TF3 Series

Refrigeration Temperature Controller

SENSORS

CONTROLLERS

MOTION DEVICES

(m] Features

e Standard installation size for refrigeration and air-cooling panels
(W70.3xH28.2mm)
e \/arious compressor load current capacity: 5A, 16A, 20A
e Various user-friendly functions:
- Defrost sync function:
simultaneous defrost operation of multiple controllers (up to 6 units)
- RTC (Real Time Clock) function:
night mode operation and real-time defrost control
- Built-in alarm function
e Remote monitoring of real-time temperature and output control
(using TFD series remote display unit, sold separately)
e Communication output models available: RS485 (Modbus RTU)
e Parameter configuration via PC (RS485 communication)
- DAQMaster software included (comprehensive device management software)
e |P65 protection structure (IEC standard): front panel only

SOFTWARE

W)
Temperature
Controllers

Please read “Safety Considerations” @
in the instruction manual before using. c US LISTED ®
SSRs

(m] Manual i

Power

e Visit our website (www.autonics.com) to download user manual and communication manual. Controllers

e User manual describes for specifications and function, and communication manual describes for RS485 communication w
(Modbus RTU protocol) and parameter address map data. Counters

(N)
Timers

(m] Comprehensive Device Management Program (DAQMaster)

e DAQMaster is comprehensive device management program. It is available for parameter setting, monitoring, and user o
parameter group setting, parameter mask setting for only TF3 Series. Panel Meters
e Visit our website (www.autonics.com) to download user manual and comprehensive device management program.
)
< Computer specification for using software > < DAQMaster screen > Indicators
Item Minimum requirements i @
System IBM PC compatible computer with Intel Pentium Ill or above Converters
Operating system |Microsoft Windows 98/NT/XP/Vista/7/8/10 ®
Digital
Memory 256MB or more D:g:ﬂzv Units
Hard disk More than 1GB of free hard disk space ©
Sensor
VGA 1024x768 or higher resolution display . c
Others RS-232 serial port (9-pin), USB port m
Switching
Mode Power
Supplies
Q)
Recorders
V)
HMIs
w)

Panel PC

(X)
Field Network
Devices
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TF3 Series

(m] Ordering Information

[7F 3]s ]~[3][4][H]-

No-mark No option
. o S Synchronize defrost
Option function T RS485 communication

R*® RTC (real time clock)

AX® RS485 communication+RTC (real time clock)

G*' Compressor 20A 1a contact

Compressor load capacity |A Compressor 5A 1a contact
H Compressor 16A 1c contact
1 24VAC 50/60Hz, 12-24VDC
Power supply 4 100-240VAC 50/60Hz
Output 1CH 1 | Compressor output
2 Compressor+Defrost or Auxiliary

1CH, (alarm/evaporator-fan) output

3CH 3 Compressor+Defrost+Auxiliary
(alarm/evaporator-fan) output

Number of input channels 1 1CH input (NTC or RTD) [temperature+digital input (DI)]

3CH input (NTC)

3 [inlet temperature+defrost temperature+
outlet temperature or digital input (DI)]

Digits
9 E [999 (3-digi) |
It
em [TF | Refrigeration Temperature Controller |

% 1: Only for 1CH input, compressor output model (TF31-11G).
%2: Only for 3CH input model (TF33-JJ-J). Option function is varied by compressor load capacity and contact.

Option function ) RS485
Compressor Synchronlze defrost|RS485 ok RTC function communication+ No option
) function communication ;
load capacity & contact RTC function
Compressor 5A 1a contact bt bt — bt —
(TF33-[1[JA-S) (TF33-[1JA-T) (TF33-3[]A-A)
Compressor 16A 1c contact — — (’I’FSS-SDH-R) — (.TF33-DDH)

% 3: Except compressor+defrost or auxiliary (alarm/evaporator-fan) output model (TF33-21-J)
% Only for 3CH input, compressor+defrost+auxiliary (alarm/evaporator-fan) output model (TF33-3[JJ-[J) supports buzzer.

(m] Remote Display Unit (TFD Series, Sold Separately)

Remote display unit (TFD) displays current temperature or output
status of TF3 at remote place.

TFD cable is TFD-3: 3m, TFD-5: 5m.

Connect the phone-jack of remote display unit (TFD) to the data
loader port of TF3.

This unit is dedicated for TF3 Series and it does not directly
communicate with upper devices (PC, PLC, etc.)

If TFD communication with TF3 error occurs, TFD flashes display
component for 1 sec. Check the connection with TF3.

»When connecting TFD to the data loader port of TF3, you cannot connect Autonics SCM-US (USB to Serial converter,
sold separately). for communication. Use SCM-US48I(USB to RS485 converter, sold separately), SCM-38I(RS232C to
RS485 converter, sold separately).

.|
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(m] Specifications
O TF3 Series

Refrigeration Temperature Controller

Model TF31-CI01C] TF33-[ -]
Number of channels 1CH 3CH

Power sup- |AC power 100-240VAC~ 50/60Hz

ply AC/DC power 24VAC~ 50/60Hz, 12-24VDC=

Allowable voltage range 90 to 110% of rated voltage

Power AC power Max. 8VA (100-240VAC~ 50/60Hz)

consumption|AC/DC power

Max. 5VA (24VAC~ 50/60Hz), Max. 3W (12-24VDC=)

Display method

7 Segment LED method (red)

SENSORS

CONTROLLERS

MOTION DEVICES

SOFTWARE

Character size (WxH) 9.4x19.3mm
Input type NTC 5kQ/10kQ

RTD DPt100Q [—
Sampling period 500ms

Display accuracy

+ At room temp. (23°C+5°C): +1°C+1 digit - Out of room temp. range: +2°C+1 digit

contral _|Compressor (COMP) [250VAC~ 5A, 30VDC== 5A, 1a / 250VAC~ 16A, 24VDC=: 16A, Tc/ 250VAC~ 20A 1a
O&El:‘t’ Defrost (DEF) 250VAC~ 10A, 24VDC= 10A, 1a
Auxiliary (AUX) 250VAC~ 5A, 30VDC= 5A, 1a

Communication output

—_ RS485 communication output (Modbus RTU)

Digital input

Contact input: ON max. 1kQ, OFF min. 100kQ
No contact input: ON residual voltage: max. 1V, OFF leakage current: max. 1mA, outflow current: 4pA

Control method

ON/OFF control

)

Temperature
Controllers

(K)
SSRs

% 1: The weight includes packaging. The weight in parentheses is for unit only.
The weight is varied by model option.
X Environment resistance is rated at no freezing or condensation.

I EEEE———
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Hysteresis 0.5 to 5.0°C, 2 to 10°F variable o
5A 1a |Mechanical: 5,000,000 operations, Electrical: 50,000 operations (250VAC 5A) Controllers

Relay lfe fgg‘“‘;;‘fsm 16A 1c_|Mechanicalz 20,000,000 operations, Electrical: 30,000 operations (250VAC 16A)

cycley 20A 1a |Mechanical: 10,000,000 operations, Electrical: 100,000 operations (250VAC 20A) L

Defrost (DEF) Mechanical: 20,000,000 operations, Electrical: 100,000 operations (250VAC 10A)
Aucxiliary (AUX) Mechanical: 5,000,000 operations, Electrical: 50,000 operations (250VAC 5A)

Memory retention Approx. 10 years (non-volatile memory method) L

Insulation resistance Min. 100MQ (at 500VDC megger)

Dielectric AC power 3000VAC 50/60Hz for 1 min (between all terminals and case, power and input circuit) ©)

strength AC/DC power 1000VAC 50/60Hz for 1 min (between all terminals and case, power and input circuit) gl tors

Noise resistance Square-wave noise by the noise simulator (pulse width: 1us) +2kV R-phase and S-phase

Vibration 1.5mm amplitude at frequency of 10 to 55Hz (for 1 min) in each X, Y, Z direction for 2 hours ®

Environ Ambient temperature |-10 to 50°C, storage: -20 to 60°C Indicators

ment Ambient humidity 35 to 85%RH, storage: 35 to 85%RH

Accessories Bracket: 2, NTC sensor (5kQ): 1 g)"veners

Protection structure IP65 (front case)

Approval CE @uwn [E o

Weight™"' Approx. 2079 (approx. 105g) Digial ke

O Remote display unit [TFD] o

Model TFD-3 TFD-5 Controllers

Power supply 3.3VDC=

Power consumption Max. 1W (sTv)viccmng

Display method 7 Segment LED method (red) g::.fu:we'

