RANCO INSTAITDATION INSIERLUCTTIONS

Form No. 7515004-001 Rev. B

~ ETC TWO STAGE ELECTRONIC TEMPERATURE CONTROL

PRODUCT DESCRIPTION

The Ranco ETC is a microprocessor-based family
of electronic temperature controls, designed io
provide orvolf control forcommercialheating, cook s
ing, air conditioning and refrigeration. The ETCis #/
squipped with a fiquid crystal display (LCD) that §
provides a constant readout of the sensed tem-
perature, and a touch keypad that aliows the user
1o easily and accurately select the set point tem-
perature, differantial and heating/cooling moda of
the operation. Models are available that cperate
on gither line voltage

{126/208/240 VAC) or low voliage {24VACY,

APPLICATIONS

With ifs wide temperature
seipoint range and selectable
heating or cooling modes, the
£%C can be used for a wide variety of
applications including muitiple
compressor controd, two siage heating,
ventifation control, automalic changesven. e d
space and return air temperature corztrol water cocled cencieasers
and control with alam funtion,

FEATURES

+ Wide setpoint temperature range (-30°F 1 220°F) and
differential adiustment £1°F to 30°F},

» Simple keypad programming of seipoint temperature,
differantial and cocling/heating modes.

» Two individually programmable stages for heating
and/or cooling.

+ LCD readout of sensor temperatire, control seftings,
relay status and onboard diagnostics.
Remote temperaiure sensing up to 400 feet,

+ Two SPDT output relays.

» User-selectable Fahrenhel/Celsius scales.

» Lockout switch to prevent tampering by unauthorized
personnel.

| » Choice of line voitage and low voliage models available.

| » Optienal 0 to 10 volt analog oulput available for remote

temperature indication.

T I

SPECIFICATIONS

Input Voltage 120 or 208/240 VAC {24 VAC optional, 50/60 tz
Temperature Range  -30°F 10 220°F
Differential Range ~ 1°Fto 30°F

Switch Action SPDT
Sensor Themnistor, 184 in. fong x 0.25 in. dia
84 cabie

Power Consumption  120/208/240 VAC ; 100 milliamps
24 VAC:2-6 VAC

RELAY ELECTRICAL RATINGS

120V 208240V
NO Contact
Fuli-oad amps 98A 49A
Locked rotor amps 588 A 204 A
Resistive amps 9BA 48 A
Horsepower 12 hp 12hp
NC Contact
Full-load amps 58A 29A
Locked rotor amps 348A i74 A
Hesistive amps 58A 29A
Horsepower 4 hp 14 hp
Pilot Duty; 125 VA at 120/268/240 VAC
Control Ambient Temperature
Cperating -20°F {0 140°F (:PSO0B0°C):
Storage -40°F 10 176°F (-40°C 10 80°C)
mbient Humidity 0 to 95%, RH, Non-condensing
to 10 V Cutput Impedance 1K -
Enclosure NEMA 1, Plastic
Agency Approvals Ul Listed, Fie £94419, Guide XAPX

CSA Certified, File LRE8340, Class 4813 62

ETC ORDERING INFORMATITD

Ispat Ko. of g-10V

Code Number Voltage Stages Ouiput
ETC-211000-000 120/240 2 No
ETC-211100-000 120240 2 Yes
ETC-212000-000 24 2 No
ETC-212100-000 24 2 Yes

OPERATION
Liguid Crystal Display (LCD)

The 1.CD dispiay provides a constant readout of the sensor temperature
and indicates i either of the two culput relays is energized. When the 81
arnunciator is constantly illuminated during operation, the Stage 1 relayis
energized. [ikewise, when the 82 annunciator is constantly iluminaled
during operation, the Siage 2 relay is energized, The display is also used
i conjunction with the keypad to allow the user to adjust the setpoint
temperatures, differentials and healingfcooling modes for each stage.
Controi Setup
The temperature setpoint refers to the temperature at which the nomally
opan (NO) contacts of the output relay wili open. Determine the loads fo
be controlled and the operafing modes required for each stage, cooling or
heating.
-Wheg the cooling mode is chosen, the differential is above the setpoint.
‘The relay will de-energize as the temperature falls to the setpoint,

sWhen the haating mode is chosen, the differential is below the setpoint,
relay will de-energize as the temperature rises 1o the seipoint,

