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nPonoroE

H nruXrorrl ourrg epyooio e[vqr Boorogdvn ornv pel,6q nou eilov

rdver or Mqlcvol6yot - MrlXovrroi r. f-eclpytog Mrltrrotog, r. l-edlpytog N(vog

Kqr K. ltrrdwrlq T(uil,og, nptv 6eron6vre neplnou 1p6vto. H 6opn Tnq KoL n
pe0o6otroy[o rtov unol,oyrol.rcilv nou yivovror, axo]touOoriv tq prlpoto currlg

rng prehdqg. Tq npoypdpproto, $q rouq dtdgopoug unoloytopouq,

ypd<pqrov oe ylrrlooo npoYpqppottotrrorj Fortran 77 Kqt rtr

oXedroypdprtrroto 6ytvov pe rnv porl0eto rou npoYpdprproroq Excel 7.

Eron6q rnq epyqo(qg eivor vo unololnororJv ot ovrlordoetg nopeiog

Kcrr or ovr(ororXeq el,rttrdg 6uvdperq, floU nopouotd(ouv ro Letogopelo xot

rq goprnyd ourox[vnro rord r1v x(vt1on rouq. Atepeuvdrvrqt ot ncpdyovreq

on6 rouq ono[oug efopttilvtot our6q ot ovrtotdoetq Kqt e[et6(erot 11

6uvor6rqto peicrloflq roug. Iro t6l,oq unotroyi(erqt n rotqvdloorl rouofpou

yrq Uiq ouyxsxprprevrl 0ro6potrrrj Kqr ouyrpivetot pe ourrl Ttrlv

ordnpo6poptrcdlv oXrlpdrolv. Tq onoteLSoporq rnq ofyxptoqq odrlyotjv oe

oupnepdoporo yto rnv orKovopl.K6teprl dre{oyoryrl ttrlv getogoptirv.

. Euven6q n epyoofo ourrl npoogdpet 6vq pxp6 ]ttOopdxt, ornv

npoondOerq nou rotcpdtrtrouv 6l,ot, Yto evepYetorq otxovopt(o.

O otroudoor{q

Touilng llcvoyttltqq

Te)ryol,r5yog Mrycvol6Yoq
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EIEATOTH

Irrlv enoXrl pqq, n e[orxovopqclrl evdpyerog, e(vor evo qno ro

orlpovru<6repq npoBl,rlpoto, Ue ro ono(o ooXol,eiror 6vq peyoLo e0poq

enror4provcov. Irrq perogop6q ro np6Btrnpo eivqr nro evrovo xo0trlg ytq vq

npqyporonorrlOotjv our6g onorre[ror 6vo onpovrrKo noooor6 rnq ouvol,trrlg

rorovotrrox6pevqg evdpyetog.

To oX4trroro odtxqg Xpnonq rordXouv rqv npulrrl 06crq oe opt0p6 t<ot

nooor4ro er<rel,olitrrevou perogopu<ori epyou. l-ro rqv npqypqronoi4orl rou

Xpnorponorodvrqr peyol,eg nooorrlrrg rouoiprrrlv. Ano rn ouvol.txq

nooorrlro rou opyou nerpel,o[ou, nou 6ror[0erqr uno rn popgn

qnoorcrypqTcrlv, 6vq noooor6 25 - 40 % xqrovo^,foKrrqr qno rq oxrlporo

odrrnq Xpnonq, t1]. H ouUUEroX4 rou xootog rou Kcruo[pou oro ouvol,tro

r<6oro9 rov ptrcrgopr.tlv e[vqr 10 - 15 %, f).
fuvenolg y[veror onopo[rqro vcr dXoupre ;rio opOo].oyrrq rorovdtrt to4

rouo[prclrv ror Be].no-rono[4on rou Bo0prou onod6oeu.rq rcrlv 1-ulXovtrtv, 5'rot

ulore vo el,oXroronor40ouv or qdrroroLoyrlreg onull,ereq. H npoonoOeto nou

y[verot yro e],drrcoon rtrlv qvrrordotov nou qvnr[Oevrqr ornv r[vqo4 rtrlv

oXrlporov ouprBol,l,et onpqvrrrd orqv otKovoptKorepn rorovol,trlotl.

2. AEPOAYNAMIKH AYTOKINHTOY

2.1. TENIKA

H oepoduvo;rrrr1 e[vot 6vog ono rouq onpovrtxorepouq nopoYovreq

ro rel,euro[o'15 XpovLcr nou ouprpq].Let oe peyd],o nooooro orqv o1e6[ooq

Kor rrlv e(oreprr4 otop6pgrrloq rov oXqpdrolv. H npoonooeto nou

roropoLl,ouv 6Leg ot cluroKtvnroptoprqXov[eg ytq rnv otKovoptK6reprl

erperdl},euoq rt,lv rouo[ptc,rv rouq odr1yei ornv erjpeoq oepoduvotrltrtilv
propgriv pre nol,u Xopql,o ouvtel,eoui oepoduvo;.tu<r1g qvr[orqo4g (Co). Irtg

ouvol,rrdg oncrll,ereg roXriog nou rotqvqtrioKovrcrt qno dvq oxnpq

(enrBorrlyo) nou rrvelrot pe 100 km/h, ro nooooro rnq oepoduvottrKnq
qvr[orqorlg e[vor 80o/o, pre 6e0tepo onllcrvrtx6 nopoyovro rqv ovt[orqon

rutrror1g. l-[vetqr govepo to r6p6og ornv otrovopt[o ono trlv oepoduvoptrq

oye6[oor1 rcov oxnpcrrov.

1.
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O ouvrel,eonlg oepoduvoprKnq qvr[orqorlS Ca eiXe prdo4 rrprl ro 1974
0.46, ro 1979 0.45 (perd rqv egoppoyrl rtllv ctpxolv rnq oepoduvopru<qg ), ro
1981 0.42, ro 1985 0.38, evur orlpepo unopXouv nol,l,d enrporrlyd ouroxivnrct
pe ouvtel,eotq 0.30 Kqt npopl,enerol orrlv en6pevrl 6erqerio vo r<u1.ro[veror
peto[ti O.25 - 0.30, trle oncrlroro opro ro 0.20. H el,orrrrloq ourrl 6e y[verot
yrcr vcr ou[q0ei q p6yrorq roXrirrlro rou olriproroq, crl,l,d yro rnv upnln
on66ooq rcllv pnxqvclv pre prxp6teprl rqrovdl,ooq rouo[pou Kcu. yLq rnv
oogol,eto rou oXrlporoq xoro rqv r[vr1or1 tou. ljtrrgolvo pe rcl ororrorrrd

ororxrio, os pio pe[ulor1 10% rou oepo6uvopxou ouvrelrorn 6Xoupe

ovr[ororXq el,drrcoon 4% ornv rqrqvdl,trloq xouo(prou.

2.2. AYNAMEIE KAI PONEZ NOY ANANTYEZONTAI ETO OXHMA

'Orqv 5vo 6Xqtrro pp[oxerqr or oXerx4 r(vr1o4 oJg npoq rov odpo
(IXnpo 2.1), r6re ndvttl rou qvqnrdooetqt pro 6rivo;rr1 ono odpo Kcu
ouprBol,i(erqr pe K. To orlpe[o egoppoyrlq rnq 6dvopr4g ourr;q, nou oXedov

ou;ln[nrel pe ro xevrpo nteoetrlv, roOclg Kcr[ rl 6re60uvor1 qq e[optrrlvrqr

ono n1 6reU0uvo4 rou drqvuol.roroq rnq oxertrrlg x(vrionq, ro oXrlpro rou

oXqporoq Kqr rnv nopouolo dtrtrt^lv oXrlprdrov rovrd oro e{ero(opevo. H

rorovotr-rt1 rrrlv nreoE(r)v nou ovonruooovTclt. ndvo oro oxrl;ro dxer opeoq

oxeol pe rn rorovotrlrl T(l)v roxurlrc.rrv rou odpo orrq r6reg oeoetg.

Iuyxerprprsvq, oE roOe o4peio trrrog ypqppnq ponq, roxrier orr :

dJ,p+e= p+-^ = po
z

,N:- T - ' l r

2
(oro0ep6) (2.1)

6nou p e[vqr 4 oronrq n[eoq, q q 6uvol.rxr1 n[eor1, p n nuKv6r4to rou o6po,

U q ronrxq roX0rrlrcr rou o6po, po n ororxq n[eor1 rou odpo xor Uo rl

toXtiqro rou odpo trlq npoq ro oXr'1trro, nol,ri pnpoord on6 our6. Ano n1

oX6oq ourr1, nou elvor 11 yvrrlorrl e{[otlorl rou Bernoulli, goiveror 6rov q

ronrrr; roXur4ro rnq pong peroBol,l,erqr, npdypo nou o4pro[vet 6rr

peropol,trrror Kcu 4 duvol"rrxq n[eor1, q ronrrrl oronxri n[eo4 npdner en(oqg
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EXtilto 2.2 Ot duvdpetg Kct or. pon6g nou ooKofvrot oto

6Xqpa, [6J.



7

vq peroplq0e[ eror trlore ro d0potopcl rtrlv 6uo nrSoecov vo nopoge(vet

oroOepo.
'EXer 

Bpe0er orr q oepoduvopr4 e[vor ovdl,oyrl rou rerpoytrlvou rrlq

roXurrlrog ponq, rng enrgoverog rou oXrlporoq nou npopdl,l,eror oe
en[ne6o Kq0ero orrl 6te60uvon rnq ponq ror ev6q o6rdotorou ouvrel,eorrl

nou efoprdror qn6 ro oxnpo rou Kot tov oprOpro Reynolds rnq porlg nou
op[(eror olq :

t r  I
R- -- """ V

onou I e[vqr ro pqxog rou oXrl;roroq Kor v ro Krvnporrr6 r{rri6eg.

H oepodrjvqpn 6(6erqr on6 rq oX6oq :

11 =qACo=4,qC*'^2

(2.2)

(2.3)

(2.4)

(2.5)

An6 rq oXeo4 ourrl, 6rqv 4 K ovoLuOei orouq rpErq d[oveg rou
opOoytrlv[ou ouotrlpqroq ovogopoq (IXrlproro 2.1 & 2.2), npor0nrouv or
rperq ouvtcrruloeq rnq pE Touq ovt[ororXoug o6roorqrouq ouvre],eordg :

AwIoroor;

Avolorl

D -- qACo = $nCo2

L=qAC,=#o",

Y=qAC,=$eC,' . t 2flLdyro 6rivoprl (2.6)

6nou Cd o ouwel,eorrlg oepoduvoprKng ovr[oroor1g, Cr o ouwel,eoulq

oepoduvoprKnq dvtoorlg ror C, o ouvrel,eornq nl,oytoq 6rivoprqg.
Iro quror[v4ro ro rdwpo pdpoug, ro onoio onorel,e[ qv opXrg rov

of6vtov, yevrrd 6ev ougn[nrer lre ro xevtpo nrdoeurv oro onoio
egopp6(erclr rl oepoduvol-rq. 'Eror 6rlptoupyouvror Kot rprrq pon6q, or onoieg
re(vouv vcr neprorpeq.rouv ro 61qpro yripul qno rouq rpeig d{oveg rou
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ouoTnpqToq ouvreToYp6v1pv. I1o lXnpo 2.2 <po[vovrot ro oUorqtrlo

ouvreroy;t5vtrlv, ro revtpo Bopoug (C.G.), ro r<6vrpo nteoeolv (C.P.), n

oepoduvopn, ot CtuvtoTooeq Tnq KqL oL Tpetq poneq nou ovonruoooVtot.

H qepoouvopLKn prel,dq ev6q o(l)porog yevLKo qnop^enEt ornv

Kqroll,n[n eKpsrd[l,euoq Konotcrlv qno rtq ouvtor1goeq rnq qepoduvclpnq n

Ttrlv 6rlptoupyouptevcrlv ponov. 'ETot, oTtq nTepuYeq rtllv oepooKogaov

enL6rti;Kerqt pe(trlon rnq clvT[orqonq Kqr qu€non rnq dvcrloqg, orouq

eLtyproug Ttrlv oeponlqvcrlv n qvonTu[n r<otol,l.4l.trlv poncDv, eVOJ oTn

l,erroupy(o r111v qepogpevtr;v n ou[r1or1 rr]q qvr[or61onq. Ie evq oxnpq n

ovr[oToorl dqprroupYei qvent0uprrlrrl qnolerq roxuog ToU KtvnTnpo, n clvtrlot'l

Uri111on rnq np6oquonq rcgv rpoxc,lv pre ro 6p6po (rupitrlg orq enlpornYo

oXrl;roto) Kqt n ntroyto 6uvo;rr1 npoBLflproro euorq0etog Kot fitefeuvonq.
'Eror, 

oTo oUroK[VnTo ot tntdL1r;K6ptvol oT6XoL e[vot n pe[oon Tnq

clvr[oroonq KqL rnq nAqYtqq 6uvol-lnq KoL n ovclnru(r1 opvrlttKnq ovoorlq, rl

ono[q npoort0dpEvn oTo Fqpoq ToU quroKLvnrou 0o ou€noer TIlv npooquon

TLov Tpoxov.

2.3. AEPOAYNAMIKH ANTIETAEH

H toXtlg ToU KtvnTnpq evoq oxnpqToq, otov qur6 KtVs[Tot, np6ntL vo

eivcrr reroro <rlore qur6 vo KqldnreL Ttq onull,ereg nou El,lgclvi(ovtot rot

enlnleov Vq exet 6to0eotp4 toXU Yro rnv entrdxuvon rou. Ot oncrtlereq EivqL

To depotopo rtrlv pnxqvtKov qnoletcrlv (ouotr11tq percr[oong, Ktilron rpoxov

K.r.I.) Kqr rrlq ovr(orqonq rou qepo. l-to prio rqxdrnro B0 km/h ot cln<lJleteg

qno rnv qepoduvoptKn qvriorqon e[vqr peYqlurepeq qno rtq pnxqvtKeq Yrq

rnv i6Lq rqxdrnra (yto ro enrpqrnYd quroKivnro). Enerdrl q oepo6uvqprKn

qvTtoroon e[Vqt ovotroyq ToU reTpclYovou Tnq rqxdrnToq, oe peYqlurepeg

rqxurnrgq n $rogopd perqEd rcrlv 6tjo ourcov qnc^.tlerLov YiverqL nold

Ueyqlurepn. H oepoduvourKn ovr[oroon 6(vetot qno rnv oxeon:

D = Wo = QAC. = 4-L ACo (2 7)

Metu.rcrq owrlg Tnq qvT[oTqoqq eXet opeoq ouvenEtcl oTnV

KctTclvctloon Kouoiplou. Ano TnV nlo novul oxeon gq[VeTot oTt n D
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perogol,LerqL orov perqpdLLovrcu. ot rpelq nqpqyovreg Uo, A, Co (p e(vot 1

nuxvorqrq rou oepo). El,drrtrlorl rnq Uo 0o neptopt(e q Xprlotporrlrq rtrlv

oxnporov, evdl q preiorq rnq pertrlntrqq entgovetog A, neptopi(etot on6 ttg

onorrrloerg Xropqrrr<6Tnrqq Kq[ dveorlg rtrlv eocrlreptrtr:v Xcoptrlv rcov

oXrlprdrcrlv. Euvencbg preloor1 rnq oepoduvoptKng ovt(otootlg pnope[ vo

npo6l,0er pr6vo on6 pre[oor1 rou ouvtel.eotrg ovr[otoorlq Cd. Auro

n pclyp crronororjv or1 pepo ol ouroKrvqropropr4Xovleq.

H oepoduvoprtrrl ovrioroorl, ouventiq, Kot o oepoduvoptKoq

ouvrel.eornQ Co e[vqt dOporopro no],trt tv nopoyovttrlv. Ot nopoyovreg ouro[

elvqr :

. Avrforoon popgiq : H qvr(oroon popgnq 6rlproupyeiror on6 to Bootro

oxnpq rou oXqprqroq ror ogeil,erqt orn ;retogopo oppnq ono to 6xnpq

orov o6po nou ro neprBol,l,tr Kot tr1v oduvop[o rou odpo vo ovorrr;oet

rlv n(eor1 rou l,6yrrl rou r[crr6ouq rou.

