Product Manual

SZ2144

Refrigeration Monitor

Description Contents
The SZ2144 is a microprocessor-based refrigeration Description . .. ... 1
monitor and alarm interface designed to monitor up to Features . ... ... .. .. . 1
six coolers or freezers. Mounting . ......... .. . 1
WIrNg . ... 2
Setup ... 3
Features Programming . . .............ooueiiiiiii. 3
. Stand-alone or network operation Sequence of Operations EEE R 5
« Independently programmable high and low limits for Checkout & T_roubleshootlng .................... 6
. LED Description .. ... . 6
each input
* Independently programmable manual or automatic
alarm reset
« Change of state factor with programmable hysteresis
» Status LEDs
* Relay output to activate additional auxiliary communi-
cation devices or external alarm circuit
* Six RTD temperature inputs, three with thermistor :
opion P Mounting
» Five analog inputs suitable for a broad variety of The SZ2144 is designed for mounting on a wall or in
transducers a panel using four #10 sheet metal screws. Prior to
« Temperature or pressure monitoring inputs mounting, the jumpers should be placed. (See setup
« Monitor compressor and door status instructions.) If the unit will be stand-alone, all

programming should be completed before installation.
If the unit will be wired for communications, a unique
address should be programmed into the unit. (See
programming instructions.)
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Wiring

The SZ2144 terminal designations are shown below.

REMOTE SENSOR WIRING

The SZ2144 accepts six 1000 Q two-wire platinum sen-
sors. Use TS1002, TS1007 or TS3001 for freezer and
cooler temperature sensing. When using TCS/Basys
Controls three-wire sensors, use the black and red
leads, and either clip or twist off the white lead.

The SZ2144 also accepts the PG1000 Temperature
Pressure Combination Sensor. The PG1000 contains a

pressure transducer and thermistor temperature sensor
in the same housing. The thermistor wires can be con-
nected to the T1, T2 or T3 temperature input terminals.
Connect the white wire from the PG1000's thermistor to
the T1, T2 or T3 terminal. Connect the black wire from
the PG1000 to the corresponding GND terminal.
Connect the red pressure wire from the PG1000 to the
+P terminal and connect the green wire to the corre-
sponding analog input (Al). The wiring length should not
exceed 250 ft. The SZ2144 also accepts two 4-20mA
transducer inputs for additional monitoring.
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AWG. Must be run separately.
24 VAC transformer. See powering instructions.
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Dry contact. Must not be powered.

Sensor input wiring 18 AWG, twisted, shielded pair.

For communication wiring, use twisted, shielded 18 or 20

& External relay. 24 VAC Coil

2-wire, 4 to 20 mA transmitter.Sensor input
wiring 18 AWG, twisted, shielded pair.

These may be connected together for a common
transformer or they may be ran from separate
transformers.

KX flasys (ontrols

2800 LAURA LANE « MIDDLETON, WI 53562 « (800) 288-9383 « FAX (608) 836-9044 » www.tcsbasys.com

2



POWERING THE SZ2144

The SZ2144 is powered from 24 VAC +/- 20 %. If wiring
for communications, dedicated power must be used to
power the SZ2144. Several S-series controllers may be
powered from the same transformer, provided that the
transformer has enough power.

Caution: Do not connect to 120VAC. When multiple
TCS/Basys Controls devices are using a single
transformer, the polarity of the power wiring
must be maintained because all TCS devices

are half-wave rectified and have common
return paths.

Setup

BAUD RATE SELECTION

The SZ2144 must be pro- ,
grammed using a PC and [
TCS/Basys Controls soft-
ware. A communication baud
rate must be set by placing
one jumper in the area
shown above. This baud rate 1
must be the same for all
devices.

° L ©

_BPS For a 4.8K baud rate.
4.8K

S.6K| B8
19.2K| (oo
4.8K| (o0)
9.6K

19.2K| (o)

4,8K| (o0
9,6K| | oo
19.2K |

For a 9.6K baud rate.

For a 19.2K baud rate

Note: for 28.8K baud, install shunts
at 19.2K + 9.6K baud.

