1757-899X/316/1/012004

Aflaki, A., Mahyuddin, N., Al-Cheikh Mahmoud, Z., Baharum, M.R.

(2015) Energy and Buildings, 101, pp. 153-162.  .
doi: 10.1016/j.enbuild.2015.04.033

 ▻View in search results format

    

All

Export  Print  E-mail  Save to PDF Create bibliography

1

Predicted Mean Vote with skin temperature from standard
effective temperature model

Cited 21 times
http://www.elsevier.com.proxy.undip.ac.id:2048/inca/publications/store/2/9/6/
index.htt

View at Publisher

2

Green-roof: The role of community in the substitution of
green-space toward sustainable development

Cited 11 times
https://res.mdpi.com/d_attachment/sustainability/sustainability-12-
01429/article_deploy/sustainability-12-01429-v3.pdf

View at Publisher

3

The planning and design of kampong Pakuncen in Yogyakarta
based on the green concept

Cited 8 times
http://journals.vgtu.lt/index.php/JAU/about

View at Publisher

4

The concept of sustainable prefab modular housing made of
natural fiber reinforced polymer (NFRP)

Cited 9 times
http://www.iop.org/EJ/journal/mse

View at Publisher

5

A review on natural ventilation applications through building
façade components and ventilation openings in tropical
climates

Cited 150 times

View at Publisher

https://www-scopus-com.proxy.undip.ac.id/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=05e1017ec407744ad7331275181d2446&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85099030461%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85099030461
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-85089797869&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-85089797869&src=s&origin=reflist&refstat=core
http://www.elsevier.com.proxy.undip.ac.id:2048/inca/publications/store/2/9/6/index.htt
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.buildenv.2020.107133&locationID=3&categoryID=4&eid=2-s2.0-85089797869&issn=03601323&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=b633b515dbba2ddf163e733d0f8fe24d
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-85081224474&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-85081224474&src=s&origin=reflist&refstat=core
https://res.mdpi.com/d_attachment/sustainability/sustainability-12-01429/article_deploy/sustainability-12-01429-v3.pdf
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fsu12041429&locationID=3&categoryID=4&eid=2-s2.0-85081224474&issn=20711050&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=ca7cb3ca15797cf1732c6dd081a608a5
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-85070685532&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-85070685532&src=s&origin=reflist&refstat=core
http://journals.vgtu.lt/index.php/JAU/about
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3846%2fjau.2019.6123&locationID=3&categoryID=4&eid=2-s2.0-85070685532&issn=20297947&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=7d2a6852176e65916bc41dc20b3b83d1
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-85045612989&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-85045612989&src=s&origin=reflist&refstat=core
http://www.iop.org/EJ/journal/mse
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1088%2f1757-899X%2f316%2f1%2f012004&locationID=3&categoryID=4&eid=2-s2.0-85045612989&issn=1757899X&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=172c28bc34904077023b6c4a5fff19af
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-84937832451&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-84937832451&src=s&origin=reflist&refstat=core
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.enbuild.2015.04.033&locationID=3&categoryID=4&eid=2-s2.0-84937832451&issn=03787788&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=0433b27205cacffdd2a83591e7baa91f


Lau, S.S.Y., Zhang, J., Tao, Y.

(2019) Building and Environment, 148, pp. 579-599.  .

doi: 10.1016/j.buildenv.2018.11.032

Cruz-Salas, M.V., Castillo, J.A., Huelsz, G.

(2018) Journal of Wind Engineering and Industrial Aerodynamics, 179, pp.
514-523.  .

doi: 10.1016/j.jweia.2018.06.022

Park, J., Sun, X., Choi, J.-I., Rhee, G.H.

(2017) Journal of Wind Engineering and Industrial Aerodynamics, 171, pp.
380-389.  .

doi: 10.1016/j.jweia.2017.10.016

Azizpour, F., Moghimi, S., Salleh, E., Mat, S., Lim, C.H., Sopian, K.

(2013) Energy and Buildings, 64, pp. 317-322.  .
doi: 10.1016/j.enbuild.2013.05.033

Duan, Q., Wang, J.
Thermal Conditions Controlled by Thermostats: An Occupational Comfort
and Well-being Perspective
(2017) Civil Engineering and Architecture, 5 (5), pp. 173-179.  .

