TC3YF

Refrigeration Temperature Controller

(m] Features

e ON/OFF Control
e Input specification - Basic specification: NTC (Thermistor), Option: RTD (DPt100Q)
e Temperature display range

NTC sensor type: -40.0 to 99.9°C (-40 to 212°F%
RTD sensor type: -99.9 to 99.9°C ( 148 to 212°F)
e Supports various delay functions for utilize freezing

Auto/Manual Defrost selection function, Start-up delay of compressor, Autonies

Re-operation delay, Minimum ON time, Delay of defrost-end,
Operation delay of evaporation-fan

e Input correction function

e Enable to set operation period for protecting compressor in error.

Please read “Caution for your safety” in operation
manual before using.

®

@] Ordering Information

[7c](3)[Y[F] - %@
Control output [ [Relay output |
P [
[
C

Item

Control mode

C us
(except 12-24VDC)

ower supply [12-24VDC |

R

1

4 [100-240VAC 50/60Hz |
ontrol output type refrigeration ; Compressor output

3

F

Compressor+Defrost output
Compressor+Defrost+Evaporation output

Size

[Freezing control

Digit

Y [DIN W72xH36mm

(w] Specifications

|

1

{

{3 [999 (3-digit)

{TC _ [Temperature Controller

Model TC3YF-1CR [TC3YF-2LR [TC3YF-3(R
Power  |AC power 100-240VAC 50/60Hz
supply DC power 12-24VDC

Allowable voltage range

90 to 110% of rated voltage

Power

AC power

Max. 4VA (100-240VAC 50/60Hz)

consumption (DC power

Max. 8W (12-24VDC)

Display method

7 Segment LED method (red)

Character size (WxH)

7.4%15.0mm

Input type NTC: 5kQ, RTD™": DPt 100Q
Input line resistance Allowable line resistance is max. 5Q per a wire
Sampling period 500ms

Display accuracy

« At room temp. (23 £5°C): (PV +£0.5% or 1°C, select the higher one) rdg +1digit
« Out of room temp. range: (PV +0.5% or 1°C, select the higher one) rdg +1°C

Compressor (COMP)

250VAC 5A 1a

Control
output

Defrost (DEF)

— 250VAC 10A 1a

Evaporator-fan (FAN)

—_ — [250VAC 5A 1a

Control method

ON/OFF control

Evaporator-fan (FAN)

Hysteresis 0.5 t0 5.0°C, 2 to 50°F variable
Rel Compressor (COMP)  [Mechanical: Min. 20,000,000 operations, Electrical: Min. 50,000 operations (250VAC 5A resistive load)
”fz 2§c|e Defrost (DEF) Mechanical: Min. 20,000,000 operations, Electrical: Min. 100,000 operations (250VAC 10A resistive load)

Mechanical: Min. 20,000,000 operations, Electrical: Min. 50,000 operations (250VAC 5A resistive load)

Memory retention

Approx. 10 years (non-volatile memory method)

Insulation resistance

100MQ (at 500VDC megger)

Dielectric strength 2000VAC 60Hz for 1 min (between all external terminals and case)

Vibration Mechanical 0.75mm amplitude at frequency of 10 to 55Hz (for 1 min) in each X, Y, Z direction for 2 hours
Malfunction 0.5mm amplitude at frequency of 10 to 55Hz (for 1 min) in each X, Y, Z direction for 10 min

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

resistance |DC power Square-wave noise by the noise simulator (pulse width: 1ps) 500V R-phase and S-phase

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

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

Protection structure

IP65 (front part, IEC Standards)

Approval <~ us (except DC power)
WeightXZ Approx. 229g(Approx. 143g)
% 1: RTD input type is option. XEnvironment resistance is rated at no freezing or condensation.

% 2: The weight includes packaging. The weight in parentheses is for unit only. The weight may be varied bymodel specification and option.
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Refrigeration Type

