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1. Safety Requirements

CAUTION: These instructions should be read
completely prior to installation of the equipment. A copy of
these instructions should be retained on file for future
reference.

WARNING: Electrical shock hazard. Disconnect ALL
power sources when installing or servicing this equipment to
prevent electrical shock or equipment damage.

This pump set is intended for boosting pressure of water or other suitable HVAC
media (Single Point Discharge pressure, AP or AT control). It is not intended for
hazardous, corrosive, or flammable liquids and is not certified as a fire protection
device. The Booster must not be operated until all piping and/or electrical
connections are in place and piping connections have been checked for leaks and
proper strain relief has been installed for all field wiring connections.

Proper care and suitable equipment should be used to move and install this heavy
equipment at the job site. Care should be taken when installing piping systems to
avoid placing an excessive load on the pump or piping connections. Any external
piping used to connect to the pump set may not rely on the provided headers and/or
valves to provide support to field installed piping.

Refer to motor installation instructions to determine proper terminal connections in
order to obtain correct pump rotation. A copy of the motor wiring is printed on the
motor nameplate(s). Motor rotation is checked at the factory but must be verified
during installation.

When the system piping is used as an earth bonding path for the building electrical
services (check local codes), the booster should not be relied upon as part of the
circuit. A properly installed bridging connection should be provided.

If electrical connection is to be made by using any means other than rigid conduit,
proper strain relief must be provided (min 100N tension).

The pump set should be installed according to all applicable local electrical and safety
codes using appropriate size wire and suitable over current protection. Circuit
breakers are not included as part of the package and must be provided by the
installing contractor, and installed external to the booster (i.e. remote circuit breaker
panel). Careful attention must be paid when sizing remote circuit breakers, as it is
possible that all motors included in the package may run simultaneously even
though the package was selected with a standby pump.



WARNING: The product nameplate indicates the maximum
pressure the components have been selected for. It is the
responsibility of the installing contractor to install an
appropriately sized pressure relief valve to ensure that the
nameplate ratings are not exceeded. Failure to follow these
instructions could result in injury, death or property damage.



2. General Installation Requirements

2.1

2.2

2.3

Receiving Pump Set

Inspect for shipping damage immediately upon receipt. If a shortage or
damage occurs, ensure that the issue is properly recorded on the bill of
lading (BOL) and notify you Taco representative immediately. In cases of
extreme and significant visible damage to the crate, do not accept
the shipment.

Installation Location & Orientation

Install the pump set on the floor or suitable vibration isolation pad/base.
Bolt Holes are factory pre-drilled onto the skid mounting flange at the
bottom of the base for anchoring to the building structure or field-provided
vibration isolation pad/base. The pump set should be located such that
there is adequate space for inspection, maintenance or repair of the
package. The pump set should be oriented such that access to the
controller(s) and Variable Frequency Drives (VFD) is unobstructed.
Additional head space is recommended to be provided for the use of a
hoist or tackle for motor maintenance as required.

e The pump set must not be suspended with piping,
and no external loads shall be applied to the
pump set (i.e. external piping loads).

e DO NOT use the motor eye-bolts to lift the
package!

e DO NOT cover the motor or pump with insulation!

Piping
The pump set is provided with all connection tightened and is pressure
tested at the factory. Prior to installing the pump set, check all

connections for tightness to ensure nothing has come loose during
transportation.

Supply and Return connections to the package are to be connected to
the header subassembly which is provided with a standard Victaulic
grooved connection. Provisions for flexible couplings and vibration
isolation of the header connections to the building system are the
responsibility of the installing contractor, follow the project specifications
to determine if this is an installation requirement.

It is recommended that isolation valves (provided by the installing



2.4

contractor) are installed on the header inlet and outlet in order to properly
isolate the package from the building system in the event of maintenance
or repair.

A suitable check valve should be installed on the discharge piping
downstream from the pump set as an additional backflow prevention
measure.

For domestic potable water pump sets, a double check valve assembly
should also be present in the system as part of the incoming city water
supply (installed upstream of the booster suction header).

For packages with 6” diameter headers, the headers are supported to
the fabricated base using piping clamps to secure the package during
transportation. For packages with header diameters less than 6”, a
formed base is used to mount the pumps and the headers will overhang,
and it is the responsibility for the installing contractor to supply and install
adequate pipe supports in the field during installation.

If the system includes a thermal relief valve, piping from the outlet of the
valve to drain is the responsibility of the installing contractor. Use rigid
piping suitable to withstand the total pressure of the pump set (max.
suction pressure + maximum pump deadhead pressure at 60 Hz/Max
motor RPM). Ensure that the piping is rigidly secured to the building
structure.

WARNING!

Failure to properly secure piping to the building
structure could result in injury or equipment
damage should the pump set discharge high
pressure water through improperly sized,
selected or secured pipe.

Wiring
This section details the various installation requirements for electrical
wiring. Features that are offered but not standard are indicated as such.

Refer to the pump set submittal to determine if the pump set was ordered
with any additional options and follow the instructions accordingly.

2.4.1 Power Wiring (Standard)

Standard pump sets are provided with a power distribution block
for a single point power input. The individual VFD’s are provided
with fused disconnect switches, however a suitably sized circuit
breaker is to be provided by the installing contractor and



installed external to the booster in order to isolate the wiring
between the power distribution block and the VFD input
connection, in the event maintenance is required. The wiring
diagram is included with the package in a pouch on the interior
of the control panel. The wire sizing to the terminal block should
be sized in accordance with all local codes and the National
Electrical Code (NEC) or Canadian Electrical Code (CEC), as
applicable. Field provided conductors must be copper rated at
90°C sized for the load of all motors included on the package, as
all motors may run simultaneously, regardless of operating
sequence.

2.4.1.1 Emergency Power Wiring (Optional)

If the pump set was provided with emergency power,
this will be indicated on the wiring diagram included with
the pump set and will be listed in the pump set
submittal. The emergency power option for a triplex
includes a 120V control transformer complete with
fusing, contactor(s) as required, and an external relay
(C1) to switch between normal operation and
emergency operation. By default, the pump set is
provided with 120 VAC or a 24VAC relay; select the
appropriate relay coil to be used based off the
Automatic Transfer Switch (ATS) output signal.

The relay for the control circuit is wired normally closed
by default. When no signal to the control relay C1 is
present, all VFD’s/Pumps on the package will receive
power. When a 24 VAC or 120VAC signal is applied to
relay C1, the contactor(s) will open and disconnect
power to all VFD’s/Pumps except for the first pump.

If opposite action is required, change the wiring
connections on the terminals of the socket mount for the
relay in order to change the configuration of the relay to
normally open.

The emergency power option for a duplex pump
package includes a contactor (120VAC or 24VAC) as
well as 2 terminal blocks for easy customer connection.
When the contactor coil receives power all
VFD’s/Pumps will be energized. Once the signal is lost
the unit will go into emergency power mode which
means only the first pump will operate.
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Figure 2: Triplex Emergency Power Panel

2.4.2 Controls Wiring

Control wiring is factory installed and tested. Optional features
that may require additional installation steps are listed below.

2.4.2.1 External Interlock

The terminals for external interlock are daisy chained
between all drives so only one connection to the lead
drive is required. If a low suction or high discharge
pressure switch is included, the contacts from the
switch(es) will be wired to terminals 19 and power



(terminals 12 or 13) on the lead drive for a duplex.
Triplex interlock is very similar however connected to
terminal xX58/1 and x46/1 on the extended relay
attached to the third drive. The wiring to the switch
contacts is wired such that in a high pressure or low
pressure instance, terminal 19 (Duplex) or terminal
x46/1 (Triplex) will get a signal for external interlock and
the drives will be locked out, showing an “external
interlock” fault.

If a field provided device is required to be wired to the
package to interlock the drives, it may be connected to
terminals 19 and 12 or 13 (Duplex) or x58/1 and x46/1
(Triplex), provided that the device does not consume
power and consists only of a dry contact. If this must be
installed where one or more pressure switch has been
provided from the factory, the external device should be
connected to the pressure switch(es) by wiring them in
series together. It should be noted that because all
switchesl/interlocks are wired to a single terminal, the
drives cannot differentiate between which source is
causing the interlock. If more specific operation is
require contact your local Taco representative for a
solution.

2.4.2.2 Transducer Connection

If a transducer was provided at the factory, it will be
wired to the lead drive (VFD #1), to terminals 54
(Feedback Signal) and 55 (Feedback Common Signal),
and power (Terminal 12 or 13) as required. These
terminals are daisy chained between all drives on the
pump set so that all VFD’s receive the same signal.

By standard, the drives are configured for a 0-10Vdc
signal and the sensors used are 0-10V. However, 4-
20mA is available as an option upon request.

2.4.2.3 Communication Wiring

Terminals for communication via Danfoss supported
communication protocols are 68 and 69. These are not
daisy chained at the factory due to variances in building
automation systems. Based off project requirements,
Building Automation Systems (BAS) may be connected
to the lead drive (VFD #1) and these terminals daisy
chained together between all drives on the package, or



each VFD may be connected to the BAS individually.
2.5 Pump Startup

The pumps provided on the pump set are sized for application based off
the specification provided at the time of order. If the pump impeller
(KVIKS or CI/FI Series) has a specific trim to it, it will be noted on the
product nameplate.

Once mechanical piping and power has been connected to the package,
with the power turned off, the system may be filled with water. As the
system is filling, ensure that no leaks are present in the piping.

