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Chemical Formula IPCC Revised GWP
(IPCC AR4, 2007)
Applicable from

reporting year
2013 and through

20192
CO; 1
CHa 25
N2O 298
Substances controlled by the Montreal Protocol
CFC-12 CClyF, 10,900
HCFC-22 CHCIF, 1,810
HCFC-123 CHCI,CF3 77
Hydrofluorocarbons (HFCs)
HFC-23 14,800
HFC-32 675
HFC-41 92
HFC-125 CHF,CF; 3,500
HFC-134 1,100
HFC-134a CH2FCF3 1,430
HFC-143 353
HFC-143a CHsCF3 4,470
HFC-152 53
HFC-152a 124
HFC-161 12
HFC-227ea CFsCHFCF3 3,220
HFC-236¢ch 1,340
HFC-236ea 1,370
HFC-236fa 9,810
HFC-245ca 693
HFC-245fa 1,030
HFC-43-10mee 1,640
HFC-365mfc 794

! Source: 100-year GWPs from IPCC Fourth Assessment Report (AR4), 2007. This data was compiled by EPA and
according to international agreements it is to be used in reporting to the UNFCCC starting with 2015
submissions and future years.

.(Moa7un 12 2013 T iy L7xwa) 2014 mawn 7nn qima IPCC 'o Yy nupinn 0T 2
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IPCC Revised GWP
(IPCC AR4, 2007)
Applicable from

reporting year
2013 and through

20192

Perfluorinated compounds

PFC-14 CFs4 7,390
PFC-116 CaFs 12,200
PFC-218 CsFs 8,830
PFC-318c CsFs 10,300
PFC-410 CaF10 8,860
Perfluoropentane CsF12 9,160
PFC-614 CeF14 9,300
Perfluorodecalin CioF1s 7,500
Nitrogen triflouride NF; 17,200
Sulfur hexaflouride SFs 22,800
Trifluoromethyl sulphur pentafluoride SFsCF; 17,700
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ASHRAE # Blend Composition “

R-401A 53% HCFC-22, 34% HCFC-124, 13% HFC-152a 16
R-401B 61% HCFC-22, 28% HCFC-124, 11% HFC-152a 14
R-401C 33% HCFC-22, 52% HCFC-124, 15% HFC-152a 19
R-402A 38% HCFC-22, 6% HFC-125, 2% propane 2,100
R-402B 6% HCFC-22, 38% HFC-125, 2% propane 1,330
R-403B 56% HCFC-22, 39% PFC-218, 5% propane 3,444
R-404A 44% HFC-125, 4% HFC-134a, 52% HFC-143a 3,922
R-406A 55% HCFC-22, 41% HCFC-142b, 4% isobutane 0
R-407A 20% HFC-32, 40% HFC-125, 40% HFC-134a 2,107
R-407B 10% HFC-32, 70% HFC-125, 20% HFC-134a 2,804
R-407C 23% HFC-32, 25% HFC-125, 52% HFC-134a 1,774
R-407D 15% HFC-32, 15% HFC-125, 70% HFC-134a 1,627
R-407E 25% HFC-32, 15% HFC-125, 60% HFC-134a 1,552
R-408A 47% HCFC-22, 7% HFC-125, 46% HFC-143a 2,301
R-409A 60% HCFC-22, 25% HCFC-124, 15% HCFC-142b 0
R-410A 50% HFC-32, 50% HFC-125 2,088
R-410B 45% HFC-32, 55% HFC-125 2,229
R-411A 87.5% HCFC-22, 11 HFC-152a, 1.5% propylene 14
R-411B 94% HCFC-22, 3% HFC-152a, 3% propylene 4
R-413A 88% HFC-134a, 9% PFC-218, 3% isobutane 2,053
R-414A 51% HCFC-22, 28.5% HCFC-124, 16.5% HCFC-142b 0
R-414B 5% HCFC-22, 39% HCFC-124, 9.5% HCFC-142b 0

3100-year GWPs from Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report (2007).
GWPs of blended refrigerants are based on their HFC and PFC constituents, which are based on data

from https://www.epa.gov/snap
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ASHRAE # Blend Composition “

