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(High efficiency 2,5MWcool (5MWcooI centrlfugal chiller with
centrlfugal varlable speed chiller) heat recovery CDS for hot water)

~  —ESPEROS PALACE HOTEL LANASSA HOTEL CECIL, (external
'CP'S‘@"‘EQG facility with 2800 kWh ice 556 indoor lighting spots/3,7kW ttalaer ~ insulations 2620m2,
~ — . bank capacity)

pin-based technology) retrofitting p__roject)

ILISSOS HOTEL CAPE SOUNION / GRECOTEL HOTEL BURLINGTON
(Gas engine air conditioning 560kWcool) (530kWcool air sourced Heat Pump)  (cogeneration unit 185kWe)
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TECHNICAL ECONOMIC RESULTS FROM RES IN 14 GREEK HOTELS

Renewable Energy Technologies examined
N, hotel | Pl Biomass i e Solar PV iy Solar plliuil'lelzll)seill;i(;ifty
ame of hote ace ; olar . B
f passive | thermal SHW cooling studies
Porto Valitsa | Chalkidiki 46 kW 30 m2 2
3,9 years 3.1 years
Metropolitan | Corfu ol 600 m2 2
o 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 G 4,6 years :
Colossos 1751 kW 200 m2
Beach Rhodos 4,7 years 1.7 years 2
Kresten 1050 kW 400 m2
Palace e 4,3 years 3.3 years 2
Marie Hotel | Rhodos ekl iy 60 m2 2
39 years 2.2 years
TOTAL in CREECE 5 2 6 1 14
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CRES

Solar Thermal Department
Hotel Chandris

Final Report

354 x Sanawrd Fle- Flate

2x Bufles Tank( 10000}

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 MVWh
85,62 MWh

1457.47 kKWh/m?
516,43 kWh/m?
484,31 kWh/m?

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

DHW Solar Fraction: 67,7 %
System Efficiency:32,0 %
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»[" SACE Solar Cooling Evaluation Tool Light

File Calculate Help
-
Input data Feference File
Load and ketea Data File

Collector data: Configuration E:\WassilkivHiakas sipamapsehCLIMASOL \sacetCanfigFiles\Soc...

Callectar type |"-.fa|:|:um tube collectat ||| Fesults E: %W azsilikHiuokog glpomopoch CLIMAS DL sacetResultFilezhw1 2.

Optical efficiency |'152|:| []

Linear loss coefficient 2520 Wit K) correlation method

Guadratic loss coefficient ||:|.|:I3|:Il:l WA K]

k50, long |'195 [-]

k.50, trans |D-95 [

Room:

Room area |25':'-':":' e . . meteo data

building _ collector
) model [otobn ,cobg 7 -tr —e — & model
E quipment: : P Z
Operation temperature heating |45.|:I|:I o - :
. o N o .
DOperation temperature cooling |?5.EI C o
Efficiency heating systen |D.85 [ COP, € T
U
COP thermal chiller |D.EiEI [-] =
solar gains -
solar fractions for
heating and <ooling

[ —

rx Start




rr"-

///f/}@ /E/ H/I[A/( OY KNIMATI2MOY
== "';" / :—‘EP/' A2 THPIA KAlIE




.
o
-
- - 1.__'. G
: :__—..."_"1 T,
= CRES, PIKERM|
- - J—

E'; oratory has 310 m2 floor area and operation hours, since 1990, 8 hour a

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

Electricity load shifting (in combination with cooling storage)
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- TOyov o NAIoKY EVEpyelLa. aTo gpyactipio Tov KATTE

-
5%

| | | | | |
VKTIKO @opTio nuépac Tomov = 1250 kWh
Hl ko teoto=150 m2, Hhuokog yoktnc=10 RT,

Hiexktpkog wyoktnc=24 RT, Iloayorexkavn= 200 RTh
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Cooling tower (can be used as
desuperheater of the solar field)

Cold water feed
| -

Buffer 12501t

Solar collectors field 80m2

A
L
\)