If the package is equipped with Franklin Electric VR pumps or if the
pump has a bleed valves be sure to purge the air out of the system. VR
pumps have air valves as shown below. Loosen this on all 2(Duplex) or
3(Triplex) pumps and wait for water to exit the valve and re-tighten it. Do
this before pressure is added to the system, this must be done every
time pressure is released from the system.

Once the package has been filled and purged of air, power may be
turned on.

Motor rotation is checked at the factory but should always be checked by
bump testing the motors to verify the direction of rotation. Refer to the
labels on the pump for the correct rotation direction. If the motors are
running in the incorrect direction, correct this by changing any two leads
on the terminal connector that connects the motors to the VFD motor
output. Repeat this process until it has been verified that all motors are
rotating in the desired direction.



2.6 VFD Programming

2.6.1 Drive Controller Navigation

The control panel drives are equipped with individual LCD
screen and keypad assembly for navigation. The following is
the button layout:

GENERAL MENU ACCESS:

The four menu access keys can be used to access
parameters and various display states.

Quick
Menu

Alarm
Log

Main

Status
Menu

STATUS:

The menu access keys can be used to access parameters
and various display states. The status key is used to scroll
through the status screen which displays operating
information.

QUICK MENU:

This menu allows access to “My Personal Menu” Which
includes a factory pre-defined list of parameters that are to
be used for package optimization. No additional parameters
in the VFD programing should require changing (for most
installations).

MAIN MENU:

The “Main Menu” button provides access to all parameters
available in the current setup. This button can also be used
for the following functions accordingly to navigate the
parameter index:

* Press twice: access top-level index
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* Press once to return to the last location accessed
* Press and hold: direct access to parameter number

ALARM LOG:

The “Alarm Log” shows a list of the last 10 alarms and
current warnings.

NAVIGATION KEYS:

The navigation keys allow for entering and exiting parameter
indexes and entering values/choices as required. The cancel
button will cancel the last change made on the current
display screen. Please note: if a parameter is changed and
the screen is exited, the cancel function will not work. Press
the “info” button at any time when hovering over a value to
display a definition of the parameter/menu option.

The following table shows the function of each light:

Light Indicator Function
Green ON The ON light activates when the
frequency converter receives

power from mains voltage, a DC
bus terminal, or an external 24 V
supply.

Yellow WARN When warning conditions are met,

the yellow WARN light comes on
and text appears in the display
area identifying the problem.
Red ALARM A fault condition causes the red

alarm light to flash and an alarm

text is displayed.




OPERATION KEYS:

Operation keys control the enabling of manual/auto mode.
ﬁ The Hand-On Key allows for the enabling of manual local
control. This disables all on board programming and allows
43,5Hz for user defined speed control. The Off button stops the
motor and disables on-board controls however, the drive
remains powered on. This is used to make changes on the
LCP that cannot be made while the motor is in operation.
The “Auto-On” function enables on-board
programming/remote serial inputs to control the drive
function. The reset button is used to manually clear alarms.

“(Sjeleloy

-

2.6.2 Sequence of Operations

Upon startup, all pumps turn on and modulate to achieve
the designated set-point. Once the set-point is achieved,
pumps will stage off starting with pump 3 (Lag 2) [If
Applicable], followed by pump 2 (Lag 1) and pump 1 (Lead).
This is controlled by the “Sleep Mode” feature. Each pump
will enter “Sleep Mode” upon operating at its specified
minimum speed for the specified amount of time. These
conditions are field optimizable. The pumps will stage on
one by one as demand increases.

In addition to the pump staging, the “Lead” pump will switch
to the next one in line every 24 hours. This ensures that
each pump records the same operating time to increase the
lifecycle of the package.

In the case of an alarm/trip/failure of a pump on the
package, the next pump in line will take over as “Lead” to
continue package operation.



2.6.3 General Settings

2.6.3.1 Duplex

Below is a chart for the factory settings on a duplex
booster unit. These parameters are changed by Taco.
Highlighted in the chart are job specific and change
depending on customer needs.

This section lists the different parameters that are
factory set for both the Duplex and Triplex Boosters.

ID Name Setup 1 Setup 2 Factory Setup |[Units
1 Language English English English
3 Regional Settings North America North America International
510 Terminal 18 Digital Input Start Start Start
511 Terminal 19 Digital Input No operation No operation No operation
20 Display Line 1.1 Small Reference [Unit] Reference [Unit] Reference [%]
21 Display Line 1.2 Small Feedback[Unit] Feedback[Unit] Motor current
22 Display Line 1.3 Small None None Power [kW]
23 Display Line 2 Large Frequency Frequency Frequency
24 Display Line 3 Large Display Text 1 Display Text 2 kwh Counter
37 Display Text 1 Taco Lead Taco Lead
38 Display Text 2 Taco Lag Taco Lag
10 Active Set-up Multi Set-up Multi Set-up Set-up 1
12 This Set-up Linked to Not linked Set-up 1 Not linked
501 Terminal 27 Mode Output Output Input
515 Terminal 33 Digital Input Set-up select bit 0 Set-up zelect bit No operation
530 Terminal 27 Digital Output No alarm No alarm No operation
540 Function Relay No alarm No operation Alarm
540.1 Function Relay Control Ready Control Ready Running
1300 SL Controller Mode On On Off
1301 Start Event Digital input DI32 | Digital input DI32 | Start command
1302 Stop Event Logic rule O Logic rule O Drive stopped
1320 SL Controller Timer 24:00:00 24:00:00 00:00.0
1320 SL Controller Timer 0:00:02 0:00:02 00:00.0
2000 Feedback 1 Source Analog Input 54 Analog Input 54 | Analog Input 54
2003 Feedback 2 Source No function No function No function
2006 Feedback 3 Source No function No function No function
2012 Reference/Feedback Unit psi psi %
2013 Minimum Reference/Feedb. 20 20 0 %
2014 Maximum Reference/Feedb. 200 200 100 %




ID Name Setup 1 Setup 2 Factory Setup |[Units
600 Live Zero Timeout Time 5 8 10 s
601 Live Zero Timeout Function Stop and trip Stop and trip Off
620 Terminal 54 Low Voltage 1 1 0.07 Vv
621 Terminal 54 High Voltage 10 10 10 \%
622 Terminal 54 Low Current 4 4 4 mA
623 Terminal 54 High Current 20 20 20 mA
624 | Terminal 54 Low Ref./Feedb. Value 20 20 0
625 | Terminal 54 High Ref./Feedb. Value 200 200 100
626 Terminal 54 Filter Time Constant 0.001 0.001 0.001 s
627 Terminal 54 Live Zero Enabled Enabled Enabled
2021 Setpoint 1 90 0 0 %
2081 PID Normal/ Inverse Control Normal Normal Normal
2083 PID Start Speed [HZz] 0 0 0 Hz
2093 PID Proportional Gain 4.79 4.79 0.5
2094 PID Integral Time 2.06 2.06 20 S
315 Reference 1 Source No function Pulse input 29 Analog Input 53
316 Reference 2 Source No function No function Digital pot.meter
317 Reference 3 Source No function No function No function
502 Terminal 29 Mode Output Input Input
513 Terminal 29 Digital Input No operation Pulse input Jog
531 Terminal 29 Digital Output Pulse output No operation No operation
550 Term. 29 Low Frequency 100 0 100 Hz
551 Term. 29 High Frequency 100 5000 100 Hz
552 Term. 29 Low Ref./Feedb. Value 0 0 0
553 Term. 29 High Ref./Feedb. Value 100 100 100
563 | Terminal 29 Pulse Output Variable Outpultgtr)eq. 0- No operation No operation
565 Pulse Output Max Freq #29 5000 5000 5000 Hz
412 Motor Speed Low Limit [Hz] 20 45 0 Hz
414 Motor Speed High Limit [Hz] 60 60 50 Hz
2222 Low Speed Detection Enabled Enabled Disabled
2223 No-Flow Function Sleep Mode Sleep Mode Off
2224 No-Flow Delay 5 10 10 S
2240 Minimum Run Time 10 10 10 S
2241 Minimum Sleep Time 10 10 10 S
2243 Wake-up Speed [HZ] 20 55 0 Hz
2244 Wake-up Ref./FB Difference 10 0 10 %
2245 Setpoint Boost 5 0 0 %
2246 Maximum Boost Time 60 60 60 S
1340 Logic Rule Boolean 1 Digital input DI32 | Digital input DI32 FALSE
1341 Logic Rule Operator 1 NOT AND NOT AND DISABLED




ID Name Setup 1 Setup 2 Factory Setup |[Units
1342 Logic Rule Boolean 2 TRUE TRUE FALSE
1340 Logic Rule Boolean 1 OK Key OK Key FALSE
1341 Logic Rule Operator 1 AND AND DISABLED
1342 Logic Rule Boolean 2 Right Key Right Key FALSE
1343 Logic Rule Operator 2 OR OR DISABLED
1344 Logic Rule Boolean 3 SL Time-out 0 SL Time-out 0 FALSE
1351 SL Controller Event TRUE TRUE FALSE
1352 SL Controller Action Start timer 1 Start timer 1 Disabled
1351 SL Controller Event SL Time-out 1 SL Time-out 1 FALSE
1352 SL Controller Action Start timer O Start timer O Disabled
1351 SL Controller Event Logic rule 1 Logic rule 1 FALSE
1352 SL Controller Action Select set-up 2 Select set-up 2 Disabled
1351 SL Controller Event TRUE TRUE FALSE
1352 SL Controller Action Start timer 1 Start timer 1 Disabled
1351 SL Controller Event SL Time-out 1 SL Time-out 1 FALSE
1352 SL Controller Action Start timer O Start timer O Disabled
1352 SL Controller Event Logic rule 1 Logic rule 1 FALSE
1353 SL Controller Action Select set-up 1 Select set-up 1 Disabled

