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Abstract 

 This research has the objective for seeking the way to controls and to protect the 

fire from leaking of LPG/CNG, as well as to protect air depletion in an automobile from 

receiving the carbon monoxide (CO). Gas leaking is checked by using the principle of 

checking the gas molecule. The LPG/CNG sensors are installed at the front in an engine 

room, and installed at the rear in a room under skirt back lid, and the CO sensor, is 

installed inside a passenger room. LPG/CNG and CO Warner works when there is leaking 

of LPG/CNG. The operation is divided into 3 levels. The 1st level (warning) has a voice 

warning and a light from LED. The 2nd level (protection) cuts the gas system. The 3rd 

level (elimination) blows a substance to cover the leaking area and switches off the gas 

solenoid. If there is a quantity of carbon monoxide coming into a passenger room, the 1st 

level (warning) gives a voice warning and a light from LED. The 2nd levels (protection) 

cuts off the engine and order the power window at a driver side to open down. This 

experiment uses gas bucket from the outside for testing equipment. The maximum of LPG 

leaking is found to be about 7402 ppm within 5.56 second. It is recommended that the 

equipment should not be operated during LPG/CNG and CO Warner start up for a few 

minute. 

Keywords   LPG/CNG and CO Warner 
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��� ������8���'��&
�����9����
��	 

������
�'������+� �!��$��
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Abstract 

     The objective of this research is to develop the wireless Water Level Warning System, 

which tested the system on both, the warning distance and the water level verification. 

The wireless Water Level Warning System consists of two modules, the transmitter with 

sensor module and the receiver with audio warning module. The first module, which is 

installed in the creek as well as waterfall uses stainless steel electrode as a sensor in order 

to detect 7 different water levels with 12 cm apart. The module is powered by 12V, 5A/H 

rechargeable battery and equipped with 10W solar cell panel. The warning output signal 

from the sensor will be transmitted to 16F877 controller where it will be processed to send 

warning signal through VHF radio frequency to the receiver module, which is installed at 

the public area in the village, will reprocess the incoming signal by 16F877 microcontroller 

before sending out audible alarm and water level readout on the computer screen. 

     Prototype of the warning system was put into a field test at Wang-Madeau waterfall in 

Lop-Buri province. It was found that by sending and receiving the signal of 7 different 

water levels in triplicate fashion from 1-3 kilometer distance, the prototype did measure 

the water level 100% correctly 

Keywords    Cataract  Wireless  Water Level Warning   
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2. �'���7�
���	)����%���� 

      2.1 �����:����&'!�� 
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���+	,���������������'������*(����������*�.� 

The Wireless IV Fluid Controller Development Project 

�������  ��#)���1)  C��
.,��"�G  �)�	���1)   
	?�����+�  ��+����=. 2) )���%)�
.  ���C	�,2) ��%)��=�#��  �����*�2)  

)�����  ���:��2) =��
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 1) ������.��&��9�<�  2) ���,9�<�  )�H���#�#�����	�>�������).    
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Email : r_pratana@hotmail.com 
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�����7��!����' '$�	���������$��
���

���#�$��	 �!�&'����������&7���%���������*�'$����	�&���������4���QQ�: 
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7���4��
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���*��$�����

�	���!  =�'������������*=$#�.�����.&��!��� 16F84 *������'������QQ�: &
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RF-Module Wireless RLP-434 (
�����)  �!$���$���'�
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Abstract 

 The objective of this research is to develop the wireless IV Fluid warning 

Controller which tested the system in term of both of the signal transmits distance and the 

accuracy position informed the IV fluid level warning of 10 hospital beds. The Wireless IV 

Fluid warning Controller consists of two modules, i.e. the transmitter module and the 

receiver module, which wirelessly communicate via 433 MHz radio frequency.  

The transmitter module also functions as IV fluid holder, using a mimicking mechanism of 

a spring balance. When the amount of IV fluid decreases to a certain level, the spring 

shrinks to a pre-set level. As a result, the transmitter module, with 16F84 microcontroller, 

will send out patient bed number to the receiver module installed in a nurse room via 

wireless TLP-434 RF module. The receiver module will intercept incoming signal with 

wireless RLP-434 RF module and decode it with 16F84 microcontroller before sending out 

the audible alarm to a nurse with LED indicated patient bed position. 

 The prototype was tested at In-buri hospital in Singh-Buri province. By sending 

and receiving the IV fluid level warning of 10 beds and bed position signal in triplicate 

fashion from 100 meter distance, the prototype did indicate the bed position 100% 

accurately. It contributed to the medical and the nurse because it could decrease their work 

burden. Moreover it is convenient and easy to use. 

Keywords    Cataract   Wireless Water Level Alarm 
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Abstract 

 This research was to study the a process using solid glycerin from bio-diesel 

production from used vegetable oil to mix with weed that become solid fuel. The process 

applied cold-roll extrusion technique with 70 millimeter outside diameter and 

29 millimeter inside diameter. Glycerin as by product from bio-diesel production was used 

as binder to be mixed with weed at weight ratio at 1:1,2:1,3:1,4:1 and 5:1 respectively. 

 The result showed that the highest specific heat at the 2:1 was approximate 53,200 

cal/g. and produced NOx from combustion at about 112.90 ppm. Which was the maximum 

valve and the combustion  at rate was about 7.27 min/100g. Next from the ratio 2:1,  

the ratio 3:1 produced specific heat at about 4,973.35 cal/g. and produced NOx about 18.55 

ppm. Which was the minimum valve which the combustion  at rate of11.21 min/100g.  

In conclusion, the mixing ratio at 3:1 was suitable for solid fuel production for either  

for house or commercial.  

Keyword   solid fuel   solid glycerin   extrusion   weed 
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�� 
 � � �4 � � R � � � � � �4 � � � !
 � , � �
 � � ! �

��=��=(�Q$�)&
���'��4������$�����&
���'

#'$��4�4���
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( � � � + ( � �    �4 � � � � � � � * =$ �� � � � :� � � � �� ' � �+ � 

(Abgas-Analysegerat Flue gas analyzer) Testo ��4� 350-XL 

((0�	�����	����R����%����
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 � � �4 � �  2 : 1  �
 �4 � 

�����$�����&
���'�����: 5,320.04 cal/g 

� 
4 �4 � � ! �� Y % � � � �+ � � � � # , '� % � �
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��&	�(��
�����	��
�  ��%����
��
������� 

� � � �� & 	 � !� 	 � & � . � . ! 	
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Abstract 

 This research was aimed to develop an Automatic Pineapple Pealing Machine 

for Small Farmers, Community Enterprise with in food institute standard and accepted 

by the community. As the engineering principle standard it was designed to increase 

household incomes at reasonable price. 

 From the research, it was found that the developed automatic pineapple 

pealing machine pealed 42-44 pineapples per minute, having sizes of 55, 60 and 65 

mm, while the formal one pealed 29-32 pineapple per minute Having sizes of 75, 80, 

83 and 90 mm. the prototype pealed 32-40 pineapple per minute while the formal one 

pealed 23-28 pineapples per minute. It’s obviously seen that the prototype gave higher 

yields and met the requirement of users. 
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Abstract 

 This research aimed to construct and develop the Btec 6618A chopping machine 

in order to enable it to chop various kinds of materials. The machine’s efficiency was tested 

and evaluated by 5 construction experts and 5 utilization experts. These experts, who were 

sample of this study, were purposefully selected. The method of study was divided into 

these following steps: studying documents concerning designing a chopping machine, 

designing the Btec 6618A chopping machine, the machine’s being examined by the 

construction experts, constructing the machine and submitting it to the utilization experts to 

evaluate it according to the evaluation form designed by the researcher and testing the 

efficiency of the machine according to the preset criteria. 

 The results revealed that the construction experts found that the Btec 6618A 

chopping machine’s efficiency yielded at the very good level with the average point of 4.90 

and the standard deviation of .180. The utilization experts also found that the efficiency of 

the machine yielded at the very good level with the average point of 4.88 and the standard 

deviation of at .236. The chopping efficiency was tested by chopping 3 kinds of materials. 

It was found that for chopping corn stalks, the average of chopping rate was 2,853 

kilograms per hour, which was highly significant higher than the set criterion of 2400 

kilograms per hour at the .01 level, and all 100 percent of the chopped material could be 

passed through the 3.20 meters long pipe. For sugar cranes, the average of chopping rate 

was 2,907 kilograms per hour, which was highly significant higher than the set criterion of 

2,400 kilograms per hour at the .01 level, and all 100 percent of the chopped material could 
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be passed through the 3.20 meters long pipe. Again, for napeir grass, the average of 

chopping rate was 2,794 kilograms per hour, which was also highly significant higher 

than the set criterion of 2,400 kilograms per hour at the .01 level, and all 100 percent of 

the chopped material could be passed through the 3.20 meters long pipe as well 
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 4.1 ������
$�%$��.�'�
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�

&
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�4��[!
�	
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4�=���.�� 

,8��#'$�0���4���:���7��'#�$ 2,400 ��.!����


4�=���.�� .'	�
�4��0���4�.'	�
��	�7��Q&��

���
�&
���'�� .01  

 4.4 *���������
��'��&��� 3 =��'���


$�%$��.�' 
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$��Q$�����~	�� 

������ �4�R4��&4��0� 3.20 ��
� #'$��'��9�
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�� � # �$ �� � 

�$�	!�90  
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�����������K�6��R4��&������'�R!&
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,8����QQ�:6���
��4����8����
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Abstract 

 To develop the Equipment for Searching explosive and Illegal Materials under 

Vehicles, the research was aimed to apply and integrate searching principle of an Explosive 

and Illegal Materials under Vehicles. These are to verify with visual signal receiver which 

consist of a CCD camera and an illuminated set to use at nigh time or in the darkness. They 

were installed at the top end of censor set. CCD clearly transmitted visual signal under the 

Vehicles to 7 inches LCD monitor. The officer could clearly see from The LCD easily. 

Another visual signal was connected to visual signal transmitter at the 2.4 GHz frequency 

that could be transmitted remotely approximately 150 meters dimension to unlimited 

number of receivers. Another sensor set was the one used to find a suspicious coin metal 

(25mm diameter) cylinder metal (150mm.diameter and 450mm.lenght) 350 mm. dept 

under the ground to 500mA / 9.6Vdc. 

Keywords   Visual inspection   Metal detector 
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5. *����%���� 
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��0��
��M��%��' 3 ���� %��' 4 x 75 ��. 
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�����
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 -D   ��� .�!&�&�+�
��
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 -E   ��� *��
'��&�
����!K���
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���*�Q4��
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 -G   ���.&�(��&���
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Abstract 

 This study was aims to build BACS, at community level, in order to reduce 

owner’s equity in bio-diesel production. It was done by further developing innovation, 

enhancing students to know how and extending researcher networks for teachers and 

students besides, the study was so devoted for implementing new technology to 

community. This study was investigated in designing and building BACS, community 

level to promote and strengthen the community capacity. The data was collected, tested 

and analyzed for improving prototype BACS efficiently. 

 It was found that this prototype BACS, It was designed to use 4000 watt of heater 

and thermal insulation to contain produced tank, the principle of heat transfer form the high 

temperature produced tank to low temperature one. The Prototype produces continually 

200 litters of bio-diesel in 8 hours by using 13.86 kw-hours. The findings could be used as 

a way to develop commercial scale process and for further local profits. 

Keywords   Biodiesel  Cogeneration System  Heat exchanger  Air Flow control  Draft 
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Abstract 

 The aim of the research was to find the best temperature to make the highest heat 

compresses leave charcoal. By using close burning system technique, crushed leaves, burn 

in different temperature at 300,350, 400, 450, 500, 600, 700 and 800 degree celcious 

respectively.  

 The burning machine was automatically set at the temperature, and then let it 

reduce the heat naturally. After that, grind the leaves, mix it with flour and water, compress 

and mold and bake it. Then find the energy value by using a Bomb calorimeter. 

 The result was that the best temperature was at 500 °C that gain the highest heat. 

The energy value from the leave charcoal powder was 4,572 kilocalories per kilogram. To 

compare it with wood charcoal powder was 7,450 kilocalories per kilogram. The factors 

that effect to the heat value may relate to charcoal compressing, moist and leave fiber 

structure. 

