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ABSTRACT

On this era, there are several medical equipment especially on the medical laboratory. One of the equipment is Shaking Water
Bath. The Shaking Water Bath is a module used for heating or incubating sample solutions and mixing. The previous Shaking
Water Bath still has a manual drainage system, so you must turn the device over to remove and change the water and there is a
possibility that we will be hurt to hot water. Therefore, a Shaking Water Bath module is designed which can fill and drain water
automatically. The Shaking Water Bath module using LM35 sensor to detect the temperature of the water inside the chamber.
The temperature measurement will be displayed on 4x20 character LCD. The testing taken by 20 times data collection. The
testing results is the error value is 0.38 % at 37 Celsius degree from 20 times data collection. From the research, the proposed

scheme is work well and suitable for use.
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1. INTRODUCTION

On this era, the medical equipment is developed
increasingly. The medical equipment is using modern
component [1][2][3]. The main component of electronics
devices is resistor, capacitor, and inductor. This component
will be connected with diode and transistor to make a better
device [4][5].

Now, several simple devices using a microcontroller to
control the systems. The microcontroller can be connected to
many sensor [6][7][8]. On this proposed scheme, the
microcontroller is connected to the temperature sensor LM35
sensor [9][10][11].

On the medical equipment, like a Shaking Water Bath
used to heating and incubating the solution sample is
developed [12][13][14][15][16].

From the sample is heated by heater at 30 Celsius degree
to 80 Celsius degree. From the previous research, we
proposed a new scheme that is the Shaking Water Bath with
temperature sensor and automatically water drainage.

2. SYSTEM DESIGN

The Figure 1 shows the power supply is connected to the
microcontroller and all of the driver circuit. There are several
push button to control the temperature, timer and motor. The
microcontroller will be connected to the LM35 temperature
sensor, motor, and heater. The measurement will be displayed
on the LCD character. The heater is used to heat the water
inside the chamber. The motor is used to shake the sample. If
the sample process is completed so the buzzer will turn on.

The Figure 2 shows the block diagram of the module
works. The module contains the microcontroller, the power
supply unit, the driver, the motor, the LM35 temperature
sensor, the buzzer and the heater. The working principle will
be explained on this section. When the power button is turned
on, so the supply will connect to the power supply and the
heater.

The power supply on the module connects to the all of the
circuit. The motor is used to shake the sample solution and
the temperature control setup the temperature inside the
chamber. The temperature measurement will be displayed on
the LCD screen. The schematic diagram will be showed in
this section.
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Figure 1. The Schematic Diagram
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Figure 2. The Block Diagram
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The Figure 3 shows the power supply unit which connect
to the entire circuit inside the module.

Figure 3. The Power Supply Unit
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Figure 4 The LCD Circuit Unit

The Figure 4 shows the LCD unit which show the
measurement temperature of the chamber.
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Figure 5. The Driver Valve Circuit
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Figure 6. The Driver Heater Circuit

The Figure 6 shows the driver heater which can heating
the chamber.
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Figure 7 The Driver Motor Circuit

The Figure 7 shows the motor circuit which shake the
solution from the right to the left and the left to the right.
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Figure 8. The Driver Buzzer Circuit

The Figure 8 is driver buzzer circuit. The buzzer will
turn on when the operating of the system finish.
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The Figure 9 shows the proposed scheme module. The
module contains the motor, the LM35 temperature sensor
and another circuit. This module using microcontroller

Figure 9. The Module

3. THE RESULTS AND DISCUSSION

In this section, it will be explained the testing of the
module. The module will be testing 20 times.

Table 1 The Temperature Measurement on The Module

No The The Error
Module Thermometer

1 37.1°C 37.2°C 0.1°C
2 37.1°C 37.2°C 0.1°C
3 37.6 °C 37.4°C 0.2°C
4 37.6 °C 37.4°C 0.2°C
5 37.1°C 37.2°C 0.1°C
6 37.1°C 37.4°C 0.3°C
7 37.1°C 37.4°C 0.3°C
8 37.1°C 37.1°C 0°C
9 37.1°C 37.2°C 0.1°C
10 37.1°C 37.4°C 0.3°C
11 37.6°C 37.6°C 0°C
12 37.6 °C 37.4°C 0.2°C
13 37.6°C 37.8°C 0.2°C
14 37.6 °C 37.2°C 0.4°C
15 37.1°C 37.6°C 0.5°C
16 37.1°C 37.4°C 0.3°C
17 37.6 °C 37.7°C 0.1°C
18 37.6°C 37.6°C 0°C
19 37.1°C 37.2°C 0.1°C
20 37.1°C 37.4°C 0.3°C

Mean (°C) 37.44°C

Deviation 0.34 %

Error 0.92 %
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The measurement takes 20 times. The module shake the
solution during 5 minutes. The module contain the water
chamber and shaker. There are the LM35 temperature
sensor to measure the temperature inside the chamber. The
temperature measurement is displayed on the LCD screen.

The result of the temperature measurement is 37.4 °C as
the average temperature and the error value is 0.92 %. The
largest deviation at 14th data (0.6 °C) and 15th data (0.5
°C). The deviation is on the tolerance limit that is below 1
°C.

The Graphic of The I ement of The le and The Thermometer
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Figure 10. The Graphics from Table 1

4. CONCLUSION

From the research can be concluded that the proposed
scheme module is work well. The module which is
consisted the motor, the heater, the buzzer, the LM35
temperature sensor and the LCD character work well. The
temperature measurement between modules if it is
compared to the thermometer is on tolerance limit.
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