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##427 15004 21 : MAJOR INDUSTRIAL ENGINEERING
KEY WORD Improvement / Air Supply Unit
ATTAPOL PINPOKINTR : THE IMPROVEMENT OF AIR SUPPLY UNIT FOR SPRAY
BOOTH IN A CAR ASSEMBLY FACTORY
THESIS ADVISOR : ASSIST.PROF.DR.JITTRA RUKIJKANPANICH,
139 pp. ISBN 974-13-0260-6

The Car assembly factory has long production stop about 290 minute every year on
November to January of next year, because Air Supply Unit (ASU) has not make standard air
condition for Spray Booth to set point. It effects to quality of painting on car body, and big loose of
Production. Management of car assembly factory would like to prevent production stop from this
problem by minimizes budget. So objectives of this thesis is redesign and improve control system
of Air Supply Unit for TopCoat Spray Booth. To make air condition in control limit to reduce down
time.

Cause of ASU has not make air condition for Spray Booth to set point is Enthalpy ambient
on winter has lower capacity design limit. In this condition, ASU has wonted more energy from
steam boiler to make air condition to set point. But new steam boiler is use high installation cost
and high operation cost. So problem solving is focus to redesign and improvement ASU process
controller. Before improvement ASU has used Proportion Integral Derivative (PID) controller,
advantage is process control has high stabilization but inferior is unflexilibility. To solve this
problem we has improve process control to Fuzzy Logic. It make wide set point range, so it effect
to increase process capacity and energy saving.

After improvement ASU process controller, down time from ASU in winter of year 2000 is 0O
minute (from December 2000 to January 2001). Beside it-.can apply to other process control if

process control has same as ASU process control improved.

Department of Industrial Engineering Student......ooiiii
Major Industrial Engineering Thesis AVISOT.......oviiveeeiiiieiieeeienn,

Academic Year 2000
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[ %

o o 1 dl o a 4 % o/ o % dgl
ANVTUAMNUUA LI LA ] m@mmqmiuﬂﬁumqmﬁmfﬂummmmmmﬂ mimmnmmmm

Hs = mC, (DB)
YRR
Hs = m h,
de  Hs = ANNFRUANNATRIRNA

= AMUIUNIATRIRINIA

o= ANNFEUA M TARRINIATIANNAWAN. = kJ/kg'K

DB = anuunRNaNUaAN e sIuR mesnL LI

9 U

= o P4
Hs = LAUNIALRNUNIZURIBNALUY

13UNUIAINTAENANNTAUANTR AN IMUARNUIUNIATDIANNATAUYTALEU TEUINNANINY

1
6o v

uInuarannzgaving anuugil DB Milluieidu 1esanudeududadog auannis AQ = m ¢, AT

ANYFAIIANINTRUIUNIENAMNAUAIN C, WL 1 KU / kg K annisiananaudaazannnsaidaulsidy



12
Qs = (m)(cp)( A DB)
Wa Qs = NNTENENANNTAUANEE (KJ)

m = UIAUBIBIN AL (kg)
ADB = mmme&ma?wdqmmmmmequqmﬁﬁmm@muqﬁ DB (‘C 38 'K)
¥ Qs =(m)( A hs)

e Ahs = ANUWANANNTEIRUNIATA NN ZIEUINANIIZUINUATAN I GATINE

2.1.12. AuFauuaresa1nA (LATENT HEAT OF AIRH,)
P P o 4 ) @ A o
ANFauLENTaIRIN1ARe A NTaULENTelatn1eNNA s1zI1RNuIuAN N UL

FnnassaniAazuag funsageslataluainis  wazaixdauulassnisnainaiulatiiazmaseiu

grunnaNsalaun
gruniansaedlen he anmnNantiANaesaInIasae gruugi DP TldAumainuiaaeg
latinluanA wiAnaInAINTaLlaaa9nInataule s AruFauutlrasanniAluiaiduaas

HTUNYH DP 19991NANAST AANNFTBUIENTD98INIAT AITIAE

1
a

v 1 1 1 1
unatireslanindnda (hg) gaungi DP Brangound 0°C egluwnail 6 A9 2.1 A7
wansldsanannfaududasesaqmaaviaguuni 0°C widlau fuauFeuiaasnisnaieulad

Qd‘ o v
AURARNNIMUA 197

Q u

iwgrzdnideteanlunimmnAnsag o mwai AsiuienNazaInAaaNNEd) AN Faudntanes

3

A = 02 % A = 96’ %
2INA A LAUNIALTBNATNIALYN AINTAULNNIDIAINIAAD LﬂuVl’]@ﬂ“llﬂ\‘ivL‘ﬂu’] HRTINUDIATITNTAU

o o

£
AudalazAnuFauLaa98INIA ﬁ‘ﬂ mmumm?@uﬁmmu‘?‘@ L@um@ﬂ“nmmmﬂ

1 v
ANHSaULEERIa AN N A NNTD ANunlfanaunssaliil

H, = (m)(Wxh, )

H, = Ay nFeulisaaeannad ( KJ) ARERduAIEY W

m = 12879991117 (kg)

W = é”mqmumm%u (kg / kg YBIRNTALIAG )

h, — lunafisnnzaedleninluannialnadenilden hg gadlerin ( KJ/kg)

AFuanIA 1 kg @un1g dneuu azidu

h, = (W)h,)

W

h, ANHFRLLLURINA (KJ/kg)
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2.1.13. ANFauLe98NIA (TOTAL HEAT OF AIR,HT)

1% = A % o o =
AITHNTDU (L‘ﬂu‘ﬂ’]@ﬂ) PANBAINA ABNATINUBIANNTDUANNALRIRINA ( 1BUNALUBIBINA

v v
W) BAazANFRLLENTR9a1NA (Leunnatlredlan ) Faiud1niuennia 1 kg.

h, =h, + h

Lu"ﬂ h, = LUNNATIIBIBNNA (%u) (KJ/kg)
h, = L@um@ﬂmmmmmﬁq(kJ/kg)
h, — Launatluadlatin (kJ/ kg)

A115U8NA m kg
H, = (m)(h)

H = RUMATIURIAINIARUL m K
t g

) o > A Yo A A Yo o - =
NITDNELNAITNTAUNNUNA (Qt) VI@’]ﬂﬁMﬁiU‘M?ﬂﬂﬂﬂ@ﬂﬂ LN@@’]ﬂqﬂLLﬁ?‘Ll@rmN?@uV]?@@"J']NLﬂu

ANNANFL A1AAZANUIUANNANNT768 LT
Qt =m (ht2 - hm)

o ! = 1% ° o A ayal
NHELNY 1 AL 2 WM@H@%LL@@\?GQ@I}’]Q&L?T‘I LL@%@ﬂ’]’JZQﬂVI’WHGﬁN@"IﬂU LHAAUNIALN

1
ol

AN1% 1 NINATENNNE 2 NAANTNIFAziA LAY LEAIIN ANNFAUNNLINAINAINIANINNIT TN

UfiRlaedsnfasliionifn

2.1.14. ununilalasinasa (PSYCHROMETRIC CHARTS)
wuunRlalaswssailuununinuansguantifvesaintd aslugli 2.1 Adinmueluwaun
AT IFAINBINTIANIATNFIURAS AN ARLLIENA

oA

gL 2.2 Lﬂumﬁmmiﬁl,ﬁuﬁqiﬂNmﬁ”‘wﬁf;ﬂﬂmmLLmuQﬁ”LeﬁTmmm?ﬂ Lmz@m@uumﬁugmma
f128981NA

1) diluuonewmigfidudugomgi DB A

2) duluuuanudludugumni DP A WAZERIAIUATNTY

3) dufianunesss udugnugi We A

4) dufiann A dsannedendudu Bunnsanmncaa

5.) Lﬁuiﬁqﬁmﬂmﬂﬁm@m%ﬁmiﬂﬁqé’mmqﬁ@umﬂuﬁumm%mﬁ”uﬁmﬁ(Rh)

6.) viulAeiNM (Deviation curve) Winduaaseuniatinialilainwuniatlanimwig



14

Yy g 3y/pw awnjop 1y1dedg

mn.,o 3. -dinjesadwey qing £ig

My k1g 3w/ 2y Juajuo) ainjsion

sudg

1012w ey s|qp

SEENEUN N AN S RN E SR NS AR NS AR S NSNS
A NAENEN DS S RS SRSRRRSSS AN
ST i \MY\ S
! RN i N S PEENNEEG
ERNEEN P T L o
g r/7 N AN Y\;,ﬁ NN /m.VA
SNz USRI
R DR N DR R P
] AN Y B @ X
el s -.\noﬁ /m_vA et %.ﬁo
I NI
i DR TS . &
.]/._...u \ ¥ ® /._./M ¢ §
L AN | ; & I
Ff 8 N 8 > & &
e AN O |1
LAl IERLANEAN oy S
/_r.v.“ : } ! Pa L o s /h%
_\? Bs LAY J\/ /v/xd“ 3 /uw
NE I NS ¢ 3
1A g b g N 13A31 VIS 1v
- Ny " . ed) SZ£°10T 40

J¥NSS3I¥d J1¥1INO0YVE V NO a3sva

TN

/<
/ = <
1/
%%

P 14VHI JI413NO0YHIASd

g1/ § OIMLIN IS

T8 an., 2531)

#198927N ULANUAUAR AN

1-328

%

] (

519 2.1 wunR lalpsussA

u



15

N
c \
v VR
=] \o
= Vg
KA ;%
\a I \a’
he = 80.8 Wiy = Vi
{at saturation - e B £ \\%
25* wp \\“ by ,Q‘ \ %
W \.‘ \s SR \'\D
=~ v . \\d‘
Lo Humidity AB
< DP tine ratio
2l3C e ;y—/ —————————— 3 m
/ Xi "R, o
Vv \{ { =
P =
rawd i 3
,&\'ﬁ,/ 4 et <
W =] a
o e J’, 4
i -7 fw <
3
> 7 1£
& |en!
il o
b
]
)
LY

w
\qg
T}
o
&

o 1

519 2.2 siraeanszununislalpsissasing (§9989a7n dAsiaT, 2537)

2.1.15. nszununis lrlastean (PSYCHROMETIC PROCESSES)

nszuaung lalAsFIAg NN IO NAzIAnI LAz iLBLNU Al TasmeEa  Tunszuaunigin

(=3 A [ cl/ 2 | o dl dgj
ANLin vizansdiuennia TaesiaeluudadunssuaunianNAuAs wasnszLauN AN EAINNTD

wans WiulaTaa duaun i lalaswmse

2.1.16. N3 WA NERRANLA (SENSIBLE HEATING)

dgja d’g dl 1 A a o o dlb 1 %/ = 1 901 % dI = a
m:mumiummmum@mmﬂmﬂﬂmu@mauﬁmm‘ﬂu b VL@“LJ,W NI NOUITBU TNHYUNNNEN

]
o o

NER)

a o/

91 anunRnsvinzuierasannid (DB) lunnzeinulduniodudaniau BINAITHAAINNFAL (

Q a
v 4
I o o = =

annRadudaniaundn aAsdugnuninssilnzuisasseinirgeaunarduustdunazidnllindiass

u

a a dlal o t:ll 1 1=l Aj 17 A {
AUNNNUBINIANNANTDU mﬂugﬂw 2.3 LW?"IZ’J’]iSJNﬂQWN‘ﬂuLﬂqiﬂﬁ?ﬂ'ﬂﬂﬂNW@’m@Wﬂ’?ﬁ TEUINNTIUIU

N3 liANNFRU AAIWAINTUIINIE (SPECIFIC HUMIDITY) 9uuniantinane uaradniauulues
annaldilasunlasdmdimanail weazainszuaunisiiannuFeuisndnaasaaniAinauiagdan
winAuAnFaudulaninaay gruuginssnaillonaziiinausion nisliannieu vise aAvudiududa
Maiuresnsziaunsaziiludunsaanasudunszuouns gt lalasussa foetady ania
Twadauau 2 kg / s luan1azusngungdl DB waz WB Winfiu 21 e9Adaldies was 16 99AILIALda
puaaUlnadullauriannuFeunarguniaes DB Wnawilu 33 avAmalison LAAINIZUAUNIS

asuunui lalaseagln 2.3 qeEusunenAdignszuaunisAteunatiNAWNAL ha =

44.90 kJ / kg AMWAILR T lunszuaun1gAuarl Al



Q = (m) (cp) (ADB)

= (2kg/s) (1 kJ/ kg K) (33°C - 32°C)

= 24 kJ /s
RINANNIT
Q = m (An)
= m (h, - h,)
vt
h, = (Q,/m)+h,
= (24 kd/s)/ (2kg/s) + (44.9 kJ /kg)
= 56.9 kJ / kg
rigfou
. ama:nu::.C ¥ /ﬂ.m an1IzERTY

fiow 16*C WB

13*C DP

519 2.3 nszuaunisirauFeudunda (6198990 eATiAT, 2537)

16
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2.1.17. ftsznaulududavia (COIL BYPASS FACTOR)

1
a

Tuiradanduninansliiudnaumginssidzuisnaseiniancdiull luve faunnTie nmg i

a

v
ga9e N 1Al A TUgMnRzeivia Aeqn C lugd 2.3 drenaiananiulluuiefewilusseay

1
L =

watuuneazyin iUl DB 1eseniAmniugunRvesione Tunaljineniantitueieudou

o o a [ % ] @ o a1

wiazriulimelnglllfdudaduione  dnmdauaesennianiuldingldlddudatuioviasaeinis

4 ¥ 1
) v A

e Fandndatlsenaulnelsiduia BPF (BY-PASS FACTOR) Wa BPF wiflupniiiosduiildlunis
2ANLULIYIE mngﬂﬁ' 2.3
BPF = &1 BC / 1du AC
= (T, -T,)/ (T, =T)

A

H
T, = Ui DB 2998 NANHNAIH LY
T, = grun7H DB 28981n1ANaanaINnyie
T, = GRIV I KNG

2.1.18. N7rUaunN13 WA INLERANEA (SENSIBLE COOLING PROCESSES)

TunszuaunsianiAaz e uiHguUugRAINGIQUUYN DB uAgIndngunnd DP Al
wanalugd 2.4 nezuaunstimleuiunszuaunIT AN IaUANAARINN ANAINTUANT INTIzRsTIY
AYNTUINANTE GEUNAN DP WazAI N FBLLNIT898INIARL ASTIAABANTTLAUNNT ENFRBLNNAH 8N

a

AU 2 kg / s Tuanazusnanmni DB Wil 42 edAIEaifis Lay aoumni WB winfu 21 asAia
dea wannuiaiiv mmﬁﬁ@@ﬂmﬁqmugﬁ DB 24 23A1aEa H1gun)iaesiaviaidiuy 19 asAms
Foa Buuadluuunilolasussalffgui 2.4 uazaziualiin
A7
Q = _(m)(cp) (ADB)
= (2 kg/s) (1kJ kg K) (42 —24)
= 36 kJ /s
7N
BPF = (T,-T)/(T,-T,)
= (24 -19)/ (42-19) °C
= 0.22
Favis Funnedennn Al dua = 0.22*2kg/s

