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Numerical Analysis on Color and Brightness in a Luminous Flame 

Setsuo� TATSUTA 

Tatsuya� MORI 

Abstract 

In a luminous flame visible light was emitted by thermal radiation from a soot 

particle. Therefore the color and brightness which characterize the luminous flame strongly 

depend on the soot density and the flame temperature. It is however difficult to 

quantitatively relate the two. In this numerical investigation the effects of soot density and 

flame temperature on the color and brightness were analyzed by using a simplified emission 

model. In the model it was supposed that the distribution of soot was homogeneous and that 

the flame temperature changed linearly. Absorption coefficient KL, which reveals the soot 

volume on the optical path was adopted as a parameter. The color and the brightness were 

quantified by the correlated color temperature and the luminance respectively. 
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Study on the Optimal Operation Scheduling of a Power Storage System 

Masaru� IGUCHI 

Naoki� TAMURA 

Abstract 

One of the uncertainties of a generation system using environmentally-friendly 

energy is electric power output fluctuation. To solve this problem, we wish to use an electric 

power storage system which minimizes the fuel cost of the thermal generation system. In this 

paper, we use the lambda-iteration method to solve the economic load dispatch and the 

Newton-Raphson method to compute the power flow solution. We use the gradient method 

to search discharge and charge scheduling of the unit. This paper develops an operation 

scheduling decision technique for the power storage system within the power system. To 

evaluate the effectiveness of the proposed technique, we apply an operation scheduling 

technique to a medium-sized power system (IEEE 30 Bus System).
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Development of Electric Wheelchair Controller Devices (First Report)

Yoshiyuki� TSUCHIDA

Toshio� YAMAGAMI 

Abstract

The rapidly increasing number of elderly has necessitated an increase in the need 

for nursing care. In addition, the development of welfare programs and techniques to 

facilitate the independence of handicapped persons and senior citizens is required. 

In cold areas, wheelchairs need a controller device that is suitable for use 

indoors and outside. In addition, electric wheelchairs that can be used on snow-covered 

sidewalks need to be developed. 

1.� � � � ��

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

%&������'()*+,-�./����01�2345�67�89:; !"#<

=>?�@! A�BC�BD�@E"FG,HI)�.:JKLMNO�PQ�R�ST��U

�VWXYZ�[\]�^_`�a4�bJ:;"c4de 1<XYZfgeh,iQ�"jklm�

R�ST"#<

nopA�qrSstuv�Uw�XYZ�xw�"y.	z�{���	XYZ�jklm.|

}~�,�K��%&������{�����a4��|��S���S|�������S�"