The ETC two stage control can be set up for two stages of healing, two siages
of cooling or one stage cooling plus one siage heating. Refer to Figures 1, 2
and 3 for a visual reprasentations of different control selups,
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Figure 1: Two Stage Heating Example
| ON = ENERGIZED
() T~ orr - pe-ENERGIZED
T g |ON
mn
uE a
@ |STAGE 2
stage2 T 2
SETPOINT oo Z _|oFF
i
= on[g
g 1 3
o STAGE1| &
BT 2
STAGE1 _|_....OFFLl #
SETPOINT
) T
Figure 2: Two Stage Cooling Example
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Programming Steps and Display , .
The ETC two stage can be programmed in seven simpie steps using the LCD
dispiay and the three keys on the face of the condrol,

Step 1-  To start programsming, press the SET key once o access the
Fahrenheit/Celsius mode. The display will show the current
status, either F for degrees Fahrenheit or € for degrees Celsius,
Then press either the up 4 or down § amow key to toggle
between the F or € designation,

Stage 1

Step2-  Press the SET key again to access the stage 1 seipoint. The

LCD will display the current setpoint and the 81 annunciator will
be biinking on and off to indicate that the conirgl is in the sefpoint
rode, Then press either the up 4 key te increass or the down §

key to decrease the seipoint fo the desired temperature.

Press the SET key again to access the stage 1 differential. The LCD will
display the current differential and the DIF 1 annunciator will be
blinking on and off o indicate that the control is in the differential
mode. Then press either the up 4 key o increase or the down &
key o decrease the differential {o the desired setting.

Press the SET key again to access the stags 1 cooling or heating
mode. The LCD will display the current mods, either C1 for

Step 3-

Step 4-

N cooling or H1 for heating, Then press eftherthe up 4 ordown 4

kay to foggle between the C1 or B designation,

Stage 2

Step5-  Press the SET key again 1o access the stage 2 sefpoint, The LCD
wiil display the current sefpoint and the $2 annunciztor will bs
biinking on and off to indicate that the control is in the setpoint
mode. Then press either the up 4 key to increase or the down §
key to decrease the sgipoint io the desired temperature,

éﬁp 6-  Press the SET key again fo access the stage 2 differential. The
LOD will display the current differential and the DIF 2 annunc%ate'
wilt be Blinking on and off 1o indicate that the control is in the dil-
ferentiat mode. Then press elither the up 4 key 10 increase or the
down ¥ key fo decrease the differential to the desired sefting.
Step7-  Press the SET key again to access the stage 2 coeling of heating
mode. The LCD will display the current mode, either €2 for cool-
ing or M2 for heaiing. Then press efther the up 4 ordown ¥ key
10 toggle between the €2 or H2 designation, Press the SET key
once more and programming is complete.

Refer to Page 3 for an illustrated guide to programming the ETC.

NOTE: The ETC will automatically end programming i no keys are
depressed for a period of thirly seconds. Any seftings that have
been input ¥ the control will be accepted at that point,

All conirol seftings are retained in non-volatile memory i power to ETC
is interrupted for any reason. Re-programming is not necessary

after power outages or disconnects unless different control settings
are required.

Figure 3: One Stage Cooling end One Stage Heating Exampie



“=JROUBLESHOOTING ERROR MESSAGES *~~ ™

Display Messages
F Ef- Appears when either the up 4 or down¥ key is pressed when
t not in tha programraing moede.
J/ .
T To correct: if the EY message appears aven when no keys are
S -"_, being pressed, replace the condrol,

e

Step  Annunciator Description Display

1 ForC Fahwenheit or Calsius Scale

N

2 Slpinking)  Stage ! Selpoint Temporatire

E2- Appears if the controi settings are not properly stored in memory,
3 DIF 1 fbinking) ~ Stege 1 Differential Temperature e S To correct: Check ail setlings and correct if necessary,

e
EP- Appears when the probe is open, shorted or sensing a

. temperature that is out of range.
A Gl Stage 1 Caoling or Heating Mods ,_ { To correct: Check to see if the sensed temperature is out of range.
- I# not, check for probe damage by comparing # to a known ambient
' temperature hetween -30°F and 220°F, Replace the probe i necessary.
5 82 {blinking) Stage 2 Setpoint Temperature N slz,i 55

EE- Appears # the EEPROM data has been corrupled.
To correch: This condiion cannot be field repaired. Feplace the control,