= 0.44kg/s
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vioiu
. N — o -
LH Y HTRL 2208 N .” ! RATIZEAYIL
A o B
—_— 21w | N} 24'DB
- g bl
- 8.7°DP | Tt—————— 15*WB
P 8.7°DP
l —

Wndu

TN A
i .
mﬂﬂ;‘:‘muﬂa-: s Ll
s Db ;: E
DB,

519 2.4 neruqunsipaNuIUANEE (81989a1n SATLAT, 2537)

a

2.1.19. nszuRuNse lneuLRABN

%

57 (ADIABATIC SATURATION PROCESSES)
{unszununisiin lannadusasanletntaaanudaunsi dignasiiluaveasdililluainia

%
1 o

90} o v QI o/ % o 2/96/ % dlal < 1
Wnazgzmani lfainAsus. mmmﬂum?zmﬂmm 100 % fmmﬂmqmu@:@mm@@ﬂmn%@ﬂu

1
a A

ANINANED 100 % Aot MAIANaNAaudIaInIAneantlazlgmniai Ae qun)l WB = DB = DP

9 U

[ %

panuanslugil 2.5 ety ainialudaniozusng i DB Wiy 40 edAILIAma AYINTY

o o o

! 14 U 1
WIS 10 % giniansalaaniamuazeaasindaly vinldigomnil DB ndsainausiaudaAunsliiail
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- Witn - wriufinin
e —
- e
X it
. i 5
- pE Fan, Tt pr—
¢ A { Spray % F
enan {: chamber "2,": 4 g
oy =z w
‘ Pt
o~
P
"
A~
Tinin
{a) —
Spray chamber
{ 1 e
30°08 i } anIADURD
|
AL 15°w8 hy= 41,72 ikg ! 15°wB
Bine | (at saturation} 1 WE = DB = DP
2.50p | | '
i
|

519 2.5 nszuunsiataauusa

'
a o v

AN (8

1NBIAN BATLAT, 2537)

AnuNu)i lrlaLEEA Nan1az A grungi DB = 40°C 10 % Rh (AgU# 2.6 sznay)

AITIUARAI AT W,

W, = 0.0045 kg / kg’

1
=

b

N leunatlpei Nan1az B aziiluanansa quungil DB = WB = 18.5°C

¥

o :// o ] I~
PNURAAAIUAITNTL W,
W, = 0.014 kg / kg’

FOTIUANUIWINASaIN13

:Wb_Wa

= 0.014 — 0.0045 kg /kg’

= 0.0095 kg /kg’



W = .01 kg/kg’

5191 2.6 wanenszuanN NI e NIABNED (81989970 dAsIAT, 2537)

Dehumidifying
coil
30°DB
Condition 4
S— .w wnaee C )
8ynan
16.7*°DP

10° DB (Budh)

Sensibie 1=,
hest
factor
. —~-1 0.54
\‘m-‘_ -~
ReterenSt- o .
Do m—e T g —a 0.012 nghyg
[
__________ 2 _1llooorr kg/kg'

h

o i e -

30

7.
[ | IR

.,
=]

-

-

1% 2.7 nszuaunisnislimniiniazn1san AN (§1989a1n dRgLAT, 2537)

20
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2.1.20. 7PN ULATNNTAAAINTY (COOLING AND DEHUMIDIFICATION)

a

{un199n 19 anuuni uay aRdauANTuIaIaInIAanad taiuluszuuliuainid 9ainie

q a
'

dnuviaifiu vsandiunaniluareeslas anuupiveseiniAazgninliaind) guuugil DB aa9enAly
antazuan nliledipauwiueanun  teeviaeluudamannaudning lwaninvgavineazgendnluaniny

v
LINLNFRLiNIAIL
~ = a o o o o ' | & e
8NA 4 kg / s NaN1zusndnmnd DB waz WB 30°C uay 21°C anuadulvanuriaifiung

gruniieday 10°C anyfdneanAvianus lnaduwasdudaiuiovefiudiaiuanianeanainszuuiy

a1 o

anAdNFY Henuunivinduiaviaiussuaasluuannilelawssagla 2.7

a

anuruni lalalwese

h, = 60.10 — 0.32
= 60.78 kd / kg’
h, = 29.36 kJ / kg’
RINANNIT
Q = (m) (hy=hy)
Q = (1kg) (60.78 kJ / kg’ —29.35 kJ / k')
= 31.43 kJ / kg
RINANNNT
Q= (m)(cp) (ADB)
Q= (1kg) (1kg /gk°K)(30°C - 10°C)
= 20 kd /' kg

ﬁﬁumm?@uumﬁmﬂ@@ﬂmmﬂﬂi:mummﬂﬁ@m

Q = Q-Q

31.43 =20

11.43 kJ / kg’
ANUELNH lrtaeEA
W = 0.012 kg / kg’

a

W, = 0.0077 kg /kg'
FatiANUIUNIAT99 lasN ALY
m = (4 kg/s)(0.012-0.0077)

= 0.0172kg /s
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2.1.21. Aatlsznauminuiaudua (COIL SENSIBLE HEAT FACTOR)
TuseninansriannnsliAnLL e anAaTY AeNFeUALE ey AnuFeLuHaTAntaan

InusTioni Aty nasutesaLiawte 2 i axflunnufeuiame shmgauanuiaudurauas

AN FeuTaNAGaNdn fatlszneuminuaududa (CSHF)

CSHF =  Q./Q
andatngluiadied 20, anunsavnAnaes CSHF ddail

CSHF

(20 kJ / kg) / (31.43 kJ / kg)

0.636

A CSHF anunsninldlaamssainununilalasiussa Tnanisaniduainqadneds hildeans

'
o A

v
1e9iatlsznauanFeudndanagiiuaniierenund teadutianauiuiudy CSHF  uaveuen

= o o

CSHF annLana193snlszneta nsaudnda (SHF) NazsinnuaIaNgLlin 2.6

2.1.22. N399:U898INA

o o y o . o e

[HepnANEN19Y A $9NAUeINNANAN19E B deunanaasainiAannsnnazuans iulsuu
U lalassaa Aglugli 115 AuiianuauanaaINIAngn C (mc) AsmnilNaTINTadNIan A Lash
B

m, = m, + my

wazwazanssanniurasernAduiuy wleeawuia AsldinisgodaanuFaunazanu



[N

ome = 20 kg g 30 kg

27°C DB —=—A 29.67°C DE—=C
Wy = 0,000 kg/kg Wg =0.0133 kg/kg

o ¥
o ] P 0.020 ugrkg

0.0133 kg/kg

+

i 0.010 kg/kg

e e il e e e e e e e e e e s |

]
'
i
1
1
i
!
L]
i
]
4
1
1
1
B

g{27°C

51U 2.8 uaraN13IINAULeIRINIANE LA (8998997N EATIAT, 2537)

L@ummﬂmmmummmmmﬂLﬂummqmmL@um@ﬂmmmm ﬁﬁlﬁqmmmﬁu

Hsc = Has + Hsb
HLc = HLa = HLb
Htc = Hta ™ th

LAYSATIAIUAINTUTNNNAN ALV A UNAINTDIANNIAN TN INTUAS

m, W, = m, W, + m W,

H, = (my) (cp) (T,)

H, = (m,) (cp) (T,)

Hy, = (my) (cp) (T,)

v

(m,) (cp) (T,)) = (m,) (cp) (T,) + (m,) (cp) (T,)
v

T, = (m, T,+m,T.)/m,

Y o

A o = . o & X
Wathun@euludmaAndnmdouanudvaasain1Anan e sl

W = (m, W, +m, W)/ m,

C

wh

Wa

23
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2.2 nizmumsmuqmmuﬂ@unﬁu PROPORTIONAL INTEGRAL DERIVATIVE (PID)

TuilaqriunisrauaNnszuauNIgsineisesnislinszuaun st lAAsuANaUFaunay 1d
NFATLIANLLIL PID  LHasaninisdeAiaruanaasnszuaunanaunn elnsnimuaninliginend
AaLANNIU lEdAdTazTiNIsAtLANNIzUauN T TuANH i IaNa Az TN Launn R A s LG
dl o ° a o 1 o dl ¥y == a c ¥ ai o
Nqnlagardenisaurnunaniaansion aenazlasnais gansl wanee ldd@auumaNneaiy

nMsALANLLL PID Hliiuniisde INSTRUMENTATION iszaninau fuangi w.A. 2540 Laz UNAIIN

o

W WEP SIDE 289 EXPERT TUNE CO., LTD. (www.expertune.com) 13Aail

¥
2.2.1. mvﬂmﬁfﬁugmmmmzmum?muQu
o dlf @ & al' Ly a Y o 4 I dl
mﬂmiwugmmmﬂixmumsmu@mﬂ@ m@mqﬂmmmq@uwmimummmuumm

dl ! 2’/ Dd‘ 1 dl 4 o o I o 1 dl ! d”
WmmumzmmuﬂqwmwLﬁ?’wmmmi@@ﬂmmqmewm Tmﬂmiﬂmmqﬂmmmq ] IWaATUANATY

o

1 endhethaduluddnlsyanduressnldnispauaunszuaunis 2 edandunidniunine aves

a

fuaniauazginsninaugunisdliafenaessnaws (AUTOMOTIVE CRUISE CONTROL) 1f5unmuf

[ % o 1o

gninuazpILANAZgNEENdY Aauilangzununis (PROCESS VARIABLE, PV) duduansiaulsnssunu

|
A & A

nnsaaaATedliueIniAfe  guugiaesiy dauvesginaninauannIsiuIAfeuIeITIEUE Ae

ANNHLFIUDITO UG

|
Al

AranFaanislisoulsnsstnunisasldty Fandn  Adluung (SETPOING, SP) wnaxiliu
AntlunngrearsesliuenANIuIeUILAZAINIEIT0990  IReLNT UM RTIINFBINITUAY
o 1 @ dls./ Y o L dl o o dl &
nuaA1ANEansesns WinugUnsniasuauAzesliuainis ez nsdunaenaessneus

FomruANazl UL aaualfawlsnszuaunislnenisiuAImLANIe e (CONTROL OUT
PUT, CO) InefisestliuanniAazdalipeuinsaitasvinanuizang an N ALANg Ui 4o
ginsnipauAunIsdUARRUIN UAAE U UWTINNAWSS (THROTTLE) WieniuAnmAdnmida Inadnfuda

NITLIUNNTARLANNINAARNTIN agldAsuilsaqupulldieaauaidipraunn aauANANGas

nazuaunTfetinagy sxAuluge dnsnisiuazestesiva aaniu vseguuugiidngendiunned

u

13IFBINT

o

nszununsatuandaulng  liiinisaaurulnenseiiAfaulsnszuauniszaaiinuine

%

WA ANATY I MANRANAIA (ERROR SIGNAL , e) NIF9ALANATUINRENNT ANANEANAIAAY

e o A . =< o Y
LL@@\W’W[}’]QLL‘]J‘EJ‘V’]'JT_I@S\W]L‘l.lﬂ\‘IL‘].l‘Lliﬂ@’WﬂﬁWL‘ﬂ’]‘MN’]ﬂ mmmmimmmmmi

e PV - SP

Tned e AUUNUAINNANAA



25

PV = Gaulengzuqunig
SP = Alnuune
1 a ai [~ = 1 o all a 1 1 1 dl |
ANAMHNEANAIATTILLINLAANDN ANFALLsnszuaun1IRuA T uune Tl dauaridluauay
wamase AN Lﬁ@ﬂ@’mﬁmﬂ@‘ﬂ@\‘iﬁ’lLL‘iJ?ﬂﬁ?z‘]_lQuﬂ’]ﬁfgﬂ‘ﬂ‘ﬂuﬂﬁUN’W@’]ﬂﬂ?tU’Juﬂ%‘ﬁQﬂ

v
o o

AILIANLAY AILLINgATINITLNIUNIANLANLSEINHAIYNEUNd nezuaunisatuanuuLilaundulnag

BNAANAY Y IANEANATA (ERROR FEEDBACK CONTROLLER) siapauanazldAInauianain
a 1 o dl o [~ 1 o/ 9/d| 1 o/

unlsziiiumsulsnruan aaflulunisazassndaulsnszuaunisldndndiunneg gUuuuaessonay

Aulaeialaunsnglaaingili 2.9

PROCESS VARIABLE

PROCESS

»| CONTROLLER
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CONTROL l CONTROL
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VALVE
Controller 1

VALVE
Controller 2

PID
Controller 2

PID
Controller 1
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FUZZY LOGIC UNIT

BEST OPERATION

EASY TO SETTING

HIGH COST

PID CONTROL LOOP )—»

FUZZY LOGIC CONTROL

PLC UNIT

GENERAL OPERATION

LOW COST

DIFICAL TO SETTING
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SHOWER DP SENSOR

HEAT
COIL

ROOM COOL
™ col Il
23.5°C

may

100%Rh

AIR IN

SUPPLY
FAN

COOL
WATER

Controller

DB SENSOR

I 27.5°C

75%Rh

PID
Controller
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SHOWER
ROOM

DP SENSOR DB SENSOR
CooL F HEAT
COIL CoIL
21I5 24.5°C SUPPLY
o . 0
FAN 26.5-28.5°C
100%Rn 65-85%Rh
cooL

WATER

Controller

PLC

ANNALOG
INPUT

PID

Controller

DIGITAL
OUTPUT

LOGIC CONTROL
INPUT
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SET AUPPLY AIR MITSUBISH PLC ANALOG TO DIGITOL
CONVERTER MODUL
TEMP. &:UM'D'TY MELSEC A2A (A68 AD)
SETAUPPLY AR '€= An =h h OUTS$E AIR
ENTHALPY RANGE ¢ = Ny = Nicowy PRI Py
l CALCULATION (h,.)
v
TEMP. & HUMIDITY SET POINT CHANGE
BY ENTHALPY COMPARISON —= |
SET POINT LOW IF he < Pom
SET POINT MEDIME IF Nom < Mo < gy [
SET POINT HIGH IF M < N

v

OUT PUT MODUL
AY41
BCD COAD OUTPOT

IN PUT MODUL
AX41
CONTROL INPUT

PID VALVE

Controller 1

Controller 1

Pl

D

Controller 2

VALVE
Controller 2

DP
SENSOR
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HUMIDITY
SENSOR
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TudunaunisnadnanineiniAnauansedligunsningadnAn DEW POINT uaz HUMIDITY

dl o o 1 =) :I/ d} acs o =
IWALNNNAUITUNNAT LRUNIAT 2898NA LWL TNIENNIATWILN

ANUAUUN AL UNNAT]

h, =hg+h,

hy  =Cpu,DB

CPuy = ANAINHEEUANNNZT88 AT AHEAST RAINTL 1 kJ / kg °K
DB = gamginszilizuiis (°C)

h, = (W) (hy,)

