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17‘1I1J’1: Frost & Sullivan, 2016

® Frost & Sullivan, World’s Top Global Mega Trends To 2025 and Implications to Business, Society and
Cultures, Frost & Sullivan, 2016
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* Frost Perspectives, The sound of silence, Frost & Sullivan, 2012

> Yanuau (Composite Material) 1w an 2 sintuliifosrusznoumanaiiseiusarldvhazanaduiledotu

® Technical Insights, Inside R&D Technology Alert, 2012

" sUnuuANvaIn (Loose-fill Forms) Aig Msisessnuulisnuiy

® Global Visionary Science Research Team, Advanced Insulation Materials Technologies for Building and
Construction, Frost & Sullivan, 2016
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" PU Foam (Polyurethane Foam) Lﬁu’?aﬂﬁﬂizﬂauéfw Polyol waviniidl Isocyanate S lnidelnuiaay
gnnguge

' Global Visionary Science Research Team, Acoustic Insulation and Vibration Materials in Construction
Acoustic Insulation Materials Segment to Dominate as Clamour for Reduced Noise in Workplaces Rises, Frost
& Sullivan, 2016

" Global Visionary Science Research Team, Advanced Insulation Materials Technologies for Building and

Construction, Frost & Sullivan, 2016
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¥ Global Visionary Science Research Team, Acoustic Insulation and Vibration Materials in Construction
Acoustic Insulation Materials Segment to Dominate as Clamour for Reduced Noise in Workplaces Rises, Frost
& Sullivan, 2016
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“ Global Visionary Science Research Team, Advanced Insulation Materials Technologies for Building and
Construction, Frost & Sullivan, 2016
2 High-Tech Materials Alert, Materials Facilitating Enhanced Acoustic Insulation, Frost & Sullivan, 2016
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Tuvagdnwinlsumsunasuiagdesiudssedrsansgilinnuddgranisimuniand
Wuiinsdodiwindonunninensy Inenuissun1aigeds National Science Foundation ol
aulsganad 225,000 wiseansgwiuIem Revolution Research dyynfansy won1satiuayunis

Ionazaulnudestuidssrdalminusimannarsiiduiiusadainasy wanand usem UltraCell

Y

Insulation W1y Start-up dyyfansgilasusulszuraisve 100,000 MSogansgain US
Environmental Protection Agency Tumisaiunniswaniandesiuidesinenseatugnilniiiiviniu

anme?

YBNAINY TUAIUYBIFUNUILINU National Natural Science Foundation of China, Jilin

Provincial Natural Science Foundation ka% China Postdoctoral Science Foundation .4 u

[ |

nigunantunisaduayunisidedagdesiuidssun Jilin University 113385uiuuiem

[

Guangzhou Yiju Chemical ifiefinw1n1581 W Polyurethane Tnaneidutansnsu (Porous

99U 9

Materials) Nifiaanunuiwiugl dhninunsessunisldanulugeamnssueuguduazonmeu®

 Global Visionary Science Research Team, Advanced Insulation Materials Technologies for Building and
Construction, Frost & Sullivan, 2016
% High-Tech Materials Alert, Materials Facilitating Enhanced Acoustic Insulation, Frost & Sullivan, 2016
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JUN 2 Uszna 10 duduusniinisinuiunanuddeineaiuianlesiubesgegn

5211737149 U A.A. 2008 -2017

. South Korea
India 4%

5%

China
25%

Russian Federation
5%

Japan
6%

United Kingdom
8%

United States
25%

Germany
B

France
9%

fan: UszIaaIngudea Scopus, 2561
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Tnvilnalsd (Polystyrene way Polyurethane) uag Cellulose IWUNSTUIUANTIRAAANILTURAY
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A

padawinaey sauddldiansssurAvinduununisiddiniedns wWuleuna (Glass Fiben” wasy

dulewna (Glass Fiber) Wudaguansdanatafnasuusaiiaiduledisuiafldainnisduaziden (Glass-