����O��MNO����N�.�a4��u��PQ�K���������,�J�$��

������.��� ¡,¢£¤O¥¦�§���u�jk,�	�y.�S�"VWXYZ�j

klm,67�"#<

nopS�5¨)	67©ªA�

«¬t��N­®��SVWXYZ��� ¯°±°²°³´�
�µ¶·¸,¹�.�"
�µ

¶·¸jklm.VWXYZ�
�µ¶º»¼`�½¾,7¾¿�"½¾7Flm�67<

À����K9����������,�JKVWXYZ4�¢£��ÁÂjklm�67

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

��� 19� 11� 2 �����



�� �����

Ã¬t��N­®��ÄÅ, PC �Æ�Ç�È.¢£ÉNÊË��ÌÄÍ�ÎP�"��,Ï�

"�N­®ÄÅÎPlm�67

ST"#

<

<

<

<

<

<

<

<

<

<

�1< XYZfge�

<

2.� ����	
��
������

�

2.1� ��������	
��
������

e 2�VWXYZ¤O¥¦�§Ð�ÑÒ�ÓÔe,¸�#<

<

2.1.1� ������	
��
�

�N¤OÇ�ÈAÕÖVZ×� AE-3664FPS�ØÙ�ÑÚÛ¦Ü'� H8/3664FP,a4�K#jk

Ý¦Þ§ÒA 1®­Ý�N¤OCß��§­Ð�àáâ�ã�äåµæ.	ç @��¬è)	Û�

¥ PC�T;éêëS|Ý¦Þ§Ò�ì$|¹�ST"#<

1 ®­Ý�N¤O�L��Ð�¥`A�ØÙ�ÑÚÛ¦Ü'� WEB ÙN¥í:îïO¦�È¹�

ST"#<

<

2.1.2� ���� LED���������������� LED���
��

< ������ ¯°²°³°±� 4t�
�µ¶,ðñ�"�NòOÞ,ó:�"K9�7ôîN

õ�ÈS��])�ö÷øm�¦�Ñ�ÐùO,ú�û�#
�üýµ¶� LED�ö÷� !"]�

µ¶·¸ðñ�N­®,þ�. LED �ö÷ømA�w¿;�XYZAðñ¿;Kµ¶´
å#LED

�ö÷¦�Ñ�ÐùO��Aµ¶·¸ LED������ò���SìJ"��¹�ST"#<

�

�



�� �����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

� 2< VWXYZ¤O¥¦�§<Ð�ÑÒÓÔe�

<

2.1.3� ����������

nlm����"VWXYZA¯°²°³°±� 4µ¶�
�jk��,�çK�NÝ,��.�

"#¬è)�VWXYZ�µ¶�jk��	ZA
ö�NÝ�ÄÅSW��"µæ.	ç @��n

lm�XYZjk��	ZA¥§OÜ���õ�ÝO¤ËÚ����"#<

��	Z�
Aò����OÝ§Þ 4n,a4��VWXYZ.���,��.�K#<

<

2.1.4�  !"#$%�&'()*+�

��Ð�ÑÒ'� 315MHz��¢£áÜ����NVR110,a4#ÌÄáÜ���A�'� NVT110

,a4#<

<

<



�� �����

2.1.5� ,-.,/01*2�

§�Ñ�ÒÐ�ÑÒ�'� SST-870,a4#½¾L��A��D�¹�	¤O�Ú¥�§­Ð�à

áâ��È�LÜ��L��.� ��¿;���A 16®�OØ���½° F¹�.�K��!�

4096®�OØ���½° F�|��S�"����K#Ç�È�½¾��4�"OÝ�Cß¿; 

@���NÚ.�#��,
$�;é½¾��½ F�¹�ST"#<

2.2� 3456

2.2.1� ����34�

¤O¥¦�§�V%��".&µ¶·¸ LED'�¯°²°³°±�(�ö÷¦�Ñ�ÐùO,6)

�"#
��K!µ¶� LED�ö÷� !"��&µ¶·¸�N­®'�Ç�O,þ�.�þ� !

"] LED�ö÷ømA�w¿;�XYZA*�µ¶�
��"#�N­®,+�é�&µ¶·¸ LED'

