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Experimental Investigation of Thermal Resistance of
Straight Heat Pipe Heat Transfer System

HAN Na-li1,2, CHEN Yue-yong1,2,XU Hong-yan1, ZHANG Tian1,2, DONG De-ping1

(1.Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China;

2.University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract: The total thermal resistance of a straight heat pipe heat transfer system at room temperature

is studied experimentally. The total thermal resistance of the heap pipe and the resistances of heat pipe

and heat-end and cold-end mounting surfaces when the system is installed with different torques are

analyzed mainly. The research result shows that test environment has a certain influence on the heat

transfer capability of the system. The thermal resistances of the heat-end and cold-end mounting surfaces

are greater in vacuum than those in atmosphere. The mounting torque of the screw used may affect the

thermal resistances of contact surfaces. In both environments, the thermal resistance of the cold-end

mounting surface with a torque of 0.4 Nm is about 2.4 times greater than that of it with a torque of 1.2

Nm under a certain heat load.
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(a) D1C2EB

(b) D1FG9G

B 1 D1C3B

: 1 o;<=p>q

20 DEH?� 1F@I 4DGH
IJ56

JDKL (278 W/m)
1MFN

(g/m)
O7EP (a)

(mm)

30×19.1(Ω) 278 6063 344 15 25
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=>LM ?NOP (mm) UEQ@H (mm) CLOP (mm)

VE 4×0.04×19.3 0.3 20×50×19.9

(a) �WAXOCÆPFGQ�B

(b) HY�CÆPFGQ�B
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��
�)*^bQ� ������V

��BÆ�96#L��Q !�488�C

�_����c (1)∼(6) �b3	�c (3) d0

j�(de:defC��^C���� 10 Pa

5�de�Re
XC���� 10−3 Pa5�de

�	GHK+	^��)*��G'Q��g-

�K+	^��`]��Q��gC�:B	�

C�_`]�HQhd_�aV98�bc��

��	!Bbc!-)*	

Infrared (monthly)/Vol.37, No.7, Jul 2016 http://journal.sitp.ac.cn/hw



� 37 ��� 7 � � � 47

3 kl{|}~

3.1 STSU

< 4 �6R
�	���*e�Z[_\

�kf�.1��*2a��-#$0)��

��+$0)�/�*	a<����L���

�/�*e�Z[Æ��F�	(
��98b

c+ 0.4 Nm 5�����*�����34�

��98bc����/�*�!'�12	

bcV��12lV�	

(a)

(b)

B 4 igAXOD1DWhDbcjdCmi

3.2 STXYZ[\]^SU

98�34bcV��34�0��HZ

lV��4%�(��elfÆ�	.j�%�

(�� �`�6nlfÆ���(���*l

f,-F$	.10k��*�2%��(�

0���*�$�k+�(�*	
��Æ�3

4��0)0��bc���34���*�

�>34���*�fF$�$l�k���3

4���*ebc�Æ�_gF���.�o�

B< 5 0?	a< 5 ����L������R

!>�C����(��*�l������.

�
+���C���%�(�0���(`

l	Y.��N�(	�%a��l��C��

�>34���*��>34���*ml�

�
�������
��34���*�1

26�hp	

� 3 qL�6R
�	��34��(�

*�,-	�^��1����
����>3

4���(�*�98bca 0.4 NmÆ�� 1.2

Nm 5�_\l�C�
������\���

�Z[	�*F�narm	%b
���!

'��Z[	�bc+ 0.4 Nm 5��>34�

��(�*Q�bc+ 1.2 Nm 5� 2.4 o	3

4���(�*e98bcÆ��6iF��

bcÆ�5�cd^F��s�e bc��

!dÆ��F��j�_gok�
�Mn!�

��96�<�t�d��,-	-l��Æ

�98�bc����nF��(�*	

(a)

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.37, No.7, Jul 2016



48 � � 2016 � 7 �

(b)

(c)

(d)

B 5 igAXOD1pFECDWhDuvjdmi

q 3 igAXOD1pFEDWCrm

4 �{

Rn�KW�)*48	�C����


���X���������*>�5����

��)*%"	�l�%b
�	����*�

�>34���*���>34���*	^

��r���R!!-�34���98bc�

���/�*�!'�12
C���%>�(

��*�l�����	. ^� ���4

%�!��
oC[O!'�se	pwox

'qpyf%"�B����3456���

(���7���H�7�96TF��(�

��*�	

fg��

[1] hrz�ijs�tklt mnopqrs[M]. �

�tuuv{� 2009.

[2] i|V�lqvtrsLutwxD1uvwxQP

��wDW}y [J]. qvrs, 2012,40(5): 79–84.

[3] ijx�yzz�w{xt@L|yD1CxKwD

WCQP�� [J]. z{o|}~�, 1982,3(1):67–

75.

[4] iyz�{{V�|~}�|� Ω L}wD1JD

xKCQP�� [J]. z{o|}~� , 2009,30(9):

1534–1536.

[5] iyz�{{V�|~}�|t} Ω ~Lutwx

D1CDWC~ [C]. � 11 ~��D1��� 2008.

Infrared (monthly)/Vol.37, No.7, Jul 2016 http://journal.sitp.ac.cn/hw