W = (0.622PW) / (P-PW)

P = ANNAURINA 1.01325 bar

PW = panudulertini DP (bar)

h, =h,+CP.DB

h,  =2502kJ/kg

CP = @mnuFausuwizaadlatihluainae SAwiani 1.88 kJ / kg °K
DB = gnmginszilizuiis (°C)

asanndaanipaadauilszauinassedldnisda DEW POINT w1 ldluntsaiunns Tasldanaany

v
sulatinananTeAtANsulanInisuienlaanig FIT COVER Tagldaunng 1énluuideu 166

(0.0591 DP)

PW =0.0065 e

¥
Y oAl

FOIUATNITDUINIUMIAI AN U e LT asa 1o atl

PW = PW /%Rh

(air)

petiugNguunRnsznewi leaei

DB = (In (PW;, / 0.0065)) / 0.0591

air,

.(5)

(7))

ANNM9RTIAdaLaNnIsl AZld i lutaeguugil 0C — 48'C T9ATALIAGNANINENIATAIHEY
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01 | 0.0591x
: y = 0.0065e

SATURATION PRESSURE
FROM TABLE

1 3 5 7 9 11 13 16 17 19 21 23 25 27 29 381 33 385 37 39 41 43 45 47 49 51 53 55

519 5.6 uanrANALleNlAaInNITAIMINMIAZAINANTNAIANALLE (113199 2.1)
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m’)@ﬂq\iﬂq?ﬂ’]uqmw'\ﬂqL@uﬂq@ﬂ@qﬂqﬂﬂqﬂu@ﬂ@qﬂﬁﬁ@llﬂ']?‘ﬂ (1) D9 ANNIN(T7) Iﬂﬂm‘ﬂqﬂﬂ?m

f393ATAANGUNRAANANLE 27 asrEmaLEEa ANINTUANTNE 70 %Rh ANNNIMIANELNIAL Y8

aNANEUan AT
DP = 27°¢
Rh =70 %Rh

A1N&NN199 (5)

0.0591DP)

PW  =0.0065e"

o o (0.0591 x 27)

ANLIU PW =0.0065 e
= 0.032057 bar
AINANN3N (6)

PW = PW/ %Rh

(air)

AN PW =0.032057 /0.7

(air)



AINANNIN (7)

DB
AU DB
o
AINANNITN (4)
hW
PaTiL hy,
$%1A7 W AN
W
o
AINANNITN (3)
hL
paTiL h,
o
RINANNITN (2)
hS
paL hq

unwen luaunsh (1)

h

t

h

t

= 0.045795 bar

= (In (PW,,, / 0.0065)) / 0.0591

(air

= (In (0.045795 / 0.0065)) / 0.0591
=33.03°C

=h,+CP.DB
= 2502 kJ/kg + 1.88 kd/kg °K x33.03 °C
= 2564.106 kJ/Kkg

= (0.622PW) / (P-PW)
= (0.622 x 0.032057) / (1.01325 — 0.032057)
=0.029443

= (W) (hy)
= 0.020321 x 2564.106
= 52.10613 kJ / kg

= Cpy, DB
=1x33.03
=33.03 kJ / kg

=hg+h,
=233.03 +52.10613
=85.14124 kJ / kg
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Iuﬂf]iLﬂ?ﬁuLﬁﬂumLfaum@ﬂmmmmﬂmm@ﬂﬁumﬁ'ﬁmumfmLLmuqﬁimIﬂ@Lum?mﬁquum
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Tunnsdfutlpstifesnisiinasldeudszunuatineaninngaseinasliinisldglnanindl

wdnlulsseusinateun 1 unisd5ulss Sveinsnindesldluntsfudlaedisnanisssil

1. PID CONTROLLER YAMATAKE SDC 200

. PLC MITSUBISHI A2A CPU WITH RACK AND POWER SUPPLY

. PLC MITSUBISHI INPUT MODUL AX41

. PLC MITSUBISHI OUTPUT MODUL AY41

. DEW POINT TEMPERATURE SENSOR YAMATAKE MODEL DP-5816

. HUMIDITY SENSOR YAMATAKE MODEL HY-5716

. WIRING EQUIPMENT

2
3
4
5. PLC MITSUBISHI ANNALOG INPUT MODUL A 68 AD
6
7
8
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1. PID CONTROLLER YAMATAKE MODEL SDC 200 \fluginsafldlunisaauaunszuaunis

3|

fueniragnawudn uginsndrruauiaixisayiusinisasunulisaesiome (AUTO TUNEING)

WalildAracuAN PID AwnnzaniunszuaunisinanIspauaues way awnsnliuulasuainuine

16 8 Antlmsng aeldnispaupuuuniaaguaasaimmanineiaauantimang wilunisldeulunis

dfulgesruumuaunszusunisiueinaalusistiagldhndivung 3 A Aaa i unafanlanaaun

%
A1

G- 11
OO0 —

AAAALANULUL PID

YAMATAKE SDC 200

DEGIT 0 'ON
DEGIT 1 OFF
DEGIT-2 OFF

DEGIT 0 OFF
DEGIT 1 ON
DEGIT 2 OFF

DEGIT 0 ON
DEGIT 1 ON
DEGIT 2 OFF

SET POINT HIGH

DP'= 25.5°C, DB = 29.5°C

SET POINT MIDUM

DP = 23.5°C, DB = 27.5°C

SET POINT LOW

DP = 21.5°C, DB = 26.5°C

5191 5.8 FaAruANLLL PID waznslasuAniivaie
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2. PLC MITSUBISHI A2A CPU WITH RACK AND POWER SUPPLY flugilnsafuuuitlsnunsy
1% Mdpauannisinnueesiewiud Wunsdedassuutemiuduunsalud® sruugenudnideanis
Turoanud 1flusu °Lunwﬂ§uﬂ3;wxuumuaumzmum?ﬂﬁ?‘ummﬂ‘ﬁ@ﬂ%mmmmmiumﬂﬂmmm
AOLIAN LAz N9ATMINN IHAMFL AeunaTlzeseiniAneuen AuanFaLey nnvuaA

uNe waz @ WiiusAtuANsz ULl fUeNALLL PID

RACK

POWER
SUPPLY

A2A CPU MODUL

51/71 5.9 MITSUBISHI PLC

3. PLC MITSUBISHI INPUT MODUL AX41 ilumibseelaeiigedldoulszneusu cPU uaz
RACK Muqaﬂﬁmﬁﬁﬁ*umﬁLﬂuﬁmag’wmmqivmmuu Aanaa AauLLle vide Ta leduiuiuainig
PALIANEN 1UNNINA SWITCH d1uLdesniilugi

4. PLC MITSUBISHI OUTPUT MODUL AY41 flimiateieates PCL idufuusivnmiingias
frununasnuy-Aanaasanligdainsainaauwan Lﬁuﬁ‘léﬁ‘lumiﬂ%uﬂgqﬁﬁl%ﬁmﬁmﬂmLﬂmmuaam@ﬁmu
wanlunsdaLAeusdivineiugUnsaltatuiy PID gy

5. PLC MITSUBISHI ANNALOG INPUT MODUL A 68 AD Lﬂuﬁﬁ’)ﬂﬂﬂﬁlLLUUWLﬂHﬁﬁ@QZﬁG%@
NG ﬁmﬁ’]ﬁ'ﬁfuzﬁ”mmﬂmmu ATUIRDA LLCZz’f;Lﬂﬁﬂmﬂuz@mﬂmmuﬁQL@mﬂmmﬂﬁﬁu CPU siaitld
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6. DEW POINT TEMPERATURE SENSOR YAMATAKE MODEL DP-5816 Lﬂu'ﬂqﬂﬂﬁliﬁlﬁ")‘\]’?ﬂ
DEW POINT aasanianinadiy danwuziiuuvislanenssnsyuaniqasiaanadtyninuninsalugly
5.10 dryoynnudntiidununezuidea 4 — 20 mA
7. HUMIDITY SENSOR YAMATAKE MODEL HY-5716 5714 Lﬂu@ﬂﬂrﬁmmﬁm HUMIDITY 2243
-dl 1 A o ! = ] o -ai o o -dl o dl
aneaf luady Jansuziiluuislanenssnszueniansesadyynmvonslugln 510 Ao

Taflunsuazundas 4 — 20 mA

Q‘w

3‘1]‘17; 5.10 YAMATAKE DEW POINT SENSOR AND HUMIDITY SENSOR

8. WIRING EQUIPMENT flugunandidsansaildlunsimuansinlulssnu wu anel, v

1lan, sagne i ilusiu
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Asa7 5.2 sutlszanalunnadamndanglnaal
U
sran1sgunsal 31A1 (UN)
aaglua| 2290
1. PID CONTROLLER YAMATAKE SDC 200 2 -
2. PLC MITSUBISHI A2A CPU WITH RACK AND POWER SUPPLY 1 -
3. PLC MITSUBISHI INPUT MODUL AX41 1 -
4. PLC MITSUBISHI OUTPUT MODUL AY41 1 -
5. PLC MITSUBISHI ANNALOG INPUT MODUL A 68 AD 1 38,000.00
6. DEW POINT TEMPERATURE SENSOR YAMATAKE MODEL DP-5816 1 18,000.00
7. HUMIDITY SENSOR YAMATAKE MODEL HY-5716 1 16,000.00
8. WIRING EQUIPMENT 1 8,000.00
SN 80,000.00
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1. MeANEANSZLAUNNTLFUBIN A 48 6,000.00
2. uesnkuuN1sUiuLaenssuaunnLTUeINA 120 15,000.00
3. udaulilsunsu PLC 80 10,000.00
4. muﬁm%@qﬂnmj 16 2,000.00
5. eAualn 24 3,000.00
6. TUNARALITLLIL 24 3,000.00
FANALTIUY 312 39,000.00
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Wire form PLC
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MCCODE MCNAME DATE |F.TIME|RTIME| EST | LST PROBLEM
T-ASU-005 | ASU BOOTH#4 | 1/27/97 | 0800 | 0823 23| 22.2|AIR BALANCE lailétasudn BOOTH
T-ASU-005 | ASU BOOTH#4 | 2/10/97 | 0800 | 0815 15 15|ASU. B#4 UNIT 1 VALVE DRAIN vilaiidln
T-ASU-005 | ASU BOOTH#4 | 3/14/97 | 0400 | 0408 8 0|vinenasluies SETTING B#4

T-ASU-005 | ASU BOOTH#4 | 3/27/97 | 2250 | 2400 0 70|gnungilues HEAT COIL UNIT#1,2 fnann
T-ASU-005 | ASUBOOTH#4 | 4/16/97 | 0838 | 0856 18 18|31y BOOTH#3 fifoywn

T-ASU-007 | ASU BOOTH#4 | 5/22/97 | 0800 | 0806 6 6|B#4 TEMP. fana P/D 3auga LINE
T-ASU-007 | ASUBOOTH#4 | 6/5/97 | 0310 | 0313 3 0|gouugi BOOTH ailst

T-ASU-007 | ASUBOOTH#4 | 7/9/97 | 1555 | 1615 20 20|szun BOOTH ladvinanu

T-ASU-007 | ASUBOOTH#4 | 11/3/97 | 0800 | 0816 16 0|gaungd BOOTH#4 HUM. Tailst
T-ASU-007 | ASUBOOTH#4 | 1/16/98 | 1315 | 1335 20 20|gnumnfinnasiii 24°C

T-ASU-007 | ASU BOOTH#4 | 1/30/98 | 0800 | 0805 5 o|AsU. gruugiitudn

T-ASU-007 | ASUBOOTH#4 | 2/19/98 | 0830 | 0840 10 o|gmunila/l& ASU. UNIT-A

T-ASU-007 | ASUBOOTH#4 | 4/9/98 | 1110 | 1130 0 0[9nunnd BOOTH#4 ASU. wa 2 UNIT laflf
T-ASU-007 | ASU BOOTH#4 | 4/22/98 | 1825 | 1330 5 5|qruuni B#4 UNIT-A g917n

T-ASU-008 | ASUBOOTH#4 | 5/7/98 | 0810 | 0820 10 0|gnuni B#4 UNIT-2 6in

T-ASU-008 | ASUBOOTH#4 | 5/8/98 | 0820 | 0830 10 o|gmumnil B#4 UNIT-B iin

T-ASU-005 | ASU BOOTH#4 | 5/12/98 | 1050 | 1120 0 0|gouuqH B#3 guifiu STD

T-ASU-007 | ASUBOOTH#4 | 5/12/98 | 1050 | 1120 0 20(grunni B#4 gaiiiu STD.

T-ASU-007 | ASU BOOTH#4 [ 5/14/98 | 0945 | 0953 8 8| CONTROL ASU uazszil BOOTH 1Ay
T-ASU-007 | ASU BOOTH#4 | 6/25/98 | 0840 | 0850 10 0|gnuunqi B#4 Tal&

T-ASU-007 | ASUBOOTH#4 | 8/18/98 | 0930 | 1030 60 55| gausnnilli BOOTH i HUM. fign
T-ASU-008 | ASUBOOTH#4 | 8/18/98 | 1300 | 1432 92 92|gninnili BOOTH gaiiunnsgiu
T-ASU-007 | ASU BOOTH#4 | 11/12/98 | 0810|0916 66 66}ASU s lal L

T-ASU-007 | ASU BOOTH#4 | 11/13/98| 0827 | 0942 756  75.6{ASU W1 HUM+TEMP. sinndn STD.
T-ASU-007 | ASU BOOTH#4 | 11/13/98| 1300 | 1327 27 27|HUM.+TEMP. fuazifin SWING lilan
T-ASU-006 | ASU BOOTH#4 | 11/19/98 | 0800 . 0811 10.8]  10.8|HUM.B#3 gaifius SET POINT

T-ASU-006 | ASU BOOTH#4 |11/19/98 0915 | 0934 18:9|  18.9|HUM; B#3 quifiu SET POINT

T-ASU-005 | ASU BOOTH#4 | 12/1/98 | 0935 {1030 5 65| P/D-ukapanaulu B#3

T-ASU-007 | ASUBOOTH#4 | 12/9/98 | 0800 | 0929 79 79|gnunnfiAeindusinnd STD

T-ASU-005 | ASUBQOTH#4 | 12/9/98 | 1100 | 1135 35 35(grungiiaaudelille STD.

T-ASU-007 | ASU BOOTH#4 | 12/11/98| 0800 | 0910 706|  70.6|B#4 pardiasnndn STANDARD
T-ASU-005 | ASU BOOTH#4 | 12/12/98| 0800 | 0900 0|  59.4|[TEMP.& HUM. B#3 fndnunnsgnu
T-ASU-007 | ASU BOOTH#4 | 12/12/98| 0800 | 0830 20.1|  29.1|TEMP.&HUM. fnndn STD.

T-ASU-005 | ASU BOOTH#4 | 12/12/98| 0900 | 1000 o| 59.4|TEMP.& HUM. inndn STD.

