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ABSTRACT

This project presents the semi-automatic massage oil production machine. The
objective of this study to facilitate users who are villagers or small businesses. A system
designed consists of 4 parts: 1.Display monitor 2.Central processor Unit 3.The release
of raw materials and 4.Packing of massage oil into the bottle. The designed system has
2 modes were: the automatic mode (AM) and Semi-automatic mode (SAM). The AM is
produced by maintaining a temperature of 170 °C. The oil volume of 0.5, 1 and 2liters.
For the SAM, user can set the temperature for frying the herbs, time and the amount
of oil on the touch screen display monitor. Warning on a buzzer after the production
oil was finished, users can choose to package oil into the bottles in three sizes, 5, 24
and 90 ml. All machines designed using the PLC as a central processor Unit.

From the experimental, the electronic system can be works efficiently. And
experiment to produce massage oil on AM (Maintain the temperature of 170°C) at a
volume of 0.5 liters. First standard formula consisting of coconut oil 500 ml, kaffir lime
peel 180 g, long pepper 5.1 g, Dill Seeds 3.8 g, Garden Cress 3.8 g, Cumin Komijn 3.8 g,
Fennel Seeds 3.8 g, Cumin Black Seeds 3.8 ¢ and Camphor 15 ¢. Massage oil formula
2-5: add the Betel Piper, Menthol, and Methyl Salicylate respectively. And experiment
to increase the oil volume production of 1 liter and 2 liters by adding more herbal
ingredients according to the ratio of adding oil. From testing the pH value according to
Thai Industrial Standard S, PH value of massage oil was 5 and It found that researcher
satisfaction the massage oil was formula 3, While the experiment to produce massage
oil on a ASAM (Maintain the temperature of 80 °C.) at a volume of 0.5liters, It found

that the oil production time is longer than the automatic production.
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2.2

PHOTOELECTRIC SENSOR SWITCH

sUfl 2.2 gunsalBumm (Input Devices)
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5UN 2.6 Whgvihaensileulusunsy

Y

4. JUNBUNITITLULAALADS F9819N ST BULANLADIAINAILARI ALY

AagUT 2.7 wag JUN 2.8 laed
Y9391 1 Aayas NO contact
Y839l 2 FENTLERNTEY BUNH X0

NNUUNAYUANAS
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X0 X1 T1

I I e

A Z(m— (M

M1 e Y
¥ —

| —( )

M1 K&0

| (T

X1 :

|| [ Mov ko Do |-

2 i ]
L — |
@ ol I Y
! I II‘\q 4 II
 — -
Enter Symbol 4
=== TS et
& \-\:F____.-_I:__glg_ﬂ ____________ ol =]
“\___/’
(3 )
“\___/‘

UM 2.8 MITeULannes

2.2.2 nMsgumannasasAtugNLaad
le (Convert Program) uda deunden1sleulusunsulusafinead nsdeu
Tsunsuludsiiuead vinldluvnifinead eglulnun “Stop” nieluvueifinead Tuluue
“RUN” Al msideulusunsulusafiuead lulvun “Stop” fituneunisivanasiafinead
fananuansliiiusagui 2.9
1. 903 1 denufiu Online
39l 2 1dan Write to PLC
Y93d 3 videiden Write to PLC Tngldanniy (Menu) dafld

"\\_1__ v : g_nEni : Debug Diagnostics Tool Window Help /‘\_3 /"
1 &M ReadfromPLC. __________________ -
2 /."'--ii |59 Writeto PLC... Ii !.;.-.l i & -
e || e e g g g pp——— ] p——
Verify with PLC... e e_—
e ety Write to PLC
Remote Operation(3)... ——

UM 2.9 nsilisuuannesiaiiMIntivanasiivead
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2. \dlenadeniaiaudinvzuanslilitudeui 2.10

Pl B BB & O o

Serial CC IE Cont ink L Q Series MET]H PLC
usH Boa . Paand Baard Bus Board Board 5
..... 1 { A —
usH L 1 y
¥ O s 8 08
PLC CC IE Cont CC-Link Ethemet [=7) GOT CCIE Field  Head Madule
Madyle NETNOfMH) Madule Madule MasterfLocal
Module Module 2

PLC Medc [OCPU [0 made)

B e L Serl Seming * |
|£ Sl x| [ Chanael List...
Mo Specificaion B0 Canert_ |
- PLC Direct Coupled Seting
COM Part com 2 -l
_— P I Conmection Test
Time: Out [Sec) |30 Transmission T -] — .
- PLC Type |
[
CCIECom  CCIE Fle

NET/I0R) : System lmage...
.

Phone Line Connection [C24)...

JUN 2.10 msidenwesnlimsaiu

3. yhnnsidenviiavesanendsu RS-232C
¥0i 1 75299 COM Port Tinsary Port 711913 susefiueadiu
Peuiwesluiegdlyd COM 2
%941 2 Transmission 91n#20694 38.4 Kbps InBunalumnas

Tutosdl 3 uandliiiudaguil 2.11

PC side I/F Serial Setting x
] 3 P r = A
L I L 4 e 1 H @

¢ usB Cancel |
[fo==o—o=—=—o====n " r/- b N

COM Port 1 |lcom2 v| e 2 y
e — e e ——————— A b

=
s i [pe—
Irans!'nlssmn " 38.4Kbps hd _:4_.;\3 /}

sU# 2.11 nsmnaslunisivanlusunsy
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a

4. \don Connection Channel List... iJunisiaSadu uansliitudisgy

212

PLC Direct Coupled Setting

Connection Test

PLC Type

Detail

sUN 2.12 nsenaslunisivanlusunsy

2.3 uawasinNINTZnans
2.3.1 ﬂ'J"ISJ‘V]&I']ﬂLLagﬂjﬁﬂ%aﬂuaLﬂaﬂWﬁq

wawmasliin 1Wugunsalfdevldiusgrsunsuatslulssaunieg dadu

=

gunsalfldnruauAIasdnInasiieg lusuanannssusewmesivalguuuvateviini gl

(%
LY

N FUAUIIU[3] AU ULINT IR DINIURIANNNLNBLAL YT ATBINBLA DS T 1nann AU

AuaulRnslduvewamesudazyila eliiinuszdnsnnasanlunisldnureswaines
Y 4

U LLazmmmLaamii’fmuiﬁmwauﬁumuaanLLUUiz‘U‘Umuﬂizﬂmgﬁww%muﬁuﬁ
Aededls
AUV DINDINBSUAE NSIUNYTATINBLADS
wawaslaia (Moton) mnedaduadeanalwihsiandidiudsuulas
w&sulihundundsauna fandsnulniihnssuaaduiarndanulniiinssuanss
iavosamesinih uwisesnaunisiduvesnseualniily 2 vinl
wowmaslninnszuaaau (Alterating Current Motor) NMsuusadnvessoines
TWihnseuaady annsoutsoondu 3 vialawed
1. wawestiinszuasduyda 1 wla
- auananeaimas (Split-Phase motor)
- mMUBmesueLes (Capacitor motor)

- Waduwewmes (Repulsion-type motor)
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a s

- qunamauama% (Universal motor)
- Fannlnaueimes (Shaded-pole motor)
2. weweswihnszuaaduyia 2 e
3. waweslnihnszuaadusila 3 wa
NowaslninTzuansa (Direct Current Motor) N1sudinveuaLmashuii
nsTLAnse anansonUseanidu 3 silaleeail
1. yawmailnlinszuansawuvaynsuvsasund Fduawas (Series Motor)
2. wawosliihnssuanssuuueyrnuvdaldonituriuawmes (Shunt Motor)
3. galmesiiinTsLansILUUNENIBIs unIReNUMIANBIRBS (Compound
Motor)
wownasliinszuanse udumdstuind oufididgyedanddulsamuy
qmm‘wmsmL‘wmzﬁamamﬂ’ﬁﬁﬁwﬁuiué’mmsﬂi”ummL%ﬂé’é?aLwimwm%fﬁwqmuﬁaqqqm
Heuldiunnlulssnugeamnssy wulssuned lssnudulelndeanes lsanuaqilans
viiolidudundslunsdumdeousalui iWudulunsfnvifeortuuawesinfinszuanss

[

Jamsiangunsalsinevesamesiiiinssuansauazidilatandnnisviauvesemesiuih
NITUANTILUUAIN)
2.3.2 d7uUsTnauvaINaLnas lAINTTwanT

nolmesinszuanssNdulsenauNdfy 2 daunsil

1. dhunegiuivseniseninawimes (Stator) Usznaume

“lsuviselea (Frame Or Yoke) WulpsenisuanyivenAunnafuees &y

' & & = b % R = v & o w < |
usswianandaunileludalaliasuisasiazdadiulsznoudus Tiudasuinmumaniae
= < 1 v [~
NIDMAANLHUNUIIUTUTUNTINTEUDN
6’3’ I < ¥ 1 = :J/ 1 I3 |
-9 Tan (Pole) UsenNausig 2 @31 ABWNUTILIULAANLASUAAINEIULSN
3 o v ] @ gj £ [} [~ I =2 a [y} 1

wAUT2 (Pole Core) MATELAULIANUINE AumBauIuUsEnauAuduLvisdafnfumsy diu
1Jmaﬁ‘v‘f’lLﬁugﬂiﬁaﬁ’uLﬁaIﬁQ%’Ugﬂﬂamam‘”’ﬂit,maﬂ?sm'ﬁ “dsiman (PoleShoes)” il
) vy | = va o A ~ v a | v P ~ v
ToguszasdliviudvanuaglamesinadaduuniianiieliindesenAteeandsinal
duusawimanandaudmaniuludilsmesuinigauds iliiiaussdaniorasiavesdls

[

wosuniliuewesimamu wandliiiudsgui 2.13



16

[

JUN 2.13 dufiediunvieanines

i http://www.crengineer.com/images/pulldown.htm)

unuEulndnuarseniia wnutindnievaminaunlueiosing
AN wnudawimdnhanminudeviemanude TueSasdnsuwslvgunuaniien
wiEnuiuiadunieu sowiaislaunuenfeuasdesiulilivaanngaoonanuny
i@ seudiiandinsyanendndaunuuindnegainauelutoriiwesonmaseniiunsie
UAZAUNL LLﬂuLmawLﬂu%aqLL%W‘%’@mﬁLumﬁuaguiﬁumm%miaamwu RSOV
LARDULAND LLﬂuLaww%auﬁusaqLﬁww”aamé"fqLﬁﬁﬁwauﬁﬂﬂwﬂmLLaﬂImai%'aé’ﬂLﬂaaa Tu
\nsesdnsiviuasiounuivzldseavinlnanfiunifiosograiensldnisindeuiiauysaldmsu

nunuEarsear Tunsaesnsdnismdavargnasadimeiuiansliiudegui 2.14

Solid Pole Core

Laminated Pole Core

Pole Shoe

sUN 2.14 unu

(fa: https://www.aboutcircuit.com/dc-generator-construction/)


http://www.crengineer.com/images/pulldown.htm
https://www.aboutcircuit.com/dc-generator-construction/
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1 a 1 < . . 1y 1 & I <@

drunaesunaInauIuwliuan (Field Coil) 9wWuBE U 9 WAUTIUIULIEN
YAAINLYMTINTUNTERAINABUBNNDAS 1A ULT AN T A AT WAL LA UL LA NT
ufanIsinakanEsiuivauuwivinvesuaesiiaaussdntunansliiudagui

