E€speuvwvTac TIC
TEAEUTAIEC TACEIC TWV
avTAIwV BepuoTNTAC NOU
OIAUOPPWVOUV BIWOIUEC
KTIPIAKEC AUOEIC

Avtvnc Kouvnvoc — AHI CARRIER SEE




( Carrier )
G

HVAC Vertical

O1 Auosig aveong TnG Carrier givai
a&loNIoTEC YiId vd NPOCPEPOUV
EVEPYEIAKA anodoTiko, adopuBo kai
oTa0ePO EAEYXO TOU KAINATOC OE
EKATOMHUPIA avOpwnouc.




AnoavOpakonoinon




MeTaBaon npoc eva BIwoIPo PEAAOV

TAZEIZ NOY TPO®POAOTOYN THN AAMATQAH ANANTY=H

Aeopeuon TnG EE yia peimon Twv
eKNOPNWV KaTta 55% wg 1o 2030

~40% TWV NAYKOOUIWV EKMOUNWYV
di1o&ei1diou Tou avBpaka npoEpxovTal
anod KTipia.

'Ewc ka1 30% au&énon Tng
anodoTIKOTNTAC ano Ta €Eunva KTipla-
HOVOo To 20% Twv BEpPOOTATWV OTNV
Eupwnn €ival e€unvol/ouvOedeUEVOl.

Evepyeiakn
aopAaAela

>TOXEUMEVN MEIWOoN TNG €€EapTNONG
ano To PWOIKO (PUCIKO AEPIO.

~60% TWV Eupwnaiov katavaAwtwyv
avnouXouV YId TIC OIKOVOUIKEG
ENINTWOEIC TNS AaU&nonc Tou
EVEPYEIAKOU KOOTOUC.

~70% Twv kKaTavaAwTwV TnG EE
avaAauBavouv dpaon yia Tn JeEiwon

TNG KATAVAAWONG EVEPYEIAC OTO OTITI.

ﬁ KuBepvnTIKOI KAVOVICUOI
Kal KivnTpa

MpooBnkn 10 ekaT. avTAlwv BgppoTNTAC
Ta ENOPEVA MEVTE Xpovia, UE TN BonBeia
ToU RePowerEU.

MeyaAnc kAipakacg enidoTNOEIC YIa TO
KAiga og OAn Tnv Eupwnn, n.x. 600 Ji0.
gUupw OTO Npoypappua Fitfor55 Tnc EE.

17 eupwnaikes XWPEC EXOUV AVAKOIVWOEI
N €EQpapuOOoEl anayopeUasIC yia Td
ouoTnuarta 6gpuavonc nou
XpNaolJonoioUv 0puKTa kauaoiud.



MeTaBaon npoc eva BIWOIUO HEAAOV —

Topeac HVAC

~To 40% TWV NAYKOOHI®V eKNOUN®V J310E€18iou TOU GvOpaka NPOEPXETAlI ANO TA KTipia

o = 5 % o

DWTIONOG

KTipiaka
nepIBAnHaTa b

Data Centers &

ZUOKEUEC &

ZXEOIAOHOG
guoTnHaTtog HVAC

EmiAoyn
EEonAiocHoOU

Eykaraotaon &
O&on o€ AsiToupyia
Exnaidsupévor &

MioTonoinuévol

EnayyeApATIEG

NMapakoAouOnon &
BeATioTONOINON

AsiToupyia &
ZuvTnpnon



To IoTopikO TNC MeTaBaonc npoc va PIWOoIUO

UEAAOV ano Tnv Apxn Tou KAlgaTiopou

PUREtec PUREtec PLREtec
._:-.: N ey ey " .;. . g --‘l.'..-_;s
\"'\ n g2 A4, ﬂb RW

Universal AquaSnap

awareness Global Chiller, |F’urt::n, first scroll A AquaForce AquaEdge AquaSnap® AquaForce® Next Generation
First air of the first screw |r.:hiller & heat PUREtec, PUREtec, first scroll chiller & | the first screw High Temp. Heat
conditioning environmental compressor umps first screw chiller centrifugal chiller heat pumps chillers pumps
system impact of using HFC sing HFC using HFO using HFO using HFC using HFC using new
developed by greenhouse R-134a -410A R-1234ze R-1233zd R-32 R-515B refrigerant
Willis Carrier gases (GWP 1430) GWP 2088) (GWP<1) (GWP ~1) (GWP 675) (GWP 299) with GWP <10

