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Ulvû�U�43:4+GD,

Greehow vw|uedu 60eodghw
ylqgpûooh=
Uhjxohulqjvvwudwhjlhu

Dqfd Kdqvhq/ Khquln Elqgqhu

Iruvnqlqjvfhqwhu Ulvû/ Urvnlogh
Iheuxdu 4<<<



Uhvxpì

Ghqqh udssruw hu xgduehmghw xqghu HIS0<9 surmhnwhw �Greehow vw|uedu 60eodghw
ylqgpûooh�/ mrxuqdo qu1 46962<9033351 Irupèohw phg surmhnwhw hu dw xqghuvûjh hq
60eodghw ylqgpûooh phg yduldehow rpoûevwdo rj yduldeho slwfkylqnho1

Ghq vdpohgh vwdwxv hu rsghow l 5 ghoudssruwhu=

� Uhjxohulqjvvwudwhjlhu +U043:4,

� Vdpphqoljqlqj phoohp slwfkuhjxohuhw ylqgpûooh rj slwfkuhjxohuhw ylqgpûooh
phg yduldehow rpoûevwdo +U043:5,1

Ghqqh udssruw suévhqwhuhu gh uhjxohulqjvvwudwhjlhu/ ghu gdqqhu juxqgodjhw
iru vw|ulqjhq di hq ylqgpûooh phg khqv|q wlo yduldehow rpoûevwdo rj
yduldeho slwfkylqnho1 Uhjxohulqjvvwudwhjlhuqh xqghuvûjhv eègh phg khqv|q
wlo h�hnwsurgxnwlrq rj phg khqv|q wlo uhjxohulqjvnydolwhw rj odvwhu1 Ghu hu ghuiru
xgylnohw eègh hq vwdwlvn prgho wlo idvwoéjjhovh di ghq ryhurugqhgh vw|uhvwudwhjl
rj hq g|qdplvn prgho wlo xqghuvûjhovh di uhjxohulqjvnydolwhw rj odvwhu1

Udssruwhq suévhqwhuhu iûuvw edjjuxqghq iru dw xqghuvûjh nrpelqhuhw yduldehow
rpoûevwdo rj yduldeho slwfk/ kyruhiwhu h�hnwsurgxnwlrqhq xqghuvûjhv yhg kméos di
ghq vwdwlvnh prgho iru iruvnhooljh guliwvwudwhjlhu1

Udssruwhq lqghkroghu hqgylghuh hq xolqhéu vlpxohulqjvprgho iru hq ylqgpûooh
lqnoxvly vw|uhv|vwhp rj iuhnyhqvrpiruphu1 Ylqgpûoohprghoohq/ rsvwloohw wlo
ghvljq di uhjxohulqjvvwudwhjlhu/ lqnoxghuhu wèuqxgeûmqlqj/  dsylv ylqjhxgeûmqlqj
+v|pphwulvn,/ slwfkv|vwhp/ dhurg|qdpln/ iuhnyhqvrpiruphu/ wxuexohqv vdpw
wudqvplvvlrqvv|vwhp1 Prghoohq ydolghuhv sè pèohgdwd iud hq YHVWDV Y5:�558nZ
ylqgpûooh/ phg hq VDPL0VWDU 733nYD 70nydgudqw iuhnyhqvrpiruphu phg
DEE vw|uhhqkhg1 Prghoohq ehq|wwhv l iûuvwh rpjdqj wlo dw idvwoéjjh uhjxodwruv
sdudphwuh rj vlghq wlo xqghuvûjh ghq g|qdplvnh rsiûuvho di hq yduldeho
rpoûevwdovpûooh1

L U043:5 vdpphqoljqhv idvw rj yduldehow rpoûevwdovguliw edvhuhw sè pèolqjhu iud
iruvûjvrsvwloolqjhq1

Duehmghw hu xgiûuw l vdpduehmgh phoohp Yhvwdv Zlqg V|vwhpv D2V/ DEE Hqhujl
rj Lqgxvwul D2V rj Iruvnqlqjvfhqwhu Ulvû1

LVEQ ;:�883�5773�;
LVVQ 3439�5;73

Digholqjhq iru Lqirupdwlrqvvhuylfh � Ulvû � 4<<<
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4 V|pero olvwh

Vwuxnwxuho prgho=

Pq qdfhoohqv pdvvh ^nj`
py>pw ylqjhv rj wèuqpdvvh ^nj`hp4

y> hp5
y> hp6

y> hp7
y jhqhudolvhuhgh pdvvhu ^nj`

� ghiruphulqj +srvlwlrq, ^p`
�3> �w> �y> �wls srvlwlrq di qdfhooh/ wèuq

ylqjh rj wls/ khqkrogylv ^p`
* xgeûmqlqjv ixqnwlrq
*w> *y wèuqhwv rj  dsylvh 41 prgdoirup
�u urwrusrvlwlrq ^udg`
�j jhqhudwruv urwrusrvlwlrq ^udg`
Mjhq jhqhudwruv lqhuwlprphqw ^nj p5`
H hodvwlflwhwprgxo
Lw> Ly> Lk duhdo0lqhuwl0prphqwhu iru wèuq/ ylqjhu rj

kryhgdnvhq ^p7`
Nw> Ny> Nk jhqhuhudolvhuhgh vwlykhghu iru wèuq/ ylqjhu

rj iru kryhgdnvohq ^Q2p`
J wruvlrqprgxo
i jhduv wudqvplvvlrqirukrog
W wrwdoh nlqhwlvnh hqhujl ^M`
Y wrwdoh srwhqwlhooh hqhujl ^M`
t jhqhudolvhuhw nrruglqdwyhnwru
T jhqhudoolvhuhw odvwyhnwru
P pdvvh pdwul{
N vwlykhgv pdwul{
F gépslqjv pdwul{

Dhurg|qdpln=

x ylqgkdvwljkhg ^p2v`
� slwfkylqnho ^ghj`
$u urwrukdvwljkhg ^udg2v`
Fs h�hnwnrh!flhqw +dhurg|qdplvn ylunqlqjvjudg,
Fw prphqwnrh!flhqw
U urwruudglxv ^p`
D urwruduhdo ^p5`
Sd dhurg|qdplvn h�hnw ^Z`
W dhurg|qdplvn prphqw ^Qp`
I urwruhqv dnvldooh nudiw ^Q`
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Lqgxnwlrqvjhqhudwru=

�ug>�ut urwru x{ l g0t nrruglqdwhu ^Ze`
�vg>�vt vwdwru x{ l g0t nrruglqdwhu ^Ze`
lvg> lvt vwdwruvwuûp l g0t nrruglqdwhu ^D`
xvg> xvt vwdwruvséqgqlqj l g0t nrruglqdwhu ^Y`
$vols volskdvwljkhg ^udg2v`
$j jhqhudwrukdvwljkhg ^udg2v`
s srowdo
Uv> Uu vwdwru rj urwru prgvwdqg/ khqkrogvylv ^`
Op jhqvlglj lqgxnwdqv ^K`
O4> O5 vwdwru rj urwru oéndjhlqgxnwdqv/ khqkrogylv ^K`
Ov> Ou vwdwru rj urwru lqgxnwdqv/ khqkrogvylv

Ov @ Op . O4> Ou @ Op . O5 ^K`

� � @ 4� O5
p

Ov Ou

�u �u @
Ou
Uu

^K2`
Sho hohnwulvn h�hnw ^Z`
Wdj oxiwjdevprphqw ^Qp`

Urwhuhqgh wxuexohqv=

Vqurw+�$, urwhuhqgh wxuexohqv0
vshnwuxp ^+p2v,52udg2v`

Vqidvw+�$, idvw sxqnw wxuexohqv0
vshnwuxp ^+p2v,52udg2v`

Dq+�$, dgplwwdqv ixqnwlrq
�$ @ $ � q$u iuhnyhqvhq di dpsolwxghq iru

ghq q*wh kduprqlvnh ^udg2v`
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5 Lqgohgqlqj

Ghqqh udssruw suévhqwhu gh uhjxohulqjvvwudwhjlhu/ ghu gdqqhu juxqgodjhw iru
vw|ulqj di hq ylqgpûooh phg khqv|q wlo yduldehow rpoûevwdo rj yduldeho slwfkylqnho1
Irupèohw phg dw dqyhqgh yduldehow rpoûevwdo rj slwfkylqnho hu dw rsqè hq kûmhuh
hqhujlsurgxnwlrq yhg odyhuh ylqgkdvwljkhghu/ hq odyhuh ehodvwqlqj sè pûoohq/ vdpw
hq vwûuuh guliwpévvlj  hnvlelolwhw1 Vrp ehnhqgw/ vn|oghv gh vwuxnwxuhooh odvwhu sè
pûoohq wloghov wxuexohqvhq l ylqghq1 Hq gho di glvvh wxuexohqvsèylunqlqjhu ndq
nrqwuroohuhv rj holplqhuhv yhg dw wloodgh dw urwruhqv rpoûevwdo ydulhuhu1

Ghqqh udssruw lqghkroghu hq prgho iru hq ylqgpûooh lqnoxvly vw|uhv|vwhp
rj iuhnyhqvrpiruphu1 Ylqgpûoohprghoohq lqnoxghuhu wèuqxgeûmqlqj/  dsylv
ylqjhxgeûmqlqj +v|pphwulvn,/ slwfkv|vwhp/ dhurg|qdpln/ iuhnyhqvrpiruphu/
wxuexohqv vdpw wudqvplvvlrqv|vwhp1 Prghoohq ydolghuhv sè pèohgdwd iud hq
YHVWDV Y5< � 558nZ ylqgpûooh/ phg hq VDPL0VWDU 733nYD 70nydgudqw
iuhnyhqvrpiruphu phg DEE vw|uhhqkhg1

Surmhnwhw hu ghoylv �qdqvlhuhw di Hqhujlvw|uhovhq/ mrxuqdo qu1 46962<903335/ rj
ghw hu xgiûuw l vdpduehmgh phoohp Yhvwdv Zlqg V|vwhpv D2V/ DEE Hqhujl rj
Lqgxvwul D2V rj Iruvnqlqjvfhqwhu Ulvû1 Surmhnwhwv wlwho hu �Greehow vw|uedu 60
eodghw ylqgpûooh�1

6 Edjjuxqg

Ghq ixqgdphqwdoh oljqlqj/ ghu ehvnulyhu ghq phndqlvnh h�hnw/ vrp wdjhv xg di
ylqghq di hq ylqgpûooh/ hu=

Sphn @ W $u @
4

5
�Dx6Fs+�> �, +4,

kyru W hu ghw gulyhqgh prphqw sè urwruhq/ $u hu urwruhqv rpoûevkdvwljkhg/
� hu oxiwhqv pdvvhi|ogh/ D hu urwruhqv duhdo rj x ylqgkdvwljkhghq1 Fs+�> �,

hu urwruhqv h�hnwlylwhw/ ghu hu hq xolqhéu ixqnwlrq di slwfkylqnohq � rj di
wlskdvwljkhgvirukroghw �/ gh�qhuhw vèohghv=

� @
$uU

x
+5,

kyru U hu urwruhqv udglxv1

Vrp ghw vhv l Iljxu 4/ ndq urwruhq nxq xgylnoh ghq rswlpdoh phndqlvnh h�hnw
S rsw
phn yhg hw ehvwhpw �/ qhpolj �

rsw1
L ghq wudglwlrqhooh slwfk uhjxohuhqgh 60eodghgh

ylqgpûooh +phg idvw rpoûevkdvwljkhg, hu urwruhqv h�hnwlylwhw Fs nxq ixqnwlrq di
ylqgkdvwljkhghq x rj slwfk ylqnho �> qhpolj=

Fs @ Fs+�> �,> kyru � @ �+x, +6,

Duehmgvsxqnwhw iru Fs ydulhuhu sè Fs0nxuyhq phoohp �rxw rj �lq1 Vèohghv hu
urwruhqv h�hnwlylwhw Fs lnnh khoh wlghq sè ghq pdnvlpdoh yéugl1 Iru hq ylqgpûooh
ghu kdu pxoljkhg iru dw ydulhuh rpoûevkdvwljkhghq $u dikéqjhu urwruhqv
h�hnwlylwhw di eègh ylqgkdvwljkhghq x/ slwfkylqnho � rj urwruhqv rpoûevkdvwljkhg
$u =

9 Ulvû�U�43:4+GD,
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Iljxu 41 Duehmgvrpuègh sè Fs0nxuyhq iru eègh idvw rj yduldehow rpoûevwdo/ jlyhw hq
ehvwhpw slwfkylqnho1

Fs @ Fs+�> �,> kyru � @ �+x> $u, +7,

Ghq pdnvlpdoh Fs> F
pd{
s rsqèv iru hq jlyhw slwfkylqnho/ �rsw/ rj hw jlyhw

wlskdvwljkhgvirukrog/ �rsw1 Ghw ehw|ghu dw kylv ylqjhuqh lqgvwloohv wlo �rsw rj
� kroghv sè �rsw yhg dw éqguh $u sursruwlrqdow phg ylqgkdvwljkhghq x ndq
pdq idvwkrogh uruwruhq h�hnwlylwhw sè Fpd{

s ryhu hw vwruw ylqgkdvwljkhgvrpuègh1
Ghw ehw|ghu/ dw ghu ndq rsqèv qrjhq h�hnwsurgxnwlrqvjhylqvw yhg dw euxjh
yduldehow rpoûevkdvwljkhg iuhp iru dw euxjh idvw rpoûevkdvwljkhg1 Ghvxghq ndq
vwduwylqgkdvwljkhghq iru ylqgpûoohq uhgxfhuhv/ irugl ghq rswlpdoh h�hnwlylwhw
rjvè kroghv nrqvwdqw yhg odyh ylqgkdvwljkhghu1

Qèu ylqgpûoohq duehmghu l ghw rswlpdoh guliwvsxqnw hu h�hnwsurgxnwlrqhq jlyhw
yhg=

S rsw
phn+x, @

#
�DU6Fpd{

s

5�6rsw

$
$6u+x, +8,

Ghw ehpéunhv/ dw ghq pdnvlpdoh h�hnw ydulhuhu phg urwruhqv rpoûevkdvwljkhg
hiwhu hq nxelvn ixqnwlrq1

7 Sulqflsshu iru vw|ulqj di
ylqgpûooh phg yduldehow rpoûev0
kdvwljkhg rj yduldeho slwfkylqnho

Vw|ulqjhq di ylqgpûoohq ghohv rs l wr lqwhuydoohu=

� H�hnwrswlphulqj xqghu qrplqho h�hnw1 Pèohw hu dw vsruh hq
pdnvlpxp h�hnwlylwhw Fpd{

s 1 Slwfkylqnohq hu lqgvwloohw wlo �rsw/
phghqv wlskdvwljkhgvirukroghw kroghv wlo �rsw yhg dw ydulhuh rpoûevwdohw1
Vw|ulqjvvwudwhjlhq hu dw plqlphuh=

mS +x,� S rsw
phn+x,m +9,

kyru S rsw
phn+x, hu jlyhw di +8,1

Ulvû�U�43:4+GD, :



