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Chapter 11

L CI F l'llﬂ‘&ﬂ T — ““; STD - B02-101402 |, RO
DIVISION OF LOCHABER CORNWALL INC SPECIFICATIONS |—porme ST e DR
CONTINUOUS BELT IR FURNAGE ALL  [me= [y ey
|Equipment Model Application: Typlcal 800 C
| | Base Equipmant Cantral Fones Fuenace Hoatod Length | tearminal Furnace Balt Width
[La-300p jechmmcue: Box Contioliod AU e 3 MVin  7TBem 95in  24em
Fumnace
Equipment Arrangemeant
Tomporatus
|Phase Pincass Max Langth Process Gas {rarga)
|[Phase 1 IR Furnace, 3 Zones | 1000°C 30in  Técm N2 100860 C
|Pha“ i Transition Tunnel 15in  38cm M2 100-850 C
Gas Convective Cocling, Exterior Fan Heat Removal 30in TScm | W2 25-360 C
Process Sections
Temparature
Function {Hame | Location Langth Frocwss Gas ]
Load Station |Entrance load area 15.0 in 38 ecm ambient
EMNTRANCE BAFFLE |Entrance barrier 15.0 in 3Bcm|  CDAor N2 B0-250C
IR Fumace |ZONE 1 Heating chamber 1 75in 19 cm M2 or FG BO-9TSC
|ZOME 2 Heating chamber 1 15.0in 38 em N2 or FG BO-875C
ZOME 3 Haatinﬁ chamber 1 7.5 in 19 cm M2 or FG B0-975C
Cooling TRANSITION TUNNEL Exhaust Transition 15.0 in 38 cm CDA or M2 380 °C
|CACT-COOLING TUNKEL Cooling section 20.0in Teocm|  CDAor N2 55-360 C
|Preduct Unlead  |Unload Station | Exit station 15.0 in 38em none amblent
Frame Adjustment 10m 3cm
| Total 121.0 in 307 em
Process Gas umnghﬁn combine GAS1 & GASZ. Dual Gas: GAS 2 = CDA, N2 of FG to fumace heating Zones, GAS1=N2 or CDA to all except zones)
Achml Conditons [ Typal @ 800 C | Typ Low OZGAE0NC (pos simes) | Max {all owmebers cpan}
|Fumnace Raglemshman! Rate (2.8 rep/min___ _40 rep/min 12.3 rep/min
Temg Pross i Flow Min Flaw | Typkcal Typeeal| M Comprossar
'c psi seth siim| scfh sbim scth sLim
|M2 Supply 21 70 149 70 28 135 636 300
COA Supply 21 70 : 157 T4 123 58 724 342
TOTAL PROCESS GAS 306 144 400 193 1.381 B42
Exhaust Gas
Temp Pruss Min Flow Min Flow | Typical Typical wamnwl
o i HAD scfh i schh sLim| scth slim
[nz & CDA mix 200 8 308 144| 68 32 684 23|
Cabinet Ventilation
Cabinet Ventilation Fans Flowrate 1100 cfm 16870 ma/h
|{vent to room or exhaust system) [Ternperature <BE'F <30°C
Transport System
Bailt width 8.5in 24,1 cm |B_elt Edge Heater(s): 30-inch, pair
Belt type Balanced spiral weave Mator: Bizon 1.‘33 HF, DC
Product height 2in (5.1 cm) above el level. Baffle plate clearance:  0.25" above belt _
Belt speed range 5-10 ipm, 1-20 ipm, or 2-40 ipm 1. ?725 emimin, 2.5-50 em/min, or 5-100 em/min
Cnnwrur height 35.0 in +-1.5in adjustable 81.4 em +-3.8 cm ad}usbabd&
Electrical System Standard High Power
Voltage (a5 configured) 380 Vac 400 Vac 415 Vac 480 Vas 380 Vac 400 Vac 415 Vac 480 Vac
|Frequency, Hz SE0 5060 50/80 5080 S0M60 SONE0 SO0 SO0
|F:mar_ rraxirmurm, kW 193 209 222 253 23.4 254 269 293
Curnent,_maximum, A 29.3 30.2 30.9 30.5 356 36.7 37.4 35.3
Power, KW & 800 C 136 14.8 15.6 7.8 168.5 178 18.9 20.6
Current, A @ 800 C 207 21.3 21.8 215 25.1 258 263 248
Materials of Construction
Heating Chamber Aluminum, aircraft Caoling Alurminum, alreraft Bait Michrome V, B0%NI20%Cr, <1% Fa
|Bate & Eductor 304 Stainless steel Betsuppot  (JUAMZ rod, QUAMZ tube  |Frame Steel, Z-prt urethane or powder coated
Hauating sbemant Quartz, near infrared Belt Return UHMW-PE Cover Pansls  18GA Steel, urethane or powder coated
Furnace Dimensions
Langth Wictth Huight (s ko shack) Fumace Sect__ Coolg Sectn Waight |
Furnace, English  Mat 121in Z9in BRin H-15mn 1650 LB NG 1650 LB
Furnace, Metnc et 31m 0.74 m 1.73 m +- 0,04 mm T49 kg NG TS0 kg
Standard Conditions Pressure 14.7 psia 101.3 kPa Temperature 70°F 21°C
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| DATA SHEET _ STD 802-101528 RS
wI.CI Furnaces A i ]
DIVISION OF LOCHABER CORMWALL IHC IR FURNACE SYSTEM i s 130806 oo e
SPECIFICATIONS BASE FUSELIST T 0BIZTIE g g
STANDARD LA-309P (480 Vac)