2.6.3.2 Triplex
Below is a chart for the factory settings on a triplex
booster unit. These parameters are changed by Taco.
Highlighted in the chart are job specific and change
depending on customer needs.
ID Name Setup 1 Setup 2 Setup 3 Factory Setup Unit
1 Language English US English US English US English
3 Regional Settings North America North America North America International
510 Termlnla:]l p1u8t Digital Start Start Start Start
511 Termm;’::\lplugt Digital No operation No operation No operation No operation
37 Display Text 1 Taco Lead Taco Lead Taco Lead
38 Display Text 2 Taco Lag Taco Lag Taco Lag
20 Display Line 1.1 Small Re[fs:ﬁtr]\ce Reference [Unit] | Reference [Unit] Reference [%0]
21 Display Line 1.2 Small | Feedback[Unit] | Feedback[Unit] Feedback[Unit] Motor current




ID Name Setup 1 Setup 2 Setup 3 Factory Setup Unit
22 Display Line 1.3 Small Display Text 1 Display Text 2 Display Text 2 Power [kW]
23 Display Line 2 Large Frequency Frequency Frequency Frequency
24 Display Line 3 Large kwh Counter kwh Counter kWh Counter kWh Counter
10 Active Set-up Multi Set-up Multi Set-up Multi Set-up Set-up 1
12 This Set-up Linked to Not linked Set-up 1 Set-up 1 Not linked
501 Terminal 27 Mode Output Output Output Input
515 Termm;’::\lp3u3; Digital No Operation Pulse input Pulse input No operation
530 Termlr(ljalitiﬁ tD|g|taI Alarm Alarm Alarm No operation
540 Function Relay No alarm No alarm No alarm Alarm
540.1 Function Relay Running Running Running Running
540.2 Function Relay No alarm No alarm No alarm No operation
540.3 Function Relay No alarm No operation No operation No operation
540.4 Function Relay No operation No alarm No operation No operation
540.5 Function Relay No alarm No alarm No alarm No operation
540.6 Function Relay No operation No operation No operation No operation
540.7 Function Relay No operation No operation No operation No operation
540.8 Function Relay No operation No operation No operation No operation
1300 SL Controller Mode On On On Off
1301 Start Event Logic rule 1 Logic rule 1 Logic rule 1 Start command
1302 Stop Event Logic rule 2 Logic rule 2 Logic rule 2 Drive stopped
1320 SL Controller Timer 24:00:00 24:00:00 24:00:00 00:00.0
1320 SL Controller Timer 0:00:02 0:00:02 0:00:02 00:00.0
1300 SL Controller Mode On On On Off
1301 Start Event Logic rule 1 Logic rule 1 Logic rule 1 Start command
1302 Stop Event Logic rule 2 Logic rule 2 Logic rule 2 Drive stopped
1320 SL Controller Timer 24:00:00 24:00:00 24:00:00 00:00.0
1320 SL Controller Timer 0:00:02 0:00:02 0:00:02 00:00.0
600 | Live Zero Timeout Time 10 10 10 10 s
601 Live ﬁﬁ:\%{iﬁweom Stop and trip Stop and trip Stop and trip Off
620 Term\}gﬁg‘é Low 1 1 1 0.07 Vv
621 Term\'/';"i‘t'aZ‘LH'gh 10 10 10 10 v
622 Terminal 54 Low 4 4 4 4 mA
Current
623 Terminal 54 High 20 20 20 20 mA
Current
624 | et Foed, value 20 20 20 0
625 Terminal 54 High 200 200 200 100

Ref./Feedb. Value




ID Name Setup 1 Setup 2 Setup 3 Factory Setup Unit
626 Terminal 54 Filter Time > > > 0.001 S
Constant
627 Terminal 54 Live Zero Enabled Enabled Enabled Enabled
2021 Setpoint 1 25 0 0 0 %
2081 PID Normalf Inverse Normal Normal Normal Normal
Control
2083 PID Start Speed [Hz] 18 0 0 0 Hz
2093 | PID Proportional Gain 4.78 4.78 4.78 0.5
2094 PID Integral Time 2.06 2.06 2.06 20 s
315 Reference 1 Source No function Pulse input 33 Pulse input 33 Analog Input 53
316 Reference 2 Source No function No function No function Digital pot.meter
317 Reference 3 Source No function No function No function No function
502 Terminal 29 Mode Output Output Output Input
513 Termmﬁ]lpzu% Digital No operation No operation No operation Jog
531 TermlréadtiitDlgltal Pulse output Pulse output No operation No operation
550 Term. 29 Low 100 100 100 100 Hz
Frequency
551 Term. 29 High 100 100 100 100 Hz
Frequency
Term. 29 Low
552 Ref./Feedb. Value 0 0 0 0
Term. 29 High
553 Ref./Feedb. Value 100 100 100 100
Terminal 29 Pulse Output freq. 0- Output freq. 0- . .
563 Output Variable 100 100 No operation No operation
565 | "uise ongglvlax Freq 5000 5000 5000 5000 Hz
412 Motor SpTﬁg]Low Limit 20 35 45 0 Hy
414 Motor Spe[adz]mgh Limit 60 60 60 50 Hy
2222 Low Speed Detection Enabled Enabled Enabled Disabled
2223 No-Flow Function Sleep Mode Sleep Mode Sleep Mode Off
2224 No-Flow Delay 20 15 10 10 S
2240 Minimum Run Time 1 1 1 10 S
2243 Wake-up Speed [Hz] 20 40 50 0 Hz
2244 |  Wake-up Ref/FB 10 10 10 10 %
Difference
2245 Setpoint Boost 5 0 0 0 %
2246 Maximum Boost Time 60 60 60 60 S
1340 Logic Rule Boolean 1 FALSE FALSE FALSE FALSE
1341 Logic Rule Operator 1 DISABLED DISABLED DISABLED DISABLED
1342 Logic Rule Boolean 2 FALSE FALSE FALSE FALSE
1340 Logic Rule Boolean 1 Start command | Start command Start command FALSE
1341 | Logic Rule Operator 1 AND AND AND DISABLED




ID Name Setup 1 Setup 2 Setup 3 Factory Setup Unit
1342 | Logic Rule Boolean 2 Digi;"lg‘p“t Digig}'ligp“t Digig}'lg‘p”t FALSE
1343 | Logic Rule Operator 2 DISABLED DISABLED DISABLED DISABLED
1344 Logic Rule Boolean 3 FALSE FALSE FALSE FALSE
1340 Logic Rule Boolean 1 OK Key OK Key OK Key FALSE
1341 | Logic Rule Operator 1 AND AND AND DISABLED
1342 Logic Rule Boolean 2 Reset Key Reset Key Reset Key FALSE
1343 | Logic Rule Operator 2 OR NOT OR NOT OR NOT DISABLED
1344 | Logic Rule Boolean 3 D'g'ltj"’}'lg‘p“t D'g'ltj"’}'lg‘p“t D'g'ltj"’}'lg‘p“t FALSE
1340 Logic Rule Boolean 1 OK Key OK Key OK Key FALSE
1341 | Logic Rule Operator 1 AND AND AND DISABLED
1342 Logic Rule Boolean 2 Right Key Right Key Right Key FALSE
1343 | Logic Rule Operator 2 OR OR OR DISABLED
1344 Logic Rule Boolean 3 SL Time-out O SL Time-out 0 SL Time-out 0 FALSE
1351 SL Controller Event TRUE TRUE TRUE FALSE
1352 SL Controller Action Start timer 1 Start timer 1 Start timer 1 Disabled
1351 SL Controller Event SL Time-out 1 SL Time-out 1 SL Time-out 1 FALSE
1352 SL Controller Action Start timer O Start timer O Start timer O Disabled
1351 SL Controller Event Logic rule 3 FALSE
1352 SL Controller Action Select set-up 3 Disabled
1351 SL Controller Event TRUE TRUE TRUE FALSE
1352 SL Controller Action Start timer 1 Start timer 1 Start timer 1 Disabled
1351 SL Controller Event SL Time-out 1 SL Time-out 1 SL Time-out 1 FALSE
1352 SL Controller Action Start timer O Start timer O Start timer O Disabled
1352 SL Controller Event Logic rule 3 FALSE
1353 SL Controller Action Select set-up 2 Disabled
1352 SL Controller Event TRUE FALSE
1353 SL Controller Action Start timer 1 Disabled
1352 SL Controller Event SL Time-out 1 SL Time-out 1 SL Time-out 1 FALSE
1353 SL Controller Action Start timer O Start timer O Start timer O Disabled
1352 SL Controller Event Logic rule 3 Logic rule 3 Logic rule 3 FALSE
1353 SL Controller Action Selectset-up 1 | Select set-up 1 Select set-up 1 Disabled

2.6.4 Adjustable Field Settings

Parameters for various features available can be changed through the “My

Personal Menu” as well as the “Main Menu”. To access “My Personal

Menu”, click “Quick Menu” and select the “My Personal Menu” from the

list. “My Personal Menu’ is a simplified and customizable parameter list




for easy access to adjust key operating features. Additional parameters
can be added to this list through the “Main Menu” under parameter section
0-2*.

