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Abstract: Recently, automotive engineers have paid much attention to waste heat recovery technology as a possible
means to improve the thermal efficiency of an automotive engine. A large displacement gasoline engine is generally a
V-type engine. It is not cost effective to install two superheaters at each exhaust manifold for the heat recovery
purposes. A single superheater could be installed as close to the exhaust manifold as possible for the higher recovery
efficiency; however, only half of exhaust gas can be used for heat recovery. On the contrary, the exhaust temperature
is decreased for the case where the superheater is installed at a junction of two exhaust tail pipes. With the fact in
mind, the optimum position of a single superheater was investigated using simulation models developed from a
commercial software package (i.e. AMESim). It was found that installing the superheater near the exhaust manifold
could recover 3.8 kW more from the engine exhaust despite utilizing only half of the exhaust mass flow. Based on

this result, the optimum layout of an automotive waste heat recovery system was developed and proposed in this paper.
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(b) Model B

Fig. 3 Two simulation models for selecting optimum
position of a single superheater
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Fig. 4 Exhaust and water temperatures in superheater
and boiler of model A
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Table 1 Engine specifications HT Loop
Engine V6 3.3 L GDI ST e B ol St
Max power 294 hp (@6400 rpm) i gragmagrigmagmeest—t
Max torque 35.3 kg-m (@5200 rpm) é  Turbine;
Combined F.E. 10.0 km/L
City F.E. 8.4 km/L ~
Highway F.E. 13.1 km/L ¥ Wi
CO2 emission 178 g/km
Type V6 GDI DOHC
Number of Cylinder 6
Cylinder bore 92 mm :
Cylinder stroke 83.8 mm . T Lsop
Swept volume 3342 cc Fig. 6 Two loop waste heat recovery system model
Compression ratio 11.5:1 developed in this study
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