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(1994) D 497, Dy 00
Frischknecht E 807 0.0513 0.956 0.0104 319
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s gl g Lo o olasy u-"—i“ oo &Sow (Intrinsic (7))
Ao ) danl g W gl SL eSO Jlddl . peien 4y Ldand) ¢« JasLLI
Lol oMl ] L;l_c«\rS Aelaos i - dadall IV &5k P
5 i - Bkl) LS patlasdl s Lol s g Lyt el
ool o 3oad o pa) e WSS BeliS b s sl oluanal G b
I e e Sl San ¥ S0 el S S e
PLB] S s S LS i a1 Sy Bylny (S
il dal b L IS casdane S Loy plasealy

FRJCHIN] w\wow&wgs;wwi
Aol e B3 Ao Jo Bl 5 13,6 & 435
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Mo g0 ol s Bo prnaad] Lmatd] LIS L] 9-4-6

s

(GaAs) pgdloadl Aty

v_l_s.x.g_:_a_?\.x} iy5ke ioas GaAs Jwosodl acd Glde
GV e gl Lol Sls ) Z5Y Bsladl edg) (gl plaza!
o.].@.] L.:J:b :t.“JLZ.qJ\ Bﬁuﬂ\ sl o uy\-@}«.ﬂ oLT.,iT Q\)}:J.ﬁ
Aeldl) Lot LS ane OB ¢ Lial) ALl LssliS 5 s3Le]l
25 ol as a5yl OT V) L GaAs ) el 43
il sale Lasls O 58w GaAs 0L S (Laas 30 tons/a I 4>
Bl e i oSas chmentl 1S LaY LG dad
Jeogadl actd 5 bl Bl 5o s onod) 85081 £ led 2 el
dx 1 & K Lo lal 2 ielesyl o L = GaAs
i Sy olib Lis (s Vigly caslodl ) Ledyss
g Baldl dagall n Balodl o) T Bl B edl ol S
Gl Bl Zadasl e 2S5 e Rl el OB UL
ol gt o g GaAs e dxinadll
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Skl BB, Y ST pl B S (7 2 6) sl

e A 533,00 el s | oSl ] 5 oSl e
(m’/kg) B 055k Aogead | &30 & s i )
(kWh/kg) | (kWh/kg) | (kWh/ke) | (kWh/kg)
Aulich [et al.] 1986 0.38 5 150 416 - BRI
Aulich [et al.] 1986 0.38 5 150 [ _zD 139 - sl
(si Pl
Palz [et al.] 1991 0.856 200 20
Hagedorn, 1989a 100 20
Hagedorn, 1989 114.3 14.6
(-29.8)
Aulich [et al.] 1986 0.38 5 25| (139) 416 - NEsaw
Gy B id5) Sdaze
Aulich [et al.] 1986 > 0.4 <5 35| (139) 416 - Pl
(sl oY)
Aulich [et al.] 1986 > 0.4 <5 7| (139) 416 -
(i ) 520
Hagedorn, 1989a 100 20
Hagedorn, 1989 114.3 14.6
(-29.8)
Palz [et al.] 1991 0.856 20 200 20

25 DAl UL oLl Aol sl ot By 2 MWp/a s Y1 AU YU
Yl el s obg Bl (MW,
(Cu,S-CdS) ¢ seosl S U S - d,.;la:.!l Ao S L
S pm sl Lo e 5o )b CdS e xinaedl dnetl LD
C\.:.:}J QY}L}LQ.H P J.iJ.x.S\ S cols cm.>=§\ SU3 Qe L1954 (:Lo
Ll edgd a1 6 sl Lslad) adis ) decees &5 dads A
<15 55 f 1 s3aanedl CAS OV 5 lgninad b oS A el a
(e T8 pe o ) o 85068 Ll el el ol
5 il B3l sl a5 31 el SIS e il Slas 0
o ael ) i Ll lm o pds 3 31 el iy
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iaiseadl Loslas s LB sl o andl Ul pedl L asenld
il L) w Sl Ao lodl ) ana YT ) Lyl
A IS C'*’" Claideal 3 sl ol i Sl
IS5 ol e ome 3 o plaal) dLecadl OY el 2T pUadl
el s ¢ md syl g L plaodl GG e cplUadl 01531
S pladl GUSS e adas OF (o IS Joo 455
pleul oz VI e 6 dilne LIS 208 o o ol iy
10 3:UsTl 01 cilnd saslas s . el il Jel selis ol Lol
5 L bl Sas Loy A1 (a1 ol o e plavald 220l 3

