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Experimental Study on Compact type CO, Gas Cooler(2)

- Experiments and Predictions on Heat Flowrate and Pressure Drop -
Hoo-Kyu Oh' - Chang-Hyo Sont
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Abstract: The heat flowrate and pressure dorp of COz in a multi-tube-in-tube helical coil
type gas cooler were predicted using LMTD method and compared with the
experimental data. The mass flowrate of CO2 and coolant were varied from 0.06 to 0.075
(kg/s), and the cooling pressure of gas cooler were from 8 to 10 (MPal, respectively.
The LMTD method is used to predict the heat flowrate and pressure drop of
supercritical COz during in-tube cooling. The equations used by LMTD method were
Gnielinski correlation for CO2 and Dittus-Boelter correlation for coolant, respectively.
The equation used to predict the pressure drop of CO2 and coolant is Blasius
correlation. In comparison of heat flowrate and pressure drop of CO2 measured by
experiment to that predicted by LMTD method, the experimental heat flowrate and
pressure drop of CO: in the multi-tube-in-tube helical coil type gas cooler shows a
relatively good agreement with that predicted by LMTD method.

Key words: Helical coil type gas cooler, CO2, Gas cooler, High performance, Natural

refrigerant, Pressure drop
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Figure 1: Schematics diagram of experimental apparatus
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Table 1: Experimental conditions.
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Refrigerant

R-744(COy)

di(do), (mm)]

4.57(6.53)

Me, [kg/S]

0.06~0.075

My, (kg/s)

0.06~0.075

Pre,in, [Mpa]

8.9, 10

Tcw,in, [DC ]

12, 17, 22
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Figure 3 Flow chart of program predicting heat

transfer rate of gas cooler
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Cross section of C-C

Figure 4: Diagram of prediction program for heat
flowrate and pressure drop of CO2 in gas cooler.
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Figure 5: Comparison between heat flowrate obtained
by experiment and that predicted by performance
program.
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Figure 6: Comparison between refrigerant pressure
drop obtained by experiment and that predicted by
performance program.
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Figure 7: Comparison between coolant pressure drop
obtained by experiment and that predicted by
performance program.
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Table 2: Specification of the CO, heat exchanger for
water heating.[10]

Refrigerant Coolant
di, do, Di, Do,
o) | G [N PR ) | )
3.10 4.00 8 4 17.05 | 19.05
Table 3: Experimental results of Kim et al.[10]
Experimental result
Parameter
1 2 3 4
Pre,in,
(MPa) 10.05 | 9.98 | 9.99 | 9.93
1E"%“]“’ 100.1 | 100.5 | 100.5 | 101.0
COs T[Yié’j" 28.2 | 28.5 | 34.0 | 34.0
M, (g/s)| 70.0 | 70.2 | 70.3 | 70.3
APTEU
(kPa) 933 950 735 782
Tcw,in,
) 17 17.1 | 17.2 | 17.1
TE‘ZCf’ﬁ“ 704 | 69.8 | 65.8 | 65.6
Coolant
Mew, (g/s)| 72.8 | 74.3 | 73.2 | 74.1
A].:)c\\', _ _
(kPa) 71.344160.731
A, 16.3 | 16.3 | 149 | 15.1
(kW) ) ) ) )
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Figure 8: Comparison between heat flowrate obtained
by Kim et al ' experiment and that predicted by
performance program.
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Figure 9: Comparison between CO, pressure drop
obtained by Kim et all"” experiment and that

predicted by performance program.
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Figure 10: Comparison between coolant pressure drop
obtained by Kim et al.' experiment and that predicted
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