2.15

JUN 2.15 vnainauliign

(fian: http://www.crengineer.com/images/pulldown.htm)

2. i (Rotor) fiamsuvsaseninlswesimyuil vilianmdeauiunu
13eglundugniu (Ball Bearing) Tausynavagluukulniiiving (End Plate) vesuainos

wansliLiAuATIUT 2.16

U 2.16 Tsines

(fian: http://www.crengineer.com/images/pulldown.htm)

flsmasUsenaunie 4 @unienu A
1. AULWA (Shaft)
2. LAUWANB15U1LA9S (Armature Core)

3. ARNIMaS (Commutator)


http://www.crengineer.com/images/pulldown.htm
http://www.crengineer.com/images/pulldown.htm
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4. Y9aIne1511L05 (Armature Winding)
1. unuiwan (Shaft) uidmsugnaeufiammesuazdaunumanaisun
.18 (Armature Core) Usgnauifualamesunumaniazanseguunuiaiiotsdulinyuog
Tunnddaifinsduaziiiouls
2. WNULMANEI5UA83 (Armature Core) MAILUNUMANUNOTU AU
(LaminatedSheet Steel) lufidmiuiiuanaine1suniaes
3. AewdaaLnes (Commutator) MeneveuaseaniuuLduTuraz il
au luf(mica) Ausevins@vesmeuiinaimes druvesaeuiiumnesaziisesdmiuld
Uaeasvesuamnoiinaesineuiunmesisauuintuunumandugunaumsinszuen
fvhidudatuudsadiu Wesunszuannaeteudnludsaann o1finmesiiieairaduuse
wimdndndrunislfiAnnsindnaziauiufuidunsswindndndu Fainainvaan
Himdndinarnnudasend uinsermemes (Motor action)
2.3.3 ¥ANN15VRINBLMDINTEUE LTINS
ndnmsvesueimesluliinnszuanss (Motor Action) iietfuussfunszualudi
psutllunowed druviasulssdruiussuinamesidiluluvaatnefunaesadne
aunuuiimdniuuaznszualiindnduniszivadlulusnainauiuuiungn (Field coil
afrstanio-liTuasifinauinuivgn 2 aunn lurnsfioadu mugmuautAvonduuss
wiwanazhidaduiameassduazindreiulasiam afsraziaduusaiu vliaoussdnly
fhorsinaeonanumauazLunal auegifunduaniiuvemames vhlvionsunaesi
vl dunedishorsunaeiviuiindvauldlizoni tswes (Rotor) Swneauindanyunis
fisrunaduusadndnisaesiiufniedeturiliuaainesuiaesuiolamesuyuluty
Lﬂulﬂmmng]eé’f’lﬂﬁumLWanﬁq (Fleming left hand rule)
2.3.4 ¥linuanaLnas IWANNTZUaN T
ueleslUUBYNTA (Series Motor) Aevalneifideunainauusiimanaynsy
ffupSiuansvawewmeiuliniiniiaiiar (Series Field) fnadnunriidfeliussdngateonld
Duduidsvessalain soonvenasuliiih mnusisevvemetmeseynsudielidlvan
AN widdlnanuidenusinazanasmuivan Inanunysevineunin
Ad1anas urvnatnvestetnedliiiudunine anamand@d Teeuuld iy
wsesldluiluthumaneegratu nSesgaru 3esaskaues ainulin Snsidur
ieeainy ualmosnsriansauUeynstldumiinliR Weldnundnnszua
wnnarmiiseuaranasdieliifivanudeausiasgannenaiindunneld fufudoid

L3 [ = v = 1 1 L2 dl
ﬁGﬂi‘VIlIEJLﬁ]@iLL‘U‘U@Hﬂim%ﬂﬁ]@ﬂui%ﬁﬂll']ﬁ]@@gLﬁll’e] WQEU'N%?VI 2.17
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@_m@

JUN 2.17 wasmavinuresemaiiihnszuanswuvaunsy

UL as W INTELANTILUUIUIY (Shunt Motonm3 t3un3nturineines

s & ' I3 | . . | o ¢ ¢
UBLMaSUUUIUAT YRaInaUINLLMANAgse (Field Coil) agfaruuiuInaIngAeIslilaes
wemesuuUILI Ui dAudnvaziinusIAT ST unyua LAAUSITaUAITITUN
wawasdIINNINZAUOURIE sziinaudainIsATIAkazdeInsiUdsuA Sl

ﬁqgmwaﬁ 2.18

0

JUT 2.18 1asmevhauuanesiihnssuansauwuuvuny

1oL INNNTZLARTILUUNEY (Compound Moton%iatienin Asuu1ae
s dy o (% alld
w3 watmeslwihinssuansawuunaudl asthauanyueAvewewasiiinsswanse

WUUYUIY UAZWUUBYNTUNNTINAY WBlnashUUKEaY dandnvuziiavAsiinselngs (High

staring torque) uAAiSIseURsInauadilliivanaunseyislivan@ui

1DLMDSLUUNALLIDNNTADUAINVUIUNIBVYAAINTUNIBE 2 7D

Y

[
{ [

Qdd‘ Yo 3 13 v [ ¢ a s I3
159 1 190 1aluUT U IUIUAUDISIULADSIS 8N VOSNTUN (Short

Shunt Compound Motor) é’fﬂ‘gmwiﬁ 2.19
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O

JUT 2.19 wasmsvhnuemesiihnszasuuuvesniunaeurinueines

'
a

591 2 ADFBYNAINVUIUAUVAAINDUNTULATYARINGT FLILIBSLTUNI ABY

FuieNURNeInes (Long shunt motor) fagua9sh 2.19

o LM

JUN 2.20 1smsvhnunawesliiinssuansauuuassduineuintewmes

2.4 9dUNE

o = ¢ o v w q' ] o o & A

Jugduuunisvegunsalianiwanazinddoyaiinausiuiu [4] ieanvuiaiui
nsidnulaglusunsuazuanananmnsfinuulsnmuazy e saldiailedudauuaenin
Wadonsienisiie Menegludnvuzaesguamusetennuils wWedwusedudadey
nldludnwarvesnundismdenidgvinisldgunsaliiduuuiudes iy uduiiu,
wnd WWudiu wihsedudavzanunsosmuniafidudalddurzdetendessuuiiugiudad 3
UseLam A

1. $FUMU (resistive) SEUUMAMUMUUTENDUMIBYRINTEANARBUMEFINLAY
v v & g S My 1a o Ao O Y o v A v vy
Aadunulaeyisaestuillilaegfniu Ineddinuwasduiadununusudilaed vuan
Tuyarinihnemavhonussiinszualnilvarunsaesty Weglddudaniiae vinlv

5 gj 5 L4 v U o ! dl 4 U a dl dl

Funsaestududaiunssiuniaisduda ian1siudsuwdaseasnssualiinilyg

iugnduinbinazAnamdunidasiui Wedndudansedilaudy willasiies

[ [y

wawnvimtnwdansduiall dudygramsesadslulnssuudoang
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2. fufiunseq (capacitive) ssuudufudseq andutuiilidmsuiulssqlaih g
wguutaInsTanvethae Welldduiantiiee Uszqlwiuisdiuazgnasldasagly
yilvseqlwihAeglusufiulszqanas nsanasiasduivendundsesnisdusiadnyd
1asTireEnTIRapUeLTiyLvemimesALudeaIntuAsNfimeSagA I MnHaR1Tes
Usglntihluudazuauldduwmimsaigldduiaudiaddlulilasies

3. pAULADsTR1v09MEN98 (surface acoustic wave) sEUUARLLADS VUMTA8YDs
svuupAuAssiifnuinvessiisisy LLadeﬁzgﬁgwmagjmaamLLmé'T’aLLazLLmuau YDILNUNTZAN
YeWTee wagdfaviiey dwgrming ddanudidnnselindfiunansdedyaialuss
U Msudyyruesduiivendindugnsuniulasnisduiavesdld uazazanunsnsyy
sumisiiduiald nsldszuuadulivdnneannsouansnnldedsdmaumnniivians

SEUUT9AU

a a 3
2.5 agililleulusing

I = i va VY i SAag A v

Julaveiazauegnelaiilanuinidudusualuussaisineneg filluialan dau
Jeunnfisunisldaududniainegiideulusing (5] ( Aluminum Profile ) 1nau fae
(% o a a é’ L% a ! I3 % = [ ) ¥
snsnsihegiliflenanidlantuinldlutagiu Guusvenlenszdinamaiiissiunisuslnale
dnlunamaneFesd egluien ( Aluminum Profile ) anunsathnduunmyuieuldlalngds
WunisdenfiazareUszudansneanslanld muizdvsuaugaainnssueuaud

a & a ¢ 1 o v [y (%) { Y @ @ a
,EJLﬁﬂVIiEJUﬂﬁ,ﬂ@ﬂi’N,ﬁﬂ’]ﬂﬁEJﬂiiZJWJ‘EJEJﬁﬁEJ‘EJ mﬁﬂa’mmmﬂmmumgﬂw 2.21

sUT 2.21 egilillenluslug

(#an: http://tonanasia.com/aluminium-profile.php)

a o

AasanURegilidioyn ( Aluminum Profile ) ARnIlanenilufe

Y

1R
1 LUNLLALLUNLLTS

2 NUNIUABNITENNTOU


http://tonanasia.com/aluminium-profile.php
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3 ihwiauSounaznszualnlad liiluivuazlifinln

4 anynsonluyssendldanusigglaunnung

5 anansauluuszney #a @z dn du ldmudesnis

6 anunsaidonsioldFieIBnsiivarnuas

2.5.1 msthegiiillen 1Uldu
Fnyneuotaduaeiuegiifieudusuniida Alddmiunuieaisenns

wazflogordeifissaeaifier uisheaantRTiAw1suesegiiion (Aluminum Profile) ¥
T Tuilfinmheafieunldnulugramnssudivannuansiduniiinuess uenainnis

wnldluauuseg, niene, i va0 ud sdsaunsedaudaseaiifenluld dugunudmiu

(%
1 a

gInandnsasud sadnseuenu aeslerwazgUnsaluanes Judiudiannselinduazdug
ANUINUE

ya < a 4

2.6 WABann3nisuLwas
InladannInwulees (6] (Sangu: photoelectric sensor) L utguLwas N ldlunis
AsRTuNIsiedeulng N130393UTRguasnIsnTIvEeUINIAgUI19vesing Wwuwesviiagl

o = 1Y =] v v v v =] o [ 1 [y =
aulagilidesnsdudadiing wilduniserdenannisdawasiuuas Inelidiudseney

o w

d1fny 2 diu Ae Aadslad(emitter) LagAITuLLEI(receiver) ANYAZNITNTIITULAAINAITT

(%
v v A v Y [

auasInddd s deliasviauduingusognuinnunieing dawalinasukasianiiea

9 Y

LY v (3

a X A = o L4 ! s
AnfuiavisuwlaannvvesdyaamismueiansietVldnusely wuwesdssan

T o

I

I Tneluaziiseazn15m5799U9 0-200 1WeS LU a ST @S UNSIdUnfoIns

v v v 1

A5 TUN1999199U wazunlldesnisdudadudiieng wiazlireswunziunisingly

Uhaiifiuees visnuiilasiadifiannsadanseustisguusdld iesanazvinlisyeslu
nsRsIATUkaTANNLLuglunTnsIaduanandusgrsnn Tledlannsnwuwes wuamniy
SnwaiznInsadusaysuansinseinsunaazinduadld 3 Ussian dll

