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Projest : COT3 Ollice Building A Chwiner Praiect Roguirements (PR

CONTENTS
. 1. INTRODUCTION
2 OWNERREQUIREMENTS COVERED ELSEWHERE 3
3 DPROJECT-SPECTFIC DESIGN GOALS 3

Owner’s Project Requirements (OPR) 4. OCCUPANCY & USE
5 SUSTAINABILITY AND ENERGY EFFICIENCY

6. BUILDING SITE 5

7. TRANSPORTATION & PARKING

COT3 Office Building Project

8 BUILDING ENVELOPE

9. INDOOR ENVIRONMENTAL QUALITY

10. EMERGENCY. BACKUF, OR ‘CLEAN" POWER

11, TELECOMMUNICATIONS and AUDIOVISUAL SYSTEMS ...

12, SECURITY SYSTEM

13, HAZARDOUS MATERIALS

14, TURNISIIINGS & FOUIPMENT

15, COMMISSIONING, INSPECTION, AND QUALITY ASSURANCE

T - -

16, CONSTRUCTION COMPLETION AND TURNOVER ..cvmnervisssrainen

17, OPERATION & MAINTENANCE....

18, OWNER TRAINING

Update © 12-04-2016

Y 1

5U# 2 fMegraienans OPR

PRI
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Preject : COT3 Office Buikling A Basiv of Drevign (BOR)

A CONTENTS

b INTROBUCTION e e ;
Basis OfDCSigll (BOD) 21 \"ENTILATIL.JV\ AND AIR CONDITIONNING SYSTEM 3
COT3 Office Building Project
Undate : 12:04-2016 ot e G - \':5:”
= o |
JUN 3 mwyaenals BOD
Heufni
a = v a g v o 14
WUIAA VUIUT LONATLAAIMENNITHaZRUIANIUNTTRBNRU LA LEVINLA
wazlAUITIAl AuseIn1sraitveslasin siliululaese lnaszynaet unsgiu
Tun1seenuuu Yaauufgruvsaoululglunseeniuy

(basis of design, BOD)
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Tovsanuseu wazvrvanUsuianinelulvausseanuaniuise

UBUNITINNITAIING
UseTTuUsEaIal w.A. b&om



pilenIseanuuuUsulsieIn15n ATy

iidegiduliiiuernsidennsy

A15199 2 ANNTALYIaUS ANV IRINUNAALT

el AMsaeioussdeniing (SR) | Ardviinsaziousedanding (SRI)
ADUNIALNAL 0.35 35
ADUNTALAN 0.20 19
ARUNIRYILALl 0.70 86
ABUNIAYILA 0.40 45
uoaasl 0.05 0
uaalaging 0.10 6

7w : aouensi@ealng, aledmsuinaeinisuszdiuanudummanuiasdundedlng dmsveiasseninddanu wih 119

Color R SRI

. . 0.68 (initial) 55 (initial)
Aluminum Zinc (GL) 0.55 (aged) 28 (aged)

! Qyster White (WH) 0.52 59
| Polar White (PW) 0.58 69
| Light Stone (LS) 0.50 58
| Hawaiian Blue (BL) 0.32 33
| Sahara Tan (ST) 0.36 38
| Ash Grey (AS) 0.47 55
| Burnished Bronze (BR) 0.28 29
| Colony Green (GR) 034 36
| Fern Green (FG) 0.27 27
[
|
|
|
|
|
|
[
|
|

Almond (AL) 0.63 76
Snow White (SW) 0.65 79
Brownstone (BS) 0.47 54
Copper Metallic (CM) 0.46 51
Scarlet Red (SR) 0.42 47
Harbor Blue (HB) 0.28 30
Hunter Green (HG) 0.35 39
Roman Blue (RB) 0.32 33
Colonial Red (CR) 0.34 37
Everglade (EG) 0.33

Slate Grey (SG) _ 037

Revision 10/1/2018

5U# 9 A1 SR Yewmasmlangdnngg

fian http://www.deansteelbuildings.com/products/panels/sr-sri-by-color/
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= Y & Y A v & A <
JUN 11 nsldudenuaiitoanainuiouvesiuiaauis
fian https://www.ihome108.com/14-grass-block/

ANBSUNBLNULAY
AINT3aZTaUSTE fAa ANaINIsalunsavyieusidenfindvesiandedarlugisaing
91Mind(solar reflectance,  flausi 0 fi9 1 (MTe308ar 0-100) Tannildseuasiainisasioused
SR) anfindganiniannilay
ARYtinsaioused JuAmfuanianuaiusatunsasviounnuseuvesianleldsusd

a1Mind(solar reflectance  oinduarguniigeu Tannldn111953U (reflectance 0.05 wag

q

index, SRI) emittance 0.90) §1f1 SRI = 0 waglandu1IU1MFU (reflectance
0.80 WAy emittance 0.90) dd1 SRI = 100 A1 SRI vasianNIlAaIN

nsAuTEnIeTandvuagdnn lnevnluTandiduasiian SRI deoy

9

[

ni1faniiidviivisedoou n1seanuuumIsienTannial SR guie

anusngnsadnizanusauluiie

UBUNITIANITAING
UseTTuUsEaIal w.A. b&om
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¥ 4

ML 4 | N1599nBUUNUNYUUN -

UszaIA
WnanUsunauniulrausIeanuanNuNlAsINIg

Jon1nun
AduUszaNSnIsinavuiedsvesiilein s (ldsuiunnuiadi) Tneniaeasszning
duusyandnisivavesiiuurazUssinmuazauiniiunussinniue) lngliaeasilatesni 0.7 Ingan

a

duusgansnisivavuiuadenslasinsaialianngas’ Al

C =2 CiAi
DA

C = FuUsEaNENIT AU aaeYalATINIT

Ci = AUsEaNEN T IVAVLAIYEINULI AL TR

Ai = YUINNUTIAIVOINULARLYTR (975719649)5)
LUINIINITIDAUY

ponuwuUlRENUATUUN Wy nsidudennd1 Ran5ia wselinstiutessenineaiulInIaud

Tihdulalaen1sdnaiuansiulyd nsdnaiuiuiieiu (rain garden) 1lusiu

1?jﬁaﬁmi"uLﬂméﬁmsﬂizLﬁummET@@WNW'&JQmuLLaz?Nma"amim (TREES-NC/CS), #1i1 88-90
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JUN 12 ausuiwu (rain garden) WagnAURINALTITINNTY

M15199 3 Yeyaiiadnlunmavnedudssavanisivauuiionu

Y
dcd‘ly

9

YUAVDININY

1

A

Uszansnisivavuiia

(runoff coefficient)

MBAUABUNTA NIUFULETAA 0.95
NMAUAUDF 0.85
NMAAUNTIA 0.75
mdapvialy 0.95
s lgneaulal (<10 iwufuns) 0.50
viasmUgnaulil (10-20 iwudting) 0.30
waamugneulyd (>20-50 Lwumiuns) 0.20
viaanlgnaulsl (>50 iwufluns) 0.10
AUNNENAUIIU (0-1% aeude) 0.25
Fugnsfuliingu fius1u (0-1% maides) 0.10

7w UfunneansslugiledmiuinasinisussdiunnudsBunamdsnuiazdandeulng (TREES-NC/CS), v 88

qumﬁ”ﬁ)mmvmj' @

UseTTuUsEaIal w.A. b&om
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729819 1A5INSTNUA 10,000 A15719:UM5 1TUAUIDATOLAZAUY 5,000 ANFIHUAT NEIA

1,000 A1919LUAT amwzﬁﬂ 4,000 f1319LURNT

daudsznaulasenig Hufi@srauns) AnduUszansnisivauuiia
AUIDATALALAUUADUNIA 5,000 0.95
PAIAIABDUNTA 1,000 0.95
AUNREN 4,000 0.25

C = 0.95(5,000)+0.95(1,000)+0.25(4,000) = 0.67
10,000

a5y AduUsEANSNsirauuReasNdlasInisilan = 0.67 < 0.7 (Lneuah)

9

[
Y]

9T BN
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ML 5 |ouiadadrununalag -

o/

ngUsasA
P ~ v a £ = | o v & PN
L‘W@Imﬂi\‘iﬂ'ﬁllﬁ.ﬂ'ﬁ/‘lLL’J@Ia@ﬂJﬁiiN‘UW@]NWﬂ‘U‘U ﬁiﬂwagmﬂmmam LLaSLWNﬁNﬂa1u53U‘U

e ilvieuilonalnddasssuwd Fadunsdaasununm@ialiunglderns suummuulaeseu

JBNIVUA
va 4 A I Ao o A a & A

28Nk UUIIHUNI19UINNINMAUAAIUNY MU BT B9 NTBNUNTNAIUNVUIEATUAY

a4 X A1 A a T Aa P E
91A15 MIBNUNTNNLANINTTELBESUTUAINWILYATIAUAUNYMNe TnglmaonuuIaiuAIN

~ < s % vad . \ & A P oy a

wnaadunuet wazlieonuuulrliiuninwIn I vuInNuiieINiaanaenisnIung uune an
p819tousasaz 10 laudosdmduiumlalandaidneg Ao Nungiy NunaseIsssurIdniainy

1897 a7uAmSuNTINREU MSeeenidInie uanedlildnin@adunaensarsenuu

L UININNTTDDNLUUY

funeiiinduddnduiungiy ldesugnuaiiteseginiien uaasugnduliivaieiug

9

707U AAAIIURAINUAENI9TININ NUNFTYI8101505UsElevuieanulsdileanuen

lassnsuazUgniilvinnueneay diuiunainnenssy Wi atusenmaime msesnuuuliiiguas

a1

Aule limsvharuiimeuderualug Mlifisue wszazademnudoulunalasinis

UBUNITIANITAING
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NUNUAlawBeiLA

(ecological open space)

@DPT KM Action Plan 2020

UM 13 Wundalaadedne

¥ ] ¥ '
N = A = 2

NuffuUnanvdamiedunoainunaqu Faituiifindnetaazdn
Ifuveih aszied deindids fingades fifnsiuyados vie
flnensa fegnreueneiasild uazlimunsarusnisiiuiives
dsoatrmioninisfigranseduiuduliiiy 12 wes uazlid
nFsnmIodsneainsnaqumiesziudy andeudiin “didne
uilufisdalay nnsens atiufl €o (A, beeo) panmuauly

NIEIVUYARAIUANDIANT N.FA. b&lol

1 [

UNDUUSIAIINNAIATNIDEINDFSNUNAAY SINDINUNVD I
a

=D

q

' 1%
] Iy

aneadrmIeeinsiainseduiiuauldiiu 1.2 wns waglid

D

' o
2 A A LY £ %

naPrsedneassunAaumlesyauty duUsenaumeiuNdie?

1%
b4 ¥ o w

PU19UB8508aY 40 VDINUN DI1ATINDIUDUISNWULITINYIR way

fufinaudenfifanssuvuiuiinaudaduluiionsdaaiunmnin

=

FInvoltanu 917U MAAUTN auianssy uwidvdedblildinu

ANNSUTDIUANSBTIVDATDUUA
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UUIA 3 N15DNLUVANIUAYNTIULASIAINTIN

(Architectural and Engineering Design : AE)

AU iU Ussen

AE 1 n1seRNUUULUARN®IANS

AE 1.1 | A1NN50N8MANUSBUTINVBINES (OTTV) wazviaann (RTTV) UIAU

AE 1.2 | ANNNSALIDULAIUDINTZAN -

AE 2 n15aBNLUUNUNlYaaY

AF 2.1 | ionfuvesslufa T

AE 2.2 | Mm3idengusiaeiusendnin Jadu

AE 2.3 | Vioseutnasildsugadmsugdldsadnseu -

AE 2.4 | S3UUANHUNIGE _

AE 2.5 | nslntaiaginaunanauLdes -

AE 2.6 | MSNULEe95EWINGTiad -

[

AE 2.7 | dndhuszninemuanseniiugeuasiedliuiuainie -

[

AE 2.8 | uiviaulasulaIsssuvflazeiuiniminiguan -

& A o = b4 [ [
AE 2.9 | NUVIBATOINTEIUNIBVDINUTNINTYIU -

AF 2.10 | N1SAUSNEINTIN18UDN WU LaSNdIA1U99971ATAL -

AE3 | msdanlydan

AE 3.1 | nsidenldianilinovaiiy JaAu

¥
A a A v

AE 3.2 | madenldiagiudunselaniulssinag -

q

[ [

AE 3.3 | TauaInndAIn1sasiaunIusaugs -

AE 4 szuulniasaIg

AE 4.1 | USELANTAIMNTZUULAIAIN UIAU

AE 4.2 | grunnvaaaanli LED UsAu

UBUNITINNITAIING
UseTTuUsEaIal w.A. b&om
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NUIN neuuseiiu Uz
AE 4.3 | ms\0a-Unvewiaanliilogaunuiiumiinga -
AE 4.4 | sunaiiufinuesliiiuasatnedening -
AE 4.5 | msauauaLadnalagly Sensor -
AE 4.6 | MIAIUANTEAUAINEINYBIMRDA LI -

