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Hybrid Solar - PVT

Juvorttikn Mapouaoiacn

Texvoloyiog & Mpoioviwv
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Simply Innovative



‘HALOG yla NAEKTPLKO peUa KL {eGTO VEPO yLaL

Bépuavon xwpou, {EoTA VEPA XPHOoNG KoL TILGIVEC

NnQz AEITOYPTEI TO YBPIAIKO 2Y2THMA

o O‘{%‘a

e Juvbualel NAeKTpLKN Kal BepuLKn eVEPYELQ, EVowUaTwvVovTag to RFK,
€va Bepuiko kit evaAlaktn Beppotntag, miow Kal Héaa oo omoLloSNoTeE
dwrtoPoAtaikod panel tng ayopdg, adou eival motonmotnpuéva cuUBATO e

oAa ta UL listed pwtoBoAtaika panels.

¢ Tooo alabntika, 6o Kat and B£pa otrpLEng, dev Sladépet amod Eva

dwrtoBoAtaiko panel.

¢ H ouvbuaotikn tou anodoacn ¢tavetl ta 1300W.

e Mropei vo AELTOUpYrOEL GUVSUOOTIKA UE CUOKEUEG SLAVOLNG TNG
UBPLOLKNC evEpyeLag, TOoOo o€ popdr kit, 600 kat pe All-In-One
TIPOKATOLOKE VOO EVEG “VTOUAATEG” E0WTEPLKOU ) EEWTEPLKOU XWPOU TNG

fegen, ta HSM.



MEYLOTOTIOLEL TNV TTOLPAYOLLEVN NAEKTPLKI) EVEPYELA OE {ECTA KALpOTOL

To Bepuikd KUKAWMO KPUWVEL Tt Ta pwToPoAtaikd panels, pe amotéAsopa tnv 100% amddoor) Toug Katd tn SLAPKEL TOU KAAOKALPLoU Omou n nAtodavela elvol CUVEXAG Kal £VTovVh, O€

ovtiBeon pe ta cupPatikd pwtoBoAtaikd panels Twv omolwv PELWVETAL N artodocn 600 avéavetal n Bepuokpacia Toug.

MELWVEL TOV QIALTOUUEVO XWPO EYKOTACTACHG

H moapaywyn {eotol vepol HELWVEL TNV KOTAVAAWON TWV NAEKTPLKWY CUCKEUWV TIOU TTAPAYOUV BepUOTNTA, OTWG OL aVTALEG BepudTnTOG, e QMOTEAECMA TN Xpron Alyotepwv panels.

EMopévwg, AlyOTEPOG XWPOG EYKATACTOONG OTNV OKETIN KOl LElwon Tou KOoToug enmévduong. H xprion tou HSM £xel Ta €€1¢ TAEOVEKTH LOTOL:

L
v I ' v ’ 1] 2 v ) ] v I3 ’ ]
Aev uTtAPXEL avaykn cuupatikol eowtepLkol Aefntootaciou, EAevBepwvovTag f;l:-. Kapuia 61eveén euBuvwyv adol o mpounbeutng elval Evag

£T0L XWPO OTO KTIPLOo

Agv UTIAPXEL KOOTOG Epyaciag adol Ola £pxovial GUVOPUOAOYNUEVA & O £Aeyxog Kal n cuvtnpnon givat eUkoAn adol n cUCKeLH Eival EEWTEPLKN

Apeon ekklvnon Kol TEEPLOPLOUOG TNG EPYACLOG EYKATAOTAONG OTNV opodn

© D

To uPBPLOLIKO PWTORBOATAIKO £XEL TIOAAEG OLKLAKEG KOl EUTIOPLKEG EPOPUOYEG Kal Elval LOAVIKO ylo OUVOETA KOTAOKEUAOTIKA £pYQ, OUVELOHEPOVTACG OTNV OTOKEVIPWON TNG EYKOTACTAONG LLE

ToAAQTTAG 0pEAN OTO TEALKO KOOTOG.

To uBpLOIKO dwToBoAtaiko pmopel va evowpatwOel oav Retrofit kit oe umdpxouoeg dWTOBOATAIKEG EYKTATAOTACELG XWPLG aLaONTIKOUG TEPLOPLOUOUC.



EDAPMOrIEZ

Ta uBpLdkd pwtoPoAtaikd mpoidvta tng Fegen €xouv mMAnBwpa ebapUoywv:

OLKLOKEC
EUopLKEG
BLOUNXOVLKEG
ZeVOSOXELOKEC
KoAupBntrpla
Nocokoueia

ATIOUOKPUCUEVEG EYKATOOTACELG

TI KANOYME

H Fegen mopdyel Kot SLavEEL o€ KTipla NAEKTPLKA Kol Ogp ik evépyela yla Zeotd Nepd Xpriong, @épuaven Xwpou

Kal ©€ppavon Muoivag amno uBpldika pwtoBoAtaikd mpoidvta.
Mapaywyn emttuyxavetal péow evog uBpLdikov (PVT) ¢pwrtoBoAtaikou panel mavopoldtunou otnv 6dn Kal Tov TpOmo
otAPLENG e To anAo pwtoPoAtaiko panel, katt mou givatl Suvatdv amMAWE TOMOBETWVTAG OTNV THIOW ECWTEPLKA TAEUPA

autou to Fegen RFK kit evaAAdktn Beppotnrtag.

Awavopn emtuyxavetal péow twv Fegen (SM) Solar Modules: All-in-One, Plug & Play, apBpwtég, e§wtepikov TUTOU

TPO-CUVAPLOANOYNHEVEG KOUTTIVEG TTOU epAapBAavouv ta tavta: inverters, pmatopieg, Soxeia, avtAieg, kat ToAAA

~




PANELS - RFK

EkpetaAAebovtat T péylotn duvarr entpavela, apol pnopolv va tornobstnBolv akopun Kot opt{ovtiwg, S10TL o

g &
’ 1 . ’ I . ’ o 1 i L kAL
€VaAAAKTNG BepUOTNTAC TTOU £XOUV TtaipVveL TN Bepuotnta Tou €xel eykKAwPLoTtel 0To pwTtofoAtaiko panel katl oxL s i 1 ._

ook
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anevBeiag amo Tov NAL0. AUTO TO XOPAKTNPLOTLKO CUUBAAEL eTioNng oTnVv alomioTia kol Tn pakpolwio Tou mpoiovtog,

XWPLg avAYKES ouvTAPNONG

MNoapayouv nepLocoTtePn NAEKTPLKN EVEPYELA OE Beppd KALpata (mavw amd 25C Beppokpacia meptBailovtog) Tnv Sl

OTLYUN TIoU Ta amAd dwToBoAtaikd panels xavouv amodoon, kKabwg o evaAAAKTNG BeppodTnTag Mou €xouv PUXEL TO
dwtofoAtaiko panel
Awadépouv npoodépovtag tn Suvarotnta kit avapaduiong andov ¢pwrtopoAtaikol panel, yia

motonotnpévn avoBadpion vplotapevwv GwToBoATAIKWY EYKOTACTACEWV O UBPLEIKEG

JUVEUAOTIKA PE TIG Ko

|

= »AewTnIKr) EVEPYELO OLKOLOL KOIL OE GUVONKEG XLOVLOU Ko TTAyou,

Ik

KaBw¢ £Xouv aKOUN K
SOLAR MODULES - SM

‘Ovtag oTeYaveG KOTapyouV ThV avaykn Ditapéng ecwtepLkov Aepntoctaciouv/unxavootaciou Kat th SuckoAia

ouvTtHPNOoNG, EVW TEEPINOUBAVOVTAC T TTAVTA KOTAPYOUV TIG CUYKPOUOELG EUBUVNG MpounOsutr/sykataotdtn

A=

MovTéAa ECWTEPLIKOU XWPOU, E TIOAU AETTO design yla OLKLAKEG EYKATAOTAOELG

‘Ovtag mpPo-cuUVAPUOAOYNUEVEG EEO0LKOVOUOUV ONILOVTLKO EPYOTLKO KOOTOG OTNV EYKATAOTOON, EMITPEMOVTAS TNV AHESH

Uk

€KKivnon Asttoupyiag tng

Awavéper v uBpLSLKA EvépyeLa 0TO KTipLo xpnotpontoubvTag ta Fegen Solar Modules, all-in- ‘Ovtag apBpwTEc, urnopouv va tortoBetnBouv napdAAnAa, onouSAMOTE HETALL MapaywYRg Kol KATavaAwaong,

one, plug & play, oteyavég kat apOpwTEG KapTiveg , , , , , , , , B ,
Pl & play, orey pep : TaLPLAlOVTOG £TOL OTLG AVAYKEG KABE eyKATAOTAONG. AUTO TO XAPAKTNPLOTIKO CUUBAAEL oTtnv €0KOAN SlactactoAdynon



FEGEN Hybrid Solar — PVT Méyiwotn Evepyelakni KAdon ano MoAv Mwkpn Emuavera

Amo 1n louviou 2021, 6Aa ta ktipta mpémel va eivat uPnAng evepyelakng kKAdong A, Bdoel tg Eupwnaikrig O8nyiag yia near Zero Energy Buildings (nZEB). H emniteuén autol tou otdxou, kaBwg Snptoupyel EMUTAEOV KATOOKEUOOTLKA KOOTN, elval Suvath He XAUNAOTEPO KOOTOG, HOVO
UE Tapaywyn EVEPYELOG TOUTOXPOVA LE TNV EE0LKOVOUNON.

