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f‘ Solutions.

CAREL E*V Sistema
precision mechanics, power control

Complete solution of electronic expansion valves for the evaporation control in the air-conditioning
and refrigeration units. E*V sistema guarantees maximum precision in the proportional modulation,
over 2000 kW cooling capacity.
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SPF systems are 2
liquid components:

1.lsocyanate
(A component) and

2.Polyol system
(B component).
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“A” Component
MDI Polymethrlana

olyphenyldiisocyanate )
o " MCK’ B
B" Component o N i
Polyol give varied
Flame Retardants mwm
Blowing Agents o e
Surfactants/ Catalysts 25m,,'::,er a
formula)

MNUAANGATNITHAR IWNUTIULLAAWY (SPF) - FaiiTuauaulny PUR wivilszinnuila
weagFmudalngiiunaraanadanesluanie Sdands (Nvasumad ezl (Wadgompiigs

widauwaaan Tianasluwaiain

VivALOR

VALVES AND COPPER TUBE
COPPER - ASTM B8E , B280 AND 16.22
VALVES - BS AND M55-SP STANDARD

—  L3EWM uusn &6 1R

: L. Tel :0-2942.1433
wasce. . Fax @ 0-2942-1320




TanedgFnu fa mandn wedgFinu fdns
lianswassinganlunisvinlisen ssndnanedess uay
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Wuaflinmadtn azaanlileasdunnuladas
nonmaduundle fasunsaiidenldinaude wunmad
\a A9ABINNTLELRNY Vapor barrier Aag

The R-valus is the undt thormal
resistance. This is used for a unit
value of any particular magoerial kt
is expressed as the thickness of
the material divided by the

I uctiv

Application
Density (kg/m?)

Air Barrier

Vapor
Permeance

Structural
ASTM E84

Flame Spread

Smoke Developed
‘R-Value

{ With K-factor of 22 — 24 mW/mK )
* Bolow a donsiy of 30kg/e, SFF foams fransition (o an opon ool product

** Chock with the SAF manuiscirer for rocommandshons.

Foam Cells
under
microscope
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Closed Cell SPF | Open Cell SPF
Insulation ; Roofing Insulation
30-35° | 40-48 8- 30
Yes ™ (=1 in or 2.54 cm) Yes” (5.5in or 14 cm)
<1 perm at 3" 6'10 perms at3d" - VaDOI"
barrier may be required’
Yes No
<25(Classor | 75 <25 (Class I) or
<75 (Class Il) : <75 (Class Il)
<450 N/A <450
6.0-6.5/inch 3.6finch
{1.05-1.15/ 254cmi) 10,64 / 2.55cem)

Spray Folyurethanes Foam (SPF)

v
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spray polyurethane foam (SPF) for building insulation
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ﬂ Service Center : guéusnisanda Ins. 0-2689-3232 Insws 1800-29-3232 uwng 0-2689-3298
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O=C=N—R—N"C=0  + HO—R-OH
Diisocyanate Dialcohol
Lrethane
ﬂ ? ? ? linkage
C—0—R
Urathane bond
3 FONRNCO 0
OCNR._-C-ENCQO |lsocyanurate
NN linkage
— , d®xCo
R
NCO

Isocyanurate bond

InuwedgTmu I PUR Foam uaz IWuwadleldlaenyisn Ina PIR Foam Jansmizniguaninanenas

AUNIN

> C e L A ;
= DOCHN=R~N Ir‘-R—:r 1I —R—?‘ ?I{—R—T\HCOON
| ‘ 1
0=C, .C00=C__ _C=00=—C, .-~

Isocvanate Index=300
Urethane/Tsocyanurate molar ratio=3/2

o T 14 aluifew ningen U 55 - -

Isotilwyad dadUmiU (Udn)
Rolpalboon Equipment Co., Ltd.

303,305,307,309 Sirinthorn Rd. Bangbumrhu Bangpad,Bangkok Thailand 10700
Phone:(66)0-2434-3747 ,0-2424-0939 Fax : (66)0-2434-3752 , 0-2424-0802

www.rojpaiboon.co.th
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T PIR fqmuasniinunaanuiauldd flosin quvnfiaasda agil 400° G amuedl Il PUR avati

230-250 ° C i IWaPIR aransafaglianungumgi 150 °C leeteseiiies anzgnlnd PR azifiaiaan
\nFan ( Char) Nnndnla PUR Aainfasilavdsatlesiufinaeandiaudnda lelnsfiagiuluy Gaflunnsilesiu
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. i
Metal siding ~ Spray foam 1
(external wall) | (in situ)
Insulation
panel
(inside wall)

A GREAT DESIGN
DESERVES THE
WORLD’S ATTENTION

The Emerson Cup
INDIA AND SOUTHEAST ASIA L
aasensuseuili 5 luid 20121 -
ﬂalwimnu‘v]nmu ﬂiﬂﬂi]uﬂaﬂllﬂuﬂ1ﬂ1illﬁwﬁ\illaﬂﬁg'l\lﬂﬂi'lﬂﬂiuﬂ'lﬂ
ma‘NNuﬂnamﬂus’mnﬂmuﬁuﬂWimu‘m W%’ﬂuﬁ")ﬂi'l@'lﬁuﬁ"l]i"fnﬁ'uﬂllﬂi

n‘]ﬂiuuaﬂumsmwwumswmué": dmiuiaans aanlin ’Jﬁﬂi'ﬂﬂﬁﬂ}ﬂ Wwedlazams
llﬂ&'ﬂlﬂﬂ’l«ﬂi i’mﬂ‘luﬂaﬂﬂ'lﬂiuw’)ﬁﬂiilanﬂﬂiuﬁ" ﬂﬂ‘lﬂﬂuﬂiiuﬁ]ﬁﬂi

EMERSON.