By Default, “My Personal Menu” contains the following important
parameters:

o 20-210"

This parameter defines the set-point (discharge pressure) the package is
to achieve.

o 4-120"

This parameter defines the minimum speed of the pump at which the
“Sleep Mode” timer will start.

o 22-241"1

This parameter defines the time the pump is required to stay at its
minimum speed before entering “Sleep Mode”

o 22-410"

This parameter defines the minimum time the pumps stay in sleep mode
before checking for changes in demand

o 22-431

This parameter defines the speed reference of the Lead pump at which the
lag pump will exit sleep mode

o 22-401

Minimum time pump shall run before sleep mode timer starts.

o 22-451

This parameter defines the percentage over the set point that the booster
will aim at achieving.

o 13-20.01

This parameter defines the time period after which auto alternation occurs
and the next pump in line becomes the Lead pump.

o 0-10

This parameter defines the current setup of the VFD. This is used to cycle
through Lead/Lag in order to make changes as required

. [*]- Changes should be made in lead setup (setup 1) of each pump
. [**]- Changes should be made in all setups of each pump

Motor Information: Confirm that all values in the following parameters on
the drive match the nameplate of the respective motor.

o 1-21: Motor Horsepower (HP)

1-22: Motor Voltage (V)

1-23: Motor Frequency (Hz)

1-24: Motor Current (FLA)

©)
©)
©)
o 1-25: Motor Nominal Speed (RPM)



o Sleep Mode:

. Once the set-point is met by the package, pumps will
modulate- by turning off and on, as demand
increases/decreases. “User defined set-point boosts” and
feedback differentials [Parameter 22-44] define max limits
and minimum limits at which the booster will enter/exit sleep
mode and to prevent short cycling. Variables can be
adjusted in “My Personal Menu”

2.6.5 Communication

For Modbus and Full BACnet
communication setup, please
refer to Danfoss Instruction in

APPENDIX
Important BACnet Points for Boosters
Al:1 analog_input: 1 (Analog Input 54) Read
AV:4 analog value: 4 (PID Feedback) Read
AV:30 analog_value: 30 (Setpoint 1) W/R
BV:1 binary value: 1 (Run/Stop Command) W/R
BV:3 binary value: 3 (Fault Reset Command) Write
BV:4 binary_value: 4 (Run/Stop Monitor) Read
BV:5 binary value: 5 (OK/Fault Monitor) Read
BV:6 binary value: 6 (Hand/Auto Reference) Read
BV:33 binary value: 33 (Running) Read
MSO:1 Multi_state value: 1 (Active Setup) R/W
2.7 Commissioning Procedure

2.7.1 Motor Rotation

With power to the pump set on, ensure all VFD’s on the pump
set are turned off. Manually bump test each motor, individually,
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by using the manual mode on the VFD’s. Verify each pump is
rotating in the correct direction. If a pump is rotation backwards,
with power to the drive turned off, switch any two leads from the
motor connector (U, V, W) inside the drive. Repeat the
procedure to confirm the motor is rotating in the correct direction
if re-wiring was necessary.

If the motors do not run upon rotation check, it is possible that
that moving parts have seized during transportation and
storage. The starting torque may not be strong enough to
loosen the seized parts. If this occurs, if TEFC motors are
provided, the seized parts can be loosened by removing the fan
cover on the motor and using a wrench on the shaft to apply
enough torque to loosen seized components.

Dry Run and No-Flow Protection

This feature protects pump against dry run or no-flow
conditions. This is done by comparing the speed of the motor to
the power consumption. At high speeds, in the case of no-flow
or dry pump, the power consumed by the motor would be
significantly less compared to the power consumed to pump
moving water. This comparison would be used to determine if
the protection feature is to be initiated. It is recommended that
this feature be done manually, based off motor information and
drive readings, then be programmed for warning or trip as
desired.

For programming the dry pump feature:

1. Under parameter 1-00- Configuration Mode, set the drive to
“Open Loop”

Run the pump in “Hand-On” Mode to the low speed limit
Record the power reading under parameter 16-27

Press the “Status” Button

Now increase the speed to the high speed limit

Record the power reading under parameter 16-27

Press “OFF”

Under the 22-3* Parameter Series populate the following
parameters according to your observations:

O NOOAWDN

ID |Name Unit
2233 |Low Speed [HZz] Hz
2235 Low Speed Power [HP] hp
2237 |High Speed [Hz] Hz



2239 High Speed Power [HP] hp

9. Press Main Menu, Select 1-**, 1-0* and under 1-00
Configuration Mode, return the drive to closed loop.

10.Under the parameter series 22-**, enter into 22-2* and adjust
22-21 Low Power Detection to “Enable”

2.7.3 End of Curve Protection

This is a safety feature in the case of leaks on the discharge
side. A leak in the system or a failed check valve may cause the
pressure to decrease and the pumps to run at full speed. This
feature compares the feedback from the sensor and speed of
pumps to the set point. If the drives reach maximum speed and
the feedback signal is 97.5% of the setpoint, the drives react to
via the End of Curve Protection and warn/trip in order to protect
the pumps.

The end of curve parameters can be found in the 22-5 “End of
Curve” series of parameters.

Dasfol

39.4% 281a_ {4
Appl. Function: ES
22=-2% Mo-Flow Detection
22-2% Ma-Flaws Power T...

= 22-50: End of Curve Function- can be set to warning/trip as
required

= 22-51: End of Curve Delay- time before function occurs. This
should be set such that false alarms are not generated if the time
delay is too short and pump damage/excessive leakage does not
occur if timer is too long.

= 22-52: Tolerance [%]- field adjustable

If feedback drops to the percentage from set point defined as the
tolerance, the end of curve timer will start after which the function
specified will occur (warning/trip)
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Low Suction Pressure Switch (Optional)

The Low Suction Pressure Switch has an adjustable set point
from 3-150 psig, with an adjustable differential from 4-22 psig.
The pressure switch is wired Normally Open. When the
pressure decreases below the trip point, the contacts close and
send a signal to the VFD’s to signal an external interlock. The
contacts of the switch will open once the pressure in the suction
header reaches the trip pressure plus the differential. The
factory settings are shown below.

Factory Settings:
Cut-out: 30 psig
Cut-in: 45 psig

To set the switch to a different set point, with power to the drives
on but without running the pumps, pressurize the package using
the city pressure. Once the package is pressurized to the city
supply pressure, close the isolation valve on the suction header
upstream of the pressure gage connection to the header.
Ensure the pressure on the gage is above the desired trip point.
Use the air bleed valve that is located next to the connection for
the pressure switch and slowly bleed pressure until the pressure
reading on the suction pressure gage reaches the desired trip
point.

Once the gage is pressurized to the desired pressure, close the
air bleed valve. On the switch, adjust the set point adjustment
dial “A” using a flathead screwdriver. Turning the dial to the left
raises the set point, while turning to the right lowers the set
point. Adjust the dial to the desired set point until the switch
clicks. Once the switch clicks the trip pressure has been set.
With the VFD’s powered on, the operation of the switch can be
verified by confirming that the VFD’s show an external interlock
fault. Bleed out the remaining pressure in the switch. Once the
pressure reads zero psig, slowly open the isolation valve that
was closed and observe the pressure of the gage increasing,
and make note of cut in pressure. Once the switch clicks and
cuts in, the external interlock fault will clear once the reset
button is pressed. If desired, the differential can also be
adjusted using adjustment dial “B”. Repeat the procedure above
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until the desired cut-in pressure is achieved. For further
information on the pressure switch. Refer to the manufacturer’'s
instructions located in the appendix of this manual.

If desired, the operation of the pressure switch can be verified
with the package in full operation by closing the isolation valve
to the suction header while the package is in operation.

High Discharge Pressure Switch (Optional)

The Standard High Discharge Pressure Switch that is provided
has an adjustable set point from 5-250 psig, with an adjustable
differential from 7-56 psig. The pressure switch is wired
Normally Closed and an increase of pressure will cause the
switch to send an external interlock signal to the VFD’s. The
contacts will open again once the pressure in the discharge
header reaches the trip pressure minus the differential. By
default, the pressure switch is factory set 10 psig higher than
the boost pressure plus the suction pressure, as follows:

Factory Settings:
Cut-out: Suction Pressure + Design Boost Pressure + 10 psig.
Cut-in:  Cut-out Pressure - Differential

To set the switch to a different set point, pressurize the package
using the pumps in manual mode. Slowly increase the pump
speed until the discharge pressure gage reading is higher than
the typical suction pressure plus the design boost pressure
which is printed on the nameplate. Once the desired trip
pressure is reached, close the isolation valve on the discharge
header upstream of the pressure gage connection to the
header. Use the air bleed valve that is located next to the
connection for the pressure switch and slowly bleed pressure
until the pressure reading on the discharge pressure gage
reaches the desired trip point. Once the gage is pressurized to
the desired pressure, close the air bleed valve. On the switch,
adjust the set point adjustment dial “A” using a flathead
screwdriver. Turning the dial to the left raises the set point, while
turning to the right lowers the set point. Adjust the dial to the
desired set point until the switch clicks. Once the switch clicks
the trip pressure has been set. With the VFD’s powered on, the
operation of the switch can be verified by confirming that the
VFD’s show an external interlock fault. Slowly bleed out the
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remaining pressure in the switch, listening for a clicking sound.
When the switch clicks, the cut-in pressure has been reached.
Adjust the differential adjustment dial “B” until the desired cut-in
pressure is achieved, by repeating the procedure. Once the
switch clicks and cuts in, the external interlock fault will clear
once the reset button has been pressed. Refer to the
manufacturer’s instructions located in the appendix of this
manual for further information on the pressure switch.

If desired, the operation of the pressure switch can be verified
with the package in full operation by running the pumps
manually and increasing the motor frequency until the trip
pressure is reached, at which time the pressure switch should
trip and send an external interlock signal to the VFD’s.

