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Report-No.: 50152939-001
Qualification of a Solar Collector in accordance with
EN12975-1:2006+A1:2010 and 1SO 9806: 2017
Client: % /'

Oscar Science & Technology Co., Ltd.

No. 5 Xingda 3 Road, Yongkang,
Zhejiang 321300

P. R. China
TUV Quotation No. {1/ % 52219151
TUV Order No.: 11 H % 5 154304341
Order of: 7.1 |- - 2018-01-15
Date of Receipt of Test Item: 1 /421 [ 11 2018-01-25
Commencement of Test: I 4 [ 1] 2018-01-29
TUV Client No.: % /" 4 671339

Project engineer: il [ | F)ii:
Business Field: [/ %5 4 {4 .

No of Pages: /il #: 19
Appendix: [ /4 18to 19
Summary of collector performance test results: R AR RIS R

Manufacturer =~

Brand /% Oscar
Collector type £ 25 4L o 0S22
Year of manufacture ‘=41 2018
Length £ 1005 mm
Width 7 715 mm
Height 1 60 mm
Weight (empty) ** i 17 Kg
Heat transfer medium 1% 74/ Jii  Air

Thermal performance for liquid heating collector mo

Oscar Science & Technology Co., Ltd.

Absorber area " U4 1] £+
Aperture area [
Gross area /L[4

1=}

del WAL TSR P AR AR A

Lily Chen +86 (0)21 60814928
Solar Energy

0.62 m2
0.65 m2
0.72 m2

J Fh Ak 2

Gross area (Ac)

Aperture area (Aa)

Absorber area (Aa)

L AR KGR W i i AR
Conversion factor no 0.690 0.764 0.801
Heat transfer coefficient a; 12.551 W/(m3K) 13.903 W/(m2K) 14.575 W/(m2K)
IS CEpEE E 0.033 W/(m2K?) 0.037 W/(m2K?) 0.038 W/(m2K?)

heat transfer coefficient az

Output power per collector unit — FLELEHCES (40 H 1%
Irradiation A [1%5 ]
m (kg/h) Tm—Tain K 400 W/m? 700 W/m? 1000 W/m?
97.2 9.0 167 W 292 W 418 W
126.0 11.8 181 W 317 W 453 W
165.6 12.9 192 W 337 W 481 W

TUV Rheinland (Shanghai) Co.,Ltd.
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1 Summary of test results i %

Quialification of a Solar Collector in accordance with
EN12975-1:2006+A1:2010 and I1SO 9806:2017

Manufacturer ‘£ : Oscar Science & Technology Co., Ltd.
No. 5 Xingda 3 Road, Yongkang,
Zhejiang 321300

P. R. China
Brand i\ [ . Oscar
Collector type f= /a4l o : 0822
Test Star?ate HA ﬂEn g Summary of main test results
=]

Thf rTf‘I pérformance 2018-04-11 | 2018-05-04| No visual damages
AR

All above listed tests of the standard EN12975-1:2006+A1:2010 and 1SO 9806'2017 were
passed successfully in accordance with the criteria. ). [ fp 47 I 1.8 000 [ 025 08 2l EN12975-
1:2006+A1:2010411SO 9806:2017 it fIHHIHN &

This testing report is prepared and issued solely by “TUV Rheinland”. The use, display, reproduction and duplication of
the testing report will be subject to the foIIowing rules

AR Bl TOV SERTREEIF R AT AL BRF S AR A5 B S0 DA R«

1.  All the copyrights and know-how in this testing report shall be exclusively and solely vested in TUV Rheinland.
AAR T BRI LA BARBUR T TOV 3.

2. The client may use this testing report and the test results, calculations, presentations therein in an appropriate
way within the scope and for the purpose contractually agreed by both parties.
LT EAEEG, &R DAE VG A DLASE 1 77 2R R I . s SR SRS

3. The Client shall use this testing report complete and un-shortened.
B A FH A RS 1) 5 S RN RS TR PR

4. Any publication or duplication for advertising purposes by the client needs the prior written approval of TUV
Rheinland
T4 H AT R 2 ROR 2 75 22 TOV SE B9 19 -F i Vi)

5. TUV Rheinland shall not be held liable for any consequences of use of this report for a purpose other than the
purpose contractually agreed by both parties and the client shall hold harmless from and indemnify TUV

Rheinland against all losses, damages, demands, requests or claims claimed or made by any third party re-
sulting from the client’s breach of the contract and the foregoing obligations.

