PCT/US2021/045735

WO 2022/036091

1/9

00 F\\

L "OI4
I waisis |1 [T
ST ' 92IN0g
sleulwus | m I18LIBAUOD Xoopslu| oMoy
I S S —— wmod  |-----4  folo]
bl i LNOA NI /
P i 7'y /
Lo i ocl sLl
i m m\wwr 80 _.\
— j0U0D
\\@ @ ‘dwo] dey - | eomeq
8¢l S)N2JID) JOSUSS dwey sjqeuen Bunndwon)
\ / 1s0nu0D
oel” / /
vel yan!

W91SAG |01U0D

90l

vOlL

SUBSTITUTE SHEET (RULE 26)



WO 2022/036091 PCT/US2021/045735
2/9

200
\\ C)
Start

202
™ Acquire Temperature Setpoint For Heater

204

Temperature
Setpoint Less
Than Present
Temperature ?

206
208~ Perform Variable Perform Variable
Ramp-Down Control Ramp-Up Control

210~ Maintain Temperature At Temperature Setpoint
Using Temperature Control Model

Approaching New
Temperature
Setpoint?

FIG. 2

SUBSTITUTE SHEET (RULE 26)



WO 2022/036091 PCT/US2021/045735
3/9

300

\\ ( stat )

Set Variable Ramp Rate To Desired Ramp Rate &
Apply Power To Resistive Heating Element To Provide
Desired Ramp Rate

304— Monitor Current Flowing Through Resistive Heating
Element Of Zones & Temperature Of Zones

306

Measured Current For Each
Zone Less Than Current Limit
Band

308

Determine Reduction Amount & Reduce Variable Ramp Rate By The
Reduction Amount For Each Zone

<

310
Temperature Of Zones

Within Deviation
Threshold?

\ N

Reduce Variable Ramp Rate Of Zone Having Higher Temperature

312

314

Zones At Temperature
Setpoint?

Return

FIG. 3

SUBSTITUTE SHEET (RULE 26)



WO 2022/036091 PCT/US2021/045735
4/9

400
\\ ( Start )

402~ Set Variable Ramp Rate To Cooling Ramp Rate &
Control Power To Heater Based On Cooling Ramp Rate

Monitor Temperature Of Each Zone Of Heater

406
Temperatures Of Zones

Within Deviation
Threshold?

408~ Set Temperature Ramp Setpoint Of Cool Zone To
Measured Temperature Of Hot Zone

410

Zones At Temperature
Setpoint?

FIG. 4

SUBSTITUTE SHEET (RULE 26)



WO 2022/036091 PCT/US2021/045735
5/9

Constant Ramp Rate of 20C/min with Max Current of 30A

VRRT Control with Dynamic Ramp-Up Rate and Max Current of 30A
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FIG. 5B
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Temperature Ramp-Down With No VRRT Control

FIG. 7A

Temperature Ramp-Down With VRRT Control
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