Q-SUN Xe-8

The NEW standard for
large capacity, rotating rack
xenon weathering testers
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https://youtu.be/VpjvuipZwxM

Q-Lab’s New Product Series

Today is the second of a two-part Date Topic
webinar series on new product

releases from Q-Lab 24 Apr TUV-421 Lamps

01 May Q-SUN Xe-8 Xenon Arc Tester

All upcoming and archived webinars
can be accessed at;
g-lab.com/webinars
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http://www.q-lab.com/webinarseries

Administrative Notes o [

QLAB
—

You'll receive a follow-up email from
info@email.g-lab.com with links to a
survey, registration for future webinars,
and to download the slides

Use the Q&A feature in Zoom to ask us
q u eStIO NS tOd ayl Thank you for attending our webinar!

We hope you found our webinar on the NEW Q-SUN Xe-8 xenon arc tester to be
helpful and insightful. You can download today's presentation at any time - a link to
the recording is included on the title slide. Subtitles can be accessed through
YouTube for the video recording.
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Q-Lab

World Leader in Weathering & Corrosion testing
— Xenon arc

— UV fluorescent
—  Cyclic corrosion

Testing services
— I1SO 17025-accredited labs
—  Florida and Arizona outdoor
— Q-TRAC and AIM box accelerated outdoor

Founded as Q-PANEL standard substrates in 1956

—  Aluminum
—  Steel

Worldwide locations: USA, UK, Germany, China
— All manufacturing in USA
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Q-SUN Xe-8 Overview

« lLarge capacity, rotating rack, xenon arc # &
weathering tester Sl = ot
« All maintenance, calibration, and simple N nE =l !

repairs can be performed from front

* 100% air-cooled for ease of operation and 1
maintenance E |

e Dual touchscreen interface available in 17 L
different languages

. I\/Igets nearly QII major international, B
national, and industry test standards

Q-SUN Xe-8 Xenon Arc Tester
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Technical Benefits

« Many applications require a large number of ¥
sample variations:

— Additives * Suppliers * Colors * Replicates *

« Test specifications in many markets have
#000-hour durations

«  While flat-array is great for ease-of-use, |
rotating rack testers have some advantages ko
and are specified in some test standards L

« Air-cooled lamps eliminate the need for
expensive water-cooling systems, are more
environmentally friendly, and “flood-proof”

e —
'!!.'!".'!E'QE !-! Ja
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Q-SUN Xe-8 Features

*  Four (4) air-cooled LIGHT/YEAR® xenon arc lamps
last for a full year

e Tri-band (340 nm, 420 nm, TUV) irradiance sensor
«  Optical filters last indefinitely
*  Full control of chamber air temperature and RH

*  Two black panel and two insulated black panel
sensors confirm temperature uniformity

*  Easy calibration with UC80 Smart Sensor Array
*  Front and back water spray systems standard

*  On-screen and networked test performance display

Q-SUN Xe-8 Xenon Arc Tester
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Other User Conveniences

« Simple spring-clip holds samples in place
«  Multi-color LED status indicator light

« Drain height accommodates most raised floor
drains

* Lamp replacement takes 15 minutes (annually)

« Air filters automatically detect when they
need cleaning

« USB port for data transfer, troubleshooting
and free software updates

*  More features on the way!

Q-SUN Xe-8 Xenon Arc Tester
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Xe-8 Configuration and Utilities

*  Models Water purity

—  Q-SUN Xe-8-HBSX — > 5MQ-cm; < 0.2 uS /cm

— No other configurations; fully equipped < 0.1ppm TDS; < 0.1 ppm silica

| Capacity and Dimensions
* Compressed Air — Area 78 x 48 cm = 11,560 crm?

— Required for humidification — Dimensions 104x173 cm;
30 cm needed on all sides

e Electrical
— 30
— 208/230/400 V (80/80/50 A)

Q-SUN Xe-8 Xenon Arc Tester
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Footprint (including access area)

« Width x Depth = 193 x 206 cm (76" x 81")

« Total area = 3.98 m? (42.8 ft9)

- Capacity/footprint = 24.1 samples/ m? .

* Only 30 cm space needed on each side
Operating Footprint

Q-SUN Xe-8 Xenon Arc Tester
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Specimen Rack

Drive Maotor
and Belt
Driveshaft

Rack Support

-_ Arms

« Drip ring

« Fixed at 3 rpm (initially)

 Can be rotated manually or via
touchscreen control

1" | Q-SUN Xe-8 Xenon Arc Tester @
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Specimen Mounting

Up to 164 Q-Lab-size 51 x 102 mm (2 x 4") panels

Up to 96 larger-size (2.62 x 5.71") panels

Specimen holders reversible top to bottom

Drop-down bar allows specimen holder storage

Q-SUN Xe-8 Xenon Arc Tester .
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Onboard Sensor Array

« TJwo IBP

— Upper/lower
- TJwo BP

— Upper/lower

« Three irradiance sensors
— 340/420/TUV

e RH/CAT sensor

« UC8O0 calibration array is virtually identical

Q-SUN Xe-8 Xenon Arc Tester
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Irradiance

*  Four air-cooled lamps (no tap water required)

«  8000-hour warrantied life under typical irradiance
conditions

*  Higher irradiance levels above "typical” may reduce
lamp life

«  Filters are non-aging and with proper
care/maintenance, never need replacing

* Tri-band SOLAR EYE® irradiance array; All three
common wavelength control points (340 nm, 420 nm,
300-400 nm) monitored at the same time

» Irradiance range capable of running all common test
methods, except 180 W/m? (Japanese OEM spec)

Q-SUN Xe-8 Xenon Arc Tester
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LIGHT/YEAR Irradiance System

Individual Lamp

® FOUF |amp COﬂtFOl Disconnects

modules :

Control Panal

 Each controls one

of the lamps i
Irradiance
e 340, 420, and TUV Sensors
sensors all Lamps | Qheal o p 4t Main Gontroller

standard; only one
controls the test

« Safety features
included

Q-SUN Xe-8 Xenon Arc Tester We make testing simple ‘ @
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Irradiance Uniformity

Lamp length exceeds sample exposure height

— Distance from sample exposure plane to lamp equal
at all locations — excellent uniformity

