wiwawsummitresearch.tech

Temperature Controller Instruction Manual

GENESIS

Heating Mantle

Werslon 1. 1 (fanuery, 2023)
oot type Ejl-;ﬂ&lmmlunh (TCY. K ;

(Resistance Temperature Detector): Pt1000
iputrange | o S T2 ar 200 AOVC
Accuracy + (2% Full scale
Response time 05s
Display resolution | 1°C, 1°F
Conftrol mode PID control

Refay contact: 1 A at 240 VAC, 3Aat120VAC, or3 A
Output mode al 24 V AC for resistive loads
DC oufpat for SSR; 12 YOC / 30 mé
Alarm Internal buzzes
Alarm funciion Programmabilba Only
Power supply 85V~ 260V AC 1 50 ~ B0 Hz
mw 5 Wall
m";“‘mm 0-50°C, 32 - 120°F
Dimension 96 x 48 x 90 mm (W x H x D), 178 DIN size
Mounting cutout %0 x 45 mm
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GeENESIS

Program Cheat Sheet

PID adjust: Press & held 'SET'
- 3166 -=>'SET'

— Liquid — Jacket,
P: 30 P: 1 Do not
1 600 I: 0 adjust
D: O D: O iad
Ao Ao |
T 2 4 S
R: 1 Bl 1 fields
R2: 0 R2: O

Systemn Config “Duty Changa™:
Press & hold 'SET' —->1856 --='SET"

Liquuid JAcka!,

sct o sci s | LDono

SC2: 0 SCz 0 adjust

OUT: 85 OUT: 10 grayed

C-F C i L il

sn: Pt Sn: Pt fields
WaD: SW-

P Window up to the sst temp whare
FID stops 100% power function and
bagins accourate temp climb

I: Selected range of agressive funetion

to and within the P {window)- both in

100% ramp and P {window)} control,
Higher number = Slower ramp
Lower number = Faster ramp

O Dedicated digital heat repeat when
temp is measurad incling,

I &= ho function I

L

\.agag= Higher value = Faster reheat
Lowar value = Lagging rehest |
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3. Front Panel and Oparation

L D B b

m 7 €& 5

Figure 2. Fiont pansl

(11 Relday 1{R1) cutpet mdcator. When & = on, R 1 ey is acivaied

(3 Relmy 2 {RE) outpet indicator, Whan it & on, B2 relay is activatad,

(51 PID control oupul mdecatir 1 & synohnonized with the: conirol output
itermimad 3 and 4) b the lead

131 Timer key. Toggle the bodtom display window bebween: the tamperaturs of
Probe 1 and the times

(50 Increment tey A Incresasess the rumens value.

() Deszerent key W Decreases the numenc valus.

[F15ET key. When it & pressed momenianly, this confroler wil enter
tamperature mofik sctfings mode. Saa secon & below for datals. When
pregsad and held for twa seconds, the confralier wil enter the: parameter
sating mode. See sectian 7 below for detaiks.

() Cabin femperature, fop window In normal oparsion mode. it daplays the
tamperature reading from Proba 1, When the high or low [t alarm of Probe 1
15 eclivatiad, thes windosw will flash betwaen tha alam type (AHT cr ALT) and
fhe detected femparaixre. In tha parameder seting moda, i displays the
conirilier's System paraetens

) Tempesatiretane, Botom windos . 0 normal operaton mode, i

displays the temperature reading of Prabe 2 (the probe of food infernal
femperature] or §ha tma passed sinca the contmller has bean powared up.
Whan the: high limit alarm of Praba 2 is on, this window will flash batwean AHZ?
and the desectd lampersture. Inthe parameter saing mode, i displays e
wale of the parameter that i beng shown i ihe o window

(2 Timer iwheator. When the botiom display shows timer, the decmal point in
e right bogtom cormer wil be on

A& Back Terménals and Wiring

(EEImEs]
L] L\J L\_T
HE--.!EEI'U' 55R

Figure 3 Back terminas.

41 Temperature Input

Tre Genesis conteolier accepts twa types of sersces, PTI000 RTD seesor
and type K tharmocouple. Please refer bo Teble 3 for the input sensor fype {Sn)
s&tting codes. The cantreller can read froen fas sensms et the same tme, bul
fhe two sensors mist be initha same typa. The inifial seting for rpul =hora K
iype emmocoiple. Sef Sn o the comest sensar code i anofer sensar fype i
e,

RTD sensor

Cnly wo-wre FT1000 sensors should be used. The Probe 1 should be
connected do anminal 11 and 12 1o read the smokar cabin temperatore. The
Prabe 2 shoukd be conrected fo temminal 1 end 11 1o read the

tamperatwe

Thermooouple

Only pe K Demmooiugles ane acoepad. The Probe 1 should be onnecied o
terminal 16 and 15, with the posifive wine on tenmingl 16. The Probe 2 should
be connected temral 14 and 15, with the positive wire on terminal 14, Thee
am hwo commanly tEed color codes for typa K thermocoupla. US cdior code
uses yaliow |posiEve) and red {negatne). Importad TN color code uses rad

i pasiva) and greentilue regaive). The femparaiune reading wil decraasa as
temperature increases if the polanty i reversed,

42 Powerio the coniroller

The controller acepls B2 AL power. The power cables shoukl be
conrected fodarminal 1 and 2. Polarity does not matter. For the sake of
consishancy with the winng axample descrbed laiar, we sgges| you connect
#he hot wire 1o fermmmal | and noutrad i 2.