. Avr(oroon rprFnq : OgerLerqr oro opr.crKo orprrlpo rou odpo nou

nep$otrtrer rnv entgoveto tou oXt1proroq, ro noXog tou onofou roOopi(et

ro peyeOoq rnq duvotrrqg rp$nq.

. Enoy6Fevrl cvr(otoorl : Aoytrt eyrdpottrlv orpoptl,olv nou

ovqnrUooovrqL, ot ono[ot fertvtrrvtog on6 to rqrt,l pepog rou oXrlpotoq,

6nou enrrpore[ unepn[eoq, rqreu0Uvovtot oro endvo L.tdpoq (Xotpoq

unon[eor1q), oxnpqt[(eror 6vo (eOyoq npooKol,trqp6vtr:v orpoBi]'t lv onog

go(veror oro lXrlps 2.3. To qnotel,eopro e(vqt q on6rl,ton rtrlv ypol.ttrltrlv

ponq qn6 to 66o9o9 Kcu rl peroBol,rl r4g ytrlvlag np6onroonq tou odpo

oto 6Xr1trrq. Iuvenoq n qpxtK4 dtivopq dvor4g rl,e[vet npoq tq n[ot,l rqtd

p(o yrov(o e, ioq pe rn pretopol,4 rrlg ytrlv[og np6onroonq, 6[vovtog 6rot

pr(o opr(owrcr ouvr.ortrloo, 11 ono[o e[vqt q enoyolpevrl ovtlorcton.

. Avr(oraon ollqlen[dpoong : Kd0e np6o0eto ovttxe(pevo ndvul oto

oxnl,ro, onoq yto nopodetypro ot uql,oxqOoprorrlpeg Kot ot e[ulreptro[

roOpdnreq, 6roropdooouv rrlv oprol,n pon tou odpo xot 6r1;.rtoupyotjv pt[o

np6o0err1 ovt(otooq.
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EXdttc 2.3 IXqportxrl nopootoorl rou ne6[ou ponq yfpo on6 ro

oxnpq, nopoqpcovrcrq ro ono 6rogopettxeq oqetg, [7].
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o Avr(oroon eooreprKoli ned(ou : Aqprtoupye(rot qn6 tov oepo tou

eooreprKou rurl,trlpqroq (WuEnq vepotS, l,qdrod ror gpdvtrlv) ror qn6 tov

e{oepropr6 / rtrt;lortop6 tou Xtlpou ttrlv entpottrlv.

To newe qurq erdrl ovrrorqonq npoori0evrqt Kot 6(vouv qv ol'txr1

ovrlotoo4 rou oXrlprotoq. H rtpn rng o],trflq ourrlq oepo6uvop6nq

ovr[otooqq unol,oyl(etot rqtd dtogopeg netpollottrdg KoL 0eolprlttrdg

pe066ouq.
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3. OIKONOMIA KAYEIMON

3.1.  TENIKA

Oq orrovop[o r<ouoipou ev6q oXqporoq XqpoKrnp((etot 11 tdtottlto vo

Xprlortr-ronore[ op0o],oyrro rnv evdpyeto nou qnel,euOepulveror ono rct

ro6orpo. To x6oroq rt,trv rouo[prcrlv onoretre( evqv ouorqottro nopoyovro

oro ouvol,rr6 rootog rtrlv trletogopcrlv. 
'Ooo Lry6repq e[vot q noo6tqto

r<ouoltrrou nou Kqrqvql.ioret evo oXrl;ro, 16oo prrrporepo e[vor ro ],erroupyu<o

r<oorog. H rqrqvqtrorotl rouo[prou ornv npoEn 6iveror ono ro ],oyo rqg

onooroorlq nou dtovuet evo petogoptro peoo npoq rqv nooornro xouo[ptou

nou Kclrovol,rlr0rlre ( km i lt ).

H perprlorl ourqg rnq Kqrqvdtrooqq rouol;.rou 6ev e[vor ovrrrsrpevtxfl,

6rorr q xorovol,rrlorl evog oXrlporoq 6ev e[oprotot provo ono rn oXe6[oor;

Kcrr ro teyvrxo XopqKTnptortrq rou, q^.^,q Kq[ ono rtq odtxeq,

r<ur<Logoptoreq rot rl,tptorol,oyu<eg ouvOqreg Kqrd rqv r<[vr1or1 rou. Entonq n

rorqoroon eoproong Kcu o rp6nog odnynonq rou oX4prqroq enqped(ouv

orlpcrvnKcr rrlv rorovdl,trlorl. Etvqt npogoveg ort n xorovoLrrloq evoq

oXrlporoq nou geper goptio ovo provodq qnoorqonq e[vqt preyotrureprl on6

ourrl rou [6tou oXrlporog, orov rqrct.r ono rtg i6req ouv0rlxeg 6ev gepet

gopr[o. Iuvenolg ptq qvrtKetl.ltvu<6repr1 lrdrpnon rnq rotovo],trlot1g

rouo[;rou e[vqt o ouvunol,oyrop6q rou dtoottlporog nou dtqvuet pt ro

goprio nou perogeper 6ql,o6q o Loyoq (tn x km / lt).

Kqro qn6 rtq i6req ouvOqreg l,erroupy[og ev6g oXrlporog

(rl,rporotroyrreg, goproloqg, o6nynonq r.t.l,.) n rorovotroorl rouo[trtou

e[oproror qn6 rov rp6no oXe6[oonq Kqt trerroupy[oq rou xtvrlrlpo xqt ono

ro pr6ye0oq rtrlv ovttotdcreov nou ovrtr[etvrot ornv rivqo4. H toXUg rou

ruvr1rflpo rorovol,ioKrror. ornv unepv[r4on qurov rtr.tv clvrtotqoeov Kot n

noo6rrlro xouo[gou eivot ovd],oyt1 rnq oncrtrodpevqg toXtiog.

To evepyetoxo roo(uyto evoq oXrltrrotog nou pp[oretot oe xiv4oq

prnopei nororrrq vq nqpouotqote[ on6 rqv nopctKoro oXdo4 :

6nou :

N"=N, , *N ,n*N, *No+N. , (3.1)
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N" i n roxuq nou clnodldet o Krvnrnpqq .

Nn : n roxfq nou Korqvol[oKsrot ortq rprpdq rou ouorrlpqroq

pero6oorlg.

N,n i n LoXUq ytq rnv unepv[rr1on rnq odpoverog rtrlv neptorptgopevtrlv

KoL UerqKtvotipevcov po(crlv q roXUg enttdluvoqg.

N, i 11 toXug yLq rnv unepv(rqon rnq qvt[orqoqg rril,rorlq rtr:v el.oortxtrlv

oto odoorpopq.

Nn : n roxUq ytq rnv unepviKnon rnq nopdl,l'r1Lnq ouvtort loog rou

Bdpoug 6tqv ro oxnpo rtveltot oe dtodpopn pe rtr[or1.

N"i,r q toXUq yrcl rnv unepvirqcrn rnq qvr(otoorlg rou odpo.

Ano rn oXeorl rou roo(uy[ou nopotqpe[ror 6tt n xorovol,coorl

xouo[prou ou[ovet pe rnv ou{qor1 rov qvrtorqoetrlv TpLpnq, rrjtrtotlg,

rL[oeotq, rot oepo, evol yto r4v enttoxuvon ToU cluTot<tvtltou Xperd(erot

enrnl,eov nooorqro rouolprou yro rqv unepv(rqon rcov duvdpeulv odpovelog

Kot rnv oriEnon rnq xrvrlrrrqg ev6pyetog rtrlv pro(trlv nou rtvouvrqt,

nporol,ovroq 6tot Entnldov od€non orrlv rotovql'ooq rouo[ptou.

3.2. AEPOAYNAMIKH ANTIETAEH KAI KATANANOEH KAYEIMOY

Ot nopoyovrtq ouro[ nou npopq^.ouv qvT[orqon oTnv K[Vnon rou

oXrlpotog 6Xouv dpeorl enifipoorl ornv rorovdl,oro4 Kouo[pou, qno rnv

rodorl tou onoiou npoKfnrer n toXtig tou rtvr'1r4po.

Iro lXritrrq 3.1 nopouord(eror n ouvolrKq rotovdtrtrlor'1 oe l,lrpo ovd

100 km Kqt I'l eKqroorto(o outrrperoxn rou Kd0e efboug qvr(oroonq orn

drotrr6pgtrlon rnq ouvotrtrrlg ovr[oroonq ornv r(v1ot1, yto 6tdgopouq rUnouq

oXqpdrolv.

To ei6oq qg fitodpopnq, qv qurn e[vqL xerl,tp6v4 4 en(ne6r1, ov e(vot

cle quroKtvrlr6dpopro q peoo oTnV notr4 KoL tl rqXUTnTo K(vnonq, qv eivqt

peyotrrl n Uu<pn, ou[ov6prevrl r1 e],orrodpevn, enrlpsd(ouv [tocpopErtKd rnv

roOe propqrl ovr[oroonq rou ouroKtvnrou. Irq lXrlporo 3.2 xot 3.3 go[verot

q flrorpoponotqoq rqg roOe popgnq qvr[orooqq, ovo.l,oYq Ue to e(6oq Kqr ro

xctpqKrnprorrrd rnq 6ro6pop[q, yro 5vq gopqy6 rfnou puprouLr6

r1prpupoult<otjpevo, Fqpouq 38 rovorv K6tt Ytq 6vq unepoottro
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EXtitto 3.2 KorovdLtooq
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Kq[ evo crorrKo ].eorgope[o. Irrlv nep[nrcoon rou cpoptqyou, q oepoduvoptrq

ovr[orooq e[vot nep[nou 38% evol n ovr[otootl ru].to4g roteXet ro

peyol,urepo noooor6 yro en[ne6n 6to6popr1 pe prdoq toXftrlro 72 kmlh. fw

ro unepoonro l,ecogope[o oe en[ne6q 6to6popq rot pe peyotreq roXutrlteg

n oepoduvoprr4 ovt(otooq eivqr peyol,ureprl ono ro 50% rnq otrtrrlg

ovriorooqg. Avr[0ero, oro oorrr<o l,ealcpope[o pe rtq ouveXe[g otooetg,

enrBpovduoelq, enrroXUvoerq Kor yevrro rivrlorl pe prKpn toXrjr4to oxt

nqvrq oe eninedeg 6ro6popdq, q ovriotoorl odpoveloq rot q ovr[otootl

L6yrrl rl,torlg rou edogoug eivor ro 50% rqq ol,rrqg ovr[otoonq rivno4g, evol

4 oepo6uvoprrrrl qvt[otooq eivor 1.ro],rg ro 10o/o rrlq ovt[oroonq outrlg.

Irq lxnporq 3.4, 3.5, 3.6 rqr 3.7 golvetot q enldpoon rnq pe[atoqq

rou oepoduvotrrrxou ouvtel,eoul Co ornv rqrovol,oorl r<ouo[prou. Iro lxnpo

3.4 n Euromix Kctr rl EPA composite e[vot teyvrlreg 6todpo;t6q oupgtrlvo pe

rrg o6r1y[eq rnq E.O.K. Kqt rnq H.n.A. ovr(orotXo. H dtogopo ogeitrerqr oro

orr rl Euromix eXet preyol,utepo rtrirlproto pre oroOeprl toXur4ro evu-r ornv

EPA composite unopxouv nol,l,dg ou[opreruloelq rnq roX0tqroq. To lXnpcl

3.5 ovocpeperqr oe prrxpo goptrlyo, ro IX4po 3.6 oe preyol,o goprqyo evcrl

ro lXrlpro 3.7 oe l,eogope(q. Elvqt epgovqg q drogopo peto{ti rqg nol'u

6Uor<ol,r1g dtodpopqg onou unopXouv notrl,eg orpogeg Kot 6to6oXtrceg

ovolgepereg Kqr rotc.lcpepeteq 6poptou Kcil. rnq opol,flg 6to6poprlg nou

ovoeepeTqL oe en[ne6o dpotrto, onou 4 rtvrlorl prnope[ vo y[verot pe otoOeprl

roXrjrrlro. Irq peyol,o goprrlyo e[vot o[toorlpe[corn n ptKpn peiooq rqg

rorovotrr.tlonq oe rtlptoug 6p6proug, 6nou ro oXrlgo ou[opettilvet ouveXo:g

roXrjrrlro Loyro 6rodpoprrlq n l,6ytrl r<url,ogop[og, t<oOtrlq Kqt orouq ],ogcrl6etq

cluroKrvnr6dpoproug pe ouvexe[g ovtrlgepeteg Kcl. Korogepereg n.X. yto p(o

pre[oo4tou oepoduvoptro0 ouvrel,eofl Co 30% otrg noponovol 6to6popeg 4

e[otrov6pnorl Kctuo[prou e[vor nep[nou 3o/o evds ornv en(ne64 dtodpoprl e[vqt

10%. Opro[c,lq oro l,eolgope[o q peloon rou oepoduvo;ltrcou ouvrel.eorl Co

yro rivr'1oq ot l,ogtrl6erg quroKtvrlrodpoproug 6ev npoogepet orltrrovrtxrl

;.re[alor1 Tnq Kqrovd],crloqq, evto orouq opo],ouq ouroKtvqt6dpoptouq Kqr Ytct

uqnl,dq roXdrqreq r[vr'1o49, q efotrovoprrlorl Tou Kquo[pou e[vot o4povrtrrl

n.X. preiuron rou Co roro 30% npoocpeper e[otrovopnorl Kcluoil.tou 9-13%.

Tel,oq yLq rq qottrd treulgope[o o4trtovttxrl e(vqt n 6rogopo rnq

e{otrovopnonq rouo(ptou, nou npoogeperot ono rnv pe[orq rou

oepoduvaprrou ouvretreorq, yto r<[vr1on oe etdtxdg Ltopt6eg rurl,ogop[og
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6nou rcr )tetrlgopeio rtvotivrct pe peyaltitepeq raldrrpeg

ovriororlrl r(vnsn oe 6p6poug pe pey6trr1 xuxloqopio.

qno Tnv
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ACO - Peitrnrl

Eltipo 3.5 Enidpoorl rnq perqpotrng rnq oEpoduvqprKnq qvrioroonq

ornv KoTovcr^(l)on Kquoil,lou prKp(l)v goprnyLuv, [8].
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20

3.3. BAPOE KAI KATANANOEH KAYEIMOY

Irrl oXediooq rorv ourortvqrolv, erroq ono rnv oepo6uvoprrrrl evog

ol,l,og nopdyovroq nou efero(erot e[vot 11 ovricrroorl ru].ror1q. H ovr[oroon

xul,rorlg e[vor orlpovnr<r1 oe oUyrpton po trlv oepo6uvoprrq yro ptxpdq KqL

peoeg roXurrlreq yto to entBorqyd, evtl ytcr ro Bopero oXtlporo (gopt4yd

ror l.e<r-tcpopero) s[vqr opxero preyo].urepr1. Auro outrrBo(vet ytor[ q ovr[otoorl

r<ul,ror1g e[vqr ovo],oyr1 pe ro tdto Bdpog rou oXrlporoq KqL to Qopr[o.

Ittg trreyol,eg toXurnreq q ovoorl yrq rq enrBotrlyo oXqporo elvqt

orlpovrrrrl, Us qnorel,eopro vo petopol,l,er rqv odtr<r1 oupneptqopo rou

oXrltrrorog enrfiprrlvtqq ornv npooQuorl rcrlv el.oottt<t^lv. Ano rr1 geroBoLtl

Tnq npooeuonq enqpeo(eror n roteuOuvrrrorrlro rc'lv 6teu0uvrqptorv

Tpoxov, n eKperol,l,euorl rlg toXuoq rou rtvrlulpo preocil rt.t.tv Klvnrqpttrlv

rpoXcov, 11 euoroOqo[q rou oX4prorog orouq n],euptrouq oveproug rot re]'og 11

orlproolo rnq euyoKevrpnq xqrq'rqv r<[vqon oe Kopnu],eg 6to6popeq. l-tq rov

l,oyov ourov or KorqoKtuaoteg 6[vouv r<orq^,trn]'n popgn oro oxnpo,

enil,eyprevrl rono0errlorl etooytlytrlv - e(oytrlytrlv oepo, KoL tonoOetouv

np6o0ero oepoporlOrlporo (oeporo;reg) rq onolo enrruyXovouv opvlrtrq

crvool1. H rq^,n npooguon e[vot ono roug onpqvrtKorepoug nopdyovreg,

nou ou;.rBdtrl,er orrlv o6114 ouLlneprgopo tou oXrlprorog, ouvenulg Kqt or4v

oogol,ero ttov entBorulv. H oogol,ero rou enrBdt4 e[vot oqprovrtroreprl qno

rrlv eforxovotrr4o4 rouo(;.tou.

