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Evidence of Performance
Thermal transmittance

Test Report

No.16-000936-PR02
(PB-HO01-06-en-01)

Client

Luoyang Landglass Technology
CO. LTD-Guangjian Building

No. 12 Wangcheng Road
471000 Luoyang-Henan
China

Product Low-E Vacuum insulating glass unit

Designation LandVac (Landglass Vacuum Insulating Glass)

Performance-relevant |nsulating glass unit; overall dimensions, width x height in mm
product details 1000 x 1000; Configuration in mm 5TL / 0.3 Vacuum / 4T;
Coating, type LOW-E; Coating, position Pos. 2; Coating, emissivity
&n=0.05 (Nominal value); vacuum < 0,1 Pa (Declared
vacuum level); Spacer / Edge seals material Metal; pi-
mension, width in mm 12; Metal Distance pieces; Distance in
mm 45; Diameter in mm 0.5; Height in mm 0.3; Material Steel;
Evacuation port; pDiameter in mm 10; Material Metal

Special features --

Results

Thermal transmittance

!!Lﬂ Ugpefore = 0.4 W/(M? - K) *
Ugaier = 0.4 W/(M? - K)

The thermal transmittance Ugpefore aNd Uganer Was determined before and after the mechanical and
climate load. The thermal transmittance U, pefore @and U, aner Was determined in the center of the
glazing and does not include the influence of the edge sealing to the heat transfer. Due to the
dimensions of the test specimens the tests were not carried out according to the standard test for

glazing.
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Basis *)
Following

EN 12211:2000-06
prEN 12494:1996-08

*) Correspond/s to the national standard/s
(e.g. DIN EN)

Representation

Surface 1 23 4

Vacuum 0.3 mn

external internal

ow-E coating

7

Lo,

Instructions for use

This test report serves to demon-
strate the thermal transmittance
U, pefore bEfOre the mechanical and
climate load and the thermal
transmittance U, s after the me-
chanical and climate load. This
test report can be used to evalu-
ate the influence of the mechani-
cal and climate load on the ther-
mal transmittance. Due to the
dimensions of the test specimens
the tests were not carried out ac-
cording to the standard test for
glazing. The national regulations
have to be observed for the na-
tional technical approval.

Validity

The data and results given relate
solely to the described and test-
ed object. Testing the thermal
transmittance does not allow any
statement to be made on further
characteristics of the present
structure which could define per-
formance and quality.

Notes on publication

The ift-Guidance Sheet "Condi-
tions and Guidance for the Use
of ift Test Documents" applies.
The document may only be pub-
lished in full.

Contents

The report contains a total of 21
page/s and annexe (3 pages)
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Client: Luoyang Landglass Technology CO. LTD-Guangjian Building, 471000 Luo-

yang-Henan (China)

1 Object

ROSENHEIM

1.1 Description of test specimen

Product
Manufacturer

Date of manufacture
Product designation
External dimension (W x H)
Total thickness at edge
Total thickness in pane centre
Configuration
Spacer / edge seals
Material / Manufacturer
Corner configuration
Dimension, width in mm
Coating
Type / Manufacturer
Coating level
Normal emissivity &,
Declared value
Measured value
Vacuum in cavity
Pressure in Pa
Distance piece in cavity (pillar)
Type, Manufacturer
Construction
Material
Evacuation port
Type, Manufacturer
Diameter in mm
Material
Extra equipment
Dimension (W x H) in mm

Dimension facade profile (W x H)

in mm

Installation depth of VIG in fagade

profile in mm
Special features

*

Information provided by the client

The description is based on specifications provided by the client and on inspection of the test specimen at the ift. (Item des-
ignations/ numbers as well as material specifications were provided by the client, unless designated as , ift-tested”.)

Low-E Vacuum insulating glass unit

Luoyang Landglass Technology CO. LTD-Guangjian Building,

471000 Luoyang-Henan (China)

July 1, 2016 / July 4, 2016

LandVac (Landglass Vacuum Insulating Glass)
1000 mm x 1000 mm

9.3 mm

5TL/0.3Vacuum/4 T mm *

Metall *

12

Low-E *
Pos. 2

0,05~

< 0.1 Pa (Declared vacuum level) *

Shape: Sphere
Distance 45 mm, diameter 0.5 mm, height 0.3 mm *
Steel *

See attachment 1, Fig. 3

10

Metal *

Facade element, installed in frame made of ply wood

See schematic view of the facade element in attachment 1, Fig.

4

60 x 257

18

Test specimen is described in the annex "Product/Sample description".



