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Research Challenges

* Absence of experimental data for low-GWP refrigerants in
micro-fin expanded aluminum tubes

» Lack of heat transfer data for low-GWP refrigerant blends
with high temperature glide

» Existing models developed for single components or blends
with low to moderate temperature glide in unexpanded
micro-fin copper tubes

» Uncertainty of effectiveness of models for new low-GWP
refrigerants, especially with high temperature glide

Current Research

* Flow condensation was conducted for an expanded axial
micro-fin aluminum tube

 R-32, R-454B, R-454C, R-455A, R-1234yf, and
R-1234ze(E) were tested

* Four existing heat transfer models and four pressure drop
models were evaluated

* Three heat transfer models underwent optimization

Planned/Future Research

* The equivalent saturation temperature drop method was used
for refrigerant comparison

» High-glide refrigerant blends show heat transfer coefficient
degradation of up to 30%

* Two methods—correction factor and parameter optimization—
were used to enhance model performance

* Future research will concentrate on the refrigerants’ flow
boiling characteristics

1. Hu, Y., Jajja, S. A., Yang, C. M., Yana Motta, S. F., Fricke, B. A., and Nawaz, K.
(2024). In tube condensation of low global warming potential refrigerants in an
axial micro-fin aluminum tube. Int. J. of Refrig., 161, 221-241.

2. Hu, Y., Yana Motta, S. F., and Yang, C. M. (2024). Evaluation and development
of flow condensation correlations using the data from low-GWP refrigerants in an
axial micro-fin aluminum tube. Int. J. of Refrig.

ornl.gov/buildings

++R-32 ©-R-454B <-R-454C A-R-455A —+R-1234yf *<-R-1234z¢(E)

2 = T T T —
100 150 200 250 300 350 400
G (kg/m?s)
35%
S 30%
3
S a5
S
3 20% B\B\B\E
Q0
&S
w 15%
3 o— m
< © -
S 10% B
$
T 5%
©-R-454B <-R-454C ++R-455A
O% 1 1 1 1
100 150 200 250 300 350 400
G (kg/m?s)
150%
O Kedzierski and Goncalves, 1997 8 Yu and Koyama, 1998 m Han and Lee, 2005 = Cavallini et al., 2009
120% N
o/ N
ST . N. N
- N N
= 60% - % § SN b § N -
N | N [ - . % S\
| N NI R RE § §
30% A ;;; | Na NI Y .| § N
fi? I?§§:i I %I HI H I I H I
0% - NE NR N [ N N [ Nl
S 218 5| & a 2 | S | Z
< 2 3| 88| 3 ¢ | &
o o o D 3 o o
~ s
o
W.o. SBG W. SBG
120%
[Jw.o0. correction factor ¥ w. correction factor
0 - ° o -
0% Cavallini et al. (Zd&)'s model correction
Q
E 60% -
30% A--4-d--ooomo- S I S IR S ISR Lo N SR |- .
o LTI T T T T TN
N D
oV 5 oy a 3 Q
YK K v v v
&
Q.
60%
[Jw.0. parameter optimization ® w. parameter optimization
50%
Kedzierski and Goncalves's (1997) model optimization
40% -
S 30% 4 o oo
; 0
20% -
. I I I I I I
O% 1 | | | I |
& D
v ¢ " S 5 Q
& NS NS » %G > v
A A & 7
>
Q.

=il ety Office of ENERGY EFFICIENCY
ENERGY & RENEWABLE ENERGY

BUILDING TECHNOLOGIES OFFICE



mailto:huy1@ornl.gov

