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## 4370378121 : MAJOR MECHANICAL ENGINEER
KEY WORD : INDUCTION FURNACE / TEMPERATURE ESTIMATION / HEAT BALANCE /
INDIRECT MEASUREMENT / HIGH TEMPERATURE
PRAPHUN PIKULTONG : TEMPERATURE ESTIMATION OF MOLTEN STEEL IN
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CHANCHAROEN, Pnh.D. THESIS COADVISOR : ASST.PROF. MINGSAK
TANGTAKUL, 123 pp. ISBN 974-17-0865-3. |

This thesis aims to develop a temperature estimation system for induction furnace
that can monitor the molten steel temperature continuously. Direct measurement using
thermocouple cannot measure the temperature continuously since the temperature of the
molten steel may exceed 1500 °C. In addition, there is impurity. The life of the thermocouple

probe is short if submerses in the molten steel for too long. The proposed technique

- . estimates the molten steel temperature from the power input, temperature and flow rate of

the coolant, and the temperature at the wall based on the heat balance equation.

The estimated temperature is compared with the temperature measured using
thermocouple to demonstrate the accuracy of the technique. The maximum estimation
error is apbout +/- 8 °C. The mean and standard deviation of error are 2.42 °C and
3.44°C respecﬂvely.

Temperature measurement system has been installed at the Scmboon Malleable
Iron Industrial Co., Ltd. The one-month test indicates that the system could reduce the cost
of e_'n__e_rgy and thermocouple probe by 583,279.07 baht/year. The expenditure is 137,042.80

ba_ht which results in the investment return of 0.23 year.
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(3) naoulHmdnuaziafilumaunssieazans Wnanlszunns 35-40 w1

(@) Wemdnuaseilazaromuauda Witle i laetlaadadundi NO. 1 (kw=0)
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AdaniumnzaniugUnsnifiseaniedaviali uazdwANLANFATaIR LM IRseINTg

L)

et ludosdoniumeiludilavialy (Geuanalusisnai 4.1)

< - - -
M99 4.1 slauaztwenmpiveanefiumlida

_ WWnEIN 30% lauen (+) 2500-3100 F
®  uwvE E;% Iﬁaﬁa&-f I 77?370—1;00 c |
VAW 5% FMdan (+) 3000-4200 F
¢ aauau 26% @den () | 1650-2315C
| Tasidlen (+) 200-1650 F
R ™ T e P T S
WAN (+) 200-1400 F
’ ﬂ'aumzm_mmu {-) 0 k. _—95—_7_6(5723 -
TAsdiaw (+) 30-1830 F
ol agﬁﬁé;(-) | 0-1000 C
ulasda (+) 200-2300 F
YT o wme | eaor |
WANRATN 13% ToiRes (+) 930-3180 F
T e | soodmoc |
WNNBUN 10% T9Ren (+) 1800-2640 F
NI IVIED e
NAILLAN (+) -330-660 F
N T LI VI | odatd 10y

" (3) ACM 3300 1AtaaTamdasliiin (aunsniraslsaa)
1309 ACM 3300 (huriesiinanlne 38 Power Measurement Lid. Tutlszing
wauen Tnowriasiidandusy Model 3300 ACM (fauanslugtil 4.3) fiAammnunsa
T lunsdasndsauluia msaaelndia Arasiusnednguarnszualiin drusulnia 3 wa
fReLARILALLUAIAT uarilszuuAeansdialusinaea Modbus (uaziRuALanIBt 1

NIARUIN T.)
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gun9nd ACM 3300 HarldinamasnulintioudiinimasulaneAiwasanuluia
tlaudndnldazdellduriasnaniiowaidouynaaciiolilsinaes Modbus luluua RTU

T HNURANLLRY 485/232 ARURINLADT

gﬂﬁ 4.3 ACM 3300 1#3aa)anaenulvin

(4) 485/232 pauImaT
gunsal 485232 peunimAeiildFundn NUDAM nastulngLU3EM  ADLink
Technology Inc. 1 ND-6520 (faudaclugtil 4.4) Wawiuulasdyanmuannssusiie
e RS-485 lihilu RS-232 iethdeyadngiinsnenfiameinsteasiu wiaada
 wFeliin ACM 3300 uaralneaiingouunil NuDAM $u ND-6018 aznsvintinu

e it =t ‘
oAl (ﬁ"lﬂﬂt&’t‘m@LL&@Q’BQ1‘LAJ‘HﬂNuﬁﬂ q.)