Eafety Panel and Control Enclosure [control system)

Fuse Label Size (A) Comments

Fa 5 24 Vac control, MDX
FB 4 SwitchaedUnswitched 117 Vac, MDX
F1 3 To TRO, L1 leg. KTK
F2 3 To TRO, L2 leg, KTK
F3 3 Te TR1, L1 leg. KTK
F4 3 Te TR1, L2 leg, KTK
F5 3 Te TR2, L2 leg, KTK
F& 3 To TR2, L3 leg, KTK
F7 3 To TR3, L3 leg, KTKE
FB 3 To TR3, L1 leg, KTK

= Safety Panel, Power Distribution

Fuse Label Size (A) Comments

HIGH POWER LA-309P (480 Vac)

FE 1 TIC1 power, MDX

FF 1 TIC2 power, MDX

FG 1 TIC3 power, MDX

FH 05  Speed Display power, MDX

Fd 2 PLC power supply, MDX

FK 2 PLC analog module power supply, MDX
FL 05  Phase 1 SCR 24 Vac power, MDX

FM 0.5 Phase 2 SCR 24 Vac power, MDX

FN 0.5 Phase 3 SCR 24 Vac power, MOX

Heating Lamp/Edge Heat SCR Fuses (all KTK)

Fuse Label Size (A) Comments

F30 150 Zorwe 1 Top

F31 150

Faz 150 Zone 1 Btm

Fa3 150

Fa4 100 Zone 2 Top

Fi5 10.0

Fa6 100 Zone 2 Bim

Fa7 100

Fa8 150 Zone 3 Top

Fag 150

F40 150  Zone 3 Btm

Fa1 15.0

Fd42 6.0 EHIL

Fa3 80

Fdd 60 EHIR

F45 B.0

Belt Motor Controller

Fuse Label Size (A) Comments

Ma, 3 MDD

Safety Panel and Conirol Enclosure (conirol system) Heating Lamp/Edge Heat SCR Fuses (all KTK)
Fuse Label Size (A) Comments Fuse Label Size (A) Comments
Fa 5 24 Vac contrel, MDX, F3a0 150 Zone | Top
FB 4 Switched/Unswitched 117 Vac, MOX Fa1 150
F1 3 To TRO, L1 leg, KTK F3az2 150 Zone 1 Bim
F2 3 To TRO, L2 leg. KTK F33 15.0
F3 3 To TR1, L1 leg. KTK F34 200 Zone 2 Top
F4 3 To TR1, L2 leg. KTK F35 20,0
F5 3 To TR2, L2 leg. KTK F36 200  Zone Z Btm
F& 3 To TRZ, L3 leg. KTK Far 200
F7 3 To TR3, L3 leg. KTK F38 150  Zone 3 Top
FB 3 To TR3, L1 leg. KTHK F3g 15.0
F40 150 Zona 3 Bim
Safety Panel, Power Distribution Fd41 15.0
Fuse Label Size (A) Comments Faz B0  EHIL
FE 1 TIC1 power, MDX F43 B0
FF 1 TIC2 power, MDX Fdd 6.0 EH1R
FG 1 TIC3 power, MDX Fd45 6.0
FH 0.5  Speed Display power, MDX
FJ 2 PLC power supply, MDX
FK 2 PLC analog module power supply, MDX Belt Motor Controller
FL 0.5 Phase 1 SCR 24 Vac power, MDX Fuse Label Size (A) Comments
FM 0.5  Phase 2 SCR 24 Vac power, MDX 3 MDX
FN 0.5 Phase 3 SCR 24 Vac power. MDX
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Chapter 11