Mapéxovtal £tot adevog KivnTpa yLa TNV EVEPYELAKT aVOBABLLON TWV KTLPlwY, £TOL WOTE VA PETPLAOTEL AUTO TO AVATTODEUKTO EMUTAEOV KOOTOG. Emumpdobeta tng Suvatotntag:

Mo éwg Kat 2 pétpa emnAéov UYPOG e CUVSVAOTLKA Xprion Gutepévou Swpatog e TapdAANAn entmAéov SuvaTOTNTA KATAOKEURG XWPOU 35T 0TO Swa

e Kot 5% enuthéov ocuvteAeoTr) 56UNONG yla Katnyopieg A+

Me tv mapdypado 2ai, 2aii & 20T tou Gpbpou 110 Tou véou vopou 4579/20 mou tpomomotel To apBpo 19 tou vopou 4067/2012, Sivetal n Suvatotnta KAtaokeung TEPYKoAag pe PpwrtoBoltaikd panels mavw amnd ta putepéva Swpata, xwpic mapdAnia va amayopevetat n

tonoBétnon panels otnv opodr) Tou eMTAéoV SWUATOG.

Nopog 4759/2020 Ekouyxpovicpog thg Xwpotadikig kat MoAeodopkig NopoBeoiag ko GAAEG SLatdgeLs.

Navw ard to HEYLOTO EMITPENOUEVO UIPOG TNG TTEPLOXNG KOl LECA OTO LEEATO OTEPED EMLTPEMOVTAL:

2ai - & véa Kot UDLOTAPEVA KTipLa, XWPOL KUPLAG XPRONG QIMOKAELOTIKAG 1) KOWOXPNOTNG, HEYLOTNG emidaveLag TpLavta névie (35) T.p. kot péytotov VYoug 3,40 ., pe poindBeon tn Snuovpyia putepévou Swpatog tou KaAumtel to 80% tng cUVOALKHG emdAveLag TOU
Swparog. Itnv napandvw ¢utepévn empavela Tou Swpatog Ktipiov §atpeital n emidadaveia twv otndaiwv, Tng andAnéng KALLOKOOTAGIOU Kot TOU aveEAKUOTAPA LE TO PPEATLO TOU. ZTOV UTTOAOYLOUO TNG GUTEUEVNG EMLPAVELOG CULLETEXOUV OL ALOKETELG KOTALOKEVEG yLaL TV
unodoxn oToEiwv vepoU Kat oL TILOIVEG 0€ TT0G00TO 50% TnG EMLPAVELAG TOUG, KAOWE Kot oL PUTEUEVEG ETILPAVELEG KATW OO TLEPYKOAEC.

2aii - Z& véa Ko UPLOTAPEVO KTipLa, XWPOL KUPLAG XPHONG AOKAELOTIKAG 1) KOWwOXpNnotng, Héylotng entdaverag 35 T.u. kat péytotov UPoug 3,40 ., pe mpoinoBeon tn dnpioupyia putepévou Swpatog mou KAAUTTEL To 50% TG CUVOALKNG EMLPAVELOG TOU SWHATOG KTLPioU Kat
erunAéov T Snpoupyia putepévwy UNaiBplwy Xwpwv, SWHATWY 0pOdwWV (TOU TTPOKUTITOUV Ao UToXWPNon opodwv) Kol OVOIKTWY E§WOTWV, TIOU GUVOALKA KAAUTITOUV T0 50% tnG oUVOALKAG EMLPAVELOG TOU SWHATOG KTLpiou. TNV napandvw ¢Gutepévn endpAavela Tou
Swparog ktipiov e§atpeital n emipdavela twv otndaiwv, TnG andAn§ng KALLAKOOTAGIOU KAl TOU AVEAKUOTHPA KE TO PPEATLO TOU. £TOV UTOAOYLOUO TG PUTENEVNG EMLPAVELOG CUUUETEXOUV OL OLOKETIEIG KATALOKEUEG YLOL TNV UNTOS0XH OTOLXELWV VEPOU KOl OL TILGIVEG OE T000GTO 50%
™G emipAVeLAG TouG, KABWG Kot oL putepéveg EMPAVELEG KATW QO TEPYKOAEG.

ZTLG AP OITAVW TIEPLITTWOELG OL XWPOL KUPLAG AOKAELGTIKAG XPAoNG Suvavtat va cuvS£ovTatl AELTOUPYIKA LE LELOKTNOLEG TOU UTTOKEIMEVOU 0pOdOoU. ZTIG TAPATAVW NEPUTTWOELG £ival Suvath n mpocalénon tou UYPouG Tou KTipiou, cupdwWva pe Thv tap. 8 tou dpbpou 15.

20T - Kataokeuég yla T othpLén twv Gutwv, MEPYKOAEG TOU UItopoUv va. eTikaAUTttovTot and seAadpd eUKoprta UAKKA i KWVNT& cuoThpata, KoAARWTES, GwTtoBoAtaikd mavéda anoKAELOTIKA o€ opl{ovtia Bon Kot GwTOBOATAIKE MAVEAX AVW OO TH OTEYN OMOKAELOTIKA

akoAouBwvtag TV KAion tng.



H Fegen AUvelL autd to MPOPAnpa pe tn xprion PVT uBpitdikwv ¢dwtoBoAtaikwv panels mou cuvéualouv otnv ida

emudpavela pwroPoAtaiko panel kat NALakO CUAAEKTN, LLE TIAXOG Kol BApOG avtiotolyo evog dwtofoAtaikol panel.

Me xprion povo 4 panels ava Stapéplopa tonoBstnpévwy enineda nMAvw ond MEPYKOAEG KAAUTITETAL TO NAEKTPLKO
peUMa Kat ta ZNX Katd touAdyxiotov 60%, avopadbuiloviag mapdAAnla oe A+ 1600 ta Slapepiocpata 660 Kat OAo To

KtipLo .

OAa autd oAokKAnpwpéva TOCO OTNV MApOywyn 000 KoL otn Slavoun tng evépyelag, tonodstnuéva and to ido

cuvepyeio, xwpic mpoPAnpata clyKkpouong evBuVwY, Kot LE Eva KOOTOG AIOAUTA AOYLKO.




Fegen RFK

¢ ‘Exel Kavotopo & AnAO oxedlaopd pe oAl Alya e§aptrpora
O oxeblaopuog tou RFK otnv mpaypatikdtnta HeTatpeénel £va dwtoBoAtaiko panel and agpoukto oe uSpdukto, avaoyedidlovtag tnv texvoloyia PuEng akplBwe pe tov (5lo Tpomo tou Asttoupyel otnv autokvntoflopnyavio. Quudrtat
KQVELG TLG TTOALEG, ATAEC alEPOPUKTEG UNXOVEG ECWTEPLKAG Kawong; OLudpodukTeg otnv apyr Bewpouvtav 1o MOAUTTAOKEG, OPWG TEAKWG amodeixOnkav mLo aflomoTes. YIAPXEL OHLEPA KAVEVA QLUTOKIVNTO e AEPOYUKTO KIVNTAPA OTOUG

Spopoug;

¢ Eivaw oupBato e 6Aa ta dwrtofoAtaikd panels 60 kupeAwy, i} 120 powv KUY eAwv
O evaAlaktng Ogpuotntag tou RFK eival oxedlaopuévog £ToL WoTe va pumopei va tornoBetnOei otny miocw sowteptki MAEUPA OAWV TWV TEXVOAOYLWV PpwToBoATaikwyY panels. O eykaTaoTdTnG MPEMEL AMAWC VO KOWEL T OXAPa TTIOU AVTLOTOLXEL 0TO

NAEKTPLKO KOUTL StakAdadwaong Twv 60 kuPeAwv 1 Twv 120 powv KUPEAWVY, Kol Vo TIPOCOPUOOCEL TO eVOG HeYEBOUG MANPWE CUBATO UTIOOTHPLYUA O0TO HEYEDOG Tou dwToBoAtaikol panel mou €xet emNEEEL.