ABIDISORPTION
Expansion tank !:““«U | Water pump
- R A l 1 AIR HANDLING UNIT A o, Analog three
.%r way valve
® Pressure L - A \ [ L70)  on-0ff three
regulating valve .‘_)krk way valve
1/0 - Sl o H 1/0 On - off Fwo way valve
feed - - T - R T for night operation
L/ J
GLOSSARY SIZE
A Ab(d)sorption chiller 10 RT
Air handlers 23.000 m3/h
Buffer 1250 It
< Cooling tower 20 RT
(BRI B BACKUP CHILLER 35 kW Cool water feed 100 It/h
Solar field vacuum 80 m2
. — g Expansion fank Ice bank - chiller
feed back up 10RT 150 RTh
Pressure

regulating valve

Itemref [‘auantity [ Titte/Name, designation. material, dimension efc [ Article No /Reference
Designed by Approved by - date Date Scale
MKaragiorgas/ V. Drosou MKaragiorgas, V. Drosou/ May 2016 May 2104 No scale

CRES
‘ Center for Renewable Energy Sources
19" Km Marathonos Ave.

‘ 190 09 Pikermi, GREECE

SOLAR AIR-CONDITIONING
SCHEMATIC DIAGRAM M.C.107

CRES LABORATORIES -
Building 1

Tel: +30210 66 03 300
Fax:+30210 66 03 301




stment costs
ystem including supporting structure €

Economic assessment __ Reference Solar system .

onal) heat source (e.g. gas burner).

#0'cold storage unit

e
42 control syste
43 planning costs

‘rl’

X
|
|
mmmmmmmm1l

riestment cost without funding subsidies 57400
mﬁﬁstment support)
46 funding related to solar collector
: | total investment cost 57400
~ 2. Annual costs
48 annuity factor, conventional equipment %
= - f@_?'a:r'\ﬁ{.lity factor, solar system (collector, storage) %
50 capital cost € 57400
51 cost for maintenance, inspection € 0
.' ~""52.annual electricity cost (consumption) € 2010
evee =~ 53 annual electricity cost (peak) € 2010
— ‘54 annual heat cost (fossil fuel) € 0
55 annual water cost € 0
56 total annual cost € 4194
57 annual extra cost of solar system €
58 annual operation and maintenance cost € 0
3. Comparative evaluation
59 payback time %
60 cost of saved primary energy €/kWh

26470 : _‘#’ ;
— €= ._-Ir

13000

€ 0
ion costs (including piping, pumps, ...). € 10400
ing unit or desiccant air-handling unit € 12000
sion chiller —— e R R = 35000

o
Air cooled Inc. Code38
Incl.code 35

Incl.code 35
Incl.code 35

12000
6689

2500
Incl.code 35
Incl.code 35

Incl.code 35
89159 /

O S

89459
0

881
881

0

0
1763

0

18.6
0.055, off peak
0.100 on peak



.Mﬂ_mmm—-mm
il kg ules

_E 1 11,92 | 3142 07 0572 2,38 0,19 0,286 3146 gkg
_ﬁa:} 1 10625 194 0,18 15 005 10 1094 kg/MWh

‘ ‘ |ons of reterence

ﬁ-r fooo 11,92 0,00 0,00 0,00 0,00 0,00 0,00 0,00 tni
tricity 54,12 1,00 5750 1,05 001 0,08 0,00 054 5919 tni

g ":?' 59,19 tn kg

—

—— verall emissions of solar cooling
,-—-r"l'" ".F —

T — - _o'il 0,00 11,92 0,00 0,00 0,00 0,00 0,00 0,00 0,00 tni

-

-..\,_-

=== felectricity ~ 3206 1,00 3407 062 001 005 000 032 3506 tni
——— 35,06 tn kg
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WizleEsehiEiap) Certer, VRAVRONA A TTICA
(rigt Wertey ncedy 5 m3/h at 35-40 oC)
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SUMMERSOPERATT 10 J V U - THE SOLAR A 'SORPTION CHILLER
VA EATE J!:CQ/ E ~'7'U THE THALASSO WATER INTAKE

'.'.:"

e.codlmg

R 120C  70C
+_,-"'_ = : 600 kWh

El
j— _'_.

= Sea water preheating by the
rejection of solar chiller
Solar
supply We suggest 320 m2, pay back

period 12,1/6,9 years
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BAXIKEYX ENNOIEX AEITOYPI'TAYX KAI EGPAPMOI'EX HATIAKQN YYKTQN

o R AN U S i

MPOXPO®HXHXE ME ZEOAIOOYX KAI XIAIKAZEA
Ap Miy. Kopayiwpyog, KAIIE

I'evika yio kOKAOVS poOPNOIC.