WLCI Furnaces FLOWMETER e ——— e
WL LA-309F B s CEINE |
DIVISION OF LOCHABER CORNWALL ING SETTINGS — 350 e Saste|
i Zhant BTG L |
PROCESS GAS
GAST MZ | Mitrogen um - SETTINGS FOR STANDARD FLOW: SINGLE GAS MODEL
GASZ | CDA | Clean Dry Air Typical 200 C
Replenish Rate is the nember of times/minute that the fumace (or a section of the fumace) evacutes its gas
Replenish Rate Furnace of Section ReplenishesHour Tiree to Refresh Furnace or Section
1 timesiminube &0 timeshour 80 seconds
2 timesirminube 120 tmeshour 30 seconds
3 timesiminube 180 tmeshour 20 seconds
4 timess/minute 240 tmeshour 15 seconds
Different sections of the fumace can be replenished at different rates, if required
Flowmeters graduated in: sLim {lg=RMC fowmeters, sm=small RMA fiowmeters) 1 par
BALANCE Minute
0.0 |scth difference Balanced stmosphere in furnace Replenish Desired d Initial
0 slim 0.0% Iner {descr) of inflows over outfiows Flowmeter Rate Flow Replenish  rooemee  Flowmeter
Matored Size Satting Rate par Saiting
Mo, Location Label deg C Gas Lim alim grad Minute sLim grad
1 BESE Emirance barrer ENTRANGE BAFFLE COA 100 50 20 Z 10
2 21 Heating chamber 1 ZOME 1 200 M2 100 3z 46 3 15
i Healing chamber 1 ZOME2&3 200 M2 100 a8 21 0
3 Hiating chambar 1 Z3 i) 21
4 TTSE Exhaust Transition TRANSITION TUNNEL &80 CDA 100 49 20 ] 10
5 CACT Cooling section COOLING CDA 100 104 a5 v B
] HC  Heal chamber sides LAMP SEALS M2 100 129 28 36
45 28 F 127
EXHAUST distr % g sLim grad
T EEBE Entrance Stack ENTRAMCE STACK CDA 10 % 78 38
] EETT _Transdtion tunnel ed TRANS TUNMEL STACK CDA 10 A0% 51 24
100 1491 2.0
Fumace Balance scth sLim
Gas Inflow 1o furnace a7 135
LA-309 Temp Model R 2 ol
e Tatal Gas Required 208 184
y = - Stack Exhaust Flow 306 144
[Mat outiow) [] 0
cuft L
Furnace imemal valume 4 108]
00 400 500 B0 OO0 8O0
I Tamp Pross
PROCESS GAS SUPPLY REQUIREMENTS _ i pei Gas scfh sLim
1 Gas1 Al fumnace ansas exospt COA Mic except COA Mix, Heating Chambers Z24 3 Fil L] N2 148 7
2 Gas 2 CDA Mix, Healing Chambers 72 & 3 21 i CDa 147 iz)
§TP= 21C. 1atm | Tolal =7 140

