- rin FISHERIES
189N 122527 (riny) & A oroey

J. Kor. Soc. Fish. Tech., 50 (1), 067 —074, 2014 -
http://dx.doi.org/10.3796/KSFT.2014.50.1.067 www.fishtech.or.kr

<Original Article>

sEwAs g AgY £8 U 7| T2 B2
oA Aol B3t A o] 4

B 7 o
STt 7] A A 2w B ot

A simulation on the energy saving based on different temperature
tracing method and weather condition in electrical power plant

Kyu-il HAN*
Department of Mechanical System Engineering, Pukyong National University, Busan 608-739, Korea

Most of steam power plants in Korea are using the method of heating the feed water whenever the ambient temperature around
the power plant area below 5° C to prevent freezing water flowing in the pipe in winter time. But this kind of heat supplying
system is not useful to save energy. If we take the method that the temperature of the each pipe is controled by direct measure
of temperature by attaching sensor on the outside surface of the feed water tubes, then we can expect that a plenty of energy can
be saved. In this study, the computer simulation is used to compare the energy consumption loads of both systems. Energy saving
rate is calculated for the location of Incheon area in winter season. Four convection heat transfer coefficients for the ambient air
and three initial flowing water temperature inside the tube were used. The result shows that the temperature control system using
sensor represents more than 95% of energy saving rate in Incheon area. Even in the severe January weather condition, the energy

saving rate is almost 75% in two days basis and even 83% in one day basis.

Keywords : Nuclear power plant, Computer simulation, Steady state analysis, Energy consumption load, Temperature measuring
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Fig. 1. Ambient air temperature variation of January's coldest day
in Incheon.
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Fig. 2. Internal structure of tube and insulation.
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Fig. 3. Thermal resistance from water in the tube to ambient air.
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Table 1. Temperature and heat transfer rate with respect to tube’s = 2ol & Ho|x &l E3] FH HHO 2= 7}
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Fig. 4. Temperature vs. time (average temperature of January’s coldest day, Incheon).
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Fig. 5. Temperature vs. time (average temperature of January, Incheon).
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Fig. 6. Temperature vs. time with dead band (average temperature of January’s coldest day, Incheon).
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Fig. 7. Temperature vs. time with dead band (average temperature of January, Incheon).

Fig. 8. Internal temperature variation map when heating cable is on (5 minutes’ interval).
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Fig. 9. Internal temperature variation map after heating cable is off (5 minutes’ interval).

Table 2. Heating time with various operation condition

Operation condition

Heating time

Amb. Water h 1 day 2 days 1 month
Location temperature temperature [min] [min]
[°Cl [°Cl [W/mK] (hrs) (hrs) 1 day basis 2 days basis
262 885
10 100 (4.4h) (10.1h) 136.4h 229.4h
129 628
15 (2.2h) (5.2h) 68.2h 161.2h
181 637
25 93h 164.3h
-5.63°C s (3h) (5.3h)
(January's 218 651
coldest day) 30 (3.6h) (5.4h) 102.3h 167.4h
220 659
100 (3.7h) (5.5h) 114.7h 170.5h
599
Incheon 20 100 0 (5h) 0 155h
-1.2°C 280
(Jan. average) 15 100 0 (2.3h) 0 71.3h
29°C
(Feb. average) 15 100 0 0 0 0
6°C
(Mar, average) 15 100 0 0 0 0
7.6°C
(Nov. average) 15 100 0 0 0 0
0.1°C 169
(Dec. average) 15 100 0 (1.4h) 0 43.4h
ARAR, 14 F7H F6d 2o dirjz=ol & g W 1Y 7| &0l 27| =5 AZFto = 1Yo Ayt
W A &AL Bots 9ol A 7FE A S AL A Zoll A & ZFE A 7S AL Aol AL, 29 7] Eol &
of het A cheT ATk B 27 LEE10°C,1SC, /1S EE AAo2 484 7ko] ATt S 29 Bl
20°Co Al 7HA] A f-olH, Bt & 27| 2E=S 15°CR 7} T 7FE AZHE AR E WO R tro] 1=
AR A A b HRAAY A5 S ASGTE. A glolth ol A Aol 29 712 9] A4k
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Table 3. Comparison of heating time with air temperature basis (water temperature 15°C, h=100W/m?K)

Air temperature

Tube outer temperature basis (hrs)

Energy saving rate(%)

Location Month basis (hrs) 1 day basis 2 days basis 1 day basis 2 days basis
Jan. 680 0 71 100 90
Feb. 473 0 0 100 100
March 327 0 0 100 100
April 15 0 0 100 100
Incheon Oct. 0 0 0 100 100
Nov. 229 0 0 100 100
Dec. 534 0 43 100 92
total 2258 0 114 100 95
*(January's coldest day basis) 680 *(115) *171) *(83) *(75)
A Ao 2 dYst i o] 252 ohA| ot wAI7F flee e A4 FE
U A 57 tf 7| 22 T A7) 2 do] Hat 2= ZH Al S T WS AdA Aganrt v 2o
2 7} Yupte] AN 7hE A4 Aol ek oln o] 3 AR
27 2L 15C R RAADARE 100 WinKe AL
33t 4 =
Table 32 A A Lo A HEati A 7l &= b B4 Aol Al gd ol 4 ATHE S Estol
271202 W tANNT FH EHLES V208 B HorS v, oont 2o 2L WY 5 Uik
T 7AA TR MmOtk Be| 27 2EL15°C,  FAAE o] B4o ootul F 1 o] Bo] AT 44
F A A= 100 WmPK el 7 901, ¢l o] 54 S/ S FH RS L= F 2R HT
71zt A o] Bt 25 AREE A0S YER Sl ZHar oFZ W& B A9 Fdsteh whEkA wjd e o] =
Ao 19 7 Y Fo 7ol gt 1 A& 7= 10°Col e ® A& 53t G adA o €4
AT MRS u o] Ayt Frhske] Al ST Fol w2 ZoA= R oA = AR EHA
aAet Ao FE RHLEE 7|E R 5HS o] A Feth AAY 27|25 A&7 AlEdold Y A,
AH & ok ALbste] et it d4 vle< A UMM FH7] A A v 28 7|EL =2
AR RS A (2)9F Z Abe A o 95% o m, 1d 7|E o= ALRS v
LS (] — B % S A2 Aol ol 1008l 2% & 5 slek 19 5 4 4
| o] 7]z 7o) ke 7k A% ke 71 stof] A4
7| &% 7] & 7FD A 7H) x 100 (2) ) )
A A 2d Ve o2 AL S = 75%, 1Y
Table 30| 4] X = 8}&} o] 24 7| E o2 AL S 7159 7ol A= 83%2] A3 vl&2 b o w
BFol= 95%9] =& oAU A A e Hol= A= 2hA, ZHE AH] f v ol 2% RTD AlA S F2Fs}
o Utk 1Y 7| E o 2 ALRS A f-oll= 100% 2] & of TAYA W= =5 A F AlZstaA At
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