1902 1970 1996 2004 2015 2016 2020 2021 Next

HCFC HFC HFO, HFC/HFO blends & Natural Refrigerants

High ODP* and GWP ODP = 0, high GWP ODP = 0, Low GWP




MeTaBaon npoc eva BIwoIPo JEAAOV —

WukTika Meoa (F-Gas Regulation)

NMNOIEZ EINAI OI ENAAAAKTIKEZ AYZEIZ I'lA TA HFCs

« Ammonia ?

a N

HIGH GWP o
- - CO ? HIGH
CURRENT MEDIUM GWP . E PRESSURE
R-410A : 2088 ﬁﬁ TRANSITION VERY LOW GWP | S
R-134a: 1430 o-| s
iy ied LONG TERM
- e 0 * Hydro carbons ? ’
80% Rﬁsgig: :: :-:Iyic;zx:tflarbms:-:s %: S
" 63% HFO R-1233zd : 1* 0|
% 60% - HFO R-1234ze: <1* 150 1500 a
£ n- z
;{ a0% | 31% sy 1000 o HFOS?
Y o20% 500
150
0% ; ; ; \ ; . . . | . v T — 0
2015 2016 2018 2021 2024 2027 2030
TO TEAEIO WYKTIKO MEXO

/ GWP < 150

Matural when possible

o
9]
&

Meiwon TWV EKNONNWYV WUKTIKWV HECTWV

GWP stands for Global Warming Potential

Na comporomise on safetv No toxic refrigerant



MeTaBaon npoc eva BIwoIPo JEAAOV —

>nuavTika Znueia Avagopac Tou Nopou FGAS

Chillers

Heat Pumps &
RTU &
monobloc
package units

Split air-
conditioning and
heat pump
equipment

2025 2027 202% 2030 2032 2033 2035 Exception
Except when required to meet safety
0-12 KW As today 150 1350 MNat MNat standards
Except when required to meet safety
=12 KW As today 750 730 750 730 750 standards
Except when required to meet safety
0-12 KW As today 150 130 m MNat MNat standards with 750 GWE limit
Except when required to meet safety
=12-50 KW As today 150 150 150 150 150 standards with 750 GWE fimit
Except when required to meet safety
=20 KW As today As today As today 150 150 150 standards with 750 GWE limit
Less than 3 kg 750 750 750 750 750 750 No exception
> Except when required to meet safety
0-12KW A2A As today As today 130 150 130 standards
Except when required to meet safety
0-12KW A2W As today 150 150 150 130 standards
>12KW As today As today <750 750 750 150 Except when required to meet safety

standards




MeTaBaon npoc va PIwoiuo peAAov — Baoikn

>TpaTnyikn Kataokeuaotwyv

. (e -
= ([b> & ' % [
)
Napadoon
Enevouoslc Xpnon anodoTIKWV, EnékTaon
navw ano WUKTIKWV KAIVOTOHWV UNNPECIOV &
$2B UECWV UE NpoioOVTWV WNOIAKOV
XAHNAOTEPO AUoEWV

GWP




AHX

MeTaBaon npoc £va BIOGCINO HEAAOV

TI ENMAKOAOYOEI

>TIc 7 ®eBpouapiou 2023 o Eupwnaikdg Opyaviopdc Xnuikwv [MMpoiovtwv («ECHA»)
OnUooicuce Evav OAOKANPWHEVO PAKEAO OXETIKA PJE TNV anayopeuon nepinou 10.000 unep-

QI NOAUQBOPOAAKUAIKMV 0UCIGY («PFAS»). To Tpupeopopﬁmb 0o&U (TlFA-'CF3CO(O)H) gival eva pikpn¢g aAuoidacg
H npoTaon nepiopiogol anooKonesi oTov MEPIOPIOPO TNG NAPACKEURC, TNC dIABeonc aTnv uneppBopIwHeVO KapBOAIKO 0&U (SCPFCA, CnF2n+1CO2H e n<3), T0
ayopd Kal TNG XPAONG ousI®V €NIBAABAOV yia TNV avBpdnivi Uyeia kal To nepIBAAAOV Kal Oroio eX&l UYNAN OIAAUTOTNTA OTO VEPO, EIVal MOAU AVBEKTIKO OTO
OTOV MEPIOPIOPO TWV OUVAP®V KIVOUVWV. H anayopeuon npOKeITal va spappooTei BAGEl nepiBaAdov kai Bewpeital noAu kivnTo (Solomon et al., 2016).