.(Green, 1982) SUadl daul g doe 1o 45 5o 45 B3l

B s Bl ) 5

(PV iSpadsall By 5LT (P, D. Maycock) Z(:>_-J.<J\)
(2003 «market update)
all 58 Ol skl sase 0 @
Bl 33 el oSl e

il 47 s M iVl s e
il 53 Sl e

45 g 4l Do glanedl C\bl 5-6
Al e Gt B 50 ] e e e o
s ole b dlandl ARl gy LAl ey L ]
oLl M\fwsmwmxwrzs ddalie zs LI
ol C3 1 el ]l cm YL el 3 L;la.ez,\_”
200 - 100 pm 45\.0..,,.,) dmdalaol dnzdll J)L»Y\Ja&,a fw
o 385 «(Sn) pdai ZoJl s 60 068 S ddlis «(um
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s A el e vy L(Ag) Lad &l 525 (P) olo) il
S el eyl ST el sl cos Y1 ST gl Wad
B pliniad sl ol I (galid Ll slll Syl ST 5l
S zadl 3 96.50 Fy e JSChs o SV sl e b
el 3l sl eVl 5y = B s OF VI cAg dsdl b 3.5
i ghinal) w1 s Al sds e 12 1 35 .40 K liie,
Sl Wl cem A1 (i 52 ) s glarall 51) datd]
Byhae moinas o U5 ol e il Ll el gl
BB, Sl glris cBlad Slawdls elel b ) e B3I
PN JEU/ERTI RRPEE S TS Uy T TN /[RCI TS (B[00 1
el BB, L (BVA) V) - s - oled 18 iadl ad gl
S A L el Al e s e W 0,85 Al
ol V) g (Tedlar) Jacdly . Jugdl - p NI 2 )

C(PVF) il saaze dy skl slisd

psliedl SNl ST cp eI e bl Laslaadl oSS
EE YR {1y DUV S AT PREI I SR I W R R RW
e JSI 215 kWh i deshiadl LY Llaadl Bl 5L
ligd ((Aulich [et al] 1986) ail) isgplasadl &b oo o0
Sle sl ool (G e il Lally) o sl
oS el 55 byl me ISCay pasennd DIV &S s a1
oo s oS sl g il g Bsle daledd o] il
auu;ij Bl ol jaisess w6l plbbal 0L
Sleslaiadl plibeial IS e oS i 05, S st U
PRI
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o paiol 5l gd (GER) idlezrl Bl wlddazs 1 (8 - 6) J gl
. (Alsema, 1998)

A e el dikns <UL s GER BLsY) sl

e (MJ/kg) (kg/m?)
Gelen, 1994 EU o s 15 2500 K acS)

Hantsche, 1991

Worrell, 1994 EU, US fa sur 190 2700 ol sl
Gelen, 1994 EU, US [P 18 2700 s 56 ol
Keoleian and EU, US [Fe YW 220 2700 psell heo
Lewis, 1997 359k e
Worrell 1994 eVl )
Gelen, 1994 (Ll
Gelen, 1994 EU FINES 75 900 [ - Jed - led
EVA -3V
Gelen, 1994 EU I 115 1800 sdaze duy sl
PVF il
(Tedlar)

AS N1 sl SN = US yuN1 Y1 = EU

c:iva-ﬂ!ﬁ.:lwl—s—6
- fpmed LD CEVA L £1>3) aﬂ}lm\wbﬁ:u PAURERE]
gerias - EVA L iaes LI _EVA L 2Lx Las «zl=5-EVA
sreer] pasenas casles ol ol Bl plisinaly aidss o (LA
zhails i) Al miadl ddee oL B 28540 mhias
Lo e Gk L pslees (gl (EVA S el od sl
(curing) «CL\éJ‘;H)) Sl bas coo CL@:)U Jraiis O plisel
)Lékdlwr_ﬁﬂé)\ C\SJ}“@SJ}J.S\&)&J@JUMW@J
OV Bl il jadbey s . m e S ind B3l (S el
L,“J;y\_&?;_q)uyif\w\) o o ¥ mieadl Sler
gha¥l A o Jolasdl e Jony Cadies ool (7 sl )
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dlaedl e ads L I (350 Lo e U 4 ] 488522
s Sl Y1 e 69 SRR P R T IV ([ R BN
DUl 3elaS dmoal | T s s pae du s b plasy f s
odladl 2315 <0 S ST SU U Sl Laasdls
Isovolta AG & sluecdl &5 21 CJW o Ll sl sl

