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ey Thermal Testing Lab.
ByS LAl Lyalalf B P. O. Box 1438, Al-jubaiha 11941 - Jordan

Royal Scientific SO0 pay (062)6-5344806, Phone: (962)6-5344701-9, Telex: 21276

| " TEST REPORT NO. : 333/11/182 B
Page 4/4
Qur Ref. : ( 3 )148/55/1! ﬁq‘i% Date: “j / .08. 2011 Designation No.: 3/ 1713321
Object #Solar Callector Date of Receipt : 9.08.2011
Designation Mmfacmbyﬁanamamvesnmnt group-» Date of Test : 10.08 ‘%o 15.08.2011
Method of Sampling: ‘Sample was brought by your representative.

3. Internal thermal shock test for liguid heating collectors

Test conditions
Test performed : Outdoors
Collector tilt angle ( degree from horizontal } : 457
Average irradiance during test : 1043 W/m’
Minimum irradiance during test : 968 W/m’
Average surrounding air temperature during test : 289°C
Minimum surrounding air temperature : 282°C
Flow rate of heat transfer fluid (approximation) : 180 kg/h
Temperature of heat tranisfer fluid :9°C
Duration of heat transfer fluid flow - : 5min

Surface temperature of tube immediately prior to heat transfer fluid flow  : 33 C
Period during which steady-state conditions were maintained prior to mtemal thermal shock : 1 br

Test results
By visual inspection, the solar collector was not affected after the internal thermal shock

test

Record of test sequence and summary of main resunlfs _

_ Date Summary of main test
Start End results
10.08.2011 { 10.08.2011 -Not. e
11.08.2011 | 11.08.2011
11.08.2011 | 11.08.2011
14.08.2011 | 14.08.2011
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Lab. Supervisor Eng. Wisam Istaih !; ,, Acting Division Head: Eng. Fouad Zayadin
Dats: ;4 /08/2011 ) 2 Pate: /2 /08/2011 -
~“This report is only valid with RSS stamp. {f ~ The results apply only to the test ple / samples.
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- P_U. BOX 1438, Al-Jubatha 11941 - JOraan
Roya scenifc Society Fax. (962)6-5344806, Phone: (962)6-5344701-9, Telex: 21276

TEST REPORT NO. : 333/11/182

Page 3/4
Our Ref. : (3)148/56/1/ 5y Y% Date: | £ 08, 2011 Designation No. :  3/11/13321
‘Object : Solar Collector Date of Receipt :  9.08.2011
Designation : Manufacture by Hanania investment group Date of Test : 10.08 1o 15.08.2011

Method of Sampling: Sample was brought by your representative.

2.1 External thermal shock test : First shock

Test conditions ‘

Test performed : Outdoors

- Test combined with short-term exposure test : No
Collector tilt angle ( degree from horizontal ) : 45°
Average irradiance during test : 1078 W/m?
Minimum irradiance during test : 1053 W/m®
Average surrounding air temperature : 311°C
Minimum surrounding air femperature 1 304°C
Flow rate of water spray(approximation} : 300 kgh
Temperature of water spray : 8C
Duration of water spray : 15 min

Surface temperature of tube immediately prior to waterspray  : 35 °C
Period during which steady-state conditions were maintained prior to external thermal shock : 1 hr

Test results

By visual inspection, the solar collector was not affected after the first external thermal -

shock test

2.2 External thermal shock test : Second shock

Test conditions
Test performed : Outdoors
Test combined with short-term exposure test : No o o o
Collector filt angle ( degree from horizontal ) : 45 W%ﬁ’% @Mw 5 Sl ot
Average irradiance during test : 1079 W/m® &gwg :
Minimum irradiance during test : 1053 ng {d,,‘ﬁ;’" s fuss gt
Average surrounding air temperature 1 324°CC T .
Minimum surrounding air temperature _ : 319 °C “"“Q-“’S"“»"*"’M“}‘ﬂ‘a %ﬁjw'
Flow rate of water spray(approximation) : 300 kg/h
Temperature of water spray :9°C ’
Daration of water spray t 15 min

Surface temperature of tube immediately prior to water spray  : 35 C
Period during which steady-state conditions were maintained prior to external thermal shock : 1 hr

Lestresuls

Lab. Supervisor: Eng. Wisam Istai Acting Division Head: Eng. Fouad Zayadin
e
Date: ;% /08/2011 ’l{, Date: ¢ /08/2011 e
_ This report iz only valid with RSS stamp. / " The results apply only 1o the fested sample | samples.

Form No. RSSPMP 1302 REV (1)
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] TEST REPORT NO. : 333/11/182 - ]
. Page 14
QOur Ref. (3)148/55/1/ ig°¢9S Date: jg 08 2041 Designation No.:  3/11/13321

Object : Solar Collector

Date of Receipt : 92.08.2011

Designation

Manufacture by Hanania investment group

Date of Test : 10.08 to 15.08.2011

Method of Sampling: Sample was brought by your representative.

Client Name & Address

Type of test :

1. High temperature resistance test.
2. External thermat shock test.

3. Internal thermal shock test.
According to : IS 435-2:1999

Collector description *
Type:
Collector Dimensions* (Length x Width):
Tube outer Diameter:
Tube inner Diameter:
Number of Vacuum Tubes:
Gross area :
Aperture area :
Tube description:

* The dimensions without cylinder.

L4 59 Alalaall o8, 2011/08/04 it (157/23/E2€) A Upliall g Stine! gall Lusuaya o€ () 5L

2011/7/31 , (04/31305)

ol dndkall pg S 3S 55 / Chpa nll Lk / Lin, a3 5053 3 / il y Cina  gall disiaye
N 11194 ghes — 941287 o= , +962 6 5301225 < ila

Evacuated tube
194mX1.80m

58 mm

44 mm

24

3.5 m®

22 m* -
Glass-Glass-Water flow path

. 2 g1 8 Lr8E T _‘-'_ ;
Lol Scieabne SeRe

o Teosting
Lab. Supervisor: Eng. Wisam Istﬁih' { ] : Acting Division Head: Eng. Fouad Zayadin
4 37 _ ’
Date: 7 108/2011 i !, ; Date: 7510812011

_ This repart s only valid with R3S stamp.
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—The resulls apply only 10 the
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TEST REPORT NO. : 333/11/182

—

‘ ‘ Page 2/4
Our Ref. (3 1148/56/11 {§u*|$ Date: f<08. 2011 Designation No. - 3/11/13321
Object Solar Collector Date of Receipt :  9.08.2011
Designation Manufacture by ianania investment group Date of Test : 10.08 to 15.08.2011

Method of Sampling: Sample was brought by your representative.

i. High temperatuxe resistance test

Method used to heat collector : Outdoor testing

Conditions for testing outdoors

Average irradiance during test

Average surrounding air temperature

Average surrounding air speed

Duration of test { after steady state conditions )

The values under available climate conditions
Collector tilt angle ( degree from horizontal }
Average irrediance during test

Average surrounding air temperature

Average surrounding air speed

Average temperature of surface tube

Duration of test

- Test result

- 1050 - 1200 Wim®
:30-40°C

< 1m/s

: 60 min

- 45

. 1077 W/m®
:319°C

: 0.0m/s
:36 C

: 60 min

EY .
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Lab. Supervisor: Eng. Wisam staif : Acting Division Head: Eng. Fouad Zayadin
Date: ;4 /08/2011 A Date: {% /0812011 ,%
—This report is only valid with RSS stamp. Ul " The results apply only to the teit'gdqs’sﬁple I samples.
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