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Wireless fluid sensor evaluation setup
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Abstract

Monitoring physical or environmental values, such as monitoring fluids intbard

reach areas, has led to the implementation of wireless fluid sensors. Indicative
measuring valueare flow, temperature, pressure, pH, conductivity, and chlarmat
Developing knowhow to conduct research on wireless fluid sensors requires the use
of a test device. In the present dissertation, a closed fluid flow circuit is presented for
use in wireless sensor applications. A wireless device has been develofestirig
wireless sensors consisting of a 100 It tank, a controlled operationgnaagdliow

senso. Utilizing the results of using the device in wireless flow monitoring tests is

important, as the wireless sensors can be used in water sigwiyrks.



Bz7? ]I ML AZzoRY

dU edUaU 30 UgecUjs0,Ushy tddYb6edoasaspatytdddas ¢
“eglUt 3 e€8g, aUdid aUscUdggg ©UspoepgtieepedUal
U a¥dU tlglecgaalU Udd Uy oUGald.

Co

Co



Lod ] J1Y ARMLR?UL[ Odod

1S AU e BN VK« (RS RT TR UR ST RO TR 3
N 0] 1 = ox AU 4
o TR =Y 0 61 U0 X RO 5
Ba3 UaUd ~ UJ.8.0 6.8 8. 8. 0.8 eieeieeeeeeeceeeee oo 6
TUUY 36068 J ...l6.0. 8. Y. X Bt 8
A U320 d0d 0o 8. d B en e 9
1 OUY ) dUB®ED BBt eeeee e 10
I = T [ U e T e W= R 11
1.2 ] 90 0 QUB g ldceecee e 11
13 7U0Udoe) aUd..0abdd e s e, 13
131 BUddUssca aUs Usz.0y.0.6.0a..Us.0dd.083 Ud
132 | hogUB®UGdes a ..Ua.b.d.dle.ld........ 13
1.4 j Uy UaUdy) st Usa.x.. Uadddley).xa........14
15 ABE  J UgulllBoeeieeeeeeeeeee et 15
151 AQUd BB 15
1.6 Z U0 QUG deBi oo eeeee e 17
161 A heUU) 68 ... ) BB X B, 17
162 7zU23dUs0f.0.68.08000 8 e, 18
163 A he UU 6 ..l @G, 19
164 AcheUUy e dU0OUs.ard..c 000050 2.0.d.d.20
22 = T N c e T = o B - S = = B USRS 21
21 K 99608 J.B8.0.8 UL B G 21

211 j36e aUsUsgy.aald...6.he0Uj].8.49....22
212 Y3 eUUsshelUsd Ggs3iUlepebiaddy Wil &g

23
213 ¢Uc390Y 6ULUsU4s.00.080 Y e, 24
22 K 9a62e 98028.26.08 .00 e 25
221 KsGUoxyoe GUsgd..0.9.08.26.048.4.4U0y.d..25
222 BUJ 9 0 gLl et 26

223 Tgoeaasglice) dUyd UaUolevreis.dd..alsab®Bg) oald
224 ¢oalUoalUy) 90¥¢ jBilslWlicnd) o293dUe.y.x.3..2000 06316 (
23 ¢Ucs390Y cUy UaUdy a.t.Us.5.¥X....a.g.0.26.0.6.30d U0 3

231 T g0 a6 (i GGUADE..J....ccocveeveeeeeeeeeeeee e 31
232 FEG Y GrandfoSALPHA 1L ....cccoooieieeecieeee et 34

6



24 K 9a60oe @UaUc.Us. e, 35

25 K 9 aBYW3A 3 1.0 ULa B0 36
251 A3Uj; UeeUOUU 0220300053 e, 36
26 K 9880 R..0.X3 UG e, 40
27 K 986 36880 geUNE UGG 42
28 K saesoe £ 68g¥YU .(.06.g.0a0..0.0.3.0y.0.0x.43)
B3 T UU U800 Bt n e 44
I R G U= N S X TR A4
32 K UzUjoUipife segpygal 3i 93 n3....Y460 ¥3
33 T UUUG UG B.ci8.8.08.8ukeceeeeieeeeceeee s eeer s 47

34 ¢8 odyUdud Urily Wgesssrdyrd ...0.%.2.d.3...0.83 d

35 TUUUGeaUge UGUsy gi ¢ Us.8.9...0.6..8.0.1.9.85
36 Boagoaoer) viud .a.UU0008.00E e, 58
37 Uyidd GU aUsUsg..a.a.0..0.000008.0g.k.4d...59
371 Bl eboeedUU e 59

4 Fge Ul YeLlUU e e 60
41 zUsas3Usoayd. .. .4.6.0dealld ..., 60
5 09D 39 6.0 0. G0 Ui 61

6 salUU gesat 3 aUUUGaUged .a.lUs..U).a.d62. 3

0droaesl

" Uy U«

61 0i 22U UUUesey3y¥3 UsOddlUer.,.U..aUs..63g0a606) 0



yizcrtuvruvy &£92stczo

FeceeU 1.1 | jcee oUPdabgp2e00.d...09.0.d0.08.0.2%.3 ..(oenn. 11
EceeU 1.2 UG 9 ofpterlgaly 2000116 .£..0....J.. 8. Beluees. (e, 12
FeceeU 1.3 Aec f swnhfosomgltrasbpiafl@vymeeterp. Transducer installation method)........ 17
Fcee U 1.4 g ohsdali®@amil, 2019www.assuredautomaticcomnewsandtrainingmagnetie

FOW-MELEFDASICE) ... 18
FcetdNhaehe UPgs jfagnlllagﬁxtenswn tamu.edu/library/water/prapefflow-meter/)...........c........... 19
Fcetdhe he dOlmu @ lg’U h(lnsirumieg‘tatlontools com/positidisplacementlowmeters/)......... 20
FceeU 2.1 Aschelllya.... ,L..e..f..y..a..u.g’ .................................................................. 21
FceelU 2.2 ¢U € ¥.4.q... -Oe.g.. o8B 0BG, 22
FeceeU 2.3 FEgs3uU i ee :thJUJ..G.g.as.U..U.u..E}.J...a..u.g’ ......................................... 23
Fce2df oUs Uy slei esou@t,tméﬂs U OSSOSO 24
FeeeU 2.7 | 3 Uaasly alescliipegiadelbeliga. 4..0.U.g ..o, 25
FeeelU 2.8 ¢U eyd..leg..agaaeds.dUe . 27
EceeU 2.9 Tgooalal.dUed Loy el Bl .., 29
FceeU 2.10 ooU0U0¥Y0GUed. . .20.026.064.8.08 e, 30
EceeU 2.11 FgoeacileydUed | nwedisDe.r.. . GRUNDEOS. . .ALPAHA
EceeU 2.12 TUoal 0.96.0.28U0la d. .RPWM. i 33
Foee U@y 186 & U . 00Ul UX.0.0L8. g e ee e 34
FoeeUpa@YdpUse U 8.0 b.a 0.0 et eeeesie e 34
Foee U 2.01850 QAIDBOUEL.Lovoiiceeeeeeeeceeeeececee et eees ettt n et eees s st ee e s e s s iaen 35
FeeeU 2.16 U0} eg. . aldlas.e. . 0.5883 .U i 36
EceeU 2.17 Uda2.02.0d. 8 l0Ung e 37
FeeeU 2.18 | 1.0.03.9.80.0. . 808080 e, 37
Eoee U 2. 1 9. 028000 0.0, 8 ettt eemae ettt aenas 38
EceeU 2.20 Trsaah..pUsb . 00degaf e, 38
FceesU 2.21 FUrL8.0.8 . 0.XaR 3.l 39
FcesU 2.22 dyYsW.bUpyxd. . i 6. .U 40
FceesU 2.23 RBa08.4.90.8. . 0 b 0.0 41
FcesU 2.24 z9036U0UgUfeU006d..LLEGRAND...CLOA vvviveerereenen. 42
Eo®We2.25 KAazxUUj o e..f.}.....a.s..g..l:].u.....ﬁ 9.3 0500203 e 43
FceeU 3.1 FoUj adl.de.U.0U0lU00.0.0.0.8 0 oo, 44
FGee U 30D UBBB.L0 R0 ettt eetee ettt rnms s s s s 45
EceegU 3.3 2i aa.a.lU..ahaUL0 L0 F e A6
FoeeU 3.4 zU0U0Ua39.8.E. B X 0L e 47
FoeelU 3.5 zUU0U30.8.E. . B X .02 eeeees e sen e 48
EFceesU 3.6 moae.delsoar.. f Bll e 48
EeeeU 3.7 j U0).60.20. 8. .00l 6 X0 e en s 49
FeeeU 3.8 zU0UUBa5.80.0..0.8 4.8 0.0 e, 50
FceeU 3.9 dUeeysad..cl0lasa0.hd . 0680800 51
FcoeelU 3. 10 .0.83.8.8.0.8.00 . 8.0 L0 8 et ee et sen s 52
FeceeU 3.11 UaUe U3z.e..0.U0s..5.0a2ea.0e6.4.d0ed 53
FGee U 3. 1 2. AGHE U8t eeeee et n e 54
EFceeU 3.13 | (GUs} gi.els.a6..06.c.e¥0s. . dxara.lU... ......56
FceeU 3.14 [(-O0bpdgUegUgepllgaUL 3 (J'GUCJ&EJG Uq .87
FceeU 3.15 TaUs0Uf ..0i.00de.U.  y.604d..5.0g0.0L.3... .58

1L 25

avyeUUsose


file:///C:/Users/n.baxevanos/Desktop/Thesis/Thesis_Baxevanos%20Nikolaos.docx%23_Toc90116747
file:///C:/Users/n.baxevanos/Desktop/Thesis/Thesis_Baxevanos%20Nikolaos.docx%23_Toc90116748
file:///C:/Users/n.baxevanos/Desktop/Thesis/Thesis_Baxevanos%20Nikolaos.docx%23_Toc90116749
file:///C:/Users/n.baxevanos/Desktop/Thesis/Thesis_Baxevanos%20Nikolaos.docx%23_Toc90116750
file:///C:/Users/n.baxevanos/Desktop/Thesis/Thesis_Baxevanos%20Nikolaos.docx%23_Toc90116750
file:///C:/Users/n.baxevanos/Desktop/Thesis/Thesis_Baxevanos%20Nikolaos.docx%23_Toc90116751
file:///C:/Users/n.baxevanos/Desktop/Thesis/Thesis_Baxevanos%20Nikolaos.docx%23_Toc90116752
file:///C:/Users/n.baxevanos/Desktop/Thesis/Thesis_Baxevanos%20Nikolaos.docx%23_Toc90116755
file:///C:/Users/n.baxevanos/Desktop/Thesis/Thesis_Baxevanos%20Nikolaos.docx%23_Toc90116759
file:///C:/Users/n.baxevanos/Desktop/Thesis/Thesis_Baxevanos%20Nikolaos.docx%23_Toc90116760
file:///C:/Users/n.baxevanos/Desktop/Thesis/Thesis_Baxevanos%20Nikolaos.docx%23_Toc90116761
file:///C:/Users/n.baxevanos/Desktop/Thesis/Thesis_Baxevanos%20Nikolaos.docx%23_Toc90116762
file:///C:/Users/n.baxevanos/Desktop/Thesis/Thesis_Baxevanos%20Nikolaos.docx%23_Toc90116764
file:///C:/Users/n.baxevanos/Desktop/Thesis/Thesis_Baxevanos%20Nikolaos.docx%23_Toc90116768
file:///C:/Users/n.baxevanos/Desktop/Thesis/Thesis_Baxevanos%20Nikolaos.docx%23_Toc90116778
file:///C:/Users/n.baxevanos/Desktop/Thesis/Thesis_Baxevanos%20Nikolaos.docx%23_Toc90116779
file:///C:/Users/n.baxevanos/Desktop/Thesis/Thesis_Baxevanos%20Nikolaos.docx%23_Toc90116781

GARUBI S /MDD

Lt
PID
PWM
MCB

P&1D

Liter

ProportionalintegratedDerivative controller
Pulse width modulation

Miniature circuit breaker

Ingress protection

Piping and instrumentation diagram



1 grROMSZ1 [Jd AY L9 ALV
¢ " UyeitlU s oarvelUUsoeyativaol. URBEUSPDoUbB S
"UysaUehy¥sUs y3U dUx) dUsash o

U0 Ggs3UGe U sUU0i oeUUU Udd U saUeedd oaUs
UslGddqUey Ud oaUs fGgooalUeyseysU GUsgdUYWsuaddUe
GgUeeUUU jeed 3 UgGUL 3. EUe uUi UUpres aUGYaU
gasoatl 3 ~68g 6} dCusseysU Uzsde d deagl se WUIHG e Ug Y Uda U.
UjyaUe oaUlYaUsse " UyeglisyYselUOUUs a0 UseUjuitd d
yjeed J UgdpPeeysPBgsd&dPaglos¥YeesUUs hHaU UU Uy o0

Co

Gy diosees 8seddal, UU beeUUU "6g Uessasgdedds
aUs }ebYaaUUUs d aUsUsgjoaU Udd oaUUUGsUgH
Uy oU0GaU ecagoeaadjt 30U0Us edUe UdBy UU PP e g Gaalidfie

dge Uy UELOYBWIIYaUsU “y30U aUs y3s "~ Uysaleby
5 .

GUbeeysys Uxs gasoeat 3 Udd aUUUGsaUged.

