[image: image1.png]gykdpoio. covictooa Fr, ket pa aloviay Fa 16t 10 avrioToyo 15000vapo
@opTio TOL EYKAPGLOL edpavov vokoyileTal and tov Tomo: P=XFr+ YFa. Ot
Tipéc TV cuvtelecsTOV x & y Tolkidovy avédeya pe To £idog Tov edpavov.

Alravon £dpdvav Kuligemv

H AMroaven Sev railel 1600 omovdaio pdro ota €dpava xvdicewg 660
ota £8pava oliobficems 6Ta onoin 1) EKAOYT] TOV KATEAAAOD MIOVTIKOD eivat
eydng oroudaidtmrag . Etig cvvnBiopéves eQapuoyés v e0pdvav KOMoE®S
n Mrovon propei va yivet gite pe AMrog gite pe opuvxtéAato.

H Aizoavon pe 0puKTEAMO TPOTIHATAL:

a) Otav 1 mocdmrta BeppdmrTag MOV TApayeTar omd TV TP Tev
edphvov eivan ol peydhn xon vrdpyet xivduvog vrepBéppavons.

B) Orav éva umydompa mepihaublver €va pEpog E8pAVELY OV
MzaiveTal e 0puKTELNIO OTTOTE AvaYKAoTIKG Kal Ta vroAowa o Aaviody Ue
OPUKTEALO.

v) Otav n 6éon mov €xet TomobemnBel to é8pavo dev eivar sdKOAU
*POCITY KOl TPETEL va yYiveTor cuVTIpTIoN Kt a)u»aﬂm XucavnKov 1618 TO Adi
givan Tpotipdtepo amd To Almoc.

Tpbror MTAVoE®S e OPUKTEATLD

1) Aizavon S Tov A0VTPOD.

1) AlRovoT} aveyKaoTIKI S KOKAOQOpiag.
) Alravorn ue VEQEAMUL OPUKTEARIOV.
W) Alraven dia TV oTayovey.

Elactoidpoduvauikn Mravon

Eivon 1o eidoc g Amavong dmov 11 ototyeiddng wocoTnTe TOU
hmovtikoy eyxiofileton ota onpeia Twv otorelov xdhiong Twv povkendy (1
oI ypappés / Kapmdreg exopnc TV ypavallov ).ARO TV ETEVEPYEWR TOV
POPTIMV Ol ETLPAVEIEC TMV OTOVEIV OT CTUEia EXAPNG TUPUPOPQOVOVTUL
ghooTikG  Onuovpydviag otorxewwdelg  empaveies. Ot mécely  wOv
avaTTOGoOVTUL PeTald TV EMQAVELOV elval TOAD peydieg kot dedopévon Ot
10 MTavTIKO cav vypd elval acupmiesTo, 1 vYp HeEpPpavr Topanével peTakd
TV 500 ETLPAVEIDV KPUTOVTAG TIG I WPICREVES.
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11.7.1. Ogiopoi

Ol 6TIOVSALATEQOL GQOL TTOV EUPAVICOVTOL GTOV VITOAOYLOUO TWV E0QAVWOV V-
Aong elvon:

Ardoxero Lomg elval To TAM00G TV 0TEOPAOV (1) WQWV EQYATINC) TTOV EMLTVY-
Y@veL Vo £90avo, TTEMTOV ELPAVIOOOVV ONUASLY XOTIWONG 08 EVal ogtd TOVG Oal-
XTUALOUC TOV 1 0TaL oToLKele OALOTG TOV. H #OTWwon eUqoviCetal oaQyind e ™
HOQPY LXQDY QUIYUMV.

H reioa amédelEe OTL £dgava (8L0v neyéBoug, ROTAOKEVNG %ol VROV €XOUV
SLOOQETLXY SLAQHELDL CwNG, OXOMAL KAl OTAV EQYALOVTAL KATM oo oTmodAVTA
idtec ouvOTneg Aettovgyiag. Kabieodtnxe AOLTOV yia TIG avAyrES TV VITOAO-
YLOUMV 0 6Q0¢ Ovopastixn drdexera Long Ly wov eival n Sudonera Lomg oty




[image: image3.png]07Tl ETLTVYXAVOVV 1) VITEQRALVOUY TOVAAXLOTOV T 90% TV ESQAVWY TOV (dL-
OV TUTOV %Ol SLOOTACEWY.

Avvapxo gogrio C eival 1o 0tabeQd PoQTIO ®AT® 0ITd TNV EMISQOON TOV OO~
OV TO £€0Q0VO ETLTUYXGVEL Pl ovopaotixt dudoxeta Lomg 10° otoogav 1 500
heg Aevtovgytag otig 33 1/3 RPM. To oQTio autd Sivetal 0Toug ®oTahdyous
TWV £00dvwYV.

Ioodvvapo duvamxé gogtio P eivar 1 viroBetind, xabogd axtiviny (Yo ato-
virnd £dQava, aEovinn) @éeTion 1 omoia Ba £8Lve 0To £d0avo TNV idLa ddioxeLa
Cong UE QUTH TTOV ETLTUYYXAVEL o TG OUVOHES TTOV VITAQYOUV TTQAYUOTIXG
T HATW ATTO OKTLVIXG KAl AEOVIXO (QOQTIO OVYXQOVMC.

Trato gogrio C, eival 10 x0B0Qd axtivind (Yo aEovind £doava, aEovixd)
(pOQTIO TO OTTOLO TTQOKAAEL OF axivnTa £80ava Lo TOQAUEVOVCO TTOQAUOQPW-
on {on ue 0,01% Tng SLoUETEOV TOV GTOLXEIOV XVALONG, 0TN OE0M emTaprc Tov
HATATTOVELTAL TTEQLOOOTEQO UETOEY TOV SAXTUALOU ROl TOV OTOLXELOV HVALONC.
To @aotio autd divetal 0Tovg ®ATAAGYOUS TV ESQEVMY.