43 Contral Output

This conrolier has thiee oulpul pots, one porl e 358 & o relay outpul
prrts. The S8R il oulput feeming 4 e ) of this conroles provides 4
129 D signad that can contol up ¥ 5 S5RS i paralkd. The relsy oulpus of
e Gomndler (R aned R2) can be e ¥ conirol conacing o solenced vahes,
Thie reskay i5 raiesd S 10 Apnpere curent under T2I0VAC, which can be wsed 1
e i vl Dessler dlivecily. For apgplications $el need exira el outs,
such as one for second locaticn and anoher for cooling shower, reays R or
R2 can be: uwmed a5 two ime or food emperaturs eetaled coniml oot

44 Rotes to users withost prior axparienes with PID controllars,
The felkrming noles may prevent you Trom making commen metakes.

441 Power ko the heates does nol fic through temmel 1 and 2 of the
conirolies. The oormdies itself consurmes less han 2 walts of power_ It anly
provides & confrol sgnal to e relay. Theeefors, wises from 38 AWG 0 26
MG range shodld be uwsed for providieg power o teemingds § aad 2. Thickes
vires may be more difficult to instal.

44.2 The reloy output B1 and B2, are dry single pole switches. They do not
provida prwsr by themsahles, Planss sea Secion 13 for how they ane wisd
whan providing 8 1200 output (or whan oulput vollags is the same &s the
peweT sourss Tor the oontnoller)

44,3 The 55R output powsr doas nat came from the input of the S8R, The
ouiput of the 558 & a singk pole switch bebwean dermnals 1 ond 2 of Auber's
E5R, The inputt of tha 55K is for controfling, or tnggening tha 551, (Mease
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naie we are Ekng about the 555 gself, not the conirod output for S5R from
the controllar]. When swilching a Nodh Amenican 240 VAT power comnediad o
a haater, the heater will be live even when tha S5H i off. The user should
inziall a double pola mechancal swich io the power input.

444 The power is confrolied by regulatng the durstion of the on Bme fora
fieed penod of time. It 15 not controlled by regulating empltude of fa woliaga or
curend. This & often mefered e ime proporonal contnol. For mstance, if the
cyde rate et for 100 seconds, A 60 outun means controllar will swtch on
the power for B0 saconds and off for 40 seconds (B0 100 = 60 Almost sl
high-powsar contral systams w=e 1ms propoetional contsol bacsuss ampluda
proparticinal contral & too enpentsive and inefficent

3, Programming the Temperatume Profike

A jotal of b steps can ba programmed on ths consolies. Each stap conlains e
== tamperature {C-X} and an ending cnlanon setting (E-X), whare "X is e
stap number. For example, the Siep 4 temperatuna is represented by C-4 and
the Step 4 ending crilerian & rapresented by E4. The ending oriterion
datemmnes how does controller finish the curmant step and slart the nexl siap.
There ara o opéions for e user, fand F. 5et E-X 1o bl you ward step X fo be
el bya preset fima. SatE-X 1o F  you want step X lo end by a preset
famperature of the mlamal peabe.

Aifter you sat E-X 10V, you wil be asked i sal i-X for the ime. Time & defined
as tha duraton between e st slep and the next step. Plaass make swe the
#me i long enough for the heater toheat up the device. [ tha ime s sal oo
shorl, ther emparabure may nod ba able o reach the cumant siep emperalura
sating, belora it jumps (o the nast step. The ftime wit is in minutes wih 1
miie resolution.

i yoa w28 E-X o F, you will be ecked to set F-X jor fhe iempanbee of the
indernal probe. Whean all of the E-X are =at to L, he coniroller can opesate with

anly the probe 1 pugesed n.

