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Global Warming Potential

o Chemical Lifetime Mozl
formula (years)
co2 Co, variable § 1 1 1
Methane CH, 12+3 56 21 6.5
Nitrous oxide N,O 120 280 310 170
HFC-23 CHF, 264 9100 11700 9800
HFC-32 CH,F, 56 2100 650 200
HFC-41 CH,F 37 490 150 45
HFC-43-10mee CHF, 17.1 3000 1300 400
HFC-125 CHF, 326 4600 2800 920
HFC-134 CH,F, 106 2900 1000 310
HFC-134a CH,FCF, 146 3400 1300 420
HFC-152a CH,F, 15 460 140 42
HFC-143 CH,F, 38 1000 300 %4
HFC-143a CH,F, 483 5000 3800 1400
HFC-227ea CHF, 36.5 4300 2900 950
HFC-236fa CH,F, 209 5100 6300 4700
HFC-245ca CH,F, 6.6 1800 560 170
Sulphur hexafluoride SF, 3200 16300 23900 34900
Perfluoromethane CF, 50000 4400 6500 10000
Perfluoroethane CF, 10000 6200 9200 14000
Perfluoropropane CF, 2600 4800 7000 10100
Perfluorobutane CF, 2600 4800 7000 10100
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1-Heat Recovery Steam Generator

2-Unfired Heat Recovery Steam Generator

3-Waste Heat Recovery Boiler

4-Supplementary Fired Heat Recovery Steam Generator
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Group ‘

Substance

Ozone-Depleting

*Potential
Group |
CFdl, (CFC11) 1.0
CFd, (CFC12) 1.0
CF.al, (CFC113) 0.8
CFdl, (CFC114) 1.0
CFd (CFC115) 0.6
Group I
CF,BrCl (halon 1211) 3.0
CF_Br (halon 1301) 10.0
CF,Br, (halon 2402) 6.0

Vo0 Jlo (gl sl 09,5 oV 2 Ve gy gl 5l aiiss (nl 93 5 S 09,5 Slge B pme g adgs =V Jooor

il (oo ggien
Group ‘ Substance Ozo::;[::::::ng
Group |
Crd (CFC13) 1.0
CFCl, (CFC111) 1.0
CFd, (CFC112) 1.0
CFal, (CFC211) 1.0
CFdl (CFC212) 1.0
C,F.Cl, (CFC213) 10
CFd, (CFC214) 10
CF.Ql (CFC215) 1.0
CF.Q, (CFC216) 1.0
CFd (CFC217) 1.0
Group Il
cd, | carbon tetrachloride | 1.1
Group Il
*CH.CL, | 1,1,1-trichloroethane* (methylchloroform) | 0.1
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Substance Nl.fmber of I;)ez:I::ing
1SOMErs *Potential
Group |
CHFC, **(HCFC 21) 1 0.04
CHF CI **(HCFC 22) 1 0.055
CH,FCI (HCFC 31) 1 0.02
CHFC, (HCFC121) 2 0.01-0.04
CHFC, (HCFC122) 3 0.02-0.08
CHF.C, (HCFC123) 3 0.02-0.06
CHCI,CF, **(HCFC123) - 0.02
CHFd (HCFC124) 2 0.02-0.04
CHFCICF, **(HCFC 124) - 0.022
CH,FCl, (HCFC131) 3 0.007-0.05
CHFd, (HCFC132) 4 0.008-0.05
CHF.C (HCFC133) 3 0.02-0.06
CH,FCl, (HCFC 141) 3 0.005-0.07
CH,CFCl, **(HCFC 141b) - 0.11
CHFC (HCFC142) 3 0.008-0.07
CH,CF.C **(HCFC 142b) - 0.065
CH,Fd (HCFC151) 2 0.003-0.005
C,HFCl, (HCFC 221) 5 0.015-0.07
CHFC, (HCFC222) 9 0.01-0.09
CHFC, (HCFC223) 12 0.01-0.08
CHF.Cl, (HCFC 224) 12 0.01-0.09
CHF.Cl, (HCFC 225) 9 0.02-0.07
CF,CF,CHC, **(HCFC 225ca) - 0.025
CF,CICF,CHCIF **(HCFC 225cb) - 0.033
CHF (HCFC 226) 5 0.02-0.10
C,H,FCl, (HCFC231) 9 0.05-0.09
CHFd, (HCFC232) 16 0.008-0.10
CH,F.Cl, (HCFC233) 18 0.007-0.23
CHF, (HCFC 234) 16 0.01-0.28
CHF.C (HCFC 235) 9 0.03-0.52
C,H,FCl, (HCFC 241) 12 0.004-0.09
/o‘{ < >
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’a_ CHFC, (HCFC 242) 18 0.005-0.13