10



1181 A1 r dr B

UGaUge Udd "~ rvrURUg dd usyYUUs(q

95 d Ug3UURUQUU GUesgd GesUdUy
UsUd "~ Uy UeyUyegd €U0 UGl esoe o

oo UYYUely dU ) dises ,e6o0daba 0U0d
goolUo bkGeml0de s cdgfd aUs @ Gagoaal

UlbssWbag acescli alj 3allbda U

1281 A szBMRY

B UstdddUej; Ud egltsUtGUsay¥ UaszUs esU uGglal
UasUs d Usigdaebeidd cloydiegd aUs 80 egasgdUsU
ye@igsedd digisadwge Wgwddr 6} UsYeaeasUUs ey Uy duc
d see 3 UgGUesi, d UUei UqUU, d dybGd, d ui3Ue;

OepyioTop

AAAayn , } AhAayn
Bepuokpaaiac _‘i)_ NAEKTPIKAC avTioTaAoNC

ufKouC i B£onc @ NAEKTPIKAC avTioTaong

EAatfipio
ANy ; i
duvaung WW' » Béonc

ZwAivag
Venturi A|a(p opd

Pon ﬁ ﬁ Tieonc

—_—

Fcedl) jce aUsUcqg) 9 qRerEgas, 2009 Ue ) ¥ 3

11



m m Co

¢

B PeterElgarUaec U ~Us GUe yj3 06 Uesg UsQsdqUey Od

i 0UdeU eyUydidd UeiGUsasUs e aUUUoy YiUs ¢a
OU0UbadUe “"6g eUU}Y, d 6 6aU U eUUaUa Ud:
yUydidd tUs UsUsityeis GUds Usee Udd “~eafUd

0 y3Us U} f a
5Yo) Us@dloagmegls

Us bUGsafh UsYoy UgH.U

[MoodTNTA E1I0000U =l

Aladikaoia

uETpNONC =P [ToooriKr] ££000¢

FcedZbUOsah Us Yo(PetbeEigal, 2009 e d

12

jeed

"8g Uas3Us o U(Aksectddfas & fh Us z

\



13y1ZsrumoRrRY J1A[szBmdbd

131t J [ sz1Jve [411 RRMrve J1AJ] szBMRY

¢ “968 Ogese oaUUdoeyse e6adity OUOvddUasaeidd
(passivdo Us Us attveg.8iod UB Uy 26 alaBdlied dille jdyddi d 3 U U o
GdeeU Usfhuieg c¥yyjad 30U U U¢Ucics d&¥yEO@p&docdl:

] Uds &seagdUddUsessca Us tiddelseq dlido e (jeagesl s
GeeU Ushiueg 63 Usv¥YeeaUUs Udsj WsiFg bdysdli Usssld
“"Up YuUsoeU U gUUaUa 6 UstddUey; Ud UovrosefhU(d
99U Ud aUsUsgjoaU Usg.

1.32anjY zz01 [11 A?rRzZ1Juve J1AJ] szBMRY

z9U Uosahed oUUdoeyse gadidq UsaddUey vrs Ua
UslGddqUej Ud. HowdBWdpY GlUegd Uiae Udd oaaceUs
U hoagUsd UstddUey Ud GcUUaegUUUs ,§dgealsU fo
yeUs 3U o¥Ysforx g U0 GdysU) dliyda " Uxadd Ushd U0y dqUe

j3UsdyUrxd 6 GecUUsoahd UstddWegdUdoadsD8Ues
Usglh3vyd aUds ~Ujya UxGd Ueg eUseseyUjag.

13



ldwlmy fzsmy 4] $egmod

(@]

Bs bUlsoahUUyes "~ Uy¥YoesUUd "eg eUd U Ubococ
LU0 30 aU0UUscelicagel UU 66Uy Usa'Uly smi¥madrs .Us g

BPeteElgarUs UGy} Us GUes w306 Uesg UsuaddUey Ud ¢
eU UU U UaUdystUsayY Uxs UstaddUey vs

« 9} affadcary . Ugoi UdqPUUsced Usmpiaedindijead Ud
sU y3Us UslGddUe; U U eUUaUa Uds Uesj abUsU.
e Uijyed eyUydadd.

dbUde 63 fealiptatiby. Aas Us d ee63YuiUd EUsd 6 eal
aaaeUalU UeliyYsosaldd © a2UUUoy Ulled Ushd 8) 2Y3a:
2Uoa) e (@eadzdnd . ewosGUs "~ eifh UsalUoed Udd
GhRUqUUd "eg U3 “~jeaUaUa UsalUose aUds yaza
siUaalUUs GU aGUUUsayd Uysbyd e gaUyydiad. s

]

Us GdeUae ediys yrd Ues GHeUasify¥g d oaY¥Ye U
posUGUYGPgd3syY UsUoy YiesUUs GUsd "~ jelusUoy
UasUs Ue ey U) aUoladge gigisoaei Usg ¢

Boadddrit¢g eUUUbsae Urs cUj UaUdystUsal 3
8y} 0Y38g U Us 6y h3e oaUs afhorviddidssaed Us Y|
FiGYae BKasUs d tUsUGe; ¥ UsyeUOGU aUd U0y @i
ee ego9Ud "es0fhUqUU(J.
3JOGU0yy. 9493 d aU0UU0i dgsadd €UUUbsaed Udd Usi
GosUGeyyd GUds yazasilie “e6g utaslUs y3Ud UsidddUe.

TUdgaUylagl i dBsse Ye UPUsltd GddglaaUoed Usce
Ushd UstGddqUey; U vd “38d Uds UeaUoe Udd Uslh

(e
(O]

Gy Ueeoofindaithly " e UUaUa Us BHbUdef, GUes3s @
Uy yvyalUUad Udd UshRuseg ¥vd “~3e6d Uds UalGeitie U
293 Uegece.

] " hoyj(espanspAasz Us 8 63 h3sed “e6g U UsUUa 050U
Ushtieg Udd 209U €950 utUtueeysad Ualaslas

-

o Uoaj sUs oe(esomtion. §f Ug @&y HUU; d UVUalGeltised e d |
"8g € 63 Ua y3Ud UstGddqUey; Ud 30U Ussc3Ui GUs.

KgUo O d(gedsitiity) . Aoy Ye UB3s YGQU G We yitlldds UaaUo
hieg, oYUy U f HMHooUosyoseyslUd Ggasdeald

Co
(O]
Co
@

14



151 umR2Zz2AZ24d

FUes oseev¥YUs Uxs j; UgtUits, etGUaeasgel 3U an
tdaUte U Us "v¥gdUesbWbsgacdylds

y3Ud U=xgdafhdey dJa tUdeaUle UaszUs UszescUhd © oo

U
V] U3 Gl J G E

1516918 MULUBY

B "YUsUs¥Yadd ?90haled UsUlyy Us aUs yj o6
céeyeiel 30 UUzsszeereleogel Usd jeyd eU Us¥Y
eUU0Ubsae Uxs cUjUaUd({efhbiosd3solUegdgUlUbodids
GlL} @8 (eeeoafhesyiidq oaUs Useesgoheagy GodUs § 8 e,

Uy s8itioaY)UUWUY eslkgooaj aszes3lUUd Usd UUeci UqUU(J
UosUUsee (UgsUegosoe jee oaUs jJee 6} oUsai au
UBbs hedid (aGU); vyUe aUs Ugybridd jee) .0cUUasU

¢0U) vUeszs gs¥sUUUs d jee "6g € 683 Ua 30 "0
hUs Us j UgGUR U esUUaUaUUs U' R “"eea¥Y aU 0¥
GdUe YoeooddmeelUblkwiUger Ue Ypgvoodadedsjocafe | ce
y UgtlUf 3 yU0Us aU "~ UyvyYeadalUd “~3ed Us3z ¥Yze3U I
UsofhsaU Udd selUaed © GUpvyUed j36e6ed U 9 ayae3 f
ddeUae yeegs Udasdduobofdtei OyVoofgddgd) ced
3Uyei U R Usd byia0d.

ZUQU) ecbosowrlit) sboas Wgywijliede JjoepelUe e yd J sed
} UgtUei aUeb¥Y3egs ea6) e UsaUshsslGUxrs oUse g
Usaeasggd, Ua3e3UUd yODéeolildei JooKsbhspBggUgp
eUd "Ujyeegs 69 “~eUUegca AUU3s "~ UjeglsayYescgs |
g 6aUaeU3U ; UielU0U, aU Uysbyd U by UcLtulsd

U AUsed GUysvyad WYeg bt odlgapipd JUcllag Jo 3 Ug 3
jeolUay i @egapyoclbe g ©2936i 3 UUs s YxWdd ¢t Ue UdUid
U aldd aUs es UUjeuaU;hRbosaes ~6g ¢ 63 Ua 3U
eU Ggsy UsU 30 "jeeaddeia Uy UsUUosoesa Usg G:

15


https://el.wikipedia.org/wiki/%CE%A0%CE%BB%CE%BF%CE%AF%CE%BF
https://el.wikipedia.org/wiki/%CE%9B%CE%AD%CE%BC%CE%B2%CE%BF%CF%82

g8 o3J9Ueyse "8g oaUde) ReyveseUd " jeamw dU dJan @ 4J
UisyY@GUUUe eyoUded UgWs Ydjva iGFWa]: 0" f Uds

VL pVL
V.U

Re
vy evUasUs d cUj UaUdroabideelUcUPgBUdpBaUssf

Bs GgadealUd jeed GU oaaUsUesid Uovoeid ¢
Uorvoeid, UdaUle jee g f bUpiUdJUU aUs "~ aey
Useodlbariodsi d yeUs U slGY3sUsU 3U036i UaUUdUscey
e 63 Ua 30U GgebUasUs oaUs U oaUstUR Uorvoh ¢
aUshaUd "e6g sGeciega 295U Ud jee GU Uszesalec
aaUs Ui d, AHUD3e W gse 2ag0AlpUE. ¢ j;ee U ¢
Uovofh GgebUasUs HUUs 6 Uovyofhd UaszUs ~aey dc
“al8d. ¢ 3ee g f ~aldd GgebUasUs HUUs e Uos

Y3z Uxyd UaUU d jee UasUpe gidlg ¥des UUbka Ul sk
8  aalUd Udesasgjo8ia3 U talUsUd UsyyoUslUd oaUs
eyolUdhd Usgd. OcUs by UdU hUs UgUyd s U 1o
aUs e¢U Us "jelaea Udd UUci UqUUJUedsUds deili Uy f
2].

16



1l6yrRzmszOY MmMUBY

1611 VjJ{ RZMU 2ZARMB?JOH

g¢U 3ehel0U0; U g Ujecyrs 6Jdqiosee 8968i3 daedU
Uds UUeci UqUU Ushd j UgtUei “"6g 3} yUs aU y3U
80ge3hUqUU Ushd g UydedUseci oiecUUsd “6g U
g¢U 31 8he 00} Us & gy semivzs el i @ ¢ U00UU); e Uad, @
Uss ©ee oaUs 8 Yeoasd UasUs 6 uUyalUdd. zUo¥Ya

Usgd 60U GreesUd ecrjyad YeUad U UGe €0 Us go.

©0© WVMETATPOMEA:

EFceddINne he yU,0g e(wwmvato.comultrasonic-flow-meter 2. Transducer installation method)

17



MU J T RZMU
;jefhe 00y @,
eyaU aU

162y resz1 dd

U y3U eUosdqUsaf U eUo3dUsos
eyaU GUe go} h “eg J yUs
2hea Falalagyldd doaUsUjseUosdUssed

¥ 3
dqd G¥ew3U. ¢ga

U Uorvoed 029U

Usg 9o} 6i

POH }

© O HAEKTPOAIA

Q@O MAINHTEZ

Fceddy Uo3zdUsah Kine@ medl (2p18wwiv.assuredautomationconVnewsand-training /magneticflow-meter-

basicd)

18



1631 0UJf RZMU AMULAO] JY

g¢U 18he VU3 U 36 yaUd 6y discee 89migs Uds ¢
"0y saUpyiUs €950 " plosydd (ecBhoelBPBd Bgrdgy das
GgooaUoa)seysd U9 .ol WbiGUsoeseU U] 000Gy j HUs) U 6
G0d j3ee eU0UUU) W hgsUeUqgali @aly j0ole W) st Uy salisoace
;) UgtUf o293U0alUUs " dlg 9a0Udyd @@ oo Yi BY)dodyg HUOY
Us 3 UgalUfR e93UalUs "setdfdtlgpld, Weées@g) 26i

EcediNneg he U086 yamrlifgextension.tamu.edu/library/water/propeller-flow-
meter/)

19



1641 0V jJtRZMU [ RZ1JBY {tRZJZJIJA1LASY

¢ UUecseasoalU Ueg jehelbgbBg dUEHaed UGB\
eyUydéed "eg e¢U0UU0U; Y YeUOGU Ue3s Hooae Usg 4 Ug
;jeegdl 3 aAe 00U U dOUsoeaed cU000UR" o adiyy Gell By ¥3 U
G0 GrveesUd,olBs rgU Usdesdl9y ~ 3 eyhsUU.

Co

OBAA TPANAZI

KATEYOYNZH @ KATEYOYNZH

POHX POHZ

ce d@Ae h e WiyUeealelyU U f(insrdmenfationtools.com/positivedisplacement
flowmeters/)

20



268A11vuvrBB 21124

21eaA11luvrB MULUJT RZMUZ

AeheUOUy e UasUs dq GglaUge “~e6g e0U; ¥y U0Uds
oy} cUOUUs U ' y3U GreesU.

FUd UGgooaUes)seysd Us avyeUUsoe UyoUdaUlU o
318 yaUd “6g aUsUas g} o UliHalEfectixms Wg cled dJ eyl Widdye
SEAa Us UGgoaUay s eYfF-610F dwlEnomn Refemree source not

found.).

water Flow 5¢ i

FG
h.lcdt' X o8, 2 A00LIm)" /
\  working rof oMPa

water p'c‘ \ m" /"'
\ Yo)0757-22 A

FcelnheheOU;6 "6 yalUd

ge ahe DURdAUaUaUUs " &BUM Upay@silsl ggth Usy U 30y c
y3U3s UsHaigU®s UUs 3U; f (YarUB, eao Gk 4limihUy ah0 U0 s
aUdUsi UqUY Us¥otobyedkhBdeddddHapdgoUs Us
UsUatUesscecae GeelU "~ Uacecgi. JgUh UaBUOsya»lWUYao

21



i G0deU uUsUz®gwdY3Ujfi UU ~aUe3UalUeecUUU Usg:
ge Uoyd UGeeelU Usg “e6g Ue oaUdsGUY Ui osce
"glieUsohUdqUUg Udde @ihw vUia gus @y j eyd aUdi d oaUs

C( Co Co

211am?B 1 R1ZUZMI9J]Y MUJT RZMULZ

TUdi g Ue 3 U0UgGUR j;yUs U R Uds Ualseluas ~} 6
g JehelUjeg eU U eUyal
6 adUUdeysaed GUds “~j6 yalU. ¢ "~ UpstUjeide U
UsGddHalkg Us " cacygec UdqUeg¥o O8eblecoaYdl ~ Uy sGUy) g

38 yaUd, 8 hoesasd Usg jy UgtlUei “"68g }yUs Uas

(@)
¢ =
m
C
w
Cc
C
—
(0]
[
C
—
<
[

(@)

Uys "~ Ueset 3 “8g Usyjeea3UUs. qd Us Ui Usg, ¢
} UgtUei €U0U; 1 300dg Uss Uysdefh Uxs “~Uscet 3.