 

Szokolay, S.V.

(1986) International Journal of Ambient Energy, 7 (4), pp. 171-182. 
.

doi: 10.1080/01430750.1986.9675499

(2017) ANSI/ASHRAE Standard 55-2017: Thermal Environmental Conditions
for Human Occupancy, p. 66.  .
ANSI/ASHRAE, ASHRAE Inc., 2017, ISSN 1041-2336

 

Azizpour, F., Moghimi, S., Mat, S., Lim, C. H., Sopian, K.
Objective and Subjective Assessments of Thermal Comfort in Hot-Humid
Region
(2012) Recent Res. Chem. Biol. Environ. Cult, pp. 207-210.  .

 

6

A comparative study of thermal comfort in learning spaces
using three different ventilation strategies on a tropical
university campus

Cited 35 times
http://www.elsevier.com.proxy.undip.ac.id:2048/inca/publications/store/2/9/6/
index.htt

View at Publisher

7

Effect of windexchanger duct cross-section area and geometry
on the room airflow distribution

Cited 17 times
https://www-journals-elsevier-com.proxy.undip.ac.id/journal-of-wind-
engineering-and-industrial-aerodynamics

View at Publisher

8

Effect of wind and buoyancy interaction on single-sided
ventilation in a building

Cited 17 times
https://www-journals-elsevier-com.proxy.undip.ac.id/journal-of-wind-
engineering-and-industrial-aerodynamics

View at Publisher

9

Thermal comfort assessment of large-scale hospitals in
tropical climates: A case study of University Kebangsaan
Malaysia Medical Centre (UKMMC)

Cited 56 times

View at Publisher

10

Cited 5 times

11

Climate analysis based on the psychrometric chart

Cited 29
times

View at Publisher

12
Cited 483 times

13

Cited 14 times

https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-85057827809&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-85057827809&src=s&origin=reflist&refstat=core
http://www.elsevier.com.proxy.undip.ac.id:2048/inca/publications/store/2/9/6/index.htt
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.buildenv.2018.11.032&locationID=3&categoryID=4&eid=2-s2.0-85057827809&issn=03601323&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=05b125b890a75e6c2ea373a443778efa
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-85049742787&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-85049742787&src=s&origin=reflist&refstat=core
https://www-journals-elsevier-com.proxy.undip.ac.id/journal-of-wind-engineering-and-industrial-aerodynamics
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jweia.2018.06.022&locationID=3&categoryID=4&eid=2-s2.0-85049742787&issn=01676105&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=61ea5e716bac53a4d3f88f7c00ef0e21
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-85032440387&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-85032440387&src=s&origin=reflist&refstat=core
https://www-journals-elsevier-com.proxy.undip.ac.id/journal-of-wind-engineering-and-industrial-aerodynamics
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jweia.2017.10.016&locationID=3&categoryID=4&eid=2-s2.0-85032440387&issn=01676105&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=3b14d5c60e2e55db67025e2181fd71a6
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-84879087373&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-84879087373&src=s&origin=reflist&refstat=core
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.enbuild.2013.05.033&locationID=3&categoryID=4&eid=2-s2.0-84879087373&issn=03787788&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=2d3a5e85ff78095f503aef66b2161f80
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-85097075265&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-0022802429&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-0022802429&src=s&origin=reflist&refstat=core
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1080%2f01430750.1986.9675499&locationID=3&categoryID=4&eid=2-s2.0-0022802429&issn=21628246&linkType=ViewAtPublisher&year=1986&origin=reflist&dig=61ec72cb5ba99fa82d5ba6ca15fa692a
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-84908346975&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-84879125364&src=s&origin=reflist&refstat=dummy


Çağlar, F.Z., Gedik, G.Z., Gökdemir, H.

