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7KLY GRFXP HQWEUQJV VRIHWKHU VKH LQIRWP DAURQ RQ
UHVHDUFK DQG LOQQRYDVRQ IXQGHG SWRMIFW VKDWDWH RI
KUK WHGBYDQFH VR VKH FHWDP LFV 1QGXWM  7KH
GRFXP HQW IRFXWHV RQ (8 IXQGHG SWRMIFW /UH
63,5( J %R RQIRIQJ SIRMIFW DQG IHFHQWD 1LODMVHG
SIRMIFW DWH P HQURQHG

b

7KH IRGRZ 1QJ LQIRWP DVMRQ Z DV FRP SIBIG Z MK \KH
KH®S Rl &8 P HP EHWY ,WV VR EH FROUGHWHG DV D QNQJ
GRFXP HQWDQG LQIRWP DMRQ RQ DGGIVIRQDOSWRMIFW LV
D@ D\VZ HERP HG

b

7KH P DIQ GDVID SLRYIGHG LQ VKLV GRFXP HQWDUH

e VWMHDFWRQ\P RI H SIRMIFWDQG W I X@QDP H

¢ VKH SIRMFWSHURG

o EXGIHW

e IXQGLQJ SIRIWDP P H

e DIP RI ViKH SLIRMFW

e NH\ FHWDP LF SDWQHW DQG VKH FRXQWHV LQYROHG
e @ONVVR ViKH SIRMFWZ HESDJ HV




e 2 VKHUIXQGHG SWIRMIFW

7$% ( 2) e s
o 5HUW3WHGIFW

&217(176 [

o &DP EUGIH &DIERQ &DSVXWH

0/ (0% ( 130+8$54

e 63,5( IXQGHG SIRMIFW
o ' (67,1<

e +25 =21 IXQGHG SIRMIFW
o /LIKV&RFH
"2& " 3UOMQJ
)RUH
L $<6
1 HZ 6NIQ
$ EWADEDW
1Hz, 80,6
0 HVDEXL®IQI 3 LRMIFW
3523(5
([ FHHG
( FRFHWP LFD H & WWWDX@UD GH
3 RWXJ DO

1)) ( IXQGHG SURMIFW

o /,)( +\SREUFN
1) ( (JIWKHDIQ&(
/)( 683(5+(52
/,)( 5HS@\
I)(1$12+($/7+
%$ GDSW

(WDW XV 3WRIWP P H
o 63,5( 6$,6

5 HHDUFK ) XQG IRU&RDCDQG 6 VWHO
o +\GUR3LF $QDOMYV

+ RU] RQ ( XWRSH 3 IRMIFW
o 5(&210$7.&
o &DIERQ 0 LQHDY




$0. 1-8&85&%130 +&$ 54

* 63,5( IXQGHG SWIRMFW
' 5 <|LFLHQR\
(7(..,1%
+$5021,
"5(%$0
6+3$5(%2;
E' ,QWQWILHG E\ ' HWI Qp

e +25,=21
$7+25
$0.,7,( JJ
&I ($17(&+%2&.
&(11 ' ,725
60 $575( &

5(0 (%

IXQGHG SIRMIFW

o /,)( IXQGHG SWIRMIFW
&(568' 6

/,)( )RUFHRI VIKH) XWWWH )2 578 5(

(&2120 ,&.
+(527,/(
6./.,)(

) (57.1,)(
)281"' 5<7,/(
+($57
6$1,76(5
/)(&(5%$0
1)( & $<*/$66
(19,3
$,586(
/$6(5),5,1*
5()5%&7
%&211(&7

)3 IXQGHG SLRMFW
o 129$8&2$7
o 6,/,&(5%$0

)3 IXQGHG SIRMFW
o 5HEVIDS

o ,16<60 (

o 6,/,&2%$7

(WW XV 3IRJIWDP P H
o .$7&+ H
o &LUFXMUG6VIDWV

2 VKHUIXQGHG SWIRMIFW
o &5%0

o %0 FD\

o (8&(508%7

o : ,1&(5

o 03%*)

o +I6KRFN

o 5HGKDSH

o 7KHY YRO RQ

o (FR),//1QN

o 5(: $&(5

°© 6267 5&'

o 9%/8(6 3WRMFW
o (526 3WLRMFW

o &UFXOUDWERQ

o (&2 EDGOIYAUFN



21%2 1%
352 -(&76




'(67,1<
" HYH®RSP HOWRI DQ
( HIFIHOWO LFURZ DYH
6\ WP IRUO DvidUDO
7WDOVRWP DWRQ LQ HOHLI\

63,5(
)81° (°

352 _(&76 , 1 VIHKOWYH SIRFHWHV IRUDQ
[P SURYHG <LH

$.0

7KH' (67,1 < SIRMFWDLP VVR LHD@ H D IXQFWRQDO
J UHHQ DQG HQHU\ \VDYIQJ \FDDE G DQG WHSAFDE B
VROMRQ HP SR\IQJ P IFIRZDYH HQHU\ IRU
FRQUQXRXV P DWUDO SWRFHWQJ 1Q HQHU\

