
Nino Gaeta (XERIC’s Coordinator) – GVS S.p.A.
Stefano Lazzari (XERIC’s Deputy Coordinator ) – University of Genoa

H2020 - GV - 2014 / GV - 2 - 2014 /  RIA n° 653605TICASS, Genoa, November 23, 2017

Presentation of the XERIC project: 
objectives and results up to now

Thursday, November 23, 2017
XERIC ROUNDTABLE,  18:05-18:20
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- Start: June 1, 2015
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- 8 partners + 1 third party

What is XERIC?

Developing an innovative energy-
friendly climate-control system for 
electric vehicles capable of reducing 
noticeably the energy used by current 
AC systems. 

By building a novel 3F – CMC contactor 
(gas – liquid) and developing the 
related system architecture

www.xeric.eu
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Current EVs

XERIC EVs

AC

XERIC at a glance

Big increase in the driving range of 
Battery Electric Vehicles (BEVs)



XERIC impact

energy saving higher than 30 % for air conditioning in summer
and higher than 50 % for comfort conditions throughout the year



XERIC objective

To develop a small-scale prototype of an energy saving climate control
system for EVs currently on the market.
XERIC system will:
1. reduce more than 50% the energy used all over the year for heating, cooling
and dehumidifying air compared to existing systems;
2. reduce more than 30% the energy used for air cooling/dehumidifying in
extreme summer conditions (i.e., external air at T=30 °C and RH=60%) to
guarantee comfort in the passenger cabin (i.e., T≈25 °C and RH≈50%);
3. guarantee the after-project easy industrial scale-up and the
customization of system;
4. guarantee an adequate working life;
5. withstand the different external air temperature ranges across Europe;
6. profitably use the components currently installed in EVs;
7. guarantee a reasonable cost (to OEM), which depends on car size, when
produced at industrial level.



Air-Conditioning System in a traditional ICE car: 
Vapour Compression Cycle (VCC)



EV cars: heat pump system architecture 
in summer conditions 
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EV cars: heat pump system architecture 
in winter conditions 
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XERIC improves the VCC.

3F-CMC is a three-fluids heat and mass exchanger, where air is 
dehumidified and cooled by a liquid desiccant solution and a 
refrigerant, respectively. 

Core of the 3F-CMC is a semi-permeable membrane.

Main advantages:

 high efficiency;

 tailored systems.

Innovative 3F-CMC



XERIC system architecture: 
heat pump + desiccant cycle

3F-CMC1 dehumidifies 
and partially cools the 
process air.

3F-CMC2 re-concentrates 
the weak solution.

The economizer HE 
reduces parasitic heat 
transfer. 

 



Added components

THE DEHUMIDIFICATION CIRCUIT



 Raining days:

XERIC system allows dehumidification only, with a small cooling effect.

Winter:

XERIC system works as a heat pump, which is far more efficient than an
electrical resistance.

4 1

23

Enthalpy kJ/kg

 Summer and intermediate seasons:

XERIC system allows the VCC to
operate at higher evaporation
temperature and lower condensation
temperature.

XERIC’s energy efficiency throughout the year



Planned TRLs
TODAY



1. Theoretical studies and numerical modeling

2. 3D CFD numerical simulations

3. 3F-CMC design (development of all its parts)

4. Creation of a predictive numerical tool validated by experimental tests

5. Optimized XERIC architecture

The first step is the biggest stride



Predictive numerical tool



Tests in the lab



Visual summary of XERIC



Thank you for your kind attention!
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