qurwaz@oaiiudn147 www. EmersonClimate.com/Theemersoncup ' Climate Technologies




Gl ssnmsdInssuUiummenvsussinding

AslFaLiiay AMANTRTENINAUIUNUANNTAUTUAGNG 9|

AselFaLiisuAMaNLR 1R9AUIUANNTAUANTHA

. AINMUILUEY | MsuiANEau o {3
a5 e 2 an danat
; (nn/aud) | (MR IRA/HNA.LATY)
laura 16-48 35-50 dmtiniun ARAYINTU
wnuleuna 60-180 35-45 79A7QN
e 100-150 35-45 79ANYN uwinann laiudauss
NUANTDUAUTILTS TR TP P4
TuPUR/PIR 25-35 22-26 LULRAANY §11170 . .
x & ot CRERYONRE I OA
ARG U0UE NaaiIg
lanszane 05-55 30-40 Taifieiy VNUEIN

BNEI NMITLBNAITNITANNT VBINGN BAGIVNITHNOALTING FUA 3 NUNTWUE 2555 71 1A, Y1aT8IT8Y
overview of polyurethane foam and regulation in construction

anamsasuuuAanaiivauIuiuasiauses Iy PURPIR azfiimafign Seianianastaiauiu
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maemallil uanspuaniRlLFauisusEnIauIuiuANNTaUaY

Fiberglass Celiulose Extruded
Batts or Polystyrene

blown in (XPS)

Thermal resistance (Riinch)* 37 4.0 38 36 6.2
Reduces wall thickness ! framing cost

Air Barrier/ Alr impermeable ‘/ ‘/
No drafts, Increases energy savings -~

Water vapor retarder v v
Provides moisture and mold control.

Continuous Insulation / v

Expands to fit and seals cavity. No
thermal shorts in roofing

Waterproofing
Eliminates bulk water ingress (roofing)

Structural strength
Improves structural integrily

* United States R-values are approsimaly six times S| R-values

BWNBI NITLBNAITNITANNUNVEINGNAAGIINTTNWERLTIIW TUTT 3 NUNIWUS 2565 11 2an. WaTiTay

spray polyurethane foam (SPF) for building insulation

M Fire Damper for use in static systems Class III
Fire Damper for use in Dynamic systems Class III
Smoke Damper Class III-250 i
® R21094 2 RS RLTY 5
Combination Fire and Smoke Dampers Class III-250

US“HVI 19 19d ”m—!ﬂ ﬂ E]ﬂm’hﬂml mﬂﬂ Hunw winmnues seauuanias noann vaaliia wdnani FZNOUNBANNNNFHA
www.asdair.com e-mail:sale@asdair.com lfNﬂ“li 02-452-0786 T‘ﬂ‘i 02-452-0747
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) iveinundtamin 1/20 sasiwingy

Q) Annuauaulnuls veievinnnsneas1eSpray Foam (SPF)

2 leansfanuenn lunsaivauuumadla ldfedduduivlatn Damp - Proof membrane) 34
anaananaldunfnm

9 deliilvlmadaiuuaeimsdeadeninssinamaderimun dagetans demsi@eniva PIR
agfanuyilnannnalila PUR uazlilddantlafiaviilnadilaifa i

3) Wauwadgdnu / IWuwadlaldldauise Anlnusald

pewinanNdilaneudiasdunidynainfnlald fdoet1sa1s8unsd wu 17 audnd nszam
WaARAN a4 Il Bund Ay mﬂ‘]:rmummnvlmmmnmmu aneuziauaaalWuPUR/ PIR 1flaudsAasy
Taliianan gnln T

T3 PUR / PIR @3n3091uuninsn suansuzmsanli fail (13 DIN 4102 Standard)

B1 wuneda  Aalwann (Difficult to ignite)

B2 wunata alwla wilslanallwifiusssufiniwus Combustible)

B3 wanefe Anln waz anlwiAusssuiinavun (Flammable) @elnsuinsaiianaaziiansnua
meall vi3eladl wefls Tuiy uan

NIATFIUNITINLUNNTALDIVEN Weiamas azuansnesiulunsazlszine %QLﬂumimﬂﬁ%ﬁm
La_l?ﬁumﬂummﬁm‘luumvmumm A memmnu@mﬂﬂ,u@mn@“mw@ Ban Mamaaasiisnegiu et
NIRTFIU AIUARS Fusnail
DIN 4102 (DE), EN13823 (SBI test), GB 8624 (CN), ASTM E84 (US), ISO 5660 Corn calorimeter test,
Burn through test (JP), etc.

ASTM E84 — 1 (Steiner Tunnel Test)

Yo & 0 i 1
— HtiTuAAMY YianauAg,
NIBCO .
Nates>” =
NB.C %‘% @i aunsainaeune
[1° 1\ ST ’@ = a
= W, lalunussuuganing,

ssuvlsuaNMA

snsav 1iFM ANamufnAnigade i
SIN SIAM INTER COOLING CO., LTD.

59 vousddnus Jow Puniun waans was 10120
59 Sol Srlarksorn, Chua Plocng Rd., Thungmahamek, Sathomn, Bangkok. 10120
Tel: 0-2711-9060-5 Fax : 0-2711-9179
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nanagau DIN 4102 Aanain unislunisnagauauiadn tveanuuninsadan atalsinIu
Tusunesaie ananrazdseifinnimmuln laadadalaenlasaadieiunuieniswnlug
W NIATFIU ISO — 834 Fire proof test TumIT19 AUaNl

FNALATIRGS ANHUY dliln(Specification)

nulol lareairatlaendy Tadaaln ilwannngn 19alse

Aonulw Tadanalol nulwannnagn 45 wni

Ylaanula fulnanannlaseaindlngiAasdldunu [ nulwannnda 30 wdl
30 Wil

Aelaeuly fulanuannlaseaddlndiaadlduny [ ndlwannngn 20 wad
20 U7

Tassafenmsgiuasanmsaziiiuuuile Tuegivaianislinuanns wazanuguasiueiais

4) afuannmstnlud PUR Trlu Hiwusala

PUR \lufanil wiludindszdniuialil wu (fhidanlsznevseaeifines iueu fifiu e deian
wisedlisng Tianansonalnly wazidefiasiei afulianmawnindynaia SRy

finnadlaiilaigndasdn afulvaes PUR (PIR) fdunsnodeguaiwannndy adulwaindansssnai
viadagdanziau ) Wawnniiiie lalasaulaeuia HON luaduln

