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The Sun from SOLution Solartechnik GmbH

Solar domestic hot water, heating, cooling and electricity
DERBI International Conference 11th-13th of June 2009, Perpignan
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The company




| The company

founded in
2000
staff
58

principle
solar system distributor for
-solar hot water preparation
-solar heating and cooling,
-solar heat pumps and
-PV installations
- to our clients (installers)

location
Gewerbestrasse 15
A-4642 Sattledt in Austria

annual sold collector area (2008)

70.000 m?2

managers and owners
Mag. Andrea Dober and Inc

4

. Gerald Jungreithmayr
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| The company — markets




| The company —partners

Different partners in Erance, but for first contact please adress to:

Elvira Ilming, Responsable Commerciale France

Elvira llming

Fesponsable Comme| ale France

Porable: +33 (0) 6 B8 28 42 52

or SOLution Solartechnik GmbH

Gewethestralle 15 - A-4642 5atthed!
i - Tel, #33.(0)'5 5618293 40
SOLution Solartechnik GmbH E-Mail- elvira iming@sol-utioh carn
< s www.sol-ution.com Wi sol-ution.com
or

Franciska Klein, engineer research & development, solar cooling
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Solar Cooling Systems




" Solar Cooling Systems J

content: solarcombi+

- introduction
- principle and methods of solar cooling

- Solar cooling system with absorption chiller or adsorption chiller

- Cooling tower

- package solutions

- realised systems (examples)
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i. ! |1' " Solar Cooling Systems
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correlation of cooling demand and solar energy
Example for solar thermal installation
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i. ! |1' " Solar Cooling Systems
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advantages s aleled st

. Thermally driven chillers, driven by heat from solar collectors
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In summer: Solar irradiation is very high when cooling demands occur (correlation)
- Less electricity for driving of the machines is nheeded

. Low driving temperatures (beginning with 70..80..90 °C)
- ideal for flat plate collectors

. Avoiding stagnation of the collector field in summer because the heat can be used
for cooling

High efficiency of the solar collector field for the whole course of the year

(DHW preparation, cooling in summer and heating in winter)

. Existing solar collector systems can be enlarged for solar cooling

. Non toxic materials as working pair (sorbent and refrigerant) of the cooling
machine

-  Refrigerant = water has no global warming potential (GWP)

. Simple construction of the machines, especially adsorption chillers
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© Solar Cooling Systems

SOLution Solartechnik GmbH as industrial partner
within the EU project Solar Combi+

for solar cooling system with 15 kW absorption chiller

and

for solar cooling system with 8 kW adsorption chiller

S
%ol?gwing
package
solutions

according to
the
simulation
results of
SolarCombi+)
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Solar Cooling Systems

principle solar cooling (with absorption chiller) s g

[ N e ® o

Principle scheme:
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" Solar Cooling Systems

COP — Coefficient of Performance

COP =

solarcombi+

cold energy of the cooling machine  cold energy of the cooling machine

driving energy of the machine

solar energy + energy backup heater
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" Solar Cooling Systems J
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Methods of solar cooling: oe® STET
solarcombi+

o Cold water production by absorption chiller

e Cold water production by adsorption chiller
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Solar Cooling Systems J

Absorption process ° secdeditile,
Condenser T QC solarcombi+
3 2 Generator
N |
X T et
Expansion valve Expansion X @ P
valve ; | t O sorbent
. S
"~ Absorber
4 1

Evaporator
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" Solar Cooling Systems J

Absorption process o ssegeiiiivineg ©

solarcombi+

Cold Water
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Rejected heat
Cooling tower

p r
D S— w—é—a—j
L & ':J"-'E."'.U B

J

!

Il"_ é
Rejected heat i‘ 8 * & % @ :m Solar heat

Coolin§ towe —
i§ Tower > A% —

V -- Evaporator =1 = .
Coolwater Poor solution

A -- Absorber B ‘ o

G -- Generator Hot water Rich solution

K -- Condenser | codwater ] water
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Solar Cooling Systems

15 KW absorption chiller
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Solar Cooling Systems

Technical data 15 kW absorption chiller v AT

[ BN ] [ 3N ]
Caaling capacity K 15 o ojelesssi sl °
Coefficient of performance e 071 oe
Chilled water Inlet temperatuse L 17 S Q K a r@ @ m b m ﬁ,%,_‘
Cutlet temperature T 11
Flowrate mih 19
Leakzge of prassure mbar 400
Rated pressure PN har &
Connection on 5
Heating water Thermal cutput kW n
[nlet temperatura T ]
Cutlet temperature T 80
Flowrate mh 14
Leakzge of prassure mbar 400
Rated pressure PN har &
Connection on i
Re-cooling water Re-conling capacity ki #
[nlet emperatura T 3
Cutlet temperature T %
Flowrate mh 5
Laakzge of prassure mbar 300
Rated pressure PN b &
Connection on 40
Electrical data Voltage/Freguency iz 13050
Fireea Consumpon KW 0.3
mansne Length mn @, 1750
Wildeh
Height fitn
Transportation S c L
Cigeration Sodarte e hnidk