Communication method Serial (TTL Level), Half duplex

Communication cycle 100ms ) rders

Cable @2.5mm, 3m [@2.5mm, 5m

Vibration 1.5mm amplitude at frequency of 10 to 55Hz (for 1 min) in each X, Y, Z direction for 2 hours

Enviorn- Ambient temp. -10 to 50°C, storage: -20 to 60°C 9

ment Ambient humi. 35 to 85%RH, storage: 35 to 85%RH

Protection structure P67 o

Approval c € [@ Panel PC

Weight™' Approx. 77g (approx. 48g)

(X)
Field Network
Devices



TF3 Series

(m] Connections

% Use crimp terminals of size specified below.

g —

<Crimp terminal>

e

[+]
(=]

Terminal number a b c
General 1to4 4 to 6mm Max. 1.7mm [Max. 3.7mm
TF3CH I[H 5t0 10 |6to 8mm Max. 2.3mm |Max. 4.5mm
5to 6 6mm Max. 1.9mm [Max. 4.0mm

TRHIEA 7to10 |6to 8mm Max. 2.3mm [Max. 4.5mm
TF3ICH I[IG 6to7 6 to 8mm Max. 2.3mm [Max. 4.5mm
General 11t0 12 |6mm Max. 1.9mm |[Max. 4.0mm
® TF31-10G

COMP OUT

250VAC 20A

RESISTIVE LOAD

léan@mmn

{

NTC 5K/10K

DPt100 I 1

AL
SOURCE
100-240VAC 50/60Hz,

24VAC 50/60Hz,

SENSOR
DIGITAL INPUT 12-24VDC

® TF31-C1CJH
ZOVAC 16 S50VAC 10A 2EOVAG 5A
250VAC 16A
cipc e RGN dibes

RESISTIVE LOAD 5257
RO ¢ ﬁ i % i g B
NTC 5K/10K

?

AT_J

SOURCE
100-240VAC 50/60Hz,
52523% 1 1 24VAC 50/60Hz,
DIGITAL INPUT 12-24VDC
® TF33-LJA-[]
COMP OUT DE AUX OUT
250VAC 5A DEOVAC 10A 250VAGC 5A

RESI

S1 S2 83 COM

C2a 24VDC10A  30VDC 5A
RESISTIVE
LOAD""

30VD
STIVE LOAD

RESISTIVE
LOAD*?

BB E

A+ B-
NTC 5K/10K I 1 SYNCHRONIZE SOURCE
SENSOR IRS485™ 100-240VAC 50/60Hz,
DIGITAL INPUT 24VAC 50/60Hz,
12-24VDC

® TF31-0J0JA

COMP OUT DEF OUT AUX OUT
250VAC 5A 250VAC 10A 250VAC 5A

30VDC 5A 24VDC 10A  30VDC 5A
RESIST\VE RESISTI\/E
RESISTIVE LOAD | 'oa GAD

D-l-l@iﬂéi!-

NTC 5K/10K A L J
-@u SOURCE
100-240VAC 50/60Hz
DPt100 I 1 ,
SENSOR _ — 24VAC 50/60Hz,
DIGITAL INPUT 12.249DC
® TF33-[1JH-
COMP OUT DEF OUT ___ AUX OUT
250VAC 164 550VAC 10A 250VAC 5A
S 188 22VDC10A  30VDG 5A
RESISTIVE  RESISTIVE

RESISTIVE LOAD

hgﬁ“

A -

SOURCE
100-240VAC 50/60Hz,
24VAC 50/60Hz,
12-24VDC

HIRBA
] B B

NTC 5K/1OKI 1

SENSOR
DIGITAL INPUT

N

% 1: Only for compressor+defrost or auxiliary (alarm/evaporator-fan) output model (TF3[1-2[1(J-[]),
compressor+defrost+auxiliary (alarm/evaporator-fan) output model (TF3[1-3[1J-[1).

%2: Only for compressor+defrost+auxiliary (alarm/evaporator-fan) output model (TF3[1-3(1-[]).

% 3: Only for synchronize defrost function model (TF33-[I]A-S), or RS485 communication model (TF33-CIIA-T/A).
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Refrigeration Temperature Controller

(m] Dimensions

i unit: mm
O TF3 Series ( )
~ 77 - 55 74.3 N
| : |
s e A — ] —]
I aadial )y [
0 e}
O A5 5 e ‘ ‘ o m ) @
v BDUOUDGOUDG F |z = = @
Aveaies &k Y
A 4
® NTC sensor (5kQ) AWG22 ©® Bracket
TPE lead wire
g s
N < E—
=
Soldering
N’L
g ;ZZZZ
Y
Max. 15 | 1
2000450 _
@ Panel cut-out (unit: mm)
A
| | Series Size | A B c D
y + T Ei TF3 Min. 100 *' | Min. 55 70.377 28.2°%°
i TFD Min. 65 Min. 40 45.77%° 25.47%°
B c - - . .
y i 1. When connecting remote display unit (TFD), or SCM-US, Min. 120
(w] Sold Separately
© TFD 3 12
§
[
L <
l mj\ 4
2.5,
3m or 5m
© Communication converter
o SCM-WF48 e SCM-US438I e SCM-38I e SCM-US
(Wi-Fi to RS485-USB wireless (USB to RS485 converter) (RS232C to RS485 converter) (USB to Serial converter)
communication converter)
cefe cefe cefe cefe

W L4
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SENSORS

CONTROLLERS

MOTION DEVICES

SOFTWARE

W)
Temperature
Controllers

(K)
SSRs

(L)
Power
Controllers

(M)
Counters

(N)
Timers

(0)
Digital
Panel Meters

(P)
Indicators

Q)
Converters

(R)
Digital
Display Units

(S)
Sensor
Controllers

m
Switching
Mode Power
Supplies

L)
Recorders

V)
HMIs

w)
Panel PC

(X)
Field Network
Devices




TF3 Series

(m] Product Mounting

Insert the unit into a panel, fasten the bracket by
pushing with tools with a (-) driver.

1. Present value (PV) display component (red):
-RUN mode: Displays present value (PV).
- Setting mode: Displays parameter and setting value.
2. Deviation indicator (m: green, V/A: red):
Displays deviation of present value (PV) based on setting

value (SV).

PV deviation temperature |Deviation display

More than 1.8°C A indicator turns ON

Within £1.8°C m indicator turns ON

Less than -1.8°C ¥ indicator turns ON
D 3. Compressor (COMP) output indicator (green):

Turns ON for compressor output. In case of compressor
A protection operation and output does not turn ON,
% % it flashes. When operating compressor continuously, it turns ON

for 2 sec, and turns OFF for 1 sec.

[

12

4. Defrost (DEF) output indicator (green):
Turns ON for defrost output. Flashes for defrost delay operation.
Turns ON for 2 sec and OFF for 1 sec for manual defrost or Power ON defrost.
5. Evaporator-fan (FAN) output indicator (green):
Turns ON for evaporator-fan output. Flashes for delay operation of evaporator-fan output.
6. Auxiliary (AUX) output indicator (green): Turns ON for alarm output. Flashes for delay operation of alarm output.
7. Unit indicator (red): Displays temperature unit set at temperature unit [y~ £ ] of parameter 1 group.
8. © (MODE) key: Used for entering parameter setting group, returning RUN mode, moving parameter or saving SV.
9. & (AUX) key:
Used for entering SV setting group or changing setting value.
Hold the key over 3 sec to select active/inactive auxiliary output in RUN mode.
10. @ (DEF) key:
Used for entering SV setting group or changing setting value.
Hold the key over 3 sec to execute/stop manual defrost in RUN mode.
11. < (COMP) key:
Used for entering SV setting group, changing setting value, moving digits.
Hold the key over 3 sec to active/inactive compressor output in RUN mode.
When buzzer alarm occurs, press the key once to stop the sound. (Only for 3CH input, compressor+defrost+auxiliary
(alarm/evaporator-fan) output model (TF33-3J-J) supports buzzer.
Buzzer [h /=] of parameter 1 group is set as [an])
12. Data loader port:
Itis for displaying TF3 data at remote display unit (TFD) by connecting phone-jack.
In other case, for connecting Autonics SCM-US (USB/Serial converter, sold separately),
it is a PC loader port of serial communication for parameter setting or monitoring by PC.
.|
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Refrigeration Temperature Controller