 (Open Access)

(2020) Civil Engineering and Architecture, 8 (5), pp. 890-897.  .

doi: 10.13189/cea.2020.080516

Xia, Y., Lin, W., Gao, W., Liu, T., Li, Q., Li, A.
Experimental and numerical studies on indoor thermal comfort in fluid flow:
A case study on primary school classrooms
(2019) Case Stud. Therm. Eng, 19, p. 100619.  .
December 2020

 

Martínez-Molina, A., Tort-Ausina, I., Cho, S., Vivancos, J.-L.

 (Open Access)

(2016) Renewable and Sustainable Energy Reviews, 61, pp. 70-85. 
.

doi: 10.1016/j.rser.2016.03.018

Dewiyana, E., Ibrahim, N., Hajar, N. H.
The Green Aspects of Adaptive Reuse of Hotel Penaga
(2016) Procedia-Soc. Behav. Sci, 222, pp. 631-643.  .

 

Rusyda, H.F.S., Setyowati, E., Hardiman, G.

 (Open Access)

(2019) AIP Conference Proceedings, 2114, art. no. 050002.

ISBN: 978-073541850-9
doi: 10.1063/1.5112446

Wastunimpuna, B.Y.A., Budi, W.S., Setyowati, E.

 (Open Access)

(2018) E3S Web of Conferences, 73, art. no. 01011.

doi: 10.1051/e3sconf/20187301011

Gilani, S.I.U.H., Khan, M.H., Pao, W.

 (Open Access)

(2015) Energy Procedia, 75, pp. 1373-1379.  .

doi: 10.1016/j.egypro.2015.07.218

14

The impact of transparency ratio on thermal comfort: A field
study on educational building

Cited 5 times
http://www.hrpub.org/download/20200930/CEA16-14891392.pdf

View at Publisher

15

Cited 19 times

16

Energy efficiency and thermal comfort in historic buildings: A
review

Cited 240
times

View at Publisher

17

Cited 15 times

18

Thermal condition of Semarang heritage Tawang railways
station

http://scitation.aip.org/content/aip/proceeding/aipcp

View at Publisher

19

The Effect of Outside Corridor's Orientation to Interior
Thermal Condition at Lawang Sewu Semarang.

www.e3s-conferences.org/

View at Publisher

20

Thermal Comfort Analysis of PMV Model Prediction in Air
Conditioned and Naturally Ventilated Buildings

Cited 63 times
http://www.sciencedirect.com.proxy.undip.ac.id:2048/science/journal/1876610
2

View at Publisher

https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-85091887740&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-85091887740&src=s&origin=reflist&refstat=core
http://www.hrpub.org/download/20200930/CEA16-14891392.pdf
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.13189%2fcea.2020.080516&locationID=3&categoryID=4&eid=2-s2.0-85091887740&issn=23321121&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=4b77c6b5c6794de7c7bb16f27e47b63e
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-85099070760&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-84962264184&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-84962264184&src=s&origin=reflist&refstat=core
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.rser.2016.03.018&locationID=3&categoryID=4&eid=2-s2.0-84962264184&issn=18790690&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=399db4dce94e0f0c77b62c548a490cb9
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-85033683793&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-85068255784&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
http://scitation.aip.org/content/aip/proceeding/aipcp
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1063%2f1.5112446&locationID=3&categoryID=4&eid=2-s2.0-85068255784&issn=15517616&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=2ee7f784dbbe067ac64f1905e97a873e
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-85059636701&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
https://www-scopus-com.proxy.undip.ac.id/record/www.e3s-conferences.org/
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1051%2fe3sconf%2f20187301011&locationID=3&categoryID=4&eid=2-s2.0-85059636701&issn=22671242&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=1764c304191140746b908274b5c9fac4
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-84947078965&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-84947078965&src=s&origin=reflist&refstat=core
http://www.sciencedirect.com.proxy.undip.ac.id:2048/science/journal/18766102
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.egypro.2015.07.218&locationID=3&categoryID=4&eid=2-s2.0-84947078965&issn=18766102&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=06cba9d6b169f2913cbd6bd799ecd684


García, A., Olivieri, F., Larrumbide, E., Ávila, P.

(2019) Building and Environment, 158, pp. 237-247.  .

doi: 10.1016/j.buildenv.2019.05.013

Gao, J., Wang, Y., Wargocki, P.

