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ABSTRACT

This thesis presents the design and improvement of existing containers for energy
efficiency for temporary housing. by computer analysis and then compared with the real
model As for the design of the container, use the Sketch Up program to design a 3D
model of the container to be symmetrical to the actual size, with dimensions of 1x1x1.5
meters. For energy saving analysis, the Sefaira program is used to calculate energy saving
by looking at the direction of the sun to find a place. right set Use of heat insulation
and heat resistant glass film Including simulating electrical installations by looking at the
energy consumption in the building. The container model will be installed with 2 types
of heat insulation materials to compare the heat insulation ability between PU foam and
Sandwich panel (EPS), then measure the temperature between outside and inside the
container. to be compared with experimental results from computer analysis From the
experiment it was found that the internal temperature was less than the external

temperature. Shows that the materials used to install can actually prevent heat.
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AutoCAD salsuandutenduiseenwuulneldnouiamestieinun (CAD - Computer
Aided Drafting/Design) 1ag USEW Autodesk a18lun1911ALUU kagwAluniseanikuu 2D uag
3D laeg1953ntianazvitenie Indnudsaiunsaduiinuazdaivlilussuuaaing (Cloud
System) ld8ndae faduiiligldnuannsadfslédnnivanar lnslunandagldlusunsy

AutoCAD Tunisiantau 2 1 Weliusadiuszuunielulddaauy
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2.3.1 Polyisocyanurate Foam (PIR Foam)

g‘d‘ﬁ 2.4 Polyisocyanurate Foam (PIR Foam)

2.3.1.1 Aaern U PIR Foam

1.

2
3.
a

o

fUsganiamaadunutu vsegaduLlim

- HieSnwaamaiilaanan

a

aunsaldlangamgl -60 s ealdya fis 100 BerwaIded

Y

. annsiiavaivlueind wagnsaanaiuilesannvinesndiay

'
1 v a

_dlainniswnlinglawiuy PIR agiianauaiuiueeun

9

A < ) v Ao ° P °
- 1AANNTURLIUAUAINTOUNIATIEN (WIAINTOURN)

Usgansnngandt avauiuanuseu PR luviasnaianily

2D

. HansiieaiuludnsiNen Yganuatiwlun1sTIneenTLau

(%

- Tl wangdumseaeudy wagldauluyngaimnssy
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2.3.2 Expanded Polystyrene Foam (EPS Foam)

.

gﬂﬁ 2.5 Expanded Polystyrene Foam (EPS Foam)

2.3.2.1 AauauUR EPS Foam
1. i wdunsasutminle
2. Amsiirudews Saduatnutueuseudi
3. Josiunisanuveadeala
4. Jesfumsnrueswila

5. sl udavIeTug U lade

(@)

- Togmsldaueniuiu

~

- Henudangu fusinszunnlan
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2.3.2 M-PE Alu-Max

5Ufl 2.6 M-PE Alu-Max

2.3.2.1 AauauUR M-PE Alu-Max
1. YreUsendanasanulnidilauinnin 40 %
2. "Laiame'?fmfwszhaﬂaqﬁ’umﬁumummﬁf’]
3. flendumunnutou s
4. dhweiniun Yestiumisanulwiden
5. 919mslfauguulsidenaniwnin 107
6. AINSUKSIEAUSouliAY 0.05

7. Joatunsaulnimdey
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2.4 alglunTsAIuIN
2.4.1 K value
AM1suIAuSeu (Thermal Conductivity; K value) fe 1uAivenitauiu

(%
o

giatufinuauiRthaudounnnieeiiods lneunfoiniasouszidiluunuiienniamdu

v
v v oA

niaue witianiuilanisiianudous emaoufaginusauudndisenais
Ietfowas fnheidu w/mk Betfos B4
2.4.2 R value

A2 UA1UNIUAI1uTBY (Thermal Resistance ; R value) s Al Uan
Arwainsnvasianlunissudnisiva vistewanudou Tastusgiuamnumun way
A1 kvastaniugdae duuasdu m&w dauan 895 unlda1n R = (nsulation
Thickness)/(Thermal Conductivity)
2.4.3 U value

AnduUsEans n1sanemaauteu (Heat transfer coefficient : U value) Ao

(%
a (%

Uiinaanasouiinadnutunlugiuvisvesenasasil lnsfigumgionniavesiaaes
Fruumneinaiu (@unduresaanudumuaniniew) Jusueumuiuazan k vesTan
ﬁ?u'ﬂﬁ’w fndaendu W/m2K Batfepdad niléann U = 1/(Thermal Resistance (R value))
2.4.4 SHGC (Solar Heat Gain Coefficient)

ArduUszans msdauatandeuaindsdeniing Tngldndnnisiuandi &
mudouanuaeIindunsEnusuLenianIyan 100% nsvanusutiug avsenlany

o ' v vl s &
5@uNWULGU73J']PLu@"Iﬂ7§1@ﬂL‘U@jL"Uum
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2.5 gunsalinldlunimaaas

2.5.1 wHudaned

JUN 2.7 urudengd

2.5.1.1 Q90D udINE

LN |

Judansmliasideuldlutagtu Weswnidutagidlidenldvainnaie

WUULKY wazdinuneed wuuwnuiiiiuialuazegiivwinuiy 4 x 8 Wa w5a 5 x 10 e

¥ (%
v v ¥

Ml dannanvesaunsaladald ssiduunumdnignindoudludensd visaeniu
nsruauMsnidlunsviniguilisoniinseuiunisiuseusgsioliod vienseuIuns Hot

dip galvanize

v o
=] ya o o LY <

Fadumaluladlny nszviunistdmaliidudined An1efanuuiumannan
1 Y a a dg’ < ydé{ 1 v v dgtl = v
Pretostunsiinatuvuilomanlafvuy nusieaninwinasulauiniu Bnengnisldau
WAL ILLALUAINNLTILATI NUNIUADNITITINUNAIINAIUINTUAE VLA IN LN
a = ) a [~ 1 ) | v
Seu Flasuanufenduegunn gadunldlunuandnenssuuazauneasneny

WaeA1 UsIUREln diyaawazaug
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2.5.2 Ul

2.5.2.1 fenuvasdudy

U Ao

uunuyududuniinszawmileinanzeu vedaaRuseuiuiansinu uazena

'
[ a

~ N NS % = ] % a N -
f¥aniunun wdeuRasulasunils wieviaeru Tnefiuduyudududiu wiowgy

p1anaumedulevseianiununma 9 ivaendusaguninuasdunaey

'
a o

2.5.2.2 AuaNUREUY
1. Jasiunsanlul
2. dhwedniun
3. Upanuanusoulan
4. Joefupuiu

5. 9r8UsEndanasnulutny
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2.5.3 KIMO Thermohygrometer

31]17; 2.9 KIMO Thermohygrometer

2.5.3.1 AauaudR KIMO Thermohygrometer

v
6 1

1. Msingaumlgegaduysalonaunai -20 — +70°C
2. MyinPTugegasausAt 5 — 95%RH
3. Yszianlalnsines Ae weslulalnsiives
4. prwisiudilunisagamaifiian 0.1°C
5. auazBealun1singamngil +0.3°C