AE 5 szUUUsURINIA
AE 5.1 | Usg@nSaimmnasnuuesssuuisuainia J9AU
AE 5.2 | fldornsanunsaniunuanmwingenliiineuauiale Jafiu
AE 53 | nseenuuuiesitiuaiuliinnusuduau JeAu
AE 5.4 | ansvhanuduluszuuusuene J9AU
AE 5.5 | nMsmmuatianziiauslaglduinsgivaina -
AE 5.6 | AWAUINITI910I2U18AU50U (Cooling Tower) / -

S ITEUIEANS Y
AE 5.7 | UsgBNSA1NUDLNUNTEI1NA -
AE 5.8 | nslgszuu UVGI -

AE 6 S2UUTZUI8DINA
AE 6.1 | 99151n1552U180INFLATAILALIUDIU19IN AN NG
AE 6.2 | §931N1538U18INAGINIININIFIUTBERE 30 -
AE 6.3 | N34 CO, Sensor mauANUIII@INIALLEN -
AE 6.4 | S2UUMILANeINIALUUDATE LAz UTENIANa 91U -

AE 7 SEUUVLEINIGA
AE 7.1 | UssAVBANSEUUUAIINGR -

AE 8 SEUUNISIANITNAI9UY
AE 8.1 | 1nasialninUsednenas J9AU
AE 8.2 | snasialnlih il fussuuiidainge JeAu
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U inauUsTiu Uszunn
AE 8.3 | snesialndhgesnsnaudsennldanu -
AE 8.4 | n13l4s¥UU BMS AIUAY -
AE9 | ssuuguniuna
AE 9.1 | N15ARRAINIRTINUIUTEIN01ANS QRSN
AE 9.2 | szuusunaslaldans Halon, CFC, HCFC JaAu

AE 9.3 | MsfnneiwasinuigagUsea1annns -

AE 9.4 | n1slgthainuvasdulnudiienisgulng -

AE 10 | N1519NWaIUNALNY

AE 10.1 | MINEANGIUNALNU -

AE 10.2 | M500NLUUINDITDITUNTAAAIUNITSAALEID17INg -

UBUNITINNITAIING
UseTTuUsEaIal w.A. b&om
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AE 1 n1s9RNULUULUABNIANS

AE 1.1 | AIN15818MANNSBUSINVBINULSG (OTTV) wazunasan (RTTV) U9AU

UIZAIA

1) wieiinyszansnmeentiieiasiudiunuiveinia ildanainuieunaneniding
21A75k9 kazausatieanndsnulunisusueInie
2) aNUTEANS A NUBINAIAN LN URINUAIINSOUIINANEUDN TANUNUN M @B

drulsuaniawazliusuaInia

Fan1uun

1) AIN158199ANNSUTINYBINTS (overall thermal transfer value, OTTV) (2w
snfamenenaIuiuiven g Andinasimungrangoynnaany

2) ANNI5618LIAINSDUSTINVDINAIAT (roof thermal transfer value, RTTV) 999979
99m15 (aswiiusuemauas liiuzueInIm) Andninasinunguangeyinendsny

TnelilglUsunsulseiiuyss@nsnundueese1ans (building energy code, BEC) 983

nsENTINaIUlunTAIUIN

LbUININNTIDDNUUY

[ LY
=

1) arseenuuulidnsrduiiufindvinsdusauauas/miovemilslusauasaiuiivann
yoantfafuiiiansan (window to wall ratio, WWR) fifliiufesas 40 Liesinenasiiiien OTTV
gafniAinannsfiidominsmdendadusauasueivgunn ludimveswisiiuaslifanuiantian
Audumundeugs Tnsduduniiszuulasenin msldauiufioanmnuieuludiuvesniisluse
wasnieantine aasidenldnszandifian solar heat gain coefficient (SHGC) s wazfien lisht to
solar gain ratio (LSG) 11nn71 1

2) dwdumsanen RTTV annsovildlasnisldauiu wagnslifanmdsaniifidsen

3) Jagdunsevnsundanuldnvunaainyusednsaings vseaaines 5 dmsvauiu
Touffa Aeundnuiaiun nszan dmasuen wagnseilomdinn Setanuardamnsarasandr OTTV

waz RTTV Tisnaslidifunasiinguuneiivun
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x|

Frojsct Nams [BEC_Store -
Password =
Logn

—Create New P"D,‘eﬂ e |
Create New Project I

gllﬁ 14 1Usunsu building energy code (BEC)

AresuneLiuLhy

NNILNTWAMNUAUILNNNTDVUIAVBIDIAITHALUIATFIU NaNLN kazIsnislunis
aaﬂLLUUmmuﬁamimﬁﬂﬁwé’wm w.ei. 2552 Igmmunlienans 9 UssLanidiudidaus 2,000
AT1UUATTAINITAULN AN DUTINVDINTIAT1UUBNDIATT (overall thermal transfer value,
OTTV) HaZAINISENEMANMLSOUTINVBINEIAT (roof thermal transfer value, RTTV) lugauiidngs

UsuaInIf et

M157991 4 A1 OTTV Wag RTTV 983981A158U7HN15UTU0INIARINNANTENTINGNU W.A. 2552

U52LNNa1A1s A1 OTTV A1 RTTV

(nARaM1519Uns) | (InARIA1ITINUAST)

annufAnwY @11neu 50 15

Lsaumsan audnisa an1uusnis 40 12

W9aTINAUA 81ATYNLLAY

159USH @01UNIUIS 8IAIYN 30 10

RauAWn

a

ANNISAENAIUSBUSIU A9 ARAYTNANUINTNUIAINITONUMNAINUSDUTINYDINTIAIY
YDINTIAUUBNVDIDIANT  UanusazausIuiy Tntieduinddenisnauns (W/m?)
(overall thermal

transfer value, OTTV)

a

ANNITAYNAIUSBUSIU A9 ANLRAYTNANNUNNUNVDIAINITAIUMNAINNSTOUTINVDINAIATLA
YDIVAIAIDIANS avdu Inbhoduindsanisiauns (W/m?)
(roof thermal

transfer value, RTTV)

UBUNITINNITAIING
UseTTuUsEaIal w.A. b&om
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AE 1.2 | AMN1SELNoULEIVDINTZAN -

QUIZEIA

WRAAKANTENUVBINITALY D ULAIVRINTEANUI 8TAARITUININDENINLINFOULAETOU

871A13

Jan1unun

ANsagviaukaIveInsyanliiuiosar 15 WnglvldA1@ainguannsean

WUINNNITOBNKUUY
msidennszaniifidinisagiieunasuesnszannisusnenshiiiuiesas 15 lotaluyu

faan nsvaniiiinisasfieunasnetaszannuiouldd wivnsientu avsonlVuass s

\ihgenasléiies deoravililianmnsaldusslovtiannuassssundldiniians fenasgiien light to

solar gain (LSG) 11nn71 1 e

AG

s:anlnaswn3

AGC FLAT GLASS (THAILAND)

Clear Float
Product Specification:
Thickness Light Performances Energy Performances U Value
{mm.) EN EN (e] NFRC EN 150 NFRC 3] 150 NFRC
Type U-
LR Out s
LT (%} ) LR In (%) SF (%) SHGC (%) sC W/{m®.K) Summer
W/(m’.K}
2.0 | ] |
3.0 a0 | 8 0.88] 0.87 0.87 0.99 0.99| 1.00 5.79] 5.84) 5.92
4.0 89 £l 8 0.85 0.85 0.85 0.97 0.98] 0.98 5.76] 5.80) 5.88
5.0 29| B 3] 0.83 0.84| 0.84] 0.96) 0.96} 0.96 5.73| 5.77] 5.85
Clear Float 6.0 88| 8 8 0.82 0.82 0.82 0.94) 0.94] 0.95 5.69) 5.74) 5.82
8.0 87| E| 8| 0.79 0.80} 0.80) 0.91 0.9 0.92 5.64 5.68 5.75
10.0 86 E| 8 0.77 0.77 0.77 0.88 0.88| 0.89 5.57 5.62) 5.69)
12.0 85 E| 8| 0.74] 0.74 0.75 0.85) 0.85] 0.86) 5.50 5.54) 5.61
150 83 Bl 8 0.72 0.73 0.74] 0.83 0.84] 0.85 5.41] 5.45] 5.52
19.0 81 | 7 0.69 0.69 0.70) 0.79 0.80) 0.81 5.30) 5.34) 539

Remark:
1. The energy properties are calculated according to ISC 90507 10292
2. The tolerance of published data with respect to photometric properties is +/- 3 points

3. The U value tolerance is +/- 0.1 W(mQ.K)
AGC Flat Glass {Thailand) can not be held responsible for any deviation between the data introduced and the conditions on site,

d' U v 1
E‘U‘VI 15 ATNTIFSNDULTIVDINTZINGN1BUBN

fian https://www.agc-flatglass.co.th/product/
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light to solar gain (LSG)

Torudni
ANduUsTANSNNSENEW
AMusauInssdeniing
(solar heat gain

coefficient, SHGC)

89AMIUFNIUNIIAINTUlEEITN SUATH D

AIUNTTUSNITAIUY N

A 1

AB ANNITADINIUYDILAITITUVIA (Visible light transmittance, VT)
RomduUszansnseemAuSeuanssdending (solar heat gain
coefficient, SHGC)

A1 LSG 81998@111509lAlngnsia1nenansusenoun1suneves
NAMNSYAN 1388139811 bRA1NN1TAILIELABAISELENIAT VT U1

9115998 SHGC

ey

a v

nannszandulngaziitonan VT wag SHGC v99nIzanusazuin

bl
Y Y
P98

I~ [y ] 1 1 [y Y [ ] =

A9 OMINAIUVDISIADN NG NAINIUIAANTILATNRIA1EIUN LUT LA

9
1 i

1391U59lav09Y DAY haznNalAANISaNgNAIINSUINT8 T

81A13 ANRINE1ITINHAVRITIFR IR dNdrUNTEANUTO TN LU AT

L4

Tngasatunsatewmanuiouiniinainssdeingngnanniulilusn

nszanseianlusaandiundineluenans

UBUNITINNITAIING
UseTTuUsEaIal w.A. b&om
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AE 2 | n1seanuuununtdday

AE 2.1 | iesnuvesslaiAa J9AU

WQUszasn
WednwSsuiunidnnenvuensoiayian M liinAuaeaInlunIsusnIsIANISLALNNS

wasudeTaTilunmsinnsTanizianldln

Jan1unun

(% '
a A %4

1) SiuiivierosinuenuezuasiiueTandetnduildlnl nefufidinanfesdada
uazitdsldine Aufidausnvesdorateliedluomsiivonuuy vie Tufidmnarsiidmdulsedn
wenverdmiulFhutuvemneraslumhsnuduily

2) fgafsveriissylesrsdnauluudazduresans uioduvesorans lnsgaiisnss
fanandesddadauonves Iiun vozlon vezdunsie uazvezuiefidnisuenidudszinn Wy

nszay lane win azwatamn Wudu

WUINNTTBBNUUY
Foanuwuuiinnsanvuaiminzandmsuiiuiiviosdauenvezuaziiuiiyian neduegiu
dnwaznsldiuresenans waglinnuainaiesdauwenvesuaziiviayianlidaau esenisuins

IAN5IUBUIAR LazABINULNLNTALTIUAITUSINTIANITVLLUDIDIANT

JUN 16 fednuenvezuazionnuaeysluda
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AE 2.2 | nsiaenguimuaiusendan AL

WUszaeA

calal

\ieannisidinvese1ns Inenisdenguduanniussdnsamlunsusendai

JaNInUA
audusiomalulasnadugususifldaandemielfunsgunsUssvdatdedl
1) Tadw fidnsnsldiliiu 6.0 ansroass
2) Méuddmiulataanzme fnsinstailadiiu 3.0 Aasdends
3)  Renthdmdusnsdrmin-ddle fisnsinslidldiu 4.5 ansdeundl
4) Renthdmiusisdeny Sensmslditliiu 4.5 Ansound

5)  Hntre1utn T9nsinsiounluiu 6.5 anseauni

L UININNTTIDDNUU

Fusuladu o lduiadannauile 2 499y Ao unwaztes azaulsausendatn LTy

JUN 17 gusiniilaaainided

UBUNITINNITAIING
UseTTuUsEaIal w.A. b&om



pilenIseanuuuUsulsieIn15n ATy

iidegiduliiiuernsidennsy

AE 2.3 | fiasarutuazildsugadmiugldsadnseu -

QUIZEIA
Wedueanuazmnbinugldeinisuszduasinluildsadnse sudunsdaadulnld

FOINTYLALLINTY

Farnun

fivosoruiuazidsugadnsugldsdnsenu Taservaegluoians vieogluenisdu
TndiAsetu 1wy qudeendidanie Andnauanunsaldls lnefiszozinaminnadienaslitiu 100
M

TA8iin1989n TUNITAIUINIIWIUIBIDIULT AT

=

maden 1 Amualidviese1uinduiu 1 vesderlde1a1susedn 100 AuLSN Lazdiu
\Ain 100 AW vualdiviese1uindiuig 1 veswieyldernnsusedn 150 Au

maden 2 Puiuvisseuiilivesnitfevas 0.5 veaduaugldermsusedn

WUINNNITBNUUY
Auriavaiosa uikaziUisuyn AIsHsegluusnamdntslaig azainauigsieglday
wazUaensdaannslesnssy wu Sgasninesdmiuinuidedn wazeglndnvensadnseruuasniadn

