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ek -  23RE e ES (GWP)

AR2 AR3 AR4 AR5 ARG
BEEFHEES

(1995) | (2001) | (2007) | (2014) | (2021)
COz= 5 it mt 1 1 1 1 1
CHs® = 21 23 25 28 27.9
N2O% it I § 310 296 298 265 273
Hydrofluorocarbons, HFCs
HFC-23/R-23= & 7 'z » CHF3 11,700 | 12,000 | 14,800 | 12,400 | 14,600
HFC-32/R-32= & 7 ‘=z » CH2F 650 550 675 677 771
HFC-41- & ¥ ’= > CHsF 150 97 92 116 135
HFC-125/R-125-1,1,1,2,2-7 4 ¢ ’= > CoHFs | 2,800 3,400 3,500 3,170 3,740
HFC-134 > 1,1,2,2-» & ¢ 'z » CoHoF4 1,000 1,100 1,100 1,120 1,260
HFC-134a/R-134a » 1,1,12-= 4 z = > | 1,300 1,300 1,430 1,300 1,530
CaoH2F4
HFC-143 > 1,1,2-= & ¢ 'z > CHF,.CH2F 300 330 353 328 364
HFC-143a/R-143a > 1,1,1-= 4 z ’= » CoHsF3 | 3,800 4,300 4,470 4,800 5,810
HFC-152 > 1,2-= & ¢’z » CH2FCH2F — 43 53 16 22
HFC-152a/R-152a > 1,1-= & ¢ *= » CoHsF2 | 140 120 124 138 164
HFC-161 > - & ¢ *= » CH3CH2F — 12 12 4 5
HFC-227ea - 1,1,1,2333- - & 5 = > {2,900 3,500 3,220 3,350 3,600
CF3CHFCF3
HFC-236cb - 1,1,1223- = & 5 = > | — 1,300 1,340 1,210 1,350
CH2FCF.CF3
HFC-236ea - 1,1,1233- = & [5 = » | — 1,200 1,370 1,330 1,500
CHF.CHFCF3
HFC-236fa » 1,1,1,3,3,3-- & 3 = » C3Hz2Fs | 6,300 9,400 9,810 8,060 8,690
HFC-245ca > 1,1223- 7 & [ *= > |560 640 693 716 787
CH2FCF.CHF,
HFC-245fa > 1,1,133- 7 & [ &= > | — 950 1,030 858 962
CHF2CH2CF3
HFC-365mfc > 1,1,1,33- 7 & 7 = > | — 890 794 804 914
CF3CH2CF.CH3
HFC-43-10mee - 1,1,1,2,23,4555-+ & ~ | 1,300 1,500 1,640 1,650 1,600
‘% » CF3CHFCHFCF.CF3
Chlorocarbons and Hydrochlorocarbons
Methylchloroform » CH3CCls 100 140 146 160 161
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AR2 AR3 AR4 AR5 ARG
BEFHieES

(1995) | (2001) | (2007) |(2014) |(2021)
Methylchloride » CH3Cl 4 16 13 12 6
Methylenechloride » CH2Cl; 9 10 8.7 9 11
Chloroform » CHCIs — 30 31 16 21
Fully Fluorinated Species
NFs> = & it ¥ — 10,800 |17,200 | 16,100 | 17,400
SFe» = & it fr 23,900 |22,200 |22,800 |23,500 | 25,200
PFC-14 > w & it gt » CFy 6,500 5,700 7,390 6,630 7,380
PFC-116 » = & ¢ *= » CoFe 9,200 11,900 |12,200 |11,100 |12,400
PFC-218 » CaFg» 24 b = 7,000 8,600 8,830 8,900 9,290
PFC-318 > c-C4Fg > ™~ & &~ = 8,700 10,000 |10,300 |9,540 —
CsFro> 2% 7 2= 7,000 8,600 8,860 9,200 10,000
Perfluorocyclopentene » c-CsFg > ~ 4 Z& ~ ' | — — — 2 —
PFC-4-1-12 » CsF12(n-CsF12) » > & ~ = 7,500 8,900 9,160 8,550 9,220
PFC-5-1-14 » CeF14(n-CeF14) » 2 & 2 = 7,400 9,000 9,300 7,910 8,620
R L
R-401A > HCFC-22/HFC-152a/ 1,126 1,127 1,182 1,130 1,263
HCFC-124(53.0/13.0/34.0)
R-401B » HCFC-22/HFC-152a/ 1,223 1,224 1,288 1,236 1,381
HCFC-124(61.0/11.0/28.0)
R-401C » HCFC-22/HFC-152a/ 899 901 933 876 982
HCFC-124(33.0/15.0/52.0)
R-402A » HFC-125/HC-290/ 2,326 2,686 2,788 2,571 2,989
HCFC-22(60.0/2.0/38.0)
R-402B - HFC-125/HC-290/ 2,084 2,312 2,416 2,261 2,597
HCFC-22(38.0/2.0/60.0)
R-403A » HC-290/HCFC-22/ 1,415 1,415 1,534 3,100 3,328
PFC-218(5.0/75.0/20.0)
R-403B » HC-290/HCFC-22/ 3,682 3,682 4,457 4,457 4,721
PFC-218(5.0/56.0/39.0)
R-404A » HFC-125/HFC-143a/ 3,260 3,784 3,922 3,943 4,728
HFC-134a(44.0/52.0/4.0)
R-405A » HCFC-22/HFC-152a/ 4,571 5,155 5,328 4,965 941
HCFC-142b/PFC-318(45.0/7.0/5.5/42.5)
R-406A » HCFC-22/HC-600a/ 1,673 1,919 1,943 1,780 1,431
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AR2 |AR3 |AR4 |AR5 | ARG
iR A AL