Ve-PB1-3314-en ()01.07.2013

Evidence of Performance Page 3 of 21

Thermal transmittance &
Test Report No. 16-000936-PR02 (PB-H01-06-en-01)  dated 20.12.2016 I I t
Client: Luoyang Landglass Technology CO. LTD-Guangjian Building, 471000 Luo-

yang-Henan (China)

ROSENHEIM

1.2 Sampling
The following data for sampling have been presented to ift:

Sampler: Luoyang Landglass Technology CO. LTD-Guangjian Building, 471000
Luoyang-Henan (China)

Documentation: ift Rosenheim did receive a sampling report.
Date of delivery: 11.07.2016
ift-test specimen-No.:16-000936-PK02 / WE: 41768-001, 41768-002
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2  Procedure
21 Basic documents *) of the procedures

Following

prEN 12494: 1996-08
Building components and elements — In — situ measurement of the surface - to - surface
thermal resistance

EN ISO 6946: 2007-12
Building components and building elements — Thermal resistance and thermal transmit-
tance — Calculation method

EN 12211:2000-06
Windows and doors - Resistance to wind load - Test method

*) correspond/s to the national standard/s, e.g. DIN EN

2.2 Short description of the procedures

Thermal transmittance and thermal resistance (before and after mechanical and
climate load)

The test was performed following to the regular hot box method. The thermal transmit-
tance was determined in steady state.

The specimen was located in a testing wall of insulation by covering the edge of the
glazing using thermal insulation pieces with a width of 100 mm / 50 mm. The testing
wall was surrounded by two half shells and the interior and exterior space. Air and sur-
face temperatures as well as the heating power have been measured.

The heat flow density was determined by a heat flow meter. The thermal resistance was
determined with the heat flow density and the measured surface temperatures. The ther-
mal transmittance was calculated with the thermal resistance and the heat transfer coeffi-
cients for the internal and external side.

Thermal load / climate load

The specimen was installed in a fagade element and located in a testing wall. The testing
wall was surrounded on the external side by a conditioned box and the exterior space.
The temperature on the external side was regulated to a temperature of +80°C or —15°C.
The internal side of the specimen was conditioned by the indoor temperature. Air and sur-
face temperatures have been measured.

Mechanical load

The specimen was installed in a fagade element and located in a test rig. The testing wall
was surrounded on the external side by a conditioned box and the exterior space. The
wind pressure on the external side was regulated according to the standard. The internal
side of the specimen was subjected to by the indoor pressure. The deflections of the
specimen have been measured.
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3 Detailed results

3.1 Detailed results for the thermal transmittance before mechanical and climate
load

Thermal resistance and thermal transmittance

Praptl-Ro. 15-DO0EAR-Pi0 Tarih Hoo 18000834

Euale of loatieg wEN 12434 19595-08
B ing compoments and slamanis = In = sl measunement of B 20 - 1m - sUrlacs thaemal
TRaElanGh

EM 150 e J007-42
Bunlding comporents and builkdng slements — Thermal resslanos aned theimal rarmind-lance —
Calcuiaion method
Tt fjie el sand FaiIITES - Hid By L-Wyan
Pt T2 NES - Wand 1 Mok Boa)
Heal Auk meter (22820

Temt speciman WG 000 e x 1000 mam
Fearrbian ot ! sz e mrman 41768001, 41768002
Lo 5P iasiing 27 08 2018 40 05.08.2018
Towdng paruomne in charge Korwad Hubar

Infarmationen regarding lest arrangement | teat method

Thesi@ hawve Dedn 1ha Tobowing deyaions Troer B el msinods aesoeding i

Tes e od sarcizdhass
The thermal resislancs was detemmined by massrement foliowng prEd 12464, The st was
carmied oul in fhe state of defiven

Implementation of tests [ Test resulis

}Enm [ _Symbol | Specimen { | SpecimenZ | Avorage | Unit
Results and measured valus F

Siuriaoes f=mperalure nfernal side [ 216 217 21.7 ]
Surlana Weperabors scdemal soa [ ﬁ aE 7 =)
[Waan enparairs ", 122 122 12.2 T
|Il'laar| tenparalre diflarence Ay 154 181 181 '

Heal Tk dansily specimen (Fesd Aux melsr) iy K] 8,7 a8 W A

[ Therra! peasistangs bl gpacimen [ 212 2,18 218 A ]
[Calcubsbod vl U,

|mormal emisskity miennal surlace £, Gz LR FEE -
|l:n-r-'|:1:|-nd amesnly inlermel suface r ﬁi? 5N {Iﬂ? =
Sirlaca resElenca intemal side [EN 150 ER4E) [ 013 [EE] Q.13 imeK1LTW |
Surlach maslance axbemal tide [EM 150-654E) = 004 [ 0,04 4 K]
Thermal transmittance [ 4 C.43 043 W K
Thermsa! Fansmitarce I gatom 04 {14 a4 W m* K]
Unoerainty of messunemen {absalia) 1, 004 G0 0,04 W im? K}
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3.2 Detailed results of mechanical and climate load