To program the temperature pratle, press SET key once. The displey wall show
-1 al e bofiom window and famperature seting on tha [op window for step
1. Use " 4&" and =¥ kays to chenge the safing. When finshad, ress the SET
agan 1o canfirm e change. The display wil shaw E-1 on the botiom sindow
and the ending crienon stiieg an (he bop wndow. Use " & and * % keys io
chiange the setling. When finished, press the SET again tocontim the changa,
The= boam wandow 'will display -1 or F-1 depanding whether tor F is salected
far tha E-1. The tiop vandow will displey the seting for -1 o F-1_ Usa " and
“%*° keys Io change ihe safting. iWhen finished, press the SET agan o confim
ghechange. The display will g0 the sap 2 setling. L wall repeat in the same way
as the sbap | After you progeEm encugh step for the recipe, you can . progam
res!of e slegs of E-X o1 and set £X 2am

The temperature setting will ot ba changed il SET is nol pressed (confirmed).
After programming the necessany steps fon hestng you can fnish
programiming by pressing the SET copdnuossly untd it passed T-6 and displery
e cumant lempesatune. You can also kEave the confrolier alone. The display’
waill regurn: b e nomnal display mode f no key = pressed within 15 seconda.
Thae initied progrem sefireg far thee conteoder @ lisbed in Table 1 Tha paogram
waill cominad thee tesnperature of the cateref al 120 °F for 120 mewtes. Then,
chiarge the terpemare tv 190 °F |bwall stey at 150 °F unid internal
temperatune al thi heabng reaches 160 °F. Then, the aaboller wall deopthe
famperatune #0130 °F for & hours {300 ministes), waiting you 10 reset aymen |

you set T-3 = [ and -3 = [, when meat internal femperature reaches 160 °F,
the comirolkar wall shut off the heater, lashing EMO on bodh windows, and fum
om the beepng alarm I noffy you that heating is fmshed.

Table 1. Initial program setting

Siep® | Tamp("F) | Sep# | ForT | Step# | Ve
&1 i E-1 i H TH
o2 190 E2 F F2 | B0
o3 10 E4d [ B 0
o4 0 4 i ¥ b
[ 0 ES i 5] 1)

BT 0 E6 | 1 | | D

This eondralier has tan rday ouputs (] and B2 One neday can be used for
e second eatar, the ofer one can be wsed for @ coofing devss. Yo can
activae the rebry in ool § progeam steps. Pleass chack Section 10 for
desails.

These tw retays are controlled by parameter B and B2 thal can be acsessed
by code 166 (see Table 2} The parameter R 1 specaly af which siep the: relay
R shauld be pulied in; the parameter B2 speafy at wihich step the relay B2
sshoufd be pufled in. For example, o fum on e second location connecied at
siep 15 R =1; 10 wum on he coolng devce 3 step 6, se B2 =R

6. Check the Current Step and Display the Time

Tir check which siep the program is af dunng cocking, preas the * &° ey onee
Thee b worwdorw wall hosy the coment step in the Bemoof P-X. For metaree, d
well display P-3 if the contraller & &t abep 3. The disgnlay well anomatically et
i Ehe fempesaione daplay mode afer 8 apeonds. To chesk how long the
condeoles hias been unnng snce powensd up, preas the Tine key onee The
bsitioorm wandiow il dhow the sohual ime passed sree e conroller was
poered up. Plesse note thal this is the dolal fime, nol the ne pessed in e
current slep Press Tine ey agamn bo switeh back b inemal bernps rabus.

1. Control Parameders

7.1 Conirol Parameiers (Code 165),
Theey nerd to be adjusked based on the system 1o be coniroled. Table & shows
the: bl of these porometers, ther range ond infal setvales when leff the

Enctory.
Table 2 Lisi of parameters and it initial sottings under code 168,

Symbol | Display Descrpgion Range initial
P P mh']'”” 0 - B 7
| i fegial constnt fsecons) | 0-898 | 60D
d d Dlsmvativg corstani (yenond] Q- D) 15
oo oA A 3ane echt=on | 0
T E T — 299 2
Ri el Tuemvon slep af retey Rt o-6 i
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R2 | r2 | Tummsmdemiz | 06 | 0 |

Details aboud avery parsmeter.

P Proporional band. Hs uniis 1 degres. Ths parameter contols the
cufput of the: condralier basad on the diference betwaen the messured and
i lemmperaiure. Larger e P numbes means he weakes he Schon (e
gan). It P =T, the proportional band is T degrees. When the sensor
Iemperaiure is T degress baiow e proporionsl band (10 degrees below
the seting), the conimoer wil hiawe 1008 ouipul. YWhen the Emperalure &
5 degrees bedow the et point, the oulpet & T1%. When the femperaiue s
eqqual i the satling, the controfer will have 0% output (assuming nlegral
ard denvatie fEctions ans umed offy. This conslant alse affects both
integral and demative adion. Smaler Fuslues will meke the both wegral
ol dervatve action stronger. Flenss nate the valus of the Pis
tempembure unit sensstive. you found an optimzed P mlue when
opernting the: controfier i Fahrenhedt, you necd to daide the P by 18
wihan changing the benmpersiore unit o Calaus,