(@] Connections (] Installation @
Photoelectric
FAN OUT: DEF OUT: COMP OUT: Sensors
250VAC 5A 250VAC 10A 250VAC 5A
RESISTIVE LOAD RESISTIVE LOAD RESISTIVE LOAD @
Optic
Sensors
@ :I)Co)orlArea
0 1 Sensors
A o)
k Proximity
¥ Sensors
RTD T_@_T SOURCE A ) o ) )
SENSOR 100-240VAC Klnsert this unit into a panel, fasten bracket by pushing with tools | g
NTC 4VA 50/60Hz as shown Pressure
12-24VDC 8W Sensors
H : )
(m] Dimensions (unit: mm) | Fotery
< 2 > - 65 LY ) ectors
Connector Cables/
] L Sensor Distibution
3 — I 8 e
[—] == Controllers
h 4 Y
Shrs
ePanel cut-out eBracket Controllers
Min. 91 30
m SEAmm==0=
T -
= | «@ >
. ®
& 68 v I—:ﬂ:fm:ﬂmﬁoi Timers
= ; =
: 0 L
~ @ Panel
Meters
(m] Unit Description w
Speed / Pulse
1— 1. Measured value (PV) display component (red): Maters
Motonice RUN mode: Displays currently measured value (PV).
| - @_ Setting mode: Displays parameter and setting value. ENiipuay
, ' , 2. Deviation indicator [A, V (red)/m (green)]: Units
2-HH = - -’ ‘e m 8 . . ;
Iy ’ ' ] Displays deviation of present value (PV) based on setting value (SV).
oF :’ 3. Compressor (COMP) output indicator: o
F F 1 Turns ON for compressor output. Flashes for protection operation, Controllers
| | | not compressor output. .
3 4 5 6 (Sv)vi!ching
4. Defrost (DEF) output |nd|cator. Turns ON for defrost output. Flashes for defrost delay operation. “s";’;:"':gwe'
5. Evaporator-fan (FAN) output indicator:

Turns ON for Evaporator-fan output. Flashes for delay operation of Evaporator-fan output. ) oper Motors
6. Unit indicator (°C, °F): Displays temperature unit &Drivers
7. key: Used for entering parameter setting group, returning RUN mode, moving parameter or saving SV. ®
8. |Z|, E key: Used for changing SV of parameter setting. f;:;izchic/

Hold the |Z| key for 3 sec in RUN mode to execute/stop manual defrost. Panels
©)
Field
@] Input Type And Range (m] SV Setting Devices
% 1: RTD input type is option. E.g.) Changing SV from 0.0 to -10.0
XIf there is no additional key operation within | Syare
Input sensor Temperature range  |Temperature range 30 sec after entering into setting mode, it will

(C)

(F)

Thermistor

(5kQ) -40.0 10 99.9 4010 212 CL
RTD [a][¥]
(DPt1000) -99.9 10 99.9 148 10 212

be automatically returned to RUN mode.

X Press the [a] or [v] key to change SV
continuously, number is increased/
decreased at high speed.

Flashes 0.5 sec
in turn
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TC3YF

|E| Parameter 1 Group X Press the [wo] key after checking/changing each parameter to save the SV and it moves to
the next parameter.

RUN mode % Hold the [wo] key for 3 sec while in setting mode to return RUN mode.
3sec 3 sec
Hysteresis
HYS [4]. [¥] 10 Setting range: 0.5 to 5.0°C, 2 to 50°F

(4] [v] Setting range: 0 to 24 hour

X Setting as [J], only manual defrost is available.

Defrost time
(4] [v] ElY Setting range: 0 to 59 min
X Setting as [J], defrost output does not operate.
g as [0] p p
LBA

) 4] [v] Setting range: 0 to 999 sec
X Setting as [7], LBA function does not operate.

ALY, TRA] setting range: -10.0 to 10.0°C, -18 to 18°F

Setting range: Refer to ™ Input Type and Temperature Range '.

|E| Parameter 2 Group XPress the [w] key after checking/changing each parameter to save the SV and it moves to
the next parameter.

,,,,, RUN mode % Hold the [w] key for 3 sec while in setting mode to return RUN mode.

5 sec X" The dot line parameter may not be displayed by other parameter setting.
3 sec

Compressor start-up
eI%y and .
restart delay time

| 540U - 020 Setting range: 0 min 10 sec to 9 min 59 sec

Compressor
min. operation time

(4], [V]

onkt—==» 020 Setting range: 0 min 10 sec to 5 min 00 sec

B

Defrost end delay and
Evaporator-fan

delay time
drF & Setting range: 0 min 00 sec to 5 min 59 sec
[MD]

Evaporator-fan
operation mode

FﬂnAAQL@*\EF:%%%{EFE%%%{EFS%%%\EF%%%% EFS5]
o]

Compressor operation cycle
when error occurs

4] [v) Setting range: 0 to 20 min

Compressor duty ratio
when error occurs

dUt (A [v] i SD Setting range: 0 to 100%
! X Not appear when compressor operation cycle when error occurs [[LE] is set as [J].