H eni[poon rou Bdpouq ornv rorovol,rrlorl xouo[pttov, erdrltrttlverot

peo<rl r<llv qvrrorooeov rtil,to4g, entrdxuvoqg Kot rl,torig. Me[too4 rou

popoug rou oXqpotog 6Xet oov ouvenetq plKporepn odpdvero, toXti

enrtoXuvonq Kqr toXu rdl,torlg. An6 ro ZXrltrro 3.4 (yto en$oqyd) nporunret

on pr[o pe(u.ror1 rou pdpouq 10% enrgeper orrovopt[o rouo(trtou 3%. l-to rrlv

el,orrooq rou Bopouq 6poq, Ytq vq 6tot4p40ouv otqQepeg ot ouv0tlreg

prqXovtrqg ovroXrlg tou olrlprqroq, 0o npenet vq Xpnotponot40ouv oxptpo

ul,rro ro rooroq Tov ono[ov 6ev qvrtoro0;i[(etot qno trlv efotrovopnon

ToV Kquoipcrlv. Ot rqrooreuoot6g ndvto eXouv oov or6Xo rr1 pe(coon ToU

pdpoug, ro0oig pto el,ogpto rorooreuq eXet ptKporepn ovriorqorl Korq rnv

entroXuvo4 Kor oftonote( xotrurepo rqro rnv r[vriorl ToU oXq1-totoq rn

6ro0eotprl roXu rou rtvrltqpo.



4. ANTIETAEEIE NOPEIAE

4.1 I'ENIKA

Avt[oroorl nope(og ovopo(erot n otrrrr1 ovt(oroor'1 n onofq

qvrrrlQerot ornv r(vr1oq evog oXrl;rqroq. l-tq vq unepvtrq$e( Xpetd(etot evo

ovdLoyo nooo evdpyerog ro ono[o 0o rotoBtrq0et on6 rnv Ktvnrqpto prlXovrl

tou oxt11jotoq.

H qvriotqon nope[og e[vor ro oOpotopct rcov entprdpouq nopordrul

CIVTLOTdOE(I)V:

Avr(oraon KUI[oe@q.

Avr(oroon rptp6v oro 66Povo.

Avr(otoon o6pog.

Avt(otooq rl(oeog.

Avr(otoon Kqpnulcbv.

Avr(oroon entrolrivoeog.

Kq$e oxnpq 6polq, ovdl,oyo UE rnv K61r61oKtutl tou Kclt rrq ouv0flreg

rdrul on6 rtq ono[eq rtve(tot, pretoBo],].er ro pdyeOog qg xdOe e[6oug

qvrloroonq. 'Erot qv rtve[ror pe peyol,rl roX0trlro, nopouoro(et peyd]'r1

oepoduvotrrtrrl ovrioTcton, evor qv rtve[rqt oe 6po;ro pre preyotrrl ovttlcpdpeto,

nopouord(er preyotrl ovtloroorl rtrioeog. Mtq ofyrptorl qurcbv r11;v

qvnotdoeov 6iver 6vcr ovttxerpevrr6 pr6tpo o0yrpror.1q Yto ro n6oo

evepyoB6po e[vot to fltdgopo pr6oo po(rrr1g pretogopdg. E[vot npogovdq on

6oo nro preydl,eg qvtrotqoetq nqpouotd(et 6vo 6Xqpo t6oo nto evepYoBopo

elvqt qur6.

Ot tperg nptrlreg ovrLordoetg (rul,ioetlg, rptBcilv oro 66povo, o6pog),

qnoretrofv rrlv qvr[otoorl rtvr1oeolg ev6g peTogopLrorj p6oou' An6 our6g q

qvr[orqorl o6pog etvqt outrl nou ent66Xerqr rrl preyol,ftepq Betrtit'lon pe rn

xpnon oepo[uvopuro:v propgrrlv, or ono[eg egoppr6(ovtqt qn6 rtq orlpeptveg

ouToK[vnToBtoprrlXov(eq oro npoi6vro ToUq. Ot ovrtotdoetq x]'[oetrlg Kclt

KcrpTrul(j)v oge[l,ovror ornv propgoLoy(q rou eddgoug K(It n(IpouordEouv

onpctvLK6q ou[opretoloetg. H ovr[orqorl enttoXtivoeoq npodpXetot ono ttq

odpovetordg [uvdpeLq Kor eprcpovi(etqr otqv n pd(o rou perctgoptrou pt6oou

enrTcrxuveTqt.
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4.2 ANTIETAEH KYNEEOE

EXrlFo 4.1.

, H nopop6pgoorl rou rpoxorj - odootpoprorog uno rnv en[6poor1 rou

pdpoug (a + G) nporol,e( 111v ovtloT11on W* otqv rutrtor1. l-to vo unepvtrrl0e[

ourfl q ovtiotoorllpeto(erot vo e[oorr1Oei 11 dUvoprl P'

6nou :
cvoptqprdvo PdPog.
pn qvqprnpdvo Bopoq.

Avopqp6vo gopoq e[vqr ere(vo ro Fopog TIou orlp[(erot 
'orouq

dEoveq ev6q oXrlpqroq Kor Korqnove[ ro o{orrlpo ebpaoeu4' O rpoX6q Kor o

6€ovqq e[vot pn cvqprnP6vo pdPoq.

Eeqpp6(ovtqg nq ouv0nKeq tooppon(og oto Zp1;ra4'1' nporfntet:

=0=P=Wa

=0-Q+G=W

=0=Wyf '=W*Ro,

Er

fy

EM

An6 rrq nto n6vo oXdoerg nPorfntet :
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P =w* =(H* =G)ra+G)

Iuvenc , rqon6rqvox6on(4 .1)e ivo tnpogovdgnu)g6oopxp6repo

e(vqr ro f, KOr. preyol,rirepo To Rorn t6oo llrpn e[vot q uvt(otoon w*. H

nopopr6pgrrloq f' elvar ovflorp6gtrlg ovd]toyr1 pe rnv or]tr1p6tt'1to nou

nopouord(ouv o rpo16g rou oxrlproroq KqL to o66otp(l)pq tq ono[o dplovtot

oe enogn.

Av f ' = f KCll (a + o\ = mg r6te e(vot :
R orn

(4.1)

(4.2'

(4.3)

W* = fmg,

l-tq rq ouror[vqro Rorn e[vqr 11 fiuvoprrrl orrivo ror op[(erqr trlq n

ort(vo nou npoKunter 6tov 6totpe0e[ ro drdorrlpo nou 6tqv0et o e]roottr6q

rpoxoq oe p(o orpogrl pE ro 2n, 6tqv ro oxnuq rrve[rot pe tox0rnro 60

km/h. zroug etrootrorig rpoxouq o hoyog L = r ovopd(etot
Rorn

ouvrel,eorrlq rp$ng ru?\[<rea4, e{optdtqt notrtj on6 rqv roljrrlto, rnv

nleor1 rou ei\oortrof r.],.n. Kclt Yto ToV npoo6topropr6 rou 6Xouv entxpcrloet

6t6gopot eLlnerpl.Ko( njnot.

(  t t z  \
f  = f  l1+ "  I

t500)
yra U(m/s) > 14mls

f = fo yro U(m/s) < 14mls (-50km/h) (4.4)

Ee dogotrro e(vqt fo=0,019

or runor (4.3) ror (4.4) 6ev troppdvouv un6ryrl t4 np6o0en1 avt[oroorl

nou rl.lgov((eror l,6yto r(l)v ctvopalucitv rou odostptitltotog.

O ouvreleoulq rp$nq Yto pn npepn r(vr1o4 e[vot :



onou :

S"n=150

l.=4

7t=4,75

l.=5,5

24

f = 0,01 +/,J /0'7 Ag 
"h{J2

Kclr n ovt[oroorl :

6rqv U oe (m/s) (4.5)

(4.7)

w* = mg(0,01 + 1,3 10-'Z AS 
"o(J' ) 

(4.6)

yto rotrq oogotrtoorpoon
yro entBornyo

yro treulgopeio

Yro goprnYq

Enerbrl o ninog (4.6) 6[ver Kon(lJg preyotreq rtpSg ornv dpeuvo

Xpnorponorelrqt o tdnog (4.3) yto ol'eg rtg roXurnreq.

Iuvenolq e[vqt :

(  r t 2  
\

l 1 l / -= f  l t+  "  tme. K "[ /500)

onou :  U qroXt i t4rooem/s.

Ito l-pdgnpq 1 nopouoto(etot t1 ovtlotooq rutrloetrlq Yro pn npepn

r[vr1oq yro rp[o e(6n oxnpctrov, enrBor4yo, l,eolqope[o Kot goprnYo

rcluToxpovq Ue trlv ovt(orclon oe oprol,o ofi6orpultrlo. E[vqt goveprl n peVotrn

drogopd pero[r1 npepnq KoL pn npepnq rivrlorlq q onolo y[vercrt oropl

peyotrUtepn ytq 6p6proug KoKoouvrrlpr'1pr6voug pre l,dxKouq, ouoourpeuoetg

oogdl,rou K;T.},.

l-evtrd 11 ovriotooq r<ftrtoqg e(vor ovotroyrl tou Bdpouq rou oXtll.totog

Kcu Tnq nqpqpopgoionq Ttrrv 6rjo ul,trc,.rv tpoXorj - ofiootptitrrorog Kctl'

ovtrotp6goq ovdl,oyq rnq (6uvoprrrlg) orr[vog rou rpoXotl. E[vqt l-tto

6rivo1.t4 ovt[oroorlg 11 onoiq qore[rqr oro en[ne6o rrlg enrqdvetoq enognq

preto{0 el,ootrrog6pou tpoXou rot 6p6pou. 
'EXet 6rerj0uvorl ovr[Oerr1 npoq

q gopo rou oXtl;-roroq Kqt oge[trerot xoro 90-95% ornv nqpopopqrrlorl (pe

gorv6trrevo uotdpqoqq) rou el,qottrof tpoXotj uno rrlv en[6pooq rou

ro0etou rpopt(ou, rqtd 2-10% oe gotvopevq rp$nq tou el'qottrou pe To

6popo Kot oe 1,5-3,5o/o os qvTtoTooetg oepcr (ovddeuorl rou oepo uno rou

rpoXoti rcit rlvnon tou odpo evroq rou el,qottrou).

r
I
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4,3. ANTIETAEH
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TPIBHE EAPANON

EXnPa a-2.

Av d 11 droprerpog rou o[ovo evog oxrlpqroq, p o ouvrEtreorrlg lptBnq

Kcu Q ro gqpoq nou Koronove[ ro 66povo (ovoprritridvo Fqpoq), (B]'ene

Ixnuq 4.2.), rore n 6uvoprl rp$nq nou clvrtrtoetcrt ornv r[vr1oq e[vqt :

T = t-te (4.8)

H T coq npoq ro Kevrpo 6[vet ponn rpLpng nou ovrtr[oetqt ornv

neprorpo<pr1 rou rpoxori. l-rq vq ;u1v undpxer en$pov6uor1 ornv neprotpogtl

rou ofovo, o rtvqttlpoq 6rlproupyei prdot'rl qq duvoprqG Wt' prto ponq [oq rot

ovr[Oetr1 pe ourrl rnq T.

Ano ttq e{totloetg tooppon[og e[vot :

E, = 0 +W, 2=r!=w,
22

= 4eu
D

(4.e)

f-ro el,oottXog6po oXrlporo D = 2Rorn

Av $ealpqQe[ ro k olq noooor6 rou ctvclprr'1pr6vou npoq ro ol'tr6 popog

O
k = - ,  

:  +  Q = k(Q* G), (ndvro k<1)  rore :
(a+G)



2',7

/,1

W,=ipf(O+e),D

d
W, = l ltkng,D

6nou :
Q+G=m : ro otrtro Fqpoq rou oXrlpotoq.

d : 11 drdtrrerpoq rou o{ovo.

D : q duvoprtrrl dtopterpoq tou rpoXou.

g : n entroxuvon rrlg Boptjtnrqq rnq Ynq.

1.r : ouvtel,eoulg rp$nq edpovtrlv.

An6 ro Hauntkatalog rrlg F.A.G. e[vqt :

(4.10)

(4.11)

p=0,001'l

p=0,0020

p=0,0024

yro rp$e[g rutrrvdptrodg

yro rp$erg rovtroug

yto rptBerg rtrlvu<otjg drnl'r1g oetpdg

l-rq ro cpoprrlyo Steyr 1490. 230104316x2 eivot :

d=60mm

Dorn=2Rorn=1076mm

k=0,965

U=0,0020 (tP$e(g rolvtro()

on6te Y[verot :

W, = 9x0,0020 x0,965 x1000 +W, = 0,/08 (N/KN) (4.12)- . '  
1076

H qvt(orqon rptpnq ornv nto ndvol ox6on 6(vetot oe N qvd KN

Bdpoug tou erdotore oXrlPoroq.

Mrrprl $topretpoq rou d{ovo ror preydLq dtopretpoq rou tpoXoti 6(vouv

prKpn ovr[orqo4. l-evtrd 1 ovr[otoorl owrl e(vqt prKpn n.X. rnv 6to6popr1

OeooqLov(r4 - A0rtvo 500 km rot Bo0;ro on66oor1q rou Ktvnrqpo 11=0,3

qnqrte[tqt roUotPto :
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g = 0,00428 lit/KN goprLou (tptBetq rcovtro[)

l-ro 6vo <poprr1y6 ue prrxr6 gdpos 38t=372,78KN Xpeto(ovrot

q = 0,00428 x 372,78 * /,6 }{rpa rouotl.to. To nooo out6 e[vqt e]'oXtoro

ornv ouvol,rrq xorovdtr<r-lon rou oXrlprorog Ytq rnv oUYKeKpLl.lev4 6to6popr1.

4.4. ANTIETAEH AEPA

'oncog 6xer n6n ovogepoei 6rov 6vo ocrrtrro Bploretor oe oxettrq

xivqoq trlq npoq Tov odpo t6re ndvo oro otrlpro ovontuooerot piq

oepoduvoprq. Iro oUToK[VnTo troytrl Tnq Ungpnteoeog nou epgov[(erot oro

epnpog Lrepoq rou outorrvqtou Kot rnq unontdoeotq oro n[oo pepoq,

6r1;rtoupye(tot 1-tto duvoprq (oepoduvoprKn) nou ovrtrlOerot ornv r[vqoq. H

oepoduvoprtrrl ouul ovtlotqoq 6[verot qno rrlv oxton :

Wo = Co (4.13)

onou :

11 oxertrrl rqxurnrq olqtrroroq - oepo

n nuKvornrq oepo (tropBoverqt n peYotrUtepq rtpn,

4 ono(o ovrtorotxei otq ordOprl rrlg 0ol'oooog)

n enredvsto npoBolrgg tou oXrlprotoq ot En[ne6o

rdOero npoq trlv x[vr1on rou (pret<.,lnrrr1 enrgoveto )

b ouvrel,eornq oepo6uvol.ltKnq ovr[oroolg

IUtrrqcrrvo ltE ro eyXetp[dro rrlq Bosch, [11], Loppqvetqt :

I  Au'
2

U:

v .

