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ABSTRACT

Life Cycle Assessment (LCA) is a new tool of environmental management and
analysis that develops during these years. It’s an effective method to assess the
environmental load of products, processes or activities in the whole life cycle from
raw materials acquisition to its production, transportation, distribution, utilization,
maintenance and disposal.

In this dissertation, LCA was applied for the first time to compare the environmental
effects between Solar Water Heating System and Coal-fired Boiler System from raw
materials acquisition to system production, utilization and disposal. The results show
that the key process of environmental pollution for the Solar Water Heating System
IS raw materials production in the product manufacturing process and that of the
Boiler System is coal consumption in the running process. After lots of data
processing and calculating, the result shows that to produce 1kWh of energy, the
Boiler System will produce 411.75g of CO,, 11.48g of NOy, 4.89¢g of SO, and 28.03g
of TSP, and the Solar Water Heating System will produce 31.66g of CO,, 0.10g of
NOy, 0.27g of SO, and 0.66g of TSP, which is respectively 1/13, 1/115, 1/18 and
1/42 that of the Boiler System. So we can make conclusions that the improvement of
environmental air quality resulting from the utilization of Solar Water Heating
Systems is remarkable.

Another innovation of this dissertation is that TRACI (Tool for the Reduction and
Assessment of Chemical and other Environmental Impacts) model and Analytical
Hierarchy Process (AHP) are applied into LCA study to assess the comprehensive
effect combining with the economic and technical indexes. Results show that when
emphasis was particularly given to the environmental effect, the weight of Solar
Water Heating System is 0.6368 and that of the Boiler system is 0.3632, which
shows that the comprehensive effect of Solar Water Heating System is better than
that of the Boiler System. And when emphasis was particularly given to the
economic effect, the weight of Solar Water Heating System is 0.4768 and that of the
Boiler system is 0.5232, which shows that the comprehensive effect of Solar Water
Heating System is a little bit worse than that of the Boiler System at this situation.

In this dissertation, the application of LCA was discussed elementarily through
comparison study of the environmental effects between two specific systems. During
study we found that LCA is a scientific assessment methodology and it can play a
good role in directing Cleaner Production and Environmental Management. We
believe that LCA will be applied widely in the sustainable development strategies
study and environmental management in future.

Key Words: Cleaner Production; Life Cycle Assessment (LCA); TRACI model;
Analytical Hierarchy Process (AHP); Solar Water Heating System;
Coal-fired Boiler System; Environmental Impact assessment
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H i BR A R A A S B, L [ AT (R A AR TR
M MAKEEEE (Exposure) — RN, i (Site-specific) % FE—RgWkRIMA,

1) AR X IEBIRL MR B /N SRV AR s . e 4
Pt i, AR . AN R AR AR kg, i —
AN FR G0 A 7 A A (17 ol ISR TS AR DA 2K, JUIEA Ay I 6 AR S B /N

2) A XIS i R B (0 Tkg FBEA > T 69kg AU AL A
(¥1 4> ERAR I 75 77) KV BT SR AR L (K B o AU T B I 2 o R A A v A
RIS o

3) WA TR R IR LIRS R e, stk s TR
Bom PR A w55 O AR BT S TP X LA UE B B I —
A, DA RE ¥ A B PS5 5

4) SRR (exposure)—RUW A XS DL — R PR BE AT A e A B
ARG THEE (R PR 52 0 o
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5) sk (site—specific) B F5— RN AR Y . T RAR A DL YR AH O X ek 537 BT )
SO 5L A SERE SR A 2 77 i RGeS BRI 2

(3)

R AR A5 2 1 45 o LU LR AN R A SR i R JE R 1, A
A B A AN LA R] 7™ i 22 T8 RS RE 00 (1) KN, ANTR] R 52 i SR A e Ak
Ja T REAS AT TR I BEL, X AR AT AE A B o BrBL, AR
AR, E A E A I LA, R JF el I AR AN R G IR
377 it BAL BT RS PR S AR, PR A T HARIE DT, H AT By
oA i/ e e R 8

(4)

Az i YT A5 SRR AR L2 (1 H AV ], 256575 R T B0 A AR M 47y
(AL, AT B 1 I Foe e A RAN DR A= i J 03 5T, DA 25 e
BTSSR WORE <RI PTG ST H ATV ], R[] PR S PR A0 45 1 AT
HWIER . BRI TS MRIEIEIT H XS LCA e, LA BTk
Hm v BN B AT VP ST I SRR . AR ORI N RE SR BT A (1 B
ARUBIE ST RIEIR, A1 0 Ja S0 o S 18 I ) PR AR

0

1.25 LCA

1251 LCA

LCA 12— FhpPA = it T 2B sh AN 2L fir F IR B e ma (K /04 TR, &
AR PR FAFLA 2 R

FEANLZE R b, FBEAT i BB St . FERX— 7T, [ AR 4
(VBT SRAIAT « A3 7 ) LR A A — Yk ) LR A () AR T, SR B A0 AR H 1) L
[ 35T e Y50 2 0, 58 A 2, 095 1206 .25 £ 1 B0,

EAIECEHE R b, RERIEFEFCLMAEIT LCA HIE I 7 i
SREEBCSE 7, ARRK DL S R LB T 4 “ NRRIE RIS (IREEESE . R
WS SR BEAR A TR, OO LR AT T AR, WPERIRL. YERHL
TR R4 TR i VEAOW UM RIS, T FLAEZEER )
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W7 i TR

AR, S AR AT B TR R 7 R AHIIBE T 7
RO USRI KR S ELES A LCA g i Tk
T A RS IE R o I R B R R
HOHE LCA ek #E4T 45 s A IR SRV R U R SR S s EPA
K LCA FiI T s bl A B S5

1252 LCA

R LCA fEHBrya N S 2z N, RAETRE 13 7T b Tk
BB H K HARRF ARSI H S8 5 5t B T — Ay S I H oY, s 3k
] AV BRI A7 o A i ) B E BHOGE SRR 97 I B AR 3 b R A i A 0 B SRR
FEXE SRR TT 7 5 REIAGE R 2 10 7= i 2R i JE B VPN 7L < PR X AR 2 Uit A= i ]
W55 7R3 7 (05 R SRR 7 207, fE [ K 863 BRI RIEI N, Pk T
PR f I HPEAN oy, GHNRE . B84 AKYe B E DL R R AR L A5 1 2 il i
FARR T ZHEAT A Ay PR A

fE LCA Sy, FolE —Lemfi s HLa A 5 E A SR L2, 54T T
PR Bl RSEAEIUH A B LG A R A b X R A RO YR
BROEL” AT TREREAEITH TR0 i A I R A R A A AT RS R 9T
A0S E A R, AR TR S A b i A B A i S B RE AR
BrsgmasppT P2 28 pup Rt 1 gk TR vk g BRI AT i Oy
PR BB AR, AR Al AR R B AT AT ] LCA AR
s I SR WIFBE R P HE ] LCA J5iktt AB & 5 e i ab 2
FRGEHN T RV YA A B R G L SRR BTSRRI T 46 B 2Ry /K ) i e
W AHIEAT LR SRR ) R REFEREAT T X A, IF HX LE A i 17 A
RGAE AL RSN FLE B PR ST N I BEFE AT LA R &8 I EL REFE K
o AR ALY A N T AR A B A, SE R A B A
FAIFR L BERR IR T A BE S 2R A AL BEDY R AL BT T P i REE A S i
HH S RO PR B i EAT VAT, B9 E) Dh R S R iz in NSRRI ) A=
TR, WEICVE RS B A TR, S | I8 i T A B A A AN R,
AETE R PR EE S ) oy A ERARRE . b EE SR, JFLL CO,. SO,
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HINO; J =)

SR, E Tk 2 A A A S B 22 8 a3 B, SR, T H T TEAT M AR
iy JE VPN K 2 38 15 B AEFR WE LI B, 3B IR LR IR T A AH S 4, E %
Fo 5 ANl = 5 T E B AR & . E T A B A B P 4R, N A LCA it
AT AR BRI S AT BRI I LU AL AT AE R A AR B 2 N, (HAER A,
B H AT A 1B ARG SCHRIRE « AT SCIE 2T LCA 715 P A0 % e 1 5
fili b, &G RRERFER L BEE R A I, RN ADNEO T AR, K LCA
JPE N T K BA R FOK 4 2R Ge AR 0 2R 98 1) LLABEIE T, DT DRy PR 45 B35 42
—E M S%,
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o5 OKPHRERUKAS R G0 0

2.1

TR BT 2 X0 7 i 20 RS Bl AT 9T 2R Ge AN A i S B BB R R
PRI e i) RS HEOIAT a2 B R AR A o T S T R T SR R SR, )
RERR LR JSOMRHA N T AMCAB R 7 S A R4, AT 1
ZLREE o VAT AN A A B S AT R b AR R R — i . OIS )
BT ED 08, S RHEIE T AR Y, Rimxt 1 b E 5Ok,
TG 1 R Gk LR A A B () R, AR 22 0 B A B4 BEAE i A 30093
W RLE 7 VE BT . FEA RS, KIS Bl nd SCiikkr 223k 45, Doy
Bl W IR S . NS EUE, AR B I A R R, RIS A
JE B R R A3 A A A IR R o BI04, BT (03 SRRt 3 %2 A i A 3
SIBTIIEE R AR, H TR A i R A AT AT D B B, 3K 7 1 R
Pz o BRI, AR S A Ao Bl R A T AR d R i A5 L, TR
O3 Kl PRI T i B e R R, B R 5 A B DY )y TG

(1) AL, A7) R

(2) 1EH AR SR PREEECH M R 55 (KR S A S 518 52
573 58 PR A i R PP B0 T 1 Bcke

(3) ITMkthe . MEIHE . LR EH;

(4) Al v RS, Al AR B WAL T R R R SR AT, FTRE
S BN, A5 N T L SOR 5 e

2.2

Bl 2-1 4 FARTE IR K B e ok 28 R4 Mfa B0, rIEl 2-1 mi %, KA A
PUKSF AR LR 4k PUKSRGUSLMEE R Ak, b,
RURAS RGFRAORAAE B ANE AT € M Bh B, W nds . 7R 2
(CREE, X v AR A K BH BERUK s R GTHh BIndy ELBI BN, DA SCA T
8. IXFE, KFHAERUK 8 REEM R GLIL I n] LUE X 2-2 Fios
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o5 OKPHRERUKAS R G0 0

r "

B 2-1 BRMEIHRAKH RO SR GHER

/
[ ——
SN S N B
S S

Bl 2-2 KFHBERUK SR GELT
I3 T 0 AT KK B e UK 3 R GURUR B b R ST A —FF, Pt LA 3C
R RGN DIRE AL TKWh FR, IXFE, B R gL ACK R BERUK AR R AT
AR &Pt @ TR ] DT & A D RE AL AT LEAL .

2.3

2.3.1

N RS NG s O L U N L= R = v N | B 7R -8 =
AR REHUK AR BT L s, JF 2K, 1999 451
535156 %, 2000 4E_ETH51 66 %%, it Mg A LU SORAE, A SRRk
R T K P BEFAK 2% ) A7 1 JPCY-100 Y 2025 45 K BH BE K 3% A BF 500
%, reidE BT B R — e AR e 18] 2-3 24 JPCY-100 BY B A K
B PUK BRI . Wi 2-3 Fios, JPCY-100 Y FL 25 5 K BH AE K 2% 1 32 23

16



o5 OKPHRERUKAS R G0 0

Bl 2-3  JPCY-100 RUFLAE A Re vk #m B A
PREFE: FASBEEERE . VE . KR Rt SC4e4E. b, JKARAME. W
HH SEEOM SRR F AR B, IS N AR B, S N
SRR P AR BV 2 e B TR B IR P S ) DR A IR R SR A IR A A
e BRIbZAh, il K RH e UK I e IR HAR AT RLE AR R Wi . IR R
PR RV . RS SCHTIFFE I JPCY-100 7 325 85 0K PH e FAK 2% 6 2 SR RE
FEEIER 2-1 TR

#2-1 JPCY-100 BURSEHUKS EBIFAMRHEFER (ko)

MR FR It BerE | M| DRIEATRE | R | TREL | REMR

HFE=E 38.4467 23540 | 9.8 | 2.7143 15 0.8 1.2

2.3.2

S REIN LR RE B AL (i e, B EARYE (COys R E RS CR T
) BHeh e OR B AR AE R SMTAS RIS 230 1 MG SCHRES gt
FUBAR . AR CHIFTN IPCY-100 B4 H 258 K BH RE R K A% Js ARk 3 1 R i o
®2-2 PR

2.3.3

FEKBH RERK S 3 A i IR R b, da i L B AE =370 Jsl Rhz 21 34
IKEFINL) s FROKES (1073 55 B B A0 37 oK ssis 2 AR IR S A #E ) da [
WIRFFO BB Z 2%, RRSCPAFIERGIR T HI BL PrLlis 1 2%
FEPAER Gy SRR SRAG L KRR AR I 20 B 5 48 5

BRI RERE L A As iR BTG G al LR A7 i fa AR RERE . 15 A HEIUR 2L
izt B UL SR R SO, I R P G S I v A SR
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o5 OKPHRERUKAS R G0 0

& 2-2 JPCY-100 B H 2= B K B R A Bl 2 B

i g i e I I
(N a0
REFE (M) 2178.006 | 45.50282
AR
JH 1.730102 | 0.004543 | 0.129752
co 4.229137
Co, 315.2629 | 4.61384 325.4923 | 6.6147491 1.41
SO, 1.960782 | 0.022128 | 3.797206 | 0.04587167 0.009
NO 0.615147 | 0.013229 1.4798 | 0.05591458 0.015
A A 0.073049 0.0315
4t 0.692348
H,S 0.003345
HCI 0.033602
WA 0.000132
HEANTKAE 1075 544
BRI 4.634365
2 NH," 0.038062
153 SS 3.74E-05 0.00315
He CoD 0.010842 | 0.000188 0.0003
T’ BOD 0.000192 | 0.000113 0.00015
) ) 0.000192
(kg) Na* 0.01461
il 0.013078
iy 0.001911
BE 0.008062
) 0.000337
fiif 0.003582
VERIIES 0.00001883
W1 LR 724 3.214694
i 153.0179
bR A [ 33.44863 | 0.060027 0.048
4 D) ) 11.34178 | 0.37094
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o5 OKPHRERUKAS R G0 0

T U . — MR
Ay Y BA TR = Vo YL PATH o L P x — (2-D
1B By Y FTTE = ¥5 L B I0HE R o J2 B FLFE < SRR

SR ARG, WL E KR (R BEE R 10 WD BEFE K HE
K7 2-3 fiios.