Wiee In /m@m

Fcee2dU ey d Usg ;ehelU0)ag

22



2121 MUZR1 HJ[ RS Azd)] RAT vMUuujrior[z mulzl Z 3 J
{141 LARrRLUSdHELAS

GgstlUlecgasgoalU Fee@idlliduBaIUds jddBss he Us
“"a2UUGH)y eUd Ardujpdioesdte dsigs g cDd3 cgaoy
Oalicila VE

g
Udd
ydqidsUsa' 3 Uedi fhtvke/gUuzBiidui no ¥d
"0UOUgeUasegelU Uds eyUydad Uxs Upsdetr s Uxs

st tusalU € @636ieU 30U U UzU3oU0GUBi el aUs 30U U

2d3)1

P

| _B¥N

_outnpJy WmX¥

fam | R
IZifF -
olli 3

- <
-

Fcegi¥gatlUheagasoaly e helijgryge Ud

23



213t R?4P {1 {Zzsm1 AZz1 {¢C

Wiringy e he OUy 68 g:

= %
5 9 E
O O O
+ — -
]
)
SEA
V=01
FLUW TRANSMITTER

FcegdfalUoalU) cdicanPaie V0) 6 g

24



228A11vuvrB [2z[luv3umszsB

22161 A1 rdrB Azvzy [z[]lu3umszOy

GsavyjaeeagelU AUs e9sU UoosaUUYGUUGd dyy eUsid
sUGUei 3Uyei, U H Uss oaybdUll fhgaeely U Gd; e
eyie. EUd GgsyeUsU e0UUGy); OUUUs oaUs “Yas ol

0 |

aye U AUs yecegelU y3U osaUstUf oiooaxvxelU. dsU
3Ujei 63 dlosee 696ielU Usgd ogeasciiasy qUyd.

Fcegd) sUaalU Us Usmpaasdieg odded

25



2220 RM1 r mJ] 3B

B oageascgiiasay; qUed UasUs @6glsaslU8UseayY 95U Us(
ageacgiiejalU Us 3UBhHogdeesabpUrdibebtlgd salsil
UsUeaaU osUs os3dqUe; Ud UaszUs y3U. KasUs U
UooaUUUGUYGUY3s dyjyeUstadd bUbsUleysdd oagoasi
cryjae63UUs GU glijeaa UslUesgd aUs UaUsesaa Us

gU oi ) 98y pgoaslicy dUe UasUs:

1 Toabit Use Gis3tiUddd: UasUs Us GdeUae fH ag
dqaUaUjeeasazdqUey U.

1 EU¥Udd: Uas3Us Ue UsaszdqUe eyj3ed Uesg daU
YyeUOGU U0 Us UsUeaUGGhReUss J UieU Usg Use

T ANfUes Ud e UjUme ydlogs q UBhaselypy e d Uesg daUsa Uy

UsU Ui GGUUUs e£deUssoe 6 HKasdg UsBgdlesl
Gg3tUulO¢ddg vr&de Udd Us UsaaUd.

1 Oty Use U f oaU; Uesoafh gydeed UsUsceced U G
1 6363Ud U H oaU; Uesoafh gydeed UsUsced e Us.;
T paloaed UlU) Y3aegqg
9 aUOU;vyUe U UsezUaturUe cYagbU © "~ goageUy:
T BteU UsUaaUd U cgUclatdye © UsesaUalxU

TUUOUGaUgUGUs oY Uplgids atice Bkkpehéigedggaed) WU e g d
UaUseaa U3z Uess yeegs gopPpaga BUWdgd ddUegos &F&i
3

yjei Us GUaasUs oaa Usld aUs yiazd GUU GUU.

Co
Ce
Co

26



Y oy —
ifif \ IR

"d

5
Fce gtk U

©ONOUAWNR

10.0YUdd
11.Staticring
1206 8Y3 Us U

13.0-ring

14. YUszsec¥Yus

15. EFieU oa93dqUey U
16. TobutUse Ggsuy
17. TU Yoo

18. EUg sedae Udd
19. YgesrUed

o

6 7

ey)d Usg

G0v¥3

27

16

15

14

12

8 9 10

sagoaacsgilie) dqUe



223Y2 {1 Uuv3umszOY RIRTM?Jtiimvertery)y 1 R1 ZU 2 Mmr

yie 69 U UsUetlUsd 02090 sgUGUR 303 Ugs¥Yse
hoe y3U aUs ~ Uy stidilhy Uldg et Ud)cfp albgbfp ayfa e g3 Uz U
agoeacgiliey; dqUyd "e6g Uayoecegs Ud tUsUlGeysae "~ al
agoodllgg UgUsa Uas3el®d it gBioypzesgore ol
"UypsaUebhy¥slUs UU dpdledppebovarbfisUdge pUscg U

Us Gg3Uce yoaUoce Uvs aGUjeti3s Usg UGi ocy) 838

"0y s8ce.

B £990;6U0 UszU;2Wdiledgladad0jFeitlgdqUU Ueg 30Uy 6
eU U0UU " jeaUdeysleysU 0GdeUal. ] 3 dqd UUci
e990}3cU0 UzUyoUaUed eU0UUBbYaaUs Usd GUyeidyd U

eye) s d UUeci UdJUU aUsUas gy 2 aUd¢ e300 Ubsslbeet Wbysss U

Jy et a3 GUesgd UGioecyesegd o#93dUey Ud U by U

tie Uyph e6gd:

zU jidestid Ueg “~a¥YUegd Udd UsUeaaUGGHhe Us

daUs UjidzmessYatdacy 6 d08de(ealU e UUUbYaa0UUs (
zU jidestd Udd GgeahUdUUd Udd UsUsaUGU0HR:

"goi UslebWNUUydaiyy; Us oaUeai UUyd U  RAUslGd oUs

m Co
c C

(&)

28



{zm1 J B -MmuwhzRIAS0 | [1HsZBMIH
luvzumsz2d

I R
z ]
Bs doUaUj;sescagoecftipgdUds UWasUs Us casaa
“"Uya e6g 29mie RU,80WgD casoaesa (UyohGU)eiias
Uy eniig g/0Gi o6y 8389 U by Ucgoeagoeaveysas U)eeylU
U ealU vd UyaaU;sdg UUci UqUUJ.
Bs eg836(0Uls0ca dsxaax@ejUd¢ yaaUdyljJepoe |} o
U " Uya Uvld g UytGhy Uslidd UszeaoUs Ues oi} sa

Co

Co

Co

Usg oageaasiic) qUe.

Bs UjstiUGsoasa o293dUey Ud Ggsedydoaidds us U
UgWhles UsUalGUesee UsoesxddUksgaoyrsslidleas Udly st
geUosdqUoesose " je0UUGaU Uesg os3dUey U.

ZFUds Uoe} Y ogoeoacgieyeis dalUaUjesheass
"3608U0U0GaU Ueg wo9s3dqUey U, tdeUlte “~y3 U Udd
"UysaUeby¥szegas "~ eulUGaU U f:

e @a6oaUjsleys3e UjeeyU

ed GvdUewiece GYOGUTYS

U talUsU0 GYGdd

yaoaUsyd Uyvyaddd e g yj3 0U0G(
iosUjjee 3 UisdUsad “~j3ed Ud

= =4 A4 A -

Fce@lfgaacgiae) dUed

29



23 tR?81 JCc ?AIMmyfzazgMmMvinnig?u

iosU oavdBgWs@aasyYdUe g Yyeegs oaUUUcYy deys
aUd) stGUsa¥Y:

Ce
Ce

G U}
BsgeUOGUsoayd UsyYeUU; 9 UsUyj RiGdqadd o U:
Bs UsyUUpsayd uUsUGUYGUsd LO aUs L1 G
Bs UsUaUyYdUsd Uxs GaUsUst 3 D1, D2, D:?
g8 byyed 00U kg

= =A =2 =

gU dealUsaU)jsa¥Y Uy UalUdyastUsay¥Y Uesg oassadqUey |

U) avaUsgd

b) ¢vyad (V)

9) EKFgeshUdUU (Hz)

i) tGeid (W)

U) YgesrUed Uessaszdidd aU [BF (25U ea3.

= =2 =4 A -

_ L _ D3
-—m—-
2 - 1 1_-..1'-“ o - 1 * ..-DH-u.
= F i
e & ,
] e — = &
= =iie 93 ! |
— | j

Fcee8psUaUyadlUsd agoeacscia), qUe

30



231y z [ 1 v 3 v AGgundios

FUds "~ Ujyei U Us avyeUUsose Uy oUGaU 6y dq0:
ALPHA 1L 2560 180G18 6 U ¢ y 2 s 0 B.8m3HK WqpJde GRUNDFOS
Fcea2ll) K" saycddoal ogoasiiay dUednnvetedUols he Usdd
yaUoece Udd UsUesaUBGReUsdd UYldd aUdi d dyaU:
i 60deUs y 0ggUwUUUGa0i UGU. BUUgeUasUs i des
sUehydrid Uijegd ~Usel 3.

¢

X

GCRUNDFOS

Fcefifgoeaaslay, dUed I nverter GBUSIDFO

31



gy L 00mpaU, d UUci UqUU t jygdeasUs Uds Us U«
UaYeoalGUdd U hicetdd g h helkhsladecdds dealdg ¢
hOUs d eselUdidq dyyeecUstdd UasUs 6Ues

Ui UU) 63, Idd ylWlei UHdkU Us UsaaU 3U aUsUasgy 9
aUe iad g h halUd UpgUkgd¥dedbddoalaBeegpaabdil
99U aUsezsayd U UsUelGUsd dyjeUsidd.

TUs Uyacd,lIldly Wbe iOesUWs UBa8Us Ui oo figgp tl
U Ausldd g h haUd UsgdUeld gds d e odleds CGedU a6 edgly socasU da.
a0 aU0U0UGBUYGUsd GUsd 6 6ald d eseUdad dyjy e U:
gydaygdlde d UUci UqJUU U sUyy Us U a0y Ussz o}
Uds Uesoasdid.

galUsUesgy) oaUabplytoplpdee Ua3 UUUs U y3U (i eba

UosU UleyBPetdbBgdatdalUUs 08U aARHALeyU»rd@ gg Bda) o
G0 UsUescosose "alld. ¢ UsUeasosse “~alidd Uasl
UsUaaUd 180U 30U UUsys¥YesUs U Ud jee. OUG
U UsUsieUsd jee GUs Gi GUdeU oaUasyoalyy, 9

0.0 - - - - e -

U

U s’k d UsUeaaU GUs Gi GUdeU oaUs Ggs3sU o d
jgUfh yeUs vd U eUyalOeU eUsvyeyszae (g}
aUUUsYavldd Usyj;oUsUd oaUs eUsyveysse dhygba.
Uds "~ 98 U sUUaUlceUUseg &ygdUegpPbeddygge Us Ue

Ud sY} aUsU Udd. " Uyshlieg dyjeUsldd

] 9saagdUa q aoUs UsglyygaWs alsdi, e U " y @ 5 &

g eliUseaszi UUUs U w3U Giebeos Uswydd yusUd
Jgdeas0U0U0s U oaUs Uslyy dodd), Up i@adilsagli s&gs Warg
“aVldd. U y3U o906} 368 deyse GiaUdeU Us U

w

d
|

[

Cc

¢

(€]

c

- - - -

Uy UsaUdjyaeses3lUUs U f Uds ausU U taUsU "alUdd

o

U UsUsis dUyefhUqUU, d &UDdO;e’deseﬁwqgou
U UsUgieUsdd jyeed. ¢ UsUsaU dU by Us U atdd
i aUdeU UsitetU yisUd dyyeUsidd.

o

3 Yy6eUs €90 GUsp Y U f UgUy oALBHARLY 6 Uy Usa U
ge UysaUebUsceysag Ushd bi faiy Wed gUo U B0
UsUsaUUYOGUUGdd Udd oaUGUeaed Udd UsUsalUd, Y3
99

- - - - o - o o - o

U 3U UsUlyAlUage Ul Ujmseerge U 69U "~ 98 “~jJelUs

Co
™

32



UoaUUYGUUGdd, Uds Uiosasadq UsUsasUUYGUUGd Ud
3Ue Uaaalie UUsd

U e9sU “0Uiyoe ehisdl o LALRHALL dUB gi v Us G UUa e U0 ¥y
orvudgh Uo By evgic.ags Uy Usd utsUlGey UUssca Ui @59

f 7z acoalUysteysased J ARUsy Ud,
f jUsdeae UYOd Ujeis
T ¢aloalUysafh GlGYaceU.

z9U cUegdae UYOd UjetGeislald U UsUUa Uds
Gy Uoeysed J AUB3 Ud € 683 Ua 30U U s&ydUms U f
} hUs) Ud UasUs ¢ a6oUjslieysasad, 65 Uasuaes Us’

gy oeagooacic) dUedaerMavboeyll Uk Ubwheignsd aUs Us
PWM G d ¢ U Busé® Width ModulationB8 o g @ a6 (ABRHA1ked 6y Ua 3 U
Uz Usa UUipE®BORd "6g UopPuwMsplsi Ué gd Gey ild UU
UsUeaaU aUcsPWMdlBs  dee® Bv3d dU Usgy gddasdiUUs
UUGi[dgqUU

EcegIdTUai lse GeesUUsd PWM

33



2.3.2t+ ? O1Grupdfos ALPHA 1L

54

46

180

N

Fce212psYo) Use U

34

e}

\

aUs~xvlaridd:



248A13U0rB 3RUJ[RHEBY

¢ U sasoe Udd uUsUesUsed yoo3U GieclyalU gt
Uy oUGaUd, 8 @i csdUei 30Uz e9aj3ed vy dqUsanfl
Geeg 6id. ¢ tedldese, UexrdedUd Uy UaealgaU a  Ou
oUs 69 UolUG8YUOdgO ¢ Frldyatd MAEHUs Udgd UUUsy |
g Kz) MUOUUGaUgYeUUUs U K UsUsgoolEyaed J vUs

e 83 Ua 30U 6ydtses 8sddUa U UGGYaUsU o050 U

oUs 6desoat 3 “jeyhsUxs.