« Sample holders are reversible (in vertical position)
for easy sample repositioning to improve overall
exposure uniformity
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»  Operational fluctuation meets all common test
method requirements (+0.01 W/m? narrow band;
1.0 W/m? for TUV)
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*  92% Top-to-Bottom uniformity measured J S O
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Non-Aging Optical Filters

2.8
« Materials used to provide specific Filter Age
2.4 11145 hours

spectral transmittance can “solarize”

_ _ . 26,636 hours
under extremely high irradiance

g
o
I

=
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I

— Air-cooled filters are further away
from the light source vs. filters in
water-cooled assemblies, eliminating
this effect

o N
0 )
| |
—

Spectral Irradiance (W/m?2/nm)

N
D
|

« DI water will ultimately leave deposits

0.0 I T T T T T T T T T
— Optical filters in air-cooled testers will 250 300 350 400 450 500 550 600 650 700 750 800
not collect these deposits and will Wavelength (nm)
not shift their transmittance Optical filters in air-cooled testers maintain

their transmittance indefinitely
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data

		Q-Sun Window Glass Filter SPD's

		irradiance:		1.10		W/m2 @ 420nm

		UV filter type:		Window Glass

		filter age:		See Below

						145 hour		26,636 hour

						actual		actual				sensitivity		145 hour		26636 hour

		wavelength				irradiance		irradiance				factor		current		current

		(nm)				(W/m2)		(W/m2)				(A/W/m2)		(A)		(A)

