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ABSTRAK

Tingginya harga bahan bakar minyak dunia memacu industri otomotif untuk
menghasilkan produk-produk kendaraan transportasi dengan konsumsi bahan bakar
yang efisien. Selain itu, kendaraan yang diciptakan juga harus memiliki kadar emisi gas
buang yang rendah karena berbahaya bagi kesehatan manusia dan lingkungan. Oksida
nitrogen (NOy) merupakan salah satu komponen dari gas buang mesin diesel yang
dibatasi kadar emisinya. Teknologi pada mesin diesel yang mampu mengurangi emisi
NOy yaitu NHs-Selective Catalytic ReductiofNH3-SCR). Namun demikian, dalam
menerapkan teknologi tersebut pada bidang otomotif memiliki tantangan berupa batasan
ruang dan adanya pressure drogyang dihasilkan.

Penelitian tentang karakteristik aliran di dalam NH3-SCR diutamakan pada
keseragaman aliran antara gas buang dan amonia serta nilai rugi tekan yang dihasilkan
oleh DIA-Schumalith filter yang digunakan dalam desain alat tersebut. Penelitian
dilakukan dengan membandingkan desain alat yang menggunakan dynamic mixerdan
yang tidak menggunakannya dengan variasi kecepatan airan. Metode penelitian yang
dipakar melaui Computational Fluid Dynamics(CFD) dengan kriteria aliran
menggunakan model energi, model viscous standard k-dan model species transport

Dalam penelitian ini, keseragaman aliran diukur melalui perhitungan mixing
index ratio antara gas buang dengan amonia. Hasil perhitungan mixing index ratio
menunjukkan bahwa pada desain aat yang menggunakan dynamic mixermemiliki
keseragaman aliran yang lebih baik. Nilai pressure dropiukur pada bagian sebelum
dan sesudah melewati DIA-Schumalith filter. Dari penelitian diperoleh nilai pressure
drop yang berbanding lurus dengan kecepatan airan gas buang. Semakin tinggi

kecepatan aliran gas buang makanilai pressure drogemakin besar.

Kata kunci: NHs-Selective Catalytic Reduction (NH3-SCR), Computational Fluid
Dynamics (CFD), mixing index ratio, pressure drop, DI A-Schumalith filter
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ABSTRACT

The high cost of gasoline triggered automotive industries to produce vehicles
with a good efficiency on gasoline consumption. Besides, the vehicles must be have a
lower emission due to hazardous for human heath and environment. The nitrogen
okside, NOy, was a component of diesel exhaust that have emission restriction. The
technology on diesel engine that can reduce NOy emissions is NH3-Selective Catalytic
Reduction(NH3-SCR). However, on applying this technology on automotive field
carries technical challenges on space requirement and a value of pressure drop be
produced.

The experiment to determine flow characteristics in NH3-SCR system was
focused on generating an uniform flow between exhaust gas and ammonia besides the
pressure drop caused by DIA-Schumalith filter that used on this device. The experiment
was held to compare both of design with and without dynamic mixer using the variation
of flow velocity. The experiment method uses Computational Fluid Dynamics (CFD)
with flow criteriainvolving energy, standard k-e and species transport model.

For this experiment, the flow uniformity discribed within the calculation of
mixing index ratio between exhaust gas and ammonia. The mixing index ratio showed a
better uniformity on the design that using dynamic mixer. The value of pressure drop
was measured on the flow passing the DIA-Schumalith filter. The pressure drop is
proportiona to exhaust velocity based on this experiment. The higher exhaust gas flow

velocity gives an increasing pressure drop.

Keywords: NH3-Selective Catalytic Reduction (NH3-SCR), Computational Fluid
Dynamics (CFD), mixing index ratio, pressure drop, DIA-Schumalith filter
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NOMENKLATUR

'  =Flow mixing index

y =Beratjenis (N/m’)

i = Viskositas dinamik (N.s/m?)
p = Densitas (kg/m°)

T = Tegangan geser fluida (Pa)
T, = Tegangan geser dinding (Pa)
A = Luas permukaan (m?)

C =Konsentrasi (I/m®)

D = Diameter aliran (m)

F =Gaya(N)

g = Percepatan gravitasi (m/s?)
I = Intensitasturbulens (%)

le =entrance lengtlim)

m = Massa(kg)

M = Bilangan Mach

p = Tekanan (Pa)

R = Jari-jari aliran (m)

Re = Bilangan Reynolds

U = Kecepatan maksimum (m/s)
u* = friction velocity(m/s)

u = Kecepatan rata-rata airan (m/s)
V  =Volume (m°)

v = Kecepatan (m/s)
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