¢ Mnopei va tonoBetnOel kabBeta 1 opL{ovtia

To KAeLoTO KUKAWHA TOU eVAAAGKTN BepudTNTOC Elval OXESLAOUEVO £TOL WOTE N POor) KPUOU-(ECTOU LYPOU va eival AVEUTOSLOTN KAl YPOUULKN, aveEdptnta ard tnv tornobétnaor tou.

¢ Mriopei va tonoBetnOsi oxedov enineda, ekpuetaAAevdpevo 6An tn Stabéoiun emipdveia
H arndéSoon tou evaAAdktn Beppotntog ivat oxedov (81, xwplc dueon €kBeor) Tou atov NALO, Kol AVEEAPTNTO ATIO TNV EYKATECTNUEVN KALoN Tou, KaBw¢ amoppodd tn BeppodtnTa mou eykAwBileTal 6To «ohpayLlopéVo» amo miow

dwrtoBoAtaikd panel, akplBwg pe tov 16Lo TpoTo ou eykAwPiletal n Bepuotnta o £va MAPKOPLOUEVO AUTOKIVNTO eKTEOELEVO aTOoV NAL0. H Beppdtnta sivat epdavig 0An TV nuépa, akdun Kot Alyo LETA To nAtoBacilepa.
e Eivaw eUKOAO oTNV EYKATACTACH XWPLG XPrion epyaleiwv
To RFK givat oxeSlaopévo €T0L WOTE va UV elval amapaitntn n xpnon epyaieiwv. H dtadikacia petatpomnng tou pwrtoBoAtaikou panel oe uBpLdiko yivetal pe epappoota e€aptiparta, e€éacpalifovrag pn Stadopomoinpévn pormn mou Ba

UopoUoE Va EMNPEATEL ThV amodoon.

¢ Eival ypriyopo otnVv EyKATAoTAOoN N OTOL0 POy LOTOTIOLELTOL OE AlyOTEPO o 2 Asmtd avd panel

AkplBw¢ emeldn dev amattel xprion epyaleiwy, n eykatdotach tou eivat ypriyopn. Ta Brpata eivat Alya. Timota dev pnopet va maet otpaPal

o MentdaiiRAave:r AAAINE TAIE USRS eTIvALe i) RUCEH KAVAVTOC T CUKNTRATCEN v anndi uaRvuAann



Fegen RFK

To RFK tn¢ Fegen sival éva kit mou meptAapBavel evoaAAGKTn BeppotnTag 0 omoiog £xetl Tn SuvatotnTo Vo METATPEYPEL
onotodnnote UL listed pwtoBoAtaiko panel tTng ayopdg os éva anodotiko uBpLdikd pwrtofoAtaiko panel (PVT). To
HOVOSLKO &€ XOPAKTNPLOTLKO TOU TTPOLOVTOC auToU £ival OTL AUTH N CUMPBATOTNTA TOU Eivol ILoToTotEVN Katd SRCC OG-
100 cupdwvwe tpog EN 1SO 9806:2017, cUVETIWG, EKTOC TNG TiLoTtomolnpuévng e§aodaiiong aodalol g LETATPOTING Ko

vPnAng anddoong, sivat MARpwg eTtAE§LL0 yia Kivntpa tou didovtal toco otnv EE 600 kat otig HMA.

H KOTO.OKEUN TOU ETUTPEMEL TNV EVOWUATWON TOU o€ omolodnmnote ¢pwtoBoAtaikd panel xwpic SOULKEG 1) AELITOUPYIKEG
amotéleopa pia vPnAn cuvduacTtiki LoxL adoul

KRG amodoong, Loiwg to Kalokaipl, emeldn n enidpaon
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SOLAR RATING

& CERTIFICATION
CORPORATION

SUPPLIER:

Fegensolar LLC
2252 W Carson St A
Torrence, CA 90501

USA

www.fegensolar.com

In Accordance with

BRA

ND:

MODELS:
COLLECTOR TYPE:
CERTIFICATION #:

ORIGINAL CERTIFICATION:
RENEWAL EXPIRATION DATE™:

FEGEN SOLAR

RFK-16P
PV Thermal
10002102

*Cetrtifications must be renewed annually

. 1ICC-901/SRCC Standard 100-2015

OG-100 ICC-SRCC™ CERTIFIED SOLAR COLLECTOR # 10002099

March 01, 2020
March 01, 2021

This solar collector listed below has been evaluated and certified by the Solar Rating & Certification Corporation (ICC-SRCC™), an ISO/IEC
17065 accredited Certification Body, in accordance with ICC-SRCC OG-100, Operating Guidelines and Minimum Standards for Certifying
Solar Collectors. This award of certification is subject to all terms and conditions of the ICC-SRCC OG-100 Program Agreement and the
documents incorporated therein by reference. This document must be reproduced in its entirety.

PV THERMAL COLLECTOR PERFORMANCE RATINGS

Kilowatt-hours (thermal) Per Collector' Per Day

Thousands of Btu Per Collector! Per Day

Climate > _ - : - - Climate > _ - _ - L
High Radiation | Medium Radiation Low Radiation High Radiation Medium Radiation | Low Radiation

Category | (6.3 kWh/m?day) | (4.7 kWh/m*day) | (3.1 kWh/m*day) | Category | (2000 Btu/ft*-day) | (1500 Btu/ft>=day) |(1000 Btu/ft>-day)

(Ti-Ta) (T-Ta)

A(-5C) 4.72 3.65 2.60 A(-9F) 16.11 12.48 8.87

B(5C) 2.64 1.61 0.67 B (9°F) 9.02 5.48 2.30

C (20C) 0..57 0.02 0.00 C (36°F) 1.96 0.05 0.00

D (60°C) 0.00 0.00 0.00 D (90°F) 0.00 0.00 0.00

E (80°C) 0.00 0.00 0.00 E (144°F) 0.00 0.00 0.00
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TECHNICAL RESULTS

ISO Efficiency Equation: [Note: Based on gross area and (P)=Ti-Ta]

SIUNITS Wind speed (u) in m/s, Temperature (T-T.) in "C, Radiation (G”) in W/m?
ETA = 0.4617 *{1 - 0.0422 *u) -(9.0893 + 2.36799*u)*(P)/G"
[P UNITS Wind speed (u) in mfs, Temperature (T-T.) in F, Radiation (G”) in Btu/hr-ft?

ETA =0.4617*(1- 0.0189 *u) -( 1.6007 + 0.18643"u)*(P)/G’

Incident Angle Modifier 1AM

Impact Safety Rating: 11

3] 10° 20° 30° 40° 50° 60° 70°
Kid 1.00 0.99 0.97 0.94 0.88 0.79 0.60
LABORATORY TEST INFORMATION
Test Lab: CENER Test Report No. 30.3506.00
Tested in Accordance With: | EN ISO 9806:2017 (indoors) | Test Report Date: | March 16th, 2020

TESTED COLLECTOR 1 SPECIFICATIONS**

Gross Area: 1.63m? 17.545 ft2 Dry Weight: 28.7 Kg 63.27 Lbs.
Aperture Area: 1.63m? 17.545 ft2 Fluid Capacity: 0.8 Lt 0.211 Gal
Tested PV Module:| Canadian Solar CS6K-295MS Dimensions: 99.1 x165.0x4.0cm

TESTED COLLECTOR 2 SPECIFICATIONS**

Gross Area: 1.67 m?

18.30 ft2

Dry Weight:

289 Kg 63.27 Lbs.

Aperture Area: 1.67 m?

18.30 ft

Fluid Capacity:

0.8 Lt 0.211 Gal

Tested PV Module:| Solar World Sun module SWA 300 Mono

Dimensions:

100.0x 167.0x 3.2cm

** Thermal performance testing conducted with two different PV modules as shown above. Thermal performance ratings provided
are valid for a PVT assembly using either PV module. See remarks below for more information.
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REMARKS:

1. Allwiring, connections, components and labeling shall be made in accordance with the National Electrical Code (NFPA
70) and as specified by the manufacturer.
2. PVT collectors mounting and racking shall comply with all local codes and the PV and solar thermal panel
manufacturers’ installation requirements.
3. PVT assemblies using the specified solar thermal panel are compliant with the ICC 901/SRCC 100 standard where all of
the following conditions are satisfied:
o PV Module is listed and labeled to UL 1703 and installed in accordance with manufacturer's specifications and
all applicable codes and module listing criteria.
o PV module meets all criteria of the solar thermal panel manufacturer. PV module is assembled with the solar
thermal panel in accordance with the solar thermal panel manufacture’s installation requirements.