Keywords   burning temperature carbonization 
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�0�&
� 3 ��'��4��!����������$��%���4�� 

&
�*=$��:�60��%������R�*�#�$�
�
4����� 

 

5.  ��'�
���8	����*����%���� 

 ����������	���4� ����R�*�#�$&
�

��:�60�� 500 ��(��,!�,
	� ��9���:�60��&
�

�������&
���'*�����R��4�� ������$�*=$

��:�60���0���4�����
�7��4� 500 ��(��,!�,
	� 

��#'$�����:%����������$�	 ������7R��4��

#����4��!����������$��'$�	������� Bomb 

calorimeter  #'$�4 ��!������&4���� 4,572 

��.!��!��
�
4���.!���� ,8���4�����#�$�
�4�

�!����������$���&4���� 7,450 ��.!��!��
�
4�

��.!����  

 

6.  �	��	���������� 

 �:�R0$ �� �� 	%�%����:�7������ 

�:�������������=
�(8�Y� (��(.) �!� 

5} � 	 �� 
 � � � � � � �  �7 �� � � � � � � � &� � 

���������������	 (���.) &
����������������	

6�	*
$ “.����������	�!���S�����
���� 

�������'�YM���=
�(8�Y� (IRVE) �~���(8�Y� 

2551” 

 

 

 

��'�$���4��  

     6) �7�4����'�&4�&
�#'$����*�$��$�*������

#!4����=���*���������� 

     7) �7�4��&
�#'$����'���4��!���������

�$��'$�	������� Bomb Calorimeter 

 

 

 

 

 

 

 

 
�0�&
� 1 ��'������'�&4��4��'$�	���������'�&4��4�� 

 

 

 

 

 

 

 

 

 

 

�0�&
� 2 ��'������'�4��!����������$��%���4��'$�	������� 

Bomb Calorimeter 

 

4.  *����%���� 

     R!%�������'�4��!����������$��%��

�4����'�&4����*�#�$&
�*=$��:�60��*�����R�

*�#�$&
� 300, 350, 400, 450, 500, 600, 700 

�!� 800 ��(��,!�,
	� '$�	������� Bomb 

Calorimeter ���4��!����������$���
�4�'��

��'�*��0&
�  3 .'	�4��!����������$����

�0���'#'$����4����'�&4�&
�*=$��:�60��%�� 

����R�*�#�$&
� 500 ��(��,!�,
	�  
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Development of wood vinegar Distiller in 
Category of Heat Release Flipper and Whirlpool 
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�����*�1)  ����#��  �����.:#��1) )�
�" ��)�%#��1) 
 ��)��=�G  ����%2) ��% )��,��"�G  �����%	)��A *2) 

1) ���,9�<� 2)  #!&�J�*����� ��% *2) �����*�(
����� 
)�H���#�	
�!&���� ��������	�
(�(�����%���)������������	�!�����
�� 

�.	�!�� �.����
�� 43000 
E-mail : Surasak.j25@hotmail.com 

�
�	��.� 

 ������(8�Y��$���$������S��������������4�����#�$���
�'��
�����	�����$��

�!�������7������ ������4��#�$*��
������
�'#; ��*=$��!�*����
�'#;��$��
� 2 =���.�� 

30 ��&
 ��:�60��&
�&4�&���%$�������������4� ���
��:�60�� �����: 126 ��(��,!�,
	� 

�!���:�60��&
��!�	&4�&�����*�%:�&
��J��#�4&7��� 95 ��(��,!�,
	� �!������
�����:�60��

&
������:���������:�60����7&
��������	�����$��#�$&
� 40 ��(��,!�,
	� �����*�$�J��&7��� 

�!���7���'���������*����� ��9����=4�	����	�����$��������������������4�#'$��K�

%8�� ������&'!�����4� ���������#�$�������
��R�#�!�%$�	��������������4�&
��=4�	04*���7 

�����&7�����'��:�60��&
��!�	&4�&�����������J��&7��� ��������'��:�60��&
��!�	&4�

&�����#'$ 56 ��(��,!�,
	� *=$��!�*������K���7�$�����#�$ 2 =���.�� ������R!�
��7�$�

����#�$#'$  4.8 !�
� 

 

�"�"��#  ��7�$�����#�$  ����!���!
�	������$��  ����!���   ��
� 
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Abstract 

 This study was aimed to study the condensing development of wood vinegar 

distiller using cooling fin and whirlpool system. The study found that it took 2 hours and 

30 minutes to burn the stove after the charcoal stared burning. The temperature at the 

entrance of condenser tube was about 126 degree Celsius meanwhile pump did not work at 

outlet temperature, 95 degree Celsius. If the temperature of water controller at cooling tank 

was set to 40 degree Celsius it would provide pumping and whir pool effect in the system. 

The heat to released from the condenser faster. The experiment found that the smoke from 

the stove flowed through the condenser submerged in waters. The temperature of 56 degree 

Celsius was obtained at the outlet at the end of tube during pumping time. It could collect 

4.8 liters of wood vinegar in 2 hours. 

Keywords   Wood Vinegar Distillation   Heat exchange   Distillation   Fins 

1. �"�" 

 �����������$����������!�����7�$�

� �� � # �$  � �9 � � � � � � � � � � � ! � � � !
� 	 � 

�����$�� (Heat Exchanger) .'	�7����#;

&
����'������R!�
�4��#�$*�=4��&
�#�$�7!��

��!
�	���9��4���!$�&7*�$�����4��!����

� �9 � % � � � � ! �  � �
 	 � �4 �  ��7 �$ � � �� � # �$ 

( Wood Vinegar) #'$&7���
�'��
�����	

�����$�������=4�	*���� ����	�����$�� 

������������&
��!���!
�	������$����
�� 

����4�	�&�����$�������R���������&
�

� ! � � � !
� 	 � � � � � �$ � �   � � � � ��� � ��� � &
�

� ! � � � !
� 	 �  � � � � �$ � � � � &7 * �$ �� 
 � � 

����4�	�&�����$��*�$�����%8��'$�	 ���
�'

��
�(Fins) ��&4��!���!
�	������$�� 

�8���9��������������&��6��*�����4�	�&

�����$��*�$�0�%8��%:��'
	��������9� 

���!'%��'%����������!���!
�	������$��

*�$�!K�!�#'$ ��
�����	�����$��&7���
�'
���

��
�����	�����$����&4�  '���
� 

 &4��4�	�&�����$��=��'
�'��
� 


��	�� (Longitudinally Finned Tube) 

&4�=��'�
���
�'��
�	��%����������!��

%��&4��4�	�&�����$�� ,8��%��#�!'$���
��
�

��#�!%����������!��%��&4�#�
���R4�

��
� &4�
�'��
�=��'�
������&
���*=$����+�, 

%����!�&
��
�������'�0� 

 &4��4�	�&�����$��=��'
�'��
� 


��%��� (Transversely Fined Tube) &4�=��'

�
�
�'��
�#�$*�&�(&�� 
���[���������!��

%��&4��!���!
�	������$�� �4��*�Q4*=$

�7��������	�����$�� ��������� �����$��

*�$����+�,&
�#�!
���[�����&4��4�	�&�����$��   

 ���  ��#����! (2543) �������!�
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&7*�$�4���!
�	���!���� 1. ��:�60��%����7

�$��  ,8���$���:�60����7�$���
�4��0�%8����&7*�$

�4������&��R!�
�4��0�%8��'$�	 2. ��
�����#�! 

� ��� � �� 
 � � � � � # � ! �
 �4 � � ��� � %8� �  � � &7 * �$

�����&��R!�
�4������%8������������
�4�������

�����$�������%8�� 

 = � 
� = � 	   � ,4 !�� �  ( 2 5 4 6 )  # '$ &7 

���(8�Y�!��Y:����#�!%��%��#�!R4��
��

����	�����$�������
�  �!����
	��&
	�

�����&��6���������	�����$��%����
�  

.'	&7�����!
�	������&�&
�M��%����
���� 

0 30  60  �!�  90¢C �!�*=$�����$��%��

%��#�!&
��
�
4�����.'	&
�
���!%��	�.�!'� 

�	04����4�� 8,520 �8� 56,200 *����(8�Y�

!��Y:����#�!%��%��#�!R4����
�����	

�����$��*=$�&���������'�
*���.������7

���
	��&
	�������*=$.�������7��K��0�&��

'$���!(��
�� �=���7��: CosMos Flow 

R!���(8�Y����4��������������&�%����
�

�!���������%8��%��
���!%��	�.�!'� ��&7*�$

�����&��6������������$��%����
�����	

�����$���
�4������%8�� 

           

2. %E�F�����	
�� 

     2.1���
�7��:��
�	���������:��!���!
�	�

�����$�� (��
�
 ����:��Y
� 2545) 

     2.1.1 �4���������&�������4�	�&�����$��

��� (Uo) ����4�	�&�����$��R4��R���&��

������=����'
	� �4���������&�������4�	�&

� � � � �$ � � � � �  ( U o )  �� � � � : � � � � 

����
$��&�������$�����&
� ���'%8��*�

�����:��!���!
�	������$�� (Rt) .'	#�4��'

�4���������&������������ (Fouling Factor) 

��$����������!�������#��    .'	���
$���7*�

�����
��!������� 0.05 !�.� &7*�$#���7�4�

#�
��&4���
��!�%��'��$�R4�(0�	��!�� 

1 �,�
���
� .'	&4�  ���
$� ������' ��$�'$�	 

*	��$� .'	������'&
�#'$�4�R4�� &4�%��' 

1  �,�
���
� �%$�#�*���������4� ��7*����

�����4�������
	�'$�	�J��%��' 1 ����$� 

������K� 2,800 ���
4���&
 �������!���

��7����������	���R!���0''$�	��
�� 

����!��� 200 �!. 
4� 20 ��&
 

 ��
���	  ���	�	��� (2548)  #'$(8�Y�

��
�	��������7��������������R��4����*=$*�

���R!�
��7����������	���*�	0��!��
�� 

�!�	��������#'$R!�!�	#'$�����7�$�����#�$ 

�����: 1.75 !�
� 
4�#�$&
�*=$*�����R� 82 

��.!����         

 �����:�  ���&����$� (2549) ������

�!���$����������!�����7�$�����#�$����

&7�����	K� .'	6�	*�&4��!��� ���
%'!�'

&���'�����	04���|&4� �!��
��7�	046�	*�&4� 

,8��=�'&7�����	K���&7�����	K�*�$�����7*�

&4����������&
���:�60���0�����
��R��4��#�!

R4 � � &4 � &
� �
 �� : � 60 �� 
�7 � �4 �  �K � � � �� ' 

��������4�#'$��7�$�����#�$������&'!��

*�����R��4�� ��8����������*=$#�$ 80 ��.!����

�R��4�� ��#'$�4�� 17 ��.!���� �!�#'$��7�$�

����#�$ 4 !�
�  

 � � � �   � � � � * �  ( 2 5 4 1 )   # '$ &7 

���(8�Y��������!�����������������
��� 

*���������!���!
�	������$��������=4��

&�� ,8���7��'��:�60����7�	K�&���%$��&4���� 

34¢C �!���:�60����7�$��&���%$���!
�	���!�

��� 40, 50 �!�65¢C 
��!7'�� .'	
�����&
�
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,8� ���'�*��0�&
�  2 .12 ,8� �������'$�	 

����
$��&��
4��| '���
� 

�0�&
� 1  ��'�����
$��&��&�������$��%�� 

&4��!���!
�	������$�� 

 

 
.'	&
�  Rk  ���  ����
$��&��%��R���&4� 

         Rh.i  ��� ����
$��&��%��=���;<!����R��6�	*�&4� 

         Rh.o ��� ����
$��&��%��=���;<!����R��6�	���&4� 

����� ho, hi ��� ��������&�������������$��%������R��

6�	����!�6�	*�&4� 

            K   ��� ��������&�������7�����$��%��R���&4� 

            ro, ri  ��� ��(�
6�	����!�6�	*�&4� 

            L   ��� ����	��%��&4��!���!
�	������$�� 

      '������ �������7��:���4���������&���

����4�	�&�����$����� (Overall Heat 

Transfer coefficient,Uo)  #'$�������� 

 � � � �K � # '$ �4 � �4 � �� � � � � �� & ��� 

����4�	�&�����$����� (U0) *������  

���
���������������
�����&
��7��Q��� 

�4���������&�������������$��6�	���&4� 

(ho) ���6�	*�&4� (hi) �!��4�����
$�� 

����7�����$��%������&4� (k) ,8��������

���4�#'$
������:����
�%��.!�� �7����

�4���������&�������������$��6�	����!�

6�	*�&4� 

 

3 . �'���7�����	
�� 

 ���
�'��
�(Fins) ��&4��!���!
�	�

�����$�� �8���9��������������&��6��*� 

����4�	�&�����$��*�$�0�%8��  %:��'
	������

��9����!'%��'%�� ����� ���!���!
� 	� 

�����$��*�$�!K�!�#'$ ��
�����	�����$���8�

��9�&
���	�*=$�!�����������K���&4�

�!���!
�	������$��&���#� �0�!��Y:�%��

��
��
�!�	!��Y:��
4����4�
�����
�'��
�

��&4�=��'
�'��
�
��	�� (Longitudinally 

Finned Tube) �!� &4��4�	�&�����$��=��' 


�'��
�
��%��� (Transversely Fined Tube) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
�0�&
�2 �����:����R!�
��7�$�����#�$ 
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�04
���
������#!4����(�	K��!�����=���&
��	04 

*��
� =4���
�*�$�����
����&
����&
�&4�&����� 

�����#�$*��
������
�'#; �7��M�!K������'��

�< ' � � � � 
 � � 
4 	� � � � � � !� � =4 � � * �$ � � � � ( 

R4���%$�#'$  

     4.1.5 �������:�60��6�	*��
� �
��:�60��

�����: 300 ��(��,!�,
	� �����
�������

�
��4������9��
%���!��
�!������K� *�=4���
�

���*������#�$�0�%�������
���!4������ 

�����&7�����K���7�$�����#�$#'$  *�$ �������

&7���#������: 1-3 =���.�������&7�����K�

��7�$�����#�$����*�$�����
��:�60�� �����: 

120 ��(��,!�,
	� �8��!����K���7�$�����#�$ 

     4.1.6 &7�����'��:�60�� &
�&4�&���%$� �!�&
�

�!�	&4�&����� &��|30 ��&
                            

     4.1.7 &7���
�����'����'7&
�&4�&���%$� 

�!�&
��!�	&4�&�����*=$ ��!�*������' 

�����: 10 ��&
 

     4 . 1 . 8  � � � ��� � * �$ �� � � � 
 � �� � � � � ��� �

���!� ��'��4�#�$&
��	04*��
���9��4���!$� 

*�$�����&7����<'��$��
�*�$���& 

     4.1.9 &7������&8�%$��0!�����:��7�$� 

����#�$&
�#'$������&'!�� 

     4.1.10 �������&���#�$�����: 10 =���.�� 

�����*�$�4��'�����& 

 

5. *�����	
�� 
���	
��7�*�����	
��     

1. ������
	��&
	������:��:�60��&
�#'$���

������������4� '���
� 

     
����&
�   5.1 �����!
�	���!���:�60��

6�	*�������������4� ��:�60��&
�&4�&���%$� 

�!���:�60��&
�&4�&�����������������4�%:�

&
��J��#�4&7��� 

�=�������$���*�	��:"�,�����<�, 

     1. �
��R��4�� 

     2. ��!���<'-��<'����&4�&�����     

     3. ��!���<'-��<'����&4��!��� 

     4. &4���7����	�����$��   

     5.��������!�����7�$�����#�$   

     6. ��
�����	�����$�� 

     7.&4�&�������7�$�����#�$ 

 

 

 

 

 

 

 
�0�&
� 3 ���
�'
���������������'��������:�60����7��� 

����	�����$�� 

 

4. �	)����%���� 

 %���
��*����'7�������&'!�� 

�
��R��4���!���������!�����7�$�����#�$���

����	�����$��'$�	��7  '���
� 

     4 .1 .1  
�'#�$&
� ��&7�4����9�&4��	�� 

�����: 100 �,�
���
� =�����7����#�$ 100 

��.!���� ���&8�%$��0!!�*�
���� �7#�$&
�
�'

���&8�%$��0!!�*�
���� �7#�$&
�
�' *�4!�*�

�
��R��4�����
K��!$�&7����<'5��
��4�� 

     4.1.2 
�'
���������������'��������&8�%$��0! 