1. Usztanesiadulaenss (diffuse-reflective optical sensor)

2. Usgiavianuasazyiounau (retro-reflective optical sensor)

3. Usstananiaeinunasn (through-beam optical sensor)

2.6.1 dnazwIndaufisunaunisyineuvasldddnvdniwuiwes

dy [ [~ Y] (v d' Yya < a
Was AT ULaH U tdumUIuan NUITUNIULAIVDILNLA BLannsn

(%
(Y

wues nlnisyinawiaanuliuiugla NsRnRIR9909RSI9dUANINLINRDUNIBLADN

v
IS 4 a U s

sa a =~ Y | aa c{' )
LYULGDINHNARNUINDEANIICLAATUU LYU IUﬂimV]NNULﬁag G]@\W]@@QL%UL%@iWWi?QQUlmﬂa

q

Feanunsngauaanzqi unsluls velunsdifuaisuniuuin mshefLguEsAlthatuy

waslaiuaigniiuan(Non visible light source) 1 wasdunsa wnldlulndidnnsn
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eI msindslisdaemitter) uasiisu(receiver) vosusariaduiuly
dlesnniisuresauwesinds onslufudugraessueessnds ldiianisyiienu
Annanaléviednisvisonadenlfieweesiifish (Polarizing Filter) Faanansanseaanizuas
Mnfdaideinsly egnslsimuilamesfidedonsivhlvsreznisnsadureaumesduy

a9 Aawansbiiulugui 2.22

JUN 2.22 nsvhauredilandldnysnaugesussanauanIunaen

( flu: https:/th.wikipedia.ore/wiki/WlmBidnvidniswies )

2.7 Ieseaudnwuiwas

Iwweseeuinuees (7] Hugunsaididnnsedndilddmiunsadunsiiviolsd
vesingiifosnisaznindu TnserdevannisiauTunavesanuduvesuasiinssnuiuing
wavagviounsdvuduruwees Aareiunsiaureddnladianninwuiges (photolelectric
sensor) uausaATITduTuIlEEnNI1 anedunsdsunUasingldasiBenndn

2.7.1 Wwefesudnisuieiusznaudugunsaiaasiuie

Llwweswaundnneioas (Fiber Amplifier) vutifindnalunisuaseuas

sonlufsanglniueseeninuazidudinlunsuszmanalunsnyaduing diunuautisug

wUANANNAUMULARZ JULARIRIFUN 2.23

sUN 2.23 Tilueseeudnwuies


https://th.wikipedia.org/wiki/โฟโตอิเล็กทริกเซนเซอร์
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2. Mlvliueseaudn (Fiber Optic) anglwivesiinnudrAglunsiinilasann

Y]

druveswandndviangeesludvingideenisnsiadu Feilwivesseuiinavivareguuuulv

Wenldanulvmunzunnisidnuasfinduanasagui 2.24

/7

&

JUN 2.24 dnwagiilvliuesesydn

2.7.2 niann1svinauvesiniueasiguwas
Maulagrsasargluteundlniess fudanaswasdanasennuinulids
angliuefiivhda(Transmitter) lunsenufiuing uazasvisunduundsiadu(Receiver) uén
denauludaaunaliens vnsuseananaanaAANuduasavyioundul Ll usauuLana
Flaguit 2.25 uae 2.26

anelues Twwaesuevlwauwaiewes

uavdvluns:nudnn
— e - e

(iodv/Transmitter) RiKO BR3-NP

uava:naunduondnn
————-

(AoSu/Receiver)

JUN 2.25 nanmsihnuvesinivesiguges

(#11: https://www.riko.in.th/index.php?option=com)

A & a & a v ) Y &
WAL UNANAL005UTLUIANALEINALNDUNAUN WU UN LAY bI1@1UITON

¢ A
umﬂmL@WﬁW@@@ﬂNWIUﬂimw

A1 Threshold i alvwaudnanateeassnaulalunisded;
ANAVLAINAZNOUNAUNWAUNIINIBAINTIIA Threshold NRsTiu


https://www.riko.in.th/index.php?option=com
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L.on D.on UN,
O

/ RUN[MJSET|\
, —r L.onD.on FUN. \
- - = B
— | ADJ@ B
Auava:iaunduun AwolaunAvld (Threshold)
gnus:udawautuslay

°
©L
Ya

/

JUN 2.26 Anvagvetlniveseaufniyuiges

(#Aw: https://www.riko.in.th/index.php?option=com)

Jonvasnsitlniuesesudniwuiees (Fiber Optic Sensors)

[ '
el =

1. vunvesliiueseesufnfiiauiadn vildmmngiunisidauiuiui
s onTIRdUTUNIUATIILALEN

2. ansaltluanmuindenfianudssla iesanaiglwives eou@niiu
Juwadthdyaasataenliiesivihegnielu

3. fivanguuuliiaentdmiunisldeu wu sunuanuiou gean 300 o3

A ] a

w39 JUNuEIsLAll
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ugn3n auAmalaguinisie Usenauniensadnin(citic acid) iWuaisuanludiugnse

Jaa s v a = o % a_ _a A a o«
wonanilAd aslulanse dule TUsiu uaa@en Weanesa widn Fandiuwe Iandud 1
a a S a a a a a o w A A %’ L% 1 ¥ =
An3iud2 Tuendu waginiud TuilugnialiansdAy Aedundunenssive wu tudnlnily
(Bada-pinnine) Taluiiu(limonine) &lnsiuadalcitronellal) wazlnsiuadozdinn(citronellyl
acetate) dnduliiBudurwInEn aufsiuivuLLaNANTILILINN NaAeud1INaLle KHa
a Ao a 4:4' A A % a S a & = | a a
AuilEIY) Wenagnavildvaes melunaiithiisanseliamnudunsa MSendt naTn3n

acq ¥ 1 dg v ¢ a4 9 a

assnAnYeINENIALagIslY diunliusvlonivesnia fe Urlunauensa Hanauznin lu
31N warnaNENIn Faudazdruagliasinanuanaeiufssialuil

- Uilunaugnga Tuadluanld umharewmies wivinvies uilsadensenniulsily
Tl iduduengaasme 5-6 vea vn 5-10 unit Tduieinisle teasasuaztuiaume ud
ashignilutiosian mswihuzngadanudunsngs Jemasaneansiadouituls

- thgnuenge Mduavludld Usadueiay dusen uitiavies 3814 Tildiauznga
rznIaumukawilviasden Jutuenianauuadniguaulidiiu asield 10 ui
wirdanseendnlassn vieavimanznialuganeunasininakaviuengaluase
nuflel inszazldinduvenemgninunddume Wewwintugngadanudunsadiedng
asruwuydaduniesn vilinudu wiie wastietigmileieeuassinuy vinlinulaiss
Tinseniss liduswe wazdunuanddnime mnldudnmanduiiuengadinanudiienly
aszuuazyilvindliveen uilidenisseiede agrldiugniauin uly inszenvawvilv
seangla wenanihinlunavenga eldlunisdenduazyinhenassnalane
Tunznga uile uiendewludeon wivilu Jansduuzs

inuzn3n JuAlY wine aeuity uwiaugniden wiiwlaiely uiaumedulng
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anuznga deesiudueinentrguden daansdiiulugun 2.44

5UN 2.44 fhuzn3a

2.18 wuunaa
wuvea e ansyilanileinuluidunensemediadaldanfivursdady azszuny
e fiuy vioazszumindadudu wunealidnuusdunindvn nduuagsanfvemdu Tu
Tufiuvinuansiumeasgunis 80-89% Laediien iiesanuumeaiinduneuuarilassnaa
g mangeg1sdaingniuliuseleniludunmsUsiuinauonms suumu susuuRe?
#eq suiluBagmannnssuiaiesdionsuazsnsnanedne22] fuandiiiuluguil 2.45
2.18.1 EFTWANNNYIVDANUNDA
1. uneatigussnieInsuia Anayn uild uite aanisgniavludiae
ussmensUnfisve uwinsemeth
2. saveufudvesuuneatisannaulinldiueeied
3. wuneatelvantu leuraeanmumiosd anavlngs villabuiy
4. wuneaiigndiluevedngou anen1stiauIy ann1suINTenduiond
N vsTmMoIMadutniAntumusienie
5. Wuneatieduau UssimeInsnesdn vieuile Inideaniunssinizenng
Paglisvuvdesemmavieniléfiunntu
6. LUMEATATINAMYIBANBLATEA NIIANNAUNLVEAlUYNLUEUVEY Y8
nsgfunmsvieuresiile Keunmemiuesnuazdelfeus ATy
7. wuneatiannstininiwendsiile ussimeinslandsesuieu Faedu
Uszdnpeunastulaaniy
8. wunealigrdifu Treusamennisiadeufisue wihidamate o1nsnTawn

1Sos99) Aduldondeu FrglrTnuaatuRufILINNNNTY
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gﬂﬁ 2.44 U8

1%

2.19 Tung
wgsuideluaoutulunouiedeld Wy Ussimeduide aidsn Ssnanunea “av
(widnssmileszyimgiidudndaunanuszmaniaide) Tnewuiingdunnnda 100 ae
siugialandadlvgwuldunnlulszmeduifonin 40 aneus danlutszmealnongnule
yluluimnnanazdiundanzgniiddylulssmade ludminasans Uniuys
UATUEN UATUFN NTINNAMILAT UMI@NSAN YaULAY LazuasTIvdN dufnazidunis
Ugnifionsuslaalusiesiu wazUgniftentsdn uazdsoonsinsussimealuunadiu [23] dauans
Tiiuluguit 2.45
2.19.1 dyswAnvaslung
1. ussindo
2. $nwiemstiua

3. SNWI9INNSHUAUDULLBININNAN AN
4. SnwlsARnLg

5. ynlaunglaveuantu

6. Henszaunsivaisuladin

sUi 2.45 Tung
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4
2.20 Wngiusznn
Wluseivselsendned 1931 witaendleian (Methyl salicylate 138 Wintergreen
. =} . . 3 a = a [ = a =
oil 38 Ol of wintergreen) \uasduvnidlusssumAnulannivnateyiinlnsanizialy
nauIumeInIu (Wintergreen) [24] syudaivdnvatgvianudn witawdluan Tluu3uiu
2 v | o | ¢ P
aney wualddiulngveaied Pyrolaceae lnstanizluana Pyrola unsaldvesana
Gaultheria Tua4d Ericaceae u1val¥vesana Betula Tuisd Betulaceae laianizluana
go8 Betulenta wilutagdudninemans anunsadunsgvansufiagdlaansuunnuly
Whusemliiguiu uaggnianldlugaamnssundnuiiven 81113 1eseeRs wazentudius
Wrdusgidngnihundudiunauves aTu 09 Uisiumiguan dmsuaneinisvinves
1% & ¥ a a Y o w Y Ao a o Y
naulenavinde Jeaswitaedlganluihduszddnldlanafiueinistinvlindeundauy
Taiguuse usionnsuinvlinseswzmiunation
2.20.1 #55WAMNINYIVBNNTUTEN
1< LY a £ A o 1Y ' a '
Jugrsziuthnsialdiamendmiuussmiainisuineag Alidgunse wu
Uande nndnuiiearnanziasewndn desesniau 91 vsediands Wi tnseniazaae
Tigresdnduusnaimidtluneunsn 1ntudzAsey suiu Jeheailesuuanuaulasin
n33antiaenisuan uenanil Grenaldsnwilsndus munasidavesunngme Undiusem
= £ o tZ Ao Yoy o v i o § v
finalnnseengnd lagdienvenseiuuateussamniuanuianisanuiou - sugu vili
$NEAANITABUAUBIRINITUTIMIDINTUIRaRRS FWIIANDIgVENISSNwIRLATINAD
Tunsfnwgramandydanudnitunduszitaunsauily defunsUinuinkagsnay way
figvdiluenyuuugeus wazd pH WWunsn Aeud1wwss wazliluanauuu BHA fae Tgnsilu
eUfTnswuusous) vibivhaneuuafisendmtladnldlugsamnssundnen woalniu @
a 1 & & o £ a Al z:l' a ] <) ]
dlaan wavendnie uennididlduiandluanlugnamnssudugdnigu iludiunayly
a [ S 1 1 a 1 1 o/ a9 [ v
AR W endity wlady oot graminssudewd Wmew Wusu
2.20.2 Ysuuiiaaslduasundiusz