Fcee2lBpUaUesUse 100 Lt

35



2568A11U0rB A5 su2ARIH

g8 "68ag Je goeys3sae UasUs y3U0 dUjees aUGUs
UaUhd Uxs Yaoaxs 25U Uds a08Ujodgey Grxaegsv i Ua
Gy disee 896i30Us 95U Ud GisulGd dUyeU3Us
Grad3staUxys 090950 Us, sgildt pUB w®fd ho By HUd dy
P0ds "~ Ujei UUpaU0daod Udpedeseces sadilU dUjee aUd
6} LeUUesd UNTFERRLASTs P& aWg UG Ut tgly 30 viize2e f Udd h 3
Ua 3 UAQUAIRLUS A y U3 U Ue3 O goo Usgggeayrsge obiU cU dls
oYy oUsU eved, Uds UsUesece 08U gydeyd ~syaUs

FceglaUUyee aUGUsee GrveesU

2516 uv I MZBf 124 ASYsu2AROH

¢U e6dyUdiad aUdid aUs dq GgsUjyesafhodlid Un
aUUYaadars UaU; UdevyYUxys Udd ausUd UUUsy aUd -

j 3UagUsoayY ¢y q06& dagpagethdd dWaBs &g Gi su0hd
e U0U3si Gvoads3t 0U0ry3 206U Wsllg df.c YOTPvaeasUd o
Uds oaUe gahUdqUU Uvrs Gryadst OU0y3F wisUdde AU dje Waafl)
ddagoeh o2olselb Ubdess yo UUUG o Uge Us REmE§ s deiboliseg
Ud GUUpy~yaGd Uxs Gyoadst GUrys aUdz UdJWUUGaUge

36



FceglbUdagahd ecUVUaURJ

Fce@lh p GUssafhd cUGUR[]

37



FeceglfivysalU 90¢a

FcelBfrvrasah J Usahy Udagah

38



Fce219FUe) 90U GraesU

39



268A11uvrB [ CcH]Y
¢ b¥YsU UasUs e£9U UGglaUge “"6g jgdeasUs,
yj UgtUesi, Useaoe3UUd © saUasz3e3UUd Ud Uasuf
ZUds "~ Ujyei U aUUUGaUge ) dioes eoeddalUs
ddogafpgoh UsYOUUGGHFRBROS.Udqd UUUsj aUd

Fceg2bysU bUyy¥rd Ui e6g U

isU Ue YuUsUGeU Udgd uU
Us edUUdeysd G6Uds yszeue Udd
YysUadid 3Ugmwaadid dBs. ¢ UsY

40



FceXlE(GUs) sae byild

41



278nA11vuvrB t1{Mmuvyzzitlzva
Bs €903 hUgUee UUss MGB» Uala aUlleg (Bafileyi ege U P C
UsUGGUaasegs Uds eelUse aUsUsgjyoalU U/ g Uy
by Ucgoegoeatl eUUU (eUosdqUsah GUsscUas).
FUds "~ Ujei GU a2UUUGaUge 6y dqloscee 8seddal
506 LEGPAND10Aa Ue " iCoBldc 90 s U deds Us oi aars
h Uge

230v,Ue 6 " 8aae U gUUaUaUUs U 3 agoeaagliay dUt

Fce@2®z79036UgURe UUsd LEGRAND C10A

42



288A131UurB (AUVZ2(CZ jJuvzze Azu) OARD
g¢U o26gUsyY UGgslylUdrgievecelddascd3tiUegye U Ud
daUsaUjeasosat 3 saUavtayas U f U eeUsjygleysU |
ZU(ds3 "Upei GU osaUUUGaUge 63 dlosec 6oedda
g3uyGUys U pURGTHJIUUODUshOodgUFegbatidd osU
aUarvlars Ueg JeheUUyeg Udd aUUUGaUged.

Co

Fce22AarUUpegfa GgstyaUrs

43



3Y1z41AJrR2ZB

31yr1 Oz s

¢ eUayUd Udd oaU0UUGa U @ ogdaa, Uit U " Gd gU
aUUUGaUged, Uplys Wegegaey ecai Udd. | elyYGsaU
3U G6ydlosec goelr el BagegooBtdi ¥aadgd iusUaU
40x40x3mm. GsU Uds “a¥YUd oaUdit g oUs o9 Ug 3
Gy diosee 8oeddoal ahfR3U; U " aUsy U U ys3lgld o

ZUd OGgs3syed8Wledies Uz HaU UU UsUy; UeeUOUU -
aUUUGaUge aUs GUUJULddeaUs aUUUsaeard. Yy} ad
Uy 8 UsYUUzdd hHoevs Uxs UzU; UdeyvyUxs U Y3«
U Udsesiu

Q C

AoOnTripag po
Béva 1 ntrpag porig

y |

——— Asg€apevr 100 Lt
AviAia ¢——

Fce8IFoaU,aldeU aUUUGaU0ged

44



—

Gei o UUldysod el ded o2 UUUGoUged “~jectydaU
sUbBeh Usg uUsUoyYeeUUsd jmamodade U Ud beed

GdeUU
BgldsUGUsoayY -~ PaipDadldgrdiitUe go5U) BgcUs Usd Gyaoadst O
1 oUsU Udd aU0UUGaUged.

>
>§

Flow Meter
Tonk

10014 ve Centrifugal Pump @@{-D‘

EEEEEEE|

IA

~4m3/h

Fce82P&DoaUUUGaUged

45



32BARURMI | AZg3Fsipovpmr 9 pA /b ¢
{11 Alczsy

¢ aUUUGoaUge ¥y el yUjsd kU 3000 yaitigadd o0
Udd oaUUUGaUged, Us3 “~Yooee oaUdit d aUs Us3s ¢
s Ud Uvoxis0®20mmh ~ vd G Uas3 UFdw33d Us G0 s

Cc @

Fces8% i ao93U ahaU; U "~ aUsy

T (x1)UUe wa0el80x20mmUs 6 eae 386} as0UUs 95l
aU0UUGaUgedP; B ddo0 Ue 3 ehelVUye, d b
U 8 1eUsas oaseeyYUs 0909U Usd Useseyd U
(x1)U U e Weod8020mmUes 6 " 8ae ;883 asU0Us o90s5U
(x1) UUe Y70@®m160020mm Ue 6 " eae 386} asU0UUs o
"Y¥oeas, 6 a6id WWUWOEdERs @ § 8 seclibd jedUe d
bysUd.

46



33y1z1AJRrRZ2B Jumi vy

O " UsUU U H Ue ohysee Uxs oahR3U0; U0 "~ alUsy I
"3e8doegeysrd, UesgeaciddidU d @6 e aUs d Ggose
8 i U @gUUasi3 Uss o6j3eh Udd aUUUGaUged. |
dexiono s U Ues3 o6y} dJff,h Bday Uy Ba@WU Ue bYyed “a6g
U egliYloslGU 3U 6j3dqlocs 8oel wixdnema»sl e dalisd U
a U

cC @
C«

GaUge Usg.

51 3 U3 9ae9aalU

C

¢ UGBgoefhaoaadldq Uxs oeecU
UOcsesasgoaUdinertgro hpaddéetid aUUcHgodp DE&Ue tdbc
ohor by égdUyecafhodqid oaUs d Ggooshaadlid 3U:
U0, UrddaU U ¥3y dq utUsUeUse, fH ¥vd utlaecsegs

Fce8dy OUUsaasae bYOd 1

47



o

ZUdBce83kiUac3Us Uda Ues edyUdid a¥YdUU¥s3 o
UdoUGyrvadd Udd utUzUeUsed aUs Uds UsUscece GUsa

FUd OddsygdlocaeddoalUs UyauaU; U dsVes® boasce
G0 bYyed YsvyoUasydOOcWUpeias GUs i ywsdu Urs c!l
Uds Ui esad € UUUs dBUNde Usgaehds, o dladh Wddlss ¢ U f o
Udd.

Fce8@oesesdecUssosre J HUU
48



Fces8l} Uyci as eUUUGe,) Yd

49



J]Gei UGgossaeddalUs hHaU UU sceeyYUsU Uxs
bytdd oUs Ggs3Ucases3UUd "j3ed Ues U ¥3y¥y eyja6d
"Yooas@UeadagUyaUleU GUas FGEa801U0Uds ~ Uy UavyUx

Foe88 U0UUaasahd as8)ehd

50



C

] 96 a6 i Waaald

3
byyseae Uxs U stGU3Usit 3 €U0 Usitsafh UGUY, s oU!
aseyd U ;U0gua0

s50f Ujyaysese harvxs Uxr

. JdGei GUyosxGU 8 o6} ¢ehc

a4
@

a4
()

UsytmegU6Uds GUUyyvidq Uxs 3iaoassrs ohsUyl
j1dioseag eoeddodlololimoatfadlgge ¥38yas 6 13 U0 U
290 UUgdiga¥ Gggygdladlyzeay Ulst 3 afhoy Udd Uj sabr
sohs3Ud uUUaesegs Uds "6 UaU Usg o6 ca8i.

Fces8dUeseysasd eU00Uaasahd o26)ehd

51



Fce8lo3esoelU @8 1 3

344 vAv
AdS1 s

g 696 0deUsUsoaf o6ee¥YUs Udd oaUUUGaUgeE
Urs U303 UdevyUxys, oaUdit d aUs d GyxaUe RuUgu(d
aYded oafhaadidd Urs Gryadst GU¥3 dU UaeclU ¥vd U’ ¢
aUs U 1 aUsU0d Usg U WpllhsiU. U 1h cBB Yad deVUae dUUe
GUe3 oYUy “~Yooee oUs Gdlglo amBedddds Upe §e g
g 8adl0Ueddal es5U GGUsyosee byitd 25U Ues ¥Yu
Uzhuaeg Ueg 3 UgalUei 393 Ue3z adl adigayhle, o
GUa3U00U0Us#ceedad 00ds3

J] ©zs As Rug|mzvsitzt g ) Oy
42AR1 Y

52



Fee8llpUsUeUse oaUs ageaalicsydqUed

53



joeeasi ddilU0 d GUeysazd Usg 3} eheUUyeg GU0Uds
Usg eU Usd UGrvadst GUsd yoomWdebBecoaholibdy
U elgsUjesafhodide Usg U K Ue aialdeU, aU Uy
A sayclUdaU 30 ¢ Us 00U 63y96hsUsU dynlid aUs k.
y} UgtUei GUe UGyUUp;safh Usg oaUs 3U WU} YUs ¢
Usg ogoeaciie)dqUe. ¢e UstUsaUsah byaasd aUs
Gey ¥ Udd jeed Uasg J Uf GdBa v el dq Baeligs yiddgid Ak d &
Usg oUdid, UsUsohadtddrsy ool ewWUsByszagUas
(z 8g¥YUVUs &g ©Wdd&dUdeyse GUds ~oavyUd Udd o000

Fce8I2Ache UUy @

54



gel AeBdadds eUU3 85 giuy Ugasoeyd Gradst GUsd
jeed J Uyl ieg UGUsj;ci cthmaegj jadosdUsm®ie dBL
dUjeec aUGUsoayd GreaeesUd usUUseed 11, atsUd
¢ hRuUgtd Uvseyiereadasldiddypgarcie Usg oaaUstUsi 0
“¥3y eyjed Udd uU3zUedd8@Ya o dysorsss UU3el] Udg Y& pe
aUe gafhUqUU Usgd, oUdid aUs Ud usUGisulGd |

j3asUs 3U GdeUsydUa HRUs oaUUY Uds U 500y
Udd Ugadeysdd ~alUdaddd, 3 eutUjehaldal Uslsoe

Ud@ slgoe “"aulUaU eytU GUd uUsUecUse.

35Yy1z1AfR2B | 341 MUYITRHULZ JUlT]2Z1

o

TUUY Ud eUayUd Usg GglGUeeUUsd jeed J Ugll
glij Ugasat 3 Gryadst 0U0¥s3, q eilGd Ushd UGUs;
UaUUsGUL 3. ¢a8 olle Yd)Bs dWUQUGWp§daUeg, dU

i G0de U UstddUe) vrddisUeyvye Ude®e U Ug Bladd Yoo
() Gi ) eUUBgtddelbei; U WPlUGalls83Ys osU 3le Gi GUde !
8 a8 UeayocUOUUs ' fh y3Us €903 8U0aU00U

ge Ui 0U0de U oUientizayf B4 Ogeaictyss Us g ewacosltlUe,

8  aced UyecUUUs Usd eUUjetUsd Uxs UslGddUey x

"y vUhon-Biao®a W eddo Ul clgkce)y.4 Uy gUR Us Uy 6 Ua

cyeldd Uddrytmerd Geldidde Ui UUUs & Ubrepboxyeilali Ay & WU Ue
aU»s

s eoaglilie aUU ¢ 83 U0Ua 30U yeUs "1 HRGBUGC 3 |

55



Fce8l1B) (Us)ciel3ze saseey¥YUs GrvareslU

56



57



36t 1 uvJ1BMOAS [1z1A[RZBY

zU Ud GeeUsad Uxs UsUj; UdeyYUggedlHdg ~ Uy ai
sagoad) L 3U0Us Ue oaUsOGUR Gi GUdeU jeed 3 Ug
UUsolU&coej &ii Uadlg addpdmu UlsBwmelUx28d yeUs ¥d
Uds yooaUs;d Ui U8d Usg gesecsi U K Uess cUsy

i BV e B M S

Fces81l5raUs U Gi AUdsU jeed J UgaUL

58



37g0As AR 1 RUzZUYUZAMMREZIB Y

U Ud dylid U oaUslegpepsgdetddgUaigliUes WY

T B"Usoeahd yaUoeced Udd aUUUGaUged o950 .
f EUUOoU3RUqUU Uxs Uzt aUxs

f dbatureU Uvxs GgatuyaUvxs

9 TUdY;sateU Udd aU0UUGaUged

1 CrosscheckingU asfigwcharte Ui g a9 o ¥

T BFeeUsdd heaevys Urxs UzUj; UdevyUxs
T YU, Ue 00Uy 8 6aduals tedgdplbes,iils §)deleed

zU0Y Us "y Ud Uxs " U3 U ¥3x Ueyocrs 6} dd

zU osaUstUyd Usd bY3sUgeihwerly deglUallgallzee UdA d3
tasaUge Udd ity Ugldd €U Ud beedUsU Usfhd

UGUsyyddalU Ue U sliga cf)3Bs sdrexiol cdJU 30y f,
UsUasBy&dmidd Usd. AKaszUs GdeUsUssah 30 oUsgaliacg

efhsze d UUzUeUse 95U Uds U eligoe aUsUsgy) oal
oyeslU3s 69 UGyvyads3t GUsd eU 3 &dh,UU0sidadllug s
ageacgiiey qUed oaUs y UsUU, tleoaseyYliUdaUs Hald
jeed J UgtUis uteeseYuUdoaU 95U (430U aUs @aac
aUsUsgy) oalU.