		250				0.00		0.00				9.47E-08		4.20E-12		3.70E-12

		252				0.00		0.00				9.51E-08		4.50E-12		4.00E-12

		254				0.00		0.00				9.55E-08		4.50E-12		4.50E-12

		256				0.00		0.00				1.09E-07		4.70E-12		4.30E-12

		258				0.00		0.00				1.21E-07		4.70E-12		4.00E-12

		260				0.00		0.00				1.33E-07		5.20E-12		3.70E-12

		262				0.00		0.00				1.45E-07		6.20E-12		4.70E-12

		264				0.00		0.00				1.52E-07		9.50E-12		7.70E-12

		266				0.00		0.00				1.66E-07		1.65E-11		1.45E-11

		268				0.00		0.00				1.80E-07		2.87E-11		2.62E-11

		270				0.00		0.00				1.94E-07		3.90E-11		3.55E-11

		272				0.00		0.00				2.06E-07		5.05E-11		4.52E-11

		274				0.00		0.00				2.27E-07		5.87E-11		5.87E-11

		276				0.00		0.00				2.32E-07		7.95E-11		7.52E-11

		278				0.00		0.00				2.48E-07		1.04E-10		1.00E-10

		280				0.00		0.00				2.66E-07		1.39E-10		1.36E-10

		282				0.00		0.00				2.73E-07		1.59E-10		1.54E-10

		284				0.00		0.00				2.89E-07		1.67E-10		1.63E-10

		286				0.00		0.00				3.05E-07		1.80E-10		1.75E-10

		288				0.00		0.00				3.12E-07		2.02E-10		1.92E-10

		290				0.00		0.00				3.31E-07		2.12E-10		2.04E-10

		292				0.00		0.00				3.33E-07		2.13E-10		2.01E-10

		294				0.00		0.00				3.45E-07		1.93E-10		1.86E-10

		296				0.00		0.00				3.54E-07		1.62E-10		1.55E-10

		298				0.00		0.00				3.68E-07		1.46E-10		1.37E-10

		300				0.00		0.00				3.78E-07		1.31E-10		1.28E-10

		302				0.00		0.00				3.84E-07		1.61E-10		1.49E-10

		304				0.00		0.00				3.92E-07		2.68E-10		2.51E-10

		306				0.00		0.00				4.02E-07		4.23E-10		3.75E-10

		308				0.00		0.00				4.12E-07		7.86E-10		6.59E-10

		310				0.00		0.00				4.24E-07		1.48E-09		1.30E-09

		312				0.01		0.01				4.35E-07		2.87E-09		2.62E-09

		314				0.01		0.01				4.45E-07		5.25E-09		4.83E-09

		316				0.02		0.02				4.56E-07		8.82E-09		7.93E-09

		318				0.03		0.03				4.72E-07		1.40E-08		1.27E-08

		320				0.04		0.04				4.83E-07		2.11E-08		1.95E-08

		322				0.06		0.06				4.85E-07		3.05E-08		2.80E-08

		324				0.08		0.08				4.95E-07		4.00E-08		3.81E-08

		326				0.10		0.10				4.96E-07		5.15E-08		4.93E-08

		328				0.13		0.12				5.07E-07		6.48E-08		6.31E-08

		330				0.15		0.15				5.17E-07		7.90E-08		7.76E-08

		332				0.18		0.18				5.23E-07		9.65E-08		9.36E-08

		334				0.21		0.21				5.26E-07		1.13E-07		1.08E-07

		336				0.25		0.24				5.30E-07		1.31E-07		1.28E-07

		338				0.28		0.27				5.42E-07		1.51E-07		1.44E-07

		340				0.31		0.30				5.45E-07		1.69E-07		1.62E-07

		342				0.34		0.33				5.49E-07		1.86E-07		1.79E-07

		344				0.37		0.36				5.52E-07		2.02E-07		1.97E-07

		346				0.39		0.39				5.54E-07		2.18E-07		2.14E-07

		348				0.41		0.41				5.65E-07		2.33E-07		2.30E-07

		350				0.44		0.43				5.69E-07		2.50E-07		2.46E-07

		352				0.47		0.46				5.73E-07		2.69E-07		2.63E-07

		354				0.50		0.49				5.78E-07		2.87E-07		2.82E-07

		356				0.53		0.51				5.87E-07		3.11E-07		3.02E-07

		358				0.56		0.55				5.91E-07		3.30E-07		3.23E-07

		360				0.59		0.58				5.96E-07		3.50E-07		3.43E-07

		362				0.61		0.60				5.99E-07		3.67E-07		3.60E-07

		364				0.63		0.62				6.03E-07		3.81E-07		3.74E-07

		366				0.66		0.64				6.06E-07		3.97E-07		3.90E-07

		368				0.69		0.67				6.08E-07		4.18E-07		4.06E-07

		370				0.70		0.69				6.14E-07		4.32E-07		4.24E-07

		372				0.69		0.68				6.14E-07		4.26E-07		4.15E-07

		374				0.70		0.69				6.15E-07		4.31E-07		4.23E-07

		376				0.71		0.70				6.17E-07		4.39E-07		4.32E-07

		378				0.72		0.71				6.21E-07		4.46E-07		4.42E-07

		380				0.77		0.75				6.19E-07		4.76E-07		4.65E-07

		382				0.77		0.76				6.17E-07		4.75E-07		4.71E-07

		384				0.79		0.77				6.17E-07		4.87E-07		4.76E-07

		386				0.80		0.79				6.17E-07		4.94E-07		4.85E-07

		388				0.83		0.82				6.12E-07		5.10E-07		5.01E-07

		390				0.88		0.86				6.12E-07		5.40E-07		5.29E-07

		392				0.90		0.87				6.10E-07		5.49E-07		5.30E-07

		394				0.96		0.95				6.07E-07		5.83E-07		5.75E-07

		396				1.08		1.06				6.10E-07		6.62E-07		6.46E-07

		398				1.03		1.01				6.13E-07		6.29E-07		6.20E-07

		400				0.93		0.91				6.20E-07		5.77E-07		5.61E-07

		402				0.80		0.78				5.87E-07		4.70E-07		4.60E-07

		404				0.86		0.85				5.54E-07		4.78E-07		4.73E-07

		406				0.93		0.90				5.41E-07		5.03E-07		4.87E-07

		408				0.99		0.97				5.47E-07		5.42E-07		5.29E-07

		410				0.97		0.95				5.54E-07		5.37E-07		5.24E-07

		412				1.03		0.99				5.57E-07		5.73E-07		5.51E-07

		414				0.98		0.96				5.59E-07		5.49E-07		5.36E-07

		416				0.97		0.96				5.60E-07		5.45E-07		5.35E-07

		418				1.03		1.00				5.59E-07		5.75E-07		5.61E-07

		420				1.10		1.08				5.57E-07		6.14E-07		6.00E-07

		422				1.04		1.01				5.52E-07		5.77E-07		5.60E-07

		424				1.06		1.02				5.48E-07		5.81E-07		5.60E-07

		426				1.04		1.02				5.43E-07		5.63E-07		5.54E-07

		428				1.04		1.02				5.38E-07		5.58E-07		5.49E-07

		430				1.05		1.01				5.32E-07		5.58E-07		5.37E-07

		432				1.06		1.03				5.26E-07		5.56E-07		5.41E-07

		434				1.07		1.04				5.19E-07		5.58E-07		5.40E-07