4.  OG-100 Performance ratings have been calculated for the tested components at the standardized conditions established
by the OG-100 program. Thermal performance values provided are only valid when the solar thermal panel is installed on
the same PV modules utilized for testing (Canadian Solar CSB8K-295MS or Solar World Sun Module SWA 300 Mono).
Thermal efficiency performance may differ when installed on a different PV module and based on actual usage and
installation location.

5. PVT collectors certified under the ICC-SRCC OG-100 program include the assembly of components that convert solar
radiation to thermal energy in a fluid. In this case, the collector is comprised of the PV modules in the front of the panel
and a Solar Thermal Fluid Heat exchanger in the back of the panel, PVT collectors do not include or account for tanks,
auxiliary water heaters, and any controllers.

6. The collectors listed in this ICC-SRCC OG-100 PVT certification must display a label within the installation and
operation manual(s) in accordance with the ICC-SRCC Certification, Trademark and Certificate Policy, which is
available on the ICC-SRCC website.

_ﬂaau_n_m

Vice President of Technical Services, ICC-SRCC
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Thermal performance reporting

Power output per collector unit
9~ 2. (K) Blue sky Hazy sky Grey sky
Incertidumbre 3 B
Exp. uncertaint s 0 690 474 257

No,hem 0,370 + 0,002 10 468 252 35
Nob 0,375 + 0,002 -- §g 21401 206 g
Ky 0,91 +0,02 - 40 0 0 0
bo 0,21 + 0,01 -- 50 0 0 0
ay 18,99 0,30 W/m?’K 60 0 0 0
a; 0,014 £0,007 Wi(m2-K2) Cauqal nominal dur_ante la medida 120 kg/h
- Nominal flowrate during the measurement:
as 3,275 +0,108 JI(m*-K)
as 0 - -
as 28.091 + 671 Ji(m*K)
as 0,030 +0,001 oA Power output per collector unit
as 0 = s/m 800
ag 0 = WiHm*K*) E 700
2
C/A 28.091 + 671 JI(m?K) =~ 600 N
Caudal nominal durante las medidas g
Nominal flowrate during the 120 kg/h 2 500 \
measurement: 2 100 \
No,hem S€ calcula usando Moy - (0,85 + 0,15 Ky) “"; \ \
No.hem is calculated using Nop - (0,85 + 0,15 Ky) ‘5 300
by : constante para el calculo del modificador del Angulo de incidencia E 200 S~
segun la formula / constant for the calculation of the incident angle modifier 5 \
according to the formula: K =1-h L_IJ o 100
cost \
0 T T T T T i) 1
The instantaneous efficiency curve based on the collector’s total 0 5 10 15 20 25 30 35
. 3, -3, [K]
area will be-as follows; m  “a
Q - nu,hemGhem -a1 ( rn'Ba)'a2 m'Ba)z'a:’»u(‘Bm"Ba)"' o Bl SKy — e Hazy sky e Grey sky
Ac a4(EL-Ta)-aguUGnem-a7u(E -T;)-ag(9m-92)*
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SUMMER TESTS - TESTING METHOD

The methodology for the performance comparison was to record and to compare the thermal performance of the two PVT and ST collectors operating under identical ambient conditions.

The thermal performance measurement was based on the standard 1SO9806:2017 [1]. The tests are carried out in a closed circuit. The inlet temperature of the fluid to the collectors is constant and close to the ambient temperature of the day.

Daily Thermal Performance

From the acquired data for each day, comparative graph and table energy values were performed in order to compare thermal performance of both collectors. The reference area for th€sergraragiveagralati ofi ¢ hersrthlepertfalranaacd collectors,
Table 5. Day 25/08/2020 at tilt 5°

Daily
Solar Thermal Solar Thermal Solar Irradiation on Thermal
Energy Production  Energy Production collector plane Efficiency
Collector Type (MJ) (MJIm?®) (MJIm?) (%)
Solar Thermal
Sammler Aris 2004 314 14.8 252 0,59
FEGEN

PVT — CSK6-16PS 13,0 8,0 262 0,32

Table 6. Day 26/08/2020 at tilt 35°

Solar Thermal Solar Thormal Solar Irradiation Ti?earlgal
Energy Production Energy Prodistion on collector plane Efficiency
Collector Type (MJ) (MJIIm?) (MJIm?) (%)
Solar Thermal
Sammler Aris 2004 4,9 16,5 26,8 0,62
FEGEN
PVT - CSK6-16PS 13.4 8,2 26,8 0,31

The daily performance obtained by the hybrid
collector is in average 50% lower than the one of
the solar thermal collector, therefore, 1m2 of ST

equals to 2m?2 of PVT

Sarriguren, Spain, Latitude 42,82 Longitude-1,62

Assembly of solar components at fixed tilt Testing location:

m o0

for both collectors at 52, 25/08/2020

0o
EES) B0 12:0000 rETE A0 1500 a0
Thewat'day

—(IEENCY ST e EFCENCT ] e HEMISPIE AL BAADIANCE

Comparative graph of thermal performance

for both collectors at 352, 26/08/2020

E 8 B

Hemisgharical Solar Irradisnce [Wm?]

£

oM -

0.

0,10

[
A 93600 1220000 200 16:48:00 15c12:00 L3600
Tienwday

e [FFICENCY ST e EFFCIENTY PUT e MEMISHERICAL RADIANCE
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AUTUMN TESTS PAMPLONA

Table 5. Day 21/11/2020 at tilt 5©

Daily
Solar Thermal Solar Thermal Solar Irradiation on Thermal
Energy Production Energy Production collector plane Efficiency
Collector Type (MJ) (MJIm?) (MJ/m?) %)
Solar Thermal
Sammler Aris 2004 9.7 4.6 9.8 0.47
FEGEN
PVT — CSK6-16PS 36 2.2 9.8 0.22

Table 6. Day 18/11/2020 at tilt 35°

Solar Thermal Solar Thermal Solar Irradiation Tl?ea:'irlgal
Energy Production ¢ o0 broduction O collector plane Efficiency
Collector Type (MJ) (MJim?) (MJIm’) (%)
Solar Thermal
Sammler Aris 2004 24.7 116 18.9 0.61
FEGEN
PVT — CSK6-16PS 28 22 e i

Comparative graph of thermal performance

1,00 - - e - - - 1100
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5 0,40 1 i g
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010 -0

[
8:24:00 23600 10:43:00 12:00:00 13:12:00 14234000 15:36.00  16:48:00
Time/day
e EFFICIENCY 57 e EFFROEINCY PV HEMISFHERICAL 23
Comparative graph of thermal performance
far hath enllartarc at 262 21/11/2020
1,00 - 1100
0,90 1000
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- 800
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WINDER TESTS

Table 5. Day 24/03/2021 at tilt 5©

Solar Thermal

Energy Production

Solar Thermal
Energy Production

Solar Irradiation on
collector plane

Comparative graph of thermal performance

Collector Type (MJ) {M.ﬂmz} (MJ;‘mzl
Solar Thermal _
Sammler Aris 2004 26,9 12,7 222
FEGEN
PVT — CSK6-16PS 12,0 7.3 222

Table 6. Day 23/03/2021 at tilt 35°

Solar Thermal

Energy Production

Solar Thermal
Energy Production

Solar Irradiation
on collector plane

= FFICIENCY 5T = EFFICHENCY PVT

Comparative graph of thermal performance

700
600
| s00
400

=————HEMIBFHER-CAL IRRADIANCE

for both collectors at 352. 23/03/2021

-+ 1100
b 1060
00

+ 300

200
100
1]

B34 936 4B 120D 1312 1424 1536 1648 W00 1912

Collector Type (MJ) (MJIm?) (MJIm?)
Solar Thermal .
Sammler Aris 2004 36,7 17,3 28,1
FEGEN
PVT - CSKB-16PS 14,5 8,9 28,1

instantaneouws Efficiency |-

———EFFICIENCY 8T ———EFFICENCY PVT  ———HEMISFHERICAL TRRADMANCE

12,00 1312 1424 1536 1648 1800 19:12

(W/m?)

ieal Salar Iread
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SPRING TESTS

Table 5. Day 28/05/2020 at tilt 5©

Daily
Solar Thermal Solar Thermal Solar Irradiation on Thermal
Energy Production Energy Production collector plane Efficiency
Collector Type (MJ) (MJIm?) (MJ/m?) (%)
Solar Thermal
Sammler Aris 2004 a6 13 27 0,58
FEGEN
PVT — CSKB-16PS 14,9 9,1 29,7 0,31

Table 6. Day 29/05/2020 at tilt 35°

e Daily
E SolarPTthm?_l Solar Thermal SOIar“'"‘:'d'at;c’“ Therihal
nergy Production Energy Production on collector plane Efficiency
Collector Type (MJ) (MIIm?) (MJIm?) ()
Solar Thermal
Sammler Aris 2004 351 16,5 28,3 0,58
FEGEN
PVT — CSK6-16PS 135 8,3 28,3 0,29

Comparative graph of thermal performance
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> CanadianSolar

,%2 linear power output warranty

10 ' product warranty on materials
and workmanship

MANAGEMENT SYSTEM CERTIFICATES*

IS0 3001:2015/ Quality managemant systam

150140012015 ¢ lards for envir g System

OHSAS 18001:2007 / International standards for occupational health & safety

PRODUCT CERTIFICATES*

1EC 61215/ IEC 61730: VDE/ CE

UL 1703/ IEC 61215 performance: CEC listad (US)
UL 1703: CS4

Take-z-way

&E(€O !