(m] Front Panel Display When Power Is On

When power supplies to the unit, whole display part flashes approx. 1 sec. The display part displays model specification (no. |scysors
of input CHs, output, power supply, compressor load capacity, option function), flashes input type twice and the unit returns

to RUN mode to operate.
Model specification display is same as the unit model name. (E.g.: TF33-34A-A model) CONTROLLERS

1. Whole display part 2. Series 3. No. of input CHs/Output/Power supply
MOTION DEVICES

SOFTWARE

4. Compressor load capacity/
Option function

Sensor input error Normal operation )
Controiers”
(m] SV Setting
()
You can set the temperature to control with the [«], ], [A] keys. SSRs
Set range is within SV low-limit value [. 5] to SV high-limit value [H5.].
E.g.) In case of changing SV from 19°C to 10°C E_o)wer”
ontrollers
1 2
)
Counters
—_— @
Press any key among the [«], Y], [& ir\ ,RUNOmPQB Press the [«] key to move digit.
to enterllnto SV setting mode. Last digit (10 digit) (10°= 10— 102-10° 10°) Shiea
on SV display part flashes. Panel Meters
3 4 )
Indicators
Q
Converters
Press the [V, [A] key to raise Press the © (MODE) key to save the set value. &
or lower the set value. (9 — 0) (If there is no additional key operations in 3 sec, Display Units
the changed SV is automatically saved.)
®)
Sensor
Controllers
@] Input Type and Range
m
Input type Decimal point Display method Temperature range (°C)|Temperature range (°F) | | Mode Power
1 nSH -40 to 99 40 to 212 Supplies
-40 to -20
NTC 5kO 0.1 = :‘1‘8 ;°t;239 o -19.9t0 99.9 S
Thermistor ) ) 100 to 212
(NTC) 1 n IH -40 to 99 -40 to 212
B = v
NTC 10kQ 4010 -20 40[oE20 s
0.1 n il 19.9 10 99.9 -19.9 10 99.9
) ) 100 to 212
1 dPH -99 to 99 -148 t0 212 W e
RTD* DPt 100Q -99 to -20
0.1 dPL -19.9to0 99_9*2 -148 to 212
*
X TF3 Series displays only 3 digits. If PV decimal number of shaded temperature range is out of 3 digit, TF3 does Fied Network
not display the numbers below decimal point. You can check it at the comprehensive device management program

(DAQMaster) by communicating via PC.
3% 1: Only for 1CH input model (TF31-0JCJ0CJ).
%2: If PV with "-" sign is over 3 digits (e.g.: -99.9), the numbers below decimal point does not display.
You can check it at the comprehensive device management program (DAQMaster) by communicating via PC.

.|
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TF3 Series

(m] Parameter Group

> <

Press any key among © © 2 sec

v ¥, A once v v

[es [es Jx [os Jx

When PW is valid When PW is valid When PW is valid

v v vy -

SV setting Display selection Parameter user group | A » Parameter 1 group
[5u] [0PL] [PAuIX2 M [PA 1]
Saved automatically i
after 3 sec © ©
v

v h 4
’ User parameter 0 ’ Input type [} nt] ‘

‘ Monitoring time [7 ok |

© 1.5sec 1.5 sec 1.5 sec
- © . ©1. © B ©1. ©
‘ - | v ‘ v v
ax. value [HPF] [Input sensor 2 ON/OFF [52] |
i ) User parameter 1 to 29
[Min. value [ P¢] | : [Input sensor 3 selection [53]
© \ Virtual temperature rate [+~ ] \
© 1.5 sec \Temperature unit [nk] ‘

\ Input correction 1 i &, {]

[Input correction 2 [ b2]

[Input correction 3 [ 53]

\ Defrost/auxiliary output [54A]

[Auxiliary output [A1/4]

|
|
|
\ Delay display period [45F ] \
|
|
|

‘Buzzer k=]

©

% 1. [P5] parameter appears only when password is set.

The default password is [J00]. If password is not valid, the
password code appears. Press any key among the [«], &,
keys to return to password entering window. Press the ©
(MODE) key to return to RUN mode.

If you forget password, contact Autonics after checking
password code.

X2. It appears when setting user parameter group in the

comprehensive device management program (DAQMaster).

X Press the © (MODE) key after changing the setting to save the SV.

X Hold the © (MODE) key for 1.5 sec while in setting mode to move to
the parameter group.

X Hold the © (MODE) key for 3 sec while in setting mode to return
RUN mode.

X Press the © (MODE)key at the last parameter of each parameter
group, it moves to that parameter group name. You can move to
other groups with &, &l keys.

X If there is no additional key operation within 30 sec after entering
into setting mode, it will be automatically returned to RUN mode and
previous setting value will be remained.

X The shaded parameters are displayed when user level [L5r ] of
parameter 5 group is set as standard level [5 d]. y ©3sec

© 3 sec
y

J-178 Avutonics



Refrigeration Temperature Controller

© 3sec

‘ Real-time defrost cycle 1: hour [4H (]

[SV low-limit [t 5,]

\ Real-time defrost cycle 1: min [47 ] ‘

|
|
[SV high-limit [H5 ] |
|
|

[Night mode [nAd]

‘ Night mode SV correction [»5.] ‘

\ Night mode hysteresis [~HY] ‘

\ Night mode offset [oF] ‘

[Night mode start hour [15H] |

\ Night mode start min [1.57] ‘

\ Night mode end hour [£H] ‘

\Night mode end min [+£7] ‘

\ Temperature monitoring [F.A o] \

\ Comp. start-up delay time [541 ] ‘

\ Comp. min. operation cycle [F4[] \

\ Comp. restart delay time [ 41 ] \

‘ Real-time defrost cycle 8: hour [4HE] ‘

| Real-time defrost cycle 8: min [478] |

| Defrost time [JEE] |

‘ Pump down delay time [Pdd] ‘

\ Defrost end delay time [dr.k] \

[Alarm low-limit deviation [ 1]

\ Alarm hysteresis [AHY] ‘

[Alarm ON delay time [Aon] |

[Alarm OFF delay time [AoF] |

Parameter 2 group | »| Parameter 3 group |¢ »| Parameter 4 group | »| Parameter 5 group |
> [PAZ] > [PA3] > [PAY] > [PAS]
© © © ©
v v A 4 A4
‘ Comp. output mode [5F £ ] ‘ ’Defrost method & operation [dEF]‘ ’Alarm operation mode [AL ] ‘ ‘ Current hour [ 1iH] ‘
1.5sec 1.5sec 1.5sec 1.5sec
. @ © ) e © © ©
v h 4 v v
\Hysteresis [Hy5] \Defrost cycle [d! ] \ \Alarm option [AL.E] \ ‘Current minute [CA] ‘
[Offset [5F 5] | Real-time defrost cycle [di 1] | [Alarm high-limit deviation [ALH]] ‘ Digital input [4! ] ‘

Loop break alarm

SENSORS

CONTROLLERS

MOTION DEVICES

SOFTWARE

W)

Temperature
Controllers

(K)

\ External alarm delay time [EAd] ‘

\Alarm output method [An] ‘

\ Evaporator-fan operation [F.: 4] ‘

Evaporator-fan control
temperature [F ]

\ Defrost end temperature [£ 4t ] ‘

‘ Evaporator-fan hysteresis [FHY]

\ Defrost hysteresis [4H4] ‘

‘ Defrost when power ON [PJF ] ‘

Defrost delay when power ON/
manual defrost [ddF]

\ Evaporator-fan mode [FAn]

Evaporator-fan start-up
delay time [Pdr]

©

\ Defrost group [d5 -]

\ Comp. min. operation time [g k] \

\ Comp. continuous operation [[ [ ] \

Alarm delay time after
continuous operation [F 4[]

Comp. operation cycle when
sensor break [[{ £]

Comp. duty rate when
sensor break [dut ]

©

© 3sec
y

| Parameter copy [Pdc]

|
|
‘ Prior defrost selection [4F -] ‘
|

\ Defrost time unit [ dE]

Alarm delay after defrost/
door open [Add]

Temperature display during
defrosting [F.dF]

©

© 3sec
4

© 3sec
4

© 3sec
y

Avutonics

SSRs
monitoring time [ KA1
‘ Comm. address [Ad- ] ‘ & r
Controllers
‘ Comm. speed [rP5] ‘
‘ Comm. parity bit [Pr £ ] ‘ 8 ters
‘ Comm. stop bit [5£P] ‘
™)
‘ Comm. response wait time [ U ] ‘ Timers
‘Comm. write [[g¥] ‘ (©)
Digital
‘ User level [0S, ] ‘ Panel Meters
‘SV setting group lock [L.5,] ‘ ®
Indicators
‘ Front key lock [L.d¥] ‘
‘ PA 0 group lock [L.P3] ‘ Sonverters
‘ PA user group lock [t Fii] ‘
R®)
‘ PA 1 group lock [t F 1] ‘ g:g:;laaly Units
‘ PA 2 group lock [L.P2] ‘ ©)
Sensor
‘ PA 3 group lock [,'_Pﬂ] ‘ Controllers
‘ PA 4 group lock [LPH] ‘ Snitching
Mode Power
Suppli
‘ PA 5 group lock [t P5] ‘ -
‘ Password [P d] ‘ gje)corders
o |
(V)
HMIs
w)
Panel PC

(X)
Field Network
Devices



TF3 Series

1. B: Press any key among [€], ¥, A keys.
li‘ Parameter 1 Group xAfter entering setting mode, hold the © (MODE) key anytime for 3 sec to return to RUN mode.

