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HIOKI Earth Hitester
Brand : Hioki Model : FT 6031 S/N : 170638498

T HIOKI

FTE031 EARTH TES

CSS CALIBRATION CO.LTD.
OO 2, T. BANMAL A. PAIKISRET,
4 20 TCL. : O-2147-5760 FAX. : 0-2147-5761

P EMAIL : SALES_PROGRESSCHOTMAIL.COM

CERTIFICATE OF CALIBRATION

CERTIFICATE No. : PRC21 - E77
RECEIVED SERVICE No. H PRC - 0702
SUBMITTED BY H TESTING SOLUTION CO.,,LTD.

158/1 Boromrajchonni Rd., Chimplee ,Talingchan
: Bangkok 10170

EQUIPMENT H EARTH TESTER
MANUFACTURE H HIOKI
MODEL : FT 6031
SERIAL No. : 170638498
1D No. H N/A
AMBIENT TEMPERATURE : 23+-2  °C (IN-HOUSE )
RELATIVE HUMIDITY H 55+/-20 %RH
RECEIVED DATE : 2JULY 2021
CALIBRATION DATE : 5JULY 2021
ISSUE DATE H 7JULY 2021

‘ on [Usinsa naEUSSY T
D PrQCRESS CRUBAATION CO.LTD.

CALIBRATION METHOD :

THE INSTRUMENT WAS CALIBRATED BY COMPARISON WITH MULTIFUNCTION CALIBRATOR

MEASUREMENT UNCERTAINTY :
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON STANDARD UNCERTAINTY MULTIPLIED BY
A COVERAGE FACTOR K =2, WHICH EFFECTIVE DEGREE OF FREEDOM Ve(f>100 CORRESPONDS A LEVEL OF
CONFIDENCE OF APPROXIMATELY 95 %

CALIBRATED BY
Mr.PURISAN LAKASORN (Mr.CHARUN BOONTIA )
Vit mads Tegdu d1in 158/1 ouuusisull WasBmE wwapAY nguvme 10170 T, 0-2880-1664 ufind. 0-2884-1665 Ty LP,ETF‘S}EE&[‘,"JS(, o il e et ‘\wgt{ﬁllm O, S ALIBRATION:Co,L4d
Testing Solution Co.,Ltd. 158/1 Boromrajchonni R, Chimplee, Talingchan, Bangkok 10170, Thailand Tel: 0-2884-1664 Fax. 0-2884-1665 PAGE LIS
FA-ADM-022
g ESS CALIBRATION COLTD. gess S CALIBRATION CO.LTD.
TRZO TEL. : 021a7 STE0 FAX. 10Z1a7 576 TEO YEL. : 02147 SFEO FAX. 1 0E19T S TE
CERTIFICATE OF CALIBRATION CERTIFICATE OF CALIBRATION
CERTIFICATE No. :PRC21 -E77 MODEL  : FT 6031 KRN PRC21 -E77 MODEL  : FT 6031
RECEIVED SERVICE No. . PRC- 0702 SERTALNo. : F083ais8 RECEIVED SERVICE No. PRC - 0702 SERIALNo. : 170638498
EQUIPMENT : EARTH TESTER ID.No. : N/A EQUIPMENT : EARTH TESTER ID.No. : N/A
MANUFACTURE : HIOKI CALIBRATION DATE  : 5JULY 2021 MANUFACTURE : HIOKI CALIBRATION DATE  : 5 JULY 2021
REFERENCE STANDARD : RESULT OF CALIBRATION ~ :  WITHOUT ADJUSTMENT
DESCRIPTION SERIAL NO. CERTIFICATE NO. DUE DATE FUNCTION : EARTH RESISTANCE TEST
MULTIFUNCTION CALIBRATOR 9649048 WK2008-003-110 23 AUG 2021
DECADE RESISTANCE 6366G14 WK2008-003-111 23 AUG 2021 RANG STANDARD SETTING UUC READING O — UNCERTAINTY
OF MEASUREMENT
1000 © 98 Q 10 Q 020 Q 0034 Q
TRACEABILITY : 99.8 Q2 100 Q 020 Q 0.034
- THE MEASUREMENT IS TRACEBLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT NIMT 498 Q 500 Q 200 Q 0.034 Q
- THE MEASUREMENT IS TRACEBLE TO THE INTERNATIONAL SYSTEM OF NATIONAL INSTITUTE OF METROLOGY (THAILAND) 998 Q 1000 200 Q 0.034 Q
RESULT OF CALIBRATION  :  WITHOUT ADJUSTMENT 10kQ 0.98 kQ 10 k2 002 kQ 0.034 KQ
2.98 k2 3.0 kKQ 0.02 kQ 0.034 kKQ
498 k2 5.0 kKQ 0.02 k2 0.034 kKQ
9.97 k2 10.0 kK 0.03 kQ 0.034 kQ
CALIBRATION DATA 100 KO 9.7 kQQ 10 KQ 030 kKQ 0.034 kKQ
FUNCTION : AC VOLTAGE ( INPUT TEST) 29.7 k2 30 KQ 030 KQ 0.034 kQ
Applied Input UCC Reading Deviation (%) Exanded Uncertainty 49.6 kQ 50 kQ 0.40 KQ 0.034 kKQ
100 V @ 50 Hz 997V 03V 022V 99.6 k{X 100 kKO 0.40 kO 0.034 kQ
220 V@ 50 Hz 2197V 03V 030V 200 kK2 99.7 kC2 100 kO 030 kQ 0.034 kQ
300 V@ 50 Hz 209.6V 04V 035V 129.7 kQQ 130 K 0.30 KO 0.034 kO
149.6 kC2 150 K 0.40 k2 0.034 kKQ
199.6 kC2 200 k2 040 k2 0.034 kQ