TOV SERAKIHE PR I TA LM AR B . 5 =07 & PB4 L SCTs) & S BTG B, & M
OL“I‘” |rf TUV /{\WUJW\{M‘I’)\ 4‘/’xv“km' j'

6. In case of any conflicts or obscure information will be met, always refer to the English version.
- LB BRI S SOP T BANE R R, 1 AU N E .

Shanghai, 2018-06-21

Project engine er Assistant Project Manager
I H THEIM T B B &3
% 44 =2
\
Lily Chen Cai Zhao
TUV Rheinland (Shanghai) Co.,Ltd. 50152939-001.doc
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2  Setting of tasks {45

Performance test in accordance with EN12975-1:2006+A1:2010 and 1SO 9806:2017 of the
Oscar Science & Technology Co., Ltd. collector 0S22 should be performed with the aim of
Solar Keymark certification.

Oscar Science & Technology#:#2% 0S22 4 i Solar KeymarkiE 1R #EN12975-
1:2006+A1:2010F11SO 9806:2017 FritkHEAT (114 AE M.

3  Basis of testing i ZE A

EN12975-1:2006+A1:2010 “Thermal solar systems and components — Collectors — Part 1: General
requirements”

EN12975-1:2006+A1:2010 K M55 R RIZN 1T FEH A 75—l i) BRZK.

ISO 9806:2017 “Solar energy-Solar thermal collectors-Test method ”

ISO 9806:2017 At~ A M GESE A - M i 7772

Solar Keymark — Specific Scheme Rules v30.00 April 2017: “Specific CEN Keymark Scheme

Rules for Solar Thermal Products”
Solar Keymark -2017 4 4 H v30.00 FIHFALE : CEN X/ 7 XA GETEH =1t HTFFHHE.

TUV Rheinland (Shanghai) Co.,Ltd. 50152939-001.doc
Solar/Fuelcell Technology
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4  Sampling #hfe

6/19

A TUVRheinland®

Precisely Right.

Prototype samples

BEHLARE ©
Samples from pilot production o
S it P R

Samples from serial production

L

MRYE SK AR R E HEAT TliE

Selection of test samples acc. to Solar Keymark scheme rules

5 Description of the collector construction

ERBEREE

Manufacturer )" 71 Oscar Science & Technology Co., Ltd.
Brand name /i /! Oscar

Collector Type /" 0S22

Category /! Flat plate collector

Date of manufacture =)~ | | /I 2018

Serial number /41 ) 0S522-20180109-005

Drawing numbers <45 % " KJ-4-0S22-00

Collector & construction:

Gross dimensions | x w X t [mm]

SRR

1005 x 715 x 62 @

Aperture dimensions | x w [mm] x no.

glazes 1))

967 x 677 x1°

Physical Absorber dimensions | x w
[mm] x no. of fins 7 7 AR ]

967 x653x 1 2

Deducting absorber area [m?]
TR A AR

0.011 (ventilator) ®

Gross/ Aperture/ Absorber area [m?]
S T ARG THU AR MR A T AR

0.72/0.65/0.62 ©

Weight empty [kg] =~ /i« 17 @
Fluid content [I]:i (47 &t NA

Absorber: 7 1| 4

Construction type
sErg A

Flat plate absorber ©

Absorber Material

: ©)
AR Aluminum
Absorber thickness [mm] 0.70 @
e AR '
® beterminate by test laboratory FHil iS4 w i L
@ Reviewed manufacturer information HJ q FiZ it s B

® According to manufacturer information i1 4] 7 {75

TUV Rheinland (Shanghai) Co.,Ltd.
Solar/Fuelcell Technology

50152939-001.doc
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\

Effective Surface .
AR One side

Surface treatment _ o
2% 1 AL FE Painted

Absorptance [ ] ®
e E 0.91

Emittance [ ] ®
RATLL 0.12

Absorber Piping: /i s 1%

Collector connection type / dimension /

numbers Pipe / 122mm/ 2 ®
AR TR IEE

Header tube material / dimension

SR . Not part of construction
TR RS P

Riser tube-header / tube-Absorber
connection NA
TIEEE LS - R

Riser tube material / @outer / thickness /
overall length [mm] NA
EEMRIERIEEKE

Number and Distance [mm] of riser
tubes or fins on center position Not part of construction
EEHED R AE