*We can provide this product with special BOM specifically cenified with salt
mist, ammania and sand blowing tests. Please talk 1o our local technical sales
fves Lo get your solutions.

CANADIAN SOLAR INC. is committed to providing high
quality solar products, solar system solutions and services

to customers around the world. No. 1 module supplier for
quality and performance/price ratio in IHS Module Customer
Insight Survey. As a leading PV project developer and
manufacturer of solar modules with over 30 GW deployed
around the world since 2001.

ALL-BLACK
CS6K-295|300|305|310 MS

Canadian Solar's All-Black C56K-MS modules
enhance the aesthetics of our 5 bus bar mono
modules while providing a higher energy output.
All-Black CS6K-MS modules are equipped with
Mono-PERC cells, a dark colored backsheet and a
black frame.

KEY FEATURES

9 % more power than
conventional modules

Excellent performance at low irradiance
of up to: 97.5 %

Improved energy production due to low
temperature coefficients

IP68 junction box for long-
term weather endurance

Heavy snow load up to 6000 Pa,
wind load up to 4000 Pa *

ENGINEERING DRAWING (mm)

ALL-BLACK CS6K-295MS / I-V CURVES

Rear View Frame Cross Section A-A
A
) _JS.Q] i
3 —t =
[ -l
Mounting Hole
p— e i1 | v
AN neg FTE ALpLA
i : T
| ! ! A W oowir sc W
| sd [ ] 00 Wi 5c W
- = & | a | | | 0 Wi a5
1135 949,
L] &0 Wim® e B
ELECTRICAL DATA | STC* MECHANICAL DATA
All-Black CS6K 295MS 300MS 305MS 310MS  Specification Data
Nominal Max. Power (Pmax) 295W  300W 305W 310w Cell Type Mono-crystalline, 6 inch
Opt. Operating Voltage (Vmp) 323V 325V 327V 329V Cell Arrangement 60 (6x10)
Opt, Operating Current (Imp) 9.14A B324A 933A 943A Dimensions 1650%992 =35 mm (65.0%39.1 «1.38 in)
Open Circuit Voltage (Voc) 395V 39.7V 399V 401V Weight 18.2 kg (40.1 Ibs)
Short_C|rc_|:m Current (Isc) o ?5 A 9. 83 A 9 91 A 9 9:!_3 A Front Cover o 3.2mm tt-.lnﬁ'g_d glass
Frame Material Anodized aluminium alloy
Operating Temperature -40°C - +85°C ~ JBox 1P68, 3 diodes
Max. System 1000V (IEC/UL) or 1500 V(IEC/UL)  Cable 4.0 mm? (IEC), 12 AWG (UL),
Module Fire Performance TYPE 1 {UL 1703) or 1000 mm (39.4 in)
CLASS C(IEC 61730) Connector T4 series
Max. Series Fuse Rating 154 Per Pallet 30 pieces
Application Classification Class A Per Container (40'HQ) B40 pieces
Power Tolerance U ~* 5 W

* Under Standard Test Conditiens (5TC) of irradiance of 1000 Wim?, spectrum AR
1.5 and cell termperature of 25°C.

ELECTRICAL DATA | NMOT*
All-Black CS6K 295MS 300MS 305MS 310MS

TEMPERATURE CHARACTERISTICS

Specification

Data

Temperature Coefficient (Voc) -0.29 % /°C

Nominal Max. Power (Pmax)  218BW 222W 226W 230W
Opt. Operating Voltage (Vmp) 29.7V 300V 302V 304V
mp) - TADA 7ABA T55A
Open Circuit Voltage (Voc) 36 9V 372V 374V 376V
Short Circuit Current (Isc) 787A 793A 759A BOGA

* Under Mominal Module Operating Temperature (MMOT), imadiance of 800 Wim?,
spectrurn AW 1.5, ambient temperature 20°C, wind speed 1 m/fs,
PERFORMANCE AT LOW IRRADIANCE

Outstanding performance at low irradiance, with an
average relative efficiency of 97.5 % from irradiances,
between 200 W/m?and 1000 W/m? (AM 1.5, 25°C).

* The specifications and key features contained in thls datasheet may deviate sllghtly
from our actual products due to the on-gong i and product

Canadian Solar Inc. reserves the right to make necessary adjustment to the
information described herein at any time without further notice,

Pleaze be kindly advised that PV modules should be handled and Installed by
qualified people who have professional skills and please carefully read the safety and
installation instructions before using our PV madules.

CANADIAN SOLAR INC.

545 Speedvale Avenue West, Guelph, Ontario N1K 1E6, Canada, www.canadiansolar.com, support@canadiansolar.com

Temperature Coefficient (Isc) 0.05 % /°C
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Comparison of results for both devices was done in numerical tables and graphics. From the point of view of a photovoltaic device, both modules have been operating at their maximum power point through the connection to a maximum pow@fAMPLONA

point tracking system (MPPT). In addition, heat exchanger of the PVT collector has been operated with a water flow across the heat exchanger for the full exposure time

Day 25/08/2020 — Tilt 5° Tilt 5° — Day 25/08/2020; Time Period: 9:10:34 — 19:59:59
Average v
; ; ; 2 PV Module PVT Collector Solar Energy Performance : Device
Tlr:elgesr;od Sl :mblent Air Device Device irradiation production ETT TE"?:::::”E Efficiency
3 i 2 os 0,
19'_59'.59 (W/m?) emTfélature Temperature (°C) Temperature (°C) H (Wh/m") E (Wh) PR (%) °€) n (%)
=l (30.3734.0-001) (30.3734.0-003) 30.3734.0-001
. FEGEN PVT 6950 1820 89.6% 39.2 16.0%
Min. 80.5 16.7 19.2 25.0 CEKE-1EPS.
30.3734.0-003
Max. 940.6 36.2 62.2 46.3 CANADIAN SOLAR 6950 1780 87.6.% 45.7 15.6%
CS6K-295MS
Day 26/08/2020 — Tilt 35° Tilt 35° — Day 26/08/2020; Time Period: 9:10:34 — 19:59:59

. . ! : PV Module PVT Collector Average :
Rome besiod Irradiance G Armilent Nir Device Device J So.lar. Energ:f Perfor"_‘ance Devicge D_Bfﬂce
9:10:34 2 Temperature . A irradiation production Ratio Efficiency
19:59:59 (W/m”) Q) Temperature (°C) Temperature (°C) H (Wh/m?) E (Wh) PR (%) Temperature n (%)
(30.3734.0-001) (30.3734.0-003) (°C)
30.3734.0-001
Min. 57.2 20.2 20.8 25.4 FEGEN PVT 7471 1990 88.4% 40.1 15.8%
CSKb-16PS.
Max. 1024.6 31.7 58.7 47.8 30.3734.0-003
CANADIAN SOLAR 7471 1923 88.1% 43.0 15.7%
CS6K-295MS

62.2-46.3= 15.9x0.39=6.2x 100/ 17.72 = 35% more electric production before losses for the PVT vs PV

; 58
. power, device and (Tile angle: 5%) - Instantaneous generated power, device temparature and Efficiency (Tilt angle: 352)
0 .
i
; ' 10
= 20 ’ A "'?v . s
: : ¥y ] 1w
” :
o 1 v
E X ~ E am H 1
H i H
i i E i £
3 wn
L - ] £ S
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2w ¥ :
k 2w =
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Comparative graph of electrical Comparative graph of electrical
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Day 21/11/2020 - Tilt 5°
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Tilt 5° - Day 21/11/2020; Time Period: 9:36:01 — 15:35:59

Average

PV Modul PVT Collect
Time Period Global Ambient Air ? e olec 2
: Device Device
9:36:01 Irradiance Ig Temperature - U
15:35:59 {w,'mz) °c) Temperature (°C) Temperature (°C)
E . (30.3734.0-001) (30.3734.0-003)
Min. 239.3 5.6 9.9 14.8
Max. 536.4 15.5 31.4 239
Average 4449 11.7 25.4 211