Solar Cooling Systems

Adsorption process

Expansion
valve

Condenser

solarcombi+

Qn

Evaporator

Desorber

Periodic change of
function between
both chambers

Adsorber

QA
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% Solar Cooling Systems

Adsorption process | __ geby
solarcombi+

water vapour

liquid process water

check valves
condensate return

driving heat

heat rejection

iy
s o
-u"."\-'

cold generation
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Solar Cooling Systems

Technical data
8 kW
adsorption chiller

ACE 04

ACS 18

Urit Nomiral working point
Cooling capacity, nominal | KW 7.5 15
Caoling capacity, effective| kW 5-10 10-20
COP, nominal 0.56 0.5
Chilled water cincuit
Temperakine range {oul): 6-20°C
Temparature ind out c 1815 1815
“alurne fiow mh 210 43
Prassire loss mbar a7 550
Operafing pressre, max. | kar 4 4
Supply sl g 111"
Haat rejection cincuit
Temperalum rangea (ink 22-37°C
Temparature indout i FEEF Fayar
“alurme low mh ar 70
Praszrs oo mbae G810 &350
Operaling pesure, max. | bar 4 4
Supply ) i 118
Haeat supply circuit
Temperaline range (ink 80-95°C
Temparature inf out c T2065 T266
b e fiow m*h 148 aa
Prassire loss mbar 300 G0
Operafing pressire, max. | kar 4 4
Supply sdamd | g 111"
Electricity supply
allage W 230 =~ 230 =
Fresquency H= Al il
Power consumplion & W 3 2
Dimensions
Lenghl i a0 T
Widh i 1060 1350
Hesigfil i 940 1450
Waighl kg ci. Ml G 510

e e 07 07 _AT0E

g T B0 ST WA ST MO
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© Solar Cooling Systems

Cooling towers (wet, open circuit) opelesist.s
solarcombi+

,adiabatic re-cooling*
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: c ! " Solar Cooling Systems — package solutions R
<d 2 solarcombi+

27 ‘N

8 KW adsorption package ,Pinguin®

32 m2 collector area

Collector mounting components

Solar pump station with primary pump

External heat exchanger

150 | solar expansion tank

Antifreeze concentrate

3-way motor switch valve

Secondary solar pump

Free progammable controller

1500 | hot buffer storage with insulation

150 | expansion tank in hot water circuit of the absorption chiller

3-way fixed value control

8 kW adsorption chiller

22 kW cooling tower (wet, open circuit)

50 | expansion tank in chilled water circuit of absorption chiller

no cold water buffer storage needed

50 | expansion tank in cooling water circuit of absorption chiller

Including startup costs and maintenance costs for the first two years Euro:

Without:

Pumps in three circuits of the chiller 33.950,-
Cold distribution system
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: c ! " Solar Cooling Systems — package solutions R
<d 2 solarcombi+

27 ‘N

15 kW absorption package ,Gronland*

60 m2 collector area
Collector mounting components

Solar pump station with primary pump

External heat exchanger

300 | solar expansion tank

Antifreeze concentrate

3-way motor switch valve

Secondary solar pump

Free progammable controller

3000 | hot buffer storage with insulation

500 | expansion tank in hot water circuit of the absorption chiller

3-way fixed value control

15 kW absorption chiller

35 kW cooling tower (wet, open circuit)

500 | expansion tank in chilled water circuit of absorption chiller

1000 | cold water buffer storage (price special cold insulation on demand)

150 | expansion tank in cooling water circuit of absorption chiller

Without; Euro:
Pumps in three circuits of the chiller 60.120,-
Cold distribution system

Solarteechnpiuk



Solar Cooling Systems WA
solarcombi+

Cold distribution system: on site

- Chilled ceilings

-Chilled sails

source:

http://www.luftkuehldecke.de/html/kuhlsegel.
html

- Fan Coils

- concrete core activation

EXAMPLE:
Chilled ceiling 75 W/m?2 ceiling area
-> cooling performance of 20 kW

=== 0 o result: 265 m2 chilled ceiling surface
source: -

http://www.klix-sandra.de/details/waermeprofil-badheizkoerper-klix-
sandra-details.html

SOL

Solarteechnpiuk




"~ Solar Cooling Systems - References R U
solarcombi+

SOLution Solartechnik GmbH: first site, Sattledt

Office with 500 m?2
surface area
20 persons

Cooling load
8 kW

Installed cooling capacity
15 kW with absorption chiller

Collector area 40 m?2

Open cooling tower 35 kW

SOL
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- Solar Cooling Systems - References R U
solarcombi+

SOLution Solartechnik GmbH: first site, Sattledt

Cold and heat distribution = \
system by chilled ceilings NG \

Electronic dew point control mﬂ‘\\\ T

=1 L




" Solar Cooling Systems - References R U
solarcombi+

SOLution Solartechnik GmbH: first site, Sattledt

Hot water buffer storage
2.000 |

Cold water buffer storage
800 |

SOL
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Solar Cooling Systems - References