Reinforced Plastic - GRP) faudfinuusefisegs nusienisiansou lavuad
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(Fly Ash)®® Glass Bubbles® wagfutun (Diatomite)®* $2uAU FRP (Fiber-Reinforced Polymers)®!
TnefiaondunsAnuwiuazuisnenvuduhiivaun Yaglosiudes 1y Massachusetts Institute of
Technology ﬁumaw%“g, Pennsylvania State University ﬂ@ﬂﬁ%%’g, Georgia Institute of Technology
¥99an3g, University of Toronto ¥84kANIAI, University of Texas at Austin ¥89a13§, U5E% Dow
Chemical ¥93@%5g, US¥W John Manville ¥89an3sy, US¥n Certain Teed vosansy (nelasu
sulszInaatuayunITEaNUTIN Saint-Gobain Yaar3aiea), U3 Roxul YoauALINT LAY
Huntsman vesanss Wudu uenand Sdinaenvuiiinififouasimuaglosiudesiiuiaula
Jus oy

Y]

A’Hﬂﬂf ® yS¥vn Knauf Insulation LYuuSE¥ndyvna

'
=

au3AuTiRauuTAnssy Earthwool a1nlausi
U51/31nd15 Formaldehyde waziluiinsme
Zwndeu seonisldimalulad ECOSE 7ile
nsEUIuNIseTInm vldldauiuddinna

]
aada va

ANUSSTUVANHAMaNURTe N UL Upany

q

Ausau waziuauiutulnlednme?

HO“B}’WE“ ® U5¥N Honeywell \uuSEndnysfewsiui
THE FOWERDF CONNECTED Wall1 Solstice 31019y Polyurethane uny

v A & a O =~
n15hea1sMluiymneduussenialan Laed
AuautRdesiwdss wazaiuisavenadlu

auunulnlAadnAle

2 fraow (Fly Ash) lutanfildainniswndiuiiu fissnause Calcium Oxide (CaO), Magnesium Oxide (MgO),
Sodium Oxide (Na,0), Potassium Oxide (K,0), Titanium Dioxide (TiO,) \Jusiu

? Glass Bubbles 1uan Glass Microspheres fifinuudauss dwdniut fiarumundesnitfiuay (Talo) way
Solid Glass Beads 5 i1

* fuimieudu (Diatomite) iutagiinannisazauiues Daitom vesdan (SI0,) SinmaytRiAuide doafu
AaLdu gaAILTY

*" FRP (Fiber-Reinforced Polymers) 1uanwaw (Composite) fiflarsusznouves Polymer WussAusznaundn
*? Knauf Insulation. (2018, September) [Online]. Available: www.knaufinsulation.com

** Honeywell. (2018, September) [Online]. Available: www.honeywell.com
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® US¥w Rhino Linings Industrial tJuuS¥n

[y v

FyvfewsAuiwmwl DuraTite Spray 27nLNal

. Polyurethane LiiaudufiusiAaInfineg Ozone

RHINO LININGS y ’ !
lunadi aursadanizgiulalam drndnuun
NUNUABANINDINTA ANUITATDINULEES LAY

ANusaulen

ACOUSTICAL | SURFACES, INC. ® U3 Acoustical Surfaces HuUSEmowSAud

Nalu1 UltraTouch Denim Insulation 9107@

o

D

FlodAatefovaz 90 lngldidulusssuyi
AMANENUTIFIINETIATLAEA1I BT &

AavantAdasiudsawazauioulan®
Annnglsy

Tudruvasnsiauiandesiudssdunguussmeannimglsunu dndunisfinen3denisun
Tanlows Teiu loum Iy Polystyrene wnaufiuasunsatielylunistesdsinielulaseasiaennns

waz Cellulose-based Nanofibers Litaannisladaaniaiuiduiiunodndoulunszuiunisuan

q

[ [

Tnsflndassuniafguazuisnenvusuidiiaui Yandosfuidss 19y Bmo University of
Technology ﬁuaﬂmﬁﬁm%@%ﬂ, ltaly National Research Council 9838018, Technical University
of Valencia ¥@3aLUu, University of Cambridge 94@%#3519915u19n%, The Royal Institute of
Technology ¥09a3LAY, UTEN BASF 90488531, NGUU3EW Kingspan vaslasiaus, usEm Celotex
YOIANTIYDIUIINT, USEN Rockwool ¥89LAUNISN LazuIEn Recticel vostvatdon 1Judu
uenanil Ssllmatensuiiinififeussimuntantestudssiiaula duq o1fiu

