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Design of a Scroll Expander for Waste Heat Recovery from Engine Coolant
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ABSTRACT: A scroll expander was designed for an energy converter from waste heat of IC
engine coolant to useful shaft work. The scroll expander is to run in a Rankine cycle which receives
heat energy transferred from engine coolant circulation cycle. The working fluid was Ethanol. For
axial compliance, a back pressure chamber was provided on the rear side of the orbiting scroll.
Lubrication oil was delivered by a positive displacement type oil pump driven by the shaft rotation.
Performance analysis on the scroll expander showed that the expander efficiency was 63.4%. It
extracts shaft power of 0.6 KW out of engine coolant waste heat of 17.5 kW, resulting in the Rankine

cycle efficiency of 3.43%.
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Table 1 Performance analysis of scroll
expander
Notation Description Value
Lth Expansion power [W] 989.5
Lindi Indicated work [W] 903.6
A Lmech Mechnical loss [W] 300.3
Lor Oldharm-Ring [W] 0.6
Lwrap Wrap tip [W] 10.4
Lep Drive bearing [W] 138.1
L Roller bearing [W] 384
Libt Journal bearing 1 [W] 56.4
Lib2 Journal bearing 2 [W] 56.4
Ls Shaft power [W] 603.3
, Volumetric efficiency [%] 104
Dindi Indicated efficiency [%] 91.3
Thnech mechanical efficiency [%] 66.8
e Expander efficiency [%)] 63.4
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(b) Expander output and efficiencies.
Fig. 9 Variation of scroll expander performance
at different waste heat amounts of

engine coolant.
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