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Emmvee Solar Systems Private Limited
Att. Mr. Srinath Thippegowda

Solar Tower # 55, 6 TH Main, 11 TH Cross
Lakshmaiah Block, Ganganagar
Bangalore — 560024

India

VU029019-0-20
PSK / AN

ASSUNTO « SUBJECT
Solar Keymark Certificates

Please find enclosed the Solar Keymark Certificates issued with the following references:

o PSK-001/2020, for Solar Thermal Collector ES2000A, issued for substitution of PSK-

o I?’%E;ggfglzom for Solar Thermal Collector ES2000B, issued for substitution of PSK-

. g%?é-zggs’?/’zozo, for Solar Thermal Systems T15&T20, issued for substitution of PSK-

. g%z?ggz,fzozo, for Solar Thermal System T30, issued for substitution of PSK-
008/2017.

Yours sincerely,

Ana Neves CB'

Ana Neves Sol
Process Engineer

Membro de: Member of:

L f Y

Eurstor-butiing

Sede:R. José Afonso, 9 + 2810-237 Almada -« Tel. 351.212 586 940 — Fax 351.212 586 959 — e-mail: mail@certif pt C P B i
Coimbra: R Cor. Veiga Simdo, Ed. CTCV + 3025-307 Coimbra - Tel. 351.239 499 207 — Fax 351.212 586 959 — e-mail: coimbragcertifpt | esaie (i
Porto: R. dos Plétanos, 197 - Ed. AIMMAP « 4100-414 Porto » Tel. 351.220 500 665 — Fax 351.212 586 959 — e-mail: porto@certif pt L‘”"_“n:?“‘:j




Certiﬁcate no.
Certificado n°

PSK-001/2020

Name and address of certificate holder:

Nome e morada do titular do certificado:

Product:
Produto:

Type references:
Referéncias:

Trademark(s):
Marca(s) comercial(is):

Technical characteristics:
Caracteristicas técnicas:

This product is in conformity with:
Este produto estéd em conformidade com:

Certificadoll

EMMVEE SOLAR SYSTEMS PRIVATE LIMITED
Solar Tower # 55, 6 TH Main, 11 TH Cross

Lakshmaiah Block, Ganganagar

Bangalore — 560024, INDIA

Thermal solar collector
Colector solar térmico

ES2000A

SOLARIZER

Summary of EN 12975 Test Results: Registration No. PSK-001/2020

(in annex)
Resumo dos resultados dos ensaios realizados segundo a norma EN 12975:
Registo N° PSK-001/2020 (em anexo)

EN 12975-1:2006+A1:2010, EN 12975-2:2006

and with the Specific Keymark Scheme Rules for Solar Thermal Products
e com as Regras Particulares do CEN Keymark Scheme para Produtos Solares Térmicos.

Test report(s) no. / issued by:
Relatdrio(s) de ensaios n°(s) / emitido(s) por:

Additional information (if any):
Informagéo adicional (se existir):

This certificate is valid until:
Este certificado ¢ vélido até:

and supersedes certificate no:
e substitui o certificado n°:

Date of issue:
Data de emisséo:

Francisco Barroca
General Manager / Diretor Geral

30.1842.0-3-1, 30.1842.0-4-1and /e 30.1842.0 / CENER

2022-06-28

PSK-005/2017

2020-02-12

IKac

acreditacdo
geregndyu0

C0004 |
ISO/IEC 17065
Produtos

This Certificate includes one Annex with 2 (two) pages
Este Certificado é constitufdo por um Anexo com 2 (duas) paginas

Rua José Afonso, 9 E — 2810-237 Almada — Portugal — Tel.: 351. 21 258 69 40 — Fax: 351. 21 258 69 59

Certif — Associagio para a Certificagio
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Licence Number PSK-001/2020
Annex to Solar Keymark Certificate Date issued 2020-02-12
Issued by CERTIF
EMMVEE Solar Systems Private
Licence holder Country |INDIA
Limites
Brand (optional) SOLARIZER Web |http://www.emmvee.com
Solar Tower # 55, 6 TH MAIN, 11 TH Cross
by -mai i 5 X
Street, Numbaer Lashmalah Block, Ganganagar E-mail [srinath.t@emmbee.in
Postcode, City 560024 BANGALORE Tel +91]80 4323 3442 / 2333 2060
Collector Type |Flat plate coltector
Power output per collector
& - . Gb = 850 W/m2, Gd = 150 W/m2 & u=1.3 m/s
Collector name 2 E g % 85| 4% Om -9,
65| 62| 65| &2 [ ok [ 10k | 30k | 50K | 70K | 86K
m? mm mm mm W W w W w W
ES2000A 210 | 2044 | 1027 | 105 | 1,386 | 1,322 | 1,177 | 1007 | 812 636
Power output per m? gross area 660 630 S61 479 386 303
Performance parameters test method Steady state - indoor
Performance parameters (related to Ag) no, b al a? a3 a4 a5 a6 a7 as Kd
Units - [WHMKY WM J/(m3K) - Hm2K) | s/m | W/(m&K4| W/mxY| -
Test results 0.674 2.86 0.015 | 0.000 000 | 5,652 | 0.000 0.00 |0.0E+00| 0.86
Incidence angle modifier test method Steady state - cutdoor
Incidence angle modifier Angle 10° 20° 30° 40° 50° 60° 70° 80° 90°
Transversal Kegr coll 1.60 0.98 0.96 091 0.84 0.7 0.45 0.00 0.00
Longitudinal Kal coll 1.00 0.98 0.96 0.91 0.84 .71 0.45 .00 0.60
Heat transfer medium for testing Water
Flow rate for testing (per gross area, Ag) dm/dt 0.020 |kg/{sm?3)
Maximum temperature difference during thermal performance test {99, ) max 56 |K
Standard stagnation temperature (G = 1000 W/m?; 9, = 30 °C} 6255 216 |°C
Maximum operating temperature Oinax ap 85 |°C
Maximum operating pressure Pmax.op 800 |kPa
Testing laboratory Fundacién CENER hitp://www.cenar.com
Test report{s) 30.1842,0-3-1 Dated 12/06/2012
30.1842.0-4-1 14/06/2012
30.1842.0 Technical annex 22/06/2012
Comments of testing laboratory Datasheet version: 6.1, 2019-05-26
This callector was tested according to EN 12975-2 in 2012 E j\