Cover: I 1 i i

Number of covers %7 1
Glazing to absorber space 1/ /i1 1 il b NA
M A [R]
Glass 1 Glass 2

Length / width or Douter / thickness o
[mm] KAE/5R (REER (B |987/697/3.20 )
Material / surface and coatin J5i/

T A3 DL T2 3 2 9 MR Glass/ structured ® -
Transmittance factor [ ] 170/ 1 0.914 © -

Casing: AL (ol FZ I

Enclosure L x W X T [mm]

©)

HHE (BB 10057715/ 62
Enclosure material 1/ /i Aluminum alloy ®
Enclosure backside material 121/l | Zinc plate ©
Frame fastening method /|’ J; it | Crimp connection ®

, , Primary Material
Insulation /i i ,;;;Ay

® beterminate by test laboratory 1| MJuk SRUTELTMIN

@ Reviewed manufacturer information B K H I 5 R

© According to manufacturer information f¢ 45/ (5 0
TUV Rheinland (Shanghai) Co.,Ltd. 50152939-001.doc
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Material 1/ )i Not part of construction
Thickness [mm] /") NA

Material thermal conductivity [W/Km?Z] NA

MEL SRR

Sealing’s: 4 #

Frame — Cover /[t~ iz Silicon based ®
Frame Corner or side caps /lt-7 = | Silicon based @
Frame - back sheet i/ /1i-171 NA

Grommet header tube 7 -/ i NA

Grommet evacuated tube 577117 | NA

Evacuated tube closure 1.7 /i 1 NA

Limit values (given by manufacturer): [/ (A= pad5 i)

Max. operating temperature [°C] NA

B K ERAEIRL

Maximum operating pressure [kPa] ®

A HRAE I F 60
Recommended Heat transfer medium | =
WA Alr
Recommended operating mass Flow NA
[/(m2h)] 20

Tilt angle limits [°] 1 /170 [ 60 to 90 ©
Collector mounting 7" On roof / flat roof / wall ©
Other limitations /(1107 {11 NA

® beterminate by test laboratory 1| MJuk SRUTELTMIN
® Reviewed manufacturer information 1) ¢ i 115 2

® According to manufacturer information i1 4] 7 {75

TUV Rheinland (Shanghai) Co.,Ltd. 50152939-001.doc
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6 Execution and evaluation it 51844

6.1 Visual inspection UG 2

Date || V] 2018-01-29 Tester i 01 Jinping Yang
Internal barcode no. Serial no. Description of defects
REEIRE oS SRR A
A000689744-002 0S22-20180109-005 No visual damages

SOLAR AIR HEATER

*Type of collector 0S22

*Coverage room area o0m2

*Gross collector area 0.72m2

*Dimensions of the collector
101x72x6.2cm

*Empty weight of the collector 17kg
*Max. operating pressure:60kPa
«Stagnation temperature, at 1000 W/
m? and 30 °C 139°C
Manufactured in China
*Manufacturer of collector

Oscar Sci & Tec Co., Ltd.

*VVolume of the heat transfer fluid 42L
*Year of manufacture 2018

*Serial number 20180109-005

Fig. 1: test sample label
M FE A 25

TUV Rheinland (Shanghai) Co.,Ltd. 50152939-001.doc
Solar/Fuelcell Technology
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7 Measuring results of thermal performance testing
PAERENRSE R

7.1  Pressure drop test & /7 [l

Serial no./ 771 " 0S22-20180109-005
Date ||/} 2018-05-04
Tester il 1 7 Yi Zhang

7.1.1 Test conditions it 2414

Fluid used to pressurize collector

TN B A Alr

Average fluid temperature [°C]

A5 S 21.2

7.1.2 Testresults %455

400.0

350.0 X

300.0

250.0

200.0

150.0

pressure drop (delta p) [kPa]

100.0

50.0

0.0
0.00 50.00 100.00 150.00 200.00 250.00 300.00

volume flow (Vdot) [I/h]

X measurment points ——pressure drop curve

Fig. 2: pressure drop curve | /][ i 2

Function of pressure drop curve

- e o
T o e 2 K Ap(V)= 2.998E-03*V/2 +4.515E-01*V

TUV Rheinland (Shanghai) Co.,Ltd. 50152939-001.doc
Solar/Fuelcell Technology
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7.2  Performance test method according to ISO 9806:2 017 chapter 24.2
MR 1SO 9806:2017 5 24.2 FFJMIR 715