� H�hnwehjuéqvqlqj/ kyru pèohw hu dw krogh ghq qrplqhooh h�hnw1

Iru dw rswlphuh h�hnwsurgxnwlrqhq hu ghw qûgyhqgljw dw krogh urwru h�hnwlylwhwhq
vè wéw vrp pxoljw sè Fpd{

s 1 Ghwwh jûuhv yhg dw idvwkrogh � @ �rsw @
$uU
x

nrqvwdqw1
Lplgohuwlg hu ghw lnnh pxoljw gluhnwh dw vw|uh iru dw krogh � nrqvwdqw/ lghw ghw lnnh
hu pxoljw dw pèoh ylqgkdvwljkhghq phg wlovwuénnholj qûmdjwljkhg1 Ghw hu ghuiru
ûqvnholjw dw �qgh hq pègh dw vw|uh ylqgpûoohq sè/ vè euxj di ylqgkdvwljkhghq
xqgjèv1 L vwhghw iru dw euxjh ylqgkdvwljkhghq gluhnwh ndq ghw xgq|wwhv dw
ghw ylghv kydg h�hnwsurgxnwlrqhq vndo yéuh iru dw yéuh rswlpdo iru hw jlyhw
rpoûevkdvwljkhg1 Vwudwhjlhq eolyhu ghuiru xgiud ghw dnwxhooh rpoûevkdvwljkhg
dw véwwh hq h�hnwuhihuhqfh wlo iuhnyhqvrpiruphuhq1 Ghqqh h�hnwuhihuhqfh hu
ehvwhpw vrp ghq h�hnw/ ghu hu pdnvlpdo yhg ghw dnwxhooh rpoûevkdvwljkhg1
Xqghu nydvlvwdwlvnh irukrog ylo ghw jlyh hq h�hnwsurgxnwlrq vrp hu rswlpdo1 Ghw
rswlpdoh irukrog phoohp rpoûevkdvwljkhg rj h�hnw ehuhjqhv iruxg sè edvlv di
urwruhqv dhurg|qdplvnh gdwd1

Hyqhq wlo dw ydulhuh urwruhqv rpoûevkdvwljkhg phg ylqgkdvwljkhghq dqyhqghv
l ehjjh vwudwhjlhuqh1 Hyqhq wlo dw ydulhuh slwfkylqnohq euxjhv phvw yhg
h�hnwehjuéqvqlqj iru ghov dw xqgjè dw yduldwlrqhuqh l urwruhqv rpoûevkdvwljkhg
rj ghov dw h�hnwsurgxnwlrqhq eolyhu iru vwruh1 Ghw hu yljwljw dw xqghuvwuhjh dw
glvvh vsrulqjvvwudwhjlhu ndq dqyhqghv xghq dw kdyh nhqgvnde wlo ylqgkdvwljkhghq1
Dow kydg ghu ehkûyhv/ hu urwruhqv rpoûevkdvwljkhg rj oxiwjdevprphqwhw1

Ghq ehwudjwhgh ylqgpûooh phg yduldehow rpoûevkdvwljkhg rj yduldeho
slwfkylqnho hu wlovoxwwhw qhwwhw jhqqhp hq iuhnyhqvrpiruphu1 Dqyhqghovhq
di iuhnyhqvrpiruphuhq jlyhu pûoohq pxoljkhg iru dw rswdjh éqgulqjhu l ghq
dhurg|qdplvnh h�hnw/ vrp éqgulqjhu l urwruhqv rpoûevkdvwljkhg l vwhghw iru
éqgulqjhu l prphqw1 Vèohghv eolyhu odvwhuqh l jhdundvvhq plqguh rj ghuyhg hu ghw
pxoljw dw uhgxfhuh vwûuuhovhq sè jhdundvvhq l irukrog wlo hq nrqyhqwlrqho pûooh1
Wlgoljhuh xqghuvûjhovhu ^Elqgqhu/ 4<<9` kdu ylvw/ dw ghw hu phjhw ydqvnholjw dw
rsqè hq wloiuhgvvwloohqgh uhjxohulqjvnydolwhw yhg slwfkuhjxohulqj dohqh1 Yhg dw
dqyhqgh hq iuhnyhqvrpiruphu eolyhu  xnwxdwlrqhuqh l pûoohqv h�hnwsurgxnwlrq
ehw|gholjw plqguh1

Vdpvsloohw phoohp yduldehow rpoûevkdvwljkhg rj yduldeho slwfkylqnho jlyhu
pxoljkhg iru=

� dw rshuhuh phg hq pdnvlpdo q|wwhylunqlqj +h�hnwlylwhw, xqghu
péunhylqgkdvwljkhghq1

� dw plqgvnh ehodvwqlqjhuqh l jhdundvvhq1

� dw krogh h�hnwhq l hw vqéyhuw eèqg l h�hnwehjuéqvqlqj1

� dw plqlphuh prphqwwudqvlhqwhu l h�hnwehjuéqvqlqj1

8 Rse|jqlqj di vwdwlvn prgho

Irupèohw phg ghqqh prgho hu/ dw yéuh l vwdqg wlo dw ehuhjqh hqhujlsurgxnwlrqhq
iud hq vwdqgdug ylqgpûooh khqkrogvylv hq ylqgpûooh wlovoxwwhw qhwwhw jhqqhp hq
iuhnyhqvrpiruphu iru ghuyhg dw nxqqh yxughuh nrqvhnyhqvhuqh di dw ehq|wwh
iuhnyhqvrpiruphu l iruelqghovh phg hq ylqgpûooh1 Prghoohq hu vwdwlvn1 Kryhgvljwhw
phg prghoohq kdu yéuhw dw yéuh l vwdqg wlo dw wdjh kûmgh iru gh éqguhgh
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ylunqlqjvjudghu iru gh hqnhowh nrpshqhqwhu qèu pûoohq gulyhv yhg ydulhuhqgh
rpoûevkdvwljkhg/ vdpw dw nxqqh vdpphqoljqh hqhujlsurgxnwlrqhq qèu iruvnhooljh
vw|uhvwudwhjlhu ehq|wwhv1
Ghq vdpohgh prgho hu rse|jjhw di hq uénnh xqghuprghoohu/ ghu kyhu lvéu ehvnulyhu
hq di nrpsrqhqwhuqh l ylqgpûoohq/ vrp looxvwuhuhw l Iljxu 51

Vind

Aerodynamik
Transmissions-

system
Generator Frekvensomformer

Styrestrategi

Τgear ωgen,PgenTrot

ωrot
Trot

Ugen
ωgen

θ
Trot

Pgear
Plossgear

Pgen
Plossgen

Pgrid
Plossomf

Iljxu 51 Eorngldjudp iru vwdwlvn prgho phg yljwljvwh yduldehoqdyqh1

Iru kyhu ylqgkdvwljkhg ehvwhpphv ghw dhurg|qdplvnh prphqw rj
jhqhudwruvséqglqjhq sè edvlv rpoûevkdvwljkhghq rj ylqgkdvwljkhghq1 Ghwwh
jûuhv l hq vw|uhvwudwhjleorn1 Do nrqwuro hu sodfhuhw l ghqqh eorn1 Ghq ehq|wwhv
eodqgw dqghw gh dhurg|qdplvnh gdwd iru dw nxqqh ehvwhpph rpoûevkdvwljkhg
rj dhurg|qdplvn prphqw1 Khuhiwhu xguhjqhv wdehqh l jhdundvvh/ jhqhudwru rj
iuhnyhqvrpiruphu iru dw �qgh h�hnwsurgxnwlrqhq wlo qhwwhw1 Iru dw ehuhjqh
hqhujlsurgxnwlrqhq yéjwhv h�hnwnxuyhq phg irugholqjvixqnwlrqhq iru hq Zhlexoo0
irugholqj1 Prghoohq hu rse|jjhw l PDWODE1

814 Ghoprghoohu

Dhurg|qdpln

Ehvwhpphovhq di ghq dhurg|qdplvnh h�hnw sè kryhgdnvohq edvhuhu vlj sè Fs0
 dghu1 Glvvh  dghu hu xguhjqhw yhg kméos di DG\Q1 Lqsxw wlo glvvh ehuhjqlqjhu
hu sur�ogdwd rj dqguh i|vlvnh gdwd iru urwruhq1 Dhurg|qdplneornnhq ehuhjqhu ghq
slwfkylqnho ghu jlyhu h�hnwedodqfh yhg jlyqh rpoûevkdvwljkhg rj ylqgkdvwljkhg1
Slwfkylqnohq �qghv yhg qxphulvn oûvqlqj di h�hnwoljqlqjhq1

Jhdu

Jhduhwv ylunqlqjvjudg hu l iûuvwh rpjdqj idvwodjw xgiud h�hnwhq dohqh/ lghw glvvh
gdwd hu gh hqhvwh ghu hu wlojéqjholjh1 Ylunqlqjvjudghq iru jhdundvvhq sè Y5< hu
olvwhw l Wdeho 41 Ylunqlqjvjudghq �qghv yhg lqwhusrodwlrq l wdehoohq1
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S2Sq Ylunqlqjvjudg nlogh
3133 31333 dqwdjhw
3158 31<43 gdwdeodg
3183 31<73 gdwdeodg
31:8 31<98 gdwdeodg
4133 31<:8 gdwdeodg
4158 31<:8 dqwdjhw
4183 31<:8 dqwdjhw
41:8 31<:8 dqwdjhw
5133 31<:8 dqwdjhw

Wdeho 41 Ylunqlqjvjudg di Y5< jhdundvvh yhg idvw rpoûevwdo1

Jhqhudwru

Wdehqh l jhqhudwruhq hu ehuhjqhw xgiud jhqhudwruhqv énylydohqwgldjudp rj gh
rsjlyqh gdwd1 Wlo glvvh wde oéjjhv yhqwlodwlrqv rj wlooéjvwde1 Wdehqh ehvwèu di
vwdwrunreehuwde/ urwrunreehuwde/ mhuqwde/ yhqwlodwlrqvwde rj wlooéjvwde1 Gh wuh
iûuvwqéyqwh ehuhjqhv xgiud jhqhudwru énylydohqwgldjudpphu kyru vséqglqj/
iuhnyhqv rj h�hnwsurgxnwlrq hu lqsxw1 Yhqwlodwlrqvwdehw dqwdjhv dw yéuh
sursruwlrqdow phg rpoûevkdvwljkhghq l wuhgmh srwhqv rj wlooéjvwdehw dw yéuh
sursruwlrqdow phg h�hnwhq1 Wdehqh hu prghoohuhw wlo dw yéuh dikéqjljh di
rpoûevkdvwljkhg +vwdwruiuhnyhqv,/ ehodvwqlqj rj nohpvséqglqj1 Ghq prghoohuhgh
rj rsjlyqh ylunqlqjvjudg iru jhqhudwruhq yhg idvw rpoûevkdvwljkhg hu ylvw l Iljxu
61
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Iljxu 61 Y5< jhqhudwru ylunqlqjvjudg iru idvw rpoûevwdo1 +0 prgho/ - gdwdeodg,1

Iuhnyhqvrpiruphu

Iuhnyhqvrpiruphuhqv ylunqlqjvjudg hu xguhjqhw sè edvlv di rsjlyqh wdevnxuyhu1
Sè Iljxu 7 hu ylunqlqjvjudghq iru iuhnyhqvrpiruphuhq ylvw vrp ixqnwlrq di
h�hnw rj iuhnyhqv1 Yhg ehuhjqlqj di ylunqlqjvjudghq lqwhusrohuhv phoohp gh iud
nxuyheodghw ehvwhpwh gdwd1
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Iljxu 71 Ylunqlqjvjudg iru iuhnyhqvrpiruphu +7 nydgudqw,

Vw|uhvwudwhjlhu

Vw|uhvwudwhjlghohq vndo idvwoéjjh rpoûevkdvwljkhg/ prphqw rj jhqhudwruvséqglqj1
Ghw vnhu phg ylqgkdvwljkhghq vrp yduldeho rj hq uénnh pûoohgdwd vrp
sdudphwuh1Iruvnhooljh iruoûe di rpoûevkdvwljkhg/ prphqw rj jhqhudwruvséqglqj
ndq vè ehuhjqhv/ vè pûoohq iru hnvhpsho nûuhu phg idvwrpoûevwdo/ hoohu yduldehow
rpoûevwdo phg hoohu xghq ryhukdvwljkhg +vh Iljxu 8 rj Iljxu 9,1 Idvwoéjjhovhq
di rpoûevkdvwljkhghq vnhu iûuvw xgiud ghq ryhurugqhgh vwudwhjl iru hnvhpsho
idvw wlskdvwljkhgvirukrog hoohu nrqvwdqw kdvwljkhg1 Qèu vè hq juéqvh qèv vrp
pdnvlpdow rpoûevwdo hoohu prphqw/ prgl�fhuhv rpoûevkdvwljkhghq1

Vlpxohulqjvuhvxowdwhu

Gh wuh suévhqwhuhgh guliwvwudwhjlhu vdpphqoljqhv sè juxqg di ghuhv uhvxowhuhqgh
h�hnwnxuyh +vh Iljxu :,/ vdpw kyrugdq wdehqh hu l gh wuh wloiéogh1 Ghw vhv
xplgghoeduw dw ghu lnnh hu vwru iruvnho sè gh wuh guliwvwudwhjlhu1 Yhg odyh
ylqgkdvwljkhghu oljjhu gh wr phg yduldeho kdvwljkhg ryhu ghq phg nrqvwdqw
kdvwljkhg1 Yhg 90: p2v nu|gvhu gh klqdqghq rs wlo < p2v oljjhu nrqvwdqw
kdvwljkhg ûyhuvw1 Ryhukdvwljkhg nu|gvhu khu nrqvwdqw kdvwljkhg rj eolyhu ehgvw
rs wlo 45 p2v1 Nrqvwdqw kdvwljkhg oljjhu l plgwhq rj yduldeho kdvwljkhg xghq
ryhukdvwljkhg oljjhu qhghuvw1

Juxqghq wlo dw guliwvwudwhjlhuqh phg yduldeho kdvwljkhg lnnh hu jxqvwljhuh hqg
gh hu/ hu dw wdehqh l iuhnyhqvrpiruphuhq hu vè vwruh/ dw gh nxq oljh dnnxudw
hoohu lnnh ndq rsyhmhv di ghq ûjhgh dhurg|qdplvnh h�hnwlylwhw rj odyhuh wde l
jhqhudwruhq1 Iuhnyhqvrpiruphuhqv wde hu ylvw sè Iljxu ;1 Vhoyrp ylunqlqjvjudghq
iru iuhnyhqvrpiruphuhq hu jdqvnh kûm +<916( yhg ixogodvw, hu wdehqh doolyho vyéuh
dw génnh lqg yhg iruehguhw h�hnwlylwhw1

Sè Iljxu < vhv dw wdehqh l jhqhudwruhq véqnhv yévhqwoljw l ghoodvwrpuèghw xqghu
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Vindhastighed [m/s]

Iljxu 81 Urwrurpoûevkdvwljkhg iru iruvnhooljh guliwvwudwhjlhu1 Ûyhuvw hu wloodghv
43( +l irukrog wlo qrplqho kdvwljkhg iru vwdqgdug Y5<, ryhukdvwljkhg/ l plgwhq hu
urwrukdvwljkhghq nrqvwdqw/ qhghuvw hu urwrukdvwljkhghq yduldeho/ phq ghu wloodghv
lnnh ryhukdvwljkhg1 Hqkhghq sè dooh |0dnvhu hu udg2v1
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Iljxu 91 Slwfkylqnho iru iruvnhooljh ylqgkdvwljkhghu1 Uénnhiûojh hu ghq vdpph
vrp sè Iljxuhq 81 Ghw vhv dw gh wuh iruoûe vwruw vhw hu lghqwlvnh/ eruwvhw iud
dw slwfkylqnohq iru nrqvwdqw rpoûevwdo0vwudwhjlhq ûjhv olgw iûu gh wr dqguh1

< p2v1 Ghu ylo |ghuoljhuh nxqqh ylqghv olgw yhg dw ehq|wwh ihowvyénqlqj1 Ryhu <
khqkrogvylv 45 p2v oljjhu wdehqh liru yduldeho kdvwljkhg ryhu wdehqh yhg nrqvwdqw
kdvwljkhg/ gd h�hnwhq l jhqhudwruhq hu kûmhuh1
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Iljxu :1 H�hnwnxuyhu iru gh wuh guliwvwudwhjlhu1 Nrqvwdqw kdvwljkhg hu ixog
rswuxnnhq/ ryhukdvwljkhg hu euxgw rj yduldeho hu sxqnwhuhw1
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Frekvensomformertab