Yaufiasde fia fro HON azfstuldlumsuwnindaasiagla Afdoulsznanres a1q Tulnsay iy
TULNE WAL NAERNUNSTUR

gunsEuA uansiia P3anns fm HON sle Fansinetine 1 nixgum)R aaneusamng

200

° 180
_n- T
E - / =@ Melamine resin
« 140 gl —8—Nylon-6
° 120 P W wool
- it i
» 100 = olyacrylonitrile
E / 1 ¥ = B Urea resin
= b0 / 7 g @~ Polyurethane
2 60 ‘t’ A
. /
z 40 ¢ ]
O b / ¥
I 20
0 ; ”

0 200 400 600 800 1000 1200
Heating Tempreature (°C)

Reference 1) Bull, of Japanese of Fire Science and Engineering Vol22. No2. Nov. 1972

U35 999 1héuil $1ia
Tel. 0-2463-7590, 0-2463-9341,
0-2463-9004, 0-2818-0182
Fax : 0-2818-1328

www.cfmpercool.com

E-mail : 999palmy@cfmpercool.com




3 " Air - Conditioning Engineering Association of Thailand

Ll
S & &

AIsuanIAN N HduIaIansnlaniIInIaaaun sl 289986 6197 (Mg NA.NTN/NTN)

Fire CEL* | PES" | Sik | Wool | Nylon | PAN® | PU | pE | pps |pMmar| pver
Product foam ]
Co, 202 | 290 | 170 69 35 73 88 120 | 21 99 <8
co 88 85 13 21 13 2 57 120 | 25 61 7.0
HC - - - - - - - - - - 230
i NH, - - 21 12 6 2.6 - - - - -
HCN - - 13 1.8 - 6.6 $2 - - - -
Cos = - - 1.8 - - = = = = =
CH, 2.4 1.7 1.7 1.9 | 084 | 34 46 | 25 | 15 | 0586 | L7
CH,CH: | 28 | 27 | 057 | 16 | 36 | 06 3.9 18 | 21 | 051 | 098
Cally 052 | 0.14 | 062 | 091 | 092 | 079 | 13 16 | 31 | 008 | 17
| C.H; 0.88 | 0.18 | 06 | 20 | 26 | 027 | 29 12 | 27 | 123 | 073
C.H, 0.11 = = 1.3 | o7 1.4 - 2.5 ‘ - = 0.83
C,Hg = = = 1.1 2.9 = 0.38 - | 4.8 = =
CaHs - 2.7 - - - - - - | - - 11
CH:CH; - 0.23 - - - - - - - - -
CH,OH - - - - 0.68 | 2.0 - 6.2 | 56 = =
CHyCHO 2.5 14 = = 0.81 = 32 10 7.4 = (.3
CH,=CHC | 2.1 - - - - - - g4 | 3.9 - -
HO
CH,COCH,| - - - - - - 13 - | - - -
CH,CN - - 5.7 1.6 1.2 | 3.0 - - - - -
CH,~CHCN| - - - 0.83 = 5.6 e = = = =
MMA*E = = = - = = = = = 79 =
Residue 4.1 9.1 19.3 12.7 4.3 19.5 4,3 32.3 4.0 0 155

#1.Cellulose  #2,Polyester  *3.Polvacrvlonitrile  #4,Polvethylene
#5. Polvpropylene  #6. Polvmethvlmethacrvlate  ®7, Polyvinylehloride

48 Methymethacryvlate

Decomposition temperature 3 500°C, O, concentration ; 21%,

Alr flow ; 0.22ml/min. Decomposition time ; 4min. Sample weight ; 100 mg

B9EY LANANTUNELAT 1) JUIl Q & A on Fire and Fire Prevention of Rigid Polyurethane Foam
document by Japan Urethane Industries Institute (JUI)

ANTINTNAL WUFANNENTUaa9RnE HCN Alaainnisiin PUR Hasndnnanamnungilsziny

" Centrifugal
Chiller

Gree Electric {Thailand) Co., Ltd. HEAD OFFICE n.iiutnms Iu3aUHad) RIoAdUHAI nsainwi Tns. 02-722-9661-5 Wng. 02-722-7561 Hotline 081-906-0199 E-mail : sales@greethailand.com, service@greethailand.com
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pfuauNausanled Mol snsniRatuldluynaniunisniionnds

manaaasneaTulnladldaninaand ANNNIATFIU DIN 53436 283 Dr. M. Collins Scientist Director

AIn@n11Tu IIl (international Isocyanate Institute) Ineildginsnl Asuanslumwinuuni

Chinese Standard GB/T20285 & DIN53436

1— Specimen quaﬂz boal

2— 4
3= Inhalation onlcﬂy bow; 7 Annular furnace:
4— Rotating cage for rat; &— Quartz tube,

- Chamber must be large to accomodate 10 rats

in rotating cages; attainment of ty critical

- Inhaled dose dependent on animal activity which

can not be controlled

- No analytical characterization of atmospheres

Ieagdanailuisesnduln PUR 91

DIN 53436

Volumetric charge,
e.g., 15x25x600mm

fnglalasiaulaenlus (HON) eaulsanmsrnnidagnnatiani lulasauiuesidsznevluluana

HCN athamgalildanguenad@edinanaiuln

maneaavludninases axnsalideyaiearassnismataiigluadulwls

fanlaannisiivndaes PUR adapdeiuingenis nludassdanau -

fnmasueuneudantas CO Wanulalulnynails

finganfuauneudenlas CO uawnnanuasnin@udinynnedl

BNEY LBNATT UNIELAY 4 ) 9INNITANEIYBNANILIY International Isocyanate Institute

www.goldmarktech.com

SMAC

W|haw Mathod of Alr condlnonlng

Goldmark Technical Supply Co.,Ltd.