Tou kavoviopou (EE) apiB. 1907/2006 («REACH»). OAokAnpwONKe Mia apxIikn avoikTn
dlaBouAguon kal ol €nioTnUOVIKEG eniTpone Tou ECHA eEetalouv Twpa TIC miBaveg
ENINTWOEIG TNG NPOTACNCG NEPIOPIGHOU.

Atmospheric Degradation - Hydrolyzed
; Fluorochemical + OH CF,CFO + atmospheric moist
' =% Intermediate product CF,CFO \ = CF,CO|0)H (TFA)

« Ta PFAS cival sUpewC XpnoIUONOIOUUEVEC, HaKpAc OIApKeEIaC XNUIKEC Ouaiec, Ta s ,—‘) :
OUOTATIKA TwWV onoiwv dlacnwvTal NoOAU apyd Pe TNV nNapodo Tou XpOovou. - W,

* NAOYWw €upeiag xpnong & avOekTIKOTNTAG Touc oTo nepifaAlov, noAAa PFAS BpiokovTal
oTO aipa avBpwnwyv kal {wwv o€ OA0 Tov KOOPO Kal unapyxouv o€ xaunAa enineda oe

TPOPIUA .
* Ta PFAS BpiokovTal 0To vEPO, TOV AEPA, TA WAPIA KAl TO €0aPOG O dIAPOPEG NEPIOXEG
TNG XWpPaAg Kai Tou nAavnTn. . "

* EnioTnuoviKeG PEAETEC €xouv Ociel OTI n e€kBeon oe opiopeva PFAS oTo nepifaAiov

pnopei va cuvdeeTal PE enIBAABEIG ENINTWOEIG OTNV UyEia avlpwnwv Kal (wwv. —

* Yndpyouv XIAIGdsc XnuIkeC ouoiec PFAS kal Ppiokovral o MoAAG OiapopeTIKa FBGYECHER NGRS R RO
KaTavaAwTiKa, Egrnopika kal Blognxavika npoiovra. Autd kabioTd dUOKOAN TN WEAETN Kal
TNV a&loAdynon Twv nibavwyv KivoUuvwy yia TNV avBpwnivn uyeia kal To nepifaiiov..

refrigerants, pharmaceutics, propellants, etc.

Source: IIF-IIR, Morlet, V., Coulomb, D., & Dupont, J. L. (2017), Global Ozone Research and Monitoring Project-Report No. 52



MeTaBaon npoc eva BIwoIPo PEAAOV

TI ENMAKOAOYOEI

Tunocg / ZuvBeon
(%)

WukTtKo Pevoto

Anodoon TFA
To TpIpOopo0oEIkO 0EU (TFA), dpa OTIC NPWTEIVEG

R1343 i 1430 10 — 20 % TWV NNATOKUTTAPWYV YIA TNV NApaywyn
' TPIPOBOPOAKETUAIWHEVWY CUOTATIKWV.
R1234yf - 4 100 % o , , ,
'Evac ooBapoc Tunoc nnaTtikne BAaBng cuvodeeTal
R1234ze(E) - 7 <10% he o&sia auénon Twv nnaTikwv v UPWY, TNG
N agivoTpavopepaonc TnG aiavivng (ALT) kal Tng
R513A R1234yf/134a (56/44) 573 62% acnapTiknG apivoTpavopepaonc (AST), Ta onoia
R515B R1234z¢/R227ea (91.1/8.9) 293 < 18% NApapEVOUV AUENUEVA YIa pia £wG BU0 EBOOHADEG
T META TNV €KOEON KAl UNoXwWpPouVv Xwpic Bepaneia
R454B R32/1234yf (68.9/31.1) 466 ~31% (Wright et al., 1975).
R32 - 675 0% [MapOMOIEC PE TIC CUYKEVTPWOEIC ALT nou
METPNONKAV OTN MEAETN NMOU Xpnoigonoinénke ano
R454C R32/R1234yf (21,5/78,5) 148 ?7? To Umwelt Bundesamt (2020).