RUN mode

group name.

be stored.
Shaded parameters are for standard-level users, the others are for high-level users.

(You can set the user IeveI [Lsr] in parameter 5 group) )

PW code appears

at SV display part

for wrong PW
specmcatlons

Password input B

@When _P5! (000

Pw (©) When PW is correct
is wrong ~ A1 time

Parameter 1 group

© range'.
Input type XWhen changing input type, 5., HPF,
s] dPL LPE, 1 b 1.1 b2, i b3, HY5, 0F 5, HSu,
LSu,nSu,nHY, EdE, dHY, ALH, ALL,
AHY, FE, FHY parameter values are
reset.

Input sensor 2 ON/OFF
-------- rY
s BLfoFAl. B
________ ™
lo
Input sensor 3 selection

P53 I S |
! 54 ! m r XAppears only for 3CH input model.

o H
lo
Virtual t t t
e FTEEr-i-u,re raé = Setting range: 0 to 109%
oty u X Appears only when input sensor 3
l© selection [} nt]issetas[r5].

% When changing temperature unit, HF¥,
LPE B BE, T B, HYS, 0F 5, H W,
LS50, nSu,nHY, EdE, dHY, ALH, ALL,

AHY, FE, FHY parameter values are reset.

Input correction 1

m S| Setting range: -40 to 40°C/°F

Input correction 2

Setting range: -40 to 40°C/°F
X Appears only for 3CH input model.

Setting range: 0.5 to 10.0 sec

H Yy X Appears only for compressor+defrost or auxiliary
(alarm/evaporator-fan) output model.

Auxmary output
VAN s] oFF » FAA » AL A auxiliary (alarm/evaporator-fan)
. L1 output model, compressor+defrost+auxiliary
l@ (alarm/evaporator-fan).
_B_“_Zf‘fr_
VhLUZ - m % Only for 3CH input, compressor+defrost+auxiliary
- (alarm/evaporator-fan) output model supports buzzer.

._:

>E<After entering setting mode, hold the © (MODE) key anytime for 1.5 sec to go to the concerned

©2sec xIf you press the O (MODE) key after changing the set value of the parameter the set value will

Setting range: Refer to '@l input type and

X Appears only for compressor+defrost or
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(m] Parameter 2 Group

Refrigeration Temperature Controller

1. B: Press any key among [€], ¥, A keys.

s After entering setting mode, hold the © (MODE) key anytime for 3 sec to return to RUN mode.
©3sec .| RUN mode X After entering setting mode, hold the O (MODE) key anytime for 1.5 sec to go to the concerned | ¢\ <ors
group name.
©2sec xIf you press the O (MODE) key after changing the set value of the parameter the set value will
PSE x1 be stored. CONTROLLERS
X Shaded parameters are for standard-level users, the others are for high-level users. NTROLLER
PW code appears (You can set the user level [1j5 ] in parameter 5 group).)
?;rswvrgr'fp:fvyvpa” i i This parameter might not be displayed depending on other parameter settings or model
9 . specifications. MOTION DEVICES
T Pal_s_s!vgtd_lpput B
© When '.___F_|_5_.' ‘
PW ©) When PW is correct SOFTWARE
IS wrong .
+|R| 2 times
Parameter 2 group
——| PAC
5 LPA2]
©
Comp. output
mode E
N A )
F i A H % When changing compressor output mode, i u
| ofk t - CLE, dUt parameter values are reset. Ceor:ﬁzla;rsre
lo
Hysteresis (K)
SSRs
etting range: 1 to 51t05. ,2to .0to 10.
S| ! Setti 1to 5°C (0.5 t0 5.0°C), 2 to 10°F (2.0 to 10.0°F
e B
Controllers
Offset
A ; . o ) 0°C), °F (0. 0°
|DF5 s] u| Setting range: 0 to 5°C (0.0 to 5.0°C), 0 to 10°F (0.0 to 10.0°F) "
Counters
lo
SV high-limit ) B o ) N
| HS B og | Setting range: (L 5. +1digit) to high-limit value of input type Timers
= When changing SV high-limit value and SV > H5,, 5, isresetas H5. .
© S
SV low-limit . e . . Panel Meters
[ c s] 0 Setting range: low-limit value of input type to (H5 -1digit)
| LJu I—’I Hi | %When changing SV low-limit value and SV < {5, 5, isresetas| 5, . ®
l@ Indicators
Night mode \
P A oo & @
Crnd B L[ GFF Bl n » ol Converters
. _l_©_' L= |
(R)
Night mode g!gitlal oni
SV correctio isplay Units
tnSo \_E.ljl Setting range: -20 to 20°C (-20 to 20.0°C)/ XAppears for RTC function |
i H -50 to 50°F (-50 to 50.0°F) model or when digital Sensor
l@ input [4! ]is set as [+Ad]in Controllers
Night mode q parameter 5 group. m
hysteresis %Does not appear when night | Swiching
:' nH 1311' Setting range: 1 to 5°C (0.5 to 5.0°C), mode [r~d] is set as Supplies
Lot 2 to 10°F (2.0 to 10.0°F) [oFF].
l© gje)corders
Night mode
offset
:' """ B Setting range: 0 to 5°C (0.0 to 5.0°C), W
inof| 0'to 10°F (0.0 to 10.0°F) J s
lo ,
Night mode (W)
start hour f o ' Panel PC
' H n Setting range: 0 to 23 hour X Appears for RTC function
'._’?'_5_ ﬁ.‘ 9 g model. X)
l@ L s Does not appear when night Dovices "¢
Night mode mode [~~d] is set as
start min. loFF,dt ]
E n5nA Setting range: 0 to 59 min
lo *
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bR EH s] m Setting range: 0 to 23 hour Xﬁ%%ﬁrs for RTC function

@ r % Does not appear when night
mode [~~d] is set as
[aFF.di ]

Temperature
monitoring

- A N
Ero S oFFle= 5] 5 [ Setting range: oFF,5 !, 52,53, u5
M
©

Comp. start-up
delay time

(5ot} B.[ ] |
©

Comp. min.
operation cycle

~|
=
]
!

# Setting range: 0 to 60 min

Comp. continuous 1
operation

™
©!
o]

!

- Setting range: 0 (OFF) to 24 hour

Alarm delay time after
continuous operation

Comp. operation cycle
when sensor break

Setting range: 0 to 100 min

Comp. duty rate when
sensor break

dUE S| 50 Setting range: 0 to 100%

.|
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(m] Parameter 3 Group

Refrigeration Temperature Controller

1. B: Press any key among [€], ¥, A keys.

xAfter entering setting mode, hold the © (MODE) key anytime for 3 sec to return to RUN mode.
© 3 sec X After entering setting mode, hold the © (MODE) key anytime for 1.5 sec to go to the concerned | .\ sors
»| RUN mode group name.
© 2 sec X If you press the O (MODE) key after changing the set value of the parameter the set value will
........... . be stored.
H s B4
A 5 B P Shaded parameters are for standard-level users, the others are for high-level users. CONTROLLERS
P“V\l"c.o-gj-e"a;p‘ypears (You can set the user level [5~ ] in parameter 5 group).)
at SV display part %i____i This parameter might not be displayed depending on other parameter settings or model
for wrong PW specifications. MOTION DEVICES
T Pas_syvg[d_lpput E
! 1 M
@When [ _F_,_El ! Hod SOFTWARE
PW @ When PW is correct

is wrong

+|AR| 3 times

Parameter 3 group

©

Setting range: In case of compressor output model, below parameters of parameter 3

group do not appear.

