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* Most prior investigations:
— annular flow

— pure refrigerants
— refrigerant blends at low P,
— Pressure drop in adiabatic flow

o« Commonly used correlations result
in discrepancies at high P,

Objectives:
e Local h and DP across V-L dome

« P,=0.8,09
 Develop common, comprehensive
model for:

* two fluids (R404A, R410A)
» five diameters
* multiple pressures

Temperature (°C)

R-410A

w0 £ O OO N O
o O o o o o

Prior Work \ P =441

/

2 kPa

2 kPa

20 :

200 250 300 350 400 450 500

Enthalpy (kJ/kQ)
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Refrigerant R410A

Tube Size, ID (mm) 0.76, 1.52, 3.05, 6.2, 9.4
Pressure (kPa) 3922, 4412
Temperature ( °C) 61.1, 66.6

Mass Flux (kg/m 2-s) 200 - 800
Quality 0-1
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* Most prior investigations:

— Supercritical heating
— Steam and CO,

Objectives:

e Local h and DP over small
temperature increments

e P =1.0xP_,, 1.1xP,, and 1.2xP_

 Develop common, comprehensive
model for:
» two fluids (R404A, R410A)
e five diameters
* multiple pressures

R-410A
160
140 | Present Study
03 120
® 100
=
E 80t
2 60l P = 5883 kPa
S P'= 5393 kPa
2 40 P =4903 kPa |
20 ¢
o 1 I I 1 I I
200 250 300 350 400 450 500 550
Enthalpy (kJ/kg)
Refrigerant R410A
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Tube Size, ID (mm)

0.76, 1.52, 3.05,6.2,9.4

Pressure (kPa)

4903, 5393, 5883

Temperature ( °C)

30 -110

Mass Flux (kg/m 2-s)

&

200 — 800
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D Lheat —transfer
Channels Geometr
(mm) (m) J
3.048 0.1524 1 Annulus
1.524 0.3048 10 Multiport
0.762 0.3048 17 Multiport

3.05, 6.2 and 9.4 mm test sections

Multiport Test Section (0.762 and 1.524 mm)
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Multiport Test Section
(Cross-Section)
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D = 1.524 mm, G = 800.0 kg/m S, X, = 0.30, P, = 0.80, P, casyreq = 7-444 kPa

D,
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ANNULAR FILM v
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ANNULAR FILM
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NU=0.56 NuU_... Re(0.022+o.010/D')

bulk

NU =0.19 NU o Isie(o.118+0.011/0*)

bulk

Nu =0.56 Nu__,, Re(%)

Nu=0.19 Nu,__, . Rel%*"

bulk

Nu =0.56 Nu__, ., Re(%%

bulk

(0.186)
mod Ch Rebulk
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Varying D
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Varying G




Varying P,
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Varying Refrigerant
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