R-417A

R-422A

R-422D

R-423A

R-424A

R-426A

R-428A

R-434A

R-500

R-502

R-504

R-507

R-508A

R-508B

46.6% HFC-125, 5% HFC-134a, 3.4% butane

85.1% HFC-125, 11.5% HFC-134a, 3.4% isobutane
65.1% HFC-125, 31.5% HFC-134a, 3.4% isobutane
47.5% HFC-227ea, 52.5% HFC-134a

50.5% HFC-125, 47% HFC-134a, 2.5% butane/pentane
5.1% HFC-125, 93% HFC-134a, 1.9% butane/pentane
77.5% HFC-125, 2% HFC-143a, 1.9% isobutane

63.2% HFC-125, 16% HFC-134a, 18% HFC-143a, 2.8% isobutane
73.8% CFC-12, 26.2% HFC-152a, 48.8% HCFC-22
48.8% HCFC-22, 51.2% CFC-115

48.2% HFC-32,51.8% CFC-115

50% HFC-125, 50% HFC-143a

39% HFC-23, 61% PFC-116

46% HFC-23, 54% PFC-116
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Nzo CH4 coz -

w"oipha w'oipha w'oip/a w"oIp/a

776.3 0.00987 0.01095 773 2008
739.1 0.0095 0.00952 736 2009
729.0 0.00899 0.0094 726 2010
736.0 0.00925 0.01021 733 2011
786.5 0.0103 0.01329 783 2012
702.8 0.00848 0.00936 700 2013
687.8 0.0086 0.00856 685 2014
695.8 0.00863 0.00881 693 2015
602.7 0.00767 0.0152 600 2016
568.8 0.00522 0.00782 567 2017
539.5 0.006 0.0071 537.5 2018

:D"MDTYN N'721720 NiIMNNNNN 'Tzn? oxkNNa y¥ann COe-n aw'n ,2014 miwn 7nn *
GWP(CH4) = 25, GWP(N,0) = 298

178N N'7a1720 NmnNNNN 'MTEN? oxNNA y¥ann Coze-n aw'n ,2013 naw Ty
GWP(CHa) = 21, GWP(N,0) = 310

790N TNX 72 7 NIxX'D q7'n? DRNNA Y7pIvnn yximn 0Ten ' awinnn n0'7on 0T ,2016 mwn 7nn 4
(nxxn NwA7 fwn ofaynn 0"t 7713) NWA? twnin
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nUn NI'RY NnIR WD -4 0710

AT nITne nL™o DTN DTN NDMIX N
IT NN 1"p)
nT'N'? ¥nn
(»Tn
MMBtu 86.845 (steam) V1072
MMBtu 86.845 (hot water) n'nn n'n
AN WY IO 0.871 Y20 TA2 YNNWYNA NA'S0 17N - D7 D'
AN WY 10 0.581 Y2V TA2 YNNWYNA 'Wian Njm - D" o'
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NIo'ox DTN DTN Net calorific DTN 7T 210
a"p) liter n0™7®  ton nv'™O value TJ no'1o

(W77 | (tCOufliter)  (tCO»/ton)  (TJ/1000t)  (tCO/TJ)

0.960 0.003 3.186 43.000 74.100 Distillate Fuel (No.1,
No. 2, No. 4 Fuel Qil,
Home Heating Oil &

Diesel Fuel)

0.950 0.003 3.127 40.400 77.400 Heavy Fuel Oil (No. 5
and No. 6 Fuel Oil),
bunker fuel

0.820 0.003 3.149 43.800 71.900 Kerosene

2.985 47.300 63.100 LPG - Unspecified

0.820 0.003 3.093 43.750 70.700 Jet Fuel (Jet A, JP-8)

0.494 0.001 3.002 47.720 62.900 Propane (liquid)

0.570 0.002 2.858 46.400 61.600 Ethane

3.026 46.620 64.900 Isobutane
0.584 0.002 3.035 46.830 64.800 n-Butane

2.851 49.500 57.600 Refinery (Still) Gas
0.800 0.002 3.101 42.300 73.300 Crude oil

3.262 44.500 73.300 Naphtha

3.169 32.500 97.500 Petroleum Coke

10 ~90n Ty | nu'o NTER NINYAL (3 PN
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(*vav 1) 0'n™ NOMY NNIPN 1IAY NS MTM - 6 N0

DTN Net calorific DTN 'YaLN TaN Alo
ton nL"O value TJ hv™O

(tCO2/ton) | (TJ/1000t) (tCO/T))