©
Defrost method
& operation @)
T 1 = A = A Al -
{dEF | HEA JGE JHEE JGEE L
= 1-(-@- ] L=—= 1 L ==
(K)
Defrost cycle SSRs
=T S| Setting range: 0 to 24 hour/0 to 100 min
""" : @)
lo oo
Real-time
defrost cycle ™
______ . ~
H r.D’!’ E o F F Counters
""" M
l© N)
Timers
Real-time defrost 5
cy_cl_e_D_:_h_our
FdH B, [ FF Setting range: 0 to 23 hour, OFF ©
________ Panel Meters
l© You can set up to 8 real-time defrost cycles:
Real-time defrost hour, min. E:t)“cams
oycle L min
! idnm D Setting range: 0 to 59 min, OFF
“To Bhrers
Defrost time
'r_,:_f-é _,':-1' S| 30 Setting range: 1 to 100 min/1 to 100 sec g?il;ital
ot i ' Display Units
lo
s
Pump down Sensor
. Controllers
delay time
[ PddB.7000 o
Lo H . Switching
Mode Power
l@ Supplies
Defrost end Setting range: 0 min 00 sec to 9 min 59 sec
delay time ()
______ E Recorders
dre]
lo 3
s
Defrost end
temperature
tEdE Setting range: -40 to 99°C, -40 to 212°F W e
l@ (X)
Defrost Field Network
hy§t_e[e_3|_s Devices
P dHY Setting range: 1 to 5°C (0.5 to 5.0°C), 2 to 10°F (2.0 to 10.0°F)
lo
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le
Defrost when
power ON
Fem— e b A
{PdEL B LJoFF an
Fa—— H v
lo

Defrost delay when
power ON/manual defrost

i ddE : S] Setting range: 0 to 60 min
©

Defrost group

T 1 A - N

dor B JToFF J ARG JSLu

..__1_(_@_;

P - Ny

{UdEL B THOH

Alarm delay after
defrost/door open

E Ad.d i S| Setting range: 0 to 24 hour

Temperature display
during defrosting

(tdE B LTOFF

1. [B: Press any key among [, ¥, A keys.
E Parameter 4 Group x After entering setting mode, hold the © (MODE) key anytime for 3 sec to return to RUN mode.

X After entering setting mode, hold the © (MODE) key anytime for 1.5 sec to go to the concerned

©3sec || RUN mode

group name.
4—[ — © 2 sec xIf you press the O (MODE) key after changing the set value of the parameter the set value will
.- 1sES be stored.
P 5 ; X Shaded parameters are for standard-level users, the others are for high-level users.
P“V\I"c-(;a-é-a-;‘;pears (You can set the user_level [L5r] lin parameter 5 group).) )
at SV display part ¥t ____i This parameter might not be displayed depending on other parameter settings or model
for wrong PW \ specifications.
Password input
__ps—B 000
©When i T
PW (© When PW is correct
IS wrong N 4 times
v

Parameter 4 group

. Setting range: In case of compressor output model, below parameters of
© © parameter 4 group do not appear.

Alarm operation mode

AL B oFF

TS
lo
Alarm option Setting range: ALA, ALk, ALL, AL,
=T A A RLE,ALF
TALEL B JALA AL [ ALF] ommenonanct sl
________ »When changing alarm option, AL H,
l@ ALL,AHY parameter values are reset.
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le

Alarm high-limit deviation

AHY}-8

Evaporator-fan control

8. 39]

{AoFi B

SENSORS
Setting range: -F.S. to F.S CONTROLLERS
MOTION DEVICES
SOFTWARE
Setting range: 1 to 5°C (0.5 to 5.0°C), 2 to 10°F (2.0 to 10.0°F)

W)

Temperature
Controllers

F Setting range: 0 to 60 min

(K)
SSRs

g ——
v U o)

Power
@ ) Controllers
A B nt
________ ™

(N)

Timers
........ —~ -
(FEYL B JFAA dEF o

Digital

Panel Meters

temperature (P)
TTETTY Setting range: -40 to 99°C, -40 to 212°F Indicators
_FE- 8 o

lo s

Evaporator-fan

hysteresis
=TI &
H FHY h Setting range: 1 to 5°C (0.5 to 5.0°C), 2 to 10°F (2.0 to 10.0°F) gig“f' Uit
R ——— H isplay Units
lo
Evaporator-fan mode (Sse)nsor
(e eees) A A ) Controllers
FAA —E> ------- Setting range: £F 1, EF@, EF3, EFY, EFS
‘“1‘@' : m
Switching
Evaporator-fan start-up ASAS::Iich)wer
delay time
E P.d r : E Setting range: 0 min 00 sec to 9 min 59 sec ()
;__]_ - Recorders
(V)
HMIs
(W)
Panel PC

(X)
Field Network
Devices
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(m] Parameter 5 Group

»| RUN mode

Parameter 5 group

5 1PAS

Digital input

1. B Press any key among [€], &, A keys.

xAfter entering setting mode, hold the © (MODE) key anytime for 3 sec to return to RUN mode.

xAfter entering setting mode, hold the © (MODE) key anytime for 1.5 sec to go to the concerned
group name.

xIf you press the O (MODE) key after changing the set value of the parameter the set value will
be stored.

X Shaded parameters are for standard-level users, the others are for high-level users.
P God (You can set the user level [j5- ] in parameter 5 group).)
at S\(;Odi:p?g;) a:)zr'? %i____i This parameter might not be displayed depending on other parameter settings or model
for wrong PW specifications.
T Password input a
e Po———{000
en  .______ H
_PW @ When PW is correct
IS wrong N 5 times

©
Current hour
VCUH Setting range: 0 to 23 hour
l© X Appears only for RTC function

model.
Setting range: 0 to 59 min

IEI=:N aFF|._ JGEP]-m

Setting range: oFF, 5EP, d5Y, nAd,

Loop break alarm
monitoring time

ERL,EdF,AdF

[LoR]- 8|

IS

Comm. address

[Adr] B

0 | Setting range: 0 to 100 min
ot | Setting range: 01 to 99

le

Comm. speed

[6P5] B ]

Comm. parity bit

N N
96} B[ ge]-
Setting range: 24, 48, 95, 192,384
© Multiply SV x100 to read.

Comm:. stop bit

|PI©§|—E4W

_ X Appears only for RS485

[5eP-B]

communication model.

Comm. response
wait time

i

7|

Setting range: 0 to 99ms

Comm. write

[rue] - B[ 20]
le

J-186
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© -
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User level SENSORS
CONTROLLERS

SV setting

group lock
MOTION DEVICES
SOFTWARE

Parameter []
group lock

W)

Password Temperature
Controllers
Podl-B.000
)
SSRs
L
Power
Controllers
)
(m] Parameter Reset Counters
Hold [«]H¥+A] keys for 5 sec to reset all parameters in memory to default value. ™
Set [l ~! ] parameter to [4£ 5] to reset all parameters. Timers
In case password function is ON, it is required to enter valid password to reset parameters.
Password is also reset. ©
igital

Panel Meters

(P)
Indicators

Q)
Converters

(R)
Digital
Display Units

(S)
Sensor
Controllers

m
Switching
Mode Power
Supplies

L)
Recorders

V)
HMIs

w)
Panel PC

(X)
Field Network
Devices

.|
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(m] Factory Default

® SV setting [Su] ® Parameter 0 group
Parameter Factory default Parameter Factory default
Su 0 dPE 51
nok —
@ Parameter 1 group [PAr (]
Parameter Factory default || Parameter Factory default || Parameter Factory default
I nk nSH Unk or A4 ofF F
52 of F . i} H on
53 d! dSk 05
uk.r i SdA dEF
® Parameter 2 group [PAr 2]

Parameter Factory default || Parameter Factory default || Parameter Factory default || Parameter Factory default
ofk C nSu | nEn a [ a
HY5S { nHY { Ero of F AdC c
ofF§ 0 nof a S5dt a CLE a
HS5u 99 nSH a £yt a dit 50
L5u -H0 ntn 0 rdt 0
nnd of F nEH =) ont 0

