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Design and Optimization of a Radial Turboexpander
to Generate Electricity in City Pressure Reduction Gas Stations

H. Sheikhlar
A. Nejat

Department of Mechanical Engineering , University Tehran, Tehran, Iran
Department of Mechanical Engineering , University Tehran, Tehran, Iran

Abstract

Pressure reduction in city gas stations is achieved typically using throttle valves. However, by employing a turboexpander, electrical
energy can also be generated through a near-isentropic process. By selecting a design point for a present city gas station, a
turboexpander was designed and analyzed using the meanline method in MATLAB. The impact of 7 design parameters on the
annual power was then evaluated using Sobol sensitivity analysis. Optimization using a genetic algorithm resulted in a 25 MWh
increase in annual power generation and a 1.2% design point efficiency. Subsequently, the rotor, nozzle, and volute geometries were
created, and the flow within the turboexpander was solved using CFD and compared with the results obtained from meanline design.
The Procedure carried out in this research can provide an integrated approach for designing an optimal Turboexpander for any city
gas station.

Keyword: Turboexpander, Meanline, Design, Optimize, sensitivity analysis, CFD.
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