T-ASU-005 | ASU BOOTH#4 | 12/12/98| 1100 | 1200 o| 51.3|TEMP.& HUM. #nndn STD

T-ASU-007 | ASU BOOTH#4 |12/12/98| 1110 | 1125 132 13.2|TEMP.&HUM. B#4 la{lsf

T-ASU-005 | ASU BOOTH#4 | 12/14/98| 0900 | 0935 35.1|  35.1|amuugd B#3 lalld

T-ASU-007 | ASU BOOTH#4 | 12/14/98| 0900 | 0919 18.5|  18.5|qounnRAawiu Bua Tk




87

T-ASU-007 | ASU BOOTH#4 | 12/14/98| 0934 | 1001 26.5|  26.5|qnuugd B4 lalls

T-ASU-007 | ASU BOOTH#4 | 12/14/98 | 1010 | 1024 132 13.2|grungfl B4 TWls

T-ASU-007 | ASU BOOTH#4 | 12/14/98 | 1040 | 1054 132 13.2|gnungd a4 W&

T-ASU-007 | ASU BOOTH#4 | 12/14/98 | 1120 | 1147 265  26.5|qmuund B4 Tallsl

T-ASU-007 | ASU BOOTH#4 | 12/15/98| 0800 | 0900 60 60|gnunni Bu4 T4

T-ASU-005 | ASU BOOTH#4 | 12/15/98 | 0900 | 1000 2| 59.4|gouund B#3 Tails

T-ASU-005 | ASU BOOTH#4 | 12/15/98| 1010 | 1100 2| 43.2|qnuugd BH3 lalld

T-ASU-007 | ASU BOOTH#4 | 12/15/98 | 1010 | 1021 10.6|  10.6|gnungf B4 Tls

T-ASU-005 | ASU BOOTH#4 | 12/15/98 | 1115 | 1129 2| 13.5|qmuund B#3 Tails

T-ASU-005 | ASU BOOTH#4 | 12/16/98 | 0800 | 1000 120]  120|B#3 fimeaasmann FILTER Regdnuuy

T-ASU-007 | ASU BOOTH#4 | 12/16/98| 0800 | 0845 45 45|B#4 vinFaueinlu BOOTH

T-ASU-007 | ASU BOOTH#4 | 12/16/98 | 0900 | 0934 34 34|gnamnd Bu4 W&

T-ASU-007 | ASU BOOTH#4 | 12/16/98| 1110 | 1117 7 7|aounni B4 Tl

T-ASU-007 | ASU BOOTH#4 | 1/14/99 | 0800 | 0830 0 30|gounigd Ba4 Talls

T-ASU-007 | ASU BOOTH#4 | 1/14/99 | 0817 | 0838 0 21|goumnd B#3 Tails

T-ASU-005 | ASU BOOTH#4 | 1/18/99 | 0820 | 0905 45.9|  45.9|gnungi B#3 guiiunnmsg

T-ASU-007 | ASUBOOTH#4 | 1/19/99 | 0835 | 0845 10 0[ASU B#4 UNIT-A gruvnisnasan

T-ASU-005 | ASU BOOTH#4 | 1/26/99 | 0800 | 0812 12 12|Aaniiu B43 gevia 2 UNIT
TOTAL 1252.7

1646.1
i
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M High speed processing

Processing speeds for sequence and numerical instructions
have been made lightning quick using the MSP microprocessor.
Only 150 nanoseconds fer each sequence instruction is needed;
High speed file register access can also be carried out in only 2

Processing speed (psec)
AZUAZA | A2UJA2A A3N/AZ2N

LD X (Refresh mode) 0.15 02 1.0

QUT Y (Refresh mode) 03 04 1.0

MOV 00 D1 09 g Approx. 50

MOV DOZ D12 09 12 Approx. 100

+D0 D1 D2 225 30 Approx. 100

M Extended networking functions

All A Series PLC support industry sandard nerwork systems such
as Ethernet, PROFIBUS, MODBUS, and Mitsubishi's MELSECNET
systems.

In addition, a newly developed 10M bps network, MELSECNET/10,
is added to the supported nenvork line up. All A Series CPU
modules are compatible with MELSECNET/10 network and can
exist in same network segment. The combination of
MELSECNET/10 and AnU can offer maximum functionality and

At the forefront of PLC design, featuring the
world’s first microprocessor to be developed for
sequence applications. The result: lightning fast
processing and response speedls.

There are 3 classes and 25 discrete CPU modules. AnNCPU, the
lowest class of CPU modules, give standard performince
suitable for most PLC applications and are one of the world's
best selling PLCs. AnA CPL, the middle class CPU module, gives
one of the world's fustest processing performances achieved by
Mitsubishi Sequence Processor, a dedicated processor. The
performance of AnACPU has stretched and redefined the limit
of PLC application capability. Now even greater usability and
functionality are realized with AnU Series CPU's. Building on
the strength of AnA Series this range of CPU's further enhances
nerworking and data manipulation tasks with extended device
ranges that go well beyond the abilities of previous CPU's. More
memory than before allows creation of even more complex
routines and larger programs.

few micro-seconds. In addition the overhead time at the end of
the program for diagnostics, house-keeping eic. has been
reduced 1o levels previously not possible.

performance such as a floating master function, increased 8k bits
+8k words of cyclicully refreshed nerwork device memory, 4
network segments per PLC and so on, in addition to
conventionally available cable redundancy and network
diagnostic monitor.

Furthermore, the new open field nerwork, CC-Link, is suppored
by ull A Series PLCs.



ATNCPU

e H Large memory/program €apacity

The A Series enables choice of mémory size by temovable
memory casselte construction soithat users gan find the most
economical memory size. From the smallest 16k byte.memory
cassette, A3NMCA-2, to the largestAM byte, A4LIMCA-128,9
different memory cassette sizes argavailable. In addition, three
additional E*PROM type memory €asseties arg proviced for AnU
users. Those memory cassette have EEPROM memory as non-
volatile program storage in additionfo the same size of SRAM
memory.

H Large 1/0 control

With the highest specification model of AnN o AnA, up [0 2048
1/ O can be controlled. With AnU, a Pt can control 512/
1024/2048/4096 1/0O depénding on the model. This number of
1/0 can be directly connecied to the CPU rack bur, all AnU CPU
moxdels have the capacity ta Control- 819210y ihis-is-iotal.of the
directly connected 170 plus O controlled through the remote
/O system of MELSECNET/10 or CC-Link.

B Compatibility

Compatibility is maintzined among the ApN. AnN and AnU
CPU's. All I/O modules,/power supply modules,.motinting
racks, special function modules are common to all these CPU
models. Also, the sequence program is upwardly coipatible
fromyAniN 19 ARA I AnLUrin additionrprogrmms ford Series ane
also ¢ampafible with A2Cand anS compact BLC Series,

112

AZNCPU-S1 AINCPU
A2ACPU-S1 AJACPU
A2UCPU-S1 A3UCPU

ASUCPU

B Advanced RAS and debugging functions

Seventy six.dingnostic items are availuble. An error history log
provides a list of the last 16 errors. Included is the tinwe of error
generation and  details of which error occurred. CHK
instructions identify the presence of user specified patterns at
the PLCs input lines to identify faults in external circuits. On-
line sampling trace, status larch and device memory bus
monitoring functions are also available. Each of these
contribute to the AnA's highly advanced performance
characteristics.

B Complete self diagnosis functions

A warchdog timer (WDT) which can be set in 10 ms increments
up te a maximum of 2 sec., this function monitors culculation
congestion.

CPU fault detecrion such as arithmetic circuit check and RAM
memory check.

Memory fault detection by command check and parameter
check.

Automatic measurement of scan.

Comment display of detected fault (A3N only).

4 Reter 1o ACPU (Common instructions) IBNA 662508 lor lurther information.

6
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~ Specifications

ltlem

A4UCPU . A3UCPU A2UCPU-S1 A2UCPU

Control syslem

Repeated operalon using stored program

1/Q control method

Refresh mode (direct mode can be used partially in accordance
wilh the instruction)

Programming language

Language dediczlsd to sequence control.
Combined use ol relay symool type and logic symbol type.

Sequence insiructions 25
Number of instructions Basic instructons 235 | 233
Application instruclions 204
Processing speed (sequence instruclion) 0.15 psec/step \ 0.2psec/siep
YO poiats Total incl-remata - 3192 _
Local 40 | 2048 | 1024 | 512
Waltchdog timer (WDT) . 2l0 msec
Memory capacity 1024k byte 448k byte
ASAN;;C:PJ E;)GSB
o ASNMCA-O1to =3 s @
Compatible memory casselte ';ilim;a:ggﬂ A:G::AA(&\CEE&: ’:‘;Lén%’;%%odgg
A4YMC2.32E g
AdUMC=-128E
Program capacity Main 30k s:zp 30k step 14k slep
Sub 30k si20%3 30k step N/A

Internal relay (M)

7144 points (MO to 899, 112048 to 8191) (default value)

Latch relay (L)

1048 points (L1000 to 2047) (default value)

Link relay (B)

8192 poiris (B0 to 1FFF)

Number of poials

2048 poirss (default 256)

100 ms

T0 1o T199 (0.1 to 3276.7 sec)

Time (T) 10 ms

T200 to T255 (0.01 to 327.67 sec)

100 ms relentive limer

None (default vaiue) (0.1 to 3276.7 sec)

Extension timer

T255 to 72047

Number of points 1024 poinis (default 256)
Counter (C) Normal counter €0 lo €255 (range: 0 to 32767)

Inteiiupl counier Nooe (gefault value)

Extension counter €255 to C1023
Dala register (D) 8192 peints (DO to DB191) -
Link register (W) 8192 poin's (WO to W1FFF)

Annunciator (F)

2048 points (FO to F2047)

File register (R)

Max. 8192 points (R0 to R8191)

Accumulator (A)

2 porus (AQ, A1) &

Index register (V, Z)

A4.points,(V V8 1o V6Z, Z1 1o Z6)

Pointer (P)

256 poxnis (PO 1o P255)

Interrupt pointer (1)

32 poxis (1010 131)

Special relay (M)

256 points (M3000 to M9256)

Specialregister (D)

256 poinis (08000 to D9255)

Self diagnasti¢ functions

Walc gog limer, memary ol cstection, CPUrerror detection, /O error
deteetion, battery error detection, ete.

Operationymode at time of error STCP 1 CONTINUE

STOP 1o RUN mode Output data al lime of STOP restared/dala output after operation execulion
Allowable momentary power failure 20ms

Current consumption (DC 5V) 0:zA 0.5A 0.4A 0.4A

Weight

06kg/1.31b 05kg/1.11b 05kg/1.11b

06kg/1310
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AnU, AnA and AnN CPUs

A3ACPU A2ACPU-S1 A2ACPU A3NCPU A2NCPU-S1 A2NCPU ! A1INCPU
(P21/R21) (P21/R21) (P21/R21) (P21/R21) (P21/R21) (P21/R21) (P21/R21)
Repealted operalion using stored program
He"EShi ;n :g:o(rg:ﬁg;ﬁ?ﬁﬁﬁ:?nsaﬁﬁra'"a"Y Refresh mode or direct mode (switchable)
Language dedicaled lo sequénce cantrol. Combined use of relay symbol type and logic symbol type
25 26
235 233 242 N 238 234
200 N/A
0.15psec/step 0.2psec/step 1.0-2.3psec/step in direct mode, 1.0psec/step in refresh mode
2048 1024 512 2048 1024 512 256
2048 1024 512 2048 1024 512 256
e 200'msec 10 to 2000 msec
768k byte 448k byte 320K byte 16k byle
@ A3NMCA-0 to 96 A3NM@A-0 1956 A3NMCA-0 to 40
30k step 14K step 30k step 14k step 6k step
30k step N/A 30k step N/A
7144 points (MO to 999, M2048to 8191) (default vaiue) 1000 points (MO to 999) (default value)
1048 points (L1000 to 2047) (default value) 1048 points (L1000 to 2047) (default value)
4096 points (B0 to FFF) 1024 points (BO to 3FF)
2048 points (default 256) 256 points
TO to T199 (0.1 to 3276.7 séc) TO to T199 (0.1 to 3276.7 sec)
T200 to T255 (0.01 to 327.67 sec) T200 to T255 (0.01 to 327.67 sec)
None (default value) (0.1 to 3276.7 sec) None (default value) (0.1 to 3276.7 sec)
T256 to T2047 N/A
1024 paints (defaull 256) 256 points
CO to C255 (range: 0 to 32767) €0 ta C255 (range: O to 32767)
None (default valug) None (default value)
C256 10 £1023 N/A
L 6144 points (00 to D6143) 1024 points (DO to D1023)
Q 4096 points (WQ to WFFF) 1024 points (WO to W3FF)
2048 points (FOo F2047) 256 points (FO to F255)
Max. 8192 points (R0 lo R8191) [ Max. 4096 points (RO10R4095) | . N/A
2 points (AQ, A1) ¥
14 points (W VO to V6, Z, Z1 1o Z8) 2 paints (V, Z)
256 points (PO to P255)
32 paints (I0to 131)
256 points (M3000 to M3255)
256 points (D000 to DIZ55)
Watch dog limer, memory errordetzstion. CPU errordelection, I/O error-delection, batlery &ror delection, etc
: STOP / CONTINUE
Output dala al time of STOP reslored/data output afler operalion execulion
20ms
0.6A 0.4A 0-=A 0.9A 0.73A 0.73A 0.53A
0.7kg/151b 0.7kg/151b 0.7kg/151b 0.65kg/1.41b 062kg/1.41b 0.62kg/141b 1.45kg/3.21b
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tem Configuration

A totally flexible, easy to construct system that
can be configured to meet your requirements

B Configuring your system

System configuration when usiag'the AnlyAnA and AnN Up (o 7 extension base units can then be connecied to the
Series is very simple because of its well designed modular (;PU base unit. They can b_e insmlleclr above, below, or 1o the =
construction. Each CPU base unit mustinclude both power i:de ;’r the CPU base unit depending on extension cable
supply & CPU (AINCPU has built injpower supply). 055

H Securing the modules to the base units

All the modules are fitted 10 the base units in a yery simple,
but effective manner. The module is hooked on to the
bottom of the base unit and then pushed back inté place as
shown here. A clip at the topof the module then holds the
module firmly in place on the base mnit.

When mounting the PLC in environments subject to shock
or vibration, mounting screws can be used do” fix the
modules more securely to the base unit ai the top and
bortom.

M Reducing panel space

8 VO units 8 1O units

= 5 |= 3

o
or

8 /O units

250

600
o

o

L

8 1O units 1060 ]

450
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$ s_teui Configuration

Power supply modules
These should be selected
according to the input power
supply used and the el currem
consumption of the 1 O modules
and CPU modules in the CPU
andor extension buase units,

CPU modules
Selected avcording to
functionality required
and the number ol [ O
poings to be controlled

AGIP. AG2P, AGIPELL AD2PELL

AG3P and AGSP.