(2015) Building and Environment, 92, pp. 200-208.  .

doi: 10.1016/j.buildenv.2015.04.030

Sekatia, A., Setyowati, E., Hardiman, G., Harsritanto, B.
(2019) The Effect of Low Ventilation to Thermal Condition in Cathedral
Church, pp. 1-10.
Feb

 

(2020) Indonesia Climate Data
World Bank Group, (accessed Sep. 01, 2020)

 

Sekatia, A., Setyowati, E., Hardiman, G.
(2015) The Effectivity of Down Ventilation Towards Thermal Comfort and
PMV (Predicted Mean Vote) in Cathedral Church, Semarang, 15, pp. 39-52.

 

Sekatia, A., Setyowati, E., Hardiman, G.

 (Open Access)

(2018) IOP Conference Series: Earth and Environmental Science, 213 (1), art.
no. 012044.  .

doi: 10.1088/1755-1315/213/1/012044

(2019) Height Above Mean Sea Level (AMSL) by Regency/Municipality in Jawa
Tengah Province, 2015-2018
BPS Central Jawa Province, (accessed Sep. 01, 2020)

 

Government, B. C.
(2016) Letak Geografis Kota Bogor.  .

 

21

Thermal comfort assessment in naturally ventilated offices
located in a cold tropical climate, Bogotá

Cited 21 times
http://www.elsevier.com.proxy.undip.ac.id:2048/inca/publications/store/2/9/6/
index.htt

View at Publisher

22

Comparative analysis of modified PMV models and SET
models to predict human thermal sensation in naturally
ventilated buildings

Cited 57 times
http://www.elsevier.com.proxy.undip.ac.id:2048/inca/publications/store/2/9/6/
index.htt

View at Publisher

23

24

https://climateknowledgeportal.worldbank.org/country/indonesia/climate-
data-historical#:~:text=ClimateDataHistorical,highof30.2°C

25

26

Thermal condition of passive cooling system in Bogor
Cathedral Church

Cited 4 times
https://iopscience.iop.org/journal/1755-1315

View at Publisher

27

https://jateng.bps.go.id/statictable/2017/10/26/1513/tinggi-wilayah-di-atas-
permukaan-laut-dpl-menurut-kabupaten-kota-di-provinsi-jawa-tengah-
2015---2018.html

28
Cited 2 times

https://kotabogor.go.id/index.php/page/detail/9/letak-geografis

https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-85065729548&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-85065729548&src=s&origin=reflist&refstat=core
http://www.elsevier.com.proxy.undip.ac.id:2048/inca/publications/store/2/9/6/index.htt
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.buildenv.2019.05.013&locationID=3&categoryID=4&eid=2-s2.0-85065729548&issn=03601323&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=0f04601f088daa367c01d8dcb39f158e
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-84929329628&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-84929329628&src=s&origin=reflist&refstat=core
http://www.elsevier.com.proxy.undip.ac.id:2048/inca/publications/store/2/9/6/index.htt
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.buildenv.2015.04.030&locationID=3&categoryID=4&eid=2-s2.0-84929329628&issn=03601323&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=e8e8640e89892d6973a10fedf181ef2f
https://climateknowledgeportal.worldbank.org/country/indonesia/climate-data-historical#:~:text=ClimateDataHistorical,highof30.2%C2%B0C
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-85060021034&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-85060021034&src=s&origin=reflist&refstat=core
https://iopscience.iop.org/journal/1755-1315
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1088%2f1755-1315%2f213%2f1%2f012044&locationID=3&categoryID=4&eid=2-s2.0-85060021034&issn=17551315&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=89c8bcfd56ef66e39ac458860c6599b9
https://jateng.bps.go.id/statictable/2017/10/26/1513/tinggi-wilayah-di-atas-permukaan-laut-dpl-menurut-kabupaten-kota-di-provinsi-jawa-tengah-2015---2018.html
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-85073249375&src=s&origin=reflist&refstat=dummy
https://kotabogor.go.id/index.php/page/detail/9/letak-geografis


 1 of 1

ISO-7726 1998
(1998) Ergonomics of the thermal environment — Instruments for
measuring physical quantities
ISO

 

Brager, G.S., De Dear, R.J.

