
 

 

104 

Field Assessment for Initial Preparation of Net Zero Building Certification for The Universitas 

Multimedia Nusantara (UMN) Building: A Case Study on Visual Comfort in C and D Tower, 

Nicholas Pranata, Universitas Multimedia Nusantara 

 

REFERENCE 

[1] Hannah Ritchie and Max Roser, “Indonesia: Energy Country Profile,” 2023. 

Accessed: Feb. 14, 2024. [Online]. Available: 

https://ourworldindata.org/energy/country/indonesia#citation 

[2] T. International Renewable Energy Agency, INDONESIA ENERGY 

TRANSITION OUTLOOK ABOUT IRENA. 2022. [Online]. Available: 

www.irena.org 

[3] S. S. Seyitoglu, O. F. Tozlu, and E. Avcioglu, “Indoor Lighting Conversion 

Approach for Sustainable Energy Efficiency Applications in Campus 

Buildings: Hitit University Engineering Faculty Study,” Gazi University 

Journal of Science, vol. 36, no. 3, pp. 1326–1337, Sep. 2023, doi: 

10.35378/gujs.1002669. 

[4] Manuel Jesús Hermoso-Orzáez and Alfonso Gago-Calderón, Energy 

Efficiency and Sustainable Lighting a Bet for the Future. IntechOpen, 2020. 

[5] Kementerian Keuangan Republik Indonesia, “Ambil Bagian Dalam 

Indonesia Net Zero Emission 2050.” Accessed: Feb. 14, 2024. [Online]. 

Available: https://www.djkn.kemenkeu.go.id/kpknl-malang/baca-

artikel/15443/Ambil-Bagian-Dalam-Indonesia-Net-Zero-Emission-

2050.html 

[6] Green Building Council Indonesia, “Net Zero.” Accessed: Feb. 14, 2024. 

[Online]. Available: 

https://www.gbcindonesia.org/netzero#:~:text=GREENSHIP%20Net%20Z

ero%20Healthy%20(NZH,offsite%2C%20and%20offset%20renewable%2

0energy. 

[7] B. S. Alotaibi, S. Lo, E. Southwood, and D. Coley, “Evaluating the 

suitability of standard thermal comfort approaches for hospital patients in 

air-conditioned environments in hot climates,” Build Environ, vol. 169, p. 

106561, Feb. 2020, doi: 10.1016/J.BUILDENV.2019.106561. 

[8] A. Ahlawat, A. Wiedensohler, and S. K. Mishra, “An overview on the role 

of relative humidity in airborne transmission of sars-cov-2 in indoor 

environments,” Aerosol Air Qual Res, vol. 20, no. 9, pp. 1856–1861, Sep. 

2020, doi: 10.4209/aaqr.2020.06.0302. 

[9] G. Guarnieri, B. Olivieri, G. Senna, and A. Vianello, “Relative Humidity and 

Its Impact on the Immune System and Infections,” International Journal of 



 

 

105 

Field Assessment for Initial Preparation of Net Zero Building Certification for The Universitas 

Multimedia Nusantara (UMN) Building: A Case Study on Visual Comfort in C and D Tower, 

Nicholas Pranata, Universitas Multimedia Nusantara 

 

Molecular Sciences, vol. 24, no. 11. Multidisciplinary Digital Publishing 

Institute (MDPI), Jun. 01, 2023. doi: 10.3390/ijms24119456. 

[10] D. E. Bertani et al., “‘Shedding Light on Light’: A Review on the Effects on 

Mental Health of Exposure to Optical Radiation,” International Journal of 

Environmental Research and Public Health, vol. 18, no. 4. MDPI AG, pp. 

1–16, Feb. 02, 2021. doi: 10.3390/ijerph18041670. 

[11] P. R. Boyce, H. M. Brandston, and C. Cuttle, “Indoor lighting standards and 

their role in lighting practice,” Lighting Research & Technology, vol. 54, no. 

7, pp. 730–744, 2022, doi: 10.1177/14771535221126413. 

[12] O. Stefani and C. Cajochen, “Should We Re-think Regulations and 

Standards for Lighting at Workplaces? A Practice Review on Existing 

Lighting Recommendations,” Front Psychiatry, vol. 12, May 2021, doi: 

10.3389/fpsyt.2021.652161. 