Eret
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-~ (5) m‘?ﬁlfaaﬁmmﬁmapmmnm@ﬂuﬁmﬁ@ (NUDAM)

Lﬂ?mt,ﬂ?’;m%umﬁmmwmmnm@ﬂmﬁﬂﬁjam“ﬁ uanlae U3 ADLink Technology
Inc. 1Wiuatnsnd NUDAM fu ND—6018 (ﬁqmmlugﬂﬁ 4.5) sudarandamefindldla
{nneia NuDAM §1 ND-6018 uﬁqﬁf;mmm?”mﬁﬁmcmmlé’ 8 Gavdtyrunnu Tua NuDAM
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Falusfa NuDAM fxuﬂnmnf?m@gmuqﬁt,t,@’fqﬁammmf?m poNe 1as nTTud uas
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viuadryaunoudnldvataAntssnaudas £15mv, £50mv, £100mV, +500mV, £1V, 2.5V
(sreazidaeuansaglunianuan 1.)
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319 4.5 NuDAM §u ND-6018

(6) Lﬂ?@ﬁmﬁmm nstua (Ultrasonic flow meter)

| wiasiadnnslua Dhartesiudnloauitn Fui Electric U FLB20004 (Aaudng
lugil¥t 4.6) 44p smsnsluareniimaetdn Feazlduannissesnsarfeuresuasenle
nlunssnuiitnviewdfuaniieiesdniivil Gepmazennresiaviendlunayuuen

At uAIRTA LS TRz faanIANaZaA IR NaUNINITI A
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s 4.6 TR AT RTINS VA (Ultrasonic flow meter)
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dasaed iy nsliliaunusimandnungesadlainauatgld G5 sTanufinileding
anadyonuviduaisdsouazsiasla i luvamananiiwe ity i nisuniue 1m0

WaNAATINNN (taziaasglunARuN 1)
42 e bERaETNULATRIaIR

d‘ T P v ‘ﬁl 1 = H’l;, d’l o 1 v t
o1 sd s AN UUNINNER UM LT LA BT TULAzUN A AN LI AR BN A9
_ o e , -
Cesupvssunuumiaainiiinilscuosna  wasdssunuAtgungiveslavinaay
avaelugn  nisizananaaznssiuuATaIABNRIABI AU AAR T ANENTNGMNWE
ATRFUNITATUL LU LA RDINIATIAAIR AL AMNAR LT UFAY  IUdIutansnnainus
L ol . x . » 4

RTNAIDINIHILAZITNITRe AT IIATR AN RIRaTdauyAAauanlRuudayaa N
d e 4 A ¥ 4 LN,

Cweaaiiedn TaorTesnaNiameidauyAnsacfaasiuATasdiandsulnin ACM 3300
gne llslmmaa Modbus Tateinufaullas 485/232 ARULISMIARS LATADARITALLATAISUAY
dryegrmanneiluAilitla NUDAM sasinns ADLink Technology Inc WawwnTw Ly

nsReaslluuuy ASCH TEXT UUSTUULATETNE RS-485 Wil s1882188A10an 179 1A 1y

) d’ ar d‘ =1 ar s 0 =4 1
¥ ﬂ’\ﬁ"&@@’]?ﬂULﬂ?’BGN@’)ﬂ’QtI@ﬂ@’W 3N} El’rj\l‘ﬂ
421 lslnaga Modbus