�!�*�4��7!�*�&4��������7  

     4.1.3 �����&7�����'#;&
������:��$��
� 

�!�&7����������'�4� ���&8�%$��0!��:�60�� 

     4.1.4 ������������'#;��$��
��!$��4�	|*�4

�=�����!���%$�#�*��
������$���������	�%$�



81��������	
����
���������������� 

Innovation Research for Vocational Education  2551 

 

 

 

 

 

 

 

 

     
����&
� 5.1 ������
	��&
	������:��:�60�� 

&
�&4�����&���%$� �!�&
�&4�����&4�&�����%:��J��#�4&7��� 

 ���
����&
� 5.1  ��9����&'�����

�4��6������&7���%��������� *=$#�$%��'

��$�R4�(0�	��!�� 10  �,�
���
� %��'����

	�� 100 �,�
���
� &7���=�����7�[!
�	 100 

�� . ! � �� �  � � � �� 6 � 	 * � � 
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Abstract 

 The aim of the research was to build a humidity vacuum machine for biodiesel 

fuel, and to compare the time used to get rid of humidity from biodiesel fuel. By processing 

2 ways, the first was to get raid of humidity by heating, and the second was to get rid of the 

humidity by heating in vacuum condition. 75 liters of biodiesel fuel were used in both 

experiments. 

 It was found that the humidity value eliminate with vacuum condition had ASM 

D6751 American Standard at 3.186 percentage which took 60 minutes with algebraic 

equation trend line was y = -1.5138 x +13.446, using elective power 4.30 kw-hr, while 

atmosphere heating process had 12.61 percentage which took 180 minutes with algebraic 

equation trend line was y = -2.3892 x +32.616, using elective power 4.30 kw-hr.  

 It was proved that humidity elimination with vacuum condition was more 

efficiency than heating without vacuum. The machine was designed in good structure, easy 

to use and to maintenance, used local materials and it is suitable for biodiesel producing 

process in a small community. 

1 .�"�" 

 � � � �� �� 	 � ��� � � � � !� � � � � ��� �

��&'�&����*=$��7����<.
��!
	��
����

�7��9��	4��	���*��J������ ������������'�JQ��

6 � � � ��7 �� � � � � &7 * �$ * =$ �4 � �4 � 	 % � �

� � � = � = � �0 � %8� �  � � � * =$ � !� � � � � � � �

��7���#�.�'
�,!(Biodiesel Fuel) �����9�

&���!�����8��&
�#'$�����*���9��	4����� 

����&(#&	#'$�������.������#�.�'
�,!%8��

������~ �.(. 2543 .'	#'$�
���
�'
�������

R!�
��&��!����
���.'	.�������4��

������������
�!'� 
����
4 �~ �.(. 2547 

�!�#'$�
�����S��.������#�.�'
�,!

=��=�%8��&
�������'�=
	�*��4.'	�
#�.�'
�,! 

5% (B5) �7��4�	*�����
��������7���%��

� � � �< . 
 � !
 	 � � �4 � � � � � & ( # & 	 ( � 
 & . ) 

� ! � % � � � �� Y� & � � � � � � �< . 
 � !
 	 � �7 �� ' 

(���=�)*������&�� ���������'�=
	�*��4
��

.������!$����;"�*�#�.�'
�,!&�����' 15 

����
 (�����
�'
	 ������������
: 2549) 

 ������(8�Y�%$��0!������
$����4��


��4�	����!�����(8�Y��!�	��4 �&7 

� � � (8 � Y � �$ � � �$ � �� �� 	 � �
� 	 � �� � � � ��� � �

R!�
#�.�'
 �,! �����*�$#'$#�.�'
 �,!&
��


��:6��  
$�&�����R!�

4���4�	
�7 �
4�JQ��

&
���*�%���
�����R!�
��7���#�.�'
�,! ��� 

� ��� � &7 � � � � 	 � � � � � !
 � , � �
 � � � �

� � � # � . � '
 � , ! � !$ �  � � �
 � � & � - � � ! 

( Methanol) #'��
 �,�#�'�(Diglyceride) 

#
���
�,�#�'�(Triglyceride) ��
�,��
������ 
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���
	��4� ��QQ���(���0�:� (perfect vacuum) 

,8���
����'����+���9�(0�	� ��QQ���(���0�:�

�8���9����������'&
�#�4�����������
���:�

#'$*�&�������
�  

 � � � �7 �� ' � � � � =�� � * � ��7 �� � 

#�.�'
�,!.'	���*=$�����%$�%������

# ; ;" �   T a k a n a s h i  h i r o k a z u  ( J P )  � � � 

Kagoshima University (JP) #'$(8�Y�����7��'

����=���*���7���#�.�'
�,!'$�	�����$��

��������%$�%������#;;"� ,8�����
�
�����9�&
� 

0.01 �8� 5 kV/cm. ��9�
��*�$�����$��*�

��7���#�.�'
�,!&
���:�60�� 60 �8� 110 deg. C 

��7,8���
��'�'��'
�7��4���7���#�.�'
�,!��

����	#�*�����( 

 ����7��'����=���'$�	���
���*�$ 

�����$��*��6�����QQ���(  ��(�	�!�����

�����$��&
�#'$���%'!�'�����$����*=$*�

�������	��76�	*
$��QQ���(�8�&7*�$��7*�

R!�
6�:������	&
���:�60��
�7 ,8����'�!$�����

���(8�Y�%�� ������� 
�£����! (2543) &
�&7 

���(8�Y����
	��&
	���!�&
�*=$*��������$� 

�!���:6��%����$���$�&
�R4���������$�.'	

���
!��$�� (Hot Air Drying) �!��������$�

.'	���
#�.����;��QQ���( (Microwave-

Vacuum Drying) R!���(8�Y����4� �����

��$�.'	���
#�.����;��QQ���(��(�	�!�����

&
�#'$����!���#�.����;��*=$*��������	��7

6�	*
$��QQ���(�8�&7*�$��7*�R!�
6�:��

����	&
���:�60��
�7 ��'�!$�����������
�� 

�0 ! � � � �4 � �  � ! � � : � � � � � � � �� & 	 � !� 	

�&�.�.!	
��=���!��Q���
 (2550)#'$&7 

���(8�Y��������$�����.'	*=$���
��QQ���( 

(Free glycerin)  ������
 �,��
�
��$���	04 

,8� � � � � � �K � # � . � '
 � , ! # �$ ��9 � � � ! � � � � 

��
�,��
�������6��&7*�$#�.�'
�,!#�4�	04

*��6��&
���*=$���#'$ ���!$��#�.�'
�,!'$�	

��7��9�����7��'��&���!�!�.��
��,
	� 

# � ' � � � # , '� &
� 
 � �$ � � � � � � � � ��7 �� � 

#�.�'
�,! �!���9����
����'
	�&
�*=$�	04*�

�J������ �
4���
���'���!4��&7*�$���'�JQ�����
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 �,!���
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������
	��	
4��������	�
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$���7��'

����=�����������7���#�.�'
�,! *��J������

*=$���
���
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���'' ���� !���}� 

,8����
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Abstract 

 This research was aimed to develop the measuring tape for measuring the length of 

wire, electrical wire and rope formerly, the objects had to be pulled out from the winding 

coil with the required length prior to be cut for selling or utilization consequence, these 

dejects might be distorted, torn or disorderly moved, resulted in of time for rewinding them 

back to the coil. 

 The existing measuring tape was adapted to be the developed measuring tape 

which was able to measure without pulling tape out of the coil, the developed measuring 

tape worked based on number counting, using gear system which was able to get 5 digits or 

99,999 centimeters maximum distance in one round. 

 Wire - coil measurement were tested at the diameter of 0.5 mm2 , 0.6 mm2, 0.7 

mm2, 0.8 mm2, 0.9 mm2 if was found that developed measuring tape yielded the best result 

of  0.7   mm2 
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#;;"� !�' �=��� #�4���'�����
	�0� %�'����

��
	��$�	 �!�
$����
	��!�&
�
$���$���!�������    

��K��
��������8�� [1]    

 

���&'�������/��������� 

 �������$��
!����
��7���������'

��	#;;"�*�$���'������'��*������'��	

#;;" ��!�	%��'
4 ��|  �!�=4�	*�$ ���' 

�������	�'��!� *=$���'�&
���������#'$
��

&$��
!�' ��������$���!�R!�
%8��#'$��� 


���0���� 
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 ��������+��9���/������������

%���,��+%�Proportional errors [2] ��� 

�4������!�'��!����&
����'������R!�
#'$����

	��#�4��
�M�� �=4� �&�����	�� 30 ��
� 

��'���#'$ 29.9995 ��
� '�������4�
���0: 

��$�&4���� 

 

 
.'	&
� CP = �4�������'��!����&
����'��� 

                   ���R!�
.'	����	�� 

           LS = ����	��&
���'#'$ 

           L   = ����	��%���&� 

     Constant errors [2] ��� �4������!�'

��!����&
����'����&�=7��'��
	��	&
��!�	�&� 

,8� ��4 ���$���&4���� �4 ���&
�%��=4���&�&
�

��
	��	���� 

     ��������+��9���/������������%���,��

+%�  �����&
$=����+�-�����	)����  

     Sag correction [2] ��� �4������!�'

��!����&
� ���'������'8� �&����������'�� 

�!��&����'���
�&$��=$�� 

 

 

 
 

 

W2 = ��	�����.�$� 

LS
3 = ����	��&
���'#'$ 

P2
OBS = ����	������%����	��' 

Ci = �4������!�'��!����&
����'������'8��&����������'�� 

AB : ����	��%����	 

BB’ = ������=�' 

 

�0�&
� 2 �����!�'��!����&
����'������'8��&����������'�� 

 

 

2. +���������	
��%�+�����/,�� 

 ����������$���&����
��!��������	

*�������
!����
�����.'	�4��*�Q4�!$����



!����
�&
���9���$�
�� ��:����
��%K�����

	�'�	�4��!K��$�	(������
	��
�=�����8���4�
!��

��
�����6&��	 ���� ��	��') �
4
!����
�

* � �0 � � � � �
�  &
� * =$ � 	04 * � �J � �� �� �  # '$ � �4 

Surveyor’s and Engineer’s Tapes ���� Steel 

Tapes &7'$�	��!K��
������$��
����
4 1/4-3/8 

���� �
����	�� 30, 60, 100 �!� 150 ��
� �!� 

Invar Tapes  &7'$�	�4��R��%�� ��!K� 65% 

�!� �����! 35% �����!'���	�'�'%��
���&�

�������������������!
�	���!�%����:�60��  

�4�� Lovar Tapes ��9��&�&
��
��:����
��!�

�����	04����4�� steel tapes �!� invar tapes 

Cloth (or metallic) Tapes �
������$�� 5/8 ���� 

&7'$�	!�'&���'���$�'$�	!������:6���0� 

*=$���#'$&���#� #�4�����������&
�
$�����

����!���
	'�0� Fiberglass Tapes *=$���#'$

�=4��'
	���� metallic tapes [2] 

 �����'��	�'$�	�&�  ����!K���� 

'$�	���*=$ poles ��9��!���!K�&
��!�	��	�&���

���%$�� �!�*=$pin ��9��!��������*������'

��	���9�=4�� �!�
$���
K�=4���&� ����$����

�&�&
�%
' 0 ���'8��&�
$��*�$�	04*������'��

�'
	���� �$��
�����
'%�����R��'��
$��*=$���


���&���'��� 

 

 

 

 

�0�&
� 1 �����'��	�'$�	�&�*������� 
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     Tension correction[2] ����4������!�'

��!����&
����'������������'8��&�*����&
�

��#�4
�&$��=$��������'#� &7*�$�&����'

���	�'
����� 

CP = �4������!�'��!����&
����'������������ 

     Temperature  correct ion [2]  ��� 

�4������!�'��!����&
����'�����:�60��%��

�6�����	���(&
�&7��������' *�$���'���	�'

�'
��%���&� 

Ct = �4������!�'��!����&
����'�����:�60�� 

K = ��:�60��&
���&
� (Tobs – TO) 

     Sources of  Errors in Taping  ��� 

�4������!�'��!����&
����' &
��
R!���� 3 �.�. 