371t mur 1Bt |z

TUUY Uds "6 UaU Urvs Uyobll8U0sotdg8dUdsesa
oY 89U “jJebaeesUUU, U R UU 6 °6aU a¥Y 89U eUl
Uy coaoe Us 8dylUdlid Usg ogeeacsliasy qUe ydehUUy U
Usg GguaUeeUUsd. jJgUR UVUaecU +vd UUE Gy odBise U U
agooacgiejaWiis "~ e6g -aUadbdided a1ddh e ai GUdeU. B
Us edUUeddealU "~ adtaes Udd uUszUeUsed oaUs f(Ggo
jgUf yagllU Us "~} hbadelU oaUs d Y3Uadad Usg 3UC

59



4t 2zt ARMCAL |1 Z]

¢ eUayUdesotldgdgedtladtddq Uddg "~ Uyei GUdg o000
U dU¥yj; dUsah, hHOGe oaUs GU UUecssoefh g hHbUD, 6
sed 3 UgaUis. B eUsysaled eyGU U Uds @

Co

}

Ueoese¥YesUs UGij}elUcgd UptlrddUOe@gUgoaplle UBU boWe
"89hRUqUU, UU Uy UaUdyostUsayY aUdit g aUs Uds
aaUsUf GiaUdeU jeed j UgaULs.

41yrR}I 1T vz JOY AmuvA[B[RY

Bs gUsas3Usoayd "jeudeald "6g dU e 6}6ild
aUUUGaUgeUPda¥e¥ B o

T jgU36eal GgtUee plrea d YssW ol wWeb clbgills 3
U edealUgliq Udd UsyyoU0UsUd aU e 000y
aUsUsgy oaUd Usg.

T zUoUai UUyd jyee ;3 UgtUesi €U Uds UsUsaU
GgohoaUs3Uyd UsUalavertetaUoecheUsd U A

60



Se1rltyrvrm] 3oy

[1]

2]

[3]

[4]

P.Elgarc) stddqUe); Ud ey Uy dudd

?. BUsUs¥Yadd,

Tisoft« 9 | y ~

Us

3 U

aUs Uayoecege, 2

(o]

czdeUsosoae Uxs 3 UgtGULse, 2

93¥jJaesegel

99U Usd UsUaal

https//www.tisoft.com’el/supporthelpthermocadibrariedproductgpumpgge

neral

Grundfos «Alpha 1L CirculatorPumps, [¢ Ua Ujl.ep® 8d ff 0 5 € @
file:///C:/Users/IN8243~1.BAX/AppData/Local/Temp/Grundfosliterature

5989723.pdf

61



6 ¥9 Az

211/ 24

Al M| rrrRLEsY

"yUj; UayU~x

"Uy U0adU03U0Us

{1z21A{RZBY

{11

d eoad UB ggdo:s ot 38 go U:

d “jJeeedUsy¥Y Usgd yo9s3U0 U K UU aUUUGUeeUO0OU
daUaUj 6350 AliEmEddyda Ude U
] 1] BAALTOGA) O¢ ] A\tUZBE
) AN) GOAs L
1 GRUNDFOS ALPHA 1L 11457
2560 180G1

2 ANUsa )} ogo®ia 06896

3 TUaL Use RmMe -

4 CHERBROSD Y 3 4l 11641

5 ] stddUe YBG1 -

6 dbg U0 -

7 7993 6UgUhe -

Legrand
8 Z ¥ ad 3 Untelplasy -

62



6.1B3%1 11 T RIULVI GwBIMYIfzLYe3BMS Z

OAHTIIEZ GRUNDFOS

ALPHA1 L

Odnyieg eykatdoTaong Kal AeiIToupyiag

GRUNDFOS : N

63



(49) piALyY3

EAAnvika (GR) Odnyieg eykatdoTaong Kai Aeitoupyiag

MeTagpaon Tng TpwToTUTTNG AYYAIKNIG EKSoong

O1 TTapouoeg 0dnyieg EyKATAoTAONG Kal AeIToupyiag apopouv
Toug kukhopopnTég ALPHA1 L Tng Grundfos.

Ta ke@aAaia 1-4 TepIEXOUV TIG TTANPOPOPIEG TTOU ATTAITOUVTAI Yia
TNV ATTOCUCKEUATId, TNV EYKATAOTACT) KAl TNV EKKIVNON TOU
TIPOIGVTOG PE ACOPAA TPOTIO.

Ta kepaiaia 5-12 TTEPIEXOUV ONUAVTIKEG TTANPOPOPIEG OXETIKA UE
TO TIPOI6V, KaBWg £TTIONG Kal TTANPOYOPIES Yia To OEPPIG, TNV
aveupeon BAABWY Kal TNV aTréppIyn ToU TTPOIOVTOG.

NEPIEXOMENA
ZeAida
1 Mevikég TAnpogopieg 2
1.1 AnAwoeig KIvoUvou 2
1.2 XInuewoelg 2
2. MapalaBn Tou TpoiévTog 4
2.1 EmBewpnon Tou TTpoiovTog 4
2.2 T mepihapPavel 4
3. EykardoTaon Tou mpoiévrog 4
3.1 Mnxavikn eykat@oTaon 4
3.2 Ofoeig KukAogopnTh 5
3.3 Ofoeig KiBwTiou EAEyxou 5
3.4 HAextpikr oUvdeon 6
3.5 Moévwoaon Tou TrEPIBARUATOG TOU KUKAOQOPNTH 7
4. Ekkivnon Tou mpoiovTog 8
4.1 Tlpv atmmd Tnv eKKivnon 8
42  Exkivnon Tou KukAogopnth 8
4.3 Eguépwon Tou KukKAopopnTh 8
5. Mapouciaon wpoidévrog 9
5.1 Tepiypan Tpoidviog 9
52 Eg@apuoyég 9
5.3 Avrhoupeva uypd 9
54 Avayvwpion 10
55 TpdoBeTog £LOTTAICHOG 11
6. Aceitoupyieg eAéyxou 13
6.1 Mivakag Aeimoupyiag 13
6.2 MMpoypaupara eAEyxou 13
6.3 Znipa eAéyxou 14
6.4 Am6doon KukAo@opnTh 16
7 PUBpion Tou TrpoidvTog 17
7.1 PU0Bpion Tou onpatog el06dou PMW 18
8. ZEpPIg TOU TTPOIGVTOG 18
8.1  AmocuvappoAdéynaon Tou TIpoidvIog 18
8.2  AmoouvappoAdynon Tou QIg 18
9. Aveupeon BAaBwyV Tou TPoidvTog 19
9.1 AmeptAokn Tou Ggova 20
10. Texvikd oToIxeia 21
10.1 Aiaotdoeic, ALPHA1 L XX-40, XX-60, 15-65 22
10.2 Aiaotdoeig, ALPHA1 L 25-65 23
11. KapmUAeg amédoong 23
11.1  OBnyo¢ OXETIKA UE TIG KAUTIUAEG ATTODOONG 23
11.2  Zuverkeg KaumuAng 23
11.3 KaptmuAeg amédoong, ALPHA1T L XX-40 (N) 24
11.4 KapmuAeg amédoong, ALPHA1T L XX-60 (N) 25
11.5 KaptoAeg amédoong, ALPHA1 L XX-65 (N) 26
12. Amoppiyn 26
AilaBacTe 10 TTapov £yypago Kai Tov ypriyopo odnyo
TIPIV EYKATACTACETE TO TIPOIdV. H eykatdoTaon kai n
AgiToupyia TTPETTEl VO CUPHOP@WVOVTAI PE TOUG
TOTTIKOUG KAVOVIOHOUG Kal TOUG ATTODEKTOUG KWOIKEG
0pBNG TTPAKTIKAG.
2
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AuTn n ouokeun pTTopei va xpnoipotroinBei amé
Taidid nAikiag 8 eTwv Kail TTavw Kai amé aropa pe
HEIWPEVEG OWHATIKEG, AIOBNTNPIAKEG 1} TIVEUUATIKEG
IKQVOTNTEG N} XWPIG TNV avaloyn ePTIEIpIa Kal yvwWon,
HE TNV TTPoUTI6BeaN OTI BpiokovTal UTTO TNV eTTiRAEWN
@AAou atépou 1 6T £Xouv AABel 0dnyieg OXETIKA e
TNV ao@aAn Xprion TNG CUCKEUNG Kal KATAvoouV Toug
EVEXOHEVOUG KIVOUVOUG.

Ta Taidia dev TPETTEl va TIaifouv pe Tn ouokeur. O
KaBaplopdg Kal N ouvTHPNON aTo TTaIdId dev
EMTPETTETAI XWPIG ETITAPNON

1. Fevikég TTAnpogopieg

1.1 AnAwWoEIg KIVOUVOU

Ta TapakdTw cUPBoAa kal SNAWOEIG KIVOUVOU eVOEXETAI va
ep@avifovral o€ 0dnyieg EyKATACTAONG Kal AgiToupyiag, odnyieg
ao@aleiag kai odnyieg oépPig TNG Grundfos.

KINAYNOZ

YmrodeikvUel pia eTTiKivduvn KaTdoTaon n oTroid, £av
Bev amogeuxBei, Ba 0dnynoel oe Bavaro f; copapd
TPAUUATIOUO ATOPWV.

MPOEIAONOTHEIH

YTrodeikvUel pia eTTiKivduvn KaTdoTaon n oTroid, £av
Bev amogeuxBei, Ba pmropoloe va odnynoel o
Bdavaro fj coBapd TPAUUATIOUS ATOPWV.

MPOXOXH

YTrodeikvUel pia eTTikivduvn KaTdoTaon n oTroid, £av
Bev amo@euxBei, Ba propoloe va 0dnyrnoel G€ HIKPO
i HETPIO TPAUPATIOPO ATOHWV.

To keipevo TTou ouvodeUel Ta Tpia oUpBoAa kivduvou, KINAYNOZ,
MPOEIAOMOIHZH kai MPOXOXH, Ba dopeital pe Tov €§RG TPOTIO:

> P> P>

AEZH-IHMA

Meprypaen Kivduvou

EmakéAouBo o€ mepiTITwon Trou ayvon®ei n
TTpoeIdoTToinon.

- Evépyeia Tpog ammo@uyr| Tou KIvOUVouU.

H dopn Twv dnAwoewv KIvOUVoU £xel we £ENAG:

>

1.2 ZnUEIWOEIG

Ta TTapakdTw cUPBOAA Kai ONUEIWOEIG EVOEXETAI Va ep@avifovTal
o€ 0dnyieg eykaraoTaang Kai Asiroupyiag, odnyieg ac@aAeiag kai
0dnyieg oépPig TN Grundfos.

TnpnoTe auTtég TG 0dnyieg yia TTpoidvTa
QAVTIEKPNKTIKOU TUTTOU.

‘Evag ptrAe i yKpi KOKAOG pe €va Aeuk6 oUpBolo
UTTOBEIKVUEI TNV avaykn ANWNG HIag eVEPYEIAG.

‘Evag KOKKIVOG 1} YKPI KUKAOG pE pia diaywvia papdo,
mOavwg padi pe éva paipo oUupBolo, UTTOBEIKVUE! OTI
BEV TIPETTEI VA TIPOREITE OTNV EKTEAEDT piag EVEPYEIAG
A OTI TIPETTEI VA OTAPATACETE TNV EKTEAEON TNG.

e TEPITITWON PN TPNONG QUTWY TWV 0dNyIWY,
eVOEXeTal va TTpokANBei duoAeiToupyia 1y BAGRN oTov
£EOTTAIONO.

-Q@®

S 2

_/Q\_

ZUPBOUAEG yia BIEUKOAUVON TWV EPYACIWV.



2. MNapaAaBn Tou TPOIGVTOG
2.1 EmBEwPNOoN TOU TTPOIdVTOg

MPOXOXH

ZoveAiyn Todiwv

MikpOG 1 HETPIOG TPAUHATIONOG ATOPWY

- dopdre TATOUTOIa ACPAAEIag OTaV AVOiyETE TO

KOUTI Kal XEIPICETTE TO TTPOIOV.

EAéyETe OTI TO TTPOIGV TTOU TITApAAGBATE CUUQWVEI JE TNV
TrapayyeAia.
EA€yETe OT1 n TGON KaI N CUXVOTNTA TOU TIPOIGVTOG AVTIOTOIX0UV
oTnV TAoN Kal Tr) OUXVOTNTA TOU XWPoU eykaTtdoTaong. BAéme
KeQaAaio 5.4.1 Mvakida.

2.2 Ti mepIAappavel

To kouTi TrEPIEXEN TA £EAG:
KukAogopnti ALPHA1 L
QIG EYKATAOTAONG

d00 TTapeuBUOpaTa
Ypriyopo odny6.

3. EyKardoTaon Tou TpoiovTog

KINAYNOZ

HAekTpomAngia

©avarog r coBapdg TPAUPATIOPOS ATOPWV

- KAeioTe Tnv TTapoxn peVPATOG TIPIV EEKIVIOETE
oTToIadnTIOTE EpYacia oTo TIPoIoV. BeBaiwbeite 6T
n TTapoxr| PEUHATOG DeV PTTOPET va avoigel kata
Aabog.

MPOZOXH

ZoveAiyn Todiwv

Mikp6G 1| HETPIOG TPAUUATIOPOG ATOPWY

- ®opdre TTAToUToIa A0PAAEiAg GTaV AVOiYETE TO
KOUTI Kl XEIPICETTE TO TTIPOIOV.

H eykardoTtaon TPETTEl va TIPAYUATOTIOIEITAl ATTO
EKTTAIBEUPEVA ATOPA OUPQWVA PE TOUG TOTTIKOUG
KQvOVIOPOoUG.

O kuKAOQOPNTAG TTPETTEI TIAVTA VA TOTTOBETEITAI PE
Tov @gova Tou KivnTipa ot opifovTia BEon pe
EMTPETOPEVN ATTOKAION £ 5 °.

