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Quialification of a Solar Collector in accordance with

K PR AE AR A A I 2 M bR e

EN12975-1:2006+A1:2010 and ISO 9806:2017
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Date of Receipt of Test ltem: 1/ {214 [ 1]
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Summary of collector performance test results:

R

Manufacturer £ 77 i
Brand /1%

Collector type f=Hu i 1
Year of manufacture /1=~ - 1)
Length

Width 7

Height

Weight (empty) “* it

Thermal performance 2%

Linuo Ritter International Co., Ltd.
No. 30766, EAST JINGSHI ROAD
JINAN CITY, 250103
SHANDONG PROVINCE

China

52150286

154150039

2016-02-29

2017-07-24

2017-07-25

374961

Jinping Yang +86(0)878 6712707
Solar/ Fuelcell Technology

20

15to0 20

EEIRER SR MR 25 R
Linuo Ritter International Co., Ltd.

Linuo Ritter

P-G/0.8-T/L/LT-1.82

2017

2002 mm Absorber area "1/ [1 1.85 mz2

999 mm Aperture area A (1) 1.85 mz2

95 mm Gross area /= [fil 4 2.001 m2

35 Kg Mass flow Jiii &7 5 0.020 kg/(m2s)
Water Test pressure i+ /) 150 kPa

Gross area (Ag)
SR

Aperture area (Ay)
KGRI

Absorber area (A)
IR AL T AR

Conversion factor no

0.744 0.805 0.805

Heat transfer coefficient a;

3.286 W/(m?K) 3.555 W/(mK) 3.555 W/(m?K)

Temperature dependent
heat transfer coefficient a,

0.027W/(m2K?) 0.029 W/(m2K2) 0.029 W/(m2K2)

Output power per collector unit B EAE Huas [l h oh 2

Irradiation A%
Tm—Tain K 400 W/m?2 700 W/m?2 1000 W/m2
10 524.47 971.19 1417.90
30 349.82 796.53 1243.25
50 132.03 578.75 1025.46

TOV Rheinland (Shanghai) Co.,Ltd.
Solar/Fuelcell Technology
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1 Summary of test results 4% %

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

Manufacturer =7~ . Linuo Ritter International Co., Ltd.
No. 30766, EAST JINGSHI ROAD
JINAN CITY, 250103
SHANDONG PROVINCE

China

Brand i . Linuo Ritter
Collector type f=lu 7/l : P-G/0.8-T/L/LT-1.82

. Test Date H 4 Summary of main test results

AT H Start End FERE R

FHih g -

Thermal performance #£fE | 2017-09-19 | 2017-10-15| No visual damages
Final inspection 245 2017-11-03 No visual damages

All above listed tests of the standard EN12975-1:2006+A1:2010 and ISO 9806:2017 were passed
successfully in accordance with the criteria. DL [ fr 47 1001 1283 T EN12975-1:2006+A1:2010
FISO 9806:2017 hrifk (IAH I E
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 following rules:
AR A BB TUV SR I A AT A . BRE . S AR I B LR R0 .
1. All the copyrights and know-how in this testing report shall be exclusively and solely vested in TUV Rheinland.
AR IR AT H AR T TUV 314,
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.

SXTTEAREIG, %P UAE SRV B A DL IE IR 7 sUR R IR . M2 R R4,
3. The Client shall use this testing report complete and un-shortened.
5 ) NEASE AR ) 6 B RO AR T R

4. Any publication or dupllcatlon for advertising purposes by the client needs the prior written approval of TUV Rheinland.
T 4 A AR R 2 R RSOR 2 ) 5 BE TUV 3T 4 T T

5. TUV Rheinland shall not be held liable for any consequences of use of this report for a purpose other than the pur-
pose 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 resulting from the cli-
ent’s breach of the contract and the foregoing obligations.

