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FDHV/EDOMESTIC HOT WATER

{aespItals;) ne- centers sport centers, spas, elder care facilities,
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=5 SPACE COOLING

(office buildings, theaters, shopping centers,...)
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&C ; Hotel CRETA PALACE Hostel —- ELOYNDA

(natural lighting 16,2 m2)

i Omz-area) (PV 6.4kW,_ stand alone )

~Hostel of the MEDUCA

e — : NTUO Baths of Traianoupolis Hotel ATRION
— —(Geothermalheat pumps with (Floor heating 37°C, (2 olive kernel boilers
B L 8o km) 450kW exchanger) 100.000 kcal/h & 120.000 kcal/h)

1

Hotel SANI BEACH Hotel RETHIMNO VILLAGE ALDEMAR Hotel complex,
(283 m?, flat solar collectors)  (448m2+199m? f.s.c for 105 kWcool) (2783m2 of solar collectors)
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(High efficiency 2,5MWcool (5MWcool centrifugal chiller with
centrifugal variable speed chiller) heat recovery CDS for hot water)

Pl ROS PALACE HOTEL LANASSA HOTEL CECIL, (external
= rage facrllty with 2800 kWh ice ' 256 indoor lighting spots/3,7kW total after insulations 2620m2,
-~ - bankcapacity) pin-based technology) - retrofitting project)

1

ILISSOS HOTEL CAPE SOUNION / GRECOTEL HOTEL BURLINGTON
(Gas engine air conditioning 560kWcool) (530kWcool air sourced Heat Pump)  (cogeneration unit 185kWe)



! _efemwar thermal market in hotel sector

.

SOLAR THERMAL IN HOTELS. ADD 1400 UNITS WITH 37 000

Size distribution of central thermal solar systems in Greek hotels
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TECHNICAL ECONOMIC RESULTS FROM RES IN 14 GREEK HOTELS

Renewable Energy Technologies examined

f hotel | PI Biomass el E- Solar PV Solels Solar pl;leug;):igﬁ{ty
Name of hote ace i olar : -
passive | thermal SHW cooling studies
Porto Valitsa | Chalkidiki 46 kW 30 m2 2
3,9 years 3.1 years
{ Metropolitan | Corfu 7L<ty 600 m2 2
- 43 years 5.1 years
o Lutania Rhodos 525 kW 600 m2 601 m2 3
Beach 4,3 years 4.4 years | 8.0 years
Casino 30 kW
Rhodos e 4,6 years .
Colossos 1751 kW 200 m2
Beach e 4,7 years 1.7 years 2
Kresten 1050 kW 400 m2
Palace Rhodos 4,3 years 3.3 years &
Marie Hotel | Rhodos LS A 2
39 years 2.2 years
TOTAL in CREECE o) 2 6 1 14




Design of STS 1/3

CRES

Solar Thermal Department
Hotel Chandris

Final Report

304 x e dFla- Flabe

Azt - 15
ncd: 20F

Results of Annual Simulation

Collector Surface Area Irradiation:
Energy Produced by Collectors:
Energy Produced by Collector Loop:

DHW Heating Energy Supply:
Solar Contribution to Hot Water:
Energy from Auxiliary Heating:

559,67 MWh
198,31 MWh
185,98 MWh

252,56 MWh
179,37 MWh
85,62 MWh

1457,47 kWh/m?
516,43 KWh/m?
484,31 kWh/m?

Fuel Oil Savings: 22 543,4 |
CO2 Emissions Avoided: 61 508,5 kg

DHW Solar Fraction: 67,7 %
System Efficiency: 32,0 %




Design of STS 2/3

"Dasia" Plant - collectors on roof

= = 30m
= .9

30m

Area not available
‘ for collectors installation

191 m

Partial representation:

2 out of 4 groups of collectors
are shown, each having 96 m2
Scale 1:100

15— B |Schemen.2  June 2003

CRE_S_, Solar Thermal Systems Department
19th km Marathonos Ave., GR-190 09 Pikermi
tel ++ 30 210 6603300 fax:++ 30 210 6603301

South
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Design of STS 3/3

oo b s Basic Design Drawing
of "Dasia" Solar Plant

=-play)
-

R, e S0
A

DHW Tank 3 m3

Legend

EV: Expansion Vessel
P: Pump
HE: Heat Exchanger

—7 MV: Mixing Valve

HE1

30

2

HE 2

[Schemen. 1 June 2003
CRES, Solar Thermal Systems Department
19th km Marathonos Ave., GR-190 09 Pikermi
tel ++ 30 210 6603300 fax:++ 30 210 6603301




Design of a solar cooling system: phase 1-software SACE

" SACE Solar Cooling Evaluation Tool Light
File Calculake  Help

& |
Input data Reference File
Load and Meteo D ata File
Collector data: Canfiguration E:\WasslikivHakde kipaiopéctCLIMASOL sacetCanfigiles\Sox...
Collectar type |"\-"a|:|:um tube collectat ||| Fesults B\ azailikibHiokds elpotiopdc h CLIMASOL \vsace\R esultFiles\wl2. .
Dptical efficiency 0.8320 []
Linear loss coefficient 3520 Wi K) correlation method
Quadratic losz coefficient 0.0300 W e KE]
k.50, long 0.35 []
k.50, trans 0.95 [] = - ﬂ
Hoom: i
Room area 230.00 mé I . meteo data
building _ collector
) model model
E quipment:
Operation temperature heating  (45.00 T - 2
. . " I .
Operation temperature coaling 8.0 C 0
Efficiency heating system 0.85 [] COP, £ T
U 5
COP thermal chiller 0.60 [-] L v w o oaw aw aw oaw T aw

solar gains -

4

solar fractions for
heating and <ooling

I

- - - - L
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ne helio-geothermal heating