�ö÷¦�Ñ�ÐùO� 6¿;"#¦�Ñ�ÐùO���A&µ¶·¸ LED������ò'S,

-����ìJ"y.|¹�ST"#�K������N­®�þ.,/0�"ª)S��ÝÙïO

îí:��Ý½,�� !"#��Ý½�½1A��ò����2¹�ST"#<

<

2.2.2� ,-7034�

&µ¶·¸�N­®',þ�.�&½¾� Ç�È'í:�T:í39�½¿;Kµ¶,¸�½¾

� F¿;"#½1��|¹�ST�� F½¾,êëSì$d�½h�¹�ST"#<

<

2.2.3� 89�:
;�34�

&µ¶·¸�N­®'����4 1Î]56�	7;	íçKëI�¤O¥¦�§�V8�9:,

;J"K9�1®­Ý�N¤OA��OÉN
<��&½¾� Ç�È'AV% OFF.	��&µ¶·

¸ LED'|9÷�"#y�
<S&µ¶·¸�N­®',þ.�;é =>�	W�
<�?@�"#<

<

2.2.4�  !<=>?"#34�

VWXYZ,��A�BC	
D�	çKëI��E��XYZí:F;Kømí:S|XYZ,

��ÁÂ¿�"K9� UHF�GÄ��­¥,açK��ÁÂ��,Ï� !"#�E��¢£ÌÄá

Ü����ÌÄÇ�O�þ¿;".�XYZAÁÂ
<.	��ÌÄÇ�O,F�.XYZA =W

�¹�
<.	"#<

<

2.2.5� ,-./1*2@.,34�

¤O¥¦�§�V%�N­®,¬� OFF���&�½'dHh& F'dIh��N­®,���þ�

K��V%�N­®, ON��".���®�§�LED�J LED�ö÷��&½¾� Ç�È'��°

 jká�È
<ST"y.,K¸�"#<

y�L�&µ¶·¸ LED'A&¯'� LED�ö÷�K��.	"#y�
<S& F'�N­®dIh



�� �����

,þ�.�M��½¿; !"&¯'µ¶ðñ��C�� F¿;"#<

�K� F
<SA��®�§�LEDAIN�	"#�½�"�A�NÚ,&½¾� Ç�È'�


$��&�½'�N­®dHhþ�	�:�NÚ�¶íç O�éP!#&�½'�N­®,þ� 

!"]���®�§�LEDAHN.	��½
<�$z#¬��½�KC�,/í9"�A& F'

�N­®,þ�  F�;éP!#<

QR�KëIA&�½'W�í:S�S|ú�û���S�"#T	"
�µ¶��½° F,�

	��A&µ¶·¸�N­®',þ���&µ¶·¸ LED'�ö÷øm�ì7"�S�ª)�µ¶,

ðñ�K±�&�½'& F'��,�JéP!#&�½ FÇ�È'�jká�È,UV�"�AV%

�N­®, OFF��"#<

<

2.2.6� A34B@CD�

<

<

<

<

<

<

<

� 3< jkWX< � 4< �N¤OWX<

�

<

<

<

<

<

<

� 5< µ¶·¸ LEDWX� � 6< ¢£GÄáÜ����

<

<

<

<

<

<

<

� 7< ¢£ÌÄ��­¥< � 8< ½¾� Ç�È<



�� �����

2.3� ����#EFGHI�

2.3.1� ����#EFGHIJK�L��

T	"V%lmSW��"YZ�VZ�[,¬t��N­®����ç ¬\¤O¥¦���"

ëI��]�*;^;�_`,ab
$� |>�!jkA�J	!éí�í�[�c%7F��d

.	"#<

eç �nlmAfg��[��N­®_`,��¥�­Ý§���Vh)�ij������,

kl¿� !"#e 9�nlm�ÓÔe,¸�#<

<

<

<

<

<

<

<

<

<

� 9� �N­®ÄÅÎPlmÓÔe<

<

2.3.2� ����#EFGHI@34�

�N­®ÄÅÎPlm���e,e 10�¸�#¬t��N­®��ÄÅ, PC�Æ�Ç�È.¢£

ÉNÊË��ÌÄÍ�ÎP�"��,Ï�"#<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

� 10� �N­®ÄÅÎPlm���e<



�� �	���

3.� � � � ��

=>?�@! A�BC�BD�@E"FG,HI)�.:JKLMNO�PQ�R�ST"#m

±AqrSstuv�Uw�XYZ�xw�"y.	z�%&�������S|�������S

�"��MNO����N�.�u��PQ�K��,�JKVWXYZ�jklm,67�"R�

�T"#<

5¨)	no©ª�¤O�Ý¥A�u�,!pq���%&�������rºÐ�ÑÒ���N

O����N�,!��s�"y.ST"#<

�O�ÐONO����N�.� ���.0ó�NO����N�,Ît���S|����u

�Ò¤O¥¦�§vwS��S��=>?�@E"^_`�a4
Dºxyz{���,W�µ¶|

wº��|w,��#�Ku�,!pq��K����������¬t.� ��ÁÂ��,PQ

�"#<

ê}~\67.� ���.������� ¡,¢£¤O¥¦�§������sjk,¹�

.�"u�jk�67,�Ô 19���no©ª.� 67,
9 @��� 2�� ���"#<

	@�nopAÏx(' COM���.�&�Ô 18��/�op'��ç �	7;K|�S�ê

}×0�,
9 !"#<



�� �����

��������	
��
����������

	��
���������� !"#$%&'()*���

+,-./�012�

 