IS!)ver ® U3¥n Isover LIuuIENdgyv1AnSLAad

SAINT-GOBAIN Wernn ULTIMATE Mineral Wool analgusdi

a wa L2 = L2 ¥
Haaautivosiudss Jasnuanusou way

q

Wuawuiulnlasneqe

** Rhino Linings Industrial. (2018, September) [Online]. Available: www.rhinolinings.com
* Acoustical Surfaces. (2018, September) [Online]. Available: www.acousticalsurfaces.com

*Isover. (2018, September) [Online]. Available: www.isover.com
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covestro

N,
isofloc

Y K.EFL..

Frire Natural

LA LUINN

U3 Covestro WuuSemdyufeosiud
Walu1 Baytherm Microcell 31nn15a0
d897190181uldy Polyurethane Lagdl
AasantAdeaiudes waranunsaduauiu
AuAusaulaRoneme’’

US¥un Dammstatt WERF 1Juus¥n
Fymdwasiiuiiwau Isofloc Silencio 1
a19adouRan Cellulose dwuusaniia
Water-soluble Glue®® uufinau @wnse
UJosiuideslan®

U3EN KEFI SpA 1 fuusendandeud
WAL ISOLKENAF 91nn1suanuauiafiun
(Kenaf Fibers) wWaiuidule Polyester fils
Pinmsiindunldlvg Wedfiuanuudouss
wazdauaudavasiuidssnazainuiau

saufataatunisanululan®©

v
£ o [

luahuresnsmunianlesiudsslunguusemeadowldiinuu dnidun1sfinwn3idenisin

Tanleiu louna uag Polyurethane wnauivasiaiidug iaiuuszdnsamlunistesiudes fu

U1 nuniusionudy Jesduaiuieu wazdiveusnundsnuls lnslivuissuniniguas

UsEnenyutuinNmunTanUasiuides wu Chinese Academy of Sciences Y8434, Ministry of

Education China 98434, Russian Academy of Sciences 4945aL%y, University of Tokyo %a&ﬁjﬂqu,

Hong Kong Polytechnic University 98388404, National University of Singapore 983d3alus,

USWW Asahi Kasei v03Jtu, USE Sekisui Chemical 904Uy, NuUTEWM Panasonic ¥@siuy, nay

*" Covestro. (2018, September) [Online]. Available: www.covestro.com/en

* Water-soluble Glue 1Junnifiegluzuvesaranunsoavaredils

* Dammstatt W.E.RF. (2018, September) [Online]. Available: https://isofloc.com

O KEF. SpA. (2018, September) [Online]. Available: www.kenaf-fiber.com
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US®¥W China Beihai Building Material vy, US¥W Weinerberger vp3naainsias udu uenaini
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® y3¥v China National Building Materials 1Juu3endyvn#
FUNNMUT CNBM Acoustic Mineral Fiber Board anlews
fa8a 80 HUNITTUIUNISHNANN I TuTnsAaFIwInaau Tl

AuANURanEEITUNIUAIENTAATULAEY TAUNUNIY LAY

C N B M Wuauruiulwlasnaig!

sa o

® ySYn Foster Engineering 1uuSe¥ndayvindsalusnnaiu
FOSTER U-Foam 311 Polyurethane lngilnuaui@desiu

g9 nusan1sgnianseu nuseAIuTY damtniul uag

[ [y 14 Y Y a2
ﬁ’]ll'ﬁﬂL‘lJUQU’J‘LJf’IUﬂ’NiJifJUVL@@ﬂWJEJ

Foster Engineering
Pte Ltd
@TW’GA ® y39¥vn Twiga Fiberglass 1 uuSEN&Fyu1AduULA o NWauA
insulating today for Twiga Insul Noise Barrier 91nleufiifanunsadinduunlelva

a better tomorrow Tlaglivinareduussennia Samautinula dandniu

ALAINIUNISAANY a@1unsatasnuidaakazanusauls wune

Tunsllulssnugeamnssu®

® U3¥W Poly Glass Fibre Sdn. Bhd. {uusendaafuaiden

P O I_Y \( Wi ECOWOOL anlawsiildarnnsiiufandualdlnaia
G LASS Sovay 80 iialdlunsgaduidssarninay Smiinu uas
FI B R E sonuuuiitavliiininuans sy Tnefiduaziodudad
Insulation nanvianednag®

