EFM SERIES SOLAR COLLEC]
TECHNICAL SPECIFICATIO

...BECAUSE WITH ENVIROENERGY SOLUTIONS THE SUN SHINES FOR EVERYONE...




EFM SERIES SOLAR COLLECOTRS TECHNICAL SPECIFICATIONS

WARRANTY

- Polyurethane sealant
Glass cover ¢

Absorbing surface |BO(“‘k insuiation

Lateral insulation

Riser
Header \ Vo ' EPDM rubber

General Characteristics

Low Iron, Mistlite, Tempered Solar Glass (Security)

Laser Welded Al/Cu Titanium Selective Absorber 5mm

Rear Insulation: Rock Wool 40mm

Copper Headers and Risers

Aluzinc Rear Cover of the Collector

Side Insulation: Rock Wool 20mm

Aluminium Alloy Collector Frame with “Sea Side” Class Treatment



2. Technical Characteristics

*  Frame: Special aluminium alloy Casing with Electrostatic Treatment
* Absorber Type: Laser Welded Single Sheet Selective Aluminium on Copper Harp (Grid)
*  Absorber Surface: Highly Selective Blue Titanium Treatment (a> 0,95 +/-0,02, €< 0,05 +/-0,02).
* Headers: Copper tubes @ 22 mm
* Risers: Copper tubes @ 8 mm
* Transparent Cover: Low Iron, Securit, Prismatic Solar Glass — Transmissibility: t>0,91 —
Thickness: 3.2mm or 4mm,
* Back Side Collector Cover: in aluzinc, thickness 0,4 mm with EPDM rubber joint to avoid all
possibility of humidity infiltration.
* Rear insulation: in 40mm thick rock wool - density 50kg/m? (0,035W/m k)
* Side insulation: in 20mm thick glass wool - density 70kg/m?(0,034W/m k)
*  Water tightness: black silicone and EPDM rubber

Model

EFM 150H

EFM 182H

Dimensions

1010x1480x86

1230x1480x86

Absorber
Treatment

Titanium
Selective

Titanium
Selective

Number
of Risers

14

14

Total
Area (m?)

1,50

1,82

Aperture
Area (m?)

1,38

1,72

Volume

(It)

1,56

1,68

Weight empty
(kg)

28,20

32,00

EFM 200H

EFM 237H

1010x1980x86

1230x1930x86

Titanium
Selective

Titanium
Selective

18

18

2,00

2,37

1,86

2,23

2,05

2,20

34,80

42,50

EFM272H | 2160x1260x86 Z'etlaer;'t‘:\;‘; 19 2,72 2,57 2,30 48,50
0.9
TITANIUM SELECTIVE COLLECTORS DATA 0.8 o
g |
0.7
¢ |Instant Efficiency* 1n0: 0,830 §
o
e First degree heat loss* al: 3,93W/m2K E 06
e Second degree heat loss*: a2: 0,015W/m?K? “%J, 0.5
e Stagnation temperature (at 1000 W/m? at 30°C): 231,09°C § 0.4
e Effective Thermal Capacity: 10.85 kJ/(m?K) 2 s
S o
2]
Flow Rate: 0.021kg/(s m?) = 02
Irradiance G=1000W/m? — Ambient temperature Ta= 30°C 01
*Compared to collector aperture area as per EN12975 — Solar Keymark Certification )
0
¢ 001 002 003 004 005 006 007 008 009 0.1

(0m6)/G [m?K/W]



CERTIFICATION
LICENCE TO USE KEYMARK

Certificate No OEM 9999/1/1
DQS Hellas grants the present certificate to the enterprise:
ENVIROENERGY SOLUTIONS E.S. Ltd
for the product / type:

Flat plate Solar Collectors with type
EFM 150, 150H, 182, 182H, 200, 200H, 237, 237H, 272, 272H

which is produced in conformity with the normative document:

EN 12975-1 : 2006
EN ISO 9806:2013

at the following location:

1o Km Inofyta — St. Thomas, Viotia E31

The present certificate is granted in accordance with:

= the DQS Hellas General Rules for the Certification of Products ,

= the Specific Rule for Certification EKIIII.001 «Specific Rule for
Certification of Solar Collectors, and Thermal Solar Heating Systems for
Domestic Hot Watery,

= the Specific CEN Keymark Scheme Rules for Solar Thermal Products,

and is ruled by the terms of the relevant contract between DQS Hellas and
the enterprise.