CERTIF - Associagio para a Certificagiio

Rua José Afonso, 9E - 2810-237 Almada - Portugal
Tel: +351 212 586 940 / Faxt: 4351 212 586 959 / mall@certif.pt / www,certif.pt
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Annex to Solar Keymark Certificate Licence Number PSK-001/2020
Supplementary Information Issued 2020-02-12
Annual collector output in kWh/collector at mean fluid temperature 3,,

Standard Locations Athens Davos Stockholm Wiirzburg
Collector name |\")ﬂ 25°C  50°C 75°C | 25°C 50°C 75°C | 25°C 50°C 75°C | 25°C 50°C 75°C
ES2Z000A 2,087 1,483 948 | 1,594 1,090 663 (1,167 762 | 452 | 1,269 819 476

i

Annual output per m? gross area 994 | 706 | 451 | 759 | 519 | 316 | 556 | 363 | 215 | €04 | 3%0 | 227
Annual efficiency, n, 56% | 40% | 26% | 47% | 32% | 19% | 48% | 31% | 18% | 49% | 31% | 18%
Fixed or tracking collector Fixed {slope = latitude - 15°; rounded to nearest 5*)
Annual irradiation on collector plane 1765 kWh/m? 1630 kWh/m? 1166 kWh/m? 1244 kwh/m?
Mean annual ambient air temperature 18.5°C 3.2°C 7.5°C 9.0°C
Collector orientation or tracking mode South, 25° South, 30° South, 45° South, 35°

The collector is operated at constant temperature 3m (mean of in- and outlet temperatures). The calculation of the annual collector
performance is performed with the official Solar Keymark spreadsheet tool Scenocalc Ver. 6.1 (September 2019). A detailed
dascription of the calculations is available at http://www.estif.org/solarkeymarknew/

Additional Information

Collector heat transfer medium Water-Glycole
The collecter is deemad to be suitable for roof integration No

The collector was tested successfully under the following conditions:

Climate class (A+, A, B or C} | C -
G(w/m)> | B850 | 9. (°C) > I 10 | Hy (MJ/m’} > 14
Maximum tested positive ioad 1000 Pa
Maximum tested negative load 1000 Pa
Hall resistance using steel ball {maximum drop height) 25 m
Additional collector attribute(s)
Using extarnal power sourcefs) far normal operation || Active or passive measure(s} for self-protection
Co-generating thermal and electrical power Fagade collector(s)
Energy Labelling Information Additional Informative Technical Data
Reference Area, A, (m’) Hydraulic Designation Code Aperature Area, A, {m*)

ES2000A 2.10 9-V-12345-A:8,1912-C:18,1080-D 1.95

Data required for CDR (EU) No 811/2013 - Reference Area A,,; | Data required for CDR {EU) No 812/2013 - Reference Area A,

Collector efficiency (ne) | 52% Zero-loss efficiency (ny ) 0.66 -

First-order coefficient {a,) 2.86 W/Im2K)
Remark: Collector efficlency (neol} is defined in COR {EU) No 813/2013 [Second-order coefficient {a,) 0.015 W/mK?)
as collector efficiency of the solar collector at a temperature difference Incidence angle modifier 1AM {50°) 0,83 n

between the solar collector and the surrounding air of 40 K and a globat
solar irradiance of 1000 W/m?, expressed in % and rounded to the
nearest integer. Deviating from the regulation ncol is based on
reference area (Asol} which is aperture area for values according to EN
12975-2 or gross area for 1SO 9806:2017.

Remark: The data given in this section are related to collector reference areg
(A su) which is aperture areo for volues according to £N 12975-2 or gross
area for ISO 9806, Consistent dota sets for either aperture or gross area con
be used in calculations like in the regulation 811 and 812 and simulation
programs.