Iljxu ;1 Wde l iuhnyhqvrpiruphu iru gh wr guliwvwudwhjlhu ghu kdu yduldeohw
rpoûevwdo1 Vljqdwxu vrp l Iljxu :1

Gd jhdundvvhwdehqh lqgwlo ylghuh nxq hu prghoohuhw vrp yéuhqgh dikéqjljh di
h�hnwhq ylqghv ghu lnnh qrjhw yhg yduldeho rpoûevwdo guliw/ Iljxu 431

Vrp ghw vhv l �jxuhq phg gh dhurg|qdplvnh h�hnwnxuyhu/ Iljxu 44/ hu ghu hw vwruw
rpuègh iud 90< p2v/ kyru ghu lnnh ylqghv qrjhw yhg yduldeho rpoûevwdoguliw1 Ghwwh
vn|oghv dw Fs  dghq hu phjhw  dg rpnulqj rswlpxp1 Ghw hu ghq yévhqwoljvwh
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Iljxu <1 Wde l jhqhudwru iru gh wuh guliwvwudwhjlhu1 Vljqdwxuhu vrp l Iljxu :

Over hast.  
Konst. hast.
Var. hast.  
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Gearkassetab

Iljxu 431 Jhdundvvhwde iru gh wuh guliwvwudwhjlhu1 Vljqdwxuhu vrp l Iljxu :1

juxqg wlo dw iruvnhoohq sè yduldehokdvwljkhgvguliw rj nrqvwdqwkdvwljkhgvguliw lnnh
hu vwûuuh hqg ghq hu1

Ghw ndq iruhoûelj nrqnoxghuhv dw gh hqhujlsurgxnwlrqvpévvljh irughoh yhg
yduldehorpoûevwdoguliw lnnh hu véuolj vwruh rj vdqgv|qoljylv lnnh hqjdqj srvlwlyh
kylv ghu lnnh wloodghv ryhukdvwljkhg1 Kylv ryhukdvwljkhg wloodghv hu jhylqvwhq
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Aerodynamisk Effektkurve

Iljxu 441 Dhurg|qdplvn h�hnnxuyh1 Vljqdwxuhu vrp l Iljxu :1

pdujlqdo phq srvlwly1 Nrqnoxvlrqhq hu edvhuhw sè dw ghu lnnh ehq|wwhv
ihowvyénqlqj/ vdpw dw ghu lnnh hu wdjhw kûmgh iru jhdundvvhqv odyhuh wde yhg odyhuh
kdvwljkhghu1 Hqgylghuh hu prghoohulqjhq edvhuhw sè vwdwlvnh vdpphqkéqjh/ vè
ghu hu lnnh wdjhw kûmgh iru wxuexohqv rj g|qdplf di yévhqwolj ehw|gqlqj1 Ghq
yévhqwoljvwh juxqg wlo nrqnoxvlrqhq dqjèhqgh hqhujlsurgxnwlrq hu dw Fs0 dghq hu
phjhw  dg rpnulqj rswlpxp1 Urwruhq ylo ghuiru rjvè xqghu guliwvwudwhjlhq phg
nrqvwdqw rpoûevwdo ryhu hw vwruw rpuègh duehmgh wéw sè ghq pdnvlpdoh Fs0yéugl1

9 Rse|jqlqj di g|qdplvn prgho

Prghoohq di ylqgpûoohq rpidwwhu prghoohu di gh yljwlvwh nrpsrqhqwhu vhw iud hq
uhjxohulqjvv|qvylqnho rj ghq hu rsvwloohw wlo iûojhqgh irupèo=

� Dw wdjh khqv|q wlo pûoohqv ûmheolnnholjh rpoûevkdvwljkhg1

� Dw nxqqh euxjhv wlo ghvljq di guliw/ disuûyqlqj di uhjxohulqjvvwudwhjlhu rj
ehuhjqlqj di h�hnw xnwxdwlrqhu/ jhdundvvhodvwhu vdpw dqguh vwuxnwxuhooh
odvwhu1

� Dw ehvnulyh gh nydvlvwdwlvnh rj g|qdplvnh vdpphqkéqjh l ylqgpûoohq1

� Dw kdyh vè ody prghorughq vrp pxoljw xqghu iruxgvéwqlqj di dw ghq
yévhqwoljh g|qdpln hu ehyduhw l prghoehvnulyhovhq1 Prghoohuqh vndo yéuh
edodqfhuhw/ vèohghv dw gh kdu ghq vdpph judg di nrpsohnvlwhw1

� L prghoohq/ ehwudjwhv urwruhq vrp hq khokhg1 Vèohghv wdjhv g|qdplnnhq di
kyhu ylqjh lnnh l ehwudjwqlqj1

� Ylqguhwqlqjhq hu lnnh wdjhw l ehwudjwqlqj l prghoohq/ irugl ghw dqwdjhv/ dw
pûoohq hu rulhqwhuhw prg ylqghq khoh wlghq1
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Iljxu 451 Vnlwvh di vwuxnwxuho prgho1

Prghoohq hu rse|jjhw l VLPXOLQN +Pdwode*v jud�vnh lqwhuidfh,1 Prghoohq hu
xolqhéu eègh l dhurg|qdpln rj uhjxodwruhu1 Gh yljwljvwh ghonrpsrqhqwhu di
ylqgpûoohq vhw iud hq uhjxohulqjvv|qvylqnho ehvnulyhv l gh iûojhqgh divqlw1

914 Vwuxnwxuho prgho
Lghhow vndo vwuxnwxuprghoohq uhsuévhqwhuh ghq ylunholjh ylqgpûooh sè hq vègdq
pègh/ dw prghoohq ndq dqyhqghv wlo dw ehvwhpph ylqgpûoohqv g|qdplvnh uhvsrqv
rj ghuphg gh glphqvlrqhuhqgh odvwhu rj ghirupdwlrqhu1

L qéuyéuhqgh ehvnulyhovh phgwdjhv ghu l vwuxnwxuprghoohq prghoohu iru
wèuqxgeûmqlqj/ v|pphwulvn  ds ylqjhxgeûmqlqj +vh Iljxu 45, vdpw prghoohu iru
nrpsrqhqwhu vrp iru hnvhpsho urwru/ jhqhudwru rj jhdu1

Ghwdomhu rp xgohgqlqjhq di vwuxnwxuprghoohq*v oljqlqjhu hu ehvnuhyhw l
Dsshqglnv D1 Prghoohqv oljqlqjhu ndq xgwu|nnhv sè iûojhqgh pdwul{ irup=

P �t . F bt . N t @ T +:,

Gh xehnhqgwh l oljqlqjhq hu ghirupdwlrqhuqh/ ghu vrp ixqnwlrq di wlghq eolyhu
wlo ehyéjhovh/ rj oljqlqjhq ehqéyqhv ghuiru riwh v|vwhphwv ehyéjhovhvoljqlqj1
Surgxnwhuqh di nrh!flhqwpdwulfhuqh rj ghirupdwlrqvyhnwruhq uhsuévhqwhuhu
iûojhqgh nuéiwhu=

P �t lqhuwlnuéiwhu
F bt gépslqjvnuéiwhu
N t hodvwlvnhnuéiwhu
T odvwhu+dhurg|qdplvnhnuéiwhu rj w|qjghnudiw,

Vwuxnwxuprghoohq +:, ndq eulqjhv sè iûojhqgh irup=
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b{ @ D{.Ex +;,

| @ F{.Gx +<,

kyru wlovwdqgvyhnwru {/ lqsxwyhnwru x rj rxwsxwyhnwru | hu jlyhw yhg=

{ @

5999999999997

�3
�wls
�u
�j
b�3
b�wls
b�u
b�j

6:::::::::::8
> x @

5997
Iurwru
Iiods
Wurwru
Wdj

6::8 > | @ { +43,

rj kyru v|vwhppdwulfhuqh hu=

D @

57 37{7 L7{7

�P�4N �P�4F

68 > E @

57 37{7

P�4

68 +44,

F @ ^L;{;` > G @ ^3;{7` +45,

L Iljxu 46 hu Vlpxolqn lpsohphqwhulqj di vwuxnwxuprghoohq dieloghw sè
wlovwdqgvirup phg pdwulfhuqh D/ E/ F> G gh�qhuhw l +44045,1 Ghq ehwudjwhgh
irupxohulqj di ghq vwuxnwxuhooh prgho kdu vèohghv ; wlovwdqgh/ 7 lqsxw rj ; rxwsxw1
Gh 7 lqsxw l vwuxnwxuprghoohq +urwru wkuxvw/  ds wkuxvw/ urwruvgulyprphqw rj
oxiwjdevprphqw, hu jhqhuhuhw di ghq dhurg|qdplvnh ghoprgho ehvnuhyhw l qévwh
divqlw1 Ghw ehpéunhv/ dw prphqwwde l jhduhw wdjhv l ehwudjwqlqj l ehuhjqlqjhuqh1
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Iljxu 461 Vlpxolqn lpsohphqwhulqj di vwuxnwxuho prgho1
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915 Dhurg|qdpln
Ghq rsvwloohgh prgho hu lnnh0olqhéu phg khqv|q wlo dhurg|qdplnnhq1 Ghq
dhurg|qdplvnh prgho ehuhjqhu ghq dhurg|qdplvnh h�hnw rj gulyprphqw/ vdpw
urwruhqv dnvldooh nudiw phg khqv|q wlo eodgylqnho/ ylqg rj rpoûevkdvwljkhg=

Sd @ 3=8 �Dx6Fs+xuhodwly> $u> �, +46,

W @ Sd @$u +47,

I @ 3=8 �Dx5Fw+xuhodwly> $u> �, +48,

Vrp vnlwvhuhw l Iljxu 47 hu gh dhurg|qdplvnh vwûuuhovhu ehuhjqhw phg khqv|q wlo
eodgylqnho �/ urwrukdvwljkhg $u rj hq uhodwly ylqgkdvwljkhg1 Vlgvwqéyqwh ehvwèu
di iruvnhoohq phoohp ylqgkdvwljkhg x vdpw wèuq b�3 rj wls b�wls kdvwljkhg=

xuhodwly @ x� b�3 � b�wls +49,

H�hnw rj prphqw nrh!flhqwhuqh/ Fs rj Fw/ �qghv sè juxqg di ghuhv xolqhdulwhw
yld rsvodjvwdehoohu/ ghu hu jhqhuhuhw sè edvlv di sur�o gdwd1 Gh hu vwéun dikéqjljh
di ylqgkdvwljkhg/ eodgylqnho rj rpoûevkdvwljkhg1
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Iljxu 471 Vlpxolqn lpsohphqwhulqj di qrqolqhdu dhurg|qdpln1

Ghw dhurg|qdplvnh gulyprphqw sè hq ylqgpûoohv urwru ydulhuhu khoh wlghq sè
juxqg di ylqghqv wxuexohqv/ ylqjhuqhv sdvvdjh iruel wèuqhw rj hyw1 sè juxqg di
slwfkylqnhoéqgulqjhu yhg slwfkuhjxohuhgh pûoohu1 Glvvh gulyprphqwyduldwlrqhu
ryhuiûuhv lqgluhnwh wlo ghq hohnwulvnh h�hnw yld wudqvplvvlrqv|vwhphw1 Ghuiru
euxjhv ghw dhurg|qdplvnh gulyprphqw vrp sulpéu lqglndwru iru ehodvwqlqjhu l
wudqvplvlrq v|vwhp1

Kylv dhurg|qdplnnhq olqhdulvhuhv/ ndq iûojhqgh xgwu|n ehq|wwhv wlo ehuhjqlqj di
gh hqnhowh sduwlhooh d hghgh=

CI
Cx

@ 4
5 �Dx +5Fw . �CFw

C�
, CW

Cx
@ 4

5$u
�Dx5 +6Fs . �CFs

C�
,

CI
C�

@ 4
5 �Dx5 CFw

C�
CW
C�

@ 4
5$u

�Dx6 CFs
C�

CI
C$u

@ �4
5 �UDx�5 CFw

C�
CW
C$u

@ � 4
5$5u

�Dx6 +Fs . �
CFs
C�

,
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Glvvh xgwu|n ndq hyhqwxhow euxjhv l oljqlqjhuqh +D1:80D1::, rj +D1;40D1;6, wlo dw
ehuhjqh gh dhurg|qdplvnh lq xhqvidnwruhu �l +l @ 4> === > 9,1

916 Lqgxnwlrqvjhqhudwru

Iru hq yduldehow rpoûevwdo ylqgpûooh vsloohu jhqhudwruhqvg|qdplnnhq hq yljwlj
urooh l ghvljqhw di kdvwljkhguhjxodwruhq1

Lqgxnwlrqvjhqhudwruhq prghoohuhv l hw g0t v|vwhp +urwruhqv nrruglqdwhu,/ vèohghv
dw pdjqhwlvhulqj rj prphqw dinreohv1 Ghw ylo vljh g0t v|vwhphw pxoljjûu hq
xdikéqjlj vw|ulqj di  x{ rj prphqw1 L Iljxu 48 hu ghwwh v|vwhp dieloghw=

� g0dnvhq +uhdo dnvhq, dqjlyhu uhwqlqjhq iru  x{ l urwruhq1

� t0dnvhq +lpdjlqéu dnvhq, dqjlyhu uhwqlqjhq iru prphqw/ ghu khuphg hu
ylqnhouhw sè  x{1 Ghw ehw|ghu dw urwruhqv x{ l t0uhwqlqjhq ndq qhjoljhuhv
+�ut @ 3,1

(moment)

d-aksis
(flux)

q-aksis

Iljxu 481 Iox{ rj prphqw l lqgxnwlrqvjhqhudwruhq1

Végydqoljylv dqdo|vhuhv lqgxnwlrqvjhqhudwruv rsiûuvho xg iud ghqv énylydohqwh
hohnwulvnh nuhgvoûe +vh Iljxu 49,1 Hq uhgxfhuhw prgho iru jhqhudwruhq g|qdpln
ûqvnhv rse|jjhw rj ghuiru jûuhv iûojhqgh dqwdjhovhu=

� Vwdwruhqv g|qdpln hu kxuwlj l irukrog wlo urwruhqv g|qdpln/ rj ghuiru ndq
ghq qhjoljhuhv1 Urwruhqv g|qdpln hu odqjvrpphuh/ irugl ghu lnnh hnvlvwhuhu
hq i|vlvn iruelqghovh phoohp urwru rj vwdwru1 Urwruhqv  x{ éqguhv ghuiru yld
vwdwruhqv  x{1

� Jhqhudwruhqv ehodvwqlqj hu v|pphwulvn1

� Péwqlqjvh�hnwhu wdjhv lnnh l ehwudjwqlqj +gyv1 ghu hu hq olqhéu vdpphqkéqj
phoohp vséqglqj rj vwuûp,1

� Lqgxnwlrqvjhqhudwruhq hu vwuûpvw|uhw1 Ghq kdu +vrp irugho, hq vwru
eèqgeuhggh1

Phg glvvh dqwdjhovhu ndq jhqhudwruhq prghoohuhv vrp iûojhqgh=

� Iox{=
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Iljxu 491 Hohnwulvn énylydohqwgldjudp iru lqgxnwlrqvjhqhudwru1

�ut @ 3 +4:,

g�ug

gw
@ � 4

�u
�ug .