Igodvvapo otatnd gogtio P eival n viroBetinn, xabaQd axtiviny (Yo aEovi-
%A £8QavaL, AEOVIXY) OTATLXY POQTLON TOV E5QAVOV 1) OTTOLN TTEOXANEL 0T GTOL-
XELOL ®VALONG 1AL 0TOVG SAXTUAIOUG TNV {810 TOQAUEVOVOX TTAQAUAOOPWON Ue
QUTT JTOV TTQOXAAEITAL VITO TLG CUVONKES TTOV VITAQYOUV TTQOYUATIHG. TT.). KATW
aTd ATLVIHO %Ol AEOVIXO POQTIO UYXQOV®C.

11.7.2. Toodtvapo dvvauxo gogtio

ITowv astd ToV VITOAOYLOUS TOV £5QGVOU, aVEROYA e TO £(80C TOV QOQTIOV du-
VauLxo M oTaTind, TEETEL VA TQOOOLOQLIOEL TO LoOdVVAIO (OoQTi0. TO LGOdY-
vapo duvapnd gogtio P eival yio dha ta 800va (EXTOS amtd TOVS AEOVIXOVC
TOBelS Ue Paelionovg)

P=X-F.+Y-F, o0eN®HkN (11.1)
axTivind potio oe N

akovixd @ogtio oe N. I'ia TOBels YywvidSovs emaqrs 1 xwvixovg to F o JT000-
Stopiletal ovu@wva ue Ta TOOBAETOUEVA TTLO HATW

X XTIVIXOG OUVIEAEOTHS TOV AaufSAveL vIToyn Tnv L0001 ToU AGYoU TOU axTivi-
%0V T1QOG TO aEoVinG QoQTi0. TIES Ao TTivaxes QOVAUAY 0TO TEAOS TOU xega-
Aaiov 1ij amd xataidyovs govAudy




[image: image4.png]Y afovixdg OUVTEAEOTIS yia TN UETATQOMN TNG akoviniic Svvaunc (o axtivixd
édoava) o€ pa Loodvvaun axtivixt Svvaun. Twéc amd TTLVaxes QOVAUY 070 Té-
Aog ToV ®ePaAaiov 1j a6 xaTAASYOUS QOVAUGY

270 0paLQUrd £dpava e Babl avhaxa oL X xon Y eEQQTOVTOL 0Itd TO Aoyof, - F /C,.
O ovvteheotig f, Siveton otov mivoxa 11-5 1) omouBéoTeon oTov ivoxa 11-50.

[ €dpaval TOV POETICOVTAL HOVO oMTLVIAG SNAadT Yia Fy=0¢lvau P =F.
T €dgava Tov QoETiCovTaL uovo aEovind Snhadn yia F.=0¢ivat P =F,.

T aovinovg TouBeic pe Baoelionovg oV QoQTILOVTOL OXTIVIKG KAt oEovird,
T0 LOOOUVAUO POQTIO EivaL

P=F, +12F  o0eN (11.2)

21NV TEQIITTWON VTN TTQETEL OUWS Vat elval F =055 Fa

2e £d60d0eLg pe 0v0 TOUBElG OPALQIKOVG YOVIHSOUG ETTOPNG M HWVIXOVG TTOV
POQTICOVTOL AXTLVIXAL, ERaVICOVTaL TTEO0OETES aEOVIXEG OUVLOTWOEG TTOV TTO¢-
TEL Vo ANgBovv uméyn yia ToV TQOTSL0QLOUS TOV L00SVVaUOL oQTiOL.

Ou 1600eTeg aUTEG AEOVIRES OUVILOTWOES KAOLOTOUV T ovOTEQW €000Vl
a0tabn xatd T Aettovgyio Tovg YLoutd TomoBeTovvVTaL avd Cevyn oe dudtagn
01 X dote va alinhotmootngitovrar (oxnua 11-12).

210 oxfua 11-12 ta édgava 1 gotitovral extdg amod TNV OATLVLRT] OUVOUN Fq
Tbavag xat pe pio vTaeyovoa aEovix F,, evod Ta €doava 2 pogtitovral uo-
VO pe TNV axtivikn duvoun Fo,

Ouv aBovinég duvauelgs ouvolind (eEwTeQuxt aEovint F, nai wodobeteg aEovi-
#EG OUVLOTWOES) 0TA £80ava 1 xat 2 eival avtiotouya F , nat F 5. O dvvduelg
QVTEG, TTOV AvVTIKaBLOTOVY 0T Oxéom (11.1) Tig aEovixég duvauels F yia tov
TEOGALOQLOUS TOV LTOSVVOUOV POQTLO P, nau P, yio tor éd0ava 1 xa 2, too-
KOTTOVY, AVAAOYO TTQOG TLG OXECELG TWV SUVAUEWY, 0ITO TO oxnuo 11-12.

AEovixol ovvteleoTéc Y, nat Y, yia xd0e €d0avo amd mivaxeg govAudv oto
A0S TOV %eQaAAiOV 1 0TT6 HOTAAOGYOUS QOVAUAY. Ioyvouv ywa F /F,; > e xat
Folf, >e.

Ov antivinég duvduelg F, nou F, smooxvmttouy ammd ) ouvbriun woogoomiog

. , ) F (€, +a)
M = 07.x. ywa F, a6 to oxfiua 11-12 eivat F,= @16 +a+o) (agto-
1 2 2 1

OTAOELS 0L KO O ATTO HATOAOYOUS).




[image: image5.png]Ot TTaQaTTAV® OYECELS LOXVOUV avaAoya xal Yia F, = 0 OnAaon xwolg eswteQL-
w1 aEovirn duvaun.

O VTOAOYLOUOG TTEOUTOBETEL AELTOVQYIO TV E0QAVWV TTRAKTIXA XWQIC YoM
7oL TQAOTAON KAt ELvOL XOATAAANAOG WOVO YLaL EAEYXO dedOUEVOV E0QAVMWV dLOTL
OL OUVTENEOTES Y |, Y, 00X Oev elval yvwoTol.
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ABovixég duvapeig F ; nan F , mov yonowonotovvrat
YO TOV UTOAOYLGNO TOV LE0dUVENOY duvamxov gogtiov P
£dgavo 1 £bgavo 2

Fr2 . .
F =F,+05 Y_2 F, 0ev hapBdvetar voyn
F, ‘l
F, =F,+05 Y_2 F, 6ev hapfdvetar vroyn

F
F,, 8ev hapBéveran vedym F,=05" Y—” -F,
1

Yynjua 11-12. Avvdpels oe édoava — ITpo0dL00L0UOG TwY aEovixwv SUVAUEY
- HOWxd OE a. odaraEn O . dudtagn X
- Yovidovs emagric o v. oudtaEn O d. Sudtagn X.