® Parameter 3 group [PAr 3]

Parameter Factory default || Parameter Factory default || Parameter Factory default || Parameter Factory default
dEF HER dEE 30 PdE ofF UdE HGH
din 4 Pdd 000 ddE o Add !

r.di ofF F dr.t 100 dbr of F EdE ofF F
dHlJ of F Edt 4 PdC of F
dal] of F dHY ! dPr ofF
@ Parameter 4 group [PAr 4]
Parameter Factory default || Parameter Factory default | Parameter Factory default || Parameter Factory default
AL ALd AHY { An no FAn EF |
ALE ALA ARon 0 FEY FAn Pdr 100
ALH 139 ARoF 0 FE H
ALL 139 ERd a FHY |
@ Parameter 5 group [PAr 5]

Parameter Factory default || Parameter Factory default | Parameter Factory default || Parameter Factory default
CuH Random hour Adr 0 Yk 20 Ldt ofF
Cun Random min bPS Bl LaY EnA LPOd afF

d! oFF Prt non U5 Std PYd 000
LbA i SEP c LSy oFF
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(m] Alarm (Except 1CH, Compressor Output Model: TF31-1L1[]J)

Set both alarm operation and alarm option by combining. Alarm function is available for compressor+defrost or auxiliary SENSORS
(alarm/evaporator-fan) output model (TF3[1-2C100-[1). Also defrost/auxiliary output [5.dA] of parameter 1 group should be
set as auxiliary [Ai/4], and auxiliary output [Ri4] should be set as alarm [AL A ].

In case of compressor+defrost+auxiliary (alarm/evaporator-fan) output model (TF3[1-3[J(-[1), auxiliary output [AL/4] of CONTROLLERS
parameter 1 group should be set as alarm [AL 7 ].

© Alarm operation [AL ] MOTION DEVICES
Mode Name Alarm operation Description
SOFTWARE
ofFF — — No alarm output.
OFF
- A - )
Deviation ISV If deviation between present value (PV) and setting
ALd high, low-limit 0°C value (SV) is higher than high-limit or low-limit
alarm deviation SV, alarm output turns ON.
High-limit deviation [R¢ H]: Set as 20,
Low-limit deviation [AL.t ]: Set as 10 o)
% H: alarm output hysteresis [AHY] oniire
© Alarm option [ALE] ®
SSRs
Mode Name Description
AL.A | Standard alarm If it is an alarm condition, alarm output is ON. If it is a clear alarm condition, alarm output is OFF. LL)
'ower
ALb | Alarm latch ™ If it is an alarm condition, alarm output is ON and maintains ON status. Controllers

First alarm condition is ignored and from second alarm condition, standard alarm operates.
ALL | Standby sequence 1| When power is supplied and it is an alarm condition, this first alarm condition is ignored and from the
second alarm condition, standard alarm operates.

(M)
Counters

If it is an alarm condition, it operates both alarm latch and standby sequence. When power is supplied

Alarm latch and N)

ALd and it is an alarm condition, this first alarm condition is ignored and from the second alarm condition, Timers
standby sequence 1
alarm latch operates.
First alarm condition is ignored and from second alarm condition, standard alarm operates. ©)
ALE | Standby sequence 2| When re-applied standby sequence™? and if it is alarm condition, alarm output does not turn ON. E‘ﬁ;"mmrs
After clearing alarm condition, standard alarm operates.
Basic operation is same as alarm latch and standby sequence 1. It operates not only by power ON/OFF, ®)
ALE Alarm latch and but also alarm set value, or alarm option changing. When re-applied standby sequence™? and if it is alarm| |indicators
L.

standby sequence 2 | condition, alarm output does not turn ON.
After clearing alarm condition, alarm latch operates.

Q)
Converters

% 1: To clear alarm, turn OFF the power (also digital input [4/ ] is set as RUN/STOP [5t F] and input is ON for
pausing compressor output) or press the front [&] key once. (press twice when buzzer is set)

%2: Condition of re-applied standby sequence for standby sequence: Power ON, changing temperature, g‘;l,nan )
alarm settings, switching STOP mode to RUN mode (also digital input [4} ] is set as RUN/STOP [5 £] and input turns | ”*" "

OFF from ON for operation mode by releasing pause compressor output) ©
Sensor
Controllers

m
Switching
Mode Power
Supplies

L)
Recorders

V)
HMIs

w)
Panel PC

(X)
Field Network
Devices
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] Functions

© Compressor protection

This function is for preventing compressor from life cycle shortening or malfunction by overload and frequent ON/OFF
of compressor. As compressor protection settings, when compressor output does not ON, the front compressor (COMP)
output indicator (green) is flashing.

e Compressor start-up delay time [5dL ]

If power turns ON instantly from break-down or power OFF, it delays start-up during the set time of compressor.
Setting range: 0 to 60 (min)

o Compressor restart delay time [~ dL ]

To prevent frequent compressor ON/OFF, set compressor ON time after compressor turns OFF.

Setting range: 0 to 60 (min)

e Compressor min. operation time [gnE ], compressor min. operation cycle [[4Y[]

To prevent frequent compressor ON/OFF, set min. operation time and min. operation cycle.

Setting range of compressor min. operation time: 0 to 60 (min),

Setting range of compressor min. operation cycle: 0 to 60 (min)

Compressor Compressor Compressor
Temp. 4 ' min. operation cycle min. operation cycle ' | min. operation cycle ;
Compressor: T :
start-up ';2; ! ,
delay time A '
‘ ” Compressor Compressor; Compressor + Compressor
1 restart restart ! restart delay imin. operation
) 1+ delay time 1 1+ delay time time \ time
' ——p — >

Hysteresis

T » Time

Comp. ON | T E '—‘ E
output OFF . : :

% 1: When starting compressor, if present value (PV) is out of hysteresis range, compressor output does
not turn ON and the compressor (COMP) output indicator is flashing during compressor start-up delay time.
%2: When compressor delay is completed and it is within compressor min. operation cycle, compressor output
does not turn ON and the compressor (COMP) output indicator is flashing. (The latest one has priority
between compressor restart delay time and compressor min. operation cycle.)
% 3: When present value (PV) is out of hysteresis, compressor output does not turn ON and the
compressor (COMP) output indicator is flashing during compressor restart delay time.
X4: If present value (PV) is below the SV, compressor output maintains ON status during compressor
min. operation time. After compressor min. operation time, it turns OFF.
X If compressor output does not turn ON due to compressor output condition or parameter settings for compressor
protection, the compressor (COMP) output indicator is flashing.

*For more information about parameters for compressor prevention, refer to user manual.

© Compressor control when sensor break

If normal temperature control is impossible due to sensor break, it controls compressor output by the set operation cycle
and duty ratio to protect control object. Until error is cleared, operation cycle and duty ratio are applied repeatedly. When
error is cleared, the compressor operates after completing the currently applied operation cycle and compressor restart
delay time.

e Compressor operation cycle when sensor break [[{ F]

Set compressor operation cycle when sensor break.

Set as [J] and compressor output turns OFF when sensor break.

Setting range: 0 to 100 (min)

o Compressor duty ratio when sensor break [dUE]

Set compressor ON duty ratio when sensor break. Operation cycle

Setting range: 0 to 100 (%) (60 min)

E.g.) When compressor operation cycle when sensor break [CL F] ON rate (50%)
is set as 60 min and compressor duty ratio when sensor break < »
[duE]is set as 50%, compressor output has 60 min cycle and Compressor ON I—
turns ON for 30 min and turns OFF for 30 min. output OFF
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© Defrost control (except 1CH, compressor output model: TF31-1][])

When operating a compressor for a long time, an evaporator and a freezer are freezing and thermal efficiency of
compressor is decreased. For increasing thermal efficiency, defrost operation helps to remove frost or ice around of
evaporator.

Set defrost cycle, time, and end temperature, etc to operate defrost (heater/hot-gas defrost).

The front defrost (DEF) output indicator (green) turns ON during defrost output and it flashes during defrost delay operation.
In case of compressor+defrost or auxiliary (alarm/evaporator-fan) output model (TF3[1-2[)(-[1), defrost operation is
available when defrost/auxiliary output [5dA] of parameter 1 group is set as defrost [JEF].

o Defrost method and operation [4EF]

Parameter Defrost method | Defrost operation
HER Heater defrost . i
Operates during the set defrost cycle/time
OEn Hot-gas defrost
HEE heater defrost | Operates when PV is lower than defrost end temperature during the set defrost cycle/time
CEE Hot_gas defrost (only for 3CH inpUt model (TF33-DDD-D))

o Defrost cycle [d n], defrost time [dEE]

Set defrost cycle and time to operate defrost at every set cycle and during the set time.