A:

C o i

Co=0,8

Co=1,5

Co=0,6

YLo goprnYo

yro eoprnyo pe pupoutrr6
yto l,eotgopelo
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4.5. EYNONIKH ANTIETAEH KINHEHE

E[vcrr yvtrloro ort to oOporopro rtrlv ctvrtotqoeov rul,[oeoq, TpLFnq

oro d6povo Kcu o6pog onotel,otjv rnv qvt[otqo4 r(vr1or1q ev6g oXtl1tqroq:

Wo=W*+W,+Wo

Irrlv epyoo[o Xpnotponotl0qrov :

1. Ooprrly6 aurox(vr1ro pe XopoKrqptottrd :

(4.14)

Iuvol,trfl po(o (m) :

Aepoduvopu<og ouvrel.eoqg (Co) :

l-lLorog pretontxqg entgdvetog (B) :
'Yqloq prercrlnrrrlq entgdvetog (H") :

Merulnrrq enrgdveto (A) :

Ardprerpog o[ovo (d) :

Auvogu<r1 dropretpog rpoXou (Dor") :

IuvreLeotrlg rp$tlq edpdvtlv (tt) :

Iuvretreorrlg rprBng r<ul.[oecrlq (f") :

Iuvol,trq po(o (m) :

Aepoduvoprr6g ouvre^,eorqq (Ci :

fll,orog perontrqg enrgdvetog (B) :
'YWoq perotntrtlq entgdvetoq (H") :

Merolnrrrl entcpdveto (A) :

Ardprerpoq o[ovo (d) :

Auvotrrrrq 6tdpretpog rpoXoti (Dor") :

Iuvrel,eoqg rprBng edpdvt lv (tt) :

Iuvrel.eor4q tptpng rul,[oeoq (f") :

22.000 ks

0,8

1,95 m

3,69 m

7,20 m2

0,06 m

1,076 m

0,0024

0,019

2. Ooprrly5 outor[vr1to Fe pupou]rr6 rot XopaKrnptortrd :

38.000 kg

1,5

1,95 m

3,69 m

7,20 m2

0,06 m

1,076 m

0,0024

0,019
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3. Aeogopefo pe XopoKrnptortrd :

Iuvol,rrq po(o (m) :

Aepoduvoprxog ouvre^,eorrlg (Ci :

flLorog pertontr<r1q enLqclvetog (B) :
'YWoq percontrrlg enrgdvetog (H") :

Metalnrxq enrgoveto (A) :

Aropretpog o{ovo (d) :

Auvoprrxrl drotrietpog tpoXotj (D*") :

Iuvrel,eorng tptptlg edpovcov (p) :

Iuvrel,eotng tptpng r<ul.[oeu:q (f") :

17.500 kg

0,6

2,00 m

3,20 m

6,40 m2

0,06 m

1,076 m

0,0024

0,019

Eroug unol.oytoUouq eLqg0rl nurvotqro odpo p=1,2 kg/m3 KoL

enrroXuvon gqpurnrqq rnq Ynq g=9,81mls2. H ouvol,rrrl ovr(orooq

rrvrloeolg unoLoyr(eroL oe N ovd KN prrr<rod Bopoug rou rd0e oXqtrrorog, yto

vo eivqr ouyr<pfortrlo prero{u ToUg Tq oXrlproto. Tq qnore^.Eopctro rtllv

unol.oyrotrrcrrv nopouoto(ovtot oro l-pogqpo 2. Ano to ypog4po npoxuntet

6rr ri qvr[orqorl rivrlo4g oe N ovo KN prrrrou Bopoug s[vot peyotrutepn YLo

ro eoprnyo rtrlv 38t. H drogopo e[vqt notru plKpn K61t ouvenolg, ov

npooreQe[ rqt to t<oo-roq rng neptoo6teprlg gOopoq xor ouvttlpqonq nou

dXe;ro goprr'1yo r1rlv 22t yto rtg rdreq ;retogopeg oe gopr[o pE ro

ovrlororXo goprnYo pe puprou],ro rov 38t (ouro 0q dtqvuoet neplnou rq

prod neprnou Xrl,r6trretpo), nporunret ntrlg otKovoptKotep4 e[vqt 11 prerogopo

Ue goprrlyo - pupoul,rd. To l,ecrlgope[o nopouol'ct(er rn prKporepn

61vr[orqoq rrvrloeo-rq r<o0rrlg dXer ror ro prtrp6repo oepo6uvotrttx6 ouvraLeotrl

Co^=0,6. H otrrr<r1 qvr[orqorl ruvrloeulg ou{dver notru orrq preyol'eq roXurrlteg

ener6fl elvot ovol,oyq rou rerpoytrlvou qq roXUrnroq'
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4.6. ANTIETAEH KNIEEOE

EX{uo 4.3.

H ovr[otootl rl,[oeulg (IXnpo 4.3.) oqe[].eror ortq efiogol,oytreg

6ropropgtrloerq nou eXoUV oqv ouventtcl ro odoorpo-rpro vo eXer rl'(oq S(%)

Ldq npoq ro opt(ovtto en(ne6o. H nopol,l,4l,r1 ouvtorc'.roq rou Bopouq

(Q+G)sino oq npoq to dpopro e[vqt ourrl nou anore],e[ rnv ovrfotooq

rl,(oeolg.

H ovr(orqoq ouq Otverqt ono rnv oX6oq :

Wr=(Q+G)sind= mg+- 
^lt + tan2 a

(4.15)

onou :

m=Q+G : q ouvol,u<r1 po(o tou oXtlporoq

o : r1 ytrlvro xtrrorlg rou dpoprou (t)q npoq ro opt(ovrto en(ne6o

9=9,81 m/s2 : 11 enrrdXuvon rnq Bopurntoq rnq Ynq.

s(%)
H tano= e[vqt UtKpn Kot ouvenc'tg Xrop(g preydl'o oqd]';to

100

tan2 q +1* 1 . To ogotrpo on6 ourn rrlv npooeyyto4 e[vqt 0,5o/o yto r].[or1

S=10% rcit 2o/o yro rl,[or1 S=2Oo/o. Ie ourorrvqtodpoproug n rl'ioq 6ev e(vot

preyol,0reprl on6 10% evcil oe vopclpXtoroUg 6po;roug prnope[ vo unepBet rot

ro 15%. Xrrlprq vo l,r1cpOet unoqq qur6 ro opel,rlteo ocpol'pq e[vot :

w"=mgtand=mg*" 100

(Q+G)sino

(4 16)
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H qvr[orooq rd,ioealg e[vor ouvdprrlon rnq 6ro6poprrlq nou oro],ouOe[
ro pEroQoprKo peoo ror npener oe xdoe unoLoyropr6 vo y[veror rpnproru<n
e[droo4 rou 6poprou.

4.7. ANTIETAEH KAMNYNON

H qvr[orqon Kqpnu],rrrv ogefi,erqr ottq Kqunutreg nou nopouord(er o
dpoprog. l-rcl o66orpopo qno oogol,ro e[vor ouvdpqorl rou nLeuprrou
ouvrel,eoul rp$nq, rou e[6ouq rou el,oorrroU, Trlg nor6rqroq rou, Tnq
nreoqg rou Kcu. Tnq roXurqrog rou ouror<rvr1rou. l-rq rq LoonXocpopo
oXqporo Kcrr yrct cluroKLvnrodpopoug n rrpn ourqg rqq ovr[orqonq e[vqr
opel,qt6o ror 6ev LopBoveror un6qrr1.

4.8. ANTIETAEH ENITAXYNEEOE

Ing nporlyoupeveg ovrtordoerg Oecrlpr10r1re dedoprevo ou ro 6xnpq

rtve[rqr pe p(o roXdrqro U. l-ro vq enrreuX0e( ourrl 11 roXriqro, npdner or

Uq(eq nou qnorel,odv ro 6Xr1trro vq enrrcrxuv0oriv qn6 0 drrlg rrlv rolrjrrlro
U. O rrv4rrlpog rou perqgoprro0 prdoou enoprevog npdner vo unepvxqoer
rrg duvdprerg odpove(og orov ro peoo ou{dver rrlv roXur4ro rrvrloetrlq rou.

H drjvopq L6yrrl odpoveroq rnq pd(og 6(veror qno rov runo :

F=mY (4.17)

6nou :

n pd(q nou enrrcrXUveror

11 enrrdXuvoq

Av Z elvqr q etrrrrrfl 60vopr4 ToJV Ktvr']Trlprov rpoXrrlv, Wo rl ol,rxrl
qvtiorqo4 xrvr;oerrlq Kor S(%) 11 rl,io4 rou odoorprilporog, r6re 11 ovr[oroorl

odpoveiog elvor :

Y :

Wu=Z-(W"**^g)
100

(4.18)
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Mnope[ vo Lqg0e[ :

onou :

Wu=my( /+ j ) (4.1e)

oe m/s2 enrroXuvorl rou oXrlporog (4.20)
dU

v=-'dt

(4.21)

j : ouvrel,eotqg npooou[rloeoq yLo nrpLorpeg6prevouq pnxqvroproug

ontr-rg rpoxol, odovrcrrror rpoxor r.r.l,.

i,, : oXeoq petodootlq rou rrBulr[ou roXurqrulv

6,,,6, : ouvtetreordg pe rrpr4 0,03-0,05, Loprpoveror d.,=6r=0,04

G" : Bopog oXrlporog oe nl,qpeg goprro

G : popog oXrlpotog oE l.lEpLKo <poprio

m : q ouvol,txfl po(o rou oXrlporog oe kg

'Ooeg neprooorepeg ordoerg rqver evo 6xnpq, n yevLKq ooeq

neprooorepeq ou(opetuloerg drlproupyei orrlv roxUrnrq rou, rooo nro

evepyopopo y(veror qur6 ro Urrcreopr.Ko prdoo.

4.9. EYNONIKH ANTIETAEH NOPEIAE

To oOporol-lcr rtrlv ovrrorooeov rul.[oeog, rprBnq e6pqvolv, rl,[oec,:g

Kqr enrroXuvoeulg 6[vet rrlv o],trr1 qvr[orqorl nope[og ev6g oXrlpcrroq.

W = W* +W, +Wn +W, +Wu (4.22)

H el,rrrrfl duvoptl rou oXrltrlorog n rou erqorore p6oou odrrou

peroqopoq roorjror Ut rnv otrrrq qvr[orqoq nope(og. O unol,oyropog rrlg
qvr[orqorlg nopeloq e[vot tdtolrepo nol,unl,or<og. flpenel yrcr rdOe Xpovtrrl
onyprl vo e[vqt yvtoo'rq q roX0r4ro rou oXqprotog, n orryprq[q enttqxuvon

i=1+(d,+dri f)?
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rou Kqr 1 xl,rorl rou odoorputporog oe xdOe oqpre[o qg drodpopnq. Mtq

oprero orp$qg npoodyyroq elvqr o XopLopoq rnq 6ro6poprlg nou

e{ero(erot oe nol,rj prKpct rprlporo. l-to rqOe evo rprripo Oeolpe(ror oroOepq

11 roXurqto Kcu [oq pe ro qpttdOporopcr rL0v roxurqrolv rctlv 60o oqpe[otv nou

opr(ouv ro exdorote rpqtrtq. H enrroXuvorl en[oqg Oeope[ror oroOepq ror

ro4 trre ro.l,oyo r4g dtogopdg rtrlv 6uo roXur4rov ralv 6uo oxpofcrlv o4;-re[cr.rv

rou rp4proroq npog to Xpovo nou Xpero(eror ro 6Xqpo vo drovuoel rnv

ororXercil6q ourq onoorooq. Ito0eprl LoprBdverqr Kcu 11 rl,iorl rou 6p6prou

yrcr ro rq0e rpnpq.

Av ro 6[o orpoto otlpe[o tou e(ero(6prevou tptqprorog e[vqr ro or1trle(o

1 rot 2 rote e[vqt :

, ,  -U,+U,t_r =

2

.. _ U, - U,
v=-'  t ,  - t ,

onou :
U : q peo4 rcrxurnrq rou oXrll,roroq yLcr ro e{ero(opevo rpnpo
y : 4 peoq enrroXuvon rou oXrlprorog ytcr ro e{era(6pevo rpqpo
Ur : rl orryl.rioto rolutrlro oro oqpe[o 1
Uz : rl orrypr(oto toXdrrlro oro onpe[o 2
t,' : 4 Xpovrrq ortyp4 oto o4pelo 1
t, : q Xpovrrrl ortyprl oto olipe(o 2

(4.23)

(4.24)

H pe0o6ol,oy(o outtl Xpnotponoul04re orrlv epyoo[o.
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YNONOTIEMOE ENKTIKHE AYNAMHE KAI

TAXYTHTAE TOY AYTOKINHTOY

5.1. ENKTIKH AYNAMH TPOXOY

'Ono-rq 
6Xet ndn ovogepOe[, oro ouroxivqro 6tov out6 Ktvc[tqt,

qoxeiror pro 6uvop4 11 ono[o qvrrorexerqr ornv rrvrlorl rou. l-to vo ouveX[oet

ro cruror(vrlro vct rtve[rqr 1re ourrl rrlv roXrjr1rq rou, 0o npener o xtvrlrrlpog

vo drlprroupye( orov tpoXo (rpoXotjg) tou opofttltrrotog pto roul,oXtotov [or1

rqr ovt[Oernq eopog 60voprq. H 6uvo;.u1 ou'rr1 rol,e[tot el.rrtrq 6uvo1.tt1

r<rvr'1rr1po Kqr unol.oyt(erot on6 ttg noporotcrl oXeoetq :

5.

A/ l
M t

a -

D
" dyn

onou :

Z : e^,rrtrq 6uvo1it1 rpoXou

M, : ponrl orpetlrrlq orov rpoX6

Rorn: 6uvo;rtr4 or<t[vo tpoXou

(5.1)

H ponq orpeqlqg orov rpoXo unol,oyi(etot qno tqv oXeoq :

M, = Moin = Moi,ir7 (5.2)

6nou '  :

Mo : ponq orpdqqg rtvqrqpo

i : otrtrfl oXeo4 peto6ooqg

i, : oX6or1 pero6oorlq rou xtBtor[ou roXutrlrcrlv

i, : oXdorl perodootlq rou dtogoptrou

q : ol,rx6g po0p6q on66oor1g tov Dtdgopt,lv ouornporov

perodooeoq rnq rtvqo4q

Apq n el,rttrq duvoprl e[vqt :



7-Md i t i 20  _2Mo i , i r 0
Rorn Do,

(5.3)

(5.4)

5.2. TAXYTHTA AYTOKINHTOY

H ypopprrrl roXurnrq rou cturoKrvnrou npodpxercu on6 rq ytrlvloKn

rqxfrnrq rou orpocpol,ogopou o[ovo rou Krvnrrlpo. Aurrl preropd],l,eror
ovol,oyo l-le rlq ovoyreq tqg r(vr'1oqg trr5ool rou rrBalrlou roXurrlrcrlv ytcl vcl
rorol,rl[er orouq rrvrlrrlproug rpoxorjg. or rpoxo[ trlerorpdnouv rnv
neprotpogrrq rouq roXrjrqro, Xdprq ornv rp$n, oE ypoptrrrrrl rou
ourorrvtlrou. Ko0trlg e[vqr yvrrlorrl n pon rng yulvrorrlg roXurrlrog
unol,oy[(eror n roXurqro rou pe nq nqpqKdrcrl oXdoerq :

l J=0) ,R , , . ^=qDo,n  - -
r u , '  

i  2

2nn
i 2 i,i,

Dorn - nnDdyn

onou :

n : orpogdg rrvrlrqpo

trl : yovrcrr<ri roXfrrlro xrvqrqpo

trlt : ytrlvrctr4 roXUrqro rpoXou

U : roXUrnrq quroKrvrlrou

Dorn=2Rorn : 6uvopxrl droprerpog rpoXorl

i, : oXeoq perdEoorlq rou rrpcor[ou roXurqrov

ir: oX6oq perd6oor'1q rou drogoptxorj

i=i,i, : ol,xq oX6oq perddoorlq

5.3. ENKTIKH AYNAMH EYNAPTHEH THE TAXYTHTAE

Me rqv poq0ero npoypdprproroq unol,oy((erqr n el,rrrrrl 6tivo;rq rou
ourorrvqrou (Steyr) Kcr. n roXrirrlro oe ouvdprnon rnq ponnq Kqr rtr.rv
orpogtrlv rou rrvqrrlpo ovr[ororxo. H ponn e(vor ouvdprrlorl e[vcrr
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ouvoprnon r(l)v orpoQov, ontrrg e[o].l,ou goiveror qno ro l-pogrlpo 3. Apo
Kor n eArrrr4 duvoprl elvor ouvopr4on rnq roXur4rog Z=f(U).