CERTIF - Associacdo para a Certificagio
Rua José Afonso, 9E - 2810-237 Almada - Portugal
Tel: +351 212 586 940 / Fax: +351 212 586 952 / mall@certif.pt / www.certif.pt




Certificate no.
Certificado n°®

PSK-002/2020

Name and address of certificate holder:

Nome e morada do titular do certificado:

Product:
Produto:

Type references:
Referéncias:

Trademark(s):
Marca(s) comercial(is):

Technical characteristics:
Caracferisticas técnicas:

This product is in conformity with:
Este produto esta em conformidade com:

Certificadoll

EMMVEE SOLAR SYSTEMS PRIVATE LIMITED
Solar Tower # 55, 6 TH Main, 11 TH Cross

Lakshmaiah Block, Ganganagar

Bangalore — 560024, INDIA

Thermal solar collector
Coletor solar térmico

ES2000B

SOLARIZER

Summary of EN 12975 Test Results: Registration No. PSK-002/2020
(in annex)

Resumo dos resuitados dos ensaios realizados segundo a norma EN 12975:
Registo N° PSK-002/2020 (em anexo)

EN 12975-1:2006+A1:2010, EN 12975-2:2006

and with the Specific Keymark Scheme Rules for Solar Thermal Products
e com as Regras Particulares do CEN Keymark Scheme para Produios Solares Térmicos.

Test report(s) no. / issued by:
Relatorio(s) de ensaios n°(s}) / emitido(s) por:

Additional information (if any):
Informagéo adicional (se existir):

This certificate is valid until:
Este certificado & valido até:

and supersedes certificate no:
e substitui o certificado n°:

Date of issue:
Data de emisséo:

Francisco Barroca
General Manager / Diretor Geral

30.1842.0-1-1 and /e 30.1842.0-2-1 / CENER

2022-06-28

.

PSK-006/2017

2020-02-12

Rac

acreditacio

| o004
| ISONEC 17065
i Produtos

This Certificate includes one Annex with 2 (two) pages
Este Certificado & constituldo por um Anexo com 2 (duas) paginas

Rua José Afonso, 9 E — 2810-237 Almada — Portugal - Tel.: 351. 21 258 69 40 — Fax: 351. 21 258 69 59

Certif — Associagdo para a Certificagio
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Licence Number PSK-002/2020
Annex to Solar Keymark Certificate Date issued 2020-02-12
Issued by CERTIF
EMM lar Systems Privat
Licence holder . NESSOIAGSySTEn € Country |INDIA
Limites
Brand (opticnal} SOLARIZER Web  |hitp://www.emmvee.com
Solar Tower # 55, 6 TH MAIN, 11 TH Cross
Street, Number Lashmaiah Block, Ganganagar E-mail |srinath.t@emmbee.in
Postcode, City 5601024 BANGALORE Tel +91|80 4323 3442 / 2333 2060
Collector Type | Ftat plate collector
Power output per coliector
& - - Gb =850 W/m2, Gd =150 W/m2 & u=1.3m/s
Collector name g E g & g % g 1) O -0,
g ® 0 2 G = o 2 0K 10K 30K 50K 70K 85K
m? mm mm mm W w W w w \
E£S20008 2.09 | 2,040 | 1,025 110 1,398 | 1,324 | 1,163 981 779 615
Power output per m? gross area 669 634 556 469 373 294
Performance parameters test method Steady stafe - indoor
Performance parameters (related to Ag) no, b al a2 a3 a4 a5 a6 a7 a8 Kd
Units - WAM?K) | W/AmK2) J/{mK) - K[ s/m | WHmM?K?)| w/im?KY) -
Test results 0.682 339 | 0012 | 0000 000 | 4,761 | 0.000 | 0.00 |0.0E+00| 0.87
Incidence angle modifier test method Steady state - outdoor
Incidence angle modifier Angle 10° 20° 30° 40° 50° 60° 70° 80° 90°
Transversal Kot cal 1.00 0.98 0.96 0.92 0.8 | 0.73 0.48 0.00 0.00
Longitudinal Korcar | 100 | 008 | o096 | 092 | 085 | 073 | 048 | 000 | 000
Heat transfer medium for testing Water
Flow rate for testing (per gross area, Ag) dm/dt 0.020 |kg/{sm?)
Maximum temperature difference during thermal performance test (Om-Fa)imax 55 |K
Standard stagnation temperature (G = 1000 W/m?; 8, = 30 °C) ﬂst} 218 |°C
Maximum operating temperature max_op 85 |°C
Maximum operating pressure Pmaxcp 800 |kPa
Testing laboratory Fundacién CENER hitp://www.cener.com
Test report(s) 30,1842.0-1-1 Dated 12/06/2012
30.1842.0-2-1 14/06/2012
Comments of testing laboratory Datasheet version: 6.1, J§19-0%-26
This collector was testd according to EN 12975-2 in 2012,
CERTIF - AssociagHo para a Certificacfio
Rua José Afonso, OF - 2810-237 Almada - Portugal
Tel: +351 212 586 940 / Fax: +351 212 586 959 / mall@certif.pt / www.certif.pt




ertif

Associacéo para a Certificacio

Page 2/2

Annex to Solar Keymark Certificate Licence Number PSK-002/2020
Supplementary Information Issued 2020-02-12
Annual collector output in kWh/collector at mean fluid temperature 9,,