PAGE:2/3

COMMENT : THE RESULT REPORT IN THIS CERTIFICATE REFER TO THE CONDITION OF THE CONDITION OF THE INSTRUMENT
ON THE DATE OF THE CALIBRATION AND CARRY NO IMPLECATION READING TO LONG-TERM STABILITY OF THE INSTTRUMENT

End Of Report
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Brand : Kyoritsu Model : KEW SNAP 2 S/N : 1168230

€SS CALIBRATION CO.LTD.

OO0 2, T. BANARAL A. PAIKIKRET,
4 20 TEL. : O-2147-5760 FAX. : O-2147-5761
EMAIL ; SALES_ PROGRESSCPHOTMAIL.COM

CERTIFICATE OF CALIBRATION

CERTIFICATE No. 3 PRC21 -Ell1
RECEIVED SERVICE No. PRC - 0914
SUBMITTED BY TESTING SOLUTION CO.,LTD.
158/1 Boromrajchonni Rd., Chimplee ,Talingchan
:  Bangkok 10170
EQUIPMENT 3 AC/DC CLAMP METER
MANUFACTURE 3 KYORITSU
MODEL H KEW SNAP 2056R
SERIAL No. H 1168230
1D No. § NA
AMBIENT TEMPERATURE ) 23+-2 9¢ (IN-HOUSE )
RELATIVE HUMIDITY 554/-20 %RH
RECEIVED DATE 3 14 SEPTEMBER 2021
CALIBRATION DATE H 16 SEPTEMBER 2021
ISSUE DATE H 17 SEPTEMBER 2021
‘ wssh meiustt Swlis:
CALIBRATION METHOD : N '%;%: RUBMATION 0 ATD:

THE INSTRUMENT WAS CALIBRATED BY COMPARISON WITH MULTIFUNCTION CALIBRATOR

MEASUREMENT UNCERTAINTY :

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON STANDARD UNCERTAINTY MULTIPLIED BY
A COVERAGE FACTOR K = 2, WHICH EFFECTIVE DEGREE OF FREEDOM Veff>100 CORRESPONDS A LEVEL OF