*! China National Building Materials. (2018, September) [Online]. Available: www.cnbmltd.com/en
“ Foster Engineering. (2018, September) [Online]. Available: www.fostergroup.com.sg
* Twiga Fiberglass. (2018, September) [Online]. Available: www.twigafiber.com

“Poly Glass Fibre Sdn. Bhd. (2018, September) [Online]. Available: http://ecowool.com.my
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dioamsvasnanfuilnauarardsunlasesunniesanmernauazenuuogluaunami
lenanaidutadedAgylunsasisanunsentnaenisiunauaibinnudfgyseiansssumfvaznis
thiannduanldluei Tnefnsiildsmaiuussansamlunsandeasuniu msdavgusenisiily
Usggnaldenldesnamarnvats anuufsusanuniu fndsaznin quasnendte lusiarfiarunsn
Wil FalddeduuniigalinaneyssmalanEudnunaguaelfuaziogsuiumnluuszina
drunasliAndutaglnifduiinsdeduindonlasldimadafiaulnlq wndu Snvadafa
AR IALULmNmBON eliyarvessdnfurisesiumsldiuivainvatsuagzdang

anunsauwtatulaluauan
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5. M3 daglesiudesasing

NN13ETIINTITBLasL TanUeaiudsanlanuosu3sm Frost & Sullivan Baduusem

IS S|

udeyaiuiliumaluladuazanaivinssuduiiveslan wuii gilniasiusnimilonazioldell

[

agnsudetulunmsimuiaglesduidesann Iaeiinsaudilunisiaunnalulagineiiuian

q

a

Uearudesiinovawediguilaaaunsainlulilavannanesiu lnelventiedulsswanoglungu

o w

finsudsdugelugnamnssunsnandantesiuides lnedusemadudeddgnigluginineg1edu

QUu uagdaalus®

5U1 3 nmsudstulunsiandanlesiuidesinlan

ﬁu’l: Frost & Sullivan, 2016

Tudruvesnsimufaglestudesvedlnglugae 5 Ydeunds (U 2013 - 2017) W dnidu
nsfnwinefivandivesianlesiuds uieanuanitemadearudinauuazaeds medanuay
WANARNLESULSS (Reinforced Plastics) wazdulesne Avumiuienuy iniiniu uasgaduides

1ad lnefianrdunis@nwnaulafinwisuiaglesiudes wu uiniingrdededdnl uminedy

o High-Tech Materials Alert, Materials Facilitating Enhanced Acoustic Insulation, Frost & Sullivan, 2016
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walulagdnszasuinaisuys umingrdumalulagnszaeunainssuasivile uningrdeuding

wnmivenaemalulagsvusrasyys anrdumalulagnssaoundningumvisainnszds iWusu®

M15199 1 wideeu 5 dusuwsnidnanuAiuiunanuivnsnenuiagdesiudssvasle 5

Udounas @ 2013 - 2017)

UAU 89U FTUIUUNAMURANUN
1 UINg 8Ll 11 atu %30 Seuay 22
2 | inminendumalulagnseaounaisuys 10 atu 38 Feway 20
3 UANINYFUNALULAENIZADUNAINTLUATINALD 7 atu 38 Seway 14
i UANINY1SLNTANS 5 aUu #3e Sevaz 10
4 | umInenduwmalulagsvienadyys 5 adu vive Sewaz 10
5 antuwAluladnszauina nInammsaInNsEUs 4 a0y vive Jeuay 8

W1 Uszanaaingudeya Scopus, 2561

wananil Tudmvesnsiauniagdesiudadunaenyuiy vien agulwuesnara 91in
FuduusenlumSevesnguuinyudwudine lasunsdalaegiutdeya Frost & Sullivan Tidu