Standard Locations Athens Davos Stockholm Wiirzburg
Collector hame ﬁ,,l 25°C 50°C 75°C | 25°C 50°C 75°C | 25°C 50°C 75°C | 25°C 50°C 75°C
ES20008 2,109 1,443 894 [ 1574 1045 619 | 1,158 729 422 | 1,263 785 443

i

Annual output per m? gross area 1,009 690 | 428 | 753 | S00 | 296 | 554 | 349 | 202 | 604 | 375 | 212
Annual efficiency, n, 57% | 39% | 24% | 46% | 31% | 18% | 48% | 30% | 17% | 49% | 30% | 17%
Fixed ar tracking collector Fixed (slope = latitude - 25°; rounded to nearest 5°)
Annual irradiation on collector plane 1765 kWh/m? 1630 kWh/m? 1166 kWh/m? 1244 kWh/m?
Mean annual ambient air temperature 18.5°C 3.2°C 7.5°C 8.0°C
Callector orientation or tracking mode South, 25° South, 30° South, 45° South, 35°

The collector is operated at constant temperature 8m {mean of in- and outlet temperatures). The calculation of the annual eollector
performance is performed with the official Solar Keymark spreadsheet tool Scenocalc Ver. 6.1 {September 2019). A detailed
description of the calculations is available at http://www.estif.org/solarkeymarknew/

Additional Information

Collector heat transfer medium Water-Glycole
The collector is deemed to be suitable for roof integration No

The collector was tested successfully under the following conditions:

Climate class (A, A, B or €) | C -
G(W/m)> | 850 | 8, (°0) > [ 10 1 H, (MIfm’) > 14
Maximum tested positive load 1000 Pa
Maximum tested negative load 1000 Pa
Hall resistance using ice balls {diameter) 25 mm
Additional collector attribute(s)
Using external power source(s) for normal operation | | Active or passive measure(s) for self-protection
Co-generating thermal and elecirical power Fagade collector(s}
Energy Labelling Information Additional Informative Technical Data
Reference Area, A,y (m’) Hydraulic Designation Code Aperature Area, A, (m’)

ES2000B 2.09 8-V-12345-A:8,1912-C:18,1080-D 194

Data required for CDR {EU) No 811/2013 - Reference Area A,y |Data required for COR {EU) No 812/2013 - Reference Area A,y

Collector efficiency (neg) [ 51% Zero-loss efficiency {ng ) 0.67 -

First-order coefficient {a,} 3.39 W/m2K)
Remark: Collector efficiency {ncol) is defined In CDR (EU} No 81172013 |Sacond-order coefficient (a-) 0.012 W/(m*K?)
as collector efficiency of the solar collector at 2 temperature difference ;. idance angle modifier 1AM [50°) 0.85 N

hetween the solar collector and the surrcunding air of 40 K and a global
solar irradiance of 1000 W/m?, expressed in % and rounded to the
nearest integer. Devlating from the regulation ol is based on
reference area {Asol) which Js aperture area for values according to EN
12975-2 or gross area for 1SO 9806:2017.

Remark: The dota given In this section ore reloted to collector reference area
{A o1} Which Is aperture areo for values according to EN 12975-2 or gross
area for 150 9806. Consistent data sets for either aperture or gross area can
be used in calculotions like In the regulation 811 and 812 and simulation
progroms.

CERTIF - Assaclag8o para a Certificacio
Rua losé Afonso, 9E - 2810-237 Almada - Portugal
Tel: +351 212 586 940 / Fax: +351 212 586 959 / mall@certif.pt / www.certif.pt




Certificate no.
Certificado n°

PSK-003/2020

Name and address of certificate holder:

Nome e morada do titular do certificado:

Product:
Produto:

Type references:
Referéncias:

Trademark(s):
Marca(s) comercial(is):

Technical characteristics:
Caracteristicas técnicas:

This product is in conformity with:
Este produto estd em conformidade com:

Certificadoll

EMMVEE SOLAR SYSTEMS PRIVATE LIMITED
Solar Tower # 55, 6 TH Main, 11 TH Cross

Lakshmaiah Block, Ganganagar

Bangalore — 560024, INDIA

Thermal solar system and components - Factory made

system
instalagéo solar térmica prefabricada e seus componentes

T15, T20

SOLARIZER

Summary of EN 12976 Test Results: Registration No. PSK-003/2020
(in annex)

Resumo dos resultados dos ensaios realizados segundo a norma EN 12976:
Registo N° PSK-003/2020 (em anexo)

EN 12976-1:2006, EN 12976-2:2006

and with the Specific Keymark Scheme Rules for Solar Thermal Products
e com as Regras Particulares do CEN Keymark Scheme para Produtos Solares Térmicos.