< ¥
21A15 LWURU

5UN 18 viesouiiasiUdeuad miugldsndnseuy
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AUTDU

Yarnun

Andssruuiiuinduareosdnamadionnis il

1) Unamnadwdn fdnluresenis Iniadssuunzunsesesiiudngdu saeaauning
y03Uszg uareIAmLLIMIAUEEstiDy 2 was lunsdflamnadiiisey 2 fuliRndsssuy

ATLNIITOINUANAUTENINUTE

[
1Y

2)  UTUMAINTRWTeNIAaUY d1unsalduruTanTesurTe T uUTELANauY 1

ansule

L UININNTTDDNLUUY

1% '
=] I

Tunsdlaamadieiasduiunuiveinia arsviusenaesdu uasfnaessuuiniiudy
seninlseaaestu nsdilulszgtuifeanisialiniuluenns wmszdifanieueneins 0199y

dunivarnnnieuenlidiuiuuin inluldannsadnduiifauniuseslafuinnens uazesidenian

Nildunanasiuliay vihanuazomlade lngn1sdnundn asUavisenary

JUN 19 M3fnfasUUngLNTITRIiuANLu

fian : http://www.pawling.com/products/entrance-matting-systems?page=4

URMIINNITAIING
YariTauszaal WA beom



ey

pilemseenuuuUsuleImITNIATY

iidegiduliiiuernsidennsy
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IngUseaen

9

Weann1saznouvadsanieluainns AvlinndsssasuniunaUseansninlunisyingy

JBNAUN

v ' o
I~ a a v

1) fufidimauvesdifnenuuudalasedsiesdosay 75 (eniuiiuiifndsaide
vhineues wartesuamdsa) uiangandudedifian NRC > 0.7

2) fuiihmauesiesseyuagatiostenas 50 WuTagaandudssdiian NRC » 0.7

3) dufnifinglufesiinunuulauazdrinmuuuudnesedesiosay 25 1¥anganiu

\Feafitldn NRC = 0.7

L UININNITDDNLUU

'
I a

Yannanauldsaniiean NRC 81a989f Lagoraldidudiunisvasnunnuwssnielu vinlwan

AT Y

Y I =

ANuarsy Mstitanganiudesindsasdisandsslanninnidinaiu winislddinauganiu

\He99251A19AN
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M1319% 5 A1 NRC 90430199

AMud (Hz)
wilnTanreaing NRC
125 250 | 500 | 1000 | 2000 | 4000

Bguegy - sty 003 | 003 | 003 | 004 | 005 | 007 | 005
- [fignstu waznd 0.01 001 | 002 | 002 0.02 0.03 0.00

IEEY - AUV 3 Hadluns 0.05 0.05 0.01 0.02 0.03 0.04 0.15
- MUKW 6 TadlunT 0.05 0.10 0.10 0.30 0.40 0.50 0.25

- AUYUT 8 Hadluns 0.05 0.15 0.30 0.40 0.50 0.60 0.35

i - wiugh Mineral nun 15 fadiung 0.31 029 | 051 | 0.70 0.71 0.71 0.55
- wiuihloun wun 25 Sadwuns 066 | 076 | 060 | 0.80 0.89 080 | 075

- wiuihlaumUaRamedlowin wun 38 fadiuns 0.80 096 | 0.88 1.04 1.05 1.06 1.00

Sgutien - Tsiond 036 | 044 | 031 | 029 0.29 025 | 0.35
- mé 0.10 0.05 | 006 | 007 0.09 0.08 0.05

Fn - fiafgmitmidn 10 esud/msnavan 003 | 004 | 011 | 017 0.24 035 | 0.15
- iwgudiimiin 14 soud/msmande/aquls 1/2 vosiuil 007 | 031 | 049 | 075 | 070 | 060 | 055

- frrtwgviihun 18 soud/maamandn/aquly 1/2 vesituil 014 | 035 | 055 | 072 | 070 | 065 | 0.60

i - peunimieiidiudn 001 | 001 | 001 | 002 | 002 | 002 | 000
- nszifosenauuituneunin 002 | 003 | 003 | 003 | 003 | 002 | 005

e 015 | 011 | 010 | 007 0.06 007 | 0.10
lfndifuuituneundn 0.04 | 004 | 007 | 006 0.06 0.07 | 0.05

N3LAN - Usgg/milsinnszanuilvavun 6 fadwns Ynveusetan Game) 0.05 0.03 0.02 0.02 0.03 0.02 0.05
- Usggymthenanszanidadalduia 24 soud (uanmiltnog) 0.10 | 005 | 004 | 003 | 003 | 003 | 005

guduvasa - Aunun 12.5 fadwnsuuna 0.60 x 1.20 was szexda 0.40 was mavu | 0.10 0.08 0.05 0.03 0.03 0.03 0.05
nsuilosiiugou, Yulaawnes, - QMUNETU 001 | 001 | 001 | 001 0.02 0.02 | 0.00
guduvTeyurm - avaviden 0.02 0.03 | 004 | 005 0.04 0.03 0.05
uniuliSauda - AUV 6 TadlunS 0.58 022 | 007 0.04 0.03 0.07 0.10
unLTanngnia - wiiwloua viun 50 fadluns 0.05 030 | 080 | 1.00 1.02 | 095 | 080
it - dsgineth 001 | 001 | 001 | 001 | 002 | 003 | 0.0
waanlll - Faqudsassanidnay 024 | 019 | 014 | 008 | 013 | 010 | 0.15

fan : https://www.usgboral.com/th_th/solutions/partition-system/sound-insulation-wall-system.html

ANBSUNBLNULAY

AINSRANAULTES Juaruanernuansalunisgandudesvesianiieldanaiy
noise reduction M9UYeWid IngdARsLs 0-1 A1 NRC Miganangfiva1uisaganiu
coefficient (NRC) edlaunn A1 NRC lannmsihAdudseansnisgandudearasian

(sound absorption coefficient, SAC) ‘ﬁ 4 mmaﬁa 250, 500,1,000,
2,000 Hz updsiuazdanadoulilng 0.05

Ardulszavsnsganawdes Wumfiuansadnuaiunsalunisgandudes nuu1nsgiu ASTM
sound absorption C423 FadlArdaus 0-1 Addnlng 1 vanefsgandwdedlauin Jag
coefficient (SAC) wingwllnanunsaganaudedlaanaiudaieiu
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AE 2.6 | nsnuLdeesenineviag -

IngUseaen

9

Weantgyndsssumuszningiesniglueias lwndnauduszansawlunisiiauin

©

YU
173 o
JanN1nUn
1) wannusgmInedinaumluiian STC = 40-50
2)  WaNUSEMINDLAIRIkazanAUlEaIu TAN STC = 50-60
LUINIINITIDNUU

AsdonNanilduUsENoUYeITUTARAI9Y wazdlA1 STC aglutieyiivun STC Begeases

fudeslaunn lngazdesfnnslindsgeainiiuasaiuuuume Taztuwdinnuausatunisiudes

NlAazannnas

STC 41
-.I‘l‘/m’/‘ﬂ
e
(/

el Wood Cement Board fgunain nu 100 uu. £1359 Gypsum Board 41 98 13l

U1 91 W, mm.l“ 10 WA Gypsum Board W1 12 N,
TAGI9AINIA WU 74 1.

Wood Cement Board ¥i11 8 3. %Emmm #1100 HH. (ﬂmu'La WA 917 60 1)

ARITNBINIA UL 75 23, AW 10 1Y, 2 A Gypsum Board Y1 12 L.

Wood Cement Boarduin 8 N

STC 51

isi Wood Cement Board ABUATALARN MUY 140 M. ueitl Wood Cement Board

UU1 91 WA U1 95 UL

Wood Cement Board 1111 8 11 Wood Cement Board W11 12 43
TAATHBINA WU 75 W3, FAITNBINA WU 75 Wi,
(auaulanda i 60 1n) Wood Cement Board #1471 8 1,

Wood Cement Board vl 8 4.

o aa

g'ﬂﬁ 21 W9NHA1 STC 5819 40-60
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ANDSUNULNNLAY
sound transmission A9 ANAVNLANITLAUTUNTANLALINTUNTINFINIUN19DINF LU
class (STC) AUD 125-6,000 13309 (H2) Fepsoumguartudveudesiinuidy

dulvgludinuszdniu lagdn STC Mig9 wanIITEUURINaTIE50

andaslen

A19199 6 A1 STC VYDINTILUUANNE

nans el STC

dguIAUImMU 75 Uadluns 21Uy 10 Jaduns 37

dgunalumun 100 Hadinsaiuyu 10 dadiuns 43
E=! < a a = = < o a a

ABUNINUABN 11U 70 UAGLUAT NTONYU M38ABUNIAVABNAUNLT 68 HadNAT 47

(AMUMUILLY 1,500 Alansusiagnuienluns)

AaunInuaen wu 90 Nadluns linsenyu 45
ABUN3AUABN WU 90 Tadiuns nsonyu 48
ABUN3AUADN WU 140 Jadwns nsenyu 51
ABUNIAUABN 11UN 90 fadiuns/ ¥e9ine 30 Jadluns / Aounsnuion Wil 90 dadluns 60-70
N1 gypsum board %y 98 Hadluns (12 1afuns/1093199n@ 74 Tadwuns/ 12 Jadiung) 35
Hil3 gypsum board 1w 98 fiadluns (12 fadwns/g091901na 74 Jadmes+auiulouii v 44

60 TaBLuns/12 Hadiuns)

N3 gypsum board U1 122 Haduas (12+12 Uaaliuns/1091190101a 74 Jaaiuns+ 49
auaulgni w1 60 Jadns/ 12+125a81un3)

H1l4 gypsum board vu1 94 fadns (UHuBUuANNMUILLYES 15 Hafiuns /99931981 48
64 Tadwns+auiulowi v 50 Taduns/wiuBuduanuvuiiiugs 15 daduns)
MR WHUBUFNANEILYEEINNT 13.2 Alansudenisnauuns

LU wood cement board %1 91 Jadiuns (8 HaALUANS/499719910a 75 Taduns/ a1
8 adLuns)

WU wood cement board %1 91 Hadiuns (8 HaaLUANS/499719910A 75 Tadluns+ 50
auuleuNIviun 60 Hadns/ 8 Nadlunsg)

WU wood cement board % 95 daaluns (12 TadUns/4993199107¢ 75 Jaduns/ 55
8 HadLuns)

w1 : myvenuuuRunidsdlue1As 2561, aunauanuinasulunseususiyguiusg, wih 80-81
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AE 2.7 | dadausznineadnadndanugevasiasdiuiuainia :

QUIZEIA
WaiuUsEaNSAMIUNSSEUIERINANIUSISUIRLneNaanwUUlRILInvesadlldnan

PR AU

Farnun

unninfesas 50 vesveafidfldenu uiednisyuyniu AssurseInIAnINGTINIRS
AnuanTRmun iR

1) thesfisvuigerniaiudies (single sided ventilation) fwualiissszanudnvewiosin
AEFNsEUEN (W) wagaugsanfiudanau (H) doseglusses W < 2H

2)  WeafIsTUNEDINIA 2 ANUNASINUTU (cross ventilation) Mvuald W < 5H

—Ws2H— W < 5H

sUd® Wasviszuneann@siuLdien sUda vasviszunaatnia 2 dudiaseAusiu

31] n 22 GZJU’]WU’EN‘VIE]\‘Wli“‘U’]EJ’E]’Wﬂ’]ﬂﬁiﬁJ‘U’] mammmmmwm

LUINIINITIDNUU
waNINBIAITAETdRAIUT LT v ssasegluduiilasuanysedniiu Suduanin
7RuYeIiazlAsINIswarAlseanLu Ul UaIMMLENTNFY T8 U ULALEN1SATEUIYDINA

Ialuvpiziuan
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k24 1
= o

AE 2.8 | fuivinaulasulaesssuvIfnaziiuiviAdn1guan -

WUszaeA
Walranunsalduselestankasssu R buNISUSENEANG Y WaLaLasSuN1TYINIUYe9

STUUINNY LAZAAANUNDUAANENIIINLD

JaNIvun

(% ' '
Y a v o

Jovay 75 vesiunvauandauteineu (workstations) egluszey 7.5 wns 1n3umieg
Miuivirlneuenuas
Jouay 95 vesuuANTALTeYinaY (workstations) aglussey 12 wns 31nTunTeNg

Tnganunsanesunisinvseriadlusiwaeandneuanls lnglifiniaiuneludsanm

L UININNTTIDDNUU

¥ '
v A I

Jateanifndsiiviormnududiudy wu fesussyulisnulueins uazdaiunivihauidu

Finanunuuialashdsuntingng

1T 1|
Wadkuinis < dlnounuuilaise
i
| L
A 7.50 m. 7
vuuflutfotioaraa
LT LI
drinvuunuiaiag Wasgusuis

| ™%

| 7.50 m 2

wuu'ldfindetad@aan

sUN 23 f1e819n153naTNNULUULAtas L ASUNTNAN

Y
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AE 2.9 | Nuf99ns0aNT8IUNIDWRLAUTAINTIUY -

IngUszaen

q

Wedsasuligldiueinis annsldsasuddruimlunisiunie Fsaunseaniiuiniawied

Ao a Ao a ]