Source: Refolution Industriekalte GmbH, Thomas Frank, 22.02.2021, WMO: World Meteorological Organization



MeTaBaon npog eva Biwoigo HeEAAOV

F-GAS KavoviouOg,
WYukTika Yypa & Kaivoupyia MNMpoiovra

d






TexvoAoviec Npoc eva Biwaoiyo PEAAOV

— OIkiakec AVTAIEC OgpuoTNTAC

Twin Rotary DC cuprmnieotiig pe texvoloyia Diamond
Like Carbon (DLC)

[ Twin Rotary DC ouprmnieotic pe Wekaopo Yypou ]

To uypo YuKTKO yia tnv Yuén

. . KUAwdpog uPnAng avroxng ‘EpBoAo pe enefepyacia DLC
WeKaopuog uypou

Outdoor unit

[ Heating / Hot water supply N
| -—-* Defrosting / Cooling
| 5 High-pressure switch

High pressure

sensor (PD) {__?: } I

|
|
|
|
- *
- 4-way valve i
|
|
|

PMV_INJ ‘ I -l | i
i j T L IEDPn.*r'..r i

|

|

* Tavtoxpova o EAeyXOG TNG CUXVOTNTAG TOU
CUWTTLEDTH, TOU OLVELOTAPO KOL TNG EKTOVWTLKAG
BeAtiotomoleital yia va HELWOEL T Ogppokpaocia
KOtdOAL NG tou YPUKTIKOU ard T0 CUUTILECTH.

ZuuBAAAEL oTnV
anodotikotnTa Kat avtoxn
TOU CUMTLEDTN.

. Aleuplvetal To VPO AsLTOUVpYLAG TOU
CUOTNHATOG O€ XOUNAEG Oeppokpaoieg
nepBaAlovrtog

. Auéavetaw n Bsppokpaocia vepou e£660ou
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TexvoAoyiec Npoc eva PIWOIUO PHEANOV
-Multi pe duvaToTnTa napaywync ZNX

High Energy
Efficiency

* The Multi Heat Pump unit can connect to various terminal units , the terminal units
needed to connect to the unit should be chosen before installation

Golden Fin heat exchanger Brushless DC fan motor DC inverter compressor

1 Outdoor unit

2 Hydraulic module

9 Floor heating loops

11 Water tank

30 Air conditioner indoor units




TexvoAovyiec Npoc eva PIWOIUO PHEANOV

-Wuén / Oepuavon KTipiwv

O petatpotmeag PWM tou USX EDGE kavel
TNV TAGCN KOL TO PEVUA VO
TIXPOUOPPWVOVTAL ALYyOTEPO

Movabiké

To povadiko mhaiowo IxAua-X
oXEOLAOTNKE XPNOLUOTIOLWVTOC
avaAuon dedopEvwy ponc agpa

Inverter and
Control Circuit

. \"“""/l .
>upTteotic 100cc Twin Rotary PO W o TIoxT s SEIONER. Fhe o

Twin-rotary advantage —gﬁﬁaﬁ L T 7y Taon Pevpa Taon : Pelpa
It - . -

compressor
.-.‘ = T = & T e TR i3 b TT UL o T = P :)
\ : { 4 L% 4 LA :
\ i o F iy A f

i e A HAEKTPLK TIOpOXH XWpLC HAzktpuwkn) Tpododooica oto USX
Scroll compressor: Low . ' ' ; y QPHOVLKS KATaoTOM EDGE pe petatpomnéa PWM
efficiency in low and high £

Hz area

Rotary compressorWidely range of rotation |

| | ‘ X APUOVIKI KATAOGTOAR pEUPATOC
40 60 80 ' — +

=
Q
c
Q
O
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s
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|_

E‘r-ﬁ-pu:ﬁ E-'I:EIFHE'l iEr ] E’TﬂF""l
R t t H ’ r ’ J 4 ” s f hivi Abriaugyic
otation Hz BeAtiwon ouvteAeaTn 10XU0G WG EpeBpmi Aciroupyia yia ke EqaBpima Acrroupyia yoa as oo
TUPTHIES T poviada

99%

TIOPEXEL LEYLOTO ETEPOXPOVLIOUO.

uTtapyouV 4 aveéaptnta PUKT. KUKAWUATOL.

TOHP model

gvioxuon g amodoang Kat e UNIERS AN X EDOE
Asltoupyla Beppavaong oe | ;
XOMNAEC Bepokpaaieg | ol o Agv vTIAPXEL amaiTNON Y&
TiepAAAOVTOG ETUTPOCOETA, TOTUKQ, EVEPYA
— e @IATpa KaTa TN Xpron tou USX
EDGE pe petatponea PWM

Ye mepintwon BAAPNC KUKAWMATOC, Tt AAAQ
KUKAWHOTO AELTOUPYOUV QUTOLLOTA YLa VL
avtLoTaBpioouv TNV anwAsLlo anodoonc.