69,71 SoiPattanakarn 72 Praves, Bangkok 10250 THAILAND
Tel: + 662 722-1362-3 Fax: + 662 722-1364
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5) auaulnu PUR / PIR #unsoldanulaasnqlaandaasngls

oI Tieanlaandy anas SlaRaisanudianiy “nsaln” m@qﬁm@@mu‘vaﬁﬁu
Fealin1sLimnsdnnis nslddan maanausanuuy a1as nsldauenans uaznisdaniraniuiinesing
wunesdean Lilddludsnsuunlauumilavingdy sausaduunmnn duan

Multiple aspects relating to phases of building design, construction and in-use

Building fire codes and
regulations

Site fire safety

management Small scale fire test

methods and material |
classification of fire 1
performance }

Large scale fire test |
methods and }
\
|

evaluation criteria of
fire performance

| In-use phase fire prevention & control |

1 AnsusmsannisANNUaanne seudnensnadsng (site fire safety management)

iy nsszdadsznigll angunsallwitn f@nvsld anedu nisidn nesasianfifall vianquia
Hasiunsialn Mdaglumsnesiaduiu uazadigluaeu fmdssnsanin videfalienn fanasnns
laariunwasain 9w hot work 1w

2 UfiEsn AsgIu deiisAura9aIANTUAZIRARIANS (Building fire codes and regulation)

Faunnsinariu luudaziszing ofls lulszmdlneg Ssagluiuneu dnwion eannrgudo

3 fimavagaumswnludaunan Weldinsadanfigniasmasnsgiuianoias 1w ASTM E84,
DIN 4102

4 Anmaneagaumaen luduuuldlaseairsaunnlua

FedraasrzinilansinauasiagaiatenasiieRanson usmingiu vedaneing samaial

THE SPECIALIST
AMCA CERTIFIED PRODUCT
KRUGER ISO 9001 : 2008 CERTIFIED

Pd=EE3 Ve

KRUGER VENTILATION INDUSTRIES (THAILAND) CO.,LTD.
Tel : 02-105-0399 (auto), Fax : 02-105-0370-1, Email : mktg@kruger.co.th, www.krugerfan.com
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5 N19RaNLUURIAITNNS M EINUaIATwAazssuUn1saanul
Tua1As A NZaN 11U N9l 22ULUNAUINAIRRILAR LATIAFI9RANN
NIMTFIU AIBLEWNNIRTFIU LT nstlaanuaaAne 2&n.EIT Standard 3002-51

6 HNNSATIAWBUNNSEZUU (QA scheme)

MTINABUNIU TIUTIN %@Nﬂ@ puda 1-5

Aaagansnaaasiulzzinaay

= rem s L
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6) nsalAnEINIsNANAL U lullszinaAau

adpnaiandslndinifaadesiuinanedimesludszinadu aangdnsanlaauats wudnlu 70 A
N1 60 ATY LNATUTTNINNNTTBATIN

r
Statistic - Areas of Insulation Material Fire Incidents

During construction

In storage

In building use

Others Data from Beijing Association of Energy Saving in Construction, 2010

Qo 10 20 30 40 50 ao 70 -

o o= dl _a I v a. o 1 q‘l
AwpuanaIauNaiiinuznagiuladin Awsalilil
1 a a o A = a A a a o
o Taifinnstlaialln unlulalaevaniaesnisiaesiolnaiiduiionning
o laifinn7AuANNNIYINNIU Hot work BeAadlil iR aTuneun17v19u Hot work
o AuflunsAaneauaulny ManzReaiuiunigviney Hot worklaagiuman auazse uilals
Ineanliagiilszfinnndaenis wazgAruAnnu ietlszaunuanulaaniy

o anuineaieisngeit Aeanilalaavinannazen uazindndunadliy uazdagau Naiune
Anlwldaananufinuneadeiui

Uszmelaingunsal i uilalneseansmu

———
Swiss u@ljmty s Huba Control
ajtr r m ije ;pﬁl FOR FINE PRESSURE AND FLOW MEASUREMENT
‘ & .’ ) LS ¢ % A "7
Model:510 Model : 506 3 \\~\~=/— 2 ‘ :
Pressure transmitter Pressure transmitter Model : 604 N Model : 699
Stainless Steel type for Freon and Water
Differential pressure switch Differential pressure transmitter
Q Inter Supply Co. Ltd.
19, 2" floor, Lardprao Road., Samsennok, Huaykwang, Bangkok 10310 Thailand Tel. +66.2513.5928 Fax. +66.2513.5982 www.qinfersupply.com
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Jardine Engineering Company Limited JEC Solutions Key Sectors
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Tel: (66) 2254 0299 Fax: (66) 2254 0218 » Services « Transportation & Logistics.
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1. JUII Q & A on Fire and Fire Prevention of Rigid Polyurethane Foam by Japan Urethane Industries
Institute (JUII)

2. PU Fire Safety FAQ byCPUIA — ISA ,China Polyurethane Industry Association - China Isocyanate
Sub-association

3. ISOPA EuropeanDiisocyanate & Polyol Product Association (www.isopa.org)

4. Fire Safety ; PU and SmokeToxicity by Dr. M. Collins Scientific Director of International

Isocyanatelnstitute (www.diiosocyanate.org)
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raeTuvieviglosuunuiiezaonaaslalnsiavluais
lalnsansuen dldaniannsldlludn
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uwazATLa 1A1 ODP gesnniaaldlussuusimaans
Taaniannisldluugn

3. Hydrochlorofluorocarbons (HCFCs)
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5. Hydrofluoro-olefins (HFO) Usznavumnag
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Indoor Air Quality & Cleanroom Specialist

Our following professional services with total customer satisfaction

e Hospital

» Food
 Phamaceutical
e Laboratory

o Humidity Control
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(NG NATURAL GREEN Natural Green Innovation Co., Ltd.
INNOVATION