Tdunsuaensa wavuSuluiundidevoaiuiuinvihnanssumie

FNNUA
fifuiinensndnsenu vievonfusndnseufismasedlfnueinis Tnsinadenlunis
Aunndiaensadnseu s
maden 1 flaensadnseulitesninesas 5 vesildennsuszdn uazgliennisdann
GNGXIRNEY)
N9Lden 2
2.1 flensadnsenustieiiey 10 du dmsuenAsALnud 1,000 949 3,000 A1519LUAT
2.2 dmsuenansiiiiuiiinnnin 3,000 M1519LUAT TR
1) fuflorsuuna 15,000 msramasusn Avueliiiaensadnseu sauau 1 fu
seiufinnrs 300 MRS
2) iufienAsaIuditAy 15,000 m510uns fmunliifeensodnsenu s1uau 1 du
seiufinnAs 1,000 A519nS

maden 3 dafvensadnserunuunisliu (bike sharing) lagiigliusnisarunsadalid

sodnseumyulsuliiismeduaudenslanaaniial

LbUININNTIBDBNLUU

=

g1adareaiusndnseu dmsuntnaudseindaddinaisenuiu Feeglndniadiuasiios
H a v (Y Y o [V a ! ) < & A £ £
91U UREUYA wazdnnvensadnseutinsdmiuindaseszezdu laaiduiunddnaniad

Uaandudenindduainn1slasnssy wazainanimeinie tneiindannguiuwaniuely
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@ Y dy o/ a
AE 2.10 | N1TAUINWINUINIGUBDN WU LASUEIAIUDIDIATLAN -

WUszaeA
WeduaTuliusuusioansiiu lngldlassasiveasdnlninuseleviaan dedamwalian
YANINNITARATI AANANTENUMAAINATNVEENTUGUNAISTIUIR LavaanisidTan e

NAINANTENUNUALINA DU LALAT

JanIviun
<@ (% % Aﬁy [ a v 1 v v d’l’ aa
LAUINYINUINT1YUDN WU LLaSWaﬁﬂqsﬂﬂﬂﬂqﬂqiLﬂuimﬂ@EJ'N‘L!EJEJ?@EJaB 50 UDINUNNKD

PINRUAVDIDIATHAL

WWIVINNNTBDNUUY
lunseenuuulmdenldusglovinnlasaiveinmsdulinnigauazaisusmsinnisves

28190 Us¥ AN W

[

nsAIldgnseall

. . NuARIvDI1IASAAUS N LA

= aa a & [ ¥

NuARIAsAIuShwle = —— x 100 (%)
aa U

NUNRIYRINUAUDIDIATLAL

lngAnangdundauysalldnulaesggnguinuue uagliinnisdisaeiasiiunaenau

fnanwemsnoukazndinisusuUsel i dumdngiu

JUN 26 fregransnuiuliifsihunUssendldluwnedoung
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AE 3 | m3iaanlyian

AE 3.1 | msdenldiagilineuaie UeAU

UIZAIA
1) deliidenldianniimsvanudeyansdunidsemedien Uasnsuseruilaa

2) wiebidenldTannimnudulnsredawindaulunszuiuniswds

JaN1UUN

] (%
aaa A Y IS

lunsainfinsdeTanlmiiieneairwseusulsomsiidenldianUssinninedny uwasdl

9

AuautAmilauiu NHAS0wUI8aaNTY7 ¥392aINAAAITUBN YIRRANANAAITUBUNANTUN 1138

3 ) 1A
Muuaduaieulusgnisusenauiuy

WWIVNINITBBAUUY
ns1vdeuTIen1sianilasuaainileinazaainanaisuen anivledvesyadsanvu

danndeulve wazaainann1susulans MnAUleivetesRnsUImsIansinesaunszan

[y

Janlununeadanlasuaaindeuaiivatssiia wwu & N1 wnsesguaine fanul auaule

=

wi Wusiu fegedaniilasuaainanaisuou wu nszilotens uldandiun WWududiedieian

q

I@Suaananasuaunan3wi W Yuuuddnsagy nadwud naeuun nszilesyiiu 1udu

UM 27 28701087 2a1NanASUBY kARAINANAISUBUIINNTUY

i : http://www.scgsustainability.com/th/sustainability/economy/sustainable-products-and-services/
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AasUnBLLIAY

aaNLe fio nannflantudwindenlneeenlsifundnfust daldimnisUsuiiu
LagnTadouitvasadesefuilaauaziiuiinsdedsuindouninnin
wAnfusiluUssanietu nglassnsifiundaifionsefulvissuna
wazionvu Saufleduilunuasfnvidanaden antymuannedens
Wasnulamginssunisuilaa
aunsavsemsiandildaainidendivduldaniviedvosyais
an1tudanndeslne

http://www.tei.or.th/greenlabel/labs.html

281NANATUBY fio amnilanndudindoulne linsiusesnsanviendnidssnis
Udoeaiounszandmiunanfus [diileidudeyasgrsiedmiv
fuslnaUszneumsdinauladentoduduiouinis
ansnndeyananinusinldsuaananesusuléi

http://www.tei.or.th/carbonreductionlabel/namelist.html

21NANASUBUNANIUN Y39Ra1NaALaN50U AB Aa1NNBIANISUSIISIANISANLIBUNTLINDDN
T owanIMNanf i duaIu1s0annN 1sUaR8A 959 UNTEAN AL
o‘d‘ o d! [~ a 1 6V = [ [
WUNNNIYUA FUUUN1TUTZIIUNTUADENNYLITDUNTZANAADAILINT
Finvoawansiue daan1slaundaingiu n1svuds nseUIUNITNER N3
199U kagn1sIANISTINNANAUNNGILY taeUseiliulSeuieunnsuau
Wansuvivewdnduaniutlagdu uazluly (base year)

ausavdeyasenisianiliaainaisusunansumlen

http://thaicarbonlabel.tgo.or.th/reduction_approval/reduction_approval.pnc

UBUNITINNITAIING
UseTTuUsEaIal w.A. b&om



pilenIseanuuuUsulsieIn15n ATy

iidegiduliiiuernsidennsy

k24 1
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AE 3.2 | msidenldiagnuiuniadanludsume -

9

QUIZEIA
Weduasunsldianluviesdiu annsduismdsnulunisvudazdasuiasugialy

Useina

Jan1uun

dmsunisesnuuunazingedaniva Tannlddlngldianiuunnanlulssmalne lag

9
Y

funaandn g vieusezneu eglusailldlnaiiundy 500 Alawnsainiiseeddasinis

LbUINININITDDNUU

msdenTangnanilionansineunsUoyaNed I UUAAIngAU HEn wazUsznay

[ ' ]
=

3UN 28 Taniuduindnlulssmalngegludeaiililnaiiundt 500 Alawns

9
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AE 3.3 | Taanasaiiliainnisasiiouninuiaugs -

[

ngUszasd

1) leandgmumeanuiouluiies Fuinnnudingandumiuousugamniigannuas
shlgangiionmalutinalndifesgedunilude
2) iileanArweuitdamidngerasiiundan viliaunsaaandsaulunisuiueinia

999115890

Yarivun
maden 1 Igiagnaen NlAnisagvieusedensing (solar reflectance) > Seway 45 n3o
SRI'> 39

= 5 (% M ve o (% a a
n198an 2 171’3?!@‘1/1@\‘1ﬂ’m‘l@lﬁ‘UQa’]ﬂﬂi%%ﬂ@Wﬁﬂ\ﬂUUﬁSﬁﬂﬁﬂ’]W’sﬂ\i

L UININNTTDDNUU

3

AIsdaNTaRuaIA NI uUNIAINTAsieusidindge Laefiansana1na SR (solar

Y

[

reflectance) %30 SR (solar reflectance index) Fsdulngjiniluianifidgou A1 SR waz SRI Bege

896 dnsuniniinaunIn AITNIMEAUTUASOUNIDNT ceramic coating

7 rasnns:1ioy

ridumns:itias Muns:iJeanounsn nsalosAuiun ns:losBiuusiduly iDuwandr
e o g e o i
flinowadryed lunsafieusidnonudeusnidionfing dovangrukniveItnu
Tiduaue nazandldhennmstsndealsuema

1donagls TiUs:Hdawaovou ?

* giAMsa:=ausnaiennng

unngdrSerinnu Sesa: 45

gouIn G

pr—

3UN 29 fregraanusendandanuussansnings

UBUNITIANITAING
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Color R SRI1
. ] 0.68 (initial) 53 (initial)
Aluminum Zine (GL
S 0.55 (azed) 28 (aged)
Oryster White (WH) 0.52 50
Polar White (FW) 058 ]
Light Stone (LS) 0.50 58
Hawsiian Blue (BL) 032 33
Szhara Tan (ST) 036 38
Ash Grey (AS) 047 55
Burnizhed Bronze (BR) 028 20
Colony Green (GR) 034 36
Fem Green (FG) 027 27
Almond (AL) 0.63 76
Snow White (3W) 0.63 79
Brownstone (BS) 047 34
Copper Metallic (CM) 0.46 51
Scarlet Red (SR) 0.42 47
Harbor Blue (HB) 028 30
Humter Green (HG) 033 )
Roman Blue (RB) 032 33
Colonial Red (CR) 034 37
Everglade (EG) 033 36
Slate Grey (SG) 037 41

Revision 10/1/2018

5U# 30 ¢ SRI vaavidaalane gy

fian http://www.deansteelbuildings.com/products/panels/sr-sri-by-color/

5U# 31 N5l ceramic coating MUUMAIA
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AE 4 | szuulninwaeadng

AE 4.1 | USZANSATWIZUULLELEI1S U9AU

WUszaen

Wialwiin1seantuuszuuniwasaing Aiuszansamlun1susendandssu wasiininy

A09AINN LN AUNUN U TIY

FaNNUn

Teenuuussuulninasainanglueiais lnglidiarnasliiveswaealnuazdaanas
RMUALNT I euTionns neldaimaslnihvesmasa luasTaaasuiuiinensouas
srniuiisensaursaulunissan Wemanadsvesindslwihdesainegegn Tnsasdosdaliify
Alunnsneil videlsiAualunguneeysmindsen nglildeniidanindunost

atilun1seanuuuazdeddiAInudesadn et linungnueaAIuANeIAIs 1o

AuLnsgINveanIAutinwasaIwisUswmAlneae

dl U ld' o U 1 U ]
f1919N 7 ﬂ’]LQaEJGU@QﬂWaQ‘lWﬂTdENﬁ’JNQQ’QWLLUQG]’]&JUiZLﬂVI@’]ﬂTﬁ

UselAnenans Aadevasmaslniidesadnegegn
(Indriansnaunsvasuilda)

1. anuAnw diinau 8
2. 15qumsan AUdNITAN 91ANSYNYNAUADILUINNT 11
3. 159450 @0UNEIVIA 81A1TYA 12
WUINNNITODNUUY

Wonldvaeauazallauniiusednininas n1silfenvasanisidennileiguuneing

Y [

(lumen/watt) g donldvaanadlataoa wieUaaandidnnselind wseviaen LED (Jusu wazenald

TaulniaSuamgdunuslfgyinnudmsuglinaenisninuainun wunisesnwuulvdaiuadng

[
=

1NNTINNBI G998V AUTE AT AN I ULNNTUY

UBUNITINNITAIING
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ED Tube Light T8 4FT

sUl 32 viaonlyl LED T8
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AE 4.2 | aunmvasviaanln LED UeAY

3

RG]

)

1) elidenldvasalunlinunings e1gmsldnueniuig wasandsunnues
2) ieiinanuansatunisuesiudvesinggniesliiaiiiey wazauien

3) elvlavasalnnininuaisay wasinuRaieuyesdlumiaziasntioy

FanNNUn
dmsumasnll LED vavuelulasesnisliuioRlaeldmadendeladentds dail
maden 1 Mwaenll LED fildaainiues 5 a3 nil.
waiden 2 Tdenuaonlniifnmaudd fad
1) a@nsonseuainslitesnitdesas 95 91 1,000 $2119 WS0@UNTOAIANEINT L70

(W38ANNAINNSBEaY 70) a8naties 24,000 Tkuld

' [ '
Ao a Iy ]

2) fAnvildanysing wse (color rendering index, CRI) Ra = 80 way R9 > 0 @1mSuiiuil
Ve visenesnlunideInsaugnseavesdlunisueiu
3) AAINAILEUAIIIUD9E color consistency Iﬂ&@ﬁl’mﬂ'ﬂ MacAdam Ellipses %30

standard deviation of color matching (SDCM) < 7 step

5UN 33 vimealuiilanainiues 5 vea nili.