RSN, AR ST R BA BEHUK &8 PRI A L A8 N %, 38 ot
NEgisk, SR ERRA 150 A 5. Si4h, S Y BLRS e BRh
20 A B B, B BAERGETHINE 2-4 R

% 23 WNTHISEG A B RAFEE T Ckikm )

. REFE REEHERY) (gl km-5#%)
5 R H
(kJ/t-km) NOyx cO SO, THC PMyo
g 1836 4.27 25.75 0.33 6.02 4.67
2 2-4 JPCY-100 FUAPH fe Rk 2332 HiE .
. (%: $ ab \i.ir:ﬁ E ( )
@ﬁﬁﬁﬁ 0 HEFE IEEHEB) (g
(MD) NOyx cO S0, THC PMyo
JEM R SRS 15.647 3.639 21.95 0.28 5.13 3.98
SR 2.086 0.485 2.925 0.0375 0.685 0.53
2.3.4

Az PR RSB AR B EE 7N “RREE T B BT A A AN, P
T B AR S e AT SCIRE  E BUR R ) B AR, ZE T,
KPR AEFK A2 Bl (BRI L KM A IE, B4 55) A7 CE Rk
TR BMALI A, FTEL, A K BH A A K 28 R 38 IR 12 A0 AR 2521 Bt 1)
Il DA S e Jm AR R 2 26« MR ek B, ™ it ol e o R ) A A\ i B N 3L
AT AT AF o AT SC A TEG FE = Rl it e LSRR AN R ) K
I LU BT SCRRYS 01, K BH A A 2 sl 3t P v =8 By e HE GRS Sy
% 2-5 iR

=

\5

2.3.5

KFHAEROR A T FEA RO P RENR, AR Teys e AR R UK
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o5 OKPHRERUKAS R G0 0

R 2-5 JPCY-100 B 54 K PH BERUK S Bl RS e HE TSGR B

g SREHHI (@)
7 i CO;, 37260 S0, 198 NOx 86.04
Fe 2.664 TiO, | 0.1368 NO, 0.2025
FeO 0.3555 | MgO | 0.1233 O; 0.0045
Fe,05 3.3579 | AlL,O; | 0.0387 HF 0.045
CaO 0.7371 PbO | 0.0252 | COCl, &< | 0.01125
i AL
Si0O, 0.5796 | CuO | 0.00396 0.675
(CH,CHCD
Cr,0; 0.2736 co 1.2375
MnO 0.2178 CO;, 202.5
s SHMb/KE | 400 K 40 LR LI 40
i EN 20 S 40 oAt 20

BRI O 75 B AN A, (BRE AN D . RS R, REHLS
BUOK FH g PUK 28 RAEEIHFN 500 T 5K, A4FEFERHRL 9000 . A4,
S KA AR AR EFE L) 9000/500=18 J& . JPCY-100 L4544 K FH g K
PAEIBUY 1.8m%, Bril, JAEFERDY 18x1.8=32.4 J¥, [ 116.64MJ, A
Az A IAREHL R 116.64% 15=1749.6 MJ.,

2.4

24.1

FEAL BOKH e UK 38 B8 R G E 2 A 2, fdh: $100 4k 60
K, ©50 L 300 K. BEMEINAEM. Ak, 100 Bk
10.85 AT, ©50 EEEEK 4.83 AT, VA AR L SN E D 2.1 L, IXFE,
FRAE A 2 S FE AN B LU S AN A= iy Jo U195 B R DL UH S04 B R A B 5, THET
g R 2-6 Fron.

24.2
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i OKPHAERUKAS R G0 0

R 2-6 FHAGMBHIEE R

REFE (M) 118965
EAHER HEN KA 175 e ) [ 44 1 70 40)
TR 94.5 BIFY | 253.134 Wi 8358
co 231 NH," 2.079 | MRS 1827
57 CO, 17220 coD 05922 | Bk, Kk 619.5
) SO, 107.1 BOD 0.0105
GeE NO, 33.6 7} 0.0105
T A EY) 3.99 Na"* 0.798
7 i 37.8168
(k@) H,S 0.1827
HCI 1.8354
[FIRE, B RGP RHZ i PR AR P8 AL IS S AR RE ARG . V5 R FIR

B ek & LA R E R A 2-1 TS . BiisiEE B 20 AR,

it RGP RIS B S AR R 2-7 P
# 2.7 KIESHOKBEH RAS A

5 21 AEFE HEHB (9)
(M) NO, co SO, THC PMyg
HfH 77.112 17.934 108.15 1.386 25.284 19.551
2.5
WA, KRB R B RE UK S RAE AT A BORTERES B GE Tk
2-8 17 o
K 2-8 KMHBBRKBRGLT B RS H
ESATIEA 500m* H At Bk 0~100L/A K
Bt 45 J3 70 POk E 40~50C
i Fi I 1] AAEAT B NA RPN 1000 A
e 60% IBATREME CFBAR) 9000 J/4F
TR 2 15 4
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= R R G T

3.1

A= i JE A A b A SR IR BB, BV 2 AR S AT 2
[ )15 B AC U [48] . AEAR SCWISUERE T, AR IR T 2 KA IS T2
Wb o5 AR E A , (ERHR > s I F AN 2, A e AT a0 Hr . Bea s
FEREE AL e v B 8 e vk == (i 3 Bl &, A3 IS 1 AT g O DX DU i
A LA B AR IR SE 488 o P LAASTR SCRER Z B B BEAT 2B i L 0 o0,
AR5 DD RE AL K BH BERUK AR R GeE AT LEAL M AT

P 3-1 Dy R T B T X DU 445 5 S A HL A by D e 2 AT B AR I, el B Rl 4,
BT R G L =R A W B AR UL R B B (R
B BRAKARGE, BIIARG, K. ARGABCRIERIRGD .. BA I RSk
TR 5 SRR AR LA, FAM K 70 46 i FA A BIE 1K) o ASTR SCRER AR BE
A AR b (0 e dEA T PR AN 1 A i U1 00 A, o A A B B U S HAN
P JasHmis . IRAE R4l Rl R el FE XKWl 3-2 fis

/
S
I
B N I —
S R
S S R

B 3-2 i RGEUFR

3.2
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B R R G T

NEFEE

1: 500
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4 ! P b= —g —,n_lﬁ“
700) 1@ tTt@ af
il L]
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PR N " &
T B A L I: o7 6 ; |:, :
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i e e e el D #T b4
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g I o
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= R R G T

IR T A DX DU 25 % S A FL B s i FH () e 8502 DZL7-1-95/70A 11, #%
BRI o FEXT B SARBEAT A iy B AT IS, A 38 6 R T 2R D e 6 SR
VEN T AT TR, BUE T DZL7-1-95/70A T 4R 4 () S B8, BAR M T R .

3.2.1

# 3-1 /& DZL7-1-95/70A I1 B ¥ = ZEAP R FERR, Mk 3-1 Al 40, #akr
BE LB FEPTRIAARE: AR R KRR o AR S0P RE AR 0 T4 LKA A 2
A JREY ST A i I B, W] AT SR bR A P2 B B 2. A
gk 3-2 iR
K 3-1 DZL7-1-95/70A I1 ZL4R K = T} 1 6T B

P} iH & (kg)
TR AL prig 57369
e 17000

AR 709

WIE 210

B LAt 3125

o IR 2100
BRI AR 927.1

J M 88.3

[IpGEE 216.2

i e B 9873.3

IKE RS 3002

i Mif kA1l 57369kg: 4M44: 34438kg

R 3-2 WRPMEAEFE R

M A=
AEFE (MDD 1950913
g R HEATKAKI V5 34 I¥il V4 142 7 40)
e JHA 1549.710 | &¥F#) | 4151.157 Wi 137063.240
(kg) co 3788.180 | NH; 34.09362 | TMREARE | 29961.060
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= R R G T

gk 3-2
T
RS HEIL HEATKAR 75 G4 EREN7 E X
CcO, 282391.6 COD 9.711516 by K4 | 10159.210
N S0, 1756.338 BOD 0.17219
785
‘ NO, 551.008 1y 0.17219
HEs .
ko) wEEY 65.4322 Na 13.08644
g
F b 620.1595
H,S 2.996106
HCI 30.09881
ik K AA R IR A 7=
fEFE (MD) 70908.084
783 i 2> 86.0535 F 7.400601 WTFIH2R | 1.4342X107°
Hes S0, 345.36138 HCI 8.60535
(kg) NO, 143.99619 | #IfFiF |2.3521 X107
3.2.2
MBS VA RRBHBERUK 28 R4, 1HHE &5 Rk 3-3 Fix.
K 3-3 SR AHELE RS
REAE IEEHEBY) g
SRS
(MD NO, Cco SO, THC PMyo
LALLEN 3371.2 784.03 4728.06 60.59 1105.36 | 857.48
3.2.3

AT AT R S, UK BB TE RS BRI,
P AT AR R DR 0 H R 75 7

FEfP i) B, A REEE) e E e )R LD H] B BT AR
SIPIREAT MR, RGN I8 phIR Y, )R TR, 413

) AT TERSS, R, AT AR
FEREAM P G AR T, AR REIE LB, A, el dliE i R b A
AN WA R, R 2EAE L 170 15, PN _E BT S5 AR T i R RE A R4 A H
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= R R G T

200 FE. IXHBE, bl AR b ) RE FL R =200 X G oFE N =200 X 34.438 =
6887.6 Ji =6887.9kWh=2.49644 X 10*MJ.,

FEAR I Tk 2 il T 2 RE IR oA 32 ZE A R

(1) FE4&: JLAEmEEIFE R S% 25 AT IHEL, DAL AE)E 4% 5 =0.025 X 34.438
=0.86 Iili;

(2) whig: —BHIHEEME KL 40~50 AJT, ARICIE 45 AT

(3) K: FERZIKEREAEK, —HHGH DZL7-1-95/70A 11 IS4 T /K
FEARIE KL TG BEREAK 20 W, R BKIOIEIME I, 4% 80 %GR 5., %
BRIHEK 16 M,

B I R R BRSSP o AR L TR T
Vo AR RO R R AR A R, R DA B I R (v
Jeiti o, VMRS R 3-4 s,

% 34 BRI LTS e 2

" e o
L%’:g% *H WEHEBY) (@)
Fe 1909.2 TiO, 98.04 NO, 145.125
FeO 254.775 MgO | 88.365 O, 3.225
Fe,03 2406.495 | Al,O; | 27.735 HF 32.25
CaO 528.255 PbO 18.06 COCl, %, 8.0625
e
KW
SiO, 415.38 CuO 2.838 483.75
(CH,CHCD
Cr,03 196.08 CO | 886.875
MnO 156.09 CO, | 145125
S /KR 225 FHoR 1.125 L% LT 2.25
L7p2
P/ 1.125 THR 45 HiAth 1.125
3.2.4

W iai T SOTA R BEPUKES R GE,  THEEPR WK 3-5 Pror.
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= R R G T

35 Wl iaE R

. AEFE IEHEY) (@)
SRS
(M NO, CcoO SO, THC PMyo
B 1297.8 301.83 1820.16 23.33 42553 330.10
3.25

b A P T A AR Y e U 2 O T o MR B b PR BURE D LR AN A
iy RV IYTI A v A SRR ] | A PR n] DLTE S A 2 iy o 0T R o BT R 14
A, TS

bR A A g IR RN B =308 TR < (IR TA] x A& AR (3-1

Pa g, gtk A oy AE4E 11 A 15 HIFR SR 3 H 156 HEw, F
WAt 122 K. B4, Wl FEar— B 20~30 4F, A OB 3R 20 4F . R
ERCR KL N 95% o IXFE, Anbr 38N 2E iy JE 3 R b B AL Y 1) o e 4
FEANR

T A A iy JE ST R B V. PR PG = B00E T x AR AR ) A iR
=7 x10° x 3600 x 24 x 122 x 20 x 95%

=1.402 x10°MJ

=3.894x10°kWh

Hr A B DL I (5500 K-R/T58 )+ RGERSR TT LU Sy i)
T S P Sa N

_ B A A R T R R ) B AR

BRI o O R P 1 A
A i T R (R REA R T R < TR B R

(3-2)

XHE,

AR A i R T R R O R B R
BRI AE < BRI

AN A i S ST R A R R AR

_1.402x10"
5500 x 4200 x 76%
—7.9859 x 10" kg

— 79859t

27




= R R G T

AN, AR R R R B b AR SERE L 50 JT . B4, 20 SRAE
HLEOS 1000 J7 QT X ERARMZS0 b3 G e 1 BAEHLR) . 2R
T G A A dy U R ke R 1.8 X 10"M.

FEARI s TR, SEOAEET Y i) EE TP IR EE, IABE 1 2 T JE
BN 3-6 TR . MR 3-6 MR LU KRR R ) LA SR Pz ATl A e 1
{98, G5 RN 3-7 P

R 3-6 M2 Lkg BEPTHER 5 Redis B

T39I H CO, SO, NO s P
HfE (g/kg B 2000 23.80 5.58 136.37 30

R 3-7 WRIPIEAT AR P HISOTE R B

154 H CO, S0, NO, PN P

oM (kg) | 1.5972x10% | 1.9006x10° | 4.4561x10° | 1.0890x107 | 2.3958x10°

3.3

3.3.1

e T DX DY 26 % G A4 HUBR A s R RV 4 ), dR AR I 408.204 177K . A Sk
CHEAA TR A TR B (T W ) B R . Tt 4 TR V35 & 2 % 4 hr n]
1, HEZE RRE TR SR B 0 s 1K T ZEH R R AR B0 65 . JKTE 209 & F1: K
#10.043m*; 4WAF 43 2275 206G 160 e w1 0.35m% BA1 0.15m*; £1T 0.26
m®s 1K Tkg 555, IXKE, HEHRER P B3 AR IR R vl CATE SR BeA b B3 BT s RE I 3=
BB, 45 WE 3-8 Fin (VE: —SBf M LU mP RoR, O T T,
AR LA 2 S PO T LA DA kg )

% 3-8 HEBYR B ITIMRE RN A 2

K AHA At AR w7 SEve] FERR K

85314.636kg | 17.5528 m® | 17552.77kg | 65312.64 ¥+ | 142.87m® | 61.23m® | 106.13m*® | 2857.43kg

12287kg 173078.5kg 214305kg 384928kg
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B B by

e P I R S G

PR R RS R AR 3-9 P

# 39 S ERBEP R A

{EE AR Se v R, TRV IR A= i F 3T B a0 BT ok R rh T R SR 2 A
1 377 KAR TR E 1 T P 7KV IR B 2 1), T DA 24 7K e R e A Ay A e VR
. 1 KPRHERBE T IECEE A 270kg 7Ke, 60kg €K
s K e A T DATHE VR e RV #E I 315.98kg, IXAE, HRE ALY
R R e LCA 375 S8y LS e AN s e e 5ot
Jeits Bpn] L2 2% ekl o0,

K, 1850kg K},

SRRV LCA VST o 40
IXHE,  HEAYE P e et B R 2

LT Ry g ST ik
FEFE (MD) 994364.4 949687.6 2.12x10°
TR 97.969
y i 789.8747
co 1930.805 10.42734
CO;, 1.44X10° 98585.76
SO, 895.1913 56.8764 393.182
NO, 280.8443 262.2634 163.935
AN G 33.35026 7.26754
4 316.0903
H,S 1.527091
HCI 15.34112 9.797
2N
= F 8.425
" HE N TKAR (1975 B )
i BIEY) 2115.811
" NH," 17.37724
(kg) CoD 4.949881
BOD 0.087764
i} 0.087764
Na* 6.670053
W 69860.025
TR B fi] R 15270.910 5624.444
A KA 5178.067
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Foh, HADEESRR AR BT LS 2 S0k S SRR AR
31.6MJ; fb: 2.14X103MJ; f§4i: 7.80X 103MJ.