LOWQULYH LOQGXWMHV 7KH VDU HWY VR GHYH®RS DQG
GHP RQWDW D QHZ FRQFHSWRI 1UQJ JWDQXMDMU
IHHGWRFN IRUP DVIUDY VWDQVIRWP DVMRQ XMQJ IX@
PIFIRZDYH KHDWQJ DV DOMWQDWH DQG
FRP SGP HOW VR VKH HIMIQJ FRQYHQWURQDO
SWIRGXFMRQ 7KH' (67,1< AWHP LV FRQFHLYHG DV
FHOX@U N@V 1Q P REL®I P RGX@U SMQW Z WK

\LJ QULFDQWDGYDQVIRI HV LQ VAP V Rl LHIVRXUFH DQG
HQHU\ HIIFIHQR |G LELOW HSQFDELOW DQG
VFDDELOW Z MK IHGXFHG HQYLLRQP HQVIDOI RRVBUQW

7KH' (67,1 < FRQFHSWZ L@EH SWRYHG IQ VZ R GHP R
VIV GRFDVAG LQ 6SDIQ DQG * HWP DQ\  FRYHUQJ KLIK
HQHW\ GHP DQGLQJ VHFVRW/ Rl \MDVAJ LE LOVAUHVADY
&HWDP IF 3LJP HQW &HP HQW &DFIQHG F@\ DQG
6\WHO 61OWAU ,LIRQ 3HEBW' 5, =Q2 VR YDQGDVIA VIKH
FUMFDOSDWDP HWAW Rl VKH GHYH®RSHG WFKQR®RJI\ 1Q WHBIYDQWHQYLLRQP HQW 75/  ,\WZ LQEH
IP SBP HOMG IHHGIQJ P RGX®V SHUGHP R WA DQG P REL®I P LFUIRZ DYH NL@ P RGX® DQG
SIRGXFWAHDVP HQW

63,5 (

7KH LQGXWMDQ DMRQ DQG VXWRIQDELDN Rl ' (67,1 < KLIK WP SHUDWUH P LFLRZ DYH WFKQRARJ\
Z IGEH DWHWHG VIKLRXJ K VIKH HYDOXDVRQ RI LHBIYDQW. 3,V Z WK / LIH &\ F®I 0 HVKRGR@RJ LHV LW
WKH 1LQDODIP Rl HQVXUQJ D @U H H SRMIMRQ DQ P DINHWSHQHWIMRQ IRU' ( 67,1 < VMFKQRARJ\
EDWHG VROMRQV EXMQHW P RGHO HFRQRP IF YIDELOW DQG HSQFDELOW DQDOMY Z @ EH
FRQGXFWG )RU JXDIDQWHLQJ LQGXWMDO WDQMHWDELDN DSSWRSUDW H SRVIMRQ DQG
GOMHP LODVRQ DFVIVMHV KDYH EHHQ GHILQHG GXUQJ DQG HYHQ DIVMUVIKH HQG RI ViKH SURMIFW
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SDURHI/ILRP b FRXQUHY LIQFOXGIQ) KWBV ZZZ GHWMO\K DQGEH\ RQG HX
,QQFHIOQP DW6O 6SDIQ e
1 DIRQDO7HFKQLFDO8 QLYHUAW 2 | $ VIKHQV ?
1WD * WHHFH
8 QLYHUAV¥ 3ROVAFQLFD' HaB10 DUFKH VDO
8 QLYHUAVDW 3ROMFQIFD ' H 9 D®IQFID
6SDIQ
&KXP L@V 7HFKQRM®RJ\ 6RFLHGDG / IP WVDGD
6SDIQ
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OXLABLIQ) DQ ( FR WWP |RU
WWKH XS WWD@QJ R
)81' (. @ KVEZ HLI KWP XOU