To (610 LoyVEL Kal o€ mepimtwon BAAPNG
oAOKANPNC povadag,




EniAoyec TexvoAoviwv AEpOopukTwv Movadwv
via Tnv MeTaBaon npoc eva BIwoiuo PHEAAOV

High-temperature
air - cooled
heat-pump

o
-

4kW - 16kW

SPACE HEATING

HOT WATER
PRODUCTION

High-temperature "
air - cooled
heat-pump

@
=

20kW - 160kW

SPACE HEATING

HOT WATER
PRODUCTION

Mid-temperature
air - cooled
heat-pump

o

‘ SPACE HEATING

+

HR OPTION
HOT WATER
PRODUCTION

Mid-temperature
air - cooled
heat-pump

40kW — 160kW 170kW — 940kW

H SPACE HEATING

+

HR OPTION
HOT WATER
PRODUCTION

Mid-temperature =
MODULAR air - cooled
heat-pump

H SPACE HEATING

High-temperature
air - cooled
heat-pump

410kW

INDUSTRIAL PROCESS

HOT WATER

PRODUCTION




EniAoyec TexvoAoyiwv YOpOoWwukTwyv Movadwv

via Tnv MeTaBaon npoc va PIwWoIUo JEAAOV

i > A
. _Ii'- s l'.

¥

Mid-temperature Mid-temperature Mid/High-temperature High-temperature f Very-High-temperature Ultra-High-temperature
water - cooled water - cooled water - cooled water - cooled water- cooled water - cooled
heat-pump heat-pump heat-pump heat-pump heat-pump heat-pump

R410 HFO

R1234ze

up to
70°C

29kW - 230kW 29kW - 230kW 317kW - 1.919kW 200kW - 2.500kW 415kW — 750kW

110kW - 540kW

()
oo

‘ SPACE HEATING | SPACE HEATING SPACE HEATING DISTRICT HEATING I DISTRICT HEATING DISTRICT HEATING
HOT WATER HOT WATER SPACE HEATING I INDUSTRIAL PROCESS || INDUSTRIAL PROCESS
PRODUCTION PRODUCTION | I
INDUSTRIAL PROCEss || NPUSTRIAL PROCESS

HOT WATER
PRODUCTION




Case Stuay

>uoTtnua avtAiac BepuotnTac via (eoTo

VEPO XProng. | -
]

T




Case Study - Noookopeio oTn ©ecoaAovikn

City: Thessaloniki - Greece
Type: Hospital

Size: 210 beds

Total DHW: 35 m3 per day @ 60 °C (Engineering b R L S
Toolbox data) __ . Yy Oeppiorpactiov
Weather file: ASHRAE IWEC2

DWH profile: ASHRAE(daily), ADEME guide technique
(annually)

Tap water temp. profile: Buried @ 1.3 m (8760 hours simulation)
Simulation analysis:8760 hours (in house SW / Charging Storage Tank)
A/C and W/C HP data: Manufacturer selection and part load data e
Oil / Gas Boiler data: COMNET Manual (Building Descriptions

B . i . System Consumption vs CDS out water temp July - DHW kW City Water Temperature °C USX EDGE 50HP COP @ Selected HWS temp.
- * - a.00

Azpoukrsg Movibeg

Aoyslo AnoBrkeucng
Evipyetac (Buffer Tank)

WATER TEMPERATURE

i 1 2 3 4 5 vl S 2 7E23 2 an Feh Mar Apr May June July Aug Sept Oct  Nov  Dec
DS OUT CELSIUS MONTH s 70 60 so
HEATING CAPACITY %

Ambient DB Temperature DHW Annual Profile 61XWHHZEO3 COP Fuil paiong = FUlesgy » FHEAPLC(Qutions Qratea )
P 2)
___®357g.310 400 FHeatPLC | a+ bx Qpatosd ., l—o*"'"““
w230 ®3L0 é Qrates Quated | |
®.27.0 = & where
(i ol = FHeatPLC The Fuel Heating Part Load Efficiency Curve
y ® 38:08 17.8 | I J 9.0 g 6
2 ®15.0 = Fuelpamoaa The fuel consumption at part load conditions (Btu/h)
E 3 Fuel gesgn The fuel consumption at design conditions (Btw/h)
S - ierias The boiler capacity at part load conditions (Btu/h)
= Cliic The boiler capacity at design conditions (Btu/h)
lune July  Aug  Sept  Oct  MNov  Dec B80% 7% 5 a Constant, 0.082597
MONTH HEATING CAPACITY % b Constant, 0.996764
c Constant, -0.079361