Test report(s) no. / issued by:
Relatério(s) de ensaios n°(s) / emitido(s} por:

Additional information (if any):
Informagé&o adicional (se existir):

This certificate is valid until:
Este certificado é valido até:

and supersedes certificate no:
e substitui o certificado n°:

Date of issue:
Data de emisséo:

Francisco Barroca
General Manager / Direfor Geral

30.1728.0 R and /¢ 30.1728.0-1 R/ CENER

2022-06-28

PSK-007/2017

2020-02-12

acreditagdy

CO04
ISOMEC 17065
Pmdmos

IRaC
P

This Certificate includes one Annex with 3 (three) pages
Este Certificado & constituido por um Anexo com 3 (trés) péginas

Rua José Afonso, 9 E — 2810-237 Almada — Portugal —- Tel.: 351. 21 258 69 40 — Fax: 351. 21 258 69 59

Certif — Associaciio para a Certificacio
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Summary of ] EN12976-2 |SOLAR SYSTEM test results Licence Number PSK-OO3/2020
Annex to Solar KEYMARK Certmcate lssued» 2020 02 12
Company ] [EMMVEE SOLAR SYS_'_rEM_S R)VATE LIMITED |country | )
Brand (opt:onal) | S R - " |website www .emmvee.c com —
Street ___ [SOLAR TOWER #55, 6 TH MAIN, 11 TH CROSS _ E-mail .
Postal Code 560024 GANGANAGAR BANGALORE Tel. / Fax
_ o = S}sticiassaflc
Application(s) - Hotwater - N
Solar loap, circulation prlnmple _ Thermosyphon - N T
Direct solar loop / heat exchanger ~ |Heat exchanger - -
Open, vented or closed solar loop - _;T __|Closed o o o - __
Drainback/down B - | Always filted {no drain) B . o
Store location i o - ~ |Outdoor - i
Store orientation {of main axis) o Horizontal ) -
?y;e of auxiliary heating (internal back-up heat) ~ [None - - -
If other auxiliary/internal back-up heating, please specifiy: o i - .
Solar+supplementary OR Salar-only / Solar pre-heat B Solérpo'nly / Solar preheat — ) : i j‘-
i Collector(s) - Bl - Héat store(s) F— _
Company EMMVEE SOLAR SYSTEMSPVT [Company EMMVEE SOLAR SYSTEMS PVT LTD |
Keymark lic. rk lic.no. if available | PSK-001/2020 Keymark lic.no. if available '
' Permodule _ R [ I Ty
) g El 42
3 £ 3|= 2
Collector name _% = Store name 2 g " % 2|8 ®
g | 85| 18 R
% | 58 | 5% EEEIEEIE IR IED
m? mm mm litres | mm | mm | mm | litres | kw
ES2000A | 209 | 2040 | 1025 [7S15 150 | 620 | 1000 — | 0 | 0.0
I I 7520 |1 200 | 620 |1250| ~ | 0 | 00
(— | L I i | -
' “Solar loop controller ' - solar loop fluid - |
Keymarklfcno if available 3l Recommended/required |Required - B |
Company -~ Company =
Name e IName TYFOCOR =
Solar Ioop pump power rahge ;_“W1 to w Freezing point -8 ]“_C ' -
- o - System family Toverdew - Sl
Number of collectors in each configuration for each store
Collector name Store name
T515 TS20
ES2000A R il | | N N
Testing La Laboratory - - Fundacion’ CENER-CIEMAT - B B
Website o ___|wwwcenercom @0 . — N
. 30.1728.0 R Technical Appendix of Solar System Family,
Test report id. number 30.1728.0-1 R Test report
Date of test report 2012-06-15 and 2013-10-31 B ) B o
Comments of test lab e ' - | . '
T15 and T20is considered a Solar System Farnily. The thermal characterisation and the
high-temperature test was performed on model 715, G CE R i

CERTIF Assoclagdo para a Certificagao
Rua José Afonso, 9E - 2810-237 Almada - Portugai
Tel: +351 212 586 940 / Fax: +351 212 586 959 / mail@certif.pt / www.certif.pt

T Version 4.5, 2007-10-24
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Comments ts of te: test lab

Allvoluas are subject to seme

y on system oulpvr lstyp!mfl'y in the mnge of 1 5 ’6 1‘0 +15%

CERTIF Assoclag8o para a Certificagdo
Rua José Afonso, 9E - 2810-237 Almada - Portugal