OP
�u

lvg +4;,

�vt @ � Ov lvt +4<,

�vg @ � Ov lvg .
OP
Ou

�ug +53,

� Vséqglqj=

xu @ 3 +nruwvoxwqlqjvurwru, +54,

xvg @ �Uv lvg .�vt +$vols . s$j, +55,

xvt @ �Uv lvt ��vg +$vols . s$j, +56,

$vols @
Op
�u

lvt
�ug

+57,

� H�hnw rj prphqw=

Sho @
6

5� Ov
+�vg xvg .�vt xvt � Op

Ou
�ug xvg, +58,

Wdj @
6 s

5� Ov
+�Op

Ou
�vt�ug, +59,

kyru=
�ug>�ut urwruhqv  x{ l g0t nrruglqdwhu
�vg>�vt vwdwruhqv  x{ l g0t nrruglqdwhu
lvg> lvt vwdwruhqv vwuûp l g0t nrruglqdwhu
xvg> xvt vwdwruhqv vséqgqlqj l g0t nrruglqdwhu
$vols volskdvwljkhg
$j jhqhudwrukdvwljkhg
s srowdo
Uv> Uu vwdwru rj urwru prgwdqg/ khqkrogvylv
Op jhqvlglj lqgxnwdqv
O4> O5 vwdwru rj urwru vsuhgqlqjv lqgxnwdqv/ khqkrogylv
Ov> Ou vwdwru rj urwru lqgxnwdqv/ khqkrogvylv

Ov @ Op . O4> Ou @ Op . O5

� � @ 4� O5
p

Ov Ou

�u �u @
Ou
Uu

Sho hohnwulvnh h�hnw
Wdj oxiwjdevprphqw

Yduldehow rpoûevwdo vwudwhjlhq jlyhu pxoljkhg iru dw lpsohphqwhuh volsshw vrp
ixqnwlrq di vwdwruhqv vwuûp rj urwruhqv  x{ +57,1 Ghw ehpéunhv/ dw h�hnwhq lnnh
hu dikéqjlj di srowdoohw/ kyrulprg oxiwjdevprphqwhw Wdj hu1
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L vwdwlrqéu wlovwdqg ndq  x{/ h�hnw rj prphqw oljqlqjhuqh rpiruphv wlo=

#ug @ Op lvg +5:,

#vg @ Ov lvg +5;,

#vt @ � Ov lvt +5<,

Sho @
6

5
^�Uv +l

5
vg . l5vt,�

O5
p

�uOu
l5vt � s$j

O5
p

Ou
lvt lvg` +63,

Wdj @ � 6

5
s
O5
p

Ou
lvt lvg +64,

Xqghu vwdwlrqéuh ehwlqjhovhu hu pdjqhwlvhulqjvvwuûpphq olj phg vwdwruhqv vwuûp
l g0uhwqlqjhq ^Odqguhghu/ 4<<9`1 Oljqlqjhuqh +63, rj +64, ylvhu dw ghq hohnwulvnh
h�hnw hu hq ixqnwlrq di jhqhudwrukdvwljkhg rj vwdwruhqv vwuûp l t0uhwqlqj/ phqv
oxiwjdevprphqwhw nxq hu dikéqjlj di vwdwruhqv vwuûp l t0uhwqlqj lvt=

Lpsohphqwhulqjhq l Vlpxolqn hu ylvw l Iljxu 4:/ kyru gh wuh eornnh lqghkroghu
oljqlqjhuqh iru  x{/ vséqglqj rj h�hnw/ khqkroglylv1 Jhqhudwruprghoohq kdu
vrp lqsxw jhqhudwrukdvwljkhg $j rj vwuûpphq lvt1 Vwuûpphq lvg/ ghu hu olj
phg pdjqhwlvhulqjvvwuûpphq/ kroghv nrqvwdqw wlo yéuglhq lvg3/ ghu hu dikéqjlj
di ylqgkdvwljkhg rj qhwiuhnyhqvhq +83 K},1 Ghw ehpéunhv/ dw ghu l Vlpxolqn
lpsohphqwhulqjhq hu wdjhw khqv|q wlo iruwhjqvnrqyhqvlrq eègh iru ghq hohnwulvnh
h�hnw rj iru oxiwjdevprphqwhw +ehjjh wr vndo yéuh srvlwlyh,1

1

isq

-1

p1

Loss
Look Up Table

2

Generator
Velocity

isd0

isd

psisd

psisq

psird

psisd, psisq
psird, wslip

wslip

Pel, Tag
usq

usd -1

p2

1

Electrica
Power

Pel

+
-

Sum1

usd, usq, w

2

Air Gap
Torque

Tag

Iljxu 4:1 Jhqhudwru vlpxolqn prgho1

917 Iuhnyhqvrpiruphu
Iruxgvéwqlqjhq iru yduldehow rpoûevwdo hu wlovwéghyéuhovhq di hq
iuhnyhqvrpiruphu1

Yhg dw wlovoxwwh pûoohqv jhqhudwru wlo qhwwhw jhqqhp hq iuhnyhqvrpiruphu/
eolyhu ghw pxoljw dw idvwkrogh wlskdvwljkhgvirukroghw � ryhu hw euhgw
ylqgkdvwljkhgvrpuègh wlo hq rswlpdo yéugl1 Vèohghv ûjhv hqhujlsurgxnwlrqhq yhg
odyh ylqgkdvwljkhghu1 Ghw hu rjvè yljwljw dw xqghuvwuhjh/ dw ghw dhurg|qdplvnh
prphqw gluhnwh ryhuiûuhv wlo wudqvplvlrqvv|vwhphw iru hq nrqyhqwlrqho pûooh +idvw
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rpoûevwdo rj vwdoo edvhuhw,/ kyrulprg prphqwwudqvlhqwhuqh jodwwhv xg iru hq
ydulhuhqgh rpoûevwdo ylqgpûooh1 Vèohghv/ eolyhu h�hnw xnwxdwlrqhuqh iud pûoohq
plqguh phg dqgyhqghovhq di iuhnyhqvrpiruphu1 Hq dqghq irugho yhg dw euxjh
hq iuhnyhqvrpiruphu hu/ dw iuhnyhqvrpiruphuhq jlyhu pxoljkhg iru dw vw|uh
pdjqhwlvhulqjhq l jhqhudwruhq/ rj ghw uhdnwlyh vwuûpirueuxj1 Gh hqhvwh xohpshu
yhg dw euxjh iuhnyhqvrpiruphuhq hu ghq kûmh dqoéjvrpnrvwqlqj vdpw iruûjhgh
wde l iuhnyhqvrpiruphu rj jhqhudwru1

Iuhnyhqvrpiruphuhq dqwdjhv dw yéuh kxuwlj +vwru eèqgeuhggh, rj ghuiru ndq ghq
prghoohuhv vwdwlvn yhg ghqv prphqwuhjxohulqjvhyqh1 Ghw dqwdjhv dw ghq kdu hq
iûuvwh rughqv ndudnwhulvwln iud prphqw uhihuhqfh wlo vwdwruhqv vwuûp l t0uhwqlqj=

blvt>uhi @ � 4

� wrut
lvt>uhi .

nwrut
� wrut

Wuhi +65,

kyru Wuhi hu prphqwuhihuhqfhq iru jhqhudwruhq1 Ghw dqwdjhv |ghuoljhuh/ dw
prphqwuhjxohulqjvvoûmihq kdu hq uhvsrqvwlg sè 4 vhnxqg1 Rxwsxw vljqdohw
iud iuhnyhqvrpiruphuhq hu vwdwruhqv vwuûp l t0uhwqlqj kylonhw euxjhv l
lqgxnwlrqvjhqhudwruhq +vh Iljxu 4:, wlo dw vw|uh oxiwjdevprphqwhw Wdj=

918 Urwhuhqgh wxuexohqv
Hw jlyhw sxqnw sè hw urwhuhqgh ylqgpûooheodg vhu hw prgl�fhuhw wxuexohqvvshnwuxp
vdpphqoljqhw phg ghw ghu hu pèow di hw vwdwlvn dqhprphwhu1 Ghw urwhuhqgh
eodgsxqnw phg hq urwdwlrqiuhnyhqv qu @ $u

5� rsohyhu hq wxuexohqv/ ghu kdu hq
yévhqwolj gho di hqhujlhq vdpohw l vslgvhu rpnulqj iuhnyhqvhu ghu hu pxowlsod di
urwdwlrqviuhnyhqvhq qu= Vdpphqoljqhv phg hqhujlvshnwuhw iru hw idvw sxqnw/ vhv
ghw/ dw urwdwlrqhq phgiûuhu/ dw hqhujlhq  |wwhv iud odyhuh iuhnyhqvhu wlo gh rpwdowh
vslgvhu ^Frqqhoo/ 4<;5`1 Ghwwh iéqrphq ehqéyqhv riwh urwhuhqgh wxuexohqv1

Qéuyéuhqgh divqlw ehvnulyhu nruw hq prgho iru ghqqh urwhuhqgh wxuexohqv1 Iohuh
ghwdomhu �qghv l ^Odqguhghu/ 4<<9`1 Ghw dqwdjhv dw wxuexohqvhq hu hw uhqw vwrndvwlvn
iéqrphq rj lvrwurslvn/ gyv1 dw wxuexohqvlqwhqvlwhwhq hu ghq vdpph l dooh uhwqlqjhu1
Ghw ylghv dw wxuexohqvhq ndq prghoohuhv eègh l wlg rj l iuhnyhqvgrpéqh1 Lplgohuwlg
hu hq ehvnulyhovh di ylqghq l iuhnyhqvgrpéqh phuh lqwhuhvdqw2uhohydqw iud hw
uhjxohulqjvv|qvsxqnw1

Irupèohw phg ghqqh wxuexohqvprgho hu dw wdjh khqv|q wlo pûoohqv ûmheolnnholjh
rpoûevkdvwljkhg $u1 Prghoohq hu edvhuhw sè lghhq rp/ dw kyhu eodg0yduldeho ndq
xwu|nnhv vrp hq vxp di kduprqlvnh di urwrukdvwljkhg $u= Vhoyrp kyhuw eodg
rsohyhu kyhu vlq sèylunqlqj/ ylo ghw ghw uhvxowhuhqgh gulyprphqw sè khoh urwruhq sè
juxqg di v|pphwulhq l urwruhq yéuh qxo iru iûuvwh rj dqghq kduprqlvnh1 Prghoohq
wdjhu vèohghv nxq edjjuxqgvwxuexohqvhq +qxo*wh kduprqlvnh, rj wuhglh kduprqlvnh
l ehwudjwqlqj/ lphqv gh kûmhuh kduprqlvnh dqwdjhv dw yéuh �owuhw xg di v|vwhphw
^Odqguhghu/ 4<<9`1

Xgjdqjvsxqnwhw iru dw prghoohuh ylqghqv wxuexohqv vhw iud hw urwhuhqgh eodg/
hu hq dgplwwdqvixqnwlrq iru kyhu di gh kduprqlvnh di urwrukdvwljkhg $u/ hq
ixqnwlrq ghu rsulqgholj eohy ixqghw qxphulvn di ^Vûuhqvhq/ 4<<7`1 Ghqqh ixqnwlrq
jlyhu pxoljkhg iru dw prgl�fhuh hw idvwsxqnw wxuexohqvvshnwuxp wlo hw urwhuhqgh
wxuexohqvvshnwuxp1 Dpsolwxghq iru kyhu l*wh kduprqlvnh di ghw urwhuhqgh
wxuexohqvvshnwuxp ndq ehuhjqhv yhg yéjwqlqj di idvwsxqnw wxuexohqvvshnwuxp
Vidvw+�$, yld hq dgplwwdqvixqnwlrq Dl+�$,=
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Vlurw+�$, @ Dl+�$,Vidvw+�$, +66,

kyru�$ @ $�l $u hu iuhnyhqvhq di dpsolwxghq iru ghq l*wh kduprqlvnh +iuhnyhqvhq
di lqgk|ogqlqjvnxuyhq,1 Ghw vdpohgh vshnwuxp ndq wlo vlgvw d hghv vrp vxpphq
di gh kduprqlvnh di urwruhqv rpoûevkdvwljkhg=

Vwrwdo+$, @
[
l

Vlurw+�$, +67,

Dpsolwxghq di idvwsxqnw wxuexohqvvshnwuhw Vidvw+�$, ndq xgwu|nnhv vrp Ndlpdo
hoohu Yrq Ndupdq wxuexohqv vshnwuhw ^Odqguhghu/ 4<<9`1 Dgplwwdqvixqnwlrqhq
Dl+�$, ehvnulyhu dpsolwxghq di wxuexohqvhq dikéqjlj di ghq iuhnyhqv ghu vhv
di ghw urwhuhqgh eodg/ iru kyhu l*wh kduprqlvnh di rpoûevkdvwljkhghq1 Ghq ndq
wronhv vrp hq yéjwixqnwlrq wlo dw wudqviruphuh idvwsxqnw wxuexohqvvshnwuhw ryhu
l ghw urwhuhqgh wxuexohqvvshnwuxp1 Vrp ghw vhv di +66,/ ndq ghw urwhuhqgh
wxuexohqvvshnwuxp xguhjqhv/ kylv dgplwwdqvixqnwlrqhq rj idvwsxqnw wxuexohqv
vshnwuhw nhqghv1

Doplqgholjylv iruhwuénnhv ghw dw wloqéuph eègh ghq qxphulvnh dgplwwdqvixqnwlrq
Dl
qxp+�$, rj idvwsxqnw wxuexohqvvshnwuhw Vidvw+�$, phg ryhuiûulqjvixqnwlrqhu/

lghw ghuhv ehuhjqlqjhq rj lpsohphqwhulqj eolyhu kxuwljhuh rj phuh hqnho1 Lghhq
phg ghqqh wlosdvqlqj hu vshnwudoidnwrulvhulqj/ ghw ylo vljh dw hqkyhu vwdwlrqéu
vwrndvwlvn surfhv ndq prghoohuhv vrp xgjdqjhq di hw g|qdplvn v|vwhp/ ghu
sèylunhv di kylg vwûm1 Iru hw udwlrqdow vshnwuxp �+$, hnvlvwhuhu ghu/ vrp ehnhqgw/
hq ryhuiûulqjvixqnwlrq K+m$, phg srohu l yhqvwuh kdoysodq/ vèohghv dw=

�+$, @ mK+m$,m5 +68,

Vwuxnwxuhq di �owuhw ehvnulyhv di ryhuiûulqjvixqnwlrq K+m$,/ kyru=

K+m$, @ K+v, @

nS
o@3

do v
o

sS
p@3

ep vp
+69,

Iru dw rsqè hq rswlpdo wlosdvqlqj phoohp ghw qxphulvnh vshnwuxp �+$, rj
mK+m$,m5 suûyhv ghw hyhqwxhow dw plqlphuh ihmohq=

� @
[
$

^�+$,� mK+m$,m5`5 +6:,

Ghqqh vwudwhjl ndq euxjhv wlo dw wloqéuph ghq qxphulvnh dgplwwdqvixqnwlrq rj
idvwsxqnw wxuexohqvvshnwuhw jlyhw di Ndlpdo1

Iruvnhooljh iruvûj hu ehvnuhyhw l ^Odqguhghu/ 4<<9`/ kyru ghw nrqnoxghuhv dw hw dqghw
rughqv �owhu +n @ 4/ s @ 5, hu qrn wlo dw ehvnulyh dgplwwdqvixqnwlrqhq rj idvwsxqnw
wxuexohqvvshnwuhw/ eègh iru edjjuxqgvwxuexohqvhq rj wuhglh kduprqlvnh1 Ilowuhqh
ixqghw l ^Odqguhghu/ 4<<9` euxjhv gluhnwh l gh qéuyéuhqgh wxuexohqvprgho1

Gh wloqéuphgh ryhuiûulqjvixqnwlrqhu iru dgplwwdqvixqnwlrqhq iru kyhu l*wh
kduprqlvnh rj iru idvwsxqnw wxuexohqvvshnwuhw pxowlsolfhuhv sduylv phg klqdqghq
l ryhuhqvvwhpphovh phg +66,/ iru dw �qgh ghw urwhuhqgh wxuexohqvvshnwuxp iru
kyhu l*wh kduprqlvnh1 Vrp wlgoljhuh dqjlyhw hu nxq edjjuxqgvwxuexohqvhq rj wuhglh
kduprqlvnh uhohydqwh/ ghw ylo vljh dw nxq glvvh dgplwwdqvixqnwlrqhu euxjhv1 Ghw
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vdpohgh vshnwuxp hu vxpphq di gh wloqéuphgh urwhuhqgh wxuexohqvvshnwuh iru
kyhu di gh kduprqlvnh di urwruhqv rpoûevkdvwljkhg/ qhpolj edjjuxqgvwxuexohqvhq
rj wuhglh kduprqlvnh=

