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Working fluids
Low GWP replacement

» Refrigerant group HFC HCFO

« GWP 1030 5

» Safety classification Bl Al

« Sat. pressure (T, = 100 °C) 12.6 bar 10.4 bar
« Vapour density (T, = 100 °C) 72.8 kg/m3 56.3 kg/m3
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ORC test rig
Evaporator

Pool boiling

sight glass

pressure vessel

heating element

Heating element Calculation of nucleate pool boiling HTC
outer copper tube
grooves for thermocouples q
, a =
inner copper tube nb
Ty — Tsat
Nzl 1= . qD, In(D,/D;)
e 4‘/“/'5/;/‘| : w=1j—
heating cartridge w 2/1t

ORC test rig
LEHRSTUHL FUR Simultaneous investigation of boiling heat 15.09.2017
@ UNIVERSITAT  Joiooianic uno I 1' transfer and power output in ORC

BAYREUTH T M. Welzl, F. Heberle, D. Brilggemann 5/14

PROF. DR.-ING. 0. BROGGEMANN



ORC test rig
Scroll expander and generator

Scroll expander
 Manufacturer: Air Squared
* Nominal power: 1 kW
« Max. speed: 3600 1/min
 Volumeratio: 3.5

* Type:

ORC test rig
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Generator
Manufacturer: Voltmaster
Type: Self-excited AC

Nominal power: 2.4 kW
Nominal speed: 3000 1/min

Variable electronic load

Phase angle control

* Nominal power: 1.5 kW
* Frequency range: 45 ... 55 Hz
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ORC test rig
Operating parameters
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Heat Transfer and Power Output
Equal saturation temperatures
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Heat Transfer and Power Output
Equal saturation temperatures
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Heat Transfer and Power Output
Equal saturation temperatures
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Low electrical isentropic efficiency
indicates poor generator efficiency
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Heat Transfer and Power Output
Equal rotational speeds
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R1233zd(E) vs. R245fa
Summary
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Further work and acknowledgments

Further work

» Comparison of measured HTC to common pool boiling correlations

» Scroll expander
= High efficiency generator
= Torque measurement

« Evaporator
= Stainless steel tube
» Bundle evaporator
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Heat Transfer and Power Output
|dle operation
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