[
A 3 [

iusyianuviesnaatutusdulugdudnagsiudundnsueianne nd

= da ¢

drunanvesiusei wie WWudiunauveseguinildnmaneuenitudilng Faidinas

o

YosasANsawIelan (WHO) seysameuyudlinislasuwiiaendloaniu 101

3

[
[y v v

adnsu/dminga Alansy) Insvnlidusinifenaaslamlaluusnaiuiniuas 3-4 A

g

@ 1 =1 1%
AUIICLNEINBD LA
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2.20.3 19A255239989U10UTLAN

Wesanuduszinflgnsadiouedlniudaiy Jenrsiasiiunngnsiunauld

grndusyiinsune s edulsenavveseviintl wisuealnsunsesnlungueidleian

FIMNIUADY 91T NT0ETLA9)

1.

2
3.
a

dioglutdlviunynsmsnanideanislimusnaiu

valiAnengind 12 U 1ilaglaildu3nwumng
sumendlusnadiduunada unald
mnmeniudiionsuauieuinniuliisoondetayududaiung fevh
ANUETEIRNdneneanty

rumerfiuiinm a1 otesme YesUin szenaznoliiAneInisszane
{Aesednanndeiiioieimai

wanideanisldiiegnny mszenanenissemetiosdaymaiumelala

¥ v
=

minlderiania 1oa ladu eesd IHe wieasyd Taniuiee TuuSuil

¥ 1

2115030 wazuIniune) Ienguidigiiamids

nsldeneiaivieurts Wneusnadifonnistan anduuindng auenda
AT

nsldeiiawiunls Wasnunuiiduesn ntunlsusnaiidensuinli

wuvatnlufuRme Tneldiuas 1-2 AT AUADINTT

drunat1aABeInAslEUnTusEA Methyl Salicylate 813y AARNATILAY LT

RISEANEULADY AU LAY 1D1N15UT iﬁﬂmmﬁwﬁmﬁmmﬁmﬁq Lﬁmmamﬁlmﬁu Wuduy

agalsinny WinnuradnadsssuusIannstdiduszin (Methyl Salicylate) Asalull Ads

v ¢ & 1 = v a & a ° £4 a
quiﬁumuaﬂﬂwmmwwum Wiy d91n15uine 819 Luauiy meladgiunn wuavan Su

HUnuan auui Aeuaw Luduy

WNTTDINTWAUDEIITURSY 1Y U wiionwasluusailden manuaimsiinanlisudn

groannaukaslUnuLnngviufl Awansliiulugui 2.47
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2.21 wasluAuUa

wasluAullal20] (Thermocouple) Avgunsalingaumngiinsewwuizesdmsuin
gamgdl Tneldndnnsiud suudasauieunsegungdlmdunsuad sullfa (emf
Thermocouple Usznaude aaslanesani 2 siafiunnsisfunidlasiadisvesesnon 11

Wanlaneva 2 Weieiu tneisendateildn Measuring point %38 Hot junction (T1) (3939

= a !

a, = o vo a =~ a v = 1 '
gaumqdl) Faduganldingamgi wavazivaredntrmilavesainlaveUasying Fasend
Cold junction (T2) (3A81989) AININUTENBUAIUEIT TININIATADUNYI Lazane19de &
a [ o vl o v A & ¥ ¢ o ! &
gaungiiinafunasinliiinisdinszualurasmesluduiansassdns Usingnisalfananidl
Aunulud a.a.1821 Iae Thomus Seebeck Wnanemansyaeesdiu dauansliiulugui
2.48

Metal A

(s
@ . Cold

junction

Measuring @

(Ganlspa) G B

5UN 2.48 n1ssieminlane A uavadnlave B veumesluduila

(fia: http://www.xn--42c1bnalals2dxb6adihv3l.com)
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2.21.1 wanmsvirnuvaamasladuila
wosluduilavhanlasendsauautamslniivedlany 2 viafidn il
Uanemalavevdelavgnay 2 suillindoutudoufintu feamadfivaesanduiioudy
wansnsulaneainduiiiae aziinausisdng ey lalasas (uv) nie daa

(3

aa (mV) L‘%aﬂﬂﬁﬂﬂgﬂﬁiﬂjﬁ’i’l Seebeck Effect @u%® Mr. Thomas Johann Seebeck &4
& Yy PP a0 o 2 v a = & a
Wugrunudsingnisalil lneaalaveiindninae nesluAuila vie wuiwesingumad
JUL9 SEUUTDUNAUTDY Seebeck Effect Ap aanglnidnunlulureaswmesiudaula azla
gaung LU cold junction wagdoudl hot junction I3anNAKUUTIT “Peltier Effect” ¢4

nandlidiuluguil 2.49

lll Heatlnputlll

= Hot Juntion

l Current

—Cool Juntion

///

Heat Ejected

N
N

Power Generation

Ul 2.49 Usingmisalinaiiies “Peltier Effect”

(fla: http://www.xn--42c1bnalals2dxb6adihv3l.com)

2.21.2 auanURvawnastuadidanuuunnsgiu (Characteristic of Standard
Thermocouples)
wasluAUUa dRaaudanugiunasiiunfiatsandiwmesiuduila (Thermocouple)

1iue fvseliegnls el 5 AuaudRUssiuiinisAfieds Awanddiiulugui 2.50
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NagIFAaa

anewefluddidades

2D
=
=

T

Rl auud  yisdaaru

ANYARILNE

5UN 2.50 laseassvaanesluduila

2.21.3 Taseainsvesmesluduida
1. a2y (Sensitivity) 91A1519U59LAA BUYB NBS UandINg LIS
ieuanineslududasediationndn 100 mv winnaliiuieddumsldnuazdueg funis
Tasusvanndyranazdunesluauilales
2. Tasea¥s (Construction) lassaiaweamesluduladdnuassguis Tay

1Y [

Y S ~ v ° Vo a £ a % ] a ¢ a
FONNANWIUSAIUAD: HATITUATUNTIURNN IﬁﬂuﬂigﬂﬂﬁQEUMQMQQ G]’]UVI’WG]EJMiLﬂ@EJEJﬂI‘U@VI

aaumniigey nusieanzwndenilldine uandudadugengavinfiesdulule failn

Y

3aviataanudIuNINILIINNwEAULAd AULIveRNasluAUaTUREAUAINUNUNYDIND

Y

< a =

Jostuitaesiudouuasddneuasyiauantinafameludidnnind déduuinly
gunsalihANBY (peltier element) snnndtiegldidumesTuduilatngumg vunnves
amomesludidafvunldannsldnuudazesn uaziivunnan #10 luannzwandouilsl
Asl Auisvunn # 30 vieusinsesia 0.02 mm Sadumeuutlailashiimicrowire) AldAuns
Ingauvndinsnaulunumsdainen
3. §1un15l¥a1u (Range) rugamniimsidnunazaiulilumsinveunss
TuAUTa udazdazuanasiunuudazaunauazivualudiui ddyfod1usand oud
ponunIINIsazgamall azdesssdstumsimsguveasazaunauiildligndeady
enamiFefunniiassuy
4. vIamaudued (Time Response) wmmauauawmmaﬂmﬁmﬂaﬁua&g
Aulsstanvounesluauila 1wy Usznnnsnaa (Grounded Thermocouple) 9gdtian

MBUALBITIASINIIUSELAN Ungrounded Thermocouple
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5. nMsUsuanInd gy (Signal Conditioning) UnALTILAR DUVDIUNDS

[ Ag]

U darzivwnetesnnisuiudesdinsuenedyyalasldosunendvensanuuand i
19n51ve18g99)
2.21.4 msidenldnasludlla

dsddannsensinAigamad demnuiazusinnvesmesluduida du
yhunanTasiuanaeiu Suilvlnadousyaninmnsienldlnenss deidlumsidentd
wosludila Wlduszansamiy 1msfeziinnuduazanudlaludesnsuisssiny
shelagvdnnsihauveanesludila find1aliluunainuves Factomart.com 1518150
ayUnguveslangviotanilivinduiseseandu 3 ngu Tnajq fe
1.Nickel Alloy ﬂ&jm‘lawwﬁmﬁh’fﬁwmaﬁuﬁﬂlﬂa Wy Type K, J, T
2.Platinum/Rhodium Alloy ﬂ&jmiamﬁuﬁmﬁi%ﬁ’lmaﬂmﬁﬂﬂa \Wu Type B, R, S
3.Tungsten/Rhenium Alloy ﬂa;miamsuﬁmﬁi%ﬁwmaﬁmﬁm@a Wy Type C, D, G
TunquuaslangildviunesTuduilamai dwlngasdulanswaudmandanosd s
U3ua wenaniliunu geviasuwmivesiany anularenimeuausgamgil ALY

Tunsnuseasiaiivazan mwindsuiidudadelunisnundseinnua s uees

2.22 wnugiwianlnin

i s livsewwlianlnia Iaudeulagefendnnisudgaives
aunuudmanszninaauivdnivihuaznvusfumdonilndii2 ] Wuwinrieanuaauis
¥ia mszastumnmeeiianldlifeuanifmunsmdeniuindnfegliaunsorliae
ausoulsgueaiiilon win wila wazawmuaaueiln auseuvamulmaniiinoe
Antuiituneuslaenss Tngliiusinansdugmiiowanly Wuwwanlnihvdowm i
wsiia rnufeuasintuiivnaanuardsiuluionudeumdnaoriensranesiinuaaseds
soludamang dumufaiuaruouasiinanmsgafaturesuailiuazdsludanmuzds
Tusssrisiuenafimsgydernuiou (Heat loss) lusnaneufiuailnaglufisfunus
Fafugrendnnisieuiesiliauudnliauiseldndsnuanudeuldsingangy
azUszndandsausnnninasialy Tngaglifiaudeundluluonnia Snvsdasnsuan

msantugd Wiedunseanmsivduiawmvazilaesedaslilandadnime dwandlinuly

a

IUN 2.51
2.22.1 M3UTERIANANIU
wimuimanliinasdisauneninenglu windenunldlunisianu

Y & Y a = a a ° o & A =
5@uuu1?]LWEJQﬂ§QL@EJ'] IG’]EJLawqgﬂiga'mﬁﬂ']WIUﬂ']iu’]W']ﬂ'ﬂ']ﬂJi@uuclﬁJQQOQ 84% (31NN3
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NAR03YRINITENTINAUluUsEnAansgelEni) Tneisuuseansainiiies 40-50% 209
wufa W sdawazwaniiiin
2.22.2 Fauuzilumsldaumuaimanlnfimileni