Defrost cycle setting range: 0 to 24 (hour)/0 to 100 (min)

Defrost time setting range: 1 to 100 (min/sec)

X Compressor operation during defrost is varied by defrost method. In case of heater defrost, compressor output turns
OFF, and in case of hot-gas defrost, compressor output turns ON. Evaporator-fan operation is varied by evaporator-fan
operation mode setting.

XIn case of RTC function model (TF33-3J1-R/A), defrost operates at every specific time. Set real-time defrost cycle [-d! ]
of parameter 3 group as [z~] and 8 real-time defrost times are available to set.

o Defrost end temperature [EdE ], Defrost hysteresis [dHY] (only for 3CH input model: TF33-000-00)

Set defrost end temperature and defrost hysteresis from input sensor 2 (defrost temperature). When the measured
temperature of defrost sensor is same as the set defrost end temperature, defrost operation is stopped. It is available when
input sensor 2 ON/OFF [52] is set as [c~ ] and defrost method and operation [dEF ] is setas [HEE] or [CEE].

Defrost end temperature setting range: -40 to 99 (°C) / -40 to 212 (°F)

Defrost hysteresis setting range: 1 to 5 (1.0 to 5.0) (°C) / 2 to 10 (°F)

o Manual defrost

Execute defrost manually regardless of the set defrost cycle which consists of defrost method and operation setting. Hold
the front [¥] key over 3 sec or, turn ON the digital input when digital input [d! ] of parameter 5 group is set as [r.dF] to
operate defrost during the set defrost time.

The front defrost (DEF) output indicator turns ON for 2 sec and turns OFF for 1 sec during manual defrost. Hold the front
key over 3 sec or turn OFF the digital input during manual defrost, and the set defrost cycle re-starts.

e Defrost synchronization
(only for synchronize defrost function model: TF33-000A-S, RS485 communication model: TF33-000JA-T/A)

When connecting over 2 units of TF3, defrost and compressor operation is able to synchronize via synchronize terminal/

RS485 communication.

It is available for synchronize defrost function model (TF33-[J]A-S), or RS485 communication model (TF33-CILIA-T/A).

[Setting Order]

1. Connect each other synchronize terminals or RS485 communication terminals of the units which are synchronized for
defrost.

2. Set defrost cycle [d! n] same as among the units. (if error occurs, defrost cycle is the setting of each unit)

3. Set defrost group [d5~] as 1 master unit [A5] and slave unit (s) (up to 5 units) [5L A].

4. According to defrost operation of Master, the defrost operation of slave (s) executes. (when changing the defrost
parameters of master, defrost operations of slave (s) are also changed forcibly as same as the defrost operation of
master via connected terminals. The defrost parameters of slave (s) are not changed.)

X Defrost operation by real-time defrost cycle is not able to synchronize.

X Defrost operation of master is prior to the compressor operation of slave.

*For more information about parameters for defrost operations, refer to user manual.

SENSORS

CONTROLLERS

MOTION DEVICES

SOFTWARE

W)
Temperature
Controllers

(K)
SSRs

(L)
Power
Controllers

(M)
Counters

(N)
Timers

(0)
Digital
Panel Meters

(P)
Indicators

Q)
Converters

(R)
Digital
Display Units

(S)
Sensor
Controllers

m
Switching
Mode Power
Supplies

L)
Recorders

V)
HMIs

w)
Panel PC

(X)
Field Network
Devices
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© Evaporator-fan control (except 1CH, compressor output model: TF31-1][])

To improve the efficiency of cooling, install and control evaporator-fan at evaporator.

It is available for compressor+defrost or auxiliary (alarm/evaporator-fan) output model (TF3[J-2J1-[]). Also defrost/
auxiliary output [54A] of parameter 1 group should be set as auxiliary [AL/4], and auxiliary output [AL/4] should be set
evaporator-fan [FAn].

It is available for compressor+defrost+auxiliary (alarm/evaporator-fan) output model (TF3[J-3[1J-]). Also, auxiliary output
[Ru4] of parameter 1 group should be set as evaporator-fan [FAA].

eEvaporator-fan operation [F£ Y]
Evaporator-fan operates by two control methods; [dE F ] controls evaporator-fan by measured temperature from defrost
sensor or [FAn] controls evaporator-fan by compressor/defrost operation.

eEvaporator-fan control temperature [Ft] and hysteresis [FHY]

When evaporator-fan operation [F: 4] is set as [d£ F ] controls (evaporator-fan is controlled by measured temperature from
defrost sensor), and the temperature of defrost sensor is same as evaporator-fan control temperature [F.t ], evaporator-fan
output turns OFF. Set evaporator-fan control temperature [F: ] and evaporator-fan control hysteresis [FHY].
Evaporator-fan control temperature setting range: -40 to 99 (°C), -40 to 212 (°F)

Evaporator-fan control hysteresis setting range: 1 to 5 (0.5 to 5.0) (°C), 2 to 10 (°F)

eEvaporator-fan operation mode [FAn] and evaporator-fan start-up delay time [Fdr ]
When evaporator-fan operation [F- 4] is set as [FAn] for control by compressor/defrost operation, it is available to set [FA~]
for evaporator-fan operation mode for compressor/defrost operation.

Parameter Operation method
When compressor operates, evaporator-fan also operates.
EF | When compressor operation is finished, evaporator-fan also operation turns OFF.

(except compressor operation for hot gas defrost)
When compressor operates, evaporator-fan operates after the set evaporator-fan start-up delay time.

EFe When compressor operation is finished, evaporator-fan operation turns OFF. (regardless of defroster operation)

£F3 When power turns ON, evaporato_r—fan operates. When defroster operates, evaporator-fan stops.
(regardless of compressor operation)

EFy Evaporator-fan operates only when operating compressor or defrost. Evaporator-fan stops when compressor and
defroster stops. (for above zero temperature control)

cEc Evaporator-fan operates from power ON to power OFF. (regardless of defroster operation of freezer. When door is open

(digital input [4: ] is set as RUN/STOP [5+ P] or door switch [45“]), evaporator-fan stops.

If evaporator temperature is increased by defrost operation, warm air may flow into cooling system by evaporator-fan
operation. Set evaporator-fan start-up delay time [F.d~ ] to prevent warm air inflow, and it may increase cooling efficiency.
Evaporator-fan start-up delay time setting range: 0.00 to 9.59 (0 min 00 sec to 9 min 59 sec)

Defroster operation peliod Defroster operation period
S(tjarlt-up Compressor Defroster Compressor " Defroster g Compressor
elay : - i i ) i
‘ VI e operation operation operation | operation operation
Compressor
Defrost Defrost
Defrost Defrost | end Defrost Defrost | end
» cycle i time _dely cycle _ time _idelay i Defrost cycle i Defrost time
Defrost - -
EF I
Evaporator-fan Evaporator-fan Evaporator-fan
delay _delay _delay
.~ -~ -~
er2 I Il I
EF3
EFH
EFS
Power ON

>l Output does not turn ON but the dedicated indicator flashes at the delay period (compressor, defrost, evaporator-fan).
*For more information about parameters for evaporator-fan control, refer to user manual.
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© Digital input [d! ]
% Digital input is available only for 3CH input model (TF33-C1C1C-[]). Also input sensor 3 selection [5 3] should be set as
digital input [41 ].

SENSORS

Parameter Function

OFF oF F [No digital input CONTROLLERS

Pauses compressor output. All output indicators turn OFF.

When digital input is OFF, it controls normally after compressor restart delay time.

By connecting freezer door switch and digital input contact, it controls compressor/defrost/evaporator-fan MOTION DEVICES

according the door status.

- Digital input ON (door open): Compressor, defrost, evaporator-fan output turns OFF

Door switch d5v |- Digital input OFF (door close): After 1 min, it returns the previous status of door open. SOFTWARE
(not applied compressor protection operations)

Alarm occurs after the time of alarm delay after defrost/door open [fd4] of parameter 3 group. When

operating compressor continuously, compressor start-up time is extended as long as the door open time.

Night mode ON/OFF nnd |When digital input turns ON, night mode is active.

