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Abstract : A dual loop waste heat recovery system with Rankine steam cycles for the improvement of fuel efficiency
of gasoline vehicles has been investigated. A high temperature loop (HT loop) only recovers the heat of the exhaust gas.
A low temperature loop (LT loop) recovers the residual heat from the HT loop, the coolant heat and the remaining
exhaust gas heat. The two separate loops are coupled with a heat exchanger. This paper has dealt with a layout of the
dual loop system, the review of the working fluids, and the design of the cycle. The design point and the target heat
recovery of the HT boiler, a core part of a HT loop, have been presented. The prototype of the HT boiler was evaluated
by experiment. For the performance evaluation of the HT boiler, inlet temperature of the HT boiler working fluid was
set equal to the temperature degree of sub-cool of 5°C at the condensing pressure. The exit condition was the degree of
super-heat set at 5°C. The characteristics of the HT boiler such as heat recovery and pressure drops of fluids were
evaluated with varying flow rates and inlet temperatures of exhaust gas under various evaporating pressure conditions.

Key words : Waste heat recovery system(Z| & 3|4~ A]2=®), Rankine steam cycle(2%] 2=¥l A}°]&), Working
fluid(2Hs A1), Boiler(X < #]), Heat recovery(3] 5= & 2F), Waste heat recovery rate( ¥ <€ 3|58

Nomenclature S : entropy, J/kg-K
T it t °C
GWP : global warming potential emp.ef:vra ur;:, e
Ah : enthalpy change, kl/kg VW -SP e: .1c ;]0 umke,kr\nv &
it ,
L : latent heat, kJ/kg echnicat wor
n : efficiency
: mass flow-rate, g/s
13 : waste heat recovery rate
P : pressure, bar
AP :pressure drop, bar Subscripts
Q : heat recovery, kW
ref.  :refrigerant b - boiling
eva  :evaporation
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in : inlet
out : outlet
w/f  : working fluid

w/h  : waste heat
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Design of Rankine Steam Cycle and Performance Evaluation of HT Boiler for Engine Waste Heat Recovery
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