4�����	��=4���&� 30 ��
� 
 


����&
� 1 R!%���4������!�'��!����&
����'%8�� 

 

 

 

 

 

 

 

 

 


����&
� 2 R!%���4������!�'��!����&
����'%8�� 

 

 

 

 

 

 

 

 

*I-instrument; N-natural; P-personal 

3. �	)��"+�	�����	
�� 

 
!����
� ��������'#'$&�����9�����

�!��,�
���
� �J������&
���	�*=$������=4�� 

�
%��'
����
4  100  �,�
���
�%8��#� ������

�
&
�!K��#'$ *=$�����;���&'���  ,8���������

%����������#'$����	��  1  �,�
���
� 

� �$ � � � � � � % � � � � � � �� �  =  2 * ¶ * r  �4 � 

R = 1/(2 X 22/7) = 0.159 �,�
���
� �����4�

�&4���� ��$�R4�(0�	��!�� 0.318 �,�
���
� 

�;���&'�����&7����4�	���#�	��
���;���


��&
����  ������������*��!�����  �!���$�	 

�!��!�����
4�#�  &7*�$��������'������

��	#'$�	4���0�
$���!����'������'��  

�!�&
�
��
!����
�������
��}��'��������
����4�

*��4&�������  �����&7����������' �!�&
������'��	

������
���%��'%����	&
�
$�������'#'$[3] 

 

 

 

 

 

 

 
�0�&
� 1 
!����
��7���������'��	 

 

4. *����%����  

 ���&'!��.'	����7��	&
��
%��'


4��������"���%$�*�&
������	���� =4�� 

�����	�!$�&7���'8���	 �����

���!%&
�

������
��������� �4�
����4������
$�#�$&
� 000000 

.'	&7���&'!����	�
4!������  �7��� 

20 ����� ��������4�R�'�!�' 
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������������������������������ 

 

 

 

 

 

 

 

 

�0�&
� 4 �0����
!����
��7���������'��	 

 

5. ��'�*� �8	���� 
��/,�+���
��  

 ������&'!��������4�	7%�� 

���*=$���%����S��
!����
��7���������'

��	#;;"�R!���&'!�����4�������4�	7

%��
!����
�%8���	04�����:6��%��
�����

�7 � � �  &
� �
 �7 � �4 � 	 � 	04 * � &$ � � 
 ! � ' 

������4�	7%�����*=$���%��
!����
�

�7���������'��	&
���S��%8���
��	04*���'�� 

70 ������,K�
� ������&'!����'����	��%��

��	 *���	��'���7��� 10 ������&
	�
!��

��
�������	��'��
�M�� .'	*=$����	��

%����	#;;" �&��%��'&
� ����	��  100 

�,�
���
�  

 

�	��	���������� 

 �:�R0$ �� �� 	%�%����:�7������ 

�:�������������=
�(8�Y�(��(.)�!�5}�	

��
������ �7���������&���������� 

�������	(���.)&
���������&������	6�	*
$  

 “ . � � � � � � �� �� 	 � ! � �� S � � ��� � � � � '� Y M�

��=
�(8�Y� (IRVE) �~���(8�Y� 2551” 

 

+������,���	� 

[ 1 ]  � � � �  R ! � � � �� !  # ; ;" � � ��� � � 
$ � 

�����=�������&���(8�Y������ 2516 

[2] �.(. ��=�	 �	
�	��
�=� �����'��	�&��'$�	

 

 

 

 

 

 

 

 

 

 

 
 

�0�&
� 2 �4��������6�	*�
!����
��7���������'��	 

 


����&
� 1 
����R!���&'!�� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ���
�������&'!��R!������4�

%����	&
���������'#'$'
&
���' ��� 0.7 mm2 

�
�4�����R�'�!�'   

 

 

 

 

 
�0�&
� 3 �0�������*=$���
!����
��7���������'��	 
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�&� (Taping) 6����=���(������7��� 

�:���(�����(��
��  

��\�!���:������&	�!�	 

[3] �.(. ��=�	 �	
�	��
�=�   ���������'��	�

&�����!K�&������� (Electronic Distance 

Meters, EDM) 

6����=���(������7��� 

�:���(�����(��
�� 

��\�!���:������&	�!�	 
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Development of Liquefied petroleum Gas (LPG) 
Tune-off Timer 
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�����!��<'��+�#'$ 0-60 ��&
 ���!���<'��!��

�����+� ����������������<'��+�#'$��
.���
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 ����������	���4� �������
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�
 &
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��
�����!�*�����<'��K� ,8��#'$��$��%8���
���9��������
$�����
������4�	7*����
���'$�	 

�����$�����!��(����
����\��������&'���������
�����!������&
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Abstract 

 The objective of this research was to build equipment for providing more 

safety in LPG using double locks were available, for system by time setting, for system 

safety, the timer was setting to close gas valve within 0-60 minutes when the hoses 

were loosen, leaked or torn. Even though the valve was forgotten to close, 

the equipment would be automatically turned off. 

 It was found from the research that the prototype applied the principle of self-

winding watch for the automatic turn-off time. The scaled of time was validated by 

standard time and the results yielded 95 percent of accuracy. 
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1.���� 

 � � � � �� � �	 
 � � � � � �
 � �� � � �� � 

�������������� ����������������������� 

������
�������������!�����������	
�"�#�

�����$%���
$�&$'�"�(������(�%'�)��

������������������*�+*������,��-��

�
���./��#�����$%��! ��0�1%��������,��

������   �"����
���$'�)
0����*#���!���$%���

�
���./��#1�01%��������,�����#������������

��$%���
% �������$%�����)12�(������3(

�������$%121���-*!�  �
���$'�)��#"���4����

-0�� �����������*#���!���������3(�1�0�5%

��	
�(����������� �������
�����$%�"($�1���

1%����������  

 ����!��"�#���������6������
���$'�)

1�0�����$% ������#���������3(�����(���5%

��	
�
����� 37������!������#�����
���./��

�������%��(�������!���(������������

-����	
�"�#������(/���	
�5%������8����$���#�

+*���(���#��!�1�� �"�#��������(4����(/���	
 

����.���#(���5%��(/���#+�� �6����������#�-��

��	
 

 � � � �$ �� ) ��! 1 %� 9* � : � � ��# ) � �� � 

��������� �(�
��������#�� ��!���(��5%

��	
 ��("���  8%)1%������������"�;��

������#���������������! � ��(��5%��	
 

�(��������%(�� ��4�-���7(  �(�����

�$������/ �"�#����������#)���������������

8%)���������!���(���#+7������(������ 

����5%��(/���	
����(���#����% [1] 

���	
��
�������������� 

 �"�#�9*�:����
�����
���./ �"�#�

�����(�%'�)����������	
�
 ����%��) 

���(4�������!�%��)�����!���(� 
����+����%

��(������������!���(��5%��	
1%� 0-60 ���� 

2. �������������������������� 

 ������
�����%���
$�&$��������#����!�

��(��5%��	
��#��(��:.��%�)���� ��!�"��0�

�@A������������-������#���%$���#���)70 

���(1� ����������#B��B�������
����
�����

��$%����)
0�)�����������B0�� �(���B�!�

�
���./�������(�%��!�(���� ����#���%$���!�

�
���./������������������2C����(4� 

����������$%������)1%����#���$%�����#�-��

��	
 �"�����������-���2C����(4���!� 

� � � �� � �� � �$ % � � � � � ) 1 2 1 %�  � ��# � � � � �

�
.
����$-����	
 LPG ��!��$%12��4� 

 LPG )0������ Liquefied Petroleum 

Gas ���� LP gas �4
����+���)�1%���0���� 

LPG ������*#���"(���������(�����#��������

����)0���"�0�(�)��# �8(��
������!  �(� 

����������+��1%��0�����"(������(���� 

��������������(������
������ �(�)$#���

�@��
�����!����"(������!�����"$#�-*!� �)0�� 

�������8%%%��)�(�� ������ LP Gas �������

�(�����#%������*#�[6] ����$��)��!1%�"�;�����

�����$%��0�-�����
��
$#� ��� ����#����!���(�

���1-(�� �(����� �B2��! ��4
��#��-�)��

�����(�% ���������-��%��)���
����+

�����1%� ������+
���
��/ -����������� 

����(���#����%  

     ����������!�����"#
	���$�% [2] 

1. ������+����(��:.���!� 8%)�����(/���5% 

�5% �)70%�����   

2. ������!�+����"�!���#���1�0������)� �(�����
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�7���# 1 
0������������#����!���(��5%��4
 

 

 �(���������$%��!�����#����!���(���

����5%��4
 ���+����4
 
�������$��.��4
��

+��������$��.�"�)�"�������������1�0 

(�����%��$��.��4
) ��$#�������%(��%��) 

� � � � �
 � � � � ��! � � � ( � 1 �� ��# �
 % � �$# � �� � � � 

�������� �(��������%�
I� (�
I���5%��4
) 

������
%��4
��#������������$ ���������!�

��(�1������0�����(-��(����)������J$�� 

����,�� ����*�3(����%(��������� 

����%(�� 8%)������%(���
�)0�������!�

��(� 10 ���!� [4] 
 

 

 

 

 

 

 

 

 

 

 

�7���# 2 )0����(��������!���(��5%��4
 

 


7���0���%��"�!����$  �(�������)����91%�%�    

3 .  ����������)70�0�����+���	�B�����. 

1.5 -2 ����   

4. 1�0�����!����������%$�  �"����	�B������0�

����9  �����#�����$%���
�
��)70��"����#�#�   

     ���&'��$�%��(��	)�����  [3] 

1.�0���
%12��#�������
����!� ����%7��(/��)70��

�����0���#�5%�)70 

2. ��5%��(/���#+���	�B�
���� ���������(/���
� 

�����
�1�0��$� 1-2 ���   

3. ����
%12����#�������0���(���*���5%��(/���#

��������������������8����$ �����5%�(��12

1�0�$%����(0�)1����)���*#��0���(���*��%���   

4. �(������($�����(������5%��(/���#���+���0��

�(0�)1����)���*#�12��%���(���*��5%��#������

������!�   

5. ���#�������
���%�������	�B�(��
���./  

�)70�
���0����
%����1�0   

 

3. ��*��������������� 

 ����#����! � ��(�������5%��4
��!�

������1�%��) 
0���(�� �"�)�
��
0�� ��� 


0��-�������!���(� ���1-(�� ��#1%�%�%��(� 

����� �����! � ��(�����#��B��3��  �"�#������ 

�����5%�5%��(/���4
 �2C��-����J$��1-(��

��!�-�%1%��0�)�������(�% ���#����
%�4
����+

��B�!�1%� �(��$%��!��0�)������(��:.�-��

�2C����!�����"(�
�$�����$%�
�)���#����(�1�0

��$%�����)12��-.���#����� 
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Abstract 

 This study aims to build CCM to use in community, for the farmers in Hua Rua 

community,Ubon Ratchathani district to use it as one of occupational appliance for their 

life, and to plant the chili for sale. To further develop innovation is another way to enhance 

students to know how to learn and extend researchers networks for teachers and students. 

Moreover, modern innovation is implemented in community, including strengthen OTOP 

products. This prototype machine was designed, built and tested. The data was collected 

and analyzed for improving CCM working for community good life. 

 The finding was showed that this prototype CCM, which was built by using Ball 

Mill rotating-based principles, could finely crush 5 kilograms of dried chili into 1.2 - 1.3 

micrometers particles. The result of the finding could be used as a trail to develop for 

commercial and further used for community benefit. 

 

Keywords   Red Pepper  Cayenne  Crushing  Pestle 
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Abstract 

 The research of rubber compressing machine was to develop and design from 

original machine that was used among the farmers in nonsomboon, namsom district, 

udonthani province. The original machine was rather big, heavy, had only one compression 

roller It was developed to the smaller size with two compression rollers which save time, 

save cost to produce the rubber crape.  

 The purpose of the research was to build a compression roller machine and two 

assess the efficiency the quality of the machine. The rubber framers tried using the 

machine in the region of namsom district, udonthani. To compare with the original 

machine, they found that it took 10 minutes to compress the rubber carpe, used 20 liters of 

want to wash and used 0.19 electricity unit. But it took 7 minutes, used 15 liters of water to 

wash and 0.03 electricity unit. 

 It was proved the developed machine could save time, save cost. The experts with 

the rubber farmers had assessed the machine in good level. That is, the machine could 

work very well with the rubber cape. 

  

Keywords   rubber compressing machine for rubber crape 
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Abstract 

 The purposes of this research were to make a set of palm oil extracting machine 

for household as another alternative way for the farmers who can domestically extract the 

palm oil when the price of palm is low. The palm oil extracted by the farmers can be sold 

to the industrial sector and transformed into various kinds of product. Its quality can be 

improved as a form of renewable energy source for the small diesel engine used for the 

household. Moreover, this development helps to increase value for the farmers’ yield. It 

also enhances the students’ capacity in creating new ideas as well as conveying the 

technology to community. The research methods include designing study and creating the 

model of palm oil extracting for the household which is cheap and easy for maintenance 

and repair.  The working system has been tested and improved continuously in order to 

have the most qualified model. 

 The results of the research were the machine model could work successfully two 

steps through the machine. The first step was to separate palm cover (mesocarp) from the 

kernel (seeds).  The palm cover (mesocrap) will be put in the middle of the rolling metal 

sheets. By means of milling process, the palm cover (mesocarp) will be separated from the 

kernels. The second step was to put the palm cover (mesocarp) into the oil pressing 

cylinder which worked with hydraulic system. The power used in those two steps came 

from the Small Yanma 3 HP Engine fueled by the developed crude palm oil. According to 

the experiment, it was found that it was easy to use. Crude Palm Oil could be extracted as 

21.54% by the weight of fresh palm or 17.24% by the weight of whole bunch which 

accorded to the standard mean as 17-20% by the weight of whole bunch. The result of the 

research would be further used in the community 

Keywords    Palm Oil Extracting Machine    Crude Palm Oil   
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�����
0�������.10:1 8%)�!����� %����!� 

Abstract 

 The objective of this project is for developing the Glycerin Furnace. It has the 

efficiency is higher fuel burning by using the losing heat protect system. The next, the 

efficiency of fuel burning by glycerin spraying be to more completely burning. And the 

last, for developing Glycerin Furnace has suitable and efficiency by rotary saucer system 

for the comfortable of fuel. The result has success by it use the spraying glycerin for the 

efficiency fuel burning. And it has rotary saucer system control the air to move by side in 

the cycle direction, and it control to spread of air and fuel. 