CONFIDENCE OF APPROXIMATELY 95 %

CALIBRATED BY
Mr.PURISAN LAKASORN

APPROVED BY

(Mr.PORNSAK PALALUM )

it wrals Togdu 1in 158/1 ounussmooutl wvadlind wwandeiu nqunna 10170 Tns, 0-2884-1664 wiind. 0-2884-1665 This certificate may ot be reprotee Sihor o in full except with the prior writen app A5t e YROGKIRS CALIBRATION Co.lud.
Testing Solution Co, Ltd. 158/1 Boromrajchonni Rd., Chimplee, Talingchan, Bangkok 10170, Thaiand Tel: 0-2884-1664 Fax. 0-2884-1665 PAGEL 108
FA-ADM-022
Gﬁiﬁcﬁ%m&% Qﬁ,‘:‘.‘ﬂﬁf“l’ﬂ!‘ﬁ&‘.’#
TIEO TEL. 1 OEIT SO FAX. 10 =T STG : A
CERTIFICATE OF CALIBRATION CERTIFICATE OF CALIBRATION
CERTIFICATE No. :PRC21 - El11 MODEL : KEW SNAP 2056R CERTIFICATE No. :PRC21-El11 MODEL : KEW SNAP 2056R
RECEIVED SERVICE No. :PRC- 0914 SERIALNo. : 1168230 RECEIVED SERVICENo.  :PRC-0914 SERIALNo. : 1168230
EQUIPMENT 1 AC/DC CLAMP METER ID.No. : N/A EQUIPMENT :AC/DC CLAMP METER ID.No. :N/A
MANUFACTURE : KYORITSU CALIBRATION DATE : 16 SEPTEMBER 2021 MANUFACTURE : KYORITSU CALIBRATION DATE : 16 SEPTEMBER 2021
REFERENCE STANDARD : RESULT OF CALIBRATION ~ WITHOUT ADJUSTMENT
DESCRIPTION SERIAL NO. CERTIFICATE NO. DUE DATE CALIBRATION DATA
MULTI PRODUCT CALIBRATOR 2490816 E21-0410 5 MAY 2022 Fuction : DC CURRENT
DIGITAL MULTIMETER 9649048 WK2108-299-382 28 AUG 2022 RANGE Allited input UCC Reading Deviation (#) Exanded Uncertainty
DECADE RESISTANCE 6366G14 E21-0903 10 SEP 2022 Auto | 600.00 A@ 50 Hz 599.5 A 05 A 011 A
1000.00 A @ 50 Hz 995 A 5 A 039 A
TRACEABILITY :
- THE MEASUREMENT IS TRACEBLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT NIMT
- THE MEASUREMENT IS TRACEBLE TO THE INTERNATIONAL SYSTEM OF NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION ~ WITHOUT ADJUSTMENT
CALIBRATION DATA RESULT OF CALIBRATION ~WITHOUT ADJUSTMENT
Fuction : DC VOLTAGE FUNCTION : RESISTANCE TEST
RANGE Allited input UCC Reading Deviation (+) Exanded Uncertainty
Auto 600.0 mV 599.2 mV 0.8 mV 0.09 mv RANG STANDARD UNCERTAINTY
60V 592V 01V 0.09V SETTING UUCREADING DEVIATION | MEASUREMENT]
600V 5992 V 01V 0.09V 6002 | 10000 &2 99.4 Q 0.6 Q 0.034 Q
600.0 V 5992 V 08V 0.09V 20000 Q 199.4 Q 0.6 Q 0034 Q
400.00 3992 Q 08 Q 0.034 Q
600.00 599.2 2 08 Q 0.034 Q

CALIBRATION DATA
Fuction : AC VOLTAGE

RANGE Allited input UCC Reading Deviation () Exanded Uncertainty
Auto 6V 594V -0.06 V 0.09 Vv
60V 5992V -0.08 vV 0.09 vV
600 V 5992V -0.8 V. 0.09V