6. AULUEUNITINAMUTUNANEN +1.8 %RH

2.6 ANYDINANITNAADY
2.6.1 Package Terminal AC (System1)
Juszvuhanufeusazusuoiniauvumuaulusadanulsvialululsouss Ty
Wa Urusinaugs lsemeiuna aeuladiden 91A150NNSALLILR YOS LazedeIuLAn ale

v oA 1

vedlasuniseanwuuliineauis dvesssuisainiakasikissuteausauianiglukazneuen
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2.6.2 AHU Design Airflow

Junsesieniodeamurunalug Ilunsuivnagyuisueinia idudu
wil9e35wUUUSUe1INIA HVAC (Heating Ventilation and Air Conditioning) avinutini
AIUALDUNYI AT ANLEZDIATBIENIA LAYININIEAEENNA

Tngazuiugn @ AHU Design Airflow TiltAgnfunisvaaesiinge ssuuitléidu
sruupssfuanielilaldszuu Fan Coil Unit And Central Plant %130 szuuyAy
Bunndrunarslagld Chilling Anfildaedamingy
2.6.3 Cooling Equipment Design Capacity

AfivauenUsyansnim wazmslindinureedessuonea

2.6.4 EUI (Energy Utilization Index)

v
1Y [ a

fundinUsEaANSAMASIananuY (dh/aniu) vesa1usivns 1nensensid
(v I~ Y o
it dugivue

2.6.5 Annual Energy Cost

1AUBINs keI Ul uwsazl
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ANSPNMUUKAZUSZNAUESIY

nseenuUuNazUsznaUasgAsumuIe sdmiuTiinendediasnlnelusunsy
SketchUp 1Juniseanuuuidandnenssuiiollunssiaesinairnudeuiilnanuiiunaves
yilnaurudisneiu Awdsoulwihdldanelugreumuiues Wisuifisuauansavesauiy
yiaserluduauautinstuanudeu Wisudfsuaaudounely wagnsmiiansdidly
nMsegreumuueilagsulusunsy Sefaira wagshluairawuudaesdaeumuiuesifients

YNADIDIY

3.1 N19ANLUUGADUMILLUDY

'
v A v o

n1seankuUIIaedEn1UnenssudAounuueTdmiunne dedinsilay
1Usunsu SketchUp fiflouininfu 2.4x6.0x2.6 tuns turuinuiasgiuialduazldosng
wnsane wazdlanumunvesidesiuivauuindu 0.1 was lnefiudadu 2 e fe viesusu

WAzt WiauvimnusliINzaufuusagAes Aagun 3.1 - 3.6

5UN 3.1 graumuiuesdmsuinendetinsniyui 1 (Iso)



JUN 3.2 dreumuuesdmiuninerdedinsriyud 2 (Top)

3UT 3.3 greumnuluesdmiunine1dedinsniyui 3 (Front)
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SUN 3.4 dreumuiuesdmiuninerdedinsniyud 4 (Right)

JUT 3.5 dreumuiuesamiunine e dins1iyui 5 (Back)
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JUN 3.6 dreumnuuesdmiuninededins 1w 6 (Left)

3.2 N9ANUUULUUINABIGABUWILLUDS
devhnisesnuuudiaesdsaandnenssugreumueidmiviinerdodansm
FeuFesud shuvviildnadasiuuudassgreumuueslnglusunsu SketchUp Wwulieniu
wifluainAy 1.0x1.5x1.05 e iusneiidnasangreumuies iweliiesdonisuily
a5 etunuuuuiaest usrlivevinmewiiiioldauiumaaeuniniu 0.05 wns Insitfesueu
avuvadudu fuar 0.35 wns uasuiavoninoeninifioasmnlunisvudteuaziudsuauiuile

VAABUMNAWNIT FagUT 3.7 - 3.12
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JUN 3.7 wuudnaesgreuinuieidmsuninedetingiyui 1 (so)

UM 3.8 LuudaasgAumnuuesdmsuiine1dedins1ayuy 2 (Top)



M

JUT 3.9 wuudnaesgreumuiaidmiuninededin1iyuy 3 (Front)

JUT 3.10 uuudnaesgaeumuuesdmiuniiine1dedins1yud 4 (Right)
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JUN 3.11 wuudaesgaeunuuesdmsunine fedans 1y 5 (Back)

=
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=7

\ KERR A

3UN 3.12 wuudnaesgreumuiasdmsuninedetins1iyum 6 (Left)

nlassuuudasgreumuueiildinisesnuuuldlaelusuns SketchUp
Iudunuulunsasisuuudiaesdreuwmuiuesaielneldevaiiillonlusing ( AL PROFILE
30x30 SLOT 8 uaz AL PROFILE 30x30 SLOT 8) \lulassvesglaglivwaviiuuuululusunsy
ntuilesserglifonlusivdufauiudang@izouliniouen uazaelufndeusudududia

AMUAUIYINAU 0.007 LUAS LIUYDIIN9 0.05 LUAST SEUINNUdINs @B suardUduLialdauiu
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ludiuvesseauaznindnvaawuudiaesdddnszanlavuin 0.30x0.31 was lunsinns wazdn

Haunszanivetesiuniuseu Aegun 3.13 - 3.16

UM 3.14 Luuiaesgaeumnuuesdmiuninededins 1w 2
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Tuuntiazuanin1sandunuuasaroin1saliua 2 wuu ek nsveaedleg
ADUNILABTHALNITNAGDIINUUUTIABIFADULIULDTITY e TnA1ANTauLasAMNEIUlNT
WisusuanuauisavesauinlusuauaudfnIsiuauiou wWisuguaiAusou

aely wagnmsmiiamanadluniTgReumuLLes

4.1 nan133NasdrumULUBs IngARNNLADS

Sunlilusunsy SketchUp oanuuudneumuiued ndsniuflilsunsa
Sefaira MulusunsudnsuiaesmsinAndsnulazaudeuruauiusiaselunsg
ponuuUdAsMIUeSdmSUTine dedansnieusznaassets ileAnwiAaudeuilvaniu
aunuluiuns wdeudumsAnnamdsnulaidldludreunuiues sdadieuiiey
ANNaUNSaveRUIUYlas1g lusuRaEuURnsiuANTeu waviUIguliiua1nuSou

melugraunuuaiiulusunsy
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Y

4.1.1 M3ALduNUmNANIINITAaRE ABULNULET NA1INTNLATIA0IA7 Avi

MInTRaeuImuningreumuuesiunidlaidazinan (daanuseutesnan) Jalinaass

9

MeuuuTaesilulsunsy Sefaira Issegluwangawmme wagsiulumeiiesnaglauwn Aemie
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KA RE-Rex-]
HPEB G 2PH RS RGO

Gains & Losses  Guidance

impact o impactor
ity [l

| Rewrcancucten
A 9 Easisols

10 g Conucion
5 Ficor Conouzsion
st Solr
e

= SouSoiar

1] Incluge active gains and losses.

EBattnm
> | 200
T 2 H L2 EB G 2LH QRS HC
Residenti~  in  Bangkok, Bangkok, ... v

Total Floor Area 14 .

