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Abstract : A 2-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) is a system to recover the waste heat from the
exhaust gas, a low temperature loop(LT loop) is for heat recovery from the engine coolant cold relatively. This paper has
dealt with a layout of a LT loop system, the review of the working fluids, and the design of the cycle. The design point
and the target heat recovery of the LT boiler, a core part of a LT loop, has been presented and analytically investigated.
Considering the characteristics of the cycle, the basic concept of the LT boiler has been determined as a shell-and tube
type counterflow heat exchanger, the performance characteristics for various design parameters were investigated.

Key words : Engine coolant waste heat recovery system( 1%l @¥2}<= H & 3] A] 2 8l), Rankine steam cycle( 2371
22¥] Alo] &), Working fluid(2Hs A), Boiler(}:. < 1), Waste heat recovery efficiency(H & 3] 4&

Nomenclature S : entropy, J/kg-K
Co : specific heat, kJ/kg-K T : temp.erature, ¢ ,
GWP : global warming potential v + specific volume,.n.l ke
Ah - enthalpy change, ki/kg K : th.ermaTl conductivity, W/m-K
L : latent heat, kl/kg i : VISC(?Slty’ kg/t;n-s
I : mass flow-rate, kg/s b + density, kg/m
P : pressure, bar )
AP :pressure drop, kPa Subscripts
Q : heat recovery, kW c : critical point
ref.  :refrigerant i : inlet

o : outlet
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W/F : working fluid

X . quality
* : values at 93.2°C
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Table 3 Geometry specifications of base model

Number of pass 2
Baffle length 14.5 mm
Number of tube 24
Core length 450 mm
Interval of baffle 50 mm
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Table 4 Performance of LT boiler according to number of

pass
Items Q APW/F APcoolant TW/F, o Tcoolant, o
Type kW) | (kPa) | (kPa) (GY) (49
1-pass | 8.49 12.5 2.8 89.7 93.6
2-pass | 10.75 | 19.4 9.5 93.5 91.9
@0
(b) 14.5 mm
(c) 21.7 mm

Fig. 6 Structures of LT boiler according to baffle length
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Table 5 Performance of LT boiler according to baftle length

Items Q Apcoulunt TW/’F, 0 Tcuolant, 0
Length (kW) (kPa) ©C) ©C)
0 mm 8.91 3.4 933 93.3
14.5 mm 10.75 9.5 93.5 91.9
21.7 mm 10.89 20.3 93.6 91.8
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Fig. 7 Heat recovery according to number of tube
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