(S pe3) C‘fw Sl

L Gl 8l B9 By b pasnnd ol 3
oo ole slaiol =03 C,la.g{,.ipa.Ué,Usj (ol e s 150 °C
Bl e diy ) el ay s 5aal O B el A1
o el dn LIl QLU By S ISy ) B LYl
)L.@_>%;9M\ @Mﬂj‘ ui.&.;#\ o.\.ﬂ:&;ewll}fw il
o Odhany Sls elgr 63 03 b pla¥l o s foaedl maadll
) SV - e - sl b B3LY1 LS (ol
el

(i sadl sdazs (ol ol eIl (350 U8 ¢ Jutnnall b

e Y oY cLM.:j g i 3> (Thermoplastic Polyurethane (TPU))
o S (85 oD il Sl psh o LS plas] e
G i JIS Y TPU o JSG Of V) L Bayer &5 5 13

O P =Yy IS [N DU [ PRESTN [ ST O

b gl Al Lt [2a3 olsl Jslsdl 3 slanadl odlls &bl
i 5 53l Sle kol B3l Bl Sllate Sl
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gotedl il Sl 1-1-5-6
e ) Leall elasl, (ladie B2 drpy ) frial)
ek I3 e (V1 e e 5 ol sl ppiaatl
o glax .('@,&:J\ 220) Sl adan Je Lol baul bas
_M_ubwiy Isovolta &S .5 |3 e d> ol ca,p_J\ s
LA @3l IS

A0 mbar J) g By 5 0355 (90 °C) mtad dxan o3 - 1

Jdras) 3565 10 UM 155°C ) 90 °C o 35141 & js wb)) 22
.(6.5 K/min

Geed I e (gl Ll a0 580 05 120 °C s 13
o S A e el L)) s

ads 15 5l 6 A i s e Bsls (155°C U J s )l dm - 4

6.5 K/ Jdmas) 335 10 IS 90 °C ] 155°C e 2l 05 25
. (min

il Sl w3l 100 °C ) I3l dm -6
B3l «Springborn» &S i) Uis el Llas ol ls

(sl oo SV - s - oY (Photocap 1996)

tA sl

L 75°C J) pieal ek el 1Y Gedl el o5 -1

35 Aol (Teflon) O ki U, 5 0yl e (el sl 22
el Sler day

e el3mbar e B mtatll e Liul o Ui 03s 23
(365 3 a4zl
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M\)L@.& UJUQ_’J\ C).U\u-ﬁ(lbal‘)w;mpv_; -4
(3565 3 ds L) 60 °C ) 5,0 4 dx s Jeas OF 5 ey
Dl e 3565 8 umy) LAY U5
22 1155 °C 50 > iy s (ol VI L s - ol
RYRE
145 5,0 i s> die (gl oo W1 - i - ol
.$bs 4 :°C
(b BVA Ui ¥) &l 2l 1305 el o35 ool -6
AN 5,500 75 °C e bl A i s on s T
Isovolta ixlas iy b o ddy ol edgd s JI DY)
K/ 15 )\.LB.Q., Q.J'A)'H L;l e)\).>g“ 2\.?-)} JJM L;@ .>L‘>J‘ )\JDUY\ Jh
e Ya) 60 °C uce haa iy (6.5K/min s YAo) min
(80°C die VI L L - ol leaVl dks L3 ((120°C

NETCI IR JETANE N U SO D] [-H{U L R D PSS-S
el 335 5eliS de A1V e Bl eSO B A 5
Sl Sl sV ) ol ol o sall Ga b e aidls
Aleal o f el bl