Asmcmc,dc para a Certificagiio Fage 2ot 3
Summary of [ EN12976 2 | test results Certlflcatlon No. | PSK-OOB]ZOZO
Annex to Solar KEYMARK Certlflcate Issued _ 2020-02-12
Com;ié?iy”’“ T TEMMVEE SOLAR SYSTEMS PRlVATE TvieD [Country TINDIA o |
B_raﬁcmptional) - ~ |website |www. emmvee.com
Street ‘ _|SOLAR TOWER # 55, 6 TH MAIN, 11 TH CROSS E-mall _[srinath.t@emmveein
Postal Code | 560024 _ | RE Tel. / Fax |+91 lso4323344z I —
o sk " System family overview B o ) e
For each storage and collector size, give number of collectors
Collector name TS15 T520
ES2000A 1 ] ) 1 - | . .
Name ofsy;t‘ém?:ﬁﬁgﬂratlon‘ T s _
Collector name | ES2000A |No. Collectors | 1 Storage name | 1815
Calculated annual results for "solar-only / preheat system"
Qdasn |D2ilvdrawoff| | 110 || [Daily drawoff] | 140 [I [Daily drawoff| | 170 [i
Location ! Qdhw| Qu | Qpar | fsol |Qdhw| G | Qpar | fsol |Qdhw| Qu | Qpar| fsol
Mify Mify | MIfy | iy | % Mify | Mify | Mipy % Mify | Mify | Mify | %
Stockholm SE - 6140 | 30m - 489 | 7814 | 3473 - 444 | 9483 | 3775 - 3.8
WirzburgDE - N 5888 | 3080 | - | 523 | 749a | 30e | - | 481 | soss | 3976 | - | 437
Davos CH o -- 6662 | 4417 | - | 663 | 8479 | som | . | so.4 | 10295 | 587 | - | sie
Athens GR o - 4575 | 373 | - | sas | seaa | aso3 | - | 77.3 | 7071 | so%0 | - | 720
Perf, indicators for the table above B |
Qd,sh My Not relevant for solar domestic hot water system
Qd Mify  |Annual heat demand for domestic hot water o —
QL | My |Annual heat energy delivered by the solar system S
Qpar Mi/y__|Annual parasitic energy: {electricity for pumps/controllers) - i
fo=Q/Qy| - |solar fraction _ - - - N
o [ Stockholm SE | Wiirzburg DE | DawosCH | AthensGR | ' e
6 | 1157 | 1230 | iess | 76 | ]
Ref. conditions Taave| 7.5 | 9.0 3.2 185 |
Teave g5 | 100 5.4 17.8 B
+ATc 64 3.0 08 7.4 ) )
G kwh/m?* |Annual irradlation South, 45° o
?;,ave rC Annual average outdoor air temperature - B - |
Tcave  [°C Annual average mains cold water temp.
ATc K Seasonal variation of Tc - |
Th 45°C . _lﬂwed hot water tem_pgrature {mixing valve temperature) - S
Max operaan_g_press collector snde o |300 JkPa IMax operatll{gftrér;s -tank side '__- - _ - g; | klf’_r__
Testing Laboratory - "~ |Fundacién CENER-CIEMAT _ -— - S
Website B www.cener.com i B
Test report id. number 30.1728.0-1 R Test report
Date of test report _ ) 2012-06-15 ' - :_ B
Testmethod IS0 9459-5 (DST) _ :

Vers;c;n 45‘,_201 7.-10-24. :

Tel +351 212 586 940/ Fax: +351 212 586 959 / mail@certif.pt / www.certif.pt
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Summaryof | EN12976-2 | test results [certification No. | Psk-003/2020
Annex to Solar ig[;:j'MARK Certrflcate 7 o |lssued | 20200212
Company |EMMVEE SOLAR SYSTEMS PRIVATE LIMITED |country [NDIA ]
Brand__(qptmnal) = B [Website |www. em_rlve_e_ com

Street SOLAR TOWER # 55, 6TH ylﬂN_ 11TH CROSS_ ~ |E-mall srinath.t@emmvee.in

Postal Code  [560024 |GANGANAGAR BANGALORE el fFax|+o1 |8043233442 _—

e T e——— R ekt A

— T —— = 4

System family overview
For each storage and collector size, give number of collectors

Collector name 1515 TS20

ES2000A (1| | | iy . - _ . B /) -
Name-of:;‘ysjcgm Eéﬁii"gdfainéa{ o 120 e
Collector name | £52000A [No. Collectors | 1 Storage name | TS20

Calculated annual results for "solar-only / preheat system”

Qash  |Daily drawoff | 170 |1 |Daily drawoff| | 200 [I |Daily drawoff[ [ 250 [i
Location ! Qdhw| Qu | Qpar| fsol |Qdhw| Qu | Qpar | fsol |Qdhw| QU | Qpar| fsol

Mlfy Mify | Mify | Mlfy % Mify | Mify | Mify % Mify | Mify | My %
Stockholm SE - 9489 | 3909 = 4i2 | 1163 | 4186 = 37.5 | 13954 | 4398 = 315
W_uriBﬁrgDE B - 8099 | 4109 - 45.2 | 10705 | 4446 - 415 | 13381 | 4704 - 35.2
Davos CH S - 10295 | S606 | - | sas | 1zt12 | 5957 | - | 482 | 150 | ema | - | s10
AthensGR - 7071 | 5208 | -~ | 736 | 8319 | 765 | - | 623 | 10398 | €423 | - | 618

Perf. indicators for the table above

Qd,sh Mify |Not relevant for solar domestic hot water system

Qd Mify  |Annual heat demand for domestic hot water -

oL g MIfy Annual heat energy delivered by the solar system S N

Qpar MJ/y | Annual parasitic energy: (electricity for pumps/controllers) o
fom QJQd - Solarfractron _ N N _ e __
Bso R R Stockholm SE ﬁir;burg _DEF':::If!avos CI-‘I:.:: AthensGR i e | N

G 1,157 1230 | 1684 | 1,736 B B
Ref. conditions Taave| 7.5 9.0 3.2 18.5 1
Te,ave 8.5 | 10.0 54 | 178 |

S +ATc | 64 3.0 0.8 7.4 i

G kWh/m?* _|Annual irradiation South, 45° S - ) o -

Taave |°C Annual average outdoor air temperature

Te,ave °C Annual average mains cold water temp.