		436				1.10		1.07				5.13E-07		5.65E-07		5.47E-07

		438				1.16		1.13				5.08E-07		5.88E-07		5.73E-07

		440				1.11		1.08				5.02E-07		5.57E-07		5.41E-07

		442				1.11		1.09				4.96E-07		5.51E-07		5.39E-07

		444				1.09		1.07				4.89E-07		5.34E-07		5.23E-07

		446				1.10		1.08				4.82E-07		5.29E-07		5.20E-07

		448				1.15		1.11				4.76E-07		5.48E-07		5.28E-07

		450				1.23		1.17				4.69E-07		5.75E-07		5.50E-07

		452				1.29		1.26				4.61E-07		5.93E-07		5.81E-07

		454				1.19		1.15				4.53E-07		5.37E-07		5.22E-07

		456				1.27		1.25				4.44E-07		5.65E-07		5.54E-07

		458				1.36		1.32				4.36E-07		5.95E-07		5.78E-07

		460				1.38		1.32				4.28E-07		5.92E-07		5.64E-07

		462				1.87		1.82				4.20E-07		7.85E-07		7.63E-07

		464				1.39		1.35				4.12E-07		5.71E-07		5.54E-07

		466				2.00		1.84				4.03E-07		8.05E-07		7.43E-07

		468				2.04		2.00				3.94E-07		8.04E-07		7.90E-07

		470				1.49		1.46				3.85E-07		5.73E-07		5.64E-07

		472				1.40		1.33				3.70E-07		5.17E-07		4.92E-07

		474				1.54		1.53				3.54E-07		5.47E-07		5.42E-07

		476				1.23		1.21				3.39E-07		4.18E-07		4.11E-07

		478				1.29		1.23				3.24E-07		4.18E-07		4.00E-07

		480				1.66		1.56				3.09E-07		5.14E-07		4.82E-07

		482				1.53		1.49				3.07E-07		4.70E-07		4.56E-07

		484				1.59		1.56				3.04E-07		4.83E-07		4.74E-07

		486				1.27		1.25				3.04E-07		3.87E-07		3.81E-07

		488				1.31		1.27				3.07E-07		4.04E-07		3.92E-07

		490				1.35		1.35				3.11E-07		4.21E-07		4.18E-07

		492				1.74		1.70				3.19E-07		5.53E-07		5.40E-07

		494				1.28		1.26				3.26E-07		4.18E-07		4.11E-07

		496				1.25		1.22				3.36E-07		4.19E-07		4.09E-07

		498				1.23		1.22				3.47E-07		4.28E-07		4.23E-07

		500				1.25		1.21				3.59E-07		4.48E-07		4.35E-07

		502				1.28		1.23				3.68E-07		4.70E-07		4.52E-07

		504				1.26		1.21				3.76E-07		4.73E-07		4.54E-07

		506				1.24		1.21				3.83E-07		4.74E-07		4.63E-07

		508				1.26		1.22				3.86E-07		4.86E-07		4.71E-07

		510				1.25		1.23				3.90E-07		4.89E-07		4.78E-07

		512				1.26		1.24				3.89E-07		4.92E-07		4.82E-07

		514				1.28		1.24				3.89E-07		4.98E-07		4.81E-07

		516				1.27		1.25				3.86E-07		4.92E-07		4.84E-07

		518				1.29		1.27				3.82E-07		4.92E-07		4.86E-07

		520				1.30		1.27				3.77E-07		4.91E-07		4.78E-07

		522				1.30		1.27				3.71E-07		4.84E-07		4.72E-07

		524				1.31		1.27				3.65E-07		4.77E-07		4.63E-07

		526				1.32		1.29				3.58E-07		4.74E-07		4.60E-07

		528				1.36		1.34				3.51E-07		4.78E-07		4.69E-07

		530				1.35		1.31				3.44E-07		4.65E-07		4.52E-07

		532				1.34		1.30				3.37E-07		4.50E-07		4.39E-07

		534				1.38		1.34				3.30E-07		4.56E-07		4.41E-07

		536				1.36		1.31				3.22E-07		4.37E-07		4.21E-07

		538				1.36		1.33				3.14E-07		4.27E-07		4.17E-07

		540				1.39		1.36				3.06E-07		4.25E-07		4.16E-07

		542				1.41		1.38				2.99E-07		4.22E-07		4.13E-07

		544				1.36		1.32				2.93E-07		3.98E-07		3.87E-07

		546				1.35		1.31				2.86E-07		3.87E-07		3.75E-07

		548				1.33		1.29				2.79E-07		3.70E-07		3.60E-07

		550				1.32		1.27				2.72E-07		3.60E-07		3.46E-07

		552				1.33		1.30				2.66E-07		3.53E-07		3.44E-07

		554				1.34		1.31				2.59E-07		3.47E-07		3.38E-07

		556				1.34		1.29				2.52E-07		3.39E-07		3.26E-07

		558				1.31		1.29				2.46E-07		3.23E-07		3.17E-07

		560				1.28		1.25				2.40E-07		3.07E-07		3.01E-07

		562				1.26		1.23				2.34E-07		2.95E-07		2.89E-07

		564				1.22		1.21				2.28E-07		2.77E-07		2.76E-07

		566				1.23		1.23				2.22E-07		2.73E-07		2.72E-07

		568				1.28		1.23				2.16E-07		2.76E-07		2.65E-07

		570				1.30		1.27				2.10E-07		2.73E-07		2.66E-07

		572				1.30		1.26				2.04E-07		2.65E-07		2.57E-07

		574				1.25		1.22				1.99E-07		2.49E-07		2.42E-07

		576				1.22		1.21				1.94E-07		2.36E-07		2.34E-07

		578				1.25		1.23				1.89E-07		2.37E-07		2.32E-07

		580				1.31		1.28				1.84E-07		2.42E-07		2.35E-07

		582				1.42		1.38				1.79E-07		2.55E-07		2.48E-07

		584				1.36		1.32				1.75E-07		2.37E-07		2.31E-07

		586				1.38		1.36				1.70E-07		2.35E-07		2.31E-07

		588				1.44		1.44				1.66E-07		2.39E-07		2.39E-07

		590				1.41		1.37				1.62E-07		2.29E-07		2.22E-07

		592				1.40		1.35				1.58E-07		2.22E-07		2.14E-07

		594				1.32		1.26				1.54E-07		2.03E-07		1.94E-07

		596				1.25		1.21				1.50E-07		1.87E-07		1.82E-07

		598				1.21		1.17				1.46E-07		1.77E-07		1.71E-07

		600				1.19		1.14				1.42E-07		1.68E-07		1.62E-07

		602				1.15		1.11				1.37E-07		1.58E-07		1.53E-07

		604				1.15		1.12				1.33E-07		1.53E-07		1.49E-07

		606				1.14		1.11				1.29E-07		1.47E-07		1.43E-07

		608				1.17		1.13				1.25E-07		1.46E-07		1.41E-07

		610				1.24		1.19				1.21E-07		1.50E-07		1.44E-07

		612				1.25		1.22				1.18E-07		1.48E-07		1.44E-07

		614				1.33		1.27				1.15E-07		1.52E-07		1.46E-07

		616				1.51		1.47				1.11E-07		1.68E-07		1.63E-07

		618				1.70		1.66				1.07E-07		1.82E-07		1.78E-07

