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RINGKASAN 

Analisis Kenyamanan Termal pada Gedung Bertingkat Menggunakan 

Sefaira–SketchUp (Studi Kasus : Gedung Pusat Pengembangan IPTEK dan 

Inovasi Gambut Universitas Palangka Raya) Jonatan Silitonga. (2026), 

Jurusan/Program Studi  Teknik Sipil, Universitas Palangka Raya. 

Pentingnya kenyamanan termal pada bangunan bertingkat di wilayah tropis 

seperti Kota Palangka Raya yang memiliki suhu dan kelembapan tinggi menjadi 

dasar penelitian ini. Berdasarkan standar ASHRAE 55-2017 dan SNI 03-6572-

2001, kenyamanan termal dipengaruhi oleh temperatur udara, kelembapan relatif, 

kecepatan udara, insulasi pakaian, dan tingkat metabolisme. Gedung Pusat 

Pengembangan IPTEK dan Inovasi Gambut UPR diduga mengalami 

ketidaknyamanan termal akibat suhu tinggi dan ventilasi yang kurang optimal, 

sehingga penelitian ini bertujuan menganalisis tingkat kenyamanan termal, 

mengidentifikasi faktor dominan, serta menguji skenario perbaikan desain 

menggunakan Sefaira pada SketchUp. 

Penelitian ini menggunakan metode kuantitatif dengan pendekatan 

deskriptif dan simulatif melalui pengukuran lapangan (suhu, kelembapan, 

kecepatan angin) dan simulasi kinerja termal menggunakan Sefaira. Analisis 

dilakukan dengan metode PMV (Predicted Mean Vote) dan uji sensitivitas untuk 

mengetahui pengaruh parameter, serta simulasi kondisi eksisting dan skenario 

perbaikan seperti penambahan shading, variasi kaca, serta variasi suhu setpoint 

AC dan jumlah penghuni untuk mengevaluasi dampaknya terhadap beban panas 

dan kenyamanan ruang. 

Hasil penelitian menunjukkan bahwa kondisi termal Gedung PPIIG UPR 

berada pada kategori slightly warm, dengan suhu ruang di atas 26°C dan nilai 

PMV di luar batas kenyamanan. Temperatur udara menjadi faktor dominan akibat 

radiasi matahari, beban panas internal, serta minimnya shading. Simulasi 

menunjukkan bahwa penambahan shading mampu menurunkan beban 

pendinginan sekitar 8%, sedangkan penggunaan kaca saja kurang signifikan. 

Kombinasi shading dan kaca multi-panel menjadi strategi paling efektif dalam 

meningkatkan performa termal bangunan. Variasi suhu setpoint AC dan jumlah 

penghuni juga berpengaruh signifikan terhadap kenyamanan termal. Penurunan 

suhu setpoint mendekatkan nilai PMV ke kondisi netral sehingga meningkatkan 

kenyamanan, sedangkan peningkatan jumlah penghuni menambah beban panas 

internal dan menurunkan kenyamanan. Secara simulatif, suhu 22°C menghasilkan 

kenyamanan termal terbaik, sementara suhu 25°C masih cukup nyaman meskipun 

cenderung slightly warm, terutama jika didukung kelembapan terkendali, sirkulasi 

udara baik, dan pakaian ringan (±0,3–0,5 clo) dan masih sesuai dengan batas 

nyaman suhu adaptif di iklim tropis(24
o
c-28

o
c). 

Kata Kunci: Kenyamanan termal, bangunan bertingkat, PMV (Predicted Mean 

Vote), Sefaira-SketchUp, ASHRAE 55-2017, SNI 03-6572-2001. 
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SUMMARY 

Thermal Comfort Analysis in Multi-Storey Buildings Using Sefaira–

SketchUp (Case Study: Center for Peat Science and Technology 

Development and Innovation Building, University of Palangka Raya) Jonatan 

Silitonga. (2026), Department/Study Program of Civil Engineering, University of 

Palangka Raya. 

The importance of thermal comfort in multi-storey buildings in tropical 

regions such as Palangka Raya, which experience high temperatures and 

humidity, forms the basis of this study. Based on ASHRAE 55-2017 and SNI 03-

6572-2001 standards, thermal comfort is influenced by air temperature, relative 

humidity, air velocity, clothing insulation, and metabolic rate. The PPIIG UPR is 

suspected to experience thermal discomfort due to high temperatures and 

inadequate ventilation. Therefore, this study aims to analyze the level of thermal 

comfort, identify dominant influencing factors, and evaluate design improvement 

scenarios using Sefaira in SketchUp. 

This study employs a quantitative method with descriptive and simulation 

approaches through field measurements (air temperature, humidity, and air 

velocity) and thermal performance simulation using Sefaira. The analysis is 

conducted using the PMV (Predicted Mean Vote) method and sensitivity analysis 

to determine the influence of each parameter. In addition, simulations are carried 

out under existing conditions and improvement scenarios such as the addition of 

shading, variations in glazing types, as well as variations in AC setpoint 

temperatures and occupancy levels to evaluate their impact on heat gain and 

indoor comfort. 

The results indicate that the thermal condition of the PPIIG UPR Building 

falls within the slightly warm category, with indoor temperatures exceeding 26°C 

and PMV values outside the comfort range. Air temperature is identified as the 

dominant factor, influenced by solar radiation, internal heat gains, and the lack of 

shading. Simulation results show that the addition of shading can reduce cooling 

loads by approximately 8%, while the use of glazing alone has a limited effect. 

The combination of shading and multi-panel glazing proves to be the most 

effective strategy in improving the building’s thermal performance. Variations in 

AC setpoint temperature and occupancy levels also have a significant impact on 

thermal comfort. Lowering the setpoint temperature brings PMV values closer to 

neutral, thereby enhancing comfort, whereas increased occupancy raises internal 

heat gains and reduces comfort levels. Simulation results indicate that a 

temperature of 22°C provides the best thermal comfort condition, while 25°C 

remains acceptable although still slightly warm, particularly when supported by 

controlled humidity, adequate air circulation, and light clothing (±0.3–0.5 clo) and 

still falls within the adaptive thermal comfort range for tropical climates (24°C–

28°C). 

Keywords: Thermal comfort, multi-storey building, PMV (Predicted Mean Vote), 

Sefaira-SketchUp, ASHRAE 55-2017, SNI 03-6572-2001. 
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