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IEA SHC Task 53 
on New Generation Solar Cooling 

Main presentation and first results

Daniel MUGNIER – Karsltad, 09/10/2014
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Solar thermal « traditionnal » cooling has difficulty to emerge 
as a economically competitive solution

Main reasons : 
- Technical : Limit on adaptability due to hydraulics, 

complexity
- Economical : Investment cost, especially for small systems

 Still need intensive R&D for quality improvment and best 
solution selection (ongoing IEA SHC Task 48)

 Very innovative concepts such as SUNCOOL
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* A very important priority : solar for cooling, 
especially for small to medium size

Example : 10% of the entire Saudi Arabia oil production for national 
cooling

* New context on economics for PV and trend towards 
selfconsumption

… but strong need of: 

* standards

* thermal management optimum

* monitoring & best practice

* A real growing market…
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approach  

GRID

OPTIONAL Water storage
(chilled water / hot 

water / DHW)

Air conditioner 
/ 

Heat Pump
/

Food conservation

LOADPV Controller
/

Inverter

Master Slave
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(1) to analyze the interest of new 
generation solar cooling & heating 
concepts systems for bulidings in all 
climates and select best solutions which 
lead to highly reliable, durable, efficient and 
robust solar cooling and heating (ambient + 
DHW) systems

(2) to contribute to market entry of the 
technology and identify most promising 
market areas in terms of cost competitiveness 
and value of electricity. 
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Scope of the Task 

System : solar driven systems for cooling and heating

* Solar thermal driven innovative compact cooling+heating systems

* Photovoltaïc + air conditioning system (Compression air conditioning / 
heat pump (if heating as well) ; food conservation included)

Applications : Off grid & grid connected buildings

(houses, small multi-family buildings, offices, shops, commercial center, hotels)

Power range : from 1 kW cooling to several tens kW cooling/heating

Limit : Need to have a possible direct coupling between solar and cold 
production machine

Partial or total coupling
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Outcome
• Investigation on new small to medium size solar cooling 

systems (thermal and PV) and develop best suited cooling & 
heating systems technology focusing on reliability, adaptability 
and quality

• Proof of cost effectiveness of new solar cooling & heating 
systems

• Investigation on life cycle performances on energy & 
environmental terms (LCA) of different options

• Assistance for market deployment of new solar cooling & 
heating systems for buildings worldwide

• Increase of energy supply safety and influence the virtuous 
demand side management behaviors

Time Schedule 

• 40 months

• From March 2014 to June 2017
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Participating countries

France

Austria

Spain

Italy

Sweden

Australia

Switzerland

China

.. at least 8 countries

Probable newcomers : 
Turkey, Germany
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IEA SHC Task 53 Website
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IEA SHC Task 53 meetings and workshops

* Shanghai Jiao Tong University, China : March 2015

…for the Solar Cooling Week !

(workshop & expert meeting on solar thermal and solar 
PV cooling with Chinese and worldwide expert)

* Mälardalen University, Sweden : 
7-8/10/2014

+ SUNCOOL Workshop
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Task 53 Structure 

Subtask A

Components, Systems & 
Quality 

Subtask B
Control, Simulation & 

Design

Subtask C

Testing and demonstration projects

Subtask D

Dissemination & market deployment  
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Interaction between SUBTASKs B,C and D
Basis work for subsequent activities in the 
other subtasks

A
C

B

IEA SHC Task 53 Subtask A
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What is it about?
– What is the state-of-the-art market 

available products and upcoming R&D?

– What reference systems are competitors?

– What system configuration do exist und fit 
for what application?

– What storage concepts exist and how to 
manage store strategies?

– What system integration options do exist?

– What are the benefits of NG SCH Systems 
(eco … LCA … electrical grid)

Quelle www.oew.org

IEA SHC Task 53 Subtask A
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What is it about?

