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ASnadauNaNENIeUn

YUAVDIF5HANY

ada ('3
QA9AINCH

AAIdunsALazane (pH)

w3eeinaudunsauagaswesi (pH Meter)

A1ULeR (BOD)

o¢lws WAtiady (Azide Modification) figaumagil 20°C

Wuan 5 Tu

AEleR (COD)

lUdaden lalasium (Potassium Dichromate Digestion)

A15u3UaDY (SS)

NI9NIUNTEANENTBILEWND (Glass Fiber Filter Disc)

gaunil (Temperature)

o [

w3edinaangll dnvasinisiiudiegied

ANRLed (TDS)

szeuiefigamall 103-105 °C Wuan 1 Falug

ANTILALEY (TKN)

Wwanvia (Kjeldahl)

Ynsunazlusiy

(Oil & Grease)

AnmmgRIvNazans walwenmuILnNYeItnTuway Ly

Tavizuiin

U5a% (Mercury)

arnaulla wauwandu 1aan LIkUas wala (Atomic

Absorption Cold Vapour Techique)

wialey (Selenium)

aenaulla wautandu awalastnleunss(Atomic

Absorption Spectrophotometry) stialglase 1auLue

'
v

157U (Hydride Generation) #307oWandan dladu alua




Insalal (Plasma Emission Spectroscopy) wHadusniin

[y

a Awita wanawda (Inductively Coupled Plama : ICP)

wAALe (Cadmium)

pznoulla Lougondu aalnslulawuna3(Atomic
Absorption Spectro Photometry) afinlaiSauoalnisdu
(Direct Aspiration) #3935Wana1 diladu aalasalad

(Plasma Emission Spectroscopy) “iaBUANAING AnLia

wataun (Inductively Coupled Plama : ICP)

N

nrnI (Lead)

ee

pzpoulla wourondu aalnslnlaunn3(Atomic
Absorption Spectro Photometry) wflnlasauaalnisdu
(Direct Aspiration) #3e3swanal dilatu alalnsalad

(Plasma Emission Spectroscopy) BUadudnng AwLivg

wanaa1 (Inductively Coupled Plama : ICP)

Iy (Arsenic)

aenaulla wauTandu awalnsinlaunss(Atomic

Absorption Spectrophotometry) astinlalase lauLue

'
LY

157U (Hydride Generation) #307owandan dlavu dua

1nsalad (Plasma Emission Spectroscopy) 3Hadusniiv

[y

4 AnLita wanawa (Inductively Coupled Plama : ICP)

Tasauslasidey

(Trivalent Chromium, )

aenaulla wauTandu awalnsinlauns3(Atomic

a

Absorption Spectro Photometry) silnladauoalnstu

'
LY

(Direct Aspiration) #seowanaun dllatu aualnsalad

a oA o

(Plasma Emission Spectroscopy) ¥Haduanyng Antiva




walain (Inductively Coupled Plama : ICP)

LINTLINAUA AT B

(Hexavalent Chromium,

6+

Cr)

aemaulla wauTandu awalnstnleaunss(Atomic

Absorption Spectro Photometry) gialadauaalnsdy

o

(Direct Aspiration) #3935Wana1 diladu aalasalad

S A o

(Plasma Emission Spectroscopy) ¥Haduanyng Antiia

wanau (Inductively Coupled Plama : ICP)

Yoy (Barium)

avmoudin wouvendu aalnsinlamnnd(Atomic

Absorption Spectro Photometry) gialaauaalnsdy
(Direct Aspiration) W3o3swanas 3fladu awalasalad
(Plasma Emission Spectroscopy) “iaABUANTING AnLia

wanau (Inductively Coupled Plama : ICP)

HiAa (Nickel)

aenaulla wauTandu awalnstnlauns3(Atomic

Absorption Spectro Photometry) gialadauaalnisdy

v

(Direct Aspiration) wseiowanain dlladu aualnsalad

a A v

(Plasma Emission Spectroscopy) ¥HABUANTNIWG AnLiia

walain (Inductively Coupled Plama : ICP)

nasuns (Copper)

armoudA kaurantu dwalnslulaunss(Atomic

Absorption Spectro Photometry) sialadauaalnisdu

o

(Direct Aspiration) #3935Wana1 dilatu aalasalad

a A o

(Plasma Emission Spectroscopy) %laduUsNING AnLia

walau1 (Inductively Coupled Plama : ICP)