COMMENT : THE RESULT REPORT IN THIS CERTIFICATE REFER TO THE CONDITION OF THE CONDITION OF THE INSTRUMENT
ON THE DATE OF THE CALIBRATION AND CARRY NO IMPLECATION READING TO LONG-TERM STABILITY OF THE INSTTRUMENT
End Of Report..........
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3 Globe Valve 2 CRANE 4 62
q Ball Valve % PIETRO FIORENTINI 15 62
5 2 Way Valve v PARKER 8 62
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i Safety Valve % ANDERSON 3 62
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17 Ball Valve Y PIETRO FIORENTINI 2 62
18 Filter 20 PIETRO FIORENTINI 2 62
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5 Ball Valve 1% PIETRO FIORENTINI 2 32 - 15 Check Valve 12 CRANE 1 32 -
6 Ball Valve 2 PIETRO FIORENTINI 2 32 - 16 Ball Valve 8 FLOW-TEK 1 32 -
7 Safety Valve 1 ANDERSON 2 32 . 17 Ball Valve 6 FLOW-TEK 3 32 .
8 Check Valve % CRANE a 87 5 18 Ball Valve 6 ENERGY 1 32 vh Compressor No.1
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22 2 Way Valve Y PARKER 1 a7 -
25 Pressure Gauge 4 N/A 1 a7 -
24 Temperature Gauge 4 WIKAI 1 - -
25 Ball Valve 4 FLOW-TEK 1 a7 -
26 Ball Valve A FLOW-TEK 4 a7 -
27 Filter 20 FACET 1 a7 -
28 Ball Valve 1 FLOW-TEK 1 a7 -
29 Ball Valve 2 FLOW-TEK 2 a7 =
30 : Ball Valve ‘ 3 I 2 a7 Gas Turbine 1,2
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Tufinm 198BUTHUUYIResTINmA (NG ) ASUSE 5 0

a4 v "
83InAUMN (Ultrasonic

L) jpiat isurement: UTH
yngeuuazAsaeulae : U3 e Tgdu 17
e / szuuvie : U3t fladl Bud Saim anen (1)
fpsaunsaeds / szuuvie : Ui fiadl Bud in anen (1)
Anuilvihmvedey : 7@@ 418 wyi"?i 1 fwauun’ Sunanduiyi Sminvsduys S
wmsguilles : ASME
|Steel Pipe Design Formula P = 70'2'35 x FET
Where
D = nominal outside diameter of pipe ; mm
E = longitudinal joint factor obtained from Table 841.1.7-1 = _ 1.0 Steel Pipe Seamless
F = design factor obtained from Table 841.1.6-1 = 0.40 Location Class 4
P = Pressure ; Mpa
S = specified minimum yield strength ; Mpa (see Appendix D) = 241.32 Mpa, Steel Pipe API 5L Grade B
T = temperature derating factor obtained from Table 841.1.8-1 = _1.00 60 Deg. C
t = nominal wall thickness ; mm.
Internal Pressure Design Thickness Calculated by, t I
28 x FET
syuuvierisugunsaiuFup AU Regulaton) luannilmauny
Pipe Working Pressure | Thickness Calculated | Thickness Measure.
tem Remarks
Norminal Size | @ Outside (mm) (Mpa) (mm) Min (mm)
1 8" 2191 6.20 7.04 10.99 Accept
2 10" 2131 6.20 8.77 11.01 Accept
syuuvievdteanangUnsaiuFuANiY Regulaton) luanniaduy
Pipe Working Pressure | Thickness Calculated | Thickness Measure.
Item
Norminal Size | Outside (mm) (Mpa) (mm) Min (mm)
3 8 2191 416 a0 845
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Sdn inada Togdu e

Yufinn 2 yuLYiefieeTNYIR (NG ) AsUSE 5 1
namsRsINEsuNTs iaATIv fetrdasTar i (Ultrasonic Thickness Measurement: UTM)
szuuvielulssau
Pipe Working Pressure | Thickness Calculated |  Thickness Measure.
tem Remarks
Norminal Size | Outside (mm) (Mp2) (mm) Min (mm)