TUV SERAKIHE ) “H[m HT&L4M M E K HE =G & P S ESCRF %R FEERE R, &N

T BT IERE TUV SER AT A k. e EZHR.

6. Incase of any conflicts or obscure information will be met, always refer to the English version.
- LB BT (R8O G BN R IE R, 1 PAESOR A = .

7.
Shanghai, 2017-11-9
Responsible for collector testing Assistant Project Manager
37715 PN i H B4 8
o 4 # 2
Lily Chen Cai Zhao
TUV Rheinland (Shanghai) Co.,Ltd. 154150039_Linuo_P-G-1.82_ISO_Report_chen.doc
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2  Setting of tasks fF%%

A complete collector test in accordance with EN12975-1:2006+A1:2010 and 1SO 9806:2017 of the
collector should be performed with the aim of Solar Keymark certification.

NHESolar KeymarkilE P il AR #EEN12975-1:2006+A1:2010F11SO 9806:201 7 F5#E#EAT 1) 76 2l iR

3  Basis of testing il ZE 7,

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

EN12975-1:2006+A1:2010 KFHEE RGEFIFAF LA S —H07r: FEAZR,

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

ISO 9806:2017 & A - XK GEHE #hidss- M i 77 72w

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

Solar Thermal Products”
Solar Keymark -2017 4F 4 H v30.00 FIFRFRILE : CEN X7 7K B 5E I A1t HIFF AN E.

TUV Rheinland (Shanghai) Co.,Ltd. 154150039_Linuo_P-G-1.82_ISO_Report_chen.doc
Solar/Fuelcell Technology



4  Sampling it

6/20
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Prototype samples
FENLA AR

Samples from pilot production
S 2 s

Samples from serial production
AP R

HRA SK AT HUE AT

Selection of test samples acc. to Solar Keymark scheme rules

HR¥E SRCC Al XM rE EAT

Random selection of test samples acc. to SRCC scheme rules

O

5 Description of the collector construction

ERBELER

Manufacturer ‘I 17

Linuo Ritter International Co., Ltd.

Brand name /!

Linuo Ritter

Collector Type /"

P-G/0.8-T/L/LT-1.82

Category =1/

Covered flat plate

Date of manufacture /-~ [ 1]

2017

Serial number /771 "}

20 068 443 010 013

Drawing numbers “/%0%

PJF2-P2*1/*-*-261000

Collector & construction:

Gross dimensions | x w x t [mm]
S AR RST

2002 x 999 x 95®

Normative Absorber dimensions | x w
[mm] x no. of fins
A BT AR R )

1951 x 949 x 1(D

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

1943 x 944 x l(D

Aperture dimensions | x w [mm] X no.

dezee 1951 x 949 x 1%
KIGIHIAR

Gross/ Aperture/ Absorber area [m?] ®
S TR SRAS TR R A A 2.00/1.85/1.85
Weight empty [kg] "~ 36.6®

Fluid content 1]/ 145 & NA

Absorber: " 14

Construction type
LRt R

Flat plate absorber®

D peterminate by test laboratory (il =25 = A i
@ reviewed manufacturer information ) R ZLRE R
@ according to manufacturer information 45 (5 5

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

W AT R Aluminum

Absorber Grid NG

W AR 5 7] Serial

Absorber thickness [mm] ®

TR P 0.4

Effective Surface @

A5G One side

Surface treatment ®

eI OsE Selective coated

Absorptance [ ] ©)

WU L 0.92

Emittance [ ] ©)

RS 0.058

Absorber Piping: ¥ Hu A5 4%

Collector connection type / dlmension /
numbers

SRS DR R

Pipe / 22mm /4®

Header tube material / dimension
TE M EH RS

Copper / 22mm(D

Riser tube-header / tube-Absorber
connection
TB SRS R - R

Brazed / brazed®

Riser tube material / Do / thickness /
overall length [mm]
EEMBRIBERIEEKE

Copper /9.5/0.7/ 1875®

Number and Distance [mm] of riser

tubes or fins on center position 9/ 93®
BB E DL AR

Cover: 1754 i 1

Number of covers 7 1

Glazing to absorber space 7/ 7 17 5

W R A a] R

NA (measured on one point)