2.693 48 56.1 (nyxmn oin n'21DN) 'vao 1
2.752 50.4 54.6 nnnoun M
2.752 50.4 54.6 nyin 1
2.752 50.4 54.6 (vxin) "1nx 12

57.600 Flared Natural Gas

(on®) 0'N™ N9W NNIPN 1Y 0™ MTEN - 7 n720

DTN Net calorific DTN DNoSn 210
ton nL"O value TJ hv™O

(tCOz/ton) | (TJ/1000t) (tCO/T))

2.441 25.800 94.600 Bituminous
2.625 26.700 98.300 Anthracite
1.816 18.900 96.100 Sub-Bituminous
1.203 11.900 101.100 Lignite

(D'amy) 0N N9Y NNIEN Y 0™ MTEN - 8 n7av

DTN tCO,/ton Net calorific D'aA'Myn 1o
nu™o tires value
(tCO2/TJ) (MJ/kg)
85 2567 30.2 Snryon nimdn fanx
2244 26.4 NI'NYUN Ay

http://www.energetica21.com/digital/revistas/india06.html#/70/ :jInn Damy? nv'7on MTPN °
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6(n'wra1 201 ™72) DT NoMW NNIENY Nu'o TN - 9 N0

kgCO.e/liter | kgN.O/liter kgCHa/liter kgCO/liter tN,O/T) tCH./T) tCO./T) -

D'yvoil nifaidn

|'m
2.337 0.00019 0.00012 2.2779326  0.0057 0.004 69.300 7 7'n1 2004 mav
2.377 0.00026 0.00082 2.2779326 0.008 0.025 69.300 2000-2003
2.336 0.00011 0.00108 2.2779326  0.0032 0.033  69.300 IN 1999 Imiv
NI DTN

NI NI'RYN

|'m

2.337 0.00019 0.00012 2.2779326  0.0057 0.004 69.300 7 7'n1 2005 Mmv
2.377 0.00026 0.00082 2.2779326 0.008 0.025 69.300 2001-2004
2.336 0.00011 0.00108 2.2779326  0.0032 0.033  69.300 Ix 2000 jmav
aNI' DTN

D'T2D 201 'D

|'ma
2.337 0.00019 0.00012 2.2779326 0.0057 0.004 69.300 '7*nx1 2004 Imv
2.377 0.00026 0.00082 2.2779326 0.008 0.025 69.300 IX 2003 miv
NI DTRIN

2.336 0.00011 0.00108 2.2779326 0.0032 0.033 69.300 D'VII9IN
21T

2.746 0.00014 0.00014 2.699752 0.0039 0.004 74.100 D'voi Nifinn
2.746 0.00014 0.00014 2.699752 0.0039 0.004 74.100 N7 NI'kun
2.746 0.00014 0.00014 2.699752 0.0039 0.004 74.100 D'TA> 201 "D
0.01573 nomna vin'v

NIPN AKX

(32.5%)

XN 7770 N9 19 I (NN NITIMYN NYITY) XN 7770 7¢ NIk D700 197 nravinn no'7on mTpn 8
(nr'7xnun NITMYN NYaR)
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(01w D'P7T) DT NOMW NPT N9 MTENn - 10 n7a0

kgN.O/liter | kgCHa/liter kgCO./liter  tN,O/T) tCH4/T)  tCO,/TJ -

D'P7T I

0.00012 0.00008 2.125 0.006 0.004 69.600 E10 bio gasoline
(10% Ethanol)

0.00009 0.00009 2.677 0.004 0.004 73.600 B5 bio diesel
(5% bio-blend)

LPG
0.00001 0.0017 1.731 0.000 0.062 63.100 TV 077 200 "D
o 3.5
(oTiwn)
0.00001 0.0017 1.731 0.000 0.062 63.100 D'T2D O YD
(po 3.5 7vn)
CNG
0.000144 0.004416 2.6928 0.003 0.092 56.100 TV) D77 200 "D
(po 3.5
0.000144 0.004416 2.6928 0.003 0.092 56.100 D'T2D 20 YD
(po 3.5 7vn)
0.000144 0.004416 2.6928 0.003 0.092 56.100 D'0NIVIR
LNG
0.00007 0.00064 1.3999 0.003 0.029 62.035 D'T2D 20 YD
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(w2d a7 DI'RW NNIANN '722) DT N9MW NNIENYT NV MTM - 11 n720

