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An experimental study on performance evaluation for development of

compact steam unit applied with hybrid plate heat exchanger
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Abstract: In various industrial places such as power generation plants, petrochemical and unit factories, the demands of systems
that produce hot water by utilizing wasted or surplus steam have been increased. Compact steam unit(CSU) is a system that
can meet these demands and produce hot water by using surplus or wasted steam, and it is also one of the good solutions in
view of energy reuse. The new CSU with a capacity of 1,600 kW was developed with a hybrid plate heat exchanger of which
thermal performances are better than a conventional plate heat exchanger, an improved temperature control valve, a user-friendly
control system, and other components in this study. The purpose of this study was to obtain performance data of the new CSU
through various experiments and utilize them for the CSU commercialization. The experimental results show that heat balances
between the hot side(steam) and the cold side(cold water) were within £0.77 %, and the fluctuations of outlet temperature of
the secondary side which are one of the most important evaluation factors in the CSU were (0 ~ 0.3) C.
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Figure 1: Newly developed CSU(Compact Steam Unit)

Figure 2: Hybrid Heat Exchanger

Table 1: Comparison between Plate heat exchanger and
Hybrid plate heat exchanger

Plate heat Hybrid plate
Item
exchanger heat exchanger
Plate material SS316L SS316L
Plate dimension (m) 0.555 x 0.25 0.555 x 0.25
Plate thickness (mm) 0.6 0.01
Heat transfer area (m’) 0.0656 0.164
. 0.51(narrow gap)
Pitch 10.82 .
itch (mm) 825 1.02(wide gap)
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Table 2: Typical design conditions of hybrid plate heat ex-

gl -

changer
Conditions Value
Design pressure (kPa) 600
Hydro. test pressure (kPa) 800
Design temperature (C) 150
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Figure 3: Thermal performance test of Hybrid plate heat ex-
changer
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Figure 4: Schematic diagram of experimental apparatus for
performance test

Figure 5: CSU Performance test
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Figure 7: Test results at cold water flow rate of 40 m/h

Table 4: Summary of test results at cold water flow rate of
40 m’h

Hot side(steam)

Cold side(cold water)
| B | B | @ | me | T | T | @
Min. 2217.0[ 143.2 | 23.2 (1622.1| 39.4 | 17.8 | 55.0 {1692.5
Max.|2578.7|143.2 | 23.5 |1887.1| 41.0 | 18.1 | 55.3 |1781.2
Avg.[2388.7| 143.2 | 23.3 |1748.1| 40.2 | 18.0 | 55.1 (1734.7
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Figure 8: Heat transfer rate at cold water flow rate of 40 m/h
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Figure 9: Test results at cold water flow rate of (20 ~ 45)
m/h

Figure 10: Cold water outlet temperature trend according to
variation of cold water flow rate

Figure 11: Heat transfer rate according to variation of cold
water flow rate

suld Aol & a3 A 418 A45(2017.5)

stolrE= ¥ Aughy] 9 A2 Ao Al ~ES THA)
gk Aot csuel e A3 3 A2

() ALSFH I 5 4 =
FEAQ 1,600 kWE Tha 238 1,741.4 kWS YERAS]
th o]5 Fa) csuel AHEE = dughy)e AAZE 4EE

& Ak

ot I

of
ko
o Mo %t oL

4 o

FoF H3K(20 ~ 45) m'/hyoll wHE AL

o]

o
o K1 o e
H oo 22

tlo

—E i) -11»\1‘
N
k1

o) o

(

)
o
y,
W
Ir
)
)
il

o i tlo
@)
1%}
c
N
=2
o
it
fo ¢
rO
¢

4N
ol
Rl
a2
oo ¢
tlo
e
&
A
32
u)

EoAq= 2014 AFIEAARIIFo] Ao
71 7FA(KETEP)S] A4S whol =33k A5 Az}
THHAAE : 20142020103040).

References

[1] J. Marriott, “Where and how to use plate heat ex-
changers,” Chemical Engineering, vol. 78, no. 8, pp.
127-134, 1971.

[2] M. F. Edwards, “Heat transfer and pressure drop char-
acteristics of a plate heat exchanger using newtonian
and non-newtonian liquids,” The Chemical Engineer,
vol. 259, no. 1, pp. 286-288, 1974.

[3] M. K. Seo, J. H. Park, and Y. S. Kim, “A study on
heat transfer and pressure drop characteristics in plate
heat exchangers,” Journal of the Korean Society of
Marine Engineering, vol. 25, no. 3, pp. 151-157, 2001.

[4] R. A. Bounopane, R. A. Troupe, and J. C. Morgan,
“Heat transfer design method for plate heat ex-
changer,” Chemical Engineering Progress, vol. 59, no.
7, pp.- 57-61, 1963.

[5] J. H. Kim, G. H. Lim, S. H. Kim, C. K Jin, J. H.
Park, S. Y. Cho, I. K. Hong, and S. R. Lee, “A ba-
sic study on development of high-pressure compact
steam unit applied hybrid heat exchanger,” Journal of
the Korean Society of Marine Engineering, vol. 40,
no. 6, pp. 453-457, 2016 (in Korean).

[6] Single Phase Heat Exchangers, Performance Test
Codes, ASME PTC 12.5-2000.

[7] 2015 Standard for Performance Rating of Liquid to
Liquid Heat Exchangers, AHRI Standard 400.

301



	하이브리드 판형 열교환기 적용 컴팩트 스팀 유닛 개발을 위한 성능 평가에 관한 실험적 연구
	요약
	Abstract
	1. 서론
	2. 실험 장치 및 방법
	3. 실험 결과 및 고찰
	4. 결론
	References