Glass 1 Glass 2

Length / width or @y, / thickness
[mm] KJE/5ERE (B HAD) [JRJE

1976/976/3® -

Material / surface and coating // )71/ 7

AL 2 DL R R =

Glass / structured @© -

Transmittance factor [ ] 1% /11 [

0.9® '

Casing: IHE CE B

Enclosure L x W x T [mm]
JHHE CERICAE)

2002 x 999 x 95(D

@ Determinate by test laboratory [

@ reviewed manufacturer information 1) Z3 1 M %1
@ according to manufacturer information £ 4/

WJ i ) RN

o HIE B

FIER

TUV Rheinland (Shanghai) Co.,Ltd.
Solar/Fuelcell Technology
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Enclosure material /i Aluminum aIon®
Enclosure backside material 717 /1) | Zinc plate®
Frame fastening method “ ““[“/%c JJ 5U | Crimp connection

. Primary Material Secondary Material
Insulation {7 P U

55 }:; o AJA

Material /)t Glass wool ” puR®
Thickness [mm]/" )t 30® 16®
Material thermal conductivity [W/Km?2] ® ®
Rl S 2 % 0.041 0.041
Lateral insulation {11 /i {75 I:’rlnj?ry Material jecp}nglary Material
Material 1/ /i Glass wool" '
Thickness [mm] /" NA -
Material thermal conductivity [W/KmZ] o)
MR AR 0.041 i

Sealing's: £ 41k

Frame — Cover /[t~ 54z Silicon based®
Frame Corner or side caps /-7 % | Silicon based®
Frame - back sheet /i~ Silicon based®
Grommet header tube iij 7 -7 11 Silicon based®
Grommet evacuated tube H)\ -HEE | -

Evacuated tube closure 75 i 0 Silicon based®

Limit values (given by manufacturer):[i!

ECEEN ki N D)

Max. operating temperature [°C] ©)
KRR 99
Maximum operating pressure [kPa] 800®

BRERAEE T

Recommended Heat transfer medium
RIS I

Water glycol mixture®

Recommended operating mass Flow
[li/(m2h)] 1

NA

Tilt angle limits [°] 1771 /5]

25to 60®

2 o

Collector mounting %<2

On roof / flat roof ©

Other limitations L {il[[2 {1 NA
D peterminate by test laboratory (il =25 = A i

@ reviewed manufacturer information rf1)

EL M HHIEE

@ according to manufacturer information 45 %5 H

TUV Rheinland (Shanghai) Co.,Ltd.
Solar/Fuelcell Technology
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Instruction/installation manual: 1/ 22255 T JJjf

A TUVRheinland®
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Installation manual is reviewed to the requirements of EN12975-1:2006+A1:2010
27285 TS EN12975-1:2006+A1:2010 B SR i 17T 5 1%

Comments Fulfilled

#E W
Dimensions and weight of the collector, instruc- Yes
tions for transport and handling thereof
RS RST R EE Kisfi . e
Description of the assembly procedure Yes

HAERMAZ UL
Recommendatlons regarding lightning protection Yes
KT B dE R
Instructions for connecting collectors to each oth- Yes
er and for connection of the collector field to the
heat transfer circuit as well as dimensions of tube
connections in collector groups up to 20 m2
2N ERGS P & R BT 20 m°ER T
Recommendations regarding the usable heat Yes
transfer media (also with regard to corrosion) as
well as precautionary measures which are to be
taken for filling, operation, servicing and mainte-
nance
] F AR A T AR DG I CRUFE T FI7EK.
VB, BRSS KRBT B3 4 i
Maximum operating pressure, pressure loss as Yes
well as largest and smallest tilt angles
BCREREIR 77 SRR B /MR I ) R 77 B¢
Permissible wind and snow load Yes
FOVF I RS B fir
Maintenance requirements 71/ 2 o Yes
Collector type plate: £ i br
Collector marking is reviewed to requirements of EN12975-1:2006+A1:2010
EE IR 4 EN12975-1:2006+A1:2010 53R 33:47 5 1%
Comments Fulfilled