A2A. AZA-SL, A3AL ALN.
PN AZNESE. ASN.

Pk rrRE

j
e R A

§ i

I e
y Co i o
ek Ll L L ELLLLLLELLLLL I

CPU base unit
Selected according to the
number of O modules
required o be mounted
in the same base unit as
the CPU module

A358. A3SB.

Memory modules

Each CPU must include a
memory module, This unit
contains the RAM memory
into whithah® progrm|fér
the module is writen and
stoped. [EPROMS cah ulso
be installed in these
mudules. Selection
depends on the program
size required.

I/0 modules
Discrete 1O and special
fupction modules can be
instifled on o the CPU
basciunit gad/exrension
base units in vearcant 1/0
slotsas requireeds

Extension base units

Up to 7 extension bases can be
connected o the CPU base.

16
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'CPU Base Units and Cables

B CPU base units

One CPU base unit is required for each AnU, AnA or AnN
system. Each allows for one power supply module, one CPU
module, and a maximum of either 2, 5 or 8 single slot size
170 modules. At either end of the base unit there is an
expansion port for the connection of extension bases.

llem A32B A35B A388
Maximum number of I/O modules 2 5 8
Exlension base connection Not possible Possible Possibte
Installation hole size 6mm (0.24 Inch) dia. per shaped hole (for M5 screw)
External dimensions mm (inch) 247(9.72) x 250 (9.84) x 29 (1.14) [382(15.04) x 250(9.84) x 29( 1.14)] 480(18.9) x 250(9.84) x 29(1.14) (

H Extension base units

There are two different rypes of extension base units: One
which allows for a power supply module; the.other, which
does not. Selection of which type should be used depends
on the total 5 YDC ‘current demand madeon the power
supply in the CPU base unit. If this total demand is lower
than the output of the one power supply, thenan additional
power supply is not required and the more economical
extension base unit can be used. Thege areiwo extension
ports at either end of the unit and connection to other base
units is made via extension cables.

Itemn ABS5B A6BB A55B A58B
Maximum number I/O modules 5 8 5 8
Power supply need Power supply required Power supply not required G
Installation hole size 6mm (0.24 inch) dia. per shaped hole (for M5 screw)
External dimensions 352 (13.86) x 250 (9.84) | 466 (18.35) x 250 (9.84) | 297 (11.69) x 250 (9.84) | 411 (16.18) x 250 (9.84)
mm (inch) x 29 (1.14) % 29(1.14) x29(1.14) %29 (1.14)

M Extension cables

These extension cables are used to connect twolbise units
together. Ther@arethree diffesentdengths.of eable available:
as shewn helow.

Item

ACO06B

AC12B

AC30B

Cable length m (It)

0.6m (1.9711)

1.2m (3.940)

3m (9.8411)
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Power Supplies “and'Me'morY Modules

M Power supply modules

Each A Series system requires at least one power supply
module installed on the CPU base. Additional power
supplies are necessary it AGSB or AGSB extension base units
are used in the system configuration. The power supply
requires an external power source of either 100/120VAC or
200/240VAC for AGIP, AG2P, AGIPEL. AGIPEU & AGSP,
24VDC for AG3P.

B LVD compliant modules

From the 1st January 1997 the Low Veltage Directive (LVD) C €
became mandatory within the EU. Thisdirective is mainly

concerned with the safety of eléctrical equipment operating

above specified voltage levels. AGIPEU. A62PEU and AG3P

have been newly developedito comply with relevant

European safety standards ENGIO10-1° and EN61131-2

e (applicable safety clauses only)s

Model number ! Input voltage Rated output

o i 100 to 120 VAC or 200 to 240 VAC 5VDC., 8A
AB1PEU 2 :

AB2P

100to.120 VAC or 200 to 240 VAC 5VDC, 5A & 24 VDC, 0.8A

AB2PEU

AB3P | : 24 VDC 5VDC, 8A

AB5P ! 100 to 120 VAC or 200 to 240 VAC 5VDC, 2A & 24 VDC, 1.5A

B Memory modules & IC’s

All AnU, AnA and AnN CPU's require thesinstatiation of a
memory module or chip before it can be operational. The
memory modules and IC's available for use are shown in the
table below. Maximum memory and CPU modules to which
they are applicable are. indicated.

€

B Memory modules

Item ARMCAD | ABNMCAZ | AGNLCA | AGNMCAS | ABMCA16 | ASNMCA24 | ASAICA4D | ASNMCA'SS | ASNMCA-2 | AAUMCA-128 | AUMCASSE | AUMCA T2 AAUMCA-128E
RAM memory None -
capacity installed 16k 32k 64k 128k 192k 320k 448k 768k 1024k B4k 256k 1024k
Number of
ROM loading ! 2 sockels [6+28 pin ICs
sockels
Loadable
ROM type 4KROM, 8KROM, 16KROM
Loadable
RAM 1ype 4KRAM Unloadable
Applicable A4U, A3U,
CPU AZAAZA-S1, A2A, AGM, AN, A2N-S1, A2N A3A AdU A2U-81, A2U A4U
M Memory IC’s

ftem 4KRAM 4KROM | BKROM | 16KROM
Memory specifications | IC-RAM, read and write possible EP-ROM, read only possible
Memory capacity 8k byte 8k byle 1 © 16k byte | 32k byte
Structure 28 pin IC package
Remarks When loading IC's into memory module or AINCPU, two idenlical lype IC's are required.




InputModules

A complete range of input modules, suitable for
all types of input devices.

There are over 16 different input modules available for use with
the AnU, AnA & AnN Series. Covering a wide range of voltages.
From AC types 1o DC types, and even sensor input modules.
you can choose the one which is correct for your application
needs, They are available in 16, 32 or 64 point densities. Al of
them feature LED operation indicators and sereen printed
wiring dingrams on the front of the module. Modules fitted with
terminal blocks can easily have them removed for ease of
maintenance. Connector type models.are simple to wire using
standard type connectors.

H AC input modules

There are three different AC input voltage types, available:
24 VAC, 110 VAC and 230 VAC_All are available in either 16
or 32 point densities. All have terminal block assemblies
which can be removed for ease of maingénance.

B DC input modules

There are three different DC input voltage:types, available:
12/24 VDC, 48 VDC and 100/125 VDC sink-orsource logic.
All are available in 16 or 32 input point densities. The 12/24
VDC types also available with 64 input poirits/module. The
16 and 32 point modules'use a removable terminal block for
connection. The 64 poini-modules use either two 37 pin D
type connectors or two FCNoiype connecioss.

M Sensor input modules

These are for use with CMOS IC type input devices. They
operate at voltage ranges of 4.5 10 5.5 VDC, and 10.2 to 26.4
VDC sink or source logic. They are‘available jm-both 16 and

32 input point densities, each of them using remaoyable *

terminal blocks famconnection.

H LVD compliant.modules

Fronm(the 18t fanuury 1997 the Low Yoltage Dirgctive (LYD)
became mandatory within the EU. This(direstive is{mainly
concermed with the sufety of electrical equipment operating
above specified voltage levels. AX11EU and AX21EU have
been developed 1o comply with relative Europein sufety
standards EN61010-1 and EN61131-2 (applicable salety
clauses only).

L 0 0 e 5 N AR
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= 7 Limit switches

Relay contacts
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M AnU, AnA and AnN input module specifications

; Trigger 5vDC
Part Input zmgﬁ: Isolation | Input Input Risgionas Ling voltage/current | Indica- |Connect-| Points/ | current
number type points method | vollage | current OFF-ON | ON-OFF ON OFF lion | ionlype | common ct;n“sou.:n
AX10 16 AC 16 55mA__
AX11 32 100-120 8ov 40V a2 JDmA
AX11EU [ 150mA |
AX20 AC 16 10mA 15ms” |25 ms 16 55mA
_ AC Terminal
AX21 200-240 160V 7oV block |1 10mA
AX21EU 32 32 150mA
AX31 AC 24 ™ 2.7V 110mA
AX40 16 A/10mA 8 B 55mA
AX41 DC sink 32 oc 9.5y v 110mA
== logic Photo- [#712/24 iOms | 10ms .
3[7TmA LED | 2xFCN y.
i 64 | coupler ¥ connector| 52 T
AX50-S1 DC 48 4mA 34V 10V 55mA
@ a4 | DCsink oc .
AX60-81| "l 18| ooy 2™ | 10ms | 20ms oV 20V 55mA
AX70 logic DG |8.50/4.50! 1 & 356V | 1.2/2v S5mA
AXT1 32 5/12/24 mA Lafps 1 3ms e abie selectable 1 Terminal 8 55mA
AXE0 10ms | 10ms block ESMA
16 oG 9.5V Bv i
AXBOE : 410mA | 5.5ms 6ms 55mA
AXBIS1| oo b 10ms | 10ms | 56V | 24V T10mA
axai.sz | source | % OC | dlma | 20ms | 2oms | AV | ov 110mA
logic 48/60
e ; 2x37pin
AX82 64 12/24 |"8ffmA—{10ms={=10 ms 9.5v 6v D type 32 120mA
connector
B AnU, AnA and AnlN input module wiring diagram
AX10, AX11 AX20, AX21 AX40, AX41, AX42 AX50-51
X X X X
¢ LU L. LB e
Ac o LN AGTooV | COM : DI::II; DC'-'; L.
AX60-S1 : AXTO/AXT1 AX80, AXBOE, AXB1,AX%81-52 A

pesi |k ocizev .
m Ir -|
e ] SWON SW OFF
coM oo +

T I J
=10 [- 3 OC12 v |COM

T

DCI00NM10 W oo
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A full line up of output modules for all your
artomation needs

With over 30 lypes to choose from, the ringe of oulput modules
available for use with the AnU, AnA and AnN Scries cover
nearly every automation output device you will ever use: There
are four dilferent types of output modules within the runge,
relay. triae/SSR, transistor, and TTL outpuriypes. Eaclycome in
16 or 32 output point densities. The TRINSISIOr output type is
also available with 64 points/medule’ Detachable! terminal
blocks or connectors are used for making wiring connections
and maintenance easicr. and eachimodule hus LED'S for output
status indication. p

M Relay output modules

Relay outputs can be used from @ minimum switching load
of 5 VDC to 2 maximum switching voltage of 24 VDC or 264
VAC. All points isolated, as well as 8 points/common, with
or without noise ‘suppression, are available,

M Triac /SSR output modules

Triac output modules are for fast response applications
where the rated switching voliage 1S between 100 and 240
VAC. There are two types of modules available. One with
each output triac rated'at a max. Joad current of 0.6 Amps,
and the other with purput {riacs rated at 2 Amps. Both
modules use a removable terminal block for wiring
connections. J

M Transistor output modules

Transistor output modules are also’used for fast response
applications where the rated switching voltage is 12/24
VDC. They are availablel in sink or sourge logic
configurations with the outputs rated-at maximum load
currents of 0.1, 0.3, 0.8 and 2 Amps. Modules which include
electric short circuit protection are also available.

H TTL, CMOS output modules

Theselmodules can directly drive TTL or CMOS ICs. Their
operating load voltage is hetween 4.5 and 15 VDC with a
maximum load current of 16 mA per point. Two different
modules are availuble: 16 and 32 point densities.

LED display

Indicator lamps

Magnelic contactors

g

Electronic valves
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Output Modules

B AnU, AnA and AnN output module specifications

Part Output '::!”:'“bet' Isolation Load Load Respanse time __|Connection| Points/ 5VvDC
number lype DO‘I-‘HP!: method | voltage current [OFF-ON | ONOFE | ndication lype common cog:&;‘?&im

AY10 8 150mA

AY10A 1 150mA

AY11 16 8 150mA

c
AY11A Cizag 1 115mA
Relay CC 24 10 l

AY11E ' = s T15mA |
AY13 5 . 230mA |

AY13E 230mA

AY15EU 24 Remavable 220mA

terminal

AY20EU 16 =% 0.6A block 4 400mA

AY22 Triac/SSR 100=240 2A 1ms  |05cycle + 1ms 305mA

AY23 32 0.6A 8 5%0mA

AY40 0.1 115mA

@ AY40A 16 0.3A 1 190mA
AY40P 8 115mA |
AY41 4p . 230mA |
AY41P | Transistor, 0.1A i 230mA |
sink logic ¥ ] = |
AY42 84 Photo- 2ms 2ms 2FCNype | 55 2g0mA |
LED | connectors |

coupler

AYS50 16 0BA 8 115mA

AY51 42 J 16 230mA

AY51-51 0.3A 310mA

AYE0 DC 2A 115mA
AYEOE Transistor, 12/24/48 | 2A/0.8A 115mA |
AYBOEP source 16 DC 12/24 oK 0.5ms 1.5ms 8 115mA |
AYE0S logic DC 24/48 1ms 3ms Removable 75mA |
AY70 ik | i00mA |
Transistor, biock A
AY71 — 32 pCsm2 16mA ims ims 16 200mA |
AY72 2 64 a2 300mA_ |
AYBO g 0.5A 2ms 2ms - 115mA |

AYB0EP 0.8A 0.5ms 1.5ms 115mA

AY81 Teanisistor, % 0.5A 2ms 2ms 6 30mA

e AYBIEP | source sl DAk 230mA

logic -
0.5ms 1.5ms 2x 37 pin
AYB2EP 64 ) 0JA Diype a2 200mA
connectors 5

M AnU, AnA and AnN output module wiring diagram

AY40, AY40P, AY41,

AY10. AY10A. AY13, ATi3E AY11, AYD1A AY1IE AY22, AY23 AY4 1P, AY42 AY40A
u X O]
|
i 7a AL Tow S
AL (cowncy 4 1oavizdov: ¢ R |
AY50 AYS1 AY51-S1 AYB0 AYEO0E
>
. , D&
L g foci i
| ¢ oo o 'l .y
M e e I
AYBO AYB1
v v
3 00!
(o
—Yocmae o 1z 2y
12
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Analog Input Modules

B Analog input modules

W Intelligent A/D conyversion using built-in microprocessors

Analog input modules are available for all MELSEC A Series signals can be instantaneously read, or they can be sumpled
PLCs. Each is capable of accepting either current or voltage for user programmable time/count averaging processing.
variable input signals. These signals are then converted in Senting offset and gain values for the converted values is also
to a binary value by a built-in micropfocessor, and can then possible.

be used for processing within the sequence program. Input

B Analog input module specifications

Part number , ABBAD ABBADC

Applicable A Series PLC AnA and AnN Series A2C

Number of output channels 8 channels

Analog oulput \‘C.:OL?rargr?l:: -:3 llg 22% :nglilr?glilrfssi:;ﬁlaa:é: 235%( E??:Ir:\']:

Digital inpul -2048 t0, +2047

Maximum resolution 2 - Voltage: S mV-{1/2000), Current: 20 pA (1/1000)

Overall accuracy 1%

Maximum conversion time 25ms C
Absolute maximum analog output Voltage: £15 VDC Current: £30 mA _
insufatian msthod y - Photocoupler insuia;jigri\sgg:;r:nert\;;rl\ve;ll?:‘e‘r:?:;il:I:nd internal circuity:.