		620				1.46		1.43				1.04E-07		1.51E-07		1.48E-07

		622				1.25		1.21				9.98E-08		1.25E-07		1.21E-07

		624				1.20		1.17				9.59E-08		1.15E-07		1.12E-07

		626				1.22		1.19				9.23E-08		1.13E-07		1.10E-07

		628				1.28		1.25				8.88E-08		1.14E-07		1.11E-07

		630				1.41		1.39				8.53E-08		1.20E-07		1.19E-07

		632				1.35		1.35				8.18E-08		1.10E-07		1.10E-07

		634				1.15		1.13				7.82E-08		9.02E-08		8.81E-08

		636				1.08		1.05				7.44E-08		8.05E-08		7.80E-08

		638				1.03		1.03				7.05E-08		7.26E-08		7.23E-08

		640				1.03		1.00				6.65E-08		6.84E-08		6.67E-08

		642				1.03		1.02				6.22E-08		6.42E-08		6.36E-08

		644				1.09		1.08				5.79E-08		6.29E-08		6.27E-08

		646				1.40		1.39				5.34E-08		7.49E-08		7.44E-08

		648				1.32		1.30				4.88E-08		6.45E-08		6.33E-08

		650				1.17		1.15				4.42E-08		5.16E-08		5.06E-08

		652				1.03		1.00				4.54E-08		4.67E-08		4.54E-08

		654				1.03		1.01				4.66E-08		4.82E-08		4.70E-08

		656				0.98		0.95				5.04E-08		4.94E-08		4.81E-08

		658				1.03		1.01				5.68E-08		5.83E-08		5.72E-08

		660				1.04		1.02				6.31E-08		6.56E-08		6.41E-08

		662				1.01		1.00				7.27E-08		7.32E-08		7.29E-08

		664				1.07		1.06				8.23E-08		8.83E-08		8.71E-08

		666				1.26		1.23				9.08E-08		1.14E-07		1.12E-07

		668				1.04		1.04				9.81E-08		1.02E-07		1.02E-07

		670				1.01		1.00				1.05E-07		1.07E-07		1.05E-07

		672				1.19		1.17				1.07E-07		1.27E-07		1.25E-07

		674				1.10		1.07				1.08E-07		1.19E-07		1.16E-07

		676				1.00		0.97				1.07E-07		1.07E-07		1.04E-07

		678				0.99		0.97				1.04E-07		1.03E-07		1.01E-07

		680				1.13		1.09				1.01E-07		1.14E-07		1.10E-07

		682				1.68		1.62				9.49E-08		1.59E-07		1.54E-07

		684				1.57		1.52				8.93E-08		1.40E-07		1.36E-07

		686				1.99		1.93				8.39E-08		1.67E-07		1.62E-07

		688				2.21		2.24				7.89E-08		1.74E-07		1.77E-07

		690				1.31		1.27				7.38E-08		9.65E-08		9.34E-08

		692				1.10		1.08				6.86E-08		7.52E-08		7.43E-08

		694				0.95		0.91				6.35E-08		6.04E-08		5.80E-08

		696				1.02		1.00				5.89E-08		6.01E-08		5.91E-08

		698				0.98		0.94				5.48E-08		5.39E-08		5.16E-08

		700				0.79		0.77				5.08E-08		4.01E-08		3.93E-08

		702				0.73		0.72				4.74E-08		3.48E-08		3.43E-08

		704				0.75		0.75				4.41E-08		3.33E-08		3.29E-08

		706				0.82		0.80				4.11E-08		3.35E-08		3.30E-08

		708				1.07		1.10				3.83E-08		4.12E-08		4.20E-08

		710				2.01		1.99				3.56E-08		7.17E-08		7.08E-08

		712				1.92		1.71				3.34E-08		6.40E-08		5.72E-08

		714				0.98		0.94				3.12E-08		3.04E-08		2.92E-08

		716				0.86		0.83				2.91E-08		2.49E-08		2.42E-08

		718				0.77		0.76				2.71E-08		2.10E-08		2.07E-08

		720				0.79		0.78				2.51E-08		1.99E-08		1.95E-08

		722				0.87		0.85				2.36E-08		2.05E-08		2.01E-08

		724				1.02		1.01				2.21E-08		2.26E-08		2.24E-08

		726				1.32		1.28				2.07E-08		2.72E-08		2.65E-08

		728				1.43		1.44				1.93E-08		2.77E-08		2.78E-08

		730				1.18		1.13				1.80E-08		2.13E-08		2.03E-08

		732				1.21		1.15				1.69E-08		2.05E-08		1.95E-08

		734				0.85		0.82				1.58E-08		1.34E-08		1.30E-08

		736				0.95		0.95				1.48E-08		1.41E-08		1.41E-08

		738				1.66		1.65				1.39E-08		2.30E-08		2.29E-08

		740				1.19		1.17				1.29E-08		1.54E-08		1.51E-08

		742				0.83		0.82				1.22E-08		1.01E-08		9.99E-09

		744				0.75		0.73				1.14E-08		8.53E-09		8.36E-09

		746				0.84		0.82				1.07E-08		9.05E-09		8.79E-09

		748				0.97		0.94				1.00E-08		9.70E-09		9.44E-09

		750				0.88		0.88				9.32E-09		8.24E-09		8.24E-09

		752				0.91		0.88				8.80E-09		7.98E-09		7.77E-09

		754				0.99		0.98				8.29E-09		8.17E-09		8.08E-09

		756				1.23		1.26				7.80E-09		9.58E-09		9.80E-09

		758				1.82		1.80				7.35E-09		1.34E-08		1.32E-08

		760				1.46		1.46				6.89E-09		1.01E-08		1.01E-08

		762				2.13		2.15				6.52E-09		1.39E-08		1.40E-08

		764				2.28		2.16				6.15E-09		1.40E-08		1.33E-08

		766				0.98		0.96				5.83E-09		5.73E-09		5.61E-09

		768				0.71		0.68				5.55E-09		3.92E-09		3.77E-09

		770				0.56		0.55				5.28E-09		2.98E-09		2.91E-09

		772				0.52		0.50				5.03E-09		2.60E-09		2.53E-09

		774				0.53		0.51				4.78E-09		2.52E-09		2.44E-09

		776				0.53		0.51				4.55E-09		2.40E-09		2.31E-09

		778				0.60		0.58				4.34E-09		2.59E-09		2.52E-09

		780				0.75		0.72				4.14E-09		3.10E-09		2.96E-09

		782				0.53		0.52				3.98E-09		2.09E-09		2.05E-09

		784				0.49		0.48				3.82E-09		1.87E-09		1.83E-09

		786				0.68		0.64				3.67E-09		2.49E-09		2.35E-09

		788				0.82		1.35				3.53E-09		2.89E-09		4.75E-09

		790				0.51		0.50				3.39E-09		1.74E-09		1.69E-09

		792				0.47		0.46				3.26E-09		1.53E-09		1.49E-09

		794				0.72		0.63				3.13E-09		2.24E-09		1.98E-09

		796				1.27		1.22				3.02E-09		3.83E-09		3.70E-09

		798				0.70		0.69				2.93E-09		2.05E-09		2.01E-09

		800				0.70		0.68				2.84E-09		1.99E-09		1.94E-09

						norm. at SP		norm. at SP

		wavelength				irradiance		irradiance

		(nm)				(W/m2)		(W/m2)

