Optimising refrigeration cycle with two-stage
centrifugal compressor and flash intercooler

Pekka Roytta # a Teemu Turunen-Saaresti ® Juha Honkatukia 2

%_appeenranta University of Technology, Department of Energy and Environmental Technology,
Laboratory of Fluid
Dynamics, P.O. Box 20, 53851 Lappeenranta, Finland

International Journal of Refrigeration, Sept 08

Abstract - The optimisation of a refrigeration process witha two-stage centrifugal compressor and flash
intercooler is presented in this paper. The two-si@e centrifugal compressor stages are on the sameafthand
the electric motor is cooled with the refrigerant.The performance of the centrifugal compressor is aluated
based on semi-empirical specific-speed curves anket effect of the Reynolds number, surface roughnessid
tip clearance have also been taken into account. €hthermodynamical and transport properties of the
working fluids are modelled with a real-gas modeland two different working fluids, R134a and R245faare
used. The condensing and evaporation temperaturethe temperature after the flash intercooler, and coling
power have been chosen as fixed values in the prese The intermediate pressure and the rotational ged of
the compressor are varied. The required electric mor cooling power and power loss of the bearings &
also been taken into account. The aim is to gainraaximum coefficient of performance (COP). The methd of
optimisation, the operation of the compressor andésh intercooler, and the method for estimating thelectric
motor cooling are also discussed in the article