Vwrwdo+$, @ V3urw+$ � 3 $u, . V6
urw+$ � 6$u, +6;,

Vrp ghw ndq vhv di +6;,/ hu ghw urwhuhqgh wxuexohqv vshnwuxp hq ixqnwlrq di
urwrukdvwljkhghq $u=

Iljxu 4; ylvhu hq Vlpxolqn prgho iru ghw urwhuhqgh wxuexohqvvshnwuxp/ kyru gh
wloqéuphgh �owuh dqyhqghv vdpphq phg kylg vwûm phg hqkhgvvshnwudodpsolwxgh1
Vrp ûqvnhw kdu prghoohq pûoohqv ûmheolnnholjh rpoûevkdvwljkhghq $u vrp lqsxw/
rj ghqqh hu jhqhuhuhw di vwuxnwxuhoprghoeornnhq +vh Iljxu 46,1

Noise_1

Noise_2 Kaimal
Filter_2

Kaimal
Filter_1

Admit0
Filter

f(u)
cos3azm

f(u)
sin3azm

3

Gain
1/s

integ

1
Rotor

velocity

*

Product1

Amit3
Filter2

Kaimal
Filter_3

Noise_3

+
+

3 Harmonic

+
+
Sum Saturation

1
Turbulent

wind

*

Product
Admit3
Filter1

Iljxu 4;1 Vlpxolqn prgho iru ghq urwhuhqgh wxuexohqv1

919 Slwfkv|vwhphw

Slwfkv|vwhphw prghoohuhv vdpohw +phndqlvph rj vhuyr, vrp hw dqghq rughqv
v|vwhp=

K+v, @
$5q

v5 . 5 �$q . $5q
+6<,

kyru gépsqlqjvnrqvwdqwhq � rj ghq xgépshgh uhvrqdqviuhnyhqv $q hu dqylvw di
Yhvwdv1

91: Ghq wrwdoh prgho

Gh hqnhowh ghoprghoohu/ ehvnuhyhw l gh iruuljh vhnwlrqhu/ hu qx vdpohw l hq
wrwdo prgho 0 vh Iljxu 4<1 L Vlpxolqn hu lpsohphqwhulqj di i|vlvnh v|whphu sè
wlovwdqgirup phuh wlowuénnhqgh hqg ryhuiûulqjvixqnwlrqhu/ lghw wlovwdqgviruphq
jlyhu ehguh nrqwuro ryhu wlovwdqghuqh rj ghuhv lqlwldoh yéuglhu1 Ghwwh hu juxqghq
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Iljxu 4<1 Ghq vdpohgh prgho1

wlo/ dw dooh ylqgpûoohqv ghonrpsrqhqwhu vè ylgw pxoljw hu eohyhw lpsohphqwhuhw sè
wlovwdqgirup1 L Iljxu 4< hu vdpvsloohw phoohp iuhnyhqvrpiruphu/ wxuexohqv prgho/
slwfkv|vwhp rj ylqgpûooh +vh �Sodqw� eornnhq, dieloghw1 Ylqgpûoohq kdu 6 lqsxw
vljqdohu= slwfkylqnohq/ wxuexohqvhq rj vwuûpphq ghu vw|uhu oxiwjdevprphqwhw
l jhqhudwruhq1 Hq dqghw véw di vljqdohu/ vrp iru hnvhpsho jhqhudwrukdvwljkhg/
hohnwulvnh h�hnw/ iruvnhooljh dhurg|qdplvnh txdqwlwhwhu/ slwfkkdvwljkhghq rvy1 hu
rjvè wlojéqjholjh1 Ghw ehpéunhv/ dw urwruhqv kdvwljkhg $u +iud ylqgpûoohq, hu
lqsxw l wxuexohqv prghoohq � sè ghq pègh hu wxuexohqvhq vhw di ghq urwhuhqgh
urwru wdjhw l ehwudjwqlqj l lpsohphqwhulqj1 Vrp ghw vhv l Iljxu 4</ wloiûmhv ylqghqv
plgghoyéugl xp wlo wxuexohqvvljqdohw +ghu kdu plgghoyéugl qxo, 0 sè ghqqh pègh
hu ylqghq nrpsohw prghoohuhw1

Vlpxolqn jlyhu pxoljkhg iru dw lpsohphqwhuh i|vlvnh v|vwhphu l eornnh/ ghu ylghuh
ndq dqyhqghv l dqguh eornnh rvy1 Sè ghqqh pègh �jhpphu� ghu vlj idnwlvn hq gho di
gh yljwlvwh ghonrpsrqqhqwhu l �Sodqw� eornnhq l Iljxu 4</ qhpolj dhurg|qdplnnhq/
vwuxnwxuprghoohq rj jhqhudwruprghoohq1 Pèghq kyrusè glvvh ghonrpsrqhqhwhu
hu nreohw vdpphq hu ylvw l Iljxu 531 Kyhu eorn iru vlj vhoy lqghkroghu ylghuh
hq lqwhuq vwuxnwxu/ ghu eohy suévhqwhuhw l Iljxuhuqh 47/ 46/ 4:/ khqkrogvylv1
Vrp ghw eohy xqghuvwuhjhw l Vhnwlrq 915/ hu gh dhurg|qdplvnh nydqwlwhwhu
ehuhjqhw yhg kméos di slwfkylqnho �/ urwrukdvwljkhg $u rj hq uhodwly ylqgkdvwljkhg
xuhodwly @ x� b�3 � b�wls1 Hq gho di gh qûgyhqgoljh lqsxw vljqdohu l dhurg|qdplnhq
hu jhqhuhuhw di vwuxnwxuprghoohq vrp vnlwvhuhw l Iljxu 531 Hqgylghuh/ iru dw
wdjh jhqhudwruhqv lqhuwl Mjhq l ehwudjwqlqj / hu oxiwjdevprphqwhw +surgxfhuhw di
jhqhudwruhq, nreohw gluhnwh wloedjh wlo vwuxnwxuprghoohq1 Jhqhudwruprghoohq/ ghu
kdu jhqhudwrukdvwljkhg $j +iud vwuxnwxuprghoohq, rj vwuûpphq lvt +iud iuhnyhqv
rpiruphuhq 0 vh Iljxu 53, vrp lqsxw/ ehvwhpphu eègh ghq hohnwulvnh h�hnw Sho
rj oxiwjdevprphqwhw Wdj1
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Iljxu 531 Lqgkrog di �Sodqw� eornnhq l Vlpxolqn eorngldjudpphw l Iljxu 4<1

: Uhjxodwrughvljq

Ghwwh ndslwho ehvnulyhu rse|jqlqj di ghw dqyhqgwh uhjxohulqjv|vwhp/ vdpw wxqlqj
rj vlpxohulqjvuhvxowdwhu sè edjjuxqg di ghq g|qdplvnh prgho ehvnuhyhw l Ndslwho
91

:14 Rse|jqlqjvsulqfls iru uhjxohulqjvv|vwhphuqh
Vw|uhv|vwhphw lqghkroghu wr vw|ulqjvoûmihu ghu nu|gvnreohu wlo klqdqghq1 Ghu
dqyhqghv wr xdikéqjljh SL0uhjxodwruhu phg dqwl0uhvhw zlqgxs/ hq l kyhu di
voûmihuqh1 Voûmihuqhv ixqnwlrq hu vrp iûojhu=

� Kdvwljkhguhjxodwruhq1 Ghqqh kdu vrp lqsxw gl�huhqfhq phoohp ghw dnwxhooh
jhqhudwru rpoûevwdo rj jhqhudwruhqv dnwxhooh uhihuhqfh rpoûevwdo1 L
h�hnwehjuéqvqlqj hu jhqhudwruhqv uhihuhqfh rpoûevwdo oljh phg ghw qrplqhooh
rpoûevwdo1

� H�hnwuhjxodwruhq1 Ghqqh kdu vrp lqsxw gl�huhqfhq phoohp ghq dnwxhooh h�hnw
rj h�hnwuhihuhqfhq/ kyru vlgvwqéyqwh hu jlyhw yhg hq vwdwlvn ndudnwhulvwln
S +$,1 Ghqqh vwdwlvnh ndudnwhulvwln xgwu|nnhu hq suhgh�qhuhw iruelqghovh
phoohp ghq ûmheolnnholjh h�hnw +h�hnwuhihuhqfhq, rj jhqhudwrukdvwljkhg +vh
Iljxu 54, 1

Iljxu 55 ylvhu hq Vlpxolqn lpsohphqwhulqj di oxnnhwvoûmihvlwxdwlrqhq phg
wr nrqwlqxhuwwlgv SL0 uhjxodwruhu1 Rpoûevwdohw uhjxohuhv di kdvwljkhgvoûmihq
+l Iljxu 55 0 ghq ûyhuvwh voûmih vrp lqghkroghu kdvwljkhguhjxodwruhq,/ phqv
h�hnwhq uhjxohuhv di h�hnwvoûmihq +l Iljxu 55 0 ghq qhghuvwh voûmih vrp
lqghkroghu h�hnwuhjxodwruhq,1 H�hnwvoûmihq hu kxuwljhuh hqg kdvwljkhgvoûmihq1 L
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Iljxu 541 H�hnw2Kdvwljkhgv irukrog Y5<05581

h�hnwvehjuéqvqlqj hu ehjjh voûmihu dnwlyh= slwfkylqnohq uhjxohuhv vèohghv dw ghq
qrplqhooh rpoûevwdo iru jhqhudwruhq idvwkroghv/ phqv prphqwuhihuhqfhq hu vdw
wlo ghq qrplqhooh prphqwyéugl1 Xghq iru h�hnwvehjuéqvqlqj hu h�hnwvoûmihqv
uhihuhqfh lqgvwloohw wlo ghq pdnvlpdoh h�hnw iru ghq ûmheolnnholjh ylqgkdvwljkhg1
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Iljxu 551 Eorngldjudp di oxnnhwvoûmih1

Dqwdjhv ghw iru hnvhpsho/ dw ghq lqlwlhooh ylqgkdvwljkhg hu 8 p2v1 Slwfkylqnohq
hu vèohghv lqgvwloohw wlo ghq rswlpdoh yéugl/ ghu jlyhu pxoljkhg iru dw rsqè ghq
pdnvlpdoh h�hnw wlo ghq ûmheolnhooljh ylqgkdvwljkhg1 Kylv qx ylqgkdvwljkhghq
vwljhu/ ehj|qghu ylqgpûoohq dw ûjh urwruhqv rpoûevwdo sè juxqg di ghw
vwûuuh dhurg|qdplvnh gulyprphqw1 H�hnwvoûmihq uhdjhuhu phg ghw vdpph
yhg dw kéyh h�hnwuhihuhqfhq1 Kylv ylqgkdvwljkhghq hqgylghuh vwljhu ryhu
péunhylqgkdvwljkhghq/ uhdjhuhu kdvwljkhgvoûmihq yhg dw ûjh slwfkylqnohq/ iru
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xp @ ; ^p2v` 314 Nsrz Nsrz 43 Nsrz

Sho ^NZ` ;7175 ;9159 ;914<
�+Sho, ^NZ` 67175 66135 641<6
$ ^usp` ;<<184 <53133 <53189
�+$, ^usp` ;<19< 8<1:8 8<13<
pd{ m b�m ^ghj` 6194 416: h�67 :1<6 h�68

�+ b�, ^ghj` 3196 h�69 h�69

Wdj ^NQp` 31<784 31<773 31<763
�+Wdj, ^NQp` 3163<4 315;;: 315::;

Wdeho 51 Lqg |ghovhq di h�hnwiruvwéunqlqjhq Nsrz yhg ; p2v1

ghuyhg dw iruklqguh hq |ghuoljhuh vwljqlqj l urwruhqvrpoûevwdo rj h�hnw1 L ghqqh
vlwxdwlrq suûyhu h�hnwvoûmihq dw krogh h�hnwhq wlo qrplqho h�hnw wlowurgv iru
 xnwxdwlrqhu l rpoûevkdvwljkhghq1

Lghw ghq dhurg|qdplvnh iruvwéunqlqj xgylvhu vwruh rj kxuwljh éqgulqjhu/ hu ghw
qûgyhqgljw dw vw|ulqjhq rjvè hu xolqhéu1 Iljxu 55 ylvhu/ dw lpsohphqwhulqj di
kdvwljkhgvoûmihq lqgkroghu hq eorn/ ghu khgghu �qrqjdlq�1 Ghqqh eorn euxjhv wlo dw
xgwu|nnh ghq xolqhéuh iruvwéunqlqj1 Iru vlpshokhghqv vn|og hu ghw nxq vw|ulqjhqv
vdpohgh iruvwéunqlqj/ ghu ydulhuhv/ qèu ylqgkdvwljkhghq ydulhuhu1 Lghhow ylo ghq
xolqhéuh iruvwéunqlqj yéuh hq ixqnwlrq di ylqgkdvwljkhghq1 Ghvyéuuh hu ghw lnnh
pxoljw dw pèoh ylqgkdvwljkhghq phg sdvvhqgh suéflvlrq1 Lnnh ghvwr plqguh/ hu
slwfkylqnho hw pèo iru ghq h�hnwlyh ylqgkdvwljkhg qèu vw|ulqjhq rsiûuhu vlj vrp
ûqvnhw rj ghuiru/ l qéuyéuhqgh surmhnw/ hu ghq xolqhéuh iruvwéunqlqj xgwu|n vrp
ixqnwlrq di slwfk ylqnohq1 Gdwd hu rsjlyhw di Yhvwdv1

:15 Wxqlqjvuhvxowdwhu
Iru dw xqghuvûjh lqg |ghovhq di uhjxodwru iruvwéunqlqjhuqh +Nsrz rj Nvshhg/
khqkrogylv,/ hu wuh iruvnhooljh yéuglhu di iruvwéunqlqjhuqh Nsrz rj Nvshhg wdjhw
l ehwudjwqlqj l vlpxodwlrqhuqh1 Vrp xgjdqjvsxqnw iru xqghuvûjhovhuqh yéojhv
ljhq gh 5 duehmgvsxqnwhu x @ ; p2v +gyv1 l h�hnwrswlphulqj, rj x @ 48 p2v
+gyv1 l h�hnwehjuéqvqlqj,/ wxuexohqvlqwhqvlwhw L @ 53( rj vwudwhjlhq �yduldeho
kdvwljkhg xghq ryhuvshhg�1 Vlpxodwlrqhuqh yduhu 633 vhnxqghu1 Ioxnwxdwlrqhuqh
hu ehuhjqhw vrp vwdqgdug diyljhovhq l vljqdohw1

Wdeho 5 suévhqwhuhu uhvxowdwhuqh iru vlpxodwlrqhq phg plgghoylqgkdvwljkhg
; p2v1 Ghw ehpéunhv dw h�hnwiruvwéunqlqjhq Nsrz lnnh kdu hq uhohydqw
lqg |ghovh sè h�hnwsurgxnwlrqhq / phqv h�hnw xnwxdwlrqhuqh idoghu iru yrnvhqgh
iruvwéunqlqj1 Mr vwûuuh Nsrz hu/ ghv vwûuuh eolyhu jhqhudwrukdvwljkhghq rj
ghv plqguh ghqv  xnwxdwlrqhu1 Hq vwûuuh Nsrz phgiûuhu rjvè hw plqguh
oxiwjdevprphqw rj plqguh prphqw xnwxdwlrqhu1 Ghw vhu xg vrp rp dw/ iru
ylqgkdvwljkhghu plqguh hqg péunhylqgkdvwljkhg hu ghw hq irugho dw kdyh hq
vndus h�hnwnrqwuro1