(1998) Energy and Buildings, 27 (1), pp. 83-96.  .

Hoyt, T.
CBE Thermal Comfort Tool
(2019) Center for the Built Environment.  .
University of California Berkeley, [Online]. Available

 

Koenigsberger, O. H.
(1975) Manual Of Tropical Housing & Building.  .
O. H, and T. G, Orient Longman Private Limited

 

 Setyowati, E.; Department of Architecture, Faculty of Engineering, Universitas
Diponegoro, Semarang, Indonesia
© Copyright 2021 Elsevier B.V., All rights reserved.

29

30

Thermal adaptation in the built environment: A literature
review

Cited 1011 times

31

Cited 176 times

https://comfort.cbe.berkeley.edu/

32
Cited 313 times

 

◅ Back to results  Top of page

https://www-scopus-com.proxy.undip.ac.id/record/display.uri?eid=2-s2.0-0031999635&origin=reflist&sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-0031999635&src=s&origin=reflist&refstat=core
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-84916195602&src=s&origin=reflist&refstat=dummy
https://comfort.cbe.berkeley.edu/
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85099030461&refeid=2-s2.0-0005891699&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.proxy.undip.ac.id/results/results.uri?sort=plf-f&src=s&st1=On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region&sid=a3c253100234b06e5e1402344fc07db2&sot=b&sdt=b&sl=138&s=TITLE-ABS-KEY%28On+the+Comparison+of+Thermal+Comfort+Performances+in+Dutch+Style+Churches+with+Low+Ventilation+in+Hot-Humid+Tropical+Region%29&offset=1&origin=recordpage


Terms and conditions Privacy policy

Copyright © Elsevier B.V  . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the use of cookies .

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

⽇本語版を表⽰する
查看简体中文版本

查看繁體中文版本

Просмотр версии на русском языке

Customer Service

Help

Tutorials

Contact us

https://www-elsevier-com.proxy.undip.ac.id/?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.proxy.undip.ac.id/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.proxy.undip.ac.id/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.proxy.undip.ac.id/?dgcid=RN_AGCM_Sourced_300005030
https://www-scopus-com.proxy.undip.ac.id/cookies/policy.uri
http://www.relx.com/
https://www-elsevier-com.proxy.undip.ac.id/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.proxy.undip.ac.id/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://blog-scopus-com.proxy.undip.ac.id/
https://dev-elsevier-com.proxy.undip.ac.id/
https://www-elsevier-com.proxy.undip.ac.id/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www-scopus-com.proxy.undip.ac.id/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www-scopus-com.proxy.undip.ac.id/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www-scopus-com.proxy.undip.ac.id/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www-scopus-com.proxy.undip.ac.id/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www-scopus-com.proxy.undip.ac.id/standard/contactUs.uri?pageOrigin=footer
https://service-elsevier-com.proxy.undip.ac.id/app/answers/detail/a_id/14799/supporthub/scopus/
https://service-elsevier-com.proxy.undip.ac.id/app/overview/scopus/


Home Browse Journals Resources Online Submission Books About Us Contact Us

Journals Information

Aims & Scope

Editorial Board

Guidelines

Submit Manuscript

Archive

Article Processing Charges

Call for Papers

FAQ

Civil Engineering and Architecture Vol. 8(6), pp. 1419 - 1435
DOI: 10.13189/cea.2020.080625
Reprint (PDF) (1553Kb)
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Tropical Region

Augi Sekatia 1, Erni Setyowati 2,*, Gagoek Hardiman 2
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ABSTRACT