Global Solar Energy Performance Dovice Device
irradiation production Ratio Efficiency
He (Wh/m?) E (Wh) PR (%) Tem':fgt"'e n (%)
30.3734.0-001
FEGEN PVT 2669 761 97.6 211 17.4
CSK6B-16PS.
30,3734.0-003
CANADIAN SOLAR 2669 736 94.3 254 16.8
CS6K-295MS

Day 22/11/2020 - Tilt 35°

Tilt 35° — Day 22/11/2020; Time Period: 9:02:51 - 16:59:59

Average

Time Period Global Ambient Air i Mc:dule ] Col.lector
: Device Device
9:02:51 Irradiance g Temperature o "
16:59:59 (W/m?) °€) Temperature (°C) Temperature (°C}
S (30.3734.0-001) (30.3734.0-003)
Min. 194.6 0.3 7.2 14.6
Max. 873.9 13.7 45.5 315
Average 654.9 9.8 334 26.0

Global Solar Energy Performance i Device
irradiation production Ratio Device Efficiency
He (Wh/m?) E (Wh) PR (% Tem':'fcr;’t”re n (%)
30,3734.0-001
FEGEN PVT 5027 1479 97.2% 26.0 17.4%
CSKB-16PS.
30,3734.0-003
CANADIAN SOLAR 5027 1444 94.9.% 334 17.0%
CS6K-295MS

Instantaneous generated power, device temperature and Efficency (Tilt angle: 57)

£

Paretas [W]; Duvica bemperaurs (4}
i %
ey %)

ST.PVT|C) T PV[EC) #P.PVT(W) «P.PV(W) SEMPVT(X] SEM PVDY)

Comparative graph of electrical

A rEA v - Atk =l mm~lACA~ID1711 /900N

no electric production difference for the PVT vs PV

Instantaneous generated power, device temperature and Efficiency (Tilt angle: 352)

9 .

2 Iy o
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Day 24/03/2021 - Tilt 5° Tilt 5° — Day 24/03/2021; Time Period: 8:06:45 — 18:20:35
PV Module PVT Collector
Time Period Global Ambient Air = " 2 Global Solar Energy Performance Aver.age Device
3 Device Device o, ! ¥ Device =
8:06:45 Irradiance g Temperature Temperature (°C) Temperatire {4C) irradiation production Ratio Tamiparatura Efficiency
2 2
:20: i Hg (Wh/m E(Wh PR (% %
el Wi ) (30.3734.0-003) (30.3734.0-001) s (Wh/m’) (W ) (°c) ke
i 30.3734.0-001
Min. 107.8 3.1 35 132 FEGEN PVT 6161 761 94.4 263 16.9
CS5K6-16PS
Max. 876.6 20.8 46.5 326 30.3734.0-003
CANADIAN SOLAR 6161 736 91.8 33.2 16.4
Average 602.2 154 33.2 26.3 CS6K-295MS
Tilt 35° — Day 23/03/2021; Time Period: 7:48:35 — 18:29:33
Day 23/03/2021 - Tilt 35° Average
E 2 N : PV Module PVT Collector E_iloha‘l S?Iar Energ\_f Perforrr_lance Device D‘E\_HCE
Time Period Global Ambient Air Dt Device irradiation production Ratio Tt et Efficiency
7:48:35 Irradiance Ig Temperature o h Hg [thmz} E (Wh) PR (%) pﬂ n (%)
18:29:33 (W/m?) °€) Temperature (°C) Temperature (°C} (°c)
s (30.3734.0-003) (30.3734.0-001) 30.3734.0-001
. FEGEN PVT 7845 2112 921 274 16.5
Min. 45.2 45 0.9 10.6 CSK6-16PS
30.3734.0-003
Max. 1085.2 19.3 51.7 36.8 CANADIAN SOLAR 7845 2078 90.7 31.4 16.2
CS6K-295MS
Average 706.8 14.7 31.4 27.4

43.0=8.7x0.39=3.4x 100/ 17.72 = 19% more electric production before losses for p'-~"t/Tem Dt

Instantaneous generated power, device temperature and Efficiency (Tilt angle: 52) Instantaneous generated power, device temperature and Efficiency (Tilt angle: 357)
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e e 184
50
i 4%
¥ o | 1% g,
] = &
£ i {0 b3 g
£ PR
%w:- % E %
: \ i
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#T.PVT(®C) +T.PVI(RC) «P.PVT (W] PPV (W) «EM. PVT (%) o Eff. PV[%)

Comparative graph of electrical Comparative graph of electrical
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Tilt 5° - Day 28/05/2020 Time Period: 8:37 to 20:46
Day 28/05/2020 - Tilt 5° Solar Energy Performance 2::2?: Sample
irradiation production Ratio Efficiency
Time Period - Ambient Air UMl RVT Collectox H (Wh/m?) E (Wh) PR (%) Temperatire n(%)
8:37:31 Irradiance G Temperature Sample Sample (°C)
iy (W/m?) ¥ Temperature (°C) Temperature (°C) 30.3734.0-01
20:46:45 (°c) (30.3734.0-001) (30.3734.0-003) FEGEN PVT 8262 2109 87.3% 403 15.6%
CSK6-16PS.
Min. 72 17.6 23.1 27.7 30 3738.0.08
CANADIAN SOLAR 8262 2113 87.5.% 46.9 15.6%
Max. 1004 32.1 60.9 47.5 CS6K-295MS

Tilt 35° — Day 29/05/2020 Time Period 8:22 to 20:20

Day 29/05/2020 - Tilt 35°

Solar Energy Performance Device Device

Time Period . Ambient Air PV Module PVT Collector irradiation production Ratio Temperature Efficiency
8:27:41 Irradlamie G Tamparatirs Sample Sample H (Wh/m?) E (Wh) PR (%) (°c) n(%)
(W/m") Temperature (°C) Temperature (°C)
20:26:097 °c) (30.3734.0-001) (30.3734.0-003) HATA00.
FEGEN PVT 7927 2009 86.7% 40.1 15.5%
Min. 79 16.1 16.4 26.4 CSK6-16PS.
30.3734.0-03
Max. 1034 306 60.1 496 CANADIAN SOLAR 7927 2016 87.0% 42.1 15.5%
CS6K-295MS

60.9-47.5= 13.4x0.39=5.2x 100/ 17.72 = 29% more electric production before losses for the PVT vs PV

power, device p and Effici (Tilt angle: 52) Instantaneous generated power, device temperature and Efficlency (Tilt angle: 35%)

BurTusmarsce Rutin [5)

Pl WY; Divics wm st (401
Pesfurmance Ratio {5}
Power (W); Device temperature (+0)

Ww Hranr
ST.PVT(2C) #T.PV(2C) #P.PVT(W) ~P.PV(W) #Eff.PVT(%) ®EFf. PV(%) ST.PVT(5C) #T.PV(2C) #P.PUT(W) «P.PV(W) #EH. PVT(%) #Eff. PV(%)
Comparative graph of electrical Comparative graph of electrical
A rEA v - Atk =l mm~lACA~ DO /NAC /90N A rE A v
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FEGEN SOLAR MODULES

e All-Inclusive

OepULKEC Kapmiveg yio ZNX, ] cuvduooTikd pe B€ppavon xwpou. Movtéla pe emnitolyo AEBnta cupmiukvwaong agpiov, 1 evowpotwpévn avtAia Beppotntag yia ZNX. YBPLOIKEG Kaumiveg pe solar inverter Kol cUGTOLXLES
prataplwv. Eowteptkn R e€wtepikn Stopodpdwon. Katdpynon ocuykpoloswv euBUvng mpopnBesutr/eykataotdtn.

¢ Plug & Play

To tavta givatl mpo-cuvappoloynpéva. TOoo oL eEWTEPIKEG OEPULKEG EVWOELS, OO0 KOl Ol EOWTEPLKES NAEKTPLKEG. ZedOpTwia, cUvEeon, Asttoupyia. Apeco Eskivnua.

* ITEYOVO

ItBapn IP55 KATAOKEUN TIOU AVTEXEL aKpaieg MEPLBAANOVTIKEG CUVONRKEG Kol £€0LKOVOLOUV XWPO OTO KTiplo, ealeidovtag To ecwTePLKO AeBNTOCTACLO/UNXOVOOTAGLO. EUKOAN TTpOGBacn cuvtnpnaong.

¢ EcwTtepPLKOU XWPOU

IP20 thin tank oxedlaopog, yLlo oLlkLakn xpnon.

* ApBpwto

Aadopa peyédn Bactopéva otnyv dla mAatdoppa. Avvatotnta mopdAAnAng eykatdotacng yla tn dnutoupyia peyaiou eéwtepikol Aefntootaciov/pnxavootaciov. EUkoAn StaotactoAdynon tng eykataotaong. Atdtaén
Aewtoupylog doxelwv o Lebyn yla peyalutepn toxutnta Béppovonc.