The general objectives of this subtask are:

– to know the commercially available equipment for NG 
SHC systems

– to know the R&D entities and its activities on the topic 

– to investigate the different technical storage solution and
its system integration

– to easily classify the ST/PV HC products/ system
(schematic square view method)

– to conduct LCA of the main components and systems and 
to value the impact on the electric grid 

IEA SHC Task 53 Subtask A
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Subtask A

GRID

Controller
/

Inverter

Air conditioner 
/ 

Heat Pump

Water 
storage

LOAD

PV

REFERENCE SYSTEM

A3

A2
A5

A4

A1
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• Activity A1 Reference
Leader AIT

• Activity A2 New Generation Systems
Leader Tecsol

• Activity A3 Storages
Leader HEFR

• Activity A4 System Integration
Leader AIT 

• Activity A5 LCA and Techno-ECO Analysis
Leader Uni Palermo

Status of activity leadership

IEA SHC Task 53 Subtask A
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– D-A1: Definition of the existing cooling reference systems (A1)

– D-A2-1: State of the art of new generation commercially 
available products (costs, efficiency criteria ranking and 
performance figures)

– D-A2-2: Technical report on recent R&D work on the topic (A2)

– D-A3 : Technical report on best practices for energy storage ..

– D-A4-1: Report on a new and universal classification method 
“new generation solar cooling square view” for generic systems

– D-A4-2: State of the art on the management of the interface 
solar cooling (e.g. AC unit / PV modules) and distribution 
system /grid

– D-A5-1: Techno-economic analysis report on comparison 
between thermal and PV existing solar cooling systems
including as well LCA approach and Eco label sensibility

What do we deliver ?
IEA SHC Task 53 Subtask A
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Which systems do we have?

R&D Systems close to Market

PV  CH (Cooling/ Heating) 
 BIG HEATING company 

(GER)
 Helioherm

STDCH
 FREESCOO (IT)
 Climatewell (SE)

IEA SHC Task 53 Subtask A

NG systems close to market

PV CH (Cooling/ Heating) on the 
Market 

STDCH
– SolabCOOL (NL)

– SUNCOOL/Climatewell (SE)
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State of the art of this new Market

(no claim for completeness)
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Efficient Geothermal Heat Pump : COP of 5,3
Field test since 2011 in Switzerland

PV booster => overall yearly COP of 6,9 
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General State of the art

(no claim for completeness)
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Main categories

Solar air conditioners : Splits

PV+ HP coupling for Office/Commercial
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ACDC12-Hybrid 
Retail/List-$1695ea FOB Factory 
Dealer Price: 4-49 units $1290ea FOB Factory 
Distributor Price: 50+ units $891ea FOB China 
**Unit includes 3m lineset 
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DC4812VRF-100% DC 
Retail: $1795ea FOB Factory 
Dealer Price: 4-49 units $1490ea FOB Factory 
Distributor Price: 50+ units $1185ea FOB China 
**NO LINESET 
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enTypical  ALREADY EU market available solution

Efficient Geothermal Heat Pump : COP of 5,3
Field test since 2011 in Switzerland

PV booster => overall yearly COP of 6,9 
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New R&D discovered during EUROSUN
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State of the art of the future new Market
Ongoing R&D in Taïwan

Source: EUROSUN conference, Prof Huang, National Taiwan University, Taipei, Taiwan 

Operation probability (OPB) 
• 100% at solar irradiation 
>550W/m2 (full solar cooling) 
• around 80% at solar irradiation 
400W/m2 (partly solar cooling) at 
cloudy condition

Battery use to run a AC 
on/off air conditioner
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State of the art of the future new Market

Active R&D participants in Task 53

Testing principle for a Chinese PV split unit 
(Source: Universidad Miguel Hernández de 
Elche)



IE
A

 S
H

C
 T

A
S

K
53

 | 
S

ol
ar

 C
oo

lin
g 

W
or

ks
ho

p
O

ct
ob

er
 9

th
, 2

01
4 

| L
öf

be
rg

s 
Li

la
 A

B
, 6

52
 1

6 
K

ar
ls

ta
d,

 S
w

ed
en

Thanks for your attention !

Contact : Daniel Mugnier, TECSOL 

daniel.mugnier@tecsol.fr

Source : Climatewell

Source : Cosseco