TusunsupduAx Modicon mmml"ﬁﬁmﬁ@%@@ﬂiﬁuqﬂnsdﬁwaq nelsl eisetdie
WANE°] WU LW Modicon Modbus, Modbus Plus, MAP, Ethernet Tngaisnsnsasaiiniy
Cieadianis port wesspouan mMwailFlusasauan Modical ax3undalilslnsen
Modbus Iﬂﬁm@aﬁaﬁﬂzl‘ﬁﬁmmmﬂuiﬁﬁuaﬂnmﬁﬁhﬂ Feazanansodiasiu error Tiinlu
fLL@:ﬂ:?mmﬂﬁcﬂ%mm tatlunnsieansduasiigduunlunmsdaseivivey
Tuslnana Modbus %ﬁmmgmlummchwﬁmsﬂ‘?ﬁ,t,uu@u%dlmwdwma?élfama?
grausazAfiasfinaiomus address ﬂlﬂd@ﬂﬂifﬁﬁﬁ@ﬁi@ fuuegluuunisiesns dudie
AvuagUuuugnuan mmﬁm&i@lﬂﬁ@ﬂmmﬁﬁm&u gunsadfauarFasiensuanngld
“Tslnrea Modbus deltsTnnea Modous dazilszuutiesfunnufiowanaluszudnans

Fastadeyalitngn Error-checking



N19RARALILATETNE Modbus axldant RS-485 Aarinny seral interface lnasiaq

Awun sLAUANYNNS baud rate WAY parily T9FAAIUANATANTNRARD lAlAEATITE

oA '

Aasarinunnaluen somuanazlimeiinlunisfiaseend) master-slave technique G4

as

rd‘ [~{ ar v tal =4 ' %4 rdl k2 o } 73
somnsainidlusnnudayaiEuusnazFondsia master waralnsaimlsinaundulylagld
Jaya109 master viaNIAudayaI8s master 3un971 slave 59 master WTEIAINNIDT
address 194 slave WARYHAI WIDAINIIDFHARBLANL slave MIUUA TI59 slave wiazsnasld

. o Y . o o A -
address saxuadlseaunaun taalddsinaaa Modbus lun1s@aagns Tadladl error 1NA

Tusnriuasdays visesa slave ldannsodedeyandunnlsd 6 slave azaiie eror
. .
. message LARBUNALNN
AIATLANAINITADNIENIAARAADANTUY  LATRTNY Modbus laeidenann
=} =i at 73 <A (4 9 = » a’/ =% &
2 mode Aa ASCI 1se RTU Taagldeuarunsniden mode nuflsinesussmainsiinas

! U ar :,/ = 1 A r=1 9 =]
18991nsaisne Inseiuiaunaluiazadny Modbus Teanisiaenld mode ASCII vse RTU
“§ al¥lsuuiaseatng Modbus wWintiu dalunsiiasaiusia ACM 3300 289l59a1uiiuas

\Aenld RTU mode

4.2.1.1 RTU (Remote Terminal Unit) Mode

\WasaAuANAIuITILINNSARA1SUMIATAIY Modbus 1Tlu RTU mode uda lu
1 luvivesdensnazgndsaanun 2 Ak afaz 4 Tin dselosdanssznuiiine Tu baud rate
<l o oY v o { P = s
waniuaraadayalfinuaunInnInilenn Uiy ASCH mode

oWt (Coding System) arlfszuuiargnu@unn Msaan 09 Hdnws AF lu
1 luvideaanun aztszneusnuiarsu@unn 2 1n Swondese 1 o Gusiuasuly
1 Talee 8 Gn seliludens 1 1in dalddwmiu even/odd parity uszld®n 1 1in dmiu
v R [V . ' [ [% o o a 3 9
Sugatn parity 9ol 8 parity WignlEazld 2 96 dwiunisuen nada eror arldssuy
Cyclical Redundancy Check (CRC)