ATc K __|Seasonal varlation of Te S

'_T_h_ __|4s°C De’s'll’ﬂ hot water temperature (mlxing valve temperature) _ o

Max, operating press. - collectorsrde _ |300 |kpa lMax operating press. - tank side ~ |eo0 |kpa |
Testing Laboratory ' ' _ Fundacién CENER- CIEMAT - - e e

Website  |www.cener.com - N

Test report id. number 30.1728.0 R Technical Appendix of Solar System Family

Date of test report . 2012-06-15 -

Test method _ __ lisosass5osT)

Comments of test lab :

The thermal performance and the 1ong-term predictlon were extrapolated according o
Annex D of Solar keymark Specific Scheme Rule for model T1S.

A vahlet are sub]e:rfo some un:rrtaimy, eg. the umrtm’nryon sysrem output is ryprcally ] the ranpe af 5% 01+ 15%
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Certificate no.
Certificado n°

PSK-004/2020

Name and address of certificate holder:

Nome e morada do titular do certificado:

Product:
Produto:

Type references:
Referéncias:

Trademark(s):
Marca(s) comercial(is):

Technical characteristics:
Caracteristicas técnicas:

This product is in conformity with:
Este produto esta em conformidade com:

EMMVEE SOLAR SYSTEMS PRIVATE LIMITED
Solar Tower # 55, 6 TH Main, 11 TH Cross

Lakshmaiah Block, Ganganagar

Bangalore — 560024, INDIA

Thermal solar system and components - Factory made

system
Instalagédo solar térmica prefabricada e seus componentes

T30

SOLARIZER

Summary of EN 12976 Test Results: Registration No. PSK-004/2020
(in annex)

Resumo dos resultados dos ensaios realizados segundo a norma EN 12976:
Registo N° PSK-004/2020 (em anexo)

EN 12976-1:2006, EN 12976-2:2006

and with the Specific Keymark Scheme Rules for Sotar Thermal Products
e com as Regras Particulares do CEN Keymark Scheme para Produtos Solares Térmicos.

Test report(s) no. / issued by:
Relatbrio(s) de ensaios n°(s) / emitido(s) por:

Additional information (if any):
informacéo adicional (se existir):

This certificate is valid until:
Este certificado é valido até:

and supersedes certificate no:
e substitui o certificado n°:

Date of issue:
Data de emissdo:

M—-—Mk—k_s—.

Francisco Barroca
General Manager / Diretor Geral

30.1728.1-1 R/ CENER

2022-06-28

PSK-008/2017

2020-02-12

IRac

acreditacdo
——

ertificacho
Produtos

This Certificate includes one Annex with 2 (two) pages
Este Certificado é consfitufdo por um Anexo com 2 (duas) paginas

Rua José Afonso, 9 E — 2810-237 Almada — Portugal —Tel.: 351. 21 258 69 40 — Fax: 351. 21 258 69 59
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Brand {optional) I

Page 1 of 2
Summary of | _EN12976-2 |SOLARSYSTEM testresults |Licence Number |  PSK-004/2020
Anngg;vtquVSolaLK!EYMAR[(_ _Certiflcgt.e o _ES_EIEE - | B 2020-02 12
Company  |EMMVEE SOLAR SYSTEMS PRIVATE LIMITED " |Country jIINDIA o o