SOLution Solartechnik GmbH: first site, Sattledt

XX(UVR1611) Aulenfuhler ——
XX(UVR1611)Raumgerat  —
Heizkreis
] Steuerung s
UVRI161L XX(UVRL611)
ey PO eGe alle mit mehrstufige |-
(UVRIGID Kreiselpumpe \\[/ N
Kiihlt
@ec c& gekennzeichneten 5000Ltr/h um
¥ -1 XX(UVR1611)
Flhler und erp
IXUVRIEL) ﬁ Ausgtinge wssemttey[] Kaltwasser

wILDes/7

> 1 X ablauf 1/2"

i i)
Kaltwasser 0
Puffer 800 (UVRE)
(UVRED) v
| - D | L \ N _D
Temp Tanp
_ 1)
ADG300 X(UVRGY)
—~ HOVREY N
XX(UVR1611) - XX(UVR1611) "
4[1@.} . SORSY g kK [-EHI] 2 o1 4
s ‘ i - v -y V- -V wnoesr “ i -
Verdampfer | | Kondensator
Absorber Generator
— Steuerung
Schaltschrank Steuerung EAW UVR6L
EAW fur alle mit RIS fur alle mit
fOr alle mit EAWD) A (UVR6D
(EAWD gekennzeichneten XX(UVR1611) |- gekennzeichneten
gekennzeichneten -
Fuhler und Flhler und
Fuhler und Ausgbnge Ausgtinge
Ausgtnge

SOL

Solarteechnpiuk




°

* & seses

. 9 880 LN )
esssces & &

-

Solar Cooling Systems - References L
solarcombi+

Manschein GmbH, Gaweinstal (Austria)

Office building and show room
of installer Manschein GmbH

32 m2 Collector area

c h n




- Solar Cooling Systems - References
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solarcombi+ J

Manschein GmbH, Gaweinstal (Austria)

7,5 kW _
Adsorption chiller

2.000 |
Hot water buffer storage

No cold water
buffer storage




Solar Cooling Systems - References LIl
solarcombi+

Manschein GmbH, Gaweinstal (Austria)
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- Solar Cooling Systems - References TEEER
solarcombi+

SOLution Solartechnik GmbH: new site, Sattledt

550 m?2
Collector area

25.000 |
Hot water
buffer storage

2.000 |
& Cold water
buffer storage
60 kW
Installed

cooling capacity

4 x 15 kW adsorption
chillers = 60 kW

Solarteechnpiuk




Warmwassel, Heizen, kihlten
und Stromerzeuguag
mit der Energie aus der SONNE.
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Solar Cooling Systems — planning and support
9=y P J PP solarcombi+

Checklist for solar cooling projects

Customer (Name, Adress]:.......
DML PEISOT T coavaras s imissis e cecamsmscssss st asssins s arsssisims s s b s s st s v
Taloobane:

p .

Actual cooling system

Place for the cocling/heating system
|5 there place for:
Hot water storage (about 50-100 Hr / m® cofector ar8a)? .

Cofd water storage {about 30 e m® collectorareal?

Ahsorption or Adsorplion chiller (30out 2-10m*)?

Cooling tower (abott 10§ m™ outside the building)?.........

Is there one?

OYes = A

aNe The collectors might be:
0 Inroof

Erand:

Kind of zocling ! Cosling principle: Dot

\What iz the zocling performanice in kW2 ... About the roof:

|5 there an actual calculation for the cooling loaa? 1

0 Yes i
Inalination: ...

0 Mo Direction:

. Kind of covering

Actual heating system Masimum load capact

Is there one?

OYes

ONo

Functiona! Principle:
0 Petror

0 Gas

0 Woed

0 Pellets

O Electricity
0 Other
Branc:
Performance in kW:... o

About the building

Use of the building (private ! office ate): s
Howr many square meters has the buldng? ...
Number of fioors: ..
Square mesers per floor.
Loeation: . o_oi
All the rooms have io be cocled | healed?..... s

Kind of cooling / heating distribution:
0 Heafing | coofng ceing

0 Concrete Core heafing'cooing

0 Fan-Coil System

0 Air

O Heating fioor

0 Heafing | coofng wall

O Other

Deesignated chiller system (adsomption, absorption): .o
Dzsignated chilled water temperature: _......
Designated recooling system (opened, closed crouit)

Version 06.08 2008

7/t

‘ersion 06.08. 2008
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R Solar Cooling Systems — planning and support m--—-alf'i'fmlw J

« Solar cooling training courses for clients, also within Solar Combi+
» Check list solar cooling filled by client

e Detailed Offer by SOLution

e Charge affirmed by client

« Delivery of components to client or end-user by SOLution

* Hydraulic installation on site by installer

e Coordination and startup of cooling system by SOLution
Maintenance of cooling system by SOLution

B’
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The company - contact

Come and visit us!

SOL ution Solartechnik GmbH

Gewerbestr.15
A-4642 Sattledt
AUSTRIA

www.sol-ution.com "
www.hausdersolartechnik.at -
contact in France:
Elvira liming, Responsable Commerciale France




WWW.Sol-ution. com

SOLution Solartechnik.

Thank you for your attention.
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