anzd (Zinc)

aemaulla wauTandu awalastnleaunss(Atomic

Absorption Spectro Photometry) silnladauoalnsd

'
v

(Direct Aspiration) #seiowanaun dllatu aualnsalad

a o

(Plasma Emission Spectroscopy) Buadudning AwLia

wanau (Inductively Coupled Plama : ICP)

wusna (Manganese)

aenaudla wauTanNtu awalnsinleunss(Atomic

Absorption Spectro Photometry) gialadauaalnisdy

'
v

(Direct Aspiration) wseiowanaul dlladu aialnsalad
(Plasma Emission Spectroscopy) “iaABUANTING AnLia

wanau (Inductively Coupled Plama : ICP)

a & a
d@rsndune

Falug (Sulphide)

Aoeudulalasiau dalna

lossn (Titrate)

(H,S)
Taelug (Cyanide) naULarAINAILTs InsAu v1stysaueda (Pyridine
Anvigululalasiau Barbituric Acid)

Toelua (HCN)

Wasianlan

(Formaldehyde)

\Wisud (Spectrophotometry)

a1susenauiuea (Phenols

NAULALAUMILID d-priilulaud bwsu (Distillation, 4-




Compound) Aminoantipyrine)

WA b (Pesticide) fnglasunlang il (Gas-Chromatography)




ASnadauuaneN1eaINA

AMENYAULNABINIMNIIU

ASnadau*

Huazeawianun (TSP) 310

Uanaszuny

US EPA Method 1,2,3,4 tlag 5 (Isokinetic

Sampler)

Faweslneanles (SO,)

US EPA Method 6C (NDIR)

- US EPA Method 8

ponlonvasiulasiau (NO,) - US EPA Method 7E (Chemiluminescence)
AsUBUNaUenlyn (CO) - US EPA Method 10 (NDIR)
AaaIU (Cl,) - US EPA Method 26 (Non-Isokinetic)

- US EPA Method 26A (Isokinetic)

lelastaunaslsn (HCY - US EPA Method 26 (Non-Isokinetic)
- US EPA Method 26A (Isokinetic)

laiﬂiL%uWQ@aiiﬁ (HF) - US EPA Method 26A (Isokinetic)
Talastaudalng (H,S) - US EPA Method 15

lw@u (Xylene) - US EPA Method 18

3908 (Cresol) - US EPA Method 18

lneandu (Dioxin) 38 Yusu | - US EPA Method 23

(Furans)

Tanenuin - US EPA Method 29

- a2 (Antimony)




AMANBALTIABINITNIIU

ASnedau*

- @sny (Arsenic)
- oy (Copper)
- me (Lead)

- Usan (Mercury)

- waaley (Cadmium)

ANAULLEN (Opacity)

US EPA Method 9 - Visual opacity

AsANINzaY (Sulfuric acid)

US EPA Method 8

USUNaUENSoUNI I8 e
(TVOCs) 91nUandszuny

(Stationary Source)

US EPA Method 25A (FID)

US EPA Method 25B (NDIR)

USunauansaunsdseivie vl

Fugitive Emission (TOC)

US EPA Method 21

WUTU (Benzene)

US EPA TO-15 (Gas Chromatography Mass

Spectrometry)

1,3 - Onladu (1,3-

butadiene)

US EPA TO-15 (Gas Chromatography Mass

Spectrometry)

gaungiluddesssuy

Thermocouple

Asuaulaeenlan (CO,)

US EPA Method 3A (NDIR)

*RUYLAG)
- 39




SM MUNeRe Standard Method for the examination of water and
water, 22" edition 2012
ASTM w1888 American Society for testing and Materials Standard

US EPA 911808 United State Environmental Protection Agency



AN OUVDNLYBINEY (Heating Values of Fuels)

SPAYRALYBLNA

USunaunsia
LIDLNAIRD

RoU (Mae)

ANAINUSDULYBLNES

(Fovileviig) (Mule)