(1995) | (2001) |(2007) |(2014) | (2021)
HCFC-142b(55.0/14.0/41.0)
R-407A » HFC-32/HFC-125/ 1,770 1,990 |2,107 |1,923 | 2,262
HFC-134a(20.0/40.0/40.0)
R-407B » HFC-32/HFC-125/ 2285 2695 |2804 |[2547 |3,001
HFC-134a(10.0/70.0/20.0)
R-407C » HFC-32/HFC-125/ 1526 | 1,653 |1,774 |1624 | 1,908
HFC-134a(23.0/25.0/52.0)
R-407D » HFC-32/HFC-125/ 1,428 |1,503 |1,627 |1487 |1,748
HFC-134a(15.0/15.0/70.0)
R-407E » HFC-32/HFC-125/ 1,363 | 1428 |1552 |1425 |1,672
HFC-134a(25.0/15.0/60.0)
R-408A » HFC-125/HFC-143a/ 2743 3015 [3152 |3,257 |3,856
HCFC-22(7.0/46.0/47.0)
R-409A » HCFC-22/HCFC-124/ 1,442 |1535 |1585 |1485 | 1,454
HCFC-142b(60.0/25.0/15.0)
R-409B » HCFC-22/HCFC-124/ 1,437 [1,500 |1560 | 1,474 | 1,509
HCFC-142b(65.0/25.0/10.0)
R-410A » HFC-32/HFC-125(50.0/50.0) 1,725 |1975 |2,088 1924 |2,256
R-410B » HFC-32/HFC-125(45.0/55.0) 1618 |1,833 1,946 |2,048 |2,404
R-411A » HC-1270/HCFC-22/ 1503 |1,501 |1597 |1555 | 1,733
HFC-152a(1.5/87.5/11.0)
R-411B » HC-1270/HCFC-22/ 1,602 |1602 |1,705 1,659 |1,847
HFC-152a(3.0/94.0/3.0)
R-411C » HC-1270/HCFC-22/ 1626 |1625 1,730 |1,683 |1,874
HFC-152a(3.0/95.5/1.5)
R-412A » HCFC-22/PFC-218/ 1,990 [2,140 |2,286 |2172 |2,052
HCFC-1420(70.0/5.0/25.0)
R-413A » PFC-218/HFC-134a/ 1,774 | 1,774 |2,053 |1,945 |2,183
HC-600a(9.0/88.0/3.0)
R-414A » HCFC-22/HCFC-124/ 1,338 | 1,440 |1,478 |1375 |1,312
HC-600a/HCFC-142b(51.0/28.5/4.0/16.5)
R-414B » HCFC-22/HCFC-124/ 1259 [1,320 |1,362 |1274 | 1,295
HC-600a/HCFC-142b(50.0/39.0/1.5/9.5)
R-415A » HCFC-22/HFC-152a(82.0/18.0) | 1,419 | 1,416 |1507 |1,468 | 1,637
R-415B » HCFC-22/HFC-152a(25.0/75.0) | 530 515 546 544 613
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AR2 |AR3 |AR4 |AR5 | ARG
BEF BN

