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INTISARI 

Pengujian emisi kendaraan bermotor berpotensi menyebabkan polusi udara akibat 

penumpukan gas buang seperti CO dan HC, yang berbahaya bagi kesehatan dan 

kualitas lingkungan kerja. Untuk mengatasi masalah ini, diperlukan sistem ventilasi 

mekanis yang memenuhi standar kesehatan dan efisiensi energi. Penelitian ini 

merancang dan mengevaluasi dua desain exhaust fan berukuran 30 inch dan 36 

inch untuk mengoptimalkan ventilasi di gedung pengujian kendaraan bermotor.  

Metode yang digunakan adalah pendekatan Research and Development (R&D) 

dengan pemodelan numerik melalui simulasi Computational Fluid Dynamics (CFD) 

menggunakan perangkat lunak SolidWorks Flow Simulation. Analisis performa 

mencakup distribusi tekanan statis, suhu, turbulensi, kecepatan aliran udara, laju 

aliran volumetrik, dan konsumsi energi listrik di empat titik pengukuran utama.  

Hasil simulasi menunjukkan bahwa desain exhaust fan 30 inch menghasilkan debit 

udara sebesar 0,31 m³/s (657 CFM) dengan konsumsi energi sebesar 31,42 kWh, 

unggul dalam hal efisiensi energi dan stabilitas aliran. Sementara itu, desain 

exhaust fan 36 inch dapat menghasilkan debit udara sebesar 2,02 m³/s (4.278 

CFM) dengan konsumsi energi sebesar 204,7 kWh, unggul dalam kapasitas dan 

kecepatan udara di outlet. Distribusi tekanan dan suhu pada kedua desain berada 

dalam batas aman sesuai dengan standar ASHRAE (American Society of Heating, 

Refrigerating and Air-Conditioning Engineers). Berdasarkan performa aliran udara, 

desain exhaust fan berdiameter 36 inch lebih direkomendasikan untuk ruang 

dengan kebutuhan ventilasi tinggi. UPT PKB Kota Yogyakarta disarankan untuk 

menggunakan 6–8 unit exhaust fan  berdiameter 36 inch secara paralel untuk 

memenuhi standar sirkulasi udara, pengendalian polutan, serta efisiensi 

operasional melalui distribusi beban antar unit. 

Kata kunci: Pengujian Kendaraan Bermotor, Emisi Gas Buang, Exhaust Fan, 

SolidWorks, CFD, Efisiensi Energi. 
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ABSTRACT 

Motor vehicle emissions testing has the potential to cause air pollution due to 

the accumulation of exhaust gases such as CO and HC, which are harmful to 

health and the quality of the working environment. To address this issue, a 

mechanical ventilation system that meets health and energy efficiency 

standards is required. This study designs and evaluates two exhaust fan 

designs, 30 inches and 36 inches in size, to optimize ventilation in motor 

vehicle testing buildings.  

The method used is a Research and Development (R&D) approach with 

numerical modeling through Computational Fluid Dynamics (CFD) simulation 

using SolidWorks Flow Simulation software. Performance analysis includes the 

distribution of static pressure, temperature, turbulence, airflow velocity, 

volumetric flow rate, and electrical energy consumption at four main 

measurement points. 

The simulation results show that the 30-inch exhaust fan design produces an 

air flow rate of 0.31 m³/s (657 CFM) with energy consumption of 31.42 kWh, 

excelling in terms of energy efficiency and flow stability. Meanwhile, the 36-

inch exhaust fan design can produce an airflow rate of 2.02 m³/s (4,278 CFM) 

with an energy consumption of 204.7 kWh, excelling in capacity and airspeed 

at the outlet. The pressure and temperature distribution in both designs are 

within safe limits according to ASHRAE (American Society of Heating, 

Refrigerating and Air-Conditioning Engineers) standards. Based on flow 

performance, the 36-inch exhaust fan design is more recommended for spaces 

with high ventilation requirements. The UPT PKB City of Yogyakarta is advised 

to use 6–8 units of 36-inch exhaust fans in parallel to meet air circulation 

standards, pollutant control, and operational efficiency through load 

distribution among units. 

Keywords: Motor Vehicle Testing, Exhaust Emissions, Exhaust Fan, 

SolidWorks, CFD, Energy Efficiency.