Date of issue:  2017-02-10
Date of valid: ~ 2019-05-30

Y] o
= s
Nl
B
Panagiotis Giannoutsos Dr. Emmanuel Deliyannakis
Director of Certification Managing Director
Accredited Body: 4, Kalavriton Street, 14564 Kifisia - Athens, Greece EEK.001-07 — 10/11/2011
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Summary of EN 12975 Test Results Licence Number -
Issued -
Company holding the ENVIROENERGY SOLUTIONS LTD ~ [Countr JCyprus - — 1
Brand {optional) Websitd www .enviroenergysolutions.com
Street, street number 12, Th. Dervi str. E-mail |info@enviroenergy-solutions.com
Postal Code / City, 1305 [Nicosia _ _|Tel/Fax 306984612259
Collector Type (flat plate glazed/un-glazed; evacuate tubular) Flat plate collector - glazed
Thermal / photo voltaic hybid collector? (PVT collector) No
Integraticn in the roof possible ? (manufacturers declaration) No
— — T Power out;ut per collector module
v = —
1 g G = 1000 W/m?
I HEEIEE T
w — = O e
- E§ 6|62 6ls 0K 10K 30K 50K 70K
Callectar name m? | mm mm min me \i 7 W W W
EFM 150 1.38 | 1,480 | 1,010 86 150 | 1,145| 1,089 964 822 664
EFM 150H 1.38 ]| 1,010] 1,480 86 1,50 ] 1,145] 1,089 964 822 664
EFM 182 1.72 | 1,480 1,230 86 1.82 | 1,428 1,357} 1,202| 1,025 828
EFM 182H 1.72) 1,230 1,480 36 182 1,428 1,357} 1,202 1,025 828
EFM 200 1.86] 1,980 1,010 86 200 | 1,544 1,468 1,299| 1,109 895
EFM 200H 1.86) 1,010 ; 1,980 86 200 1,544 1,468; 1,239 1,108 895
EFM 237 2.23 | 1,930 1,230 86 237 | 1,851] 1,760] 1,558] 1,329] 1,074
EFM 237H 2.23 1 1,230 1,930 86 2371 18511 17600 15581 13291 1,074
EFM 272 2571 2,160} 1,260 86 272 | 2,133| 2,028| 1,795} 1,532| 1,237
EFM 272H 257 | 1,260 2,160 86 2721 2,133 2,028 1,795} 1,532 1,237
— — e ——— ——
Performance test method Glazed liquid heating collector - steady state - cutdoor
Performance parameters related to aperture no al az
Units - | WAmAK) wimkA)|
Test resuits - Flow rate and fluid see note 1 0.830] 3.930; 0.015
Bi-directional incidence angle No K values are obligatory for 50°.
Incidence angle modifiers K6(0) Angle 10° 20° 30° 40° 50° 60° 70° 80° 90°
®a(e) 0.96 0.00
Incidence angle modifier not bi-
directional - leave fields blank
Stagnation temperature-' Weather conditions see note 2 |Tstg | 231.09T°C
Effective thermal capacity _ _ _ceff=C/Ag 1 10.85 |kJ/(m3K)
Max. intende operation temperature - see note 3 |Tmax,op l 200 I“C
Max. operat-i-on pressure - s;s_note 3 B T |pmax,op I 1000 IkPa-_ —
Pressure drop table - fora collector family, the values shall be for the module with highast AP per m? aperture area
Flow rate ke/(s m?) 0.000] 0.008] 0.013] o0.018] 0.023] 0.028] 0.038] 0.055
Pressure drop, AP Pa 0 40 79 116 163 211 335 3_94
'thional weather data JLocation | |LE|_k I-_ - - B
Testing Laboratory NCSR Demokritos / Solar & other Energy System Laboratory
Website www.solar.demokritos.gr
Test report id. number 4195DE2, 4196DE2, 4197DQ1 | Date of test report 116/11/16,30/10/16
During the test GDIF/GTOT was always between l 0.05 ]- and l 0.09 I
Comments of testing laboratory:
This data sheet issued upon manufacturer request
Tstg: Calculated using efficiency parameters
Note 1 |Flow rate l 0.021Ikg/(s mZJIFIuid IWater‘ LA po
Naote 2 [Irradiance, G = 1000 W/m#* Ambient temperature , Ta=30 °C :
Note 3 |Given by manufacturer :
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Page 1/2