(1995) | (2001) |(2007) |(2014) | (2021)
R-416A » HFC-134a/HCFC-124/ 1,008 |1,012 |1,084 |975 1,139
HC-600(59.0/39.5/1.5)
R-417A » HFC-125/HFC-134a/ 1955 |2234 |2346 2,127 |2,508
HC-600(46.6/50.0/3.4)
R-418A » HC-290/HCFC-22/ 1636 |1635 |1,741 1,693 | 1,886
HFC-152a(1.5/96.0/2.5)
R-419A » HFC-125/HFC-134a/ 2403 |2865 |2967 [2688 |3,171
HE-E170(77.0/19.0/4.0)
R-420A » HFC-134a/HCFC-142b(88.0/12.0) | 1,360 |1,432 |1536 |1,382 | 1,450
R-421A » HFC-125/HFC-134a(58.0/42.0)  |2,170 |2518 |2,631 |2,385 |2,812
R-421B » HFC-125/HFC-134a(85.0/15.0) | 2,575 |3,085 |3,190 |2,890 | 3,409
R-422A » HFC-125/HFC-134a/ 2532 |3043 |3143 (2847 |3,359
HC-600a(85.1/11.5/3.4)
R-422B » HFC-125/HFC-134a/ 2086 |2416 |2526 |2290 |2,700
HC-600a(55.0/42.0/3.0)
R-422C » HFC-125/HFC-134a/ 2491 |2983 |3085 [2794 |3,296
HC-600a(82.0/15.0/3.0)
R-500 » CFC-12/HFC-152a(73.8/26.2) 6014 |7.854 |8077 |7564 |8,309
R-501 » HCFC-22/CFC-12(75.0/25.0) 3300 |3925 |4083 |3.870 4270
R-502 » HCFC-22/CFC-115(48.8/51.2) 4516 | 4516 |4657 |4786 |5872
R-503 » HFC-23/CFC-13(40.1/59.9) 13,078 |13,198 |14560 |13,299 | 15,558
R-504 » HFC-32/CFC-115(48.2/51.8) 4043 [3995 |4143 |4299 |5344
R-505 » CFC-12/HCFC-31(78.0/22.0) 8,809 |8,268 |8502 |7,956 |8,753
R-506 » CFC-31/CFC-114(55.1/44.9) 6,891 | 4,400 |4,490 |3857 4,234
R-507A » HFC-125/HFC-143a(50.0/50.0)  [3,300 |3,850 |3,985 |3,985 |4,775
R-508A » HFC-23/PFC-116(39.0/61.0) 10,175 |11,939 |13214 |11,607 | 13,258
R-508B » HFC-23/PFC-116(46.0/54.0) 10,350 |11,946 |13,396 |11,698 | 13,412
R-509A HCFC-22/PFC-218(44.0/56.0) 4668 |4668 |5741 |5758 6,065
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e FRARERFRIGFREREE AR HE
¢k 2

TR ERGT ORI R RSLE At R R F MR Gk 722 2 50 L RT
%4 & W 2% (United Nations Educational, Scientific and Cultural
Organization, UNESCO ) 2 W% -k 4 3 % = ¢ ( International Hydropower
Association, IHA) "-R 28 3 7 #E RlAp sl PR B FE B B
PRAFZZAFT BRI - TFRFFTEL-F Ao BT FMERLE U ESF
RAGEZFMEE o« PENFREFRL E 0WE 4L A7 o

. FAM

8 N5O ‘
& 53
R :
. i \ \ ARk
N2000=2- CH,
(@ - L@ (b) 7 %R
R4l BFANERABRLIEFARMERY

-~ FERBE R

Loa kAR g8 R 3 5 M SRR L E AR e weR] o bl T
Fypp s Ay s A S E R s 2 s B REEE B R R T kR
TRARAFER R

2. AHARK I EHAHTHAE TS MERLE AR EIRT -

AR i Sl ’55'»??%}?”5 VRIS L S AT IO Y%
R hfikt 5 1 2 (Excel #£% ) -
1. 2/- T@Fp ?i@’li-ffe Bo B 2 F WMERZE - 0N 41 E Rk
il £ o

V) AC PxF1xF2
F =| — || —— K- = 4_1
; (A)(AT)(Rx(273.15+T)j s

HY > Fa= AJZH A 3 F Wi £ (mg CHa/m?day 5 mg N2O/m?/day ) ;
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V=i X288 (md);

A= HFEz#af (m?)
ANC=0FRFEtpEFR2ZEEsMERL (ppmv);

AT= - ZHEHE2ZFEFFLE (min);

P= % THB o+ 5§ B4 (kPa);

Fl= j#~s+ 8 2% “BL5 445 V3§ 5 447225 16 (g/mole);
F2 = pF #4715 (1,440 min/day ) ;

R= # %8 % #c (8.3144 JK'mole?!)