Lo sl g el ) Aol ol ) Dl i
oo Sl Gl e Lalud 503 5l ey <ol
ECHESW P (gl or 05S (5 mm) ESlew (B m?) i>loes oS
BUJ e TRkWh > ) i U5 LSV - s
10l sl 150 °C ] 25 °C o aidend]
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Qlaminate = CPIDV(155 OC =20 OC) =1.164 kWh
(=) p=2500kg/m® s ¢, =0.23 Whitkg-K)

sl Ca 5 13 83 KW Lsjluis L)l > B o505
O sl ¢ uienncdl (5,40 . 3365 8 IS Lledl 50 ol iy
0.547 (5 1 5,08 Bls| comy « wlwdd iyl > Las kg 37.5
o3 aualls kW 1283 Al 5,08 e JLUs ckW
a3 s el OF e o ¢ J3T 51 U a;,w a el
oY) el e e a5 pUad plasel o5 1515 .90°C s
Sllaadl 3 055 0 Com Ll ol ataw 0B (@315l & 4ed!
5,0l 5l Sl e ddl 310 0L 5 B 5 Lald
155°C 5,0 > s Jo Llisdd & ks
(gl C,M_JI S 2-1-5-6
aﬁJ.MJJLQSL@ML@«ﬁ,Q;J\»ws,\fJ\ i> s olyes
el & o cla el etiadll Slea plisenl (o5 A
(glas¥l 085 cpraedl manl Sler INS U ol daul
(BB 10 ga byl ey Ll ddae g
el 30 kW o jluie LU Mgl Isovolta &S, oS
mad) Frid) ) Slend f5las 9 KW OF e (2 I ks
Sl cpaedl Cielias L] 04 12kW5 (1.2 m? i Leces
St Wby bl cidand) Sy il A e
395 o O é..éj\ oo s oW @M”J\ <l «Springborn
Sl el i s feas bedis Ll S LS cisle olelis
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iy ke bjlaly el Bl 505 e <b gl s «60°C
(10-6)5 (9-6) pdsuzdl 3 Lovall UL e 55 155 °C 550 >~
Ul gl e My ol ghanadl s saad Y1 el OF Cis
Cj.Jb Isovolta is ,.% - ICOLAM II Cf’;‘ Lolaey) oS i
Dl ¢ piad) 55420 gl 5 s (Spire & 5 0 460 SPI
NPIR IR sl dee 305 8 s b ) wle o s S B
BB 4 s Je syl sl i s Je Blisdd 6,0l S5l J
s bl (g sedll da il e Ll b 10 pliseials dads 22,
o g3l Y - e - ol el e 5,51
O30 pdsnial 13] U il e V1L s - ol i sls
a5 Cllaned 23U 10KW iy @3 OF V) ¢ SLs| (L)
@JA\ CA.L@J\ Sl 0L ($Bs 4 gu\ il 550 e del
Bl ey (gl i ) SV - i - ] plbeals
el US55 e deiadl UL Wiy L SV 5l
‘CL.é_};B!\j c@MJ\ Slles 0B G dsdadl G slanadl ol il
i B ol 25U I ICOLAM T ¢l 5 o ol
meiatll sl el mbatll Lloe 355 Pl Slua
plisialys 3 kWhim® La s Gl 83U Sdgnl I Al

S EWh/m® s il Lol ¢ Jele 0

Cold ¢ el C}J i)l > L?JAI“,-U&IEQ&E)J.}U\@M\&.&Q)
=Y 26 KW 1g5 2lI S.E.s NPC) 1996 ple dis mia’ s 5gorl pras) OS2
el C\,ﬂs)\f s e BLLL (L JST83,6 Wy, (6 sl 5,6 3 ola satse
W55 . ol 5 e peinanll by OB e ) Bies 5 155 €0 s iU
il ha) § ey U5 e L Bl 52 sa BUall SVl OB wnadl S )
i)y psiearld Gl A Bl e BV ks ) 330 185 1 g il 31415
el 2 ) A
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e 10 o o s gecioa Bdn) Bl 5,01 Allaze (9-6) U gt

Il sl sl sde | e, U sl | ox Jskll e g5
BUal | MW, fiw | G fasgh) [ olbosladl | (min) [ (1/5)0) | (kW) =l C,u.Ji
L3S s S (cm)
(kKWh/
kW,)
12.98 0.78 10800 3 33 30 165 200 460 SPI
137 X
11.71 1.71 23760 3 15 30 165 200 | x e <460 SPL
137 X o2l
55.56 0.86 12000 1 10 40 30 80 ICOLAM II
150 X
11.81 1.15 17600 4 33 0 20 230 Solarwerk
150 X
9.73 4.32 38720 4 15 0 20 230 «Solarwerk
150 x el g

s 35 ¢72W,, 15,0815 com 56 om X 122 daslall ulies (800PL- skl ¢ 55
12000 hfas ¢ gadll el Sl b el §1 315 Bl