Programming

SZ2144 screen “A”

SZ2144:[A] - Parameter Selection & RTD Monitoring X
PG CLOCK £ Range and FTD Sehsot Type
Enable Clock Analog Input Range (413, A4, AIS)
& 10--50 Vol " 05--45 Vol " 00--50 Vol
TIME

DATE ’7

Sensor Type (RTD1--3)

Wonday = & 1K Ohm RTD: " Thermistar
DEL&Y O POWER RTD Menitoring
RTC 1,2, 3,4, 5,6 Temperstures
=0 Seconds

CACECA, RTD1 Temp. F400 °F

Enable 15 second Delay for RTD2 Temp. (400 °F

Dl Alarms RTDG Temp. 400 °F
CONTROLLER 4DDRESS RTD4 Temp. 20O *F

RTDS Temp. 200 °F
RTDE Temp. Eoo °F

Location

Address CHAMGE

The SZ2144 must be programmed with a PC if other
than factory default settings are desired. A port on the
face allows local access for programming. If you plan to
program the controller while it is on a network, prior to
putting the controller on the network, a unique address
must be set in the controller by accessing it through the
port on the front.

For more information on programming through the PC,
consult your TCS software manuals.

EMABLE MULTIPLE WWRITES
USER OPTIONS
READ PAGE\ WRITE | ARITE PAGEl LOAD ALL | S&WE ALL HELP MEXT EXIT
PC Clock

When you read a controller, this screen displays the time
(military time), the day of the week, the date and year
the controller is using. When you click on Enable Clock,
these same parameters are read from the computer.
When Writing a screen of parameters to a controller,
click on Enable Clock immediately before Write Page.
This will ensure that the controller will have the proper
time, day and date.

Delay On Power

On a loss of power, when the power comes back, the
controller will wait this amount of time before starting to
control. Different controllers in one building can have dif-
ferent delays so that all units don't come on at the same
time. Enter a delay time (in seconds) that you want the
Controller to use on power up.

DI Delay
This is used to indicate whether to apply a 15 second
delay to the digital inputs, before recognizing an alarm
condition.

Al Range and RTD Sensor Type

Analog inputs Al3, Al4 and Al5 can use one of three
ranges depending on the input signal used. Select the
appropriate signal.

RTD Inputs RTD1, RTD2 and RTD3 can either use a
1000 ohm PtRTD as inputs or they can use a 10k ther-
mistor as inputs. Select the input range.

RTD Monitoring

This displays the actual temperatures for the RTD1
through RTD6 inputs connected to the controller when
the controller is read.
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SZ2144 screen “B”.

572144:(B) MONITORING. DIGITAL INPUTS. AND DVERRIDE X
DIGITAL INPUTS
D D2 DI3: Di4: Dis: Di&: DI7:
f'" Monitor O Montor O Monitor ¢ Monitor " Monitar " Montar  C Manitar
& Alarming ) Alarming & Alarming 7 Alarming % Alarming = Alarming & Alarming

& Local & Local & Local @ Local & Local & Local & Local
C Rem\:ns " Remote ¢ Remote ¢ Remoie " Remuote C Remote  © Remote

on on orf i‘ off i‘ off ovr on
=7, =7
‘ on | || On

Wanikering (Digitsl Input and Marm Dupt) | DB

™ Moritor & Local Ovamde A2
DK DIz DIz Di4 Dis & slarming " Remate (Outcoor &ir Tempersature)
" Wom. Togale = Al F
Off
DE DF  Dig OWR  ALARM Crverride @
Output || On AHALOG ALARN STATUS
o) RTD1  RTD2 RTD3  RTD4
KE™ Override Time 30 Min
Gray = Off (Open), Unocc

Time Remaining |2 Min

Red = On (Closed), Oco RTDS RTDE Al Al2

DIGITAL ALERM STATU

5 ALAR o
Di D2 D3 D4 D5 D6 D7 D@ BT R BT,

Al Ald Als
Alarm

USER OPTIONS
EEADPAGE| WRITE | ARITEPAGE| LOAD ALL | SAVE ALL HELP

EREWIOUS MEXT EXIT

Digital Inputs

Select whether you want DI1 through DI8 to be Local or
Remote. Local means that the controller uses its own
control program when looking at these inputs. Remote
means that it will take a PC to make any changes to
these inputs.

DI1 through DI7 can be used for Monitoring or as an
Alarm Input. Select whether to generate an alarm condi-
tion with these inputs or whether they will be used for
monitoring.

DI8
DI8 can be used for Monitoring, Alarming or can be
selected to be Momentary Toggle Override.

Monitoring

This displays the digital inputs and digital (alarm) output
of the controller when the controller is read. The boxes
will be Red if the input or output is On or active, and
Gray if the input or output is Off or not active.

Digital Alarm Status

This displays the digital inputs of the controller when the
controller is read. The boxes will be Red if the input or
output is On or active, and Gray if the input is Off or not
active.