11-4

LA-309P Operation & Theory



Specifications

TERNSTD - 802-101460-02
LCl Furnaces FLOWMETER i3 T
DIVISION OF LOCHABER CORMWALL NG SETTINGS [ W 50306 o0k e "
p— T ahints
PROCESS GAS Re—
GAS1 [ N2 |nerogen  um w
BASZ DA | Clean Dry Alr
Replenish Rate is the number of times/minute that the furnace (or a section of the furnace) evacules its gas
Replenish Rate Furnace or Section ReplenishesMour Time to Refresh Furnace or Section
1 timesminube 60 tmeshour 60 seconds
2 limesiminube 120 tEmeaTour 30 seconds
3 timesiminube 180 tmeshour 20 seconds
4 hmes‘minube 240 tmeshour 15 seconds

Different sections of the furnace can be replenished at different rates, i requined

Flowmelers graduated in: alim (lg=RMC Bewmsaters, sm=small RMA Nowmeters) 1 par
BALANCE Minute
| 2450 |sch dilerence = Posiive PrEBsUre in fumace 1o purge U2 | Replenish
116 sLim grad 138.3% ncr (dscr) of inflows over outfliows Flowmeter Rabe Flow
Matered Size Satting
Ne. Location Label deg C Gas Um SLim grmd
1 BESE Entranoe barrier ENTRANCE BAFFLE CDA 100 50
F- - | Haating chamber 1 ZOME 1 800 M2 100 32
3 z2 Heating chamber 1 FONEZ2&3 800 N2 100 8.8
Z3 Healing chamber 1 _ 800 _
4 Exhaus! Transfion TRAMSITION TUNNEL ] COA 100 49
8 CACT Cooling section COOLING CDA 100 10.4
& HC Heal chamber skles LAMP SEALS 2 106 129
46
EXHAUST distr % B | __slim grad
T EEBE Enfrance Siack ENTRANCE STAGCK cDA 10 S50% 2 1.0
A EETT _Transition lurmel ad TRANS TUNMEL STACK CDA 10 5% 1 1.0
100% i &0
Furnace Balance
Gas Infiow bo lumnace
LA-309 Temp Model e
= Total Gas Requined
/_.——0—_\ - Stack Exhausd Flow
"' - cult L]
Furnace infermal volume 4 108|
200 oo 400 500 LU L0 B0
Temp Pross
PROCESS GAS SUPPLY REQUIREMENTS T pei Gas schh
1 Gas1 All flumace areas except COA Mix except COA Mix, Heating Chambers 228 3 21 o (7] 148 T
2 Gas2 CDAMix Healing Chambers 728 3 1 i) CD& 147 68|
5TF= Z21C, 1aim | Totad 140]
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Chapter 11