Note: For End Suction and Vertical inline pumps where the
impeller has a specific trim, the package will not be able to
pressurize above the typical suction pressure plus the boost
pressure unless the suction pressure increases. To set the
pump in this case, use the procedure above but the cut-in
pressure should be set to the typical suction pressure plus the
design boost pressure (refer to nameplate). The pressure switch
has a scale marked on the side, ensure that the cut out point,
dial “A” is set no more than approximately 10 psig above the
desired cut-in setting. This will ensure that if there are any
pressure fluctuations on the suction of the pump set, the switch
will cut out when the discharge pressure exceeds the total
design pressure output by 10 psig for package and system
protection.

Thermal Relief Valve

WARNING!

Prior to commissioning the Thermal Relief Valve,
ensure that the outlet of the valve has been
installed with piping to the proper specification
and is safely secured to the building structure
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The Thermal relief assembly consists of two components, the
thermal relief valve and the temperature sensing element. The
thermal relief valve is connected to the discharge header and
will discharge water from the package in the event there is no
water usage but the pumps continue to run. The temperature
sensor is installed on the suction line and will monitor
temperature in the suction header. When the temperature in the
suction header reaches the set point of the thermal relief valve,
the valve will open and discharge water from the discharge
header until the temperature drops below the set point on the
valve.

To set the trip temperature, adjust the grey adjustment dial on
the valve to the numbered position corresponding to the
temperature scale in the Danfoss Instructions located in the
appendix of this manual. If desired, the function of the valve can
be tested by running the pumps in manual mode with the
discharge header isolation valve closed. If the valve operation
will not be checked it is recommended to adjust the temperature
set point to the lowest temperature to prevent the pumps from
deadheading for a prolonged period of time.

Emergency Power

The Emergency power sequence of operation is described in
section 2.4.1.1. To test operation of the emergency power on a
Duplex, with the pump set running in auto mode, remove the
signal to the emergency power relay and observe all pumps
other than the first pump shut down. Observe that the drives
that do not operate in emergency power mode lose power and
shut down. For a Triplex run the unit in auto mode, send a
signal either 120V or 24V to the customer connection terminals.
Verify that all pumps other than the first pump shut down.
Observe that the drives that do not operate in emergency power
mode lose power and shut down

Check Valve/Sleep Mode Verification

With all drives turned off, record the suction pressure on the
suction header. Manually run each pump individually, one at a
time, while observing the suction pressure to ensure that the
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suction pressure remains constant. This ensures that there are
no leaks in the other check valves that could possibly allow the
discharge water to recirculate backwards through the check
valve and back into the suction header.

Once each individual check valve has been checked, run the
pump set in auto mode, with the pump set discharge header
isolated from the building system, observe the pump set reach
the discharge pressure. Once the set point has been reached,
the lag pumps (if applicable) should slow down and shut off
sequentially until the lead pump finally shuts down and goes into
sleep mode. Once the pump set has shut down and entered
sleep mode, monitor the booster discharge and suction
pressure gages to ensure there are no fluctuations and suction
pressure gage.

Lead/Lag Changeover and Auto Alternation
Verification

WARNING!

Please refer to pump datasheet prior to
performing this test. Performing this test without
package optimization for required set point may
result in injury or system damage due to high
discharge pressure.

For package optimization, please refer to the “Package Features”
document. The package optimization must be performed to limit
maximum speed of all pumps to required operating speed to
achieve duty point (can be found on pump datasheet). Further to
this, according to hydronic system, the minimum speed/sleep
speed, minimum run times, PID settings and alternation timers may
be adjusted as required.



With all pumps in “OFF” via the VFD, verify the left-most pump is in
setup 1(1) (check top right corner of display) followed by 2(2) and
3(3) for the second and third pump, respectively. Start the
verification by pressing “Auto ON” on the LCP of the pump in setup
3(3). Allow the pump to reach the set minimum speed and ensure
the pump enters “sleep mode” within the designated sleep time
parameter 22-41. Similarly, allow pump in setup 2(2) to enter
“sleep mode”. With pumps 2(2) and 3(3) in sleep mode, press
“‘Hands On” on the LCP of the pump in setup 1(1). Slowly increase
the Hz of the pump above the wake up speed of pumps 2(2) and
3(3), ensuring the lag pumps stage correctly with 2(2) exiting sleep
mode at its respective wake up speed defined in parameter 22-43
followed by 3(3). Pump 1(1) can now be switched to “Auto ON” via
the LCP. The pumps should now modulate to meet set point and
enter/exit sleep mode as required.

Please note the lead/lag verification should be tested for the lead
setup of every pump. To scroll through the setups of the pumps-
press “OK” + “Right” key of the Master Drive (15! drive on the
panel from the left). This will change the setup of all pumps
simultaneously. Repeat the lead/lag verification for each pump
being the “LEAD” pump.

The auto alternation feature automatically scrolls the pump setups
after the time period defined in parameter 13-20 This switchover
also occurs in the event of a fault/alarm on any of the drives, the
next drive in sequence will take over. To test this, the timer in
parameter 13-20 can be shortened to allow for a quicker
alternation. The parameter value should be set back to the required
timer. In addition to this, a “fault/alarm” event can be induced by
turning the lead drive “OFF” at the disconnect. This should result in
the next pump in the sequence taking over as the lead pump. This
can be performed in various combinations to verify the next drive in
line properly changed to the setup of the drive at fault.

2.8 Troubleshooting
Lead/Lag Change Over Issues: Check the wiring to the relays (Duplex) or extended relay
(Triplex) and compare it to the drawing attached to the inside of the enclosure. If the



issue continues navigate to 0-1* and find 0-10. Ensure that all set-ups are set to Multi
Set-up. Now navigate down to 0-12, make sure set up 1 is set to Not linked and the
remaining Set-ups are set to Set-up 1.

Booster Not Going into Sleep Mode: Check the unit’s pressure sensor and compare the
readout given to the gauge attached to the discharge, ensure both are the same. If the
read out is wrong which causes the measurement to be substantially lower than the
actual system pressure, navigate to the main menu and check the following parameters.
6-20 make sure this is set to 1.00. 6-24 ensure the parameter is 10% of the sensor rating
shown on the sensor. 6-25 ensure that the parameter is the same number as the rating
on the pressure sensor. Navigate to 20-13 and change this parameter to the same value
as 6-24, 20-14 to the same value as 6-25. You may also need to adjust the Low
frequencies on the drive to be higher as well with parameter 4-12.

Pressure Drops Too Fast when the unit is in sleep mode: Navigate to the main menu
and locate 22-4*. Locate 22-41 this parameter is minimum sleep time before the
booster reads the set point. Lower this so the booster reacts quicker to change once the
unit goes into sleep mode. You can also lower 22-44 which is the wake up reference
from sleep mode, this will kick the booster on closer to the set point if you lower the
percentage value.

The Booster Overshoots Pressure Too Much: Navigate to 22-45 in the main menu. This
parameter defines the percentage over the set point the booster will achieve. Lower this
value to lower the amount of overshoot achieved by the booster.

The Booster is Cycling Too Much: Check parameter 4-12 which is your motor speed low
limit. This may be too high for the system, causing the booster to not have enough band
width to operate. Other parameters to check are 22-40 Minimum run time, 22-41
Minimum sleep time, 22-43 Wake up speed, 22-45 Set point boost and 22-46 Max Boost
Time. These all may cause the unit to short cycle adjust these parameters to get best
results.
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For Further Information, please see DATA COMMUNICATION MODBUS RS 485 RTU on the Danfoss
website.

AW C O Cormforter Soltions:

M Taca Family Company

PKE = E19E Hex - Write single word in 4-14 Motor Speed 3E8 Hex corresponds to 1000 decimal. The conversion
High Limit [Hz] index for 3-41 Ramp | Ramp Up Time is -2, i.e. 0.01.
IND = 0000 Hex 3-41 Ramp 1 Ramp Up Time is of the type Unsigned 32.

PWEHIGH = 0000 Hex
PWELOW = 03E& Hex - Data value 1000, corresponding to
100 Hz, see chapter 8.4.12 Conversion.

8.6 Maodbus RTU Overview

8.6.1 Assumptions

The telegram looks like this: Danfoss assumes that the installed controller supports the
interfaces in this document, and strictly observes all

E requirements and limitations stipulatad in the controller
E19E H] oooa H (0000 H| 038 H g and frequency converter.
FRE IND PWE igh PWIE oy m
llhustration 8.12 Wiite Data In EEPROM 8.6.2 What the User Should Already Know

The Modbus RTU (Remote Terminal Unit) is designed to
m communicate with any controller that supports the
interfaces defined in this document. It is assumed that the
4-14 Motor Speed High Limit [Hz] Is a single word, and the user has full knowledge of the capabilities and limitations
parameter command for write Im EEPROM Is “E”. aof the controller.
Parameter number 4-14 Is 19E In hexadecimal.

