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Introduction & Motivation Performance & Results

Strategy A (Dashed line): Conventional adiabatic 

compression.

Strategy B (Solid line): Proposed multi-stage 

cycle with water injection keeping the process 

near the saturation line.

Methodology & Principal Scheme

The 3-stage R718 recompression technology is a 

vital and cost-effective tool for the industry's 

decarbonization roadmap and energy 

independence.

Economic & Environmental Impact

Integration of a 3-stage Mechanical Vapor 

Recompression (MVR) system directly into the 

steam turbine exhaust. Interstage water injection is

used to control superheating.
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Challenge: Up to 50% of fuel energy is lost in CCGT 

condensers.

Objective: Thermodynamic justification of heat recovery 

into the cycle.

Solution: High-temperature heat pumps using R718 

(Water) as a natural refrigerant. 

According to Poisson's equation, single-stage 

compression from 0.045 to 0.6 bar leads to 

extreme superheating (T2 ≈ 282°C). This 

"parasitic heat" reduces efficiency and stresses 

the equipment.

Thermodynamic analysis via Poisson’s 

equation reveals that single-stage compression 

leads to extreme parasitic superheating (up to 

282°C). Transitioning to the proposed 3-stage 

Strategy B reduces power consumption by 

55%, achieving an exceptional COP of 27.7.

Conclusions
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