1/O poinls requirad 32 points

B System configuration example

Welder
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SDC 200 npigitroniK Digital Indicating Controller

£ BASIC FUNCTION BLOCK DIAGRAM i =

[ FEATURES i.5 ot S Siiniine =

1

25

o, mermamasSgaes vt
B e

The DigitroniK SDC 200 is an accurale and compact (36mm x 96mm) digital

indicating controller.

applied as inpul signals.

o SDC200 is a mullifunctional controller, to which a -

thermocouple signal, RTD signal, a DC voltage or DC current, etc. can be '

ts advanced PID autotuning capabilities, and heating/cooling control actions *

make it ideal for lime proportional PID (ON/OFF), position proportional P10,
continuous PID and heabcool PID control. This instrument outpuls a relay

contacl signal, voltage signal or current signal.

® Accuracy up 1o 20.2% FS

e From 1 to 8 set points
@ Aulotuning system uses up o three sels of PID control constants, as
standard. =
® Green bar OK lamp indicales normal operalion at a glance
® Multicange system for each group ol inpuls.
® Change rale can use the SP ramp function.
® S.types of events can be sel.
@ Optional functions for a broad spectrum of applications.
* Communications
* Events

* Remote setting input
* External switch input

* Auxiliary output

(PV)
Thermocouple
RTD
DC current
DC voltage

Local setting
(LSP)

* Remote
sel point
(RSP)

(1 10 8 types)

Process varlable

« Linearize
» Fiher
« Bias

Control output

+ SP ramp
« SP limit
- Direct change

* Filter
+ Bias
= SP ramp
« Tracking

MV

(MV)
+ Relay ou -
put limit
« Current
« Voltage aute/manual
Event ouput (3)
<PV
«LSP EVi
-RSP
Front panel Conirol Operatién | * Ii%EE\L EV2
«Local Unht 7 | * EV3
lectable PID g +Alarm
+ Remote = Autotuning
oy Direct/roveise
action sslection
Auxlilary output (1)
Bumpless 4
PV
* Remote switch Input Presse | ] 'F-g; 410 20mAdc
(RSW: 3 types salectable) . DEV
=MV
+ Remote/Local SwWi
« Auto/Manual -
« READY/RUN SW2
+ PID auta tuning
<LSH No. ki) * Communlcations
* PID group No.
* DirecURaverse . RS.422 .
« RS:232C

T

Power supply
9010 264V ac

x Optlonal tunctions

A-6-1
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‘] SPECIFICATIONS EEEETT &0 SE T . TR IR T A
Type of Input Thermocouple, RTD, DC voltage, DC current. See the model selection guide for inputs ranges.

Input sampling cycle

0.25 sec.

Input digltal fllter

0.0 to 120.0 sec. variable (filter is off at 0.0 sec.)

Input blas

positioning.

—100 to +100U variable (U: °C, kgllcm?2G, %, and other industrial units, including decimal point

Input Impedance

Thermocouple input:

1MQ min.

Voltage input: 1M min.

PV Input
Current input: 100Q max.
Allowable wiring Thermeocouple input: 250Q max.
resistance RTD input: 4Q max,
Thermocouple input: Upscale
HiiFnaiit RTD input: Upscale (when resisiance element Downscale: Less than —10% FS
or "A” wire of ATD is broken) Upscale: More than 110% FS
Current input: Downscale Overscale output value is settable.
PV constant .. .
. indication system 4 digits, 7-segment LED indication
Storage system | Non-volaliie EPROM | ‘
. Thermoeoupie ATD input: See medel selection guide
Range [typerof inputsiranges].
| Programmable range input (mV, V, mA):  ~1999 10 +9999 (to 3 decimal places)
| £0.2% FS +1U under standard conditions
See the model selection guide table [type of inpuls/ranges].
Accuracy | Provide D19: +0.3%FS :I:‘lU B18 (0 to 260°C, 0'to 500°F): +5%FS +1U.
200 to -45'(:) 2
_}*&4 00 to ~50°F ¢os% FS iU .
| Thermoceuple input: 1, ?1’0 or 1°F (Differs according to the type of input and ranges.)
Data display T N
and setting | Setting range ATD input: 1, 0.1°C or 1, L0.1°F
(Differs acceﬂrﬁ to the type of input and ranges.)
/ Progﬂmmabla range input (mV. V. mA): 1. 0.1, 0.01, 0.001 (to 3 decimal places)
Local: standhu! Direct clfgéﬂh is enabled.
LSP direct change: ey /4
This ﬁmcunncan changm,bs?’ (local set point) without changing operation using the ENT key.
Setting system Remote yatem: Option (m‘tﬁgwmselectable, RSP tracking possible)
RSP tracking: £
4 Thls function copies RSP (remote) onto LSP (looil}aytomahcally when RSP is changed over
y ' Whemer this function is provided or not can be salegned :
sDC2000D | SDC 200 6D SDC 200 2G SDC 200 5G SDC 200 3D-AK-5K-8K-BK
Relay conlact output | Voltage output mmr‘,&m Current output Voltage/currentrelay contact output
Time proportional PID| Time proportional PID |  Posilion proportional PID Continuous PID Heavcool PID
3 PID groups 3 PID groups 3 PID groups 3 PID groups ©Ona P10 group each for heat and cocl
Aulotiining Autoluning Autotwning Autotuning Without autotuning
Control Output ratings Output ratings Oultput ralings Output ratings Outpul ratings
Relay contact: ‘voltage: Relay contact:2SPDT Oulpul current:
output o e ozpz"g'{,‘gdc i phimir it pip sty Type | Output 1 for heat| Output 2 for coal
Resistive load: Internal resistance: 250V ac 0.5A Allwable load resistance: | 30 SPDT SPDT
250V ac S5A 1.5k +10%. 24V ac 2A 5000 Max.
| Applicable motors; Outpul accuracy: ARy (418 20mA de SPDT
M904 » ME284 10.2% (under
inrush cumrent: 1A Max. standard conditians) o 4 14 20mA de 4 to20mA de
Motor feedback resistance: | Ouiput update cycle: gK | 225V dc10% SPDT
100 to 250002 0.25 sec.
Pawer consumption: BK | 4w20mAdc | 22.5Vdc t1C%
S50VA Max.
- Notes: 1,2,3

A-6-2
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e e V,\
Notes: 1. Other ratings
. For SPDT, same as SDC 200 0D
For 22,5V dc, same as SDC 200 6D
For 4 1o 20mA dc, same as SDC 200 5G
Noles: 3. Heal/cool contra 2. Oulpul 1 can be changed 1o cool, and outpul 2 lo heal.
- %)
PID operation 100
(%) sP Healing
ouipat 100 oulput
Inlermal (]
PV - .( }_ ln!:ma_l oulpul ) ) 50 100 (%)
m operilion alge ,’::::’,“: Internal oulput operation vatue
sP vake 0 operation | ¢ (when deadband-0)
output %)
Przoartional band 100
Control PiorP2
output ”
PID1 and PID2 ars swilched internally and B
" automalically. 0 50 100 (%)
PIO1 legled when the internal output Internal cutpit operation value
Healing Cealing wvalue & 50%. (when deadband=0)
PIDY PID2 is'selectad when the internal output
g ! alua & 50%.
(a) Dead band =0 {b) Dead Snd >0 fc) Dead band <0 {d) Output limit action
' . (%) Dead band
o) @ peadband (%) Daadbad 100 = Heating
100 198 - 160 - Coaling high-limil
- - : high-limit
Outpot CoiN vaeseee Cooling
ais g ] Heating \ Jow-imil
i low-fimit
0 ] } - 0 }
] 50 100 (%) 0 50 100 (%) 0 50 100 (%)
/ utpul interaal arithmetic Outpuliniemal arithmetic Output intemal arithmelic
operalion value o HPOILYINQ-: e operation value operalion value
4
SDC 200 0D ; $DC 200 60 ~ sDC 20026 SDC 200 5G SDC 200 3D-AK-5K-9K-BK
Proportional —
bard (P2 0.010999.9 o . L 0.110999.9 0.110939.9
%FS Onv/olf control action is Onvolf control acion is | Onvolf contral action is Onvoff control action is Wa.
done when P=0.0 sible. impossible.
4 : X Type | Output 1 for heat | Output 2 for cool
i aD 510120 510120
& |
Cycle time: A AK — 510120
P 510120 N jfz &= o 5 =
) -
2 9K 110 60 510120
— BK — 110 60
v e
Integral 0103600 o — 0 103600 0t0 3600
Uineigf): PD actionis d PD action is done PD acilén is done PD action is done
Sec.
when l=0. - when e i }-n. when 1=0.
Derlvative 0101200 o 0101200 0101200 “010 1200 0101200
iomls Pl action is dofie - Pl action s done Plactionisdone |  Plaction is done Pl action is done
whenD=0" when D=0 when D=0 “when D=0 when D=0 -
7 | .
:'m:':ﬂu 0100 - 00100 010 100 < 010100 010 100
Ditferaential
gape U 010 100 010100 - — -
. - = 0.51025.0 — -100105.0
% " - -
output % OUTPUT: Saime meaning as %P8 Formula 10'get achial dead zone vale: DZ(U) = F§ x PBI100 x DZ/100
Outgat h‘f_':* 0 ta.upper limit. 0,10 uppen imit 0 to,upper Emit —10 to upper limit 0 to upper fimit
limter | Uspar | | ower mit to 100 Lowsr it 12 100 Lower fimit 1o 100 Lower imil to 110 Lower limit 1o 100
Funétion:- Setiing SP value change raie. smngs(sq pointup ol Satling of set paint down
Effective when SPU0 and SPz0. initial PV 1o SP atInitial PV 1o SP
Safting range: 0 10 999.9U/min. or hour (SPL: salpointup) | | [\ (8Pd: set point down)
Set point 0 1o 9999LU/min. or hour sP» Initial PV -
ram . 4
Satiing: By local SP or remota SP Set point up Set point down
(SP ramp) ng: By /{(SPU) \Lspd]
Initial PV SP»
Time Time
Output action
direcUreverse Possible Possoe Possible Possible B
selection
Auto/manusl Auto « manual: B osel ouputs are seleclable when autoe/manual modes are selecled,
selection

Onvoll action: Onvolf control action of 00 and 6D is possible in aulomatc mode.

.
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No: of channals Standard 2 outputs (EV1 output, EV2 output) and optlional output {EV3 output) can be selected for 8 types
’ of events. The same event can be selected twice.
Output actlon On-off action
Output rating Relay contact SPST relay Conlact rating: 120V ac 1A, 240V ac 0.5A resistive load
Event symbol Setting range Ditferential gap Event type
PV -1999 to +9999 . Do 100U Process variable
bl — DEV -1999 to +9999 0 to 100U Deviation
Event Ditferential gap |DEV| Oto 9999 0 to 100U Absolula deviation
(EV1, 2) MV Lower limit to upper limit % Oto 10% Control output
RSP —1999 tlo +9999 0 to 100U Remote set point
Alarm — — Turns on during alarm display
Autotuning o = Turns on during execution of
'y autotuning
SP -1999{6}9@9 0to 100U Actual set point
On delay time 0 to 9999 sec. for PV, DEV, JDEVjMV, RSP & SP
Stand by sequenca | Selectable for PY, DEV, |DEV|, MV. RSP & SP
: | Netwaork 1'1-10-16 unils max. muitidropped (slave mode only)
Sc: - ml P Mode 7 Hall-duplex
— -"Synch{onizaﬂon ‘Start/stop
/ " | Teansmission Balanced (ditferential)
. [Tpe Serial
RS-422 erface’ Signal “;B 3 transmit/receive lines
communlcailons% syste -’}‘Tiansm‘lgsiq),_spead 1200, 2400, 4800, 9500bps
/ Communication distance | 300m max.
y z Others Conforms to RS-422.
Nota: 4. CMC 400 - "Chdracgr‘:mf“quraﬂon 11 bits/character
protocol converter is 7 \ 4
used for RS-422 Format 1 start bit, even parity, 1 stop bit (standard)
Optional | ommurications. Data lengﬂ};'“ i 8-bit binary
iunctlon\1 \ 'Natwork ; / Peer-lo-peer (slave mode only)
m ation
systen d Mode ?f ~N Hall’-duplex
i 4“3Yﬂchronlzaﬂm—,, ». | Starvstop
= Transmisslour == Unbalanced
NE= _f
= | Type T e Serial
o e T g
RS-232C _ |interface ~ | Slgnailine | 3tansmivreceive lines
e communications | system Transmission speed 1200, 2400, 1800. 9600bps
Complate Isola- 1> ‘Communication distance | 15mmax.
tion batwaen
o] w Others Conforms 19 RS-232C
put {excapt il g Character configuration | 11 bits/character
RSW input) | Message o — o " =
' characler ormat 1 startbit, event parity, 1 stop bit (standard)
Data length 8-bit, ASCII
Event (EV) EV3 gg%c_glcaﬁons are the sams as those in EV1 and EV2 except that the output contact is
Fdndbiort Three items can be selected lrom non-aperahon auto/manual, remoteflocal,
Remote Switch READY/RUN,AT, and LSP-No. PID No., difect/reverse action.
Input (RSW) Input 3 channels
Inputraling |Ory contacy; Off terminal voltage: SV+1V, Turmson.currenty BmA £2mA
Optional Type of input 110/5V dc or 4 to 20mA dc seleclable (4'to 20mA is defaplt)
function 2 Input indication :
accuracy +0.2%FS£1U under standard conditions (FS: 1 to 5V or 4 to 20mA full span input)
Remote setting Input sampling | 5 5
(RSP) cycle eusee
Input digital filter | 0.0 to 120.0 variable (Filler is off at 0.0.)
Input scaling Indicating values corresponding to input 0% FS and 100% FS can be set.
Isolation Complete isolation between RSP input and PV inpul / MV output / AUX output.
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Type of output | Select one output from PV, SP, DEV, RSP and MV.
Output raling 4 to 20mA dc Allowable load resistance: 6000 Max,
" : ;
Optional Auxillary output Output scaling An oulput value corrawdlng to 4 to 20mA dc can be sel. Reverse scaling is also
K possible.
functlon 2 | (AUX)
Output accuracy | £0.2% under normal conditions
Qutput updale 0.25 sec.
cycle
Rated power vollage | 90 lo 264V ac  50Hz to 60Hz
Power consumption | 18VA under standard conditions
Insulation resistance | 50MQ Min. by a 500V dc megger between case or ground terminal and power terminals
Dlelectric strangth 1500V ac, 1 min. between case or ground terminal and power lerminals
Vibratlon reslstance | 0.5G Max. (10 to 80Hz in X, Y, and Z direclions, 2 hours each)
Shock resistance 50G Max. in vertical direction, 3 limes, while packed
Allowable amblent 0 to 50°C
temperature y
Storage temperature | -20 1o +70°C
General
Specifica- Allowable amblent 10 to 90%RH
fione humidity

