IEA SHC Tasks presentation

Task 53 : Solar Cooling

\
SOLAR HEATING & COOLING PROGRAMME
ERNATIONAL ENERGY AGENCY

Daniel MUGNIER — 12/10/2016 — Palma de Mallorca
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Energy challenges for sunny countries

Commitment of the countries to reach ambitious objectives and
scale up RE and EE

Very important share of the energy
consumption due to air conditioning
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One huge advantage in the sunny regions : m
Infinite resource with the SUN ! ,
How to go and spread cost competitive solar cooling ?

SHC
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IEA Technology Roadmap SHC
Share of solar cooling by 2050

Roadmap vision for solar cooling in relation to total final energy use
for cooling (Exajoule/yr)
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Source: IEA Technology Roadmap Solar
i Heating and Cooling, 2012

= Final energy use
for space cooling

B Contribution solar
; cooling to cooling

|
2010 2015 2020 2025 2030 2035 2040 2045 2050

El/yr
o= = P Y] =Y o o | (wa] e

Solar Cooling nearly 17% of total energy use for cooling!

SHC
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IEA Technology Roadmap SHC — Market potential by 2050

Figure 16: Roadmap vision for solar cooling (Exajoule/yr)
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4 4 Big potential of growth
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2010 2015 2020 2025 2030 2035 2040 2045 2050  Source: IEA Technology Roadmap Solar

Heating and Cooling, 2012

1.5 x 1018 J/a = 416.7 TWh/a Solar Cooling by 2050

Systems could enter the market between 2015 and 2020

SHC
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2 main channels in 2016 for Solar Cooling

FHEVT BIERAHHE
SHHET LY
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Solar thermal collector technologies versus

. . . ©
Application for solar cooling
(@)
Heat transfer| Collector Application for N
Solar thermal collector _ _ o
medium temperature cooling -
| p
Air _ @
Air 40-60°C Air-conditioning "
collector ©
200C §
Qo
5
Flat plate Water, Air-conditioning, Lz)
70-90°C _ 2
collector Water-Glycol slab cooling 15°C e
a
Evacuated @ _
Water, Air-conditioning,
JEY Water-Glycol slab cooling
collector =%
Parabolic _ _
_ Refrigeration,
trough / Thermal oil, _ o -20°C
120-250°C air-conditioning,
Fresnel Water _
. slab cooling
collector
sm Source : JER
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Task 48 investigation results :

Project management

Incentive schemes

Roadmapping

Training material

System cost analysis

Solar DEC best practices

System components

Heat rejection

New collectors

Solar Ab(ad)sorption best practice examples ‘

sm
(OLAF HENTG b C200INE MBCGRARHE
IHTERATIC A ENERIGY ALY

System technical

optimisation

Life cycle analysis

Design tool

Self detection

procedures

System performance

modelling

Source : IEA SHC Task 48

Task 48
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Solar cooling market trends in the World

Still a niche market :

= 1,200 systems installed 5
worldwide (2015) i I I

A High level of innovation
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sHC Stl” present | | Source: Solem Consulting / TECSOL

o *~ Heat rejection

M " sgg * Electric consumption reduction
a .

¥ * KWh cooling cost decrease

Py

Already very accurate concepts for Arabic countries
* low & medium temperature solar thermal absorption
* small size PV air-conditioning

.. &
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Need of a new Generation solar cooling systems

Solar thermal « traditionnal » cooling has difficulty to emerge as a
economically competitive solution

Main reasons :
- Technical : Limit on adaptability due to hydraulics, complexity
- Economical : High upfront cost, especially for small systems

= Still need intensive R&D for quality improvment and best solution
selection (ongoing IEA SHC Task 53)
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= Very innovative concepts such...

Iy
SOLABCOOL (NL) PURIX (DK) — 2,5 KW

- 4.5 kWc
’ 5mz2 solar panels
SHC P
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Example of Basic concept for the PV approach

Master Slave

Controller
/
Inverter

EDLOAD
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= | Water storage
OPTIONAL . (chilled water / hot
| i water / DHW)
GRID

SHC
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Main categories 1]“

Solar air conditioners : Splits

PV+ HP coupling for Office/Commercial

JDLAR HEATIG & C20LME ¥
HTERRATICb BN
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Task 53 Structure

Subtask A Subtask B 3

I

Components, Control, Simulation %
Systems & Quality & Design a
Subtask C S

3

@]

Testing and demonstration projects

Subtask D

Dissemination & market deployment

4 Subtasks & 19 activities

Time Schedule : 4,5 years

4G From March 2014 to June 2018
"“s"“* Tosk <3 {&




Task 53 new developments
& progress

SHC
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Subtask A: components, Systems & Quality