¢ EvéAkto

Mropetl va toroBetnOel omoudnmote PeTOEU MOpAYWYNG KAl KATavaAwaon. 2 opodEg, umalkovia, Slapepiopata f MoOAUKATOLKIEG, EEWTEPLKA O Toixoug, oe otéyaotpa parking. Elvatl tbavikd yla Eevodoyeia resort pe
bungalows.

e AfLomoto

‘OAa ta povTéAa £xouv 0To Beppkd péEpog éva cuotnua back up pe avtAio DC mou evepyormoleital oo eva pkpo pwtoBoAtaikd panel, e€aodaliloviag £ToL ampoOoKomTn AELTOUPYLA OKOUN KOl O TIEPLTTWON SLAKOTIG
pebpoTog, cupmepthapBavopévne tne Asttoupyiag amdPuéng, n omoia KPATAEL TNV eyKatAotoon o€ Asttoupyia BEATIOTNG BEpHOKPOOLAG KATW ATTO OMOLECONTIOTE KALPLKEG CUVONKEC.

o OWKLOKA Kol BLOpnXowvLKA povtéAa

Ava kapriva, oto Beppko pHéEpog uttapxouv doxeia armd 120 Altpa £wg kot 500 Altpa yLa To OLKLaKA HOVTEAQ, Kot €wg 1000 Altpa yia Tol BLOUNXOVIKA. XTO NAEKTPLKO LEPOC, OTA OLKLOKA HOVTEAQ Ta solar inverters ptavouv

ova Kaprmiva €wg kat 30kW evw ota Blopnxavikd £wg ta 180kW. Yridpxouv Kat eTIAOYEC OLKLOKAG KAUTTVAG HE eTILITAEOV pmatapia €wg kot 15kWh.

o MAaureldo 11e avuriica AC A DC



FEGEN SOLAR MODULES

US MARKET
TSM & HSM MODELS
TYPE TANK PUMP RADIANT POOL HEAT INVERTER  STORAGE
Res Us gal DC HEATING HEATING PUMP kW kWDC kWh
Com Min-Max AC R Code P Code H Code Min-Max Min-Max
DSU Res 40/50/80 DC - Optional 0 - - -
ASU Res 40/50/80 AC - Optional 0 - - -
DDU Com 160 DC - Optional O - - -
ADU Com 160 AC - Optional O - - -
HSM Qutdoors
ODSU Res 40/50/80 DC - Optional O - 7/8/14/16 -
OASU Res 40/50/80 AC - Optional O - 7/8/14/16 -
ODDU Com 160 DC - Optional O - 32/63/188 -
OADU Com 160 AC - Optional O - 32/63/188 -
HSM
|ASU Res 40/50/80 DC - Optional O - 7/8/14/16 -
IDDU Res 40/50/80 AC - Optional O - 7/8/14/16 -

IDDU Com 160 DC - Optional O - 32 -




FEGEN SOLAR MODULES

EU MARKET
TSM & HSM MODELS FOR EU MARKET
TYPE TANK PUMP RADIANT POOL GAS HEAT INVERTER ~ STORAGE
Res Liters DC HEATING HEATING kW PUMP kW kWDC kWh
Com Min-Max AC R Code P Code G Code H Code Min-Max Min-Max
DSE Res 160-500 DC - 0] 0/25-40 - - -
ASE Res 160-500 AC - (0] 0/25-40 - - -
DSHE Res 200-260 DC - (0] - 1.6 - -
ASHE Res 200-260 AC - 0] - 1.6 - -
DSRE Res 600 DC YES (0] 0/25-40 - - -
ASRE Res 600 AC YES ] 0/25-40 - - -
DDE Com 1000 DC - (0] 0/25-40 - - -
ADE Com 1000 AC - (0] 0/25-40 - E -
DDHE Com 520 DC - 0] - 3.2 - -
ADHE Com 520 AC - (0] - 3.2 - -
ODSE Res 160-500 DC - 0 0/25-40 - 3-32 -
OASE Res 160-500 AC - (0] 0/25-40 - 3-32 -
ODSHE Res 200-260 DC - 0] - 1.6 3-32 -
OASHE Res 200-260 AC - o] - 1.6 3-32 -
ODSRE Res 600 DC YES (0] 0/25-40 - 3-32 -
OASRE Res 600 AC YES (0] 0/25-40 - 3-32 -
OSDSE Res 160-500 DC - o] 0/25-40 - 6-8 4-12
OSASE Res 160-500 AC - (0] 0/25-40 - 6-8 4-12
OSDSHE Res 200-260 DC - (0] - 1.6 6-8 4-12
OSASHE Res 200-260 AC - ] - 1.6 6-8 4-12
OSDSGE Res 160-500 DC - 0 6-8 4-8
OSASGE Res 160-500 AC - (0] 6-8 4-8
OSDSRE Res 600 DC YES ] 0/25-40 - 6-8 4-12
OSASRE Res 600 AC YES O 0/25-40 - 6-8 4-12
OSDSRGE Res 600 DC YES (0] 6-8 4-8
OSASRGE Res 600 AC YES (0] 6-8 4-8
ODDE Com 1000 DC - 0] 0/25-40 - 32-188 -
OADE Com 1000 AC - (0] 0/25-40 - 32-188 -
ODDHE Com 520 DC - (0] - 3.2 32-188 -
OADHE | Com | 520 AC | - 0] - | 3.2 | 32-188 -




FEGEN SOLAR MODULES

EU MARKET
TSM & HSM MODELS FOR EU MARKET
TANK PUMP RADIANT POOL GAS HEAT INVERTER  STORAGE
Liters DC HEATING HEATING kW PUMP kW kwDC kWh
Min-Max AC R Code P Code G Code H Code Min-Max Min-Max
Indoors
IDSE Res 160-500 DC - @] 0/25-40 - 3-32
|ASE Res 160-500 AC - @] 0/25-40 - 3-32
IDSHE Res 200-260 DC - O - 1.6 3-32
|ASHE Res 200-260 AC - @] - 1.6 3-32
IDSRE Res 600 DC YES @] 0/25-40 - 3-32
|ASRE Res 600 AC YES @] 0/25-40 - 3-32
ISDSE Res 160-500 DC - @] 0/25-40 - 6-8 4-12
ISASE Res 160-500 AC - @] 0/25-40 - 6-8 4-12
ISDSHE Res 200-260 DC - @] - 1.6 6-8 4-12
ISASHE Res 200-260 AC - @] - 1.6 6-8 4-12
ISDSRE Res 600 DC YES O 0/25-40 - 6-8 4-12
ISASRE Res 600 AC YES @] 0/25-40 - 6-8 4-12
IDDE Com 1000 DC - @] 0/25-40 - 32
|ADE Com 1000 AC - @] 0/25-40 - 32
IDDHE Com 520 DC - @] - 3.2 32
IADHE Com 520 AC - @] - 3.2 32




Solar Modules HSM

Hybrid Solar DC scalable outdoor enclosure with integrated 3ph
inverter for residential and small commerdial installations - EU

Solar Modules HSM

Hybrid Solar DC scalable outdoor enclosure with integrated 3ph
inverter for residential and small commercial installations - EU

| E13131-T160DSE | E13131-T200DSE | E13131-T300DSE | E1313I-TS00DSE
| E1316I-T160DSE | E13161-T200DSE | E13161-T300DSE | E1316I-TS00DSE

Fegen Solar Modules SM series are All-in-One, Plug & Play, Outdoor, Scalable encdosures that
| incorporate all solar thermal and solar electric distribution gear for buildings in one device,

® Tight double door dimensions e Solar back up system for redundancy
e 160-500 liters water storage ® Defrost system for reliability
i = | s Integ d heating el » Solar pool gear option (P extension coded)
| = * Simple DC pump design * Robust protected ilated 3ph

CABIN GENERAL CHARACTERISTICS 13-16kWdC inverter

Thermal Part Electrical Part
RITTALTS 8

800 x 2000 x 800 mm 400 x 2000 x 800 mm
31,50 % 78,74 x 31,50 Inch 15,75 % 78,74 x 31,5 inch

Protection category IP to IEC 60 529 ' P55

Scalabi

ty | Unlimited
e ——— — o T Py e
;F.‘.W.J..\;als ......................... pe—— i DNV, Loycs Regtr of S,
Russian Martime Register of Shipping, UL + C-UL
Ceficates EAC IK-Code, Protection category
SOLAR TANK CHARACTERISTICS T160 T200 T300 T500
Type Sammler SV

Solar tank capacuty ) 200 It/ 50 gal
’ " 580 x 1058 mm 580 x 1292 mm 580 x 1735 mm 750 x 1674 mm
B diviensions Wkl 22,83 X 41,6 Inch 22,83 x 50,3 Inch 22,83% 68,3 Inch 29,566 inch

Certification SRCC, Solar Keymark, CE Solar Keymark, CE

DC CIRCULATION PUMP
General Data
DC Solar Pump
10W (6-24 \Vdc)
22Lpm/6Gpm

1109C f 230 %F
10 bar

Number of DC Pumps

Over-temperature, ovednad Over voltage, dry runrung pmtectlon

TECHNICAL DATA AND TYPES
Fimer type code PVI-10.0-TL-OUTD PVI-12.5-TL-OUTD

Input side

Absolute ma;umum DC input voltage (V...