Lqg |ghovhq di kdvwljkhgviruvwéunqlqjhq Nvshhg xqghuvûjhv rjvè1 Vrp
iruyhqwhw kdu Nvshhg ryhukryhghw lnnh lqg |ghovh sè ylqgpûoohqv rsiûuvho/ iru
ylqgkdvwljkhghu plqguh hqg péunhylqgkdvwljkhg 0 rj ghuiru hu glvvh gdwd lnnh
lqwhuhvdqwh qrn wlo dw eolyh suévhqwhuhw1

Lqg |ghovhq di h�hnwiruvwéunqlqjhq Nsrz sè ylqgpûoohqv rsiûuvho l
h�hnwehjuéqvqlqjvrpuèghw +x @ 48 p2v, hu ylvw l Wdeho 61 Hq vwûuuh
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xp @ 48 ^p2v` 314 Nsrz Nsrz 43 Nsrz

Sho ^NZ` 4:518< 4;4199 4;5179
�+Sho, ^NZ` 5815< 7; 771:6
$ ^usp` 433<14 433<15 433<15
�+$, ^usp` 89189 67185 6715;
pd{ m b�m ^ghj` <19: 51;< 51<4
�+ b�, ^ghj` 418; 31:< 319<
Wdj ^NQp` 41:36< 41::<3 41:;:4
�+Wdj, ^NQp` 315655 31755 316;<8

Wdeho 61 Lqg |ghovhq di h�hnwiruvwéunqlqjhq Nsrz yhg 48 p2v1

xp @ 48 ^p2v` 314N vshhg Nvshhg 43 Nvshhg

Sho ^NZ` 494164 4;4199 5431;9
�+Sho, ^NZ` 97188 7; 46165
$ ^usp` 434;18 433<15 433;19
�+$, ^usp` ;;194 67185 ;1:<
pd{ m b�m ^ghj` 31:6 51;< 64176
�+ b�, ^ghj` 3147 31:< <175
Wdj ^NQp` 418856 41::< 51399<
�+Wdj, ^NQp` 3186<5 31755 31448;

Wdeho 71 Lqg |ghovhq di kdvwljkhgviruvwéunqlqjhq Nvshhg yhg 48 p2v1

Nsrz phgiûuhu vwûuuh h�hnwsurgxnwlrq rj plqguh h�hnw xnwxdwlrqhu1
Jhqhudwrukdvwljkhghq vwljhu olgw lqgwlo ghq qèu ghqv qrplqhooh yéugl/ kyrulprg
ghqv  xnwxdwlrqhu idoghu phg Nsrz 1 Ghq pdnvlpdoh yéugl di slwfkkdvwljkhghq
rj ghqv  xnwxdwlrqhu idoghu phg vwûuuh Nsrz / phqv oxiwjdevprphqwhw Wdj
vwljhu1 Iud Wdeho 5 rj 6 vhu ghw xg vrp rp dw iru ylqgkdvwljkhghu eègh plqguh rj
vwûuuh hqg péunhylqgkdvwljkhg hu ghw hq irugho dw kdyh hq vndus h�hnwnrqwuro1

Wdeho 7 suévhqwhuhu lqg |ghovhq di kdvwljkhgviruvwéunqlqjhq Nvshhg iru
ylqgkdvwljkhghu vwûuuh hqg péunhylqgkdvwljkhghq1 Vwûuuh Nvshhg phgiûuhu
vwûuuh h�hnw rj plqguh h�hnw xnwxdwlrqhu/ jhqhudwrukdvwljkhghu rj
jhqhudwrukdvwljkhgv xnwxdwlrqhu1

Ghu ehpéunhv hq yrogvrp vwljqlqj iru ghq pdnvlpdoh yéugl di slwfkkdvwljkhghq
qèu Nvshhg hu 43 jdqj vwûuuh � hq vlwxdwlrq ghu ryhukryhghw lnnh hu jrg1
Vwûuuh Nvshhg jhqhuhuhu rjvè vwûuuh oxiwjdevprphqw Wdj rj plqguh
prphqw xnwxdwlrqhu1 Ghw vhu xg vrp dw hq phjhw vndus kdvwljkhgvnrqwuro
lnnh hu hq irugho1

Vdpphqoljqhv lqg |ghovhq di gh wr uhjxodwruhu phg vdpph Nsrz rj Nvshhg

iru eègh ; p2v rj 48 p2v/ ehpéunhv vwûuuh  xnwxdwlrqhu l h�hnw rj plqguh
l jhqhudwrukdvwljkhg iru vlpxodwlrqhq phg 48 p2v hqg iru ; p2v1 Ghw ndq
dowvè nrqnoxghuhv/ dw vwruh yduldwlrqhu l ylqgkdvwljkhghq hu juxqghq wlo gh vwruh
yduldwlrqhu l jhqhudwrukdvwljkhg1 Iru ; p2v suûyhu ylqgpûoohq dw wdjh vè phjhw
hqhujl xg di ylqghq vrp pxoljw1 Ghuiru hu slwfkylqnohq krogw wlo hq ody yéugl
+qxo judghu,1 Vdpphqoljqhv phg vlwxdwlrqhq iru ylqg 48 p2v vhv hq phuh dnwly
slwfkylqnho sè juxqg di h�hnwehjuéqvqlqj1 Ghu ehpéunhv rjvè vwûuuh éqgulqjhu
l oxiwjdevprphqw iru 48 p2v hqg ghu hu iru ; p2v1
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:16 Ehjuéqvqlqj di h�hnwuhihuhqfh

Yhg vw|ulqj di hq ylqgpûooh phg yduldehow rpoûevwdo/ dqyhqghv iru hnvhpsho
hq suhgh�qhuhw ndudnwhulvwln phoohp ghq ûmheolnnholjh ûqvnholjh h�hnw +ndoghw
h�hnwuhihuhqfhq, rj jhqhudwrukdvwljkhghq1 Ghqqh vwdwlvnh ndudnwhulvwln kdu
hw vndusw nqén l ryhujdqjhq phoohp h�hnwrswlphulqj rj h�hnwehjuéqvqlqj1
Ndudnwhulvwlnnhqv iûuvwh d hghgh yrnvhu prqrwrqw wlo ryhujdqjvvwhghw/ kyruhiwhu
ghqv iûuvwh d hghgh idoghu wlo rj irueolyhu 3 0 wéw di ghq qrplqhooh jhqhudwru
kdvwljkhg +vh Iljxu 54,1 Ghuiru ylo vhoy vpè éqgulqjhu l jhqhudwrukdvwljkhg l
rpuèghw rpnulqj ghq qrplqhooh jhqhudwrukdvwljkhg jhqhuhuh vwruh éqgulqjhu
l h�hnwuhihuhqfhq1 Ghwwh dvshnw iûuhu wlo xdffhswdeoh  xnwxdwlrqhu l
h�hnwsurgxnwlrqhq/ qèu jhqhudwrukdvwljkhghq ydulhuhu iud ryhu qrplqho wlo
xqghu qrplqho sè juxqg di wlovyduhqgh yduldwlrq l ylqghq1 Ihqrphqhw ehpéunhv
eègh l pèolqjhu rj vlpxodwlrquhvxowdwhu1

Ghw hu ûqvnholjw dw plqgvnh lqg |ghovhq di ghw rpwdowh nqén rj ghuiru hu
ehjuéqvqlqjhu di éqgulqjhuqh qûgyhqgljh1 Pèohw hu/ dw iruehguh nydolwhwhq di
hqhujlsurgxnwlrq l ryhujdqjhq phoohp h�hnwrswlphulqj rj h�hnwehjuéqvqlqj1
Iruvnhooljh vwudwhjlhu iru ehjuéqvqlqj di h�hnwuhihuhqfh hu eohyhw xqghuvûjw
+^Kdqvhq dqg Elqgqhu/ 4<<;`,1 Lghhq hu lqgluhnwh dw iè ghq vndush nxuyh
l qéukhghq di ghq qrplqhooh h�hnw wlo dw kdyh hq phuh eoûg judglhqw1
Ehjuéqvqlqj di éqgulqjhu l jhqhudwrukdvwljkhghq hu lnnh wlovwuénnholj/ lghw ghu
iru vpè éqgulqjhu l jhqhudwrukdvwljkhg vnhu phjhw l h�hnwuhihuhqfh yhg vwruh
jhqhudwrukdvwljkhghu 0 ghwwh hu vyéuw dw vw|uh1 Ghuiru lpsohphqwhuhv ghu hq
ehjuéqvqlqj l h�hnwuhihuhqfhq1 Xqghuvûjhovhuqh hu iruhwdjhw yhg vlpxohulqjhu1 Gh
iruvnhooljh vwudwhjlhu yxughuhv sulpéuw sè ghuhv hyqh wlo dw ehjuéqvh éqgulqjhu
l xgjdqjvh�hnwhq/ phq lqg |ghovhq sè hqhujlsurgxnwlrq rj ylqgpûoohqv guliw
yxughuhv rjvè1 Wlo looxvwudwlrq/ hu hq vlpxodwlrq sè 633 vhnxqghu phg hq
plgghoylqkdvwljkhg sè 45 p2v rj wxuexohqvlqwhvlwhw 315 xgiûuw 0 iûuvw xghq
h�hnwuhihuhqfh ehjuéqvqlqj +vh Iljxu 56, rj hiwhuiûojhqgh phg h�hnwuhihuhqfh
ehjuéqvqlqj +vh Iljxu 57,1 Ghq vdpph ylqg vhnyhqv hu euxjw yhg vdpphqoljqlqj1

Ghw ehpéunhv dw rpnrvwqlqjhq iru plqguh h�hnw xnwxdwlrqhu hu vwûuuh
 xnwxdwlrqhu l jhqhudwrukdvwljkhg1 Vèohghv xgq|wwhv srwhqwldohw l yduldeho
rpoûevwdo ehguh1 Qrjoh dpsolwxghu hu plqgvnhw wlo ghw kdoyh/ lphqv dqguh khow
hu imhuqhw1 Ghw vhu rjvè xg vrp dw ehjuéqvqlqj l h�hnwuhihuhqfhq kdu hq srvlwly
odysdv�owuhuhqgh ylunqlqj1
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Iljxu 561 H�hnw/ jhqhudwrukdvwljkhg iru 45 p2v xghq h�hnwehjuéqvqlqj1
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Iljxu 571 H�hnw/ jhqhudwrukdvwljkhg iru 45 p2v phg h�hnwehjuéqvqlqj1
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:17 Vlpxohulqjhu

Iru dw iè hw lqgwu|n di ylqgpûoohqv rsiûuvho l oxnnhwvoûmih yéojhv 6 duehmgvsxqnwhu
x @ ;p2v +gyv1 h�hnwrswlphulqj,/ x @ 45p2v +gyv1 wéw di péunhylqkdvwljkhghq,
rj x @ 48 p2v +gyv1 l h�hnwehjuéqvqlqj,/ phg hq wxuexohqvlqwhqvlwhw sè L @

53( rj vwudwhjlhq �yduldeho kdvwljkhg xghq ryhuvshhg�1 Vlpxodwlrqhuqh yduhu 633
vhnxqghu rj sdudphwuhqh l gh wr uhjxodwruhu hu krogw xéqguhw1 Ehjuéqvqlqj di
h�hnwuhihuhqfhq hu wdjhw l ehwudjwqlqj1
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Iljxu 581 H�hnw/ jhqhudwrukdvwljkhg iru ylqg ; p2v1

Iljxu 58 rj Iljxu 59 ylvhu h�hnwhq/ jhqhudwrukdvwljkhghq/ slwfkylqnohq/
slwfkkdvwljkhghq rj oxiwjdevprphqwhw iru ; p2v/ phqv ihmohq iru ; p2v hu ylvw l
Iljxu 5:1
Wlovyduhqgh ylvhv l Iljxu 5; rj Iljxu 5< h�hnwhq/ jhqhudwrukdvwljkhghq/
slwfkylqnohq/ slwfkkdvwljkhghq rj oxiwjdevprphqwhw iru 48 p2v/ phqv ihmohq iru
48 p2v hu ylvw l Iljxu 631

Vdpphqoljqhv Iljxu 58 phg Iljxu 5;/ ndq ghw ehpéunhv dw ehjuéqvqlqjhq l
h�hnwuhihuhqfhq phgiûuhu wlo plqguh h�hnw xnwxdwlrqhu rj vwûuuh  xnwxdwlrqhu l
jhqhudwrukdvwljkhghq iru 48 p2v hqg iru ; p2v1 Vrp iruyhqwhw hu slwfkylqnohq qxo
iru ; p2v/ lphqv iru 48 p2v hu ghu vwruh  xnwxdwlrqhu l slwfkylqnohq sè juxqg di
h�hnwehjuéqvqlqj1 Ghw vhu rjvè xg vrp dw  xnwxdwlrqhuqh l oxiwjdevprphqwhw
iru 48 p2v hu plqguh hqg iru ; p2v1

Vrp wlgoljhuh qéyqw hu kdvwljkhgvoûmihq lnnh dnwly xqghu h�hnwehuéqvqlqj1 Ghwwh
dvshnw hu dieloghw l Iljxu 5:/ kyru ghw vhv dw ihmohq l jhqhudwrukdvwljkhghq lnnh hu
qxo1 L h�hnwehjuéqvqlqj hu eègh kdvwljkhgvoûmihq rj h�hnwvoûmihq dnwlyh rj ghwwh
ndq vhv l Iljxu 63/ kyru ehjjh ihmohqh hu qxo1
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Iljxu 591 Slwfkylqnho/ slwfkkdvwljkhg rj oxiwjdevprphqw iru ylqg ; p2v1
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Iljxu 5:1 Ihmohq l h�hnw rj jhqhudwrukdvwljkhg iru ylqg ; p2v1
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Iljxu 5;1 H�hnw/ jhqhudwrukdvwljkhg iru ylqg 48 p2v1
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Iljxu 5<1 Slwfkylqnho/ slwfkkdvwljkhg rj oxiwjdevprphqw iru ylqg 48 p2v1
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Iljxu 631 Ihmohq l h�hnw rj jhqhudwrukdvwljkhg iru ylqg 48 p2v1

; Vdpphqoljqlqj phoohp prgho
rj ylqgpûoohq

Hq vdpphqoljqlqj phoohp prgho rj ylqgpûoohq ndq eègh odyhv iuhnyhqvpévvljw
rj edvhuhv sè wlgvvlpxohulqjhu1 Gh iruhwdjqh vlpxohulqjhu l iruuljh ndslwho ylvhu
hq jrg rsiûuvho di prghohq1 Ghuiru vndo ghu qx iruhwdjhv hq iuhnyhqvdqdo|vh1
L Iljxu 64 rj Iljxu 65 ylvhv svg +srzhu vshfwudo ghqvlw|, di h�hnw wlo qhwwhw/
jhqhudwrukdvwljkhg/ prphqw rj ylqg sè edvlv di pèowh wlgvvhulhu1 L Iljxu 64
ndq ghw ehpéunhv/ dw iuhnyhqvrpiruphuhq gépshu yduldwlrqhuqh phjhw yhg
wèuqhjhqiuhnyhqvhq rj yhg 6S/ qhpolj  dshjhqiuhnyhqv1 Iuhnyhqvhq yhg fd1 8
K}/ ghu vyduhu wlo wudqvplvvlrqvv|vwhphjhqiuhnyhqv/ ndq eègh vhv l ghq hohnwulvnh
h�hnw/ l jhqhudwrukdvwljkhg rj prphqw1 Ghu hu rjvè qrjoh pdundqwh hjhqiuhnyhqvhu
rpnulqj ; K} rj < K} l ghq hohnwulvnh h�hnw rj prphqw1 Svg di ghq pèowh
ylqg vhu xg vrp iruyhqwhw/ qhpolj xghq pdundqwh iuhnyhqvhu gd ghw hu hq idvw
sxqnwylqgpèolqj1

