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Abstract: Fermentation temperature is the key to decide the quality of the rice wine, so the
temperature controlling system in fermentation room is established base on stm32 microcontroller
and digital temperature sensor. The whole block diagram for the system is firstly detailed, and then
the Temperature collecting module and temperature control module are aso described. At last the
software flow chart is discussed. The experiment is done based on designed system, and the data is
analyzed. The result show that designed system can realize high accuracy temperature controlling.

Introductions

Fermentation technology is one of the important processes in the rice wine production and
Fermentation temperature is the key to decide the quality of the rice wine™ . If the fermentation
temperature is controlled within desired environment, the needed quantity for material could be
reduced and the quality of the rice wine could be greatly improved. Face to the increment of the
production, the conventional manual temperature controlling encounters a lot of difficulty® [ |n
contrast, the automatic control of by means of microcontroller, digital sensor and some implement
part can be widely used in the process of fermentation.

According to above description, the temperature control system is designed and some
experiment is done. In this paper, the temperature control system is firstly detailed, including whole
block diagram for the system, the control core STM32F103, Temperature collecting module, the
drive circuit for the temperature control module and software flow chart desgns. Then, the
experiment is done based on designed system. At last, the data is analyzed and some conclusion is
derived.

Thedesgn for temperature control system

The whole block diagram for the system. The system block diagram for the control system
with the control core of STM32F103 controller is shown in figure 1. It is consisted of temperature
collecting module, temperature control module and MCU minimum system. The sensor for
temperature collecting module is DS18B20, with the character of 1-Wire interface in which all of
the data, address and command can be transmitted. Temperature control module is consisted of the
heating part and cooling part, it is separately electric incandescent lamp and fans. The system
except MCU minimum system is mounted inside the fermentation room.

In this system, the temperature of the fermentation room can be red-time collected by the
sensor and sent to microcontroller, if the temperature is above setting value, the fans should be
startup; otherwise, eectric incandescent lamp is lightened. Further, the FLASH, SRAM and
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Fig.1 the system block diagram for the control system
The Temperature collecting module. The temperature collecting sensor in this paper is the
Digital Thermometer DS18B20 Which provides 9 to 12-bit temperature readings'® ). Because of
the Information sent to/from the DS18B20 over a 1-Wire interface, only one wire (and ground)
needs to be connected from a central microprocessor to a DS18B20. Power for reading, writing,
and performing temperature conversions can be derived from the data line itself with no need for an
external power source.
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Fig.2 diagrammatic sketch Wire Connected between sensor and microcontroller
Because each DS18B20 contains a unique silicon serial number, multiple DS18B20s can exist
on the same 1-Wire bus. This allows for placing temperature sensors in many different places.
Applications where this feature is useful include HVAC environmental controls, sensing
temperatures inside buildings, equipment or machinery, and process monitoring and control.
Thedrivecircuit for the temperature control module. The drive circuit of temperature control
moduleisillustrated in figure 3, the electric incandescent lamp and fans is drive by 220 AVC, while
theirs control is finished through relay K1 and K2. Because it need large current for driving of relay
K1 and K2, the ULN2003 with high voltage and high current darlington pairs is adopted. The
control command of lamp and fans is separately input from channel of IN1 and IN2 of ULN2003,
these signal is enlarged and drive the relay action.
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Fig.3 The circuit of temperature control module
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Fig. 4 the flow chart for the temperature control system of Fermentation room

Softwar e designs for the designed system. The flow chart of the system software is illustrated
infigure 4. When the power supply is switched on, the system will enter into initial state. If the new
temperature range of the fermentation room is set, the current temperature is collected and it enters
into switch select. If the current value is less than setting range, the hearting module is started and
the cooling module is stopped; if the current value is more than setting range, the hearting moduleis
stopped and the cooling module is started; otherwise, this system should be maintained current
status.

Experiment and result
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At last, the temperature control experiment in fermentation room is done with the same initial
indoor temperature of 20°C. Because of the perfect fermentation temperature is 28-32°C, so the five
different setting temperature of 28°C, 29°C, 30°C, 31°C and 32C is selected for experiment, both
the temperature after adjusted and the time consumption for temperature control are recorded the
experimental result for temperature control is shown in table 1.

Tab. 1 experimental result for temperature control

Initial value('C)  preset valug("C) Adjusted value(’C)  Adjust time(s)

20 28 284 101
20 29 28.8 103
20 30 29.8 104
20 31 311 103
20 32 31.8 102

From the table, the temperature after adjusted is near is setting value, and within permissible
error and the time consumption is dmost same. So we can infer that the designed system can reach
high accuracy temperature controlling and it reaches desired function.

Conclusions

To achieve high accuracy temperature controlling for rice wine fermentation room, the
experiment is founded through temperature collecting module, temperature control module and
MCU minimum system. Based on designed system, the experiment is done, and the result shows
that designed system can realize high accuracy temperature controlling.
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