[image: image6.png]11.7.3. Metefinta gogtio xaL 6TQOPES

O vtoAoyLopos TS dudonelas Cong Twv edQdvmwy, TEoimobétel Tl TO LodV-
VAUO OUVAULXO (POQTIO TTOV TTQOOOLOQIOBNKE UE TG TTEONYOUUEVES EELOWOELS,
elvaw weplmov otabepd Omwg eriong otabepés Tpovmotibevral xat OL 0TQOPES.
Av Suwg dev ovufaiver autd, ToTe Bo TEETEL VA TEOOdLOQLOBEL 0Tt Ta UETa-
BANTA neyedn, wia otaber), Weatn ®oL WS TEOG TN dLdoxela Cwng Looduvaun
ROTOITOVNOT TOV £0QAVOU.

2TV TeQIITTMWON JTOV TO POQTIO TOV €0QGvVoV F arvEdivel eQimou yoouuxd amod
Foin 08 F . V0 oxeTnd 01abeQés 0TQOgES, OTTWG TT.). 08 EQYUNELOUNKOVES 1) OF
OVOTHUOTO. VIPWOTG YEQUVIV, TOTE TO LOEATO (POQTIO TOV £dQAVOL Ba glval

P_. +2P
_ min max
P, = — 3 (11.3)
P Py EAGXLOTO, LEYLOTO axTIVIXG 1) aEOVInG @oQTio 08 N
P, 10eaTO QoQTio 0e N

1
[ SrapoeTind aAld TeQimmov otabeQd POQTiO KOl OTQOYES, TTOV EVEQYOUV
%ATA SLAOTNUOTO, OTIWG TT.X. OF KPOTLAL AAAAYNG TOXVTHTWV EQYUAELOUNYAVIDV
HAL OYNUATWY, TO LOEATO (POQTIO VITOAOYICETOL OTTO TN OYEON

1 3
P, =-—
1S

P, P,..P ot1abeod axtivixd 1 a5ovixd QOoQTia TOV EVEQYOUV XaTd 0QLOUEVY SLat-

P}-n -q +P3-n,-q,+ ...+ P2on -q, o0eN (114)

otiuata oe N
n, n,..n, avtioTolyes otabepés 0TQoPés o€ RPM
4 Qy.-.q,  OLAOXELQ EVEQYELAS TWV ETTL UEQOVS POQTIWV TL.). Yo 75% O OUVTEAEOTIG
q=75
Koatd Tov vmohoytopd ®otomwy og dLAQKReL Mg O GUVIEAEOTNG TOXVTNTOS Ti-
Betawn £, = 1 (BAEme 7O ®ATW).
AV gveQYOUV OUYXQOVWS OXTLVIXES HOL aBoVirég duvduels meoodLoQiletat
TQOTA EEXWQOLOTA L0 TO ®AEOe £(00G TO LOEATO (POQTIO ®aL VOTEQN (e fAOT OV-
Td TO LOOOVVOUO (POQTLO.
Ag onuetmBel OTL 0TTd VL0 TTEOGOLOQICETOL TO LOENTO POQTIO YLATL M €QYaTia TTOV
amrortel dev 0EiCeL ToV ®OTO. ZVVHOWS 0 VITOAOYLOUOG YiVETOL UE BAON TO UEYL-
070 oQTio, TEAYUa TTOV Beweital oav pia TEOGHETN aopdieLa.




[image: image7.png]11.7.4. Avagxera Lamjg, dOuvapind @otio
Me donLuég PoéBnxay oL oxéoelg

L10=<F) :—1—06—_ (11.5)

C Suvaux6 @ootio Tov e6pdvov o€ N 1§ KN (a6 xataAdyovs QOVAUGY)

P TOQYHATING POQTLO 0TO €60avO (axTivind P, 1j aEovixd P, 1j L00SUVOpO xaTd T1
oxéon (11.1) oe N1 kN

L,, Oudoxeia Ewrg 08 EXaTOUUTOLA OTQOQPES

L,y Otdoxeia Cwrg o€ iQes

p p = 3 yia opatoixd, p = 10/3 yia xvAvoouxd xat BeAovoeldti édpava

n OTQOQES avd Aertd (RPM)

Av avti yio tig 100 0Toméc TOV XONOLOTTOLHONH®AY GOV BAOM L0 TO dUVALKO

pooTio C tebovv ot Tuuég 500 weeg xat 33 1/3 RPM tdte B €xovpe

_(C)p Liop -1 - 60
10

=

P/ T 500-331/3-60

. C p/331/3 _ p/Lig
" Py n 500
33 1/3
Av S¢ Tebei i n/ =f (11.6)

p/ Lion
HOL — =f 11.7
500 L (11.7)
) C
Ba éxovue fp =1 - P (11.8)
N ov AngBel viroym row 1 eidaon tng Beouoraoiag
C
fL:fn'ft.F (11.80)
Cxat P OJmws otn oxéon (11.5)
f, OUVTEAEOTTG TaXUTNTAS Q6 oxéon (11.6) if oxrua 11-13
f, oVVTEAEOTTG Sudoxetas Cwrig amd oyéon (11.7) 1 oxrua 11-14
ft ovvredeotiis Beouoxpaoiag e f, = 1 yia t = 150°C, f, = 0,9 yia t = 200°C

.= 0,75 yiat = 250°C, f, = 0,6 yua t = 300°C

t = Beouoxpaoia Aettovyiag Tov e60dVoU
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Zyjue 11-14. Svviekeotiic Sudoxeiag Cwnc f; yia édoava xvkiong ﬁ = /ﬁ )

Me tov vitohoyLoud twv TeLémv dev TEoodLoiCovTaL oL dL00TAOELS TOVG TT.X.
dLapeTQog, TAATOC KA. aARG exhéyeTal ammd Toug HOTAAOYOUS O RATAAANAOC
TOBENS TTOV AVTATTOXQIVETOL GTNY OTTOLTOVUEVT SLAOKRELQL Coong xat oTtLg ouvoy-
%EG (POQTLONG KAL AELTOVQYIOG TTOV ETLHQOTOVY.