3.2.1 Thermal load with temperature of 80°C on the external side

Thermal load with temperature of B0°C on the extarnal side - VIG deflection

Frojeci-o, 16-GOCE1 35-PROE Tazk Mo 16-000436
F S -

Tk aqud prrannd PapOF828 - Klimafes -ad.. 5 "C

Bipac iy Facade semend with W& 1000 men 21000 mm

Eganimi Ko 417a8-001, #17E3-002

Dt of 1844 31, Oetaber 1301, Mowvernber 20018

B el ik Dest png oer Korwad Hukar

Tishl wrafpini: Koryrad Huksr

Information to teal assembly and testing meathod

Tesiilag mutraod Thers weare na deviabians from 18] methed o B sandilions
Adfilard Cood et Temparaiura injsmal e v 22 "0
Temrparaiing aylermal sides aTe'C

The ambient condifions were 25 specified by standard requiements

Testing procedure

ey

[aasuramen points
claflsston
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Talshe: Meagured peods of lonls diskdger@nl in mm befong el loed
Dhefl ection Wil ap mghl
[Dronmm | =03 |

Dreflechian Wiz dawr right
LT T I |

Table: Measured resuls of frantal defiechon m mm &y thermal kad (stari= 0 mm)

Defection Wil fop righl
[O &n m o -5.0
D2 i mm -0E
T b0 PR -4,1
Duﬂn:h-un'l.l‘l’.idm.nrﬂht
in mm a8
D2 En mm -8
Ty BN T -3.8
Deflecticn Fansom
|EE mm | 111 |
Koy
o, 02,03 frontal dislodgement al messuremest poinds 1. 02, O3 .
[ | oot oo Mastian

lnadnyg sign 0" defincd on owangs alemsl sde (220, " deflechion oweets ariemal s (H0°C)

He matunciong ware dateched
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Thermal load with temperature of BO"C on the extarnal side - VIG surface termperaturs

Froject:F, 60008 3E-PROE Task Mo 1600083
Bams -

Tosal et preank Pebx1628 - Klmaflex 4. B0 *C

Eznzimun Facade akerniend with VIS 1000 mmem « 1033 men

Egerdimesy bz, 41788001, 4176002

Dl o 1644 3. Oestaber 1o 01, Mowvernber 3078

Bota il L Pl g by Korrad Huber

Tkl wingi niar Korrad Hisker

Information to test assembly and testing mathod

Temli~g moed Thiern wane no desiations from fest mathod ar SesS conditians
Enhir condisan Tamparatura inlamal sce Ll

Temperature axtarnal side = T80

Thiearmbiant Condidione wern BE specifiod by standand requiremants
Tasting procedure

THey

M=asunsment points
temperatiee
(bEe schemalic Wwew)
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1: WG 1000 mm x 1000 mm

Teripersiss m ceniar & WG on i sce e

Vi e E Ry 0 WG Dl B B

© i R W Ry 0 W, e AN i Do
Ternpararas of i F aage of VI e I R0 B0
Teraperahes af ok aage of VG pemeen dirce peaoes
Teparnlaa st bofon sigs of VIG resr 0 Selaros e
i et ok B g of W0 Dadmai dakensg e
T S T D, T T R e

e il o oo o 0

197 Temaprwien n ceniss of Tanasn

'Y Tempmries N oendr o VG bnasen et oa pRecs

A A Gl R R

14 {eraperibere st iop sdge of YIS bahsear dESnee paTEs

T i b mtaed il B P i WG Rl bimies il

Table: Measured valies of surface tampemtures in “C by thermal load with +80°C {external side)

Surfacs lemperalurs on VS fop right
'I-g?'.ﬂ

ot
+ a8

rature on ViG dosn nght
+ 264
+ 353

+ 387

Tid in "C + A

Wy
™ TET) Swince lerperalure al meapsemant poinds T, T2, T3 . {on the inlemal swiscs|

Ho matunchars vwere detected.
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3.2.2 Mechanical load

Resistance fo wind load, deflection and dynamic wind load - Test according to EN 12219