WUYLNAA

11 tsfunn A (Bunker A) (L 41.27 MJ/L UINYITENTEIBUNAITUYT
12 115fuim1 B (Bunker B) L) MJ/L
13 1ngfuwen C (Bunker O) (L 38.17 MJ/L UMY ITENTEIBUNAITUYT
o NIUWAUINAINUNALNUAZEUSNY
14 wiuay (Crude oil) .
L 36.33 MJ/L WA
15 sl dudriiiiunszuaumsusunanw (Processed used-oil) (L MJ/L
16 wun (Naphtha) (®) 29.59 MJ/L NCV = 44.5 TJ/Gg v9¢ IPCC Density = 665 kg/m3
Y Y o NIUWAUINAINUNALNUAZEUSNY
17 Wuun1a (Kerosene) .
(L) 34.53 MJ/L NI
18 Yhifululefiea (Biodiesel) (L) MU/L
19 Wndiufiwa (Diesel) (L 36.42 MJ/L W1 FMECTT
20 thifuuudu (Gasoline) L 31.48 MJ/L 910 FMECTT

21 @n1uaa (Ethanol)

LHV = 21.26 MJ/L
HHV = 23.55 MJ/L

LHV = 26.95 HHV = 29.85 MJ/Kg
983 U.S.Department of Energy

Density = 789 kg/m3

LHV = 15.89 MJ/L

LHV = 20.09 HHV = 22.88 MJ/Kg

Methanol
(L) HHV = 18.10 MJ/L 983 U.S.Department of Energy Density = 791 ke/m3
LHV = 27.84 MJ/L LHV = 34.37 HHV = 37.33 MJ/Kg
Butanol
(L) HHV = 30.24 MJ/L 989 U.S.Department of Energy Density = 810 kg/m3
29 (Wolndunaidue (Other liquid fuels) ............ (L) MJ/L
Do . NIUNANAINUNALNULAZBUTNY
31 gnudiuneunslat (Anthracite) .
(kg) 31.40 MJ/kg NEIY
32 auiiudyida (Bituminous) (kg) 26.37 MJ/kg NIUNANNAINUNALNURAZBUTNY




SPAYRALYBLNA

USunaunsha
LIDLNAIRD

Wou (1dae)

ANAUSDULYBLNEAS

(Fovilaviig) (Mule)

WUYLNAA

NI
33 auiiuduinida (Sub-bituminous) (k) 18.9 MJ/kg NCV = 18.9 TJ/Gg v83 IPCC
34 gruitudnlugd (Lignite) (kg) 10.47 MJ/kg UMY IFENTEIBUNAITUYS
.y NIUWAUINAINUNALNULAZBUSTNY
unas 0.8 .
(kg) 18.42 MJ/kg NAIU
. 4 NIUWAUNAINUNALNURAZBUSTNY
unad 9.n5ed .
(kg) 10.88 MJ/kg Pe99U
. . NIUWANAINUNALNULAZBUSTNY
Wnas B.lallng .
(kg) 10.47 MJ/kg Pe99U
o NIUWANNAINUNALNURAZBUTNY
Unad f.UIABY .
(kg) 15.11 MJ/kg N9
o NIUWANNAINUNALNULAZBUTNY
35 gulAn (Coke) .
(kg) 27.63 MJ/kg PEI9Y
o NIUWANAINUNALNURAZBUTNY
36 a1l (Charcoal) .
(kg) 28.88 MJ/kg NAIU
37 Wolnasuia (Biomass)............. (kg) ANINTTIULENAUYTATOLNES
. NIUWANNAINUNALNULAZBUTNY
Wu/Fuel wood .
(kg) 15.99 MJ/kg PEI9Y
NIUNANAINUNALNULAZBUTNY
Nau/ Rice Husk .
(kg) 14.4 MJ/keg WAIY
., NIUNANAINUNALNULAZBUTNY
Y1UDBY/Bagasse .
(kg) 7.53 MJ/kg PEIY
Py NIUNAUNAINUNALNURAZBUTNY
Ueve/Saw Dust .
(kg) 10.88 MJ/kg NEIY




SPAYRALYBLNA

USunaunsha
LIDLNAIRD

Wou (1dae)

ANAUSDULYBLNEAS

(Fovilaviig) (Mule)

