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ABSTRACT 

 

 

 

DESIGN AND IMPLEMENTATION OF A CONTROL SYSTEM FOR 

TEMPERATURE AND DRUM ROTATION SPEED IN A BIOMASS-HEATED  

ROTARY DRYER IN SAGO STARCH PROCESSING 

 

 

By 

 

Dwi Surya Dharma 

Dr. Maulahikmah Galinium, S.Kom, M.Sc., Advisor 

Dr. Ir. Henry Nasution, M.T., IPP, Co-Advisor 

 

 

SWISS GERMAN UNIVERSITY 

 

 

This research develops and implements an automated fuzzy logic control system for a 

biomass-heated rotary dryer used in sago starch production to achieve Indonesian 

National Standard (SNI) compliance. The study addresses two critical challenges: 

temperature instability caused by biomass combustion variability and inadequate 

control of drum rotation speed, which resulted in sago starch moisture content 

exceeding the SNI maximum threshold of 13%. A Mamdani fuzzy inference system 

with two inputs (inlet and outlet temperature) and two outputs (drum motor speed and 

blower control) was designed and implemented on an Arduino Uno microcontroller. 

Experimental validation demonstrated that the fuzzy logic controller maintained stable 

temperature control (±2°C) and consistently achieved SNI-compliant moisture content 

(11.8%–13.4%) across multiple test runs at 80°C, compared to manual control 

achieving 11.2%–14.4% with higher variability. The system successfully preserved 

sago starch quality, maintaining white color appearance and neutral odor. This work 

validates the feasibility of implementing advanced fuzzy control systems on resource-

constrained embedded platforms for agricultural processing equipment in small-scale 

and medium-scale enterprises. 

Keywords: fuzzy logic control, sago starch drying, microcontroller, biomass 

combustion, SNI compliance 
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