To 6e6oprevq nou Xpnorponorrl0qrov e[vqr :

i r=6,06

i',',=9,59

i.r=5,47

i,r=3,42

iro=2,19

i.u=1,45

i',u=1,00

n=0,8-0,85

Dorn=1,076m

oXdo4 perddooqq drogoprr<orj
oXeoq perodoorlg nptrlrqg roX0rrlrog
oXeoq perd6ooqq deurepqg roXurqrog
oXdo4 perodooqg rpiqg roXur4rog
oXeo4 perodooqg rdroprrlg roXurrlrog
oXeoq perd6oo4g n6prnrrlg roXdrrlrog
oXeoq prerodoorlg erqg roXurrlrog

Bo0pog onodooqg rou ouorrlporoq prerodoorlq rnq
r[vqo4g yro peyd].q goprnyo, enr],dXrr1re q=0,83

6uvoprrq drdprerpog rpoXou

Ano ro l-pog4trro 4 ponfg - orpog6v Kor roXug - orpogrrtv e[vqr :

Irpoqdg Ponrl loXug

n(rpm) Mo(Nm) N(KW)

1000 547,398 58,82353

1200 618,03 79,41176

1400 667,08 97.05882

1600 686,7 '116,9118

1800 676.89 130.1471

2000 667,08 144.8529

2200 662.175 154.4118

2400 647,46 162,5

2600 618,03 169.1176

O runoq rou oXrll.rorog e[vor : Steyr 1490.230104316x2

Iro Fpdgnpq 5 nopouord(eror 11 el,rnrrl duvopul rou Ktvnrripo yro

roOe oxeoq perddoonq oe ouvoprnon rqg roxfrnrog rou ourorrvqrou ror
yto nLqpeg gopr[o. frrg peyoLeg oXeoerg perodooerg q e],xrrrr1 duvoprl
e[vqr peyo],4 evo.r n roXur4ro rou ouroxrv4rou prKpn, evur oxprpotg ro
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qvr[eero ouppct[ver orrq prKpeq oxdoerq perddoonq rou Krporiou
roXur1tolv. Irq l-pogripore 6, 7, 8, 9, 10 r<qr 11 nopouord(erot q eLrrrrrl

6tivopr4 rnq rdOe oXdorlq prero6ooqq oe ouvdpr4oq rnq roXrjr4rog

neplorpogtlg rou rtvqrqpo ylq goprto 10o/o, 20o/o, 30oA, 40o/o, 5Oo/o, 60o/0,

70o/o, 80o/o,90% Kqt yto nL4peg goprio. l-ro prrrpo goprlo e[vqr prKpn Kqr rl

ovr[ororXq e],rur1 6uvo1"t4. H pdyrorq el,rrrrrl duvoprrl eprgovi(erqL yro rov
oprOpo orpogrrlv nou elvor pr6yrotq n ponn rou Krvnrrlpo ror n popen rng

roprnf].qg e[vqr nopol-toto rnq Kopn0].qg pon4g - orpogrilv. Iro l-pogrlpro 12

nqpouoro(eror nopouoro(ovror ot el,rrtrdg buvd;rerq rou r<tvqrrlpo, yro 6l,eg

TLq roXUtrlreg rou rtpolrtou roXurlrcuv, oE ouvdprrlo4 Tou oprOprou

orpogcov rou orpogoLog6pou d[ovo. Ing pru<pdg roXwrlreg (1n, 2n), onou 4
oXeorl perodoorlg eivot peydl,4, 11 el,rrtrrl dUvoprl e(vqr peyol,q. Avr[Oerq

orrg preydtreg roXUrnreq (5n, 6n), q el,rru<q drjvopq e[vqr nol,ti prrrprg. Iro

l-pogr1;to 13 nopouoto(ovtot or el,xrrreg duvdperq rou r<rvqrrlpo yro nl,4peg
gopr[o, orLq drocpopeg roXUtqreg Kcn rouroXpovo ro dOporo;-ro rnq
qvrioroor1q rtvrloeog KoL rl,[oeog nou nqpouoro(et ro cruroK[vqro ylo ng

drogopeg roXurlreq. To oqpe[o ropnq qurcbv rov Kqpnul,civ eivcrr ro o4pe[o

l,erroupyiqq rou rrvrlrqpo yto nLqpeg goprlo. To ypdgnpq quro 6e[Xver

noreq roXUrqreg 11 noro toXurrlro rou rrBor(ou roXurrjrolv rou 6e6opevou

oXrlprorog pnope[ vo unEpvtxrjoer 14 6uvo1r4 qvr[orqorlg rord rtg dtdgopeg

ouvOrlreq rivqorlg rou.



sl(\
\3
o
F
P
ct
o
I
E
o.\9.
Fg

(f, r

c t Y
=
e'3
9+re

l-
b
I

at\cr
troo.
o
5.s
Irct
ct
t-

(uttt)Pyt



r
s

A E
s2 cL

c

6l
(\l
\9
o
;.
P
o.
o
+
Eq.

\Er

F
F

Y

\3
a
o
a.
P
b
t

at
\J
x
b

ct
Y

\g
$
o
o.
F
b
I

tr\9.
tr
oo.
ct
=.
F
I\E
a.
L

(rutt)Pn



o) \  9p
t O r r ) f - O l r - a

o ! t . t l J1 i 5

ggggEg
$3B3$t
E . E P E t r d
ts

*i'ii'85
I tEFESg!FEFF
+++*++

N
ril'

rf)

s
E,v
f

+

5
o
l.

at
ct
l,
F
l-\D
x
c'
F
U
F
l-
E
b
F
F
ctro

e
r o b
ct 0)
*b.9ro
.o- Al
t- \=

o
F
l-o.
o
I
:t
o
F
F
5.
ct

\J
lo
rs'
Y
lJ
I
.<
lrj

o

1r)(0

{

/

{ \

\

(tt)z



€
F,
oo
I
(t
0)
o-

I
I

$$$$$$F$$
€..9.9e€sses

Et gt Et gt 6t gt gt gt gt

+++tl+*++

@

d  l o l
+ dn-g sE

r$

+
o
ct
F
b

\='
o
:L

CD
a.
ct
D
o
F
g
b
E
F
ct\E
) r
P'
E'

0 t (
b
ct
ct\E
Fg

Y
3
o
F
F
:L
C'

\:t
lO
\E
Y
F
Y

IJJ



I
o-o
I
U
(r)
og

E

t
I

sssssssss
PR8383R88
eegssg€ss

st$stEtEtgtBtgtEt
++{lt*{++

!t
s

'3
+
oo.
P
b

\3
o

(D

ct
ct
f
o
F
g
b
F
bF- b.-

I  rFl  r-
a  - *
-  > - -
q  P to
:  s t l
t-* (r) -

b
U
ct\cr
F
g

Y
F
a
ct

\3
lO
\F.
Y
,-
Y

lrJ

a a o a o o o a
a 9 a a 0 6 6 -e o o a o - 6 6q A o r O o ' b o ' r r
. t ( f ) ( f ) N o l r r

(tt)z



g
o.o
I
(r
COo-

I

sssssssss
6 O o O O O a o o
F N ( f ' $ I O ( o N @ C D

esg  qggegg
t L , | - J H p l J l - | g | ' Jq q q q q o - o - o - o -

EEEEEE888+++||++++

ro
s

A E
9 C t

tr

\3
+
oo.
P
b

\J
o

(D
o.
ct
3
o
P
g
b
E

A F

;  .9<v
a  Y r- -
+  Pco
!  D t t
i  0 r -

b
o
CL\E
F
F

I
F
=.
E

\D
lO
\E
I
F
v
IJJ

(tt)z



o
6

o
I
v(,

E

r
I

:Qssssssss
- 6 6 6 6 6 5 o o
F N ( f ) ! t l f ) ( c | f - @ o l )
gssegge€9
f . - t - P t - l - t - P | J l -o- o- o- o- o- o_ o- o_ o_o o o o o o o o oegeeeeee.s
t t t t t t t t l
6 + 6 l l t ( * d d
t t t t t t t t l

(o
$

\3
I
o
o.
F
b

\3
o

@

ct
c'
3
o
P
F
bg

o)X
cr .)f ol-
F
9  P N
E-  o t l
t_ 0)

b
c'
o.\E
l.
F

-
F

d
\=
to
\E
-
Px
ut

c
52 c!

E

@

0r)z



g
t-o-o
I
v
o.

g

tr

I

sssssssss
- o o a o o o a o
F C { ( r r $ r O ( o N @ O ,
o o o o o o o o o
P P I - P t - P P t r t -o - o _ o o _ o _ o _ o - o _ o -
o o o o o o o o oe e  e  e  e  e  e  9e+++||+++{

t-
s

\3
CL

o
o.
P
b

\=
o

(D

o.
ct
f
o
P
F
b
F
b

i: i.r
d .;i lO
-  < r: -
L .
A - J F

€ b r r
a d
r- G)

b
ct
o.\g'
P
F

v
g
a,
ct

\9
K)
\E
Y

F
Y.<
lJt

q ) a a o o o o o o
o o o o o o o o
o o o o o o o o
@ l ' ' - < o r r ) $ ( 9 C {

0.r)z



s
P
a
o
I
U
&,

g

E
I

I

sssssssss
PR8333R38
q . q  q  o  o  o  o  o  o
I = ? l J P P P P P Pq q o - o _ o . o o _ o _ o -

EEEE8E888++{|++++

rt

\g
I
o
o.
t
b

\J

o
:1
(D

o.
c'
=
o
F
F
b
F

r l -

;  . *o
= ;o
a f J
€ b i r
ao (.1 -

o
E,
ct\E
l-
F

-
g

o
\t
lO
\E
Y
P
Y
d
ltJ

(tt)z



o
P

P.f
xo
P

H
v
llr

I

dE- Es
P i O E : c.3EE IB
l - F C t g -
s * t s H b

EE FEFt++++

O)
$

3
F

o'F'F3
5F
trE
o .P'F'3

<, .?t
F JF Y

O r

5g
7sy i
g'g
i r  'P

8E
o-(o (t
N6
( ' bq .3'9

g xb
6eg'

g  € F,-oss'16
F6e*
o>
o.3
xS.*e
P5
) . qg6
-a
3.9
Eo .
>U
- -rod

\ sF
5e
f " b.s
< l -
l | l o\o

:,
b

O O O O
o o a o
o o o o
o o C ) o
$ (f) c{

o o o
o o o
o o o
o o o
F * t o r O



s
lr)
r

=
Y
I
I

o o
d l - P Y
FSoJEa

iBs**Fg; r;: i's N * d r a
t r i i r 9 F - F E - s F q c

-eI FE e=,i I I 8 8 * g++t+*++++|{

ro

(NvlN) s+"M

F
bo
l.
b
l.

o
\E'

5
o
3
b

o
-

3
Y
ct)
@

t l
C"
l L u
og
(') 0)
C \ b

\ J

P 8f
ct \=
f- >< Fl

E OI
g  v t J
r_* 6t 3

o t6'i'9
Fr
o.
os
at
E
E

\:
10
U\ci
Y
}J

Y

td
\E

o
ct
o
o.
ct
E



5 l

6. YNONOTIEMOE KATANANOEEOE KAYEIMOY

MEOOAONOFIA

Ynol,oyr(ercu n rotovol,t..roq rouo[prou rou oXrlpotog nou eferoorrlKe

oro nporfyorjprevo recpol,oro. O ttjnog rou e[vqt : Steyr 1490.230104316x2. To

dtoypoprpro toX0tqtog - 6tootrlpro (l-pdgnpo 14) Ytq ro outor[vqro

XopoX0rlre rqronrv Oectlprltu<orj unol,oytol"totj, 6tort Loytl rtrlv l.ttxpcrrv

droorqporov rou toXoypogou qrov oduvorog n Xoptq preydLo ogdLpro 11

ovdnru{r1 rou npoy;.rottroU 6po;rol,oyrou. O unotroytoprog 6ytve Ytq rn

6rq6popn Oeoool,ovir<qg - Koteprvqq on6oroo4q 62 km. H 6to6popttl

Xtilpiorqxe oe 80 rprlporo. To 6e6oprevo Unroq drodpopqg, toXdrrlro

ourorrvqtou, rl,foq o6ootpt,lprqroq, Xp6vog rot oX6or1 prerd6ooqg go[vovrot

orov n[vqrq 1.

I4pero Mnroq

6todpopqg

(km)

ToXurqro

(km/h)

Kl,ion

(o/oo)

Xpovoq

(min)

ToXurqto

TOU

ruporr[ou
rOXUrqtc,lV

1 0 0 -10 0 1n

2 0,003 5,58 -10 0,059 1n

3 0,005 7,68 -10 0,077 0

4 0,011 6,65 -10 o,127 2n

5 0,014 9,79 -10 0,151 2\

6 0,019 13,46 -10 0,177 0

7 0,03 12,43 -10 0,227 3n

8 0,036 15,66 -10 0,254 3n

9 0,052 21,53 -10 0,304 0

10 0,07 20,42 -10 0,354 4\

11 0,o74 21,41 -10 0,366 4r1

12 0,12 24,45 -10 0,401 4n

13 0,168 33,62 -10 0,501 0

14 0,195 32,4 -10 0,551 5n

15 0,241 36,93 -10 0,631 5n

16 0,443 50,78 -10 0,906 0



17 0,485 49,35 -10 0,956 6n

1B 0,592 53,55 -10 1,081 6n

19 0,818 60,16 0 1,32 6'r

20 1,922 63,65 1,64 2,39 6n

21 3,651 62,6 1,51 4,22 6n

22 5,012 62,08 '10 5,54 6n

23 5,149 60 10 5,675 0

24 5,197 56 10 5,725 5n

25 5,882 56 -10 6,46 0

26 5,928 54,24 -10 6,51 6n

27 6,482 67,74 -2,2 7,055 6n

28 7,233 73 -2,2 7,695 o '

29 8,307 73 0,52 8,595 6n

30 10,375 66 0,52 10,38 6n

31 12,347 66 -o,43 12,175 6r

32 14,477 67,5 -0,43 14,09 6'r

33 16,155 67,5 6,2 15,585 6n

34 17,587 57,8 -6,2 16,985 6n

35 18,16 67,2 6,2 17,535 6n

36 18,851 71 0 18,135 6n

37 27,636 6B 0 26,185 6'r

38 29,035 6B 4,5 27,42 6'1

39 30,73 55 -4,5 29,075 6'r

40 31,671 65,41 0 30,015 6n

41 33,731 65,41 5 31,905 6n

42 35,283 55 5 33,455 0

43 35,328 51,7 5 33,505 5n

44 35,634 58 5 33,84 5n

45 36,05 58 12,5 34,275 5n

46 37,35 58 6,3 35,62 5n

47 38.085 58 -3,4 36,385 0

4B 38,132 55,4 -3,4 36,435 6n

49 40,11 75 -3,4 38,255 6n

50 40,589 75 36,3 38,64 6n
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51 40,83 60 36,3 38,855 0

52 40,877 53 36,3 38,905 5n

53 41,163 40 36,3 39,275 0

54 41,193 33,4 36,3 39,325 4n

55 41,305 33,4 22,6 39,53 4n

56 42,903 33,4 -19,06 42,405 0

57 42,93 33,3 -19,06 42,455 5n

58 43,23 60 -19,06 42,84 0

59 43,279 59,16 -19,06 42,89 6n

60 43.992 80 -19,06 43,505 6n

61 45,162 80 -4 44,385 6n

62 47,163 77 -4 45,915 6n

63 48,227 77 -11,2 46,745 6n

64 48,659 80 -11,2 47,075 6n

65 48,851 80 -13,3 47,115 6n

66 49.662 80 -15 47,725 6n

67 50,4'1 80 17,2 48,29 6n

68 50,697 60 17,2 48,52 0

69 50,745 55,7 17,2 48,57 5n

70 51,186 55,7 -9,96 49,05 0

71 51,232 53,9 -9,96 49,1 6n

72 52,335 79,8 5,5 50.095 6n

73 53,1 69 -8,25 50,715 6n

74 54,174 80 -8,25 51,58 6n

7s 55,211 80 7,1 52,36 6n

76 56.325 60 7,1 53,315 0

77 57,335 56,28 3,2 53,695 5n

78 59,75 56,28 -0,8 55.945 0

79 59.796 53,5 0,8 55,995 6n

80 61,95 65,5 -0,8 58,185 6n

Il(vorqq 1. Aedoprevq rou gopulyoti Styer Yto rn 6todpotrttl Oeooql.ovixnq -

Koteprvrlg. (Irnv re^,euro[q ornl,n rou n[vqrcq ro 0 oqpo(vet 6tt rotrr(o

TqxUrnrq rou rtBtrlr[ou roXutrltcrlv 6ev e[vot oe odpntre{q).
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Ie xclOe evcr 6roorrlpo unol,oyl(eror n ovr(orooq nope[og. Or
ovrrorooerq ropnul,o-rv oecrlpouvror otrreLqreeg. H el,r<rrr<r1 6uvoprl Tou
Ktvqtqpo tootjtqt pE Tnv qvr[orqorl nope[oq. Tq qnorel,sol,lqrq eLr<rrrrlg
drjvoprrlg - 6roo14;.ro go[vovrcrL oro l-pdgripo 15. Ano rqv el,xnxrl 6uvopul
TOU KLVrlrflpO npoxunrer n ponn rou KcrL ono rlv roxurrl'ro or orpogeg rou.
l-rq rdOe dvq rlrnuq n roxu-r4ro 0ecopeiror oro0eprl Kcu. ron ue ro
111lroOpototrro rttlv roXurrlrrr-rv rtrlv duo oqpreio.rv rnq e[e-ro(6pevr1g
onoorooqq. Irooepog en[ong oecrlp4orlre Kor. o oproprog orpocpcrlv rou
xrvrlrrlpo. Iuvenc,rg qno ro droypoppto ponnq - orpogcrtv (l-pdg4po 1G)
nporunrel To oqpe(o ],erroupy(og rou r<rvqrqpo, qpq Kqr n erdrrfl
rq-rqvol,t,t-lorl r<ouo[prou yrcr roOe neptnroorl.