Colonized by the Dutch for a hundred years, Indonesia has many Dutch-style churches
in its cities. The uniqueness of the churches is that they have low ventilation in the below
part of side-by-side walls to penetrate air movement in buildings. This current research
was conducted on two Dutch-style churches with different heights of low ventilations on
their walls. The study aimed to establish correlation modeling between the height of low
ventilation and thermal comfort in buildings covering Standard Effective Temperature,
Predicted Mean Vote (PMV), and Predicted Percentage Dissatisfied (PPD). The methods
used were referred to the ASHRAE Standard 55-2017 and statistically analyzed by using
linear regression and Anova of SPSS 24. The measurements were performed at the
same three devotional times at similar multiple specified measuring points inside the
churches. The results showed that the church with 40 cm height ventilations had 4%
higher air velocity than that with 70 cm height ventilations. For PMV, the church with 40
cm height low ventilation has a 'neutral' sensation, while the one with 70 cm height low
ventilations has 'slightly cool'. The church with 40 cm height low ventilation has 72%
PPD lower significantly than the other.
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Abstract  Architecture reflects the lifestyle and the 
culture of the society. It shows how people are living in a 
particular community. One perceives the traditional 
architecture of any region where one can see the simplicity 
of this architecture and the smart usage of the surrounding 
environment materials. This study aims to explore 
traditional architecture in Jordan by studying building sites, 
space planning of the interior space, and building materials 
to understand the sustainability factors implemented in the 
traditional architecture in Jordan. Three traditional houses 
in the city of Irbid-Jordan were observed and analyzed 
through the building site, space planning of the interior 
space, and building materials used. The analysis has shown 
that many sustainable factors and methods were 
implemented in the traditional houses in Irbid city. 
Considering the age of those buildings, the builder did not 
have an in-depth knowledge of sustainability concepts, and 
they were working based on their experience and climate 
knowledge. This study's results can help create an index of 
sustainability for traditional architectural heritage, which 
will enhance the process of creating sustainable buildings 
without losing the place identity and staying in the same 
cultural context. 

Keywords  Traditional Architecture, Sustainability, 
Interior Design, Design Heritage, Design Identity 

1. Introduction
The architecture reflects the lifestyle and the culture of 

the society. It shows how people are living in a particular 
community [1]. One perceives the traditional architecture 
of any region where it can be seen the simplicity of this 
architecture and the smart usage of the surrounding 
environment materials. One can notice that traditional 
architecture is being demolished and abandoned due to 
many reasons that affect the world's architectural style. 

There is no doubt that Architecture is our most 
significant physical symbol of the community's idea of our 
confidant way to express the original form of our belief in 
the conception of common ground. Buildings also stand as 
evidence of the power of memory, humanity, and 
community [2]. 

Architecture is involved in many life sectors in any 
society. These sectors are like the environment, economics, 
and technologies. The sector that reflects any civilization's 
architecture reflects the culture, tradition, and lifestyle of 
that civilization. The architecture also makes the diversity 
of architectural styles worldwide because of the differences 
between society's cultures [3]. We can see any society's 
architectural style in every space they created, like houses, 
stores, and sacred spaces. 

Traditional architecture may stay closer to our soul than 
other types of architecture because it has our mentality and 
our quality of life. While Jordan still preserves its 
traditional architecture on a medium-scale. This research 
investigates and gains insights into these traditional houses 
in Jordan to better understand this type of architecture and 
its relationship with sustainability. 

As the concept of sustainable design and green building 
is still developing and trending around the globe, it has 
been clear that green buildings concepts enhance the 
chance of creating sustainable and more energy-efficient 

UNDIP Architecture
Highlight

UNDIP Architecture
Highlight



Civil Engineering and Architecture 8(6): 1202-1216, 2020 http://www.hrpub.org 
DOI: 10.13189/cea.2020.080605 

Methodological Proposal to Develop Adaptive Thermal 
Comfort Studies Under Lab Controlled Conditions 

Rincón-Martínez J. C.1,*, Fernández-Melchor F.1, Ambríz-García J. J.2, Bojórquez-Morales G.3 

1Facultad de Ingeniería, Arquitectura y Diseño, Universidad Autónoma de Baja California, Ensenada, Baja California, 22860, México 
2División de Ciencias Básicas e Ingeniería, Universidad Autónoma Metropolitana-Iztapalapa, Ciudad de México, 09340, México 

3Facultad de Arquitectura y Diseño, Universidad Autónoma de Baja California, Mexicali, Baja California, 21280, México 

Received September 29, 2020; Revised November 20, 2020; Accepted November 29, 2020 

Cite This Paper in the following Citation Styles 
(a): [1] Rincón-Martínez, J. C., Fernández-Melchor, F., Ambríz-García, J. J., Bojórquez-Morales, G. , "Methodological 
Proposal to Develop Adaptive Thermal Comfort Studies Under Lab Controlled Conditions," Civil Engineering and 
Architecture, Vol. 8, No. 6, pp. 1202 - 1216, 2020. DOI: 10.13189/cea.2020.080605. 