JUN 4.4 Yaya Energy Use Intensity Yasmsnsthuiuninlumsiians funn

nguieduasiulddn manwuudassgaeunuuesiulunisimnieves
TUsunsu Sefaira vinlwuuinaeslasumauieutieefign Fwhlituduinniign glaainen
Energy Use Intensity (EUI) aasuuudtansinuni1vulunnaiiamielinn Energy Use

Intensity (EUD finfign dawalidszudomdssnldfian ogfl 106 kWh/mZyr famisnail 4.1
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A5197 4.1 Wisuiilsun Enerey Use Intensity (EUI)

firn1an1sRans Energy Use Intensity (kWh/m?/yr)
G0 106
Nl 111
Nenziuean 112
NeEnzIunn 114

4.1.2 1991 HU91UKIAT Daylighting Visualization WanainA1 Energy Use
Intensity (EUI) Agléviaaosmnan Daylighting Visualization fitfndudionswuudassgmeumy
wesliiuniiluniafiamie

Toeldseuu HVAC (S2uudseannia ; SsUUAIMNSaU, SEUUAMULEY, N1558UNY
91N WUy Fan Coil Units and Central Plant (pesdifuluszuuuiumnubuiiindsefignou
wue)laeilunsiingilusunsuldldannsgiu ASHRAE (American Society of Heating,
Refrigerating and Air-Conditioning Engineers) #30i58n9N8E19A8 11MTFILIIUTEUUIAINTTY
HVAC fiadlagouinuazgnidifuinnsgiuanamlan dunsiaseilusunsumugudsdu
1#14du1m 3511 ASHRAE 90.1 - 2013 Adundlsluiadendnlumisde Energy Standard for
Buildings Except Low-Rise Residential Buildings (SI Edition) Vldll,f]ummg”lu SI (The
International System of Units) #3a syuvadelumifi ldmnsunisTanisinemansluds
wain Faduszvunilsifinnuduinasgiuaina Ssgnianldauialanldegsunsnanely
szpvnmeuLaudeRnuAsgty nanldnunnsgin ASHRAE 90.1- 2013 iusnasgiums
a¥eszuuUiueinia HVAC fignldfeesannasnasn auiied 2016 AldTanmsgiulysl ASHRAE
90.1 -2016 Fusn Tnefl ASHRAE 90.1 — 2013 ndmismslindanuiludmivoraseniiu fiog
oIy rwariFadenliunssuid mezasnsofnsumdmdsndluinld uasd
ASHRAE Climate Zone (m3uuslougamgiinlanidungue) vesdaiangammoglungy 1A &
Ul 4.5 uay 4.6

Y



Hotel Building

sUfl 4.5 ASHRAE Climate Zone

Model Properties

Close »

HVAC type: Fan Coil Units and Central Plant

Baseline: @

ASHRAE Climate Zone:

ASHRAE 90.1-2013 ~

1~

Wall Insulation
Floor Insulation
Roof Insulation
Glazipg U-Factor

Visible Light
Transmittance

Solar Heat Gain
Coefficient

Infiltration Rate
Ventilation Rate
Equipment

Lighting

POOﬂy Insulated
i)

Poorly Insulated

e

Well Insulated
@

2 Pane (low-€)

2 panes

Reflective

i

Normal practice
Typical Ventilation
83|
Excellent
]

Good

Climate Zone Type City PHR;,
1A Very hot, humid Miami, FL 3.04
2A Hot, humid Houston, TX 2.17
2B Hot, dry Phoenix, AZ 2.76
3A Warm, humid Atlanta, GA 1.56

3B-Coast Warm, marine Los Angeles, CA 1.50
3B ‘Warm, dry Las Vegas, NV 2.03
3C Warm, marine | San Francisco, CA | 1.17
4A Mild, humid Baltimore, MD 1.23
4B Mild, dry Albuquerque, NM | 1.23
4C Mild, marine Seattle, WA 0.96
5A Cold, humid Chicago, IL 1.00
5B Cold, dry Boulder, CO 0.97
GA Cold, humid Minneapolis, MN 0.87
6B Cold, dry Helena, MT 0.80
7 Very cold Duluth, MN 0.68
8 Sub-Arctic Fairbanks, AK 0.51

JUN 4.6 MuUsiemaIniaseilusinsy
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MN3UT 4.6 iuuUTIeuanseenimdsanmsieneilusunsy : wall
Insulation (Auduawiutuaudeuiifiune) Asudned, Floor Insulation (rnanduauiuiy
aufoudiig) Aeutiei, Roof Insulation (AutduauaufuAILSeufingsan) fuan Glazing
U Factor (M3tAaauwad U) Uszunal 1 993nuisng a9 , Visible Light Transmittance (n13567u
vouasiupatiuld) e 1 Yeawtheng , Solar Heat Gain Coefficient wia SHGC (Aduussans
nsdaRuALSouIINS B TindTidsnunszan) avviousonaeudnen, Infiltration Rate (8931
nsunsnTuesinamiiu) Aeudsnd | Ventilation Rate (§ns1n1senemueteinie) Aeudna
7 , Equipment (msldgunsal) Mbua , Lighting (wasainslusies) Aeudnann

n1sN1saUKAzIAnIYayadl Daylighting Visualization ﬁLﬁmﬁuaaﬂm‘Lﬁasﬂu
EU“UENLLNUﬂWWM%@ﬂiWWﬁQ%UWEJLﬁEI’JﬁJU“EJjE]%a“UENLLaQ dlouunTufinaznanlulusunsy Sefaira

Hutudl 18 wguniau nan 12.00 w. ﬁqgﬂﬁl 4.7 -4.11

(o WY - @ Gaden- |y Context~

Floors o

0,85 m Workplane Height

Percentage of occupied hours where iluminance is at least 300 lux, measured at 0.85 meters above the fioor plate.

W 0% W 25% B 50% 75% 100%

5UN 4.7 Arferazvasdilusiiidminuaindesiian

INFUN 4.7 ArFeavvestilusidAiauainalosfiani 300 lux lngingaain
#iu 0.85 wns dn1sudsAanuadnemud@du 5 @ fie @61 0 lux (0%) AUl 75 Lux (25%) &

150 lux (50%) @Wen 225 lux (75%) wardnasd 300 lux (100%)

¥ ' !
[ I ] ) [~ = I~ =<

NHANITIATIER WUt Huddiulngidudinieadununnlddmsuvinanu

¥
o a LY

I ! & | L A H & Ao <, | 1 N S
LLASNWANDU WEJNWLUU?{'JU“U@QWUV]W@QUWIWSQSW‘UWUW?{UWLQUL‘IJU?"JUIV]QJJLLﬁgllﬁﬂ']ﬂUﬁLsUEn

TndAeeiu drudanuidntios
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a [ } - il Gradient - | Context~
a Floors o
085 m Workplane Height
o

Floor 1

Lux levels on March 21 at 9AM measured at 0.85 meters above the floor plate. Time does not take into account daylight savings
time.