No. 5. 7 Soi Sukhumvit 60. Sukhumvit Rd. Banaiak. Phrakhanona. Banakok 10260 Thailand Tel. 0-2741-4929 Fax. 0-2741-4930
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: : Normal
Refrigerant . Chemical Mole. et Safet
Nur?)ber Chemical name Formula mass Boﬂg\g Pt. Groug
Methane Series
11 Trichlorofluoromethane CCI3F 137.4 24 A1l
12 Dichlorodifluoromethane CCI2F2 120.9 -30 Al
12B1 Bromochlorodifluoromethane CBrCIF2 165.4 -4
13 Chlorotrifluoromethane CCIF3 104.5 -81 Al
14 Tetrafluoromethane (carbon tetrafluoride) CF4 88 -128 Al
21 Dichlorofluoromethane CHCI2F 102.9 9 B1
22 Chlorodifluoromethane CHCIF2 86.5 -4 Al
23 Trifluoromethane CHF3 70 -82 A1l
30 Dichloromethane (methylene chloride) CH2CI2 84.9 40 B2
31 Chlorofluoromethane CH2CIF 68.5 -9
32 Difluoromethane (methylene fluoride) CH2F2 52 =62 A2
40 Chloromethane (methyl chloride) CH3CI 50.4 —24 B2
41 Fluoromethane (methyl fluoride) CH3F 34 -
50 Methane CH4 16 -161 A3
Ethane Series
118 1,1,2-trichloro-1,2,2-trifluoroethane CCI2FCCIF2 187.4 48 Al
114 1,2-dichloro-1,1,2,2-tetrafluoroethane CCIF2CCIF2 170.9 4 A1l
115 Chloropentafluoroethane CCIF2CF3 164.5 -39 Al
116 Hexafluoroethane CF3CF3 138 -78 Al
123 2,2-dichloro-1,1,1-trifluoroethane CHCI2CF3 153 27 B1
124 2-chloro-1,1,1,2-tetrafluoroethane CHCIFCF3 136.5 -12 Al
125 Pentafluoroethane CHF2CF3 120 -49 Al
134A 1,1,1,2-tetrafluoroethane CH2FCF3 102 —26 Al
141b 1,1-dichloro-1-fluoroethane CH3CCI2F 17 32
142b 1-chloro-1,1-difluoroethane CH3CCIF2 100.5 -10 A2
143a 1,1,1-trifluoroethane CH3CF3 84 -47 A2
152a 1,1-difluoroethane CHBCHF2 66 -25 A2
170 Ethane CH3CHS3 30 -89 A3
Ethers
E170 Dimethyl ether CH30CH3 46 -25 A3
Propane Series
218 - Octafluoropropane CF3CF2CF3 188 =37 Al
236fa 1,1,1,3,3,3-hexafluoropropane CF3CH2CF3 1562 -1 Al
245a 1,1,1,3,3-pentafluoropropane CF3CH2CHF2 134 15 B1
290 Propane CH3CH2CH3 44 -42 A3
Cyclic Organic Compounds (see Table 2 for blends)
C318 Octafluorocyclobutane —(CF2)4- 200 -6 A1l
Miscellaneous Organic Compounds
Hydrocarbons
600 Butane CH3CH2CH2CH3 58.1 0 A3
600a Isobutane CH(CH3)2CH3 58.1 =12 A3
Oxygen Compounds
610 Ethyl ether 4.1 35
611 Methyl formate HCOOCHS3 60 32 B2
BANGKOK REFRIGERATION CO., LTD.
COOLING MAN COOLING MAN INDUSTRAIL CO., LTD.

COOLING TOWER

OFFICE : 17 SOI PATTANAVEJ 8, SUKHUMVIT 71RD., NORTH PRAKANONG, WATTANA, BANGKOK 10110, THAILAND.

TEL : 0-2392-7968, 0-2711-7082-4, 0-2390-2606, 0-2390-2610 FAX : 0-2381-8359

FACTORY : 107 MOO 5, TUMBOL BANGSAMAK, AUMPHER BANGPAKONG, (WELLGROW IND. PARK )

S =

CROSSFLOW TYPE.

FLUID COOLER.

cooling_cm@yahoo.com

CHACHOENGSAO, THAILAND TEL : (038) 570454-7 FAX : (038) 570458 E-mail :

C.T.l. RATED TOWER . EVAPORATIVE CONDENSER.
SQUARE DESIGN.
COUNTERFLOW TYPE. LOW NOISE LEVEL.

ENERGY SAVING

WATER PUMP

C Tl C.T 1}
MEMBER MEMBER
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Normal

Refriger ; Chemical Mole. e
Sigeent Ghemical name
Nitrogen Compounds
630 Methyl amine CH3NH2 31.1 -7
631 Ethyl amine CH3CH2(NH2) 45.1 17
Inorganic Compounds
702 Hydrogen H2 2 —253 A3
704 Helium He 4 —269 Al
717 Ammonia NH3 17 -33 B2
718 Water H20 18 100 Al
720 Neon Ne 20.2 -246 Al
728 Nitrogen N2 28.1 -196 Al
732 Oxygen 02 32 -183
740 Argon Ar 39.9 -186 Al
744 Carbon dioxide COo2 44 -78 Al
T44A Nitrous oxide N20O 44 -90
764 Sulfur dioxide SO2 64.1 -10 B1
Unsaturated Organic Compounds
1150 Ethene (ethylene) CH2=CH2 28.1 -104 A3
1270 Propene (propylene) CH3CH=CH2 421 -48 A3
R15299 2. angvinAsLfuAINNITHaNaNTYInANLTY AnasTRITesl uazszAUANNLaaANE
efri. o Compositi eotropic  Mole. N°F’.“a' fet
lember Composition (Mass %) ToIeF:ar?ceZn Al'zmp., I‘?C Mgses P‘f)?r:'t"“gc 2?0?1;))/
Zeotropes
400 R-12/114 (must be specified) none Al
401A R-22/152a/124 (53.0/13.0/34.0) (£2/+0.5,-1.5/+1) Al
401B R-22/152a/124 (61.0/11.0/28.0) (£2/+0.5,-1.5/+1) Al
401C R-22/152a/124 (33.0/15.0/52.0) (+2/+0.5,~1.5/+1) Al
402A R-125/290/22 (60.0/2.0/38.0) (2/+0.1,-1/+2) Al
402B R-125/290/22 (38.0/2.0/60.0) (2/+0.1,-1/+2) Al
403A R-290/22/218 (5.0/75.0/20.0) (+0.2,-2/+2/+2) Al
403B R-290/22/218 (5.0/56.0/39.0) (+0.2,-2/+2/+2) Al
404A R-125/143a/134A (44.0/52.0/4.0) (+2/+1/£2) Al
405A R-22/152a/142b/C318 (45.0/7.0/5.5/42.5) (£2/£1/£1/£2)
406A R-22/600a/142b (55.0/4.0/41.0) (x2/£1/£1) A2
407A R-32/125/134A (20.0/40.0/40.0) (£2/+2/+2) Al
407B R-32/125/134A (10.0/70.0/20.0) (£2/£2/+2) Al
407C R-32/125/134A (23.0/25.0/52.0) (£2/£2/+2) Al
407D R-32/125/134A (15.0/15.0/70.0) (£2/+2/+2) Al
407E R-32/125/134A (25.0/15.0/60.0) (£2,£2,£2) Al
408A R-125-143a-22 (7.0/46.0/47.0) (x2/£1/+2) Al
409A R-22/124/142b (60.0/25.0/15.0) (£2/£2/+1) Al
409B R-22/124/142b (65.0/25.0/10.0) (x2/£2/+1) Al
410A R-32/125 (50.0/50.0) (+0.5,-1.5/+1.5,-0.5) Al
410B R-32/125 (45.0/55.0) (£1/+1) Al

1unsaues Us:ngnlu.

