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About Us

> 01-1 LandGlass

LandGlass Technology Cao., Ltd. (hereinafter "LandGlass" ) is a high tech enterprise specialized in
the development and manufacturing of glass tempering furnaces and fully tempered vacuum

insuloted glass products. Since its formation, under the guidance of company values of integrty,

quality, innovation, and service, LondGlass has become a leading company in the glass

pracessing industry with distinctive characteristics.

LandGlass is committed to providing its customers the finest innovative fechnology and world
leading glass tempering equipment thaf allow companies fo challenge themselves and
succeed. LandGlass' R&D team, consisting of nearly one hundred dedicated engineers and
scientists, devoted sight years of hard work to the success of the fully fempered vacuum
insulated glass and broke the myth that vacuum glass can' | be ternpered. The cormpletion of The
fully tempered vacuum insulated glass production line laid a solid foundation for the

cammercialization of this new product, making its confribution to environmental protection.

Teday, the global marketing network of LandGlass is providing on-site technical consultation and
customized solutions fo all our cusfomers. We now invite you to experience the improved safety

and quality of life that our latest innovation brings to the market.




> 01-2 Intellectual Property Protection

Considering innovation as the driving force of our business development, LandGlass has
established a state of the arf R&D center that has been recognized in Henan Province as
the "Provincial Technological Center”, “the New Insulated Glass Technology and Equipment
Engineering Laboratory”, “the Insulated Glass Equipment Engineering Research Center”,
and "a R&D Base for Posidectoral Research” Meanwhile, naving positioned intellectual
property as its core competitiveness, LandGlass hos successiully built up its onay of hundreds
of national and intermational patents providing effective protection over Company's innovations,
Through the assistance of Patent Cooperation Treaty, LandGlass has consiructed a patent
portfolio in dozen of regions and countries including U.5., Europe, and Japan, paving fo its
globalization. In 2015, LandGlass won "the National Intellscivcl Property Advanced
Enterprise award” and it adhered to "Certified State Intellectual Property Management
System”, showing that LondGlass has met odvanced national standards for its innovative

competence and ability in IP management.

> 01-3 Unparalleled National Honors

In 2012 and 2013, by virfue of its core fechnologies, LandGlass' won the National Patent
Cold Award, an honarable prize representing China's highest achievernent in independent
innowvation. It not only made history in Henan Province, utis asc vunmatched by any enterprises

N this industry,




Brand Overview

LandVac® (VIE? in Chinese) s a new generation Tempered Yacuum Insulated Glass
developed and palented by LandGlass,

Built upon R&D results in various fields and LandGloss' exclusive law temperature sealing
technclogy, the product offers cutstanding pedarmance in thermal and sound insulation
while maintaining its strength ond safety advantage against wind pressure. As greenhouse
effect and pollution have become & rising concern in our society, it's an ongoing endeavor of
people to pursue [or healthier environment. LandVac is an innovative energy efficient
Tempered Yacuum Insulated Glass engineered by LandGlass, born to lead the trend of
glass opplications in green building and upscale home applionces with a new standard for

the quality of life.

> 02-1 LandVac® History

2007 —Formation of a R&D team fo launch the Tempersd Vacuum Insulaied Glass project;
2009 -Development of LondGlass Low-Temperafure Sealing Technology for Vacuum
Insulated Glass;

2011 -Production of the first 1000 x 430 mm prototype of Tempered Vacuum Insulated
Glass;

2012 - The Tempered Vacuum Insulated Glass trial preduction rolled off the protetype ling;
2013 - Designed and daveloped the automatsed Tempered Vacuum Insulafed Glass
produchon line;

2014 - The performance index of the Tempered Vacuum Insulated Glass received
authonzed third party certifications;

2015 - The autemated Tempered Yacuum Insulated Glass production line was put into

LandVac’

Ternpered Vacuum Insulated Glass

produchon.

> 02-2 LandVac and lts Meanings

As o sub-brond of LandGlass, LandVac® continues ifs naming conventions by combining

LandGlass and Vacyum into LandVac.




LandVac from LandGlass

> 03-2 Seven Advantages

+ Fully Tempered —Landvac s a fully tempered vacuum insuloted glass.

By adopting the low temperature sealing technology, LandVac perfectly
retains the safety features of tempered glass agoinst impact. The surface
stress of any position in LandVac tempered vacuum insulated glass

exceeads F0MPa, which lotally meets safety glass standards.