i Iedzrgrea fime, The: unit i inseoonds. This parsmessr controlbs the autpul
of conrofier based on the difierence between the measred and sef
teampareturs integrated with time, Integml aotion is used to elimnata
temperatire offset. Larger number means dower sclion. & g assumng
the difference bebwesn the measured and st tsmperstune iz 1 dogress
and reman uechanged, the outpot will increase confinuousy with time bl
it pesaches T007%. Wher fem persiune fuctuate regidardy (syaben ouciliating),
incresgse e interal fme. Decresse it if the: controler s tekng o0 long
eliminzta the lemparaburs offset When | = 1, the system bacomes a PO
controder. Fre vany shw response systemn, s | = [ will significandy
reducs e bamperature ovesshon

d. Dervaiiva tma. The unit i N saconds. Denvatve actian catributes the
curput power hased on Bea rabe of temperature chenge: Cenvative adion
can b used fo mnimize the lempertue ceershoot by responding ils rate
of change. The: karger the number is, the faster the acion wil be. Foe
eimgle, when the deor of oven is opened, the tempesatune wil dnop &t
very hgh rate. The denvative adion changes the confrfier ouipol based
on e rate of change rather than the ret amount of change. This will alkos
the comirolier o et sooner. Hwal tumn the heater bo full powar before the

tesmpemsire draps foo much

AT Auto-tune funchion. Sef AT t 1 thes et the meny. The daplay wil
shart i flash altemately behween AT and $ie curmend lemperatune, which
indicales sulo-buring is in progress. When e dispey siops flashing, the
euio-tuning is fireshed. MNow, the nawly calouiaed FID parameiers are sel
erd are uzed for the system. The new parameters will stare inthe memony
ewen e power is off. For more mficemation aboul suio-buna, plansa e
sehon 8

T. Cyde rate. The und is second. The unit dedermanes how long fior the
controler 1 calculale each action, ia., # T & set o 10 seconds, when
coniroler decde he output shosld Be 100, i will Rirm: on e heater 1
second for every 10 seconds. THiS parameter should set af 2 second for
et heates swiched by S35

1 and B2 Felay Chatpen Datrabon. Theose o parameters determine which
ateps i furn on Relay 1 andfor Refay 2 For essmple, fo lumn an Ralay 1 al

giep 1, R needs o besel o ™17 To lum an Relay 2 af siep B, B2 nesds i
be sel o "6

The fiow chart in Figura 5 shows how hese parameters can be changed. Press
and hald SET key for 4 seconds until LED displey LOCK on the botios
window, then relaase the SET key, The display on the top window will show
*IF". To get info paramerters setting mode, you nead fo key in the pass code

Ll " "and "W ey ko adjust the-desplay b 166 (which is the passcade]
and pre=s SET. The bodom window will display P and lop window & F setling
walue, Lise " " and * W keys 1o change the sefting. When fnished, press e
SET again o confims the change. The botkom cisplay wil show fie "I nght
winkow has s seting value, use the same P setting procedune o sef he |
value. Tha rest of parameters ane set in the zama way.

Cabin [T5 ] [CIEE]
Food IE@F ﬂt—
+ &9

ki
°
© ]

(]

[E1]
@B ¢

[1]
&)

[ 8-

(]
&

Figure & Code 166 Parametar saiup fow char.

T2 Bystemn Configurafion Parametans [Cods 155).

Once they ara s&t, they nomialy do niot reed fa be changed. This goup of
paramesers can ba acoessed by input code 155 1 yoa don't want your system
o be allered by other persan, do not fet ofher peaple know this code. Table 1
show the kst of thie parametans, their range and mitial sef value whan lak the

factory
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Table 3. List of parameters and Ibs iniial setlings under code 135

Symbol | Display | Description Range Initial
an &L | Seraanr | offsst (in degree) | -d0-+40 1]
G2 L o] Sergor  offest (n degree) | -20-+40 a
Dt ouk Cutprd, povines (100 1{H}
LF C-F Temperatureunil Cof°F F
Sn S Beneor hypa PL.K Pt
W20 B 2d Window 2 display mode’ Fd, 5% Fd

Mote *, W2D is-a new parameter added to SMO-2008 1t is oot avaliatie in
SMD-2004 ar plder versions

Details about sach parameler,

= SCIECE cabbrabon offsel The parameier is ised ke make the input offsed
s compenaste the emor produced By sensor. For sxample, if e
ternpesaiare depdays of tp window & 20 T in ice waler misiare, sef 501
= -2 [l make the dispdiy to shows 0.0 degres. SCT s for fhe contr
ternpesahng probe [Frobe 1) SC2 is for the internal temperature probe
[Prabe: 2)