3.3.2

M I T REAE AR A T RE L i LR SOs i AR T U . @M is
Vg DURPE X 2-1 AT, b b B ROl 890.323 M, Iz iy FLAR T HK
20 Ao TS RN 3-10 s,

% 310 SRYR R RIS M 2

‘ HEAG WEEHER (@)
5 R H

(MD NO, CcO SO, THC PMyo

il 3.27%10° 7603.36 45851.63 | 587.61 10719.49 | 8315.62
3.3.3
3.3.3.1

it 1 B RE R MR it 1 T AR DA R BT TR 4 i L REAEHEAT VT, R TR ) e
T HeFE % 3-111,
% 3-11 4R R R BRI THTA I T A6

Jrg i H PN REFE 5 1 H FAAT REFE
1 s 10000 8 YN 459930
2 A ELHETR 5220 9 M EHZ 198740
3 EENIZAT 39750 10 PAE SR 4540
4 YA & 52240 11 B = 1T 1140
5 SR 27260 12 ZrAL 2270
6 WK ot 17030 13 15 B2t H 22650
7 TR 2270 14 I B4k 484960

211 1328000 (kJ/m?)

IXFE, M T REFE = 1328000 x 408.204 = 5.421x10° MJ
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3.3.3.2 [55]

Jit U B v 1 A v 2 SRR TR B IR S 4« A [ A v 1 DA SOt Tk 7
TR A A . BRI, — e 8~ 12tkm?
fifis

it sk R R IR K SR YT LB PRl A%t B 335 T (sl RS A R
(RIORE] S BRAAR BRI « AR RE S S DEm LA AR TR A 55 7K o 42 adt SR T AR 4
150~180 t/km?. 534, HEFEAbE T AR HEH AT . T K Hib i R K
PRRIACBE AT = AR IR PE IR A5, 2 B R K ) K5

it el R o PR R G B R AR B, R YRS A (R R R
L, o, KVES T R R R R E g ) HOR E ) 1.5%, 0.5% L1 A 59/
RO RS KPR BT RSNk 4 1280kg, 1072kg, 326.5632Kg.

3.3.3.3 [42]

PRER B BERE 1 2 S HHTIRBRAE WU R & B OC, ERaHE: 1. R
TEMVRERE: 2. 78 L. BIRMELSHREFEM L . ARHEAT OGSk, FRBRpEFEIL
BREAEM 90% THAs 78 L. e RS i B AE W4 Uit TImA ., 78 -3 Ty
W (152K, B HEAMEPFWE (2.0 MPsk g (2.0 25 4T
VL Ak, B B RS s Gt S5 VA R Ak as g Gk, R 1225t
TS R WA 3-12,

% 3-12 RN BTRIRI BUZ S Yl

s fE HEEHESY (@)
H I H
(MD NO, co S0, THC PMjo
HH 449.82 1046.15 6308.75 80.85 1474.9 1144.15
3.4
3.4.1

WYV, Badp by 5 B B v SRR B SR 3-13 PoR. & sl AL
P A REAN BEATD ORI e, Ty ot v s FEAN v A e vk Bt T, SRR &
RPN E R 1.1 5 A
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AN, By

= H b P il W A FE AN 1R+ B g
61948.59kg. AR A FEEN T UHE A AR S R 3-15 s
£ 313 BY R T ERBR A KGR

AR GBI T LRSS B

5 BEVT A RIS e DA N 25 P A 14
mﬁuiﬁm%ﬁﬁﬁ,ﬁﬁ SFEILR 3-14. IXHFE, BAb Al Bh v & SRR
18 & 48 FE 4N B = 25688.3+36260.29 =

JP s WA Fi (kg) JPs B AR FhE (kg)
1 ML 11 BAIKAA 900
2 3L 12 BRI L pEpL
3 [FRee 13 JHIE]
4 43 7KL 14 AN} 45132
5 HEIK AT 15 BRI
6 R 16 T P
7 PRI KT 17 WLk o) B s
8 AKEE RS 18 A A 7277
9 Al Ao 3500 19 BERAM 2650
10 R JE R A
4l 23353 X 1.1=25688.3kg
R 314 BB EERFFRENRIER
o E B KA LR VARE-&s LT HE kg
1 0 D 273x6 k| 260 | 42.72kg/m | 11107.2
BN ® 159x5 K 8 18.99kg/m | 151.92
WA ®108x5 /S 50 | 12.70kg/m 635
BN © 89x4 K 5 8.38kg/m 41.9
W O 76%4 K 69 7.10kg/m | 489.9
BN D 57%4 K 12 5.23kg/m | 62.76
2 |%3k (90R=3.5D) ©273x6 A 6 40 240
753 (90 R=1.5D) ®273x6 A~ 36 27.5 990
53k (90 R=1.5D) ®159%5 A 2 6.06 12.12
753 (90 R=1.5D) D 108%5 A 9 2.99 26.91
233k (90 R=1.5D) ®89x4 A 2 1.39 2.78
23k (90 R=1.5D) D 76x4 A 4 1.03 4.12
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253k (90 R=1.5D) D57x4 A 10 0.54 5.4
KNk DN250/150 A 8 8.5 68
Kk DNB80/50 A 4 4 16

2% HG20593-97 | PN1.6MPa DN50 A 2 2.8+2.42 | 10.44
2% HG20593-97 | PN1.6MPa DN25 A 8 1.25+1.1 18.8

%22 HG5-226-2W | PN1.6MPa DN20 A 2 |0.564+0.506| 2.14

WL GB2555-81) PN1.6MPa DN250 | 4 32 15.7 502.4

I 2% GB2555-81) PN1.6MPa DN100 | 4 2 48 9.6

Y7L GB2555-81) PN1.6MPa DNS8O 2 6 3.71 22.26

I 2% GB2555-81) PN1.6MPa DN40 A 2 2 4

WYL GB2555-81] PN1.6MPa DN25 2 8 15 12

7223 HG20601-97| PN1.6MPa DN250 | 4 4 12 48

75255 HG20601-97| PN1.6MPa DN100 | 4 1 4.1 4.1

24 5% HG20601-97| PN1.6MPa DN8O A 2 2.9 5.8

752455 HG20601-97| PN1.6MPa DNG65 2 8 25 20

B ) D371X-1.6-250 A 24 37.6 902.4
K i D371X-1.6-80 2 6 26.1 156.6
A fi) D371X-1.6-65 A 1 25.4 25.4
i 1 ] HH49X-1.6-250 A 6 150 900
e A o ] HH49X-1.6-100 A 2 36 72
i 1 ] HH49X-1.6-80 A 2 27.5 55
1F [ i H44T-1.6  DN50 A 2 135 27
LA A47TH-1.6C DN250 | 4 2 200 400
B =5 Q235A | kg | 16647 16647
i § =4 Q235A | kg | 1160 1160
FEEN [10 Q235A | kg | 518 518
4N Z70X6  Q235A | kg | 62 62
AN £63X6  Q235A | kg 84 84
gkl /50X4  Q235A | kg | 116 116
Jii &N -60%8 Q235A | kg 24 24
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Ji 5 60X 6 Q235A | kg | 525 525
Jii &N -50%8 Q235A | kg 20 20
124 GB5782-86 | M16x50 Q235A | /> | 150 106.3g 15.95
24 GB5782-86 | M12x40 Q235A | /> | 450 49.29g 22.18
21} GB6170-86 | M16 Q235A | 4~ | 150 34.12g 5.12
21} GB6170-86 | M12 Q235A | A4~ | 450 16.32g 7.34
5 A4 o4 Q235A /S 7 0.25kg/m 1.75
Hit: 36260.3kg
X 3-15 WY E BB R AR R
AEFE (MD) 3509388
e e HENIKAR (1775 5 ¥l (A K 4
A 2787.687 BiFY) | 7467.283 W 2.47E+05
co 6814.345 NH,* 61.3291 | ToEG[EKE | 53895.273
2N CO, 5.08E+05 coD 17.4695 M. K 18274.834
1% S0, 3159.378 BOD 0.309743
He NOy 991.177.4 [ 0.309743
T wEtk &Y | 117.7023 Na* 23.54046
) gt 1115.570
(kg) H,S 5.389527
HCI 5414307
3.4.2

Wk s A B e e ARk e EAE n AR P A4 RHFTRE i, A8 i HLRE DA SGs fr F R Bt

S et dediol 2-1 BT AL, 3
S R A3 0 LA 3-16.,

R 316 WP ARG RS HE R

IR 20 A B, XA, 12

X RERE IEHEB) (@)
HHIH
(M) NO, cO SO, THC PMyo
LALLEN 2274.8 529.04 3190.37 40.89 745.87 578.6
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3.5

RN, RBCERRI B R BORTERES Gk 3-17 B

7IN o

£ 317 BRIEBRPRRZ TN BoRMAESE
By b R 530 J7 IBATHERE 50 J3 & /4
B p AR B 200 Jj NN 16 A
A JH 1sF 1) AR WA B 2 Ji Tl
BLIRBER % 76%
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A Ll

SV A 2E iy PP A AR L3 23, SR B3 AT B U (A 5 52 i
JE AT MR BGE VA, BIARE ™ s RGP BE AR SRR 1) 5%
Wi o MR B0 AT DTSR AT RO e, FATT AT LARE 2506 A PH REFAK #s R GERTIA K e
ARGV B R ARG MR A AT, SRR 2 IR
R G Gt dRbr R RIEATRAEA AL B . fe i 2 AL BT B, A ] BUR AR
AL, WS, R IR TR

4.1

AV SCAE 3 BT PR B8 5% W 45 bR ISR T 56 [ A OR Jm B B ik A 2l i) TRAC
(Tool for the Reduction and Assessment of Chemical and other Environmental
Impacts) #8, ZBALRREM R 1k 12 28 RAERIR, R, Bk, &
IR, U RN E B, AT, SR, ARBURY), FRER TR
Wy, AR, AT RRRHIAS F LL K A BT 4 A

41.1

SN &4 o T SRS FEA) I (R HEJ8CTT 5 BOP- 2 N GRS
T AT L AR B B 1 UL S R Aty o 3 B R 7 BT L A S,
A 28] 15 M T PS8 A St S 1, ik N 288 fg e o I A R A58 IR 25 7= AR R

X LESE M ELFE B g AN BE IR, RAEYIRG™, IKAEAE IR EE

TRACI J7, SR TH R T2 L CRC-11 ¥ RARIIA A0 JEHE, K
oAt B 0T SRR 9 ) 55 CFC-11 F SRR AT EL i, TS HY i
IR 27 S e £ KR 27 X =g s AV S T BU R i e

SLEBIARTR =) e, xODP (4-1)
A e i IIHERCER (k)
ODP — &M i 1) SR IRFA

4.1.2
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WAk, B BN LRSS ], S R HEr i =
MBI, O PR S AR B R A o X S AR RE A RS T
ST R SRR BE, TR MO BRSP4, R B BRI TS . TRACH [
T E B SE B K4 (IPCC) $& H I AR AR B Fok T kAL B by o
TERXANTT I, COp AR e o 1, He AR = BN 4S S CO, it
ATLEGIEE,  ANTITASH R ARG Y R A BR AR R . AR IE AR U L

PIRARBESR bR =D e, x GWP, (4-2)
b o — i HRBCE (k)
GWP, —¥)J5t i B4 BRI

4.1.3

TR AL 28 T TR SR (W HE O R Bk 3 TR M T DUR, M6 b e
P RHE KAL) AR KRR =R (1) i &
AMRERW . . BEEADURBIE; (2) TIUIR: BRI IR H %
UORRTERR A2 3R A s (3) m/KUTR: RITEARLL =K Zi
TEABEHRAL A . IR LALLEE R HUITBES SRR, X4y H'.

4.1.4

HE TR TR AR T TR SRS LA ot R 2, (AR
SRR P B AR FCEAC IR o 8 TR RSB 3
Wi KD EAS, WALV, BEAKAEERZAEE: BIRK, &R S
B SIPOPNCEN (< SR SR

£ TRACI ', SR bW ) 8 SR A2 Tt LU okt &, Rl
Ko bF kg AL IO KA I B8 TR BOR S 1kg RCELEHE A KR (1 58 57
WRBCRBEAT LERL, A NLAS HE A P TR I (1) e TR A3

4.1.5

T E A IR R AL S (VOC). RAMMI(NO)AE—IRiG A
FEZE PRI CRAMNE) MU IR, B ez 8] AR AR N S N B AR B )
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e . WA LBUIRERSE s e, DLRAECN IR e A E e s
RN SRR AT A A

TRACI 1, SRR AT EY) (VOC) I # M55 I s J) 3 EA
NOx A HEHE, IF HARB NOx ik EE M AL 5 Og Mk LR AR A MER R o

4.1.6

BRI A7 AE S N RBP4 HAZ IR . E TRACH 1, Jil
KL oy o = Ff: Kide/N T 10w m BIRTKL (PMyo), HRiff/hT 250 m (RRTRE
(PMas) LS 1T S AR A U8 ) AR BB 20— IR R SR A 1
RIRL o
PRER TS X R i oy =2
(L)¥5 A HEBOE 2 PMig, PMas, LAK VKRR A R R 0k ok 15
A1,
(2)7 S HPBURL IR JEE R AR A T B A 3 5 A0 T2 R AR A
() ¥ K 5 P8 TR AR A B A O m] BLII Y E & A DALYs
(Disability-adjusted Life Years). DALYs fJ Lifiid X (4-3) 5.
DALYs=NxDxS$ (4-3)
A N2 ROk 5 [ R Mo B A0 AR5
D— %I )-S5 4 2 ) 1]
S—AZIFI IS NARE FEAE B ) 52 M B

4.1.7

IREE T )5 Y imad KA KR 35 e A AR e 2E 529 . TRACI
B rp, X LE S 2 A BURAE FHREESURME S, o =0 N .
Je, P Z A Raria A (Multimedia Fate Model) SKiH 5035 G e 3 801K
A IR 3 PG G B (R R o AR i 22 SR 2% B LAY (Multipathway
Exposure Model), fif %&£ 5% X1 (Exposure Factors) K8 BA7y5 Gt A Ak
R BT . X BAFH 7 HTPs (Human Toxicity Potentials) iXANF&krskit 5
MG R NARME RIS ) PR B o BRn, FESRAG & RS e HTPs $a4bxs
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Ja, DAZRANT R 28 BT LU v S5 b s e (¥ 35078 A AT AE 20 /1 Y g B2 24

=
Ho

4.1.8

5N ISR HTPs 2840, AT miEssLl ETP (Ecological
Toxicity Potential) il =547, 43 /KAESHEMERIBE AR T M, Ll 24 =
FREIE TR A Z IR IEUE .