Nominal
; solar
— Solar | Vominal Nominal input . Target
Amofactarer i Service imgt i :u-qhn?k“__ heating (Wp far Sto market | Heat rejection Back up Orther
s type | CRCHD capacity (EW) | PV and e area
or m3h) 5
o for
5T)
Aﬂl-lﬁ’ . . ] . f:azu:s-__ . ) B200 chiller, short term
7ﬁx‘wm’pl‘ | ATISFS B&D Coolinghesting BV 4 5,1 4500 | Sensible tank I\gg_jh;‘n Afr Grid alec .
Europe,
CLOMATEFELL| BAD |CoolinzhestingDHW | ST 40 108 180 |Sensibletank| summy AR Elec chiller (390 kW) | Adsorpsion (LiCVER0)
ComiTies
D SECO KN COSSECD | Commerdial | CodlinaheatinemEw | W 42 585 4800  |Sensibile turk |G, | o el Grid Seroll, no banery
i — - e ’ ’
FREECOLD | Commmercisl i PV 1500 d;.ﬁm, = Adr Grid st = SV e
@ FREECOLD Conkng 2 st il [ batiary possible
rreestoo | FREESCOOQ E&D Coolinghesting | STFV 500 144 24 Traly Air Desiccant techmology
G GREEFp GREE R&D Coolnghesring | BV 12190 Mome China A Grid VEF
[
oS ‘ EATSIN | Commmercizl| — Coclinghesting PV 05 Home Em e il St S Yy
YUrEX Eurpe,
r PIRIKY  |Copmpedial| Coolingthesting ST 36 48 Meme sury ARr Boiler Absarption (LiBr )
COUmATiES
> SolsbCool Earope, Silicazel-water
T SOLABCOOL B&D Coolinghesting 5T 4.5 B 33 Ione STy Afr Drstrict heating adsorpaon cooling
COAMITIES nexchine
" YAZ nl(' TAZAET R&D Coolinghestinz | ST 35 100 |Semsibletask| China Anr Elec chiller (20,3 kW) | Absorption (LEr TR0}

Overall presentation of the data collection on innovative solar cooling and heating

systems among IEA SHC Task 53
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State of the art of new generation commercially available
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Subtask A: components, Systems & Quality

(e]
-
o
N
(@)
-
N
-
I
(92}
Lo
X
(]
©
—
I
Q
c
()]
e
(3]
y—
c
o
O
=z
-]
n
o
o
-]
L

Total : Coldheati Storaze Specific Anmmal
AMapofactarer ‘:t:r;:t Service ]'.u'|.'_e5r.urnt ﬁsﬂﬁ _ |Jnl1:-'.1tlt'nﬁ!uj:l;lE mﬁ:hﬁn‘t Oither (E%) j:ll‘l-'eﬂ_.{;ﬂsl‘ et enance cost

price (€%} imves bment (€] (E*) (EXEW ting) (€%}
ATISYS B&D Cooling heatinz
CINJATEWELL B&D Coolins hesting TIHW = - _ - -
COSSECO Commercial | Coolingheatine THW 4300 L300 32600 14200 8200 1340 -
FREECCED Commercial Cooling 3600 15040 210 - - 1 440 104
FREESCOO RED Cooling heasing 7500 1500 3500 - 2500 2 500 50
GEEE B&D Cooling heatine 2446040 12400 11800 - 404 T34 300
EAYSIN Commercial Cpoling heating 2500 T 1800 - Ti4 30
PURTX Commercial Coolingheating 4415 - - - - 1770 20
SOLABRCOOL B&D Coolingheanns
TATAET BE&D Cooling heatine

* - and wer price axcluding FAT

Economical data on innovative solar cooling and heating systems
among IEA SHC Task 53

; Draft state of the art of new generation
s.- Commercially available
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Subtask A: components, Systems & Quality

Consumpiion profile and sioEge poperiies
office building

t
F

Consumption profile and
storage properties for office
buildings in European cities
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R F &
I_s:!:!:b _:F.'{-a::l ﬂ"fl IJ“';‘5:.- \'Lf i =
o 3 + maln siorage (long term)
o addiional siorage [short team)
Cifce biding — Oifice: buliding — Office buliding —
northem dimate zone  middie cimate zone  soushem chimaie zone

Estimation of the most = ; : -
economical storage technology L : - -
for an office building depending PCM 0 o E

& o [[-] E1IHEEE O ++i0 ++ 10
On ItS |0cat|0n- Hol and codd water tank A £'o a

Technical report on best practices for energy storage
including both efficiency and adaptability in solar cooling