30 \f(ad]. 250,500 V)
0.7  Vistart._.850 V/ (miin 200 V)

B : i y ears il ? S - —
DC power limitation for each MPPT with independent % f
configuration of MPPT at P,_, max unbalance example ﬂ;gﬁmjﬁw [%n\micfsoo\fq
Maximum DC input current (Idcmax) /
for each MPPT (IMPFTmax) SA0ALTOA FOAIE0A
Maximum input short circult current for each MPRT | . 220A

Number of D input pairs for each MPPT 2

DC connection type PV quick fit connector
Reverse polaratv protectlnn Inverter protection only, from limited current source
Input over vaoltage pmtechnn for each MPPT- varlstnr : Yes

25411000V
15471000V
AC arid cannec:uon type Three-phase 3W+PE or 4W+PE

Maxlmum apparent power (5.}

'ma

Ral.ed AC grid voltage (V)

> 0,995, adj. + 0.9 with Pacr = 125kw.i:
0.8 with max 13.8 kA

> 0,995, adj. + 0.9 with Pacr = 10.0
KW = 0.8 with max 11.5 KA

AC connection wpe Sorew terminal block, cable gland M40

Anti-istanding prntemon According to local standard
“;I.ammun'.t"e.;ctemal AC n.;.vércﬁr}ent.;mtectlcn . 25A
."Gutﬁa; mwmtagepmtemcn S ER e i

User interface

Fimer Type code PVI-10.0-TL-OUTD PVI-12.5-TL-OUTD

| Wired local menitoring PVI-USB-RS232_485 (opt.)

"""""""" VN300 Wifi Logger Card (opt.), VSN700 Data Logger (opt.)

:"\_.'\r_lreiess local monitoring - ) ) WSN3D0 Wifi LoggerCard (opt,)




Solar Modules TSM

| ¢ ( — N Solar Thermal AC indoor enclosure for residential DHW
installations with 24kW tankless gas condenser - EU

T160I-AGE

Fegen Solar Modules SM series are All-in-One, Plug & Play, Indoor, Th
enclosures that incorporate all solar thermal distribution gear for buildings in

one device.
-No need of a conventional -Immediate start-up
Indoor boiler room -No responsibility conflicts
-Mo on-site labor cost -Easy control and maintenance
= 160 liters very thin design = Solar back up system for redundancy
e Integ i heati 1 t o Defrost system for reliability
* Robust AC pump design with » Integ d 24kW e gas « 4
controller

Thermal Part

950 x 2200 x 350

Dedarations ; Declaration of conformity, Manufacturer's declaration
CONTROLLER General Data

Type Caleffi iSolar
___Dumensmns " )

Outoutém : or 2 triac or standard relays

.Sv\utchmg Capaotlx 1A-115VAC
Power Su pply 12V - 24Y

Power Consumpuon 1W, 1.5va
e e
AT adjush-nent range 2-40° AT (1-20 *K)
' 22 AT (1 %K)
20 AT % 10 AT (1% £ 5 AT)

210 - 375 °F (100 - 190 °C)
230 - 395°F (110 - 200 °C)
50 - 195 OF (10 - 90°C)
15- 50°F (-10- 10°C)

Min. col _r;tar temperature option

[ Agency approvals

| Length 01; collector black catll.e
L i tank ble

Solar Modules TSM

Solar Thenmal AC indoor enclosure for residential DHW
installations with 24kW tankless gas condenser - EU

SOLAR TANK CHARACTERISTICS Ti60 Residence Condens KIS 25
p—r—
; Heat input 20kW 17200 keal'h
Solar tank capacity 160k /40 gal

Maximum heat output (80/60°C 19,64 16,890
580 x 1058 mm / 22,83 x 41,6 inch mdraum hask auput (BUBETE) af

................. - | Mini ] 5.44
1.50 - 4,00 KW (UL Ready) - not included

2 % magnesium anodes

Domestic Hot Water

| He.aL input
Cemﬁcamon CE

Ma)ﬂmum heat outpur

General Data General Data "M ..... mum heat input

Type Caleffi 279 serles [

Minimum heat output

Height (with controller extension): 381 mm ] _
Width {with insulation) : 203,2 mm CH/DHW

Heat input at minimum with installation in

% 98,2 -97,9

water, glyeol solutlon
50%

air separator side supply: 320°F (160°C),
pump shde return: 230°F (110°C)

145 psi (10 bar)

=20 ta 320°F {-30-160°C)

a0 psi (6 bar)

1/4 psi (2 kPa) L 'ff.?.

Category IIZH3P

-20 to 320°F (-30-160°C) Power supply voltage. V- Hz 230-50
) Pmm:non level i A5D

15 to 230°F {-10-110°C)

Stop Inss w 45
MNeminal chimney and skirt losses with
bumer off b 0.4

Oto 145 psi (0-10 bar) Nominal cthnne\r and skirt losses with

b 1,48
burner on 4
32 to 320°F {0-160°C)
MNeminal chimney and skirt losses with
3/4" female straight thread bumer on at mﬁr;rnum % 1,16

7

________ _ | Neminal Ios..es through the casmg th 032
Fill‘drain connections with hose connection 9/16" OD (15 mm) bumer on r

CH Operation

Pf&ssure maximum temperature

Shut-off valve bo

Selection field of the heating water tem-
perature

In strument hold-er ﬁnmg body

instrurnent holder fitting sealing

Expansmn ta nk pr&charge bar 1

DHW operation

Maximum pressure

slements

lnsuLabon density

Insulation thermal conductivity

Flow regulator

Insulation reaction to fire (ULS4)



FEGEN SOLAR MODULES

CITY HOTEL APPLICATION

GREECE 224Bed 750m*Roof 5* CITY HOTEL

CONSUMPTION

ELECTRIC (€)

DHW {€) Tankles

SUMMER RESORT APPLICATION

GREECE 720Bed 4* ISLAND SUMMER RESORT

INPUTS

BUNGALOWS

MAIN BUILDING

125.000 45 000 9*60 Beds 45,000
DHW I\{Iam Building DHW Oil Tanks
TOTAL 170,000 Qil Tanks
FEGEN GEAR - BUNGALOWS
FEGEN GEAR
_ DESCRIPTION COST (€)
DESCRIPTION COST (€)
9 * 40 * PVT panels 135,000
128 * PVT panels 44,000 9 * HSM 16kW 1000L 135,000
2 * HSM 24kW 1000L 40,000 TOTAL 120,000
4 * TSM 1000L 36.000 FEGEN GEAR - MAIN BUILDING
TOTAL 120,000 DESCRIPTION COST (£€)
300 * PVT panels 113,000
PRODUCTION 2 * HSM 57kW 1000L 40,000
Simse 2 * TSM 1000L 14,000
TOTAL 167,000
56,800 kWh 4,489 m3
PRODUCTION - BUNGALOWS
9,230 € 9,590 €
ELECTRIC DHW
TOTAL 18,820 €

SAVINGS

ELECTRIC

7.4%

DHW

21.3%

6.4 Years

28,550 €

18,180 €

l TOTAL | 46,730 € I

PRODUCTION - MAIN BUILDING

ELECTRIC DHW
20,800 € 18,000 €
TOTAL 38,800 €

ROI BUNGALOWS

ROI MAIN BUILDING

ROI TOTAL

5.8 Years

4.3 Years

5.1 Years

RESIDENTIAL APPLICATION

CALIFORNIA

f HOUSE wit

FEGEN GEAR

DESCRIPTION

40 * PVT panels 16,000
1*H5M 12kW 50gal 22,000
TOTAL 38,000

PRODUCTION

ELECTRIC (S)

DHW + POOL (5)

4.5 Years




Simply Innovative

2252 W Carson St 31, Pentelis Av.

Torrance, CA 90501 15235 Vrilissia Attiki

T:+1.916.516.9099 T: +30.210.613.0740
USA GREECE

info@fegensolar.com

www.fegensolar.com
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