o Ouf, Dulpat power perentage. §is sxpressed as 3 penceniage value. This
Turacton Wl S Wi T CORMON e M OUIE o delvernsd iy
hes heegrier. For exaenple, if you sef Out = 5 and your heaier is 1000 watis,
Thee caipnt will s S5 of the 1000 watis a3 e Ul cuipul 1T hinks te
TO00WY heater & 3 SO0W heater. Wien the FID akonthm delsrines 5%
DU et e BOIS] power oUTHIL will De 250 walls This Renchon can
b st I e S RS
1) Wiveeny o hae @ very powedhl hessies and esing @ very siEall pal ol
wEer i ook Al very low tergersiue, for example, a P00 wais hesles
Wil a cne iTer {1 gl ot of weater &t 1340 "F, The: hesiter is w00 powestul Tor
e simeal] weaber volusne, The moamenl il & on, I reberses oo much enegy
10 Gl e ks 1o cosshiool. ABhough i1 sill possilse o
sinbilze the empesshire with proper PID pammeters, i is mush easer b
wontrl i you ket the mammum oulpul e 25%. Ideally, an optimized
termpeiabare contd systermn showd consurre: aboul 25 % of the healer
porve o 36t femperahare (semdy sale], for exampie, §you foumd out that
oty 2 walks of enengy is resded to mankain e empersione ot 60 "G
(141 =), deily you shoedd use oy 200 weatls heater for ihe job. Too
mech povwe will maks the system over react boo quickly. Too ifle power
wall make: e syslem oo slow inresponss. By wsing the Cut fancion, you
can make the 14 walss hester to sct as o 200 wott hester for stable
iempoinbune oontml
7] When the: Inad corsumes moss power than sonfralkr can hande, for
canmple, if you have o cooker vith & 128, 1208 AG heating slement and it
containg more Shan 3 liters (10 galon] of waber, It might ke mom than
L0 mirustes of full power hesing for pontrofler o heat up the pot. Long ee
of fidl power cpertion mighl causa e moniroller bo overhaat. Yios can sat
the: ouiput fo 0%, 1t wall presant the controlier from aver heaf by staying o
full prwer to0 kong. For detads, please see Appendo: 1

= C-F termparatare unt. You gan set the dsploy ether Calsius or Fahrenhest,

=  Sn_ Input sansor type setting. Wou can changs fhe mpul sensor type

batween PT (RTO, PTI00} and K {K typa thermocoupie), Mala, this condrofier
cam only use FT10M RTD sensor or K type thermocoupla sensor al same
me. cannot read one PTHIN and one K fvpe thermocouple at sams fima.

+ WD, Window 2 display mode. The second wirdow on the cosroier can
b Lemiedd b0 avibear display the larmpaaturs reading rom the probe or 6o
display the Set Valua of fe curant st step. By defaulf, the W20 =
sal i T for display of the probe reading. When W20 is set o "5V,

the =acond window wil show the Set Yake

This group of pammedans s acoasted by mput code 155. Figura & is tha fow
chari that shows how they can be changed. Prass and hold SET key fard
second unal bottom window displayed "LOCK. Releaze ha SET. The nght
window will how T Lisa "«" and ™" keys In adust the dsplay %o 155 (anather
pee= pode) and prass SET. The bottam windiow vl shaw the parsmetar and
B wanow wall Shcre 5 walue. LR " and " keys b0 change the setting.
‘WWhemn fnshed, press the SET o confimm the change. The next parameter wdl
b displayed.

Cahin [ 75 ] E
Food T@,... %
(o]
®
[1E0]
@
[CF]
°c
(g
©

Fagure B Code 155 Parametar salup flow chart

7.3 Alarm Settings (Code 188
The: elanm zetting can be accessed by coda 188, Tabka 4 shows the lst of tha

parameters, their range and inihial set valus when e the {aciany.

Talole 4. List off parameters and Iis intial setfings wnder code 188.

Symbal Description Range Initial
AH1 Probe 1 high imit slams | -89 - max input mnge” | 200
AL Prabe 1 low fmit alorm | 28 — mas. input range: i
AHZ Prote 2 bigh §mid slam | -93—max. inputrange | 200
AST Siep finizh atam Om, OFF OB

Mote*, For lype K thermacoupls, the mesimum input range is 2378°F or
133G, For PT1000 RTE, the: mas mum npe rangeis 527F o 40000

munmmm
A, this i the Fisgh Bl st for probe 1, User can s @ lemperalie

0 Theat I e ysiem i oul of Gonirod, the buzzes will be wrmed on_eg,
AHT S 00 200, the bigzer wil be on &t 207 and off a 250, YWhen e
baizer is on, B top window wil Rash AHT and the cisteni emperatuie
To disatie AH1 alorm, you Gen 3ot it @ lange number, Bke 350
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* A1 the low imil alarm for probe 1. WALT is set to 100, The buzzer wil
ba on when lemperature drop do 100 I wil be fumed off when
femperalure rise ta 101, This alarm s supprassed when frst powered up
Hwill ondy funchon afar tha tamperature has mached set poinl once,
Vihan the beezer is an, the bap window will flash AL 1 and the cument
femperature. Todisabls AL alam, you can sat it 4o @ smell rmmber, Gka
| B=faul).