Ly

vitnihaulalugmanvnssunisadniandesiudesnnlonilud 2014 rufuudev Certainteed
ansg, U3Em Johns Manville ¥89a13g, USYWN Superglass YB9a1I19810419NT, UTEN Asahi Fiber
Glass maaﬁjﬂqu, UTH Twiga Fiberglass U998uLAE WazuIEN Poly Glass Fibre Sdn. Bhd. U84
wnalgy
Uagtunquusenyudwudlnglafinsimuindadueilunisdesiudedunainvaiesusuy
dhetanloufuiutaamanainuay (Vinyl Composite) dmiuldyuils funatu uaziiu ietioga
Fuldes muaunTasTiouvesndudes andssieaneluies deafudessuniuainneuen Jesu
anufouainniguen delindnsasidvudeilunduiedestuniainigiuinveswedy fiuay

ey wavanunsatietnergnisldnulasniie® Inedeg1awdndaueiwiuiudeyuniuduides wu

* scival. (2018, September) [Online]. Available: www.scival.com

* Global Visionary Science Research Team, Acoustic Insulation and Vibration Materials in Construction
Acoustic Insulation Materials Segment to Dominate as Clamour for Reduced Noise in Workplaces Rises, Frost
& Sullivan, 2016

“® SCG Building Materials. (2018, September) [Online]. Available: www.scgbuildingmaterials.com
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® Wondery™ Acoustic Ceiling Tile tJudanleusi
LARBUAIYEIS Polymeric fiann15agviouvasnau
deauiimau enIunuLdstasiou andusies

Meluried wazdesnudeasuniuannAeusn
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\desazviou andesnasnieluies Jesduides
FUNMUIINATBUDN WazAuauTauls lgdmsu
nstiulasedimanuluesuseys e1ansddinau
W3RAUINITA

® Cylence ZANDERA™ Acoustic Wall Tile tJuunuy
wifad3aguainianloutavfused eifiunany
@ Y avaanlunising PIeRATULEES

= ¥ ¥ ¥
wazandesnasnigluela

® (Cylence ZofTone™ Acoustic Wall Tile L‘TJ‘LJLLN'uq

ned5agUvlandeiivay ndnanianleniiniy

ynuvugaiusmeiluuivdafieuiiannisasyiou
vesnAwdss gaduLdes tremunudesaziiou an
deeneenigluvies Jesdudessuniuainaiguen
waztloafunisingiiuinvesdy iunzdmiuns
Tdynifalurioanioaing esuszyu wielsq

AMNYUNT
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a1unsanugaugilas avanginla wasiiuimanraiegluuy welilalassasiswuuigadidn (Open

Y

doﬁ[’qu 6

Cell Structure) Jovibvinansauaifiundnug wlawss aansagaduidedutiniuanudlinainate
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Juiiwredwinden Jununzdmsunisinluldnululssnugramnssy anuiineadns auw/idunig

=

35133 91ANSAUNU VeeUseyu Audiuw alusAlaay Tassasiamliiuuseaaludiuvenisitulay
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Weansuy N ianInasUsemelasnaie

“Inulaney (Metal Foam) 1utanlangfifizngu Jadianuaunsalunisgaduides uavauisagudadioldsuuss

AsEunnle

50 a a:'I I Iyd, N I = 1 I3 v W o . A '
Tounuilnss (Space Holden) Wunislddiaindelufeunaslsanauiudiusya (Binder) NigavasuivaIgen i

szafifouduaguvuilngs Wieldsuanufousuisganasumaivesezgiilonwazidandelefounaslsnnany

Audy vlmhezgldeulvawnsndmudesszninadaindeludeunaslse (Self Structure) wddsazaneinde

a A

e vlildergliduiwladudugunsidassadiuwuumadiln (Open Cell Structure) 1
>t Sompong Srimanosaowapak and Chonlada Domrong, Metal Form High Precision Sound Absorber, National

Metal and Materials Technology, 2018
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N o £
JUN 4 mswaINTEUUNITUIU AluSorb

Thai patent No
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ks
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:j((@AIuSort!‘
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fan: Sompong Srimanosaowapak and Chonlada Domrong, 2018.
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fisn; Sompong Srimanosaowapak and Chonlada Domrong, 2018.
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ufauazlviu Polyurethane (PUR) wona1nil SafinsButindngudaned (Galvanized Steel) aild
innTuBnde mnusnistminensduusifliudmualuinnedisoidowhliusunsiiaGumenn
uaedimeunsasasiosuyulunisndn Snnszuaunimdndsdmanssnuedunnden wasumg

nellasaszuumadumelauagldnulusseze1idneie
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TR CRANTGIR)

