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Role of ULiege: Design of the Two-phase Scroll Compressors

• HX1 – Oil cooler

• HX2 – Condenser

• HX3 – Subcooler

• Cp – Compressor

• HR – Heating Resistor

• S – Oil separator

• Ft – Filter

• LT – Liquid Tank

• T – Torquemeter

• F1 – Two-phase Coriolis Flowmeter

• F2 – Liquid Coriolis Flowmeter

• F3 – Oil Flowmeter

• V1 – Oil Control Valve

• V2 – Vapor Control Valve

• V3 – Liquid Control Valve

• C1 – Control Loop Inlet Quality and Outlet Pressure

• C2 – Control Loop Oil Circulation Rate

• P – Circulation Pump

• ----- Refrigerant Vapor Line

• ----- Refrigerant Liquid Line

• ----- Oil Line

• ----- Mixture Line

• ----- Water line

Legend

➢ The loop 1-2-2*-3-4-5-5*-6-7-8 consists in a two-

stage vapor expansion cycle, where the high pressure

is reached with the help of two compressors with a

regenerator in between. Likewise, the power is

recovered by three expanders, the two first being

separated by the same regenerator as for the

compressors. The low temperature thermal source,

allowing to vaporize the working fluid between point

3 and 4 can come from waste heat recovery or any

renewable power source. Two condensations are then

performed: between point 6 and 7 in order to provide

the end-user with heating and between point 8 and 1

with an air-cooled condenser.

➢ The second loop is realized between points 1-9-10-

11-12-13. It simply consists in a refrigeration cycle in

order to provide the end-user with a cooling source.
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REGEN-BY-2 is a Horizon 2020 EU-funded project, that aims to develop a first-of-its-kind lab-scale prototype of a highly efficient thermodynamic cycle and

related plant for the revalorisation of renewable thermal energy sources, unlocking their large potential to supply electric, heating and-or cooling energy vectors.

The ideal investigated thermodynamic cycle, which will be described in the paper, is highly efficient as it is constituted by a proper combination of cycles close

to the Carnot cycle operating with a two-phase fluid circulating in novel two-phase expanders and two-phase compressors.

• Development of a scroll compressor deterministic model working with two-phase flow in order

to carry out a sensitivity analysis

• Optimization of the compressor geometry for the regen-by-2 prototype

• Experimental campaign on a test bench in order to test scroll compressors working with two-

phase conditions and to validate the deterministic model   

 

 

 

 

 

The compressor test bench is dedicated to compressor performance evaluation. The compressor

power consumption is measured with a torquemeter. Moreover, an oil loop allows to regulate the

oil circulation rate for the good lubrication of the compressor. The test bench should be able to

reproduce the two-phase conditions met on the Regen-by-2 cycle at the compressor inlet-outlet. To

achieve this goal, the two-phase oil-refrigerant mixture is vaporized by a heating resistor at the

outlet of the compressor, the oil is thereby recovered in an independent loop. A part of the vapor is

then condensed and subcooled while the remaining part is directed to a discharge valve. By

playing on the opening of the three controlled discharge valves any conditions can be reached at

the inlet of the compressor.