8.6.3 Modbus RTU Overview
The response from the follower to the master is:

Regardless of the type of physical communication

E networks, the Modbus RTU Overview describes the process
115k H | o000 H| ooco H| e H % a controller uses to request access to anather device. This
piE \ND PHIE bigh P oy = process includes how the Modbus RTU responds to
requests from another device, and how errors are detected
Ilustration 8.13 Res from Followe '
" 8 ponse fram ' and reportad. It also establishes a common format for the
layout and contents of message fields.
. Dwring communications over 2 Modbus RTU network, the
8.5.2 Reading a Parameter Value protocel determines:
Read the value in 3-41 Ramp 1 Ramp Up Time . How each controller learns its device address
PKE = 1155 Hex - Read parameter value in 3¢ Ramp 1 * Recognises a message addressed to it
Ramp Up Time . Determines which actions 1o take

IND = 0000 Hex
PWEHIGH = 0000 Hex
PWELOW = 0000 Hex

. Extracts any data or other information contained
in the massage

If a reply is required, the controller constructs the raply
message and sends it

o
- - w | anao v ogoo " § Contrc.:llem.comr_numcate using a masterjﬂ.‘.rll.m\ler
E technigque in which only the master can initiate
FRE IND FWE high FWE ow il transactions (called queries). Followers respond by

lustration 8.14 Parametar Value supplying the requested data to the master, or by taking
the action requested in the query.
The master can address individual followers, or initiate a
If the value in 341 Ramp 1 Ramp Up Time is 10 5, the broadcast message to all followers. Followars return 2
response from the follower to the master is response to gueries that are addressed to them
individually. No respanses are returned to broadcast
queries from the master. The Modbus RTU protocol
establishes the format for the mastar's query by providing
the device (or broadcast) address, a function code defining
the requested action, any data to be sent, and an ermror-
Iustration 8.15 Response from Follower chacking field. The follower's response message is also
constructed using Modbus protocol. It contains fields
confirming the action taken, any data to be retumed, and

1155 H| 0000 H [ 0000 H| DIEE H

120BA 26T, 10

PKE IND FWE nigh FWE jow
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an error-checking field. If an error ocours in receipt of the
message, or if the follower is unable to perform the
requested action, the follower constructs an error massage,
and send it in response, or a time-out ooours.

8.6.4 Frequency Converter with Modbus
RTU

The frequency convarter communicates in Modbus RTU
format over the built-in R5-485 interface. Modbus RTU
provides access to the control word and bus reference of
the frequency converter.

The control word allows the modbus master to control
several important functions of the frequency converter:

«  Start
. Stop of the frequency converter in various ways:
- Coast stop
- Quick stop
- DC Brake stop
- MNormal {(ramp} stop
. Reset after a faulk trip
. Run at a variety of preset speads
. Run in reversa
. Change the active set-up
+  Control the frequency converter's built-in relay

The bus reference is commanly used for speed control. It is
also possible to access the parameters, read their values,
and where possible, write values to them. This permits a
range of control options, induding controlling the setpoint
of the frequency converter when its internal Pl controller is
used.

8.7 Metwork Configuration

To enable Modbus RTU on the frequency converter, sat the
following parametars

8.8 Modbus RTU Message Framing
Structure

8.8.1 Frequency Converter with Modbus
RTU

The controllers are set up to communicate on the Modbus
network using RTU (Remote Terminal Unit) mode, with
each byte in a message containing 2 4-bit hexadecimal
characters. The format for each byte is shown in Table 812,

Start Data byte Stopd | Stop
bit parity

Table B.12 Format for Each Byte

Coding Systam B-hit binary, hexadecimal 0-9, A-F. 2
hexadecimal characters contained in each 8-
bit fizld of the meszage

1 start bit

B data bits, least significant bit sent first

1 bit for even/odd parity; no bit for no
parity

1 stop bit if parity is used; 2 bits if no parity
Cyclical Redundancy Check (CRC)

Bits Per Byte

Error Check Fiald

8.8.2 Modbus RTU Message Structure

The transmitting davice places a Modbus RTU message
into a frame with a known beginning and ending point.
This allows recaiving devices to begin at the start of the
message, read the address portion, determine which
device is addressed {or all devices, if the message is
broadcast), and to recognise when the message is
completed. Partial messages are detected and ermors set as
a result. Characters for transmission must be in
hexadecimal 00 to FF format in each fiald. The frequency
converter continuously monitors the network bus, also
during silent’ intervals. When the first field (the address
field) is received, each frequency converter or device
decodes it to determine which device is being addressed.
Modbus RTU messages addressed to zero are broadcast
messages. Mo response is permitted for broadcast
messages. A typical message frame is shown in Table 8.13.

Parameter Setting

8-30 Frotocol Modbus RTU

8-31 Address 1-247

8-32 Baud Rate 2400-115200

8-33 Parity / Stop Bits Even parity, 1 stop bit (default)

Tablz 8.11 Modbus RTU Parameters

Start Address | Functlon Data CRC End
check
T1-T2-T3-| 8 bits 8 bits Mxi 16 bits | T1-T2-T3-
T4 bits T4

Table B.13 Typical Modbus RTU Message Structure



-2 CO C ormfort g Sol/tions:

A Taco Family Cormpany

8.8.3 Start/Stop Field

Messages start with 2 silent period of at least 3.5 character
intervals. This is implemented as a multiple of character
intarvals at the selected network baud rate (shown as Start
T1-T2-T3-T4). The first field to be transmitted is the device
address. Following the last transmitted character, a similar
period of at least 3.5 character intervals marks the end of
the message. A new message can begin after this period.
The entire message frame must be transmitted as 3
continuows stream. If a silent period of more than 1.5
character intervals occurs before completion of the frame,
the receiving device flushes the incomplete message and
assumes that the next byte is the address field of a new
massage. Similarly, if a new messaga begins befora 3.5
character intervals after a previous message, the receiving
device considers it a continuation of the previous message.
This causes a time-out (no response from the follkower),
since the value in the final CRC field is not valid for the
combined messages.

8.8.4 Address Field

The address field of 2 message frame contains & bits. Valid
follower device addresses are in the range of 0-247
decimal. The individual follower devices are assigned
addresses in the range of 1-247. (0 is reserved for
broadcast mode, which all followers recognise.) A master
addresses a follower by placing the follower address in the
address field of the message. When the follower sends its
responsa, it places its own address in this address field to
let the master know which follower is responding.

8.8.5 Function Field

The function field of a message frame contains 8 bits. Valid
codes are in the range of 1-FF. Function fields are used to
send messages between master and follower. When a
message is sent from a master to a follower device, the
function code field tells the follower what kind of action to
perform. When the follower responds to the master, it usas
the function code field to indicate either 2 nomial (error-
frea) response, or that some kind of error occurred (called
an exception response). For a normal response, the
follower simply echoes the original function code. For an
exception response, the follower returns a code that is
equivalent to the original function code with its most
significant bit sat to logic 1. In addition, the follower placas
3 unigue code into the data field of the response message.
This tells the master what kind of emmor occurred, or the
reason for the exception. Also refer to

chapter 8.8.10 Function Codes Supported by Modbus RTU and
chapter 8.8.11 Modbus Exception Codes

8.8.6 Data Field

The data field is constructed using sets of 2 hexadedmal
digits, in the range of 00 to FF hexadecimal. These are
made up of one RTU character. The data field of messages
sent from a master to follower device contains additional
information which the follower must use to take the action
defined by the function code. This can indude items such
as coil or register addresses, the quantity of items to be
handled, and the count of actual data bytes in the field.

8.8.7 CRC Check Field

Meassages include an error-checking field, operating based
on a Cyclical Redundancy Check (CRC) method. The CRC
field checks the contents of the entire message. It is
applied regardiess of any parity check method used for the
individual characters of the message. The CRC value is
calculated by the transmitting device, which appends the
CRC as the last field in the message. The receiving device
recalculates a CRC during receipt of the message and
compares the calculated value to the actual value received
in the CRC field. If the 2 values are unequal, a bus time-out
rasults. The error-checking field contains 3 16-bit binary
value implemented as 2 8-bit bytes. When this is done, the
low-order byte of the field is appended first, followed by
the high-order byte. The CRC high-order byte is the last

byte sent in the message.
8.8.8 Coil Register Addressing

In Modbus, all data are organised in coils and holding
registers. Coils hold a single bit, whereas holding registers
hold a 2-byte word (Le. 16 bits). All data addresses in
Modbus messages are referenced to zero. The first
ocourrence of 3 data item is addressad as item numbar
zero. For example: The coil known as ‘coil 1" in a
programmable controller is addressad as coil 0000 in the
data address field of a3 Modbus message. Coil 127 decimal
is addressed as coil 007EHEX (126 decimal).

Holding register 40001 is addressed as register 0000 in the
data address field of the message. The function code field
alrezdy spacifies a holding register’ operation. Therefore,
the 4XXXX' reference is implicit. Holding register 40108 is
addressed as register 006BHEX (107 decimal).
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8.8.9 How to Control the Frequency Code |Name Meaning
Converter 1 llagal The function code received in the query is
function not an allowsble action for the server [or
This section describes codes which can be used in the follower). This may be because the
function and data fiekds of a2 Modbus RTU message. function code is anly applicable to newer
devices, and was not implemented in the
8.8.10 Function Codes Supported by unit selected. [t could slso indicate that
Modbus RTU the server (or follower) is in the wrong
state to process a request of this type, for
Modbus RTU supports use of the following function codes _Elam_ple Because it &s not “?nﬁg"md and
in the function field of a message. is being asked to murn m‘j:"mr ﬁlues'_
2 llegal data | The data address received in the guery is
address not an allowsble address for the senver
Function Function code (or follower). More spedfically, the
Fiead coils 1 Hex combination of reference number and
Read holding registers 3 Hex transfer length is invalid. For a controller
Wiite single coil 5 Hex with 1000 registers, a request with offset
Write single ragister 6 Hex 06 and langth 4 would succead, a request
Write multiple coils F Hex with offsat 96 and length 5 generates
Write multiple registers 10 Hex exception (2.
Get comm. event counter B Hex 3 llzgal data A wvalue contained in the query data field
Report follower 1D 11 Hex value is mot an allowable value for server (or
follower). This indicates a fault in the
Table 8.18 Function Codes structure of the remainder of a complex
request, such as that the implied length is
Function Function |Sub- Sub-function incorrect. It spedfically doss MOT mean
Code function that a data item submittad for storage in
code a register has a value outside tha
Diiagnostics | & 1 Restart communication expectation of the application program,
2 Return diagnostic register since the Modbus protocol is unaware of
10 Clear counters and the significance of any particular value of
diagnaestic register any particular register.
11 Return bus message count 4 Followear An unrecoverable error ocourred while tha
12 Return bus communi- device failure |server (or follower) was attempting to
cation emor count perform the requested action.
13 Return bus exception emor
count Table 8.20 Modbus Exception Codes
14 Return follower message
count 8.9 How to Access Parameters

Table 8.19 Function Codes

8.8.11 Modbus Exception Codes

For a full explanation of the structure of an exception code
responsa, refer to chapter 8.8.5 Function Field.