PUBLIC LAW CENTEBJ e —

BUILDING, LEGRA

2300 m2 floor area anc 0,9,_,.=u period,

ince 1990, aroun the

Tt .
-

- e
=y

ith solar) and space cooling (with geothermal)

ot water (with solar)

Two geothermal wter to water
the heat pumps (80kW kar 130kW)

The solar air collector field for
recirculation air heating (100 m?)



A: Helio-geothermal heating and cooling
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Contribution of RES and electrical energy
to the system "HP1AHU2" energy needs (173,24 kWh)
20,31 %=solar, 63,17 %=geothermal, 16,5 %=electricity

20%

@17%

63%




Two techniques are applied in the solar heating of the EPLC

| AHU2:AUDITORIUM

2 speed

FEE L

" L] "
Q [ > - Fresh air preheating with
= 25 m2 of solar collectors
T2s <ﬁ
@1 [ (=
2 speed coil ﬁ
$ summer fresh air
sol
collectoar’sr
V2f
ﬁwinter fresh air
| AHU4: CLASSROOMS |
Q =] & Recirculation air heating with
[ = [ resh e 75 m2 of solar collectors
OUT >
2 speed coil $

air
collectors



Measurment results of the project “MEDUCA

_———
from the helio-geothermal project “MEDUCA”

Geothermal contribution (kW)
to the HP1 and HP2 from the source (08-02-2001)

Power (kW)

14 16 18 20

Time(hour/day) 14
Hour/day

Contribution of RES and electrical energy
to the system "HP1AHU2" energy needs (173,24 kWh)
20,31 %=solar, 63,17 %=geothermal, 16,5 %=electricity

20%

CRES: Monitoring| results, —



Project“PAVEﬂQ?)”' Solar air collectors (18m2)

UF=93% SF=61% K&

COP =3,1
COPs=4,7



"'-'Space cooling production for the process cooling loads (119 kW)

-Electricity load shifting (in combination with cooling storage)




-—Commductlon and storage of ice by solar energy
aply air conditioning at the Headquarter ml‘m,gf
- CRES

| Coo'lmg oad c'Tr da3|/ typé: 1250 kwh
Solar field=150 m2, solar chiller=10 RT,
Electric chiller=24 RT, Ice banks= 200 RTh



Combine soalr cooling an

d ice storage iIn CRES

Buffer 1250t

solar callectors field 80m2

Caaling fawer (can be u
desuperheater af th

Expansion tank

ssure

ating valve

Id water feed

ICE BANK 150 RTh

regulating valve

ABIDISORPTION, ‘ -
ﬂ cer W N > Water pump
35 kW }\
ﬂ [ Dj N al AIR HANDLING UNIT .}F Anamg\wee
T way valve
Y i [l L/01  on- 0ff three
.TﬁF way valve
170 = == H 1/0 On - of f fwo way valve
o T for night aperation
A JB
GLOSSARY SIZE
Ab(d)sorption chiller 10 RT
Air handlers 23.000 m3/h
Buffer 1250 It
—g— Cooling tower 20 RT
I BACKUP CHLER 3 Cool water feed 100 It/h
Solar field vacuum 80 m2
® m Cxpansion tank Ice bank - chiller
feed I back up 10RT 150 RTh
ressure

irenrer

[ muantiry | Tirte/Name, designation, maerial, dinension efc

[ Articte No /Reference

Designed by
M Karagiorgas/ V. Drosou

‘Apprnved by - date

MKaragiorgas, V. Drosou/ May 21 (4

Date Scale
May 2004 No scale
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CRES
Center for Renewable Energy Sources
19" Km Marathonos Ave.

SOLAR AIR-CONDITIONING
SCHEMATIC DIAGRAM MC.107

190 09 Pikermi, GREECE
Tel: +30210 66 03 300
Fax:+30210 66 03 301

CRES LABORATORIES -
Building 1




T

OF SOLAR THERMAL
IN C.O\/_ld_l!\T;\_._ﬁ]Q)ﬂr WITH NEISOR PTION i
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MARE VOS] IRUM r/J/l:'L,
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EIERIORERATION OF THE GAS FIRED ABSORPTION CHILLER
WITEH HEA URECOVERY TOTHE THALASSO WATER INTAKE

= "--'l-;'
E' poohng 1 KWh

e e
E_—
= ::: == ,,—E' . - 120C

m—

—
—— i

—— —— 1.854 _
- = — Ry Sea water preheating
—Gas—

consumption

We suggest 320 m2, pay back
period 6,1/3,9 years



PROCESOL I&IT - Solar Thermal Process Heatlng

_.in Industrial Applications

I Coupled with Heat Recovery Technologies

o€ meployEc oC

00-600C

m60-800C

080-1000C

0100- 1400C

|
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-~ “Ipnovative technologies of solar cooling

g _—— in Athens Olympic Games Settlements™





http://www.bonair.gr/
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