A\

A

D
!
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3.1 Mnxavikn eykardotaon

H pnxavikn eykaraoTtaon TPETEl va
TIpaypatoTroleiTal amméd eKmaideupéva aropa
oUp@WVA PE TOUG TOTTIKOUG KAVOVIOUOUG.

3.1.1 ToroBéTnON TOU TTPOIGVTOG

1. Ta BEAn oTo TrepiBANUA TOU KUKAOQOPNTH UTTOBEIKVUOUV TN
@opd porig péoa oTov Kukho@opnTr. BAéTTe oxrpa 1.

2. TomoBeTAoTE Ta U0 TTAPEPBUCHATA TTOU OUVOBEUOUV TOV
KUKAO@OopNTH 6TaV TOV OUVAPHOAOYAOETE OTO CWANVA.
EykataoToTe TOV KUKAOQOPNTH PE TOV Gfova Tou KIVNTHpaA OE
opIfovTia BEon pe ETTPETTOPEVN ATIOKAION + 5 °. BAETTE OXApA
2. BAéTTE £TriONG KEQGAQIO 3.3 OE0eIS KIBwTiou EAEyXOU.

3. X@igTe Ta OUVOETIKA OTOIXEIa. BAéTTE oXrpa 3.

X
t

<
8
8
¢ :
§ g
IX.1 dopda porig
20
[ = g
lad g
pau— 8
Yy 8
wa E
IX.2 Eykar@otaon Tou KukAo@opnTn
F=—| nn
°
8
5
8
[ 8
=
=
IX. 3 ZQi€Ipo TwV CUVOETIKWY OTOIXEIWY
3
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3.2 @éoeig KukAogopnTh

ToTroBeTeiTe TTAVTA TOV KUKAOQOPNTH pE TOV dgova Tou KivnTipa
o€ opifovTia B€on pe eMTPETOPEVN aTrOkAion + 5 °. Mnv
TOTTOBETEITE TOV KUKAOQOPNTH LE KATAKOPUPO ToV dfova KivnTipa.
BAémre oxnua 4, Katw oeipd.

KukAo@opnTrg TOTTOBETNPEVOG OWOTA O€ KATAKOPUPO
owAnfva. BAétre oxnpa 4, mavw oeipd, apioTePa.
KukAo@opnTrg ToTToBeTNPEVOG OWOTA O 0pIOVTIO CWANRVA.
BAéme oxnpa 4, mavw oeipd, degia.

S

TMO06 8538 0918

IX.4 Ofoeig KukhopopnTh

3.3 ©@éoeig KIBwTiou eEAEyxou

KINAYNOZ

HAekTpomAngia

Odavatog i} 0oBapOg TPAUPATIOPOS ATOPWV

- KAeioTe TV TTapoxn peUPATOG TIPIV EEKIVIOETE
oTmoladnTIoTE Epyacia oTo TIpoidv. BeBaiwBeite 611
n TTapoxn peUPATOG eV PTTOPE Va avoigel katd
AdaBog.

MPOXOXH

Oceppn emi@aveia

Mikp6g 1} HETPIOG TPAUNPATIOUGG ATOPWY

To mepiBAnua Tou KUKAOQOPNTH UTTOPEI va gival
{e0T16 AOYW TOU KAUTOU AVTAOUHEVOU UYpPOU.
KAeioTe Ti¢ Baveg ammopdvwong kai oTig dUo
TIAEUPEC TOU KUKAOQOPNTH Kal TIEPIPEVETE PEXPI VA
KPUWOel To TIEPIBANUA TOU KUKAOQOPNTH.

MPOZOXH

ZUoTnua uté Tieon

MIkpOG i HETPIOG TPAUUATIOPOG ATOHWY

- [piv atroouvapuoAoyRoETE TOV KUKAOQOPNTH,
ATTO0TPAYYIOTE TO CUCTNHA 1} KAEIOTE TIG BAVEG
ammopévwang Kai aTig 800 TTAEUPEG Tou
KukAo@opnTr. To avTAOUPEVO UYpO PTTOPET va
€ival KQUTO Kal He PEYAAn TTieon.

To kiBWTIO EAéyxoU uTTOpEi va ToTToBeTNBei O€ oTroIadTTOTE BEDT.
BAéme oxnpa 5.

TMO6 7297 0918

=Y

Ix.5 [lBavég BEoeig Tou KIBwTiou AEyxou
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3.3.1 AA\ayn Tng Béong Tou KIBwTiou eAéyxou

Briua Evépyeia Eikova

BeBaiwbeite 6T
ol BaABideg
£10600U Kal
£¢o6dou gival

1 KAEIOTEG.
ZeBIBWOTE TIG
Bideg otV
KEQUAT TOU
KUKAOQOPNTH.

TMO6 8539 0918

ZTpéYTe TNV
KEQAAT TOU

2 KukAog@opnTh
oTn Béon TTou

O€AeTE.
A

TMO06 8540 0918

TotroBeTrOTE
Kal TTaAI Tig

3 Bideg otV
KEQQAT) TOU
KUukAo@opnTh.

TMO6 8541 0918




3.4 HAekTpIKR 0UVSEDN 3.4.1 ZuvapuoAdynon Tou QIg EYKATAoTAONG

KINAYNOZ Brjpa Evépyeia Eikova

> BB P

HAekTpomAngia

©dvarog f goBapog TPAUPATIONOS ATOHWV

- O1I NAEKTPIKEG CUVDETEIG TIPETTEI VA
TIpayparotrololvTal atré adeloUXo NAEKTPOAGYO
oUP@WVa PE TOUG TOTTIKOUG KaVOVIOUOUG.

KINAYNOX

HAekTpotmAngia

©avarog r oBapog TPAUUATIOUOS ATOHWV

- KAeioTe TNV TTapoxn peUPATOC TIPIV EEKIVIOETE
oTroIadnTIoTE Epyacia oTo TIpoidv. BeBaiwBeite 611
n Tapoxn pelpaTog dev UTTOPET va avoigel kata
Ad@Bog

KINAYNOZ

HAekTpomAngia

©avarog ) ooBapog TPAUPATIOUOG ATOHWV
- XuvOEaTe TOV KUKAOQOPNTH OTN Yeiwan.

KINAYNOZ

HAekTpomAngia

©avarog 1 ooBapog TPAUPATIONOS ATOPWV

- Eav n €Bvikn vopoBeoia atmaitei TNV UTTapgn evog
peAé diaguyng (RCD) fj icoduvapou atnv
NAEKTPIKN eykaTAoTaaon, fj v o KUKAo@opnTAg
€ival ouvdEedEPEVOC O NAEKTPIKT EYKATAOTACT
o1ou xpnoipoTroigital éva RCD wg TpéobeTn
TTpooTacia, auto To peAé TTPETTEN va gival TUTTou A iy
avwrePo, AGyw TG @UONG Tou TTaAAGpEVOU
ouvexoug (DC) pedparog diapporng. To RCD
TIPETTEl VA ETIIONUAIVETAI PE TO OUPUBOAO TTOU
TTapouciadeTal TTapakaTw:

Kal dev PTTopei va xpnoipomoinBei yia 1n dilac@daAion

' O kukAo@opnTrg dev atroTeAei eEapTnua ac@aAeiag
NG AEITOUPYIKNG AOQAAEIAg OTNV TEANIKF) CUOKEUN.

®
O kivnTripag dev xpeldleTal ETMTTAEOV EEWTEPIKI TIPOCTATIA.
EAéyEre 611 n TGON TPOPOBOTiag Kal n ouxvoeTnTa AvTioToIXoUV
OTIG TIPEG TTOU ava@épovTal aTnv Tvakida. BAETTE ke@aAaio
5.4.1 Mivakiéa.

TuvdEOTE TOV KUKAOQOPNTH OTNV TTapoxr peUPATOG PE TO QIG
TIou TrapéxeTal padi pe autév. BAETTe Ta BrpaTa 1 éwg 7.
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XahapwaoTe Tov
OTUTTIOBAITITN
KaAwdiou kai
EePIdWOTE TO
TEPIKOXAIO pAKOP
OTO KEVTPO TOU
KaAUpparog
AKPOBEKTN.

TMO06 8542 0918

AgaipéoTe 10
Ka@Auppa
AKPODEKTN.

TMO06 8543 0918

MepdoTte TO
KaAWdio pevpaTog
péoa armo 1o
OTUTTIOBAITITN
KaAwdiou Kai 10
KaAuppa
AKPODEKTN.

TMO6 8544 0918

ATTOyUpVWOTE TOUG
aywyoug KaAwdiou
OTTWg
aTmeikovigeTal.

TMO6 8545 0918

XahapwaTe TIg
Bideg TOU
BpiokovTal 0To QIg
TIAPOXNG PEUNATOG
Kal OUVOEOTE TOUG
aywyoug
KaAwdiou.

1

X3

TMO6 8546 0918 - TM06 8547 0918

2@igTe TIC BidEG TOU
@I TIApOXNAC
pevpaTog.

TMO6 8548 0918

EAAnvikda (GR)
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Bnpa Evépyzia

TomoBeTriOTE KAl
TGN To KGAuppa
aKpodEKTN. BAETTE

Inueiwon:
Mrropeite va
OTPEYETE TO QIG
TIapoxnig PEUPATOG
oTo TTAdI yia
£i0000 KaAwdiou
utr6 90 °. BAémre B.

TMO6 8549 0918 - TMO6 8550 0918

2@igTe TO
TTEPIKOXAIO paKOP.

TMO06 85510918

2@igTe 1O
OTUTTIOBAITITN
KaAwdiou TTavw
07O QIG TTAPOXNg
pevpaTog.

TMO6 8552 0918

EiodyeTe 10 QI¢
TIAPOXNAG PEUPATOG
OTO UPOEVIKO
Buopa TTavw oTov
KUKAOQ@OpNTH.

TMO06 8553 0119
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3.5 Mévworn Tou TEPIBARHATOG TOU KUKAOQOPNTH

(1)
|
I

TMO6 8564 1317

Ix.6 Movwon Tou TTEPIBARPATOC TOU KUKAOQOPNTH

MTTOpEITE Va PEIWOETE TNV ATTWAEIR BEPPOTNTAG ATTO TOV
KUKAOQOPNTA Kal TO OWARvVA HoVWvovTag To TTEpiBANpa Tou
KUKAOQOPNTA Kal TO OWARVA PE HOVWTIKG KEAUQN, Ta oTroia
HTTOPEITE va TTapayyeileTe wg TTPOCBeTO eEOTTAICHG. BAETTE
Ke@PGAaio 5.5.2 Movwrikd keAU@n.

Mnv pOVWVETE TO KIBWTIO EAEYXOU Kal PNV KAAUTITETE
Tov Trivaka Asitoupyiag.



4. EKKivnon Tou TTpoiovTog

4.1 Mpiv amo TNV ekKivnon

Mnv B€0eTe O€ AgiToupyia Tov KUKAOQOPNTH TIPIV TO oUCTNHA
YEUiOE! pe uypo Kai egaspwBei. BeBaiwBeite 6T N ammairoupevn
eAayioTn Trieon €10600u eivail SiaBEoiun aTnv gicodo Tou
Kukho@opnTr. BAETTE ke@aAaio 10. Texvikda aToixeia.

‘Otav xpnoIJOTIOIEITE TOV KUKAOQOPNTH Yia TTpWTN Qopd, To
ovuoTnua TPETTel va e€aspwBei. BAETTe kepdlaio 4.3 E¢aépwaon
T0U KUKAOQ@OopPNTH. O KUKAOQOPNTAG ECAEPWVETAI QUTOHATA
dlapéoou ToU CUCTANATOG.

4.2 EKKivnon Tou KukAogopnTni

Brupa Evépyeia Eikéva

AvOigTE TIG
1 BaABideg e10650u
Kai £€600uU.

e

TMO6 8554 0918

1/0n

Avoigte TNV
TTapoxn peUPAToq.

TMO6 8555 1317

O1 eVOEIKTIKEG
Auxvieg oTov
Trivaka Aeitoupyiag
uTTodEIKVUOUV OTI N
TTapoxn peUpaTog
€Xel avoigel kai 6Tl
0 KUKAOQOPNTHG
AeITOUpYEI.

TMO6 8556 0918

4.3 E§aépworn Tou KukAo@opnTh

TouldyioTov 30 AeTrTd

TMO07 0153 0918

nil

Ix.7 E&aépwon Tou KukAogopnTr

Mikpoi B0Aakeg aépa Trou TTayIdelovTal OTO ECWTEPIKG TOU
KUKAOQOPNTH PTTopEi va TTpokaAéoouv B6puBo Katd Tnv ekkivnon
Tou KukAo@opnTr. QoT600, ETTEIBH O KUKAOQOPNTHAG £LAEPWVETAI
auTopaTa diIagécou Tou oUCTAPATOG, 0 B6pUBOG OTAPATA PETA
aré KAToIo XpoviKG didoTnua.

MNa va emraxovere Tn diadikacia e€aépwong, TTPOXWPNOTE WG

€8N¢:

1. PuBpioTte Tov kukhogopnTh aTtnVv Taxutnta Il
XPNOILOTIOIWVTAG TO TTARKTPO OTOV TTivaKa AeIToupyiag.

2. Ao@noTe Tov KuKAo@opNTH va AeiToupynael yia TouAdyxioTtov 30
AemrTd. H taxutnTa e€aépwaong Tou KukAogopnTr e€aptdral
atmé 1o péyeBog Kal TN oXediacn Tou CUCTAHATOG.

A@oU £EaepwOETE TOV KUKAOQOPNTH, dnAadr 61av o 86puBog Exel

OTaUATHOEl, PUBPIOTE TOV OUPQWYA PE TIC CUCTAOEIG. BAETTE

KEQGAaIo 6. AsiToupyies eAEyxou.

' O KuKAOQOPNTHG OEV TIPETTEI VA AEITOUPYET XWPIg
uypo.
[
\, 1 V2 o = = %
O kukAo@opNTAG £XEl PUBHICTE ATTO TO EPYOOTACIO
-,Q\- og TTpOYpappa BEppavong BepUAvTIKWV CWHATWY.
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5. Mapouciaon TPoIdVTOg

5.1 Mepiypa@n MPoidvTog

O ALPHA1 L ptropei va XpnoigoTtroindei wg avegdaptntog 1
EVOWPATWHEVOG KUKAOQOPNTAG OE UTIAPXOVTA CUCTAHATA WG
avTIKATAoTaoN i} O€ VEa CUOTNPATA €iTe pe HETABANTH EiTE pE
oTabepn TTapoxn.