8.9.1 Parameter Handling

The PNU (Parameter Number) is translated from the
register address contained in the Modbus read or write
message. The parameter number is translated to Modbus
as (10 x parameter number) DECIMAL. Example: Reading
3-12 Catch up/slow Down Value (16bit): The holding register
3120 holds the parameters value. A value of 1352
(Decimal), means that the parameter is set to 12.52%

Reading 3-14 Preset Relative Reference (32bit): The holding
registers 3410 & 3411 holds the parametars value. A value
of 11300 {Decimal), means that the parameter is set to
1113.00 5.

For information on the parameters, size and converting
index, consult the product relevant programming guide.



BACnet Communication

For further details, see BACnet Operating Instructions on the Danfoss website.

FC-102 Embedded BacNET

Object ID |Object Name Read / Write
Al analog_input: 0 (Analog Input 53) Read
Al analog_input: 1 {Analog Input 54) Read
Al:2 analog input 2 (Analog Input X30/11) Read
Al:3 analog input: 3 (Analog Input X30/12) Read
Ald analog_input: 4 {Analog Input X42/1) Read
AlS analog_input 5 (Analog Input X42/3) Read
Al6 analog_input 6 {Analog Input X42/5) Read
AC:0 analog output: 0 (Terminal 42 Output Bus Control)  JW/R
AO:1 analog_output: 1 (Pulse out #27 Bus Control) WIR
AD2 analog_output: 2 (Pulse out #29 Bus Control) WIR
AO3 analog_output: 3 (Analogue Out X30/8 [mA]) WIR
AO4 analog output: 4 (Analogue Qut X42/7 [V]) WIR
AOS analog output: 5 (Analogue Out X42/9 [WV]) WIR
AO6 analog_output: 6 (Analogue Out X42/11 [V]) WIR
AVID Resenved Read
AV analog value: 1 {Input Reference 1) WIR
AV:2 analog value: 2 (Input Reference 2) WIR
AV3 analog_value: 3 (Output Speed) Read
A4 analog_value: 4 (PID Feedback) Read
AVH analog value: 2 (Motor Current) Read
AVE analog value: 6 (Power) Read
AVT Resenved Read
AV:E Reserved Read
AVS Reserved Read
AV10 Reserved Read
AV Resernved Read
AV12 Reserved Read
AVI13 Reserved Read
AV14 Reserved Read
AVI15 analog value: 15 (Motor Thermal) Read
AVI16 Reserved Read
AVAT Reserved Read
AVI18 Reserved Read
AV19 Reserved Read
A\:20 Reserved Read
AV:21 analog value: 21 (Operating Hours) Read
AN22 analog value: 22 (Running Hours) Read
AV 23 analog value: 23 (kWh Counter) Read
AN24 analog value: 24 (Motor Voltage) Read
A\V25 analog value: 25 (Freguency) Read
V26 analog value: 26 (Torgue) Read
V2T analog value: 27 (DC Link Voltage) Read
228 analog_value: 28 (Heatsink Temp.) Read
29 analog value: 29 (Inverter Thermal) Read
analog value: 30 (Setpoint 1) WIR




AN31 analog_value: 31 (Bus Feedback 1) WIR
AV32 Reserved Read
AN-33 Reserved Read
AV34 Reserved Read
AN35 analog_value: 35 (Setpoint 2) WIR
AN36 analog_value: 36 (Bus Feedback 2) WIR
ANC3T Reserved Read
AN38 Reserved Read
AN-3G Reserved Read
AV:40 analog_value: 40 (Setpoint 3) WIR
AV A1 analog value: 41 (Bus Feedback 3) WIR
AV:42 Reserved Read
AV 43 Reserved Read
AV:d4 Reserved Read
AV A4S analog value: 45 (Running Bypass) Read
AV:46 Reserved Read
AN AT Reserved Read
AN-48 Reserved Read
AV 49 Reserved Read
ANE0 analog_value: 50 (Last Alarm) Read
ANE1 analog_value: 51 (Fault Code) Read
AV52 analog value: 52 (PID Start Speed) WIR
AN53 analog value: 53 (On Reference Bandwidth) WIR
AN 54 analog value: 54 (PID Proporiional Gainy WIR
ANBH analog_value: 55 (PID Integral Time) WIR
AV 56 analog value: 56 (PID Differentiation Time) WIR
ANVET analog value: 57 (PID Diff. Gain Limit) WIR
AN-58 analog value: 58 (Sensorless Readout) Read
Bl:0 binary_input: 0 (Digital input Term 33) Read
Bl:1 binary input- 1 {Digital input Term 32) Read
Bl:2 binary input: 2 (Digital input Term 29) Read
BI:3 binary input- 3 (Digital input Term 27} Read
Bl:4 binary input: 4 (Digital input Term 19) Read
BI:5 binary input- 5 (Digital input Term 18) Read
Bl:6 binary_input: 6 (Digital input Term 37) Read
BI.7 binary input: 7 (Digital Input X30/2) Read
Bl:8 binary input- 8 (Digital Input X30/3) Read
BI:9 binary input- 9 (Digital Input X30/4) Read
BI:10 binary_input: 10 (Digital input P1660/10) Read
Bl:11 binary_input: 11 (Digital input P1660/11) Read
Bl:12 binary input- 12 (Digital input P1660/12) Read
Bl:13 binary input- 13 (Digital input P1660/13) Read
Bl 14 binary_input: 14 (Digital input P1660/14) Read
Bl:15 binary_input: 15 (Digital input P1660/15) Read
BO:0 binary output: 0 (Digital Qutput Term 27) WIR
BO:1 binary output: 1 _(Digital Qutput Term 29} WIR
BO:2 binary_output: 2 (GPIO Quiput Term X30/6) WIR




BO:3 binary output: 3 (GPIO Quiput Term X30/7) WIR
BO:4 binary_output: 4 (Relay 1) WIR
BO:5 binary output: 5 (Relay 2) WIR
BO:6 binary output: 6 (Option B Relay 1 Qutput) WI/R
BO:7 binary output: 7 (Option B Relay 2 Output) WI/R
BO:8 binary _output: 8 (Option B Relay 3 Output) WIR
BO:9 binary_output: 9 (Reserved output P590/09) WIR
BO:10 binary output: 10 (Reserved output PS90/10) WIR
BO:11 binary output: 11 (Reserved output PS30/11) WI/R
BO:12 binary output: 12 (Reserved output PS90/12) WIR
BO:13 binary _output: 13 (Reserved output P590/13) WIR
BO:14 binary_output: 14 (Reserved output P590/14) WIR
BO:15 binary output: 15 (Reserved output PS90/15) WIR
BO:16 binary output: 16 (Option C Relay 1 Qutput) WI/R
BO:17 binary output: 17 (Option C Relay 2 Output) WIR
BO:18 binary_output: 18 (Option C Relay 3 Output) WIR
BO:19 binary output: 19 (Option C Relay 4 Output) WIR
BO:20 binary output: 20 (Option C Relay 5 Output) WI/R
BO:21 binary output: 21 (Option C Relay 6 Quiput) WIR
BO:22 binary _output: 22 (Option C Relay 7 Output) WIR
BO:23 binary _output: 23 (Option C Relay 8 Output) WIR
BO:24 binary output: 24 (Reserved output P590/24) WIR
BO:25 binary output: 25 (Reserved output PS90/23) WIR
BO:26 binary output: 26 (Reserved output PS90/26) WIR
BO:27 binary _output: 27 (Reserved output P590/27) WIR
BO:26 binary _output: 28 (Reserved output P590/28) WIR
BO:29 binary output: 29 (Reserved output PS90/29) WI/R
BO:30 binary output: 30 (Reserved output PS90/30) WIR
Bv:0 Resenved Read
Bv:1 binary value: 1 (RUN/STOP Command) W/R
Bv:2 binary value: 2 {REF 1/REF 2 Select) WIR
Bv:3 binary value: 3 (Fault Reset Command) Write
BYW: 4 binary value: 4 (RUN/STOP Monitor) Read
Bv:a binary value: 5 (OK/FAULT Monitor) Read
BYV.6 binary value: 6 (HAND /AUTO Reference) Read
BV 7 Reserved Read
BYW:10 Reserved Read
Bv:12 Resernved Read
Bv:13 Reserved Read
Bv: 14 Reserved Read
BYW:15 Reserved Read
BYW:16 Reserved Read
BvV:T7 Resenved Read
Bv:18 Reserved Read
BvV:19 Reserved Read
Bv:20 Reserved Read
Bv:21 binary value: 21 (Waming) Read
Bv:.22 binary value: 22 (Trip) Read