suuunN3A8a19983 RTU mode NMs@asnsazBusiuainnisigueteties 3.5
o (= 2% ¥ 3 fﬁ‘l L 3 g dl < « 1 :
énms waiaudaredld address vevgUnIninazinse lnodeyanarinsaaredlugiliaagiu
Fuunviavue Weglnsnildfuntsfiasiann gunsndazninisnensiadinseiu address 489
i s < 1 lﬁ{l a ' 1 < : ) b4 1 = = ' i s  ws
fasaviald WensfesedeyaaiaduudoariiuiclaeRuulldnegwdes 3.5 Adnus

fayaninraiuaziadasaateaitios Sufuindauninndd 1.5 sadnur deyailaiy
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i a L & as + 2 L4 b Q‘ k% S « o
arlianysnd wazinluidnllazds address aasdayalwidundGusudonin 35 o

anws gunsaitusndnd iy eror MANgaving GagtuuureanisiinfauanfsgUdieans

GHECK

T1-T2-13-T4 8 BITS 8 BITS 8 BITS 16 BITS T1-T2-73-14

sliluLees address 4 RTU mode aziily 8 1im Ine address 12467 slave azatfly
BNTENIN 0-247 (18154EL) WHl slave WARTHIRZQNAIMUA address W9 1-247 (i
" master GARaN slave azde address 194 slave Moy e slave ftluneudy Tuazds
address 1835318nAUNGAENN Y master Findayaifluaes slave salannaundusn dou
. nll 2 O o a [ o s ,ﬁ o 2 egll
address 91 O (broadcast) axgnlidmiLsasany slave Nnsa 34 slave Vnivazid1lamni
waiiaTlsineea Modbus gnldluiAsadnass fugeau broadeast e1aaxlaidnily
sUlLUT84 Function W RTU mode aziilu 8 1 Inusiavesiuazegiuti 1-255
(waguAL) Wadayagndeann master llun slave §9a194 function Az 18N slave g9y
gUuLLTRINTNIEAN ansiaetinay 811 ON/OFF, READ/WRITE 4aya, loading 1oy
W
o . P 1Y) ar e ' . -~ =
99i@ function 9 slave LiReusu master ATHBEY 2 WU NRIIAD wulsiil error
{normal response) LAY error (exception response) Tunuulaisl error INA%U stave A
AALSUNAUNIMNBUTL 9@ function Nidelll wadindl error 1ARAY slave [zmauFUNAY
a e e C d v e e de o A “ e a _
wiauiuswa function Ndelimileuiy windAyngaraazaninsausniiu 1 (exception
code)
snsinetaiudeyasin master 4% slave iuALaAel Feazilsia function
st 0000 0011 (Hexadecimal 03) fLATeaNan slave 1 error 1ARTY slave NAZABLSY
aunduly widnd error LARYY Aazdanduiln 1000 0011 (Hexadecimal 83) ilusiu
anwnizaesdeyainivds (Data Field) fayaniudearlfiargiuduun 2 galunns
Fuge TegarguBunnazeylutae 00-FF tuflu RTU mode azdaiilu 1 siadnws Tayah
) % P ¥ 07 o o . A =y
d9an master 1M1 slave arussqdayanazsedlinszmaINgia funclion T9R¥§INN4
AUMUERENN A1uunaule waz anuauluvinldly
e s . L _ \ v e
§NEDENTL 01 master 914 slave AR MUY (function code 03) “IJ@H@‘V\MI‘LJ

