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ABSTRAK

Industri kelapa sawit berpotensi menghasilkan emisi pencemar udara dari
proses pembakaran bahan bakar pada unit boiler berupa Total Suspended
Particulate (TSP), sulfur dioksida (SO,), dan nitrogen dioksida (NO.). Penelitian ini
bertujuan untuk mengidentifikasi neraca massa industri hingga menghasilkan gas
buang ke cerobong, memodelkan dan memetakan pola sebaran emisi, serta
menganalisis pengaruh tinggi cerobong dan laju aliran gas buang terhadap
konsentrasi polutan pada kawasan Ground Level Concentration (GLC). Penelitian
dilakukan di PT XYZ menggunakan metode neraca massa dan pemodelan dispersi
udara AERMOD View dengan variasi tinggi cerobong 20 m, 25 m, dan 30 m serta
laju aliran gas buang berturut-turut sebesar 36,06 m?/s, 40,32 m3/s, dan 44,16 m?/s.
Hasil penelitian menunjukkan bahwa total massa input dan output boiler berada
dalam kondisi seimbang sebesar 373.074.625,46 kg/tahun. Hasil pemodelan
menunjukkan arah sebaran konsentrasi maksimum dominan ke arah timur pada
periode Januari—April, barat laut pada periode Mei—Agustus, serta timur dan barat
laut pada periode September—-Desember. Peningkatan tinggi cerobong dan laju
aliran gas buang mampu menurunkan konsentrasi maksimum polutan di
permukaan tanah. Pada kondisi eksisting, konsentrasi maksimum TSP, SO,, dan
NO, berturut-turut sebesar 52,45 ug/mé3, 6,27 ug/m3, dan 16,10 ug/m?*, sedangkan
pada variasi tinggi cerobong 30 m dan laju aliran gas buang 44,16 m3/s menurun
menjadi 49,72 yg/m3, 6,05 pg/m3, dan 15,10 yg/m?3. Variasi tinggi cerobong 30 m
dan laju aliran gas buang 44,16 m3*s memberikan hasil yang lebih baik terhadap
penurunan konsentrasi polutan pada kawasan GLC dibandingkan variasi lainnya.

Kata kunci: AERMOD, cerobong boiler, dispersi emisi, GLC, neraca massa.



ABSTRACT

The palm oil industry has the potential to generate air pollutant emissions
from biomass combustion processes in boiler units, particularly Total Suspended
Particulate (TSP), sulfur dioxide (SO;), and nitrogen dioxide (NO;). This study
aimed to identify the industrial mass balance leading to stack gas emissions, model
and map the emission dispersion patterns, and analyze the effects of stack height
and flue gas flow rate on pollutant concentrations within the Ground Level
Concentration (GLC) area. The study was conducted at PT XYZ using the mass
balance method and AERMOD View air dispersion modeling. The stack height
variations analyzed were 20 m, 25 m, and 30 m, with corresponding flue gas flow
rates of 36,06 m%¥s, 40,32 m%¥s, dan 44,16 m?s. The results showed that the total
mass input and output of the boiler system were balanced at 373,074,625.46
kg/year. The modeling results indicated that the dominant dispersion direction was
toward the east during January—April, northwest during May—August, and east and
northwest during September—December. Increasing stack height and flue gas flow
rate reduced the maximum pollutant concentrations at ground level. Under the
existing condition, the maximum concentrations of TSP, SO,, and NO, were 52.45
ug/m3, 6.27 ug/m3 and 16.10 ug/m? respectively. At a stack height of 30 m and a
flue gas flow rate of 44,16 m¥s, the concentrations decreased to 49.72 ug/m? 6.05
ug/m3 and 15.10 ug/m? respectively. The 30 m stack height and 44.16 m¥s flue
gas flow rate scenario provided better results in reducing pollutant concentrations
at the Ground Level Concentration (GLC) receptors than the other scenarios.

Keywords: AERMOD, boiler stack, emission dispersion, Ground Level
Concentration (GLC), mass balance.
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AERMOD
AERMET
SO,

NO,

TSP

GLC
ISPA
CPO
TBS
TKKS

gls
kg/jam

m

m/s

Hg/m?

DAFTAR SINGKATAN

: Atmospheric Dispersion Modeling System
: Meteorological Preprocessor for AERMOD
: Sulfur Dioksida

: Nitrogen Dioksida

. Total Suspended Particulate

: Ground Level Concentration

. Infeksi Saluran Pernapasan Akut

: Crude Palm Oil

: Tandan Buah Segar

: Tandan Kosong Kelapa Sawit

: gram per detik

: kilogram per jam

. meter

: meter per detik

: mikrogram per kubik meter
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