.15 cm sy o LD c:&.a:ﬂ o) Bl g 5,0l lllats 1 (10-6) J s>l

Izl = o s [ s s | x Sl | Sl gy
3l MW, [i |/ daslwe) | cloll [ (min) | (kW) oA
BN G| op K (cm)
(kWh/
kW)
16.23 0.622 7200 2 33 16.5 200 SPI 460
137 X
13.37 13.68 15840 2 15 16.5 200 2 SPL460
137 X ol
46.30 1.0370 12000 1 10 30.0 [ 150 X 80 ICOLAM 11
13.12 0.933 10800 3 33 20.0 230 Solarwerk
150 X
10.80 2.053 23760 3 15 20.0 230 « Solarwerk
150 X | o peid) m e

W, 864 13,430l5 com 2.67 cm x 1464 14aghll lies (PL 800 :deylall ¢ 5
A(6-9) Jsadl b LS (g5l
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G &5 gyl o glinell ] 2-5-6

SIS A CiAlaadl) 25 gl a1 ie ghanadl 0 58

I S b I e T b TR = S P

(EVA) iV - s = ol oS Ol el B
Ll N AW Somall el o ans A1y cdSaunl ks
phivid il B osles Slelih 0355 aned LI B i
Lo pobadll fdas ol 5 oS ) L) fhhe mdal Sle
(EVA 8 il e d e Jls 2200 °C I 145 °C 5 > i s
(o2ny) 0.7 mm ] 0.5 mm &Slews 36, (S0 e 315l
pds S BB il Bles Jaom b ol o] 3
O aoND) doenidl G55 adVl dacl s IO e EliwdUI
G5 aniS Lol 3le BLo] wx (I 01 ) d il
SV T N (VPO TIPS v [y N CHE I [ Ve -0
2 mm iSloy (220) dtodl o Jls Ul wlles 25 e
3 mm )

(Y1 Dl 25 5a) e glanall L) e gl s (s
sl il e m? ST 81 kWh Laju5 250 oS B S5l
Py (3= L 5300 e m? ST 80 kWh DSeal
(S AL F3 ety L SUall 2 550l e m? JST 20 kWh
imlas e m” ST 36 kWh Laju3 250 ¢S B SN grnl Cllany
(Ol i) 5301 e m? SO 64 kWh S5eal s (il
D Jsaodl o o Bl 2 580l e m? ST 13 kWh S5gzal
Sl Gl B ) el b G5
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(eiaodl) 45 gzt pdll Do gliiadl U] 3-5-6
P SIS A e mdaad) A g Al e lanadl O S

e e e e T L = S

A5 g ) e shinadl 5y AeST pl BU Ihgial 1 (11-6) Jsubo

A B el [ ol S s o o &
(kWh/m?) ¢yl Sl C—““‘"“ pRER] 36
C‘\_..AU Lol | kWhm?) [ (kWhm?) | (kWh/m?)
(kWh/m?) | (kWh/m?)
Aulich [et | 861 " 1076 - 215 55 26 780 FINPR NI
1986 al]) 554l
Hagedorn, 653 - 0 571 () 126 470
1989a 637 110
(o)
Palz [et - 46 0 57 24 -
al.], 1991
Hagedorn, (1) 344
1989 153
()
Aulich et | 281 ' 496 - 215 55 26 200
al.], 1986
Palz [et 347 46 0 57 24 220
al.], 1991
Hagedorn, | 372 (1) 393 e 0 471 () 126 () 220
1989a () S 1o (&) 215
(o)
Hagedorn, (1) 328
1989 133
(o)
(0 181 idlie o gl
113
(o)
55 Iiine sl
bl 0 e (1