3 Ay systems Tosk 53 &
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Subtask A: components, Systems & Quality
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Schematic Draft 2: Example 1 Schematic Draft 2: Example 2 A
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& Heat Cold Process Local R . Heat Cold Process Local |
essource | El Grid . .
Ressource EEEHE NG Grid || heat heat Grid Grid | | heat heat o
| 0
R =9
Installation Output Installation ‘ Output @
tVPe PV heatpump }---------- > VE":i:::mn - tvpe PV heatpump :--v-‘—h Ven:'::gon "-|: I_l
Central -+ Cooling Central ' 5----. Cooling CICJ
ST Adsorbant 1'&31“’(00 - AC!':C\'I)E"Q Heat/cool E e
Loealin cooler . register Heatmg Loealin cooler register i . HGE)
building building ; Heating 8
- ccwﬁ "C:'_I.W: I.-:d Venti Cooling Heating H Heat i - =
Local in chimney unit Horage L e':‘ 1- Local in chimney init storage i____. Venti- )
Snisicne lation envelope lation 0
N 2
et Cooling 2
/1‘:;2? e unit Hl: Blrea Rooftop XXXX c;::.:;:.g ------ El Storage a
Y /balcony
i conversion suppl :
production Pply : production conversion supply
——— Elect. Energy
System: Coolskin ————_x Hotwater/air . T —» Elect. Energy
Company: SFL&Q-Punkt e S ol Wt System: Standard system 1 — ———» Hot water/air
s Refrigerant Company: NN e » Cold water/air

e Refrigerant

Report on a new and universal classification method “new
generation solar cooling square view” for generic systems
(A4 : System integration)

SHC
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Subtask B:control, Simulation and Design

Ongoing set up work
of building TRNSYS
models for simulating
reference systems

Warning : so far, no
climatic conditions
out of Europe
(research of new
contributors)...

OFF

Sketch and picture

Zoning

=
|
|

L

Zone height/width/depth

3.0/45/6.0m Ceiling height 2.8 m

Zone floor area / volume

2Tm*/81m?

Office area per floor

6 to 12 offices per floor

Number of floors

3to7

Roof type

Flat concrete roof

Glazing ratio

30 % to 60%

Definition for reference conditions
(B1 : Reference conditions)

Task 53 L&
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Subtask C: Testing and demonstration projects

o e Task 53 §f

- Final draft report (including ST & PV)

Deliverable D-C1.2 — Adapted Monitoring Procedure for
New Generation Solar Heating & Cooling Systems
Final Draft

Dats: 17.05.2018

By Battina Nocke', Danlel Neyer', Alsxandsr Thilr?, Karl Bergert
‘mstiuton AEE -Insiiute 17 SUStainabie Technologes

Agdrss  A-S200 Glelsdor, Feingasse 19

Phone +43 3112 5886221

a-mall D.nockegase.at

AMSEGOR  UNNEFSRY OF MNSDICK, INSEILILS fof CONSTLCYON 3nd Matena| Seencas.
Address Teshnikersrasse 153, A-6020 Innsonick
Prane +43512 507 63651

e-mal daniel neyeruink.ac.at
Tnstfuton AT Austrian ngtitute of Teshnoiogy GmbH
ddress  Glefinggasse 2, A-1210 Vier
'mon +43 50550 6276
&m kanbemengatac
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Monitoring procedure
KPI’s

Reference conditions
Example

Figure 2 PV driven solar heating and cooling system of a HVAC installation.

Monitoring procedure for field test & demo
systems (C1 : Monitoring procedure & monitoring

by system selectiorrghikeria) i«

HTERMATNCRAL ENzRY AGENLY



Study on solar cooling potential

Clients :

Consultants :

SCLEM

CONSULTING

IDLAR HENTIRG & C20LME PROERIMHE
HTERRATIObL ENCETGY ALY

RCREEE &

Seapnal Coater e Sl Yowegy ol Boemgy Bty
BB el Sanplall Bl ol el

e
)
\' 'j !/ Assessment on the Commercial
\"':--;-1---""( Viability of Solar Cooling Technologies
1 and Applications in the Arab Region
UNEP

Sl L Ao
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Economical analysis of the 100 kW cooling segment :

Level of subsidy per unit of cooling production over 20 years
& reference cooling cost for specific 12 countries

0.10 0.1
0.09 | 0.09
0.08 | 2 J - 0.08

= 0.07 - & : __ 0.07

£ 006 A A A ' > 0.06

_g 0.05 | 0.05

9 0,04 . 0.0

" —

0.03
- 0.02
- 0.01
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iraq
($/kWh cooling)

Jordan

Libya ™

Morocco

Oman [N

Palestine
Qatar TN
SaudiArabia [N
Syria N

Tunisia

United Arab Emirates TN
[ ]

Egypt
Yemen

Kuwait I
Lebanon
Sudan

Algeria
Bahrain
Cooling cost from referencecompression

Subsidy per kWh cooling produced over
/
o
3

® Solar thermal & Absorption ®PV & Compression A Reference compression

It is far cheaper to subsidized solar cooling than oil or gas cooling !