JBunwio

=/

® WALL TYPE

| © FLOOR & CEILING TYPE |

usudNn 1Bunsaies (Usinflng) 91 62/16-25 N.NSYINW-UUNUS M.UDI0U- ©.1000 9.uunus 11000
Ins. 0 2526 1985-90, O 2526 8234-8, 0 2525 0805-6 IWNG : 0 2526 1277 E-mail : pansiam@centralair.co.th

® PORTABLE AR |

© CENTRAL SPACE AR |

www.centralair.co.th
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i. - mposition tropic  Mole. Norrpal
Nﬁﬁme . Composition (Mass %) C‘I% IeFr)ances ‘.}Ze?;’pf,"i?c Mg!:s P?)?r:ltl?gc g?;itg
411A R-1270/22/152a (1.5/87.5/11.0) (+0,~1/+2,-0/+0,-1) A2
411B R-1270/22/152a (3.0/94.0/3.0) (+0,-1/+2,-0/+0,-1) A2
412A R-22/218/142b (70.0/5.0/25.0) (x2/£1/£1) A2
413A R-218/134A/600a (9.0/88.0/3.0) (£1/+2/£0,-1) A2
414A R-22/124/600a/142b (51.0/28.5/4.0/16.5) (£2/+2/+£0.5/+0.5,-1) Al
414B R-22/124/600a/142b (50.0/39.0/1.5/9.5) (£2/+2/+0.5/+£0.5,-1) Al
415A R-22/152a (82.0/18.0) (£1/£1) A2
415B R-22/152a (25.0/75.0) (£1/+1) A2
416A R-134A/124/600 (59.0/39.5/1.5) (+0.5,-1/+1,-0.5/+1,-0.2) A1l
417A R-125/134A/600 (46.6/50.0/3.4) (£1/+1/+£0.1,-0.4) Al
418A R-290/22/152a (1.5/96.0/2.5) (£0.5/+1/+0.5 A2
419A R-125/134A/E170 (77.0/19.0/4.0) (£1/£1/£1) A2
420A R-134A/142b (88.0/12.0) (£1,-0,+0,~1) Al
Azeotropes
500 R-12/152a (73.8/26.2) 0 99.3 -33 Al
501 R-22/12 (75.0/25.0) —41 93.1 -41 Al
502 R-22/115 (48.8/51.2) 19 112 -45 Al
503 R-23/13 (40.1/59.9) 88 87.5 -88
504 R-32/115 (48.2/51.8) 17 79.2 =57
505 R-12/31 (78.0/22.0)c 115 103.5 -30
506 R-31/114 (55.1/44.9) 18 93.7 -12
507Ad R-125/143a (50.0/50.0) -40 98.9 —46.7 Al
508Ad R-23/116 (39.0/61.0) -86 100.1 -86 Al
508B R-23/116 (46.0/54.0) -45.6 95.4 -88.3 Al
509Ad R-22/218 (44.0/56.0) 0 124 -47 A1l

Source: ANSI/ASHRAE Standard 34-2004.

A1919% 3. ASHRAE Standard 34-2007 Addendum ak Lenilszinnanulaanstaasansvinadnsifiu
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Higher Flammakility A3 B3
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Lower Flammability

AZL" BaL*

. A1 ODP WazAN GWP vizald antuasnansaintiapanu
e Flame Propogation Al B1
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Lower Toxicity Higher Toxicity
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“ Excel in’ clean air Solutions ”

TRION Model 12002
Electronic Alr Cleaner

Ultraviolet Air Disinfection Equipment
for HVAC System

» Kitchen Exhaust Solution
* Indoor Air Quality Product

Electromc alr cleaner
for Kitchen Exhaust

1 .t 4 2
EE
Model T- Senes

" _FLOWCON COMPANY LIMTED
C ON 105/443 Nawamin Rd., Soi57 Klongkoom BuengKoom Bangkok 10240