Ho W 200 | 400 600 800+

JUN 4.8 szAumnuluuas

INFUN 4.8 szAuATIduLas o Uil 18 ween1Ay a1 12.00 U. 1agingaann
i 0.85 wns Fagrsnarmianldaghithnanludnggieunninsensiu dnsuuseiaiueaing
mwdidu 5 @ Ae @0 0 lux @&y 200 Lux &1 400 Lux @lBn 600 lux wazdmdeswinnin

Viawinfu 800 lux vy

@ A

PANANITIATIZA WU druvesiunlsdmsurinuuasinioudiulvg Jud

= | A A 5 o ! | & o a \ a0 & v
431N Iumu%ﬁwumwaﬂm ﬁ]%WUﬂqLﬂuajuhlﬁiyj TN NUUAUINEU FIUFAINULRNUBDY

(O] " - il Gradient~ g Context~

Floors °
085 m Workplane Height

n -

92% 53%

W Underiit Overiit sDA ill Ase W |
P 010

o ' (%
a o

sUT 4.9 funduuasa

NUNNEINBAU

ee
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93U 4.9 fufidunas (Underlit) wagufifiainadu Overlit) Faaiildain
MITAEENUIERuAUsTINM 75% Yesdruiiufivesiunayindouduiiuiifiadnaiu
(Overlit) duiideduduiinasainani Tuduvewiosiasnudiuitufisunas (Underit) 1y
duann uiuiidudeaduduiiuasainand

UBNINHINHANTIATIZN 98nuUT F1 SDA (Spatial Daylight Autonomy ) &4
Judfifiansaniuiifiauisoldusylovianuassssunildegraiiome Tnowuiifia 92%
name fuiiiawnseliuslevianuassssumildegiafiome uazar ASE (Annual Sunlight
Exposure) viaardnausesazvosiiuiildnuiilasunassssum flaensanniull wudn Siui

FINA1IDY 53% TUAILYDIBWINITULAZHNNNDU

(o] [} - il Gradient~ g Context~

Floors o

085 m Workplane Height

Percentage of Floor Area where Daylight Factor (DF) is measured at 0.85 meters above the floor plate.  Uniformity Ratio: 0.06
MIN PT DF AVERAGE DF
0.3% 4.64%
0.5 1 1.5 2 2.5 3 4 5
e ——— 17> |
e -

1% 6 5% 2% 5 5% 8% 55

5UN 4.10 Sogazvaiuivasiiulauuas

INFUN 4.10 Segazvasitunvesiunlaunadasilan Daylight factor 17Mgaan
WU 0.85 WANTAINTNUDI9DY WazAT Uniformity ratio 111U 0.06
INNANTAATIEN WUIIANREe DF 0g# 4.64% Uagan Min PT DF Geagludiu

YosuvieilA1egin 0.3%
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(O] W -  @Gadent~ g Context~

Floors o
085 m Workpiane Height

1 Fioor 1

Percentage of days over the entire analysis period (from 12PM to 2PM on May 18) recelving a minimum of 1 hours per day of
direct sunlight.

JUM 4.11 Seyazvasiuiiin1smuingisnan

n3U7 4.1 Sevarvasiufifimasiuandisnadus 12.00 U §¢ 14.00 u. 109
Fudl 18 wowatau JaldFunasunalasnsudunaegetes 2 Falusdetuainuanisinse
wuin Sewasdilafiantdesnit 10%
4.1.3 mssndunuisudisvauiuiuanudou Mveiiddglunisannsldndanuia fe
aunufuaadeu mnauuduaufeuiidenldlifinuanlunsiuaudeudiane azvinlwld
wdrmdlwihannty uasriilidealdtisnnuduiy iy Awsnfifewhifentsinuauiuiu
audouriianiegfifimaunuiiviagy Tneeiiszthumuiaieldlunisiaszilusunsy
Sefaira tiemArnslindsnuluudauiuiuainudeu fia A1 U-Value (W/m?K) uag #1 SHGC

o

Taniidoniuninszsiiievnawineglulusunsa Sefaira liun

1) Wdunszan Tasfifiarsaniidy 3 wuv wazldlden SHGC vesiidunszanusazyianiden
undusadenlunislderu agaiien U-value uwag SHGC maugiu daty duiiafian Ao 3M
affinity s89893A0 NV15 9915197t 4.2 Saildavi 2 wila flanuannsalunistesiunauas
Y9 UV fidilen wanzunnistaldou widen NV15 nsedisiaignuazudelddreniy

71999870
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A919% 4.2 MsiUTsuiisuAesilaNTiingge)

Type of film U-Value (W/m?K) SHGC
3M affinity 1.00 0.18
NV15 0.98 0.29
NV25 1.00 0.45

2) w1le Inefazldauiuiuanudouiniadefnaine U value auiuinauladl 3 wids Ao

Sandwich panel (PIR foam) , EPS foam wag PE MPE foam Fap57971 4.3

a bl ) ! (Y b4 a |
19199 4.3 ﬂ']'iL‘UiEJ‘UL‘V]EI‘Uﬂ’]sU@ﬂQU'JUﬂUQ’J']Niau‘UUWWN5]

Type of walls U-Value (W/m?K)
Sandwich panel (PIR foam) 0.55
EPS foam 0.66
PE MPE foam 0.726

3) fuagliuliidouds wmediaumeauuazdie U value o wihiu 1.47 W/m?K

1) msdalnanFensihomanesuendndenmsuuulallédtla Tevhluaskiusesunnly
Waonorverunislivszpdmiunaiu nelunsiemegidldfidenns infiltration 1y
LU Air changes 3slen infiltration rate agjﬁ 0.2 ACH

5) Anmdsan idennd 1 tu ietlestuaiy daedestutinirdy waslosiuaudon
TnefifiAn U value Wity 1.7 W/m?K wag SHGC Wiy 0.53

6) MAIANLADNITRUIUNUANUSDUTTALALINUKNLY tAe9iA1 U value daninAunuNtd
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g Sefaira Admin Dashboard  Projects Knowledgebase Support  Download Sefaira Plugin g Settings £
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Bangkok, Bangkok, TH

Weather location: Bangkok Metropolis,, THE @

AHU Design Airflow +~ Cooling Equipment... v EUI ~  Annual Energy Cost v
? / No Insulator Package Terminal AC 7 = 0% 15 A36% 137 A20% $3933 A19%
[C] L
? ) EPS Foam Package Terminal AC [=p. 0% 17 9% 19 ALY% 53‘4]7 A3%
Bk ‘
PIR Foam | HVACSystem Type @ |
2m? | 2 Tlkw 114 wwi/m? 3,293
% Package Terminal AC (System 1) v o YIRS $ !
B Clone & Del B, Export Idf
* / PE MPE Foam Package Terminal AC 1 i 0% 12 A% 121 6% $3,489 aA5%
] ] \ ‘

5UN 4.12 N15iU38ULTIg AU

NN3UR 4.12 sgiiunAildanuuuirassgroumuueiiraswuuilildaauiy
fupnufousaruuuildawiusuanufous 3 visexilailduansetu Auaadulusunsuesi
A1 AHU Design Airflow , Cooling Equipment Design Capacity , EUI laz Annual Energy

Tagaziiudn A1 AHU Design Airflow ldiieafunisnaassiimsns seuudildidu
szuupsaslfuanieldlaldszuu Fan Coil Unit And Central Plant %38 seuuriauduan
drunanslagld Chiling AndilgdiAnuiaiu e Cooling Equipment Design Capacity aziifuine
Y99217U Sandwich panel (PIR foam) fiAtoedign sosawmdu EPS foam way PE MPE foam

muaeu duwuunlildaniudenunian Fasngauinianldauiu Sandwich panel (PIR

[

foam) Vi3 osusuanalindinutesfign aeguil 4.12 A1 EUI 9ziwiudn ndsiidauiuiy

U

AMusou asUsEudanasnulannnitndsilufiauiuiunauiou lae?l Sandwich panel (PIR
foam) fifA1esiian sevasuazilu EPS foam waz PE MPE foam snuanu dduwuudilald