Iro rpqpiclrq nou q ovr[otoorl eivot opvqrrrrl 11 ro xrBcrlLo rqxurrlrotv

e(vqr oro verpo l,oprpoveror orov unol,oyropro n rorovol.trlorl ylq

Letroupy[ct oro pe],ovr[.
'Eoro orr ro dtdorrltrro nou e{ero(eror eXer onerpooro pnKog dl Kqr o

Xp6vog nou Xpeto(etot yrq vq 6rovu0e[ e(vor dt. H ro'Xuq N" eivor yvcrlorrl
(roouror pe ro yrvotrrevo rrlg el,rnxqg drivoprnq KctL rqg roXurrlrog) r<ot b"
a[vqr 4 erdrxrl rorqvdl,oon yrct ro 6e6oprdvo orlprelo ],erroupy(og.

Apq n Kqrqvq^,ooq unol,oyr(eror on6 rq oXeorl :

dmu = b,N"dt

E6<rl o Xp6vog e[vqr nenepool-ldvog dt=t,*,, - t, Apo:

(6.2)

ffiu =

H roXtig yro ro0e droorqpo e(vqr oro0epr1. Apo :

Mou=Nu lMo,
2nn

= c (oro0ep6) (6.3)

Iuvenolg ro b"

rou l-pogflporog 16.

t,u

Ib"N"at
ti

N^=N" -
a

npoodtop[(eror trrovoorlpovroqno ro oqpe[o (n, Mo.)
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Arl^.odn ro b"=oroOepo oro 6rqotnpq Kor enoprevcrlg e[vqr :

t ,*,
ffit = N.b" Ia, = N"b"(t,., - t,)

(
L i

H tolug N" Kqr o Xpovog t,, t,*, e[vot yvtrrorog ev<rr npener vo
npoodroprorei q erdrrq rqrovdLc,Jorl rouo[prou bu. Aoycrr r4g 6uor<o].roq nou
unopXet Ytcl rllv e[oodo o].trlv rtrlv rtpc,lv rrlg er6u<r1g r<orovol.trlonq rouoil-rou
orov ql,errpovu<o unol.oyrorrl, our4 unol,oyi(eror on6 rr1 oXdorl :

h  = l (  l (  hu e  , ,  u e , .  u u e n  ( 6 . 5 )

onou :

b"n r rl et6rxrl rcrrqvq^.tlloq rouo(trrou rou ruvr1rr1po yto ro tr-reytoro
opr0pro orpogrrtv Kqr ro 1,teytoro gopr[o.

K," : ouvrel,eorrlg nou e[oprdror qno rov eKqotore opr0pr6
otpogcrlv.

K, : ouvrel,eorqg nou e{oproror qn6 ro erdorore gopr[o rou
rrvqrqpo.

Or npeg rov K.uu Kclt Ku 6lvovror qno rct l-pogrlproro 17 Ko[

ovr[ororXq. or ropnrj].eg rcov M6, K," Kot K, erodyovrcll oro uno].oyrorr1
popqn ntvdxrrlv.

H el,rrrrq 60vopr4 roourqr xoOe gopo pre qv ovrforqoq nope[og:

2i,i14

(6.4)

(6.6)

1B

pE

Z = Moy',irn =W = Mo,
Uon

2

Ot orpogeg npordnrouv qno rr1 oXeorl :

tt = nl?'" =
I r l  z

WDo,

ui"i.
h - t a

I I  
-  -

ft Dorn
(6 .7)
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[-ro n orpocpdg ono l-pdgnpq 3 nporunrer pe ypqpprrxrl nopeprpo],q ro
Mo. l-to n/n,u" qno ro l-pog4po 17 'co K," Ko! yro Mo,/Mo on6 ro r-pdglpo 18
ro Ku, en(oqg pe ypqpprrrl nopepFoln. Apo npoodropi(eror ro b", enoprdvcrlg
Kqr ro mo, 6ql,odrl 11 rorovdLrrlorl rouo[prou ylcr ro ouyKeKprpevo 6roor4pro.
l-rq rq rp4poro onou 4 ovr[oroo4 e[vor opvrlrrrq n pn6dv Kcu ro rrBolno
roxurrlrolv e[vqr oro " verpo n npqypqrrr4 roxuq e[vor tr1466v. 

'Eror

LotrrBoveror o rrvrlqpoq vcr l,erroupye[ oto pe],ovrr 1000 rpm Kor n
rqrqvql,Looq 6(veror qn6 rq oXdoq :

f f i t = b e ( t i _ / - t i )

6nou:

bo n rorovoLcrloq rouo(prou oro pel,ovr[.

H erdrrq rorovoLororl rouorl,rou rou 6e6opevou
peyroro opr0po orpogr..rv Kot oro nl,rlpeg goprio e[vqr
Iro pel,ovr[ yto n=1000rpm q r<orovol,rrlo4 xouoil-rou e[vqr
ouyKpr.nKo ororXs[o 112 - IX. 15-28]).

(6.e)

cruToK[vnTou oTo

b"n=0,238k9/KWh.

bo=2kg/h. (Bl,ene

A0pot(ovtqq rtq KotqvqLt,toerg 6l.crlv ttov drqorqprotolv nporunrer 11

ol'trfl KorqvqLc,lon yrcr rqv drodpoprl oeoool,ovrxqg - Korep[vng trrrjr<oug 62
km.

rro o4pe[o quro 0eo-rpe[ror or6nrgo vq nopouorqorei ypogrro nulg
peroBoLtrErqt rl etdrrrl rqrqvdl,oorl rouo[prou rou e{ero(6trrevou oXriproroq
yro p(q ovriorooq r(vqong xoprq rl,io4 rou odoorptrlpqroq Kor xopiq
enrrdxuvorl Kcu n ovr(ororxrl rorovdl,c,:o4 rouo[prou ovd 100km. H
rqrqvdl,ooq xouoitrrou yrcl onooroorl L unol,oy[(eror og e{rig :

ffitrt = b,Nut (6.10)

onou:

ffio^ I l'l r<orqvqLtllo4 rouoiprou yrcl onoorooq L

b" : q erdrrrl rqrqvql,tllorl r<ouo[prou

N. : rl roXug rou oXr;porog

t : o Xpovog nou Xpero(eror ro oXrlpro vq 6rqvuoer rnv onooroorl L



onou :

H roXug unl,oy((e'rot qn6 rq oXdorl :

Nu= zu

U : 11 roXUrnro rou oXrlporog

Z : r1 eLrrrxq duvoptn rou oXtltrrotoq

KclL o Xp6voq on6 t4 oXdorl :

(6.11)

(6.12)t=L
U

l-ro L=100km unol,oyl(etot q xorovo],oJon Kquolptou ovd 100km. Iro

l-pogrlpo 19 nopouoto(etot q et6trrl rqrqvql,oron Kor oto l-pugqpto 20 q

rorovol,rrloq qvo 100km, yto rrlv dedopevrl ovr[otootl rivrlcrqg, orrq

drogopeg oXeoetq perodootlq rou rtBo-rr[ou roXuttlttrtv oE ouvqprnon rnq

roXrjrrlrog rou goprrlyorj. H rqrqvdtroo4 6norg Kqt n etdtrrl rorovol,urorl

eivqr preyoLursptq ytq rtg peyol,eg oXdoerg trrerddoonq Kqt ptKporeptq Ytq

rtg prxpeq oXeoetg perddootlg. Kq0e oXeol petodootlq nopouoto(et evo

el,oXroro nou e[vot nepinou oto ptdoo rov orpocpcr.lv rou otpogo].oQopou

d[ovcl. Or roprnrj],eg nou qvrtorotxoriv otrl 4n rot 5n toXUr4Tq Kqt I'tyo 11

roprnrjtrrl rnq 3nc toyurqtoq, 6ev nopouotd(ouv ourrl rn popgn l'6Yco rnq

npooeyyroqq ornv etdtrrl rorovdl.trlotl rouo[trtou, nou ytverot ps roug

ouvrel,eordq K, KoL K,", ot ono[ot entcpdpouv 6vq ogo]'po 10 - 15 %.
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6.2. ANOTEN EEMATA

H rqrqvdLrrloq rouolprou ylo rn 6rodpopul ro-lv 62km oeoooAovir4q -

Koreptvqg npodruqe 28,393k9 \0,00212365 kg/km KN (prrrou gopriou).

rro l-pogrlpo 21 go[veror q ovr[oroorl ru],roqq, 4 onolo qnorel,e[ ro
peyol,urepo nooooro rnq oLrrrlq ovr[orooqg. [lopouord(et prrrpdg
ou[operooerq roOcrlg e[vor ovo],oyq rrlg roxurnrqq, onou 11 roxurrlrq yrcr ro
goprqyo nopouoro(er grrpeg peropol,dg.

Iro l-pdrpqSta 22 gotveror q ovrioroo4 rprB4g oro 66povq, n ono[q
e(vqr oroOepq ror ovefdprnrn rrlg roXurnrctq rou ourorrvflrou KoL rnq
dtodpotrrqg. H ouptrtetoXtl rnq ornv ol,u<r'1 qvr[orqon e[vor el,oXror4 Kcu orlq
neprooorepeg peLereg 6ev Loprpoveror unoqrl.

Iro l-pdgqpro 23 rpolveror n oepoduvcprrrl ovr[orooq n ono[o
epgovr(el onpqvnKeq ou{otrleroroerg roOc,lg e[vqr ouvoprrlorl rou
retpoycr-lvou rnq roXurqtoq. To noooor6 rng orn ouvoLu<rj ovr[orqoq e[vor
nep[nou 15o/o ro9<isq npoKerrcu yrcl preyol,o goprnyo onou n peon roXur4ro
rou etvqr prxporepq torv B0km/h.

Iro l'-pocpquo 24 go[veror q ovr[orooq rl,loecog, 4 ono[o eivqr prKpn

oe ouyr<proq pe rnv oArrrl ovr[orooq roOutg n drodpo;rq eivqr oXe66v
en[ne64. l-1opo],l,4Lo epgovi(er opvqru<eq rrpreq rq0oq dXoupre opvqrrrrl
xl,rorl rou odocrrpultrrorog.

Iro l-pdgqpo 25 golvetot t'1 ovtloroon EnrrcrxUvoeulg. Zrqv err(vr1or1
rou oXrjprqrog, e[vqr o onpcrvrrKorepoq nopoyovrqq nou outrrBol,AeL orrlv
oArxrl ovr[oroo4. Irn ouveXero rnq 6ro6poprr1g, r<oOrilg ro ourorivqro

nopouoro(er prrpeg ou[operuloerg rqg roXurnrqq rou, n oupperoxn rnq
e(vqr ULKpn. Ing enfpovd0oerg noipver opvrlrrrrl rrpn.

Iro f-pd<p4po 26 go[verot q rcXrjtrlrq Kor q r<tr(or1 rou odoorpoprorog.
'Orqv ou[dveror r'1 rtrior1 rou dpoprou peurlveror 11 roXrjrnrq rou goprr1yo0.

Iro l-pdgrypa 27 go[verot 4 etdrrrl rqrqvdl,oorl rouo[prou. Irq oqpe[o
onou pq6evt(etot q etdtxrl rotovol,urorl, r1 ol,rrrl qvr[otqoq e[vor opvqru<r1 11
ro rrptrlno roXurrlrcov Bp[oxerqr orn Oeoq "verp6".

Iro l-pdg4po 28 go[veror 11 peroBo].n rnq enrrdXuvonq rou oXrltrrorog
yLcr rcr drogopo oqpe[o rqg dtodpopnq.

Iro l-pdcpnpq 29 go[veror 11 roXuq nou onqrre(rcrr vo unopXer orouq
rtvqtqptouq tpoXouq rou oXtlptotoq Kqr n roXug nou npener vcl onodcrloer o
rrvrlr4pog Kqrd rq droprelo rnq drodpo;r4q. Ko0crlg undpXer dvog poOprog
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qn66oonq n-0,83 n Loxfq rou Krvnrrlpo e(vor ndvrq preyol,wepq on6 ulv
roxu rrrtv rrv4rrlpurlv rpoxrrlv. 'orqv 

n roxdq orouq rpoxouq e(vor opv4rrrn, 1
roXrig rou Krvrlrqpo p46ev[(eror (o rtvqtrlpoq Lerroupye[ oro pe],ovri).
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7. EYI'KPIEH KATANANOEHE KAYEIMOY NEOOOPEION

KAI OOPTHTON ME TA EIAHPOAPOMIKA OXHMATA.

EYMNEPAEMATA

l-ro rq 6to6popt1 Oeoool,ovirnq - Korep[vqg ext6g on6 to goprqy6

e{eroorqre, oro n},o[oto rnq ntuXror1g epyoolog rou onoudootrl

Koupronoutrou, Kot n rorovdl,trlorl otdqpodpoptxtr3v oXqpdrcuv. To

onorel,eoporo nou npoeKuLpctv ytcl Tnv KotovqLLdoq rouo(prou oe kg/km &

KN trrrxrou gopt[ou eivot :

TYNOE OXHMATOE KATANANOEH

(kg/km KN)

Auror<[vqro o.00212365

Apro[oototXio q].errpor<[vr1tr1 trle evepyeto qno

0eppo$,eKrptKo oro0pro 0,00056677

Apo[oororyio q],errpor<[v1tr1 pre evepyeto ono

rn  A.E.H. 0.00046687

Apro[oororXlo q],errpor[vr1q pe evepyeto ono

udpoqtrerrptxo o-ro0;.ro 0.00025892

Apro[oororXro 6q(el,ox[vr1rr1 0.00037717

E(vor oogdq qn6 to nopondvtrl onotel,doporo 6rt qn6 evepyetorq

dnoqrl, n perogopq pe ro or6qp66popro elvot roro no].ti otKovopLKorepn

evqvtr rou outoxtv4tou. Iro ot6qpodpopro orKovoptKorepn e[vqt n

6r'1(el,ortvnrn 5L€n. H rlLerrporrvrlrq 61,€n eivqt otKovoptr6rep4 provo orov 11

evepyero npoepXetor crno u6poril,errptrotig crtoOpolig, npoypro nou 6ev

ouprpo[ver ornv E].].odq. 
'lotrtg 

ouprgeper oe Xolpsg pe no],].eg u6qronroJoeLg.