�� �� �� �����

�� � � �� �����

	� 
� � � �����

 

Basic Research into Environmentally Friendly New Energy 

Hokkaido Biomass Conversion Technology Using Ethanol Fermentation 

Technology3The Sugar Generation Process 

�

Yoshiyuki� TSUCHIDA 

Mitsuharu� SEKI 

Makoto� CHIBA 

 

Abstract 

In order to achieve the target of supplying 10 percent of Japan’s primary energy 

supply with renewable energy by 2010, alternative energy sources must be introduced in 

order to reduce the use of oil. 

One such alternative source is biomass. There are various types of conversion 

technologies for biomass. Ethanol fermentation technology has an efficiency rate of 90 

percent and is an excellent method for conversion to liquid fuel. However, this method 

is difficult to put into practical use. This paper studies different efficient conversion 

technologies. 
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�1c*!^ST�� !=�g	N�v�Uô¶Qé�Uô¶Qì"#+$)(�¦¡��w1Ø

ï�C{�x#$%���#+�

$)(�C�1d�¸�e���¶Q:f�0ß¸%�!ù�g	��g��)#+$�WX1�
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I�k\���	�lþsÉ*+. 10111�Ñ"E�m��w1Cà 100gd(���	� 51.4g�

/"#+$)��w1�¹��n¶��w1Cà�����	�� 91%����)#��1 �¡%

�!���¢)!*#+v01�j��*�E��I�k*d�¸�Í*!� Zymomonas mobilis%

*Wop�Vw1E�q¤��j�w¢)!*#+ 
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�� 

ª«¬��3'� 98[%]?96[%]RST 20[ml]%¥¦ô 40[ml]�OP�1^ST 60[ml]�î/�

0+Û�ST�ù§Lm¨�©� 1ª«�1­à�ST�����1¨����î/�0+�

Û��198 [%]?96 [%]RST 10 [ml]%¥¦ô 20 [ml]�OP�1^ST 30 [ml]�î/�0+¨�

���¬�d(^ST� 8 [ml] õÍ­@�1®�F���wF�¶Q�¯ 0+�

¯*�º 11º 2�Ñ"+º 2�Ñ"�W�18.4973×10
2

[C]�F5¹�°±�)18.8069×10
3

[mol]

é^m 1ì�FA�²³��´0+�

��1¨���¬����\Y�0+. 181. 191. 20�Ñ�0%µw����wC���6W

�R\� !*#+�0� !1����wC���STR��k*%¶·��#+�

$�_�� 100¸�^¹�º&�¨��0+10[ml]� 100¸^¹�)0_�����éº 3ì15. 50 

[N]1C��éº 4ì15. 81 [N]%�w1���%C���»�
()0+�

¯*1R¼�)!*#$%��d#+�

Æ11F½£¤� 27.98 [%]é^m 4ì%�w1d�w£¤�¥*$%�¾¿�0+�
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QR 1� HSTUVHWTEXY/�

849.732 [C] ×Z[\]�^Q 96485.3415 [mol/C] = 8.8069_10
-3

[mol]

�

QR 2� `ab=$%#c�

93% NaOHd 0.493ge=f�0.493 [g] × 0.93 = 0.4585 [g]�

gG�NaOH=*WTh�39.998[g/mol]e=f�#ch
04585 39 998

1000 10

01146
1
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QR 3� ~ab=$%#c�

98% NaOHd 0.488ge=f�QR 2i��,��
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Combustion Characteristics of Wood Pellets in Fire Grate Combustion Systems 