5.1.1 Tomrog povréAou

O1 TTapoUoeg 0dnyieg EyKATAOTAONG Kal AEITOUpYiag agopouv Tov
kukAog@opnti ALPHA1 L. O 10TT0G TOU POVTEAOU ava@EépeTal aTn
OUOKeUaaoia Kal oTnV THvakidoa.

5.2 EQappoyég

O KUKAOQOPNTAG £XEI OXEDIAOTEI YIa KUKAOQOPIa UypwV o€ KABE

€idoug epappoyr Béppavang. O1 KukAo@opNnTEG eival KaTGAANAOL

yia Ta ¢ ouoTApaTa:

* JuoTrpaTta e oTaBepég i peTABAAAOUEVEG TTAPOXEG OTTOU gival
€mOupnT N BEATIOTOTIOINGN TOU GNEioU AgiIToupyiag Tou
KukAog@opnTh.

« EyKarGoTaon o€ UQIOTAPEVA CUCTIPATa GTToU N dlagopikn
Trieon Tou kukAo@opnTh gival TTOAU uwnAn katda Tn didpkeia
TEPIGdWYV peIwpEvVNG {ATNONG TTAPOXAG.

+ Eykardotaon og kaivoUpyia CUCTHHATA yia TNV autopatn
PUBUIoN TNG aTT6800NG CUHPWVA PE TN {ATNON TITAPOXAG XWPIG
™ Xprion BaABidwy TTapakapyng f Tapopoiwy damavnpuwyv
£EAPTNHATWY.

H taxutnta prropei va eAeyxBei péow evog orfparog PWM (Pulse

Width Modulation [Aiapép@waon EUpoug MaApwv]) xapnAng

Taong.

O1 kukho@opnTég ECM (Electronically Commutated Motor

[KivnTripag HAexTpovikrig MeTaywyrig]) uwnAig amédoong, 6Tiwg

0 ALPHA1 L, dev mrpémrel va uroBdAAovTal o€ €Aeyxo Taxitntag

HEOW eVOG EEWTEPIKOU EAEYKTH TaXUTNTAG O OTT0I0G TIPOKAAET

BIaKUPAVOEIG 1) TIAAJOUG OTnV Taon TTapoxng.

5.3 AvTAoupeva uypd

e ouoTpara BEppavong, To VePO TIPETTEI VA AVTATIOKPIVETAI OTIG

QATTAITACEIG TWV ATTIODEKTWYV TTPOTUTIWY TTEPI TTOIGTNTAG VEPOU OF

ouoTtpara 8éppavong, T.X. T Meppavikr odnyia VDI 2035.

O kukAo@opnTA¢ ival KATAAANAOG yia kaBapd, AeTTTOPPEUTTA, [N

BIaBpwWTIKA Kal Un EKPNKTIKA UYPd, Ta oTToia JeV TTEPIEXOUV

OTEPEd owWHATIOIA, IVEG I} OPUKTEAQIO.

« H péyiotn avaroyia peiypatog vepouU/TTPoTTUAEVOYAUKOANG
eivai 50 %

+ MéyioTo 1E0deC 10 mm2/s

Znpeiwon: To peiypa vepoU/TTPOTTUAEVOYAUKOANG PEIVEI TNV

amodoon Adyw uwnASGTEPOU IEWOUG.

BAéme keaAaio 70. Texvikd oToixeia yia TIEPIOCOTEPEG

TTANPOYOPIES.

guvioToUUE va dlatnpeite Tn Beppokpacia uypou
KATw amo Toug 65 °C yia va amo@uyeTe Tn
o dnuioupyia ICNUaTwV acBeoTtiou.

' Z1a ouoTrhparta {eoTou vepou OIKIaKAG Xpriong,

NMPOZOXH

EU@QAeKTO UAIKO
Mikp6G i HETPIOG TPAUHATIOPOG ATOPWY
- Mnv Xpno1POTIOIEITE TOV KUKAOQOPNTH YIa EUQAEKTA

uypad, 6Trwg TETPEAaIO VTICeA kal Bevdivn.

NPOXZOXH

AlaBpwrTiKn oucia
Mikp6g 1} HETPIOG TPAUHATIOPOG ATOHWV
- Mnv XpnoIUOTIOIEITE TOV KUKAOQOPNTA Yia

dlaBpwTikd uypd, 6TIWG o&éa kal BaAacaoivo vepod.

-]
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5.4 Avayvwpion

Oéon Mepiypagpn
5.4.1 Mivakida n plypaen

EAAnvika (GR)

1 ‘Ovopa Kukho@opnTn
2 EAaxioTo peopa [A]
3 MéyioTo petpa [A]
o/ 4 2ipavon CE kai eykpioeig
Gnuzl:\)ros 5 Aeiktng Evepyelaknig Atédoong, EEI
6 Taon [V]
@ g Méon avtiotaBuiopévn gioodog 1oxuog PL, péon [W]
8 TUTIO¢ TTPOIGVTOG
9 Ap1Bu6G UAIKOU
10 Ap1Bu6g oeipdg
e —— " Xwpa TpoéAeuong
12 uxvornTta [Hz]
ALPHA1 L XX-40/60/65 13 Egaptnua, oupgwva pe Tov EEI
14 Kartnyopia mrpooTaciag
> 15 ‘Ovopa kai 51EUBUVON KATAOKEUAOTH
L & Kwdiké¢ Trapaywyng:
o/ 16 * 10 Kal 20 Yn@io: KWAIKGE TOTTOU TTapaywyng

« 30 kai 40 yneio: £10¢

>\
GRUNDFOS « 50 kai 60 yn@io: eBdopGda

@ 17 EAdxioTn Beppokpacia uypou

18 Kwdikég VDE

19 Karnyopia TF

Alaypappévog Kadog amopplgpdTwy oUp@wva Pe 1o

. 20 EN 50419
kil 21 MéyioTn Trieon cuoTAPATOg
ALPHA1 L 25-65 23 22 MéyioTn 10x0¢ e10600u [W]

23 EAaxioTn 10x0¢ £10650uU [W]

3 \E\Mm\ 11/1(A)|P1(W) |MPa/ i 22 5.4.2 Emegnynon T0TIOU
| M XXX | XX ! 21
! ‘ / : ALPHATL 25 -40 180

MNapaderypa

\ i
i t_ _éninfﬂ_[_ ________ 3 29 TOTog KUKAOQOPNTH

"""""""""""" OvopaoTikn diapeTpog (DN) oTopiwv £10650u

6 ’._xxxv XX/X Hz IPXXX TFXXX\ 19 Kal €§6dou [mm]
PLavg <X GFNXX . w—
7 /,/:/Modgel XAXXXX X | Min.XX° cim N MéyioTo pavopeTpiké Uyog [dm]
8 ; Z;’;’;ﬁx X););(X C:PIXXXXy 17 S [ 1: NepiBAnpa KUKAO®OPNTA aTI6 XUTOCIONPO
A I % ” - - - .
9 ¥ Made in]XXXXKXX i % N: MepiBAnpa kukAogopnTnh atmé avogeidwro xaAuBa
L i i © Mrkog até oTépIo o€ oTopIo [mm]
v M 12 13 14 15 -

IX.8 EvdeTikn mvakida
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5.5 Npo6oBeTOG EEOTTAICHOG
5.5.1 Pakop kai 0T BaABidwv

ApiBpoi TTpoiévTog, paKkop

R Ry m
Rp mm
3

=

z 2

< |3 3/4 1 11/4 1 11/4 3/4 1 11/4 @22 228 215 218 @22 @28 @42
25-xx 11 529921 529922 529821 (529925 529924
25-xx N 529971 529972 519805 519806 519807 519808 519809 529977 529978 529979

32-xx G2 509921 509922

Ta omreipwpata G €xouv KUAMIVDPIKT Hop@r oUP@WVa LE TO
TipéTUTIO EN ISO 228-1 kai Xpeidovial oTEyavoTroinan Tou
oTrelpwpaTog. Amaiteital éva emimedo mapépBuopa. Mmopeite va
BIdWOoETE KUNVOPIKG apOEVIKA OTTEIpWHATA G HOVo ot BnAUKa
omelpwpara G. Ta omeipwpara G eival OTAVIAp CTEIPWHATA
Travw oTo TTEPIBANUA TOU KUKAOQOPNTH.

Ta omeipwpata R gival Kwvikd e§wTEPIKA OTTEIPWHATA CUPPWVA
pe 1o TTpoTuTIo EN 10226-1.

Ta omreipwpata Re i Rp €ival eCWTEPIKA OTIEIPWHATA €TE PE
KWVIKGA €iTe pe KUAIVOPIKG oTreipwpata. MTopeite va BIdWoeTe
KWVIKA apoEevIKA oTrelpwpara R og BnAuka otreipwpara Re | Rp.

BAémre oxnjua 9.
R
A

>

T

Y.
b & &

T
i
S
air

TMO6 7632 3616

IX.9 ZImepwpata G kal omreipwypara R

10

5.5.2 Movwrikd KeAU®N
Ta povwTika KEAUQN, Ta OTToia EEATOPIKEUOVTAI VI TOV EKACTOTE
TUTTO KUKAOQOPNTH, HTTopoUV va TrapayyeA8oUv wg TTpOoBETOg
€€OTTAIONGG. H TOTTOBETNON TWV PHOVWTIKWY KEAUQWV yUpw amo
TOV KUKAOQOPNTH €ival EUKOAN.

Tumog kukAogopnTth Ap1Bu6g TpoidvTog

ALPHA1 L XX-XX (N) 99270706
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5.5.3 KaAwdia ka1 @ig

O kukho@opnTr¢ D1aB£Tel BUO NAEKTPIKEC OUVOEDEIC: TNV TTAPOXH
PEUUATOC Kal TN oUVBEDN ONPATOC EAEYXOU.

Z0vdeon TTapoxng PEUHATOG

To @ig eykaTdoTaong mapéxeTal padi Pe Tov KUKAoQopnTr Kai
€TTioNng dIaTiBeTal WG TTPOTOETOG £EOTTAICHOG.

Mpoocappoyeic KaAwdiwv pevparog diatiBevral £TTONG WG
TPOOBETOG ECOTTMIOOG.

Z0vdeon onparog eAéyxou

H ouvdeon Tou kaAwdiou ofparog eEAEyxou £XEl TPEIG aywyoug:
Tnv €icodo orparog, Tnv ££000 GAPATOG Kal TNV avagopd
ONPATOG. TUVOECTE TO KAAWDIO OTO KIBWTIO EAEYXOU UE £va QIG
mini superseal. BAéTe ke@daAaio 7.1 PUBuion Tou onparog
£10660U PMW. To TIpoQipEeTIKG KaAWBIO orparog diatibeTal wg
TPOOBETOG EEOTTAMITHOG.

&
8
8
8
=
=
Zx. 10 &ig mini superseal
= Mnko Ap1Bp6
Mpoiév Mepiypagn mpoiovrog [:"n]; ﬂpz'l'éi\lngg
‘ ’ bdIg eyKaATAoTAONG 99439948
g\(x"(z)&o onfjuarog mini superseal (orjpa 10650u 2000 99165309
—E.
= T cniE
= H KaAwdio pevparog superseal 2000 99198990
Mpooappoyéag kaAwdiou peupaATOC:
Hm Mpooappoyéag kaAwdiou Superseal Molex, TUTToU 150 99165311
overmoulded
Mpooappoyéag kaAwdiou peupaATOg:
150 99165312

Hw Mpocappoyéac kaAwdiou Superseal Volex, TUTIoU
overmoulded
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6. AeiToupyieg eAéyxou
6.1 Nivakag AsiToupyiag

o™

2\
GRUNDFOS

6.2 Npoypdpparta eAéyxou

O KukAo@oPNTAG BIABETEI ETITA DIAPOPETIKG TIpOYpappaTa

eAéyxou. MaBeTe TrEPIOOOTEPA YIQ AQUTA OTa akOGAouBa Ke@aAaia.

6.2.1 Mpoypappa BEpPavong BEPHAVTIKWV CWHATWV
(epyooTaciakn pUubuion)

To TTpéypappa BEppavong BEPUAVTIKWY CWHATWY TTPOCAPHOLE!

TNV amméd0o0n Twv KUKAOQOPNTWY TNV Tpéxouaa Beppikr {ATnon

OTO OUCTNHA AKOAOUBWVTAG pia KAuTTUAN avaloyikig THEoNG.

~
© s
g BT o
8 3
g g
ALPHAT L
Q S
g
Zx. 12 KaptuAn avaloyikig Trieong
Ix. 11 Mivakag Aeitoupyiag
2 ZuVIOTWUEVO - "
T0pBolo  Mepiypagn TU’TO; TpoYpappa EVUMGKTIK'O TPOypappa
guaTRHaTog H eAéyxou
u MARKTPO eAéyyou
STABEPNA KAPTIOAN F) KAPTIUAN OTABEPIC Mp6ypapua Z1abepn KapTIOAN A
L s o n ) = oTtabepn) TaxutnTta I, 11, 111,
Taxutnrag, 1, 1l kai AlowAnvio Bépuavong i 2
< g BAETTE KEQAAQIO
ouoTnua OepUAVTIKWV a —
% . " < % 6.2.3 31abepn kaummoAn n
31 Mpoypappa 6EpPavong BEPUAVTIKWY CWHATWY CWHATWY orabepi Taxtmua I, Il 1 1l
(avahoyikr Trieon) ’
6.2.2 Mpoypappa evdodamédiag Bépuavong
$5§ Mpdypappa evbodatédiag Béppavong (oTabepn To Tpbéypappa evdoodatédiag Bépuavang Tpooapudlel TNV

Tieon)

O mivakag Asitoupyiag ep@avider Ta €gng:

+ To mpoypappa eA€yxou, HETA TO TTATNHA TOU TTARKTPOU

+ Kardotaon ouvayeppold

6.1.1 Zuvayeppog n mpoeidomoinon

Edv o KukAo@opnTr¢ £XEl QVIXVEUOE! £vav 1 TIEPIOOOTEPOUG
ouvayeppoUg fj TTpogidoTroinoelg, N Tpwtn LED amé mpdaoivn
yivetail k6kkivn. Otav n BAGRn amokaracTabei, o Tivakag
AerToupyiag eTavépXeTal oTNV KAtdoTaon AsImoupyiag.