Sl RS gy 2 MWy/a 4N A ()
i Sl d b (27 MW/ il AW (O)
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(EVA) ¥l o s - oled REXIY Ol e i
A el G Rl e Sl ey Sl kS
;5,46\;& P N R NTE i R
JUSUEL PR RSN RNVl VRN O VS g
Jsdadl o s Lol Bl wldbtey 0.5 mm dSlaw
27 kWh/r;lz La, a5 23U (Aulich [et. al], 1986) 5 =& .(11-6)
235 «(mm 4 J)3 Slew) il e S el g
Jsdadl ons etanll land S kWh/m?; « &Sy kWh/m?
ileseod Bl D3grul i) Sl Lasle Golodl 3 (521D
PN

&L S 6Ll AT 4-5-6
oy S sl W gl e L) gl Ll A
oo s Cy (:U‘MY 5 2 Ml 0,5 W8 cJ.«.gJ\ olddazs
U“’J’“‘JU M\t’rﬂ—J\@-ﬁj UA—AJL.;VS”
0).1_4_3\ idai] w ("J\JM\ L...a_:‘ W} ‘-;)LQ_ASJJ_GS_“

AC JlaxT plasenly

gl Al oSl ATl ) Bedbennedl £S5yl i)l dadasY)
plasenal Lol ey (a0l Lulie e 06 Lusle )
R S E R PINEPWS [ RV 5 e

ol Bl wllbzs (12-6) Jsdodl iy Loy oo (slel
Slas ploerl Cilisead I Lo 5 IS S Ly ol
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dais 23l Gl 2 (16 2 1) Jsuadl oy il oSJI 503l
et S LSS 5l CaSS Sl B AL el e
8l Sl sl ad 5 ol s gl 5 (18 2 1) Jsus!

Ll sl sadl and dmmall Asul) Badsodl ULV

o Sl St ST el wlW NI Bl Mgl 1 (12-6) J gumel
A3l el )

C‘f"/‘“ whkw,) SW Lo gy ey S A & plal &

QIR ] e
(KWh/kW,)
Hagedorn 176 110 sc-Si A3 5,05 dbe
1989 (1500 ,S o
Hagedorn 176 146 a-Si kW,)
1989
Hagedorn 352 525 se-Si old 3,08 dbs
1989 (00 pro o2
Hagedorn 352 755 a-Si kW)
1989
Johnson [et 533 222 - - d&..ﬂ A VLE
al], 1997 2.5 kW,)

Johnson _ sUasll Y1 dadll by sel 0550 = a-Si 5,51 (solT 0550 = se-Si
B 550 sadl sle] plen s [et al], 1997

el i 5-5-6

o Bl Laslie e 5,00 wlbleddlys el sl 0555 0f com
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(13-6) sl o cieshanald ol andl M dadsns #L
L) ALl Bl ol s Sbleddl e Ldes ¢l 5

&5 ) ) Dololl And ZoST A B SNgaul < (13-6) J gl

8,&\ Bl lllaze Sl > 3V Ll i &
(kWh(el)/m?) (kg/m?) (kg/m?)
(Bloss et al.) 1992 [Hagedorn <75 0 < 10 S S5
et al] 1992
Winter [et. al.] (Winter [et < 30 0 < 10
al.]) 1986
Hagedorn [et. al.] 1992 100 67 13.3 o olie
Winter [et. al.] 1986 45
Hagedorn [et. al.] 1992 170 115.2 24.6 S ole
1986 Winter [et. al.] 82
(Muller [et al.]) 1997 1.896 kg/kW, 235 kg/kW,
Hagedorn [et. al] 1992 450 980 46.3 )R 53 e
Winter [et. al.] 1986 205
Hagedorn [et. al.] 1992 186 200 = 14 .26 pys 53 Cine
Winter [et. al.] 1986 90 Jml.w Cup
(ol

1992Hagedorn [et. al.] 3 g pllaily Laall FedaSU Bl oldbazs NCgpESE
Ll bslg] o5
Jorald &gl y il 6-6

(Wyetup) v—;—@-:-“ C:;)-A L5—9 g».:—».a-\.:.u Z\_EUQJ\ v.,Ua_I.A J.g_..';_:

e s (W panspor) <ldmadly U 5ol @Q}J Jadl oldlas
Lol 15l — (Wounn) 336l s i,V ol s Sl cisle)
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stined) ol e il aadll Lals «(14-6)5 (13-6) (5o
o ) BLOYL . (Wagius) Jododls ozl L3 5 (g5
sl el S50l 15T oy L 25 o) 201 5,00