Alarm Status

This displays the digital (alarm) output of the controller
when the controller is read. The box will be Red if the
input or output is On or active, and Gray if the output is
Off or not active.

Al2

The outdoor air temperature may be overridden from a
PC. This would allow only one controller in a building to
have an outdoor air sensor. Revelation could use this
value and rebroadcast it to the remaining controllers in a
building. Choose whether to use this function. You can
type in a temperature which the controller will use for 10
minutes. After 10 minutes, the controller reverts back to
reading its analog input. i.e. if this function is used, in
practice the reading must be updated at least every 10
minutes.

Analog Alarm Status

This displays the alarm status' of the analog and RTD
inputs of the controller when the controller is read. The
boxes will be Red if the input is On or active, and Gray if
the input is Off or not active.

SZ2144 screen “C”".

5Z2144:(C) - ANALOG INPUT, ALARMS & SETPOINT LIMITS X
TEMPERATURE INPUT CALIERATION
Adjusted Oftset Walue
Sensor Type and Range Reading (128 ---127)

RTDA Temp. 400 Ion
RTDs 1--3
1K ohm RTDs

Range -400 -- 160.0°F

RTD2 Temp. Ion
RTD3 Temp.
RTD4 Temp. j 00

K
£ oo

RTDs 4--6

1K RTD=z RTDS Temp.

o
o
+  Joo
-
=

Range 20.0-- 2200°F &

#1513 e

RTDE Temp ﬂ oo

Dl ALARM &CTION

D ALARMWHER: | D ALARMIWHEN: | DIF ALARMYWHEN
 Closed " Closed " Closed
o) Dpen &+ Open * Open

DI2 ALARMWHER: | DIS ALARMIWHEN: | DIE ALARM ¥WHEN
" Closed  Closed " Closed
* open & Open = Open

DI3 ALARMWHER: | DIS ALARM WHEN:

" Closed  Closed
& Open & Open

USER OPTIONS

READPAGE| WRIE | amiTErace| LoaDaLL | saveall | wEle | pRevious | mesT EXIT

Temperature Input Calibration

The six temperature inputs are factory calibrated.
However, depending on the application (long wire runs,
etc.), there may need to be a field adjustment done to
these readings. The "Adjusted Reading" is the reading
that the SZ2144 actually uses for control. The " Offset
Value" is the number of degrees that the actual input
temperature has been adjusted. For example: You mea-
sure a temperature and it reads 71°. The SZ2144 read-
ing is 72° and the Temperature Input already has an off-
set of -2.0°. All you need to do is change the offset
value to -3.0° and you're done. The SZ2144 will now
read 71°.

The RTD temperature inputs are scaled -40 to 160°F (-
40 to 71.1°C). These ranges are fixed and cannot be
changed. If using a pressure sensor / thermistor combi-
nation unit, RTD1, RTD2, RTD3 can accept the thermis-
tor as an input in which case the input is scaled -20° to
120°F (-28.9 to 48.9°C).

DI Alarm Action

When using the digital inputs as alarm inputs, select
whether the alarm condition will occur when the digital
input is open or closed.
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SZ2144 screen “D”".

572144[D) CONTROL PARAMETERS X
BLEPME (RTD)

RTDM
Ersble Alarm:
High Temp E °F
Loy Temp. “F
Hysteresis j,—'F

RTD2
Enable Alarm
High Temp. | F
Low Temp. | °F
Hysteresis :’7 °F

RTD3
Enabile Alarm
High Termp. | °F
Low Temp. | F
Hysteresis :,— F

USER OPTIONS
READ PAGE]

WRITE | ARITEPAGE| LOAD AL | save aLL HELP

RTD4
Enahle Alarm
High Temp. =] F
Lowy Temp —’— °F
Hysteresis E]— F

RTDS
Enable Alarm
High Temp. j °F
Low Temp i

E F
Hysteresis j °F

RTDE
Enable Alarm
High Temp. F
Low Temp. J,— °F
Hysteresis o[ °F

PREVIOUS | NEXT EXIT

Alarms (RTD)

When using RTD (or thermistor) inputs to generate a(n)
alarm(s), place a check in the appropriate box and then
select the high and low limits for the alarm. Choose a
hysteresis value which when the temperature falls from
a high alarm or rises from a low alarm the alarm will

clear itself.

SZ2144 screen “E".