+ Energy Savings - The thermal insulation performance of LandVac 1s 2 to 4 times better than insulated glass

LandVac has a high vacuum interspace that eliminates any gas heat transfer. By using high-performance Low-E coating, it
alse considerably suppresses radiation heat fransfer and reduces the U-value of LandVac to 0.08 Btu/hft2f, In the meantime,
the thermalinsulatiaon performance of LandVac is 2 to 4 fimes betler than insulated glass ond & o 10 times than single pane
glass. Landvac meets all international passive house heat transfer requirements on windows and doors in stand-alone
applications.

U-Value Comparison

Single Pane Glass 5.8 W/m?K

Dual-Pane Insulated Glass 2.8 W/n-K

Low-E Glass 1.8 W/m&K

LandVac 0.48 W/m?*K

0.08 Btu/hft2F




+ Super Long Life —The life expectancy of LandVac exceeds 25 years,
The flexible edge ssaling materials wakens the shear forces around the ssams,
avoiding the sealing failure caused by the bnitle edge sealing maternal especially
in the environment with big temperature difference between indoor and outdoaor.
With the assistance of built-in high efficiency getter material, LandVac can sustain
ifs superior performance against harsh environments and materiol aging for along

fime.
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+ Thin Structure —Landvac has a stucture fhinner and lighter than insulated glass,
In comparison with friple-pane insulated glass, LandVac has merely one sixth of its
thickness and weighs 10 kg less per square meter while managing a much better
U-value. Meanwhile, less Low-E glass laysrs also allow higher fransmitfance and

improved oplical karsparency.

U-value Sl : Thickness

(W/meK) 2 {rmm)

LandVac

ATLE+0.3V+4T 0.48 71 8.3 20

0.08 Btu/hft2F

Insulated glass 0.75
ATLHI2AAHATLAHT2A0H4T (o Bruihfor

* Note: provided radiation rate of Low-E glass af 0.05



+ Ultimate Dewpoint —Landvac eftectively eliminaies dew condensation between glass layers.
Dew condensation s caused by the temperature
difference befween the inner and cuter
surfaces of insulated glass, The high vacuum

interspace of LandVac effectively eliminates

the dew condensatfion phencmenon, while

Insulated giass autdoor LandVac ouldeor

the outstanding thermal insulafion performance temperature -8'C ture -40°C
ensures inferiar glass sufoce free of condensation B it Tampariirs Gome
even when the ourdoor temperature falls o Note: indoor temperature 20°C, relative humidity 0%

-40°C.

+ Noise Reduction —Landvac eilsctively blocks medium and low frequency penetrating noises.
The high vacuum interspace of Londvac effectively blocks sound transmission, Hurman ear is guite
sensitive, For every 5 dB, of noise increase, the sffect on auditory experiences differs by 3 to 4 fimes.
The weighted sound insulation measurement indicates that an outdoor noiss level of 75 dB, can be
reduced by 37 dB by LandVac, while the typical reduction by regular laminated glass is only 29 dB. It
has a remarkable soundproofing effect against medium and low freguency noise such as fraffic and

canstruction noise that disturb our daily lives the most,

W 6TL+12Ar+6T (Insuloted gloss) W 4TL+0.3V+4T (LandVac)

Sound Insulation Sound insulation/d8

Comparison 45
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Flexibilify —Factors such as geographical location, elevation, and installation

angle do not affect the performance of LandVac.

Thanks to the high vacuum inferspace of LandVac, there is no thermal expansion
or contraction even if the elevation of the location where it's used is largely
different from where it's manufactured. The heat transfer coefficient of LandVac
remains constant regardless of whether it's mounted harizantally or with an

angle, making it suitable for energy efficient roofing or slope installation.

Acute Angle /°

U-Value
W/m2K ¥
Of Different = g 60°
Types Of Glass
s 0.48 0.48 0.48 0.48
ATL+0.3V+4T 0.08 B/hft2F  0.08 Bwhft2F  0.08 BIuhft2F  0.08 Bu/hft2F
lEUed o 2.14 1.98 1.66 1.45
6TL+12Ar+6T : ' ' :

R

Deflection of Insulated Glass




> 03-3 Five Major Technologies

+ Low Temperature Sealing Technology

With LandGlass' exclusive low ternperature sealing technology, the
surface stress of any position in LandVYac tempered vacuum insulated
gloss exceeds 0MPa, perfectly retaining the safety features of
fempered glkass agoinst impact.

Teamed up with talents around the woild, the core RED group at
LandGlass devoted esight years of haord wark to this world-class
challenge. Through tens of thowsands of processing tests, they have
successfully resalved the problem regarding tempsered glass annealing
in the ssaling process and brought the vacuum glass fechnology fo a

new level.