						145 hour		26,636 hour

		250				0.00		0.00

		252				0.00		0.00

		254				0.00		0.00

		256				0.00		0.00

		258				0.00		0.00

		260				0.00		0.00

		262				0.00		0.00

		264				0.00		0.00

		266				0.00		0.00

		268				0.00		0.00

		270				0.00		0.00

		272				0.00		0.00

		274				0.00		0.00

		276				0.00		0.00

		278				0.00		0.00

		280				0.00		0.00

		282				0.00		0.00

		284				0.00		0.00

		286				0.00		0.00

		288				0.00		0.00

		290				0.00		0.00

		292				0.00		0.00

		294				0.00		0.00

		296				0.00		0.00

		298				0.00		0.00

		300				0.00		0.00

		302				0.00		0.00

		304				0.00		0.00

		306				0.00		0.00

		308				0.00		0.00

		310				0.00		0.00

		312				0.01		0.01

		314				0.01		0.01

		316				0.02		0.02

		318				0.03		0.03

		320				0.04		0.04

		322				0.06		0.06

		324				0.08		0.08

		326				0.10		0.10

		328				0.13		0.13

		330				0.15		0.15

		332				0.18		0.18

		334				0.21		0.21

		336				0.25		0.25

		338				0.28		0.27

		340				0.31		0.30

		342				0.34		0.33

		344				0.37		0.36

		346				0.39		0.39

		348				0.41		0.42

		350				0.44		0.44

		352				0.47		0.47

		354				0.50		0.50

		356				0.53		0.53

		358				0.56		0.56

		360				0.59		0.59

		362				0.61		0.61

		364				0.63		0.63

		366				0.65		0.66

		368				0.69		0.68

		370				0.70		0.71

		372				0.69		0.69

		374				0.70		0.70

		376				0.71		0.72

		378				0.72		0.73

		380				0.77		0.77

		382				0.77		0.78

		384				0.79		0.79

		386				0.80		0.80

		388				0.83		0.84

		390				0.88		0.88

		392				0.90		0.89

		394				0.96		0.97

		396				1.08		1.08

		398				1.02		1.03

		400				0.93		0.92

		402				0.80		0.80

		404				0.86		0.87

		406				0.93		0.92

		408				0.99		0.99

		410				0.97		0.97

		412				1.03		1.01

		414				0.98		0.98

		416				0.97		0.98

		418				1.03		1.03

		420				1.10		1.10

		422				1.04		1.04

		424				1.06		1.04

		426				1.04		1.04

		428				1.04		1.04

		430				1.05		1.03

		432				1.06		1.05

		434				1.07		1.06

		436				1.10		1.09

		438				1.16		1.15

		440				1.11		1.10

		442				1.11		1.11

		444				1.09		1.09

		446				1.09		1.10

		448				1.15		1.13

		450				1.22		1.20

		452				1.28		1.29

		454				1.18		1.18

		456				1.27		1.27

		458				1.36		1.35

		460				1.38		1.35

		462				1.87		1.86

		464				1.38		1.37

		466				1.99		1.88

		468				2.04		2.05

		470				1.48		1.50

		472				1.40		1.36

		474				1.54		1.56

		476				1.23		1.24

		478				1.29		1.26

		480				1.66		1.59

		482				1.53		1.52

		484				1.59		1.59

		486				1.27		1.28

		488				1.31		1.30

		490				1.35		1.37

		492				1.73		1.73

		494				1.28		1.29

		496				1.24		1.24

		498				1.23		1.24

		500				1.25		1.24

		502				1.28		1.26

		504				1.25		1.23

		506				1.24		1.24

		508				1.26		1.25

		510				1.25		1.25

		512				1.26		1.26

		514				1.28		1.26

		516				1.27		1.28

		518				1.29		1.30

		520				1.30		1.29

		522				1.30		1.30

		524				1.31		1.30

		526				1.32		1.31

		528				1.36		1.37

		530				1.35		1.34

		532				1.33		1.33

		534				1.38		1.37

		536				1.35		1.33

		538				1.36		1.36

		540				1.39		1.39

		542				1.41		1.41

		544				1.36		1.35

		546				1.35		1.34

		548				1.32		1.32

		550				1.32		1.30

		552				1.33		1.32

		554				1.34		1.33

		556				1.34		1.32

		558				1.31		1.31

		560				1.27		1.28

		562				1.26		1.26

		564				1.21		1.24

		566				1.23		1.25

		568				1.28		1.26

		570				1.30		1.30

		572				1.30		1.29

		574				1.25		1.24

		576				1.22		1.23

		578				1.25		1.25

		580				1.31		1.30

		582				1.42		1.41

		584				1.35		1.35

		586				1.38		1.39

		588				1.44		1.47

		590				1.41		1.40

		592				1.40		1.38

		594				1.32		1.29

		596				1.25		1.24

		598				1.21		1.20

		600				1.18		1.17

		602				1.15		1.14

		604				1.15		1.14

		606				1.14		1.13

		608				1.16		1.15

		610				1.23		1.21

		612				1.25		1.25

		614				1.32		1.30

		616				1.51		1.50

		618				1.69		1.69

		620				1.45		1.46

		622				1.25		1.24

		624				1.20		1.19

		626				1.22		1.22

		628				1.28		1.28

		630				1.40		1.42

		632				1.34		1.37

		634				1.15		1.15

		636				1.08		1.07

		638				1.03		1.05

		640				1.03		1.02

		642				1.03		1.04

		644				1.09		1.11

		646				1.40		1.42

		648				1.32		1.33

		650				1.17		1.17

		652				1.03		1.02

		654				1.03		1.03

		656				0.98		0.97

		658				1.03		1.03

		660				1.04		1.04

		662				1.00		1.02

		664				1.07		1.08

		666				1.25		1.26

		668				1.04		1.06

		670				1.01		1.02

		672				1.19		1.19

		674				1.10		1.09

		676				1.00		0.99

		678				0.99		0.99

		680				1.13		1.12

		682				1.67		1.66

		684				1.57		1.56

		686				1.99		1.97

		688				2.20		2.29

		690				1.31		1.29

		692				1.09		1.11

		694				0.95		0.93

		696				1.02		1.03

		698				0.98		0.96

		700				0.79		0.79

		702				0.73		0.74

		704				0.75		0.76

		706				0.81		0.82

		708				1.07		1.12

		710				2.01		2.03

		712				1.91		1.75

		714				0.97		0.96

		716				0.85		0.85

		718				0.77		0.78

		720				0.79		0.79

		722				0.87		0.87

		724				1.02		1.04

		726				1.31		1.31

		728				1.43		1.47

		730				1.18		1.15

		732				1.21		1.18

		734				0.85		0.84

		736				0.95		0.97

		738				1.66		1.69

		740				1.19		1.19

		742				0.83		0.84

		744				0.74		0.75

		746				0.84		0.84

		748				0.97		0.96

		750				0.88		0.90

		752				0.90		0.90

		754				0.98		1.00

		756				1.23		1.28

		758				1.82		1.83

		760				1.46		1.50

		762				2.13		2.19

		764				2.27		2.21

		766				0.98		0.98

		768				0.70		0.69

		770				0.56		0.56

		772				0.52		0.51

		774				0.53		0.52

		776				0.53		0.52

		778				0.60		0.59

		780				0.75		0.73

		782				0.52		0.53

		784				0.49		0.49

		786				0.68		0.65

		788				0.82		1.37

		790				0.51		0.51

		792				0.47		0.47

		794				0.71		0.65

		796				1.27		1.25

		798				0.70		0.70

		800				0.70		0.70
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		626		626
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Filter Age
145 hours
26,636 hours

145 hour

26,636 hour

Wavelength (nm)

Spectral Irradiance (W/m2/nm)