AUULANNNTIER FeraneAnuIEdaitldauiu Sandwich panel (PIR foam) Inslindanuiies

N1 EPS foam wag PE MPE @up1 Annual Energy Cost agLdiuan Sandwich panel (PIR foam)

al

Azilanlrnenduiiteefian 1nn15AIUIAYELUILATY WU Sandwich panel (PIR foam)

9
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4.2 NANSNARBININUUUTIADIWABUNULLD I

Anwigunsaliildlumsiadianusou naassiadusouiiisuuszansnwves
avuiuauTou lneisugaugintguenuaznigluvesuuuinassgneunuues Wiguifigy
Auseunelusenitenan1sdaesiulusunsy Sefaira WAXNANITNAABIVBIUUUTIADIG
ADULNULUDS

4.2.1 msafiunwinandsuiisvanmgiinglukarnieuenveswuuingeg
oumuiweinlilldauuluseminderivesaaniouen fie dinzdFeu wagnianelu Ae usiy
gUdu naaatlansiuwuuaesgreunuesiuiismilaluwansunnuvuas Usswelne Tu
$ufl 28 werwnnAN 2566 FegUT .13 WelfiaSes midi LOGGER GL8A0 Fasngamaiinelu 9as
na1a¥u (sewInanan 11.00 u. - 13.00u.) Fs3Ufl 4.14 wazltin3ea midi LOGGER GL84O A

AMUSaUNEIUYINANAY (5811981 20.00 U, — 22.00 14.) éﬁgﬂﬁ a.15

JUN 4.13 wuudnaesgreumuiuesildldauiuy
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3UN 4.15 Aanuseuniglusuudiassgreumuuesnlildaauiuginaisiu

4.2.2 msaflunuinandsuieugunginiglukazaieusnveauuuinasag
ARUMULUDSTLE Sandwich panel (PIR foam) Wuauiuiumnuieulasldluszninsesinmes
Y] a o a a Y] N I a v a ~ A a
nilsn1euen Ao densdiseu wavndinslu Ao ulududy Tneawiuduuin 37.5 Jadluns
noaedlaenisiukuutassdreumuiesiuiAwileluwansannumiuas Usemelne luiui 29

WOWAIAN 2566 198 12.00 U. F13UT 4.16 1ilel4lATos midi LOGGER GL840 Snrgamyil
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A8y 929n8197U (58171981 11.00 W, — 13.004.) é’agﬂﬁ 4.17 uazl¥iA309 midi LOGGER

GL840 AAnuFouneluanansdy (seminenan 20.00 . - 22.00 ) faguil 4.18

UM 4.17 Aanuseuniglunuudiassgasumuiueinldauiu Sandwich panel (PIR foam)

F39NAN9TU
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JUN 4.18 Aranueumeluwuudnaesgroumuiueildauiu Sandwich panel (PIR foam)

FMNA19AU

4.2.3 mysuliunuwinanlisuiigugumgiaiglulazniguenveawuuinasds
AoumuLLesild EPS foam Luauiutumiufoulasldlsninsesinmwesnisnouen e
FangAiFou uazniannelu Ao ukududy Taeiauiufivuin 40 dadiuns naasslnonisiu
wuuiasdroumuieslufinmieluwansummumuas Usmelng Tuuil 30 nquaiey 2566
nan 12.00 u. faguii 4.19 WeldiAdes midi LOGGER GL840 Farngamaiiniglu %ranansiu
(5e3naa 11.00 U. - 13.00u.) Fs3Ul 4.20 uarlia3es midi LOGGER GL8AO ArA ey

Aelugana1sAu (S¥nInanan 20.00 Y. — 22.00 U.) ﬁqgﬂﬁ 4.21
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Ul 4.19 wuudaesdreuwiuesild EPS foam Wuawau

CaN

UM 4.20 Arauseuneluluuinaesgnumuuesildawiu EPS foam ¥3enanaiy
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JUN 4.21 Apnueumeluwuudnassgroumuiesildaniu EPS foam Y3enansdu

4.2.4 msantiunuinadIsuiisugamgiingluuazneuanveauuudnaes

5 a9 1 [ LY 4 \ J 1 ! CY I
AounuULUeINld PE MPE foam Wuawiuduanuseulagldlusenitwerivvesmilinguen fe

o o o A A o A = a a 9
denzdiSeu uaswdeniely Ae uugudy lagiiauiudvuia 10 dadiuns naaedlagnisiu
wuudnassgreumuuesiuiamialuaniamnumuas Usemalne Tuiun 31 wguniau 2566
81 12.00 U, A9gUN 4.22 Weldin3es midi LOGGER GL840 inm1aamainielu ¥aana1eiy
(5817196381 11.00 W. - 13.004.) fa3UN 4.23 uazliaTes midi LOGGER GL840 A1ATau

aelutrananafiu (szrinenan 20.00 . - 22.00 u.) faguil 4.24



UM 4.23 Aranuseunigluluuinassgroumuuesildawiu PE MPE foam %3ana1eiy

44



45

JUN 4.24 ApnuFeunsluwuudnaesgroumuueiildawiu PE MPE foam %3ananefiu

nnnsandununaassiadnlisuinguaiusouatslunazatguen
wuuaesreuvuuesuULlu 2 1anal fie 9a9na1ai (sewinanan 11.00 u. - 13.00u.) &9
v A

Sof 0.2.1-0.2.4 lgAFINN5197 4.4 uavdrenaafy (SenInanan 20.00 U. — 22.00 1) aLld

ANMAINNTIN 4.5
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M19197 4.4 M3Seuiisurnnuseungluluuinassroumuiuestnansiy

Temperature (°C)

AUIU
Atmosphere | At 30 mins | At 60 mins At 90 mins | At 120 mins
No
40.3 35.0 34.8 34.7 34.6
insulation
PE MPE 39.2 33.6 33.5 33.4 33.3
EPS 40.6 32.0 31.7 31.5 31.5
Sandwich
41.4 31.0 30.7 30.6 30.6
panel PIR

M19197 4.5 M3iSeuiiguAnuTeuneluLuuINAI AR UINUILETYINAAY

Temperature (°C)

AUIU
Atmosphere | At 30 mins | At 60 mins | At 90 mins | At 120 mins
No
28.5 28.4 28.4 28.3 28.3
insulation
PE MPE 28.6 28.4 28.3 28.3 28.2
EPS 28.4 28.2 28.1 28.0 279
Sandwich
28.5 28.3 28.1 28.0 279
panel PIR

INMINA 4.4 - 4.5 WAUIYUNYTNBUBNLUUTIAIGABUMUILESNINAT

melunuudaesgasunuies AANULANA1NYeRMuNlineuenuaznsluauIuiuANTa

Sandwich panel (PIR- foam) fiA1dinfian wansitduauieulauinian sesewn An EPS

foam daundu MPE-foam waz wuulifiauiu mud1dy nasduann1snaass Wuln audy

Sandwich panel (PIR- foam) fiuAusaulafan iszastuiasy

'
v a

dnnign
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5.1 N15NAABIN 1

MNMIMAaesil 1 ilediasinsUszndandsuveauuuiasgnounuiueslag
oufiumesnuin Aildnuuudassrsumuuesiasuuililldauiutuanuiounasiuy
Aldaurutunnudouts 3 vinezilaAlduandaetu Auandulusunsuazildn AHU Design
Airflow , Cooling Equipment Design Capacity , EUI lag Annual Energy