5Z22144:(E] - ANALDG INPUT_ ALARMS & SETPOINT LIMITS X
Al I a2 | aa | a4 | a5 | TEMP & & ALARM DELEY

ANALOG INPUT ALARMS

ANALOG INPUT LIMITS

SET DELAY TIME:

Enabic &l aiarm ALowtmi 0 o wn o fse
Alarm Low Limit | 0.0 Al igh Limit ﬂ’U— ELERM OUTPUT TIMEDUT
Marm High Limit [ 00

Alarm Hysteresis | 00 Current value [T Enable Alarm Oulput Tmeout
ANALOG IHPUT DISPLAY | COPY AMALOG INPUT A Tineoa e
£ DISPLAY HELLE ALy
& Mo Decimal Point Copy Fraom | &2 M Enahle Alarm Output
¢ Decimal Pairt at 1's Digit & Open Contact
" Decimal Point at 10's Digit ToThis &7 YES ' Gtoe Gy
" Decimal Pairt st 100's Digit
READ Al WRITEA | READALL A1 | WRITEALL Al |
USER OPTIONS
READHALF | WRITE | WRITE HaLF| LOAD ALL | SavE aLL HELP PREY EXIT

Analog Input Alarms

When using Analog Inputs one through five to generate
a(n) alarm(s), place a check in the appropriate box and
then select the high and low limits for the alarm. Choose
a hysteresis value which when the temperature falls
from a high alarm or rises from a low alarm the alarm
will clear itself. Select the appropriate tab for the appro-
priate analog input.

| on
High Limit T
| Hysteresis
| OFF
| OFF
Hysteresis
Low Limit
ON

Analog Input Display

For display and monitoring purposes, the SZ2144 allows
a decimal point to be turned on for each of the analog
inputs. No scaling is done. Choose the position of the
decimal point for Al1 and Al2.

Analog Input Limits

You will need to enter High and Low Limits for All
through Al5. These numbers should match your input
transmitter range(s). i.e., If 4 to 20mA equals -30 to
130°F, you would enter -30 for the Low Limit and 130 for
the High Limit. When the page is read, the current value
of the analog input will be displayed.

Copy Analog Input
The programming of the analog inputs can be copied
(cloned) from one analog input to another.

Temp & Al Alarm Delay

A delay can be set for the analog and temperature
inputs. The delay can be from 0 min and 0 sec to 63 min
and 45 sec. This is the amount of time that an analog or
temperature input must remain in an alarm condition
before an actual alarm is generated.

Alarm Output Timeout

The relay output can be automatically reset after a time
delay. This is useful if the relay output is hooked up to
an audible alarm which can be shut off after a brief dura-
tion. To use this function, you must first enable it and
then choose the time in seconds after which the relay
output should cease. Note - the SZ2144 will still remain
in an alarm condition while an alarm is present.

Alarm Output

Choose whether to enable the alarm output relay. If
enabled, choose whether you want the relay output to
be Open or Closed when an alarm condition occurs.
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Checkout & Troubleshooting

CHECKOUT

1. Be sure to check and verify all wiring before powering
the SZ2144.

2. Turn power on. The SZ2144 "Power" LED should light
up. Then the Service LED will blink for 15 seconds while
the electronics stabilize.

3. If the SZ2144 has not been pre-programmed, It
should be programmed at this time.

4. Increase and decrease the setpoints. This must be
done from a PC. Observe the operation of the relay
and/or analog ouput(s).

5. Note that the operation of the SZ2144 will depend on
how it is programmed.

The SZ2144 is now ready for operation.

TROUBLESHOOTING
Power LED will not come on

Check for 24 VAC on terminals "24 VAC" and "GND".
The rest of the trouble shooting must be done with a PC
and the Revelation Professional software.

No communications

Make sure baud rate selection jumper for the QD1010
and the SZ2144 are the same, and that Revelation is
configured for that same baud rate. Address 248 will
always work provided that the SZ2144 is NOT connect-
ed to a network.

Inputs do not read correctly

The SZ2144 is calibrated at the factory. For the supply
temperature and other temperature readings make
slight adjustments (+/- 12% of the input span). on
"Screen C" of the SZ2144 programming screens. (See
Temperature Input Calibration on page 4.)

Output operation is not correct

Check programmed parameters. Check wiring.

C3624
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LED Description

Five LEDs on the unit allow the occupant to view the
current operating status of the SzZ2144.

POWER: This LED will be lit whenever the unit has
power.

OUTPUT: This LED will be lit when the alarm relay out-
put is on.

ALARM: This LED will be on whenever the unit is in an
alarm state or when a freezer or cooler door is open.

SERVICE: This LED will be on whenever the unit has a
service condition. This LED also blinks on powerup until
the electronics stabilize.

DATA: This LED will blink when the unit is being
accessed by a PC.
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