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押出成形アルミ均熱板で被覆さ
れた中空パイプ方式温水床暖房
の放熱特性

HEATING PERFORMANCE OF A HOT 
WATER FLOOR-HEATING SYSTEM 
WITH EXTRUDED ALUMINUM 
THERMO-UNIFORMITY PLATE AND 
HEAT PIPE
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The purpose of this paper is to improve the performance of the 
HOT WATER FLOOR-HEATING SYSTEM WITH HEAT PIPE by 
solving the problems suggested in the previous paper. The problems 
were uneven temperature of the floor surface and slow temperature 
rising. THERMO-UNIFORMITY PLATE were developed to solve 
the problems. Effect of this member was verified in the artificial 
climate room. The results are as follows; Because of improvement 
of THERMO-UNIFORMITY PLATE from plywood covered with 
aluminum foil to Aluminum extrusion panel, 1) The heat transfer from 
pipe to THERMO-UNIFORMITY PLATE was promoted extremely. 2) 
Heating performance can be improved by about 30 %. 3) Accordingly 
uneven temperature and rising speed of temperature of floor surface 
were improved.
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The purpose of this paper is to improve the performance of the HOT WATER 
FLOOR-HEATING SYSTEM WITH HEAT PIPE by solving the problems 

suggested in the previous paper. The problems were uneven temperature of the floor 
surface and slow temperature rising. THERMO-UNIFORMITY PLATE were 

developed to solve the problems. Effect of this member was verified in the artificial 
climate room. The results are as follows; Because of improvement of 

THERMO-UNIFORMITY PLATE from plywood covered with aluminum foil to 
Aluminum extrusion panel, 1) The heat transfer from pipe to 

THERMO-UNIFORMITY PLATE was promoted extremely. 2) Heating 
performance can be improved by about 30 %. 3) Accordingly uneven temperature and 

rising speed of temperature of floor surface were improved.
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qi = �i � Tsi �Tr( )� �

qi = � d � Tpi � Tsi( ) � �

�

Tpi = Tsi + d ��i �( ) � Tsi �Tr( ) � �

qo =� i � Tso �Tr( )� �

qo = � d( )� Tpo �Tso( )� �

�

Tpo = Tso + d ��i �( ) � Tso � Tr( )�  
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�

Tpo � Tpo '� Two � �

Tpi � Tpi'� Twi � � �

Twi �Two � Tpi �Tpo � �

� � � � qi �

� � � � qo �

� � � � Tsi �

� � � � Tso �

� � � � Tr �

� � � � Tpi �

� � � � Tpo �

� � � � Tpi' �

� � � � Tpo ' �

Twi � Two �

� � � � Twi �Two �

� � � �i
�

� � � � d �

� � � � �
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 �

QINPUT

�

� QINPUT = c pw�wF Twi � Two( ) / 1000 � 60( )� �

� � � �
c pw �  

� � � �
�w � �

� � � � F  ��

� � � �
Twi � Two �

� � � � Twi �Two �



941

 

�

�

� �

�

� �

� �

�

�

�

�

�

�

� �

�

�

�

�

� �

�

�

 �

q'

� QOUTPUT
�

�

q'=� i Tr �Ts( )� �

�i =� ic +� ir
� �

QOUTPUT = q'� S � �

� � Tr � Ts �

� � �i
�

� � �ic
�

� � �ir
�

� � S � �
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http://www.yukadanbou.gr.jp/about/cost/initial.html