o £ b2 & a O «:{I 3 } % o 1 2 = ' o
AzEnsussunuastiuauounaiull d1 master &M slave WauA1 U (function
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code 10) fauatideliazGuiunn udrdudiuuinasdon uasdwauluiniandon aia
Ty A e o v v o - Y e v P
wArAeFdyuadluinlaiil error indudayaszasmuan slave 1 master Asudoumud
Y £=3 ‘&’ < b3 (= .
gl usdnil error et fAaziavdayaidly exception code
AnTUzINNINGA error (Error Checking Field) mmﬂm%%mn“ﬁﬂ error Uag
P L = & aa o X e 1%
\ATRtne Modbus Avilet] 2 uuu Aa ASCI uar RTU g93snisiiaactued iudanldwuulug
- Wasruunlauwilu RTU mode w2 n19da error aztlsznausog 16 Um vie 2 Tuvt St
HARTNNITANLL B Cyclical Redundancy Check (CRC) FIN1TAIULLY CRC ‘-Q:'aiui
Gl o’ v ‘d‘ 1 v ﬁl ] =3 b 2 ar d‘l [ as
Wusngavineviasliluteys tnodledaaiauda s low-order aztuwinagiiusoum uaz
v e o T T
ARGt 51 high-order Searagiflusngavinausadayandsly
aeunsdeanstu 1 sdnws Welinshasedayauwasedny Modbus Tuusassa

o = . - ) 3 -1
ﬂﬂﬂ?uﬁ"aiuum@:ﬁluw ’Q‘::gﬂmfmﬂsﬂ"miﬂ“}m’]ﬁﬂmu

Walilu RTU mode

1§ Parity Checking

START 1 2 3 4 5 6 7 Parity | STOP

1331 Parity Checking

(@))
-~

STOP | STOP

START | 1 2 3 LA 5

ABATINRAL error MUNIATTIUIBAUATRINY Modbus Azilasnisdee 2 wilin Ae
nIRsAnal parity luusasadnys uaznisRseaaeugtiuuaesdeya (LRC, CRC) n1g
_mm%@uﬁa 2 ‘ﬂﬂmﬁ%gn&’éwéuuﬂuﬁq master uazsadniLAteieneufiazinisds
Yeyaeenly dledwanliuda slave ’Qtﬁl’i’)’%ZQ@‘L!LLﬁi@tﬁ‘J‘gﬂ‘t‘fiLL@:g‘lJLL‘UU“ﬁﬂN‘J@%ﬂﬂu@ﬁ@u
ﬁﬁ}:é‘”mﬁﬁ
fia master fldanunsofiuuntanaaiiiasliidn master pandayefidandunn
dntnaniinafisameliin slave defauandinn &1 slave mmawe error fayaarlignin
SNLUAY slave arlsingUndLATch master daiudasnafiniuualifazfusas master

QWAL error BRNHA
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Parity Checking bﬂ"ﬁﬂﬂm’mmﬁmum Parity Checking 11114 Odd, Even, No fil§ F9z
IFunteasaaaavluusiazsanes drivuaiiu Odd, Even Parity lugtunudeyaazgnld
1) 1 Os TuwAazfadnesdrmiunvus Parity Tae® 0 azuny Even uaz 1 22unu Odd

ansinat1du T RTU mode guuuudayalafunisiuusily 1100 0101 41uau

'
a A

fisvithe 1 ievueazily 4 ddndu Even parity TR18q parity azgnidvidu 0 vnlvsnuau
ey 1 Aauedaviodn dwdnith Odd parity G989 parity szgnidvidly 1 il
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Temperature rise in induction furnace during the heating process
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) < %
As1en 2.1 gUuuunnsadoya (Master to ACM 3300)

ANHUTURIVDNR

uulun (Byte)

14

1

FD

1

‘_"'83.(Read registers command)

‘Length 1
‘Master address 2
3300 address 7 2
Password Z
' Start register requested 2
vEnd register requested 2

:. LRC Checksum

4 < o [
15799 2.2 gUuuLnIseunauTesteys (ACM 3300 to Master)

ANBULUDIUBUR

1

druquluv (Byte)

27

]

—

FD

1

83 (Read registers command)

Length 1

3300 address —2_ v~ V1
_Master address 2
Device type 2
TNumber of register sent 2
ZIFIS‘ Register in Range 4
A