SUldl b slselly el

WY@tup = ZVK‘mnsport + szount + zWadjust (12)
035 deST 56 Sllaily LaST el Blall SMgaul 1 (14-6) J sl
(kg/m?) CO» Sllasl Jlal 3,5U0 €O, bl ol e Al B
(kg/m®) Al Al
(MJ/m®) Jny]
(MJ/m®)
0.5324 0.0107 7.81 5.9 S e 5ol
0.4550 0.00938 6.71 4.9 S Sl

.1996 (Frischnecht [et. al.], 5, s>l 8sUL dakecl) r.,?dl 1 ia>Ye

J.?:.'J| 1-6-6
g}Jl Q\J\.x..o._!\j co.:.l.abd\j ch_.M.f;’.; E)J.E_S\ idaeo J.E_: o
(3-6) J i _,a slans G Bl llae LCocadl C;j.a
Gl (8 T sl Ll

il 2-6-6
e Woouns) ol enllN1 23U Sl Sl
AUl (ol ool peld Dbl Sl Y1 leeYl s JsY
A AL S Gladl (3 (52T, (4D o\Uv\;J\ s
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Sl Comy 0LV Gam s das Jamses Bl aisel
Wegiuse 730 el 30 5 olllazadl oda .ol 6 L)

Joidl wlag 7-6
cilas e 5 il wlaadl J) BLaYL (W,,) Jasal
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b e an el oMoV el e BV Ll e
deentadl ol ST DY ST GGl ol s e sl
oo Ladl Jansald Lllenst dla LY Gan s Wrgpar)
Jorl e Dl el s Y1 A lodd Ll el Y|
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doseadl Bl uld Sl oy 1 (1-1) Jguondl

—2b) TOE L) t SKE cal kW J(=W
Bl e i) e
[t (3
10°x25,13 10°x35,9 252 10°%0,2930 1.055
10'7x23,87  10"x34,1 2388 10'x277,8 1
10°x8,596  10°x1,228  10°x8,601 1 10°%3,600
10°%0,100  10°x0,1429 1 106x1,163 4,186
0,7 1 10°x7,00 8141 10°x29,31
1 1,4286 10°x10,0 11630 10°x41,87

Bu Ll Bl suss
1 Btu I =
10°x9,481 J1=
3413 kW 1 =
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10°%27,78  tSKE 1 =
10°%39,69 TOE 1 =

D(sD) wlas 0 Ll plladdt 5 Bl oS wlas Sl 54
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casla)l 3

W/m2 = 0.317 Btu/(h1 langley (ly) = 1 cal/em2 = 3.687 Btu/ft2 1

545 41 &g S ST U Bdy L)l el Le 2 (-1 J il

A CO2 (kM) e
(Kleemann) olL_sl_s
1993

1993 sla s

1993 Olals

(Gieck) 2005

BMWi 1996

1993 Olels

1993 sla s

1993 Olals

1993 Olals

Mende) 1981) (gdie
BMWi 1996

Kolb)) Jys
1989

0,111 (Gieck) 2005

(Lewin) 1993 0,111 BMWi 1996
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(Lewin) 1993 0,0917 BMWi 1996
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(Kolb) 1989 0,0777 Gieck) 2005) Gk
0,0621 1993 lels Gieck) 2005) &k
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Mende) 1981)
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(Mende) 1981
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Mende) 1981) Shee
Mende) 1981) (ke
(Mende) 1981
BMWi 1996
(Mende) 1981
(Gieck) 2005
5H) 0,53 BMWi 1996
Ll 5,03
(@]
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(Shell) 1997 kg CO2 3,87
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1994 530
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1995 =L, 515

(Lewin) 1996b
Stelzer 1994
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kg/) ¢ S

(kWh
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Kaltschmitt
2003
Stelzer 1994

Kaltschmitt
1997
Kaltschmitt
2003
Kaltschmitt
2003

Stelzer 1994
Kaltschmitt
1995
Kaltschmitt
1997
Kaltschmitt
2003
Kaltschmitt
1997
Kaltschmitt
2003
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Lewin 1993b
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1990
Wagner  [et.
al,], 1993
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Brauch 1997
Kaltschmitt
1997
Kaltschmitt
2003
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Hagedorn
1990
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-0,0295
0,0339
-0,0226
0,0257
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0,0200-0,0070

0,017-0,015 0,015-0,014
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0,250-0,110
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