4 4" 1143 4.14 245 9.08 Accept

5 6" 168.3 4.14 3.61 1267 Accept

6 8" | 219.1 4.14 4.70 7.66 Accept

Fu e U imiveceuuasavisaey 19 WunAY 2565 @y 19 waumau 2565

oA . g v P
Fu idieu T insmedeuussasivaeundeisly AUVBMNUAYDINTUFININGII Y

fimngmanaseunsaiShivhatsan iy seiu 2 %f/ Fuil 19 wqwnew 2565
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Vuiinm 29ABUTEULYEMeETINmA (NG ) ATU215E 5 Y
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HANIATIVABUNITINAIINUT mgm?anﬂn’nwm Ultrasonic Thickness Measurement: UTM sruuvislulsean
yaeuuazATIvaaulag : U3 ks Tugdu $ain Ny T
S R SN Plpe Stze Thickness Measurement (mm)
Wreas / seuuvie : Ui el 1Bud 911l @ (1) ftem Min. (mm.) | Remarks
— e — (inch) 1 g 3 a 5 6 7 8
HATEUATEINN / SEULYie : Ui ol 18ud St anwn (1)
" e — . e . 5 908 | 93¢ | 936 | 941 | 960 | 954 | 9.65 | 945 9.08 Accept
ANUVIVININAFBY @ o }Sl?"ﬁ 418 Vﬂ&vl 1 Aauuns a'\mﬂﬂUUVﬁi{T ‘Jﬂ'}jﬂj o
6 6" 1298 1297 13.05 13.10 13.08 1299 1267 1219 12.67 Accept
lﬂﬁiﬁ'\uﬂﬁvmagu o ASME B 7 8 7.85 7.80 791 7.66 7.84 769 7 715 766 Accept
Measurement Position
8 1 2
- p Fuitou T Mimsvadeuuazameaey 19 WownAY 2565 fla 19 wqunie 2565
Fu ifeu D hmsveseuuarasnaeunidely audarmunvasnsugsiandsanu
o B —— gdl
6 4 fongmmaaeunsniShivhawanimiu sziu 2 %ﬁf/ Ul 19 wwnau 2565
5 [ —,
szuuvierisuitgunsaiuiuauiu (Regulator) luaniiinaumu
Pipe Size Thickness Measurement (mm) Min.
rem | . oy | PEmES
Inci » - v o
L 2| 3 4 5 6 T B mm ArNTVAEBULALATINABY A Fufl 19 wouanay 2565
1 8" 11.03 11.06 10.99 1112 11.09 11.04 11.03 10.99 1099 ( \ﬂﬂ{]f\ﬂ\ﬂ ﬂﬂu?mﬁ%‘ﬁ. ) \ﬂﬂmuﬂ\‘fu'm H @n.3447
2 10" 11.48 1141 | 1157 11.66 11.48 1165 1143 11.42 1141 Accept

szuuviendieantngunsaiuiuanudu (Regulator) luanifiniuau

Pipe Size Thickness Measurement (mm) Min | ‘
tem Remarks
(inch) 1| 2 3 4 5 6 7 8 (mm)
3 9.10 8.85 8.95 8.90 8.55 8.45 8.52 8.57
a 8" 9.55 9.27 9.31 8.64 8.54 8.60 8.77 8.64
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F74

9auMNANUAY (Land Surface Temperature)

1. anuunvesmsine

iesndriinnuianmaluladermanazniasaume(esdnisumw): anen. lésunmsineain
U3EW LoueaLea wauasmed n3U (Usewdlng) 1 Wisudumsiieseiuasyszinanadoyanduniia
Youlnsuanaduguunn AN uia (Land surface temperature) wiasidussansaidoa viiinlasanis
Tsslrifuund leuansanuuansinsssrinsgumgdiuiuinalassnmslsdliihuasiuilndifedas seu

Fedulvg dunuianusenaun1sgnaingsy NumnunsnIsy wasuasyuwy viviivelddutoyaiiugiy

(%
a

YDIQUNYINURITINATOU (NAAEUNUNITS)

2. Tasenslsalnfuuni

Tassmsisslnduuns Wulselainsguu (Co-generation system) Tnglasenisiimndeniswanldia
aeanUsvann 137 wnednd lodhgeanuszann 30 du/dalue dibugegaussanm 5,500 dunmby
AUEGU

2.1 ananduan

Tasenslaslifinuumy dudunslaouien fad 15ud $rin endnnseualiiifisdusesiua
Fosmslinszualnillufiufiarugnamnssedeanian nduniy3 Witssme Tasnnssmelituns
InlfdhendauwiaUsemealng (nni.) wazlssaugnamnssusneg aeluaiugnaingsye

failasamadinszuannisudnuuundsuday vie lauueisdy fwsenoudsgunsaiddail
1) 3 osrdaluiaswiuineg 2 %A WUy Dry Low NO, Combustion 2) wihonanleun (Heat Recovery
Steam Generators : HRSGs) 2 40 3) 1a3asrialniiuiuloun 1 4 lnsasldndndmst 3 via ldun
nszuali loth uaziifu Tnsannsordauazsmhelisulssnugaamnssunieluaugnamnssu 39