*? Global Visionary Science Research Team, Acoustic Insulation and Vibration Materials in Construction
Acoustic Insulation Materials Segment to Dominate as Clamour for Reduced Noise in Workplaces Rises, Frost

& Sullivan, 2016
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AauTesan1swaudagdesnudeluauing

nmsthiagiiduiinsdedaindenstne Cellulose Lemlsl Lawih vudad diloannuals e
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Manvdswinasulanald

A1319% 2 nsweuLisuauauiRvasianlasiudes

Natural
Mineral Fiber PUR
Parameters Derived | Cellulose
Wool Glass Foam
Material
Breadth of Application 6 5 5 a4 il
R-value’ il il 7 4 4
Sustainability and
7 4 3 9 9
Environmental Effects
Ability to serve market needs 8 6 7 5 5
Technology Readiness 9 8 6 3 5
Total 50 point 34 27 28 25 27

171'34’1: Frost & Sullivan, 2016
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AANUIN N ITUIUUNANUIVING 5 Vdaunasiineadasnuiantasiudesdnuunsedsene

(15899uUnU 100 Usenausnlul 2013 - 2017)

u7: Uszanaanngudeya Scopus M audanay 2561

U Uszwne U Souaz Uy Uszine U Souaz
1 China 3,303 19.97 16 Belgium 281 1.70
2 United States 3,218 19.46 17 Czech Republic 270 1.63
3 France 1,147 6.93 18 Malaysia 258 1.56
4 Germany 1,072 6.48 19 Taiwan 245 1.48
5 United Kingdom 1,034 6.25 20 Turkey 244 1.48
6 Japan 798 4.82 21 Sweden 233 1.41
7 Russian Federation 720 4.35 22 Netherlands 229 1.38
8 [taly 686 4.15 23 Iran 216 1.31
9 India 595 3.60 24 Switzerland 201 1.22
10 South Korea 535 3.23 25 Austria 151 0.91
11 Canada 521 3.15 26 Greece 143 0.86
12 Spain 418 2.53 27 Hong Kong 134 0.81
13 Australia 408 247 28 Singapore 128 0.77
14 Poland 346 2.09 29 Denmark 118 0.71
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UAY Uszine U Sovay UAY Uszine U Sovaz
15 Brazil 286 1.73 30 Romania 102 0.62
31 Portugal 101 0.61 49 Morocco 35 0.21
32 Mexico 98 0.59 50 Lithuania 34 0.21
33 Ukraine 96 0.58 51 Colombia 31 0.19
34 Finland 91 0.55 52 Pakistan 26 0.16
35 Norway 85 0.51 53 Argentina 25 0.15
36 Saudi Arabia 82 0.50 54 Estonia 25 0.15
37 Slovakia 67 0.41 55 Serbia 25 0.15
38 Egypt 66 0.40 56 Slovenia 22 0.13
39 New Zealand 63 0.38 57 United Arab Emirates 22 0.13
a0 Algeria 59 0.36 58 Viet Nam 22 0.13
a1 Indonesia 59 0.36 59 Croatia 21 0.13
a2 Israel 53 0.32 60 Belarus 18 0.11
a3 Hungary 51 0.31 61 Latvia 18 0.11
44 Thailand 50 0.30 62 Kazakhstan 17 0.10
a5 Tunisia 50 0.30 63 Bangladesh 15 0.09
46 Ireland a7 0.28 64 Bulgaria 13 0.08
ar South Africa a5 0.27 65 Iraq 13 0.08
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UAY Uszine U Sovay UAY Uszine U Sovaz
a8 Chile a3 0.26 66 Lebanon 13 0.08
67 Moldova 13 0.08 84 Uruguay a4 0.02
68 Cyprus 12 0.07 85 Venezuela a4 0.02
69 Nigeria 9 0.05 86 Armenia 3 0.02
70 Qatar 9 0.05 87 Bosnia and Herzegovina 3 0.02
71 Jordan 8 0.05 88 Ghana 3 0.02
72 Georgia 7 0.04 89 Macedonia 3 0.02
73 Iceland 7 0.04 90 Panama 3 0.02
74 Cuba 6 0.04 91 Peru 3 0.02
75 Ecuador 6 0.04 92 Cameroon 2 0.01
76 Sri Lanka 6 0.04 93 Kenya 2 0.01
7 Azerbaijan 5 0.03 94 Macao 2 0.01
78 Ethiopia 5 0.03 95 Madagascar 2 0.01
79 Luxembourg 5 0.03 96 Malta 2 0.01
80 Sudan 5 0.03 97 Myanmar 2 0.01
81 Kuwait a4 0.02 98 Oman 2 0.01
82 Philippines a4 0.02 99 Puerto Rico 2 0.01
83 Uganda aq 0.02 100 Senegal 2 0.01
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AMANUIN U IIWIUUNAMNIYINTG 5 Vdounaeningatasiudaglasnuides