| XQFVIRQDCOFRQFUHWW DQG
352-(&76 FHUDP LE P DWUDY DQG
$,0

WK FAXXUWHV

(DM VR WDQVSRUN KDQG® DQG LOWDMD @ KVE HL) KWFRP SRQHQW DUH EHIQ) LQFUIHDVQI® XVHG 1Q
FROWUXFVRQ DQG LQIWDWKFWIH VHFVRY/ DV Z H®DV LQ ViKH DHLIRVSDFH DXVRP RWYH DQG GHIHQFH
LQGXWMHY &RQFUHV DQG FHWDP LFV DIH VKH IRFXV Rl LOWAUHW GXH VR VKHWU Z IGH WDQJH RI
DSSQFDRQV DQG GXWELDN 9eXWKHLUQ@I KVE HLI K\WDWUME XViAV QHHG VR EH FRXS®IG Z MK HQK DQFHG
SWRSHUAHV DQG P X@UXQFVIRQDMAHV 7KH (8 IXQGHG / LJKVERFH SURMIFWZ LGEXLE DQ HFRV WHP

IRUVKH XSWDAQJ RI VIKHVH P DWAUDY DQG WAXFWXUHV 7R GR VKLY IWZ LASWRYIGH RSHQ DFFHW VR
60 ( VRULQGXW VR D VIQJ ® HQW SRIQWHFRV WP VIKDWZ LE@FRYHUD WDQJH Rl HQG DSSAFDMRQV
ILRP FRQWWXFVIRQ P DWUDY EUFNV FHWDP LF BN DQG LQIWDMAKFWUHY UHDG\ P I FRQFUHVKA DQG
SWHIDEUFDWG FRP SRQHOW VR KLIK WIFK DSSQFDMRQV LQ VKH DXVRP RWYH DQG DHWRVSDFH
LQGX\WIHV

+25,=21

7KH P DLQ REMIFVIYH RI VWH / LJ KVE&:RFH SIRMIFWLY VR FRYHU
WH JDS 1Q WH XSWDAQJ DQG WWIQJ Rl
P XOUXQFIRQDO @ KVE HLJKW FRQFUAW DQG FHWDP LF
P DWUDY E\ SWRYIGIQ) RSHQ DFFHW VR 60 (V RU
,QGXVW VR D VIQJ® HQW SRIQWHFRV WP FROVMARQJ

RI DOHDG\ GHYHWRSHG 3IRW /IQHV LOFOXGIQ) WKUHH
FOOWMY R H IMQJ SLRWAQHV D &RQFUHVMA JWRXS E

&RQYHQVRQDO &HWDP IFV JWRXS DQG F  $GYDQFHG
&HWDP LIFV JWIRXS SWRFHW DQG P DWUDY P RGHIQJ

&KDWDFVIAU] DMRQ 6VDQGDUGIVDMRQ 5 HI X@VRY 6 DIHW

( QYILRQP HQVIDO $ WHWP HQW ' DVD 0 DQDJ HP HQW DQG
,QQRYDVRQ 0 DQDJHP HQWVIKDWZ LGEH DFFHWLE B VR ViKH
LOVAUHWIAG WIINHK RGSHLY DWI DIUFRQGIMIRQV DQG FRW

7KH HFRV WP Z LOVXSSRUMKH XSVFDAQJ DFVIVIMHV RI ( XURSHDQ 60 ( V DQG IQGXWW FRYHUQJ D
@UH WQIH R HQG DSSAFDMRQV ILRP  FROWKFMRQV P DWUDY EUFNV FHWDP LF BV
LQIIDWKFWUHY HDG\ P I FRQFUAWA SUHIDEUFDWAG FRP SRQHOW VR KLIK WAFK DSSQFDVMRQV LQ
DXVRP RWYH  DHLRVSDFH LQGXWM
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SDWQHW/IWRP  FRXQWHV LQFXGLQJ KWBV ZZZ @KWRFH RWE HX HQ QRIP DOKRP H
e 178% * WHHFH
*  $HUFUHW 7THFKQR®RI\ $% 6Z HGHQ

e $GYDQFHG 0 DWAUDOSIP XOMRQ 6/ $0 6
6SDIQ /'
* $6+5%( * WHHFH
e $[ID,QQRYDMRQ * HWP DQ\
e 8 QM DUNV8 QLYHWMW RI 3DGRYD VDO
o BXWDIQDE® ,QQRYDMRQV ( XLRSH 6SDIQ