0.0000442617

0.0000399023

0.0000472122

0.0000429456

0.0000470518

0.0000481497

0.000042885

0.0000401507

0.0000388734

0.0000338557

0.0000390719

0.0000284499

0.0000427206

0.0000331406

0.0000623282

0.0000516975

0.0000991275

0.0000891446

0.0001595152

0.0001490179

0.0002003445

0.00018662

0.0002443295

0.0002237897

0.0002579557

0.0002639746

0.0003424276

0.0003314642

0.0004178384

0.0004111423

0.0005217026

0.0005223532

0.0005805971

0.0005754606

0.0005758967

0.0005752185

0.0005895709

0.0005865684

0.0006453125

0.0006276783

0.0006399142

0.0006301344

0.0006379109

0.0006160182

0.0005579205

0.000550231

0.000456193

0.0004466655

0.0003962979

0.0003805455

0.0003455907

0.0003455555

0.0004184492

0.0003962965

0.0006832459

0.0006548368

0.0010501532

0.0009527099

0.0019056801

0.001635046

0.003485888

0.0031333737

0.0065875636

0.0061540544

0.0117882382

0.0110982334

0.0193074104

0.017764204

0.0296287542

0.0275046547

0.0436024687

0.0412363632

0.0628130021

0.0590098979

0.0806033077

0.0785660591

0.103613461

0.1015016242

0.1275424766

0.1270943721

0.1525125396

0.1533053474

0.184347456

0.1829796552

0.2145829478

0.2098735167

0.2466694099

0.2466443036

0.2780832919

0.2713798271

0.3093571903

0.303462929

0.3379751817

0.332844985

0.3655315917

0.3648017349

0.3930152213

0.3948060246

0.4113592648

0.4155375921

0.4385525125

0.441604838

0.4682785038

0.4685164148

0.4952656656

0.4979922153

0.5287726419

0.525451519

0.5572671451

0.5581734078

0.586460025

0.5881412104

0.6118898433

0.614224028

0.6305657423

0.6334234243

0.6544098768

0.6578714908

0.686487554

0.6823379722

0.7027069311

0.7057866961

0.6921094106

0.6899702618

0.6994544128

0.7024891686

0.7101595218

0.7151419622

0.7163616384

0.726502064

0.7671798422
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1.033491863
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0.7994025366