ZuviBwg amd ToV VITOLOYLOWUO GE AVTOYY TTOV TTEONYTONX®E ival YVOOTN M SLd-
HETQOG TOV AEOVOL %ol ETOUEVIS T SLAUETQOS TNS 0TS d xa oL 0TQOWES N TOV
edQAVOL YL TNV EVQECT TOV f.

Tty evgeom tov ] M xotdAAnkn dudoxero Cwrg Twv ToBéwv EXAEYETOL EUTTEL-
Qud xaL E50QTATAL 0ITO TO EL00G TOV UNYAVAUATOC, TN GUVEXN T duaxenouévn het-
TOVQYLO %Al TNV OTOLTOVpEVN 0opdiela. O ivorag 11-2 divel TTANQOPOQLOXA. TN





[image: image9.png]SLAOXELOL AELTOVQYIOG OE MQES KAl O OLAPOQX. TTEDINL EPAQUOYNG YLOL £DQ0VOL KUMOG.

C
TEéNOG aTtd TO AOYO POQTLONG P 700dL0QiCeTaL TO duvaurd @oQTio C %l ®a-
TOTLY OITO TOVG KATAAOYOUS YIVETOL 1) EXAOYT) TOV mr(’an)\va (M 0 éheyyog O¢-
douévou) edpdvov. Ot ivaxeg 11-3 xow 11-4 divouv 10 AdYO P OVUVOQTNOEL TWV

0TQOQWV n 0¢ RPM ot g dudonrerog Cwng Ly, € dQeg

A/A . , Ozoontixy drdoxera
Tedio Rpaouoyiks Aetovgyiog o€ Qe
1 | HAexTQWéS OVOREVES OLKLOKNG XONONG 1000 £0g 2000
2 | MuxQot ovepLoTnees 2000 4000
3 | Muxgoil nhextQoxtvntioes uéxol 4kW 8000 10000
4 | HAhextQoxivnieg péong Loyvog 10000 15000
5 | Hhextooxivntigeg weyding Loxvog 20000 30000
6 | Hhextouwég umyaveég oTabuwv ToQaywynis
pwTaeQiov, eneEeQyaoiag veQou 50000 xaL TAéov
7 | Motomodiiara. 600 1200
8 | Motoowxhéteg, uind avtoxivnta 1000 2000
9 | Avtoxivnta emifatind, uned @ooTnyd 1500 2500
10 | ®ogtnyd avtoxivnta, Aewogeia 2000 5000
11 | Edgoava fayovétwv 5000
12 | "Edgova aEGVOV TQOXL00Q0UWY 20000 25000
13 | "Edgova 0EGVOV a1dngodQ. fayoviwy (EmBaTirmv) 25000
14 | 'Edgova aEdvmv o1dnode. fayoviov (potnydv) 35000
15 | "Edoava aEdvav a1dneode. unxavav ¢AENg 20000 40000
16 | AvooTQOWelg xivnong o€ EMXEC UXQWV ORAPWV 3000 5000
17 | AEovixd edoava edinwy TAolwv 15000 25000
18 | "Edgava atQdxtwv mAolwv 80000
19 | Avaotgogeig xivnong oe éhneg mholwv 20000 30000
20 | AyQOTLxEG UMyaVES 3000 6000
21 | MuxQd ovupotixd pmnyovinora. 5000 10000
22 | MELWTIQES OTQOPMV YEVIXNG XQ1ONG 8000 15000
23 | Kiforia Tayuthtev EQYUAELOUYAVAOV 20000
24 | BonBnuixég unyavég oty maQaywyn 7500 15000
25 | Muxd éhoota eEEAONG EV YUYQW 5000 6000
26 | Meydha torhamAd éhaotoa 8000 10000
27 | Holoviotiola 10000 15000
28 | Mmyaviuato petoireiov 4000 10000
29 | AveuLotnoeg oQuyelwv 40000 50000
30 | "EdQaval TQOXAALDY CUQUATOOYOIVWYV UETAPOQAS 40000 60000
31 | Mmyaviuota xagtomotriag (ouveyng Aettovgyia) 50000 80000
32 | Zquooboavotioeg 20000 30000
33 | T1Q€o0eg UTQLKETTAV 20000 30000

Hivaxag 11-2. Zvviing Stdoxela Swrig edodvawy xUALONG (0€ 1QES). [12]
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4000) 229 | 2,88| 3,11| 3,30| 3,63| 391| 4,16| 458| 4.93| 524| 5,65 6,00] 6,21 6,60| 7,11
5000 ( 247 3,11 335| 356| 391 | 422| 448| 4,93 531| 565| 6,08 646| 6,69 7,11| 7,66
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50000 | 5,31 | 6,69| 721| 7,66| 843 | 9,09| 9,65|10,6 | 114 | 122 | 13,1 | 13,9 144 | 153 | 16,5
63000) 5,74 | 723| 7,79| 828| 9,11 | 981|104 | 11,5 | 124 | 13,1 | 142 15,0 | 15,6 | 16,6 | 17.8
80000 | 6,21 | 7,83 843| 896| 986|106 | 11,3 | 124 | 134 | 142 | 153 16,3 | 16,9 | 17,9 | 19,3
100000 | 6,69 | 843 9,09 965|106 | 114 | 122 | 134 | 144 | 153 | 165 | 175 18,2 | 19,3 | 20,8
200000 843 10,6 | 114 |122 (134 14,4_]_15,3 16,9 | 182 | 193 [208 |22,1 |229 |243 |262
L C/P  ywn= ¥
10h
40000