(b): Rincón-Martínez, J. C., Fernández-Melchor, F., Ambríz-García, J. J., Bojórquez-Morales, G. (2020). 
Methodological Proposal to Develop Adaptive Thermal Comfort Studies Under Lab Controlled Conditions. Civil 
Engineering and Architecture, 8(6), 1202 - 1216. DOI: 10.13189/cea.2020.080605. 

Copyright©2020 by authors, all rights reserved. Authors agree that this article remains permanently open access under 
the terms of the Creative Commons Attribution License 4.0 International License 

Abstract  Thermal comfort studies developed with the 
adaptive approach are cross-sectional and are carried out at 
different periods, which make them prolonged and 
dependent on the current weather conditions. Meanwhile, 
studies under lab controlled conditions have the advantage 
of simulating in one single day the hygrothermal and wind 
conditions of a period, and manipulating them with 
accuracy periodically in compliance with real climatic. 
Thus, this paper presents a methodological proposal to 
develop adaptive thermal comfort studies under lab 
controlled conditions. The methodology is divided into 
three stages and fourteen activities that detail the 
methodological procedure to be applied before, during and 
after each laboratory test. It is proposed as a generic 
resource adaptable and reproducible to any case study, so it 
focuses on providing the key elements for an accurate and 
effective study; the particularities are defined by the 
objectives of each study case that adopts this methodology. 
The experimental procedure allows estimating the results 
that could be obtained from adaptive approach, since the 
thermal values obtained with both approaches are close to 
each other. Some advantages of this methodological 
proposal are: experimental replica; optimization of material, 
human, technological, temporary and economic resources; 
methodological reconciliation of the adaptive and predictive 
approaches; and the adaptive thermal comfort estimation 
without the influence of outside environmental. 
Keywords  Thermal Comfort, Controlled 
Environment Chamber, Adaptive Approach, Predictive 
Approach, Hybrid Approach, Experimental Methodology 

1. Introduction
The thermal environment and its influence on people's 

health, comfort and daily performance has been studied 
since the 20th century [1]. While the environmental 
conditions of certain days stimulate the activity in people, 
others repress the physical and mental efforts to carry it 
out; in climatic zones where heat or cold conditions are 
excessive, the energy consumption required by biological 
effort is higher to achieve adaptation [2]. 

The interaction between the human being and his thermal 
environment has been studied from different disciplines: the 
Physiology that investigates the biological processes by 
which heat is produced or lost internally from the human 
thermoregulation mechanisms, and the Psychology that 
attends the psychological, emotional and affective perception 
of thermal environment [3]. 

In physiological terms, thermal comfort occurs when 
the human body is in energy balance with the environment 
[4] and it depends on the human metabolism and 
physiological process of thermoregulation in response to 
the environmental factors [5]. A psychological perspective 
describes thermal comfort as the “(...) condition of mind 
which expresses satisfaction with the thermal environment” 
[6], definition that implies a subjective sensation as result 
of thermoregulation process. 

Different authors [7]-[17] have sought with their 
research to mediate the influence of both connotations, 
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Abstract  There are only 4500 buildings and about 4.17 
billion square feet of the area under green buildings till 
2016. It is only around 5% of India's total construction, and 
there is considerable potential for sustainable design in the 
Indian market. Sustainable building design requires 
passive and active techniques. It is vital to design a 
sustainable building that uses passive strategies to its 
fullest because they are cheaper and more efficient than 
active strategies. The designer emphasizes active features 
and neglects passive features to obtain sustainable building 
ratings in the current context. The whole purpose of 
sustainable design has been defeated. To achieve a 
sustainable design in a real sense, passive strategies should 
be formed in response to the local climate and given 
primary importance. Active strategies are only bound to 
complement passive strategies. This study focuses on 
understanding the passive design strategies for India's 
composite climate in response to the local climate through 
case studies of buildings. This paper deals with passive 
design strategies such as orientation, fenestration, shading 
devices, earth touch, roof garden, water, landscaping, and 
active strategies, often include solar panels, solar water 
heaters and wind towers. The two studies, i.e., the 
American Institute of Indian Studies and the Solar Energy 
Center, use the sunken courtyard, orientation, shading 
devices, water bodies, a verandah inspired by traditional 
passive features, and another study, the PEDA Complex, 
use the southern dome structure, shading devices, water 
bodies as modern passive features. All studies use active 