 The model of developing Glycerin Furnace by using the glycerin spraying system , 

rotary saucer system , fuel controlling system and air power system have developed the 

higher efficiency Glycerin Furnace in saving fuel, high heat, a little  substance  smoke . 

 

Keywords   Glycerin Furnace  Glycerin  Liquid Glycerin  Glycerin spraying system   

        Rotary saucer system 
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��$*���$� 

The Development of Automatic Mushroom 
Environment Control Machine 

+	���	�G �/�#
�4'1) +	���%&� �����
����1) ��	������ ������	�1)  
�&�	���	� �
�������� 2) ����� 
		>
�	�2)  

1) &���	����*+	,��� 2) ����,��� 
!<��
����=���HHI��
/�� 
����/����'��'����	 &
��&��%&� ���4
������	 	4���+	�>��� 86000  

-�	. 077-505-439 -�	. 084-993-8476 
Email : powerprasert@gmail.com 

	���
��� 

 8��������!���
%�
0����)�"�#��������(����%$:,/ ����#������
�
'�"��%(���

'�)��8���"����4%���8����$��#������
����3($��#� ����)�%"(�����1226��(�
����+�"$#�

3(3($���������:���� �(����������B�"�)7-������#������
�
'�"��%(������-���7(���

�B4��B��/���/���1%���1B%/ ������!��(��
.�'7�$�������$�3( 
0��0�1��
%���#����(B�%� 

(Liquid Crystal Display:LCD) 
�#����"�%(�%7%����9���'�)��8����������1�
70'�)���

�(�%7%����9���'�)����-���������#����9'�)�� ���#��	�B���/���1%���1B%/���0�

�����0� 2,000 ppm (part per million) �(�
�#��������#��"0�(�����!�������"�#�����
�

������!�������0 ������. 80 -  90 %RH �
.�'7�$���0 �  25�C -  35�C ��$��.�	�B

���/���1%���1B%/ ������!��(��
.�'7�$��#�(0�����(�� �����0���#�����
��0�������$A

��$�8�-����4% [1] 3(�������%(�� "�%(�%7%����9����������
�#�-��B�"�)7���0�����

3$%"(�% ±0.05 %  ����#��"0�(�����!�������"�#�����
�������!����0�����3$%"(�% ±0.05 %  

�(�����#��"0�(�����!�������"�#��������
��0��
.�'7�$���0�����3$%"(�% ± 20 %  

-����������!�������%(��  

 

������0   ����#������
� ���/���1%���1B%/ ������!� 
'�"��%(��� �
.�'7�$ 
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1. ���� 

 �@A��3(3($����#��(�1�0
����+

3($���4%1%��
�\%7��( ��$%����������
�

�@���)��#���$�&$"(�0�������$A��$�8�-����4% 

�@���)%���(0��������%��)   

-   ������!�����
%
 �"�� B*#�����
�8%) 

�������!� +��������$�1���������
���)�����

������$A +����W)���$�1���������)���$A1%�%�

��0��
���) �������
%
�"��-�%���B$���

�
���)���$A1�0%� [1] 

-   �
 . � '7 �$ -*! � � )70 �� � "�! � ��# � ( � \ %7 � � ( 

%����4%��#�)70��
'�"�
.�'7�$
7��������4�

� ( � 8 � ) � �4 � � �0 � �
 . � '7 �$ �#�  �
 . � '7 �$ ��#

�����
����0�����0�� 25�C - 35�C [1]   

-    �	 �B���/���1%���1B%/B*# � ��$%���

-����������-����
%
�"���(������)��

-���
���) ������0�  1,000 -  2,000 ppm 

�������������
���
���)�����
�����
0���4% 

+�������0� 2,000 ppm ������3(�
�)�������$%

% � �  �� � �� % � � � �4 % �� � ) � �� � 1 �0 � �$ % % � � 

�(�%����4%�����4���0����$ [1]   

-   ������!�������9+�����)��$�1�����$% 

�������)�!�������%����4% %����4%����

�(������������$A+�������$�1�����$%�
���)

��$ ��.8�������4% %����4%����(��:.�

�
.'�"�#� [1]  

 �������
��@���)��#1%��(0�����(��

��!� ��:����������
�� ���������.b/�� 

�����%
$����"$#�����(%�@���)%���(0�� �*���$%

����1�0��0��� ����#������
�
'�"��%(���

Abstract 

 The aim of project is to design and invent the automatic mushroom environment 

control machine that is low cost. Not only saving electrical energy but also increasing more 

products. The principle of this CPU in control machine is, it inputs data from the carbon 

dioxide, humidity and temperature sensors then the processed data is sent to the Liquid 

crystal display and made the suction fan control the intensity of carbon dioxide at less than 

2,000 ppm (part per million) and the sprinkle controlled humidity and temperature value 

approximate at 80 %RH - 90 %RH, and 25oC - 35oC. These values were suitable for the 

growth of the mushrooms in the mushrooms house. [1] The results of actual experiment 

indicated that the value which operated the Carbon dioxide sensor by this control machine 

was error ±0.05 % of the number of the actual experiment, the Humidity sensor by this 

control machine was error ±0.05 % and the Temperature sensor by this control machine 

was error ±20 % of the number of the actual experiment.  

 

Keywords   Controllers Carbon dioxide humidity environments temperature  
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�����������$%����&��%��������� 

 ��$�$�$)�1226����� (Electrochemical 

reaction) -��TGS4160 �������$%�����(�#��

1226� (electromotive force: EMF) ���3��

�(������0� CO2 B*#�����1�����O
����-�� 

Nernst ���/������-������98%)��#�1�

������%��) CO2 �����. 350 ppm ���0� 

EMF �����. 360 mV [2] ����'�)����� 

TGS4160 �(��$&�����0�������1����������%

�	�B���/���1%���1B%/ �
%�%���7���# 2  

   ��"!�(���"#
��*�����(�&'���� 

    -� 1 �0���� +5V 

   -� 3 �0��-��������� Signal Conditioner 

�(��0� �-� ����-� RA0/AN1 -��1�8��

���8��(�(��/     

    -� 4 �(�-� 6 �0���� Ground  

 

 

 

 

 

 

 

 

 

 

 -�!�������������8������ 

�������
���$��. CO2 ���2�7���# 3 ����4�

1%��0��0� CO2 ��# 2,000 ppm ��$��. EMF ���0�

�����. 310 mV �*�����������.b/�� 

����-�)�8������ +�� EMF ���)��0� 310 mV 

(CO2 �����0� 2,000 ppm) B�"�)7
�#����"�%(�%7%

����9���'�)��8����������1�
70'�)���

�(�%7%����9���'�)����-���������#����9

��#"�;��-*!�����! ������(�)������������

-����:���� ��0�����%
$����"$#�����(%

�@���)%���(0�� ����������
�#�-��B�"�)7B*#����

-���7(����B4��B��/���/���1%���1B%/ 

������!��(��
.�'7�$�������$�3( 
�#����

����#��"0�(�����!�������"�#����:�������!�

����
%
�"���(�������9��#  80 - 90 %RH 


�#����"�%(�%7%����9���'�)��8���������#��


0��3
�-�����/���1%���1B%/�����0� 

2,000 ppm ���1�
70'�)��� �(�%7%����9

���'�)���B*#���
0��3
�-�����B$ ��� 

�-���������#����9'�)��8������� ����4�1%�

�0 ���O������������-������#������
���

���
$�&$'�" ����.b/����������#��0���

�(����#)���������0���������-����:���� 

�*�
����+������#��1����3($���4%1%��
�


+����#���
�\%7��( (%'�������(�
����+

�"$#�3(3($���������:����1%� 

 

2. �
���8�"#
��*������#�� 

   2.1 �
���./'�����
�AA�. ������%��)

�B4��B��/�	�B���/���1%���1B%/ ������!�

�(��
.�'7�$ 

     2.1.1 �B4��B��/�	�B���/���1%���1B%/ 

(CO2) ��� TGS4160 -����$:�� FIGARO 

%���7���# 1 

 

 

 

 

 

 

 

�7���# 1 �B4��B��/�	�B���/���1%���1B%/ TGS4160
 

�7���# 2 ����'�)����� TGS4160 �(��$&�����0����� 

��1����������%�	�B���/���1%���1B%/
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'�)��8������� +�� EMF �����0� 315 mV 

(CO2     1,900 ppm) B�"�)7
�#����"�%(�%7%

����9�)
%����� 

2.1.2 �B4��B��/  (Sensor)  ������!��(�

�
.�'7�$ 

 �B4��B��/������!��(��
.�'7�$ 

� �� 8 � %7 (  S H T 1 1  3 ($ � 8 % ) � �$ :� � 

SENSIRION 
����+������%������!��(�

�
.�'7�$������%�)���� [3] ��������0�1����

���%���7���# 4 

     ��"!�(����-�)# SHT11 "#
��*�����(�

&'���� 

     -� 1 �0���� Serial data (DATA) 8%)��

�0��-���7(��#-��-�-*!�-��
�AA�.    

     -� 3 �0���� Serial Clock Input 
�AA�.

��J$��
����� synchronize �������0��

1�8�����8��(�(��/�������B4��B��/  

     -� 4 �0���� Ground (GND) 

     -� 8 �0���� VDD (+2.4 - 5.5V) 

     � � � � � � " � � � � � " � � -  -�! � � � � 

���������8�������������
�������!�

�(��
.�'7�$ B�"�)7���-���7(���8�%7( SHT11 

�������$�3( 
�# ���� ����#��"0�(�����!�

��������#�������!�����
%
�"���(�������9

���)��0� 80 %RH �)
%�������#  90 %RH 

��������%�)����+���
.�'7�$
7���0� 35�C 

B�"�)7
�#��������#��"0�(�����!�������(�
�#�

�������#��"0�(�����!��)
%�������#�
.�'7�$ 

25�C 

     2.2 ���/%����
� ������%��) 

     CPU: PIC16F877A ��� Crystal 20 MHz [4] 

     Opto Couple: ��� MOC3041 ����������#��

�0 � 
� A A � . � � � �0 � �  C P U  �� �  T R I A C 

�0�)����

7�

%1%� 16 A ���-������#��"0�

(�����!� (RB7) "�%(�%7%����9�-���(���� 

(RB6)  %���7���# 5 

     �������
%�3(30���� LCD -��% 20 X 4 

�7���# 3 ���2����
��"��&/����0�� EMF ����0� CO2 

�7���# 4 �����0�-��0�� j �(��$&�����0�������
 



136

�	�������������������������
�������!��"#����������  2551 

�����������$%����&��%��������� 

 �$&�����%(�� ��$#�����%(����(� 

08:30 �.  �
.�'7�$'�)��8������� 25 �C 

��5%"(�
�$��(
�8������� �������9���

'�)���B*#����
.�'7�$ 29 �C �-��1���8������� 

����*��0��
.�'7�$����� LCD ���#�����#��"0�

(�����!���$#����������(��)
%����� �%(��

����� 10 ���!� 

 

3. +#�����#�� 

 ���#���5%
�$��/�0�)12����������#�� B�"�)7

��$#��������� 8%)������-���7(��� TGS4160 

�(� SHT11 �������(3(�(��
0��0�1��
%���#

�� LCD %���7���# 6  

     �����%���������#� MUSHROOM CARE 

     �����%��# 2 �
%��0� CO2 = 364.2 ppm  

    �����%��# 3 �
%� Humi (������!�) = 81.3 %RH 

     �����%��# 4 �
%� Temp (�
.�'7�$) = 32.4 �C 

 

 

 

 

Character ���
0�-���7(��8��% 4 bits 

     2.3 �$&�����%(�� 

 � � � �$ �� ) ��! � % ( � � � � � �
 � 
 ' � "

��%(���'�)��8���"����4% 8%)���8�������

�%
��-��% 1X2X1 ���� (-��%��#��:����

�����$� 4X6X4 ����) �5%%��)"(�
�$��
�%��� 

�$%��!�"�%(�%7%����9�(�����#��"0�(�����!� 

�%(��������%4�%���0�1���! 