&  AH2i5 the high bmit slerm for ta probe 2 1FAHZ set to 190, the burzer
wil baoa a1 191 and off at 190, Yhen the buzzar s on, the nght windoe
will flash 8HZ and #e cament temperaune. Whan smaking mutipla
pieces of meat with different thicknass, you can put the proba inthe
thineest peece fimt Set the alam to tha temperature when meal is rsady.
Itwill bt you know whan & 8 done. Then, you can move He probe io the
seond thannest preces and soon. Tousehis fagure, you can set e
ending ciena b time. ¥ you st enching criteria tolempesatuna, you meed
o =ai the ending tepemsdure o be ighar than the alam empersure
T dizable A2 alamm, you can sedil o a large number, ke 350,

= ASTis the slep ending slerm. When AST i umed on, the buzzer wil
beap 4 omes when each step & inshed. k= useful o nolfy the user tha
heating step is inished. User can wum il off if no buzeer sousd & wanied
i the finiah of esch shap.

Hote: AR alarm can ko muted during beeping by pressing the "™ hey.

This growp of paramaters & accessad by input code 189, The fow chart i
b i Figune 7. Preaa and hoid SET ey for 4 second until Batinm mindos
displayed LOCK. Relesss the SET. The right window will show "7 Use "k
and """ keys to adjust the dsploy to 188 {passcode) and press 5ET. The
batiom wirdas wil shaw the parameter and top window will show ita value
Lise " 4" pnd "% kays to changs tha seftrg. When finshed, pross the SET o
canfirm the change. The mest paeamrebes will be deplayed.

i [E] g [Blg B
Food [15 |—=[[gf F]—=
1 o

Figure ¥. Code 188 Parameter setup fow charl

B Auo-Tune
The defauk P, Fand D sesting of he ool ke was optamezed for the Geresis
ytarithe though extenssie manual fureng. We found these group of setting
wiihis for mas! smokers an the marked. In many casas, it works betler than the

sefing clfaned Wi aubo-une. e sunpes he uses o iy Te defaul sefing
first. ¥ you dom 't lika the result, woucan Iny o ncrease the P vaiue if your
systam heats up too fast, o decrasse the P il your syslem heats up oo show,
The walues of peramsater [and o cen be bak as the defidt because more of the
nieat respond simdary. I you don'l Bke the resuk and does not wanl o
manual une i, you can wn the aulo-iung.

Every type of PID has i own unkgue se1 o luning parametess For he
conteolies i hesd with stabiliy, i miust have programmed aiih the ining
parresers for the hoat curenty being used,

¥hen Should the Conirgller be Tuned 7

1T e P s resteerss e pronvindesd are ot warking for yoir king, vou can uss
e Aurio- fnisg Tuncicn i 18 the conimller o detemine e PID paramelers
aviamaticaly. Auto-ring Sncion (i3 often known i sell4eing) s
aeomalically oplmiee the PID parsmesters for your chasen beaiing syskem,
The mgto-ureng fenclion vl beat up your smoker then kel it ool down, [t vl
repent thes heatonol myck: several imes. Based on the response time of the
whale heating system, e conboller wil calvulsie and sei the P parameiers
x your heaer

L]
~¥
:l oif | o o=

Figure 8. Auto-tune

Befiare using the auto-lune fancion, you miust set the hesting equipmeent up n
i exac! coafipuration ¢wil be used. If the heater has s own themmostat or
power condrod, wm bothoas high as gheyll ga. Sal the controlier o the
approprista power leved Tum B conlralier on, and then emnler he

desired 5=t pani lemperatune cosad (o your normral hestng ramplemperatuna,

To ecivate aulo-tuning, just ener code 165 fo getinto the PID ssifing menu.
St Ap = | then et the menu (see Figere ). Tha deplay will start io Sash
aternatety between AT and the cument waler bath temparature, which
indficatas auln-tureng is N progress. Wan the-display stops flashing the aulo-
furenig i finished. Mow, tha newly calculsied PIC parameters ane sel and ane
used for the system. The new parameters will skue in the memony even tha
peweria off.

*fioa shiowdid alwarys wiite down pour ald PID paramelers bedme slaning suloc-

furen. This way i someing Qoes WIong, you can always go back i your old
PO paramatars

The duration of aubo-uning deperds on how faat te sysiem i responding I
e heating and cookng cycle. ihe temperature of the heater takes a g
fme do diop daben the heater i off), the asbo-uring could be & wery long
process. This s especally uewith & welHnaulated heater. But i general, the
auto-uring should be abbs o lune most of your chasen with faidy good esull
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B Save and Reoall Recipes

Ganeral introduction for the recips function for this controller:

Thi= confrnlier has two “memonias” to slane e programming =leps. One s e
camerl rurning “mamony”. This controller will run the programming steps from
fhis running “reemany’, like C-1, E-1, T-1, efe. Ancther is called recipe
“memany”. Yiou can "sawe” your cument running memany o this recpe
memany with diffesant recpe nameas, ar recal the recipe memary inlo the
CARTER| FURning memdy. In that case, the previous Steps in nunming mamory
will be pvenmitien. Yiou cannot un the programming steps from the recipe
“memory” diectly.