5 2,88 3,11 3,30 3,91 4,93
378 | 3,91| 422 448| 4,76 | 4,93| 531| 565| 621| 6,69 766| 843 9,65 10,6
476 | 493| 531| 565 6,00| 621 669| 7,11| 7,83| 843| 896| 965|106 | 122 | 134
5131 531| 5,72| 6,08 646 | 6,69| 721| 766| 843| 9,09| 9,65| 104 | 114 | 13,1 | 144
5571 577 621 6,60 7,02| 727| 7.83| 832| 9,16| 986|105 | 113 | 124 | 142 | 15,7
6,00 621| 6,69| 7,11| 756 | 7.83| 843| 8,96| 986|106 | 113 | 122 | 134 | 153 | 16,9
646 | 6,69 721| 7,66| 814 | 843| 9,09| 9,65| 10,6 | 11,4 122 | 13,1 | 144 | 165 | 182
702 727 783| 832| 884 | 9,16 986|105 | 115 | 12,4 132 | 142 | 157 | 179 | 19,7
756 | 783| 843| 896| 952| 986|106 | 11,3 | 124 | 134 | 142 | 153 [ 169 | 193 | 213
8,141 843| 9,09( 9,65]10,3 | 10,6 | 114 122 | 134 | 144 | 153 | 165 | 182 | 208 | 22,9
880 | 9,11 981|104 |11,1 | 115 | 124 |[13,1 {145 | 156 | 16,6 | 178 | 19,6 | 225 | 24,7
952 | 986(106 |113 |12,0 | 124 | 134 [ 142 | 157 | 169 | 179 | 193 | 213 | 243 | 268
103 10,6 114 |122 |12,9 | 134 | 144 |153 | 169 | 182 [193 [208 | 229 |262 | 288
1L1 11,4 1123 (13,1 [13,9 | 144 | 155 | 165 | 182 [ 19,6 | 20,8 | 224 | 24,7 | 282 | 31,1
120 | 124 | 134 | 142 |151 | 157 [ 169 | 17,9 | 19,7 21,3 |22,6 | 24,3 | 26,8 | 30,7 | 33,7
129 1134 | 144 | 153 |163 |169 | 182 | 193 |213 [22,9 (24,3 | 262 | 2838 | 33,0 | 363
139 | 144 | 155 | 165 |175 [182 | 19,6 |208 | 229 |24,7 (262 [282 | 31,1 | 356 |39,
151 | 157 [ 169 | 179 |190 | 19,7 | 21,3 | 22,6 | 249 [268 |285 |30,7 | 33,7 | 386 | 425
163 | 16,9 | 182 |193 |205 |21,3 229 |24,3 [268 [28,8 [30,7 |33,0 |363 | 41,6 | 458
175 [ 182 | 19,6 {208 |22,1 (22,9 [24,7 |26,1 | 288 |31,1 {330 |356 |39,1 | 448 |493
189 | 196 |21,1 |225 |239 |24,7 26,6 |28,3 |312 [33,6 357 |384 | 423 | 484 |533
205 213 1229 1243 |259 (268 |288 |30,7 [33,7 |363 |386 |41,6 | 458 |524 | 57,7
22,1 1229 1247 1262 |278 |288 |31,1 |33,0 |363 |39,1 |41,6 |448 | 493 |565 | 62,1
278 28,8 5[ 31,1 33,0 1351 1363 | 39,1 [41,6 458 | 493 |524 | 565 | 62,1 | 71,1 | 783

Hivaxag 11-3. Xgaigixd. édpava. A6yos gpootions C/P ovvagtioe, Twv otoogdv n (RPM) xau
s dudoxelas Lwns L, (0eg). [13]
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CP mwun=
50 100 | 125 | 150 | 200 | 250 | 300 | 400 | 500 | 600 | 750 | 900
0,70 | 086f 092| 097| 1,06 | 1,13| 1,19{ 1,30| 1,39 147| 157| 1,66
1,13 1,39 149| 157 1,71 1,83 193] 2,11| 225| 2,38]| 2,54| 2,69
1,39 L71 1,83 1,93 2,11 | 2,25 2,38 2,59 2,77| 2,93| 3,13| 3,31
149 1,83 196| 2,07| 225 | 2,41| 254| 2,77| 2,97| 3,13| 3,35| 3,54
1,60 | 1,97| 2,11 223 243 | 259| 2,74| 2,99| 3,19| 3,37| 3,61| 3,81
1,71 2,11 225| 2,38 2,59 | 2,77 293! 3,19{ 342| 3,61| 3,86| 4,07
1,83 | 225| 241 254 2,77 2,97 3,13| 342| 3,65| 3.86| 4,12| 4,36
197 243 259 2,74 2,99 | 3,19| 3,37| 3,68| 3,93| 4,15| 4,44| 4,69
2,11 259 2,77| 2,93 3,19 | 342| 3,61| 3,93| 420| 444| 475| 5,02
2251 2,77\ 2,97| 3,13| 342 3,65| 3,86| 420| 450| 4,75 5,08 5,36
242 | 2,97| 3,18| 3,36| 3,66 | 391| 4,13| 451| 482| 509| 544| 5,75
259 | 3,19| 342 3,61| 393 | 420| 444| 484| 5,18| 547| 585| 6,18
2,771 342| 3,65| 3.86| 420| 450| 4,75| 5,18| 554| 5.85| 6,25| 6,60
2,97 | 3,65| 390| 4,12 450 4,81| 5,08| 554| 592| 6,25| 6,68| 7,06
3,19 | 393| 420| 444 484 | 5,18 547 596| 637 6,73| 720| 7,60
342°| 420f 450| 4,75 5,18 | 554| 5.85| 6,37| 6,81 720 7,70| 8,13
3,65 450 481] 5,08( 554 | 592 625 681 729( 7,70 823| 8,69
393 | 4.84| S5,18| 547| 596 | 637 6,73 734| 7,85| 829| 886| 9,36
420 5,18 554| 5.85| 6,37| 6,81 720| 7,85| 839| 886| 948]| 10,0
450 554| 5,92 625| 6,81 | 729| 7,70| 8,39| 8,97| 948|101 | 10,7
482 593| 634 6,70 7,30 7,81 825| 899| 9,61| 102 | 10,9 | 11,5
5,18 6,37 681 720( 7,85 8,39| 8286| 9,66| 10,3 | 10,9 | 11,7 | 12,3
554 681 729| 7,70( 8,39 897| 948|103 | 11,0 | 11,7 | 12,5 | 13,2
6,81 839| 897| 9481103 | 11,0 | 11,7 [ 12,7 [ 13,6 | 144 | 154 | 16,2
C/P ywn=
1800 | 2000 | 2500 | 3000 | 3600 | 4000 | 5000 | 6000 | 8000 |10000 | 12000] 15000
2,04 2,11 225 2,38| 2,51 259 2,77| 2,93| 3,19| 342 3,61
3,31 342 3,65| 3,86 | 4,07 420] 450| 4,75| 5,18 554| 5,85
4,07 420 450| 4,75| 5,02 5,18| 5)54| 585| 6,37| 6,81 7,20
4,36 450 481| 5,08| 536 | 554| 5,92| 625| 681 729| 7,70
4,69 484 5,18| 547 5,78 | 596| 637| 6,73| 734| 7,85{ 8,29
5,02 5,1§ 554 585 6,18 6,37 6,81 720| 785| 839| 886
5,36 554 592| 625| 6,60 681 729 7,70| 839| 897| 948
5,78 594 637 6,73 7,11 | 734( 7,85 829 9,03] 9,66| 102
6,18 6,371 681 720( 7,60| 7,85| 8739| 886| 9,66| 10,3 | 10,9
6,60 6,81 729| 7,70| 8,13 | 839| 897| 948|103 | 11,0 | 11,7
7,08 730 7,81 825( 871 899| 961|102 | 11,1 | 11,8 | 12,5
7,60 783 839| 886 936 9,66(103 | 10,9 | 11,9 | 12,7 | 134
8,13 8,39 897| 948(10,0 |10,3 11,0 | 11,7 | 12,7 | 13,6 | 144
8,69 897 959(10,1 [10,7 | 11,0 | 11,8 | 125 | 13,6 | 145 | 154
9,36 9,64 103 | 10,9 [11,5 | 11,9 | 12,7 | 134 | 14,6 | 15,7 | 16,5
10,0 10,3111,0 | 11,7 12,3 | 12,7 | 13,6 | 144 | 15,7 | 16,7 | 17,7
10,7 11,00 11,8 {125 |132 | 13,6 | 145 | 154 [16,7 | 179 | 189
115 11,9 12,7 {134 | 142 | 14,6 | 157 | 16,5 | 18,0 | 19,3 | 204
12,3 12,713,6 (144 152 | 15,7 | 16,7 | 17,7 | 19,3 | 20,6 | 21,8
13,2 13,6145 | 154 |16,2 17,9 {189 (206 | 22,0 |233
14,1 14,6156 [ 165 (174 19,2 {203 |22,1 | 23,6 |249
15,2 15,7 16,7 17,7 |18,7 20,6 |21,8 |23,7 | 254 |268
16,2 16,7179 [18,9 (20,0 22,0 1233 |254 |27,1 |28,7
20,0 20,6 1 22,0 23,3 [24,6 27,1 128,7 | 312 | 334 |353
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Hivaxag 11-4. Kviwvdgixa édgava. Adyos pdotions C/P ouvaQtiioel Twv atoo@wv n (RPM) xat