 2.3.1 ����
���$��.�	�B���/���1%���1B%/ 

 �$ &� � � � � % ( � �  �0 � )  C O 2  � �� �� �

8������� ����� 10 ���!� ��$#������# 1,800 ppm 

�(��"$#��0� CO2 -*!����!�(� 50 ppm �������#�

+*��0� 2,050 ppm ����*���������-��"�%(�

%7%����9�-���(�%7%����9��� 

2.3.2 ����
���%��������!� 

 �$&�����%(�� ��5%"(�
�$��(
�

8��������������9������!��#����'�)���

�-��1���8�����������*��0�������!������ 

LCD ���#�����#��"0�(�����!���$#���������

�(��)
%����� �%(������� 10 ���!�  

2.3.3 ����
���%���
.�'7�$ �7���# 6 LCD �
%��0��0��j ��#1%������������$�3(
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3.1 +#�������
-���-�8

�������@����@%�� 

 ��������-��"�%(�%7%����9 


 � � � � + � � � �
 � � �$ � � . �	 � B

���/���1%���1B%/'�)��8��������%(�� 

1%�������+
���
��/%���������# 1 

3.2 +#�������
-�
������-'<�� 

 ��������-������#��"0�(�����!� 


����+����
�������!�����
%
�"���(���

� � � � 9 - � � 8 � � � �� � � � % ( � �  1 %� � � �

���+
���
��/ %���������# 2 

3.3 +#�������
-�
����
8!,)- $ 

 ��������-������#��"0�(�����!�


����+����
���$��.�
.�'7�$������91%�

��%����*#� 1�0����1�������+
���
��/-*!��)70

����
.�'7�$'�)��� %���������# 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. ��
�"#
�,�����+#�����#�� 

 ����$��)��!���
%���
��/�"�#�"�;��

����#������
�
'�"��%(���'�)��8���"��

� �4 % �� � 8 � �� �$  � �� 
 � � � � + � �� � � � �
 �

���������3($���4%1%��)0���0����#���
�

\%7��(�(�
����+�"$#�3(3($�������)$#�-*!� 

�������%(��3(��������-������#���� 

�������# 1 ����*�3(����%(������
���$��.�	�B

���/���1%���1B%/
 

�������# 2 ����*�3(����%(���������
�������!�
 

�������# 3 ����*�3(����%(���������
��
.�'7�$
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�����������$%����&��%��������� 

�����������(�����(��!���� �������
$!�

��(���"(�����1226��(��!� %����!�
���$,��

��#�����(�����!��"�#�(%�
.�'7�$����)70��"$��% 

3(��#1%�1�0�
��������(��
�  

 ����$��)�����!���! ����%4��������
�

�	�B���/���1%���1B%/ ������!�����
%
�"��

�(�������9���(
���+
���
��/�(��
�����

���(��
� 
��������+
���
��/�������
�

�
 . � '7 �$ %� � ) � � � "0 � ( � � � � �!� 1 �0 � � � (


���+
���
��/  ���#��������"0�(�����!�

��������"$#�������!�����������9���#�+*��
%j 

��*#�  �
.�'7�$������#1�0
����+(%(�1%� 

(����9�$#����) ����%4�-������$��)��#�����

"�;���0�����$&��������
��
.�'7�$����)70��

� � %� � ��# �� � � � � �  � � � � % ( � � � �� � � � � 

Evaporative Cooling ��
����+������
.�'7�$

(%(����#����)�����
.�'7�$'�)��� 5 �C [5]    

 ����$��)�$!���!
����+��1�"�;��

����
�8�������
���������"���(7�"����

�����5% ��0� 8���"�����(��)1�� �����(��1�� 


����+���B4��B��/��#����/"
��������%������

����
1226�����(�)��$%�����)
��/�"$#���$�

1%� ��0����%��1226���#1%�����30� Solar cell 

-��%�(4� �������
������-���
����$�)/��

�����(�  

 

��������-��
��/ 

 8�������$��)��!1%�����
��
%��
���� 


� �� � � � � � � � �
 � 
 �� � 
 �
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Abstract 

 The objective of this research was aimed to develop clay-pot coffee roaster. 

Currently roast coffee machine in market was too big, expensive and imported from 

oversea. It’s not appropriate for new entrepreneur in coffee business. Clay pot was 

introduced as a new highlight for new market. Roasted coffee from the clay pot had 

been very popular in Japan and well known in Northern of Thailand. Roasting coffee 

machine consisted of Stirring device during roasting, temperature controller and 
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1. ���� 

 �@ � �
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 % � � � � �� �� � 
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(�%�� ���2��#��!� --�)�������%��)��� 4  

��� ��������#  1 �������B�!�--�) ��(4%

���2�����$��� ��#��4�3(3($������������2

8%)��� �(�)��1�01%�30 �������$&��%j 

8%)���B�!�--�)���)70��#���������. 13-18 

���/�$8(���� �����#  2 �������B�!�--�) 

���2��(� ������(4%���2��#30�������$&� 


���(������-�����2����(�� 8%)���� 

B�! � - - � )  � )70 ��# � � � � � � � � � .  9 0 - 1 5 0 

���/�$8(���� -*!��)70����
.'�"-�����2 

�����# 3 �������B�!�--�) 
�����2�����$��� 
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���(���

��(�����(�� �@��
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8%)������!-*!��)70����
���$-�����2�����$��� 

�(������$&����������7�  (www\coffee\Old 

Thai Coffee.htm) 
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2.1 �
���./����%(�� 

 �����9*�:��%
�� ���������

"�;��
���+���
���./��#����2�����$��� 

1%��������# �
�����2�����$�� �  8%)��� 

����%$� �"�#�������%(��������
��"��&/ 

�
 . � '7 �$  � � ( �  ��# ��� � � � � � ��# � 
 � � � � � 2 

�����$��� �0������-��-��
�����2  %���
%�

���7���# 1-3 

cooling device. This research was appropriate for household industry and new entering to 

coffee business.  

 

Keywords   Arabica Cruse Coffee 
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2.2 ��*��������� 
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� � � � �$ �� �  �� � � � 
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Abstract 

 The purpose of this research was to develop the seed fiber separating machine for 

farmers, in Chaehom District, Lampang Province, who planted pumpkins and cucumbers 

for selling to suppliers. 

 The operating principle was that the machine separates fibers by the spinning of 

the blade that causes whirlpool. Then the fibers are sucked from the basket into the filtered 

bag. At this step, water was treated for reuse. In case of separating of immature seeds, stop 

spinning water and add more water in the spinner until it overflowed. This would carry out 

immature seeds to the storage bag. It was found from machine capacity testing that it could 

separate 3 kilograms of fibers in 5 minutes resulted in maximum that is 36 kilograms per 

hour in average. The result of this research was a trail to develop this kind of machine for 

commercial and benefit for the community. 

 

Keywords   Seed   Fiber   Separating  Machine 
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Abstract 

 The objective of this research was to construct and find the efficiency of the 

automatic papaya grating machine by using microcontroller in operation. Almost this 

machine is stainless steel with the dimensions of 40 cm in width, 60 cm in length and 

25 cm in height. The main part consists of 1.grating blade 2.control circuit 3.operation 

control switches 4.three motors for driving blade, turning papaya and sliding blade. 
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����)����)����-7%�
����(���8%)���(�
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����-*!� 8%)���$&�����%(��%����! 

After having tested by one of the vendors in Lampang using 10 kilograms of papaya in 10 

minutes, it was found that it took a short time in grating papaya in comparison with hand 

grating. The result of this research can be the way of developing this machine for 

commercial later.  

  

Keywords  grating papaya automatic machine 
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Abstract 

 The purposes of the study were to dewlap the efficiency of the vacuum 

machine, to smaller size of the vacuum machine by changing steel plate base where 

assemble the motor from 10 mm. to 4 mm. thick. And change the steel plate used as a 

structure of dry dust vacuum system from 2.2 mm. to 1.2 mm. thick and made a handle 

at the front of the machine to help it easy to move. The experiments use 3 difference 

dust material, they were cassava starch, white Portland cement powder and grey 

Portland cement powder 60 gram per each. By re- experiment 5 time each with 
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3 difference floor surfaces: rubber tile, polished cement floor and polished marble floor. It 

took 10 minutes for each experiment.   

 It was found that 95 percentage of the 3 difference dust were vacuumed but there 

was 5 percentages was left on the narrow space where the vacuum could not reach. And 

some dust still remains in the vacuum.  The result of the resuch could be derloped in 

commercial. 
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Abstract 

 The purpose of this research was to develop LPG vaporizer for ceramic kiln for 

workplaces in Lampang to be efficient in electricity saving and to reduce the cost of 

electricity in ceramic producing. The result found that LPG vaporizer which used only 

electricity as energy cost 1,100 baht per each time.  

 To solve this problem the researcher designed and invented the heat transferring 

equipment which was 30 cm wide, 30 cm long and 10 cm high equipped at the 50 cm of 

the chimney height. This brought up the water temperature to 65-80 degree Celsius and 

transferred heat to urge the LPG vaporization together with hot water from electrical 

energy. The comparison of the experiment found that the latter reduce 48.45 % of 

electricity. This research can develop to commercial and be useful for community.   

 

Keywords  LPG Vaporizer Kiln 
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Abstract 

 The purpose of this research was to invent the set of paddy seed moisture 

reducing by natural materials for farmers to reduce moisture of paddy seed. This set 

was consisted of 2 main sets; the heat transferring from burning mutual materials and 

paddy seed moisture reducing, from hot air. The principle of the moisture reducing 

tank was that the DC 12 motor with the commute rate of 1 to 50 rpm was the power 

base and was controlled by the controller set. From the experiment by putting 10 
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kilograms of paddy seed with 30% of moisture in the tank heated by the heat transferring 

from burning natural materials set, the result found that the moisture reduced from 30% to 

5% at 60°c in 5 minutes. 

 

Keywords  Set of paddy   seed moisture reducing  by natural materials 
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Abstract 

 The purposes of this research were to Construct Railroad Surveying Car and to 

find its performance effectiveness that will be used in the 3 border provinces in the 

southern part of Thailand. All concerning data from The Thai Railroad Authority were 

used in designing. There were 5 main parts which were: 1) the signal sending part, 2) the 

signal receiving part, 3) the propellent part, 4) the sending and receiving audio and visual 

signal part and 5) the railroad peg checking part. These were used for experiment and 

analysis for finding the performance effectiveness.  All steps were canalized from visual 

signal, sound and working process of circuit controller that relate to the distance. But 

checking process for pegs was related to rail logs.  

 From the study, it was found that the railroad patrol car could check the railroad 

pegs, which had the  sizes  of  80 and 100 pound per yard, it could run across the crossing 

points between the railroad and road without stagnation. The highest effective range for 

controlling audio and visual signal was 300 meters. The results of this study can be used as 

a guideline for development of other parts which still have some limitations in use and can 

bring the highest effective when used in the real situation.  
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Abstract 

 The purposes of the research were to design and build a transmit system for a 

peeling knife by using a transmit system with a worm strand and a worm gear, using a 

handle transmitter. It used a cylinder spring to move the knife. The knife is used to 

peel the fruits that have sphere shape as apple, guava, Chinese pear all size.  By tuning 

the adjacent angle of the knife at 15º, 20º, 30º, and 40º. The fruit could be completely 

and continually peeled.  The fruit’s skin was smooth with appropriately thick cover.  

 

Keywords   Peel  Peeling 
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7 �  1 � ( � � � � � �

Abstract 

 The research was aimed to determine the electric current for an air conditioner 

using water-cooled condenser. Finned condenser was changed to double layer copper tube 

condenser having size of 5/8” and 1/4”. Hence, the coolant would flow within the inner 

tube while cooling water was in the outer tube. The designed was hypothesized that the 

heat transfer of water would be more effective than the finned condenser. The 9,000 BTU 

air condition was experimented, comparing electric current, condenser temperature and 

period of operation time. 

 The results showed that the common used air conditioner consumed more 16 unit 

electric current than the developed one. The outlet temperature at condenser was 10 degree 

Celsius lower. Moreover, electric current was more 20% decreased. It was concluded that 

the water-cooled condenser for air conditioning yielded a higher efficiency and saved more 

energy. These helped environments conserved and decreased greenhouse effect. 

 

Keywords   Air-condition   Condenser   Water-cooled Condenser    

        Double tube condenser   Condensing Unit 
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 ����$��)��!�����+
���
��/ �"�#�"�;������#�����������"0�R�)-��%)0�
0�� 

���
����+�����������#��������������7�3(3($���������:�� �0�)�����:��������)1%����

-*!� �����"�;���0�)�%
$#����%$:,/��#���)70�%$� 1%��������(�#)���
%
8���
����-�����+��

1B8�(� (Cyclone Chamber) ��#
��3�
���3($�'�.b/���"(�
�$�����
����(
 "�;�������% 

(Atomizer) �
%����������� (Heater) �
%����
���������1�(-��
���6�� (Feed pump) 

�(�������%(���"�#������
$�&$'�"���������  8%)����!���6���#�����-��-�� 

10% by wt.(��6� 100 g. ���!��(�#� 1000 cm3) �6��30�������% %��)��������1�( 0.5 liters/hr. 

�-��
70+��1B8�(� 30��(�������#�
.�'7�$ 90 oC ���(�)����3���6� �(�������%(��B!���#

���#��1-�%$���0��(�#)���������1�(-���!���6����� 1.0 1.5 2.0 �(� 2.5 liters/hr. 

 ���3(����%(��"��0�  ����#�����������"0�R�)-��%)0�
0�� ��#"�;���(�� 


����+����-��%-����
'���������%"0�R�)  �
.�'7�$��+��1B8�(� �(���������1�(

-���!���6�1%��)0�������
$�&$'�" 1%�3($�'�.b/����3���6������. 51.4 %by wt. �(����0�

������!���(�#) 5.32% 3(��#1%��������$��)���!���! )����������
���./���
���(�"�;������$�

"�.$�)/1%�������� 

 

������0   ����#�����������"0�R�)  +��1B8�(� �����%  "�%(����� 
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 ������������"0�R�)��������$�

��#����"�#�����)�!�������-����(��)0��

��%��4�8%)����9���� �����������!

