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Analysis of the Influence of Heat Exchange Surface Fouling
on Heat Transfer Performance of U-tube Steam Generator

WANG Yi, XING Tian-yang,ZHU Xiao-liang, XU Jian-qun
(School of Energy and Environment, Southeast University, Nanjing, China, Post Code: 210096 )

Abstract; Corrosion products from the secondary loop system were deposited on the shell side of the U-
tube steam generator. Fouling led to heat accumulation on the metal heat exchange tubes, which is easy
to cause hot spot corrosion under fouling and harm the safety of equipment. In order to clarify the influ-
ence of fouling on the heat transfer performance of steam generators, this study established a distributed
model for the U-tube steam generator based on simulation platform APROS, and verified the model accu-
racy according to the data in published papers; the relationship between fouling thermal resistance and
surface heat transfer coefficient was derived, and the influence of different fouling thickness and positions
on the tube wall temperature, fluid temperature, heat transfer coefficient and heat flux in the heat ex-
change area of the U-tube steam generator was analyzed. The results show that the heat transfer efficiency
of the steam generator decreases and the outlet steam quality decreases with the increase of fouling thick-
ness; the effect of fouling on the heat transfer efficiency of boiling section is greater than that of subcool-
ing section.
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Tab. 1 Basic parameters of steam generator
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Fig. 1 Steam generator simulation model based on APROS
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Tab. 2 Comparison of steady-state simulation

normalized results under full load condition

e BHE ikl AXHRE%
— WA R C 1.000 00 1.000 00 0.000
— A TR/ C 1.000 00  0.99997  -0.003
— MR B/ °C 1.000 00  0.999 98  —0.002
— YR AN 24 JE #7/ MPa 1.000 00  0.996 68  —0.332
KR/ C 1.000 00 0.99998  —0.002
S Bk R/ C 1.00000 0.99938  -0.062
MFNZEIRE 1/ MPa 1.000 00 1.003 35 0.335
HRZE IR/ °C 1.000 00  1.000 85 0.085
KA 5 3 /m 1.000 00 1.000 00 0. 000
(EEER RS 1.00000  0.950 60  —4.940
Pt/ kW 1.000 00 0.999 85  -0.015
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