4.1.9

TRACI Bifdrh, PRk g b 3 (0 PRI T S DL A2 -+ 3 oA 3L A0 o 110 85
SkFEoR, JEABRBEYREZ, %A E EE . A, XA
JI 3 5 5 B FAE TR L AN R o i SR — Bt s g A ) P ORAEAR RS R A
T A AT A 7 SOk 5 — R AR A D RO, B AR
AN THSEAE A o AR A% b A R A T A 2 KR s (9 A — v bk
SRR Ky — AN ), A, XMl A B A2 S AE . b
REJE AT LR LR DUAS 5 R PP (1) SO e (8 PR B UL (2) 3t A ]
WREH: (3) L I (4) T3S s ). HAT, b b Al AR B (1 1E Ak
AE A B, B RRARANITT . T Fie b v DU 50 (4-4) 15

THU I RRR =) A x (T & E;)/CA (4-4)
b AT R RE AL I N RIS BT A
T & E,— N3 T X35 9 B fe i 1 o«
CA — NG ) JIr A DX ) T AN

4.1.10

IIHTACATRRRHE T IZ A e A5 (75752, TRACI R T “Eco-Indicator
997 HETRIE . ZINEH IS TITRACH BB PR, B ASTTR
WAREHN o2 SETPER A e 3 de D Hon fRAE R R o0 it A, BISGOT R
HONREW, gl RIS, RJRJTRARENREN, g isa . ek, Bk
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ARBHIBELSETER:, IRAF LA AT OB ITRE 9% 11X RE YR AT I T G 0 o KA RS

AATIRRL T FE Bl BEVR 10 19 0 2 W AR SR S FE A A7 A A R RE VR S A AR

I3 X —FR AR IR AN IR A AT R T RS AL T AP H
AREHE R =) N, xF, (4-5)

A N, —IHFERALAAPREL T T REI AN = IE (B, A, R
1 N {E 452 0.00859MJ, 0.144MJ F1 0.15MJ);
F—H o Hr7= h RE Dh B AT T FE A A AR T

4.1.11

F K AR A 2 i o ST i D A v i — AR OB IR i [A 7, [ s b
BB G—I 7k, PrbL, TRACH BRI AS 2w A1 (K PN 7 e AE R 5
Ho

F T BT R SR (R (1 S B, AR T8 S0 FrSC B ) R R Ve 4% . Al
RARS oM Gevt, 7 SRR AE i LUk R op BT i E (0 BT e IR AT Sevt, R4
BEAE . (H 5 RS 3 B b b B b S5 i DR AR RS — 80, BT DAAS TS SOh AR e e
REVE A A DL, 4 4.1.10 ¥ N BT INBCE- 24045 Hh B A AT R NP1
{H°4 0.047MJ.

TERF LG 3 M KB REFAIK 388 RGEFNER I RGN LR G T, BR T % R EA SR
ML, HEOR . TR AT LA 18 . AR SO KW ARl b, 25
E 2% B AR O, K05 LA BT K BH R HUK 2% 2 Go R AR I 22 B8 1A 27 802 IR
5 HARSRFR G A i€ 4-1 iR,

% 41 KFBERUKBREMIMBRS RIS AT L. BRI

13 H K
BT 5B
b SR EER 2N VAR R
BT it o S AS
BORIEVEH
BT BhISAT E
EATRE
PR i 5t

BORPERESR bR
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A Ll

Horb, BURAT LS SNEREL, SNEIREL SIS, B AR 9,
PriHge, deifd, FLUESCH, B R IAB I . 408 oA = BOeA 98— H
P o — R RS PE,

4.2

FERS RSN BEAT 73 282 ) REAR RS DS B (AN R ) TR i 2 i D 1
(FEAE RS M E A I, DU 2R PO m A 7 (N 27 5 R R b (E . 8 br
AN EACEUE, o A O R E AR A T (I A ERARE S ) S 2
FEME A VR L, e RE Dk iR HE A i s, B T RERh A TOR A
R BEIE T AE S RE S

SRR W A 2w dRbs(E (EB), l A N i3 21

EB =W, xPF,)+ (W, xPF,)) + (W, x PF,) +...... (4-6)

A as by c...— B P S AR5
W2 o 1) S 4
PF—2- P N 2SS B 5 M0 [N 5 (K 4R b
TRACI AR — A i) H ™ AR, A2 b B2 78— N
SERMAEA, H ke A B Bl i 4m Az B, WIBL Evk5es
THEHLA e
X1, BT TRACH BRI L i (n— & RFHBERUKEAS . — BBl
S8 DAL, BTEL, LB A5 R R T R A B, B KB AR
KA — By, MR AR SR T R A RS, B R
GEAIE T 277 e 0 TR AN i R 80 A D mT B R — A T e A (1 Kl
WIS REAFAN P i K A i, X BRI R A i D 20 4R, B g by (K AR A il
30 4F, Gl Dyl Bh B A A e AR — 2, T 20 4F, 54, ORBHBERVK AR KL
FIEARLMAFar I 15 G EIL BB, K RFHRERURLS RGN R4
FITA 77 it 3 B A I SRR LR A3 A IR, JF FLRHIT S5 B A 2E i 5 30
(Y0 8cdhs B DL AR iy U R b el (0 SR, 35 0 DI RE AL i H AT Al EE
P B o
Ferb, OKBHREROR A RGN A i J 01 R Wb ) s A m] DU L h 5rt
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A SR

Q=HeAeLep 4-7)

X Q— KPHREHIK AR RGN A i B AR ) S A, ks

H— e X 42K BH B AR AT B R, kIIm? « a;

A—KPHBEPUK RS RGEERRRL, m?;

L—KBHRER K B F 1y, as

n — KFHAEHUK B ERTE, %.

JPCY-100 B B4 K BH B Ak 3 148 I 7 iy 4 15 45, JLAEBGIIBLE 1.8m?,

PR A 60%. A AR K BH g Vi ST 5 ol 5285116kIim” « al®Y, JoiedL
55 B K BH BEHK 2% RS TR 500 mPe 3XAE, AFHBEHK 2% 2R g a2 iy i 1

AR, B TR AR RSN -
Q=HeAeLep
=5285116x500x15x 0.6
=2.3783x10"MJ
= 6.6064 x10°kWh
b, R BRIERREE T (i, FAR Sy AR R UK R

g8, S RRIRIE R R 50D
(1) SR R BEAT Cy

450000

= Y 0.06817T
L 6606400 L

5300000

=~ 0.006817T
152389400000 x 2 L

(2) PR NAE A Cy

AR AR S5 T 40, KB BE UK 3 RAEE S AR FALFE AR [ R M2
K TRESR LI 9, LS AT IRt B AR B i g T LA A LAt 9 T
M RALE A T EAFEIRE, BFE. ANy ot . L
dr, Tl ARG 280 g, TOHERRE 0.64 6. tHE IS RRAT:

9000 x15x0.64

= = 0.01317¢
251 6606400 L
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C,q, WHHE ISR
%%ﬁ&ﬁ&ﬁﬁzggﬁﬁﬁg:awmﬁ
S AP R 7 LR = 50;;;2025853'264 — 0.008227%:
BB A S RATEN 1 JT TN, T4,
%ﬁ%ﬁﬁ&kﬁ&ﬁzgggﬁgﬁzammﬁﬁ
%ﬁﬁ@ﬁ&&%%%%:§§%%§%:amwmﬁ

FirLk,
C,., =0.0574+0.00822 + 0.00411 + 0.000514 = 0.070244 ¢

(3) A7 h A Cy
A A PRA EL B IR A T — SR G =T I 2 D,
B 53 D R 200 77, I B4 HEVE 100 7, B EL Y 230 U7

W
450000

_ 15 _ .
Ds1 = gg06a00 ~ OV08LL

15

200 +100 N 230

20 30 .
D.. = _ 0.00582
s2 = 3894000002 >-00%827L

20

Pk,
C,, =C,q, + D, =0.0131+0.0681 = 0.08127¢C

Cys2 = Cys, + Dg, = 0.070244 +0.00582 = 0.076 LG
(4) FFIBITHEFEE

_ 90003600

o =22 _ 7357k /KWh
6606400/15
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500000 x 3600 N 79859000 x 5500 x 4.2

52 ~ 389400000 x 2/ 20

= 4783.63kJ / kWh

389400000
RS TR 4-2,
R 4-2 KMHBERKB{RGENRERP R G L A H A mE FHRIC AR
W T KIRAKE RS | IO RS | e o7
HRES LR TR bR CRfr: (kwh) ™)
&1k 0.039259562 0.649060865 16.53255496
AN 6.35462X10° | 1.87622X 10" 2.95253x10°
XL 2.02506 X 107 0.000112101 5.535668872
sl 0.014503894 0.225782008 15.56699295
AR 0.071552482 0.907933567 12.68905754
Y 0.000277549 1.99802 %X 10” 0.00071988
ERCENESEE ) 7.59343x 107 0.002991822 39.40010953
Y 0.073504305 0.000222751 0.003030449
A E M) 0.000291691 0.003137759 10.75713058
LR IRbE (AT Je/KWhH)
FAAL P BT 0.0681 0.00681 0.1
BT 4B A 0.0131 0.07024 5.3618
BT i AR 0.0812 0.0761 0.9372
FARVEREFRFR CRAT: KIKWhH)
AT IBAT REFE 73.57 4783.63 65.02
4.3
W T A RIAEE FEm 1 . 5 IR AR YEREFR b — e AL, AT LA

T2 PR g b o L B SCHR, AR SR HZ IR ik (AHP)
XK FHRERK g8 RGEABR Y R GEEAT 2 H AR LR

43.1

R (Analytical Hierarchy Process, fij#k AHP) &35 [# %% Thomas
L.Saaty Z4% T~ 20 4 70 SFEARHR 0 —Fha] T 0 e 12k I8 32 1EAT 1 A A RN
Fettis 2070, iR e s A I IR s AL, i H AR (BRI 4
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FOUE I HUE | WEEE Y a, WAL SR E
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© (N (O W |

{315

(4) BHATIEZ AT M T — 20 R0 TAHAR B2 n B# IR, KR — 2T
FXT L RICRAHAE, Hn 8RR, BT IEE A RAE. Tk, Rk
(RSN 6 524 N (37 L1 2 N 8

AWSCRARAE, WP HPBI T B—0: AMTTERIIH—fb: -
A B ATITREATHM: F=08 AR 24T R ) &S H PR & we.

(5) MHATIEZ T M Z KB PIIEIR, KB E gty hdg— 2
I TC AT T H AR ARR R o 5 201 5 45 BT B I 2 IR & 7 20 T Hibw
(R HE PP ACER, AT R e KA. it U ff s e £ 77 2%

(6) — Bkt FEAgIE IR RNy, ANAT e G AR B2 R
FHIBJZ AT BN G5 R A IEAR G B, T3 BRI W AR B AT — SO, 2ol
o6 J5 A3 21K 45 KA AT R R v AT IR, 7 D00 5 5 57 U A A B R

Ttk R R el R HE Y, VA I ER AT — B . P
L LU
1) HHE—E R C.1. (Consistency Index)

QL:&@L&
n-1

(4-8)

N TR B, AR SR B R IEAR N maxo X HL AT EAAESR Y w
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A Ll

A LR 2 35

13 (Aw), Lo &5
= R (4-9)
N W ni=T W

A

max
1

Kb (Aw), — M E Aw 156 | i
2) B BENL— S EFEFR R. 1. (Random Index), # 4-4%%%i 4T
1~15 B iE H R AEFE L5 1000 RAG 31K T- I BEHL— B 455 .
& 4-4 FHFEH—BHER R, 1.

FERERY 4L 1 2 3 4 5 6 7 8
R. I. 0 0 |[052|089 112|126 | 1.36 | 1.14
FEBERT 45 9 0 | 11 | 12 | 13 | 14 15
R. I. 1.46 | 1.49 | 152 | 1.54 | 1.56 | 1.58 | 1.59

3) P —# ] C.R. (Consistency Ratio)

_cl.
R.I.

2 C.R.<0.1 B, YARIRIHEFER— S v A2 . 24 C.R.>0.1 B
AR BT RS S T . — B RS —30, i C.R.=0.

C.R. (4-10)

4.3.2

4-2 9 KBHRERUK T RGP R G I 235 R a VPO BT 6 2 TR 45
K, SR Riai A s HbnJE, #ENZ N BORYERE . AP B A e, HIPEoY
7 Hbr. fEEAT Hbs M B O MR, &3t 16 4, w207
Kz, BUKBHRERUK s RGP R 2T

XF BB 2 R S R B REA T BB E IR X = A7 H bR, SREEFHATLAA A CA
(e PR R, Aol P ] B8 SV 2 Ak, R N L U m] RE ST B LA B
Mo FTEL, AV S 73 PIRHAS A O R 20 A K BH REFROK 4 R GNP R SR 1 25

Vo

op
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A Ll

T LR

Mi M Ms Ma Ms Me Mz Ms Mo Mio M Mi2 Mis Mia Mis Mis
R R R B I o I = I B O B - G S A 7 B D
AEEE AR A R A A N = - > S R A G R
FELCIPE | || PR R | G| O(FE| (|| | | | K| F
R T S ||k 5% L7/
& A iz % CRINE Y
BEO|E || K 17 VIR
| | A& fie Ll
S €

B 4-2 KFHBEROR SRR A SRR RN S8 B TN B X g B

1

TERRE = A7 HARAS T8 H AR B WA I, A SRR S I A P58 L
ZoUr e BORVERR I 2L, 84 MRS PR RS a m BLTE, 45 HH ) DR R R
A5 e SRR AR IR ) i w AR KRR IEAR N o, FEE T —
Bkfabr C.L, I H AR 4-4 A AR N PR BENL — Btk Fadr R.L, oo AR AT
—HPELL ] C.R IR I — Sk

SRJG  BATTRE BN S PR 7 AR T H AR 10 245 A B, AL
) f BAE — Sk, &5 Rk 4-6, 4-7, 4-8 o,

e, 4 LRy SRR AN R 7 1 WA R, VRS HBCE ), T
TR R A B, I DA TR BRI WA BRI — B, VR R 4-9~ 3K 4-24
TR o

SEHE T-P, Pi-M, P>-M, P-M HTFEEIR, tHHEZR—HE8Hr, W

S PR F AR H AR AN B I BAS S — 8k, 45 R ansk 4-25 Fis.