[13] I. Wojnicki, K. Komnata, and L. Kotulski, “Comparative Study of Road 

Lighting Efficiency in the Context of CEN/TR 13201 2004 and 2014 

Lighting Standards and Dynamic Control,” Energies (Basel), vol. 12, no. 8, 

2019, doi: 10.3390/en12081524. 

[14] O. Osibona, B. D. Solomon, and D. Fecht, “Lighting in the home and health: 

A systematic review,” International Journal of Environmental Research and 

Public Health, vol. 18, no. 2. MDPI AG, pp. 1–20, Jan. 02, 2021. doi: 

10.3390/ijerph18020609. 

[15] C. Ticleanu, “Impacts of home lighting on human health,” Lighting Research 

and Technology, vol. 53, no. 5, pp. 453–475, Aug. 2021, doi: 

10.1177/14771535211021064. 

[16] N. Muniarti, “Hubungan Suhu dan Kelembaban dengan Keluhan Sick 

Building Syndrome pada Petugas Administrasi Rumah Sakit Swasta X,” 

Jurnal Ilmu Kesehatan Masyarakat, vol. 7, no. 3, 2018, Accessed: Nov. 06, 

2023. [Online]. Available: 

https://journals.stikim.ac.id/index.php/jikm/article/view/123/104 

[17] R. Adiningsih and M. C. Hairuddin, “The Incidence of Sick Building 

Syndrome and Its Causes on Employees at the Governor’s Office of West 

Sulawesi Province,” The Indonesian Journal Of Occupational Safety and 

Health, vol. 10, no. 2, p. 153, Jul. 2021, doi: 10.20473/ijosh.v10i2.2021.153-

160. 



 

 

106 

Field Assessment for Initial Preparation of Net Zero Building Certification for The Universitas 

Multimedia Nusantara (UMN) Building: A Case Study on Visual Comfort in C and D Tower, 

Nicholas Pranata, Universitas Multimedia Nusantara 

 

[18] E. Aryadni, I. H. Santoso Poltekkes Kemenkes Banjarmasin Jurusan 

Kesehatan Lingkungan Jl Mistar Cokrokusumo No, and A. Banjarbaru 

Kalimantan Selatan, “FAKTOR FISIK DAN BIOLOGI DENGAN 

KELUHAN SUBYEKTIF SICK BUILDING SYNDROME,” vol. 15, no. 2, 

2018, [Online]. Available: https://ejournal.kesling-

poltekkesbjm.com/index.php/JKL/article/view/50 

[19] P. M. Karlina, R. Maharani, D. Utari, K. : Putri, and M. Karlina, “Faktor-

Faktor yang Berhubungan dengan Gejala Sick Building Syndrome (SBS),” 

2021. Accessed: Nov. 06, 2023. [Online]. Available: 

https://doi.org/10.52022/jikm.v13i1.126 

[20] V. A. Ulfa, A. Asnifatima, and A. Fathimah, “Faktor-Faktor yang 

Berhubungan dengan Kejadian Sick Building Syndrome (SBS) pada 

Karyawan RSIA Pasutri Bogor Tahun 2020,” vol. 5, no. 5, pp. 428–434, 

2022, doi: 10.32832/pro. 

[21] X. Fu et al., “Association between indoor microbiome exposure and sick 

building syndrome (SBS) in junior high schools of Johor Bahru, Malaysia,” 

Science of The Total Environment, vol. 753, p. 141904, Jan. 2021, doi: 

10.1016/J.SCITOTENV.2020.141904. 

[22] Badan Standarisasi Nasional, SNI 6197 2020 tentang Konservasi Energi 

pada Sistem Pencahayaan. 2020. 

[23] MURI, “GEDUNG PERKANTORAN SWASTA PERTAMA 

BERSERTIFIKAT GREENSHIP NET ZERO HEALTHY.” Accessed: Feb. 