Website |Www. emmvee.com

Street SOLAR TOWER #55, 6 TH MAIN, 11 TH CROSS

E-mail  |srinath. t@emmveé in

Postal Code  [560024 GANGANAGAR, BANGALORE _

x[s91 [#043233442

System ClaSSIflCatIOI’I

e —— — e e

Comments of test lab

App!lcation(s) ) - Hot water - _—__ B - ___
Solar loop, circulation principle ____ ] Thermosyphon B - )
Dlrect solar loop / heat exchanger - Heat excﬁéhger - - B |
Open, vented or closed solar loop o Closed -
|Drain back/down - | Atways filled {no drain) - -
Store location B ) Qutdoor - : B __TT_‘_ - ___ i
Store orientation (of mainaxis) _|Horizontal _ o _ -
Type of auxiliary heating {internal back-up heat) ~ |None ' - — N
If other auxiliary/internal back-up heating, please specifiy: B o
Soiar+supplementary OR Solar-only / Solar pre -heat N Sofar only / Solar preheat s
——— ~ Collector(s)_ - S - D
Company _|EMMVEE SOLAR SYSTEMS PVT_|Company EMMVEE SOLAR SYSTEMS PVT LTD |
Keymark lic.no. f available PSK-001/2020 PSK-002/2020 |[Keymark lic.no. if available
= Per module o - | .
| g E|Z ¢
= E BlE 8
2 < 2| ®
Collector name = " £ w = [Store name ERlotluclas|S8|EE
88| 6| 8% BI|lg® 8E|8E[RE[ER
& | 58 | &3 EIEEIEEIEEIER IR
m? mm mm litres | mm | mm | mm | litres | kW
ES2000A 209 | 2040 | 1025 [TS30 | 300 | 620 | 1946| - | o | 00
ES20008 | 209 | 20a0 | 1025 N B
R 7 Ioo;;confroﬁé?n“ R “Solar loupflu:d e 1
Keymark lic.no. ifavaifable |- - Recommended/required  |Required
Company - Company =
I\!e_x_nf i I . Name TYFOCOR
Solar ﬁnTp pump - powma_née_ | W o W W e e ) g
——— s System family overview T ——— I )
Number of collectors in each configuration for each store
Collector name Store name
TS30
ES2000A 1] | _J i [ |
ES20008 1 _ : RN B |
Testing Laboratory - E— - Fundacién CENER CIEMAT T - )
Website B N www.cener.com 5
Test report id. number 30.1728.1-1 R Test report
Dateoftestreport 2012-06 15 D ——

CERTIF Associagao para a Certificagiio
Rua José Afonso, SE - 2810-237 Almada - Portugal
Tel: +351 212 586 940/ Fax: +351 212 586 959 / mail@certif.pt / www,certif.pt

“Version 4.5, 20171024
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CERTIF Assoclagéo para a Certificagdo
Rua José Afonso, 8E - 2810-237 Almada ~ Portugal
Tel: +351 212 586 940 / Fax: +351 212 586 959 / mail@certif.pt /
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Page 2 of 2
Summary of | "EN12976-2 | test results Certification No. | PSK-004/2020
Annex to Solar KEYMARK Certlflcate Issued 2020 02 12
Company o EMMVEE SOLAR YSTEMS PRIVATE LMITED ' Country INDIA T
Brand {optional) e - |website |www.emmvee.com N
Street ._ SOLAR TOWER # 55, 6TH MAIN, 11 TH CROSS ) i E-mall srlnagh.t@emmvee.ln .
mode - "330_024 [GANG WGALORE [T, /Fax |+91 [80432334a2 N
. - - ' System family overview . -
For each storage and collector size, give number of collectors
Collector name TS30
ES2000A 1
£520008 1 = B Y O O A O L
Name of system configuration - R - _
Collector name ES2000A No. Collectors i Sorganame 1530
Collector name £520008 No. Collectors 1
Calculated annual resuits for "solar-only / preheat system”
Qdsn |Daily drawoff | 250 |1 [oaily drawoff| [ 300 [ [Daily drawoff| | 400 |i
Location ! Qdhw| Qu | Qpar | fsol jQdhw| OL | Qpar| fsol [Qdhw| QU | Qpar | fsol
My Mify | Mlfy | Mify % Mify | Mify | Mify % Mify | Mlfy | Mify %
Stockholm SE - 13954 | 6700 - 480 | 16745 | 7316 - a3.7 | 22337 | 7683 - 34.4
WiirzburgDE ) - 1338t | 6938 - 51.8 | 16058 | 7659 - 47.7 | 21410 | B2IG 38.3
Davos CH - = 15140 [ 9836 | -~ | 65.0 | 18168 | 10592 | .- | B3 | 2a225 | 10961 | - | 452
Athens GR - - 10398 | 8423 - 81.0 | 12478 | 9482 - 760 | 16637 | 10805 - 65.5
Perf indicators for the table ahove
Qd sh Mify |Not relevant for solar domestic hot water system
Qd M)/y  |Annual heat demand for domestic hotwater o
T My |Annual heat energy delivered by the solar system B - |
Qpar Mify  |Annual parasitic energy: (electricity for pumps/controllers) B R
o Q/Qu| - [Solarfraction : ~ e e
- s &Stggckholm SE WUrzburg DE | Da\—/os Cﬁ_ [ A{héﬁi | i e o
G 1,157 1,230 1,684 1,736 '
Ref. conditions  [Taave| 7.5 90 | 32 18.5 i -
Tcave | 85 10.0 5.4 | 178 il
B +ATC 64 30 | 08 7.4 B N
G kWh/m? |Annual irradiation South, 45° ]
Ta,ave c Annual average outdoor air temperature B B
Tcave  |°C Annual average mains cold water temp. e - o
ATc K Seascnal variation of Tc -
TLh 45°C Deswed hot water temperature (mixmg valve temperatut_"e_), e o -
Max. operating press collector side - 300 |kPa_ |Max *o-;')'er-atmg press tank_SIde == - |605 ) fd_’a .
Testing Laboratory T AFundamén CENER CEMAT RS
Wehsite B www.cener.com B B o
Test report id. number 30.1728,1-1 R Test report
Date of test Féport o o 2012-06-15 o - o o ___
Test method e _|Isa 9459-5 {bsv)
|Commentsoftestiab S
G CENER /