Napaywyn Z.N.X.- Aiata&én YOpauAIknC
eykaTaoraonc

1 x Oil Burner Boiler Stratified Hot
i Water Storage
Tank

Baowa evpripota

- To aAata HELWVOUV TNV EVEPYELAKH amodoon
Tou Beppooipwva Ewg kat 50%
H Beppokpacia tou vepol pewwvetal katd 5°C
HE TIAX0G aAdTWY 2 mm
H wEApun dtapkela {wng tou Bepuooidwva
uropel va pewwBet €wg kat 50% Aoyw tng
OUOCWPEUONC OAATWY
0,5 mm okAnpwv aAATWV aWEAVOUV TO KOOTOG

55 60 KaUuoilpou katd 9,4%.
Temperature (°C)

o
to

o
o

Probability (positive)
o o
L] &

MOavitnta Betikwv cuppavtwv Legionella oe Stadopetikég Beppokpaocieg (eotol vepol xprong

Md Rasheduzzaman, Rajveer Singh, Charles N. Haas, Patrick L. Gurian
Tunua MoAtikwy, ApxLtektovikwy kot NeptBaArloviikwv Mnxavikwy, Mavenotiuio Drexel, Dladérdela, HNA

1 x Oil Burner Boiler

Stratified Hot
Water Storage
Tank

MAgovektiuara

Yuotnua {eotol vepoU xpriong kKAetotol Bpoxou

XapunAotepo kd6otog de€apevig anoBrnkeuong (Xwpig EcWTEPLKO
HE)

EUkoAOG EAeyx0G aAATWV Kol AsyEWVEAAQG

MeyaAUtepn Stapkela {wng Twv de€apevwy anobnkeuong

Meovektiuata

Kootog mpwtng Ktong Twv mAakoeldwv evailaktwyv (PHE)
Kootog ocuvtripnong twv mAakostdwv evarlaktwv (PHE)
AvtAia avakukAodopiag uPNAOTEPOU LOVOUETPLKOU.




Mapaywyn Z.N.X.- AiaTagn eykaraocraong 2

Aepouktec Movadeg : e

Aoxeio AroBnkeuong

Evépyelag (Buffer Tank) ! =—-.--1
DHW

Yépopuktn Movada
YynAwv Oepuokpaclwy

60 °C

DHW

Water

30 °C

Aoxelo
Abpaveiag



> UYKPION TOU TPONou A&siToupyliac

DHW

60°C

DHW

City
Water

61XWh Load (%)

61XWH units min unload %‘

July - 61XWH Load %

8 [ 9 [10[11]12[13[14]15[16[17]18[15]20[21[22[23]24

0|20/20|20]20|65|65|10{10[10[10{10| 5 | 5 | 5 | 5| 5 |

I50/50[50|50{50|50|50(50/50|50(50|50{50/50(50[50 50|
TIME

July - 61XWH Load %

7|8
0|0

61/ 0|0 |0|76/0|0kodes|0|0|0] 060
|50|50/50/50/5050/50|50/50|50|5050| 50| 50|
TIME



EpyaAgio npooouoiwonc - MeBodoAoyia

QE) City Water Temperature °C

Build in Algorithms Weather
* Aebopéva kalpou Data CISTRICT HEATING GUIDE
: Viewer