A ey

nszualninvzgndtussuuangds auia 115 uwaz 22 Alalad dmsuomndanldlunisudnmeiie

1%

555UIRNUTEN Uan. 91170 () TnglduSnandemaaussuna 23.3 arugnuienvln/iu @ity
gadlasimaduinfuiuinanauegnamngsu Ysinageanussann 5,975 gnuiAiuns/u

2.2 NiNg
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(% = o [

lasesnistsalndiuuys Aseggnentunsus JamdinusTuys Sumaadswuunviingiay 2041 g
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NNUNEIUgRamNITATRanTM nduniys Ussana 15 Alawns
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3. szuunan Iniuazaudoausau (Cogeneration System)

szuulamauueLsty ( Cogeneration) Aoszuufiliindandsnulniiviendanuna wazfinsld
Ustlordnmdanumiudoulunasioiiu Tnsendoidomdundaioniu Gegyilifunumandamdan
Tusimiignainszuumssandug

welulagszuundandanuauieusi wuadu 2 sUuuu audnwagnisvienu fansanldain
Sdumsihmdsnuanufoululdusglond ssuulanuiueisiuindnsuu (Topping Cycle Cogeneration)
Aoszuuiindnmdsnunaney udnhmdsnundeuivdslulivsslen dussuulamuuesiuindnsa
(Bottoming Cycle Cogeneration) agiin1sindsanuninudeululivsslonineuiias ndandsnulniuie
NANUNA

FenmimalulaBusias unuutreiululdaudu Jusgfuamumnzamesusaranulsznaunis
Tnsfinnsannvdeveadomdeivld auamuesdsnuauieuiideints dnuvazmsldauieunas
Ihwedlsesnu namsldau fuunisneadns wazoulunudundes Hudu

3.1 szuulauueisdusiinfeiuladl

szuvriaiUsznaude wisstuinleth ndestuiuledr Taeldidomaavar favdeiemauds
ndnnsvhaufe Weimdssgnileudgiosslwiiieliaruiounrtilueies Audaleh ddldlothenn
84 (Superheat Steam) figauninazaudugs lothagluduiniastoiulovnldmdunan fsaunsoily
Tuindesdionasngg 1wy du reumsawes viawdsuzidulnilasduiniossudaluih dnlethileanain
insesannsathluldlunszuiumssansdely

3.2 S3UUTALRAULUBLS TUSUANIAURY

¥
=

AVaNNNTYINUAD ARUINTALYDIALENDINIAIINNEURN kavtidgraunlull Wolndazgnia
dnwanfueiniakazassda iafesfouarnmanlniidu fegvenedininuedostaiuing wnuves
insesfaufmazseluduiaiosdulaii iendnnszualniih diufrefeuiivdssandeiufeazilonmyi
Uszanas 450-550 ssraidoa fnadeuiiannsoiluldduunddimnudeu wWendnlotiinmuiusg
vierhlUlflnensadieldlunszuiunisuae

3.3 szuulaualsturiianiaseudenlndinngly

syuuilansouvsldmudssnnaieseudidu 2 odn fie wadessus Spark-lgnition Engine 914
I

Walndavansetwsssunmdudends uagiaseseus Compression-lgnition Engines agldunsiufiea

v
= o o

veundum i dudomds ndwuindaldeglugag 100 kw. fis 10 MW. wisuauseauiieanuieglugy
vosinglowdy Umaeidudeguuazindundedu Jsnsindsnuaudeuldldenaldgiu Waste Heat

Boiler Tun1swanlauusainsou
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4. NMIAUIUAIUNYANURY (Surface Temperature) MnTayan1uiiey LANDSAT-8

