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l - EC-funded project

- Start: June 1, 2015

== | _End: May 31, 2018
‘ - 8 partners + 1 third party

Developing an innovative energy-
friendly climate-control system for
electric vehicles capable of reducing
noticeably the energy used by current
AC systems.
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? By building a novel 3F — CMC contactor
(gas — liquid) and developing the
related system architecture
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XERIC EVs —

Big increase in the driving range of
Battery Electric Vehicles (BEVs)
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energy saving higher than 30 % for air conditioning in suUmmer
and higher than 50 % for comfort conditions throughout the year
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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%); : v

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.




\ERlC Air-Conditioning System in a traditional ICE car:
/ = > Vapour Compression Cycle (VCC)
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ER|C EV cars: heat pump system archltecture
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ER|C EV cars: heat pump system archltecture

/ 57 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 anda

refrigerant, respectively.

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

Main advantages:
» high efficiency;

» tailored systems.
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ER|C XERIC system architecture:
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THE DEHUMIDIFICATION CIRCUIT
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1 Summer and intermediate seasons:

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

 Raining days:

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

1 Winter:

XERIC system works as a heat pump, which is far more efficient than an
electrical resistance.
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Project Stages
Pre-Project Project Development After Proiect
(leading to 3F-CMC idea) (AC system based on 3F-CMC) )
PERICD
2000 -2011 Year 1 Year 2 Year 3 Year 4 Year 5
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‘/\ERK:?, The first step is the biggest stride - -‘

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
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moist air enthalphy variation through 3F-CMC1

moist air enthalpy variation for an infinite counter-current 3F-CMC1 surface
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Test al absorption loop: total, latent and sensible heat fluxes
0 . . . . . 3 . -
225 23 235 24 245 25 255 351_1/'
-200 A
i L _ r :
S 00 | . - ‘é-\"i"
# ./
E 600
£
3 | [ |
« -B00 4
; I [ |
kS \_/"
-
1000 4
1200 - LiCl [mass %]
# Total flux=latent flux+sensible flux M Latent flux © Sensible flux U

‘/3[-'-0\-'1( First Prototype

August 2017

External air (Te=30°C , RH:=60%)

................ L SN |

i bom
_.8 Wemalar e cutside emviament
(T225°C | RH=20%) | & T, AH,

r







C

INNOVATIVE CLIMATE-CONTROL 5
RANGE OF ELECTRIC VEHICLES AND I

/\’Em

A
™ OL SYSTEM TO EXTEND )
R IMPROVE COMFORT

Thank you for your kind attention!
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