g dudoreas Lwng L, (0oeg). [13]




[image: image12.png]11.7.5. Zrotixn gogTion Tov e0Qdvav

‘Otav to £0Q0va. €LVaL (POQTLOUEVA KL OXLVITOVV 1) OTOV TTEQLOTQEPOVTAL UE
oMY Alyeg 01Qo@ég (n = 10) Omwg JT.y. £dQava O€ (yYLOTQA YEQUVWYV, TTEQL-
OTQEPOUEVES YEPUQEG, HOMDVES YEQAVAV TOLYOV, QAOVAd cvoduevav Buowv
AAIT. BewEOVUE OTL VPLOTATAL OTATLXY POQTLOT TWV ESQAVWV.
[ otoTn QOETLON TO LO0dUVAUO oTaTrd @oQTio P yia 6o to £doava,
exTOG aItd T 0EOVIRG e Paehionovg elval

P,=X,-F,+Y, F, 0eN7HkN (11.9)

oTaTIHG axTIVIXO PoQTio 0 N 11 KN
otatixd akovixd @ootio e N 1j kN

X OXTLVIXOG OTATIXOG OUVTEAEOTHG (QUTO TTiVareS QOVAUAY OTO TEAOG TOV xepaiai-
oV 1} aT6 *ATAASGYOUS QOVAUAY)

Y AEOVIXOG OTATIXNOG OUVTEAEOTIS (QAITO TTLVAXES QOVAUAY OTO TEAOG TOV KeE@aAQi-
oV 1} Ao xaTAAOYOUS QOVAUAY)

T €dpava Tov @oQTiovtat uovo oxtivind onhadn F = O eivaw P, = F

T édpava Tov @otitovral udvo agovixd dnhadn F = 0 eivar P, =F

To aEovixovg ToLeis pe Baeliorovg oV OoQTICOVTOL AXTLVIXE KAl aEOVIXA,

TO LOOOUVAUO POQTLO elvaL

P, =F, +27-F, o0eNHkN (11.10)

2y weolirtwon avty meémel va eivar F, o= 0,55 - F

Aapdvovtag vitdyn £va OUVIEAEDTH AOQPAAELQS TTOV EEQQTATAL QTG TG OUV-
Orpeg Aertovoyiag, To aTaltovuevo otatnd @oQtio C; Ba eival:

C,=P,-f, 0eNMHKkN (11.11)
C, otatxd gootio oe N 1 kKN o sivanes 00vAudv
P, Loodvvauo otatixd @ootio o€ N 17 kN
f, ovVTEAEOTIC ao@dAelas. Tevixd AoufBdveral

f, = 05...1,0 yia fjouxn AELTovyia XwQis #QaSaTUOVS

f, = 1,0... 1,5 yia xavovixij Aettovoyia

f, = 1,5...2,5 y1a AELTOVQYIQ UE HQOVOELS AL XQASAOUOUS KAl VYNAES QTaLTI-
OELG axQifelag




[image: image13.png]t, = 4 yia aSovixovs ToiBeis e fagedionovg
av ;> 8 oL TQUBEiS EXOVV aTEQLOQLOTT SLAQXELX AELTOVQYLAS

A6 TOVEC HOTOAOGYOUS TWV QOVAUAY EXAEYETAL RATOTILY €va XATAAANAO £8QaVO
TTOV VO. AVTOTTOAQLVETAL 0TO 0TATIKG oQTio C.