)i, Atk 4-25: JRIR—HRTFIP IS RANR 4-9~3% 4-24 (THE A5 54
IR R (IR 4-26 [T o 25 B B KB ReHUK 38 RGBE Y 0.6368,
B R G IIBE S 0.3632, Hidi R IR AEIE G, KB GERUKEE RE RS
R I AR TR RGN LR G 3G . #1211 4-3 FToR.
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FIE B

R 4-5 FRAEFFIBBIAFIWEELE T-P 4-6  HWIFERE P1-M
T P P, Ps3 w T My M, Ms w
P1 1 3 1/3 0.261 M 1 5 0.633
P, 1/3 1 1/5 0.106 M, 1/3 3 0.261
P3 3 5 1 0.633 Ms; 1/5 1/3 1 0.106

A max=3.039, C.1.=0.02, R.1.=0.52, C.R.=0.038<<0.1

R 47 HWIEERE P2-M

T Ms Ms Ms My W
Mg 1 1/6 2 1/5 0.090
Ms 6 1 7 3 0.559
Me 1/2 1/7 1 1/5 0.060
M; 5 1/3 5 1 0.291

A max=4.141, C.1.=0.047, R.1.=0.89, C.R.=0.053<<0.1

A max=3.039, C.1.=0.02, R.1.=0.52, C.R.=0.038<<0.1

F 4-8  FIWrFEFE P3-M

P; Mg Mg Mo My Mp M My Mis Mg W
Mg 1 7 1 3 9 5 6 5 9 0.2804
Mg /7 1 1/7 1/5 3 1/3 1/4 1/3 3 0.0371
Myp 1 7 1 3 7 5 4 5 9 0.2611
My 173 5 1/3 1 5 3 4 3 7 0.1479
My  1/9 1/3 1/7 1/5 1 1/5 1/6 1/5 3 0.0259
Mz 1/5 3 1/5 1/3 5 1 1/3 2 5 0.0745
My 1/6 4 1/4 1/4 6 3 1 3 5 0.0961
Mis 1/5 3 1/5 1/3 5 1/2 1/3 1 5 0.0592
My 1/9 1/3 1/9 1/7 1/3 1/5 1/5 1/5 1 0.0178
A 1ax=9.9160, C.1.=0.1145, R.1.=1.46, C.R.=0.078<<0.1
49 AW M1-S & 4-10 HAWIFERE M2-S

My S1 S2 W My, S S, W

S; 1 0.1 0.0909 S; 1 5.3618 0.8428

S 10 1 0.9091 S, 0.1865 1 0.1572

A hax=2, C.1.=0.00, R.1.=0.00
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Y

Gl AL

R 411 HWFEERE M3-S

R 412 HWHERE M4-S

M3 S1 S W My S1 S, W
S; 1 0.9372  0.4838 S; 1 1/5 0.1667
S, 1.0670 1 0.5162 S 5 1 0.8333
A ha=2, C.1.=0.00, R.1.=0.00 A max=2, C.1.=0.00, R.1.=0.00
# 4-13  HIBAEERE M5-S # 4-14  HIBEERE M6-S
Ms S1 Sz W Mg Si S, w
S; 1 65.02 0.9849 S; 1 7 0.8750
S, 0.0154 1 0.0151 S, 17 1 0.1250
A ha=2, C.1.=0.00, R.1.=0.00 A hax=2, C.1.=0.00, R.1.=0.00
% 4-15  HIBAERE M7-S % 4-16  HIBTAERE M8-S
M; S Sz W Ms S; S, w
S; 1 1/5 0.1667 S; 1 16.5326  0.9430
S, 5 1 0.8333 S, 0.0605 1 0.0570
A mac=2, C.1.=0.00, R.1.=0.00 A ma=2, C.1.=0.00, R.1.=0.00
#4-17  FIWEERE Mo-S #4-20  HIBTEERE M12-S
Mg S; S, w Mi, S; S, W
S, 1 2.9525x10° 2.9524x107 S; 1 12.6891 0.9269
S, 33870 1 0.99997 S, 0.0788 1 0.0731
A ma=2, C.1.=0.00, R.1.=0.00 A ma=2, C.1.=0.00, R.1.=0.00
* 4-18  HWERF M10-S ® 4-21  FIWHERF M13-S
Mo S; S, W Ma3 S; S, W
S: 1 5.5357 0.8470 S: 1 0.0007199 0.0007194
S, 0.1806 1 0.1530 S, 1389.08 1 0.9992806
A mac=2, C.1.=0.00, R.1.=0.00 A mac=2, C.1.=0.00, R.1.=0.00
*4-19  HWrEERE M11-S Fx4-22 HWEEME M14-S
M1y S; S, W Mag S; S, w
S; 1 15.5670 0.9396 S; 1 39.4001 0.9752
S, 0.0642 1 0.0604 S, 0.0254 1 0.0248

A nax=2, C.1.=0.00, R.1.=0.00

A nax=2, C.1.=0.00, R.1.=0.00
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FIYE

WV

R 4-23 HIWTHERE M15-S

K 4-24  HWHERE M16-S

Mjs S1 S
Si 1 0.003030
S, 330.03 1

w

0.0030
0.9970

Mis S1 S, W
Si 1 10.7571 0.9149
S, 0.0930 1 0.0851

A max=2, C.1.=0.00, R.1.=0.00

A max=2, C.1.=0.00, R.1.=0.00

FR 425 BER—FREHF

P1 P, P3 R MBS
0.261 0.106 0.633 BUH
M1 0.633 0 0 0.1652
M, 0.261 0 0 0.0681
Ms 0.106 0 0 0.0277
Mgy 0 0.090 0 0.0095
Ms 0 0.559 0 0.0592
M 0 0.060 0 0.0064
My 0 0.291 0 0.0308
Mg 0 0 0.2804 0.1775
Mg 0 0 0.0371 0.0235
Mo 0 0 0.2611 0.1653
My 0 0 0.1479 0.0936
M1, 0 0 0.0259 0.0164
Mis 0 0 0.0745 0.0472
M4 0 0 0.0961 0.0608
Mas 0 0 0.0592 0.0375
Mg 0 0 0.0178 0.0113
C.1.=0.0827, R.1.=1.1542, C.R.=0.0717<<0.1
# 4-26 BROGRHT
M, M, M; Mgy M5 Meg M- Mg

0.1652 0.0681 0.0277 0.0095 0.0592 0.0064 0.0308 0.1775 S
S; 0.0909 0.8428 0.4838 0.1667 0.9849 0.8750 0.1667 0.9430 e
S 0.9091 0.1572 05162 0.8333 0.0151 0.1250 0.8333 0.0570 Wi

My Mo M M1, M3 My Mis M

0.0235 0.1653 0.0936 0.0164 0.0472 0.0608 0.0375 0.0113
S, 2.9524x10° 0.8470 0.9396 0.9269 0.0007194 0.9752 0.0030 0.9149 0.6368
S 0.99997 0.1530 0.0604 0.0731 0.9992806 0.0248 0.9970 0.0851 0.3632

Amax=2, C.1.=0.00, R.1.=0.00
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ST N

Hi&l 4-3 ATLAE Y, N AIAEE A LA TG . BORPEREHET T, KB
RERUK I RGUAE AL 28 A . PR~ shis AT RERE . AL, =8 IR 4xfiE
TR AL TARI RS, AEBOARR TS A RRARE . ArdE K5 R AL
FRMND TSI T R SE, AR AL BB, AEASEE . BUm P EATAEE
Fe ey B R TR R GE, AL SRS BOARE VB AT RGeS
T P A 22 AN K

RIS, KA BERUKER R G2 AT R RE H BR T B R A FE /N 3 23 FL fE LA
Gy HEARATFER MBI, AT IR P REACA T B Y . YEIE S5 I RS
IBATIERE PR T A FE— IR PEREEIELLAL, R SR HORAE B ia i, i H., 4
W ARGUSAT I RE P il BN — € AT BRI L dig e, 534, RRFEHL
PHAT WA YRS . YE4 R DR 545 . XL 3R 32 T OKPH REHUKER RGUIKIIZE K
A IBATREREW AR T B R L, (ERPHRERUKAS RGEHAL Sh BB 2 e
WAL, X H TR RERKASHE N — KFehg 22—

Bl 4-3 SRERFRBIR G N - R R T () B et AR P
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A Ll

Hngeit k], SEEPREERAL. E L. 2R 2Rz,
PRAE R G A AN el A S A 5 T WA T R P RE UK & R GE R T2 2 A
U s ras AT i R FPs FE R, BRI IRpE R b R T R AR . JAEAL
Yy ARARBRAHAY, JUEIGROAST, IR, WE IR, Rk SRR
B+ Bt A AL S A R bR W S A v o T A5 BH REFAK 23 R G4
AR BEVE S B0 AR S0 S5 5 W A O g PR 3 R DA AR A e i R K
(S ) QU TN o N SN /N 1 DR - e S R ke N N i 2 Gt 7/ BN T
R BURAHESUE bR W T R AT

(2)

FEREXMRZ N, T HERRT S BRI AR sk 4-27 fros, Fik—%
SHERE LS E IR R ISR 4-28, 4-29 fin. SEREIR: KFHAEHUKES &
iRy 0.4768, WAl REEMIALEE Jy 0.5232, £WIRELTAANT, KFHAEHUK
W RGN LA MM ZE T RAEINEEE AR S5 B 1 & I A 4-4
Jise WK 4-4 IR FTLUEH, RELTFAGN, FECKHREHUK S RGREL
TR R G I A B PR BT A e B A v T R A

R 4-27 REGG Mot bAMIERE T-P

T P1 P, P3 w

Py 1 5 3 0.633
P, 1/5 1 1/3 0.106
P; 173 3 1 0.261

A max=3.039, C.1.=0.02, R.1.=0.52, C.R.=0.038<<0.1
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A Ll

R 4-28 REZFHENBR—KBHF

P1 P, Ps JZIR M SR
0.633 0.106 0.261 BUH
M, 0.633 0 0 0.400689
M, 0.261 0 0 0.165213
Ms 0.106 0 0 0.067098
M, 0 0.090 0 0.00954
Ms 0 0.559 0 0.059254
Ms 0 0.060 0 0.00636
M; 0 0.291 0 0.030846
Mg 0 0 0.2804 0.073184
M, 0 0 0.0371 0.009683
Mg 0 0 0.2611 0.068147
My 0 0 0.1479 0.038602
M, 0 0 0.0259 0.00676
M3 0 0 0.0745 0.019445
My 0 0 0.0961 0.025082
Mis 0 0 0.0592 0.015451
Mg 0 0 0.0178 0.004646

C.1.=0.0361, R.1.=0.8046, C.R.=0.0449<<0.1

R 429 RESTH RN ZR _ZBHF

M, M, M, My Ms Mg M- Mg

0.400689 0.165213 0.067098  0.00954 0.059254 0.00636 0.030846 0.073184 JZIXS

S, 0.0909 0.8428 0.4838 0.1667 0.9849 0.8750 0.1667 0.9430 B
S, 0.9091 0.1572 0.5162 0.8333 0.0151 0.1250 0.8333 0.0570 A
Mg MlO Mll MlZ Ml3 M14 M15 Mls {E

0.009683 0.068147 0.038602  0.00676 0.019445  0.025082 0.015451 0.004646
Sy 2.9524x10° 0.8470 0.9396 0.9269 0.0007194 0.9752 0.0030 0.9149  0.4768

S, 0.99997 0.1530 0.0604 0.0731 0.9992806 0.0248 0.9970 0.0851  0.5232

Amax=2, C.1.=0.00, R.1.=0.00
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FRIF KB AP P F 5, KBHREAEAR BUR KT 5000MI / P, 4F H JE
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L7 JJACMERRERE, AR T B E SR AEREEUR HE A 1000 22 4¢; JUHOE I P i
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5.2

TR EUKPHAEHUK BRI T4 20 4, CAEMR T AR, Bl 52 oe i
R AT, TRE H TSR AEHUKEER=] 5 4000 K, M=
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ATIEY B B 7 4% 3%, FLARY B PR I8 S M AR A5 N o

4% 0% 3%0% 1% 2% 2% 3%

93%

i WAk O
Bk WEHES O Db BE” Bk
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Mo g RAF 5. M. ANE A2 JPCY-100 B 575 K FH e FAUK 35 B4
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WA, FUTEHA AW A= A T PRI i (e 2 O e BT A4 L T
AP I AR AL S R BT I A, S5 Rl 5-3, 5-4 fian. W] 5-3 ATLUE
TEA K A= I AT PR IR i R 7, R Ak ds K L] - 55%, L@ N e
EBIED), d7 35%, ERABERIAREAE S 7% 3%, oA sm R Ay L
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Plastic manufacturing
Plastic manufacturing
steel manufacturing
steel manufacturing
steel manufacturing
system construction

system construction

Resource/Release

NITROGEN OXIDES (NOX)
HYDROGEN CHLORIDE
s02
NITROGEN OXIDES (NOX)
S02
NITROGEN OXIDES (NOX)
SO2
NITROGEN OXIDES (NOX)
s02
NITROGEN OXIDES (NOX)
S02
NITROGEN OXIDES (NOX)
s02
HYDROGEN CHLORIDE
s02
NITROGEN OXIDES (NOX)
s02
NITROGEN OXIDES (NOX)
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MEDIA Quantity uom

Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

33.597422 kg
1.835268 kg
107.101 kg
17.934 g
1386 g
1.4798 kg
3.797206 kg
0.0132295 kg
0.0221276 kg
0.0559146 kg
0.0458717 kg
0.015 kg
0.009 kg
0.0336 kg
1.9608 kg
0.6151 kg
0.198 kg
0.08604 kg

Impact Type

Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification

Acidification

Characteriz
-ation
Result

2965.7178

180.83821
11992.274
1.5830734
0.1551927
130.62518
425.17935
1.1677951
2.4776635
4.9357023
5.1363258
1.3240827
1.0077447
3.3107772
219.55399
54.296219
22.170383
7.5949388