273.15= B R HE =d X (°C) ## 5 BHER (K) 2 #&# 7+
T=%uEgTEE (°C)

2. @I B E B F AN B A S 423 B ORARE 3 F A

FW=ZA><H><!{I ¥t 35S 4-2
HY o Fy= KRR E 5 WP E (mg CHi/day 5 mg N2O/day ) ;
A= U2 H A Bk (m?);
n= ik 8328 ~ 4 |
Fa= B % # Wi £ (mg CHam?/day ; mg N2O/m?/day )
3. WIPKMEZ F MR I  LHMRF P RTRASHS 2Ry P ke
Poo B P IRG AP B G RILE 0 N 43 2 st A4 2R R M
2z % % (Emission factor, kg CHa/kg CODrey ~ kg N2O/kg TNrev ) ©

C, = E, +COD,,, 3 4-3

He > Cu= "KMAIRZ I F W2 %8k (mg CHa/ mg CODrey ) ;
Fw= "k#8 % # #3#%E (mgCHdday) ;
CODrey = (i&im-k COD jE & mg/L-57-k COD jEA mg/L) x% p
K8 AEIZ-kE (CMD) x1,000 L/m?® » (mg CODrv/day )

N,

w

= Fy = ThNygy 'f’]'a'\“ 4-4

He > No= k¥ % RA T ¥ {37 § #2x %l (kg N2O/ kg TNrev) 5

Fw= -kK#E % §F #ia#cE (mgNO/day) ;

TNrev = (GBI F JER mo/L-210n ki % R mg/ll) X8 P K& e
kg (CMD) x1,000 L/m? » (mg TNr/day)
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HE- ¥