Kakuei� HAYASHI 

Setsuo� TATSUTA 

Abstract 

The purpose of this research is to obtain basic data on the development of 

domestic combustion equipment fueled by wood pellets. A small fire grate combustion 

system was made for research purposes. Thermal input and air ratios were changed in the 

experiment. The flame shape, emission characteristics and thermal efficiency were 

examined. White pellets and barks pellets were used as fuel. With the same burning 

conditions, the flame shape and thermal efficiency were similar regardless of the type of 

pellet. Compared to the white pellets, bark pellets had a lot of ash that piled up on the 

fire grate and NO
x
 concentration in the exhaust burned gas was relatively high. 
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Fig.1� White pellet (left) and bark pellet (right)

Pellet material White Bark

Quality 

evaluation

Diameter [mm] 6.1 6.8 

Length [mm] 15.7 11.2

Apparent 

density 

[g/cm
3

] 1.19 1.04

Bulk density [g/cm
3

] 0.66 0.59

Industrial

analysis 

Moisture [%] 9.1 10.0

Ash [%] 0.4 4.7 

Volatile matter [%] 75.5 74.0

Fixed carbon [%] 15.0 11.3

Ultimate

analysis 

C [%] 50.65 43.0

H [%] 5.89 5.50

N [%] 0.17 0.37

Calorific

value 

Higher 

calorific value 

[MJ/kg] 18.1 18.4

[kcal/kg] 4310 4380

Lower 

calorific value 

[MJ/kg] 16.6 16.9

[kcal/kg] 3940 4020
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Ash 

Diffuser 

Stack 

Fig.2� Experimental system 
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λ=1.4�  � � � � � λ�1.8� � � � �  � λ=2.3 

 

(a) Q=4.9kW 

λ=1.4�  � � � � � λ�1.8� � � � �  � λ=2.3 

 

(b) Q=9.9kW 

 

Fig.3� Photographs of flame (white pellet)

λ=1.4�  � � � � � λ�1.8� � � � �  � λ=2.3 

 

(a) Q=5.3kW 

λ=1.4�  � � � � � λ�1.8� � � � �  � λ=2.3 

 

(b) Q=10.7kW 

 

Fig.4� Photographs of flame (bark pellet)
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Fig.5� Emission characteristics (white pellet)
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Fig.7� Thermal efficiency (white pellet)  Fig.8� Thermal efficiency (bark pellet)�
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Fig.6� Emission characteristics (bark pellet)�
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Manufacture of Biodiesel Fuel and Its Spray Combustion Characteristic 

Tetsuya� YAMAMOTO 

Setsuo� TATSUTA 

Abstract 

 

Small type BDF manufacturing equipment was constructed and its performance 

was evaluated. Waste soybean oil was used as a raw material. The combustion 

characteristics of BDF/kerosene mixture fuel were clarified in a spray combustion 

device. The fuels tested were kerosene, BDF20wt% mixed kerosene (BDF20) and 

BDF40wt% mixed kerosene (BDF40). In the experiment, the heat input was kept 

constant and the air ratio was changed from 1.1 to 2.0. From the results of the burned 

exhaust gas, it was revealed that the burning characteristics of BDF20 and BDF40 were 

almost the same as those of kerosene. 
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Table 1� Specifications of fuels 

 BDF Kerosene Gas oil 

C                    [wtÎ] 78.2 85.7 86.7 

H                    [wtÎ] 12.2 14.1 13.1 

O                    [wtÎ] 11.8 0.2 0.1 

S                    [wtÎ] Ù0.0001 0.005 0.05 

Density              [g/cm
3

]Ú15Û 0.885 0.795 0.833 

Kinematic viscosity � [mm
2

/s]Ú30Û 6.1 1.5 3.5 

Lower calorific value  [MJ/kg] 37.0 43.5 42.7 

Flash point            � [Û] 184 50 65 
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Fig.1� Manufacturing process of BDF 
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Fig.2� Structure of equipment 

3.� BDF ����
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Table 2� Specification of equipment 

Amount of waste edible oil� �  [ℓ] 18 

Power supply� � � � � � �  [V] AC100 

Reaction tank capacity          [ℓ] 30 

Washing tank capacity        [ℓ] 70 

Weight                    [kg] 46.6 

length × width × height     [mm] 577×1077×1265 
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Table 3� Specifications of tested fuels�

