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General Overview

Despitethe growinginterestin ORCandHTHPsexperimentaldataat high™Y (50-150°C)are still scarce

— Most studiesperformedin conventionaldiameterchannels

— Limitedexperimentalconditions

— Shortageof experimental data folow-GWPrefrigerants

R245faHighperformanceworking fluid for ORCs (H¢ al., 2012; St al., 2017 Babatundet al., 2018)
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LETeF preheater, test and visualization sections
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Heat losses evaluation
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Heat losses evaluation
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Uncertainties

A’ hermocouplesind pressuresensorsvere calibrated
prior to theexperiments

A‘ hermocouples uncertainties were calculated
accordingio AbernethyandThompsonir. (1973

A‘ he sequential perturbation method proposed by
Moffat et al. (1988 was followed to estimatethe
uncertaintie®f calculatedparameters
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Validation
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Pressure drop: mass velocity effect
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Pressure drop:
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Pressure drop: working fluid effect
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Pressure drop: working fluid effect

At similar ey

200

—
N
)

Pressure gradient [KPa/m]

my—0.243; D=1.22 mm; G=800 kg/m?2s

| &

JLETeF

Laboratory of
Thermal Engineering
and Fluid Systems

R245fa  R1336mzz(2)

100 ¢

n
=

LETeF

-
|

| A D

dviléC]  84.8 100

- [-] 0.243 0.243
Za[kg/m3]  1153.4 1139.1

6% |z, [kg/m3  49.33 46.47
4% | ZwlZo [-] 23.4 24.5
Ha[uPa.d  189.6 157.19

H, [uPa.s] 12.65 12.79

HaTH, [-] 15.0 12.3

O M ®m R1336mzz(2)'Y =99.9C

O @ ™ R245fa’"Y =84.9C

0.2 0.4 0.6 0.8
Vapor quality [-]

1l

COBEM ..




JLETeF

Laboratory of
Thermal Engineering
and Fluid Systems

Pressure drop: Comparison against prediction methods
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K Homegeneous-based N // Two-phase multiplierr-based \ / Empirical \
McAdams et al. (1942) Lockhart and Martinelli (1949) Miiller - Steinhagen and Heck (1986)
Cicchitti et al. (1962) Chisholm (1973) Xu e Fang (2012)
Dukler et al. (1964) Friedel (1979) Sempértegui-Tapia and Ribatski (2017)
Beattie e Whalley (1982) Mishima and Hibiki (1996) Tibirica et al. (2017)
Lin et al. (1991) Zhang and Web (2001)
Awad and Muzychka (2008) Yamamoto et al. (2007)
Ducoulombier et al. (2011) Ducoulombier et al. (2011)

\ j KKim and Mudawar (2013) / K /

Aﬂ' hefrictional pressuraroppredictionmethodssvaluatedverenot equallyaccuratdor bothchanneldiameters

AThe prediction methodsof Xu and Fang (2012 and Tibirica et al. (2017 predictedthe LETeF (D=1.22 mm)
Jdatabasevith MAESs of 6.7% and15.9%, respectively

A‘he oredictionmethodsof Nie et al. (2023 andMuller-Steinhagerand Heck (1987 predictedthe 33%7

,CETHIL (D=2.07 mm) databas&vith MAEs of 12.2% and14.8%, respectively

APrediction methodsbasedon homogeneousnodel presentedorogressivereductionof deviations
with increasingsaturatiortemperature COBEM ..
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Pressure drop: Comparison against prediction methods
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Heat transfer coefficient: Heat flux effect

LETeF data:

Low J||v=|= <

25 . . .
R1336mzz(2); D=1.22 mm
2| v4779.9C; G=599 kg/m?s

20 |1 AD
A 238.6 kW/m?2
A 2389.3 kW/m?2
15 | A 269.1 kW/m2

O

O
0 o o O -

@ O O O
O

O

§§ @@ @ @ jﬂ%ﬂn
8-

&

0

0 0.2 0.4 0.6
Vapor quality [-]

Ancreasingheatflux Increasedhe HTC regardlessof vapor quality. However,the effectis more “l”

pronouncedtlow x

0.8

1
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CETHIL data
16 T T T
Z | R1233zd(E); D=2.07 mm
E 14 9| v4=74.7C; G=373 kg/m?s
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Z8¢¢t T H L 44
N
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%10... o " m B B B @m .l...
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0 1 ] 1 1
0 0.2 0.4 0.6 0.8 1
Vapor quality [-]
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