\2'“1 Register in Range
\

\-}RC Checksum
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~1F 05 00 85 55
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] v ar
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ANHUTUAITAYA RNUIUAIDNHS
{Character)
Leading code (%, $, #, @) 1Y
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-| Command variable Variable length

Data Variable length

.| Checksum 2

| <CR> 1




= o o o
AN U4 gﬂLLUUﬂ’)ﬁ‘W@Uﬂ@U‘UﬂGW}W} NuDAM - 6018

ANHUSVAITANS RNUIURIDNTS
(Character)
Leading code (I, > 7 1
- Addresé 2
Data Variable length
-Checksum 2
<CR> 1

finaeinanTredeyasa NUDAM - 6018
$012B7<CR>
| fetnannIRauNaUL89sa NuDAM — 6018

101400600AC<CR>
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3300 ACM Installotion ond Operation Manual

APPENDX A

Power Meavuremeat (1d

MECHANICAL & MOUNTING DIMENSIONS

A MOUNTINGQO B OB
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N\,
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OERALDERH ¢ _ _ g _‘Lf =i I
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WithP2400CChtion: 4 P
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B xY 767 (194.8rm)
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121|2 ¥ §
S = !
112(« ai '
=
i ]
= 31 RN
LRIV 1= 4 ! | N
2 v = I | N
= ! \D(SJ(_A
: Y
TERMINASTRIP s vVis OveallHeght CABLL
Large, banier-style, -~ - Lls B 12 {206.3vm;
1 (11. 1) spacing N 5 I |
L8|G | = : ‘ I
S 1 A - :
TTT = = '

————— =) " R}
MowlngHolexener-tacenter i
e 5007 (127.0mm) — - -

AddilionaClearsce
N QveralChassigdih forDisplayCabe
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300 {76 mm}

P Overall Mounting Widih
870 221.(hmy

Osstance froend of chass bt
screw cenlrentermingl sinin

Centrato-cetreternunbspacing 123 (3ybun}

MeT (1 1 mm) - Lislancef tleminaktip
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1300 ACM Insiallalion ond Operotien Meavol

APPENDIX C
3300 ACM TECHNICAL SPECIFICATIONS

Fowns Measurement (1

ACCURACY, RESOLUTION, & RANGE

Accuracy (% of Full Scole)

Paramecier Standard HIACC Optian Resolution ﬁgr\_gc__-_

Volis & Volts Demand' 0.5 % 025 % 0% 0 9999997
Amps & Amps Demond’ 05% 0725 % 01 % 0 32.000

kW & kW Demandl’ 10 % 05% [V 0 999,999

kVAK' & kVAR Demaond' 1.0 % 05 % Q1% 0 999999

kvAa' & kVA Demand’ 1.0 % 05% 0.1 % 0 999,999
Power Faclor' & PF Demang' 20 % 120 % 10 % 06w 1010 +06
Frequency' & Freq. Demand! 0.2 Hg 0.2 tiz 01 Hz 4510 70 H:z

kWh, kVARR' & kVah! 1.0 % 0.5 % 1 kWh, kVARKh, or kVah Q0 999999 999
volt-Hours' 10 % 05% 1 Hour 0 999.999.999

NOTES ' Optional meoswrement * Reads i k (e = 1000] for readings over 9.999 -

INPUT RATINGS

Type Basic or Optional Description

Vollage Inputs: Bosic Madel: 120 VAC line-neuiral / 208 VAC line-line 1o 347 VAC linc-neutia! / 600

VAC line-line nominal lull scole nput (progrommoble).
Ovedood withstond, 600 VAC conlinuous, 1500 VAC for | Sec
lapul impedance: 1 Megohm

Current inpuis: Bosic Model 5.000 Amps AC naminol tull scole input
TAMP Option 1.000 Amp AC nomingl fuli scale