Lc' Fl.ll'lltlces DATA SHEET R sSTD B02-101501 RO
T i =]
DIVISION OF LOCHABER CORNWALL INC IR FURNACE SYSTEM i ﬂiﬁin E f’;z ;:E;:
R POWER & CURRENT T T | m——— e
INPUT TABLE Ertry 07 VALID SUMMARY OF RESULTS HARDWARE
Enter Line Voltage: : :
(208,220,360, 400 415,450) 480 Vac TRLUE Max Power: 25.3 kW Lamps: 28 SCRa 8
Limit Lamps to Max Rating? (v ¥ TRUE Max Cumment: 30.5 A EMs: 12 LEDs TGS 3
Lirer Frequency' (50660 60 Hz TRUE  EMIDCS: nia
Mumiber of Phases: g TRUE : Hir stmgs 12
Lamnp Langth ¢ 9, 18, 24, 38 O inches  TRUE Typical Poyr: 1A e heeLamps AOV35: none
Typical Cparating % 70 % TRUE Typical Current: 1.5 hganoc n 1 zone: AITM: none
Standard Power configuration
Zone Zone Zone Zoma Zane Zane Zone Zone Zone Zame Zone Zame
CONFIGURATION 1 2 3 4 5 ] 7 2 ] 10 1" 12 Tatals
Lengih (66,7 5.10,183. 150300 m] 75 15 75 0 N,
Lengn Bty OK7|  TRUE TRUE TRUE
{Furm., Fum, (1) SCR-Zn, (Djryer| F F F 3
Zone Typa | TRUE TRUE TRIUE
Ho. Lamps in Seres/String (1-5) 2 3 2
Lampasianng cx?|  TRUE TRLE TRLIE
Mo, Lamps in TopBoblem| 44 EIr] Planum
Power| _F H F 120
|SCR PHASE Tone Entey DR WALID VALID VALID Lamp
Top Lamp Phase (1/203) 1 2 3 Balnss
Botlom Lamp Phase (1/273) 1 2 3 [
SCR POWER Prase 1 T2
Rated Lamp Voltage 216 216 216 Praw 2 6.
Lamp Weed Vallage 218 160 26 Prase 3 72
50% Power SCR Cal Span Setting 305 38 3085 < W
Max. Lamp Wired Powear (W) 900 BT 900
Mo Stings per SCR ] 2 2
Max. Cuzrent per Siring (A) 42 35 42
Mo. Lamps in Zone B 12 [ 28
No. SCRs in Zane _ 2 2 2 8
Mo. Stings in Furnace Zones 4 4 4 12
~ Nbe. lamp sirings per eltment moniar: 4
Top Lamp Power (KW 38 34 36
Battom Lamgp Power (KW k1 a4 a8
Total PowerZone (KW 7.2 68 72 212
Current Required Top SCR (A) 83 FE] 83
Current Required Boflom SCR (&) 8.3 7.1 B3
Color Temg (K} {nominal: Z500K} 500 2237 2500
Peak Wavelength (pm) 1,16 1.29 1.16
|Ed':ru‘Led Lamp Life (s} &000 hr Long GO0 he
Lumen wa. Rated (%) 100 3 100
Mumber of Voltage | Cument Power (KW} Phase |EH in EM7?
e item? vac) | tampsy | Max  Typical [Assigned| g ot
Lamps 28 480 las above 2.2 14.8{as above 1] 107 Cabired of CACT Fana, 197 Vae, 0.307009 A far 50080 Hz
PC. Monitor [+] 17 1.3 1 TRUE |4 Box (Mullin} Fans, product cooling, 117 Vac, 0164
Belt, Oplo2, EM 1 117 21 02 0.3 1 Cross-Now Fans, product cooling, 230'Vac, 1.27 & max
UG (Pump & Gen) 17 10.04 Lewwer Gabined Blowers @mpeliers), 230 Vac, 0,72 A max
LG (Tank Heaber) 117 8.4 H2 Ignilere, 130 Viec. 5 A 24 Ve PS, 120 Vae, 2 A
LICD (Blorwver) 17 20 mone than B SCR&phass por TR ximr 24 Vao secondany
UCD [Heatar) 480 15, TRI: 2 TRZ: 4 TR 2
Edg Hir 1 Length 30 480 7.8 3T 28 2 - EH1 0 124 Current: 39 A Cal Span: 338 Vac
Edg Hir 2 Length EHZ fx Current: Cal Span:
Edg Hir 3 Length EHA 0 Current: Cal Spanc
Cabinet Vent Fan 10 F ) 17 0. a1 o1 1 oW, Cabinet'CACT/Conbral Box Fars: 116 A
CACT Fans 107 2 117 D.g 0.1 0.1 1 i,
(CACT Fans 47 4] 117 0 PHASE BALANCING TOTAL
(Conteod Boo! Fans 47 o LA o1 PHASE 1 2 3 ALL
Prod Cooling fans "y o1 LAKMP PR, KW T2 BB T2 .2
EH/OTHER| 0.4 28 0.0 a0
Furmace Totals: 75,3 1T TOTAL & 24 2 24.2