Vrp xgjdqjvsxqnw iru xqghuvûjhovhuqh di ghq rse|jjhgh prgho yéojhv
duehmgvsxqnwhw x @ 45 p2v/ wxuexohqvlqwhqvlwhw L @ 53( rj vwudwhjlhq �yduldeho
kdvwljkhg xghq ryhuvshhg�/ kylonhw vyduhu wlo vlwxdwlrqhq gd pèolqjhuqh eohy
iruhwdjhw1 Dqdo|vhq hu odyhw iru oxnnhwvoûmihv|vwhphw +vh Iljxu 55, 0 xghq
lpsohphqwhulqj di ehjuéqvqlqjhq di h�hnwuhihuhqfhq1 Iljxu 66 rj Iljxu 67 ylvhu
svg iru vlpxohulqjhuqh di ghq hohnwulvnh h�hnw/ jhqhudwrukdvwljkhg/ prphqw rj
ylqg1 Ghw vhu xg vrp h�hnwhq uhjxohuhv iru jrgw/ hw dvshnw ghu pxoljylv dqw|ghu
dw iuhnyhqvrpiruphuhq hu prghohuhw wlo dw yéuh kxuwljhuh hqg uhdolwhwhq/ qhpolj
dw ghu lnnh hu hq iruvlqnhovh l pdjqhwlvhulqj di jhqhudwruhq1 Iuhnyhqvhuqh l
jhqhudwrukdvwljkhg yhg 5K} rj 8K} hu rjvè phjhw gépshgh1 Svg di prphqwhw
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iud prghoohq oljqhu olgw phuh l irup svg di prphqwhw iud wlgvvhulhuqh1 Ghu
ehpéunhv hq hjhqiuhnyhqv yhg 31; K}/ ghu nxqqh vyduh wlo wèuqhjhqiuhnyhqv
rj hq xgjodwwhw krulvrqwdow rpuègh yhg 5 K}/ ghu rjvè hu wlovwhgh l svg di ghw
pèowh prphqw1 Svg di ylqgprghoohq ylvhu noduw ghq 6S iuhnyhqv/ vrp ghw rjvè
ydu iruyhqwhw/ lghw prghoohq nxq wdjhu edjjuxqgvwxuexohqvhq rj ghq wuhglh
kduprqlvnh l ehwudjwqlqj/ lphqv gh kûmhuh kduprqlvnh dqwdjhv dw yéuh �owuhuhw
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Iljxu 641 Svg di hohnwulvn h�hnw rj jhqhudwrukdvwljkhg iru pèohgdwd1
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Iljxu 651 Svg di prphqw rj ylqgkdvwljkhg iru pèohgdwd1
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xg di v|vwhphw1
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Iljxu 661 Svg di hohnwulvn h�hnw rj jhqhudwrukdvwljkhg iru ghq rse|jjhgh prgho1
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Iljxu 671 Svg di prphqw rj ylqgkdvwljkhg iru ghq rse|jjhgh prgho1

Vègdq vrp dqdo|vhq hu jmruw iru oxnnhwvoûmih +vh Iljxu 55,/ hu ghw phjhw vyéuw dw
iruwronh gh vlpxohuhgh vljqdohu iuhnyhqvpévljw/ sè juxqg di dw iuhnyhqvhuqh ndq
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Hjhqyéugl Iuhnyhqv ^K}` Gépslqj Nrpsrqhqw
�9=7:66 . 68=6<59 l 8=:6 3=4:<< Urwhuhqgh v|vwhp
�9=7:66� 68=6<59 l 8=:6 3=4:<< Urwhuhqgh v|vwhp
�6=<79< . 45=553; l 5=37 3=63:7 Iods
�6=<79<� 45=553; l 5=37 3=63:7 Iods
�3=58;5 . 8=66<; l 3=;8 3=37;6 Wèuq
�3=58;5� 8=66<; l 3=;8 3=37;6 Wèuq
�:=<<53 . 6=;:3: l 4=74 3=< Slwfk dnwxdwru
�:=<<53� 6=;:3: l 4=74 3=< Slwfk dnwxdwru

3=3333 3 4 Urwhuhqgh v|vwhp
�3=3565 �3=3565 4 Urwhuhqgh v|vwhp

�4 3=48 4 Iuhnyhqvrpiruphuhq

Wdeho 81 Èehqvoûmihhjhqyéuglhu iru ghq olqhéuh ghwhuplqlvwln prgho di ylqgpûooh
phg iuhnyhqvrpiruphuhu1

eolyh  |wwhw rj pèvnh gépshw l oxnnhwvoûmih vdpoljqhw phg èehqvoûmihq1 Ghuiru
ndq ghw kméosh dw nljjh gluhnwh sè hjhqyéuglhuqh iru èehqvoûmih1

Wdeho 8 ylvhu hjhqyéuglhu iru èehqvoûmihq iru ghq ghwhuplqlvwlvnh olqhéu prgho
di ylqgpûoohq1 Ghq xolqhéuh prgho hu olqhdulvhuhw l duehmgvsxqnwhw= ylqgkdvwljkhg
x @ 45 p2v/ slwfkylqnho � @ 6=9 ghj/ urwruhqv rpoûevwdo $urw @ 7=6 udg2v rj
jhqhudwrukdvwljkhg $jhq @ 438=9 udg2v1 Ghw ehpéunhv/ dw wèuqhjhqiuhnyhqv +31;8
K},/  dshjhqiuhnyhqv +5137 K}@6S, rj urwhuhqghv|vwhphjhqiuhnyhqv +fd1 8K}, hu
wdjhw l ehwudjwqlqj l prghoohulqjhq/ vhoyrp ghw lnnh ndq vhv w|gholjw l oxnnhwvoûmih1
Dooljhyho hu gépsqlqjhuqh di hjhqyéuglhuqh iru  ds rj urwhuhqgh v|vwhp olgw iru
vwruh/ vè ghw nxqqh wéqnhv dw ghu ndq rsqèv ehguh uhvxowdwhu yhg dw plqgvnh
ghp1
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< Nrqnoxvlrq

Ghqqh udssruw suévhqwhu hq xolqhéu prgho iru hq ylqgpûooh/ kyru vèyho
slwfkylqnho vrp rpoûevkdvwljkhg di urwruhq ndq ydulhuhv l nudiw di pûoohqv
vw|ulqj1 Prghoohq lqghkroghu xqghuprghoohu di gh yljwljvwh nrpsrqhqwhu
vhw iud hq uhjxohulqjpévvljw v|qvsxqnw/ qhpolj prgho iru wèuqxgeûmqlqj/
 dsylv ylqjhxgeûmqlqj/ dhurg|qdpln/ slwfkv|vwhp/ wudqvplvvlrqv|vwhp/
iuhnyhqvrpiruphu vdpw prgho iru ghq urwhuhqgh wxuexohqv/ ghw ylo vljh hq
ylqgprgho ghu kdu ghq irugho dw ghq wdjhu khqv|q wlo pûoohqv ûmheolnnholjh
rpoûevkdvwljkhg1 Prghoohq hu rsvwloohw l Vlpxolqn wlo ghvljq rj xgylnolqj phg
khqeoln sè guliw rj uhjxohulqjvvwudwhjlhu1

Udssruwhq lqghkroghu rjvè hq ehvnulyhovh di uhjxohulqjvvwudwhjlhu iru hq
slwfkuhjxohuhw ylqgpûooh phg yduldehow rpoûevwdo/ phg khqv|q wlo h�hnwrswlphulqj
rj h�hnwehjuéqvqlqj1 Vw|ulqjhq lqnoxghuhu wr voûmihu/ kyru wr lqge|ughv
xdikéqjljh SL0uhjxodwruhu phg dqwl0uhvhw zlqg0xs dqyhqghv1 Lqgvwloolqj di
glvvh uhjxodwruhu hu jmruw sè edvlv di hq xqghuvûjhovh di lqg |ghovhq di
nrqwuroiruvwéunqlqjhuqh yhg iruvnhooljh ylqgkdvwljkhghu1

Hq ydolghulqj di prghoohq hu iruhwdjhw sè edvlv di vdpphqoljqlqj phoohp
vlpxohulqjvrxwsxw rj pèohgdwd vèyho l wlgvgrpéqh vrp l iuhnyhqvgrpéqh1
Wlgvvlpxohulqjhuqh ylvhu hq jrg rsiûuvho di prghoohq/ lphqv ghw iuhnyhqvpévljw
ndq nrqnoxghuhv dw prghoohq ndq iruehguhv1 Ghw vhu xg vrp hjhqiuhnyhqvhuqh l
prghoohq iru  ds rj wudqvplvvlrqvv|vwhp hu iru gépshgh1 Ghw vhu ghvxghq xg
vrp h�hnwhq uhjxohuhv iru jrgw/ hw dvshnw ghu nxqqh dqw|gh ehkryhw iru hq ehguh
prghoohulqj di iuhnyhqvrpiruphuhq1
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D Vwuxnwxuho prgho

Wlo prghoohulqj di gh g|qdplvnh ehodvwqlqjhu sè hq wuh0eodghw krulvrqwdodnvhw
ylqgpûooh rsvwloohv hq iruhqnohw prgho ^Elqgqhu/ 4<<9`1 Iûojhqgh iulkhgvjudghu
phgwdjhv=

� Ghq ixqgdphqwdoh wèuqeûmqlqjvprgh l ylqguhwqlqjhq1 Ghw dqwdjhv dw ghqqh
lnnh jlyh ylqnhoguhmqlqj di qdfhoohq1

� Ghq ixqgdphqwdoh  dseûmqlqjvprgh di ylqjhq1 Ghqqh dqwdjhv dw iruhjè
ylqnhouhw sè urwrusodqhw1

� Ghq ixqgdphqwdoh urwruprgh l urwrusodqhw1 Ghqqh prghoohuhv vrp wruvlrq l
kryhgdnvhq1

Edjjuxqg wlo vwuxnwxuho prgho

δ(0)δ  (xi)

l

m(xi) x

ϕ   (xi) ϕ(0)

Iljxu 681 Eméonh rsghow l nqxghsxqnwhu1

Iru dw iruvwè pûoohq vrp hq g|qdplvn vwuxnwxu/ ehwudjwhv iûuvw hq eméonh/ ghu
hu glvnuhwlvhuhw yhg Q nqxghsxqnwhu1 Ghiruphulqj l kyhu nqxgh l hu jlyhw yhg
xgeûqlqjvixqnwlrqhq *+{l,1 Kylv ghirupdwlrqhq l ghq iulh nqxgh qrwhuhv vrp �3/
hu ghiruphulqj l nqxgh l jlyhw yhg=

�+{l, @
�3 *+{l,

*+3,
+D173,

Xgeûmqlqjvixqnwlrqhq l ghq iulh nqxgh ndq yéuh gh�qhuhw vèohghv dw *+3, @ 41
Ghw ehw|ghu dw=

�+{l, @ �3 *+{l, +D174,

b�+{l, @ b�3 *+{l, +D175,

��+{l, @ ��3 *+{l, +D176,

qhpolj dw iruvn|gqlqjhq di kyhu nqxgh l hu uhjqhw vrp vndohulqj di iulkhgvjudg �3
phg xgeûmqlqjvixqnwlrq *+{l,1
Ghq nlqhwlvnh hqhujl di vwuxnwxuhq hu=

W @
4

5

] o

3

p+{, b�
5
+{, g{ @

4

5
b�
5

3

] o

3

p+{,*5+{,g{ +D177,

Ghq srwhqwlhooh hqhujl iru hq eméonh phg nrqvwdqw wyéuvqlw HL hu=
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Y @
4

5

] o

3

HL

�
g5�

g{5

�5

g{ +D178,

Odjudqjh*v oljqlqjhu hu gl�huhqwldooljqlqjhu iru ehyéjhovh/ vrp hu xgwu|n l
whuphu di jhqhudolvhuhgh nrruglqdwhu1 Ghq nlqhwlvnh hqhujl W hu hq ixqnwlrq di gh
jhqhudolvhuhgh vwhgnrruglqdwhu tl vdpw di gh jhqhudolvhuhgh kdvwljkhghu btl/ phqv
ghq srwhqwldoh hqhujl Y nxq hu ixqnwlrq di gh jhqhudolvhuhgh vwhgnrruglqdwhu tl=

g

gw

�
CW

C btl

�
� CW

Ctl
.

CY

Ctl
@ Tl +D179,

kyru=

W @ W +tl> btl, wrwdo nlqhwlvnh hqhujl
Y @ Y +tl, wrwdo srwhqwlhooh hqhujl
tl jhqhuholvhuhgh vwhgnrruglqdwhu
Tl jhqhuholvhuhgh odvwhu vyduhqgh wlo tl

Iru dw rsvwlooh gl�huhqwldooljqlqjhuqh +D179,/ ghu ehvnulyhu ylqgpûoohqv ehyéjhovhq/
hu ghq wrwdoh nlqhwlvnh rj srwhqwlhooh hqhujl ehuhjqhw l gh hiwhuiûojhqgh divqlw1 Gh
dqwdjqh xgeûmqlqjhu l ylqgpûoohq rj gh wlovyduhqgh qrwdwlrqhu hu vnlwvhuhw l Iljxu
691

Xgeûmqlqj ylqnhouhw sè urwrusodq
Xgeûmqlqjhuqh odqjv wèuqhw ndq xgwu|nnhv dikéqjlj di wlg rj kûmgh/ vrp iûojhu=

�w+w> }, @ �3 *w+w> }, +D17:,

*w+w> 3, @ 4=3 +D17;,

kyru �w+w> 3, @ �3 hu iruvn|gqlqjhq di wèuqhwv wrs/ ghu vdpwlgljw hu oljh phg
qdfhoohqv iruvn|gqlqj1 *w+w> }, hu wèuqhwv 4*vwh prghirup +eûmqlqjv ixqnwlrq,1 Ghw
ehw|ghu dw d hgqlqj phg khqv|q wlo wlghq hu=

b�w+}, @ b�3 *w+}, +D17<,

kyru wlgvdikéqjljkhghq hu xqgodgw di qrwdwlrqvpévvljh èuvdjhu1

Ghiruphulqj di ylqjhuqh ylqnhouhw sè urwrusodq +phg udglxv U, ndq rjvè xgwu|nnhv
vèohghv=

�y+w> u, @ �3 . �wls+w,*y+u, +D183,

*y+w> U, @ 4=3 +D184,

kyru �wls+w, hu wlsshqv iruvn|gqlqj rj *y+u, hu ghq iûuvwh  dsylvh vylqjqlqjvirup
+eûmqlqjvixqnwlrq,1

b�y+u, @ b�3 . b�wls *y+u, +D185,

Xgeûmqlqj l urwrusodq
Iruvn|gqlqjhq di ylqjhuqh l urwrusodqhw ehvnulyhv vrp=

�usy +w> u, @ �u +w, u +D186,
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Iljxu 691 Vwuxnwxuho prgho1

rj kdvwljkhghq b�
us

y +u, @ b�u u/ phqv jhqhudwruhqv kryhgdnvh hu iruvnxgw phg=

�j+w, +D187,

Ghq wrwdoh nlqhwlvnh hqhujl W �qghv vrp vxpphq di gh nlqhwlvnh hqhujlelgudj
iud kyhu nrpsrqhqw=

W @
4

5
Pq

b�
5

3� ~} �
qdfhoohq

.
4

5
hpw

b�
5

3� ~} �
wèuqhw

.
6

5
ihp4

y
b�
5

3 . 5 hp5
y
b�3 b�wls . hp6

y
b�
5

wls� ~} �j
ylqjhuqh + dsylvh,

+D188,

.
6

5
ip7

y
b�
5

u� ~} �
ylqjhuqh+ndqwylvh,

.
4

5
Mjhq b�

5

j� ~} �
jhqhudwruhq

kyru=

hpw @

] k

3

pw+},*w+},
5 g} +D189,

hp4
y @

] U

3

py+u,gu +D18:,

hp5
y @

] U

3

py+u, *y+u, gu +D18;,

hp6
y @

] U

3

py+u, *y+u,
5 gu +D18<,

hp7
y @

] U

3

py+u, u5 gu +D193,

hu jhqhudolvhuhgh pdvvhu/ Pq hu qdfhoohqv pdvv/ py hu ylqjhuqhv pdvvh/ pw hu
wèuqhwvpdvvh rj Mjhq hu jhqhudwruhqv lqhuwl1
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Ghq wrwdoh srwhqwlhooh hqhujl Y �qghv vrp vxpphq di gh srwhqwlhooh hqhujlelgudj
iud kyhu nrpsrqhqw=