BAétre ke@daAaio 9. AveUpean BAaBwv Tou TPoidvToS.

6.2.3 IraBepn KapuUAn f oTabepn TaxurnTa b, 11 A 1

Ze AerToupyia oTaBepng KaPTTUANG R oTadeprig TaxuTntag, o
KukAo@opnTi¢ AeiToupyei Baoel piag otabepng kaptuAng. H
ammédoon Tou KUKAoOQopnTr akoAouBei Tnv KapTruAn amédoong

Trou £xel emAexBei, |, 11 ) [1l. BAéTe oxrfjpa 14 6mou €xel eTNIAeXBei
nlil
H

&

N

8

- 8

Q #

IX. 14 X1aBepn KaUTTUAN/KaPTTUAN OTaBePnG TaxUTNTAG

12

amédoan Tou KUKAOQopNTr oTnV Tpéxouaa Bepuikr {Tnon oT1o
oUOTNUA aKOAOUBWVTAG Pia KAPTTUAN oTaBepPnG TTrieong.

H

TMO06 8816 1217

Ix. 13 KaptuAn otabeprg Trieong

EvaAAakTiké

Totmog ZuvioTWuEVO Tpoypappa
CUCTHHATOG Tpoypappa eAéyxou eAEyXOU
20oTnpa Mpdypappa
£vdodaTmédiag evoodaTédiag Kapia evaAAakTikn
Bépuavong Bépuavong

H emiAoyn Tng puBpIONG oTaBeP¢ KAPTTUANG i OTaBepric

TaxoTnTag EapTaTal ammod Ta XApAKTNPIOTIKG TOU EKACTOTE

ouoThparog Bépuavong

6.2.4 PUBuION KUKAOQOPNTH Yia HOVOCWARVIa cucTRpara
Béppavong

ZUVIOTWUEVEG Kal eVAANAKTIKEG puBpioelg KukAogopnTh:

EvaAAakTiko
TPOYPapHA
eAéyxou

ZuVIOTWHEVO
Tpoypappa eAéyxou

Tutmog
ouoTANATOg

21a6epn KauTOAN i
MovoowArvio oTabepn TaxotnTa I, 11 Q111
ovoTnua BAémre ke@aAaio
Béppavong 6.2.3 STaBepr) KauToAn 1
araBepn) taxomra l, I i 1.

Kapia evaAAakTIKi

6.2.5 PuBuion KukAo@opnTh yia cuoTHpata JEoTou VEPOU
OIKIGKAG XPAong
JUVIOTWUEVEG Kal VAANAKTIKEG puBpioelg KukAo@opnTh:
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EvaAAakTiko

Tutog ZuvIoTWHEVO %
< 4 : TTpoypappa
guoTHHaTog Tpoypapua eAéyxou eABiyou
. 21aBepr) KauTroAN [
(eggegaoo otaBepr| TaxornTa l, 1A 1L
'p BAéme kepaAaio Kapia evaAAakTIKr
DICOEHIG 6.2.3 31aBepiy KapmiAn r
xpriong o

araBepiy taxomnra I, 1 i 1.

6.2.6 AAN\ayn a1rd Tn CUVICTWHEVN Ot EVAAAQKTIKR pUBHION
KukAogopnTi

Ta cuoTripara Béppavong gival OXETIKG apyd CUCTAPATA Kal Sev

HTTopoUV va 1600V 0Tn BEATIOTN AciToupyia péoa o€ Aiya AeTrTd f

WPEG.

Edv n ouvioTwpevn puBpion kukAogopntr dev divel TNV

€mBupnTA diavoun BeppdTNTAg oTa dwuATIA ToU aTTITIOU, AAAGETE

Tn pUBUION TOU KUKAOQOPNTH OTNV EVAAAQKTIKS) pUBUICT TToU

UTTApXEL.

6.3 Zrjpa eAéyxou

O KukAOQOPNTAG UTTOPET va eAeyXBEi HEOW EVOS WYN@IaKoU
onpartog diapdpewaong eUpoug TTaApwy (PWM) xapnAng tTaong.
To ofjpa PWM TETpaywVvikoU KUPATOG EXEl OXEDIAOTET yia i
TrepIoxn ouxvotnTwy atméd 100 £éwg 4.000 Hz. To orijua PWM
XPNOIPOTIOIETaI yia TNV €TIIAOYT TNG TAXUTNTAG (EVTOAR TaxUTNTAG)
Kal wg ofpa avarpo@odotnong. H ouxvérnta PWM oto orjpa
avarpo@odoTnong eival otabepr oTa 75 Hz oTov KukAo@opnTh.
MNa odnyieg OXETIKA pe TN PUBWION TNG OUVDEONG, BAETTE KEQAAQIO
7.1 PU6uion Tou onjuarog ei066ou PMW.

KukAog Asitoupyiag
d% =100 x /T
Mapadeiypa OvouaoTIKA TIHA
T=2ms (500 Hz) Uy =424V
t=0,6 ms Up <1V
d%=100x0,6/2=30% Iy < 10 mA (avaroya pe 10 Ujy)
Mapadeiypa
d
t
SRR, 5
Ui §
s il g
g
Ix. 15 Irua PWM
Zuvropoypagia Mepiypagn
T Xpovikr) Tepiodog [sec.]
d KukAog Aeitoupyiag [t/T]
Uiy Taon €106d0u uwnAou eTITTEBOU
Uy Taon €106d0u XapnAou eTmTTEdOU
liy PeUpa €10650u uwnAou eTTITTESOU

6.3.1 AicTrapn
H dieragri Tou Kukho@opnTr atroTeAEiTal aTré éva NAEKTPOVIKO
£EAPTNUA TTOU GUVOEEI TO ESWTEPIKG OrHA EAEYXOU UE TOV
KukAo@opnTh. H dieTTa@n peta@pdadlel To eEWTEPIKG ONpa o€ évav
TUTTO OAUATOG TTOU UTTOPET VA KATAVONOEl O PIKPOETTECEPYAOTNG.
EmmAéov, n diea@r diac@alilel 611 0 XpAoTng dev pTropei va
£€pBel o€ eTTaQn pe emiKivouvn TAoN £av ayyigel Ta KaAwdia
ONpaTog 6Tav 1o peUpA gival cuvBEBEPEVO GTOV KUKAO@OPNTH.
Inueiwon: To "Avag. ofiuarog” gival yia ava@opd ofiparog
XWpig oUVOEON PE TNV TIPOOTATEUTIKN Yeiwon.

FaABavikn amopdévwon

470R I
‘E€050¢ PWM v
¥
g% | s
CNY17-F
Avae. Gr’]uamc@% .

Eioodog PWM &

BC84TB

Psast

HAeKTpOVIKG e€apTripata KukAo@opnTh

Ix. 16 Zxnuariko didypappa, diETagn

13
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(49) puialyy3

6.3.2 Inpa e1065ou PWM pe po@il A (Bépp 1)) AeSopéva

O KUKAOQOPNTAG AEITOUPYEI PE KAPTTUAEG OTaBEPG TaxUTNTAG

avaAoya e To ofpa e10660u PWM. H Taxutnta peibveral 6tav Méyiotn Siapdéuion ZopBolo Tign
augaverai n Tlur’] PWM. E'c'(v n 1|}.|f] PWM eivun ionpe 0, 0 Eicodog ouxvotntac PWM pe i 166:4000 £
KUKAOQOPNTAG AEITOUPYET OTN PEYIoTN TaxuTnTa. OTITOZEUKTN UWNARC TaxuTNTAC <
Méy. Eyyunuévn karavaAwon 10X00g o€ <1w
KaT@oTaon avapovig
?T\T/ic:];iggnxn Tdon €106d0U - UYPNAS i 424V
OvopaoTIKI Taon 10680V - XAuNAS
g TiTEdO Ui I
‘% Pelpa e106d0u uwnAou emiTTéSOU liy <10 mA
= KUkAog Aeitoupyiag e10650u PWM 0-100 %
~ ‘E€odog ouxvotntag PWM, avoixt6g f 75Hz + 5 %
e OUAAEKTNG ]
= 0., g , ] ) . +2 % (Tou
% 90 7 2 % ke T Y e Y B T am ¥ ae A% § AkpiBeia onparog 529600 OXETIKA pE ofpaToc
Trua £10650u PWM s TV KatavaAwon 10x0og PWM)
IX. 17 XApa e1068ou PWM pe rpo@ik A (Béppavaon) KUkAog Asitoupyiag e£6dou PWM 0-100 %
Taon d1GoTracng GUAAEKTN EKTTOPTIOU
- - - - = 550U U <70V
EApa e10650u PWM [%] KatdoTaon kukAo@opnTth 010 TPaVEioTOp €86
Pe0 ANE i
< 10 MéyioTn TaxuTnTa: péy. zé;g:uou ERiigioapavdap le <50 mA
>10/ < 84 MeTaBAnTA TaxuTnTa: EAGX. WG PEY. MéyioTn amwAEId 10XU0C OTNY
>84/ <91 EAGx10Tn TaXUTNTA: EAGX. avTioTaon ££660u Pr 125 mw
>91/95 Mepioxn votépnong: on/off Taon Asitoupyiag 51650u Zener U, 36V
>950r < 100 Kardotaon avapovig: off Méyiotn amwAeia iox0o¢ o 5iodo P 300 mW
Z

6.3.3 Inua avadpaong PWM Zensy

To orjpa avadpaong PWM TTpoo@épel TTANPOQOPIES Yia ToV

KUKAOQOPNTH| TT.X. O€ OUCTANATA bus:

* Tpéxouoa KaravaAwon 1oxUog (akpiBela + 2 % Tou ORPATog
PWM)

« TIpoeidoTroinon

*  OUVaYEPHOG.

Zuvayepuoi

ZApara e€600u ouvayeppou eival diaBéoipa eTTeIdn PEPIKA

onpara £€6dou PWM eival agiepwyuéva o€ TTANPoQopieg

ouvayeppou. Edv pia petpnBeica T@on mapoxng Ppedei katw amd

NV KaBopiopévn TTEPIOXA TAONG TTAPOXNAG, TO Ofpa £650u

pubpileTal oTo 75 %. EQv 0 pdTopag £Xel KAEIBWOEI AGYyW

evaTroBéoewv oTa udpaulika e¢apTApaTa, To ofua £§6dou

puBpiZeTal oT1o 90 % £TEIBN QUTOG O CUVAYEPHOG £XEI UWNAGTEPN

TrpotepaldTNTA. BAéTTE OXpa 18.

100
Ze avapovi (Tavon)
%0 ¢ Mavon Adyw cuvayeppoU: BAGRN, KUKAOQOPNTAG UTTAOKAPIOHEVOG
Mavon Adyw cuvayeppou: NAEKTPIKT BAGRN
80
Mpoeidomoinon Kopeopog ota 70 Watt
70
'
60
NA
50 Q !
sof
o
40 g :
P [
0]
y i
2038, ) &
' =
10 : 5
! e
25 50 100 150 200 250 S
lax0g W] Z

IX. 18 Xnpa avadpaong PWM - katavaAwan 10xX00g
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6.4 ATr6500n KUKAoQopNTH
To oxripa 19 deixvel TN ox€on PETAZU TNG PUBHIONG KUKAOQOPNTH Kai TNG ATr6d00NG KUKAOQOPNTH PECW TWV KAUTTUAWV.

TMO06 8818 1217

Zx. 19 Pubpion oe oxéon pe TNV amoédoan Tou KukAo@opnTh

PuBpion KapmUAn kukAogopnti

AziToupyia

21a6epr KAPTTUAN 1} oTadepn
TaxomnTa |

O kukAoQOPNTAG AsITOUpYEi Pe OTABEPH TaXUTNTA KAl KATA CUVETTEIQ TTAPOUCIAZel oTaBepn
KAPTIOAN,

2y TaxutnTa |, o KUKAoQopnTrg £xXel pUBUIOTE va AeIToupyEi oTNV EAAXIOTN KAPTTOAN O€ OAeg
TIG OUVOIKeG AeiToupyiag.

2TaBepr KapTIUAN fj oTadepn
Taxornra Il

O kukAo@opnTAG AEITOUPYEi Pe OTaBEPT TaXUTNTA KAl KATA CUVETTEIQ TTApOUCIalel oTabepn
KApTTOAN.

2y Taxutnta I, o kukho@opnTig £xel puBUIOTET va AeiToupyei oTnV evBIAUETT KAUTTUAN o€
OAeG TIC OUVONKEG AsiTOUpYiag.

Z1aBepry KauTroAn f oTaBepn
Taxornta Il

O kukAo@opnTiG AsiToupyei pe oTaBepr) TaXUTNTA Kal KATG CUVETTEIQ TTAPOUOIALel oTaBepn
KapTTOAn.

2y TaxotnTa lll, o KUKAO@OPNTAG £XEl PUBUICTET Va AEITOUPYET OTN PEYIOTN KAUTIUAN O€ OAEC
TIG ouvOnkeg Aeitoupyiag. H ypriyopn egaépwaon Tou KUKAOQOPNTH PTTOPE va eTTITEUXOET
pubpifovTag Tov KukAo@opnTr oTnv TaxutnTa Il yia pIkpo xpovikd didoTnua.

g

Mpoypappa BEpuavong
BEPUAVTIKWV OCWHATWV
(xapTTUAN avaAoyiknig Tieang)

To onpeio AeiToupyiag Tou KuKAo@opnTr 8a KIvnBei TTpog Ta TTavw 1 TTPOG Ta KATW O pia
KapTTOAN avaAoyikng Trieong, avaioya pe Tn Beppikr| {ATnon oTo oUoTnua.

To pavopeTpiko (TTieon) peidveTal 6Tav TEQTEI N Beppikn {ATNON Kal auEdveTal 6Tav aveBaivel
n Beppikii ZATnon.

NE

Mpoéypappa evoodateédiag
Béppavong (KapuTroAn
oTabepn¢ TTiEong)

To onueio Aermoupyiag Tou KukAo@opnTr 8a KivnBei TTpog Ta £€w ) TIPOG Ta péoa O€ pia
KapTrOoAn oTabeprig Trieong, avaioya pe Tn Beppikn {ATnON 010 CUCTNUA.
To pavoueTpiko (Trieon) diarnpeital oTabepod, avegaptnTa amoé Tn Beppikn {ATnon.
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