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Lc. Flll'llllles DATA SHEET STD - BO2-101501-HP RO
ml.
DIVISION OF LOCHABER CORNWALL INC IR FURNACE SYSTEM e 1*3‘;2211 ; Js::‘% ﬁﬁ:
b POWER & CURRENT T BTG [ = o7 1
INFUT TABLE Eriry N WALID SUMMARY OF RESULTS HARDWARE
SriwLomVoage  movec TR 203 kW Lamps: 28 SCRs B
(208, 220 360,400,415,480)
Limit Lamps fo Max Rating? (vt} Y TRUE J53 A EMs: 14 LEDs TCs: 3
Line Freguency (5060 B0 Hz TRUE EM IDCS nia
Mumber of Phases: ] TRUE % e sengs 14
Lamp Length i 5, 15 24 38 Oinches  TRUE 205 Ny bt Lamrea AOV-25. none
Typical Dparatng % 70 % THUE 24.8 AEEN0C 167 zone: AITM: rane
High Power configuration
Zone Zone Zone Zong Zong Zone Zoreg Zone Zone
CONFIGURATION 1 2 3 7 B 4 10 11 12 Tatals
Langih (G.6./ A0 4015000 n] 1= 1= - A in,
Lengit Erery 0K TRUE TRUE TRUE
(Fluer, Furm. (1) SCR-Zn, (Diryed  F F F 3
Zore Type 063 FRAUE TRuE TRUE
Na. Lamps in SeresSting (1-5) ]
La=paStieg 0K TRUE TRUE TRUE
No. Lamps in Top/Battom] 44 [ ] Flenum
Porever] F F E 120
SCR PHASE Zow Eniy OK?  WALID  VALID  VALID b
Top Lamp Phass | 17273): 1 2 3 Baance
Botiom L.II'HE Fhase !l@:l 1 2 3 e
SCR POWER Prass 1 7.2
[Rated Lamp VoRage Fil 216 216 Phase 2 108
Max. Lamp Wired \oRtage 216 218 i L] Phased 7.2
S0% Power SCR Cal Span Setting 305 s 305 < Wirma
Max. Lamp Wired Power (W) 00 200 900
Mo Sinngs par SCR 2 3 2
Max. Currerd par String (A) 4.2 4.2 4.2
Mo Lamps in Zone a8 12 B 2B
Mo SCRs in Zone 2 2 2 &
Mo, Stings in Fumace Zones 4 ] 4 14
Nbe. lamp siings per element monnce. 4
Top Lamp Power (KW) L 54 X
Battom Lamp Power (kKW) s 54 11
|Total Power/Zone (KW} T2 0.8 T2 202
Cusrant Required Top SCR (A) 83 125 83
Cisrent Required Battom SCR (A) 83 125 83
{Codor Temp (K) (nominal: 2500) 2500 2500 2500
Peak Wavelength (um) 116 1.16 1.18
Estimated Lamp Life (hs) G000 hr  GOODD R  EODO R
Lumen Oulput va. Rated (3} 100 100 100
Humber of Curment Peower (W) Fnase |EH i EMT
Fumace Total Hem? Vm {Ampa) M Typical ¥ Cither hems
Lamps 28 480  |as above F=¥] 10" Cabinat or CACT Fars, 117 Vag, 0.304029 A for 50080 He
P, Monitar (1] 117 1.3 4 Box {Muffin) Fans. product cosling, 117 Viao, 0.16 A
Ball, OploZ2. EM 1 117 21 02 Cooas-fow Fans, product cooling. 730 Vae, 1.27 A max
UC (Fump & Gan) 117 10.0 Lowar Cabinol Bloves rs (Impoliers), 230 Vac, 0.72 A max
UG (Tank Heater) 117 B.4| HZ Igraters, 120 Vac, 5 A 24 Vo PS, 120 Vac 2 A
UCD (Blowar) 117 20 M mede than 8 SCRejphase por TRx oim 24 Vae secondady
UICD (Heaber) 480 16.0 2 - 4 2
Edg Hir 1 Length a0 480 T.8| a7 EH1 ok 124 Cument: 39 A Cal Span: 359 Vag
Edg Hir 7 Length EH2 0 Clerer: Cal Spar:
Edg Hir 3 Length EH3 ox Current: Cal Span:
‘Cabiret Vert Fan 10 2 117 029 o Cabinet/CAC TIControl Bex Fars: 116 A
CACT Fans 107 2 117 0.29] o 0
CACT Fana 4 1] 117 [VRI= PHASE BALANCING TOTAL
‘Conirol Bgx Fans 4 L 117 '3'1g| PHASE 1 2 3 ALL
Prod Cooling fans 117 a1 LAMP PWR. kW[ 7.2 10.8 Tk 252
EHMOTHER] 0.4 FI [+1:] 30
Fumace Tolals 0.3 TOTAL 7.6 134 T2 282
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High Power LA-309 Expected
Average Current at Operating Temperatures
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