H drogopo ouul prero[u rov clurortvrltulv Kctt rou otdrlpodpopou,

oge[],eror oro orr n qvr[otqon nou epgovr(ouv rcl otdlpodpoptKcl oXrlporo

e[vqr no],u pLKporepn qno rnv ovriotoot'1 TCDV ],eogopelolv KclL rtrlv

gopulyrrlv. Ito l-potpnpo 30 go[vovtot ot ovrtcrtooetg rivqoqg rov
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ouyKprvopevt,lv otdnpodpoLltKov Kqt odtKt,lv oxnpctrov nou ovo(Pdp0rlrov

noponovor. Oo[veror 4 ireyoL4 dtogopo nou dXouv trrero[u rouq. To rpo[vo

ruvouvrqr nqvttl oe ordrlpodpotrru<eg ypqppeq pe onotel,eopro vq epgovt(ouv

notru UrKpn qv'r[orqoq r<utrroqg xoOrrlg o ouvte],eor1q rul.[oetrlg toug e[vot

nol,u prrp6q (foo=0, 0014<<foe-0, 019).
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8 l

l. Anort\6oporo cvr(oroorlq xuh(oe@q Yro pn ripepn r(vr1oq'

ToXurrlro

(Km/h)

Av'r(oroo4
x(,)ptq

ovoprol,(eq
16ootptll.totog

(N/KN)

Avriotoorl
EnrBor4you

(N/KN)

Avrioroo4
Aeogope[ou

(N/KN)

Avtiotoorl
Oopqyou

(N/KN)
,| 19 10,01 10,01 10,01

2 19 10,o2 '10,03 '10,03

3 19,01 10,05 10,06 10,o7
4 19,02 1 0 , 1 10,11 10,13

5 19,02 10,15 10,18 10,21

6 '19,04 10,22 10,26 10,3
7 19,05 10,29 10,35 10,41

8 19,06 10,39 10,46 10,53
19,08 10,49 10,58 10,67

'10 19,1 10,6 10,71 '10,83

11 19,12 10,73 10,86 11

12 19,14 10,87 11,03 r 1 a

't3 19,17 11,02 11,21 11,4
4 A
t + 19, '19 11,18 11,4 11,62

1 5 19,22 '11,35 11,61 11,86
'16 19,25 11,54 11,83 12,12

1 7 19,28 11,74 12,O7 12,39

18 19,32 11,95 12,32 12,68

1 9 1 0  ? ( 12,17 12,58 12,99

20 19,39 12,41 2,8e 13,3' l

21 19,43 12,65 13,15 13,65

22 19,47 12,91 i3 ,46 14,01

23 t9 ,52 13,18 n3,76 14,38

24 19,56 13,47 14 ,  t z 14,77

25 19,61 13,76 14,47 15,17

26 19,66 14,07 14,83 15,59

27 19,71 14,39 15,21 16,03

28 40  77 14.72 15,6 16,49

29 19,82 15,06 16,01 16,96

30 19,88 15,42 t6,43 17,45

31 19,94 15,78 16,8t 17,95

32 20 16,16 17,32 18,47

33 20,06 16,55 t7,78 19,01

34 20,13 16,96 18,26 19,57

35 20,2 17,37 16,76 20,14
36 20,27 17,8 19,26 20,72
37 20,34 18,24 19,78 21,33
38 20,41 18,69 20,32 21,95

39 20,49 19,15 20,87 22,59

40 20,56 19,63 21,44 23,24
41 20,64 20,12 22,01 23,91
42 20,72 20,62 22,61 24,6

43 20,81 21,13 23.21 25,3

44 20,89 21,65 23,84 26,02

45 20,98 22,19 24,47 26,76

46 21,07 22,74 25,12 27,51

47 21,16 23,29 25,79 28,28
4B 21,25 23,87 26,47 29,07
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49 21,35 24,45 27,16 29,87
50 21,44 25,05 27,87 30,69
51 21,54 25,65 28,59 31,52
52 21,64 26,27 29,33 32,38
53 21,75 26,91 30,08 33,25
54 21,85 2 t , 5 5 3U,U4 34,13
55 21.96 28,21 31,62 35,03
56 22,07 28,87 32,41 35,95
57 22,18 29,55 33,22 36,89
58 22,29 30.25 34,04 37,84
4 0 22.4 30,95 34,88 38.81
60 22,52 31,67 35,73 39,79
o l 22,64 32,39 36,59 40,79
62 22,76 33,14 37,47 41,81
63 22,88 33,89 38,32 42,85
b4 23 34,65 39,27 43,9
65 23,13 35,43 40,2 44,96
oo 23,26 36,22 41,13 46,05
67 23,39 3 t , u 2 42,O8 47,15
68 23,52 37,83 43,05 48,27
AO 23,65 38,65 44,03 49,4
70 23,79 39,49 45,02 50,55
71 23,93 40,34 46,03 51,72
72 24,O7 41,2 47,05 52,9
72. 24,21 42,07 48,09 54,1
74 24,35 42.96 49,14 55,32
75 24,5 43,85 50,2 56,55
t o 24,65 44,76 51,28 57,B
77 24,79 45,68 52,37 59,07
78 24,95 46,62 53,48 60,35
79 z c ,  I 47,56 54,b 61,65
BO 25,26 48,52 55,74 62,96
81 25,41 49,49 56,89 64,3
82 25,57 50,47 58,06 bc ,o+

83 25,73 51,46 59.24 67,01
84 25,9 52,47 60,43 68,39
B5 26,06 53,48 61,64 69,79
86 26,23 54.51 62,86 71.21
87 26,4 55,55 64,1 72,64
88 26,57 56,61 65,35 74,09
89 26,74 57,67 66,61 75,55
90 26,92 58,75 6  / ,U9 77,03
9'1 27,O9 59,84 69,18 78,53
92 27.27 60,94 70,49 80,04
93 27.45 62,05 71,81 81,57
94 27.64 63,18 73,15 83,12
95 27.82 64,32 74,5 84,69
96 28,01 65,4 t 75,87 86,27
97 28,2 66,63 77,25 87,86
98 28.39 67,8 78,64 89,48
99 28,58 68,99 80,05 91,11
'100 28.77 70.19 81,47 92,75
'101 28.97 71,39 82,91 94.42
102 29 72.62 84,36 96,1
103 29.37 73,85 85,82 o7 7q

104 29,57 75,1 87,3 oq 61



105 29,78 / b , 3 5 BB,8 101,24
106 29,98 77,62 90,3 102,98
107 30,19 t 6 , 9 1 91,83 104,75
108 30,4 80,2 93,36 106,52

109 30,6'1 81,51 94,9'1 108,32

110 30,83 82,82 96,48 110,13

111 31,O4 84, '15 98,06 111,96

112 31,26 8 5 , 5 99,65 113,81

1'13 31,48 86 ,85 101,26 115,67

114 31.7 88,22 102,88 117,55
'115 31,93 89,59 104,52 119,44
116 32,15 90,99 fi6,17 121,35

117 32,38 92 ,39 107,84 123,28
118 32,61 93,8 109,51 125,23
1'19 32,84 95,23 111,21 127,19
120 33,07 96,67 112,92 129,17
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ll. Anorel,6oporo qvr(oroo4q x[vr1o4q.

ToXurrlro
(Km/h)

ToXeIo
Enrponxq

360 t
(N/KN)

Tole(o
Epnopr14

600 t
(N/KN)

Kolvn
Epnoprxrg

693 t
(N/KN)

Kotvrl
Epnoptxrl

600 t
(N/KN)

ne(l)9opero
17,5 t

(N/KN)

Oop14y6
22t

(N/KN)

Ooprqyo pe
pul.roul,r<6

38 t
(N/KN)

1 1,276 1,436 1.436 1,436 19,131 19,131 19,131
2 1,279 1,439 1,439 1,441 19,137 19,136 19,138
J 1,283 1.444 1,445 1,45 19,147 19,149 19,15
4 1,29 1,452 1,453 1,461 19,161 19,165 19,166

1,298 1,461 1,464 1.476 19,179 19,184 19,187
b 1,308 1,473 1,477 1.495 19,202 19,209 19,213

1,32 1,487 1,492 1,516 19,228 9,236 19,243
B 1,334 1,503 1,509 1,541 19,258 19.271 19,278
o 1,35 1,521 1,529 1,57 't9,292

l 9 ,3UU 19,317
10 1,367 1,542 1,552 1,602 19,33 19,35 19,361

1,386 1,564 1.576 1,637 19,373 19,397 19,41
12 1,407 1,589 1,603 1,675 19,419 19,448 19,463
4'r. 1,43 1,615 1,632 1,717 19,469 19,503 19,521
14 1,455 1,644 1,664 1,762 19,524 19,563 19,584
15 1,482 1,675 1,698 1,81 19,582 19,627 19,651
'16 1,51 1,708 1,734 1,862 19,645 19,696 19,723
1 7 1.541 1,744 1,773 1,917 19,711 1 9 ,  / 6 9 .10 700

18 1,573 1,781 1.814 1,976 19,781 t9,846 19,88
19 1.607 1,821 1,857 2,037 19,856 t9,gZU 19,966
20 1,643 1,862 1,902 2,102 19,934 20,014 20,056
21 1,681 1,906 1,95 2,171 20,017 20,105 20,151
22 1,72 1,952 2.001 2.243 20j04 20.2 20,251
23 1,762 z 2,O53 2,318 20.194 zlJ, 20,356
24 1,805 2,051 2:08 2.396 20,289 20,404 20,464
25 1,85 2,103 2,166 2,478 20,387 20,512 20,578
26 1,897 z , t ? o 2,225 2,563 20,49 20,625 20,696
27 1,946 2,214 2,287 2,652 20,597 20,742 20,819
28 1,996 2,273 2,352 2.744 20,708 20,864 20,947
29 2,049 2,334 2.418 2,839 20,822 20,99 21,079
30 2J03 2 ,39  r 2,487 2.937 20,941 21,12 21,216
31 2,159 2,463 2,559 3,039 21,064 21,255 21,357
32 2,217 2,53 2,632 3,144 21,191 21.395 21,503
33 2,277 2 , 6 2.708 3,253 21,322 21.539 21,654
34 2,338 2 , 6  l 2 . l a l 3,365 21,45rj 21,687 21,809
35 2,402 z , l 4 2,868 3,48 21,595 21,84 21,969
36 2,467 2,821 2,951 3,599 21,738 21,997 22,134
37 2,534 2,899 3,036 3,72 21,885 22,158 22,303
38 2,603 2,979 3,124 3,846 22,036 22,324 22,477
?o 2,674 3,062 3,214 3,974 22,191 22,495 22,655
40 2,747 3,146 3,306 4,106 22,35 22,669 | 22,838
41 2,821 3,233 3,401 4,241 22,513 22,849 | 23,026
42 2,897 3,322 3,498 4.38 22,681 23,032 | 23,219
43 2,976 3,413 3,597 4,522 22,852 23,22 23,416
44 3,056 3,506 3,699 4.667 23,027 23,413 23,617
45 3,138 3.601 3,803 4,816 23,206 23,61 23,824
46 3,221 3,698 3,91 4,968 23,389 23,811 24,035
47 3,307 3,798 4.019 5,123 23,576 24,017 24.25
48 3,394 3,899 4,13 5,282 23,768 | 24,227 24.47
49 3,483 4,003 4,243 5,444 23,963 I 24,442 I 24,695



85

50 3,574 4,109 4,359 5,609 24,162 24,661 24,925
51 3,667 4,217 4,477 5,778 24,366 24,884 25,159
52 3,762 4,327 4,598 5,95 24,573 25,112 25,398
( ? 3.859 4,44 4,72 6.125 24,784 25.344 - 25.641
54 3,957 4,554 4,846 6,304 25 25,581 25,889
6 q 4,O57 4,671 4.973 6,486 25,219 25,822 26,142
co 4,159 +,  /ug 5 ,1U3 6,671 25,443 26,068 26,399
57 4,263 4,91 5,235 6 ,86 25,67 26,318 26,661
58 1 ,369 5,033 5,37 7,052 25,902 26,572 26.928
6 0 4,477 5,158 5,507 7,247 26j37 26,831 27,199
60 4,586 5,286 5,646 | ,44r l 26,377 27,O95 27,475
o l 4,697 5,415 5,787 7,648 26,62 27,362 27,755
oz 4,811 5,547 5,931 7,853 26,868 27,634 28,O41
63 4.926 5,68 6,077 8,062 27,12 27,911 28,33
o4 5,042 5,816 6.226 6 , 2 / 4 27,375 28,192 28,625
65 c ,  I o l 5,954 6 ,3  | 6,4U9 2 t ,635 28,477 28,924
oo 5.282 6,094 6,53 8,708 27,899 28,767 29,227
o / 5,404 6,237 6,686 8,93 28,167 29,062 29,536
o d 5,528 6,381 6,844 9,156 28,438 29,36 29.849
69 5,654 6,528 7,OO4 9,384 28,714 29,663 30,166
70 5.782 o , b / o / ,  t o o 9 , 6 1 6 28,994 29,971 30,489
71 5,912 6,827 7,331 I ,852 29,278 30,283 30,815
72 6,043 6,98 7,499 10,091 29,566 30,599 31,147
l 5 6,176 7.135 7,668 1U,333 29,656 30,92 31,483
74 6,312 7,293 7 ,84 10,578 30,154 31,245 31,824
7 q 6,449 7  A R . ) 8,015 10,827 30,454 3'1,575 32J69
76 6,588 7,614 8,191 11,079 30,758 31,909 32,519
77 6,728 7,777 8,37 11,335 31,066 32,248 32,874
7B 6,871 7,943 8,55' l 11,593 31,378 21  601 33,233
79 7,015 8,111 8,735 11,856 31,694 32,938 2 ?  6 0 7

80 7J62 8,281 8,921 12,121 32,014 33,29 33,966
81 7,31 8,453 9,109 12,39 32,338 33,646 34,339
82 7,46 8,628 o ? 12,662 32,666 34.007 34,717
q ? 7,611 8,804 9,493 12,938 32,999 34,372 3 5 , 1
B4 7,765 8,983 9,688 13,216 33,335 34.741 35,487
B5 7.92 9,164 9,886 13,499 33,675 35,115 35,879
86 8,078 9,347 10,086 13,784 34,019 35,494 36,275
87 8,237 9,532 10,289 14,073 34,368 35,876 36,676
88 8,398 a 74o 10,493 14,365 34,72 36,264 37,082
R q 8,561 9,908 10,7 14,661 35,076 36,655 37,492
on 8;725 10,1 10,91 14,96 35,437 37,O51 37,907
9'1 8,892 tu,293 1,121 15,262 35,801 37,452 38,327
92 9,06 10,489 11,336 15,568 36,169 37,857 3B,751
93 9,23 10,687 11,552 15,876 36,542 38,266 39,18
94 9,402 10,887 11,771 16,189 36,918 38,68 39,613
o q 9,576 11,089 11,992 16,504 37,299 39,098 40,051
OA 9,752 11,294 12,215 lo ,623 3 /, ttus 39,521 40,494
97 9;929 11,5 12,441 17,145 38,072 39,948 40,942
98 10,'109 11,709 12,669 17,471 38,465 40.379 41,394
99 10,29 11,919 12,9 17,8 38,861 40.815 41,85
100 10,473 12,132 13,132 18,132 39,262 41,255 42,312
101 10,658 12,347 13,367 18,468 39,666 41,7 42,778
102 10,844 12,565 13,605 18,807 40,075 42,149 43,248
103 11,033 12,784 13,845 19,149 40,488 42,603 43.
104 11,223 '13,005 14.087 19,495 40,905 43,061 44,203
1 n 5 11,416 13,229 14,331 19,844 41,325 43.523 44,688
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106 1,6 ' l 13,455 14,578 20,196 41,75 43,99 45,177
107 1,806 l3 ,6UZ 14,827 20,552 42,179 +4,461 45,671
108 t2,oo3 13,912 15,079 20,911 42,612 44.937 46,169
109 12,203 14,145 15,333 21,273 43,049 45,417 - 46.672
110 12,404 '14,379 15,589 21,639 43,49 45,902 47 ,18
111 12,608 14,615 15,847 22,OO8 43,935 46,391 47,692
112 12.813 14.854 16,108 22,38 n,344 t6,uu4 48,209
113 13,02 15,095 t6,31 22,756 44,837 47,382 +8,731
114 13,228 15,337 16,637 23.135 45,294 47,884 49,257
115 13,439 15,582 16,905 23,517 45,755 46,391 49,  tAA
116 13,652 15,829 17,175 23,903 46,22 48,902 50,324
117 13,866 16,079 17,448 24,292 46,689 49,418 50,864
118 14,082 16,33 17,723 24,685 47,162 49,937 51,408
119 14,3 16,584 18 25,08 47,639 50,462 51,958
120 14,52 16,839 18,279 25,479 48,12 50,991 52,512
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lV. Anore?\6oporo erdrrrig rqrqvdi\oong rouo(pou xor xordhoong
rouo(pou qvd 100 Km goprnyof Steyr.