WETela) Gal

* Ogppokpacia vepol TG MOANG

* Huepnoto mpodiA Leotol vepoU XprRong

* Etiolo mtpodiA Leotol vepoU Xpriong

* Inueio 6eSOUEVWV OVTALWY
Bepuotntag A/C

* Inueio 6edopévwyv 61XWH

* Inueila 6edopEvwy kavotipa

-,
o
&
s

MONTH

* Aefapev amoBiKeLonC DHW Day Profile
15
* Aegtapevn anopovwong ANDARD
* AvtAieg vepou dlavopung pmmmesma |
* AvtAiec vepou avtAieg Bepuotntag A/C Energy Standard
* AvtAigg vepol 61XWH o far Bulldings 51
, . ; ARG Except Low-Rise
* AAyOplOuOG eAEyxou amoBrkeuong Gulds teBhhious Residential Buildings
: y : 1-P Editi 0
* A}\?\n)\ouxta OVTALWV Gepuomtaq A/C Lus Biiais e s snliciie o ( pelan) 123 456 7 8 910111213 14 15 16 17 18 19 20 21 22 23 24
N AAAHAOUXILQ 61XWH en hobito? individus! et caliecht = time
BSEN 15316-5:2017 T— nwwrgic.\' foey DHW Day Profile
-, T r—— 25
ﬁ e ?:;:gy Consumption Analysis and Characterization
TIATVIER | phbessl e P———— et of Healthcare Facilities in the United States 20
Required water temparature in hatel plumbing to control Legioefa E] 4 sl Cupe il MO,
ilun‘:l';dmnun'.lwr Simgh. Charies ¥, Mags, Patnick L Gasian - ' .”" e L Ly
851 Standards Publication """”‘_""“’”""“ "“""“""‘"‘””""““'_““"“I”“‘_""I‘; wx Energr\‘rm\nmssgc Hotels 10 4
Energy performance of buildings — :‘1’7:‘“%;::'E";:';";:_";J;““f."’“ m::::“r‘;":ftl‘::: 04
Method for calculation of system energy e 12 3 456 7 8 9 10111213 14 16 16 17 18 10 20 21 22 23 24
requirements and system efficiencies Bl oy ey M e e S S A B i
i rinent e el i the L Hkad Stotis. ime




EpyaAgio npooopoiwonc — Eicaywyn Asdouevmwyv

Building typ= lHﬂ'ﬁfml -
Haat Pump capadty 428 BN
Heat Pump min HWST 75|ol
Heat Pump max daily operating hours {in averags) 42|h
Daily max D'WH volume 35,000 |it
Daily max DWH power 408w
Dizily max DWH energy 2,04 [kWh
Storage tanksarrangement [4 vertical tanks in series with bafflas |-
Storasge capacity factor X° a.58[-
Storsge stretificetion effidency bl B
Storags recovery time {in aversss) 0.50|h
DHW temperaturs set point B0oC
Storage tempersture min set point T5|al
Storage tempersture dead band 1i|aC
PHE efficiency [Stomze - DHW) 95|%
PHE effidency {Hest Pump - Storage) 1pafx
Heat Pump storage starting AT temperature 5laC
Proposed totsl storage volume 1 26,2501t
Proposed total storage volume 2 Olit
Selected total stomge volums : 20,0001t
Heat Pump min load _C

1 x Stratified Hot Water
Storage Tank 20 m?

efficiency [%)]

tirma [h]

Storzge tank type &Mi.ﬁaﬁm
afficiency %
iverticsl tznkwith baffles 20.00
2vertical t2nks in seriss with batfies 85.00
3vertical tanks in seriss with baffies 90.00
4 vertical tanks in seriss with baffies 95.00
Stratified Storzse Tank Custom ede 395.00

4 x Stratified Hot Water
Storage Tank 5 m?

!::lt\- Name |GR_THESSALONIKI[AP)
[profile  [Hospital_new Manthiy factors Heat Pump is Loading Storage tank
|E|-|-|'|.I'|r Max Consumption m® per Day @ 60°C 35.00 \Whier- o Wisket - Heon P
[Building type |Hospital Type |6IXWHHZEDS
iHEilt Pump capacity k'W 428 COS Supply Water Temperature "C 75
IH-!-II: Pump min HWST °C 75 EVP Supply Water Temperature "C ‘30
|Heal Pump max daily operating hours [in average | 4.2 EBLOWHHZEDE min unload % 50
{Daily max DWH volume It 35,000 EVP Variable Water Flow
(Daily max DWH power kW 409 COS Variable Water Flow
|Daily max DWH energy kwh (in average) 2,044 Ext Piping CW AP kPa [Var Flow) A5
[Storage tanks arrangement |Et!;ﬂ'ﬁqdinmkEuﬁIaq-mﬂMn Ext Piping HW AP kPa [ Cnst Flow) &0
st i i e S s Secondary CW Piping Degn AT'C_ S
Storage stratification eMidency % 98 Secandary HW Piping Dsgn AT o 5
Storage recovery time {in average] hours 057 Water Pump total eff. % 0.7
(DHW temperature set point "C Eﬂ
Storage tempersture set point °C i Air Cooled Heat Pump
Storage temperature dead band °C 33
PHE approach (Storage - OHW) 'C 2 Type [USXEDGE 60HP [ m |
PHE approach {Heat Pump - Storage) °C a USK EDGE 60HP min unload % 5
|5]J[WH starts @ 63 oC and ends & 750 Storage water temp. 12 Ext Pipe t'u'lriﬂ'ﬂl_"iw.'r?rnw] 5
secondary Piping Design AT C 5
roposed 1 total storage wolume 1t 21,500 ‘Watar Pump total off. % oy
Propased 2 total storage volume It EREEEEES I=_~_rr1--...1lal-.
Selected total 5t valume It e i biatieia Tl . ——
B1XWH min ééqu:?-:fd load % v A DAL Do
s —————so i Type __|Diesel
Buffer Tank with baffles Volume [USY EDGE 6OHP side] it Fropozed Boller Size kKWW 400
Boller Size kW 400
Burner min unload % &0
Warning :
Water Pump total eff. % i B