������1�%��)���"0�-����(���������%

�����������(����-��%�(4�j 
��3�
���

����9������#1�(30���)0����%��4� ������!�

��# �)70 ��-����(�����)���1�  ��1%�

3($�'�.b/��#�)70���7�-��3�����  ����#����

�������"0�R�) ��������#����#��-*!��"�#����

������$�� )  �(�"�;��3($�'�.b/�0 ��j 

8%)�������7�3($�'�.b/����� ������
%
��#

��(��:.�����-����(���#1�(1%��������3�

���� �(���4�1��1%����j 
�%���0������4�

���:� 8%)����#��
����+���������0����#�� 

�(������1�(-������91����$9����%�)����

�����%-����(��-������ %����!�����������

-������#�������� ����9�)���%7%-�� Blower 

8%)����9��+7�%7%30�� filter �(�30��-%(�%

����������� (Heater) �(���*��-��
70���� 

�����!�
��(�(�)��#����-����(���+7�%7%8%)

�@��30���
���./��#�������$%(����R�)'�)��

������ �(�(����R�)��
��3�
�������9

���� �������$%�������)-���!��)0����%��4���#

�
.�'7�$
7���0��
.�'7�$���������W)��(4����) 

��1%�3�3($�'�.b/��(�
70%���(0�� �(�3����


0 � � ��# � (
 % � � �� � � � � � 9 � � +7 � � ) � 8 % ) 

C y c l o n e  � � 1 %� 3 ($ � '� . b/ 

 % �� � ) � �

����������� [1] 

 

Abstract 

 The propose of the research was to develop the economic size pilot spray dryer to 

become a useable tool for agricultural producing process, that could help the farmers gain 

more income; and to modernize the innovation. By changing the structure material of 

Cyclone chamber from plastic to stainless steel and develop the atomizer, heater, feed 

pump. To find the drying efficiency by using starch solution at 10%( dissolved  the starch 

100 g. in 1000 cm3 distilled water) feed through the atomizer at 0.5 liters/hr. flow rate into 

the cyclone chamber through 90oC  hot wind until the starch solution became power flour. 

Repeat experiment at the same condition but change the flow rate of feed solution at 1.0, 

1.5, 2.0 and 2.5 liters/hr..  

 It was found that the developed dryer could adjust the particle size of feed, 

temperature in cyclone chamber and the flow rate of the starch solution efficiently. Getting 

the flour about 51.4% wt. and 5.32% humidity on average. Besides the dryer could be used 

as a teaching aids and develop for commercial later. 

 

Keywords   Spray Dryer  Cyclone Chamber  Atomizer  Heater Blower 



194

�	�������������������������
�������!��"#����������  2551 
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����(����-��%�(4� �-��3
��������9������#

1�(30���)0����%��4� ������!���#�)70��-����(�

����)1���!���% �(�1%�3($�'�.b/��#�)70���7�

-��3����� [2] 

 

�
���8�"#
��*������#�� 

�
.(��:.���"��-���������#�� Pilot Spray Dryer 

Project Name  Pilot Spray Dryer 

Evaporation Capacity 1.5 Litres/Hr.at 90oC 

Temperature Control System        Semi-Auto 

Atomization Method                     Nozzle 

Heat Source      Direct Heat From Electric Heater 

Drying Temperature 150 oC Max 

Heater   0.5 Kw. 

Pump                      1.5 Litres/Hr.Peristaltic type 

Blower   0.5 Kw. 

Chamber Construction Material   Stainless Steel      

SUS-304 

Cyclone Construction Material     Stainless Steel 

SUS-304 

Other Construction Material        Stainless Steel  

Size of Spray Dryer(W*L*H)   0.5 M.*1.0 M.*1.5 M. 

 

������"��"#
��������<���-<� 

 ����������(����
��������#����� 

8%)����(�������#�1�-��������������"0�

R�) %���
%����7���# 2  

 �������%-��%-���$!�
0���
���./

�(���
%
��#�����������%$:,/��������
���� 

�����������!�����
���(
 ���% SUS304 

������� 3/4 mm. ��%�(����#��-*!��7���������#

����% "������%��8���
�����"�#��$%��!��
���./

��������#�1%���0 "�%(�"����-%(�%�������� 

���	
��
����    

    1. �"�#�"�;������#�����������"0�R�)

-��%)0�
0����������
$�&$'�"�����������

1%���$� 

    2. �"�#�������#�����������"0�R�)-��%

)0 � 
0 � � � � � �� � �� � �
 � � � ./ � � � 
 � � 

�(��0�)��(���
��������9*�:��������7�

3(3($���������:����#���)70 

 

�LMN � 

 ����#�����������"0�R�) ��������#��

��# �� -*! � � "�# � � �� � � � � � �$ �� )  � ( � "� ; � �

3($�'�.b/�0��j 8%)����7�3($�'�.b/����� 

������
%
��#��(��:.�����-����(���#1�(1%����

����3����� �(���4�1��1%����j 
�%���0� 

�����4����:� 8%)����#��
����+��������

�0����#�� �(������1�(-������91���

�$9����%�)���������%-����(��-������ 

��������-������#�������� ����9�)���%7%

-�� Blower 8%)����9��+7�%7%30�� filter 

�(�30���������������� �(���*��-��
70���� 

�����!�
��(�(�)��#����-����(���+7�%7%8%)

�@��30���
���./��#�������$%(����R�)'�)��

������ �(�(����R�)��
��3�
�������9

���� �������$%�������)-���!��)0����%��4���#

�
.�'7�$
7���0��
.�'7�$���������W)��(4����) 

��1%�3�3($�'�.b/��(�
70%���(0�� �(�3����


0 � � ��# � (
 % � � �� � � � � � 9 � � +7 � � ) � 8 % ) 

C y c l o n e  � � 1 %� 3 ($ � '� . b/ 

 % �� � ) � �

�����������  ������������"0�R�)����

����$���#����"�#�����)�!�������-����(�

�)0����%��4�8%)����9���� �����������!

������1�%��)���"0�-����(��������
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(Blower and Heater) �@��%7%
���6�� (Feed 

Pump) �����% (Nozzle Atomizer) �@��(� 

(Compressor pump) �(��7�����
� (Control 

box)       

 Charm (1971) 1%����
����B*#�

�
%��������#)�-������-��%-��1B8�(�

���-��%-��-����
'����# �(4���#

% (Dp) 

B*#�
����+�)�1%�  

      Dp
2 = (3.6 Ai D0 ¦ )/( ¹ZDV0ds ), ���#� : 

Dp = diameter of particle; Ai = inlet cross 

sectional area of cyclone; D0 = diameter of 

outlet of cyclone; ¦ = viscosity of the fluid; 

Z = depth of the separator; D = diameter of 

the separator; V0 = velocity of air/powder 

mixture entering the cyclone; and ds = 

density of the particle. [5,6] 

  

���
��������4��0������������ 

����(*��(�-��%-��1B8�(��������

-��%��A0��0���#����1%��������������4�

- � � ( � � "$# � -*! � �4 � �� � 
$# � ��# 
� �� A � � � 

���
����./%����
�
�������
%������4�

�0����
$�&$'�"��!���-*!���������-��-��

-��3�����������
(� 
��������
3(��! 

������������%���0��������#�����1B8�(�

�(�)j���������)������#���������%�)�  


0����(���#��������������
�����-����(�

��*#��)% ����������.1%�8%)
�����0�

1���! 

   t = [r
2
dLÆHV ] x [mi-mf] / [3h(ÆT)] x [1+mi] , ���#�: 

t =  � � ( �  ( h r ) ;  r  =  �� 9 �� - � � � ) % ;  d L  = 

���������0�-��-����(� (lb/ft3); ÆHV = 

���������R�-������(�)����1� (Btu/lb); 

mi = initial moisture content (lb H2O/lb dry 

food); mf = final moisture content (lb H2O/lb 

dry food); h = film coefficient for heat 

transfer (Btu/ft2/hr/°F); ÆT = temperature 

difference between initial and final stages 

(°F). 

 �����������
������!�����#��-��%

�)%8%)��(�#) 40 ¦ �������(��"�)��9:
0��

�$���� �)0��1��4����"���-��%-��������4�

��$#����-����
'�����0���� �(���)���� 

�����(�#����#-����
'����������%�0����#��

�������0�8%)��(�#)�����. 10 �B��$���� 

������#�0�
������0� ��(����������������


�%
0�������9��)���(��
�� %����!� -��%�)%

��#��A0��0� �4�������(�����������������0� 

B*#����#��)%
����(�#����#+*�3���-��+��������

��!� �4)������W)��)70 �@A����!����$%-*!����#�+��

��������-��%�(4� ���
����-���������4�

�0���(����������-��
�� 
����+�����
�!�

(�1%�8%)���(%(�-���0���$��.������!���$#�

��� 8%)�0������-��-����$#����-��-����(� 

[3] 

 ����)����-����
'������'�)��+��

�������(���(���+����#
��  8%)��# �1�


����+�����1%��0�)j��0� 90% ��0���
0���4

)�����$%�)70 B*#�8%)��#�1������������)����

1B8�(� B*#�����(������)����8������� 

8%)����������#)� �(�+7����������#����������#

-��%��A0 

 ����(������#��1-�������$���$�����
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��������!� ���������*�+*�������!�

%���)��#

� � 
 � � � � + � � � �
 � 1 %� 8 % ) � � � � � � �
 �

������!�
��"��&/-��(����  +����(/���!�
7�

��$�1� ��
'��R
I���%7%B��������!������0�

�������������!���)1� ���#��1--�!����B*#���

��������
�8%)��� �4���  

-   �
.�'7�$-��-�� (������!�����/8�
���) 

-   ��������1�(-��
���6����(� (������4�

�@�� ����%���@��) 

-   �����������4�-��(� (������4�-��"�%(� 

�����0�-��R��5%-��5%) 

-   -��%-����
'�� (�����0���������)) 

 ��
0��-���������
����#��1-��#�j 

��0� �
.�'7�$-�����(�������!�
��"��&/-��

(�-�����4������
���A�(���������%����� 

�)0��1��4�����(0���!�4���1�0��������
�

8%)�����0
����+����1%�������#��1--������ 

 
������
.�'7�$-���� ���#��1-)��-*!�

�)70���-����(���#�6���-�� +�����������6��


 � � � "$# � -*! �  �
 . � '7 �$ - � � � � � � ( % ( � 

B*#��
.�'7�$-������!�����3(���������4�(�

%��)��0���� 
������������#-���
.�'7�$-��-�� 

�(��������#-��
���6�� ����"$#����(���

������
.�'7�$-����
7�-*!� [4] 

 

 

 

 

 

 

 

 

 �7���# 1 �
%�'�"����#�����������"0�R�) -��%)0�
0�� 

 

 

 

 

 

 

 

 

 

 

��*������#�� 

 ��5%��������-������#��������

���"0�R�) �"�#������
.�'7�$'�)��+��

1B8�(��������#��#  90oC �����!� ����)� 

�!���6�8%)�����3���6���������. 100  g. 

(�(�)���!��(�#� 1000 cm.3 ���������

�-��-�������. 10%  by wt. ��
��(�(�)��#

����)�1%��
0��+��
����!����  ��5%�@��%7%�!�

��6 �  ������������1�(�������#��#   0 . 5 

l i te rs /hr .  30 �������% �"�#������ ����R�) 

� ( � 
� � 3� 
 ( � �� � � � � +� � 1 B 8 � ( �  ��# ��

�
.�'7�$��(�#)��# 90oC  �"�#�����)�!�����(�)

����1��(�1%�3($�'�.b/��#����3���(�
70�0�

���3($�'�.b/�(�� (Main Product)  

 ������0�������!�-��3($�'�.b/ 

��1%�8%)��������3($�'�.b/3���#1%�1���#�

� � �!� � �� � %� � ) � � ��# � � ��# � � )0 � � ( � � �� ) % 

( S a r t o r i u s  L P  M o d e l )  �� ��* ��!���� �

3($�'�.b/�(����#1%� �0����1������7���

�������� (Heater Oven) ��#�
.�'7�$ 100 oC 

��� 30 ���� �
�4��(������������)4����7�%7%

������!� (Desiccators) �����. 10 ���� 

�(����1���#����!�����

%���) �"�#�����

�7���# 2 �
%��(����������-��������������"0�R�) (1) 

"�%(�%7%����9 (2) -%(�%�������� (3) �0�(����� 

(4) +��������  (5) – (6) ����%7%
���6�� (7) ������%
�� 

(8) +����4�3($�'�.b/ (10) +��
���6�� 
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����.������/�B4��/������!���3($�'�.b/

�0�1� 

 ������%(��B!����  4  ���! �8%)

��(�#)����������6��
����� 0.5 lire/hr ���� 

1.0 1.5 2.0 �(� 2.5 liters/hr ���(�%�� 

����*�3(����%(����# 1%�  �"�#�������

���
$�&$'�"-������#���0�1� 

+#�����#�� 

 � � � � � � � % ( � � �� � � �  5  � ��! � 

8%)��� ��� �������6 ��
����� �0 � ��� � 

��#�
.�'7�$����# 90 oC 1%�3(����%(��%��

�������# 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�,�����+# "#
��
� 

 ���3(����%(����#1%� ����������# 1 

"��0����#�����%������������6��
���"$#����

-*!� ��#�����-��-��-��
��(�(�)�(��
.�'7�$

����# �!�����-��3($�'�.b/3���#1%������8���

(%(� �(4 ��� � )  %� ����2�
%����7 ���#  3  

��0�����������!���3($�'�.b/�����8����"$#�

-*!� ���#������%7%
���6���"$#�-*!� %�����2��

�7���#  4  �(����3(����%(����#1%�"��0�

3(3($����������������������"0�R�)��#

��$%-*!� ����������
7A�
�)�0��-��������(�#)

�����. 48.16% B*#�
����
-�����
7A�
�)�0�

������������#�-��(�������$��.R����� 

�*������R
I�3�-��3($�'�.b/�($����(�����

���1�%��) ������1-�����1%�8%)����� 

���B�(�
%��)��#�%��)3��
���% ��������(%

���(�����#�(���0��%$� 

 �(����3(����%(����#1%� "��0�

� � ��# � � � � � �� � � � � "0 � R � ) ��# �� -*! � � � ��

���
$�&$'�"�������(�#)�3(3($���# ����

-����(��������3�����1%��)0�������
$�&$'�" 

�)70��#�����. 60% B*#�+������"�;��������
�

��
0��-��8���
�����(������������� 

�4�0�����������
$�&$'�"��������-��

����#���"$#�-*!� 

��������-��
��/ 

 �.�37� �$ �� )-�-���
.
������� 

�.����������������9*�:� (
�9.) �(� 

RI�)�
�
������ 
�����������
�
���
�
�

����$��) (
��.)��#
���
�
��
��$��)'�)���   

 “8�������$�� )�(�"�;����������
$# �

���%$:,/�����9*�:� (IRVE) �W���9*�:� 

2551” 

�������# 1 �
%�3(����%(�����������
��(�(�)�!���6� 

10%wt. 8%)�������#�����������"0�R�) -��%)0�
0�� 
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�B4��B��/ TGS 2610 B*#����
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����$���������	
��("��� ������0�����1�8�����8��(�(��/ 

( PIC16F875A-I/P ) "�;����������#�������'�)��	
��("�����#����+)��/ 8%)��������������

%��)-������30������(B�%� ( LCD) ������������%��)�
�)� BUZZER  �(�
0�
�AA�.����
�

��������-��8B($��)%/��(/���#+�����!��"($�1�0����0�)��	
1%� ��������!1%���������� 
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1. ���� 

 ���
'����@��
�����#��#�8(����
�

�@A��%����!�������!��"($�������
7������

���!��"($�����'���#�j+7����� ����%��� 

���$ �@��
����+)��/�����������!��"($����

��	
&������$  ��0� ��	
��("��� (LPG) 

��	
��4�����(NGV) ���#������������!��"($���#��

����+7���0��!����  �)0��1��4��� ��	
��(0���!