Tnazuiugn @ AHU Design Airflow TaltAgafunisvaaesiinge ssuuiléidu
szuuiAesUfuemalailaldszuy Fan Coil Unit And Central Plant w3e szuuviananduain
drunanslagld Chiling AfildFefidnivindu A1 Cooling Equipment Design Capacity agidiuin
A1v839aUIL Sandwich panel (PIR foam) fidtfesiian sesasundu EPS foam uag PE MPE
foam muay dnnuuiilaldauauiiannniian feaneanuiwedsildauiu Sandwich panel
(PIR foam) yhifiAdesuiueinmalindanutiosiign faguil 4.12 f1 EUI azufiudn wifsiifauou
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Anldarendsnuditosiign annnisAuiavedusunsuazlddn Sandwich panel (PIR foam)

Usendanaenuleeiian

5.2 N1SNAABIN 2

1nn1snaaesil 2 1unisveassadsnuaniizdi mvusnulusunsy wuii
RauMIN1EUBNLUUTABIE ABINUILETUINNINA LT ULUUTIADIAADUMLLLES AIAILLANAIS
vosgmgiinieusnuazagluauiuiuauieu Sandwich panel (PIR-foam) fenunniian uand
Tfueufoulduniian sesas Ao EPS foam 91ntiuLdu MPE-foam uay wuulifiauau
pudFy MEAUAANIINARDY WU aUIU Sandwich panel (PIR-foam) fuanufeulddiian

wszaztiuilsendniian



48
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Abstract

This thesis presents the design and improvement of
existing containers for energy efficiency for temporary
housing. by computer analysis and then compared with the

real model As for the design of the container, use the Sketch

Up program to design a 3D model of the container to be
symmetrical to the actual size, with dimensions of 1x1x1.5
meters. For energy saving analysis, the Sefaira program is
used to calculate energy saving by looking at the direction of
the sun to find a place. right set Use of heat insulation and
heat resistant glass film Including simulating electrical
installations by looking at the energy consumption in the
building. The container model will be installed with 2 types
of heat insulation materials to compare the heat insulation
ability between PU foam and Sandwich panel (EPS), then
measure the temperature between outside and inside the
container. to be compared with experimental results from
computer analysis From the experiment it was found that the
internal temperature was less than the external temperature.
Shows that the materials used to install can actually prevent
heat.

Keyword : Insulation , Seifaira
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Polyisocyanurate Foam (PIR Foam)

fLJ TECHNONICOL

Technical data sheet

LLC «TECHNONICOL — Comirnucton Systerss
emat rfoftectnoncol su

Wwvw. h-aurope com. wew lschnoncod su

PIR thermal insulation boards

Proprietary standard:
EN 13165+A1:2016

Product description:

Heal insulation maleral based on the rigid closed.cell {no less than 95%) polyisocyanurale foam (PIR). The
boards are facing with krafl paper, cardboard, giass lissue with mineral coaling (GTM), glass tsue with bitumen
coaling (GT8), aluminum foil {(F) or mullilayer facing (ind. water-resistant fof with papér foundation) and paper
facing with palyethylens. Due o their structure and production fealures PIR heat insulation boards have low
thermal conductivity, low water abseeption, high strength, and high fire resistance. PIR thermal insulation boards
s a thermal insulation material Resislant 1o weather and rot impact, they have extremely long service life (incl. in
corrosive énvironment and under high humidity). When exposed 10 fire, PIR thermal insulation boards form a
graphite protective Rayer on their surface. It prevents the flame spreading and sarves as a refiable protection

against further effects of fire.
Application:

PIR thermal insulation boards are usad in civil and indusirial buldings whilé installing flal roofing systems
with the profied and concrete foundation, waterproofing rolled materiais and ather types of waterproofing
materials. PIR thermal insulation boards can also be used for floor heating (ind. loaded constructions),

facades, plinths, and pitched rocls.

Product technical data:
Essentiai char I "
FF GTMIGTM | GTMGTB
d, somm 1.35 115 1.15
Oy 40mm 1.60 154 1.54
0 Somm 225 182 1.92
d 6omm 270 2.5 231
~d, Tomm ENEY PR3] pa:1]
d, Bhmm i EEC ] T08 |
G feeiitamintl £ T = L
d T00mm rR-5] TS 385 |
d, 110mm L1 [ %3] 325
ds 120mm 5.45 62 462
Gs 130mm 58 50 50
ds 140mm 8.35 558 538
O~ 150mm 6.81 517 517
Thamal conductivity
Ao (I ) 0.022 0.026 0.028
Thickness okrance T2
"Reacton © fre [ Cass E [ Class E | Class F

/f PLASTEK
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Transportation and storage:

Reaction 10 | Reaction 1o | Reaction 1o fire does not
Durability of reaction 10 fire against heat, fire does not fire does change with time
woathering, ageing / degradason change with not change
time with tisne
[ Dimenscna stabily Unoer specined
480 T0°C, W %NRH NPD NPD NPD
Temgerature and humidity condison
Deformation under specified easive
load and tamparatis prr—t— 40 WPa, 70°C, 1680 NPD NPD NPD
Compressive Sress or CS(10WY)150 CS[10\Y)150 CS(10\Y)150
Comprasaive sirengh compressive strengh =150 =150 =150
Tensie strengh
Tensie / Flexwal strengh perpendicuar 10 faces NPD PO NPD
Dutwl:zlg ::ompmsm strength against Com croep NPD NPD NPD
Short term water WE(P)0.1 WM 1.0 WLT) = 1.0
Water permeatiiy absorption
Flatness afer one FW2 55 FW2 =10 P2 510
saded weting
Waker vapour permeabiiity Vet vapour NPD NPD NPD
wan s ission
ACOUSIC AbsOmIon index Sound abecrption NPD NPD NPD
Nc No
Rekease of dangerous substances 1o the Rekase of dangemous hamsonized | harmenized No harmenized test
indoor environment subslances test method 15t mathod method available
available avalable
Confinuous gowing combusion Contnous gowing Ne No No harmonized test
combustion harmonz od hamoned method available
st mathod | test method
available avadable
The tiers NPD' [No Parformance Delermined) are indicated where N0 periomance i deckned

The boards shall be ransported in covered vehicles. PIR insulation boards shall be stored in shellered
warehouses or under shelter protecting them from sun radiation.

Package information:

Shall be packed in UV-stabiized fim and deiverad in pallels.

I PLASTEK

sales@plastek.net.au
www.plastek.net.au

~



Expanded Polystyrene Foam (EPS Foam)
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LARLISLE

InsulFoam Flat EPS

Overview

Carlisle’s InsulFoam Flat EPS is a rigid insulation board composed of
closed-cell, lightweight expanded polystyrene (EPS). This product &=
available in a wide range board sizes and densities that meet or exceed
the requirements of ASTM C578, Standard Specification for Rigid, Cellubar
Palystyrena Thermal Inzulation. InsulFoam Flat offers a long-term, stable
R-value and offers excalient dimensional stability, compressive strength,
and water resistance.