1. wnwusesuaniiviiuavinadldialagiiane

2. luvaugldipnlihawesifinuauiflumsgausindnesnvinsaingamm

3. ynunalane YA uLeN VRN A&

a. msldnvuzuuy Non-Stick sgnlawnneuifienseglunvug

5. dwsuomsiinansznglaing aslaainseaulisg foundii e

ANIDUTUDEHIIT9)

JUN 2.51 wnuaimdnlnii

2.23 920117

1Y = o 2 oo o Y I3 &g o a ¥ a
A[19] U8 ?ﬂ@!LL%QWNEﬂ@ﬂUm%@%W’JLL@%LUULU@L@'EJ'J I@UUﬂ(ﬂLLa]Lﬂﬂ"\]’]ﬂﬂ"ﬁ

1
=

Wumasegrsdunduvesiagvasunila Fevinlinisudsiiuulinendn Megiugu Wnad

v
v A

mauazmaLLazgﬂﬁﬂﬁLLﬁqﬁaaﬂmmL%’J 19AIUAITNEARIUUREY UNannTafll 9

D

(Y < & o ! Y @ = v a =2 = [ ¥ v & A
anvauziduillowed liuanslniudssnvaendundn Geanunsadunalaanseswnningad
anuazazden (conchoidal fracture) wWidaunsanvziinlanaInuaieds lnenisnazgiden
TagivazaealinsAwInienUSunuasiaenisidly Batch Weasnansiineanisldly
Batch aglauanuisenvesingiv lnglusenitanisvasuingfiu asiinn1sidsunag

S 2/ o Y a o v o v a [ ¢ a &
maunil uarlaseasne lngagviliiAavesemandesindneenly lnglundniamiganalygn
ABINIINSTUTUNTINIANIE Agvilaedin1sldnseuiun1mieainusa w1y weidn

Aa X = < 1 < LY Y Y a < =
Stress MAnTWLHDIINNTIEUAIRIRENNTINGT warnsUTuUTeLMTANLLdawnTulay
s b4 d‘ ! = d’l = b4 dl o aa

n1soumules (Tempenwianaznandfsluunaud agnunefuanizuiangiiain §an
(silica) \euiu3gvdiuaziusdla AAoudeuds eanunnisinnseu WeeraUfAsemiuall

= = & vad 09 Y ¥ & o 1Y 1 v 1 I3 v &
wazdinn Fadupuaud@nvihliuiuulivsslenildnueginitmwng sglsinuuiiuu
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foudazuds udfiuszunnindis warisesunniiazifonny auaudivosdadauisn
Wasuwasldinedenisuauanssuadluioutn vienisusuanimdenisldnnudou ui
Tnehluduhaindaneulaeenlus (Sio2-silicon dioxide) Sso1aagluguvesarsusznounia
willuusaiend (quartz) n3elugy polycrystalline ¥oanse %5mu‘§qm§ﬁqwaammmﬁ
2000 °C (3632 °F) wlsannuazainlunszuiunswan sxiinisuauans 2 sieaclusie vda
wsnielenuey (Soda Ash) Failesduszneundnie Tewieuasusiun (sodium carbonate-
Na2C03) nioasuszneulnunadon 1wy Inunaifeuasveiun iovaelvgamailunis
mammmﬁﬁnaqaﬁﬂwmm 1000~1500 °C usiogndlsfinuansiazdmadnafosinliud
fuazaroinld Tedesdninduarsdnuin Ao Auyu Fediesdvsznaundnde waaidou
A15UBLUA (calcium carbonate-CaCO3) (Lﬁaaaﬂunfal,t,ﬁ'a aznanedunnaldeusanten;
calcium oxide-Ca0) Wi eyl uAiulilazanoun sadusznouvasuiaildvinaisusldou
Tneviald 1w wiiun wienszanla asiiosdusznounsasilaeussunnssl Si02 70%,

Na20 15% ,CaO 8% wazasAusznaudun dnidnifes wu MeO, Al203, K20 udu a4

'
a a A

wiiewrlindu FuinainmsiningAudus asld ierissunuaudfvednnd 1y iy

'
(Y a 1

Arn2 (NTMQAUWY 8519; Litharge) wagnaneaidu PbO Tuiiloun wisliudmdnay 1ile

q

wingumileauazuiinn dusenlaertldiumesada Wuluseuwasdengd (BaO, ZnO)

ietevliuiiiidnvazadeuinsadalaglildnzinluiu duandiiulugun 2.52

JUT 2.52 ¥IAU7

2.24 uvas318lnnszunse (MEAN WELL LRS-350-24 Low profile 24V 350W
14.6A)

urasnelinszuanss venAuvaslnnssuaaduninssiu 220 Tad Wunseiansy 24

VDC 14.8 waud 350.4 ndl die1dine Uuln uazau 3 9es anusauiunsaduagala 21.6
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Taadt Uuusadugsgals 28.6 Taad sinanazvienilaedeluffilegamyiunnniviewindy
50 93 wazazmyavinuvesiaauilefigumitesninuiewintu 40 esm DC Voltage 24
V, Rented Current 14.8 A, Current Range 0-14.8A, Ratted Power 350.4 W Frananaliiiu
Tuguil 2.53

JUN 2.53 unasdnelvinssuaadu
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N1598NLUU

Tuuniina1faN15eNLUUILUUNITHIUYDILAS DINARUITUUIA AT A lUTTR 9l
vdenlaezunsuvesdlungglulasenu wazn1seanwuuninanglinisesniuulaseEsnenis
YN9UVBITEUU LASIUT UL AL IYNU885UN8518aLL0 8ANISYNIULAENITEBN LU

Y

samalull

< [y o
3.1 ‘UaaﬂlﬂaztmiuLLﬁﬂ\‘WIaﬂﬂ’]iVI'N’mIﬂEl'i’JﬁJ

Induction

Touch Screen Motor Motor Pump Buzzer
Cooker

Programmable Logic Control <
Power Supply 24V 14.6A >

| (PLC) Thermocouple
i X

Fiber Optic photoelectric

A

Sensor Sensor

i r

o & ' ! ;:4' a 3 o [ Y] wa
sun 3.1 Ua@ﬂl@@gLLﬂiﬂJa"]u@qﬂﬂ TLUﬂ']i@@ﬂLL‘UULﬂﬁ@\imamuqﬂiuuqmﬂa’]ﬂLaUﬂfl@(ﬂIumm

Y

AIUANLAL LAY

307 3.1 aunseeiuisufenlnovunsuieiomwaminsuuanaaeduisnlul
pupulnefiueadlssil

1. unasdnglnilinszuansa (Power Supply) Snthiluvaslwiinnszuaadu 220 Trad
Wulwinszwansa 24 1has 14,6 wauwls LﬁaLi‘]uLmdqahsﬂwslﬁqﬂmaiﬁmqmmsaﬁmu
1ot

2. fiwead (PLC) 1ugunsaimuaunsaureNas 0sdnsvsonszuIunsvinay
#149 Tneneluiilulasluswawofidudiudsnsiid@yaziidmiidudune 14 Yeuas
e 10 Yesftannsaselinuinmaiavioaindinsgazderiniudunn duendnmazld

RomuANNsYwTesUnsaivseinsesdnsiiluimung
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3. 9eviwan3u (Touch Screen Monitor) fvthildauaz fudeyavesdiameseinsg fudl
weatifudunmvideteding uanaduuuunsiiin sunm Aviiduiniay wiedus vumiee 3
FRawefvandazduiusifuuanneslrovunsuilusunsueotflufinead

4. wuwes (Sensor) vt fidudinsadeuvinuinuiussgAelnlddidnnin
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[mEAN weLL | 350W Single Oulput Switching Power Supply

LRS'350 series

LI DR E
!ﬂil!

~— LRI

@ & [fCB M CE [

B Features

* AC input range selectable by switch

* Withstand 300VAC surge input for 5 second

* Protections: Short circuit / Overload / Over voltage /
Owver temperatura

* Forced air cooling by built-in DC fan

* Built-in cooling Fan ON-OFF control

= 1U low profile

* Withstand 5G vibration test

* LED indicator for power on

* Mo load power consumption=0.75W

* 100% full load burn-in tast

* High oparating tamparature up to 70°C

= Dperating altitude up to 5000 maters (Note 8)

* High afficiency, long life and high reliability

* 3 years warranty

B Description

NAEEEE

B Applications

* Industrial automation machinery

* Industrial control system

* Mechanical and electrical equipment

* Electronic instruments, equipments or
apparatus

LRS-350 zaries is a 350W single-oulput enclosed type power supply with 30mm of low profile design. Adopting
the input of 115VAC or 230V AC (select by swilch), the entire series provides an output voltage line of 3.3V,

4.2V BV, 12V, 15V, 24V, 36V and 48V.

In addition to the high efficiency up to 89%, with the buili-in long life fan LRS-350 can wark under -25~
+70°C with full load. Delivering an extremely low no load power consumption (less than 0.75W), it allows
the end system to easily meet the worldwide energy requirement. LAS-350 has the complete protection
functions and 5G anti-vibration capability; it is complied with the international safety regulations such as
IEC/UL 62368-1. LAS-350 series sarves as a high prica-to-performance power supply selution for

various industrial applications.