Factor Measure A
B R
moles H+ equiv 2965.7178
moles H+ equiv 180.83821
moles H+ equiv 11992.274
moles H+ equiv 1.5830734
moles H+ equiv 0.1551927
moles H+ equiv 36284.773
moles H+ equiv 118105.38
moles H+ equiv 324.38752
moles H+ equiv 688.23987
moles H+ equiv 1371.0284
moles H+ equiv 1426.7572
moles H+ equiv 367.80076
moles H+ equiv 279.92907
moles H+ equiv 919.66033
moles H+ equiv 60987.218
moles H+ equiv 15082.283
moles H+ equiv 6158.4398
moles H+ equiv 2109.7052
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Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater

Solar Water Heater

Essential Auxiliaries of SWHs
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater

Solar Water Heater

Essential Auxiliaries of SWHSs

Essential Auxiliaries of SWHs
Essential Auxiliaries of SWHSs
Essential Auxiliaries of SWHs

Solar Water Heater

Solar Water Heater

Solar Water Heater

Raw Materials Acquisition
Raw Materials Acquisition
Filling/Packaging/Distribution
Filling/Packaging/Distribution
Product Fabrication

Product Fabrication

Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Product Fabrication
Product Fabrication
Materials Manufacturing

Product Fabrication

Materials Manufacturing

Materials Manufacturing
Materials Manufacturing
Raw Materials Acquisition

Materials Manufacturing

Materials Manufacturing

Materials Manufacturing

Transportation
Transportation
Transportation
Transportation
welding

welding

steel manufacturing
copper manufacture
copper manufacture
copper manufacture
copper manufacture
copper manufacture
painting
painting
steel manufacturing

welding

steel manufacturing

steel manufacturing
steel manufacturing
Transportation

copper manufacture

glass manufacturing

glass manufacturing

s02
NITROGEN OXIDES (NOX)
s02
NITROGEN OXIDES (NOX)
NITROGEN OXIDE (NO2)
HYDROFLUORIC ACID

HYDROXYBENZENE
CADMIUM
ARSENIC
COPPER
ZINC
LEAD
BENZENE
TOLUENE
HYDROXYBENZENE
CHLOROETHYLENE

BIOLOGICAL OXYGEN
DEMAND

CHEMICAL OXYGEN DEMAND

NITROGEN OXIDES (NOX)
NITROGEN OXIDES (NOX)
NITROGEN OXIDES (NOX)
BIOLOGICAL OXYGEN
DEMAND

CHEMICAL OXYGEN DEMAND

75

Air
Air
Air
Air
Air
Air

Water
Water
Water
Water
Water
Water
Air
Air
Water
Ai

=

Water

Water
Ai

=

Air
Air

Water

Water

0.28
3.639
0.0375
0.485
0.2025

O O @ a@ a «

0.045

0.0105 kg
0.0003371 kg
0.0035819 kg
0.0130781 kg
0.0080625 kg
0.001911 kg

002 kg

008 kg
0.0001922 kg

0675 G

0.0105 kg

05922 kg
33.597422 kg
17.934 g
1.4798 kg

0.000113 kg

0.0001883 kg

Acidification
Acidification
Acidification
Acidification
Acidification
Acidification

Acidification 7

Ecotoxicity
Ecotoxicity
Ecotoxicity
Ecotoxicity
Ecotoxicity
Ecotoxicity
Ecotoxicity
Ecotoxicity
Ecotoxicity
Ecotoxicity

Ecotoxicity I
Eutrophication

Eutrophication
Eutrophication
Eutrophication

Eutrophication
Eutrophication

Eutrophication

0.0313521
0.3212225
0.0041989
0.042812
0.0178751
0.008062

7
0.0215279
0.0341879
0.0181623

1.441599
0.0163525
0.0005477
1.323E-07
7.937E-07
0.0003941
2.976E-10

0.0011574

0.0652782
3.2805104
0.0017511
0.1444902

1.246E-05

2.076E-05

moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv

moles H+ equiv

Ibs 2,4-D equiv
Ibs 2,4-D equiv
Ibs 2,4-D equiv
Ibs 2,4-D equiv
Ibs 2,4-D equiv
Ibs 2,4-D equiv
Ibs 2,4-D equiv
Ibs 2,4-D equiv
Ibs 2,4-D equiv
Ibs 2,4-D equiv

kg N

kg N
kg N
kg N
kg N

kg N

kg N

8.708905
89.228468
1.1663712
11.892225
4.9653106
2.2394327

259364.3

0.0215279
9.4966332
5.0450861
400.44417
4.5423722
0.1521358
3.674E-05
0.0002205
0.1094811
8.267E-08
419.81166

0.0011574

0.0652782
3.2805104
0.0017511
40.136178

0.0034598

0.0057663
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Solar Water Heater Materials Manufacturing glass manufacturing NITROGEN OXIDES (NOX) Air  0.0132295 kg Eutrophication 0.0012917 kg N 0.3588193
Solar Water Heater Materials Manufacturing  insulating materials manufacturing  NITROGEN OXIDES (NOX) Air  0.0559146 kg Eutrophication 0.0054596 kg N 1.5165546
BIOLOGICAL OXYGEN
Solar Water Heater Filling/Packaging/Distribution Paper production Water 1.773 kg Eutrophication 0.1954378 kg N 54.288275
DEMAND
Solar Water Heater Filling/Packaging/Distribution Paper production CHEMICAL OXYGEN DEMAND  Water  0.46485 kg Eutrophication 0.0512404 kg N 14.233448
BIOLOGICAL OXYGEN
Solar Water Heater Materials Manufacturing Plastic manufacturing Water  0.00015 kg Eutrophication 1.653E-05 kg N 0.0045929
DEMAND
Solar Water Heater Materials Manufacturing Plastic manufacturing CHEMICAL OXYGEN DEMAND  Water 0.0003 kg Eutrophication 3.307E-05 kg N 0.0091858
Solar Water Heater Materials Manufacturing Plastic manufacturing NITROGEN OXIDES (NOX) Air 0.015 kg Eutrophication 0.0014646 kg N 0.4068406
BIOLOGICAL OXYGEN
Solar Water Heater Materials Manufacturing steel manufacturing Water 0.0001922 kg Eutrophication 2.119E-05 kg N 0.0058861
DEMAND
Solar Water Heater Materials Manufacturing steel manufacturing CHEMICAL OXYGEN DEMAND  Water  0.010842 kg Eutrophication 0.0011951 kg N 0.3319751
Solar Water Heater Materials Manufacturing steel manufacturing NITROGEN OXIDES (NOX) Air 0.6151 kg Eutrophication 0.0600594 kg N 16.683176
Solar Water Heater Product Fabrication system construction NITROGEN OXIDES (NOX) Air 0.08604 kg Eutrophication 0.0084011 kg N 2.3336375
Solar Water Heater Raw Materials Acquisition Transportation NITROGEN OXIDES (NOX) Air 3639 g Eutrophication 0.0003553 kg N 0.0986995
Solar Water Heater Filling/Packaging/Distribution Transportation NITROGEN OXIDES (NOX) Air 0485 g Eutrophication 4.736E-05 kg N 0.0131545
Solar Water Heater Product Fabrication welding NITROGEN OXIDE (NO2) Air 0.2025 G Eutrophication 1.977E-05 kg N 0.0054923
Eutrophication &L 133.78384
Essential Auxiliaries of SWHs  Use/Reuse/Maintenance electricity consumption OIL No Media 486000 MJ Fossil Fuel 69984 MJ 69984
Essential Auxiliaries of SWHs  Materials Manufacturing steel manufacturing OIL No Media 118965 MJ Fossil Fuel 17130.961 MJ 17130.961
Solar Water Heater Materials Manufacturing copper manufacture oIlL No Media 1097.6 MJ Fossil Fuel 158.0544 MJ 43903.999
Solar Water Heater Use/Reuse/Maintenance electricity consumption OIL No Media 1749.6 MJ Fossil Fuel 251.9424 MJ 69983.999
Solar Water Heater Materials Manufacturing glass manufacturing OIL No Media 455 MJ Fossil Fuel 6.552 MJ 1820
Solar Water Heater Materials Manufacturing Plastic manufacturing OIL No Media 72.978 MJ Fossil Fuel 10.508832 MJ 2919.12
Solar Water Heater Materials Manufacturing steel manufacturing OIL No Media 2178.006 MJ Fossil Fuel 313.63287 MJ 87120.243
Solar Water Heater Raw Materials Acquisition Transportation OlIL No Media 15.647 MJ Fossil Fuel 2.2531681 MJ 625.88003
Solar Water Heater Filling/Packaging/Distribution Transportation OIL No Media 2.086 MJ Fossil Fuel 0.300384 MJ 83.440004
Fossil Fuel & 293571.64
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Essential Auxiliaries of SWHs

Essential Auxiliaries of SWHSs

Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater

Solar Water Heater

Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater

Solar Water Heater

Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Product Fabrication

Product Fabrication

Materials Manufacturing

Materials Manufacturing

Materials Manufacturing
Product Fabrication
Product Fabrication
Product Fabrication

Product Fabrication

Essential Auxiliaries of SWHs
Essential Auxiliaries of SWHs
Essential Auxiliaries of SWHs
Essential Auxiliaries of SWHs
Essential Auxiliaries of SWHs
Essential Auxiliaries of SWHs
Solar Water Heater

Solar Water Heater

Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Raw Materials Acquisition
Raw Materials Acquisition
Raw Materials Acquisition
Materials Manufacturing

Materials Manufacturing

steel manufacturing
steel manufacturing
Copper manufacture

glass manufacturing

insulating materials manufacturing

Plastic manufacturing
steel manufacturing
steel manufacturing
System construction

welding

Copper manufacture

Copper manufacture

Copper manufacture
painting
welding
welding

welding

steel manufacturing
steel manufacturing
steel manufacturing
Transportation
Transportation
Transportation
Copper manufacture

Copper manufacture

METHANE
CARBON DIOXIDE
CARBON DIOXIDE
CARBON DIOXIDE
CARBON DIOXIDE
CARBON DIOXIDE

METHANE
CARBON DIOXIDE
CARBON DIOXIDE
CARBON DIOXIDE

ARSENIC
CADMIUM
LEAD
BENZENE
CHLOROETHYLENE
LEAD COMPOUNDS
CHROMIUM COMPOUNDS

S02
NITROGEN OXIDES (NOX)
TSP
PM10
s02
NITROGEN OXIDES (NOX)
NITROGEN OXIDES (NOX)
S02

7

Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

Water

Water

Water
Air
Air
Air
Air

Air
Air
Air
Air
Air
Air
Air
Air

37.814169 kg
17219.998 kg
325.4923 kg
461384 kg
6.6147491 kg

141 kg
0.6923 kg
315.2629 kg
3726 kg
2025 G

0.0035819 kg
0.0003371 kg
0.001911 kg
002 kg
0675 G
00252 G
02736 G

107.101 kg
33.597422 kg
714.0012 kg
19551 g
1386 g
17934 g
1.4798 kg
3.797206 kg

Global Warming
Global Warming
Global Warming
Global Warming
Global Warming
Global Warming
Global Warming
Global Warming
Global Warming
Global Warming

Global Warming jL &

Human Health Cancer
Human Health Cancer
Human Health Cancer
Human Health Cancer
Human Health Cancer
Human Health Cancer
Human Health Cancer
Human Health Cancer
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria

Human Health Criteria

293571.64X0.047/0.144=95818.52218

1917.3977
37963.207
717.58032
10.171672
14.582876
3.1084859
35.103626
695.02856
82.143394
0.4464315

6.4409943
0
0.0107761
0.044092
0.0021925
0.0019703
0.1009388

b9}

3.2838924
0.1638878
72.245079
0.0035968
4.25E-05

8.748E-05
0.0072184
0.1164286

kg CO2
kg CO2
kg CO2
kg CO2
kg CO2
kg CO2
kg CO2
kg CO2
kg CO2
kg CO2

Ibs C6H6 equiv
Ibs C6H6 equiv
Ibs C6H6 equiv
lbs C6H6 equiv
Ibs C6H6 equiv
Ibs C6H6 equiv
Ibs C6H6 equiv

total DALY's
total DALYs
total DALY
total DALY
total DALY
total DALYs
total DALY
total DALY

1917.3977
37963.207
199327.87
2825.4644
4050.7989
863.46832
9751.0073
193063.49
22817.61
124.00875
472704.32
1789.1651
0
2.9933678
12.247778
0.6090361
0.5473065
28.038546
1833.6011
3.2838924
0.1638878
72.245079
0.0035968
4.25E-05
8.748E-05
2.0051242
32.341269
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Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater

Solar Water Heater

Essential Auxiliaries of SWHs
Essential Auxiliaries of SWHs
Essential Auxiliaries of SWHs
Essential Auxiliaries of SWHs
Essential Auxiliaries of SWHs
Essential Auxiliaries of SWHs

Solar Water Heater

Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Product Fabrication
Product Fabrication
Raw Materials Acquisition
Raw Materials Acquisition
Raw Materials Acquisition
Filling/Packaging/Distribution
Filling/Packaging/Distribution
Filling/Packaging/Distribution

Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Raw Materials Acquisition

Materials Manufacturing

Copper manufacture
glass manufacturing
glass manufacturing

glass manufacturing

insulating materials manufacturing

insulating materials manufacturing

Plastic manufacturing
Plastic manufacturing
Plastic manufacturing
steel manufacturing
steel manufacturing
steel manufacturing
System construction
System construction
Transportation
Transportation
Transportation
Transportation
Transportation

Transportation

steel manufacturing
steel manufacturing
steel manufacturing
steel manufacturing
steel manufacturing
Transportation

copper manufacture

TSP

S02
NITROGEN OXIDES (NOX)

TSP

s02
NITROGEN OXIDES (NOX)

TSP

s02
NITROGEN OXIDES (NOX)

s02
NITROGEN OXIDES (NOX)

TSP

S02
NITROGEN OXIDES (NOX)

PM10

SO2
NITROGEN OXIDES (NOX)

PM10

S02
NITROGEN OXIDES (NOX)

SO2

HYDROGEN SULPHIDE (H2S)

HYDROXYBENZENE
HYDROGEN CHLORIDE
AMMONIA
SO2
ARSENIC
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Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

Air
Air
Water
Air
Water
Air
Water

0.129752
0.0221276
0.0132295

0.004543
0.0458717
0.0559146

0.003
0.009
0.015
1.9608
0.6151
13.0719
0.198
0.08604
3.98
0.28
3.639
0.53
0.0375
0.485

107.101
0.1827075
0.0105
1.835268
2.078878
1.386
0.0035819

kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg

g
g
g
g
g
g

kg
kg
kg
kg
kg
g
kg

Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria

Human Health Criteria

0.0131288
0.0006785
6.453E-05
0.0004597
0.0014065
0.0002728
0.0003036
0.000276
7.317E-05
0.0601213
0.0030005
1.3226595
0.006071
0.0004197
0.0007322
8.585E-06
1.775E-05
9.75E-05
1.15E-06
2.366E-06