Features and Benefits

Labor and cost savings: no complicated hller panel systems; can be
mstalled in 2 single layer for thicknesses up to 407
Environmentally friendly: contains no ozone-depleting blowing
agents, may contain recycled material, and is 100% recyclable if
removed or replaced

Stable R-valve: thermal properties will remain stable over the
material’s entire servica e, no thermal drift

Moisture and moid resistance: does not readily absorb moishure from
the eswvironment, does not sustain mald or mildew growth

Proven performance: manufactured using the same chemistry since
the mid-1950s

Vanety of compressive strengths: available in more compressive
strengths than comparable insulation products

Panel Characteristics
InsulFoam is avadable in 4 x 4' (1220 mm x 1220 mm) and 4" x 8'

(1220 mm x 2440 mm) standard sizes and thickness from %" 1o 40"
Custom lengths, widths, and densities are availsble with minimal lead time.

sSYNTEC S

Applications

InsulFoam Flat is well-suited for a vaniety of single-ply roof systems,

including EPOM, TPO, and PYC, and sssembly types, including ballasted,

mechanically fastened, and fully adhered. Consult Carfisle Specifications

and Details for more information.

1. Install ooly as much insulation a3 can be covered by a roof
membrane system, and/or made watertight by the end of each day.

InsulFoam Flat should not be expased directly to solvent- or
petroleum-based adhesives and seatants.
3. Allow approximately a %" space between msulstion and vertical
surfaces or roof projections. Do not force or jam product mto place.
4. Inre-cover apphications, ensure no moisture is trapped in the new or
Loose-Laid Insulstion
Inatall InsulFoam Flat with continuous side joints and end joints, staggered
50 they are offset by a minimum of 12” from the end joints in adjacent
rows. insulation should abut tightly agamnst adjacent boards. Joints greater
than %" should be filled with the same insulation that is being usad in the
field of the roof. If insulstion is being installed over a thermal barmier or
existing layer of insulstion, or under a cover board, all joints must be offset
a mimmum of 6° between layers. When installing InsulFoam Flat directly to
a metal deck, the edges of the insulation paraliel 1o the deck ribs must be
soldly supported and centered on the ribs.

Additionally, for metal decks, ensure that the insulation has a thickness
that is adequate to span the nb openings. When conditions dictate, in order
to prevent wind blow-off or damage during installation, loose-laid insulation
should be weighed down or tacked into place with 2 minimal quantity of
mechanical fastepers.

LEED” Information

Pre-consumer Recydied Conent Up 1o 25%
Post-consumes Recycled Comtent 0%
Manufactering Location Anchorage, A
Puyahp, WA
Denon, CA
Chiso, CA
Mead, NE
Aurora, CO
Phoenx, AZ
Lakeing, FL
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CARLISLE

SYNTEC SysaTEMS

InsulFoam Flat EPS

Product Name InssiFoam | InsulFcam Vil InzaiFcam § IasufFoam IX lasufFoam XIV InsulFoam XV
Type ! Type Vil Type B Type X Type XIV Type XV
1wora 15psl 20 pad 25 p=l 0 pd 60 p=l

Nominai Density (pcf) 19 125 15 20 25 an

Thickness In Inches

0z2s ow 003 003 004 om 006

s o o0s ons oos o1 213

ors 0.06 008 om o 016 o1

1 008 oW 013 o o 025

125 on a3 016 0z 0% o3

15 213 0% 019 ors 031 038

178 o1 (1%1] (1574 0o ik 3 044

2 o 021 0% (1%e) oe 00

225 o 023 0zs 03 o 056

25 o 026 o oe aw 083

27 023 029 034 0.4 aw 089

3 o a3 032 (157] o0& on

125 27 024 o041 04 o8 031

as 029 036 044 ose a3 028

ans o3 0.9 oAy (1T:x) oms oM

B 0.3 042 [ 067 0s 120

425 035 044 053 on om 106

45 038 o4 0% ons o 113

4 040 049 0 o a®m 1.19

5 042 ose 053 083 1.04 125

525 oM 0ss 06s 083 1.0 131

55 046 osr 0 ow 115 138

Lrs Q48 080 or2 09% 1.20 144

6 % 063 0rs 1.0 1.5 150

625 o 065 ors 1.04 1.2 156

65 o4 0s8 081 1.08 L3 153

678 0% on 084 13 14 1589

7 o8 o3 0ss 117 1.46 .75

125 080 [ 0, 121 1.51 131

15 083 oms 094 125 1% 128

175 [:1=5 o3 oar 1.2 1.61 14

8 sy 023 100 133 167 200

825 089 036 103 1.3 L7 206

as on 029 106 Lo 1Ry 213

a7 o oM 1.0 1.5 12 219

9 on 094 113 1.5 188 225

925 o 096 L6 1.54 1.8 23

as on 099 119 15 1.98 238

ars o2 122 163 2. 244

10 023 ) 125 167 2.8 2%

800-479-6832 | P.0. Box 7000 | Cariisle, PA17013 | Fax: 717-245-7053 | www.carlislesyntec.com



CARLISLE

SYNTEC SYSTEMS

InsulFoam Flat EPS

Typical Properties and Characteristics

Property Typel Type Vil Typeli Type I TweXw  TypeXv Test Method
Nominal Deasity (pcf) 1 125 15 2 25 3 ASTM C303
C-Vaue (Conductance) - per inch '

BTUAN=F*°F) 0260 0.255 0260 0.230 0222 0217 ASTM C518
mw) -porimel’ g ags 1% 417 450 450 450 ASTM C518
Compressive Strength (psL 10% Geformstion) 1014 1318 1521 2523 0 80 ASTM D1621
Flexural Strength (mn 7| ™ /= |, -® H 2= (- 9 e A" ASTM C203
Dimenstonal Stabsty mzarum %) 20 20 20 20 20 20 ASTM D2126
Water Vapor Permeance (max pem., 1inch) |~ 5.0 as as 20 25 25 ASTM E36
Water Absorption (max. % wol ) "4 @w 30 lab < 20 20 ASTM C272
Capiitartty Y ¥ ol vome Nece Nane Nme None Non: -
Flame Spread | c 20 <20 <20 <20 <20 <2 ASTM E34
Smoke Developed | om0 w0aw 5030 15030 15030 15000 ASTM EB4

* Properes are basad on data proeded by regn mastEciers. hdepmdenl test agenoes and Caide.