This contrmbier can save up 10 B PID recpa |programs). Esch recipe

fle can have up to § staps {C-1 lo C-6). For coswesience, wa have pre-
named these & pieces of racpe fles as 81, B2 C1, Gl F1,

F2 P1, and P2. These recpe fies are al the same except thar

names, 50 you can siore your special respe B0 any of therm. These racipes can
be stored i the mamary of the controdlar even whan il & possered off. You can
owerarie tha exist racipe with B naw one

91 S5ave a Racipe

After the progeam has been endered| user can sove @ curenl pEOgRam &5 a
recpe for tuie use Under the nonal sperating mode, pressand boid 2T
by e 2 sienndds werl e Bofiam wandow sheeas “LOHCKT . Thee bap window vl
show T, Usethe "&" and "% " key o adjust the vakie to 2" e passooda for
saning) the program) and then press 3ET key fo confims. Then "SAVE" wil be
shown on the batiom window and “Erd” on 1op sindow If press SET key now,
wior il it s mode withiout ovenvniing any asing programs. Use ™ A" and
"W" kay t0 s2lect the namea of racipe towhich you wanl 1o slone fhe progam. §
you press *uk” {or W key] epeatedly, youwill ses “End”, "b17, B CTT
L FVRE, PT P one by one. Press the 3ET bey agsin i store your
caxteni program under the selecled recipe name. This process wil ovesnwaie
Ehe cumenl fecipe data w0 e saved recips data Figure 3 shows the ow chan
of how o save a recpe

82 Recal a Recipe

WWARMIMG: Your cument program will be ovsnaitien by the selactsd recipa,
Flease wika # down somawhara if it = imporiant o yow. To recall 8 racipa,
press and hold SET key for 2 seaonds unill the Botiam sndiow shows “LOCK
and then rakaasa the SET key. Tha top window willshow 7. Lisa " & kay to
adjest the mumbes o *1" and then press SET. Then “riZ" [recall) wil bo shown
an. thi: besicem window and “End” an top window, Thes can prenent your current
program been aocidently cwerantten By 5 recalisd peooram. Use "&° and "
kery b lpcate: reape you wanl o recall. Fyou press " key repeatedty, you wil
see "End”, b1, W, T CF, FU, T, PY, aad P2 one by one. After
youl Iczale: the recipa that you wand to recall, press the: SET key o seleol
Curani program wil be cveraritten by e selecled program. Figure 10 shows
e fler char of how fo recall a recge

Food (15 |—
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Figure 8 Flowy char of saang a eope
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Figure 10, Floa char of recalbng 3 recipe,

10. Single-stap Mods

In this mcede, the contraler wil hold terperature atone se valkie [-1)
comlininisy 8% ong & e contiolle is powened on, Even i the controder is
porwered O aed Turmed n again,  wil resume woking in his mode. Yo do
notneed b emler sy OENEr PROQRam Seps in this mode:

Tox espvier thes sangle-step mode, (he user needs 1 sel the parameder Pris i
"OFF"_Press and hold SET key for 2 seconds unfil LED display TOCK” on the
bthom wirdow, and Ben release the SET key. The display on the iop window
will show “T°_ Use * " key o adjest the rumber o 3 and press SET key agan
i comlieme. Then "Pris well Be showm on e Betom windcw, and "D o 'O
i fthe 1op window. Lse *&" and * ¥ key 10 toggle between "IN and “OFF
Select OFF™ and press SET ey for single-sepmode. Ofenwise, ssict 0N
and press SET Key for program miode The: conrolier will o back i ®e nomal
aperatng mode. To st the temperaline, press SET key once, amd the boflom
weinck will show “C-17. Use "™ ard * " ey o adjust the lemperaturs in the
woprwindioa, Men press SET 10 Save and exit Figuie 11 shows e Tow chan of
v Ly el ey e sangle-step maode:

c.mr-r'rn@ F'!_'I.E:,l [aal : i)
m:dl_lsJ—-»lhmer- BT
24y @!

| , =
]

| LEc2]

_ e — —_ =

Figura 11. Snghe-step mode fiow chart.

In=ingle-step mods, the save and recall function [Sectian 3 can still wark, But
the change can only ba appkied fo C-1, La., you can only siors vour current sat
temparature o fhe C-1 in a selecled recipe, or recall fie C-1 femperaiura from
a sefected recipe to tha cumeni s=d lamperature. Cther data will remain in the

mesmory of controfler but 15 nol acoessble under the =ingle-siap mode. To el
e single-step mode, you need i change the "Pri3” valus to "D

11. Programming Examples

al. Slore o progrem as a recgps (Program Kaode)

Becfiarm: you input your pogram, check e Pz = ON facoessed by LGK code
!