14, 2024. [Online]. Available: 

https://muri.org/Website/Rekor_detail/gedungperkantoranswastapertamabe

rsertifikatgreenshipnetzerohealthy- 

[24] Design Thinking, “Buktikan Komitmen Berkelanjutan Perusahaan, United 

Tractors Raih Sertifikat Greenship Net Zero Healthy Building.” Accessed: 

Feb. 14, 2024. [Online]. Available: 

https://designthinking.id/teknologi/buktikan-komitmen-berkelanjutan-

perusahaan-united-tractors-raih-sertifikat-greenship-net-zero-healthy-

building/ 

[25] SD NEGERI 006 BATAM KOTA, “Mewujudkan transformasi pendidikan 

di sekolah net zero carbon.” Accessed: Feb. 14, 2024. [Online]. Available: 

https://sdn006batamkota.sch.id/read/282/mewujudkan-transformasi-

pendidikan-di-sekolah-net-zero-carbon 



 

 

107 

Field Assessment for Initial Preparation of Net Zero Building Certification for The Universitas 

Multimedia Nusantara (UMN) Building: A Case Study on Visual Comfort in C and D Tower, 

Nicholas Pranata, Universitas Multimedia Nusantara 

 

[26] Antara, “Anies Baswedan Resmikan Sekolah Net Zero Carbon, Politikus 

PSI: Jadikan Ini Standar Baru,” Tempo, 2022. Accessed: Feb. 14, 2024. 

[Online]. Available: https://metro.tempo.co/read/1640341/anies-baswedan-

resmikan-sekolah-net-zero-carbon-politikus-psi-jadikan-ini-standar-baru 

[27] Novi Husdinariyanto, “Bandara Banyuwangi raih sertifikasi "Net Zero 

Healthy Ready,” Antaranews, 2023. Accessed: Feb. 14, 2024. [Online]. 

Available: https://www.antaranews.com/berita/3888339/bandara-

banyuwangi-raih-sertifikasi-net-zero-healthy-ready 

[28] S. Zulaiha, A. Jasmi, M. F. Ayob, S. Aripin, F. Azli, and M. Rahim, 

“INVESTIGATION ON ENERGY EFFICIENCY OF LIGHTING 

SYSTEM IN A UNIVERSITY LIBRARY,” 2019. 

[29] U. Situmeang, D. Setiawan, and M. Monice, “Environment Lighting System 

Evaluation: Lancang Kuning University Context,” in IOP Conference 

Series: Earth and Environmental Science, Institute of Physics Publishing, 

Apr. 2020. doi: 10.1088/1755-1315/469/1/012059. 

[30] M. S. ÜNLÜTÜRK and T. KAZANASMAZ, “Integration of Daylight Use 

and Analysis in Double Skin Facades: A Literature Review,” GAZI 

UNIVERSITY JOURNAL OF SCIENCE, Aug. 2023, doi: 

10.35378/gujs.1243933. 

[31] V. Fortuna, W. Widyarko, and J. S. Sari, “The Effect of Lighting Intensity 

on Visual Comfort in The Sacred Space Of Buddhist Temple,” Journal of 

Architectural Design and Urbanism, vol. 4, no. 2, pp. 106–117, Jun. 2022, 

doi: 10.14710/jadu.v4i2.14134. 

[32] M. Ergin, “Double-Skin Facade Options for Optimum Daylight Quality: An 

Office Case In Izmir,” Izmir Institute of Technology, 2019. 

[33] A. A. Küçük and Ö. Sümengen, “Evaluation of the Lighting Energy 

Performance of Educational Buildings with BEP-TR Methodology: The 

Case of ERU Faculty of Architecture,” Iconarp International J. of 

Architecture and Planning, Dec. 2022, doi: 10.15320/iconarp.2022.212. 

[34] A. E. Manubawa, L. M. F. Purwanto, and A. Ardiyanto, “Measuring The 

Quality Of Natural Lighting In A Building With Double Skin facade  (DSF) 

1,” International Journal Of Architecture and Urban Development, 2020, 

doi: 10.30495/IJAUD.2020.15845. 

[35] F. Shi, S. Wang, J. Huang, and X. Hong, “Design strategies and energy 

performance of a net-zero energy house based on natural philosophy,” 



 

 

108 

Field Assessment for Initial Preparation of Net Zero Building Certification for The Universitas 

Multimedia Nusantara (UMN) Building: A Case Study on Visual Comfort in C and D Tower, 

Nicholas Pranata, Universitas Multimedia Nusantara 

 

Journal of Asian Architecture and Building Engineering, vol. 19, no. 1, pp. 

1–15, Jan. 2020, doi: 10.1080/13467581.2019.1696206. 