�����$%�����#�1�(-*!����� ��$%���(
�1��� 

�0������$%������)�0����$��(����")/
$����

�� �����������-���B4��B��/���������	


��#�1%�+7�"�;����������
$�&$'�"
7�-*!� 

������������"�;������
�#����30��

1�8���$� �������#����#1%���������$)���

�@��
��� �.�37��$��)Y �*�������
�����#��

"�;�� ����#�������'�)�(��6�������	
��("���

��#����+)��/-*!��� 8%)����B4��B��/�������

��	
��("��� ����/ TGS2610 ������0�����

1�8�����8��(�(��/ ����/ PIC16F875A-I/P 

��2@��/��#��������0� Analog to digital (A/D) 

8%)�����������(��:.����������������

�B4��B��/������� 2 ��� 
����+���������	
 

��("�����#�1%� 2 �����0� �(��������$%��!��)70

'�)�������8%)
�� ��$��.��#��8���
��$%

�����#�1�(-����	
�����#

% ��!���!�"�#����


���%���������%��4�����������'�)���

��	
��#� 

 ��������'�)�����#�-����	
��("��� 

��������������������%��)-������30�� 

����
%�3(%��)�� LCD ��������
%�

Abstract 

 The purpose of the study was to develop the LPG leakage detector and alarm 

sensor. Using the TGS2610 technology integrated with PIC16F875A-I/P microcontroller. 

The alarm notification by the buzzer was displayed on the LCD monitor. It also transferred 

the signal for controlling solinoidvalve to stop gas flow. In addition, the study was also 

aimed to develop faster alarm notification based on installation of the two alarm sensors 

outside the passenger room: one was installed at front bonnet near gas fired boiler; another 

was at rear bonnet near fuel tank. 

 The result of the study showed that the performance of the developed device 

yielded in good working criteria. Though it had good properties in application, there were 

still some practical problems affected from the factors of high temperature occurring from 

the front detector, surrounding air condition and unstable DC voltage status of power 

distributor in vehicle.  

 

Keywords  Automobile safety LPG   Automobile safety GAS   GAS detect warn 

       Automobile GAS warn   LPG  protective leak  
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 + � � � � � ./ � � � � �� � � �	 
 ��# 1 %� �0 � � � �$ 

� �� � � � � � " � � � � ��# � - � � � �	 
  ��! �  2  �� � 

(sensors) ��������!)����������������%��)�
�)�

���(�8"� (buzzer) ����6������������
�#�

�����������8����������
�30��1�8��

���8��(�(��/�"�#��������
���%����1226� 

-��8B($��)%/��(/� �"�#�������5%��(/���#�0�

�)70����0���	
1�0��������1�(���)�-����	
 

��("����0�1� 

 ��������������0��$%��! �-�� 

�B4��B��/�������  ��! �  2  ���  ���$%��! ���

�����0�-�����������	
%�������'�)��

���8����+ �(������0�%����(���+ ��$��.

+�����!��"($���	
 B*#����������0���#��8���
��

�����#�
7� �)0��1��4��� ����������(0��

����
�B4��B��/��	
 �4����
$#�
���A�(���3(�0�

��������-���B4��B��/ 

 

2. �
���8�"#
��*���#�� 

     2.1 �
���8������#�� 

     2.1.1 �(0������
� (control box) ������


���A���������������)0��)$#�8%)����
�

30��1�8�����8��(�(��/ PIC16F875A-

I/P���������
�����
%�3(%��)����(B�%� 

������������%��)�
�)� �(��������
�����

1226�-��8B($��)%/��(/� %���
%�%���7���#  1 

 

 

 

 

 

 

 

     2.1.2 �B4��B��/���������	
��#�%������� 

(front sensor) �����
���./��#�$%��!���$��.

���������	
 B*#��$%��!�����$��.��������#��

)��/  �������������1�B�  TGS2610 

��������#���������	
��("�����#� ��0
$#���#����

���*�+*� ����
.�'7�$'�)����������#��)��/ 

��#���
.�'7�$
7� %����!�'�)���
%�������

%������� �*������$%��!��B4��B��/�
.�'7�$ 

����/�$
����/��$% NTC �(�"�%(�����)

�������� %���
%����7���# 2 

 

 

 

 

 

 

 

     2.1.3 �B4��B��/�������%����(�� (Back 

Sensor) ���$%��!��"�)�1�B� TGS2610 '�)��

�(0��������� ���#������
���./���������	


��("�����#�%����(�� ���$%��!���$��.-���0�-��

�0�
0 ���	
��# ������+� ���	
��(�j  ��� 

8B($��)%/��(/� B*#��)70'�)�����8����+

%����(�� 1�0���@A������
.�'7�$���j��� 

�(�
'�"-������9��#��3(��������
0��

�������-��1�B� TGS2610 ������
���%��0� 

8%)��8���
����'�)��%���
%��� �7���# 3 

 

 

 

 

 

 
�7���# 1 �(0������
���������������(� 

�6�������	
��#����+)��/ 

�7���# 2  �
%�
0��������8���
�����B4��B��/ 

���������	
��#�%������� 

�7���# 3  ��
%�
0��������8���
�����B4��B��/ 

���������	
��#�%����(�� 
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     2.1.4 �
%�
%�3(-������%��)����(B�%� 

(LCD display) ���������1%���������

��(B�%������-��%�(4� 8%)���*�+*�����


�%����-.��$%��!�'�)���+)��/ ��������!

�(���
%�
%�3(%��)����(B�%� )����
0��-��


 �$ � �/ �� � B � � � � �� � � � - � � 1 � 8 � � -

���8��(�(��/ �(� 
�$��/�
���$�
����� 

�������
�8B($��)%/��(/� %���
%����7���# 4 

    2.1.5 (��:.�����������(0���B4��B��/

������� (Sensor box design) ���������

�(0��-���B4��B��/�����������0�
���A 

�������������"� �0������������������(

-����	
��
+���1�1�(30�� ��(
���%���

��*#�-���(0�� 1�)�����%�����*#�-���(0����

1�0�����(��	
��������B4��B��/ TGS 2610 

8%)��� �(�����������"$#���)
���������-��

�B4��B��/����������)�����-*!� ���#�����+7�

�$%��!��)70'�)���(0�� %���
%����7���# 5 

      2.2. ��*������#�� 

     2.2.1 ���������!��0�����1�������������

��	
��#� ���)+*� ������0����������
�-��

��$��.��	
��#� �0�������������������$��.��#

��0�1�8%)�����$����  data sheet  TGS2610 

B*#����
��0�)���� PPM �����(�#)���(�-��

��$��.��(��	
�������1�B� TGS2610 ��(�#)�

�0���$��.��(��	
��#�������1%� �������%��

1226���#����/"
�-������������� �(� �����0� 

���%��1226���#1%�
0�30���-��1�)��1�B�1�8��

���8��(�(��/   B*# ����������(��:.� 

( analog to digital) ���������!��0�-����(��	
��#

��#� ���)70��# 1800  PPM ������
��"��&/������

%��1226� ����0�� 2.8-3.2 8�(�/ B*#��"$��%��!�����

����B4��B��/TGS2610 �������%����(�� 


0��%�������������%�0�����������������

��%����#
7���0��)70��#  3.5 8�(�/ %���
%��� 

�7���# 6  �(� �7���# 7 

 

�7���# 4  �
%��
%��(B�%� �
%�3(-�������������� 

�7���# 5  '�"�
%�(��:.��$9������1�(���)� 

-����	
��("���-.��������"������#� 

�7���# 6 ������
%������-��-��-����	

��"��&/ 

�������������(�#)���(��0��������������	
 

�7���# 7 ����%
�����0������(�#)� Analog to Digital 
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     2.2.2����$%��!��B4��B��/���������	
��#�

%������� (front sensor installation) ���$%��!�

��$��.��(����������	
����������#��)��/ 

8%))*%����-4���� �(�����
���$9��� 

����%$�
�)1�)���
%����
����
����+��1%�


�%�� %���
%����7���# 8 

 

 

 

 

 

 

 

 

     2.2.3 ����$%��!��B4��B��/���������	
��#�%���

�(�� (Back sensor installation) ���$%��!���$��.

+�����!��"($���	
��("��� ��(���������0��$%��!� 

8B($��)%/��(/� %���
%����7���# 9 

 

 

 

 

 

 

 

 

     2.2.4 ����$%��!����
%�3(��(B�%� �(��
%

����
� (LCD and control box installation) 

���"$���.�������$%��!� ��������4�1%���%��� 

�(�1�0��%-����$
�)��9�/�����-��-�#�+)��/ 

�
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Two In One Ice Cream Maker 
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-�)1%������ 
0����������#
���A-������#��������%��) �����
%�������)4� -��% 12,000 

BTU �(������
%�@��1�9������#����
�%��)�����$�����/����/ -��%������/ ¼ ������ 
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��(������!��-4� �!�1�9����������@������� 7 kg �0� 1 ���!�-������%
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1. ���� 

1.1 ���-����0"#
���-�����70!� 

 �@��
����������������"�
�$���!�

������#�$)������� �*�������-0�-�����
7� 

��0�����-�)��� ����&
��$�
0����� %����!�

����#���@��1�9���� 2 �$� 1 �������#����-��%

�(4��7����
�)��� ���#��@���
�4��4��
����+

��1���!�-�)1%��() 8%)1�0�0������$%�("$:

������#���������(���(��!��-4���#1%����

-��������1�9���������0� �(�)��(%�0�

����0�)������@��(������. 16% �0�+�� 

8%)������0������0�����0�)�����(��
� ��0� 

�!��-4� ��(�� 1226����������@�� 1226������

�����01�9���� ��
0��-������#���@��1�9�

��� 2 in 1 ��!� �����1226�������@���(���0

��0���!� �������3(��1��"$#� 

1.2 ���	
��
����"#
������
�������� 

 
��������#���@��1�9���� B*#�������

-�!���� 2 -�!�����-��%��)������ ����@�� 

1�9���� �����01�9���� 1��������#���%�)���� 

��#����)+*� ���#�������@��1�9�������)����)

�(�� �������#�����������01�9��������-4���� 

"���������-�)1%������  

 

 

 

 

 

 

 

 

 ����#���@��1�9���� 2 �$� 1 ��+���@�� 2 

+�� �7������#
�)��� 
�%�� �(��0�)�0�������

��� 
���% ���+������� 
����(
 �
%�%��

�7���#  1  
����+����������# �������@��

�%$���#�����(������!��-4� 

Abstract 

 The purpose of the research was to build a 2 in 1 ice cream maker.  That was to 

include spinning and freezing in a maker.  It means that after finish spinning it could freeze 

and ready to sell.  The ice cream maker consists of a 12,000 BTU freezer and a spinning 

set controlled by inverter system with ¼ Hp motor.  The experiment was compared 

between making ice cream in ice cream maker and making it by traditional way with salt 

and ice., 7 kg a time. 

 It was found that making ice cream by ice cream maker could save time and save 

cost to 16% a bank excluded water. The ice cream maker was designed to 2 spinning tanks. 

It has a nice shape, friendly used, low electricity consume, without pollution from the 

waste salty water. It was suitable for a small or medium ice cream shop. 

 

Keywords    Two In One Ice Cream Maker 

�7���# 1   ����#���@��1�9���� 2 In 1 
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2. �
���8�"#
��*������ 

2.1 �
���8� �����-������ 

   2.1.1  ���<����7O�@�/���- 2 ��� 1  

 
0����������#
���A-������#��

� � � � � � %� � )  � � � � �
 % �� � � � � � )4 � 

�(�������%��) ����"�
�B��/-��% 12,000 

BTU. �3�����)�������� 25((/����/1%�/����/ 
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��(/�����
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� � � �� �  � � � �
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%���)(����)%8���
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'�)������7���# 2  

   2.1.2  ���<����7O�@�/���-�
�����- 

 
0 � � � � � � � � ��# 
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2.3 ��*��������� 
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��8%)�@��1�9������� ����#��
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2.4 �������� 


7����#������������.���0�1226���� 

3.+#�����#�� 

��������@��8%)�������#���@��1�9���� 2 �$� 1 

��(%�0�����0�)(�����%$�   
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