#1E W
Name of the manufacturer | = /1 Yes
Type of collector © /.5 1 Yes
Serial number /71| *; No
Year of manufacture [~ -/ Yes
Gross collector area /|11 /! No
Dimensions of the collector ©- /7 ) Yes
Maximum operating pressure 'z /44111 /) Yes
Stagnation temperature, at 1000 W/m2 and 30 °C Yes
1000 W/m?2 F1 30 °C Hf B 5= v i &
Volume of the heat transfer fluid % /1 1404 Yes
Empty weight of the collector Yes
Manufactured in: ... [~ 1 No
Durability: /11 7 [[ No

TUV Rheinland (Shanghai) Co.,Ltd.
Solar/Fuelcell Technology
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6  Execution and evaluation i 5 vFf4

6.1  Visual inspection 4N

Date | | 1] 2017-07-25 Inspector 1 ! Jinping Yang

Internal barcode no. Serial no. Description of defects
R P55 HRRE FE IR
154150039-1 20 068 443 010 013 No visual damages

TRERE WA HGHF R ES R A RA

ERBR S| poosTINT184 | KHEM ===ee= [ 18am
RAB/RE... SR R 4 28 WAEE .. 186°C
A RF .. 20001000mm R =P ...... [ 16
ﬁ”ﬁiﬁ ﬁﬁ-"l.______lﬁﬁﬁ?*ﬁ BARTHIED .. [oowpa
RITWE | Topneasnnr | EE e T

B 4% 5 4500239400 34 0002 2610300549 170706

- cos—

Fig. 1. test sample label (random selection)

Wi HE A brss CREBLAFE)

TUV Rheinland (Shanghai) Co.,Ltd.
Solar/Fuelcell Technology
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7 Measuring results of thermal performance testing

ARG R

7.1 Test method according to ISO 9806:2017 chapter 23.3.4
R#E 1SO 9806:2017 % 23.3.4 Z HMIR J7v2:
Serial no./ 71 20 068 443 010 013
Date (Start/End) /i 4/45 i [ 1] 2017-09-19 2017-10-15
Inspector i {1 11 Jinping Yang
7.1.1 Test conditions il 4%/
Latitude []711 /% 26°04'
Longitude [?]Z¢ /% 101°40'
Collector tilt [° from horizontal]
2 ND 30°/60°
A (KT
Collector azimuth [* from south] .
ERBIR OUERD 0
Vertical

Orientation of absorber or pipes
W A 17 1 T7 r

tation

See picture in Appendix 2: Photo documen-

ZIRI K 3. M e ey

1

Mass flow (Ag) [kg/(m2s)]/ii il or 0.020
Gross area Ag [m2].:L [ 7/ 2.001

TUV Rheinland (Shanghai) Co.,Ltd.
Solar/Fuelcell Technology
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7.1.2 Test results thermal performance

Second order fit to data
M

12720

Precisely Right.

