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Development of Rankine Cycle Efficiency Calculation Program in Steam

Turbine power plant
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ABSTRACT

This project presents the development of a program for calculating the efficiency-of the
Rankine Cycle in a steam turbine power plant, featuring a graphical user interface (GUI). The
program was developed in Python and consists of both a computational module and a user
interface module. The main objective of this project is to develop'a thermodynamic efficiency
calculation program for the Rankine Cycle, which serves as the fundamental principle of operation

in steam turbine power plants.

The developed program can receive input data such as the enthalpy of each state in the
cycle, as well as the steam pressure-and temperature, to calculate the heat input, heat output,
pump work, turbine work; and the overall thermal efficiency of the system. The calculation
equations are based on the principles of energy and mass balance in thermodynamics.
Additionally, the CoolProp library is utilized to determine the thermophysical properties of water

and steam.

The program is capable of displaying results in both numerical and graphical formats,
allowing users to clearly observe variations in system parameters within the cycle. The test results
indicate that the program accurately calculates energy and efficiency values, which are consistent
with theoretical values from enthalpy tables, showing only minimal deviation. The developed
program can be effectively applied as a tool for studying and analyzing the performance of the
Rankine Cycle and can be further developed for use in the design and analysis of actual power

generation systems in the future.