FrajsMn 15-C00E3E-PROZ
Easii EM 1221130103
Windows and doors - Fesistamncs 0 wind ioed - Test method
Tenk bcguiprment FeTR2IE20 - LVWWW-Frifstand Fansiarprifsiand 1
TR Sl Facinds apsmel wilh YiG 1000 mm = 1000 mm
|aid s irwn e 4178E001 41 TRE-O02
Chaie o fmi 02 31,3016
Ter poineyer I Change E-I:e-ﬂh&ﬁ 'BﬂrHl:I'll:“
Tortel )| imdi Stephan BII‘H;HD“

Impie e rdatice o ey
[ There have been the foliosing deviations from e (sl meibod specified in the
sterdardibasts: Tha st was dona with 100 cyclas

LTI [ G Tempaigiune 2000 °C Al ity 48 % &y presgure 963 nF3
This ambeerd candilians ane i accordancs wik the standardibasis requimsments.

Measuremant data'Resulis
Ky
'd!@ @ measLrement part Mo i
dallaction
Talsaipa Vil 17 DT [HDErEesd e & 2000 Pa 3 pressurg pases of 2200 Pa
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Tabloz Meassmnd results of frontal defigction in mm o negatve | posive wand prassunes for Wil o the bop
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Pogilive wind phidsin Hugalive wind prassung

[P in Pa 400 | BOO | 1200 | 1600 | 2000 | <00 | 800 |- 1200 1530 | -20050

Messured resuls of frantal M1 In Y 53
deflestion in mm | = = = i - = z -

|HE im mam - - - - | v32] - 5 2 - | -28

[t i mam - | = [l | = | = | o= |t

Table: Moaswred resus of frontal defiecton in mm af negatre | positive wand

prewsnes far WiE i the botfom

Posiier wimd prass Lung Hegabive wind pressune
s i By inFa A00 | RO | 1200 | 1600 | 2000 | 00 | -S00 | 1200 -1600) -2000
e messuits of frontal .
e 1wt |H-I-|urllm - - - . 1] a a u . .52
|H! in mami - - - = |+32] - = s = -15
|f.,.h1 mim - - - - |w2al - = : : -3 R

Tabia: Measured residts of frontal deflection in mm ot negathe | positive wind

pressunss far the transom

Posithee wind pressunes Hagetive wind pressurs
Messsured results of fronial [Py InPa did | BOO | 1200 | 1600 | 2000 | 400 | 800 | -1200| - 160 -3000
e T - | - |sam] - - |-2a
[Fo 11 v e Atrr Liom Ll Jhma Jas B Lime Lo c
Koy
B Bx Tas! pressin:
W1 B2, B3 Frondnl disipdgement o messuremend painks 511, M2 M3,
£y Frenial dallaction
ERdng agn "+ dalecion iowands inkenal sde; "= defiechon Toewele astemal Sk
Drynamic wind boads {megative / positive pressanes)
Tabla: prassoans plses
pxin Pa 200 400 BOO ELL) 0
paEaad ¥
1] cycleg atp ;& 1000 Pa

Malfunations at test specimen

A the test spaciman ware no matunclians debaciad
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Resistance io wind load, Safety test - Test according fo EM 12211

Prajss-4n

Eash

Tenf Emipment

TiehR Sn-CiPsn

Tt ncmer irmurn e

Dk orrd fewmi

TiEr poineser N Change

Ttk vu | imi

IepiermEreaiine ml el
Doyl iggay

A6-000EEE-PR]2
EM 12211201803
Windows and doors - Hesigtenes % wind inad - Test method

FeITR0920 - LWW-Frilsiand Fansismnifuiand 1

Facads alemen] with WG 1000 mm o 1000 mm
417P8E-001. 41 TB8-002

02 31,2016

Sraphan Satagnoli

Zpephar, Bartagnoll

There hawe been no deviabons bom e st method &5 speasified in the

slmndardibasin
Arrimar i Tenmpeiatue 2000 "0 AlT Biradiny ag Almospnenc 9593 hPa
prEssure
The ambeerd candilians are in accordance with the standardibasis requirenents.
Measurement data/Resulls
Safuly bisl
Tabie: Pressmire steps
Positve wind pressuns Negative wind pressure
B4 | Pa GO0 | 1200 | VEOO | 2400 | I000 | -6 | -1200 | -1800 | <2400 | -3000
passed W' ¥
Safuly tos! passod @ up %0 p3 = 3000 Pa