AAERENIAGE R

Conversion factor no, [ 17447 42 %1

0.805 (based on aperture area) L 12 [ /1

Heat transfer coefficient a;, [ W/(m2K)]
LT R/

3.555 (based on aperture area) it 12 [ £

Temp. dependent heat transfer coefficient ay,
IW/(m2K2)]E He i E [ 3L 5 R 2L

0.029 (based on aperture area) i -2 i 4

Incidence angle modifier Kq (40.2°/ 40.2°) [ ]
NI A IE R

0.91 (based on aperture area) k1 ¢

Effective heat capacity ¢ [kJ/(m2K)] {7 2717

14.464 (based on aperture area) |- [ A

Time constant t[s] /[ 5 47

Not necessary for quasi-dynamic test method

A TUVRheinland®

X T BAS R ELL A

Power curve per collector unit (for G = 1000 W/m?)
D) M2 H— A H T (25 G = 1000 W/m247)

1600

1400

1200

1000

800

power [W]

600

400

200

0
0.00

20.00 40.00

(tkm-ta) [K]

60.00 80.00 100.00

Maximum power [W peac] 5 A%
(G=1000 W/m?) per collector unit

(G=1000 W/m2)it H.

1489.05

ARG RTT

Details of any damage and problems:{T {45 b sl i & (41 15

No visual damages

For more details about thermal performance test see Appendix 1: Thermal performance test
results X T ARG B 2 4015 S I 1. PR REI S, R

TUV Rheinland (Shanghai) Co.,Ltd.
Solar/Fuelcell Technology
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7.2  Collector incident angle modifier

13/20

MR#1S0 9806:2017 5526 & HIM i 7775

A TUVRheinland®
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ERSNGABIE

7.2.1 Test method according to ISO 9806:2017 Chapter 26

Serial no./ 741 &

20 068 443 010 013

Date (Start/ End) /| 40/45 00 2017-09-19 2017-10-15
Inspector i {1 11 Jinping Yang
7.2.2 Test conditions llif 414
Latitude [?]7F /" 26°04'
Longitude [°]7 /% 101°40"
Collector tilt [° from horizontal]
SRR AT D 30°/60°
Collector azimuth [° from south]
SRR (NIERS) 0
Vertical

Orientation of absorber or pipes
W A B 5

See picture in Appendix 2: Photo documen-

tation

ZIRM % 3: M SR IR
Mass flow (Ag) [kg/(m?2s)]//i &7 0.020
Gross area Ag [m?]/. |11 /] 2.001

7.2.3 Quasi-dynamic test results

HESHAIAL R

Angle [°]

10] 20

Kebiongi () [ ]

30

40/ 50 60| 70

1.00{ 0.99

Kebtranso []

0.97

0.95] 0.91 0.83] 0.68

Incidence angle modifier K (50) [ ]

A AIBIERE

0.91 (based on aperture area) |42 ;1] /!

Requisite additional information for incident angle modifier:

NI FAE A 2 Z0E B DDA B -

The evaluation in Chapter 7.2 was detected according to ISO 9806:2017 Chapter 26.4

9 7.2 BT RE 1SO 9806:2017 %S 26.4 =it 4T

For more details about incident angle modifier see Appendix 1. Thermal performance test re-
sults AIHAEIE R Z40TT1E SR 1. AR lAas

TUV Rheinland (Shanghai) Co.,Ltd.
Solar/Fuelcell Technology
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8  General remarks 18

All results only refer to the test samples that were subjected to testing. Symbols are in accord-
ance with ISO 9488 and ISO 9806:2017 chapter 4.

A G5 R T2 52 A A . 7T 5 4K 95 T71SO 9488 Al ISO 9806:2017 4 5.

The extended total measuring uncertainty for the outdoor performance test based on gross area
i A T AR ) s A e DI AN E S 2

No < = 3.2 % (for irradiation levels above 700 W/m2 and K=2)

To minimize back side reflectivity during thermal performance test, a black plastic film with low
reflectivity (< 20%) was used!