[36] Ghina Soraya, Popi Puspitasari, and Khotijah Lahji, “NATURAL LIGHT 

INTENSITY AND VISUAL COMFORTTHROUGH ADJUSTING THE 

HEIGHT OF THE CURTAIN OPENING(Case: Room C.608-609, FTSP, 

Trisakti University, Jakarta),” International Journal on Liveable Space, vol. 

7, no. 2, 2022. 

[37] A. Białek, L. Dębska, and N. Krawczyk, “Assessment of light intensity and 

productivity in the intelligent building - case study,” in E3S Web of 

Conferences, EDP Sciences, Jan. 2022. doi: 

10.1051/e3sconf/202233600011. 

[38] K. A. Mannan, “Lighting Design Analysis in an Industrial Workshop Space: 

Case Study at Jakarta Creative Hub Workshop Space Article History,” 2020. 

[Online]. Available: http://journal.uii.ac.id/index.php/jards 

[39] N. Kutlar and M. P. Mengüç, “Daylighting Design Process for Visual 

Comfort and Energy Efficiency for a Signature Building,” in IOP 

Conference Series: Earth and Environmental Science, Institute of Physics 

Publishing, Jun. 2019. doi: 10.1088/1755-1315/290/1/012145. 

[40] D. Rahayu Widiana, T. U. Antoro, and K. Hasin, “Lighting Level Measuring 

Device Based On Web Using Kalman Filter Method INTRODUCTION ,” 

Journal of Applied Science and Advanced Technology Journal Homepage, 

2022, doi: 10.24853/JASAT.5.2.43-50. 

[41] Elfina Weldyan, “Kajian Pemanfaatan Variasi Pencahayaan Buatan LED 

terhadap Pertumbuhan Tanaman Bayam Hijau Hidroponik dengan Sistem 

IoT,” Universitas Multimedia Nusantara, 2023. Accessed: Feb. 16, 2024. 

[Online]. Available: https://kc.umn.ac.id/id/eprint/25512/ 

[42] Yesaya Ariel Syafaat, “Evaluasi Pemanfaatan Pencahayaan Alami pada 

Ruang Perpustakaan Universitas Multimedia Nusantara,” Universitas 

Multimedia Nusantara, 2021. 

[43] Y. Yolanda Budiman and S. Ayuning Suwarlan, “Optimization of Lighting 

Intensity in Batam Public Library Reading Room,” Journal of Architectural 

Research and Education (jare), vol. 5, no. 1, pp. 35–50, 2023, doi: 

10.17509/jare.v5i1.55442. 



 

 

109 

Field Assessment for Initial Preparation of Net Zero Building Certification for The Universitas 

Multimedia Nusantara (UMN) Building: A Case Study on Visual Comfort in C and D Tower, 

Nicholas Pranata, Universitas Multimedia Nusantara 

 

[44] D. R. Bertenshaw, “The standardisation of light and photometry – A 

historical review,” Lighting Research and Technology, vol. 52, no. 7, pp. 

816–848, Nov. 2020, doi: 10.1177/1477153520904755. 

[45] Robert M Bunch, Optical Systems Design Detection Essentials Radiometry, 

photometry, colorimetry, noise, and measurements. IOP Publishing, 2021. 

[46] V. Surawattanasakul et al., “Respiratory Symptoms and Skin Sick Building 

Syndrome among Office Workers at University Hospital, Chiang Mai, 

Thailand: Associations with Indoor Air Quality, AIRMED Project,” Int J 

Environ Res Public Health, vol. 19, no. 17, Sep. 2022, doi: 

10.3390/ijerph191710850. 

[47] H. Belachew et al., “Sick building syndrome and associated risk factors 

among the population of Gondar town, northwest Ethiopia,” Environ Health 

Prev Med, vol. 23, no. 1, Oct. 2018, doi: 10.1186/s12199-018-0745-9. 

[48] P. K. Nag, “Sick Building Syndrome and Other Building-Related Illnesses,” 

2019, pp. 53–103. doi: 10.1007/978-981-13-2577-9_3. 

[49] E. Nopiyanti, A. J. Susanto, T. Sutabri, A. M. Ridwan, and R. Febrianti, 

“FACTORS RELATED TO SYMPTOMS SICK BUILDING SYNDROME 

IN EMPLOYEES AT OK UNIT OF MARINE HOSPITAL CILANDAK 

SOUTH JAKARTA,” 2019. 