11.7.6. Mivaxeg goviudy

Ou mivoreg 11-5 g 11-13 divouv dLo0TAOELS KOl POQTLA Yo dLAPOQO. €LdN
£00avV ®VALONS (oToLyelo 0Ttd natahdyovs FAG nat SKF).




[image: image14.png]Eidn kat ovopaocia £dpdavov ohMoBiosws .

Ta é8pava oAloBoeng amotelovvtal amd:

1. To copa. s

2. To x&woupa. §\
3. Tov tpiféa. ? l

4. To chompa oTeyavoTnToL. _ L >

h

. To cbomua AMravonc.
Avéroya pe tnv S1eb6vvaT] ToL KOPLov PopTion Ta éépdva ohcrer']daco-:_
yopilovial g dvo PacikéC KaTYOPLES .

1) Zra gyxapora €dpava oiloOnong : elvor avtd mov wapcrapfdvovy povo
eykdpoieg duvapelc.

II) Zta coviké 1 otikd £€3pova ohicBnong : elvar autd wov
napadoapfivouv povo eZovikég duvayetc.

Ly. o). Eykapoio édpavo oricbnoews  B) AZovikd €dpavo oiicBrcewc.

1. Atpaxtog, 2. Ztpdoéag, 3. TpiPéag, 4. Taua edpavov, 5. Kédhvppa edpdvov,
6. Bdom, 7. Yrodoyn Azavtipa.

LovOnkeg AMmavong kot Tpfnc

Mia moAd ko Mmavon efven 1 omovdmdtepn mpovmédBeon i TV
aopain Aertovpyin tev edpdvav oicbioenc. T va pewwbel n tpfPn ota
Edpava kat 1 eBopd TV LAKOV, 8o TpEnel o1 EMEAvELES OMGONCEDS VoL U1V
epamTovVTal CAME Vo TapeBOANETAL CVAUESH TO QAL TOV ATCVTIKOD.

[Na va eZacpaiiotel i vypr| TP mpénet o ehdyioto nyog (hek) tov
vdpoduvapkod ceriva va unv etvar pikpdrepo amd to optakd péyebog (hew)
SnAadn heh > hem kGtw amd 1o omolo vrGpyet xivdvvog Asitovpylag otnyv
TEPLOYN TNG LRLUYPNS TPPNS
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To xbpto nkeo»cmua TV sﬁpavmv ohc&qc&mg Sgoﬁuvaul,}gjg
Aertovpyiag eivan ot 1. TpPn elvar. vypn Ko ano;u—:vmg dev dnpovpyeitat
pBopé pe -amotérecpa 1 Sidpkera Lafg TV - vEPOSLVOIKDY | TplBECD\/
okzc@ncsmb va elval Kol TPOKTIKG Guretpr).

. 'Eva.péyeBog mov mepiopiler ta dpra Aerrovpyiog evoc D&po&)vaumou
aﬁpocvov elvar 1 avytepn emtpendpevn-Oeppokpacio (Ocrw).

H péon Beppoxpacia Xarcoupylag (®m) evdg £dpdvov Tpémerl va pnv
elvar  peycddtepn amd v ocvmspn emrpsnouevn n;,m (@eyr) Snkaﬁn :
Om<Oexn.. .

H abénom g eopporcpamac Xanoupym (G)m) LEIDVEL TO 1&08& TOV
MAEVTIKOD. KOL TV QVTOYT] TOD VAIKOD OE EMPavelakt] wison kaddg exiong kat
TNV avtoyn o€ eBopd.

H mapaydpevn Bepuémra evég edpivov olobriceng v8poduvauikig
Aertovpyiag TpOEPYETAL ARG TV PETATPOTH TOV UITXAVIKOD £pYov o8 BepudtnTa
Ao7® EcOTEPIKNG TPIBHC TOL VYPOH ATOVTIKOD.

H mocémra cvtic e Bepudmrag ovéivetar pe 10 poptio Tov oTpopéa
F, mv taydtra ohMobroeng (u) xai tov svuviekeotn TpiPrg (1) Tov edpévov.

O vrodoyioudg evog vdpoduvauikod edpiavov olMoBfoewe éyst Svo
OKEAT). ’
1.Tov xafapd vdpoduvapixd vrokoyiops, o onolog eEacpodilel Ty Aswovpyia
OTNV REPLOYT TG QLU PG : et

2. Tov Beppixd vroroyiond, o onoiog séaccpali@st M A£rtovpyia , Tov edplnvov
ce Beppokpacio pikpdtepn ™G emtpentic Om < Oex .

‘Edpava ohoBnioeme vdposTatiknic Astrovpyiag

To xdpo wheovExTua TOV VIPOCTATIKGOY E8PEVEOV 0MGHTCERS Eiver
071 AE1TovpyolV GV MEPLOYT THG VYIS TPIPNG axdua Kat Y1 ohd yauniés
TAYUTNTEG OAMGHNTEWG.

Béfata yia v Stampron Tov aartodUeEvoD adyong Tov DEPOSTATIKOY
CTPOUOTOG TOV MAAVTIKOD TPEREL va yprotponombel avriic vymAng mieong,
670 10 COOTNHA TPOPOSOTEl CUVEYMS Tar onpein AMmavong, ue ™V KatéAinan
TEOT] KOl TOCOTTA MAAVIIKOD, BOTE Ot JVO EMPAVEIES VO TOPAUEVOLY
Sapxdg Srayopropéved.

Qawdpeva Tpifnig

Ano mv taxbvtnra oMenong V  efaptdron 1 Tip tov cuvvrereom
TPPNG petadl tpiBéa xat oTpogia. Otav o otpogias sivat axivntog (m=0) tdte
loopponel oy Kardtatn BEon péoa otV o ToL EFPAVOD, Ol HIKPOGKOTIKES
avouokieg Tov emeaveldv otpopéa-tpiBéa Ppickovion oe Thpn epmhokty. Me
TNV EKKIVIIOT] TOV OTPOPEN Ko TV ad&T|on g TaydTITag TEPLGTPOQTC TOV, 0
cvvtereothg Tpifg 1 pewbvetay, yati ol emedveleg dev Bpiokovron ma oe




[image: image16.png]nAnpy epmhoa). O otpogéag Teivel va avappymbel endve oy avtictoym
'rlavpa TRG 0TS, TPOKELTAL Y10 ) pur/pn o).

