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Effect of Damped Heat Insulation Layer of Ship
Steam Pipeline on Heat Presevation

SHI Hong-chen, SUN Feng-rui, YANG Li, FAN Chun-li

(College of Power Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: When the heat insulation layer of ship thermodynamic pipeline is damped, its heat insulation

effectiveness can be reduced and the pipeline can be corroded. A model of damped heat insulation layer

is established. The finite volume method is used to calculate the variation of temperature field, outer

surface temperature and heat transfer loss of the heat insulation layer of a vapor pipeline with the damp

thickness of the layer. The result shows that when the damp thickness is up to 20 mm, the temperature

of the heat insulation layer will exceed its standard. For a damp area with same thickness, the nearer

the outer surface is, the higher its temperature is. This reveals the importance of protecting the outer

surface of a heat insulation layer and provides the basis for infrared thermal imaging diagnosis of heat

insulation layers.
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rdr·dz·dθ = 0 (2)

;"/� S4�9=0-�

αP TP = αETP + αW TW + αNTN + αSTS + αT TT

+ αBTB + Su (3)

J&	αE = λe ·dr·dz/(rp ·dθ)	αW = λw ·dr·dz/(rp ·
dθ)	αN = λn ·dθ·rn ·dz/dr	αS = λs·dθ·rs ·dz/dr	
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αB = λb · dθ · rp · dr/dz 	 αT = λt · dθ · rp · dr/dz 	

αP = αE + αW + αN + αS + αT + αB − SP

Su � Sp 6T�E-�5	 dz � dr 
 r · dθ �

H�7>�@>
BC>N��.	 λe � λw �

λn � λs � λb � λt ��"��U5"�9.	
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, z = 0, z = Lz
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+ hin(T − Tin) = 0, r = r1
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+ hout(T − Tout) = 0, r = r3 (4)
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.	 Tout �DE	.


2 {|yzxU}
�
��@ r1 � 0.3 m	�@ r2 � 0.32 m	
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F!6'"�,FC�9

.� 1000 W · m−2 · K−1 
�	���S�GU

�V�	HÆI�� 0.41 
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V 1 WXYZ[\

J[ K\L ]KM

ρ/kg· m−3 λ/W· m−1·K−1 cp/J· kg−1 · K−1

^TWAI 7820 15.2 460

NO_P 160 0.06 1000

ALQI 800 0.2 3000
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hout = αr + αc (5)

(1) IIÆIC�9. αr �

αr = ε · σ(
(Ts + 273)4 − (Tout + 273)4

Ts − Tout
) (6)

J&	 σ=5.670×10−8 W· m−2 · K−4 
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