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ABSTRAK

Gedung Fakultas Psikologi Universitas Diponegoro mengalami kesenjangan antara
desain konseptual dan desain terbangun, di mana berbagai elemen pasif yang
direncanakan tidak terealisasi dan terjadi penurunan spesifikasi material kaca
selubung bangunan. Kondisi ini menyebabkan nilai Overall Thermal Transfer
Value (OTTV) bangunan melebihi ambang batas SNI 6389:2020 sebesar 35 W/m?,
dengan nilai OTTV total tercatat sebesar 44,13 W/m? tanpa secondary skin dan
39,38 W/m? dengan secondary skin eksisting. Penelitian ini bertujuan untuk
mengevaluasi kinerja termal selubung bangunan dan mengoptimalkan desain sun
shading sebagai strategi pasif untuk menurunkan nilai OTTV sekaligus menjaga

ketersediaan cahaya alami di dalam ruangan.

Metode penelitian menggunakan pendekatan kuantitatif dengan pengumpulan data
primer berupa gambar kerja dan data teknis bangunan eksisting. Evaluasi OTTV
dilakukan menggunakan Building Envelope OTTV Compliance Form v3.0 dari
Kementerian PUPR mengacu pada SNI 6389:2020. Analisis lintasan matahari
dilakukan menggunakan perangkat 3D Sun Path Andrew Mash untuk menentukan
kondisi kritis tahunan pada fasad barat laut. Enam variasi kemiringan shading
vertikal (0°-50° dengan interval 10°) dievaluasi secara komparatif, dan simulasi
pencahayaan dilakukan menggunakan DIAlux evo pada kondisi kritis puncak (14

Juni, 12.00 WIB).
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Hasil penelitian menunjukkan bahwa fasad barat laut merupakan orientasi paling
kritis dengan nilai OTTV tertinggi, akibat penerimaan radiasi matahari langsung
dengan sudut datang rendah pada periode solstis Juni. Seluruh variasi kemiringan
mulai dari 0° berhasil menurunkan OTTV total bangunan ke bawah ambang batas
SNI, dengan kemiringan 50° menghasilkan nilai OTTYV total terendah sebesar 28,81
W/m? mengalami penurunan sebesar 34,73% dari kondisi eksisting awal.
Berdasarkan hasil evaluasi OTTV dan simulasi pencahayaan secara terintegrasi,
kemiringan 50° ditetapkan sebagai desain optimal karena menghasilkan
keseimbangan terbaik antara kinerja termal dan ketersediaan cahaya alami. Material
GRC Board (Glassfiber Reinforced Cement) dipilih sebagai material sun shading
dengan pertimbangan ketahanan terhadap iklim tropis lembap, kemudahan
pembentukan modul geometri, dan efisiensi biaya. Estimasi total biaya pelaksanaan

redesain fasad adalah sebesar Rp 1.898.828.048,78 (termasuk PPN 11%).

Kata kunci: OTTV, sun shading, fasad bangunan, kinerja termal, konservasi energi,

iklim tropis, GRC Board, DIAlux evo, SNI 6389:2020



ABSTRACT

The Faculty of Psychology Building at Diponegoro University experienced a
significant gap between its conceptual design and the actual constructed building,
wherein several planned passive design elements were not realized, and the
building envelope glass specification was downgraded. This condition resulted in
the building's Overall Thermal Transfer Value (OTTV) exceeding the maximum
threshold set by SNI 6389:2020 of 35 W/m? with the total OTTV recorded at 44.13
W/m? without a secondary skin and 39.38 W/m? with the existing secondary skin.
This study aims to evaluate the thermal performance of the building envelope and
to optimize the sun shading design as a passive strategy to reduce the OTTV while

maintaining adequate natural light availability within interior spaces.

The research employed a quantitative approach, with primary data collected from
working drawings and technical specifications of the existing building. OTTV
evaluation was conducted using the Building Envelope OTTV Compliance Form
v3.0 from the Ministry of Public Works and Housing, referencing SNI 6389:2020.
Solar path analysis was performed using the 3D Sun Path Andrew Mash tool to
determine the annual critical condition on the northwest facade. Six vertical
shading inclination variations (0°-50° at 10° intervals) were comparatively
evaluated, and daylighting simulations were conducted using DIAlux evo under

peak critical conditions (June 14th, 12:00 WIB).

The results indicate that the northwest facade is the most critical orientation, with
the highest OTTV value attributable to direct solar radiation at low incidence
angles during the June solstice period. All inclination variations starting from 0°
successfully reduced the total building OTTV below the SNI threshold, with the 50°
inclination yielding the lowest total OTTV of 28.81 W/m*—a reduction of 34.73%
from the original existing condition. Based on integrated OTTV evaluation and
daylighting simulation, the 50° inclination was determined as the optimal design,
as it achieves the best balance between thermal performance and natural light
availability. GRC Board (Glassfiber Reinforced Cement) was selected as the sun

shading material considering its durability in humid tropical climates, ease of
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geometric module fabrication, and cost efficiency. The estimated total cost of

facade redesign implementation is IDR 1.898.828.048,78 (inclusive of 11% VAT).

Keywords: OTTV, sun shading, building facade, thermal performance, energy
conservation, tropical climate, GRC Board, DIAlux evo, SNI 6389:2020
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