6  DIF2(binking  Stage 2 Differential Temperature D
Rl ol CL- Appears # calibration mode has been entered.
711 To correct: Remove power o the control for at least five seconds,
7 CoM2 Stage 2 Codling or Hoating Mode [ E ieeaggg r{r):éower. if the CL message still appears, replace
INSTALLATION INSTRUCTIONS

Lockout Switch IMPORTAN
The ETC is provided with a lockout swilch fo prevent tampering by~~~ i
unauthorized personnel. When placed in the LOCK position, the 1. AIETC series controis are designed as operating controis only. ifan
keypad is disabled and no changes to the setfings can be made, When operating control failure could resuit in personal infury or loss of
placed in the UNLOCK position, the keypad will function nommally, properly, & separate safety control andfor alarm should be instalied.

by ol 2. Tha schematic drawings and other information included in
To access the lockout switch, disconnect the power supply and open , C Grawings | , ,
the control. The switch Is located on the inside cover about 2 inches me;e mst;i;a;et{on instructions are for the purpose of illustration
above the bottom, (see Figure 4). To disable the keypad, slide the L e
::icc: :g ;E:: f;j&%gf g::mo? iﬁagecmc{e);egga;:;ﬁg 224 3. These instructions do not expand, reduce, modify or after the Rance
with this switch In the UNLOCK posttion. Termsin any way, and no warranty or remedy infavor of the customer

or any other person arises out of thess instructions.

4, Ranco ETC controls have been approved by Underwriters’
Laboratories as UL Listed; however, approval does not extend do
their use for any other purpose. Ranco agsumes no responsibility for
any unconventional application of s control uniess such application
has been approved in wiiting by Ranco,

LOCK, UNLOCK

5. Ristheresponsibiilly of the installer and the userto assure thathis or
its application and use of all Ranco products are In compliance with
all federal, state and local requirements, including, without any
limitation, ali requirements imposed under the National Electric Code
and any applicabie huilding codes.

(LockouT:

RELAY RATINGS NOME,
VAD 120 208%40|F FAHRENHETT
LRA 588248 204174 |C CELSIUS

FLA 9858 4379 (W1 HEATSTAGE1

RES A 9.8/558 497g|C! COOLSTAGE1
PILOT DUTY 125VA H2 HEAT STAGE 2

C2 COOL STAGE 2

EP PROBE FAILURE/
e OUT OF RANGE
REG EQUIP S2H8 | e vt SAILURE
USESOPPER 1E1 MMPRGPER KEY
=

conpucTons ouLy | E2 “Em’:“' ERROR

Figure 4: Lockout Switch 3.



CAUTION

To prevent possible electrical shock or equipment damage,
disconnect eleciricai power fo the unit before and during instatia-
tion. PO NOT restore eleclrical power to unit until the conirol is
properly installed and the cover is assembled, DO NOT locate the
control in an explosive almosphere as a safety hazard can result
due o possible spark generation in the conirel. Gontrols are not
10 be located in areas of significant moisture, dint or dust, orin a

. corrosive explosive atmosphere, Use of control in such environ-
“ ments may result in injury or damage to the persons or property
{or both} and are likely to shorlen the control Fe;
Ranco.assumes no responsibility for any such use. ., g

- w e

FRONT VIEW

SIDE VIEW

CONTROL MOUNTING

Mount the ETC to a wali or any flat surface using a combination of any two
or more of the slotted holes located on the back of the conirol case, The
cordrof's components ars not position sensitive, but should be mounted so
that they can be easily wired and adjusted. Avoid excessive conditions of
moisture, ditt, dust and corrosive atmosphere,

The ETC hes provisions for 1/2 inch conduit connections. The conduithub
should be secured to the conduit before securing the hub 1o the plastic
housing of the control. When using the conduit entry inthe rear of the case,
a standard plug shouid be inseried info the conduit hole in the bottom,
Caution shouid be exercised not to damage the control circuit board or
wiring when installing a conduit conneclor.
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Figure 5; Dimensions (Inches)



NG
General Rt
* All wiring should conform fo the Nationad Electric Code and loca
regulations.
* The total electdical load must not exceed the maximur
raling of he control (see Specifications).
* Use copper conduciors only,
* Electrical ieads should not be taut; aliow siack for
temperature change and vibration,

Input and Output Wiring

For typical wiring diagrams, refer to Figures 6 and 7.