LED T8 AL/PC Specifications © P& cmn

Fo00325 | fo00azé |

1 it (@) 150 g
RoHS i : L

oAl EN/IEC61347-2-13

JUN 34 n1siansandeyaveningu

fian : catalog EVE lighting 2018
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LUININNTIDDINUU

A a d{l v v A I v (3
ﬂ']iLa’e)ﬂ‘VIa’e]ﬂ‘lwu@ﬂﬂ']ﬂﬂS‘W‘U’]imﬂ,uLi@ﬂﬂ’]ﬁﬂi%ﬁﬂfﬂ‘wafl\ﬂuiﬂEJ@VIF"I']QL@JNG]@'JWW

(lumen/watt) k&3 IrABINTAISBIAMNMAIUATULY Falauinisasarauainaiiovas 70 #se

Fewar 95 vesduIudIluafidvue 1w 1,000 Falus Ingdfiduiudalaee1iuiusdan wazgan

AUYNABIYBIAINAT Ra AITHAININNIT 80 ABegedaiinlugnABIvesduInTu Waliguiuwas

555U RABaLLAaNaDA MNTANUALAUAIINYDIELULAAL AN D1AULANAIINUEIDYRL IR

undetay ARy

avndeuTedenasalil LED fildaainues 5 16an http://labelnos.egat.co.th/newss/

Adonisidenviasn LED dnsuuilaa 1asdu 1.0 Fdnvilasauiauliiiuasadnaua

UsewAlng anunsamdayalaann httpy//www.tieathai.org/images/intro_1479229183/final.pdf

ANDSUNULNULAY
v =
AUYNADIVDST

(color rendering)

AMUANHUAIINVDIE

(color consistency)

@DPT KM Action Plan 2020

1 v a

mmmalﬁmnmmuﬁﬁﬂmﬂg (color rendering index, CRI) ER
Usgneusesuiidiiusngiialy (Ra) wagduiiafiusngfiay (R9, R10,
R14)

Ra (uruansmnugniesvesdnusingily dududadeni
QNABYDId 914U 8 310 R1 04 R8

R9 1uraugniesesingduns sgvasn LED dnidgymlunis
dovingdunsuailitaiau

1 Ra uay RO AdsgauansinBaiimnugniesosdinniflaifouiuuas

5550977 Laedsnuwiududu 100

mmm@jlﬁmﬂm MacAdam Ellipses %398 standard deviation of
color matching (SDCM) FeefAtUoanuN88IAURANEUYDIE 1L

Aavanlos lauenian = 1 azudliifiuanuuanA1evesd
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AE 4.3 | M3Ua-Unvawmaanlnilegniuuuisamiisiig -

WUszaeA
WinlranunsaUalwluusnaiunsuniaiale vimlausendandsnulaiiudy wsizlaeialy

NUTANULUITUNTNANE T ANaIIneLiesranisideu Tudndudestalnwlunainansiu

Jon1vun
Wwenadndila-Unveswmasalnilegluiiuiisunime Tussey 1.5 wivesnuaaaniug
YOUUUNNUNULIA 00N nN5la-Unvesnaonlndugfeganidrlusulueints waghe daylight

Y

sensor teAIUANNSUA-Unvewaanlnluwuisuniisig

,||/ 1.5H ,I|/
[
- J S
H
L ‘A

. szozviaoalluwuiiuulinng
Fanrsuena9vsAuANLanIINNUNA1UTY

5UN 35 szgevaen lluluiTuniaedensuenaesaIuay

WUINNNTTBINUUY
157 daylight sensor muauN1sUa-Unvesrasalnkuisunieig 919aglduuuiiniuny
WilanseUn niemiuaulivsuasvamasnlias lnudeddanyiinvemasnlnaiuisavsuasiaiie

YIYUTTNIANDIUY L DIWEISTTUYRAINUINND

UBUNITINNITAIING
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window

N mimuaulag
wanNaINdUeIaDn
Tuwadumiang

Yaon3UNINAg
wayluenms
aindsuiu

5U# 36 nsmupuMaUa-Unvaavaanly

window
S8
® DAYLIGHT SENSOR
Y

g‘ﬂﬁ 37 m514 daylight sensor AFUALLLUU sensor 1 é'hmu@umilfﬂﬂ—ﬂﬂ‘ﬂ@&%ﬁ@@lﬁ/\lwmaﬁﬂ
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Window

Daylight

" Occupancy
Sensorand
Level Control

Walkw_gys
Need less light

Lighting & Sensors — a natural co-location

35U 39 N5l daylight sensor AIUANNITUILEN

fan : https://www.powersystemsdesign.com/articles/migrating-from-power-centric-to-space-sensing-daylighting-systems/36/5528
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AE 4.4 | auanunauaalinduasadneiaadIndg -

QUIZEIA
delvgldanunsamuanseAuaNudesailamunzauiunslidau wavusendandanula
Tuduilaiinnudeanisly

Fafnun
1) dnaunuulaniinuivianueuelng Wesnwuumivaunisita-Usvasaln ldiu
250 M3RTAD 1 a3ad uaviunisaindaiuau sesaunsausaiulinigluiesiu

2) dwsuesiiflnwinannit 250 as1auns desdlaindaruaunisde-Un agaieluries

LUININITIDALUY

mmﬂﬁuﬁmama%mu@umsl,%fﬂwaa@lw ATADAAADIAUNEANTINNTBLIAINTTITY
vosusaraulundasiufigesde wu luursiuidndnnuiinueasanaty wiuisiuitauyia
Reardetu drudneieiusenluuftRnuuenaniud Sddunsddindmmatmuaruaiiuiniuguais

fsanbivnzauaanraeInunise astieliusendandsnulaiuay

10.00 m)

window

- 4000 m -

U 40 fegreniseaniuuaindaiuaulifiuaeding

fegeestifivuiafiui 400 msrauns senwuulnguenaiadiauloanitulaulnuiiin
Suntheing Taulninansies waglanlnusnalnausegivelidvuaiiuinivauliiiy 250 n1519wns

fo 1 dind uasinnaindegneluriosusnalseanadiesniveasmnlunsida-Unlu
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AE 4.5 | nsaaunaauadnelagld Sensor -

WUszaeA
ieannslanasuluszuuliuasainahegneanuasanliwigldnunazdesiunis

Walnwasainaliluusnanlifigldnulsed

Jan1nun
fnFe motion sensor 138 occupancy sensor sauAvaIndiieldUa-Unlaulnusiaaunlad

AlguUsEd 1wy vieassenems e Wudu

KUINNNITDDNUY

finsts motion sensor Saufuaindiitelfiln-Ualaslnunalidgldoulssswmiodon
sensor wiaTi s daylight sensor Wag motion sensor TudLfgaiu

n1514 motion sensor uonanNFruUsTUdalnaifsrveursanuazaIntunsidanula

WY NSUDDVDY

gﬂﬁ 41 feg1ansly occupancy sensor

fian : https://www.menards.com/main/electrical/light-switches-dimmers-outlets/light-switches/

UBUNITINNITAIING
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ANDSUNUAWNLNULAL

< -4 o ¥V U a a di{l d'd' 4 1 a,

WURSATIAUNISIINN  AEms293unanssuneluusS N unNaeIn1s wu azsalilae

(occupancy sensor anludifidlefiaunanluviosasUaluviufindanniiaugavineeanain

control) 1991U 1 ULDINIIATUNITITINUADIAAAILUATILMUINAIUTD
asraduRanssy vesdnldauluiesiug lunndiuvewieniuises
A5799UNT5LT9UT 2 Useunn Ao 9ans1lodainntnins19a uLdes

uag duUNIIIAIMNAnTITUAINNSoULaEN1SIARRUL

WuasnsraTuAIL i UallngdnludilonsranuniseasubmuazUalialaduniy
a 4 y
waaulug natneelilusseziiangue

(motion sensor control)

UL SMTIDTULEIFTS LAIRIVANNLALAETaU watlinasiesnalnazluvineu Weaann
(photo sensor control) WEIHeY LU TIHUAN Ko vaanszeningnn Inaslalagdnlulf

waziilansyaindTursalinaaiiieanadnasalniastaeq
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AE 4.6 | NMIAIVANTEAUAINATNVDMADA LN -

WQUszaIA
welvigldiuannsaniuauseiuaudesaindiunzauiunisidanuasigueundenaly

ANSVI9U

JanIvun

= L4 2V

agnteeiavay 90 Yasiunndnsldnulsed gldnudesamnsalouazUalnuasadnda

ANUAIUADINIST 91918 3 52U A0 WA UA WarnNanaid tngNnInaleniuasEAuAINLED9d314

sosaglurisderay 30-70 w3elY dimmer Tun1svisuas

LUINIINITBBALUY
poNUUUIFUIUMUANANLaTudeladeviivdonaeste Iiaseuaquituiinuiidvun
1) nsdiflaudszneudievasnll 2 nasatuly Arsinisuenaindda-Uanaoslnusias
viaan veokenUalnrasn lluuunl9iunig

2) 20nwuuld dimmer Tun15Ua-Un Lasnsuwad

Switch m  Switch n
eandnenssesing

10.00 m.

ij u,v u,v uv uv

window
— 20.00 m -

JUN 42 fegnmsesnuuuaindmueulniiiuasaiadu 3 sedv

5UN 43 driinauiifinisauauszAuaualevemaon il

URMIINNITAIING
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AE 5 | szuudsuainid

AE 5.1 | USZANSNMNNA9IUVD9sTUUUSUINTA UIAU

UIZAIA

eannistindsnulueins lnenisldsyuuusuomeaniussansnimas

JaN1nuUn

1Y

w3esUsuonanldlulasinishesdiusednsnmdusiuendulssinneaieg fedl

[

1) 1A599USUDINIARUULENEIU

o
& o

2ADIUTLANSAWALUWIN NIDANINNUNVUAIVDIATDIUSUDINALUDS 5 VDI AWK, 9

<

Wudagdu

M1319% 8 LNAUNTUAIYBRATEIUTUDINADS 5 vas N¥iN. atuaan

Uszneld@as 1 UnsIAN W.A. 2560)

‘Uimm/lLLGS‘UNﬂWUENLﬂ%IENU%IUa'Iﬂ’]ﬂ SEER (Btu/h-W)

\3esUSuBINIALUL split type v¥ia fixed speed

< 8.0 kW (27,296 Btu/h) > 12.85

> 8.0 kW (27,296 Btu/h) ez < 12.0 kKW (40,944 Btu/h) > 12.40

1AT03USUBINA TR variable speed/inverter

< 8.0 kW (27,296 Btu/h) > 15.00

> 8.0 kW (27,296 Btu/h) ez < 12.0 KW (40,944 Btu/h) > 14.00
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2) szuuUiuaIMALUUTINALS
wsosvihdudmsussuuusuoniAwuudale 6198991 1sVRdRUAN1ITIINTFIUTL
ANgaun)TUBaNAINSTULTIBUEY 7.2 Barewaided wavguunglitu1eenaInTzuuTsuIeALseu

32.2 asAnwawed aodlanddniisaduadnudy lauesasaludl

M19199 9 ArATlvdef AL UL RINUTE VT UATEIVITU O URINNANTENTHNEIY

W.A. 2552
Uszennuaaes vy YUIAAINUEIUITALUNNT Aaalan
FuSUszUUUSUaINAKUUDALE MaNnuLdUNNITEHURAR safuAULEUY
) 3 .. UNGERN R (Alaind
FUANITITUIYAIUTDU LUUYDILATDIDN . ) . )
(AUAIULEU) ADAUAIULEU)
o A < 300 133
SEUNLAINUSOUAIYDINA nudia
> 300 1.31
IGIRGN VNVUIA 1.24
wuulsnns wuuang < 150 0.89
SYUNYAMUSDUAILUT MIDLUUARTDAR > 150 0.78
. < 500 0.76
LUUBIILAIYS
> 500 0.62

AUUsENaUUTDITTUUUSUINANT UL UM 1NN F9UsenaumessuUssUI8AILSau
SEUUIELNEY wazseuvdsaliy desdimndslniisaduainudusiuduliiiu 0.50 kW/Tr

vigil Taldanmunnsadneiu wseatungruneeysnunaanu lagluldernnnindunae

WUINIIN1TDBALUU
ponuuUsTUUUiuaInalasnadenligunsaififiussansamgenimiesgadesiyindu

iU dvsuaainuaniseaulsEaNE A nEIuYes na Ausenalddus unsaa

WA, 2562 fA30amueAILansEAUUsEANS MMnE suifusie Tnendnduaniliues 5 sesu

3 AN TaNSIUsEANSA N IUANIINaUTLE 2 A3 uag 1 A

UBUNITINNITAIING
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— @Y7uFunaaiuseansan
Uszinnvasaunsallniih @ DA e«
) Feazdinsusuuseee

Adszanaumsldnganului @ — Qusransnmvesgunallnifin

Tu 1 U (mhe/A)

a1 U duwaman @ ® sr8az88nv000309 Wi

Pruundsnulihnld (mhe/A) FazhogniewmsInutoua

AaufuAliii 1 e (um) nszylwasodldlniinueg

& NN 2IWEII U
MINISTRY OF ENERGY
aaMnuanIE AUl ANENTHNAIIY

U AAUN

Alsin ArUsEANENIw

YUIR

http://labelno5.egat.co.th

L

JUT 45 aanUsgdnSamwaanuves nilk. NUssmMaldaaus unsiau w.e. 2562

7 LR GHEIRTHIGH
= ] v = 9 Ay vo a a Y v
411130%1918%0 JunazdvieveunsesUTueintailasuaainUssansainndenulan

TassnsaainUsendalniues 5 http://labelnob.egat.co.th/new58/7p=1411
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AE 5.2 | dlderasaunsaatuananinwiadedliiannuauiela Uedu