Construction

'Mask: Multilon Case: Heal resistant ABS resin

Color | /Black, eguivalent to Munsell code N2.5
Mounting Panel flush mount

Instaliation | Vertical plana £10°

Welght pr ox 1kg \

Standard | Mounting bracket: 1 set Part No. N3174
accessorles Unit indicating label: 1 sheet Part No. N3132
Auxlllary parts Dust cover: _Part No. 81401330A

(optional)

£ DIMENSIONS ESZE8%

Soft cover; Part No. 81403361-001
> 2 - ] v

BT A

lin mmi

Terminal screw M3.5

Man AEM AT @TH

v Lvi Lvi o0
[ et L s |

~18 88 8

9%

BB

5

(104x104)

B &

56|

Packing, dust cover

81401330A (option) |j Attached mounting brackel 538
| N-3174
Panel Cutout: B
€
38
e3¢ 2 7 min. (HofZontal mounting) 46 96x(N—1) | 48
=3 5 1
I g _g § {1 (15 min. when the dust cover Is used.)
- —
@ =74
oo
3 41 )
425 A
(96xN—4)
— No. of mounted units

Vertical and horizontal mounting panel cutout
sizes (recommended)

Panel cutout size lor closed mounting
(recommended)
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-] MODEL SELECTION GUIDE 3g3iTs A G S S e T I TR
W[ v][w][vn] exampie: sDC2095GK03A00701
I ]Hm]  exampie: soczegsaosagprot)
| I} ] v v Vi Vil
Contenis
Basic | Control | Input type| Power | Optional | Opiional | Addilional ( O: Included, -: Notincluided)
Model No. | acllon rangs | supply |lunction 1 | lunction 2 | processing
SDC 200 Digital controliar
oD Time proportional PID: Relay contact, 250v ac 5A, resistive load
6D Time proporticnal PID: Voltage 225V dc $10%
26 // Position proportienal PID: M/M drive relay contacl, 250V ac o.5.ﬁ 24V ac n_SA!
resistive load
5G . __| Continuous PiD: Current 4 to 20mA dc
i F Oulpul 1: Time croportional PID: Relay contact 250V ac 5A, resistive load
3D |
1 Ok : Time proportional PID: Relay conlact 250V ac 5A, resistive load
AK Tr Suldds Tima proportional PID: Current 4 to 20mA dg, resistive load, max. 600}
y Oul ’4_2? oroportional PID: Relay contact 250V ac 5A, resislive load
. pul i2 Genlinuous PID: Current 4 lo 20mA dc, resistiva load, max. 600£1
5K .
T— J Oulpul 2: Contiauaus PID: Current 4 to 20mA dc, resistive load, max. 60002
1 [ Quipul 42 Tima proportional PID: Voltage 22.5V dc $10%, inlernal resistance
aK qp— - 1.5k £10%
> . Output 2: Tims proportional PID: Relay contact 250V ac 5A, resistive load
. > ‘Quipul 1: Centinuols PID; Current 4 to 20mA dc, resistive load 80002 max.
BK y / / Qutput 2: Tima proportional PID: Voltage 22.5V dc £10%, internal resistance
f 1.5k0 £10%
Selected from | 5 7Y 7~ L Ll <
Table 1. W " "
A y J 2= | 90 to 264V ac, 50460H2

Mone

_BS-422 communicalions provided

=
.
i
]

" |/ | As-232 communications provided
D 11 va ,fv";_ SE‘TM m:: A::’;:z'ly Application control action
i | evwa| msw | msp | aux |oo|2c|sa|ep|sD|AK|sK|eK|BK
=] N - = ~ |ololo|o|ole|o|ao]o
£ 7] —SF=v4 © - - |lolo|lo|olo|o|ofo]|o
o — sy o = - lofl-lolol-|-]o]-]-
03] ﬁ o o - |ojo|o|olojolo|e]|o
- Tz 7 {60 ) - |ol-]e]o]-[-]o]-|-
2 05 - o | £ | o [o|o|o|ojo]o]-|o]0
b Ot | © |O|-|0]|O|-[-|-|-]|-
« i o7 z g;!i';'n.Jooooooo~oo
m 08 o| o | o o |o|-lolo|-|-]-]-]-
. 01/ None :_,_
D1 With lest data
T1 Tropical reatment

81 Tropical veaimeat with-lest.data. -
K1 With acid reaxment.
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Mrgg.al Type of Input Range Resolulion P\;;i;r;ga r!:glgli;
T44 Thermocouple T(CC) —199.9 lo +300.0°C | -300 f{o +700°F 0.1°C F. 6
K04 | Thermocouple K(CA) 0.0 to  400.0°C 0 to 750°F 0.1°C 1°F 12
Jo8 | Thermocouple J(IC) - 0 1o 800°C 0 to 1600°F 1°C 1°F 2
EO08 | Thermocoupls E(CAC) 0 1o BODC 0 1o i800°F 1°c 1°F 1
KOB | Thermocouple K(CA) 0 to 800°C 0 to 1600°F 1°C 1°F 1
KQ9 | Thermocouple K(CA) 0 1o 1200°C 0 1o 2400°F 1°G 1°F 3
U13_| Thermocouple N 0 o 1300°C 32 1o 2372°F 1c | 1°F g | oue
Y13 | Thermocouple PLII 0 to 1300°C 32 to 2372°F 1°C 1°F 10
R16 | Thermocouple R(PR13) 0 1o 1600°C 0 lo 3100°F 1°c 1°F 4
S16 | Thermocouple S(PR10) 0 o 1600°C 0 to 3100°F 1°C 1°F 5
B18 | Thermocouple B(PR30-6) 0 1o 1800°C to 3300°F 1°C 1°F 0
D19 | Thermocouple PR40-2 0 lo 1900°C. 4| . (0 o 3400°F) 1°C 1°F 8
w23 | Thermocouple W(WRe5-26) 0 1o 2800°C. | 0 to 4200°F 1°¢ 1°F 7
F50 | JIS '89 P1100 (equivalent lo IEC&DIN). | ~200 10 +500°C__ [ =300 to +900°F 1°C 1°F 20
F48 Z ~199.9 {6 +200.0°C | =800 fo +400°F | 0.1°C 1°F 21
Fa2 : — ~100.0 ta +150.0°C | —150:0 to +300.0°F | 0.1°C | 0.1°F a2
F36 . o | 500 to +200.0°C | —50.0 lo +400.0°F | 0.1°C | 0.1°F 31
F33 ¢ @ | #0010, +80.0°C | —40.0 to +140.0°F | 0.1°C | 0.1°F a0
Fo1 ’ & 0010 1000 00 lo 200.0°F | 0.1°C | 0.1°F a4
Foa . & 4 0.0 o 300.0°C 00 to 600.0°F | 0.4°C | 0.1°F a3
F05 - o | [o0ts00C| 00t s00°F | o1°C | 1°F 29 | oo
P46 | JIS'89 JPI100 (ld JISP11Q0) . . | =199.9 to +200.0°C | =300 1o +400°F | 0.1°C 1°F 22
P32 . T 7 7 51000 0 1150.0°%C | 1500 10 +300.0°F | 0.1°C | 0.1°F 26
P36 - | =500 to 4200.0°C | —50.0 1o +400.0°F | 0.1°C | O.1°F 25
P33 e 4 . | 40010 +60.0°C | ~40.0 10 +140.0°F | 0.1°C | 0.1°F 24
PO1 » L | oot 1000c| 00w 200.0°F | 0.1°C | 0.1°F 28
P03 : rF Iy 00 fo_8000°C | 0.0 10 500.0°F | 0.1°C | 0.1°F 27
POS - " 0 | o0 stogec 00 10 900°F | 0.1°C 1F 23
CO1 | Curent 4to20mAdclinear . |~ Programmable ,—1999 to +9999 - - 40
L02 | Voltage 1010 +10mV dclinear .| - - Programmable ~ —1999 to +9999 = = 42 | select-
MO1 | Voltage 0 to 10mV dc linear _| ——Programmable_.—1999 to +9999 - = 41 able
Vo1 | Voltage 1 1o 5V dc linear - | Programmable _ ~1999 to +9999 = = 45

3 & -

\"J . - ;\J A

|
-t =
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Instrument Notes: 1. Oplional
power supply 2. Always use an auxiliary relay when a 100/200V ac
type Modutrol motor is used.
9010 264\:an Recommended Modutrol motors MOO4F, M6284A, C, F
require no auxiliary relay.
Nolse Shicldod .
filter GND GND EV1 output EV2 oulput — OQutput

(:alay conlact) (rolay contact)

PP PR

I—O

()

0D (Relay output) type

WNC

PV Input P in|

@@@.@.
=

Output | I 2
r Load .
©0 PO @6 @@ o [=o T
Communi- 'y Signal-
t.‘alion L3 I'_— RSW *1 i /AP/ :aﬁ]eg;:m -
. @ @ @ @ @1 3%2 s@ﬁs sv;m 2 - 4""/,,4 ?;ﬁylcon[am SV"S Ejvanl :—:_,:;ance
: & ipi 60002 max.
L ﬁP ,
® eI G A

"1 e

@@%l@@@%?

2G (Modutrol motor drive outpul) type

— PV Input ﬁg C?\E‘ ¥ T G
T/C type RTD typ @ i ,24@ @ @ 1
o ® @6 2

S

+
Signal-

SR

OOV DO

Modutrol motor

receiver

4 to 20mA dc
Load
resistance

MS04F, M6284A, C, F

6000 max.

‘Modutrol motor drive output *2 Ausxiliary
. _ output
o I3
— 5G (Current output) type
- ¥ e ————— -
— RSP Input *1 | RSW W N 3 ?ﬁl P
4 to 20mA dc type 1 to 5V dc type <l ~
& & @% DB ® O] 22 ==
). | RS 5
=’ ] :;_7 T { e ‘ Load = _,.
20 92 & SW1 SW2 SW3 COM i X -1 | Signal-
: — =t L & $ f "| recaiver
Signal Signal S i EV3 Event 4 0 20mA dc
generator ge r oulput Load
4 to 20mA de 1to5Vdec resistance resistance
6002 max. Conlact rating 6005 max.
50V ac 0.5A =
Note 5: Never apply a vollage to the cufient terminals. gt‘l";z:“ ? -1“ g:;‘g't?”

"1

—— Communication.*1

Taridem station SDC'200 Terminatan station SDC 200

RD SD SG g 86 dica (86
0.0 8}, . 1068, ., 19

SD RD SG I+ — 6 T

Personal N

o Protocol Terminaling
g"ln'r'p""" converter resistor
220 10 2500 1/2W
RS-232C RS422

-

A—-6-—-8
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Output
6D (Vollage output) type 5K (Heating/cooling: Current + Current) type
+ - NO NC A + - ﬁg o T
@@@65(%@1@ CHORER RO CKCRUNE)
= ) | T | C >3 D L ] C D

i Load| & S S]+ = Load| s

al- I Signal-

SSA Load reg'a‘.-ver raceiver
EV3 Event 4 10 20mA dec EV3 Event 4 lo 20mA dc
output Loa‘d oulput Load

Voltage rasistance resistance

oulput Contact rating 60002 max. Contact rating 60002 max.
250V ac 0.5A 250Y ac 0.5A
-1 Healing side - Cool side
currant output current outpul

’

3D (Heating/cooling: Relay W Healing/cooling: Vollage + Relay) type

iﬁc?gnﬂ [ ‘ : - o & e b o=
00ee . | lgeesvonone

@ Load ’ ‘;“} ) ‘_ - Load@ -

<( \
A A ) y Signal-
- s - | SSRLead receiver
Heating side Cooling s 410 — Cooling side 4 to 20mA dc
Ralay contact Relay ) (&, ,d \ Relay contact Load
output output N — ¥ side output resistance
Contactrating  Contact rating M ) tput Conlact rating 6000 max.
250A ac 5A 250A ac 5A Dd s 250A ac 5A,
o g \* Auxiliary
g y i output
Rl \ &
AMADEN
ESS USRS
AK (Heating/cooling: Current + Relay) mﬁt——'_h_‘ BK {Heating/cooling: Current + Voltage) type
Py L 7/

+ - NO & NC| __cedrioy Jy-‘\?” BRIy + = + = + =
@ M @ @@ ®® @ | DYERCORORCECRTCEC)
L = —_— = = 4 < =y C o~

— — 4 Y
sig.tlal- i s L Tk = = i el ~
E Signal-
recaiver . SSR Load rd‘glh*ar
4 1o 20mA de Cool side ‘ 410 410 4 1o 20mA dg
Load Relay Load Load Load 5
resistance output resistance resistance Cooling side resislance
60002 max. Contact rating 60002 max. 8000 max. i "9 60002 max.
250V ac 0.5A ‘age oupia
Heating sida . Auxiliafy—" “Heating side Ausxitiary
current output a q I ip q E] I S{W S output
f l I -.‘ *1
o1l TW 0 o1 O

7@I‘il\cf']fﬂ\‘l NIUARINEIRE
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1. Isolation

The section bounded by a solid line (
rest of the circuit.

The section bounded gy a dotted line (
the rest ol the circuit.

) is isolated from the

) Is not isolated from

i e T e fdechiuil S o L abate A AL YO
s :mm&.ult Pt R MY AT LR

Motor feedback

Loader Interface Paotentiometer input
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R SRR

4. Grounding

Ground the SDC 200 at a singla point 1o GND terminal 3.
Connect no Jumper wiring. Prepare a grounding terminal board
separately Il grounding of a shield wire is dilficult.

Grounding type:

At least category 3 (1000 max.)

Grounding wire:

Soll steel wire (AWG14) of more than 2mm?.

Current output (Control output) Grounding wire length:
Remote setpoint 20m max.
Current output {Auxiliary output)
Shiaki GND
Vi Control ou
Digital oltage output (Contr tput) € -
irciut lerminai
St Relay output (Contral output)
PV input
Event output 1
Event oulput 2
. = O
Shield
Remote switch input Communication VO J -
;i e _— l 5. Wiring operation
. Power su nolse < :
N i // (1) Do not bundle the rimary and secondary power lines together,
(1) Moise reduction techniques and do not run them in the same wireing conduit or duct after
Always use a noise filter to suppress -t ‘as possible the carrying out noise countermeasures.
influence of noise, even if noisai vicus. P (2) Run the input/output and communication lines more than 50cm
= 2 from drive power or power lines of higher than 100V ac.
Instrumant power supply Moise it F i) i ) Do not run these wires in the same wiring conduit or duct.
= “® 6 Oheokafter wiring
I-@ 1 . After wiring, be sure to check the connecting line conditions.
=L o 4 | CAUTION: Incorrect wiring may cause Incorrect operation and
v b instrument failure.
(2) When noise Is obvious Y l/J_
If noise Is observable, suppress It by using an insulation trans-, .
former and line filter. N — =
4 >4
" 4‘-/
Insulation ad-t Sdda
translormer P —
instrument 100/100V" Line fiter mﬂ&ns’asoimn ’!’:”4”'1/‘
Powsr supply 00/200V (equivalent to TDK's ZAC2205-00U) =
100 to 240V ac N — —F
1 @ 7] W, def =
j"g . 'C'8°’”~‘//"é G-
> @ @
b £
- - - J"
- —— ) JJ
Other circuit - nd - Ground AN 2
— -— E}
|
3. Nolse < -

Possible noise sources are:

Relays and contacts, electromagnsticrcoils, solenoid valves,
power lines (specifically, those higher than 100V &e), motor com-
mutators, phase angle cofffol SCRS; radid equipment; welding
machines, high voltage ignition devices, elc.