AUNAUSI8NRU8UIuUsEINA @ 2013 - 2017)

11 Uszanaanngudeya Scopus M Waudanay 2561

a0 NI U9 Sovay
1 Chiang Mai University 11 22.00
2 King Mongkuts University of Technology Thonburi 10 20.00
3 King Mongkut's University of Technology North Bangkok 7 14.00
4 Mahidol University 5 10.00
5 Rajamangala University of Technology Thanyaburi 5 10.00
6 King Mongkut's Institute of Technology Ladkrabang 4 8.00
7 Prince of Songkla University 3 6.00
8 Suranaree University of Technology 3 6.00
9 Chulalongkorn University 2 4.00
10 | Kasetsart University 2 4.00
11 | Khon Kaen University 2 4.00
12 | Thammasat University 1 2.00
13 | Walailak University 1 2.00
14 | Ubon Rajathanee University 1 2.00
15 | Mae Fah Luang University 1 2.00
16 | Maejo University 1 2.00
17 | Ramkhamhaeng University 1 2.00
18 | Rajamangala University of Technology Phra Nakhon 1 2.00
19 | PTT 1 2.00
20 | Thai NDT Public Company Limited 1 2.00
21 | Ramkhamhaeng Hospital 1 2.00
22 | National Institute of Metrology 1 2.00
23 | Commission on Higher Education 1 2.00
24 | Nature and Wildlife Conservation Division 1 2.00
25 | Wildlife Conservation Society 1 2.00
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AANUIN A: Arad1eEnsUnsnuaula 5 Udaunaufeinuianlasiuides
(¥ 2013 - 2017)

1 Uszanaaingudeya Clarivate Analytics o4 Lioudanay 2018

v

Yayadniuns pEGHGH

Patent Number: CN 202805807 U | Title: Ultraviolet-proof sound-insulating glass
Publication Date: March 20, 2013 | Summary:

Assignee: Li Chen, China The utility model provides ultraviolet-proof sound-
insulating glass. The ultraviolet-proof sound-insulating
glass comprises first bee hole glass, vacuum glass and
second bee hole glass, wherein an ultraviolet-proof
coating layer is coated at one side of the first bee hole
glass; the other side of the first bee hole glass is
compounded at one side of the vacuum glass; the
other side of the vacuum glass is compounded with
the second bee hole glass; one side of the second bee
hole glass is compounded with a reflection film; and a
heat-insulating coating layer is coated at one side of
the reflection film. The ultraviolet-proof sound-
insulating ¢lass has the beneficial effects that the
vacuum g¢lass enables the ultraviolet-proof sound-
insulating glass to have good sound-insulating effect;
the first bee hole glass and the second bee hole glass
are arranged so that the flatness of the ultraviolet-
proof sound-insulating glass is good and the strength is
high; the reflection film and the heat-insulating coating
layer enable the ultraviolet-proof sound-insulating
glass to have better heat-insulating effect; and the
ultraviolet-proof coating layer is coated at one side of
the first bee hole glass so that the ultraviolet-proof

sound-insulating glass has the ultraviolet-proof effect.
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Patent Number: US 8695812 B2 | Title: Water-proof sound-transmitting membrane,
Publication Date: April 15, 2014 method for producing water-proof sound-

Assignee: Nitto Denko transmitting membrane, and electrical appliance
Corporation, Japan using the membrane
Summary:

A water-proof sound-transmitting  membrane 10
includes a polytetrafluoroethylene porous membrane
1 and has a surface density of 1 to 20 ¢/m2. The
polytetrafluoroethylene porous membrane 1 includes
a first porous layer 1a, and a second porous layer 1b
stacked on and integrated with the first porous layer
la by a binding force acting between

polytetrafluoroethylene matrices.