0.8006498313

0.8609635856

0.8718367031

0.9280478623

0.9194930937

0.9884069249

0.9872094085

0.9680622682

0.9666681624

1.0277496895

1.0113499373

0.9797603332

0.9788799171

0.9714202728

0.975846622

1.0275049469

1.0258788086

1.1

1.1

1.0425327712

1.035425962

1.0587934287

1.0443360083

1.0353768463

1.0425981247

1.0361415554

1.0432162854

1.0462966725

1.030414714

1.0553134585

1.0508024363

1.0722401295

1.0618636121

1.0984843797

1.0883031469

1.1559435209

1.1527391196

1.107343325

1.1006303461

1.1099259552

1.1110875837

1.0901222266

1.0925787442

1.0947496904

1.1012340301

1.1500139051

1.1338969219

1.2238821626

1.1979855256

1.2846122049

1.2879844022

1.1843341153

1.1781147071

1.2688856521

1.2732125896

1.3610028199

1.3529664223

1.3796874464

1.3451020382

1.8658039841

1.8558292613

1.3846532173

1.3747755394

1.9938248169

1.8832026275

2.0362827833

2.0475110424

1.4847344183

1.495513642

1.3961134504

1.3596038685

1.5421488015

1.5637069328

1.2311981635

1.2388268794

1.2872068506

1.2605183514

1.6582700038

1.5913154705

1.5298019258

1.5188654695

1.5862222785

1.592987533

1.2698165886

1.2792991982

1.3115033139

1.3022405513

1.3523129635

1.3740056481

1.7327421766

1.7314888369

1.2783807142

1.2863017813

1.2448255107

1.2434687796

1.229888789

1.2438830844

1.2465062722

1.238576489

1.2763370034

1.2560966521

1.2543821336

1.2320879

1.2363825102

1.2358695245

1.2553709111

1.2450128096

1.2509700209

1.2513622815

1.2613328069

1.264528867

1.2794474668

1.2646062187

1.2725560092

1.2810742026

1.2871413633

1.3011115561

1.2994184593

1.2945313051

1.3025568123

1.2999014624

1.3058031492

1.2970521694

1.3218241526

1.3127145347

1.3599416537

1.3654705658

1.3502683856

1.343144389

1.3339304288

1.3316874495

1.3804717004

1.3662128809

1.3540490593

1.3349105932

1.3573202092

1.3564619505

1.3868710603

1.3891770733

1.4072075741

1.4093306123

1.3568606374

1.3501445182

1.3503274534

1.3389874942

1.3228285475

1.3171082078

1.3195987998

1.2978742936

1.3267552785

1.323096992

1.3381405031

1.3338471416

1.3402822255

1.3189589547

1.3081539941

1.3138105113

1.2744202499

1.2786683174

1.2578426823

1.2610121616

1.2140431858

1.2378857668

1.2299076345

1.2539952028

1.2781177583

1.2558124423

1.3005127758

1.2967335079

1.2954794477

1.285685949

1.2500141628

1.2432202438

1.2156907433

1.2335140059

1.251655683

1.2538385987

1.3111551068

1.3029378124

1.4186766323

1.4119263278

1.3549060433

1.3514187324

1.3782503492

1.3864025534

1.4354057488

1.4688985496

1.4092233661

1.3980234249

1.4014055178

1.3824255212

1.3154149199

1.2864282726

1.2451467346

1.2401306354

1.2124125549

1.1986444801

1.1847947036

1.1691384878

1.1487393389

1.1383425208

1.1478950556

1.1439687043

1.1372730962

1.1321411836

1.1638158242

1.1501848307

1.2331241554

1.2114211702

1.2513654796

1.2459541695

1.322896916

1.300326438

1.5090225541

1.4982737625

1.6920194523

1.6934449632

1.4547597685

1.4591272592

1.250750052

1.2389763248

1.1968836412

1.1928593368

1.2226549283

1.2179662811

1.2815189642

1.2769099925

1.4036393498

1.4244210102

1.3429297256

1.3742647526

1.151554734

1.1509887444

1.0796111917

1.0704914947

1.0281036414

1.0477452358

1.0259946101

1.0238396214

1.0301972545

1.0443825251

1.0850569357

1.1068443269

1.4003357851

1.4234441299

1.3197808109

1.3254487068

1.165934855

1.1700171333

1.0267801817

1.0214887093

1.0319511689

1.0297388254

0.9781885309

0.9746704844

1.0252602414

1.0293870751

1.0375525913

1.0374840538

1.0047900112

1.0240210332

1.0706096185

1.0807013974

1.2532458291

1.2599884382

1.0374993808

1.0617076997

1.0126551061

1.016913936

1.1859152591

1.1944750149

1.0965949071

1.093891816

0.9950630726

0.9897312705

0.9891512058

0.9925764219

1.1317552662

1.1175255948

1.672149281

1.6573558429

1.5651916165

1.5559495326

1.9861277791

1.9716183426

2.2025572035

2.2928114153

1.3055544506

1.2930986945

1.0939081456

1.1060352035

0.950077879

0.933614057

1.0193366004

1.0257646965

0.9817334598

0.961770939

0.788658177

0.7909592495

0.7321842669

0.7385032135

0.7531860735

0.7615020318

0.8136292203

0.8201868289

1.0725505004

1.1188888472

2.0110693802

2.0321617675

1.9138222107

1.7503897682

0.9734481713

0.9568397792

0.8545584928

0.8499139045

0.7729990333

0.7797351677

0.789808558

0.791991446

0.8664599832

0.8693763607

1.0215613736

1.0361464976

1.3141186028

1.3101730261

1.4289143213

1.4675345568

1.1785921123

1.1494685294

1.2085732982

1.1764429349

0.8453252126

0.8392270954

0.950917301

0.9731053713

1.6558853705

1.6871552058

1.1890135585

1.1930541457

0.827558304

0.8376446829

0.7445071789

0.7466950233

0.8430921887

0.83797774

0.9665463507

0.9625871642

0.8824944669

0.9030860044

0.9048086027

0.9015544665

0.9841096335

0.9959783731

1.2256891449

1.2830926797

1.8202029339

1.8348732262

1.4621529926

1.4962698957

2.1268930392

2.1921789646

2.27158885

2.2083629603

0.9812399137

0.9831064957

0.7044348534

0.6932872917

0.563333571

0.562936591

0.516092994

0.5139161403

0.5265615919

0.5217417424

0.5266461715

0.5187245353

0.5951320855

0.5925585414

0.7475624445

0.7304569296

0.5242528739

0.526217777

0.4887048166

0.4894104331

0.6773355472

0.654168314

0.8173514031

1.3747435796

0.5124500757

0.5093380705

0.4684038028

0.4668016373

0.7139733211

0.6458271175

1.2653185684

1.250892395

0.6984636488

0.7008145752

0.6999351329

0.6982702955




Black Panel Temperature Sensors

: ASTM 1ISO
Panel Construction o dl) .

Designation | Designation

Black painted stainless steel Lqinsulateo Black Panel
Black Panel

Black painted stainless steel
Insulated

mounted on Black Standard
Black Panel

0.6 cm white PVDF

Q-SUN Xe-8 Xenon Arc Tester

18 . R We make testing simple.
| Operation and Maintenance g simple. |

QLAB



Temperature Control

« BP and Insulated BP both standard
* Upper/lower BP temps controlled individually

« BP temps averaged for overall better control to setpoint
within the exposure zone

*  Bluetooth communication to controller (no battery
required); no mechanical slip ring

« Chamber air temp sensor located at the sample plane

« Two-point BP calibration for greater accuracy

Control Panel

Q-SUN Xe-8 Xenon Arc Tester
Operation and Maintenance

We make testing simple. ‘

19 |
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Q-SUN Xe-8 Xenon Arc Tester
Operation and Maintenance

We make testing simple. ‘ @
QLaB
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Humidity/Water Spray

« Uses atomizing nozzle combining
compressed air and DI water

« RH Sensor located near both CAT and
sample exposure area

» Front/back spray standard; pressure
requlators on both lines to ensure
consistent spray pressure; sensor for
front spray to confirm operation

Q-SUN Xe-8 Xenon Arc Tester e el N @
Operation and Maintenance b ‘ QLAB

21 |




Q-SUN Water Quality

 Purified (RO/DI) water is required
 Q-Lab follows ASTM G151 recommendations

Resistivity Conductivity Silica Total Dissolved

(Q-cm) (WY/eq)] (ppm) Solids (ppm)

>5M <02 <01 <01 6-8

Q-SUN Xe-8 Xenon Arc Tester

We make testing simple. ‘

22 | Operation and Maintenance

QLAB



Operation and Calibration

. #& Main Menu % Running Cycle A:
*  Dual Full-Color Touchscreen displays
4 = - =il ™ H
{_}| Manage Cycles 7 | Diagrostics Actal 0.68 70 70 50
17 different languages available #]  comioin =
A I G
« All Q-Lab testers use the same design and Dual Touchscreens

general touchscreen navigation/layout

» Universal Calibrator System (UC80) allows fast,
easy, reliable temperature and irradiance
AUTOCAL® calibrations

« Complete calibration can be done by the
operator

UC80 Calibration Sensor Array

23 | Q-SUN Xe-8 Xenon Arc Tester

. " We make testing simple. @
Operation and Maintenance gsimp ‘ s




Performance Capabilities

|
Xe-8 Irradiance Values by Control Point - Typical (& Maximum)
W/m2/nm W/m¥nm W/m? @TUV
@340 nm @420 nm (300-400 nm)
Daylight-F 0.80 (1.30)
"
aylight Q 75 (125)
Extended UV (-Q/B, -Quartz) 0.68 (1.10)
1.50 (2.40)
Daylight-B/B
Window (-Q, -B/SL) 0.55 (0.85) 70 (108) Meets pe rformance
Window (-SF5, -IR) - 42 (68) requ irements of
virtually all major

Black Panel Temp? (*C) BP IBP international standards

Light 39-100 : 39-110

Dark 25-45 25-45
Chamber Air Temp?(°C) CAT

Light (any filter) 35-65

Dark 25-45
Relative Humidity? 20-95%
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Performance Validation
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Interlaboratory comparison established tolerances for polystrene yellowing in SAE J2527
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Performance Validation
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Q-SUN Xe-8 is well within tolerance for multiple specimens at multiple vertical positions
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Q-SUN Xe-8

« The NEW standard for large-format rotating
rack xenon

 Upto 164 specimens 2 x 4" (51 x 102 mm) or
96 specimens 2.62 x 5.71" (66 x 145 mm)

« QOutstanding performance capability

«  Front accessibility minimizes lab footprint

« Simple to operate, calibrate, and maintain
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Thank you for your time.

Questions?
iInfo@qg-lab.com
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