e Licence Number OEM 9999/1/1
Annex to Solar Keymark Certificate - Summary of EN ISO -
Date issued 2017-02-10
9806:2013 Test Results
Issued by DQS Hellas
Licence holder ENVIROENERGY SOLUTIONS E.S. Ltd Country |Cyprus
Brand (optional) Web |http://www.enviroenergy-solutions.com

Street, Number 12, Th. Dervi Str.

E-mail

info@enviroenergy-solutions.com

1305 Nicosia

Tel

+30[6984 612259

Flat plate collector, glazed

Power output per collector
o Gb = 850 W/m?; Gd = 150 W/m?
7 s 7 .-‘:_, n o w £ 9
S| 80| 58| &0 m - 9a
G5 |&6s [ &5 | &8 0K 10k | 30k [ sok | 70k [ s0k
Collector name m? mm mm mm W W W W W W
EFM 150 1,50 1.480 1.010 86 1.142 1.085 961 819 661 819
EFM 150H 1,50 1.010 1.480 86 1.142 1.085 961 819 661 819
EFM 182 1,82 1.480 1.230 86 1.385 1.317 1.166 994 802 994
EFM 182H 1,82 1.230 1.480 86 1.385 1.317 1.166 994 802 994
EFM 200 2,00 1.980 1.010 86 1.522 1.447 1.281 1.092 881 1.092
EFM 200H 2,00 1.010 1.980 86 1.522 1.447 1.281 1.092 881 1.092
EFM 237 2,37 1.930 1.230 86 1.804 1.715 1.518 1.294 1.044 1.294
EFM 237H 2,37 1.230 1.930 86 1.804 1.715 1.518 1.294 1.044 1.294
EFM 272 2,72 2.160 1.260 86 2.070 | 1.968 | 1.742 1.485 1.198 | 1.485
EFM 272H 2,72 1.260 2.160 86 2.070 1.968 1.742 1.485 1.198 1.485
Power output per m? gross area 761 724 640 546 440 546
Performance parameters test method Steady state - outdoor
Performance parameters (related to AG) n0,hem al a2
Units - W/(m2K)| W/(m2K?)
Test results 0,761 3,600 0,014
Incidence angle modifier test method Steady state - outdoor
Bi-directional incidence angle modifiers |No
Incidence angle modifier Angle 10° 20° 30° 40° 50° 60° 70° 80° 90°
Transversal Kot coll 0,96 0,00
Kov,coll 0,96 0,00
Water - Glycole
Flow rate for testing (per gross area, Ag) dm/dt 0,021 |kg/(sm?)
Maximum temperature difference for thermal performance calculations (9m=92) max 50 |[K
Standard stagnation temperature (G = 1000 W/m?; 9, = 30 °C) st 190,5 |°C
Effective thermal capacity, incl. fluid (per gross area, Ag) C/mz 10,85 [KkJ/(Km?)
Maximum operating temperature O max op 200 |°C
Maximum operating pressure Prmax,op 1000 |kPa
Testing laboratory |[NCSR Demokritos www.solar.demokritos.gr
Test report(s) 4195 DE2 Dated 16/11/2016
4196 DE2 16/11/2016
4197 DQ1 30/10/2016

Comments of testing laboratory

Datasheet version: 5.01, 2016-03-01

This data sheet was issued based on data appeared in the first SKM certificate.

ioannisalexiou@dgshellas.gr

Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dqshellas.gr, e-mail:
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Annex to Solar Keymark Certificate

Supplementary Information

Licence Number OEM 9999/1/1

Issued 2017-02-10

Annual collector output in kWh/collector at mean fluid temperature 9,,, based on 1ISO 9806:2013 test results