Human Health Criteria

Human Health Noncancer 0.1751167

Human Health Noncancer 0.0204331

Human Health Noncancer 0.0001245

Human Health Noncancer 1.570335

Human Health Noncancer 0.270304

Human Health Noncancer 2.266E-06

Human Health Noncancer 406.76703

total DALY
total DALYs
total DALY
total DALY
total DALY's
total DALY
total DALYs
total DALY
total DALYs
total DALYs
total DALY
total DALYs
total DALY
total DALYs
total DALY
total DALY
total DALYs
total DALY
total DALY's
total DALY’

Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv

3.646875
0.1884635
0.0179259
0.1276878
0.3906946
0.0757641
0.0843195
0.0766541

0.020325
16.700374
0.8334585
367.40541
1.6863903
0.1165839
0.2033889
0.0023848
0.0049308
0.0270844
0.0003194
0.0006572
501.65268
0.1751167
0.0204331
0.0001245
1.570335
0.270304
2.266E-06
112990.84
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Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater

Solar Water Heater

Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Product Fabrication
Product Fabrication
Product Fabrication
Product Fabrication
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Product Fabrication
Raw Materials Acquisition
Filling/Packaging/Distribution
Product Fabrication
Product Fabrication
Product Fabrication
Product Fabrication
Product Fabrication
Product Fabrication
Product Fabrication

Product Fabrication

copper manufacture
copper manufacture
copper manufacture
copper manufacture
copper manufacture

glass manufacturing

insulating materials manufacturing

painting
painting
painting

painting

Plastic manufacturing

steel manufacturing
steel manufacturing
steel manufacturing
steel manufacturing
steel manufacturing
system construction
Transportation
Transportation
welding
welding
welding
welding
welding
welding
welding

welding

CADMIUM
SO2
ZINC
LEAD
COPPER
SO2
SO2
ETHYL ACETATE
BENZENE
TOLUENE
XYLENE
SO2
SO2
HYDROGEN SULPHIDE (H2S)
HYDROXYBENZENE
HYDROGEN CHLORIDE
AMMONIA
SO2
SO2
SO2
LEAD COMPOUNDS
ALUMINUM (FUME OR DUST)
CHLOROETHYLENE
NITROGEN OXIDE (NO2)
MANGANESE COMPOUNDS
COPPER COMPOUNDS
CHROMIUM COMPOUNDS
PHOSGENE
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Water
Air
Water
Water
Water
Air
Air
Air
Air
Air
Air
Air

Aj

r
Air
Water
Air
Water
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

0.0003371 kg
3.797206 kg
0.0080625 kg
0.001911 kg
0.0130781 kg
0.0221276 kg
0.0458717 kg
0.04 kg
0.02 kg
0.08 kg
0.04 kg
0.009 kg
1.9608 kg
0.003345 kg
0.0001922 kg
0.0336 kg
0.03806 kg
0.198 kg
0.28
0.0375
0.0252
0.0387
0.675
0.2025
0.2178
0.00396
0.2736

Q0 0 0 0 60 06 0 @ «

0.01125

Human Health Noncancer 267.11081
Human Health Noncancer 0.0062087
Human Health Noncancer 0.6320978
Human Health Noncancer 458.29654
Human Health Noncancer 497.85562
Human Health Noncancer 3.618E-05
Human Health Noncancer  7.5E-05

Human Health Noncancer 0.0107531
Human Health Noncancer 0.7309403
Human Health Noncancer 0.176368
Human Health Noncancer 0.0205964
Human Health Noncancer 1.472E-05
Human Health Noncancer 0.003206
Human Health Noncancer 0.0003741
Human Health Noncancer 2.28E-06
Human Health Noncancer 0.0287496
Human Health Noncancer 0.0049487
Human Health Noncancer 0.0003237
Human Health Noncancer 4.578E-07
Human Health Noncancer 6.131E-08
Human Health Noncancer 83.405731
Human Health Noncancer 2.5958657
Human Health Noncancer 0.162816
Human Health Noncancer 4.497E-06
Human Health Noncancer 3.813587
Human Health Noncancer 0.2426915
Human Health Noncancer 3.8382099
Human Health Noncancer 22.444839

Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
lbs C7H7 equiv
lbs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
lbs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
lbs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
lbs C7H7 equiv

74197.447
1.7246292
175.58272
127304.59
138293.23
0.01005
0.0208342
2.9869784
203.03898
48.991111
5.721215
0.0040877
0.8905635
0.1039136
0.0006334
7.9860052
1.3746423
0.0899284
0.0001272
1.703E-05
23168.259
721.07381
45.22668
0.0012492
1059.3297
67.414302
1066.1694
6234.6914
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Essential Auxiliaries of SWHs
Essential Auxiliaries of SWHs
Essential Auxiliaries of SWHs
Essential Auxiliaries of SWHs
Essential Auxiliaries of SWHs
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater
Solar Water Heater

Solar Water Heater

Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Raw Materials Acquisition
Raw Materials Acquisition
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Product Fabrication
Product Fabrication
Product Fabrication
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Product Fabrication
Raw Materials Acquisition
Raw Materials Acquisition
Filling/Packaging/Distribution
Filling/Packaging/Distribution

Product Fabrication

steel manufacturing
steel manufacturing
steel manufacturing
Transportation
Transportation
copper manufacture

glass manufacturing

insulating materials manufacturing

Painting
Painting
Painting
Plastic manufacturing
steel manufacturing
steel manufacturing
steel manufacturing
system construction
Transportation
Transportation
Transportation
Transportation

welding

METHANE
NITROGEN OXIDES (NOX)
CARBON MONOXIDE (CO)
CARBON MONOXIDE
NITROGEN OXIDES (NOX)
NITROGEN OXIDES (NOX)
NITROGEN OXIDES (NOX)
NITROGEN OXIDES (NOX)
ETHYL ACETATE
BENZENE
TOLUENE
NITROGEN OXIDES (NOX)
METHANE
NITROGEN OXIDES (NOX)
CARBON MONOXIDE (CO)
NITROGEN OXIDES (NOX)
CARBON MONOXIDE (CO)
NITROGEN OXIDES (NOX)
CARBON MONOXIDE
NITROGEN OXIDES (NOX)
CARBON MONOXIDE
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Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

37.814169 kg
33.597422 kg
230.99798 kg

10815 g
17.934 g
1.4798 kg

0.0132295 kg
0.0559146 kg

0.04 kg
0.02 kg
0.08 kg
0.015 kg
0.6923 kg
0.6151 kg
4.2291 kg
0.08604 kg
2195 g
3639 g
2925 g
0485 g
12375 G

Photochemical Smog
Photochemical Smog
Photochemical Smog
Photochemical Smog
Photochemical Smog
Photochemical Smog
Photochemical Smog
Photochemical Smog
Photochemical Smog
Photochemical Smog
Photochemical Smog
Photochemical Smog
Photochemical Smog
Photochemical Smog
Photochemical Smog
Photochemical Smog
Photochemical Smog
Photochemical Smog
Photochemical Smog
Photochemical Smog

Photochemical Smog

Human Health Noncancer 7

0.3063668
91.845406
8.4536848
0.0039579
0.0490262
4.0453353
0.0361655
0.1528539
0.0173811
0.0108599
0.1820118
0.0410056
0.0056089
1.6815014
0.1547697
0.2352079
0.0008033
0.0099479
0.000107
0.0013258
4.529E-05

Photochemical Smog ¥

g NOX equiv
g NOX equiv
g NOX equiv
g NOX equiv
g NOX equiv
g NOX equiv
g NOX equiv
g NOX equiv
g NOX equiv
g NOX equiv
g NOX equiv
g NOX equiv
g NOX equiv
g NOX equiv
g NOX equiv
g NOX equiv
g NOX equiv
g NOX equiv
g NOX equiv
g NOX equiv
g NOX equiv

485598.84
0.3063668
91.845406
8.4536848
0.0039579
0.0490262
1123.7042
10.045968
42.459418
4.828074
3.0166275
50.558829
11.390433
1.5580414
467.08372
42.991572
65.335524
0.2231361
2.7633192
0.0297345
0.3682907
0.01258
1927.028
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Product Name

Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler Station
Boiler Station
Boiler Station
Boiler Station
Boiler Station
Boiler Station

Boiler Station

Life Cycle Stage

Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Use/Reuse/Maintenance
Use/Reuse/Maintenance
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Filling/Packaging/Distribution
Filling/Packaging/Distribution
Raw Materials Acquisition
Raw Materials Acquisition
Product Fabrication
Product Fabrication
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Raw Materials Acquisition

Raw Materials Acquisition

Process Name

brick manufacturing
brick manufacturing
brick manufacturing
coal consumption
coal consumption
steel manufacturing
steel manufacturing
steel manufacturing
Transportation
Transportation
Transportation
Transportation
welding
welding
brick manufacturing
brick manufacturing
brick manufacturing
concrete manufacturing
concrete manufacturing
Materials transportation

Materials transportation

Resource/Release

S02
NITROGEN OXIDE (NO2)
HYDROCHLORIC ACID
s02
NITROGEN OXIDES (NOX)
NITROGEN OXIDES (NOX)
S02
HYDROGEN CHLORIDE
NITROGEN OXIDES (NOX)
s02
NITROGEN OXIDES (NOX)
s02
NITROGEN OXIDE (NO2)
HYDROFLUORIC ACID
S02
NITROGEN OXIDE (NO2)
HYDROCHLORIC ACID
NITROGEN OXIDES (NOX)
s02
NITROGEN OXIDES (NOX)
s02

81

MEDIA

Air
Air
Air
Air
Ai

r
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Aj

r

Quantity

345.36138
143.99619
8.60535
1900600
445610
550.9657214
1756.354392
30.09664809
301.83
23.33
784.03
60.59
145.125
32.25
393.182
163.935
9.797
262.2634
56.8764
7603.36
587.61

UoM

kg
kg
kg
kg
kg

g
9

Impact Type

Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification

Acidification

Characterizati
on Result
38670.6797
12710.8584
847.928467
212813280
39334968
48634.9492
196661.875
2965.57446
26.6431942
2.61229825
69.2080383
6.78436136
12.8105011
5.77773619
44025.2305
14470.9004
965.347778
23150.5625
6368.54346
671.165222
65.7956543

Factor Measure

moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv
moles H+ equiv

moles H+ equiv

i
77341.359
25421.717
1695.8569
425626560
78669936
97269.898
393323.75
5931.1489
53.286388
5.2245965
138.41608
13.568723
25.621002
11.555472
29350.154
9647.2669
643.56519
15433.708
4245.6956
447.44348
43.86377
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Boiler Station

Boiler Station

Boiler Station

Boiler Station

Boiler Station
Essential Auxiliaries of Boiler
Essential Auxiliaries of Boiler
Essential Auxiliaries of Boiler
Essential Auxiliaries of Boiler

Essential Auxiliaries of Boiler

Boiler
Boiler
Boiler
Boiler
Boiler Station

Essential Auxiliaries of Boiler

Boiler

Boiler

Boiler

Boiler
Boiler
Boiler
Boiler
Boiler

Boiler Station

Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Recycle/Waste Management
Recycle/Waste Management
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Raw Materials Acquisition

Raw Materials Acquisition

Product Fabrication
Product Fabrication
Materials Manufacturing
Product Fabrication
Materials Manufacturing

Materials Manufacturing

Materials Manufacturing

Use/Reuse/Maintenance

Materials Manufacturing

Materials Manufacturing
Materials Manufacturing
Filling/Packaging/Distribution
Raw Materials Acquisition
Product Fabrication

Materials Manufacturing

steel manufacturing
steel manufacturing
steel manufacturing
Transportation
Transportation
steel manufacturing
steel manufacturing
steel manufacturing
Transportation

Transportation

painting
painting

steel manufacturing
welding

steel manufacturing

steel manufacturing

brick manufacturing

coal consumption

steel manufacturing

steel manufacturing
steel manufacturing
Transportation
Transportation
welding

brick manufacturing

NITROGEN OXIDES (NOX)
SO2
HYDROGEN CHLORIDE
s02
NITROGEN OXIDES (NOX)
s02
HYDROGEN CHLORIDE
NITROGEN OXIDES (NOX)
s02
NITROGEN OXIDES (NOX)

TOLUENE
BENZENE
HYDROXYBENZENE
CHLOROETHYLENE
HYDROXYBENZENE
HYDROXYBENZENE

NITROGEN OXIDE (NO2)
NITROGEN OXIDES (NOX)
BIOLOGICAL OXYGEN
DEMAND

CHEMICAL OXYGEN DEMAND

NITROGEN OXIDES (NOX)
NITROGEN OXIDES (NOX)
NITROGEN OXIDES (NOX)
NITROGEN OXIDE (NO2)
NITROGEN OXIDE (NO2)
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A

r

Al

r

Air

Air
Al

r

A

r

Al

r

Air

Air
Air

Air
Air
Water
Air
Water
Water

Air

Air

Water

Water
Air
Ai

r

Al

r

Al

r

A

r

280.823905
895.20324
15.34008
80.85
1046.15
3159.407628
54.139176
991.1014035
40.89
529.04

4.5
1.125
0.17219
483.75
0.087764204
0.309742955

143.99619
445610

0.172190448

9.711515642
550.9657214
301.83
784.03
145.125
163.935

kg
kg
kg

«

kg
kg
kg

«

kg
kg
kg

kg
kg

kg

kg

kg

kg
kg

Q «

kg

Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Acidification
Ecotoxicity
Ecotoxicity
Ecotoxicity
Ecotoxicity
Ecotoxicity
Ecotoxicity
Ecotoxicity -/
Eutrophication

Eutrophication
Eutrophication

Eutrophication
Eutrophication
Eutrophication
Eutrophication
Eutrophication

Eutrophication

24788.9395
100237.367
1511.5354
9.05290699
92.3459473
353764.031
5334.60596
87486.6875
4.5785203
46.6995163

4.4643E-05
7.4405E-06
0.35303736
2.133E-07
0.17994101
0.63505918

14.0600376
43510.1328

0.01898055

1.07050037
53.7972488
0.0294712
0.07655405
0.01417026
16.006897

moles H+ equiv  16525.96
moles H+ equiv 66824.911
moles H+ equiv 1007.6903
moles H+ equiv 6.0352713
moles H+ equiv 61.563965
moles H+ equiv 353764.03
moles H+ equiv  5334.606
moles H+ equiv 87486.688
moles H+ equiv 4.5785203
moles H+ equiv 46.699516
505488602
Ibs 2,4-D equiv 8.929E-05
Ibs 2,4-D equiv 1.488E-05
Ibs 2,4-D equiv 0.7060747
Ibs 2,4-D equiv 4.266E-07