3 CHF,CL (HCFC 243) 18 0.007-0.12

A CHFCl (HCFC 244) 12 0.009-0.14

Vo CH,FCl, (HCFC 251) 12 0.001-0.01
CHFQ, (HCFC 252) 16 0.005-0.04
CHFCl (HCFC 253) 12 0.003-0.03
CH.FCl, (HCFC 261) 9 0.002-0.02
CHFC (HCFC 262) 9 0.002-0.02
CHFCl (HCFC 271) 5 0.001-0.03
Group I

CHFB, 1 1.00
CHF Br (HBFC-22B1) 1 0.74
CH,FBr 1 073
C HFBr, 2 0308
CHF B, 3 05-18
CHF Br, 3 04-16
CHF Br 2 07-12
CH,FBr, 3 0.1-1.1
CH,F Br, 4 02-15
CH,F Br 3 07-16
CH,FBr, 3 0.1-17
CH.F Br 3 02-1.1
CH,FBr 2 0.07-0.1
C HFBr, 5 03-15
C_HF Br, 9 02-19
CHF Br, 12 0318
C HF B, 12 0522
C_HF B, 9 0920
CHF Br 5 07-33
CH,FBr, 9 0.1-19
CH,F Br, 16 02-2.1
CH,F B, 18 0256
CH,F Br, 16 0375
CH,FBr 8 0914
CH.FBr, 12 0.08-19

Q" Air Quality
= G Management Requirements
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Ozone-

Substance Nt.'lmber of Depleting

ISOMEES *Potential
C,H,FBr, 18 0.1-3.1
C,H,F.Br, 18 0.1-25
C,H,F,Br 12 03-44
C,H,FBr, 12 0.03-03
C,H,F,Br, 16 0.1-1.0
C,H,F.Br 12 0.07-0.8
C,H.FBr, 9 0.04-04
C,H,F,Br 9 0.07-0.8
C,H,FBr 5 0.02-0.7

Group lll
CH,BrCl bromochloromethane | 1 | 0.12

w‘o..)..w&w Y~\&4_154|) )‘LQJTderAJjJASLQJ‘}AWJQ.S—fJB»

Ozone-
Substance Depleting
*Potential
Group |
CH,Br methyl bromide 0.6
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1- accumulated emission time
2- opacity

3- background contrast

4- ambient lighting

5 - uncombined water

6 - condensing water vapor
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e 10t020% oo
Eliminate +0.75% 6t020D up Limited to
. of AP 5t0120cm . .
swirl and flow rate w/o . to 2to 40D ~4:1 flow . Both Volumetric | VenturiTube
. . X depending (2to48in.)
pulsations calibration down range
onf
30to
Elimi +1.09 20D Limi
_3_83 0% 8.5% of AP 61020 imited to 76 t060cm .
swirl and flow rate w/o . up2to4D ~4:1 flow . Both Volumetric Flow nozzle
. L depending (3to24in.)
pulsations calibration down range
onf
Eliminate +0.6% flow Slightly 6t020D Limited to
. 1.3t0 180 cm . .
swirl and rate w/o more than up2to4D ~4:1 flow (1/2t072in) Both Volumetric | Orifice plate
pulsations calibration flow nozzle down range ’
0.0008 to
Conductive 1% 9,500 L/min 0.25to0 250 Liquid (not
liquid, not for =0 None None (0.002 to c¢m (0.1 to 96 9 Velocity Magnetic
flow rate . petroleum)
gas 2,500 gal/ in.)
min)
Household
t ter, 7.5to 600 .
waterme .m_. +0.5% flow ) 0600L/ 1.3to5cm L . Nutating
low maxi- None min (2 to 160 ) Liquid Volumetric .
rate . (1/2to2in.) disk
mum flow gal/min)
rate
—
o
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Household 2.8to0600L/
water meter, o min (0.75 to S
low maxi- +05%flow None 160 gal/min) 13t05 cm Liquid Volumetric Omn.___mﬂ_sm
rate : (1/2t02in) piston
mum flow Maximum of
rate 4.3t0 480
m3/hr (150
to 17,000 ft
3/hr)
Used for Maximum of
commercial 4.3 top 480 .
and domestic None m3/hr (150 to Gas Volumetric Bellows gas
gas service 17,000 ft3/hr)
30to0 68,000
Best used o L 3.8t060cm
at high flow +0.2% flow Low None L/min (8to (1-1/2t0 24 Both Volumetric _. obed
rate 18,000 gal/ . impeller
rates . in)
min)
+0.1%to .
0.2% flow None Up to 40 cm Liquid Volumetric Slide-vane
rate (Upto 16in.) rotary