EY N

RO AN i ol R

7
e FaER ”i‘gg ((;j}ffi) (3;’;2) mEe | B | mams | | RRS ﬁng (ﬁ;‘i) HWEE | HHERNE | emER T SKEEE | CODHIFE | BODHIME | MMMIME | VSSHIFE | HME (COD base) | HERIAE (BOD base) | HERKEL (TN base) | HERIKEL (VSS base)
BEfI mv mv mv °C mv/min | m? m? kPa /mole | mg/m?/da mg/m?/da m? mg/da /da kg/da m3/da kg/da kg/da kg/da kg CO/kg CODrev kg COz/kg BODrev kg N,O/kg TNrev kg COz/kg VSSrev
PP PP PP PP 9 9 Y| m9 Y i graay g/day y b b graay kg CHa/kg CODrev kg CHa/kg BODrev 9 NH/kg kg CHa/kg VSSrev
1 0.00 0.0 02 | 0045 | 1013 | 44 0.00
co, 2 0.00 0.0 02 | 0045 | 1013 | 44 0.00 00 00 00 00
3 0.00 0.0 02 | 0045 | 1013 | 44 0.00
N — 1 0.00 0.0 02 | 0045 | 1013 16 0.00
ey CHa 2 0.00 0.0 02 | 0045 | 1013 16 0.00 0.0 00 0.0 0.0
3 0.00 0.0 0.2 [0.045 | 1013 16 0.00
1 0.00 0.0 02 [0045 | 1013 | 44 0.00
N,O 2 0.00 0.0 02 0045 1013 | 44 0.00 0.0 00 0.0 0.0
3 0.00 0.0 0.2 [0045 | 1013 | 44 0.00
1 0.00 0.0 02 0045 | 1013 | 44 0.00
co, 2 0.00 0.0 02 [0045| 1013 | 44 0.00 0.0 00 0.0 0.0
3 0.00 0.0 02 [0045 | 1013 | 44 0.00
- e 1 0.00 0.0 0.2 [ 0.045 | 1013 16 0.00
BKERETT CH, 2 0.00 0.0 0.2 | 0045 1013 | 16 0.00 0.0 00 0.0 00
RERR2 3 0.00 0.0 0.2 0045 | 1013 16 0.00
1 0.00 0.0 02 [0045| 1013 | 44 0.00
N,O 2 0.00 0.0 02 [ 0045 1013 | 44 0.00 00 00 0.0 0.0
3 0.00 0.0 02 | 0045 | 1013 | 44 0.00
1 0.00 0.0 02 | 0045 | 1013 | 44 0.00
co, 2 0.00 0.0 02 0045 1013 | 44 0.00 0.0 00 0.0 00
3 0.00 0.0 0.2 | 0045 1013 | 44 0.00
- e i 0.00 0.0 0.2 | 0045 1013 16 0.00
’5§§§?” CHy4 2 0.00 0.0 02 | 0045 | 1013 16 0.00 0.0 0.0 0.0 0.0
3 0.00 0.0 0.2 | 0045 1013 16 0.00
1 0.00 0.0 02 [0045| 1013 | 44 0.00
N.O 2 0.00 0.0 02 [0045 | 1013 | 44 0.00 0.0 00 0.0 00
3 0.00 0.0 0.2 [0045 | 1013 | 44 0.00
1 0.00 0.0 0.2 | 0045 | 1013 | 44 0.00
co, 2 0.00 0.0 02 [0045 | 1013 | 44 0.00 0.0 00 0.0 00
3 0.00 0.0 02 [ 0045 | 1013 | 44 0.00
- - I 0.00 0.0 02 | 0045 | 1013 16 0.00
’Egii:j’“ CHy 2 0.00 0.0 02 | 0.045 | 1013 16 0.00 0.0 0.0 0.0 0.0
3 0.00 0.0 0.2 | 0045 1013 16 0.00
1 0.00 0.0 02 [0045 | 1013 | 44 0.00
N0 2 0.00 0.0 02 [0045 | 1013 | 44 0.00 0.0 00 0.0 00
3 0.00 0.0 02 [0045] 1013 | 44 0.00
1 0.00 0.0 0.2 | 0045 | 1013 | 44 0.00
co, 2 0.00 0.0 0.2 0045 1013 | 44 0.00 0.0 00 0.0 00
3 0.00 0.0 0.2 | 0045 1013 | 44 0.00
e i 0.00 0.0 0.2 [0.045 | 1013 16 0.00
"’_’;‘f;;?” CH, 2 0.00 0.0 02 [ 0045 | 1013 16 0.00 0.0 0.0 0.0 0.0
3 0.00 0.0 0.2 [ 0045 | 1013 16 0.00
1 0.00 0.0 02 [0045 | 1013 | 44 0.00
N,O 2 0.00 0.0 02 [0045 | 1013 | 44 0.00 0.0 00 0.0 00
3 0.00 0.0 02 [0045 | 1013 | 44 0.00
1 0.00 0.0 02 0045 | 1013 | 44 0.00
co, 2 0.00 0.0 02 | 0045 1013 | 44 0.00 0.0 00 0.0 0.0
3 0.00 0.0 02 [0045 | 1013 | 44 0.00
e = 1 0.00 0.0 0.2 [ 0.045 | 1013 16 0.00
's'iggsm CHa 2 0.00 0.0 0.2 | 0045 | 1013 16 0.00 0.0 0.0 0.0 0.0
3 0.00 0.0 0.2 [ 0.045 | 1013 16 0.00
1 0.00 0.0 02 0045 1013 | 44 0.00
N,O 2 0.00 0.0 02 0045 1013 | 44 0.00 0.0 00 0.0 0.0
3 0.00 0.0 0.2 [ 0045 1013 | 44 0.00
o, 0.0 0.0 0.00 #DIV/O! #DIV/0! -
SKERBTEE | CH, 0.0 0.0 0.0 #DIV/0! #DIV/0! -
N,O 0.0 0.0 0.0 - - #DIV/0!
co, 0.0 0.0 0.0 - ; ; } - - - #VALUE!
SREEETEE | CH, 0.0 0.0 0.0 f f f f - , , #VALUE!
N0 0.0 0.0 0.0 - } } - - -
SKEBETHE 0.0 0.0 0.0
SERESETHR 0.0 0.0 0.0

P<F1<F2

REEE (M)

A RREHEE (M)

AC : 03305 SRS AR 2 (ppmv)
AT 1 2ZRIRAES A Z (min)
P RIS ATES (kPa)

F1: @85 FE (g/mole)

F2 : IFREEIREF - BH#E—X - 24*60 = 1440

R: WY - 83144 JK-1 mole-1)

273.15
T EBETRE (C)

ERREREREHRE

\V4 AC
a A JUAT

:Fa  EBHUBE (mg/m%/day)

(=

< (273.15+7T)

44




