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Abstract

Wine is currently gaining a lot of attention from consumers because of its health benefits.
Wine stimulates the body's digestive juices. Wine production is made from grapes and other fruits.
The fermentation process is controlled under appropriate conditions that affect the quality, color,
aroma and taste of the wine. Therefore, this research focused on the study and design of a
temperature control system by using Proportional Integral Derivative Control (PID) in the wine
fermentation process. From this study of wine fermentation under controlled temperature conditions
at 20-25 C°. It was found that pH decreased from 2.85 to 2.70, the total soluble solids decreased
from 20.00 to 4.91°Brix and the alcohol content was 9.5 % (v/v) in 10 days. The temperature control
system in the wine fermentation process showed that the fermentation process was stability and
temperature data was under control limit. The process takes a short time to use sugar and produce
alcohol and produce wine with a high alcohol content. Therefore, this study is a guideline for
simulating wine fermentation tanks and can be applied in household industries or community

enterprises.

Keywords: Wine, Fermentation process, Temperature control system, Control chart
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Figure 3 PID cooling control system diagram
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Figure 5 (a) PID cooling control (b)

Thermoelectric cooling unit (c) LCD display
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Table 1 Temperature data in fermentation process control

Period Temperature (°C) Period Temperature (°C)
1 29.43 26 22.18
2 28.25 27 22.27
3 27.16 28 21.92
4 26.18 29 22.27
5 25.39 30 21.92
6 24.87 31 22.10
7 24.26 32 22.18
8 23.65 33 22.10
9 23.30 34 22.27
10 22.90 35 22.53
11 22.79 36 22.27
12 22.27 37 22.18
13 22.50 38 21.92
14 22.35 39 22.18
15 22.35 40 22.18
16 22.01 41 22.01
17 22.01 42 22.18
18 22.27 43 21.92
19 22.01 44 22.10
20 22.61 45 22.01
21 22.53 46 21.84
22 22.10 47 22.18
23 21.75 48 21.92
24 21.84 49 22.18
25 22.18 50 22.18
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