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Variabel fluid properties near the critical point of CO,
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Aim of work

Experimental cooling heat transfer and pressure drop in 2 mm single channel flow

recommendation of heat transfer correlation to be used for design of compact HX

Compact HX, IKE, Stuttgart Plate and Fin HX, Fives Cryo, France
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Deteriorated and enhanced heat transfer in vertical sCO2 cooling flow

1. Total
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Literature Review
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Experimental setup for cooling heat transfer (1)
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Experimental setup for cooling heat transfer (II)

CO, cooling




Experimental matrix
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co,
temperature pressure mass flux
[°C] [bar]  [kg/m3s] [g/s]
51-20 80 141 1
177 1,25
212 1,5
283 2,0
354 2,5
flow number of
orientation experiments
upwards 45
= 204
downwards 159
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Data reduction

1. transfered heat
QCOZ = Mcoz * [hin(Tin'pin) - hout(Toutrpout)]

Qcoor =V * p * ¢ * (Toyt — Tin) 4. heat transfer coefficient
2. heat flux _ Gcoz
_ htccoz = AT
: _ Qco2
dco2 = 7L ATave = Tcozp — Tcozw
3. fluid- and tube temperatures (Tin — Teozwi) — (Tous — Tcozwaz)
T ATy mrp = 7 —
T _ Tcoz,in *+ Tcoz,out In( Tin — Tcoowa
co2,b —
2 Tout — Tcozw12
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Experimental system validation
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Heat transfer in the upwards flow
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Heat transfer in the downwards flow
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htc [W/m?3K]

direct comparison of up- and downwards flow
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htc [W/m?3K]

direct comparison of up- and downwards flow
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Influence of mixed convection
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Comparison with literature data
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Conclusion

0204 experiments performed at IKE, University of Stuttgart
* Well known criterion were used to evaluate the heat transfer in vertical flow orientation

» Heat transfer deterioration was significant at low mass fluxes

— In comparison with literature data

. Deterloratlon( —2eXP < 1) at higher values of -
Ufrc

U Outlook:
+ Experimental investigations of different tube diameters

« Adaptation of criterion
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