Temperature unit
Unkf——» o[
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Refrigeration Type

(m] Factory Default w
otoelectric
® SV Setting Sensors
Parameter |Default e
Optic
Sy 0o Sgnsors
©)
® Parameter 1 group @ Parameter 2 group Doorlavea
Parameter |Default Parameter |Default Parameter |Default Parameter |Default
©)
HY5 i} ! nhb 00 Sdi 0ea CL 0 Proximity
din Y LSy 400 ont 0edo dut 50
dEE 30 H5w 333 drP 100 Unk of Pressure
Sensors
LbA 0 FAR EF 1 Lol ofF
)
Rotary
Encoders
IE‘ FunCtion 'CGo)nnectorsl
© Compressor Protection EIS‘DE;‘.’
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) ‘TZ’,,.,,e,a(..,e

Controllers

output indicator is flashing.

e Compressor start-up delay and restart delay time [5dL ] o

If power turns ON instantly from break-down or power OFF, it delays start-up during the set time of compressor. To prevent | gone.rorer
frequent compressor ON/OFF, set compressor ON time after compressor turns OFF.
Setting range: 0 min 10 sec to 9 min 59 sec W
e Compressor min. operation time [ont] Counters
To prevent frequent compressor ON/OFF, set min. operation time. Setting range:0 min 10 sec to 5 min 00 sec
X )

Compressor Compressor Timers
Compressor restart min.

start-up delay time delay time operation time L
«—> > Panel
Meters

\ (M)
Tacho /
A Speed / Pulse
HyS Meters
SV» . I
/ \ "
Display
/ Units

X1 %2 X3 Time ©)
Sensor

Comp. ON:i Controllers
OFF

Temp. 4

3
Y

(P)
Switching

%1. When starting compressor, if present temperature (PV) is out of hysteresis range, compressor output does not turn ON | {55, Pover
and the compressor (COMP) output indicator is flashing during compressor start-up delay time. @
X2. When present temperature (PV) is out of hysteresis, compressor output does not turn ON and the compressor (COMP) | stepper Motors

& Drivers

output indicator is flashing during compressor restart delay time. & Controllers
X3. If present temperature (PV) is below the SV, compressor output maintains ON status during compressor min. ®
operation time. After compressor min. operation time, it turns OFF. f;;';c"id
Panels
© Compressor Control When Error Occur ©
If normal temperature control is impossible due to error, it controls compressor output by the set operation cycle and duty Network
ratio to protect control object. Until error is cleared, operation cycle and duty ratio are applied repeatedly.
e Compressor operation cycle [CL £ ], duty ratio [dL/t ] when error occur Sottware
Set Compressor operation cycle and ON duty ration when error occur. g 2peration cycle (10 min)

Set operation cycle as [0J], and compressor output turns OFF. ON ratio (50%)

Set duty ratio as [ {00], and compressor output turns ON continuously. < >
Setting range of compressor operation cycle when error occur: 0 to 20 min Compressor ON
Setting range of compressor duty ratio when error occur: 0 to 100% output OFF |

E.g.) When compressor operation cycle when error occur [CL E] is set as 10 min and compressor duty ratio when error
occur [dit ] is set as 50%, compressor output has 10 min cycle and turns ON for 5 min and turns OFF for 5 min.
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© Defrost Control

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, etc. to operate defrost (heater defrost).

The front defrost (DEF) output indicator turns ON during defrost output and it flashes during defrost delay operation.

e Defrost cycle [d! ~], Defrost time [dEE]

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

Set defrost cycle as [0], only manual defrost is available.

Setting range of defrost cycle: 0 to 24 hour Defrost time Setting range: 0 to 59 min

e Manual defrost

Execute defrost manually regardless of the set defrost cycle. Hold the [a] key for 3 sec to operate defrost during the set

defrost time. When defrost output turns ON, operating compressor output, Evaporator-fan output turn OFF. Hold the [v] key

for 3 sec during manual defrost, applied manual defrost is complete and pre-set defrost cycle restarts.

e Defrost end delay and Evaporator-fan start-up delay time [d~ F]

Defrost end delay time and Evaporator-fan start-up delay time operate individually bye one setting.

Setting range: 0 min 00 sec to 5 min 59 sec

« Defrost end delay time: During defrost operation, drops may exist at evaporator. Set the time to drain remained drops
after completing defrost.

« Evaporator-fan start-up delay time: 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 to prevent warm air inflow, and it may
increase cooling efficiency.