All Options Owverload withstand: 15 Amps continuous, 300 Amps lor | sec.
Inpu!l impedance. 0 002 ohm  Burden: 0.05 VA
Power Supply: Bosic model 108 10 132 VAC / 47 10 66 1 (s U.25 Amp
P240 Option 216 10 204 VAC / 47 10 66 Hz @ 0.125 Amp
P24 Option 223027 VOC @0 3 Aamp

P120DC Option

B510 132 VAC /47 1p 440 Hz 0c 11010 170VOC @ O 1 Amp
P2400C Opnon

B510 264 VAC / 47 10 440 Kz or 110 1o 340 VOC @ O 1 Amp

Operating Tempesature  All madels 0C 10 50C (32°F 16 122°F} ombient ou
Storoge Temperoture All enodels -30°C 1o -70°C (22T 10 + 158
Hurmidity: All models 5 10 95 peccent, non-condensing
Shipping Weight: Basw Model 3.3%kg. 71 40

Shipping Dimensions: All models 38x 25 x 18em, 159 8x7 1 ,nches

Vollage, Current, and Power inputs all poss the ANSI/IEEE C37 90A- 1989 surge withsiand ond last transient 12515
Complics with FCC/DOC emmusions standord

% £95810 @@ LR $7329 NOt P1200C und P2400C ophuns o ot custently CSA o
®

Ut approved

cppendes £ fechaco! Spesic st ¢

g7l A.2(se) TeaziduniA3a ACM 3300
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2. NuDAM-6520

2.1. Overview

What is NUDAM-6520 ?

NuDAM-6520 is a RS-232 to RS-422/RS$-485 converer, it
converts the RS-232 signai to the RS-422/R5-485 signals. The
ND-6520 can be considered as an extension RS-422/RS-485
serial port for the host computer A standard 9-pin D-type
connector i1s used to connect the host computer and the ND-
6520. Hence, the ND-6520 can connect with all kinds the PC,
IPC or Notebook PC, which install a standard RS-232 interface

Features of NuDAM-6520

. RS-422/RS-485 transceiver

° Differeniat 2-wire half-duplex RS-485

D Easily setup and installation

- Auto direction flow controt

. Maximum 128 NuDAM on a bus without using repeaters
3 Maximum 256 addressable NuDAM modules

= High transfer speed

s High isolation voltage

® Lower power consumption

NuDAM-6520 2-1

5l A3 SwarBumLATas NUDAM-6520



Specifications of NuDAM-6520
< input

. Interface : standard RS-232 9 pin female D-type connector
. Speed (bps): 1200(1 15.2K"), 2400, 4800, 9600, 19.2K
38.4K, RTS
. Data Format : 9 bits, 10 bits, 11 bits, or 12 bits
< OQutput
a fnierface : RS-485, differential, 2 half-duplex wires
RS-422, differential, 4 full-duplex wires
< Speed (bps): 1200(115.2K"), 2400, 4800, 9600, 19.2K,
38.4K, RTS
° Max RS-485 network bus distance : 4000 ft. (1200m)
< lIsolation
- Isofation voltage :5000 Vrms(between RS-422/RS-485
network and host computer)
< Bus
. Max loading : 128 NuDAMs on a RS-485 network
. Max modules | 266 NuDAMs with one ND-6510 repeater
< Power
. Power Supply : +10V to +30V
. Power Consumption : 0.95 W

Note 1: 115.2K is supported by version A1.2 or {ater.

2-2 NuDAM-6520

519 A.3(A0) TMuaziduAATas NuUDAM-6520
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A Look at NUDAM-6520 & Pin Assignment

(RS-232 IN)

RS5-232 10 RS-48S

ND-6520 fRS-422Convencr

Switch Position Baud Rate
SWi: ON RTS CTRI.
S¥W2: ON 115.2K bps
SW3: ON 2400 bps
SW¢; ON 4800 bps
SW5: ON 9600 bps
SW6: ON 19.2K bps
SW7: ON 38.4K bps

TX+
RX+

10
1

NuDAM-6520 2-3

gﬂﬂ A.3(Ra) MoandunLATes NuDAM-6520



1.6. Overview o7 NuDAM-6018

What is NuDAM-6018 ?