WUYLNAA

F9913bne/Corn Stover

LHV = 16.8 - 18.1 MJ/kg

(kg) HHV = 17.6 - 18.5 MJ/kg U.S.Department of Energy
wv Faaa) LHV = 12.0 - 18.56 MJ/kg
' (kg) HHV = 13.1 - 19.90 MJ/kg U.S.Department of Energy
39 L%@Lwﬁat,vﬁﬁw] (Other solid fuels) ............. (kg) MJ/kg
41 AMas53UYIR (NG) (Nm3) 40.69 MJ/m3 NCV = 48 TJ/Gg v94 IPCC MW=19 kg/kg-mol
42 fgsTsuTIAIal (LNG) (Nm3) 44.2 T)/Gg NCV = 44.2 T)/Gguag IPCC
43 Matlasideanray/Mayeay (LPG) (Nm3) 47.3 TJ/Gg NCV w84 IPCC
LPG (Alwsiwu:Junu 30:709%)** (Nm3) 27.72 MJ/L 2772 MJ/L = PTT MW=53.92 g/g-mol
LPG (Alwstww:0anu 50:509%)** (Nm3) 27.25 MJ/L PTT MW=51.11 g/g-mol
LHV = 120.21 HHV = 142.18
a4 fwlslasiau (Hydrogen) LHV = 27.84 MJ/Nm3 MJ/Kg 484 U.S.Department of
(Nm3) HHV = 30.24 MJ/ Nm3 Energy MW=2.016 kg/kg-mol
LHV = 27.84 MJ/Nm3 LHV = 46.29 HHV = 50.24 MJ/Kg
45 finglwswu (Propane)
(Nm3) HHV = 30.24 MJ/ Nm3 Y83 U.S.Department of Energy MW=44.097 kg/kg-mol
46 froasm (Biogas mfﬁ’mmwé’wumLmuLLazaﬁmé
(Nm3) 20.93 MJ/Nm3 NAIU
47 Mamaiulan (Coke Oven Gas) (Nm3) MJ/Nm3 NCV = 38.7 TJ/Gg 904 IPCC MW = N/A
48 ﬁ”’]%lﬁdéaugﬂ (Converter gas) (Nm3) MJ/Nm3
49 fslnasen (Off-gas) (Nm?3) MJ/Nm3
59 L%@Lwaﬂﬁﬂengw] (Other gaseous fuels) ............... (Nm3) MJ/Nm3
61 wian usiuan (Iron, Iron ore) (kg) MJ/kg
62 wsdialne (Sulfide ore) (kg) MJ/kg




SPAYRALYBLNA

USunaunsha
LIDLNAIRD

Wou (1dae)

ANAUSDULYBLNEAS

(Fovilaviig) (Mule)

WUYLNAA

63 g1ulAn (Coking coal) (kg) MJ/kg
64 a1UlANAU (Raw coke) (kg) MJ/kg
69 ’ijqauﬂam‘?fﬁuﬂ (Other feedstocks) ... (kg) MJ/kg
71 Bonszmuanszuuiitaminide (Pulp effluent) (kg) MJ/ke
72 vuzauru (Municipal waste) (kg) MJ/kg
73 \ewwawe (RDF: Refuse derived fuel) (ke) MJ/kg
74 nnuaads (Solid waste) (kg) MJ/kg
79 L%@Lwaﬁuﬁ] UBNNTLRNTHE 7174 oo (kg) MJ/kg
NIUWAUINAINUNALNUAZEUSNY
81 I (Electricity (kwh) 3.6 MJ/kWh WU

** http://www.unitrove.com/engineering/tools/gas/natural-gas-calorific-value




Asulasuuleanaly **

1 Alawpas3 (kcal) = 4186 14 (joules)
= 3.968 Uiy (Btu)

1 fudtsurinihsiudu (toe) | = 10093 AnzuAaeT (Geal)
= 42.244 aIngya (GJ)
- 40.047x 10 ° g (Btu)

1 unsisa (barrel) = 158.99 ans (litres)

1 gnureniunsvealyd = 600 lansu (kg.)

(cu.m. of solid wood)

1 gAUIANLUATYBIEY = 250 Alansu (kg.)

(kg. of charcoal)

5 Alansuveosilu = 1 Alansuvesau (kg. of
(kg. of fuel wood) charcoal product)
1 dnsvasmatUlnsideuman | = 0.54 Alansu (k)

(litre of LPG)

=SD.|

M|

* IPCC : Intergovernmental Panel on Climate Change U 2006, A1 Net calorific value
wazA Lower — Upper limit 71 95% Confident intervals
** U.S. Department of Energy, Energy Efficiency and Renewable Energy.
http://hydrogen.pnl.gov/tools/lower-and-higher-heating-values-fuels
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