B Model Encoding
LRS -350 - [3.3]

L Output voltage

Qutput power
Series name
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MW

350W Single Qutput Switching Power Supply

I. RS'350 series

SPECIFICATION
MODEL LRS-3503 | LRS-350-4. LRS-3505 [LAS-350-12 [LRS-250-15 |LRs-350-2¢ [LRS-350.36 |LRS-35048
DC VOLTAGE EE o v 127 12 20y 36V =
RATED CURRENT B0A BOA BOA 204 =17 1484 TA 7,34
CURRENT RANGE 0-c04  [o-epa [0-e0m  [0-208  [o-2328 [o-14Ea Jo-oava fo-7an
RATED POWER 1980 2570 300W MEW BN I0AW 302w |3s04w
RIPPLES WOISE jmax ] Nete2|150mVie-p | 150mVe-p | 150mVe-p |150mNp-p | 150mVpp [150mp-p [200mipp  [200miVe-p
QUTPUT |VOLTAGEADJ. RAMGE [207-38V [38~44v [45-55 [102-138v[13s-18v [216-288v]|ana-moevjiaz-say
WOLTAGE TOLERANCE Neted) +40% H40% |+aom  [E1E% [ 10w |Eimw 0% |E10%
LINE REGULATION Mote.s] +0.5% £05% | £05% | +0.5% +05%  |+05% 0.5 [+05%
LOAD REGULATION sote.5] +2. 5% £25% | +20% | +10% | +05%  |+05% £05%  [+05%
[sETUR, RISE TIME 1300me. SOMEZIOVAC  1300ms, S0me'115VAC o1 fdl load
[HOLDUPTIME(Typ)  [16meZ30VAC  12mait1SUAC ot fulllnad
[voLTasE RANGE 00~ 132VAC 180 - PEAVAC by swilch  240~370VDC  (swilch en 230VAC)
FREQUENCY RANGE |47 ~ 53z
- EFFICIENCY (Typ.) TOE% Jarsw | ED e B2 B [e=
AC CURRENT {Typ.) BANTISVAC  3.4AZ30VAC
INRUSH CURRENT (Typ.) | B0AMISVAC  BOAZIDVAC
LEAKAGE CURRENT | <ImAJ J40VAC
110 = 140% raled sulpul pewer
\OVER LOAD 3.3-36Y Hictup mode, recovers aulsmatizally aer taull eondilion is remaved.
4BV Shul down and lalch off alp mllage. FE-povsar an i redimer.
PROTECTION 38~445V [46-54V [575-6.75v [138-16.av]ie-2v  [288-3ev]414-s6ev]ssz~-eaav
(OVER VOLTAGE 3.3~36V Hiccup mode., retowers sutomalicaly afier Taull condition is remoned.
43V Shus down and lsach olf ofp voltage, re-power o Lo recover.
e |y e
fukcTion [FANONIOFF CONTROL | gy 50 FAN ON, S40°C FAN OFF
Typ.)
WORKING TEMP. 25~ +70°C [Refer 1o "Deraing Curve’}
WORKING HUMIDITY 20 ~ 20% RH non-condensing
EMVIRONENT | STORA GE TEMP., HUMIDITY [ -40 - +B5°C, 10 ~ 355 RH
TEMP. COEFFICIENT +0.03%C §0~50C)
VIBRATION 10 ~ S00Hz, 5G 10min Teycle, Bmin. each slong X ¥, Z anes
e [ e e
WITHSTAND VOLTAGE | UP-CUP3KVAC UP-FGZKVAC CVP-FG0.SKVAC
SAFETY |ISOLATION RESISTANCE | UP-CUP. WP-FG, QUP-FIG:100M OhmeS00NDC | 25°C1 70% RH
EMC EMISSION Corplisnce lo BSMI CHS13438, EAC TP TC 020K KN3Z KN3S{lor LRS-350-12124 enly)
EMC IMMUNITY Carpliance I EAC TP TC 020 KC KN3Z KN3Sfar LRE-350-12024 enly)
[mTeF 327 9K brsmin.  MIL-HDBK-217F (25°C)
OTHERS |DMENSION 215" 115" 30mm [L"W"H)
PACKING 0.76Kg. 15pes/ 12 Sg0. TECUFT
NOTE 1. Al parameters NOT specially mentioned ane measuned at 230%AC input, rated load and 25 of ambien

femperatre.
2 Fipple & noise are measwed at 200Hz of bandwidth by using a 127 teisied pairwire berminaled with a 0.1uf & 47uf paraliel capadior.
3, Tokerance : includes sof up iolerance, ne reguiation and load reguiation.
4. Lina regulation is measured from low line o high ine at rated loacl
&, Load reguiation is measuned from 0% 1o 100% raied load
E. Length of sot up me is measwed at cold first start. Tuming ONOFF the
7. The 150 peak load capability is buit in forup 1o 1 u\:nrdl‘nﬂz -4HY.

Lgu-rn.ppl}'my quickly rna'pllud to increase of the sef up Sme.
-350 will emer hicoup mode if The peak load is delvered

for over 1 second and vall recowes onos i resumes o e rafed cumen? el 11E8VAC2306AC).
8. The ambient temperature derating of &'C.1000m is needed for operating aftiuce greater than 2000m(ES00H )L
. This power supply does nol meet the hammonic cument requinements cutined by ENE1000-3-2. Please do nof use this power supply
under the following conditions:
2 the end-devices is used within #hwe European Unkon, and
bj the end-tevices is connecied 1o publc mains supply with 2200ag or greater raied nominal voitage, and
o} e power supply i
- instadied in end-cevices with average or continuous input powes greater fhan 75W, or
- belong 1o part of a lighting sysiem
Exceplion:
Power supplies used within the folowing end-devices do nol need o fulill ENE1000-3-2
a) prolessional equipment with 2 iofal mied inpu? power greater than 1000W;
b symmaincally conirolied heating clements with a rated posser kess fan or egual 1o 200W
3 Product Lishilty Disdaimer : For detaied information, piease nefer io hisps:fesw. meanwed comésenvios Discaimes asp
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350W Single Output Switching Power Supply

LRS-350 series
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MW LRS-350 series

350W Single Output Switching Power Supply

Case Mo J0TA Unit:mm

M Mechanical $pecification

Terminal Pin No. Assignment :

Pin Kz | Assignment | FinKo. | Assignmant
= Wl 1 ACL 4+ [DCOUTFUT-V
B dirusien -

E 2 ACHN 7-5 | DCOUTRUT +¥

Dol
L]
LSH M (Bt Sk L s5ern 3 Fig &

W Installation Manual

Please refer o : hitp (wwwmeanwell. com/manual.him|
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Dual Digital Fiber Sensor
FS-V22/22G/22R(P)/20R/22X

Instruction Manual

Read this manual before using e product in ceder to achieve
maximum parformance.

Koop this manual in a sale place atier reading it so that it can be
used at any tme.

1. Safety Precautions

3. Amplifier Expansion

Upto 16 expansion unts can be connected

10 each madn umt.

1) Remowe the expansion protective cover
from the main unt.

2 Mourt each amplier to the DN rail
@

3) Press the two clawrs of exch exgansion
unit to the grooves on the main et
until the caws snap.

4) Mount the end units % the - and
nght-hand sides of the whole ampls-
s in the method shown i the figure
astep2 |

5) Check that the amplliers 202 securdy sand-
wiched by the end tnits. Usa 3 Philips sores-
driver and secarely tighten the screws oa the
end units {Le, twe screws on each end umt)

4. Connecting Fiber Unit

v Thae peoctact 2 Just itenced 1o delect e ctyectis). Do ool cie s
ket o e purpose Ko Srosict & hurtin Sody or 4 et of humsan
Boxty

» This pecchucy o sol K s b proof procket. Do
A Lk e DALt Y & Jocaton andor e
v aveapheve

v This proctadt b i sevscr of OC poessr scpply type Do not spety AC
powar. The peoduee suly wgiode or bum ¥ 100 VA or a Agher vol-

g i At

B UL Certificate

This product & an ULC-UL Listed product.
* UL Fle No EINTY)

o Category NREH, NRKN7

* Enciosure Type 1 (Basad on ULSO)

Be sure 10 consider e following specications when using this product

asan UL/C-UL Listed Product.

o Use the power sipply with Class 2 output defined In KFPATD (NEC:
Nonored Bectnical Code).

* Lse with the ower current peotection dewice which & rated 30V ar more
(rated 40V or mare Sor NPN cutput fype) and not moee than 2A

Check that ail the accessories are ready before use.
W Accessories
Instruction mansal {x1) End unts (x2)
Expansion Sticker [x1)

* The operation ndcator of the FS-V22X {nfrared mode!) wil not be it

a 1) Open the dust cover i the desction
) JY))  sown by asrow .
(/' Z) Move down the Siber lock lever In the

dicection shown by amow @.

3) insert a fber unit imo the fber nsee-
8on holes %0 2 length of the Aber in-
sertion sign (e, apgroximately 14
mm).

Fiser sucticn s 4) Move up and retuen fhe Siber lock ever

in the deection shown by arrow X,

Notect! & thin fher el & wiid. 4 Sdaptir Peoviched with e thin fer wl

will Be reguaned.
Urshets he right Acepter & conmecied, i thn fber und wil not

S Mrpets cormecty.

Cablo outer dia_ | Adapter | rarca
013 Adapler A ?
010 Adapter B f

* To comnect the coaal refiectve type Sber unit to the ampifier, connect
the single-coce fider 8o the transmitter side, and connect the maltple-
core fibes 80 the sacetver side.

* To remove the ampifiers added, take the steps opposie % the mount-

ing procedure.
* Put the peomded sacker close 10 the sensoe

Note + The FE-VIR2IGZ2RIFYDORZEN Incoepor i & mtal
Inderierencs prevention uncton, T o he clase Mounting
of & numnber of Sber anits in the foloeing

Powermase | Fne | Tureo | SURER | HLTA
Nurrbser of & a "

ity conmicied

5. VO Cricuit
feter 1 the following V0 cecuit diagram when connecting the urit %0 pe-

@ FS.V2RP
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6.

Making Sen Setti

@ Full Auto Calibration
In this mode, the PV will be s2¢ to the mean vakie of the maemum and
minmum incident vakues obtainad within 2 certan penod.
Use thes mode to detect moving workpleces.
1) Press the set bution for 2 minmum of three saconds while the twpet
workpiece & passing the ssnsing area of fe fibes unt.
* While the set batton is pressad, the sensinaly of the ssnsor will
be set azcording to the nodent wlwes.

— .
"Lthe dagiuy wit

JEMN agh when he
NG A
compted
* When the setting is fintshed, the dgtal mantor wil display the PV
In geeen.

PV (grean)

® Two-point Calibration
In this made, the PV used wil be the mean value of two sensing valpes
obtained wth and without 2 workpiece.
1) Press the set button for 2 moment without the workpiece in the sans-
ing area {Le., i front of the ther unit),

il B
-~ L7
- = |
The diighay vl ba it
Seneted

e T worescs
-

2) Locate the workpiece in the sensing area (Le., in fromt of the Sber unit).
Then press the sat button for 2 moment.

| i

ar whin
he SeTings are complétud

* ¥ there is extremedy | difference in between the sans-
mdm.mm@mhsaoncmwmdmu

@ Maximum Sensitivity Setting

If the sensing performance of the sensor drops due to dust or dirt, set

the sensitivity of the sensor 10 mamum.

1) Press the set button without 2 workplece i She fiber 1nft i5 3 reflec-
Sve model. Press the st button with 3 workpiece if the fber st isa
Hrough-beam model. In both cases, press Sie set bation for 2 min-
mum of three saconds.

* ¥ the sensing distance is insuficient. make sensitraty settings in the
sensor in two-post tuning mode.

® Manual Calbration
In this mode, make manwad PV settings.

PV Thae PV vl M suiio
Tha PV villos Secriiins by praiseg by praisng P sise of
s st ol T marel dute. B ol baon

@ Positioning Calibration
In this made, 3 workpiece will be detected when he front 2dge of the
workpiece has reached 2 preset positon.
1) Press the set button for 2 moment without the waorkpiece i the sers-
ng ar=a (Le., m tront of the fder und).

- = T~ |

2) Locate the front edge of the workpiece in the sersing area. Then
press the set button for 2 minimum of theee seconds.

}[ﬂ]-

7. Selecting Output

Emner light-ON mode or dark-ON mads is selectable.

Fress the mode button. ()

}-d]
The indicates that Press the manual buton (2}
ha sensce is n darkON within Ive seconds aflar
mode. The CV will be pressing ha mode button (1)
dﬂwlmwxa\sm
operaied for approdmately
seconds.

* Take the same steps %o set the sansor 1o Iight-ON mode again.

8. User-friendly Functions

® Access Mode Seiection
Two modes are avadable to e display of values and menu lems.