WQUszaIA
\edaaTuauAMTInNRLarUTEaNEAmNTTIINYeldernInsiuan AU

wanAnatudmiulsazyang

Yarnun

1) wonyamuauanizeaveslsazleulueiaseonainiu Ae leunglunasleui
Hlsneuen

2) Avualiusaglsuiiiuildauaniian 80 maamns Fesdissuumuauagunginie
AnuiSaan viefieanisinavesay WeliflfnuannsamunsliiAnauausld mnfiufiunnnd
80 AN319UAS 130819071 10 wns Iiwvadulgulm

3) Annsgunsalyamuauildanunsaiintaasatuaulalingluloutiug

WWINNTBDNUUY
Ay v o ¢ . Y ' v I
nsalldszuuySueniawuusIngud (chilled water system) dosuudlaulyidizuiaduly
mudenivun Lazesniuulidldnuaiuisamuauanizenalulautusg a1eseu variable air

volume (VAV) Lﬁamuauﬂ‘%mmauLﬁuLLUUproportional

gﬂﬁ 46 s¥UU variable air volume (VAV)

fian : http://www.indoor-envi.com/wp-content/uploads/2014/11/Liu_etal 2014 _vav_box_sensor_acc_flow_conditioner_BE.pdf

Single Duct VAV BOX Structure Drawing

BOX BOOY

AIR INLET

sUTl 47 #1813 VAV box

17i1l’1 : https://biereddoe.com/which-terminal-unit-vav-box-is-richt-for-me/

URMIINNITAIING
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f : T f T T~
-Iﬁnumﬂuan - Tgumelu . VAV BOX

sUN 48 nswenlauniglutazlouningsnisusneasnainiu

Y

i
T

- $-
omlaiiiiu

10 winsAalu

= T
_é ol +
M 10 wnsrialoy M

.\\\‘\\‘t\“&“|
ANSNSNAY]

Z
’
’
Z
Zz

‘K\m\?
RETSTETNS

Thermostat

35U 50 MsldaunsalynniuaNgmiinazUsuau (thermostat) dmTU VAV box usiagyn
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AE 5.3 | nnseantuuvinsiiiuanwlniinrnuauiduau VALY

WUszaeA

wiedeaiu 9an15 wavauAuNansfioufnvun sy mITIINLUANLdAlAER TS

JBNIVUA
1) TuiunNduaniznseiinianyouns1ensatansiall (SIUNDITNIA AoIRUNITULAY

1%

NOIAELENATT) N1T5zUITRINIAlULAaz iU Fosiin1sdwiiuanlaefluiinisiiuinnsewieinimain

[ '
[

WunfenaINaUL VL ULIYY

a a

2) Feuluresiivafindn

3)  ufadesnenvuiiudsiunieduieddasldsruuntauniiedesfunisuninszatoves
ansiadlUguidnaies

4) éfmﬁﬂ'ﬁz@ﬁﬂmﬂéﬂﬁmﬂ (self closing door)

5) fedldnsinisszurgorniaduluniuuinsgiu 2@, 031010-60 wazdlaregetoy 2.5
anssioduniie 1 asrauns ((ps/m?) Smnudutosniuilaeseulneedsodiatios 5 ana uay
oty 1 Unania leusygvioada

wnewe  @msuernsilduiuenmasaziinisiionnianieusnduilaedsna anunsald

WinauszuiwoMaietislunsAIuANtan gl

L UININNITDBNLUY

Wetasiunaniiznsyediluddnldnudug uazaanansenuandsuideauniglueins

TudasdumisueniuiiAvansiall a15iy 99nanfuAndnldy wazeanuwuulviszuuszuIgaInIe

Y

281 NEINaNIUS LAz AU UN LD

‘{t Q[<

srUILEINAEe
= —+— ®angmsuan
[ I NI

' i VEN§?

—i o
‘\‘__ \ /| vimauszingema
5" T-T-& /1N © mwu
| - ,é \ e ANAUTuAY
e = ey
|

_
@ ATEAMLYLIN

JUN 51 fregrsipsmnuiuluay
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AE 5.4 | arsvinadnuduluszuuusuennia AL

QUIZEIA

Woann sldansvinanuLdunil CFC

JaNnun

Lafléans CFC v HCFC-22 luta3osuuoimayniadeaiildarsiianuduninnia 0.3
Alansutuly wdesUSuamaiildansvamnndusananiiesni 0.3 Alansu Irdedudosniiu

Tunsdifin3osusuanniaiildans CFC wide HCFC-22 wiululasanis e1msseninanslda
ORI

1) wnumsendnldansitanudu CFC wse HCFC-22

2) unuN15aRUSHNNST I aTesansIiALEY

LbUININNITDDNLUY

USudsumsasusuainmealilaldansyinanududeasinuidinansenunadaninas

JUN 52 fegiansianuulussuuuiveina
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AE 5.5 | nsfinuadasaniisiiauiglaslduinsgiveanna -

WUszaeA

\eduaSuAuNNTInNALarUssavEainnsvinuvesldoimmeiuanniviiauiy

JBNIUA

[

anizunavtgdusunuiusuaIn ARl AR 9T

1) gaumgileaniuy 25.0 T 1.0 ssrwaidea (nseiU1wui)

[

2)  ANUTUENINS 55.0 F 5.0 % RH

3)  anusauedgluiiu 0.2 wesAaiuv

KUINIINTTOBNUUY

fiansaneenuuuszuulsuainia awsavingaumngd AL SIS wavAusiay
duldmudamnun arsnszarsamduliduiusiuniszanudeuiiiatuluieiug wWu v
Waenea1senavsiiniseaudouninnitusnaduvesies lunsdifiduusfiinadeaniizauie
Wasuudasluaniidmun wu gamgilunsufuorna viemnuiiiay aansoasiaaeuinantiei
ponuuutudegluaniizautevdolsl Ingldlusunsu CBE Thermal Comfort Tool was Center for

the Built Environment, University of California, Berkeley Fadulusunsunsuazdresanisldem
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CBE Thermal Comfort Tool

Select method: PMV method

Air temperature

25 "~ Use operative temperature
Mean radiant temperature

25 °c
Air speed

0.1 m/s No local air speed control
Humidity

50 % Relative humidity
Metabolic rate

1.1 met Typing: 1.1

Clothing level

0.5 clo Typical summer indoor

Create custom ensemble
Dynamic predictive clothing
LEED documentation

Local
discomfort

Globe SI ?
temp IP

Specify
pressure

SolarCal

Help

ASHRAE-55

EN-15251 Compare

Ranges

+ Complies with ASHRAE Standard 55-2017

PMV
PPD
Sensation
SET

tew 356 °C
th 751 %

Wa 281 gwhkg o

tw 315 °C
tee 305 °C

722 kilkg

0.13
5%
Neutral
246°C

Psychrometric chart (air temperature)

16 18 20 22

24 26 28
Dry-bulb Temperature [*C]

Upload

r30

25

20

Uil 53 myisgiannzauislaglélusunsu CBE thermal comfort tool

31 : h
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AE 5.6 | ANU#LIN15219%932U18AU39U (Cooling Tower)/tA38452UN8AMNSU -

WUszaeA

WednayasruteauouvesszuulTueinia ludundsilddeliifnuaniivee

anuinasuazliaieaubiensousinyLnaIsindlaes

Jan1niun
WNwgnsEuIenuTou lakn 1Aseeseuneausau (condensing unit, COU) #99 %130 118
5¥UN8ALTOU (cooling tower) WsanAutnuAeteestoy 3 was uaondusimsvunlvafivey

¥3891A13g4 ABNYATTUIEANLTEUNIINYeUTRUliTesnd 6 WS

WUINNITDINUUY
WEIINI9YATEUIEAMNTaULTUUAIT190901A1T wazlU1ausouenAIUUY ¥1N

InludosinAentuaanionudnnete1ns Feeagaseutenusounneg vniinuiiadedl

v 1 ¥ o
UDYNINUDNTIAUR
WASTUIMANNIAU
a Sa& [
ARAINTUNRIAT
| | b
i i i T
] 1 0 T
da - ™
LU AUANGLAR T —
1 ﬂ
= o 1 T -
- iAsassEINEANAEe | -
1 il o u o u ]
i

€ 6.0 M =D  (aasALIAlUAINAY)

JUN 54 GUMNITINYATEUIEANUTDULAL NDILUIIAIINTOU

Q1
UBUNITIANITAING
UseTTuUsEaIal w.A. b&om
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AE 5.7 | USZENSAMNVDILHUNTDIBINA -

QUIZEIA
Woanlaymiauninen1Aanelue1A1sNTa1eN11NE LAY RINAATUNANTILA Uag

) o o =~ ] a o aa £ a
Junsuiuussssuudiuemaiieduasuaveundenivesrldenns Insanglsassuunasiumela

Jon1nun

1) pdosdeauiiu (AHU) Afldnsanisdeaubudaus 1,000 ansaeduniituly Foiiuny
ﬂiaqmmﬂﬁﬁmﬂizﬁw%mwﬁwqmaéwﬁasJ MERV 7 a1u11m351U ASHRAE Standard 52.2 : Method
of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size
389819008088y 25-30 MMNUINTFIU ASHRAE Standard 52.1 : Gravimetric and Dust-Spot
Procedures for Testing Air-Cleaning Devices Used in General Ventilation for Removing
ParticulateMatter 3 susiunsose N aifiuszansawaruainsgruduisiauindedeifisuii
Andalusiuisveseniaigandu (retum ain) uazfidnugaveaeieafuennanisuen (fresh air)

2) dmfuiniesdsamfuruindn (FCU) Addnsnisdsaubutioondn 1,000 ansaeiund
TAnsauniunsoseIn e MERV 7 ”L"JfﬁﬁmamsumLﬂ%q@mmmﬁmauaﬂ 191 pre-cooled air handling

unit (PAHU), outdoor air unit (OAU), heat recovery ventilator (HRV), fresh air fan (FAF)

LUINIINITIBNLUY
TunrsesnuwuutpIasdsaudulimdaonldinsesdsauduviinrevieauniusssuaindday

(static pressure) genanvzliAnAsuNunTaseINIATEAU MERV 7 13

COOLING CCIL

MIXING BOX —l
c SUPPLY AIR
FRESH AIR ( Q ;
c
[]
FRESH AIR FAN 2-WAY VALVE AHU
k I 8D

B SD
< é % VOLUME DAMPER
% 0o
= ; = = =

l M MR X X
MERV 7 RETURN AIR SUPPLY AIR SUPPLYAIR  SUPPLY AIR

AIRFILTER

AIR CONDITION AREA

JUN 55 unugiinsfinfauniunseseiniadmiuiniasdauiu (AHU)
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MERV 7 COOLING COIL

AIRFILTER

MIXING BOX _l

C SUPPLY AIR

24WAY VALVE — ~M—I

FRESH AIR

FRESH AIR FAN

VOLUME DAMPER

CHWR t—a———Ja O
ul
Q
=
@
=]
o
=}

CHWS

RETURN AIR_

VD VD VD

A AR A

SUPPLY AIR SUPPLY AIR SUPPLY AR

AIR CONDITION AREA

JUN 56 wnugfinsAndausunsesenrdnsunsosdsauduruagin (FCU)

5UN 57 f79819uiuUn8991n1A MERV 7 (Amene)

fian http://regionalismblog9.appspot.com

URMIINNITAIING
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minimum efficiency reporting value (MERV) 1Uuu1915§1UU52N5AIMUBILNUNTOS

2INIANTUUINTZIU ASHRAE 52.2 %Qﬁ?"h%\%m‘ 1-16 1ag MERV 7 d1UT0NTVIDUNIAVUIAN 3.0 19

10.0 lumsou loog1etioasouay 50 #am15799 10

A1519% 10 MERV parameters

Standard 52.2 Composite Average Particle Size Efficiency, % in Size Range, pm
Minimum Efficiency ~
Reporting Value Range 1 Range 2 Range 3 Average Arrestance,
(MERY) 0.30 to 1.0 1.0 to 3.0 3.0 to 10.0 Y
1 N/A N/A Ey<20 Agyg < 65
2 N/A N/A Ey<20 65 <Ag,
3 N/A N/A E;<20 T0< Ay,
4 N/A N/A E3<20 15 <Agyg
5 N/A N/A 20<E;y N/A
6 N/A N/A 35<E; N/A
[ 7 N/A N/A 50 < Es N/A ]
8 N/A 20<E, 70 < E5 N/A
9 N/A 355K, 75 < Ey N/A
10 N/A S0<E, 80 < Ey N/A
11 20< Ky 65<E, 85<E; N/A
12 35<E 80<E, 90<E; N/A
13 50<E 85<E, 90 <E, N/A
14 T5<E; N<LE, 95<E; N/A
15 85<E, N=<E, 95<E; N/A
16 95 <E, 95<E, 95 <E; N/A

fian : ANSI/ASHRAE Standard 52.2-2017, 29

(unsdnaailasinisilyniduazessuindnuinaieuenain1s 9139eAoaRI5U

UszdvSnnvaausiunsesoinaniiuseansnineadu)
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AE 5.8 | n15kgszuu UVGI -