Proamz SET binafly, and enter the peogram bealos:

C-1 =12, E-1=-1 11 =120,

£-2=20M, E2~F, F-2 = 160,

C3=1M, E3 =1 F-3=300.

Youp tan e e rest of sieps as e defaul velues

To-sinre in peogram o recipe b1, kong press SET kay, sl LCK = 2 choose b1,
and presas SET again o eonfirm and esn. Now Bhe cantraler & back o the
riermal pperatng mode It wll o oon thes curment program, shich has st been
saved & repe bl

b}. Recall a recipa o the cumert program (Program Mode)

Becfiare: you input your program, check the PrG = ON {acoessed by |CK code
"3 Long press SET, set LOK = 2, choose b1, press sal o exi. Then recipe b
15 recalied hack & e currend program. The oomimolle is Back i the nomal
anpeerating meade and wall skar nun the cimen progiam

] ke yOUF Program &3 recpe (Singe-sep Mode)

Befiore you input your et temperature, check the Pri = OFF (accessed by
LCK code ") Fress SET key once, and thenset C-1 = 150, press sat again o
confimm and exil. The controlier will go back 1o the nomal cperatng mode and

sian nrming on fis single-step program.

To shore: currend program bsck 10 recipe b2 long press SET st LCK =2
chivge B2, preas 52 do condrm and exdl, Now your ciment program is skored
a4 reipe b2

d). Recall your recipe to curent program (Single-siep Maoda)

Befiare you input your sed temperature, check fhe Pri = OFF (aocessed by
LCK code 3. Long jpress SET, set LCK = 1, choose b, press sef 1 confiem
and el Mow the C-1 rom e recipe 2 5 recaled Back i your Cieend
pregramn Thee Corirolier wall Siam nun ai fhis iespensiune Seting.

& AdvanGed example.

This example will show you how e Pris mode cen atlect e saved and
CUTERL FECIpEpIERam.

1} 5et Pri = O, salect 0T redpe

G-1=12,E1=1, 11 =120

C-2=2M0,E-2=F, F2= 160,

Foage & of &
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C-d= TLE-3=1 F-5 =30

2} Change Pri = GFF, now the cumment sings-siep program i

G-1: 120,

A Set cument C-1 o 200, then siore cumanl program back 1o reope 81, Now
e recpe i

1200

4} Change Pri = 00, cument b reape s

G-1= MM, E-1 =1 F-1 =120}

C-d= 10, E-2=F, F2 =160,

C3=130,E-3=t F-3- 30

12. Factory Reset Function

WARMING! Thes finchion will restare el the parameters (induding receipss in
the memory| back %o [aclory detask Please wrile al the necessary setlings
chram in safe place.

T resed, under the nommal opershing maode, press and hold SET key e 2
seconds unbl LED dsplay LOCK™ on the botiom wandow, and then release the
SET key. The display on te lop window will show 17 Use ™" kay o adjust tha
mumber o666 and press SET key again io confirm The bottom display wil
show as “Ini™ and top display will show 28 "0FF. Press " & key once 1o
chiange “OFF" o 0N Then press SET key o confrm faciony resel. Two
cheaplays will show"—" then 8. 88.8°, When you see this dsplay bk fo
nonmial operating mode, factory reset completed. Pleasa check Figure 12 far
resel flow chart.

ﬂ*hh@ LE.EEJE:,I LaEF]
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Figure 12 Flow chan of how & resed the comrolier. ONis 1 confim, OFF is 10
e

13. Wiring Examgles
13.1 Basic wiring for a system with a heater (120 VAC) and type K

TC
(37§01 0 (2 81 6 b
EJER

132 Basio wiring for 2 sysbers with 2 heater {240 VAC) and PT1000

RTD
[8 1[30] 111 [32] [73] (4] [35] 78]
|1_‘I‘l:r] EEY @‘ﬂ |TLIT
| PR
u58 | Tl
M : ohio
- -'-.a'b—lﬂil—n @
Fuse 2408 AL
133 Wiring example
e

(8] (0] [¥F] (421 [¥3] 7341 [15] [¥5]
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14. Emor Message
-H-; Thes i an amar massage mdinaing sersor nput aror, athar the sensor
fype = niol 5ol comactly or the inpul sensar signal is cut-of- range. Tha common
reasong Bat this amoe message is ehowing an

1} The s of sansnr npul parameler “Sn° dossn't malch the sensor
piliagesd i For fype K themmocoupie. please set Sn o "K" (1t ooks Bke
backwards “4%); for FTIC00 RTD sensor, please set Snto "Pr. Please see
Table 3 in page 5 for detrils

2} Mo sensor s cannected in or the conmecion between ha sensor and the
controfer is bad.

) The Sersor wiess are shired of open

{End)
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