Ibs 2,4-D equiv 0.1199607
Ibs 2,4-D equiv 0.6350592
1.4611992

kg N 28.120075

kg N 87020.266

kg N 0.0379611

kg N 2.1410007

kg N 107.5945

kg N 0.0589424

kg N 0.1531081

kg N 0.0283405

kg N 10.671265
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Boiler Station Materials Manufacturing  concrete manufacturing  NITROGEN OXIDES (NOX) Air 262.2634 kg Eutrophication 25.6078529 kg N 17.071902

Boiler Station Raw Materials Acquisition Materials transportation ~ NITROGEN OXIDES (NOX) Air 7603.36 g Eutrophication 0.74240524 kg N 0.4949368

Boiler Station Materials Manufacturing steel manufacturing NITROGEN OXIDES (NOX) Air 280.823905 kg Eutrophication 27.4201336 kg N 18.280089

Boiler Station Materials Manufacturing steel manufacturing CHEMICAL OXYGEN DEMAND  Water  4.949900947 kg Eutrophication 0.54562759 kg N 0.3637517

BIOLOGICAL OXYGEN
Boiler Station Materials Manufacturing steel manufacturing Water  0.087764433 kg Eutrophication 0.00967427 kg N 0.0064495
DEMAND

Boiler Station Recycle/Waste Management Transportation NITROGEN OXIDES (NOX) Air 1046.15 g Eutrophication 0.1021479 kg N 0.0680986
Essential Auxiliaries of Boiler ~ Materials Manufacturing steel manufacturing CHEMICAL OXYGEN DEMAND  Water 17.46950202 kg Eutrophication 1.92566323 kg N 1.9256632
Essential Auxiliaries of Boiler ~ Materials Manufacturing steel manufacturing BIOLOE:ECMA:’\?;YGEN Water  0.309743761 kg Eutrophication 0.03414305 kg N 0.0341431
Essential Auxiliaries of Boiler ~ Materials Manufacturing steel manufacturing NITROGEN OXIDES (NOX) Air  991.1014035 kg Eutrophication 96.7728577 kg N 96.772858
Essential Auxiliaries of Boiler Raw Materials Acquisition Transportation NITROGEN OXIDES (NOX) Air 529.04 g Eutrophication 0.05165638 kg N 0.0516564
Eutrophication L& 87304.14

Boiler Product Fabrication Boiler fabrication OIL No Media  24964.4 MJ Fossil Fuel 3594.87354 MJ 7189.7471

Boiler Materials Manufacturing brick manufacturing OIL No Media 70908.084 MJ Fossil Fuel 10210.7637 MJ 20421.527
Boiler Use/Reuse/Maintenance coal consumption No Media 1847742900 MJ Fossil Fuel 15872112 MJ 31744224

Boiler Use/Reuse/Maintenance coal consumption OIL No Media 18000000 MJ Fossil Fuel 2592000 MJ 5184000
Boiler Materials Manufacturing steel manufacturing OolL No Media 1950913 MJ Fossil Fuel 280931.469 MJ 561862.94
Boiler Filling/Packaging/Distribution Transportation OlIL No Media  1297.8 MJ Fossil Fuel 186.883194 MJ 373.76639
Boiler Raw Materials Acquisition Transportation OIL No Media  3371.2 MJ Fossil Fuel 485.452789 MJ 970.90558

Boiler Station Materials Manufacturing brick manufacturing OIL No Media 212000 MJ Fossil Fuel 30528 MJ 20352

Boiler Station Materials Manufacturing  concrete manufacturing OlL No Media 949687.6 MJ Fossil Fuel 136755.016 MJ 91170.01
Boiler Station Product Fabrication construction OIL No Media 542100 MJ Fossil Fuel 78062.3984 MJ 52041.599

Boiler Station Recycle/Waste Management demolish OIL No Media 488000 MJ Fossil Fuel 70272 MJ 46848

macadam
Boiler Station Materials Manufacturing OIL No Media 7800 MJ Fossil Fuel 1123.19995 MJ 748.79997
manufacturing

Boiler Station Raw Materials Acquisition materials transportation OIL No Media 32700 MJ Fossil Fuel 4708.7998 MJ 3139.1999

Boiler Station Materials Manufacturing sand manufacturing OIL No Media 2140 MJ Fossil Fuel 308.160004 MJ 205.44

83
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Boiler Station

Boiler Station

Boiler Station
Essential Auxiliaries of Boiler

Essential Auxiliaries of Boiler

Boiler
Boiler
Boiler
Boiler
Boiler Station
Boiler Station
Boiler Station
Essential Auxiliaries of Boiler

Essential Auxiliaries of Boiler

Boiler
Boiler
Boiler

Boiler

Boiler
Boiler
Boiler
Boiler

Boiler

Materials Manufacturing

Materials Manufacturing

Recycle/Waste Management

Materials Manufacturing

Raw Materials Acquisition

Use/Reuse/Maintenance
Materials Manufacturing
Materials Manufacturing
Product Fabrication
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing

Materials Manufacturing

Product Fabrication
Product Fabrication
Product Fabrication

Product Fabrication

Materials Manufacturing
Use/Reuse/Maintenance
Use/Reuse/Maintenance
Use/Reuse/Maintenance

Materials Manufacturing

steel manufacturing

timber manufacturing
Transportation

steel manufacturing

Transportation

coal consumption
steel manufacturing
steel manufacturing
welding
concrete manufacturing
steel manufacturing
steel manufacturing
steel manufacturing

steel manufacturing

painting
welding
welding

welding

brick manufacturing
coal consumption
coal consumption
coal consumption

steel manufacturing

OIL
OIL
OIL
OIL
OIL

CARBON DIOXIDE
METHANE
CARBON DIOXIDE
CARBON DIOXIDE
CARBON DIOXIDE
CARBON DIOXIDE
METHANE
METHANE
CARBON DIOXIDE

BENZENE
CHLOROETHYLENE
CHROMIUM COMPOUNDS
LEAD COMPOUNDS

S02

NITROGEN OXIDES (NOX)

TSP
SO2
TSP

84

No Media
No Media
No Media
No Media
No Media

Al

r
Air
Air
Air
Air
Air
Air
Air
Air

Air
Air
Air
Air

Air
Air
Air
Aj

r

Al

r

994364.4
31.6
4500

3509388

2274.8

159720000
620.1163533
282391.5642

145125
98585.76

143933.277

316.069565
1115.492606
507978.3818

1.125
483.75
196.08

18.06

345.36138
445610
10890000
1900600
11708.93971

MJ
MJ

MJ

kg
kg
kg
g
kg
kg
kg
kg
kg

kg

kg
kg
kg
kg
kg

Fossil Fuel 143188.469 MJ 95458.979
Fossil Fuel 4.55039978 MJ 3.0335999
Fossil Fuel 648 MJ 432
Fossil Fuel 505351.875 MJ 505351.88
Fossil Fuel 327.571198 MJ 327.5712
Fossil Fuel & 38335121

(38335121-31744224+31744224 X 0.144/0.00859) X
0.047/0. 144=175839028

Global Warming
Global Warming
Global Warming
Global Warming
Global Warming
Global Warming
Global Warming
Global Warming
Global Warming

Global Warming JL &

Human Health Cancer
Human Health Cancer
Human Health Cancer

Human Health Cancer

Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria

Human Health Criteria

Human Health Cancer J_ i

352118720 kg CO2 704237440
31443.4961 kg CO2 62886.992
622560.438 kg CO2 1245120.9
319.942566 kg CO2 639.88513
217342.172 kg CO2 144894.78
317315.313 kg CO2 211543.54
16026.5605 kg CO2 10684.374
56561.9453 kg CO2 56561.945
1119889.13 kg CO2 1119889.1
707089662

2.48017502 Ibs C6H6 equiv  4.96035
1.57131302 Ibs C6H6 equiv 3.142626
72.339447 Ibs C6H6 equiv 144.67889
1.41205072 Ibs C6H6 equiv 2.8241014
155.60597
10.5893469  total DALYs  21.178694
2173.68042 total DALYs  4347.3608
1101887.38  total DALYs  2203774.8
58275.5156 total DALYs  116551.03
1184.75049  total DALYs 2369.501
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Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler Station
Boiler Station
Boiler Station
Boiler Station
Boiler Station
Boiler Station
Boiler Station
Boiler Station
Boiler Station
Boiler Station
Boiler Station
Boiler Station
Boiler Station
Boiler Station
Essential Auxiliaries of Boiler
Essential Auxiliaries of Boiler
Essential Auxiliaries of Boiler
Essential Auxiliaries of Boiler
Essential Auxiliaries of Boiler

Essential Auxiliaries of Boiler

Materials Manufacturing
Materials Manufacturing
Filling/Packaging/Distribution
Filling/Packaging/Distribution
Filling/Packaging/Distribution
Raw Materials Acquisition
Raw Materials Acquisition
Raw Materials Acquisition
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Product Fabrication
Raw Materials Acquisition
Raw Materials Acquisition
Raw Materials Acquisition
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Recycle/Waste Management
Recycle/Waste Management
Recycle/Waste Management
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Raw Materials Acquisition
Raw Materials Acquisition

Raw Materials Acquisition

steel manufacturing
steel manufacturing
Transportation
Transportation
Transportation
Transportation
Transportation
Transportation
brick manufacturing
brick manufacturing
concrete manufacturing
concrete manufacturing
construction
materials transportation
materials transportation
materials transportation
steel manufacturing
steel manufacturing
steel manufacturing
Transportation
Transportation
Transportation
steel manufacturing
steel manufacturing
steel manufacturing
Transportation
Transportation

Transportation

s02
NITROGEN OXIDES (NOX)
NITROGEN OXIDES (NOX)

PM10

S02
NITROGEN OXIDES (NOX)

PM10

so2

TSP

s02

S02
NITROGEN OXIDES (NOX)

TSP
NITROGEN OXIDES (NOX)

PM10

S02
NITROGEN OXIDES (NOX)

TSP

s02

PM10

s02
NITROGEN OXIDES (NOX)

TSP

S02
NITROGEN OXIDES (NOX)
NITROGEN OXIDES (NOX)

PM10

s02
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Al

r

Al

r
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Aj

r
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

1756.354392
550.9657214
301.83
330.1
23.33
784.03
857.48
60.59
97.969
393.182
56.8764
262.2634
2678.6
7603.36
8315.62
587.61
280.823905
5967.975945
895.20324
1144.15
80.85
1046.15
21062.55639
3159.407628
991.1014035
529.04
578.6
40.89

«

kg
kg
kg

kg
kg
kg

«

Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria
Human Health Criteria

Human Health Criteria

53.8527069
2.68760443
0.00147232
0.06072845
0.00071534
0.00382449
0.15775046
0.00185779
9.91283798
12.0556049
1.74392378
1.27931786
271.029877
0.0370891
1.5298233
0.01801709
1.36985576
603.860168
27.4484005
0.21048909
0.00247899
0.00510311
2131.1814
96.8726196
4.8345809
0.00258065
0.10644495
0.00125375

total DALY
total DALY's
total DALY
total DALY
total DALY's
total DALY
total DALY
total DALY
total DALY's
total DALY's
total DALY
total DALY's
total DALY
total DALY's
total DALY
total DALY
total DALY's
total DALY
total DALY's
total DALY
total DALY's
total DALY's
total DALY
total DALY's
total DALY
total DALY's
total DALY's
total DALY

107.70541
5.3752089
0.0029446
0.1214569
0.0014307
0.007649
0.3155009
0.0037156
6.6085587
8.03707
1.1626159
0.8528786
180.68658
0.0247261
1.0198822
0.0120114
0.9132372
402.57345
18.298934
0.1403261
0.0016527
0.0034021
2131.1814
96.87262
4.8345809
0.0025807
0.1064449
0.0012538
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Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler
Boiler Station
Boiler Station
Boiler Station

Boiler Station

Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Use/Reuse/Maintenance
Product Fabrication
Product Fabrication
Product Fabrication
Product Fabrication
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing
Materials Manufacturing

Materials Manufacturing

Filling/Packaging/Distribution

Raw Materials Acquisition
Product Fabrication
Product Fabrication
Product Fabrication
Product Fabrication
Product Fabrication
Product Fabrication
Product Fabrication
Product Fabrication

Materials Manufacturing
Materials Manufacturing
Materials Manufacturing

Materials Manufacturing

brick manufacturing
brick manufacturing
brick manufacturing
coal consumption
painting
painting
painting
painting
steel manufacturing
steel manufacturing
steel manufacturing
steel manufacturing
steel manufacturing
Transportation
Transportation
welding
welding
welding
welding
welding
welding
welding
welding
brick manufacturing
brick manufacturing

brick manufacturing

concrete manufacturing

S02
NITROGEN OXIDE (NO2)
HYDROCHLORIC ACID
s02
XYLENE
TOLUENE
ETHYL ACETATE
BENZENE
HYDROGEN CHLORIDE
s02
HYDROGEN SULPHIDE (H2S)
AMMONIA
HYDROXYBENZENE
s02
S02
ALUMINUM (FUME OR DUST)
CHLOROETHYLENE
NITROGEN OXIDE (NO2)
PHOSGENE
MANGANESE COMPOUNDS
COPPER COMPOUNDS
LEAD COMPOUNDS
CHROMIUM COMPOUNDS
S02
NITROGEN OXIDE (NO2)
HYDROCHLORIC ACID
s02
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Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Water
Water
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

345.36138
143.99619
8.60535
1900600
2.25
4.5
2.25
1.125
30.09664809
1756.354392
2.996228805
34.09161983
0.17219
23.33
60.59
27.735
483.75
145.125
8.0625
156.09
2.838
18.06
196.08
393.182
163.935
9.797
56.8764

~ X X X X X X X X =X =X =X ==
Q@ O @ @ Q@ @ Q@ Q@ a Q@ QQ QQ «Q

O @ @ @ Q@ @ @ o «

x
«

~ X X
Q «Q «

Human Health Criteria -

Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer
Human Health Noncancer

Human Health Noncancer

0.56468707
3.197788
7.36311102
3107.5979
1.15854597
9.92070007
0.60486311
41.1153946
25.7519989
2.87174749
0.33508417
4.43272781
0.00204246
3.8146E-05
9.9068E-05
1860.37036
116.68483
0.00322286
16085.5039
2733.0708
173.928894
59774.1055
2750.71704
0.64287674
3.64057803
8.38273907
0.09299641

Ibs C7H7 equiv
Ibs C7H7 equiv
lbs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
Ibs C7H7 equiv
lbs C7H7 equiv
Ibs C7H7 equiv
lbs C7H7 equiv
Ibs C7H7 equiv
lbs C7H7 equiv
Ibs C7H7 equiv
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