When digital input turns ON, alarm output turns ON forcibly. (except alarm is ON) When external alarm

delay time [F.A 4] of parameter 4 group is set, alarm turns ON after the set time.

When digital input turns ON and it is defrost operation condition, defrost output turns ON.

Even though it is defrost operation condition, if digital input turns OFF, defrost output turns OFF also.

Manual defrost™’ ~dF |When digital input turns ON, it executes manual defrost. '(I:je)mperature

% 1: Except 1CH, compressor output model (TF31-1C10J).

RUN/STOP S5tP

External alarm™"’ EAL

Defrost ON/OFF*" EdF

Controllers

(K)

© Virtual temperature rate [uk.-] (only for 3CH input model: TF33-000-0]) SSRe

In case of 3CH input model (TF33-C1]J-[1), input sensor 3 selection [5 3] of parameter 1 group is set as outlet temperature n
[£5]. You can set virtual temperature rate. B e
If the temperature of inlet and outlet is significantly different at freezer, virtual temperature helps to control temperature

efficiently.

Virtual temperature is designated by the rate of input sensor 1 (inlet temperature) and input sensor 3 (outlet temperature). Counters
There is virtual temperature calculation formula.

[{100-virtual temperature rate} x input sensor 1 temperature] m
i + [virtual temperature rate x input sensor 2 temperature] mers
Virtual temperature (PV)=
100 ©)
Digital
If virtual temperature rate [t~ ] is set as [7], virtual temperature (PV)= input sensor 1. Panel Meters
If virtual temperature rate [t~ ] is set as [ (03], virtual temperature (PV)= input sensor 3
)
E.g.) If inlet temperature of input sensor 1 is 0°C, and outlet temperature of input sensor 3 is 10°C, Indicators
set virtual temperature rate [t~ ] as [53] and virtual temperature is 5°C to control temperature.
_ [{100-50}*0]+ [50%10] Converters
100
. . R
Setting range of virtual temperature rate: 0 to 100 (%) Dl s
© Display selection [dPE] (only for 3CH input model: TF33-0001-00) ©
Sensor
You can select input sensor to display at present value (PV) display component in RUN mode. Controllers
Parameter Description m
5 | Displays PV of input sensor 1 (inlet temperature). l\sﬂvov:;g:;’lro‘gler
52 Displays PV of input sensor 2 (defrost temperature). Supplies
53 Displays PV of input sensor 3 (outlet temperature). w
U5 Displays virtual temperature. Recorders

© Parameter mask .
This function is able to hide unnecessary parameters to user environment or less frequently used parameters in parameter | Hvis
group. You can set this in the comprehensive device management program (DAQmaster).
Masked parameters are only not displayed. The setting value of masked parameters are applied. w)
For more information, refer to DAQMaster user manual. Panel PC
Visit our web site (www.autonics.com) to download DAQmaster program and the user manual.

)
Before applying mask ‘ PA | }—»‘ U nt M 5 !—»‘ 53 ‘A UEr }.,‘ UnE| +-+ Field Ntwork

After applying mask ‘ PA I P‘ I nk M 5c¢ ‘*{ ukr

The above is masking input sensor 3 selection [5 3], temperature unit [J~ ] of parameter 1 group for 3CH input model
(TF33-0J010-07).
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© Parameter user group [PAU]

This function is able to set the frequently used parameters to the user parameter group. You can quickly and easily set
parameter settings. User parameter group can have up to 30 parameters in the comprehensive device management
program (DAQMaster).

For more information, refer to the DAQMaster user manual.

Visit our web site (www.autonics.com) to download the DAQMaster program and the user manual.

\ r;ﬂu}—»\ PA1]-++[ PAS]
| agse b Aysk> anyl» ger»] gee ) Any]

The above is setting user parameter group in the DAQMaster with delay display period [4 5.+ ] of parameter 1 group,
hysteresis [H45], night mode hysteresis [~.HY] of parameter 2 group, defrost method [4E F ], defrost time [dE £ ] of
parameter 3 group, alarm output hysteresis [A.H4Y] of parameter 4 group.

© Communication output
It is for parameter setting and monitoring via external devices (PC, PLC, etc.).

e Interface

Comm. protocol Modbus RTU Comm. speed 2400, 4800, 9600, 19200, 38400 bps
Connection type RS485 Comm. response wait time |5 to 99 ms

Application standard |Compliance with EIA RS485 Start bit 1-bit (fixed)

Max. connection 31 units (address: 01 to 99) Data bit 8-bit (fixed)

Synchronous method |Asynchronous Parity bit None, Odd, Even

Comm. method Two-wire half duplex Stop bit 1-bit, 2-bit

Comm. distance Max. 800m

Xt is not allowed to set overlapping communication address at the same communication line.
Use twisted pair wire for RS485 communication.

* Application of system organization % Only for RS485 communication output model.

RS232C/ Terminating resistance
USB/Wi-Fi RS485 (100 to 120Q)
e B(-) | RS485
/ [ DEVICE
VNV Y Ao
A*)B() || AH)B() A(+)B()
RS485 RS485 RS485
DEVICE DEVICE || DEVICE
Computer #1 #2 #30

Xt is recommended to use Autonics communication converter; SCM-WF48 (Wi-Fi to RS485-USB wireless communication
converter, sold separately), SCM-US48| (USB to RS485 converter, sold separately), SCM-381 (RS232C to RS485
converter, sold separately).

Please use twisted pair wire, which is suitable for RS485 communication, for SCM-WF48, SCM-US48l and SCM-38I.

(m] Error Display
Flashing in turn |Description Troubleshooting
£ ™2 pn  |[When input sensor is break or sensor is disconnected. Check input sensor status.
} If the measured temperature of the dedicated sensor is
Er®eop it lower than low-limit temperature among temperature setting
range.

- - It clears when input is within the display range.
If the measured temperature of the dedicated sensor is P playrang

Er (1X"HHH higher than high-limit temperature among temperature
setting range.
Even though input sensor is normal, freezer temperature Check the compressor and hold
Err<oLbA does not change over 1.0°C (1.8°F) during loop break alarm |the [RI+¥] key at the same time for 3 sec. It clears when

monitoring time [t 5A]. input is within the adequate range.

% 1: [ indicates input sensor number of error display priority which occurs error.
Error display priority: £~ ! (input sensor 1) — E~ 2 (input sensor 2)— £~ 3 (input sensor 3)—
Eru (virtual temperature) — £~ -
X2: Ery (virtual temperature) is not applicable.
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] Proper Usage

© Cautions during use SENSORS

e Follow instructions in 'Cautions during use'. Otherwise, It may cause unexpected accidents.

e Check the polarity of the terminals before wiring the temperature sensor. CONTROLLERS
For RTD temperature sensor, wire it as 3-wire type, using cables in same thickness and length.

For thermocouple (CT) temperature sensor, use the designated compensation wire for extending wire.

e Keep away from high voltage lines or power lines to prevent inductive noise.
In case installing power line and input signal line closely, use line filter or varistor at power line and shielded wire at input
signal line.
Do not use near the equipment which generates strong magnetic force or high frequency noise.

e Do not apply excessive power when connecting or disconnecting the connectors of the product.
e Install a power switch or circuit breaker in the easily accessible place for supplying or disconnecting the power.
e Do not use the unit for other purpose (e.g. voltmeter, ammeter), but temperature controller.

MOTION DEVICES

SOFTWARE

e 24VAC, 12-24VDC power supply should be insulated and limited voltage/current or Class 2, SELV power supply device.

e Make a required space around the unit for radiation of heat.
For accurate temperature measurement, warm up the unit over 20 min after turning on the power. )

Temperature
e Install a surge absorber at each end of inductive load coil when controlling high-capacity power relay or inductive load (e.g. |l
magnet).
®

e Make sure that power supply voltage reaches to the rated voltage within 2 sec after supplying power. SSRs
e Do not wire to terminals which are not used.

o)
e This unit may be used in the following environments. Power

®Indoors (in the environment condition rated in 'Specifications') cometers
®@Altitude max. 2,000m ™
®Pollution degree 2 Counters
@Installation category I

(N)
Timers

(0)
Digital
Panel Meters

(P)
Indicators

Q)
Converters

(R)
Digital
Display Units

(S)
Sensor
Controllers

m
Switching
Mode Power
Supplies

L)
Recorders

V)
HMIs

w)
Panel PC

(X)
Field Network
Devices

.|
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