WUszaeA
iieandymaunimeinieniglue1A a1 g nNatn ann1sunsnszanedelsniiiing

dosruumusiumela uasiiteduasuguewdevesyldenans

Janvun

AndaszuuaneSaadanilleidnendolsalusinia (Ultraviolet germicidal irradiation,
UGl fiflAnaussauzlunisanide (UVG rating value, URV) laisndn 11 @ AHU wae FCU Tag
é’ﬂwmzmsaméﬁgﬂﬁﬂﬁﬁ’amm IUVA-G02A-2005 : International Ultraviolet Association Guideline
for Design and Installation of UVGI Air Disinfection Systems in New Building Construction,
IUVA-GO3A-2005 : Guideline for Design and Installation of UVGI In-Duct Air Disinfection

Systems ﬁﬁg‘l/ﬁ 58

Downstream Upstream )
UV Lamps Cooling Coils UV Lamps Air Filter Airflow

\;———ﬁ*ﬁ
; N

Uil 58 szUU UVG

7 : IUVA-GO3A- 2005 : Guideline for Design and Installation of UVGI In-Duct Air Disinfection Systems

WUININTTBDNUUY
nsdfldiasosdsauiunuusiavioan mssdunIadlivinandidlaasain tigeshwdneg
wazlafinmeszuu UVGH udd liiludunsenaaeniuasiiviwesdldeu diunsdifiesnuuuidy

sosdsauiulaensslulaseviean aunsaldsyuu UVGI Aandaunnsauduesasnanainiaile

UBUNITINNITAIING
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sUft 59 msfindsszuu UVGH Tu AHU

fian : https://www.dkhthaiLand.com/15130596/uv—in—hvac—ahu—fcu—aﬂﬁgﬁxuugﬂuiwuLLa%i’m

5UN 60 NM3FafaTEUY UVGI 9llaRnRsind

fian https://www.lrc.rpi.edu/researchAreas/pdf/ultravioletGermicidal.pdf

v
a v A

3UN 61 M3fafasEUY UVGl 3lafnnsiiinany

fian http://en.gla-uvc.nl/resources/image/files/Upper-Room UVGI leaflet G.L.A..pdf
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AE 6 IWUUITUNYDINA

AE 6.1 BNTINITIZUIYDINTALAZALRUIYDIUIBINALLN USAY

WUszaen
iialiinisseutgonatuaasludnsimunzay uasndndenisiiuanzdigen1sou

WenMsnagesineIned (air intake) aglusunisifiuafivvseaiuiou

Yarnun

1) FeuldnTINITsEUNEeINIANLINATINRYLARINNVANEATUALBIATTHT DABLN T
fMUAMNLLIASEIY 289, 031010-60 - 111AT§IUNITTZUILDINATOANAIMEINIAN I UEIAIST
gousulaaillildmiiganindunasilunsesnuuy

2) deshermanisuenidnanluszuutuona Ussquagninensiidels deafiszogiing
Mnunasifiuafivvioauiou 1wy Maensa Udesniuninada litosninssesiiseylilumsed
5.5.1 “szuzvinsifeniignuesteainenianiguenidn (air intake)” 19911735U 2@, 031010-60

(115797 11)

WUINNNTIBAUUY
AnwiiuiluazanwuglagsaureseIAsuavinIsesniuutenitemadlagalsivun
Aumiagestioniednlududeiunddey waregritaindumiaiiannusounsonaiy anigu
91A1598050 NSEU19ATUAINATY 153 UN80INAINDIANTOUY AUl UasenTusiee Wusu lnesvey
! o £ I o | A [ ! ~ d‘ « |
NYesienAiAITIsIndLianitan e liteendt seeeiseylilunsed 5.5.1 “szaening
teefignvestasinernianiguanidl (air intake)” ¥99UIASFIU 0. 031010-60 (M15799 11) Uay
geniudulidesndt 3 was lunsdleasvsenemsinnuruiiiues msiatsantenieInie

WNINATUUUVBIDIANSNBNANLRLINANITIINOUUNIDBIAITVUIAL

UBUNITINNITAIING
UseTTuUsEaIal w.A. b&om
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M13197 11 spevinetesfgnvesdaniieainianieuenid’ (air intake)

4 szezvinationiign
1309

was (We)
52U 2* TosaNTEUIBINIADDN/AUTEUIAINGY (Mnewe : 1) 3.00 (10)
52U 3* FosauTrUIBaINABDN Ausr U1 LAY (Maneing : 1) 5.00 (15)
52U 4% TosaNTEUIBINIADDN/AUTEUIEANGY (MNEUe : 2) 10.00 (30)
Uaneieoniavesszuuindefiogganissduresdenieimanisusnidnliiiy 3.00 (10)
1.00 ns (3 W)
Uaeieaniavessruuindefiegganiissdurestesenmadiannisusniiuniy 1.00 (3)
1.00 tums (3 o)
vieszurgenna Yaeslil uazleideanniedodld uazgunsalfisinisinld 5.00 (15)
(Vanewme : 3)
maiieensn vinwuiedui vieunseitiiivensa (anews : 4) 5.00 (15)
Uihamuieduivessaussyn feeasalngans/inasysa (e : 4) 7.50 (25)
193079 LU V39ATLIDATD (uewwe : 4) 1.50 (5)
UnadifinsasasuL 7.50 (25)
e audulsl viefuinfioginidestheinaneuenid (mnews : 5 was 6) 0.30 (1)
viosinyanes/Mufiiuusy fewes 5.00 (15)
Yoniomansuenitememdoliu 5.00 (15)
Udosausanvaaviermaoiiu 7.50 (25)

#1 : 280, 031010-60 WRTFIUNITIZUIBDINAIBAMNNEINIANEluDIAsTIBauSULY Wi (5-8)-(5-5)

wemg: 1 szgginaantesiieoiniangusnid1vedeInianguen (outdoor air intake) @1115UsEUUNTT
szugeIMAszuUnikslUdmeauszuiseInAeen (exhaust relief outlet) flddmsuszuIeIna
dnszuumila

vanewn 1 2 svesinadesiigaiiszyld ldannsaldldtuvioauszuisenmeenveniewgaatuluios jodns
(laboratory fume hood) Lﬂm“ﬁm‘ﬁﬁvLﬂ%"m@m’?ﬂuﬁmﬂﬁﬁami (laboratory fume hood) 1%
Guluniuunsgiu NFPA 45 uay ANSI/AIHA Z9.5 uananiinasidiudsuindeudimiulsany
Qma’mﬂﬁﬂﬁlﬂﬂﬂmmﬂﬁa ACGIH industrial ventilation manual kagdu1M531U ASHRAE HVAC
Application

wanewg 3 ey alvilszesheiiduninldmnfiarsanauasgiu
A.  ANSI Z223.1/NFPA 54 for fuel gas burning appliances and equipment
9. NFPA 31 for oil burning appliances and equipmentiia
A.  NFPA 211 for others appliances and equipment

vanewn : 4 svezieiiinddigaainvieleldeansnsus

wanewn : 5 ey alvilszesvinadesnilld mnftufiarwainduninnt 45 ssmarniuausunieiudienu

AN9UBENIN 1 U7 (30 Haawuns)

@DPT KM Action Plan 2020
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*s52AU (Class) : Aa sEAuNmMRUAYSUIUNISTIVeIaNNeedlmAnN1SSIvavipauyaumsia 100
M151990 1 class 2 Tnnadeaniu 1 Grveah sedlisals 2 gnuiadnaseundl (cfm) sie 100

M151990 class 3 $1ld 3 gnurAnusewnd (cfm) sie 100 M1519WA class Begasneigenlviiale
ey

(M3Uasndae 1 cfm 179U 0.028 cmm uag 1 sq.ft 1971U 0.093 sq.m)

Aseazdunfiudnlaann 1nsgrunssEueInIaiieRanmeINAnglueInsiveusula

(ventilation for acceptable indoor air quality standard) aﬁ'uﬂ%%ﬂqm%ﬁﬁ 1: du1AN W.A. 2560
lng emnssuanuwisUseinalng lunssususigudunni (5-4) - (5-5)

UM 62 fMedreumisdenieinmaniguenidn (air intake)

URMIINNITAIING
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AE 6.2 | dns1M3TEUIgaINTAgenINInTgIuTesas 30 -

QUIZEIA

A a A
dedunsssuneuaiwiegluaiaseanly

JBNAUN
19MI1N1TRUDINIANBUBNFININNUANINTFIV 3a9. 031010-60 : 4INTFIUAITILUIY

2INIALeANNINGINIANE IR lrRE el foas30

WUINNNTIDNKUY

9ONLUUTEUUIANDINANsuanliTiAganinnueinnggiu Femsldsamiunisldgunsal
uaniasuniuieu (heat exchanger) senintsemamsueniitidaiduuazennianelueiasds
fauuiidesilui elunsanniszaruduneinianieuen Susstasliusedamdanuly

ANSUSUBNANA

FRESH AIR INTAKE m»

EXHAUST AIR QUTLET %3
| | 1

ERV / HRV ] % ] t

FRESH AIR SUPPLY EXHAUST AIR FRESH AIR SUPPLY

EXHAUST AIR

FRESH AIR INTAKE E

EXHAUST AIR OUTLET <X> I

ERV / HRV | t o 1 O t
FRESH AIR SUPPLY EXHAUST AIR FRESH AIR SUPPLY

l EXHAUST AIR

3UN 63 fregeszuuineInIAnIuenin1sinas ERV/HRV
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89AMIUFNIUNIIAINTUlEEITN SUATH D

AIUNTTUSNITAIUY N

9931N15 AV IN1ANEUBNDIANS AR BINTIUlANUALEn1511ela (breathing zone

outdoor airflow) 81n1AABUBNDIANTAIEE RS ULANUTIEN1T1eTe vesiuldasy wToWuyl
< o Ay dy o A .

szurwonAldusnsnisiuaveteinianisueneinsndeslgluiuiiienisnigla (breathing zone

J [ =

outdoor airflow, VbZ) fAN1AU Ha5I1989n1558 U8 ARRadliuaY wariunlvasy Trdanly

Weninauns
Vbz = (Rp x Pz) + (Ra x Az)

Vbz = 8n91n135EUNERINA (@nurAfnsiawnd)

Az = Twuiudlfaos Hufadefidosnisssuigennma (mane)

Pz = swauadlulsuiiuilldaes Suauveseuluiiufiszuisoinidluseming
nsldauinly ()

Rp = dnsnmsivaveseimanigusnseau (@nuiAniasdewfideni)
PR3 12

ey : Aiastuogtumaisuuasweldaosluiiud

Ra = dmsinslvavesernidmeuendeiiuil (gnuiadviaseuiidessian)

ANUAITINT 12

M1319 12 9 MANgUBnIASINganfenIsluiiuiiien1smela

N1398UIERINAGRAY nMasvuIBe MArafiui Anfifmuali (default values)
anuaivle/ | esAwndideau | gnuiend ans/Aunit ALVUUY JSunaenie ans/Aunit
. wiiienu /s-person Wpniide | senisn vouflides (5 | meuensi/au oAy
Uszannsldaes . . .
cfm/person mimWyn LA ngkVve 1) (677/71175//,1//977/@ l-s-person IEAUBDINA
(occupancy ) K
cfm/ft* Vs-m? §i9 1,000 M99 | 2) gnundnve/ air class
catergory) Y. ..
W w39 100 UIMADAU
MTINUAT cfm/person
person/100 m?
21138y
VieainHou 5 25 0.12 0.6 50 7 3.5 1
lnsinAoewdn 5 2.5 0.06 0.3 10 11 5.5 1
Vioufuvesngiad 5 25 0.06 0.3 2 35 175 1
fludtdnay 5 25 0.06 0.3 5 17 8.5 1
lneousy 5 2.5 0.06 0.3 30 7 35 1
iedlnsdnl viosiian 5 25 0.06 0.3 60 6 3.0 1

11 : WmsgIuNsIELITRIMAiaua e N ANeluAsTisensuld 2560, 11nsgIU 7an.031010-60 wth (6-7)

nuewmanludmiuansen 12

1) drmnvuali dmsuaiunuiuduvesldass (default occupancy density) : aggn

nldidlelinsuanunnwiuresldassNintuass

UBUNITINNITAIING
UseTTuUsEaIal w.A. b&om
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2) AMMAUAL @1USUTNSINITILUIEDINIASINABUBNABAU (default combines

[

outdoor air rate per person) : A1lAUBETUAMNMUAIA dmTuaumuLLuYesliasy (default

occupancy density)
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AE 6.3 | n3ld CO, Sensor AauANUIHIMBINTIALILEN -

WQUszaIA
iWeLiuauauIskaylsEansanmsinnuvesdldiulasnisusulssnanineinianiely

871A13

JaNIvun

14A5999539TAAINTNTUDY CO, TUNUNNTNITITIIURUILUY (525 Aume 100

o

M1319RT ) 1AT03R 5337 CO, ADIRARIEYIENINN 0.9 i 1.8 1ns willofiunazauisaddayyiu

A7)