(1) Suppression techniquies for quick rising noise
A CR filter is effective for quick rising noise.
Recommended filter:
YH model No. E989010001
{equivalent to Mafsuo Electric 953M500333311)
{2) Suppresslon techniqua for nolse with large peaks:

A varistor Is effective for reducing nolse with large peaks.

Howaver, care should be taken to avold shorting if varistor Is laulty.
Recommended varlstor:

YH model No, E968010471 (for 100V ac)
E968011821 (for 200V ac)

A-6-10
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WORKSHEET FOR SDC200 SETTING

CLIENT: BTG
APPLICATION
(sTofelefolol TTTTTT L 1] e
SELL'S MAN
[TAG NAME: |oare
1. Selup
Indication, sel point Indication, sel point
o, { value al the delivery ltem Client’s set point Mo.| valug at the delivery Item Chent's sel paint
time lrom factory time Irom lactory
K - Manipulated vanable in = T
gl il i 1 0% ey oek [_L- ! I i B I I 2 cass ol PV over-rangs r{_ P2 I
. 1 SETUP change nat _ 0 to 100 (Time
l [ g1 % ::;‘;q«::?a:::;l:;:w'm‘ I ' [ 2 l l— !.; proportion type) boded
1 2 LSP value changa 3nd LSP No i -10 1o 110 (Current
B g oo 1 / rageriion type)
' e
W e
— Temperat unit p - _.A 0. Bumpless 7
[ e l 0: Ci:nnllgﬂﬂ._ ‘a.? A [E’ g-r f /;,«‘1@1 T 11 Preset £ |
1 St = t | i - Presel manual value =
i |
2 o Set by T/C, RTD' W I | 0 to 100% (Time [ cl I () r
rpus s — J LT proportion type)
l:[:l:B : . ‘ : = | -10'10 110% (Current B
:—v" oy proportion type)
Control action : 1 . MVI value in READY [,_ - | = i
ll': 3 [ 0: Reverse aci ! [E-L! ; &5 l made HE I -1
3 1: Direct 35 % 0 to 100% (Time
' ‘{- i 31 | eroportion type) i I
% =10 to 110% (Current
% proportion lype)
i MV2 coal valus in =
4 E’ AEADY mode E & |
0 to 100% (Time
proportion type) l ! l
-10 te 110% (Current
! ¥ praportion type)
=
READY event =
0: Funclions rL H [ % |
5 1: Does not lunction I l
RSP input type =T Y
0: 4 to 20mA = 18]
0 i “ =+ 1: 1 to 5V 1 |
near v 5
v l C|& I I -1999 1o upper limi B=a
0 - - = ASP input lower-limit = =
l J Ig St W L setting { gl I | < |
=k -1539 1o 9999U ' {
GERR|EEEC Enm| | A
7 PR B [P ™ v v o NS = RSP input upper-limit ——
i lulu!b ~ I .4 *I diche | setting r;_ <o
\ 201 1== Tt Z— | 1999 10 99990 1]
- \ o 1 l I
—ret i it v
¥ i ] — — -
| c|s I I o LSF Ei —1 : — Type of auxiliary output ]
=1 | 1: Only, LSP is used o 11 I 4 M o PV olai
o a SP value Is - ) I?J—— e 1. 5P
s S e [T i 5 |z oev L1
g » =— | % RSP
ara u it
3210 PO lo LSPT 1o »_\uxillary oulput lower-
ara used and naithar e } = limil setting
SP value nor PID 22 i | l"' -1999 to 9993U
group is changeable. HIN
= SP limit lower-imt | M= 1 o Fos “Auxiliary oulput upper- A
C12] [ Afendstorortiod o hoiae [LER nl o |l b, [ £F2ds Iy drms seuing HEE
[
9 ..m 1 I; | [ B 28 i = -[3 1899 to 999%U | | |
) g p RN J I}
e — READY auxiliary output —_——fr gy = =
— SP limit upper-limit =l 2| u : aggered s T =T (R I—
HERE Cowertimi 1o 10owes || £ [ & fo e | 0: Duipuetgin s £)z|
10 1 conlinuad.
™0 iy OF JA0Q0 - " " I;.@u;;n’l,:wo_! aux- * | 1
l AR N Wiary” oulput
= ; [Selling of manipulated | (=1 —.| Presat READY usiliory =T oie
| E ' variable In case ol PV oulpul valua 1= | <=
" 51 | over-range -1999 1o 9999U i |
o 0: Not set 1: Sel !
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Indication, set poinl } y Indication, set point
o | value al the delivery Item Client’s set point No.| value at the delivery item Chent's sel point
time liom lactory lime Irom lactory
| [ 21« LSP seiection quantily and -1 = | < j - :.l T Communication address i T T
[ e PID group selection by L e - | = | 0, 1 to 254 (= = '
[ l [.-\ external swilches 0. 2, 4, 8. | l | n | l = | I E
o PID1. 3. e
M= SW1 allocalion = v issi -
tclelz] ciela 13 E1IET IR ' e S EIE
K= = | T Tt | 1:4800
i EL‘_ Ll il &= _L_{___I;—_'_ 2:2100 I
3.1200
=] =] = ] SW2 aliacation - o=
Lie|s tlelo c code ) =
J - ‘ A I 0:8-bit even parity bits L | = l = l
i ]'—' : 33 1 stop bit
1:8-bit not parity bit I I I
- =y SW2 aitocation = = | 2 stop bils
HEE HEE
" Rl B - = Thermocouple cold junction = =
| | ]5 AUar [C] 28T ] | compensason [E]S]E]
HeaUcoal aliocalion L\ ENF f H [ !r\ 0: Internal I ' I
u_ 3} S & i tent 5-tack | E 3- 'ﬂ. 3 f ! o 1 External
1: 1=Coal 2—-Heat 3|
11 Ia Fid
== _—
. - — - . - - . .
Parameter — 7 ——
Indication, set point - | Indic 1 paint
0. value at the celivery '/h T int No,| value at cil'
ent’s set painl , u elivery Client’s s&t point
time lrom lactory _/ time from factory hem
= PV filte = % | ON/OFF cantrol diflerantial T
(] TeTe] o8 EHEane | g el IR T
[-ﬂ - Fi J " I
(=1 1Y)
Pv 5 1 Position proportional dead
lﬁ =} [ H | #A | | -100 to 100U 8 3 1 s l_d S
I l = = 4 0.5 1o 5.0%
S \ .
- | £ sl RSP Head/ccol dead zone
! ¥ ! I — 0.0 10 120.0 =100 to 50.0%
[ o]z
RSP Event typa { = | o [ i
|;- bl :JP‘ -1999 to 9999 Event types clE L i
I [ ‘S' (See note) 1 | ]
Time propontional W 1 Event 1 standby =T 3
o - <
Sl cycie (Cutpul 1) ] H 0: No event standby func- [[ = | O |
[ ] ],—. 5 to 120 sec. ( tion is provided. I I ’
L 1 to B0 sec. (Vi I.lgl 1: Event standby lunction
is provided.
Time propartional oulput- ]
[ AEIE l cycle {Outpul 2) Event 2 type l o i r:
g Event types ] &
l I ] In ?::\;? ”“"(,:'::g.’ "ww (See nate) I I
D sec. _L
= ._I. oS J
% o d /| Event 2 slandby - |
7 08B 1 @ 0: No event standby lunc- IE o ' =
.n i ; tion is pravided. [T
w gl { 1: Event stanaby lunction
— — ‘ is provided.
. Auto 1 A r e 3
ale 0. AT is Aot run, s Bl i = i Event 3 type [.: ..l:a[
"[ l I,-, 1: AT is i is Event types clje]~
| 120 AT scarcely cause | l I {See nots) I I I
overshooling
Initial output E =
" = " vent 3 standby =
Ir ulu[t 0 to 100% lf OIU [ ’_Edlal O:Nuuvmlstanahyrunb[‘l: DIL:‘
ol -~ In [ ilex F 1 ten i provided.
I I L} 1 [f ! ' A | I I _ 1= || 1-"Bvent stanaby tunction
- = T i r | is provided.
= ) | Raset PID y ! |
-] 2 ; s ¢ ) v i : N Yo ey 8 4
l 2l I [ i | g [0: Wnen SP s salacted, Gl i I ifd Note 1: @ PV direct action 1: PV reversa aclion 2: Davialion girect
[ t |__.' PID operation is | action 3: _Deviation raverse action 4: A&goiuh valua davialion direct action
Inltizkzad. 5: Absolule-vdlua davialion revaras action B MV direct action 7. MV reverse
1. When SP i3 selected, action, 8: RSP direct action, 9 ASPevasseaction 10: Alarm 11 Auto tuning
P'ﬁ_"mﬂm Wwﬂl W W e
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Indication, sel point Indi N i
0. ‘l'l:zclxtlmmi‘a :l::,a;uy ltem Clienl's set panl No. :}'::En:;j:::hél:ﬁi‘;’:::v ltem Clienl's set poml
[-]-T¢ | ‘?;35?;‘:":::'::"‘3“ [= ll‘iIL RIEERE h Green bell lamer i (z[s] -1t
Lo BT T LTl swvag > | EeLT2
e |CLE] B | B
' 1RE
St |BIPLOL || | Lole] [ oo | o] [ole
L1l [S[5[5] | ¥ (11
118" S880urmmin. ERE [Tl T || samaso"" Lal”] |
s ‘ I v e [ ]
| R R | s
: 0.V/hour —
R - ;"'_'—‘. ” S — o .
. Event A/ '
Indication, set point - 4/l ' Indication, sel painl
: ;:::e“;l mmf'a ’g::;;eq Item ﬂ?ﬁr’s snlraainl No. ;Ilmg h:;'m !h‘eicl‘:__:l'l;ery Item Client's set point
R A A TR RS
1k an = S| Mv a0 to 10.0%
|S EJ I Evenl poi 5 . ld l.-l lF'T nEv;nlg;ggn;:;lw lima ]'a, 1'—] ! [
4L | g N G| L
ERELL™ =% J [Eerif [ERE =" |Erel
REEE ylAde] L1 5 [ 1]
Al A L
[B]2TsT 0w o ie uclF - sEdEls ¥ NEIN| by r-aaal  FINE
[T [5]|mnon —Er il | ][0 | 11
RIS TS 2] | o oriee < A TETSTS TN 0 i sy 05 1 o sy
i I = Mv‘:-p.a 10 10.0% lggl{“%'; 2@1 ';‘: -‘l:;; :: sust:u“
. PID v \Y7 T X ] ]
Indication, set point —_ 1 T indic ;
; ;:‘h:e"a;mmrgag:!ri;m jum m.mm j h' melfanl:‘m;f%%ﬂy Item “Client's set point
lP ] ; [ g?ﬁ"}fﬂf?ﬁ.' IP = I", [O h] s 7 Minlpuln(.d1variahic L __.'[ | i
2 . upper-limit < | il
AR | R [T | s | 2L L]sls] [uannie o < [ 1]
CEC A es= 9 | IEE Rl L 88
| [ [5) WL | LT HI||'|-‘; GRS EEEE
ALl el e o L lslsl o L]
AR N T RO, | PIETRRees |-
TV - el T A JLEL e =
1ils 10 10 upper-imit % (GP) 18I | WEER s TBE
| T17]z] L]z L1
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Indication, sel point Indication, sel point
Na.| value at the delivery Wem Clienl's sel ponl Mo | value a1 tne delivery Item Client's sel poumt
lime lrom lactory time lram lactory
= Derivativa lima 2 . f Integral ime 3
0 IID' Ial 0 to 1200 sec. [Tﬂ’ 'IEI_ “ll' ']I-:"l 0 10 3500 sec. . =12
L[5 ] WL LR
Manipulated variatla : " Cenvative lima 3
(o]t ] -] 2] wworimiz" olel-12it| |BI=T1] om0 [e]-131 1
I =110 to upper-timit % (TP) 15 T [ =y
10 ot | | -10 to upper-lima % (CP) i | i ] a
..n = A0 | = = Maripulated variable —T o =
L | el 3 | | jewer-imit 3 G- s |
TR T Manipulated vanable T i i T=1| 0 1o upper-limit % (TP) T
e “ = || upper-imit 2 ol & =l |» i I | =[] -2 o upper-iimit % (CP) |
L ;—-l =1 | Lower-limil to 10G% (TP)
1" | L= | Lower-limit Lo 110% (CP)
' I Il
L L ~ Manipulated variable S T
—— - vpper-hmil 3 Gk el i =4
= Manual resel 2 =N 0 Lower-limil 10 100% ) T
~1E] - | 2] 0w 00% j o &"' ! Lower-limit to 110% (CP) 4
12 & L S5t
S|8 il Nu ) iltls .
Proportional band 3 v;;i i 1'4‘ =T _ [ o || Manual reset 3 -l -13
1 0.0 1o 939.9% ! | ! 1 [ =) G 12 100% e I A
0.1 to 999.5% ' » 3 v clm | } |
-~ |
L - .
. SP selling
When one LSP is used.
Indication, sel poinl
No. ;::;:u{‘a:m!h': g:l;;tw ltem Client’s set point
[ 5 2 I ( LSP setting v LSP & value &P -8
cC|m
BEE | 1]
| - SIP' RSP setting ¥ LSP 7 valus s[el-12
L
c PID group 3 tho RSP value = S| o
. HE [ (When LSP is Used.) i)
Pl il ¢
_Teclo PID group specil on P10 group specification == ] o 0
4 I il XL l (Wnen RSP is used.) A (When LSPO is used.) 311 =
REEE , [ 2]
o —
PID group specitication o ‘ E
When eight LSP are used. s CEPY i awd) 5| i |
Indication, set point | . | ,D
o. v‘:;w'a! the delivery T R —
time from lactory y s
. 1 PID group specilication clol =
[ 5 ,01 > l o LSP 0 value {Wnen LSP2 is used.) 5] [-12
| ol
BEE] ; ZEE
“‘j P10 group specification al -
i § 3
sle I = I ! LSP 1 valus {Wnen LSPJ is used.) —
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