EASY | Only basic luncions are dsplayed.
FULL | Al ane

J

{1 3 C=7,7 N
m&?”@ o

* The mode & set b EASY belore shipping

BFress 3smin
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@ Display Sclection (Access Mode: EASY)

L

l.m

el T

Excess CV

ain
*Tha CV & diapliged in
gsu“mundonn

| <

Ouput Powar
WAl Mmode salks

*Tha cutsert vidos will be
Eaplayed if 10 kiys dre Operaled
fex . s

ol e e funcion is sat, e
O AN With power MOSe
and he lrver MOSE wilh S6t
will D Spiaped adennasaly.

@ Display Selection {Access Mode: FULL)

P v
;p,-‘ .Pvﬁl
Output
E stadus oS Sulus
an ?v B
CEO
Pask Betiem
Grouss Grouss
Qain gain
Brea
L2
Cas
LED C
w b O B

.p,.“ A e goor of J10% of Be PY
| OFF fler sl asesition usa
L
Sltson O |y i e’
Sebiction
mu OFF flor sonvul sowtation usel
Powee sava || B Prass
furcsion
"l T
ECO hat
Pra
Powet rmode . " ECO al
Omir han
S oM
-
Wiling
S P e ([
B russ [_enjsencon |
ofF

* For tiner vidues, reder 0 the
cormsponding lable undar FULL

rodN

.Pt-s

Setvaue CV

Semsitivity Settings in Edge Detection Mode
The seasivty of the sensor will be set 1o maximam by pressing the B
whie the sensor s in edpe detection mode. Make fine sensitivity adjust-

ments by preszing the @CB-

Gt BB s cainane

Note: -mnmum|‘b.mummumnhnmdnmmmmm-mror—nmu

mm.mnmm(.mmmmmm|

ol he macusl buce (@ERN

* Whan the powe mede & St 1o HIGH RESOLUTION, e S-APC mode will S abwiys lumes ON.
» Whan thw powe mode = st 1o HIGH SPEED, he S APC mode wil be days tuned ON in e case of e A model, of ctherwiiee e SAPC mode

il S Wy lurned OFF.
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9. Key Lock 13. List of Digital Display items
The key lock function disabies the operation of al keys. — —
pos e mar ot o =
inrue seconds whia prassing —mm— —
Indicates that the w
Keys ara locknd.
* Take the same step to urfock the keys.

10. Mode Settings before Shipping (Initialization)
The following factory semings are made bedore shipping.

Access mode

Power moda

Timar tunction

Ouput selocson

* Retsming fo factory setings: Press the "buhnhnmnnmm
Mummmmgm

11. Hints On Correct Use

* Toexiend the cable lengh, use a cable with at least 2 0.3 mnv cross-
section area. Limit the length of cabile extension to nomore fian 100 m.
(To comnect several units, contact Keyence for Surther information.)

* Do not wire the ampifer ine dong with pawer Snes or high-tension
ines, of otherwise the sensor may malunction or receive damage due

10 noise.

* Whan using 2 ratibe ground the
{frame ground ferminal ard ground dermnal

* Donatuse the FS series or in 2 place where Iight
memmnumwmm

* Duetothe of and the m

fier unt model, the maomum sensing dstance or dsplayed vakee of
all the ursts are not the same.
« | the sensor is used n S-APC mode for a long time, e LED §

‘will be imposed with 3 heavy load. In that case, the sensor will be auto-
macaily set 10 ACC mode where the current consumption of the sen-
sor for light emission wil be constant and "END APC™ will be displayed.
The sensor can be cominuously used in %s case. Replace the sensor,
however, if tighly precise detection is requred.

Rapose 3ne *1 mluﬂm;;\lgmommmm
Shes MCHSPEEDS |

WW_&—’&T
e Geley S0a 00 Sely Sewr, 300 ok

Times Asution 118 500 s
Comal orpnt R comn ﬂnu-oulﬁmrwumﬁ-m

WA ESCUN W0
Suniight: 30900 ks e

FEYINGT procucs Me sYicty aoony-repeciad Mowess: i ite see of & Slaw commct
yar seawat KEYINCE cfice e cetae of the tukos
1 WARRANTY

The aaranty pered hal e o one paar bum Me Sue P Te produc s Seen
Seheses 1o e CROn 3pacted Ty e Tt aee

SCOPE
(1) ¥ & Sduse mytazatie m ADYINCE coours aiien Be stoverserooed asTarty pesod
wa Al Tpar he DA fee Of chrge. Mowswer the Sowrng casss sl be
SRS DO the waTanty RESEE

aTawe
Ay Sabae mnlng o TOAICIDNG &7 WNCMS SIS (il By Ty Semon o
an KEYINCT wial
Aoy Anturm it can Cartanly be et i mpancutie Sy
e o ww.-mt—ann"mm -,
manus ec
Aoy falure Caumad by & tacior et Cavet e breesen 8t 8 aciersioNachrical level
B P v when i 2e00.C Rax Seen 2pRed hom AEVENCE

stror

(3] Tha surarsy scope & brited 1 P axtert ast St n e (1), 30 KEYENCE sasuvas
0 leta ity r aty SUChIMT T SECINdery JRrage |Semage of equpTent e of
Soportanises, es of Sesity. e ) o sy Clher Sarmage ading Yum 3 Slue of o
o

3.

PRODUCT APPLICABILITY
SETINCE ro0.C3 @ JaBgTeS NG FUENSACILING 35 JRTerE SUDCes [roduas

B or o
G pradecn ere ot ptercied b 2w apoicaons belowe e e oot

C 1o 55°C (No treaing)*2

M towewer, e puschamer cormaits wih S in advance

S erploynant of o SO0, ErchEnds Sw specicone, mtings. and

(355 355, 7l (s condematon
o 154 ooutle

dach i X Y. and 7 dinections 4 tan Seurs

(555 v Tioes tows each X, V. and 2 dvecicis |

Ns

8 LJS e x e

LAprodates S inchdrgdoCe
*1. The FS-V20R ks 2 response time between 210y and 4.7 ms. de-
perding on the rumber of Units connected.

*2 Amblent

1102 wits: -10°C 10 85°C
3w 10 unts: -10°C to S0°C
1110 16 units: -10°C o 45°C

o e SIS 31 e AN TEESOrallity and has recesEy

xadary
Messsw, e Skt ruy be appied It B case. 2o waTany ssope shal Be fe
e & above.

Facits whass P OCCt may grasty sfect fusman Fe or paapemy ch s
TRCiSr Power STE WVISSON, AImacE. ThE, FICIDr s, O ey

LIS BC BE HNCTENy SRR OF WS BECACKS
Unage cusdoon, under smiler CondiSans o In simik ewimrments

KEYENCE CORPORATION

1.3-14, Higashi-Nakajima, Higashi-Yodogawa-ku,
Osaka, 5338555, Japan

PHONE: 81 643792211 Www.keyence.com
TrecAcaions 3% Emma 15 CFarGe wihos aoace [
Copya® 4 3070 KA TEMCS COMMORANION. Al Aghth wanrend.

Hae o BEEES
EEEET
- 3 = o)
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ZGB37RG(A6587)

Dimenison(mm)
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19.5 L 3.3
(%
14.0
[
—
= =
el s o pteme———  E——— i
| ey
k= =1
f ——1

-1.".’.5-

L -'L-?:'-]JSI

Tnys77 et yma| s fysesian

L/ LT | 1104 | 17221 [ LOSE| 17304

1/382| 17506 1604

D Mator Ratio 1475 1981
Mo boac (rwn) | 460 | 255 (170/110) 72 | 59 |54 |57 |41 36 (31 (23 | 20 |18 (16|23 |11 |9 | 7 |6 | 4
oS0 | | | | Wil | ! il | 1 |
“n_lmlﬂﬁmdumw_ﬂﬁ 10 Hﬂ_'ﬂ] 59-1‘!_44 19 H_!} 25 19.11‘15 li_ll (8 ..ﬁ. 5 E]
Asted torquedghoml 0,35 (055 (08s 11 | 1.7 | 21 (21|24|27| 31 |37| 5 |S1|(59|67|79| 8 (8 |10 10| 10
Mo koac (r/fmin) | 665|370 (250 160) 105 | B6 78 |68 |60 53 (45 (34 20 |26 (23 |19 16|13 | 1D B | 5
- | | ] ] Bl | | Ml Wl Wit Bl | ]
{24V-50008) | O vl (e} .555 310 .H".m B . 72 .65 5?. m_ T | 38 zn_ M4 | 21 | 19 . 16 | 14 | 12 . 3 7|5
Rated lorque gloml 0.37( 05 |08 (115 18 | 22 22|25|29| 33 |39|53|54(63|72| 8 |8 |8 |10 10| 10
EHEFE ENFESE + @F oW | COW oW oow oW cow

Reduction Ratio L 5 Allowable Torgue

mm mi.m kgfom
1175 | = 3 147 15
1/13.5-1/20 1 4 | 245 25
1/11-1/57.7 | = 5 192 |
156417148 27 -1 GER
17182 | 7 | m |
1/516-1,/981 1 B a0 10

- EoRTFiREESER | WEEE ARSI,
SETIERIEHEMAE Tl 0577-6289 0088 Fax:0577-6287 1122  Htip:www . zhengkemotor.com




GLin

E3F Series

(€ e M &

Description

E3F-D

E3F-DS10, E3F-DS30
(Diameter-©18, length: 60mm)

3F-DSS5, E3F-DS70
Diameter-®12/30, length: 30/88mm)

E3FJ-DS10, E3FJ-DS30
(Diameter-®18, length: 65mm)

Specification
DC(NPN, PNP, 2-wire) type: DC6-36V
Fr SOy Nowoe IAC type: 90-250V 50/60Hz
DC(NPN, PNP, 2-wire) type: 8mA/12V, 15mA224V
Current ¢ p
\AC type: 7V max.
o DC: 2.5ms
s T |ac: 3oms
IDC(NPN, PNP) type: 300mA max.
Control output DC(2-wire) type:3-100mA max.
IAC type: 10-300mA max.
. DC(NPN, PNP, 2-wire) type: Load short-circuit protection
\AC type: Surge suppressor
R Incandescent lamp: 3,000 Ix max.
Sunlight: 10,000 Ix max.
Ambient temperature -25 to 65'C (with no icing)
Ambient humidity 35% to 95% RH
Temperature influence  |£15% max. of sensing distance at 23'C in the temperature range of -25 to 65C
Voltage influence 1£15% max. of g at rated voltage in the rated voltage £15% range
DC(NPN, PNP) type: 1V max.
Residual voltage DC(2-wire) type:3V max.

\AC(2-wire) type: 7V max.