High Vacuum Seadling off Technology
Sealed in o UHV chamber, LandVac is able to maintain the consistency
of a high degree vacuum between the layers. therefore ensures ifs

oautsianding performance and remarkable durability.

+ Flat Sedling Technology

By using flat edge sealing technology, LandVac’ s ssaling does not
profrude above the glass surface. This feoature ensures easy and safe
fransportation, It lcoks even more elegant when mounted in window

frames,

LBJ‘E-&
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+ Flexible Edge Sealing Technology

Unlike fraditional sealing technology using fragile materials, LandVac
adopts flexible edge sealing materiak that have a much higher themnal
resistonce agaoinst thermal expansion or contraction, making it far mors
durable and robust agoinst sealing faoilure coused by temperature

difference bebtween the inner and outer surfaces and materials aging.

Flexible Metal Sealing




> (03-4 Product Types

Thickne
mim

Product Type Structure

LandYac ATL+0.3V+4T a3

Triple Glazing

3V 25.
(LandVac Plus Insulated ) SlHIZATAILrO vl 253

U- valve ey | Max. Dimerision

roduct Type g
Product Type (W/meK) <o s o mm

LandVac 0.48 0.39 0.45 37 150042500

0.08 BtuhfizF

Triple Glazing ; .
(LandVac Plus Insulated ) oomeemmr 0.35 0.40 42 15002500

MNote:

1 Main gararmeters by product type: 4TL - 4 mm thick tempered Low-E glass; 47 - 4 mm thick clear float

glass; 0.3V - 0.3mm thickness of vacuum space; 0.38PF - 0.38 mm fhickness of PVB film; 12A - 12mm

thickness of airspace.

2 Data in the teble are calculated in Window 7 based on ISO?050 & ASHRAE standards ; Farameter

error : Light properties 2% ; U-values £0.1 W/rn' K: The data displayedaobove are for reference only . The
\ values far a specific praduct may vary and need ta berecolculoted Please refer fo the data provided
A\ by LandGlass.




Applications

> (04-1 Architecture

LandVac is thin, lightweight, and safe. The remarkable features including thermal and sound
insulation make it a perfect fit for green buildings.

Applications:

Doors, windaws, curtain walls, and skylights for upscale commercial and residential buildings,
public facilities, as well as landmark structures.

Prospects for future development:

The annual building construction and property renovation warldwide sum vp a huge number
thanks to the sheer size of the domain. Our dorestic new housing area is close to 2 billion
square meters each yesar. Moreover, the glass needed in the next ten years for existing

window replacements is expected fo be more than 11 billion square meters.

> 04-2 Vehicles

In addifion to the excellent thermal insulation, soundproofing and condensation-free
features of LandVac, its optical fransparency performance makes LandVac the best choice
for automobile windows.

Applications:
Suitable as flat window materials for automaobiles, high-speed rall, aircraft, and vessels.

Prospects for future development:

Prospects for future development: While the quality of fravel has been improved
tfremendously, people’s expectation for the interior comfort of the vehicle is also rsing. The
remarkable features Landvac has in safety, energy savings, scundproofing, and super low

dew condensafion makes it the best choice for various vehicle windows.
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> (04-3 Home Appliances

The advantages LandVac has in energy savings, weight, fhickness, safety, and
condensation-free will help home appliances o upgrade.

Applications:
Ideal for freezers, wine cabinels, and display cases.

Prospects for future developiment:

Prospects for future development: The appearance and tronsparency of traditional
cabinet oloss doors are offen compromised due fo fresting and dew condensation.
Electric defrosl system consumes additional energy. LandVac can make the good looking
appliances more environmental friiendly.

> 04-4 Agriculture

The distinguishing fraits of LandVac in thermal insulation and optical fransparency are just
right for precision agriculiure,

Applications:
Moderm greenhouse farming.

Prospects for future development:

Prospects for future development: In recent years, modern agricullure is vigorously
promoted in our counlry to expedite the franstormation of Traditional farming info
development paiterns that are more efficient, worry-free in product safely, resource
conserving, and environmentally friendly. LandVac will definitely play an importani role in
this process.

> 04-5 BIPV

LandVag's performance in thermal insulation and sloped installation makes it o perfect

candidaie as the lining glass in solar power generation applicaticns.

Applications:
Solar photovoltaic buildings.

Prospects for future development:

Prospects for future developmeant: Al present, environment protection and sustainable
development have become the common goals of every country around the world. Clean
enargy, especially solar photovollaic power plays an essenfiol role in power sectar. BIPV is being
promaoted worldwide beyond the industnal fields. The superior energy efficiency will make
LandVac the choice for next generation building construction and PV energy fechnology

worldwidle.
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