800-479-6832 | P.0. Box 7000 | Carlisle, PA17013 | Fax: 717-245-7053 | www.carlislesyntec.com

0E.1721 © 701 Carisle. Casick 15 2 ¥sdomark of Carfiie:
INS_CST-0342 - “\nsad¥oam Fisl EPS Produed Dals Sheot™ LEED ks 2 rogisiored tradomank of 1he 1S, Groon Buliding Casncd.
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M-PE Alu-Max

Expanded Polyethylene Foam Test Result Standard

Tasgvaiuaiaa Closed Cell
Cell Structure

ANUKIULY 35 - 45 kg/m?3 ISO 845
Density
asiausau (37C) 0.0029 W/m k ASTM C 177

Thermal Conductivity

asaadiunia Water Absorption 0.00029 g/cm? JIS K 6767
AanuAIaN Y@ (70C / 22 1 ) Physical Stability +-05 TISI 1384-2539
anuaInuaalalaiu (55pphm) Concentrated Ozone Stability Not Changed ASTM D 1149
AuAINUAaaIsLAill Chemicals Resistance Not Changed ASTM D 1149
AstAaAevie Toxicity None Ref. Mat. PE-Foam
anrayn1saalyl Flammability HF-2 UL 94

A1 senumunsana Compression Strength 0.30 - 0.40 kgficm? ASTM D 642
fAravaruniun1sae Tensile Strength 95% JISR 3106
AAIEUMUNE UV Good

U.V. resistance

aangiilzanu Working Temperature -85C - 85C
a1en1sliou 10 years
Working Life fuadbfudnuazanstinu
Ansasiauivdanusau 95% JISR 3106
Reflectivity
AIANTANEANNTAY 0.05
Emissivity
ANURU 8 Micron
Thickness
Metalized Film Test Result Standard
ansagiausvdanusan 86% JISR 3106
Reflectivity
A1NNTANEANNTAY 0.14
Emissivity
AMUNU 37 Micron

Thickness



KIMO Thermohygrometer

<y sauermann «

Thermo-hygrometer

@ Easy to use
@) Hold-min-max functions

Features

« Relative humidity, dew paint and

temperature measurements
« Selection of units {temperature
and dew point)
« Hold Function
Technical specifications
Farametiry Measatng unils ALLiray
Accuracy® [Repetabiling Basarity, hysteress)
23NN 1S CulS'0
Redative hurvadity %A Fattory caliration unceraingy: 2 0LE8% RY
Dwift Snked 10 the temperature: 20 04y {T.20) SAH
BT<SCuT>5%)
Dewr point i, A =0LE% of readieg 2 06 °C_
Amsbiven lerrger ature ¥ 204% of eading 203 °C

l/_\
\V /I Selection of units

(2\/ Adjustable blacklight

« Display of minimum and maximum
values

« Configurable auto shut-off

« Backlight

Measarng range Resohtan
from S o 55 S8 H A
Fon 410+ C

From 20 0 470 °C o1
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General features

Meicuting dlement Diggtal sanir (CMOS)
4 lewa, LD metwodoy Dimwiraors 50 x 35 ek
Display 200w o5 s Wi 7 dgremss ekt
2w of 5.0% wilh 55 gt At

Cadle Colind, 045 1 Wngh, eepanding 10 24 m
Mauiing ABS, pronaction PS4
eyl Sheys
Euspain Gracives e R I NN EEE
Pawvr sepely 4 humeries AAR LR 1SV
Lattery e 150 hrsers
Kenbartce Mol gt
Corditicns of wie From 410 5. +50 “C I mon condersing
CC %A ) <oeditions Rrom 0 to 2009 m,
m‘ P Fram. 20 % 4 0 °C
Storage beesperature Feom: 20 % <80 °C
Aats sha-of! Adpstathe foes 0% 120 &
Weight 30g

Operating principle

Measurement of capaditive hygrometry

On the capacitive probes, 3 Sevsitive polymes Lapes rescts with the hunidity present between two metal layers which cover & glass sub-

i

Kit content

o Hygromeltry probe G 13 mm, 110 mm length
o Calibeation certificate
o Teansport case frel. ST 1109

Accessories

Hame

Magnesic peetecti housicg

Telescopi anteniion
1 o lonngihy, wath) e a2 2907

ASS Uadpat G

@15

RIE

stract. Water shsorption i6 & Renction of refatiys humidity of the sumounding emvifonment, and modities the didlectric constant. The
measured Signal & directly propomional 1o the relsten homidity and independent co the ambient pressure.

l.‘..:ﬂnwnl

§ o C{RH )=

Gagx&x 4
d

A seconde  Clae wbenac ez

Semiconductor temperature sensor

The direct tersion of & siicon diode is dependent on the temperature, in accordance with the loliowing equation:

Vo =V (1T )V, (1T )+ (nKTiq)InlT JT)+ (KTiIn(C/IC,)

Warranty

struments have |-yesr quarantee for any manufacturing defect (return to our After-Sales Service required for appraisal).

Maintenance

We carry out cal@eation, adjstment and maintenance of your insruments 1o guarantee a constant level of quality of your measure-

C & Capacty of retatvw huradily wovar
t, ¥ Frirtw Sam:ioc paanitturg,

T = Semperatos iy Ceben
¥, = Veitage of fw bart g o the daskte 2wz
W = Vuitagy of Saband pua e T awd T,

ments. As part of Quakity Assurance Standards, we recommend you to carry out & yearly checking,

WwWWw.sauermanngroup.com

A 3 Destrodes ares
d = Dectrodes acey
HA » Relatrvw hurwdey

K < bokorwre rorstaw
G = chany of a1 seczes
7 = Depangert caraeat! 3! fw FnereTere

65

cex

FT_EN < BOT0 < 10VHIA7 < Non-contractuad d oo mn &= We s erve the rig e oo reod fy the d e & 6 of our produ o witho ut pricr nos on




=
.
-

Un1s@nwen 2560

Un1sAnuen 2565

= 4
NNIUNIRgATIU

Un1sAnuen 2561

Un1sAnwen 2565

= 14
NNUNIRgATIU

66

UseiRdeu

Yo-wwdna WILNUANIUA GUee

U hau Ua 5 flugneu 2542

Us299n15ANEI

ASan13@nesesuIsaLRnwInaulane

=

l5asguaTsyIIMennAY a3eys

9

F5an1sAnEIMmINTSUANERTUUSR A1ATvIFnTsulndn

anrdumalulagnszasunadiAnmmsaInnseds

T59usinngdu nssalnwsusenelne

Ya-uuEna WFUInY WA
U ey Ui 23 unsAY 2544
Us299n15ANEI

dusansAnwsesuiseuAnenaulaney

LSATHUNINNIYATL INYTUS

A5ansAnedmINTsuAansTuan n1advdenssuludn

andumaluladnszasunandinummsatansy s

Usum JEC : Tasenssalnidnateddy 9 wendiana



Un1sAnuen 2561

Un1s@nuen 2565

=2 v
NNIUNIAnAIDU

sy

\
|

Un1sAnun 2561

Un1sAnwen 2565

=2 v
WNIIUNIAnATIU

67

Fo-uuena Weiinseu NAududnd
U wou Uiim 31 WeyAIAY 2544
Uszifin1sAnun

ASan1s@nusesuIsauAnwnaulane

L39S HUINIIENTINNTUIYINGNSE NS

F5ans@neimInssuaansTudia n1aivenssuludn

antumaluladnszaunaliInumnsalan sy s

l59usinngdu nssalnisusemelng

YB-UINEND wnanUiaas nalsas
AU Hau Uin 20 Ju1Au 2543
Us2I9n15ANEI

LYY

FSans@nusesuIsauAnwInauUane

o

IsaSsunnloas ussue

ASan1sAnEIAINTSUAERSUMNAR A1ATITIFINTSU NN

anfumalulagnszasundninummsaianseds

[

A (UR1UU)

LY

USuN 1913404 319