Y @
4

5
Nw �

5
3� ~} �

wèuqhw

.
6

5
Ny �

5
wls� ~} �

ylqjhuqh

.
4

5
Nv
k

�
�u � �j

i

�5

� ~} �
kryhgdnvhq

+D194,

kyru=

Nw @

] k

3

H Lw+},

�
g5*w
g}5

�5

g} +D195,

Ny @

] U

3

H Ly+u,

�
g5*y
gu5

�5

gu +D196,

Nv
k @

�
4

Nk

.
4

i 5Nj

�
�4

+D197,

Nk @
JLk
o

+D198,

Nw/ Ny/ Nv
k hu jhqhudolvhuhgh vwlyqkhghu iru khqkrogvylv wèuq/ ylqjhu rj ghq

vdpohgh h�hnwlyh dnvhovwlykhg1 Nk hu vwlykhghq iru kryhgdnvhq1\ghuphuh dqjlyhu
H hodvwlflwhwvprgxohw/ Lw/ Ly> Lk hu duhdovlqhuwlprphqwhu iru khqkrogvylv wèuq/
ylqjhu rj kryhgdnvhq/ J hu wruvlrqvprgxohw rj o oéqjghq di kryhgdnvhq1

Jhqhudolvhuhgh vwhgnrruglqdwhu

Ghq jhqhudolvhuhgh nrruglqdwyhnwru t +ghirupdwlrqvyhnwruhq, hu vdpphqvdw di
nrpsrqhqwhuqh=

t @

59999999997

�3

�wls

�u

�j

6:::::::::8
+D199,

gyv1 xgeûmqlqj di qdfhoohq/ xgeûmqlqj di hq wls/ iruvn|gqlqj di ylqjhuqh rj
iruvn|gqlqj di jhqhudwruhqv kryhgdnvh1
Iud Odjudqjh*v oljqlqjhu +vh +D179, �qghv=

g

gw

�
CW

C bt

�
@

59999999997

Pq . hpw . 6 hp4
y 6 hp5

y 3 3

6 hp5
y 6 hp6

y 3 3

3 3 6 hp7
y 3

3 3 3 Mjhq

6:::::::::8
� ~} �

P +pdvvh pdwulfhq,

59999999997

��3

��wls

��u

��j

6:::::::::8
+D19:,

Ulvû�U�43:4+GD, 76



CY

Ct
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59999999997

Nw 3 3 3

3 6Ny 3 3

3 3 Nv
k �Nv

k @ i

3 3 �Nv
k @ i Nv

k @ i 5

6:::::::::8
� ~} �

N +vwlykhgv pdwulfhq,

59999999997

�3

�wls

�u

�j

6:::::::::8
+D19;,

Kylv ghw dqwdjhv/ dw ghq vwuxnwxuhooh gépsqlqj hu ehvnuhyhw vrp=

� @ H �.Fv b� +D19<,

ehw|ghu ghw/ dw gépslqjhq hu sursruwlrqdo phg vwlykhghq +^Elqgqhu/ 4<<9`,=

F @
Fv

H
N @ gldj+f4>f5> f6> f7, N +D1:3,

Jhqhudolvhuhgh odvwhu

Sureohpvwloolqj hu qx uhgxfhuhw wlo dw ehvwhpph T/ ghq jhqhuholvhuhgh odvwyhnwru1
Ghq hqhvwh odvw/ ghu khu eolyhu wdjhw l ehwudjwqlqj/ hu odvwhq sè ylqjhuqh jhqhuhuhw
di ylqghq1 Hq phwrgh hu dw olqhdulvhuh odvwhq l hw duehmgvsxqnw +x3> �3 > $3,/
ehvwhpw di yhg=

� ylqgkdvwljkhg= x @ x3 .�x

� slwfkylqnho= � @ �3 .��

� rpguhmqlqjvkdvwljkhg= $ @ $3 .�$

kyru � dqjlyhu vpè yduldwlrqhu rp ghw ydojw duehmgvsxqnw1

Ghw dqwdjhv l +^Elqgqhu/ 4<<9`, dw ylqgodvwhq ndq idnwrulvhuhv vrp=

s+{> }> w, @ t+w, �+u,> u @
s
{5 . }5 +D1:4,

kyru �+u, hu eodgodvwvirugholqjhq1 { rj } hu ghsodfhulqjhu l uhwqlqj { rj }/
khqkrogvylv +vh Iljxu 69,1

Odvwhq ylqnhouhw sè urwrusodqhw

Ghw dqwdjhv/ dw eodgodvwhq phg jrg wloqéuphovh ndq olqhdulvhuhv vrp=

s4+x> �> $, @ �+u, +t43 . �4 �x. �5 �� . �6 �$, +D1:5,

Vèohghv ndq dnvldowu|nnhw sè urwrusodqhw phg 6 ylqjhu ehvnulyhv vrp=

I +x> �> $, @ I3+x3> �3> $3, .
CI

Cx

����
3

�x.
CI

C�

����
3

�� .
CI

C$

����
3

�$ +D1:6,

kyru=
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I3+x3> �3> $3, @ 6 t43

] U

3

�+u, gu +D1:7,

CI

Cx

����
3

@ 6�4

] U

3

�+u, gu +D1:8,

CI

C�

����
3

@ 6�5

] U

3

�+u, gu +D1:9,

CI

C$

����
3

@ 6�6

] U

3

�+u, gu +D1::,

Odvwhq l urwrusodqhw

Ghw dqwdjhv/ dw eodgodvwhq l urwrusodqhw ndq olqhdulvhuhv vrp=

s5+x> �> $, @ �+u, +t53 . �7 �x. �8 �� . �9�$, +D1:;,

Urwrugulyvprphqwhw ndq hiwhuiûojhqgh vnulyhv vrp=

W +x> �> $, @ W3+x3> �3> $3, .
CW

Cx

����
3

�x.
CW

C�

����
3

�� .
CW

C$

����
3

�$ +D1:<,

kyru=

W3+x3> �3> $3, @ 6 t53

] U

3

u �+u, gu +D1;3,

CW

Cx

����
3

@ 6�7

] U

3

u �+u, gu +D1;4,

CW

C�

����
3

@ 6�8

] U

3

u �+u, gu +D1;5,

CW

C$

����
3

@ 6�9

] U

3

u �+u, gu +D1;6,

Nhqghv I rj W vrp ixqnwlrq di x> �> $ ndq gh dhurg|qdplvnh lq xhqfhidnwruhu
�l +l @ 4> === > 9, ohw ehvwhpphv xgiud +D1:80D1::, rj +D1;40D1;6,1
Khuphg hu gh uhvxowhuhqgh jhqhudolvhuhgh odvwhu T jlyhw yhg=

T@

5
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e
E{�3

�Bf 3 �B|�R)�Eo�� n >
D
{q n >

S
{/� o _o

A@}

6
:::::::::::::::8

+D1;7,

Ghq hqgholjh pdwhpdwlvnh prgho ndq xgwu|nnhv yhg hq pdwul{oljqlqj1 Gh
xehnhqgwh l oljqlqjhq hu ghirupdwlrqhuqh/ ghu vrp ixqnwlrq di wlghq eolyhu wlo
ehyéjhovh/ rj oljqlqjhq ehqéyqhv ghuiru riwh v|vwhphwv ehyéjhovhvoljqlqj=
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P �t . F bt . N t @ T +D1;8,

Surgxnwhuqh di nrh!flhqwpdwulfhuqh rj ghirupdwlrqvyhnwruhq uhsuévhqwhuhu
iûojhqgh nuéiwhu=

P �t lqhuwlnuéiwhu
F bt gépslqjvnuéiwhu
N t hodvwlvnhnuéiwhu
T odvwhu+dhurg|qdplvnhnuéiwhu rj w|qjghnuéiw,

Ghw ehpéunhv dw T hu olqhdu l b�3> b�wls> b�u> b�j1 Io|wwhv ghwwh elgudj wlo
yhqvwuhvlghq/ ylo ghw rswuégh vrp dhurg|qdplvn gépslqj1

Olwwhudwxu

^Elqgqhu/ 4<<9` Elqgqhu/ K1 +Vhswhpehu 4<<9,1 Dfwlyh frqwuro= Zlqg wxuelqh
prgho1 Whfkqlfdo uhsruw/ Ulvû Qdwlrqdo Oderudwru|1

^Frqqhoo/ 4<;5` Frqqhoo/ M1 U1 +4<;5,1 Wkh vshfwuxp ri zlqg vshhg  xfwxdwlrqv
hqfrxqwhuhg e| d urwdwlqj eodgh ri d zlqg hqhuj| frqyhuvlrq v|vwhp1 Vrodu
Hqhuj|/ Yro 5<1/ Qr1 8/ sdjhv 696�6:81

^Kdqvhq dqg Elqgqhu/ 4<<;` Kdqvhq/ D1 G1 dqg Elqgqhu/ K1 +Vhswhpehu/ 4<<;,1
Vwudwhjlhu iru ehjuéqvqlqj di éqgulqjhu l h�hnwuhihuhqfhq1 Whfkqlfdo uhsruw/
Iruvnqlqjvfhqwhu Ulvû/ Urvnlogh1

^Odqguhghu/ 4<<9` Odqguhghu/ Z1 +4<<9,1 Prghov iru yduldeoh vshhg zlqg wxuelqhv1
Pdvwhu*v wkhvlv/ Fuhvw/ Orxjkerurxjk Xqlyhuvlw|/ Xqlwhg Nlqjgrp1 Ulvrh
Qdwlrqdo Oderudwru|/ Whvw Vwdwlrq iru Zlqg Wxuelqhv/ Ghqpdun1

^Vûuhqvhq/ 4<<7` Vûuhqvhq/ S1 +Dsulo 4<<7,1 Iuhtxhqf| grpdlq prghoolqj ri zlqg
wxuelqh vwuxfwxuhv1 Whfkqlfdo uhsruw/ Ulvû Qdwlrqdo Oderudwru|/ Urvnlogh/
Ghqpdun1
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Wlwoh dqg dxwkru+v,

Frpelqhg yduldeoh vshhg2yduldeoh slwfk frqwuroohg 60eodghg zlqg wxuelqh= Frqwuro
vwudwhjlhv

Dqfd Kdqvhq/ Khquln Elqgqhu

LVEQ

;:�883�5773�;

LVVQ

3439�5;73

Ghsw1 ru jurxs

Zlqg Hqhuj| dqg Dwprvskhulf Sk|vlfv

Gdwh

Ghfhpehu 4<<;

Jurxsv rzq uhj1 qxpehu+v,

HGV0444833:033

Surmhfw2frqwudfw Qr1

46962<903335

Sdjhv

7:

Wdeohv

8

Looxvwudwlrqv

69

Uhihuhqfhv

8

Devwudfw +Pd{1 5333 fkdu1,

Wklv uhsruw lv d sduw ri wkh surmhfw %Frpelqhg yduldeoh vshhg2yduldeoh slwfk frqwuroohg 60eodghg

zlqg wxuelqh%1 Wkh sxusrvh ri wkh surmhfw lv wr lqyhvwljdwh d yduldeoh vshhg2yduldeoh slwfk

frqwuroohg zlqg wxuelqh1

Wkh wrwdo uhsruwlqj zrun ri wkh surmhfw lv glylghg lq 5 uhsruwv=

� Frqwuro Vwudwhjlhv +U043:4, +wkh fxuuhqw uhsruw,1

� Frpsdulvrq ehwzhhq slwfk frqwuroohg zlqg wxuelqh dqg slwfk frqwuroohg zlqg wxuelqh zlwk

yduldeoh vshhg +U043:5,1

Wkh fxuuhqw uhsruw suhvhqwv wzr frqwuro vwudwhjlhv/ zklfk fdq eh xvhg lq d yduldeoh vshhg2yduldeoh

slwfk zlqg wxuelqh1 Wkhvh frqwuro vwudwhjlhv duh lqyhvwljdwhg uhjduglqj srzhu surgxfwlrq/

vwuxfwxudo ordgv dqg srzhu txdolw|1 D vwdwlf prgho lv ghyhorshg lq rughu wr hvwdeolvk wkh frqwuro

vwudwhj| dqg d g|qdplf prgho lv xvhg wr dqdo|vh wkh ordgv dqg wkh shuirupdqfh ri wkh frqwuro1

Iluvw wkh uhsruwv suhvhqwv wkh edfnjurxqg2prwlydwlrq iru frpelqlqj yduldeoh vshhg zlwk yduldeoh

slwfk zlqg wxuelqh/ diwhuzklfk dq lqyhvwljdwlrq ri wkh srzhu surgxfwlrq iru gl�huhqw frqwuro

vwudwhjlhv lw suhvhqwhg1

Wkh uhsruw ixuwkhu frqwdlqv d qrqolqhdu vlpxodwlrq prgho iru d zlqg wxuelqh/ lqfoxglqj frqwuro

v|vwhp dqg iuhtxhqf| frqyhuwhu1 Wkh prgho/ ghyhorshg iru frqwuro sxusrvhv/ lqfoxghv d prgho

iru wrzhu dqg  dszlvh eodgh ehqglqj/ d prgho iru wkh slwfk v|vwhp/ qrqolqhdu dhurg|qdplf/

iuhtxhqf| frqyhuwhu/ wxuexohqv dqg gulyh wudlq1 Wkh prgho lv ydolgdwhg wkurxjk frpsdulvrqv

zlwk phdvxuhphqwv shuiruphg rq d whvw idflolw|/ zklfk frqvlvwv ri d Yhvwdv Y5:0558 nZ zlqg

wxuelqh zlwk d VDPL0VWDU 733 nYD iuhtxhqf| frqyhuwhu iurp DEE1 Wkh prgho lv xvhg erwk

wr hvwdeolvk wkh sdudphwhuv ri wkh frqwuroohu dqg diwhuzdugv wr lqyhvwljdwh wkh shuirupdqfh ri d

yduldeoh vshhg zlqg wxuelqh1

Lq uhsruw U043:5 d frpsdulvrq ehwzhhq slwfk frqwuroohg zlqg wxuelqh dqg slwfk frqwuroohg zlqg

wxuelqh zlwk yduldeoh vshhg lv suhvhqwhg edvhg rq phdvxuhphqwv iurp wkh whvw idflolw|1

Wkh surmhfw sduwlflsdqwv zhuh Yhvwdv Zlqg V|vwhpv D2V/ DEE Hqhuj| dqg Lqgxvwu| D2V dqg

Ulvû Qdwlrqdo Oderudwru|1 Wkh surmhfw zdf sduwo| ixqghg e| wkh Gdqlvk Hqhuj| Djhqf|/ qr1

46962<9033351

Ghvfulswruv LQLV2HGE

FRQWURO> IUHTXHQF\ FRQYHUWHUV> PDWKHPDWLFDO PRGHOV>
SHUIRUPDQFH> VSHHG UHJXODWRUV> YDULDWLRQV> YHORFLW\> ZLQG
WXUELQHV

Dydlodeoh rq uhtxhvw iurp=
Lqirupdwlrq Vhuylfh Ghsduwphqw/ Ulvû Qdwlrqdo Oderudwru|
+Digholqjhq iru Lqirupdwlrqvvhuylfh/ Iruvnqlqjvfhqwhu Ulvû,
S1R1 Er{ 7</ GN�7333 Urvnlogh/ Ghqpdun
Skrqh +.78, 79:: 7337 u Id{ +.78, 79 :: 73 46


	Indhold