© Evaporator-fan operation mode

Defroster Defroster
operation period operation period
Start-up Compressor :"Defroster Compressor “Defroster . Compressor
delay ;  operation operation operation operation operation
Compressor |
Defrost Defrost
Defrost Defrost :end Defrost Defrost :end Defrost Defrost
cycle i time idelay cycle time _:delay cycle - time
Defrost - -
EF !
Evaporator-fan delay Evaporator-fan delay Evaporator-fan delay
eF2 I I | I
EF3
EFY
EFS
Power ON

X Output does not turn ON but the dedicated indicator flashes.

Parameter |Operation method

When compressor operates, evaporator-fan also operates. When compressor operation is finished,
evaporator-fan also operation turns OFF.

When compressor operates, evaporator-fan operates after the set evaporator-fan start-up delay time. When
compressor operation is finished, evaporator-fan operation turns OFF. (regardless of defroster operation)
When power turns ON, evaporator-fan operates. When defroster operates, evaporator-fan stops.
(regardless of compressor operation)

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

EF 1

EFC

EF3

EFY

EFS5 |Evaporator-fan operates from power ON to power OFF. (regardless of compressor, defroster operation)
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© Loop Break Alarm (LBA) [L 5A]

Refrigeration Type

When freezer temperature is not changed over 1.0 (2°F) during set LBA monitoring time [. 5 A] of parameter 1 group,
it regards as abnormal compressor and it displays error. (E -~ <L A, flashings in turn) When error occur, compressor
is controlled according to the set compressor operation cycle [C L £ ]Jand duty ratio [di/t ] when error occur. Check the
compressor and hold the [aHv] keys for 3 sec and error clears and it operates normally.

Setting range: 0 to 999 sec (Setting as [0], LBA function does not operate)

) )
Photoelectric
Sensors

(B)
Fiber
Optic
Sensors

©)
Door/Area

© Lock Sensors
For preventing changing SV and parameters of each parameter group. o
Display Description Sonsors”
ofF Unlock o
LL Parameter 2 group Prossure
LLe Locks parameter 1, 2 groups
LL.3 |Locks parameter 1, 2 groups, SV setting iary

© Error Display

Flashing in turn |Description

Troubleshooting

When input sensor is break or sensor is

Err—aPn disconnected.

Check input sensor status.

Err oHHH

If the measured temperature is higher than high-
limit temperature among temperature setting range.

ErrebllL

If the measured temperature is lower than low-limit
temperature among temperature setting range.

It clears when input is within the display range.

Encoders

©)

Connectors/
Connector Cables/
Sensor Distribution
Boxes/Sockets

(H)
Temperature
Controllers

(1)
SSRs / Power
Controllers

Even though input sensor is normal, freezer Check the compressor and hold the @+ key at the| |&)
ErrelbA temperature does not change over 1.0°C (2°F) same time for 3 sec. It clears when input is within
during LBA monitoring time [L bA]. the adequate range. 0
K]
Timers
] Proper Usage B
Meters
e Please beware not to exceed the rated specification of e Please check the polarity and connect correctly when
relay when using relay contact or it may cause a fire with  connecting RTD sensor to temperature controller. NTC fotho
breakdown. sensor is a non-polarity. Speod / Pulse
e Please mount a surge absorption device at coil when e In case of making power line and input signal line close, ™
controlling high-capacity power relay or a magnet, the line filter for noise protection should be installed at power Display
counter electromotive force can be flowed into the inside line and input signal line should be shielded.
of the device for relay contact operation. (Note) Please make sensor line shortly and use it because  |©
e Please install power switch or circuit-breaker in order to the narrow range of input correction range. Controllers
cut power supply off. o Keep away from the high frequency instruments. (High ®
e The switch or circuit-breaker should be installed near by frequency welding machine & sewing machine, big P
users. capacitive SCR controller) Supplies
e This unit is designed for temperature controlling only. Do e Please use AWG28-12 for power input and relay output Stapper Motors
not apply this unit as a voltage meter or a current meter. connection, fasten the terminal block as a torque 0.3N-m. v s
e In case of using RTD sensor, 3-wire type must be used. If e This unit may be used in the following environments. ®)
Graphic/

you need to extend the line, 3-wire must be used with the
same thickness as the line. It might cause temperature
difference if the resistance of line is different.

* Indoor

« Altitude: Under 2,000m
« Pollution degree 2

« Installation category I

Logic
Panels

(S)

Field
Network
Devices

Y
Software

.|
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