NuD2&M-6018 is a thermocouple input module wilth 8 inpui
channels. Six of the eight channels are differential type and the
other two are single ended type.

Features of NuDAM-6018

8 analog input channels

6 differential input and 2 single ended input
programmable input voltage range

Programmable host watchdog timer for host failure
prolection

On board CJC for temperature measurement

5000 Vrms isolation voltage

internal watchdog timer for device failure protection
Easy programming by software

Easy installation and wiring

Specifications of NuDAM-6018

.¢.

interface

interface : RS-485, 2 wires
Speed (bps) : 1200, 2400, 4800, 9600, 19.2K, 38.4K

< Analog input

Input type: Differential input

Channels Numbers: 8

Resolution: 16 bils

Unit Conversion: Thermocouple
Thermocouple Type: J, K, T,E, R, S, B, N, C

J: 0°C~7860°C K: 0°C~1000°C
T:-100°C~400°C E: 0°C~1000°C

R: 500°C~1750°C S: 500°C~1750°C
B: 500°C~1800°C N: -270°C~1300°C

C: 0°C~-2320°C

4-16 lntroduction

¥l A4 eazBuaAtes NUDAM6018
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< Power
- Power supply : +10V to +30V
B Power consumpticn : 0.8 W

Pin Definitions of ND-63G18

inf

Signal Name

Description

o
1

2
3
4

S
6
7
8
9
1

0

bR
12
13
14
15
16
17
18
19
20

Vinb+
ViR5-
VinG +
AGND
Vin7+
DEFAULT®
(Y) DATA+
(G) DATA-
(R) +Vs
(B) GND

VinO+
VinQ-
Vini+
Vint-
Vin2+
Vin2-
Vin3+
Vin3-
Vind+
Vind-

Differential positive inpul channe! 5
Differential negative input channet 5
Single-ended voltage input channe! 6
Analog signal ground of CHB &7
Single-ended voltage input channe! 7
Initial stale setling

RS-485 series signal, posilive
RS-485 series signal, negative
Power supply, +10V—+30V

Ground

Differential positive input channel O
Differential negative input channel 0
Differential positive input channel 1
Differential negative input channef 1
Differential positive input channet 2
Differential negative input channel 2
Differential positive input channel! 3
Differential negative input channel 3
Differential positive inputl channel 4
Differential negative input channel 4

Introduction 1-17

g1l p.4(58) MeaziBenATes NUDAM-6018
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| Characteristic of Heating Process
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Characteristic of Heating Process
#Material: Steel.
WExperimental Date: January 1, 2001
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Characteristic of Heating Process

#Material: Steel.
#Experimental Date: January 7,250
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Characteristic of Heating Process |

#Material: Steel.

#Experimental Date: January 1 320014

B Stes| Tamparailie

¢ g et Temp of Wiler Cookanl
— it Terrp of Watar Cooland

Process Hime iminote]

il 46 trdayndwiurmmaneurru el s neged oy 1




ll-:::_pn'i_l_lnlill'hh:_]ﬂn-rl ST T

®  Stoel Terperslae

o e il T 0 WAy Cocdaem
s Oy et T of Wity Coadend
— e o I

Frocess time [minutej

i a7 mwmmmm:mhmﬁwaﬂ 2




Temperature ('C)

Characteristic of Heating Process
#Malerial: Steel.
#Experimental Date: January s, s .
8 D! Tarpecsture i
ot Terrp of Waster Coolird

e 4 it Torry of Wiaber ool | L
s— Cryer £ Pl | .

L]

Frocess time (minate)

il ae Mimwﬂn-mﬁ nuapedgni 3




Ehmcteﬂnl:_in of Heating Process
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Characteristic of Heating Process
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