[50] A. Vuokko et al., “Clinical Characteristics of Disability in Patients with 

Indoor Air–Related Environmental Intolerance,” Saf Health Work, vol. 10, 

no. 3, pp. 362–369, Sep. 2019, doi: 10.1016/j.shaw.2019.06.003. 

[51] Y. Prana Hikmat, I. Wellid, K. Sumeru, S. Dzakiyah AZ-zahro, and M. 

Firdaus bin Sukri, “Relationship Between Indoor Air Quality and Sick 

Building Syndrome in Post Office Building in Bandung,” 2021. [Online]. 

Available: https://ijatr.polban.ac.id/ijatr/ 

[52] E. P. Rahayu, R. Maharani, D. Jepisah, and A. I. Suhara, “Analysis of 

Symptoms of Sick Building Syndrome for Nurses in Hospital Inpatient 

Rooms,” Jurnal Penelitian Pendidikan IPA, vol. 9, no. 2, pp. 770–774, Feb. 

2023, doi: 10.29303/jppipa.v9i2.3028. 

[53] N. Putri Ramadhan, M. Ferianita Fachrul dan Widyatmoko Jurusan Teknik 

Lingkungan, F. Arsitektur Lanskap dan Teknologi Lingkungan Universitas 

Trisakti, and J. Kyai Tapa No, “KAWASAN KEBISINGAN BANDAR 

UDARA INTERNASIONAL HUSEIN SASTRANEGARA, BANDUNG 

PROVINSI JAWA BARAT,” 2019. Accessed: Nov. 06, 2023. [Online]. 



 

 

110 

Field Assessment for Initial Preparation of Net Zero Building Certification for The Universitas 

Multimedia Nusantara (UMN) Building: A Case Study on Visual Comfort in C and D Tower, 

Nicholas Pranata, Universitas Multimedia Nusantara 

 

Available: http://e-

journal.president.ac.id/presunivojs/index.php/JENV/article/view/767 

[54] F. R. Saputri and V. Lee, “Web-based Environment Monitoring System,” G-

Tech: Jurnal Teknologi Terapan, vol. 7, no. 3, pp. 807–815, Jun. 2023, doi: 

10.33379/gtech.v7i3.2498. 

[55] S. Hahury, Fahrul, and R. Jusnah, “EVALUASI ERGONOMI 

LINGKUNGAN KERJA DI TERMINAL KEDATANGAN PADA 

BANDAR UDARA DOMINE EDUARD OSOK (DEO) SORONG,” 2019. 

[56] Wendy Alfonso, “HUBUNGAN INTENSITAS PENCAHAYAAN 

DENGAN KELUHAN KELELAHAN MATA PADA PEKERJA 

PENJAHIT  DI PUSAT PASAR KOTA MEDAN,” Universitas Sumatera 

Utara, 2022. 

[57] M. Zhaki, Y. Chadirin, and S. K. Saptomo, “Rancang Bangun Alat Ukur 

Kenyamanan Ruangan (Termal dan Visual) Berbasis Arduino Uno,” Jurnal 

Teknik Sipil dan Lingkungan, vol. 8, no. 1, pp. 57–66, Apr. 2023, doi: 

10.29244/jsil.8.1.57-66. 

[58] O. Nasir and M. Arif Kamal, “An Appraisal of Double Skin Facade in 

Building Design: Architectural Intervention and Sustainability,” 

International Journal of Architecture and Urbanism, vol. 7, no. 1, pp. 158–

172, Mar. 2023, doi: 10.32734/ijau.v7i1.11760. 

[59] M. Mohammad Zin, N. Ibrahim, and A. Mohad Tazilan, “Day Lighting 

Research on Double Skin Facade (DSF),” Int J Eng Adv Technol, vol. 9, pp. 

881–886, Apr. 2020, doi: 10.35940/ijeat.C5362.029320. 

[60] M. A. Siddiqui and S. Dua, “Double Skin Facade & Its Impact on Energy 

Reduction,” 2022. [Online]. Available: https://www.ciir.in 

[61] Badan Standardisasi Nasional, “SNI 7062-2019 tentang Pengukuran 

intensitas pencahayaan di tempat kerja,” 2019. [Online]. Available: 

www.bsn.go.id 

  

  