DG A REM 31 1) 15 350 SO ik B e/ ME, AL R C i B A S S /N T 20%

During outdoor tests irradiation class C “Temperate” according to ISO 9806:2017 was covered.
FAN IR AR RSO 9806:2017HCHR AT -

TUV Rheinland (Shanghai) Co.,Ltd. 154150039_Linuo_P-G-1.82_ISO_Report_chen.doc
Solar/Fuelcell Technology
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Appendix 1:  Thermal performance test results  #uEgeill 45 52
Evaluation of quasi-dynamic collector test based on aperture area and mean temperature of

heat transfer fluid (multi linear regression/ simulation)
BT ROC AL A IR S (22 RN PRI B ASTE D

Based on aperture area: T ZGHE A

Aperture collector area used for curve: 1.850m?2
FT il 2 b B AR AR KOG THIAR

The quasi-dynamic collector model is defined by
e SONBNEREG AR

Q/A: = F'(10)en Kgp(B) Gy + F'(T0)en Kog(B) Gy - CaUG* - Cy(tm-ta) - Cotm-ta)?
- CaU(tm-ta) - C4(EL-0T.") - csdty/dt

Mass flow during test 7 Il 5] 11 )51 527 5 | 0.020
[kg/(m?s)]
Operating pressure during test [kKPa] 150
I 1] F) 5 A s )
Based on aperture area & 1~ (il A

Value Unit
F'(1a)en 0.816 []
Keog 0.942 []
bo(0) 0.169 []
Cy 3.555 [W/(m2K)]
c, 0.029 [W/(m>K?)]
Cs not determined <& [3/(m3K)]
Ca not determined A<t [W/(m2K)]
Cs 14.464 [kJ/(m2K)]
Cs not determined £ /& [s/m]
TOV Rheinland (Shanghai) Co.,Ltd. 154150039_Linuo_P-G-1.82_ISO_Report_chen.doc
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Comparison between measurement and regression (see Figure Al.4):

)& EA BB KX L

Total energy deviation [%] 115 & fii = 0.75

Objective [%] 7+ /! 3.93

The “objective” describes the ratio of the integrated absolute energy difference between meas-
urement and simulation/ regression to the total measured energy during the complete test se-
guence.

“CRM” FEIR T RSEALUE AT R 2 A R 0 R B 2 [ U 3 S A W Hh ) e ) R R

Calculation of collector parameters £ #2825 {1l £

Conversion factor no 1 27 72 41 = F'(T0)en Kop(0,=15.0°) 0.85 + F'(T)en Kgg(B) 0.15
Heat transfer coefficient a, 11\ /% = 724 =cl

Temperature dependent heat transfer coefficient

a0 WL TS 1L U4 5 R 3 =c2

Effective heat capacity ¢ 11 27/ 7 =¢c5

Presentation of the used data set for regression T [E1 9 4515 1.

1000
<
<
<o
o <
o By o
800 > < [
PN <><<>> 00 &
o o g0 RoFy Qo o ©
% 8 %082 S
~ o o SO0 &
S o ° g% o0 o % o
s 6w - s oG -
> o o8 % ©
) ° ¢ ° o © o
3 o o o S <o S
% o © 0(,3 ° o o 3 00
@ ° % 00 o CadRaS o o o ©
T 400 L I
© o ° o o oy o 8o
=
% ooo © @ 0&>% o 00 o 08 o 8 <5><§<><><>
° PN 6&0 ? o% RPN <><><><> ¢ 00
2 200 . ° °
o
<
S 1S ® o <><> ® % o 9o xR
[} o 0o %06 o <& o
Q R 000 6 ° % 6% © o° 6 009 00
0 0% T 00 00608@99@220 o % oqlw ©
0 ‘ ‘ ‘ ‘ ‘ ‘ s ‘ ‘
<
-10 0 10 20 30 40 50 °°%d 70 80 90
-200

incidence angle transversal [°]

Figure A1.1: Direct solar irradiance over its incidence angle % A [145 I 5 O #1105 &

TUV Rheinland (Shanghai) Co.,Ltd. 154150039_Linuo_P-G-1.82_ISO_Report_chen.doc
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Appendix 2:  Photo documentation  [f& 7 44

Fig. 2: incoming inspection Fig. 3: performance test
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