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Exhaust Gas © Organic Rankine Cycle experimental mockup
Exhaust Heat Recovery : :
— e R134a working fluid.
T HT Coolant Loop e Boiling by engine coolant with optional overheating by exhaust gas.
cEngo
S P expi e Condensation by indirect low temperature coolant loop.
Pump | Expander srﬁf;pi e Valeo brazed tubes and plates exchangers for evaporator, condenser, ]
2 N,, Refrigerantloop Nexo subcooler, EHR and radiator.
UEJ’ | Receiver Prexpo e Expander derived from a Valeo electrical scroll compressor.
Subcooler Water Condenser e Other Organic Rankine Cycle evaluated
Teengi e Low temperature R245fa Organic Rankine Cycle.
WP1 Ths ﬁ LT Coolant Loop | K e High temperature Ethanol and Water Organic Rankine Cycles.
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a Organic Rankine Cycle Simulation models
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e J e Transient multi-physics models developed in AMESim simulation tool.

e Multi-zones models for heat exchangers (Up to 20 zones by exchanger).
e Steady state efficiencies models for expander and pump.

R134a ORC Simulation Model and
Co-simulation interface with R134a ORC Control System

Vehicle Energy Management Simulation Platform
Engine, Powertrain & Driving Modules
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R134a ORC Control Diagram

Control objective T ———
sh ¢ Maximize Rankine recovered mechanical net power I
_work_min i | ke ; >
T N PWmNet s PWmEXp — PWump - PWmFan - =’i‘_._._._..‘1i|._{><.vmcb E j’mﬂaﬂkm to Engine
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e Expander speed controlled to satisfy estimated high pressure P

rEvp_sp
. . and high pressure limitation P . . . . -
Rankine without EHR 5 ITE B t.rEVp—”‘a:_ - 1 4 Rankine with HER operation during WLTC Driving Cycle
Rankine Net Power vs Vehicle Speed & Ambient Temperature B O HOTEC O Sa Ejesinated low pressiire Cnd_sp &N at 10°C Ambient Temperature
1600 | \ expander superheat limitation Shyg,; mi j e — i et
" | N o0 | . o
1200 ORC Performances at constant vehicle velocity N i S e e s e e =
= . = Phase2 “Pl4sk Phase 2 Phase 1 Phase2 “Plase Phase 2
E o driving cycles S e )
3
g 800 Mechanical net power for Rankine without EHR
£ 600 o 200 W at 30 km/h to 660 W at 180 km/h at 25°C ambient temperature.
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