- AERCDODETE

SCHLAGMVMANN -1
PORDOTON

W F8E

AXIA INNOVATION

XZIMUT SPACE 7

Mostostal

ARSZAWA

“ GEORG-SIMON-OHM |
HOCHSCHULE NURNBERG

ZERO-E ZK .
ENGINEERING é
%

_______J‘i

s

Sustainabl ' > g .
INL:qsoejl\r':'IaON% = iy A — nﬁn‘lcﬂﬂscﬂlm N - echnical PrO]ect
- B JUnvesi of aoordinator

g B,

SIMULATION

KERABEN GRUPO @idener _

Syt z” Athens

r
ASH\HAE ) Hellenic Chapter

A P, . s 7
................... s Ora 8.2 UNIVERSITA
L UNISMART = 201 = DEGLISTUDI Cn
W Fondazione Uniwersita i Padora a8 | 5‘ e
. ? J pI Papova |

PN A
Cpaed

creative nano

et | sTemm- =
MASTERING EXCELLENCE | __{// TITAN




'2& " 35,17,1%

+LJK YDOXH FHWDP [FV DWH Z IGH® XWDVHG 1Q KLIK
HQG HQJIQHHUQJ GLFISAQHV GXH VR VKHWU &RZ
GHOMW 2 XWAMDQGIQJ P HFKDQLIFDO  MHQJI VK
DRQIMGH Z MK VIKHLU H[ FHEGHQWWIKHUP DO FRURVRQ
DQG Z HDU UIMMMBQFH IRU DHLIRVSDFH DQG P HGLFDO
DSSQFDVRQV

+ RZ HYHU FRQYHQWRQDO P DQXIDFVWUQJ VHFKQLTXHV DUIH IP H FRQVXP 1QJ DQG WKRZ \HYHWDO
@ WDVMRQV VXFK DV JHRP HWIFDOYDUDVMRQ LQGXFHG E\ ViKH VKUQNDJI H GXUQJ MOWAUQJ DQG BRZ
P DWAUDO\ IH@G DE&RQJIVGH Z WK KL K VRROZ HDUGXUQJ P LAQJ DQG P DFKIQIQJ $VRI VRGD\ ViKHWH
GUDZ EDFNVIP SHGH WKH LQGX\WMDOXWIVMDMRQ Rl VKHVH FHUDP LF P DVUDQY IRUD J RZ 1QJ WDQIH RI
HQJ LQHHUQJ DQG P HGLFDOGLFLS@QHV 7R VIDFNG VKLY SIREGP ' 2& ' 35,17,1* Z LGWDIQ D
QHZ JHQHWDMRQ Rl (DW 6VBIH 5HWHDUFKHY (65 VR GHYH®RS WH Z KR®! YDXH FKDIQ Rl
FHWDP IFV ' SUQWQJ ILIRP HDERWDMQJ |HHGWRFN VR WIAQJ LQ SUIRGXFW IRUFRP P HUFLDOVDARQ
'28& ' 3UQWQI Z LAFRYHUWKH Z KR®! YDOXXH FKDIQ Rl FHDP LEV ' SUQWQJ ILRP MERWVRY
UHVHDUFK VR SURGXFWGHYH@RSP HQW

$ FFRWGIQI® WKH UHVHDUFK REMIFVIYHV DUH 3$571(56

e 7R GHYH®S IHHGWRFN FXWRP IMHG IRU
SUQUDJ $0 DWHGXFHG FRW

e 7R GHWIQ DQG EXI@ QH[ WJ HQHUDMRQ Rl
SUQWY DQG  WDWAILHY  VSHFULFD®
GHGIFDWG VR FHWDP IFV SWRGXFMRQ QHW
VKDSH FHWDP IFV IDWMU Z WK GHWLHG
SWIRSHUAHV  GHWJ Q DWHGXFHG FRW

e 7R FRUHODW LQSXW VR RXVBXW SURGXFHG
FHDP IFV  DQG  GHP RQWMDW W IRU
DSSQFDVRQV

¢ 7R GHIQH DQG HWDEQK WDQGDWG]DMRQ  -KWE

SDUWQHW/ILRP  FRXQWIHV LOQFOXGLQJ
o ( XURFRDVQJ 6SD ,\DO

¢ 0 DURQWHFKQR®RIIHV6 $ ) DQFH
o *D|L8 QLYHUAMZ 7XUNH\

o &HKXP 9%HQLXP

e 8QLYHWMW RI %LP IQIKDP 8.

1.
Z GRF__G SUQWRJ HX HQ DERXW

27
HIXOVRY  LIWXHVY TXDALFDARQYV DQG UMy VKH SIRMIFWSIRMIFWRYHUHZ KV O
DQDOMY
e 7R LQFWHDWH NQRZ ®IGJH RQ P RGHMQJ
FKDWDFWAU] DUIRQV DQG  GHYH®S  VSHFLILE
VRRQY | RUVKDW






































































































































































































































