WeamuAugnTIN1sieINAneuenidiunseugliial CO, luewnniisedu 800 ppm

L UININNTTDDNLUUY

o
a Y

ANAWATEINTIVIAAULNTUYRY CO, TunuAndnsldrunuiwyy 1wy veslssyy

[ N

ViespuTHkardunul visedinnunilgldnudiiuinn wareralidedyaranieuiion CO, guiu

800 ppm LilaLansnuRnUsnAlimsu

HOBO mx CO; logger / Q

5UN 64 7eE1e CO, sensor

fian https://www.tempcon.co.uk/shop/hobo-mx1102-bluetooth-co2-temp-rh-data-logger
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AE 6.4 | 52UUNISHINDINIABUUDFTEHAZUTSREANAI9IU

QUIZEIA
Wl NSHLUSUIUBINIANI8UDNADAAABINUAIIUADINISYDILAR NUNLALUSENTR
NAI9U

Jan1uun
lesguuiAneInIAnguenLUUddsY 58 dedicated outdoor air system (DOAS) Ingfing
pre-cooled outdoor air unit WieugunsaitieUsendandanu fe heat recovery ventilator (HRV)

%39 energy recovery ventilator (ERV) liauaniUdguniusouszniIngmInIAan1eueniiuig1a1as

AUINFNTZUIENIUONBIANT

LUINN9NIDBALUY

1) nsslldiedesdsauburinlng (AHU) itreauduluvaneiiuil esweniisenniafiniu
HRV 3a ERV udrinsluiiuiidulaenss Tnglinauiuenmaiinandu (return air)

2) nsdildiadesdsauburuinidn (FCU) viinldsavioauaiunsationniafidiu HRV wie
FRV dneliusasiuilnenss uidndu FCU slindeviea anansathoinafitnu HRY wie ERV wndne

7 return air chamber naufINFaLlvanIL FCU

FnG—a"xa"w/lNSi F EAG—8"x8"W/INS.
AHU |2
o

-l ]
B"x8

-

|
&
m
20
<

v 4
i & R+ t
« ] + fe| |
! i 5 £ foog
- 5 |-EEHE Ty .-
% ¢ LIy Ty = ¢ T ¢ ’?
"?3'-—}41_ 1 Argd™ L X | o
=k % e <
16781 | 22"x10" :
. T ; w©
; £ v :
. : hG—8"x8"W,/VD.
| M- + + i
¢!+ $CSD-12"x12"W/VD. 3 ralli
FAG—8"x8"W/\VD.

3UT 65 szuunisiide1nansainly AHU
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EAG—B"xB"W,/INS.
P .

6"x6"

67xE"
FAG—8"x8"W/INS. —i |
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+ EAG—8"xB"W/VD.
@~

t

6" xE"

FCU

i
] w
ﬁEb AP4—6W/UVGI

RON

1l

ERV

66

+FAG—]"x8"W/VD.

5UN 66 szuunsidneNansdintd FCU wuuliisevieay

EAG—8"x8"W/INS.
=y

FAG—8"x8"W/INS. —4s

6"x6"

- -

6 x6"

ERV

Tl

$107x8

CSD-12"x12"W/VD
10"xa"t

CSD—12"i1 2"W/ND

3UN 67 szuumsidnenansilitly FCU wuusevieau
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AE 7 | STUUVUAINIGAY

AE 7.1 | USSANSAIMWUDITSUUVUAINIGAS -

UIZAIA

Winlrdinnslanasanulninluszuvanawaziuladousg19aiiuseans nnuwasUsendana sy

Fon1nun

1) denlddrduaztulaidou Mldszuuauauuuuiusvasunsandoulniiuazanud
190 variable voltage variable frequency (VWVF)

2) denldanduaziuladeniifiszuu sleep mode nsdifilifinisldauanduaztuladou

<
Wukanunu

LUIMNINITOBNKUY
sanuuuandwazdulaiiow NldszuumuauLuuksUdguusuadoulniiuazadmdlng
variable voltage variable frequency (VWWVF) uazilszuu sleep mode tiiaUsendanasarulunsai

Taifnsldnudunaiuiu
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JUN 68 segrsdniduazTuladeunlissuuaiuauuuy VVF uag sleep mode

fian http://www.mitsubishielevator.co.th

2010
2000
1980 1990

ot permanent magnet motor
Motor DC motor Induction motor
Traction machine Gearless Helical-geared Gearless
Motor drive Ward Leonard system Thyristor control VWF™! control
Control circuit Relay )

Microcomputer

Power consumption /

100%

CO2 emissions 2

Notes:

*1: Variable Voltage, Variable Frequency

*2: CO2 emissions in this table are from elevator operation
and do not include emissions from manufacturing,
transportation and other processes.

UM 69 F79E19N1552UANENTRNTUTENEANANIUATETTUUATUANIUY VWVF

fian http://www.mitsubishielectric.com/elevator/products/basic/elevators/nexway_europe/pdf/product guide.pdf

URMIINNITAIING
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T N 5
B GROUP CONTROL FEATURES
o o T et Traffic flows in a building are constantly monitored using neural network
w'm_:'?“ u’r';l‘Nm'\:m'rLs NN technology, and the optimumm operaticnal pattern for the LTS, URS feature, etc. is =g =g ®
= selecred or canceled accordingly at the appropriate Time.
Cantrals the number of cars ta be allocated and the Timing of carallocation In
own Peak Service DpPS order to meet increased demands for downward travel during office leaving time, —_ @ @
hotel check-out Time, etc. to minimize passenger waiting time.
Traffic flows in a building are constantly predicted using neursl network
DRO technology, and an optimum rule-set for group control operations is selected — (&)
through real-time simulations based on prediction results,
The systern selects the elevator That best balances operational efficlency and
ESO-W energy consumption according te each elevator's current location and passenger — = ®
load as well a3 predicted congestion levels Throughout the day,
- e e e e et e et~ et st st
1 To save energy, some elevators are automatically put into sleep mode ifthere are I @ ®*
1 no calls for a specified period []
L ¥

5UN 70 fregen1sszynnaudin1sUsendandsanuniesyuu sleep mode

fian http://www.mitsubishielectric.com/elevator/products/basic/elevators/nexway europe/pdf/product_guide.pdf

nsdhiduernrsgantsiiansunldssuuIiauiuesisiivn (regenerative) Nausandn
nszualnilaarnnisienuluusgiwesdng fal

oY

1) dedritunazimiinvesfurisimin (counterweight) annndh tviinusn (oad)

2) frsdiiasuaztntinussn (load) wnndt dwtinvssdurasthmiin (counterweight)
awuldhmsudanssualnihasAalugsiidunsihoulasedeusdiud nssualnihiindalad
annsaunldenlugunsaiildlnihaelusiasls

*
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-
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[l T

. | 1 \‘
~ /Regenerative™,_
_..-" converter

Control panel

Motor
Distribution Power supply
transformer

5UN 71 ukuniin15919UY04 regenerative converter Lien1sUsEnganany

i : http://www.mitsubishielectric.com/whatschanging/ecochanges/elevators/
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fian http://www.compomax.co.th/product/meter-installation/
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LP
DB
MDB

P, LP LP
TTULUAEI szunnffuenna svuvgUnsniEug
- p— - — -
FL.3
LR LP LR
STULUAENS szl szuLgUnsalEu
pr— - pr— - J— -
FL.2
LP LP LP
TSN szuuffuema szuLgUnsaifu

DB

DB
sxuufuenna

FLA

sUN 75 egslaezunsunsueniiasinliiniussuudes

load panel

distribution board

main distribution board
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Jon1niun
ANAITEUU building management system (BMS) AIUANKALATITABUANIULNITHNY

wesszuulniuasadng MiessuuUsuomALayssugenAduegnstes

WUINNNTOBAUUY

5¥UU building management system (BMS) %38 building automation system (BAS) 1Ju
spUUUIMIIanITuazAUANeIAssnluliR Tnenisidousogunsninneg lueians tngsuszuy
\n3eU18AeNfiImDS (local area network, LAN) #aanansansiadeutazaiuaNszuundng aely
91A75L9 WU SrUUUTUBINIA LazsruusTUIgaInIAssuu i natadnessuusnwiaulandy
szuulnsimisesUnszuuand uazdulaideussuunsyaodos iudulneguuuunsdeansioyanis
T4%iin BACnet %30 modbus fifusunuumsdeansuuuda Lilefaslidemsiugunsallivarsdvie

sTUURg Rl smUANFEsEUY BMS 1A

1) spuudSuINIAKAEITUIERINIA ABIAINITIAIUANLAAMIUALIAINITUA-Un ddemiin
¥ wazanansamsagangilfmnyausuiuilldnu uaswginssunisldormsvesmdneudiesie
199z unnenriy

2) spuvliihuasadng desamnsamuauuazivuainainsla-Unaramiile el
wingauiudnyaen1slduTeIATHaTtIIAINILgAN 1A

3)  AsHuNuNSUNISNYTEUY

Common Communications Network

Enterprise
Management

!
Platform Common

Wiring (LAN)

Asset
Management

And Others...

- Vaice/Data
- Enterprise Applications

-~ 3

Lighting

= BIM Models
- Specialty Systems

Intrusion

Access
Control Control Protection

gﬂﬁ 76 M9819lADYLASNIEUU building management system (BMS)

ﬁu’l : http://www.automatedbuildines.com/news/apr10/articles/honeywell/100330032505honeywell.htm
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(Inns=wsy)

=25 m/h
AP 0.1 MPa

BC20E
Class C

10000m’

. =] -
I WiLuaRIRALLIUARS

5UN 77 dreganasiniiuuy digital

fian https://www.eurooriental.co.th/
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WUszaeA
Winannsttanswilnvinatelelaulutuusseinid neldltaisenasu (Halon) wadeand
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JaNInUA
luldansenanu (Halon) ©30%L89d (CFC) %13210434aNT (HCFC) TussUUAUWAILASY
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L
HALON HCFC co2 ok DRY  poAM  WATER
Pressure cHEMICAL
Water Mist

sUN 78 wilavasiwiuindadetenviulduazanusaldle

viavesteiumasiiefoldanlaeiily uvseenidudel

1) allafigasueulaeenlyd (CO,) asalineluussafinnisueulasenles vardnagyih
Tfweendiauanasisgailiannsawluidld fefidneonunazduleiduda ananudeuveslls
lsifisnstuantsn annsadulfld class B, C wangdmiunmslfnulusiodlai

2) wiawafignsun (low pressure water mist) ansiafiagifutinendodn “Asrrc” #l4
dmdunseulillad Lidudethludih amnsasulailinnussian cass A, B, C winfinsldaunddn

aswadilaivun deaunsaldreauvuale
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3)  wianaaduisdsdung ansadullsiieunnuseian class A, B, C 119Ny @ad18uLA
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fdaidefailiodnoonunazienszaney uazilorn1sdnualvsdnaunuanselinundsiiuaznn

Ldanansaldnuladndesdeussying

4) wilaliy arsednieluussyivy @undudiunan) Wedneenunasidunednunguiy
Wowndsignlvgl Fsanusadulula class A, B 1A usiuluaulil class C imsnzdafiundudiunay
lunisiludoin i dewdalivunzdmsunirgaaiinssy uazadaduanuaisiadl wisudu

LIBLNAY
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~ ]

5 wliau1 (water) U3EN8ludT @1315080ANNTEUVRAYBINGS class A s AUNUT

(%
v L% -]

fo1anamaslniianidamas class A lnetivanlssyisravinutnluladuly class B wag class C

(%
=]

Usgnnveands uuseenlaidu 5 class #ail
class A fio wdsilviianideimdsiiluveads wu Tl d nseaty o yu ena wanadin
class B #owdsiiluiluvoanafislriuaziefioln wu iy fravady 9150
class C Ao wdsilniangunsallsinidnszualifinlnasy 1w nihdanes
class D Ao wdsfilmfannlangidnlle wu Tndon wuniidon TWunadon

class K @o wasiluganntndurinenmns Tusiu vseusiuvesda inagii
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Appendix A Green Building Rating Systems Around the World.Accessed 14 May 2018.
Available from https://link.springer.com/content/pdf/bbm%3A978-90-481-2782-
5%2F1.pdf

BCA Green Mark. GM ENRB: 2017 - Green Mark for Existing Non-Residential Buildings for
Piloting. Accessed 2 May 2018. Available from
https://www.bca.gov.sg/GreenMark/others/GM _ENRB 2017 simplified criteria.pdf

BCA Green Mark. GM NRM: 2015 - Green Mark for Non-Residential Buildings NRB 2015.
Accessed 10 May 2018. Available from
https://www.bca.gov.sg/GreenMark/others/Green Mark NRB 2015 Criteria.pdf

Building Construction Authority. BCA Green Mark Assessment Criteria and Online Application.
Accessed12 May 2018. Available from
https://www.bca.gov.sg/GreenMark/green _mark_criteria.html

Building Construction Authority. Green Mark Buildings Directory. Accessed 13 May 2018.
Available from
https://www.bca.gov.sg/green _mark/KnowledgeResources/BuildingDirectory.aspx

U.S. Green Building Council. LEED O+M v4.1. Accessed 1 May 2018. Availabel from
https://www.usgbc.org/credits/existing-buildings/v4.1

U.S. Green Building Council. LEED v4.1 Operations and Maintenance - Getting started guide
for beta participants, March 2018.

U.S. Green Building Council. Reference Guide for Building Design and Construction v4. 2013
edition. Washington, D.C.

World Green Building Council. What is green building? Accessed 14 May 2018.
Available from http://www.worldgbc.org/what-green-building
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