@ outdoor steady state (6.1.4) O indoor steady state (6.1.5)
V)N = W ARASTE
Serial no./ /1", 0S22-20180109-005
Date (Start/End) /f 45/25 0 L 2018-04-11 2018-05-04
Tester il 72 Yi Zhang

7.2.1 Test conditions it 2414

Latitude [/} 30°50' N
Longitude [°]27 /% 120°61' E
Collector tilt [° from horizontal]

A UKD 60
Collector azimuth [° from south]

EHBIR AERD 0

Orientation of absorber or pipes

O s Horizontal

Heat transfer fluid /% 117 4 Air

Gross area Ac [m2]/ 1111 111 0.72

TUV Rheinland (Shanghai) Co.,Ltd. 50152939-001.doc

Solar/Fuelcell Technology
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7.2.2 Calculation method 1% J7 7%
The instantaneous efficiency of a solar air heating collector, operating under steady-state condi-
tions, is defined as the ratio of the extracted power to the solar energy intercept by the collector.
The useful power output for an open to ambient collector can be described by:
FAASRA T IS AT B K BH B8 A T I I 034 i SO AR IR TR I B Th 2 5 IRISCK FH RE &
R ELA. — AN IS A Rl DR A R R :

Q: Mpe* (Cf, e*te- Cf, amb™ti)

The solar energy intercept is A*G, where the area is Aa when referred to the absorber area, Ax
when referred to the aperture area and Ac when referred to the gross area of the collector.
R RK B BE R A A*G, B2 IR AN Aa; 52 EROGTRIARIS 9 Aa; S R TRIAR
I 4 Ac.
N= Q/Ac=[ Mpe* (Ct, e*te- Cr, amp*ti) / Ag]
n: Efficiency
Q: Power output (W)
A: Reference area (m?)
G: Global irradiation (W/m?)
Mpe: Mass flow, collector outlet (kg/s)
ct, . Specific heat capacity of the heat transfer medium, collector outlet (KJ/kg-K)
Ct, amb: Specific heat capacity of the surrounding air (KJ/kg-K)
te: Temperature of the heat transfer medium, collector outlet (K)
ti: Temperature of the heat transfer medium, collector inlet (K)

7.2.3 Schematic of the testing loop Ml 5] #% & fi#

7

—_—
/'r l 1 f "\]
S |00 m— \x)

@‘ o=\ 1R

—_ L 3 e— W | N p
1 2 3 (
L]]JU 13 ) 14
Fig. 3: Schematic of the testing loop
i 1715
TUV Rheinland (Shanghai) Co.,Ltd. 50152939-001.doc
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Key
1 Fan 9 Fan
2 Flow meter (m, = f(V,.0,,, ,rH.P;))

3 Electric air heater

4  Temperature Sensor (9i,)
5 Solar air heater

6 Pyranometer (G)

7  Temperature Sensor (9g)

=]

Flow meter (m, = f(V,, %y ¢.7He Pa))

mp.e
7.2.4 Performance measurment result

7.2.4.1 efficiency

Power output measurement data

A TUVRheinland®

Precisely Right.

10 Ambient temperature sensor (9,)

11 Pressure gauge for surrounding air (Paps)
12 Pressure gauge (Pg;)
13 Differential pressure (AP = Pfi-Pfe)
14 Pressure gauge (Pg.)

Mpe ti te dT/G G Na
(kg/h) (°C) (°C) (Km?W) (Wim?)

97.2 211 35.7 0.002 994.6 58.1%
126.0 31.7 43.8 0.006 985.4 63.0%
158.4 32.0 42.3 0.008 998.0 66.6%

The above values given are valid for radiation of normal incidence and gross area as reference.

7.2.4.2 Power output per collector as function of irradiation

th (kg/h) 9m—9.(K) | 400 (W/m?2) | 700 (W/m2) | 1000 (W/m?)
97.2 13.1 167 W 292 W 418 W
126.0 11.8 181 W 317 W 453 W
158.4 9.0 191 W 335 W 479 W

TUV Rheinland (Shanghai) Co.,Ltd.
Solar/Fuelcell Technology

50152939-001.doc
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500
m=158.4kg/h
450 ©-m=126.0kg/h
L 3
T 400 =97 2kg/h
8 350
Q
2
< 300
2
2 250
5
2200
-
(@]
= 150
3
2100
50
0
0 2 4 6 8 10 12 14

'Bm - Ba (K)

Fig. 4: Power output per collector unit over the temperature difference between the mean collec-
tor temperature tn and the ambient temperature t,, represented for 1000 W/m?