kgN,O/liter | kgCH4/liter kgCO,/liter NIO'OY Net tCO,/T)
") calorific
(77 value
(TJ/1000t)

|I'ma
0.0057 0.004 2.2779326 0.742 443 69.300 nnN'o
0.0057 0.004 2.2779326 0.742 443 69.300 D"N7pN 07D
0.0057 0.004 2.2779326 0.742 443 69.300 "2 TI'Y
nUYyni
0.0057 0.004 2.2779326 0.742 443 69.300 D'NX
217
0.0039 0.004 2.699752 0.847 43 74.100 NIMINX
0.0039 0.004 2.699752 0.847 43 74.100 nnN'o
0.0039 0.004 2.699752 0.847 43 74.100 W7 T
0.0039 0.004 2.699752 0.847 43 74.100 "1 TIrY
NUYYnI
0.0039 0.004 2.699752 0.847 43 74.100 27T wam ooy
0.0039 0.004 2.699752 0.847 43 74.100 NN
MNNY 777

0.0006 0.003 2.970612 0.950 40.4 77.400
'Tn) T 2717
(6 "®0n
3.127 40.400 77.400 NI
noIYN
0.0057 0.004 2.2779326 0.742 44.3 69.300 Wi N9IVN ')
['T1a
3.149 43.8 71.8 1Y1In N9IVN ')
n17'0 29T
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TANTIN 'TAQ wIN'wn ARXIND N10'79Y7 omTm - 12 nhao

Anesthetic Compound Inhaled agent (at 2L

Name fresh gas flow)
130 Sevoflurane C4HsF;0
2,540 Desflurane HFE-236ea2
510 Isoflurane CFE-235da2
298 60% N,O alone at 2L N,O
fresh gas flow

IR AT N NIDWN 7w N'019'0 n7DN - 13 n7a0

Type of Equipment Typical Range in TI'¥D 210
Charge Capacity (kg)

n7Dn 2¥ '019'0 NNV
(2"p) apa

Domestic Refrigeration 0.05-0.5 ma Ny
Stand-alone Commercial Applications 0.2-6 D''NAXY D'NON DIy
Medium and Large Commercial 50-2,000 D'7ITAI D'M12' D''INON DY
Applications

Transport Refrigeration 3-8 nnnn YNy
Industrial Refrigeration (incl. food 10-10,000 It TIA'Y 7710) 'M"wyn Ny
processing and cold storage) (nxopNI
Chillers 10-2,000 oY
Residential and Commercial A/C 0.5-100 mNoNI "M IR AITN
Residential and Commercial Heat 0.5-100 NIMNOoNI NI'N DIN NIARWN
Pumps

Mobile Air Conditioning 0.5-15 TR AIT'N

7 Source: Sulbaek Andersen, M. P., Nielsen, O. J., Karpichev, B., Wallington, T. J., & Sander, S. P. (2011).
Atmospheric chemistry of isoflurane, desflurane, and sevoflurane: kinetics and mechanisms of reactions
with chlorine atoms and OH radicals and global warming potentials. The Journal of Physical Chemistry
A, 116(24), 5806-5820.
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891 T - 14 a2

nnNnya nXTINNNN TTN NN DAIAN ATAN

N'271IXN 1\TAN

kWh X w'oip 1019 YN X
kWh n2721n'7 "om w'oip
kWh axIm w'oie nwnin N1an Nd NRNN

N7 v v'oip
NI Nnn p n'p mwn nd7In

220 nnn p n'p
TAN1 VOIN TAN

Complexity Weighted Barrel NIAdMY7 7771wun M1 vo 10 It 'ma
(Solomon Index) 7't N2

Complexity Weighted TOE
plwn 297 1o 277 7'y nNan
D'NIT'? 190N a1 091 'NIT'R
TOE NYN IX 72,091 NIX" Tal U9 N79ON
(condensate)
71Y9N7 wnwnin 1an NX 7710 X7 12VIMNI TAIYNN TAN NINd T Ty
INXN nNd71Inn qion?
(n"R) mMaxn IR — N2 yn? Ta Nd7In
N{P9I0NN TAN NIND — 1N YN*?
D'10X7
N"WYNI NOX'M TAn
TNX XN DX IY DNINA XN |10 775 — nvwyn
TIwnn DY DIX'MA N () '20> NTNN
72U 211900 DN¥AY NN1Na MP'v 072 I |1V
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