Insulation resistance

50m{2 min. (at 500VDC) between current-carrying parts and mse(Load current: 100mA max., Cable length: 2m)

Di

DC(NPN, PNP, 2-wire) type: 1,000VAC, 50/60Hz for 1 minute between current-carrying parts and case

IAC(2-wire) type: 2,000VAC, 50/60Hz for 1 minute between current-carrying parts and case

Vibration resistance | Destruction - 10 to 55Hz. 1.5mm double amplitude for 2 hours each in X, Y, and Z directions
Shock resistance Destruction - 500mis(about 50g) 10 times each in X, Y, and Z directions

Degree of protection _|IP54~IP67

L |Case: E3F with Heat-resistant ABS, E3FJ with Nickel-plated brass

Materials

|Sensing surface: Heatresistant ABS
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—
| E3F-DS10C1 [ | EaFDssc E3F-3C1
| M | Earpsaoc BIFRICT | EIECT | eap psvoct E3F-RIC E3F-10C1
T 1 1
| E3F-DS10C2 | | Earpsscz E3F-2C2
NPN| NC | pwrpsmce | BFRICZ | ESFSCZ | parpspocy | EAFRACZ E3F-10C2
______________ I A L I
1
[nowc| ESFESINCY | E3FRace | i | E3FDs7oce | E3FR4cs !
||
DC fype 1 T
I E3F-DS10B1 | | E3F-DssB1 E3F-2B1
| M2 | Earpsaoet EaFRIB1 | ESFSET | garpsiomt EaF-Ras1 E3F-10B1
| E3F-DS10B2 | | EaF-Dsse2 E3F-282
PNF | NC | pappgages | FE3FR2E2 | EIRSBZ | pappgpppy | EAFRAEZ E3F-10B2
E3F-DS10B4 [ |
[Nowne| B3 DST0n: E3FRZ2B4 | ! 1 E3F-DS70B4 E3F-R4B4 '
----- ---T---- —"""""'—""—""r"'—'—"'I""""'— e
| E3F-DS10A1 [ | EaFnssat :
acope |2l NO | B EIFRAL | EOFSAT e E3F-R4A1 E3F-10A1
Wil 1
| E3F-DS1042 .
| NC | Eipsane | ERZAZ | EFSZ | EIFOSTONZ E3F-R4AZ E3F-10A2
) 10eme15% | | Bemstsn Zme15%
Sensing distance Weme15% 2me 15% : =5m15% | 70 15% 4ms15% £15me15%
Sensing object Reflective cbject | Opague | Opaque | Reflectivecbject|  Opague Opague
- 1 - | ) -
Standard sensing object | ' megrore | Reflectors TD-02| L oniect | WRRePSRE | poectors To0z| A 000!
1
Model E3F.-DS10, E3FJDS30 ;
Diameter @18 |
Reflection type Diffuse reflective | Refro-reflective | Through-beam |
| E3FJ-DS10C1 [ |
| Mo | EfiDewcr | ESFMRICT | E3FUSCI
| E3FJ-D510C2 | |
NPN| NC | S Twcy | EIFMRECZ | E3FUSCZ
| E3FJ-DS10C4 [ .
e me INO*NC| E3rypsagcs | E3FLRECH | ' :
| E3FJ-DS1081 | I ]
| No | 3 Dsaom: | E3FMR2B1 | E3FJ-581 l
|| E4RDSS0BT | I S
| E3FJ-DS1082 | |
PNP | NC | EOLDSIRs | E3FMRzEZ | EsFisE2 |
| E3FJ-DS1084 ] [ :
NosNC| B Doany | EOFHREBE | ' :
| E3FJ-DS10A1 | |
- NO | E3r Deaoa | E3FLR3AT | E3FiSA1 |
wire r
e | wg | EIMDSIOAZ 1 por poss | EdFssAz |
] E3FJ-DS30A2 - | |
'''' 5 I
Sensing distance gx: g& 2metS% | S5m1S% |
Sensing object Reflective abject Opaque : Opaque :
. ] . |
Standard sensing object """;?5;"“ Reflectors TD-02 | ”‘";g':::‘" :
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Wiring Diagram
DC 3 wire NPN type NO or NG |DC 3 wire PNP type NOor NG |AC 2 wire typa NO or NC DG 4 wire NPN type NO+NC
F_ Y == TR . - E W
snses [ = DCe-30Y aoe |4 DOA-36Y — (~ A :? DCH-36Y
% - ACIHD-250V
— 1Y oy —A
Max 300m & Mux 300m A | Max 3I00mA Mux 3MImA
DC 4 wire PNP type NO+NC |AC/DC Through-beam
ey e =y
sensoe |wa DC6~36Y S S DCE~36V
= . ACHO-250V .
LAY 0V
Pelax 300mA
Dimension(mm)
a b [ d a f
& M12:x1 B4+05 42405 7.5 18 {18}
E3F M18 =1 T0+05 S56+0.5 8.5 215 (23.5)
M30 = 1.5 1024+ 0.5 64+0.5 10 35 (40}
d Wi E3FJ M18=1 72+05 47 +0.5 4 24 {30}

www.clin.cn
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Product Information Rz%

B Measuring resistor with the Pt100-sensor referring to DIN EN 60751

Winding temperature monitoring and surface temperature

measuring with the Pt100-Sensor Pt100, Pt500, Pt1000

The Pt100-sensor is used for precise temperature
monitoring applications, where errors in measurement
have to be excluded. The linear relationship of the
resistor to temperature, simplifies its use in many

T electronic applications.
2

The precision of the Pt100 allows its universal use for
temperature monitoring, control, and switching in
windings, bearings, machines, motors, transformers
and many other industrial applications.

Platinum sensor probe

- Apolicati
Temperature control of bearings, conductor-rails,
machine parts and windings.

- General ion

The Pti00-sensor is a temperature dependent
component. The resistance of the Pt100-sensor rises
linearly with the temperature.

- Advantages

* Very precise measuring: measuring temperature
20.5°C.

® Precise linear temperature-resistance characteristic.

* Low weight.

* Short response time.

Pt100-screw-in-sensor and surface sensor

e " PR 1. LT
&) 3 00
oozt - -

e

o..-‘ -
— E
-

1Sma |
A |
D)

o

o
e
]
. ——
= —
o
2019
—
=
%002 10
—y——— ————

REISSMANN Semorechnik GebH - Westang 10 (under the waser tower) - D-74538 Roscagaren-Unienhofen
Telephone 49 (791 950 15-0 - Telefux +49 (0)791 950 15-29 - E-Masl infod seisamann coos - utcrmet RIp. 'Waw. stissimann coes



Product Information

REISSMANN

B Measuring resistor with the Pt100-sensor referring to DIN EN 60751

Winding temperature monitoring and surface temperature

measuring with the Pt100-Sensor

Pt100, Pt500, Pt1000

slot resistance sensar

- Basic inf -
The Pt100-sensor is used for precise temperature
maonitoring applications, where errors in measurement
have to be excluded. The linear relationship of the
resistor to temperature, simplifies its use in many
electronic applications.

The precision of the Pt100 allows its universal use for
temperature monitoring, control, and switching in
windings, bearings, machines, motors, transformers
and many other industrial applications.

Espedally suitable for use in winding slots, temperature
control of bearings, conductor-rails, machine parts and
windings.

=Genergl function

The Ptl00-sensor is a temperature dependent
component. The resistance of the Pt100-sensor rises
linearly with the temperature.

Advantoges

®\ery precise measuring: measuring temperature
H1.5°C

= Precise linear temperature-resistance characteristic.

= Low weight.

= Short response time.

= Measurement all over the common area due to
distributed SMD-Chips.

elength of the slot resistance thermometer
continwously variable in a range of 95mm ... 400mm,
according to the customers demand.

# Special dimensions of length and width are available.

REISEMANM Semsomechrak GobH - Wedsing 10 {under the water twer) - D-74538 Resesgamen-Unenhaden
Telephome 4% (0T 550 1540 - Telefax +49 (0§791 550 15-29 - E-Mdl il scissrmann oo - Dndermel BIp.waw stissminn coss
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Product Information Rﬂ%

B Measuring resistor with the Pt100-sensor referring to DIN EN 60751

Winding temperature monitoring and surface temperature

measuring with the Pt100-Sensor Pt 100, PtSUU, PtlU'OU

Mominal resistance:
Basic thermistor values:
Measuring range:
Measuring current:
Circuit:

Inzulation strength:

Type:

Lead-in:

Insulation Class:

Remarks:

Order specification:

100 0 at 0°C [Pt 200)
for platinum measuring resistors as in chart
-50°C to +230°C, other ranges on request
max. 1maA {no self-heating!)
standard: 2-wire,
an reguest: 3-wire or 4-wire circuit
2.5 kW, on request up to 8 kv

Pt-sensor for surface measuring Pt-sensor for winding monitoring

Alu-housing screw-in sensor SW 10/Md | e.g.: electric motors, transformers:
ring shaped cable eye for self-tapping in stabilised shrink tube design
sheet metal screw

AWG 24, Cu-strand silvered, Teflon insulation,

(optional: AWG 26, Cu-strand silvered, Teflon insulation, shielded cable)
Standard colour: red/white,

Standard length: 500mm £ 1%

H

Special designs for liquid or gaseous media, in V2A or other materials are
manufactured on request for customers specific applications and specification,
also for PLS00-, Pt1000-thermistors

resistor thermometer as: 2-wire-, 3-wire-, d-wire-circuits

RESSEMANN Semomechnik GmbH - Wedsing 10 {underihe water tower) - D-74538 Resesgamen-LUnenhaden
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Product Information

L.

Winding temperature monitoring and surface temperature

measuring with the Pt100-5ensor

REISSMANN

B Measuring resistor with the Pt100-sensor referring to DIN EN 60751

Pt100, Pt500, Pt1000
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Resistance data sheet:
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Resistance values for the thermistors from -50°C to 600°C in 1°C steps. Resistance values in
the chart have to be multiplied by factor 100 for Pt100, by factor S00 for Pt300, by factor

1000 for Pt1000.
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B Measuring resistor with the Pt100-sensor referring to DIN EN 60751
Winding temperature monitoring and surface temperature
measuring with the Pt100-Sensor Pt100, Pt500, Pt1000
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I Measuring resistor with the Pt100-sensor referring to DIN EN 60751

Winding temperature monitoring and surface temperature
measuring with the Pt100-Sensor Pt100, Pt500, Pt1000
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Examples of Pt-thermi by
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1) Pr-sensor, insulated twice, in stainless steel or PPS-
housing.

2) Terminal: stranded silver copper wire insulated
with Tefion (PTFE), AWG 24 or AWG 26, according
to the facturers choice; optional: AWG 20 or
other sizes.

3) additional shrink tube {optional)

Screw-in sensors in alu-housing
AL-M3/SWE and AL-M4/SW10
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I Measuring resistor with the Pt100-sensor referring to DIN EN 60751

Winding temperature monitoring and surface temperature
measuring with the Pt100-Sensor Pt100, Pt500, Pt1000
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HGW-slot sensor
e.g of Platinum sensor probe
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I
shrink tube housing for
monitaring windings

optional: shiekded cable
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B Measuring resistor with the Pt100-sensor referring to DIN EN 60751

Winding temperature monitoring and surface temperature
measuring with the Pt100-Sensor Pt100, Pt500, Pt1000 |
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Pt-sensor in cable shoe surface
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Pt-sensor in ceramics or brass-housing

Responsibility:
No respansibility will be accepted for thermistors which have not been installed and tested according to the relevant

standards as previously listed in our data sheet.
Due to the ongoing research and development program, product specification may be subject to change, at the
manufacturers discretion.

For further advice and information contact:

MEDSMANN Scawoschaik Gubl W ewnag M (ander the waser tower) - 74455 Roscnpanen-Usezhoten
Tdephors 45 (01791959 150 - Tekefax +49 01791 930 1429 - £-Mad infosissmanass com  Internet bigp S www. essrann.con
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