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Heat Loss from Hot Water Supply Line in a Residential Building 

�� ��*��� ��**

Shuhei KONDO and Shuichi HOKOI  

In order to the evaluate heat loss from hot water supply lines in a residential building, hot water demand in a house  
in Chiba prefecture was measured and analyzed. The following results were obtained. 

1. The heat loss of the hot water supply line was about 132kJ for the shower and 110kJ for the bathtub in winter. 
Since the temperature difference between the inlet and outlet of the hot water supply line is small, the measured 
heat loss from the hot water supply line sometimes becomes negative. 

2. In order to estimate the heat loss under various conditions, a thermal model was proposed. 
3. The calculated daily heat loss of the hot water supply line was 122kJ for the shower and 689kJ for the bathtub in 

winter. The average daily heat loss from the hot water supply line during use and after use was 1774.7KJ in winter. 
This heat loss amounts to 4.7% of the total daily energy use for hot water supply. 

4. For reducing the heat loss, thermal insulation of the hot water supply line and the use of thinner pipes are effective 
.

Keywords: Hot water Demand, Hot-water supply line, Heat loss, On site measurement, Residential building.
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In order to the evaluate heat loss from hot water supply lines in a residential building, hot water demand in a house  
in Chiba prefecture was measured and analyzed. The following results were obtained. 

1. The heat loss of the hot water supply line was about 132kJ for the shower and 110kJ for the bathtub in winter. 
Since the temperature difference between the inlet and outlet of the hot water supply line is small, the measured 
heat loss from the hot water supply line sometimes becomes negative. 

2. In order to estimate the heat loss under various conditions, a thermal model was proposed. 
3. The calculated daily heat loss of the hot water supply line was 122kJ for the shower and 689kJ for the bathtub in 

winter. The average daily heat loss from the hot water supply line during use and after use was 1774.7KJ in winter. 
This heat loss amounts to 4.7% of the total daily energy use for hot water supply. 

4. For reducing the heat loss, thermal insulation of the hot water supply line and the use of thinner pipes are effective 
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���� [�]= Qp_sur/Qp_in 4.7%

5240kJ
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�������� surQp_ � 110kJ��������� 0.9������

���� 13� 12� 21�������������������
���������20� 33��21� 02�����������
������� remQp_ � 113kJ ���������������

Qp_sur110kJ �������������������������
�������������������������������

�����������������21 � 09��� 21 � 38��
������� 108kJ�����

� �� �����������12� 21� 20� 21��20� 30��
.
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����z ��������r���������T ���(K)� �c
����(J/m3�K)�

r� � z� � r����� z �������(W/m�

K)���������������������(5)�������
�������������� r��������������

����� ������ [m/s]�D ������(=15.6�10-3) [m]�
Tpipe ��������(K)�hw ������������ [W/m2�

K]����
��� �����������

������������������������������
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z
TvDc w
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�
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2

2
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���������������

�stop [�]
������������������

�restart [�]
������������������

Qp_rem [kJ] 113kJ

42.8�

22.7 �

����������������

�stop [�]
���������������������

�stop_stdy [�]
�����������������

Qp_rem[kJ] 157kJ

43.4�

15.0�

�����[L] ��� L
����������������

Qp_in  [kJ]
����������������

Qp_sur [kJ]  110kJ

���� [�]= Qp_rem/ Qp_in 0.62%

17300 kJ
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[kg/m3]

���

[J/kg�K]

����

[W/m�K]

� 8990.0 380.0 403.0 

������ 950.0 1800.0 0.064 

� 1000.0 4180.0 0.61 

� 1230.0 900.0 1.05 

������� 1200.0 1500.0 0.15 

ABS�� 1040.0 1500.0 2.2 
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� � � �� �� ��
z

restart
w

stop
wremp cVzTzTQ '_ � (8)

� ���� � � � ������������������ [K]�
� �zT restartw ��������������������������
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（2010年11月 5日原稿受理，2011年 7月20日採用決定）
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