Patent Number: US 9093060 B2 | Title: Sound-proof material and process for
Publication Date: July 28, 2015 production thereof, sound-proof moulding, and
Assignee: Nichias Corporation, | sound insulation method

Japan Summary:

The present invention relates to a sound-proof
material containing a first sound-absorbing material
disposed facing a sound source, a first soft sound-
insulating layer laminated on a face of the first sound-
absorbing material opposite to the sound source and
having an air permeability measured in accordance
with JIS L1018 of 10 cc/cm2-sec or lower, a second
sound-absorbing material laminated on the first soft
sound-insulating layer, and a second soft sound-
insulating layer laminated on the second sound-
absorbing material and having an air permeability

measured in accordance with JIS L1018 of 10

cc/cm2-sec or lower and a Young's modulus measured
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in accordance with JIS K7127 greater than or equal to
five times that of the first soft sound-insulating layer,
in which at least the second soft sound-insulating layer
is partially or entirely bonded to the second sound-

absorbing material.

Patent Number:

AU 2010/280643 B2

Publication Date:

November 5, 2015

Assignee: Soler & Palau Res SLU ,
Spain

Title: Sound-proofed helicocentrifugal fan
Summary:

The invention relates to a sound-proofed
helicocentrifugal fan comprising a helicocentrifugal
propeller (6) associated with a motor (5), housed in a
casing formed by a central piece (1) and individual end
pieces (2 and 3), which pieces are perforated with
holes distributed over the entire surface except for the
area around the propeller (6). In addition, a sound-
absorbing blanket (8) is provided on the casing and an

outer casing (7) is disposed around the entire assembly.

Patent Number:

WO 2015 197634 Al
Publication Date:

December 30, 2015

Assignee: Rockwool International,

Denmark

Title: A Modular Building System And A Method Of
Assembling Building Elements To Construct Such
Building System

Summary:

The present invention concerns a modular building
system comprising a plurality of building elements (1),
which are assembled to form a building section, such
as a wall, a floor and/or a ceiling, said building
elements (1) each comprises an elongated insulation
panel (2) having a first side (23) and an opposite second
side (24) with two oppositely positioned end sides (25,
26) and two oppositely positioned panel contact sides
(21, 22) therebetween, and at least one of said first and

second sides (23, 24) are provided with a cover profile
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(3), which covers the width of the first side (23) and/or
the second side (24), wherein said cover profile (3) has
a base portion (31) at which the cover profile (3) is
attached to the first or second side (23, 24) of the
insulation panel (2), and first and second side flange
portions (32) on each side of the base portion (31); said
first side flange portion (32) having a tongue (37) at the
side edge (35), and said second side flange portion (32)
having a groove (36) complementary to the tongue (37)
adapted to receiving and interlocking the tongue (37)
of a neighbouring building element (1) and thereby
assemble the two neighbouring building elements (1,

1.

Patent Number: HK 1206086 A1 | Title: High performance cementitious materials for
Publication Date: flooring underlayment with enhanced impact
December 31, 2015 sound insulation

Assignee: Nano & Advanced | Summary:

Materials Inst Ltd., Hong Kong An in-situ cast floor underlayment is disclosed in this
invention, wherein the floor underlayment comprises
a cemented rubber layer, which further comprises
rubber granules and cementitious binder. The floor
underlayment further comprises a highly deformable
cementitious composite layer on top of the cemented
rubber layer for the protection thereof. The rubber
granules are pre-treated such that a better interaction
between the rubber granules and the cementitious

binder is achieved. A method of installing the in-situ

casted floor underlayment is also disclosed.
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