Fuel Lower calorific value� [MJ/kg] Density� [g/cm
3

]�20�

Kerosene 43.5 0.796 

BDF20 42.2 0.810 

BDF40 40.9  0.827  

Fig.3� Tested fuels�
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Fig.4� Kinematic viscosity 
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Table 4� Fuel consumption and heat input�
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Fuel Fuel consumption� [kg/h] Heat input� [kW] 

Kerosene 8.3 100 

BDF20 8.4 99 

BDF40 8.5 97 
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Fig.6� Emission characteristic of CO� � � � � �   Fig.7� Emission characteristic of soot 

 

 

 

 

 

 

 

 

 

Fig.8� Emission characteristic of NO
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Fig.9� Thermal efficiency 
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A Radio Telescope for Solar Wave Observations 

Shinya� HIRAIWA 

Kohzoh� OHSHIMA 

�

Abstract 

�

In recent years communications using electric waves have advanced rapidly and 

are indispensible in our lives. Electric waves also exist in nature and solar waves are 

especially powerful. Solar waves can affect radio communications and as such, we 

should know their characteristics. In this study, a simple radio telescope was 

manufactured and the solar waves from the sun (which are the most powerful source of 

easily observed electric waves) are studied. 
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Report on Engineer Ethics Education (Second Report)

“Engineer Ethics Education in a Society Where Information is Accessible 

Everywhere, Anytime” 

Yoshiyuki� TSUCHIDA 

Abstract 

This paper is an introduction to engineer ethics at Asahikawa National College 

of Technology, which are designed to support the educational aims of JABEE to 

“realize the social responsibility of engineers.” 

The aim of engineer ethics education strives to promote ethics in education from 

various angles in accordance with the PDCA cycle. 

Engineer ethics education understands the influence technology has on society 

and codes of conduct are assumed from prescriptive social norms and organization 

ethics. It is assumed that an educational goal is to promote ethics based on one’s own 

conscience. 
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Some Examples of the Education Program for Communicators in Science and 

Technology Provided by Japanese Universities 

Tomoya� TAKADA 

Abstract 

Some examples of the Education Program for Communicators in Science and 

Technology provided by Japanese universities are introduced. Some opinions of similar 

programs in National Colleges of Technology are also expressed. 
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The Practice of Japanese Language Education 

at Asahikawa National College of Technology 

Hiroyuki� ISHIMOTO 

Takehito� KATO 

Shinobu� KURAMOCHI 

Abstract 

The Japanese department of Asahikawa National College of Technology has 

been teaching students a wide range of skills, aiming at having students acquire 

Japanese communicative competence necessary to be a member of society in the future. 

In 2007, this academic year, we welcomed a teacher of Japanese through the 

teacher exchange program between National Colleges. Taking advantage of this 

opportunity, we have looked back at what we have done, and will strive for the 

betterment of teaching Japanese. 
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Correlation between the Scores in the Mathematics Entrance Examination and 

the Grades after Admission at Asahikawa National College of Technology 

�Case Study 2004 – 2006�

Shinichi� KONDO 

Abstract 

The author studied whether there was any relationship between the scores in the 

mathematics entrance examination and the year-end grades in mathematics at 

Asahikawa National College of Technology ten years ago. As the environment which 

surrounds new students has changed in the last 10 years, the same relationship was 

again studied – this time for applicants between 2004 and 2006. 

Both the past data and the more recent data showed a weak relationship between 

entrance examination scores and year-end grades. However there was a strong 

relationship between midterm scores and year-end grades. The author also reports that 

students who entered via the recommendation system were better than the students who 

took the entrance examination. 
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An Analysis of the Contents of Basic Mathematics in the Industrial System - III 

�The Civil Engineering System�

Kouichi� NAGAOKA 

Abstract 

The author carried out research on the content of the mathematics used in the 

Industrial System in 2001 and 2003. Textbooks used in the Mechanics Course, Electric 

Course, Information Course and Chemistry Course were investigated and compared 

with the mathematics in textbooks used in regular high schools. 

This paper also examines the study of civil engineering in high schools. 
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