strategies to complement passive strategies. The study 
concludes that all three case studies use passive strategies 
as primary ones, either influenced by traditional 
architecture or modern perception and that active strategies 
complement passive strategies. 

Keywords  PEDA Complex, American Institute of 
Indian Studies, Solar Energy Center, Passive Strategies, 
Active Strategies, Sustainable Design 

1. Introduction
Sustainable development is a multidimensional concept, 

and the primary objective is to bring the environment and 
development together. The concept of sustainable 
development was first discussed in the Stockholm 
Declaration of 1972, and then in the Brundtland 
Commission report in 1987. This report became a 
benchmark for efforts to align economic development and 
environmental protection. The definition of sustainable 
development in this report indicate, “Development meets 
the needs of the present without compromising the ability 
of the future generations to meet their own needs.” [1] 

1.1. Sustainable Design in the Indian Context 

Sustainable development in architecture refers to three 
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Abstract  High-intensity rainfall has been recognized 
as the main factor of the landslide events in Cameron 
Highlands. Locating at an abrupt altitude with high 
intensity rainfall annually caused many attempts of slope 
failures in this area. This catastrophe weakens the 
socio-economy and situates the people of Cameron 
Highlands in difficulty since they lost their source of 
income. The application of the early warning system is one 
of the effective methods to reduce the losses from this 
unforeseen circumstance. It could be coordinated by 
developing a dependable rainfall intensity-duration (I-D) 
threshold for estimating the shallow landslide. By 
identifying twelve historical landslides in Cameron 
Highlands, the important variables from the rainfall 
intensity-duration parameter can be acquired. The 
proposed empirical rainfall intensity-duration (I-D) 
threshold for Cameron Highlands has been figured out as 

0..07529.09I D−=  (I = rainfall intensity in mm/hr and D = 
duration in hour). Furthermore, to identify the formulation 
of I-D threshold from other regions, a comparison has been 
carried out by identifying the I-D threshold proposed by 
various researchers, which shows a reasonably higher 
value for the I-D thresholds of Cameron Highlands. This 
trend occurs due to the fact that rainwater requires more 
time to adequately seep into the thicker layer of soil in 
order to trigger the slope failure.  

Keywords  Landslide, Rainfall Intensity-Duration 
Threshold, Rainfall Threshold, Early Warning System, 

Cameron Highland, Empirical Correlation 

1. Introduction
Surrounded by hilly areas and experience a relatively 

high amounts of rainfall lays Cameron Highlands at a high 
risk of a landslide [1]. Located at the coordinate of 
4°31'26.99" N 101°20'12.00" E in the northwest of 
Pahang, Cameron Highlands cover the area of 728 km2 
and the elevation of 1829 m above mean sea level. The 
geological, geomorphology and hydrological factors 
significantly contribute to the slope failure. Moreover, 
having a cold weathering condition gives an opportunity 
to the local people of Cameron Highlands to make 
benefits from two primary sectors, which are agriculture 
and tourism. This leads to the rapid development of this 
area, which increases the land use and contributes to soil 
erosion and landslide occurrences [2]. 

This region experiences a huge variation in climate that 
is likely to trigger the soil slips episode. Situated in 
Peninsular Malaysia and experiencing hot and humid 
weather annually due to close proximity to the equator, 
Cameron Highlands is susceptible to a high amount of 
rainfall thus causing many landslide incidents to occur 
throughout the year [1]. Cameron Highlands recorded the 
highest daily rainfall in Malaysia for almost 278 days in 
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