Malfunctions at test specimen
AL tha test spesman wane no malunciions dedeced
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3.2.3 Thermal load with temperature of -15°C on the external side
Thermal load with temperature of <16°C on the external side - VIG deflection
Projeci:ke, 16-0008 36-PROE Task Mo 16-000E3E
[T Y -
Timi] byl jrrvaard PebXIE28 - Klmafex 4. B C
[CIT— Facade alemens with WG 1000 men o« 1000 men
Egodimen b, 41788001, 4176002
Date af w8 05, Howember 1o 08, Mowember 2018
B ey Bral gy et Kervad Hubssr
Tl @rgs i Korrad Huobsr
Information to test assembly and testing method
Tlify el There wens no deviabions from =5t mesthod ar b=t candibians.
A cooud B Temparatune imlernal sce E ]
Temperaturs axtarnal sids A6 T
The ambiant condiions were &5 specifiad by slandand eqursmenks
Tasting procedurs
[Key
@ Maasuramentd points
charthanan
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Talshe: Meagured peods of lonls diskdger@nl in mm befong el loed
Dhefl ection Wil ap mghl
[Dronmm | =24 |

Dreflechian Wiz dawr right
[O4in mm | TRE |

Table: Measured resuls of frantal defiechon m mm &y thermal kad (stari= 0 mm)

Deflecton Wi fop righl
[O &n m o + 3.2
D2 i mm 1]
T b0 PR = 37
Duﬂn:h-un'l.l‘l’.idm.nrﬂht
N mim & 3.2
D2 En mm =05
Ty BN T + 27
Deflecticn Fansom
B ] 7B |

o1, 02, 105 frinbal dakackaamird at messaumimeet poinda O, 02, 03
1 fronial delecion
Inading sign *+* d il om AAAIOS ETHEnel s {1670 =" defleclon tovwaeds: axdom el side (-15°C)

N matunchions wane dalecied
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Thermal load with temperature of <16"C on the external side - VIG surface termperature

Frogeci-R, 160008 35-PROZ Task Mo 16000836
Baww -

Tumet e preard PsbDAI628 - Klimafiex -4 80 °C

Epwsiman Facade slemens with W1iE 1030 mem o 1000 mm

Epusimen bz 41788001, £1TEE-D02

Dl af st 0. Movember o 08, Nowember 2018

Bg g il Dl g eser Korrac Hubssr

sl argEnimi Korrad Hukssr

Information to test assembly and testing method

Tratteg s Thera wars nig destalions from tast mathod ar sl candilians
Amhiam condifons Temparaiung imernal s + 1B 2
Tamrgparaiura axtarnal sica - =

The ambisnt condilione wers g0 apecified by alardan requinemants

Testing procedure

Tay

Maasurament points
e i b e
[see schemalic wiew)
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1: WG 1000 mm x 1000 mm

Terrparviss m cenia of Y15 on fminecs eos
Terporales v covie o WG brwesn culnaca meesen
Temspeiiire o cevedr of W0k s CANS0S [0S
© Towwpeintacs ok 1o E eage of VGl vebd 18 GRe 0l
Tempemtra ook adge ol Vil wedewen cidarce @eoas
© Tempsinrre o Dotom sipe of Wi o 10 Surnos o
Temrpereiss ot bodzem migs of W15 Esrawen fmlomos plecan
Toruperilurg ol cme D Wi, TR o IRk [
Tesnperiiars b oome of Y3
10 Tampanilas 0 el of Easecn
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3.2.4 Mechanical load
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Resistance io wind load, Safety test - Test according fo EM 12211
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3.3 Detailed results for thermal transmittance after mechanical and climate load

Thermal resstance and thermal transmittancse
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3.4 Summary of test results and visual control

Thermal iranamittance, mechanical und climate load, viewa! control
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Implementation of teata | Test results

Summary of test results; Thermal transmittance
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Surface 1 23 4

—— Vacuum 0.3 mm

external internal

Low-E coating

NN\

Fig. 1  Representation (Schematic view of the test specimen, drawing created by the ift).

Fig. 2 Representation (Photos of the test specimen 1000 mm x 1000 mm, recorded by the ift).
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Fig. 3

Fig. 4

Luoyang Landglass Technology
CO. LTD-Guangjian Building, 471000 Luoyang-Henan (China)
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Photo of the evacuation port (created by the ift).

1: VIG with 1000 mm x 1000 mm

Representation (Schematic view of the fagade element from the external side, drawing
created by the ift).
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Fig 5 Condensation at the top edge, left edge and bottom edge during the climate test (external
side: -15°C, internal side: 18°C / about 49% relative humidity). Width of the condensation ar-
ea about 5—-10 mm

Fig 6 Ice at the right edge during the climate test (external side: -15°C, internal side: 18°C / about
49% relative humidity). Width of the ice area about 5 — 10 mm
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