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The REGEN-BY-2 concept
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TIFEO’s role in the REGEN-BY-2 project
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Theoretical Demonstration 
of Improved Efficiency

The Goals

Test Patented 
Cycle 

Performance
Two-phase
Machines 

Effectiveness 

Potentiality 
of CCHP 

Plants in DHC

1. Survey of possible trigeneration system usersThe Starting
Point

The Project

2. Thermodynamic modelling and cycle sizing

3. Process and control definition

4. Two-phase compressor design, 
construction and testing

5. Two-phase expander design, 
construction and testing

6. System design, construction and 
testing



Trigeneration users analyis
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User Category
Cooling

temperature
Heating

temperature
P_cool P_heat P_ele

Food Industry -10°C 120°C 20% 60% 20%

Residential 10°C 60°C 25% 35% 40%

Food Retail 0°C 60°C 45% 15% 40%

Hospitals -20°C 60°C 30% 20% 40%



Fluid screening
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Multi-step screening process

1. Dortmund Data Bank (DDB)

Pre-screening:

Screening:

2. Design Institute for Physical 
Properties (DIPP)

3. NIST Standard Reference

● Thermodynamic properties

● Transport properties

● Material compatibility

● Toxicity / Flammability

● Ozone depletion potential

● Global warming potential

50 
compounds

Tested in a 
performance analysis

Constraints on:



Performance analysis and fluid selection
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EUF = Energy Utilisation Factor
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Thermodynamic cycle definition
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OPTIMISED THERMODYNAMIC CYCLE

N° Process
Temperature 

[°C]

3-4 Vapour generation 175

6-7 Heating supply 70

10-11 Cooling supply 10

13-1/9
Excess heat

rejection
20/40

-> 2-2* / 5-5* is an internal heat exchange

-> Vertical lines: compressions and expansions



Process flow and preliminary design
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MAIN 
TANK

COMPRESSION 
AND

VAP. GENERATION

EXPANSION

REFRIGERATION

Fluid

Mass 

Flow

[kg/s]

Pressure

[bar]

Inlet 

Conditions

Outlet 

Conditions

Refrigerant 0.25 5.4
T = 72°C

Q = 0.965

T = 72°C

Q = 0.713

Water 0.25 1.5 50°C 60°C

Heat exchanger sizing
Example: HE04



Conclusions and next steps 

Procedure to optimise the cycle based on client’s needs
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Thermodynamic characterisation of a completely new refrigerant-oil mixture

Tool for heat exchanger sizing (included non-standard conditions)

Mathematical model of the future plant (to test its behaviour and performance)

Promising process flow and control logic
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https://www.regen-by-2.eu/
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@regenby2

REGENby2

https://www.regen-by-2.eu/

https://www.regen-by-2.eu/
https://twitter.com/regenby2
https://www.linkedin.com/company/regenby2/
https://www.regen-by-2.eu/
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