TEL.0.2736 7162-3 FAX 0 2736 7164 e-mail: sales@flowcon.co.th

UV Lamp for AHU

UV Lamp for Air Duct
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Atm. Sclentific ~ Sclentific
REFRIGERANT Lifetime Flameable ODP GWP UNEP
Yt IPCC, 2001 2006
CFC
R-11 Trichlorofluoromethane 45 1 4000 4750
R-12 Dichlorodifluoromethane 100 1 8500 10900
R-13 Chlorotrifluoromethane 640 10 14400
R-113 Trichlorotrifluoroethane 85 0.8 6000 6130
R-114 Dichlorotetrafluoroethane 300 1 10000
R-115 Chloropentafluoroethane 1700 0.44 7370
HCFC
R-21 Dichlorofluoromethane 1.7 0.04 151
. R-22 Chlorodifluoromethane 12 0.05 1700 1810
HFC
R-23 Trifluoromethane(Fluoroform) 270 N 0 12000 14760
R-32 Difluoromethane 4.9 Y 0 550 675
R-123 2,2-Dichloro-1,1,1-trifluoroethane 1.8 0.02 T
R-125 Pentafluoroethane 29 N 0 3400 3800
R-134A Tetrafluoroethane 14 N 0 1300 1430
R-236fa 1,1,1,3,3,3-Hexafluoropropane 240 N 0 9810
R-152a 1,1-Difluoroethane 14 0 120 124
Blended
R-404a 44%R-125,52%R-143a,R-134A 40.36 0 3780 3900
R-407¢c 23%R-32,25%R-125,52%R-134A 15.657 0 1610 1800
R-410a 50%R-32,50%R-125 16.95 0 1900 2100
R-441A 3.1%R-170,54.8%R-290, 12 <0 3.6
6%R-6002,36.1%R-600
CFC/HFC
R-500 73.8%R-12, 26.2%R-152a 7417 0.74 8077
R-502 48.8%R-22, 51.2%R-115 876.26 0:25 4657
HFO
R-1234yf Tetrafluorpropene 0 4
HC
R-290 Propane 12 Y 0 3
R-600a Iso-Butane 12 Y 0 3
Other
R-717 Ammonia <0.02 0 0
R-718 Water 0.026 0 0
R-729 Air Unlimit 0 0
R-744 Carbon dioxide 0 1
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Certificate No. EMS561064
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Carbon Dioxide l744 | Al | T |r . MYAL, Small Stand-Alons Refrigeranion, Swamorh Sysrems
o v | w @ it ot
Hydrocarbons | 290, R-600, R-600a, st A3 <s? ( wxmm&: :j:-s:c::ﬂ :i”
A2UFids | R1234yf B1234za R32| A2 [Funre A2L) 4065 6756 MYAG, '“‘:’;’ﬁh "&m‘: :}"‘“ : ondiioning
! 8y defation; * Inwmarianal It of Anworia Refrs RCC Fourth Report, Working Geoup 1 Report, Toble 2,13, * Duponr. Deviopment and Evauaion of

High Performance, Low (WP Refrigeeants for Staticrary AL ond Refrigerarion, Feb. 17, 2010; * Honeywell HFO-1214ze Dot Sheet; * IPCC Fourh Amessment Repee, Working
Grovo | Report. Tabde 2.14.

EPA (The US Environmental Protection Agency) mﬂfamum’tﬁlm R-1234yf mm‘umimﬂm aN"Aly
TOEUR (MAC, Mobile Air-Conditioning) Lummmma‘m\ﬂﬂumLﬂm@ﬂwmmﬁnﬂ“ﬂumeauﬂﬂﬁﬂuﬂ LLﬂuﬂuN[ﬂ
1ol Propane R-290, Isobutane R-600a Way R-441A ‘NLﬂuma‘VIﬁmﬂNLﬁuNﬂN mmmm‘mmummmmﬂ
meluthu ieseafunuuidssluiudnaunueiesduild R-12 way R-22

P15 6. MrlEnurasansvinaniunlidsransnings nareanwuindeNtes laaAthiannnlasnis

(The Voice of European Air-Conditioning, Refrigeration and Heat Pumps Contractors)

Application Refrigerant

Industrial Refrigeration

All kind of Industrial Ref. Ammonia

Cascade systems Carbon Dioxide + Ammonia
Secondary fluids Carbon Dioxide
Commercial Refrigeration

Cabinets Hydrocarbons

Bottle coolers Hydrocarbons
Supermarkets Carbon Dioxide

Domestic Refrigeration

freezers Hydrocarbons

Air Conditioning

Heat Pumps Hot Water Carbon Dioxide Trans-critical
Large Chillers Ammania

Small Monobloc Air Conditioning Hydrocarbons

Automotive Carbone Dioxide or HFO1234yf

nisiaenansiiAdfivazieasgnisldeudeg nisidenanIatesazfasaletalFunsting
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Evaporative Gooling System Humidity Gontrol Energy Recovery

LN B Wubnih g Guaesdunen Suie
Tel . 185-2831-4, 185-2950-1 UTILE EMGINEERING INTERMATIONAL CO., LTD.

Besr elempne confrad fecenplogy bor geaatest prodfas tivily

www.utile.co.th , info@uiile.co.ih
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Allernatives Palicy 1 52007
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P =Prokibition of osrhain Types of refrigeronts in cerfoin opplications.
D Ditign implcariond, such ai chorge Bmity o 1oty tequirementy.
R —Raporting requiremensy 10 ansung haoith and sofery.

Prokiima A®alATINN9U84 the Deutsche Gesellschatft fir Interna-tionale Zusammenarbeit GmbH (Gl2),
ﬁmﬁ?ﬂmﬂ the German Federal Ministry of Economic Coop-eration and Development (BMZ). m(imdmimu
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D WOLTER VENTILATI Co..LTD.
wnn'ero q_li VNTAQON.._
S v M UTHN 1DAWMDT LIHAATEN 1179
29 Moc 8 Soi Virconraj Settakij Rd. Thamai Kratumban Samutsakorn 74110 (THAILAND)

Ceiling  Centrifugal  Chemical Cabinet Axial Wix flow fan  Roof fan Plate fan Jet fan

Tel. 34 B&S 555 jauto; | Fax - 34 886 599 | Email. support@walterventilation.com | www. ‘Aolfer'-renhlmmn com
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Proklima 15@@1’1'\@&1@ Guidelines for the safe use of hydrocarbon refrigerants Fefitiavnsznauldsfog
Wmsgusne Tieades dauuziinisldasvianufumanillunwgramnisa lanamainailn gile
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e Benson air conditioning - wanAuATesliua mMArunaanllautsaunalng
e Carter Refrigeration Equipment (CRE)  — szuuvinansLfiuluiiuan
e De’Longhi — AT TURNNAG NI LVIRIIUIALAN
e Hindustan Lever - guslapnsaldanslalnsanfuan (HO)
e Johnson Controls International (JCI) — tA3asvinvNLEuIUNAlunY
e Lidl — IATRTNUNNIATTINAUAN
* Palfridge — gnamATasiAnMiudviuTuinenAsuardniuiuen
e Victorian Transport Refrigeration — PTULUURIRUA LT
= B 1 vV a v
* Waitrose — LATRTNYTNATIWAUAN
r : PART 1 PART 5 PART 2
sk w PART 4
mﬂﬂ:‘f {1
hm-mu}-
e 0 PARTY
sy ezt
ARROCERONS,
Technical Ingiiies, |

Vandapac Co.,Ltd. Tel. (66 8) 2312-4147-50 www.maxflexinsulation.com
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Kostas Kontomaris and Thomas J. Leck, USA: Low GWP Working Fluids for Domestic, Commercial and
Industrial Heat Pumps: DR-5 and DR-2: IEA HEAT PUMP CENTER Newsletter Vol.29 No.4/2011