= | =
Boiler f Burner

Water Cooled

Heat Pump

Air Cooled Heat

Pump
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Running Cost Running Cost

- Storage + 61XWH kW

Heat Pumps Boiler / Burner

A/CHP SCOP Boiler
) 61XWH Heat Pump Diesel Diesel Boiler 2
_ Heating System | (jncludes System | Burner Fuel _ g 200
Month |Operation System System Energy |Consumption| System
Load kWh Total Water Total Type
Total kWh, Total Cost € kWh kg Total Cost € 100
kWh, | Pumps) kWhe I I I I I
Jan Yes 64,749 19,103 | 16,187| 1.83 3,882 73|Diesel Heating 79,662 6,700 8,484 O 3 a I CE N o o 5 2
Feb Yes 61,446 17,942 14,953 1.87 3,618 69|Diesel Heating 74,944 6,303 7,981 NNE
Mar Yes 68,635 20,001| 16,383| 1.89 4,002 77|Diesel Heating 83,548 7,027 8,898 '
Apr Yes 64,267 18,883 13,127 2.01 3,521 73|Diesel Heating 78,790 6,627 8,391
May  |Yes 61,204| 18314| 10,855| 2.10 3,209 71|Diesel auto 76,153 6,405 12,200 faiiz ST LA %
June Yes 52,647 15,623 8,454 2.19 2,648 60|Diesel auto 65,163 5,480 10,439
July Yes 48,104 14,214 7,741 2.19 2,415 54|Diesel auto 58,669 4,934 9,395
Aug Yes 47,239 13,961 7,718 2.18 2,385 53|Diesel auto 57,615 4,846 9,230
Sep Yes 43,535 12,926 7,621 2.12 2,260 50|Diesel auto 53,565 4,505 8,581
Oct Yes 45,856 13,531 9,005 2.03 2,479 51|Diesel Heating 55,605 4,677 5,922
Nov Yes 49,354 14,781 9,814 2.01 2,706 57|Diesel Heating 61,422 5,166 6,541
Dec Yes 56,179 16,685 12,980 1.89 3,263 64|Diesel Heating 69,269 5,826 7,377
Total 663,305 195,965 | 134,837 2.01 36,388 752 814,404 68,495 103,444
Ambient DB Temperature
61XWHHZEO3 Annual Operating Hours: 2,232 Heating Weather File ; ®35.7.34
Fuel Type | Market Cost Unit i B SR
99.6% DB °C 3.0 : R £ T
Selected # of Units 61X\WHHZEO3 is: 1 MIN DB °C -3.4 Electricity 0.11 €/kWh ozial | . e S
Selected # of Units USX EDGE 60HP is: 2 MCWB WB °C -4.0 Diesel Heating 1.05 £/It D5 eyt 1y T2 wmor
O 10 | i I I
Selected # of Boiler Diesel is: 1 Cooling Weather File Diesel Auto 1.58 €/It : : s ¥50 $so0 | |
0.4% DB °C 34.8 Natural Gas 0.50 £/m’ .i-._;,a - zml— 2.7
A/CHP Possible Load Unmet Hours 0 MCWB °C 21.7 Butane 1.40 €/kg ;
MAX DB OC 35.7 Propane 1' 52 €/kg lan Feb Mar A::ON:::W June July
Burner Boiler Possible Load Unmet Hours 0 MCWB WB °C 18.1 Wood '15.00 €/rn3 Max DB oC Min DB oC

Numb f
Db Weather Data

Units
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( Carrier )

Contact us if
there are any
questions.

Thank you
for your
timel

Corporate Website

www.ahi-carrier.gr

Phone Number

+30 210 6796300

Email Address

grinfo@ahi-carrier.eu


http://www.reallygreatsite.com/
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