Al connsclions are made to the power {lower) circuit board. When using
the 24 VAC powered modeis, the 24 VAC input lines must enter through the
sidewall of the case. Refer ¢ Figure 5 for location of the entry hole.

Analog Output

ETC models are available with an optional 0 fo 10 vol analog output.
This signal is a linear representation of the sensor temperature with

¢ volts = -30°F and 10 volis = 220°F. See figure 8 for wiring information
and Figure 5 for location of the entry hole. The reference for this output
is designated by the ™" symbol on the wiring diagram. The ouiput signal

is designafed by the "+" symbol, e .
Sensor Wiring m -

bad £ 0
The temperature sensor leads are soldered fo the circult board so no
additional connections are necessary. However, splicing is required
when extending the sensor cabie length beyond the standard 8 foot length
| __—supplied with the ETC. The sensor cabie can be extended up to 400 feet,

Sremaz

T

v——

A dérﬁaged sensor can be replaced by splicing a new Ranco sensor onto
the sensor leads from the ciroult board. The sensor is not polarity sensitive

LOAD 1
| —

Figure 6; Typical Line Voltage Wirlng Diegram,

120 VAC

Figure 8:

24 VAC
CLASS 2
fsTace STAGE|
1 2
NC . NC N
- LINE VOLTAGE
LOAD 1 LOAD 2

l d |
Figure 7: Typical Wiring Diagram for 24 VAC Power Input and
Line Voltage Switching.
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ANALOG OUTPUT

OO0 O

DTN
=E=u-1jI=a=w—1
NC NO C NC C NO

0-10 V Anafog Output Located on Power {Lower) Clreuit Board,

FELD REPAIRS

Field calibrating or repairs to the ETC control must not be attempled,
Sensors and replacement condrola ars available through Ranco
wholesalers



SENSOR MOUNTING Replacement Sensor - Order

For space sensing, mount the sensor where it wil be unafiected by _
heaticool discharge or radiated heat sources. Spot sensing requires Part NO. | 389907 044

the sensor to be in good contact with the surface being sensed. The

sensor can be inseried in a bulb well for immersion sensing. SPEC'H(A“ONS
The 1300067044 sensor is a negative lemparature coetiicient (NTC)
EXT ENDNG SE NSOR themmistor sensor. The sensor resistance decreases with temperature

increase. Ris .25 x 1.94 long with 8 feet #22 AWG cable, The
{ermistor has a reference resistance of 30,000 ohms at 77°F (25°C).

CAUTION: Sensorwiring splices may be made extemnal from the
cordrol. DO NOT attempt tyo unsclder the sensor at the control circuit

board!
CAUTION: Disconnect power to control before wiring to avoid possible IMPORTANT
slectrical shock or damage fo the controlier. The schematic drawings and othsr information included in these
instructions are for the purpose of ifusiration and general reference
Additional cable can be spiiced 1o the sensor cable o increase the only. Ranco assumes no responsiblity for any unconventional
length beyond the standard 8 feet. 1t can be extended up to 400 fest, application of this control, unfess such appiication has been approved
‘the cable should be atleast 22 AWG or larger fo keep additional irs writing by Ranco.
resistance 10 & minimum, ]
All splices and wire lengths added to the sensor cable should be ade Deg.C. Deg ¥ RES. Nom,
ices and wire lengths a or cable shouldbema
according fo acceptable wiring practices and should conform zoetig\ ”gg ég 1*2;?’333
National Electrical Code and local regulations, Use copper conductors 20 : 4 291 ; 200
only. Shielded cable is not required, 48 14 166,000
4] 32 97,960
Checkout Procedure 10 50 59.700
1. Before applying power, make sure installation and wiring gg ?.E; g*ggg
connections are correct, 30 86 24170
2. Apply power to the conirol and chserve one or more cycles of L Ly 15,980
operation, 80 122 10,810
&0 140 7464
3. if performance indicates a probiem, check sensor resisiance to ;g :gg 22?22
determing if sensor or control is at fault %0 194 2753
| 4, To check sensor resistance, disconnect sensor and measure the 11?3 gﬁ fgg?
resistance asross the leads while measuring femperature af the :
J Sensor.
‘ > Figure 16:
SENSOR SENSOR Resistance vs Temperature of 1 044, Sensor including 8 foot cable,
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{4) Sensors wired in series/parallet for temperature averaging.
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