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Abstract The fouling factor of heat transfer surface and the thickness variation of protective film formed on the sur-
face of tube in the power plant condenser were measured for 60 days with a model condenser for giving the standard
of condenser control. After 40 days of testing, the fouling factor of the condenser increased greatly. According to the
results, it is suggested that the cleaning of condenser tube has to be conducted every 40 days because the cleaness fac-
tor of condenser in power plant is designed by 85~90%. Also the life of copper alloy condenser tube mostly depended
on the first 30 days operation period during which protective surface films were performed.
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Fig. 1. Heat balance diagram of thermal power plant.

Fig. 2. Temperature distribution for a composite cylindrical
wall with convection at the interior and exterior surface.
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Fig. 3. Fouling meter installation in the condenser model.
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Fig. 5. Manufacturing drawings of fouling meter.
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Fig. 6. Tube temperature according to the testing period.
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Fig. 7. Tube cleaning factor according to the testing period.

0.002 [T A
< [
2 00015 [ 1
—
<
o
£
~ b
S o001 f ]
g o
8
o
£
35 ]
Q o0.0005 1
ollljjllJ_LAlJA Al PN S SRS | 1
0 10 20 30 40 5 80 70
Date (day)

Fig. 8. Fouling factor variation according to the testing period.
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Table 1. Actual cleanness factor and specification for condenser tube.

+& 2173 A AR g AAT AFE
1S
(m/s) (in) (mm) (kcal/hr.C.m?) (%) (mmHg)
1.237] 2.00 1 1.24 2.670 85 38.0
AHE
I 3.437) 1.96 7/8 0.51 26660.9 90 38.1
A 5.63.7] 1.96 7/8 0.51 2660.9 90 38.1
3y 1.98 1 1.24 2,865 95 38.1
B g 1,23%7) 2.10 7/8 0.51 2,807 90 38.1
3 =2 3.637} 2.10 7/8 0/51 2807.9 90 38.1
Bk = 2.18 1 1.25 2,714 85 38.1
o5 2.10 7/8 0.51 2807.9 90 38.1
2 A= 2.10 1 0.7 2,610 90 89.0
] ARE-3}H 2.10 1 0.7 2610 90 89.0
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Fig. 9. (a) Surface film formation after 9days test. (b) EDS
spectrum of surface film in the photo(a)
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Fig. 10. (a) Surface film formation after 21days test (b) EDS
spectrum of surface film in the photo (a)
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Table 2. Fouling factor of heat exchangers
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Fig. 11. (a) Surface film formation after 32 days test (b) EDS
spectrum of surface film in the photo (a)

’

o thek 2T}, G B EEE AT o] &4
719) F714 Aok FAF v]E, ALE T E
2 Adr)e] YA ol A& & Ak olst
AA &AL 3557 Hs}]H fouling factorel] ¥

& d77h e zch Y. Fouling @2 o= & “J’“Ml
&) AA=HE Ho| ol Azt AEAIE L} AAAL
ojs) A= giol dutdo® =gzl FHAUYS
o] &2 otHEE Fof AAHt Z fouling factor gh& A
43}, Fouling A& Ee8)35q S4d4 AAAL &9
N A F Aol e E ojof ghrh. o]2lqt QIAMZF & AH B

o> rlo o

o oy L

_,

r.‘.’L' al X

248 A= Fig. 9(b) ek 2ok, 2Qol4] Auk

Counts (x10°)

| SIS S U S A S S A A

n
R
[
[
[
F
T

(A -3
LS

N A N, g

<

T T ey

1 2 3 4

= S U ST T VY M U TR Y S S S S W
— o
e X
]
0
T —

Range (keV)
(b}

Fig. 12. (a) Surface film formation after 43 days test (b) EDS
spectrum of surface film in the photo (a)

Az AZY3I(TEMA)NA AAg gh& 7]Fo 2 3o
Z A},
4. 27| =n1|—’;s

Al-brass E47]F0E

ESIER

2357 kel AN
A F 9ol AF AW WHel ¥HT Huhel UeE
Fig. 9(a)e) thehiich. 2ol BEo] EH 3~4m
Yo obF gre Aol YA Uee ¥ F Uk
AT o] Tohe RudRe RISl BAAA A
Hle] Qlgs & 4 ok o) Meel 4¥-& EDSE A4
ARE

lm >|-E
I- 1|I



756 FxAaTdA AT7H A9E (1997)

Table 3. EDS quantitative analysis of tube inside film(xt$} : at%)

9 o|¥ 21 ol% 323 o|% 439 )% 623 ol
Cl 3.721 8.216 4.352 8.662 5.147
0 21.705 43.046 50.985 42.794 45,922
Mg 9.740 20.179 18.760 17.624 15.744
Al 7.134 - - - -
Si 0.951 0.585 1.364 0.656 0.680
Ca 0.462 0.231 0.517 0.162 0.117
Cu 56.286 27.761 24.042 30.139 32.401
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Fig. 14. Surface film thickness variation according to testing
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Fig. 13. (a) Surface film formatio after 62 days test (b) EDS
spectrum of surface film in the photo (a)
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