FITERHATICHAL EMCRGY AGENLY




Cost reduction potentials on solar cooling
(by 2020-2025)

15 to 30%
50 to 70%

Sales scaling factor x10 sales volume
Size scaling factor x10 system size from 100 kW, to 1 MW,

Solar cooling prefabrication
(kits of less than 30 kW,)

Local company Manufacturing of the main components
manufacturing factor locally

Arab region adapted solar production
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Packaging factor 30 to 40%

510 10%

10 to 30%

Technical innovations

factor Heat rejection

on

Cooling storage Net Present Cost

Significant cost reduction potential thanks to R&D !

FITERHATICHAL EMCRGY AGENLY




Solar Cooling Roadmap proposal

Global cost reduction and competitiveness

Investment cost Overall energy

O&M costs reduction Quality improvement

reduction performance increase

Market System energy Failure risk
stimulation efficiency increase decrease
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Technical offers Wate & electricity Life duration increase Knowhow increase
adapted to arab region consumption for main components on solar cooling
optimisation

SOLUTIONS & TARGETS

HTERMATNCRAL ENzRY AGENLY




Task 53 commmunication

SHC
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Workshops / conferences dealing with Task 53

Workshop/Conference /Seminar

(include type: Task orgamized,
keynote, presentation, poster, efc )

6% OTTI SAC conference

SHC 2015 conference — Keynote on
solar cooling

SHC Task53 / PVPS Taskl Join
Workshop

IEA SHC Task 53 Industry
Workshop

= 260 persons «reached by Task 53 commnication during 4 events

IDLAR HENTIRG & C20LME PROERIMHE
HTERRATIObL ENCETGY ALY

Activity & Number of |If Hosted by Task
Presenter Participants | 4 ypqustry,
Government,
(keynote, = ]
presentation, ‘esem 4:']],
poster, etc.) Countries
keynote Roma, 80 OTTI 6™ SAC
24/09/2015 conference
keynote 02/12/2015 - 100 IEA SHC
Istanbul Programme
presentations Madnid 35 IEA SHC /PVPS
11/04/2016 Programme
presentations Madnd 50 IEA SHC
11/04/2016 Progranune

Task 53 is better known in Spain !

Task 53 L&
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Task 53 Website

[EASHC HOME  TASK HOME mEMEER LoGIN RS ToE L

SHC Task 53

New Generation Solar

SOLAR BEATING & COOLING PROGEAMME
IHTERNATIONAL ENERGY AGENDY

About Project

Participants

Meetings / Events
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Mews ~ - &
New Generation Solar Cooling & Heating E—
Publications Systems (PV or solar thermally driven
systems} OPERATING AGEMT
Related Sites Dr. Dianial Mugniar
Overview A
IMember Ares +33 4 08 68 1842 fa: +22 4 BB B2 16 41
The main chjective of this Task is to assist 8 strong and sustainable market daniel. mugnienfitecsol fr
GContact development of solar PV or new innowvative thermal cooling systems. It is focusing on

solar driven systems for both cocling {(ambient and food conservation) and heating

bient and d tic hot water).
{ambient and domestic hot water) What's Mew

The scope of the Task are the technologies for proeduction of cold/hot water or

conditioned air by means of solar heat or selar electricity, i.e., the subject which is
covered by the Task starts with the solar radiation reaching the colledtor or the PV

modules and ends with the chilled/hot water and/or conditioned air transfered to the
spplication. However, although the distribution system, the building and the
interaction of both with the technical equipment are not the main topic of the Task this

interaction will be considered where necessary.

IDLAR HENTIRG & C20LME PROERIMHE
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Very recent communications...

AFREE : Arab Forum for
Renewable Energy and Energy
Efficiency (ARFREE)

01-02 June 2016 ‘
Location: Cairo 1T
Event Type: e
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- Task 53 Is better known in MENA Region !

EUROSUN 2016 : 6 communications on behalf of Task 53
(CNR ITAE, CSIRO, University of Innsbruck (2), UNIPA, UMH)

Seminar in Madrid (Jornada sobre” Sistemas solares de calor y frio
aplicados a la edificacion. La participacion Espariola en la AIE y Smart
Cities” organized by CIEMAT) — 05/05/2016

0L HERTNG § 0L FERIbHE | a’}‘k/ 3 i:ﬁ.
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Thanks for your attention !

Contact : Daniel Mugnier, TECSOL

daniel.mugnier@tecsol.fr

Tosk 53 4

©
-
o
N
o
-
N
-
I
(9]
Lo
'S
(]
@
—
I
Q
c
(]
e
(]
[t
c
@]
@)
=z
-
90)
o
o
-
L


mailto:daniel.mugnier@tecsol.fr