Kuijpers L., Peixoto R. A., Calm J. M., Mclnerney E., Clodic D., Pearson A., Cermak R., Keller F., Kaibara
M., Hickman K. E., Kéhler J., Banks J. UNEP Refrigeration, Air Conditioning, and Heat Pumps Technical Options
Committee: “Current status and trends in HCFC replacement in refrigeration and air conditioning equipment”: IEA
HEAT PUMP CENTER Newsletter Vol.29 No.4/2011

Linda Ederberg, GlZ-Proklima, Germany: Presentation of “Guidelines for the safe use of hydrocarbon re-
frigerants - A hand—book for engineers, technicians, trainers and policy-makers - For climate-friendly cooling™: IEA
HEAT PUMP CENTER Newsletter Vol.29 No.4/2011

N. COX, “Working towards more environmentally friendly Refrigerant Blends”, 12th EUROPEAN CONFER-
ENCE, MILANO 8th — 9th JUNE 2007, United Nations UNEP — Centro Studi Galileo — Associazione Tecnici del
Freddo

Samuel F. Yana Motta, Mark W. Spatz, Honeywell USA: “Latest Developments in Low Global Warm-ing
Refrigerants for Heat Pump Applica—tions”: IEA HEAT PUMP CENTER Newsletter Vol.29 No.4/2011

William Goetzler, Member ASHRAE; Javier Burgos, Associate Member ASHRAE; Timothy Sutherland,”
Ultra-Low GWP Refrigerants”, ASHRAE Journal October 2010

Low GWP Refrigerants,” Guidance on use and basic competence requirements for contractors”, June 2011,
The Voice of European Air-Conditioning, Refrigeration and Heat Pumps Contractors

Shan K. Wang, “Handbook of Air-conditioning and Refrigeration”, McGraw-Hill Inc.

“Refrigerants”, Chapter 19, 2005 ASHRAE Handbook Fundamentals

ROTARY & SCROLL COMPRESSOR
FOR AIR-CONDITIONING APPLICATION

AVAILABLE FOR R-22 ,R-407C AND R-410A

— D ) SIAM COMPRESSOR INDUSTRY
Zod S bl @

s MITSUBISHI ELECTRIC GROUP
WWW.SIAMCOMPRESSOR.COM
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ODAIKIN Industris, Ltd. Hakubodo Inc. Tobokushinsha Film Corporation.2000
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MODEL : TGWE

MODEL : TMU

8,000-25,000 BTU/H 50,000-120,000 BTU/H

“ ganos " lavaousuwaaritus Packaged Sea Water

Cooled su TMU 1a: TGWE 1n8ooUsuonmearksuiSo
AUnouaUrsosSstaRDUIUOS-TNa (0-10) IUUSUEnoUSOU
doglhnia anunsnnumsrianseuldad KriuusunwUs:nouiso

www.uni-aire.com

UNI-AIRE CORPORATION CO., LTD. Tel. 02-312-4500,02-312-4263-78 Fax.02-312-4277 £ () i &>
69 Moo 3 Rd. 10540 THAILAND  E-mail:| @uni-aire.com, @uni-aire.com § iﬁ ﬁ‘ ﬁ‘—l-}@‘_‘ 'c_g' T .

. BETTER LIVING CO., LTD. vanitactrer
% SIAM TEMP CO, LTD. Master distributor

TEL. 0-2961-8822 (11 LINES), 0-2584-1485-9  FAX : 0-2961-9661, 0-2583-7318
E-Mail : blc@loxinfo.co.th Website : http://www.blc.co.th
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Total Hydronic Balancing

Making your HVAC system controllable.
What this is all about?

Total Hydronic Balancing is a set of means and methods for making hydronic systems 4
readily controllable so they provide the intended indoor climate at minimum operating cost. m
For the design consultant, Total Hydronic Balancing is an inexpensive insurance policy
against loss of professional reputation. For the operations staff, it is a potent prescription
ease of maintenance. For the property owner, it is a longterm guarantee against excessive o
Did you know?

Two out of three buildings have indoor climate problems.

Most problems are caused by hydronic imbalances, not by control malfunctions.
No hydronic system will function properly unless accurately balanced.
Balancing devices account for less than 2 per cent of the HVAC investment.

Yet balancing can cut energy consumption by up to 40 per cent.

And put an end to complaints and costly remedies.

Solution: The three keys to perfect hydronic control

To obtain the desired indoor climate at the lowest possible energy cost three condmnns m Iie&ﬂﬁﬁeﬂ
Condition 1:
The design flow must be available at all terminals. In order to achieve this first conditiol
balancing is necessary. Hydronic balancing prevents overflows in certain circuf
underflows in others. Hydronic balancing detects possible over-sizing
the plant actually provides the functions and performance intend
Condition 2: ]
The differential pressure across control valves must not vary 1 Ag hydronic balancing
is necessary for this condition to be fulfilled. In fact, hydronic bal -clng is the only way to ldenufy
and resolve the real causes of operational problems in the plant.
Condition 3:

Flows must be compatible at syst ‘i’nterfaces in order to fulfil this condition, hydroi
also necessary, so that the installed powerin the plant can be dehvered The balancing pr
allows you to localise and resolve any hydronic problems.
The best way to attain these three conditions is to p
plant actually performs according to design. Thel
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02 716 4737 @Lna: TheEmersoncup@Emerson.com
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@GR U, desidn WE ARE ENGINEERS B st

Committed and loyal, about a quarter of our employees have over
10 years of employment at EEC, some as much as 35 years. Motivated
and innovative, regardless of seniority, a majority of our staff are engineers,
scientists, technicians, along with a host of other professionals.

The greatest management challenge, and one that makes EEC successful,
is the ability to bring together talented, but independent-minded people,
technical and no-technical alike,to work cohesively and efficiently as a team.

Please visit our projects at www.eec.co.th
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Green Point Siam
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Tel.: +662 320 1624

Bangkok - Beijing - Ho Chi Min - Hong Kong - Jakarta * New Delhi - Seoul - Singapore -