Standard Locations Athens Davos Stockholm Wiirzburg
Collector name |\‘lm 25°C 50°C 75°C | 25°C 50°C 75°C | 25°C 50°C 75°C | 25°C 50°C 75°C
EFM 150 1.856 1.324 859 | 1.406 966 597 | 1.040 675 402 | 1.131 732 428
EFM 150H 1.856 1.324 859 | 1.406 966 597 | 1.040 675 402 |1.131 732 428
EFM 182 2.252 1.606 1.042|1.706 1.172 724 | 1.262 819 487 | 1.372 888 519
EFM 182H 2.252 1.606 1.042|1.706 1.172 724 | 1.262 819 487 | 1.372 888 519
EFM 200 2.475 1.765 1.145|1.875 1.288 795 | 1.387 900 535 | 1.508 976 571
EFM 200H 2475 1.765 1.145|1.875 1.288 795 | 1.387 900 535 | 1.508 976 571
EFM 237 2.932 2.092 1.357|2.222 1527 943 |1.643 1.067 635 |1.787 1.157 676
EFM 237H 2.932 2.092 1.357|2.222 1527 943 |1.643 1.067 635 |1.787 1.157 676
EFM 272 3.366 2.400 1.557|2.550 1.752 1.082| 1.886 1.224 728 | 2.051 1.328 776
EFM 272H 3.366 2.400 1.557|2.550 1.752 1.082| 1.886 1.224 728 | 2.051 1.328 776

ual outpu
Annual output per m? gross area

1.237| 883 | 572

938 | 644 | 398 | 693 | 450 | 268 | 754 | 488 | 285

Fixed or tracking collector

Fixed (slope = latitude - 15°; rounded to nearest 5°)

Annual irradiation on collector plane

1765 kWh/m?

1714 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 9m (mean of in- and outlet temperatures). The calculation of the annual collector
performance is performed with the official Solar Keymark spreadsheet tool Scenocalc Ver. 5.01 (March 2016). A detailed description
of the calculations is available at www.solarkeymark.org/scenocalc

Additional Information

Collector heat transfer medium

Water-Glycole

Hybrid Thermal and Photo Voltaic collector

No

The collector is deemed to be suitable for roof integration

No

The collector was tested successfully according to EN ISO 9806:2013 under the following conditions:

Climate class (A, B or C) A --
Maximum tested positive load 2400 Pa
Maximum tested negative load 2400 Pa
Hail resistance using steel ball (maximum drop height) 2 m

Energy Labelling Information

Reference Area, A, (m?)

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

EFM 150 1,50 Collector efficiency (N I | %

EFM 150H 1,50 Remark: Collector efficiency (n .;) is defined in CDR (EU) No

EFM 182 1,82 811/2013 as collector efficiency of the solar collector at a

EFM 182H 1,82 temperature difference between the solar collector and the
surrounding air of 40 K and a global solar irradiance of 1000 W/m?,

EFM 200 2,00 . . .
expressed in % and rounded to the nearest integer. Deviating from

EFM 200H 2,00 the regulation n ., is based on reference area (A ;) which is

EFM 237 2,37 aperture area for values according to EN 12975-2 or gross area for

EFM 237H 2,37 ISO 9806:2013.

EFM 272 2,72 Data required for CDR (EU) No 812/2013 - Reference Area A,

EFM 272H 2,72 Zero-loss efficiency (ng ) 0,761 --
First-order coefficient (a;) 3,60 W/(m2K)
Second-order coefficient (a,) 0,014 W/(m2K2)
Incidence angle modifier IAM (50°) 0,96 -

Remark: The data given in this section are related to collector
reference area (A ;) which is aperture area for values according to
EN 12975-2 or gross area for ISO 9806. Consistent data sets for
either aperture or gross area can be used in calculations like in the
regulation 811 and 812 and simulation programs.

Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dgshellas.gr
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ENVIROENERGY SOLUTIONS reserves the right to modify characteristics of the products or their accessories and components without prior notice.
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do not inherit the earth
from our fathers,
{ We borrow it
from our children...”
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...BECAUSE WITH ENVIROENERGY SOLUTIONS THE SUN SHINES FOR EVERYONE...
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Head Office: Enviroenergy Solutions E.S. Ltd * ) Factory: 1% Km. Inofyta — St. Thomas Rd
V4

10, Th. Dervi Str. - 1305 Nicosia - Cyprus > 32011 Inofyta — Viotia - Greece



