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ABSTRAK

Alat penukar panas adalah suatu alat yang memungkinkan perpindahan panas
dan bisa berfungsi sebagai pemanas maupun pendingin. Unit Heat Exchanger sendiri
terdiri atas air heater dan rotary dryer. Adapun tujuan penelitian ini bertujuan untuk
mendapatkan putaran rotary dryer dan nilai volume flow rate yang optimum dalam
proses pengeringan singkong. Hal-hal yang ditinjau dari proses pengeringan singkong
yaitu pengurangan massa singkong, kalor yang diterima singkong, efisiensi rotary
dryer, dan efisiensi heat exchanger. Variasi putaran rotary dryer yang digunakan antara
lain 26,1 rpm; 33,9 rpm; dan 44,2 rpm lalu variasi volume flow rate yang digunakan
yaitu 0,023 md/s; 0,027 m3/s; dan 0,029m3/s.

Cara kerja alat penukar panas ini yaitu udara selaku fluida dingin yang keluar
dari blower lalu masuk ke air heater. Didalam air heater fluida dingin menerima kalor
dari fluida panas yang mengalir disela-sela shell air heater. Sumber panas yang
digunakan berasal dari kompor sederhana yang berada dibawah air heater. Setelah
menerima kalor, udara yang telah panas tersebut masuk kedalam rotary dryer yang
befungsi sebagai pengering.

Hasil pengeringan pengeringan bernilai optimum ketika pully di rotary dryer
disetting dengan kecepatan pada 26,1 rpm dan volume flow rate fluida dingin sebesar
0,029 md¥/s vyaitu sebesar 0,235kg. Kalor yang diterima singkong dari proses
pengeringan bernilai optimum ketika pully di rotary dryer disetting dengan kecepatan
pada 26,1 rpm dan volume flow rate fluida dingin sebesar 0,029 m3/s yaitu sebesar
521300,7 J. Adapun nilai optimal dari efisiensi rotary dryer dan heat exchanger
berturut-turut sebesar 14,541% dan 4,158% ketika pully di rotary dryer disetting
dengan kecepatan pada 26,1 rpm dan volume flow rate fluida dingin sebesar 0,029 m3/s.
Putaran pully pada rotary dryer terbaik yaitu ketika pully diputar dengan kecepatan
26,1 rpm dan laju volume fluida dingin sebesar 0,029 m?3/s.

Kata kunci : heat exchanger, air heater, rotary dryer, putaran, massa , efisiensi
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ABSTRACT

A heat exchanger is a device used to transfer heat between two or more fluids
and which function either as a heater or a coolant. The unit of Heat Exchanger is
consist of air heater and rotary dryer. This research is aimed to get the optimum value
of rotary dryer rotation and volume flow rate in cassava’s drying process. Matters
from the cassava’s drying process were cassava’s mass reduction, cassava’s heat
accepted, rotary dryer’s efficiency, and heat exchanger’s efficiency. The rotary dryer
variatons used were 26,1 rpm; 33,9 rpm; and 44,2 rpm then the volume flow rate
variations used were 0,023 m3/s; 0,027 m3/s; and 0,029m?3/s.

The way this heat exchanger works is the air as the cold fluid coming out from
the blower then entering the air heater. Inside of the air heater the cold fluid receives
heat from the hot fluid that flowing between the air heater shells. The heat source used
comes from a simple stove under the air heater. After receiving the heat, the hot air
has entered the rotary dryer which functions as a dryer.

The optimum drying drying results when the pully of rotary dryer was setting
at a speed of 26.1 rpm and the volume of cold fluid flow rate was 0.029 m3/ s is 0.235kg.
The heat received by cassava from the optimum drying process when pully of the rotary
dryer was setting at a speed of 26.1 rpm and the volume of cold fluid flow rate was
0.029 m3 /s is 521300.7 J. The optimal value of the efficiency of the rotary dryer and
heat exchanger respectively 14.541% and 4.158% when pully in the rotary dryer was
setting at a speed of 26.1 rpm and the volume of cold fluid flow rate was 0.029 m3/s.
Pully rotation in the best rotary dryer is when the pully was rotating at a speed of 26.1
rpm and the cold fluid volume was 0.029 m3/s.

Keywords : heat exchanger, air heater, rotary dryer, mass, efficiency.
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DAFTAR SIMBOL

Simbol

q = Laju Perpindahan Kalor (W)

U = Koefisien Perpindahan Kalor Total (W/m?°C)
A = Luas Permukaan penampang (m?)

ATuvwro = Perbedaan Temperatur Rata-rata Logaritma (°C)

K = Konduktivitas Thermal (W/m°C)

AT = Perubahan Temperatur (°C)

AX = Jarak Perpindahan panas (m)

h = Koefisien Perpindahan Kalor (W/m?°C)
Ts = Temperatur permukaan (°C)

T- = Temperatur lingkungan (°C)

m = Laju Massa (Kg/s)

Cp = Kalor Jenis (J/Kg°C)

m = Massa (Kg/s)

o = Konstanta Boltzman (5,699 x 10 W/m?K*)
Re = Angka Reynolds

Nu = Angka Nusselt

n = Efisiensi (%)

v = Viskositas Kinematik fluida(m?/s)

u = Viskositas Dinamik fluida (Kg/m.s)
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D = Diameter (m)
Qbb = Kalor pembakaran (J)
Mbb = massa untuk proses pembakaran (Kg)

Quuv = High Heating Value (J/KQ)

Qp = Kalor pengeringan (J)
htg = entalpi uap (J/Kg)
Subskrip

c = cool

h = hot
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