4.1 Wunfne

Tasanisladbiduuns drvauuns dnendunsys Jminusiduus Indaiugnainnssy

2 v ¢ a s a & A | @ A a & A 1Y °
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U513uys fimngiunniinseiuduansds sneusedunmy Smiausauys anmgionialidnyureugy
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4.2 SumpunsAnEN

4.2.1 dayanaiisuitldlunising

U83aINATEU LANDSAT-8 TIRS, Band 10 (AUE12AAY 10.60 -11.19 UULLAT) N30T
AAUBUNTUIAALT DU (Thermal Infrared) Path/Row 7l 128/50, Lia1018n W UsEaNes 10:31:40 WK
aUszmelng) daiuasidoavesnin (Spatial resolution) 7i 100 wins (uvaued Band duq leun
band1-7 uway band 9 9zfinuandenninil 30 wes seandoadmisned 1) Fadutaeduiunldly
nsmAgangiAafL (Land Surface Temperature : LST) U3ailassnisTsslnihuuniuasiiuilndides
Tnoidondeyaninaadion LANDSAT-8 Tufuil 14 nuatius 2564 Lnanaiea1wyszanal 10:31 Ufin1

(narlsewalne)
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mswﬁ 1 wands8azLden Satellite Sensors U89 LANDSAT-7,8

Landsat-7 ETM+ Bands (um) Landsat-8 OLI and 77RS Bands (um)

30 m Coastal/Aerosol 0.435-0.451 Band 1
Band | 30 m Blue 0.441-0.514 | 30 m Blue 0.452-0.512 | Band2
Band 2 30 m Green 0.519-0.601 | 30 m Green 0.533-0.590 | Band3
Band 3 30 m Red 0.631-0.692 | 30 m Red 0.636-0.673 | Band 4
Band 4 30 m NIR 0.772-0.898 | 30 m NIR 0.851-0.879 | Band 5
Band 5 30 m SWIR-1 1.547-1.749 | 30 m SWIR-1 1.566 - 1.651 | Band 6
Band 6 60 m TIR 10.31-12.36 | 100 m TIR-1 10.60—11.19 | Band 10

100 m TIR-2 11.50—-12.5] | Band 11
Band 7 30m SWIR-2  2.064 -2.345 | 30 m SWIR-2 2.107-2.294 | Band 7
Band 8 15 m Pan 0.515-0.896 | 15m Pan 0.503 -0.676 | Band 8

30 m Cirrus 1.363-1.384 | Band 9

U ¢ <

ToyaanaTiisy LANDSAT-8 lasudeyaainaniifudnyanmunifieudisiw fhundnseidu

Uaya level 1 FaHIUNTLUIUNITUTULANIG Radiometric Wag GeometricCorrection agludnumuzdoya

Y

GeoTIFF Format

4.2.2 F3n1IAUINARUNYRNUHIAY (Land Surface Temperature)

A 1

foyan1aiites LANDSAT-8 TM, Path/Row 71 128/49 idenian1zdas band 10 fignusuud

[
a

ANUAIALARBUNIYHAAATUAY FzgninanAIN A liuRIUSnalasINslsalnindua

YUIA 55 WINEINA hasNUNINAREs AIS18aZLDYANUIUNDUAIT

1). W& suAn Digital Number (DN) 484983 8311071247 83 LANDSAT-8 TIRS, Thermal Infrared

Sensor (band 10) idusn Spectral Radiance faaun1sfi 1 (USGS, 2013):

aunsi 1 L, =0.00033422 x DN +0.1

e Ly, @8 A1 Spectral Radiance fvieidu W/(m?Zsterpm)

DN #e 1 Digital Number va3faya band 10 wiaeidu W/(msterpm)

ﬁ



veuuninAlulagoomAuamDansauind (oAmMsurIBU)

SQUFINUT SNENFNE0S 308 HAtUDONSSL

E-mail: info@gistda. orth | Tel 0 2141 4444 | www gistda orth

| 200
2). 4 & ouan Spectral Radiance 1U v uan Brightness Temperature, T (15 ® Black Body

Temperature) AuALETLS §aauni1sa 2 (LANDSAT Project Science Office, 2002)

KZ

aunsi 2 Tg=———=<
1SN B K,
In| —+1

A

dlo T, e e Effective at-Satellite Temperature iag Kelvin, K
Ly #® A1 Spectral Radiance fuuaoidu W/(m?sterpm)
K2 uag K1 AoA Pre-launch Calibration Constant @ 3ivuadmiuteyaaina1iien
LANDSAT-8 TIRS sl
A191991 2 T18azldenlaya (metadata) &m3U TIRS Thermal Band Calibration Constants (U.S.