€



+0.1%to

SR L
e (Fomy
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0.2% flow None Upto 10 n m Liquid Volumetric Retracting-
(Upto4in) vane rotary
rate
High viscous +01%t0 A_.wﬂ‘”u_:d w% W% 38t025¢m
. 9 . 0.2% flow Low None (1-1/2to 10 Liquid Volumetric Helical Gear
liquids only 4,000 gal/ .
rate . in.)
min)
190,000
Straightening 341041 kPa . L
vanes. Do @6.1 m/sec min (50,000
) +0.5% flow ) | 10Dup5D gal/min) 0.64t0 60 cm ) .
not exceed (5to 6 psi ) Both Volumetric Turbine
. rate down 65 scmm (1/4t024in.)
maximum @ 20 ft/sec)
(230,000
flow water flow
scfm)
341041 kPa 0.30t0 6.1 m/
+ 1% flow @6.1 m/sec sec(1to030
Straighten- | rate (liquid) £ 5 “8 6 bsi 10to20Dup | ft/sec)11to | 2.5t030cm Both Veloci Vortex
ing vanes 2% flow rate P 5Ddown 19,000 L/min | (1to12in.) v Shedding
@ 20 ft/sec)
(gas) (310 5,000
water flow .
gal/min)
3
o
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Ol ad | algl ks
Sl a4l pfeliec
S5 G
Critically
positioned
probes +2% flow Very low 8to 10D up >5cm(>2 Gas Velocity Thermo-ane-
Highly fluid rate i 3Ddown in) (mass) mometer
composition
dependent
+ 49 i
+ 4% flow Low 8to 10D up > m.nB > Gas Velocity Colorimetric
rate 3Ddown 2in) (mass)
Pressure drop
across flow
+ 0,
meter cannot | 0-2%to . Definitive max.+ | 0.16to 15cm | Both lim- Coriolis
0.4% flow High None . . . Mass flow
exceed max. e min. flowrate | (1/16to06in.) ited gas mass
system pres-
sure drop
Up to 750 L/min
Must be +11t02% (200 gal/minfor | 1.3to10cm .
mounted Low None S L . Both Velocity Rotameter
. full scale liquid); unlimited | (1/2to4in.)
vertically
for gas
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Straighten- | +2%flow 5% more 10t020Dup | 0.30t0 6.1 m/sec | 2.5t020cm Gas Veloci Vortex Pre-
ing vanes rate thanshedder | 5Ddown (1 to 20 ft/sec) (1to8in) ty cession
A
Carefully 34to41 kPa
determine t125t0 | @61 B\an. 6Dup2D Upto6.1m/sec | 25to10cm - . Fluidic oscil-
L 2% flow 5t0 6 psi@ . Liquid Velocity -
minimum down (20 ft/sec) (1to4in.) lating "
flow rate rate 20 ft/s water 21
flow O
£
3]
=
+0.5%to 10t030D - =
Need clean . Minimum 0.03 | >032cm> ) TOF ultra- o
fluid 10% full None up>t010D m/sec (0.1 ft/sec) 1/8in.) Both Velocity sonic %
scale down -
c
[}
. 25
Fluid must Minimum 0.15 T O
havesuf- | Aslow as m/s (0.5 ft/sec); | >032cm (> Doppler =
ficient 1% flow None Yes - ! T Liquid Velocity ppier O
- 0.38 L/min (0.1 1/8in.) Ultrasonic =
particles or rate al/min) 3 =
bubbles 9 8
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EFNOx(kg/)) | EFCO (kg/))

no Steam Assisted Steam Assisted no Steam Assisted Steam Assisted
HV  <a a>Hv HV <a | a>HV HV <a | a>HV HV <a | o>HV

23651E-10 | 1.18556E-10 | 1.4911E-10 | 1.50745E-10|2.75843E-11 | 5.93858E-11 | 2.92626E-11 | 2.08711E-11

&y w5 4y EFNO, L EFCO (lgie 4y 398 ol 3l (SO HV L Jlado 5,18 £o8 s 1

CO(kg)=HV, x EFCO

NO, (kg)=HV, x EFNO,

ol 55 5 0,5 laceslolass 10515 1o (sledswglS Slows:CO, s oyl s diloea-Y=Y-Y
&wwuﬁff&d&5(w‘.>9>yfw9_u).)w5ﬁQM)OJPSAGLQ)@L?)J

CO2(kg) =Y. (m,x CN,)x 44 o) oyl o

Jsesp s 14 (JLo )55 sla Jgo slans=m,

s o S5 5 0,8 sl ol sl =N,

325 50, 00V oSl g L)) s 4y HS35 a5 5,50 40150, 50 doloee —F-Y-Y
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20,5 oo

SO, (kg) = m, ¢ X 64

as
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THC (kg) =HV, x 6.635x 10"
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CH, (kg) =THC (kg)x 0.584
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