Hi41 7 1000 WIm? /1] 51— B $u - L7 i J2 -5 21 Bl 2 22 (X B 1 i 1 2%

TUV Rheinland (Shanghai) Co.,Ltd. 50152939-001.doc
Solar/Fuelcell Technology



15/19

<, A TUVRheinland®
e (( DAKKS Precisely Right.

Akkreditierungsstelle
D-PL-11097-02-01

7.3 Measuring results of time constant testing B &5 %l 45 5

Serial no.) 71+ 0S22-20180109-005
Date || 1] 2018-04-18
Tester /i 1 Yi Zhang

7.3.1 Test conditions 244

Collector tilt [° from horizontal]

SRR AP tracked
Orientation of absorber or pipes _
B 7 Horizontal
Mass flow (Ac) [kg/(m2s)] /i1 &7 0.049
Gross area Ac [m2]/ 11 1} 0.72

7.3.2 Testresults Jllit4:E

Collector Time constant  Tc [s] /I 1177 %

150s

TUV Rheinland (Shanghai) Co.,Ltd.

50152939-001.doc
Solar/Fuelcell Technology
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7.4  Collector incident angle modifier £ #.28 \ &t F & 1F

7.4.1 Test method according to ISO 9806:2017 Chapter 26
#R#71S0 9806:2017 526 EHTMiH 7%

Serial no./ /1l 0S22-20180109-005
Date (Start/ End)JT-4:/45 4 H 2018-04-11 2018-05-04
Tester il 72 Yi Zhang

7.4.2 Test conditions it 2414

Latitude [?]71 )" 30°50' N
Longitude [°]27 /% 120°61' E
Collector tilt [° from horizontal]

EHARH UKD 60
Collector azimuth [° from south]

A Ifr AERD) 0
Orientation of absorber or pipes _

W AT 53 T Horizontal
Heat transfer fluid % /7 74 Air

Gross area Ac [m2]. 11 1} 0.72

7.4.3 Quasi-dynamic test results  #EEhZ45 5

Angle [7] of 30 40 50
Kebiam () [] 1.00] 097 094 087
Kobiam() []

Incidence angle modifier K ¢(50) [ ] 0.87

N ABIE R

Requisite additional information for incident angle modifier:
NS S IE R M s . -

The evaluation in Chapter 7.4 was detected according to 1ISO 9806:2017 Chapter 26.4
5 7.9.4 ZHHTIRYE 1SO 9806:2017 115 26.4 AT,

For more details about incident angle modifier see Appendix 1: Thermal performance test re-

sults NS AIEIEE 240 iE S RS 1. APEREN4SE R
TUV Rheinland (Shanghai) Co.,Ltd. 50152939-001.doc
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8 General remarks =i

All results only refer to the test samples that were subjected to testing. Symbols are in accord-
ance with ISO 9488 and 1SO 9806:2017 chapter 4. Solar Keymark — Specific Scheme Rules
v30.00 April 2017 is not part of D-PL-11097-02-01 scope.

BT 45 A A X T 42 52 3 AR RE i 77 5 MK 38 T 1SO 9488 Fl1 I1ISO 9806:2017 554 . Solar
keymark 55k B >R 201744 A hii A v30.00 4~ 7£D-PL-11097-02-017E [ 4

Comment:

The following test item was performed by Zhejiang Provincial Solar Energy Products Quality
Inspection & Testing Center (CNAS register number: CNAS L6894, address: No.208
Lianhong Road, Yuanhua town, Haining city 314412, Zhejiang province, China):

Pressure drop test; Time constant test and Thermal performance test.

TUV Rheinland (Shanghai) Co.,Ltd. 50152939-001.doc
Solar/Fuelcell Technology
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Appendix 1:  Thermal performance test results  #i4 Ae il 45 5

12
10 —
B
=
2B
=
4
7
S0 202 904 506 908 910 912 914 916 918 920 522 924 926 9:2E 930
tirme[min]
Figure Al.1: Time Constant ] [11] 7 %7
TUV Rheinland (Shanghai) Co.,Ltd. 50152939-001.doc
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Appendix 2:  Photo documentation [ 44

Fig. 5: incoming inspection

A5 It

TUV Rheinland (Shanghai) Co.,Ltd. 50152939-001.doc
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