Geological Survey, 2013)

Constant (Unit) Band 10 Band 11
Radiance Multiplier 0.0003342 0.0003342
Radiance Add 0.1 0.1
K1(watts/(meter squared * ster * um) 774.89 480.89
K2(Kelvin) 1321.08 1201.14

3). Angamniiluaunisdiauuasduaiis1dean back body Fetfudtemeguugiifiuinfuiiuviage
ﬁ]zéfaﬂﬁ’]ﬁqﬁqﬂﬂiLLﬂJ%’ﬁf\nﬂ%ﬂUﬂﬂqmﬁuﬂa (spectral emissivity according to the natural of land cover)
917 Snyder et al. (1998) lalauanIsAIUIAINIAT Lﬁaﬂ%uﬁqmmﬁmiﬂamﬂéaUﬁﬂﬁuﬁa (emissivity
corrected land surface temperature; S;) FIruInIMNAIIEUTUS SeaunsTi 3 (Artis& Carnahan,
1982)

Tg

1+(ﬂ,xT%jlng
P

e St A ANgMANNURT U Kelvin, K

aunisn 3 S,

Ts A9 A" Effective at-Satellite Temperature 2y Kelvin, K
A fo muenAduves Emitted Radiance Sadenldrnansdl A = 10.6pm
e e AuadsnsUanUdesiBandy (Spectral Emissivity) mﬂﬁuﬁmwmm Fasniidenldlu
auns anansagldannmsned 3 Feendldlumsduna agld € = 0.969 (Arid bare soil/Urban)
p AU 1.438 x 102 m K, Lﬂumﬁl@w’mammmé’mﬁuépzh><%
dlo h = easiives Plank (6.626x10* J-s)
C = Anusiveaias (Velocity of Light) (2.998x108 m/s)

o = AAIfiwes Stefan Boltzmann (1.38x10°2 J/K)

ﬁ
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A13197 3 ANRREAIUGANIAVBINITURIEINFIUNAGUNURIuAasYn duTudeyaniiiiiey
MODIS band 31 and 32 (Snyder et al., 1998)

Mean Emissivity (&)

Emissivity Classes Green Season Senescent Season

10.8-11.3m| 11.8-12.3Um | Average | 10.8-11.3Um | 11.8-12.3Um | Average
NeedleForest 0.989 0.991 0.990 0.986 0.988 0.987
Broadleaf Forest 0.987 0.990 0.989 0.968 0.971 0.970
Woody Savanna 0.988 0.991 0.990 0.975 0.978 0.977
Grass Savanna 0.987 0.991 0.989 0.973 0.975 0.974
Sparse Shrubs 0.972 0.975 0.974 0.970 0.976 0.973
Water/Wetland 0.991 0.986 0.989 0.991 0.986 0.989
Organic Bare Soil 0.977 0.982 0.980 0.977 0.982 0.980
Arid Bare Soil/ Urban|  0.966 0.972 0.969 0.966 0.972 0.969

4). wngaumgillumheads 3nAUFUTIS
Centigrade Temperature (°C) = Absolute Temperature (°K) -273.15

Y

5. KaN1SANYIAIgUNYANURIAY (Land Surface Temperature)

;]

1 Yaynguuninuiifu 31N LANDSAT-8

[
a

ayagamaiinuifuninihedussreadea Jsldannisiwalutediu azgnihunfvuaeid

Y

e

a

vaufaryd1vgund lneimuna1dunsniaty (Class Interval) vosgungdusazyialiivindy 1 a9

ALY PILANIIUAING 3
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gauMIINURIAY (Land Surface Temperature) UShadlasanistsslniihuuys uagiunlndifes Tui

14 nunius 2564 fanmil 4 - 5
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