_ O ovvrekeotng PP peidveton péypt v Tpf peEL o€ pu TadThTa
VeX, mov . ovopaletan xpiowun taydmra  oricbnong.. Ot emedveleg pdiig
amocLpUTAEYON Koy, 1 B€om tooppomiag Tov ctpocpsa etvon Tt oy K(IT(D‘CCLTI]
BEom. :
- Oco avaver 1 tadmra V, ot MECELS ‘TOV AVOATVCGOVIAL GTOV
USpOSDvapuco oPNVa TOL AavTikod anwbodv 1o mpoq)sa amd MV emedveld
OV ‘tplBSOL KAl TOV VOYPEDVOUV VL mmpewm psoa oT0 Xumcvmco H rpan
TOpa eivar vypr.

INa peyéddn mmnm (V———OO) 0 cs'ch(psac woppmta 010 peco ™e
omrg ko 1 wieon P eivan otabepn . :

a) Katavoun mieong otov vdpoduvapikd conva.

‘ B) O cuvrekestg TpIBng | o€ cLVEPTNON TG TaVTNTAG OAichnomg n.
h A

y) To mtéxog h tov vVEpoduvaKoy GPTVa CLVAPTHGEL TNG yoviag ¢.
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AE 80W/90 API GL-4 | BaBokives moihamhAc
AE 80W/90 API GL-5 PEVGTOTTITUG

EKTO\', antd TG 7o TAVE KC(T(I"CL..Slg 6‘{1\/8 and 1o Auopu\cxvtho IVGTLTOU"EO

’

Horpokmou (API) katcrca:n TOV PNYOVEAOV O EENC:

Kamyopia -

Regular (Ankd 248w yowpic mpdabeta) | Ze ohydotpopes unyavéc ue pixpd ooptia xa

y©pig Suouevels cuvinkes Limmong

Premium (Addia £.00pag evicouéva I To punyavég pe pétpleg katamovnoelg

TEPLEYOVY VTIOZEIDOTIKG 1oL Amavtixov (and doyn eoptiov xat
TpOcheTa) Bepuoxpasiag)
Heavy Duty (Bapi& 3.adwa yia duoueveis | Ta umyavés pe ymiés xatamovioe ton

ovvimxec) HD AUTOVTIKOD





[image: image18.png]FTOIXEIA ZYNAEZHZ ATPAKTQN

Teviké o
Baowky Asttovpyia tov ctoyEinv pnyavoyv eiver va cvvdeéovy dvo
orrpmctovc;, tov onotmv ot Gfoveg cvupetpiag ko xspto'rpmpqc BewpnTikd
cmp:mrtouv [Tlo OUYKEKPIEVE Ol CUVOECEIS aTPAXT®V HETODIBODY  pic
otpertucy porr (T) xau pio yoviax taxbyta (o).
To ywopevo tav dvo avtdv peyeddv pog divert mv 1ox0 (P) oe Watt.

P=Tew [Nemle[S 7]=[W]

O1 ovvdéoerc rrcpc'zmmv eEao@aAilovV ETOUEVES TV POT] 10YVOC o pid
GTPAKTO OF pia QAR . _

Inig ﬁoptcco"apeg EQUPHOYEG TWV CUVOECEWV crcpamwv npe'csm va,
pobvtar xat Siipopeg GAAES E181KEG TEXVIKEG TPOdIYpaPES, O '

o) H xaré Bovinon m’;wc)zﬁn Kol QOCVPAAEET TOV ATPAKTOV.

B) H andéofecn kpovoTIKGY 1 SUVAUIKOV STPERTIKOY GOPTIDV.

v) H eqouéaapmcm TV EdpOV SOUAUATOV wé}wpapmcnc Ta OToiC,
npomm*ouv ond CEAAUATA KOTUOKEVTG q cmvapuo}\omcm N OKOUT Kol Cl:tO
Beppikt] SlaoToM] 1] CLGTOA.

Aviloyo e T0 av D”étpxét'n Sev vrhpyer i Suvoardmra v StakdmTeTaL N
netddoon g 1600 Katd TV 'Asnovpym "CpOK'O’iI"’ODV Vo Bamxes Koenyyopleg
cOVOEST|G ATPEKT®Y.

a) H xomyopia twv »becgm» ot omoiot 61ampovv TIC a*pmom SUVEYDC
oE oLVOEDT.

B) H xamnyopia Tev copmhektdv: o1 0noiot EKTOS TOV OTL KAVOLV THY cOpThesn
Kot oo DUTAEET Uropolv va SIOKGTTOVY Kot voL aroxaBioTovy T poty 10Y00g
xatd v Aswwovpyla eite xord Povinon tov yelpiotn elte wvtépata
EVEPYOTOI00UEVOL a0 £var eEWTEPIKS OTUA Kl CURQQVA PE TO GUYKEKPLIEVO
KOKAO EPYQOIUS E1TE CUTOEVEPYOTOIODUEVOL G Hia TAPAUETPO AEVTOVPYIOS.

H xamydpia cdvdeopor yopiletal o€ vo xipieg vaokatnyopies

1) Trovg otadepovc ovvdéopoug: ot onoiot xprioiponoobVIAL GTTY mepimtmon
7oV efvat avorykaio 1y oTabept} Kot GXaUTTn EVOOT].

W) Ztovg KwHTOUG oLVEEcuouvg: ot omolol pmopodv  avihoyo pe v
dapdppwon TOVE v h,OUSSmpmvouv évo. 1 mepiocdteEpa  cQAApaTO

gvbuyphputong (ko Aéyoviar cvvdeopol evbuypappiceng ) n Ko va
(mo@nxsuovv gracTikG v pEPOS TS svsp'yetac_; Tov petadideTon  amod
KpOVOTIKG 1 YeVikGtEpa Suvauikd otpemtcd  @optia  (OmoTE AEyoviaon
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