1q roXu"r4'ro rou rrpolr(ou rolurqrtr-rv pre oXdorl prerd6oorlg t.,=9,59
Toldr4ro

(Km/h)

Etdu<11
rorovdl,c,-ro1

xouo(prou
(koiKWh)

Iuvrel,eoqq
dtopOt:oetog

K..^

IuvreAeorqg
dtop0r,roeu.lq

K,,

loXtiq

(KW)

Xpovoq

(h)

KorovoAroo4
r<ouoIpou

(kq/100Km)

Avr(orqor
xrvqonq

(N)
z 0,33802 1,09775 1,293 | 2,7637 50 46,70909 4129
3 0,33345 1,03469 ,35408 4,14795 33,33333 46,10463 4131,4
4 0,32817 0,98775 1,39597 5,53508 25 45,4115 4134,7
6 o,32431 u,9b49 1,41221 6,92604 20 44,92329 4139
o 0,321U5 U,953EU 1,41417 8,3218 l b , b b b b r 4,5244t 4144,3

0,32146 0,95714 1,41113 9,7233 14.28571 44,65171 4150,5
8 0,32454 0,96816 1,40844 ' 1 ,13153

t z , c 45,15747 4157,6
o 0,33247 0,99756 1,40035 12,54742 11.11111 46,35126 4165,7

2n roXUrqro rou xrBt lr[ou roXurqrtrtv pe oXeo4perodooqg tr=S,47
ToXur4ro

(Km/h)

trorKn
rorovol.rrlo4

rouoil-rou
(ko/KWh)

IuvreAeorqq
dtop0trloeog

K..^

Luv€Aeornq
6top0r,loecoq

K,,

IoXuq

(KW)

xpovoq

(h)

KcrTovo^(l)on
xouo(trrou

(ko/100Km)

Avrioroo
xiv4o4g

(N)
o 0,31023 1,01142 1,28878 8.3218 16.66667 43,02807 4144,3
7 0,30737 0,98799 1,30716 9.7233 14.28571 42,69478 4150,5
8 0,30431 0,96971 1,31855 44 .la4(2.

t t - c 42,34296 4157,6
I 0,3038 0,96343 1,32493 12,54742 11,11111 42,35453 4165,7
1 0 u,3u226 u,95  |  14 1,32694 13,97194 '10 42,23393 +'t  |  4,4
1 1
t t u,29963 u,95U65 1,3249 15.40605o nonol 41,99263 4184,8
12 0,30079 0.95543 1,32278 16.85072 8,33333 t2 ,23 t  t2 4195,8
I J 0,30242 0,96172 1,32126 18,30688 7.69231 42,58753 4207,8

. A u,3u36b U,9bE 1,3189 19,77551 7.14286 42.92074 4220,7
0,30753 0,98287 1,31466 21,257576.66667 43,58221 4234,5

3n roXurrlro rou xrptlr ou roxurnr(t]v pe oxeonperodoorlq Ls=3,42
ToXur4-ro

(Km/h)

Erdrxrl
xorovdl,t loq

xouo(pou
(kq/KWh)

Iuvretreotrlg
6top0tloetr,tg

K.,^

IuvreAeorrlg
6top0cr;oeog

K..

roxuq

(KW)

Xpovog

(h)

KorovoLtrloq
xouoIptou

(ko/100Km)

Avr(oroor
t<iv4oqq

(N)
10 0,2828 1,00349 1,18412 13,97194 10 39,51328 4174,8
11 0,28333 0,9903 1,2021 15.40605 9,09091 39,68126 4184,8
t z 0,28336 0,97851 1,21672 16.85072 8,33333 39,7897-l 4195,8
1 ? 0,28283 0,96891 1,22652 18,30688 7,69231 39,U2939 4207,B
14 0,2833 0,96498 1,23352 19,77551 7,14286 40,01674 4220,7
15 0,28277 0,96105 1,23625 21,25757 6.66667 40,o7272 4234,5
t o 0,2818 0,95712 1,2371 22,75401 6 ,25 tu, u /6u3 4249,3
17 0,28006 0,95319 1,23451 24.26579 5,88235 39,97571 4265,1
18 0.27874 0,95074 1,23183 25.79387 5,55556 39.94263 4281,8
l 9 o,27924 0,95467 1,22898 I 27.33922 5,26316 40,18007 t299,5
20 o,27978 0,9586 1,2263 | 28,90278 5 40.43183 4318,1
21 o.28042 0,96253 1,22411 I 30,48552 4,7619 40,70863 4337.7
22 0,28082 0,96646 1,22088 32,0884 4,54545 40.95994 4358,2
23 0,28117 0,97118 1.21643 33,71237 4.34783 41,2121 4379.7
24 0,28311 0.98297 1,21013 | 35,35841 4.16667 41,70935 4402.1
25 0,28455 0,99476 1,20187 | 37.02745 4 42.14437 4425,5

4n roX[r4ro rou rtpu;riou toXurrlrolv pe oXdorl petodooqg q=2j9
ToXdr4ro

(Km/h)

Erdrrrl
xorovdtroorl

xouo(prou
(kqi KWh)

Iuvretreotrlq
6top0t:oet:g

K, , -

IuvreLeorqg
6rop0oroeo.lq

K,,

loXuq

(KW)

Xpovoq

(h)

Ko-rovol,roo4
xouoIpou

(ko/100Km)

Avriorooq
x[v4or1q

{N)



9 l

0,24427 1,01125 1,01493 21,25757o , o o o o  / 34,61733 4234,5
16 0,24539 0,9992 1,03' l88 22,75401 6,25 34,8976 4249,3
I I 0,24665 0,99165 1,04506 24,26579 5,88235 35,20631 4265,1
1 8 0,2476 0,9841 1,05716 25,79387 5,55556 35,4814 4281,8
19 0,24772 0,97655 1,06585 2t ,33922 5,26316 35.64492 4299,5
20 0,24757 0,96967 1,07275 28,90278 35,77735 4318,1
21 0.24842 0,96715 1,07925 30,48552 4,7619 36,06351 4337,7
22 0,24856 0,96463 1,08265 32,0884 4,54545 36,2536 4358,2
23 'J,24624 0,96212 1,0841 33,712s7 4,34783 36,38621 4379,7
24 0,2479 0,9596 1,08547 35,35841 4J6667 36,52283 4402,1
25 0,24699 0,95708 1,08432 37,02745 4 36,58208 4425,5
26 0,24561 0,95457 1,08109 36, t2U46 3,84615 36,57734 +449,9
27 0,24421 0,95205 1,07776 tu,4364 3 , / 0 3 t 36,57534 4475,2
28 0,24303 0,95047 1,07433 42,18224 3.57143 36,61193 4501,4
29 0,24287 0,95298 1,07079 43,95292 3,44828 36,80936 4528,7
30 0,24268 0,9555 1,06216 45,75142 ?  ? ? 2 4 2 37,01003 4556,8
31 0,24255 0,95802 1,06377 47,57867 3,22581 37.22607 4586
32 0,24249 0,96053 1,06074 49,43567 37.46196 4616.1
33 0,24242 0,96305 1,05764 51,32333 ?  n ? n 2 37.7019 4647.1

0,24217 0,96557 1,05381 53,24265 2,94118 37,92289 4679.1
0.24165 0,96808 1,04881 55,19456 2,85714 38,10787 4712

J O 0,24139 u,9  /  lU 1,04366 57,18004 2,77778 38,34053 4745.9
2 7 0,24183 n  0 7 0 ? 6 1,0375 59,20004 2,7027 38,69239 4780.8
38 0,24175 u,9uo9 1,02925 61,25552 2,63158 38.9702 4816,6

0 ,24157 u,99445 1,02066 63,34743 2,5641 39.23807 4853.4
5n roXur4ro rou xtptrl lou roXur4ro]v pe oxEon pero6oo4g ts=l,45

ToXurrlro

(Km/h)

Etdtxq
rorovotrc-.'lor1

rouo[;.rou
(ks/KWh)

Iuvrel,eorqg
6rop0rooeo.lg

K,,-

IuvreLeorrlq
6top0ttoec,lq

K.,

loXuq

(KW)

Xpovog

(h)

KorovoLtooq
xouoIprou

(kq/'100Km)

AvrIoroorl
x[v4or1q

(N)
z5 4.20045 1,00838 0,83525 33,71237 4,34783 29,38154 4379.7
24 v , z v  I  t z 1,00004 0,84499 35,3584' l 4 , 1 6 6 6 7 29,6299 4402.1
25 v , z v z t o 0,99503 0,85364 37,02745 4 29,94133 4425,5
z o 0,20305 0,99003 0,86176 38,72046 3,84615 30,23973 4449.9
27 0,20382 0,98503 0,86939 40,4384 3,7037 30,526 4475.2
z6 0,20426 0,98003 0,87571 t2,18224 3,57143 30.77162 4501.4
29 0,20416 0,97503 0,87978 t3,9529:/ 3,44828 30.94288 4528,7
30 U,2U4 0,97003 u,86364 45,75142 3,33333 31.11157 4556,8
31 0,20449 u,90634 0,8873 47,57867 3,22581 31.38529 4586
32 0,20494 0.96668 0.89076 49.43567 3,125 31.65998 46'16,1
33 0,2048 0,96501 0,89172 51,32333 3,0303 31,85227 4647,1
J+ 0,20441 0,96335 0,89153 53.24265 2,94118 32,00927 4679,1
J C 0,20399 0,96168 0,89127 55,19456 2 ,65  (14 32,16942 4712
36 u,;zu35o 0,96001 0,89093 57.18004 2,77778 32,3327 4745,9
37 0,20307 u,95635 0,89031 59.20004 2,7027 32.49068 4780,8
38 0,20184 0,95668 0,88649 61.25552 2,63158 32.53697 4816,6
39 0.2006 0,95501 0.88257 63,34743 z,co+ | 32.58368 4853,4
40 0,19934 0,95335 0,87856 65,47675 2 ,5 32.63061 4891,1
41 0,19806 0,95168 0,87445 67.64442 2,43902 32.67756 4929,8
42 0,19676 0,95002 0,87024 69,85139 2,38095 32.72432 4969,4
43 0,'19613 0,95165 0,86593 72,09865 2,32558 32,88476 5010
44 0,19547 0,95332 0,86152 74,38714 2,27273 33,04634 5051 ,6
45 0,19479 0,95498 0,85701 76,71782 2,22222 33,2078 5094, '1
46 0,19407 0,95665 0,85239 79,09'165 2,17391 33,36887 5137,5
47 0,19346 0,95832 o,84821 81,5096 2,12766 33,55055 5181,9
48 0,19284 0,95998 o,B44O4 | 83,97261 2.08333 33,73664 5227,3



49 0,19221 0,96165 0,83979 86.48164 2,04092 33.92289 5273,6
50 0,19154 0,96332 0,83545 89.03766 2 34.10909 53;2U,9
51 0,19079 0,96498 0,83073 91,64163 1,96078 34,28281 5369,1
cz 0, '18993 0.96665 u,4255t 94,2945 1,92308 34,44169 5418,3
53 0,18907 0,96831 0,82041 96.99722 1,88679 34,6U26 5468.4
54 O,,1BB1B 0.96998 0,81513 99.75079 1,85185 34,76097 5519,5

0,18789 0.97494 0,80974 102,5561 1,81818 35.03481 5571,6
co 0,1873 0,97994 0,80307 105,4142 1,78571 35.25681 5624,e
57 0,18647 0,98494 0,79545 108,326 1,75439 35,43716 5678,6
58 0,18557 0,98994 0,78761 111,2924 1,72414 35,60696 5733,5
tro 0,18459 0,99494 0,77954 114,3144 1,69492 35,7653 5789,3
OU 0,18354 0,99993 J,77124 117,3931 1,66667 35,91117 5846,2

6n roXUrnro rou rrBo:t[ou rolurqrotv pe oX6oqperd6oorlq tu=1,00
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33 u,2u62A 1 ,U lU39 0,866'14 |  51,32333 3,0303 32,39327 4647,1
34 0,20063 1,UU4t)4 0,83908 53.24265 2,94118 31.4174 4679,1
35 0,19664 0,99934 0,82679 55.19456 2.85714 31,01061 4712
J O 0,19453 u,99569 0,82071 57j8004 2,77778 30.89731 4745,9
37 0,19249 0,99244 0.81496 59.20004 2.7027 30.79918 4780.8
38 0,'19054 0,98899 0,80952 61,25552 2.63158 30.71558 48'16.6
39 0,18867 0,98555 | 0,80437 63,34743 2,5641 30.64585 4853,4
40 0,18687 0,9821 0,79949 65,47675 2 ,5 30,58944 4891.1
41 0, '18565 0,97865 0,79706 67,64442 2,43902 30,6297 4929,8
42 0,18457 0,9752 0,7952 69,B51392,38095 30,69561 4969,4
43 0,18352 0,97176 0,79349 72.09B652,32558 30.77039 50'10
44 0,18271 0,96944 0,79'191 74.38714 2,27273 30.88976 5051,6
45 0,18216 0,96829 0,79045 76,71782 2,22222 31,05565 5094,1
46 0, '18164 0,96714 0,78912 79.09165 2,17391 31,23085 5137,5
47 0,18125 0,96599 0,78839 81,5096 2,12766 31,43406 5181,9
48 0,18154 0,96484 0.79055 83,97261 2,08333 31,75851 5227,3
49 0,18183 0,96369 0,79279 86.48164 2,04092 32,09233 5273,6
50 0,18215 0,96254 0,7951 89.03766 2 32.43559 5320,9
51 0,18247 0,96139 0,79748 91.641631,96078 32.78834 5369.1
52 0,18281 0,96024 0,79993 94,2945 1,92308 33.15062 5418,3
53 0,18317 0,95909 0.80244 96.99722 1,88679 33.5225 5468.4
54 0,18388 0,95794 0.80651 9 9 .  / 5 U / 9 1,651U5 33.96658 5519,5
55 0,18502 0,9568 0,8125 102,5561 1,81818 34.49999 5571,6
56 0,18619 0,95565 0,8186 105.4142 1,78571 35,04765 5624,6
57 0,18738 0,9545 0,82492 108,326 1,75439 35,60981 5678,6
58 0,18907 0,95335 0,83328 111,2924 1,72414 36,27917 5733,5
59 0,19298 u,9522 0,85157 114,3144 1.69492 37.3914 5  /69 ,3
60 0,1969/ u,95iu5 0,87019 117.3931 1.66667 38.53747 5846,2
61 0,20106 0,9501 0.88914 120,5292 1,63934 39.72653 5904
62 0,20567 0,95125 0.90844 123,7239 1,6129 41.04214 5962,7
63 0,21037 0,9524 0.92808 126.978 1,5873 42.40036 6022,4
64 0,21516 0,95355 0,94807 130,2925 1,5625 43.80235 6083
oc 0.22004 0.9547 0,9684 133,6684 1.53846 45.24924 6144.6
66 0.22501 0.95585 0,98908 137.1066 1.51515 46.74228 6207,2
67 0,22776 0,95699 1 140.608 1,49254 47.79934 6270,7
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