I'evika yio kOKkA0 TPpOoGpOPN OGS 6 LedMOo0.

O pdoeic Aertovpyiag Tov OLEALEITOVG KUKAOL TPoGpopnong o€ LeomOo [11].
H Aertovpyia Tov cuverovg KUKAOL TPOGpOP oS o€ LedMOB0/veEPO

Kpiowa onueio otn 60{evin nMOKOV GUALEKTAOV KOl P OVOV TPOSPOP1 TG,
Ipoortikég fropnyoviK®V EQUPROYDV TOV YUKTOV TPOGPOPIGT|G.

Eo@appoyn ot fropnyoavia Xapdving AE

Avtopatiopot.



Q1

Q3

Ogppn
IInyn
IMMPOXPOPHX
HX
Andppyn QZ
ZEOAI®OOY >
[opaywyn OAIOO 02=60 oC
Poene
03=6 oC

Zyx.1. O evepyelakdc 160 0YIGHOG TG UNXaviG Tpoopoenong (eolibov.
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Fig.2. O dtaAleumg kOKAOC TpospOPN oG VEPOL GE TopMIES (zeolite, silicagel)
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COP, ef

1,05
0,85
0,65
0,45
0,25
0,05

Hot Water Efficiency

Supply water: 7 °C, Cooling water: 32 °C

Hot water temperature (°C)

— s
\.\.
S
40 50 60 70 80 90 100

110

—o— COP
+9

Awaypappa- 3: Tomko dwdypoppo copmeprpopdc tpospoenong (COP)

Kot emined v cviiektOv (ef)




7.E@appoyn tnec ntpoopopnons ot fropnyavio kerrlovrikov CAPANTHX AE, Owoouto.

ATt GEIS POPTIWY THS EYAPUOYHS

Atepyacio Tpog yoén : KMpatiopog g amodnkng etoipmv
Amnoutovuevn Bepuokpacio : 25 °C Enpdc BoABoc
19 °C VYPO¢ BoAPBdg

OeppoKkpacio vepod amd NAtacove (avayévwnone)  :75/70 °C (0époc)
Oepurokpoacio vepov amd nAtakove (0Epuaveng) :45/40 °C (XemV)

Oepuokpacio vepoL Yol KAMUATIGULO 7 /12 °C (0époc)
:55/50 °C (yewdv)
Oeppokpacio weptPdriovtoc, oxedacon 25 °C (0épog)
5°C (yewbv

2YNOHKEY XXEAIAXMO'Y:

Oepuokpacio [THpyov yoéng, €il60d0g :32 oC,
HAwokn axtivoPolia :1000 W/m2,
Oepurokpacio TePPAALOVTOC :20 oC,
YVVTEAEGTNC CLVOMKA OEPUIKMOV OTTOAELDV :10%



Amoteléouota ypnong (ovouevouevae,):

nnef(750C)=0.55, :amOO00T) GLAAEKTOV, oY. 3, [14],
COPc (75 0C) =0.5, : aOO0GT YUKTN TPOGp, o). 3, [13],
COPs=n x COPc =0.273, :0tO006T NAMAKOV KAUOTIGLOVD.
YukTikn 16Y0¢, OVOUOCTIKN : 668 kW

Ilepiypapn Epyov nitaxod kiuatiouov oty 2APANTHZY AE:

Kvproc epordfoc Epyov : Sole S.A

Etog epappoyng : 1999

Empdvelo culdiexktmv : 2700 m*

KAion culiektmv : 30 °C due South

Y 0pavAitkd KOKA®U : Closed-loop water/ethylene glycol

MéyeBog ooyeiov amoOnkevone  : 2500 litres









4
-
-
-
oy |
ar
e










.

Solar cooling: DEC

dehumidifier

T

auxiliary
heater

7

warm,humid

A

heat recovery

cooling
loads

cool,dry




Solar cooling: DEC+conventional
O .
T

auxiliary
heater

warm,humid

cooling
loads

©>cool,dry

CT CCh CT = cooling tower
CCh = compression chiller