Bv:23 binary value: 23 (Triplock) Read
BYW:24 binary value: 24 (Coasting) WIR
BV:25 binary value: 25 (CW/CCW) WIR
BV 26 binary value: 26 (Joqg) WIR
BY 27 binary value: 27 (Reset) WIR
BvV:28 binary value: 28 (Reset KWh Counter) Write
BV:29 binary value: 29 (Reset Running Hours Counter) Write
Bv:30 binary value: 30 (Reverse) Read
BY:31 binary value: 31 (Speed = reference) Read
BY:32 binary value: 32 (Bus Control) Read
Bv:33 binary value: 33 (Running) Read
B34 binary value: 34 (Ramp 1/Ramp 2) Read
BY: 35 binary value: 35 (ECB Test Mode) Read
BY: 36 binary value: 36 (ECE Drivemode) Read
Bv:37 binary value: 37 (ECB Aut. Bypass Enable) Read
B\v:38 binary value: 38 (ECE Bypass Mode) Read
BY: 39 Reserved Read
Bv:40 binary value: 40 (ECB State) Read
BY:41 binary value: 41 (ECB Overload Trip) Read
BvV:42 binary value: 42 (M2 Fault) Read
BY:43 binary value: 43 (M3 Fault) Read
BY:44 binary value: 44 (ECB Extemal Interlock) Read
BV 45 binary value: 45 (ECBE Manual Override) Read
BY:46 MNA MA
BvW-47 MNA MA
Bv:48 MNA MNA
BY:49 MNA MNA
BY:50 MNA MA
BY:51 MA MA
BvY:52 MNA MNA
BY:53 MNA MNA
BY: 54 MNA MNA
BY:55 MNA MA
BY:56 MNA MA
BV 57 MNA MNA
Bv: 58 MA MNA
BY: 59 MNA MNA
BYW:E0 MNA MA
BV:E1 MNA MA
BvV:E2 MNA MNA
BYV:E3 MNA MNA
BY: 64 MNA MNA
BV:ES MNA MA
BV 66 MNA MNA
BV.E7 MNA MNA
BvV: 68 MNA MNA
BV:E9 MNA MNA
=] MNA MA
BV 71 MNA MNA




MSO0

multi state value: 0 (Smart Logic Controller State)

Read

MSO:

multi state value: 1 (Active Setup)

R
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LIMITACIONES DE USO

Valores nominales de presion

LIMITATIONS D'UTILISATION

Valeurs nominales de pression

i A CAUTION / PRECAUCION / ATTENTION

EXCESSIVE PRESSURE

Ensure that pressures applied to the
switch, including surges, are within
the stated range of the switch.

Failure to follow this instruction
can result in injury or equipment
damage.

PRESION EXCESIVA

Asequrese de que las presiones aplicadas
al interruptor, incluyendo sobretensiones,
=@ encuantren dentro de la gama
especliicada para el interruptor.

El incumplimiento de esta instruccion
puede causar lesiones o dano al equipo.

PRESSION EXCESSIVE

ASSUrEZ-VOUS QUE las Dressions

appliquées sur le manostat, y compris les
surpressions, se trouvent dans la gamme
indiquée pour le manostat.

Si cette directive n'est pas respectée,
cela peut entrainer des blassures ou
des dommages matériels. J

The maximum allowable pressure
printed on the device nameplats is
the maximum pressure, including
surges, to which the pressure switch
actuator may be exposed for brief or
extended periods of time without
altering the performance
characteristics of the switch.

Do not expose the pressure
actuators 1o gystem of surge
pressures greater than the maximum
prassure rating, to avoid leakage
from the actuator or a change in
operating setpoints.

NOTE: For Types GN- and GR-,
periadically retorgua the aclualor
mounting screws to 8=10 fb-fn.

Ensure that the maximum system
pressure applied on a continual basis,
including surges, does not exceed the
maximum stated range. The
mechanical life of any diaphragm-
actuated switch decreases if the
pressure exceeds the maximum
stated ranga. The MOve frequent the
application and the greater the value
of excessive pressura, the more
diaphragm lile decreases.

La presion méxima permitida especificada
en la placa de datos del disposiivo es |a
prasion méxima, incluyendo presiones
excesivas, en la cual el accionador del
interruptor de presion puede sar expuesto
durante pericdos de tiempo breves O
prolongados sin alterar |as caracteristicas da
funcionamiento del interruptor.

No exponga los accionadores de presitn
al sistema ni a presiones excesivas
mayores que el valor nominal maxima de
la presion, para evitar fugas del accionador
o un cambio en los puntos de referencia
de funcionamiento,

NOTA: En los tipos GN- y GA*,
periddicamenta vuelva 3 apratar los
tornillos de montaje del accionador de 0.8
a 1,13 Nem (8 & 10 Ibs-puig).

Aseglrese de que |a presién maxima del
sistema aplicada de forma continua,
incluyendo prasiones excesivas, no
exceda la gama méaxima especificada. La
vida mecanica de cualquier interruptor
accionado por diafragma disminuye si la
prasion excede la gama maxima
gspecificada. Entre mas e usa la
aplicacidn y mayor es el valor de la presion
excesiva, mas corla es la vida meacanica
del diafragma.

La pression maximale autorisée imprimee
sur la plague signalétique du dispositil est
la pression maximale, y compris les
surpressians, & laquelle I'actionneur du
manostat peut étre exposé pendant des
périodes bréves ou prolongées sans
altérer les caractéristiques de performance
du manostat.

N'axposez pas les actionneurs de pression
au sysléme ou & des surpressions
supérieures 4 la pression nominale
maximale, afin d'éviter une fuite de
I'actionneur ou une modification des points
de consigne de fonclionnement,

REMARQUE : Pour las fypes GN- et GR",
resserrer périodiquement les wis de
montage de lsctionneur au couple da 0.9
a 1,13 N-m (8 & 10 lb-pa}.

S'assurer gue la pression maximale du
systame appliguée continuellemant, y
compris les surpressions, ne dépasse pas
Ia gamme maximale indiquée. La durée de
vie mécanique de tout manostat actionné
par membrane diminue 5i la pression
dépasse la gamme maximale indiquée.
Plus I'application est fréquente et plus la
valeur de pression excessive esi grande,
plus la durée de vie de la membrana
diminue.

A3 C O Comifort grSolutions

A Taco Family Company
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Temperature Ratings Valores nominales de temperatura Valeurs nominales de température

Consulter le 1ableau 1. Le manostat paut
ne pas fonctionner correcterneant si le fluide
s0us pression géle ou si du givre ou de la
glace se forme & lintérisur du manostat.

Consulte la tabla 1. Es posible que el
imerruptor no funciona adecuadamente si
se congela el liquido o sl se forma higlo o
escarcha dentro del intarruptor.

Refer to Table 1. The switch may not
operaie properly if the media fluid
freazes or if frost or ice forms inside
the switch.

Table / Tabla/ Tableau 1: Continuous-Use Temperature Ratings / Valores nominales en temperaturas de uso continuo
Valeurs nominales de température en régime d'utilisation continu

Température ambiante

=25 & 485 °C (-10 & +1B5 °F)

Température des milieux sous pression
~26 & +120 °C (=10 & +250 "F)

Ambient Temperature
—i0 o +185 °F (=25 to +85 *C}

Pressura Media Temperature
—10 o +250 °F (=25 10 +1:20 "C}

Temperatura ambiente
—o% a +85 °C (-10 8 +185 *F)

Temperatura de los medios de presién
25 & +120 °C {10 a +250°F]

Use on Steam

Do not use the switch directly on
steam thal exceeds 15 psig (1 bar).
Far indirect use, attach a minimum of
10 1t {3.05 m) of capillary tubing with
an auter diameter (OD) of 1/8in.
(3.2 mm) between the steam source
and the actuator. Ensure that the
tublng is rated for use on steam up to
250 psig (17 bars). {Tubing is not
available from Schneider Electric.)
Da not excesed the maximum
pressure and tempaerature ralings of
the switch. Coil the tubing in the
prassure line in several loops of 4-8
in_ (100200 mm) diameter, to serve
ag a heat exchanger and to form a
static water head as a buffer to
steam lemperature. See Figure 1.

Uso en vapor

Mo utilice el interruptor directamente en
vapor que exceda 15 psig (1 bar) da
presion. Para un uso indirecto, conecte un
tubo capilar de 3 m (10 pies) de largo
coma minimo y un didmetro exterior de 3,2
mm (1/8 pulgada) entre |a fuente de vapar
y el accionador, Aseglrese que &l tubo
sea adecuado para usarse en vapor de
hasta 250 psig (17 bars) de presion, (el
tube capilar no se encuentra disponible de
Schneider Electric). Mo exceda los valores
pominales méximos de la presion ni de la
temperatura especificados para el
interruptor, Enrolle el tubo en la linea de
presian en varios bucles de 100 & 200 mm
(4 a 8 pulgadas) de diametro; para que
sirva comao termaintercambiador y gue
farme un tope de aliura de elevacion para
la temperatura del vapor. Vea la

figura 1.

Figure / Figura / Figure 1 : Capillary Tubing / Tubo capilar / Tube capillaire

Utilisation sur de la vapeur

Me pas uliliser le manostat directement sur
les lignes de vapeur qui dépasse 15 Ibipo®
{1 bar) de pression, Pour une utilisation
indirecte, attacher un tube capillaire d'une
longueur minimale de 3 m (10 pi) et d'un
dlamétre extérieur de 3,2 mm (1/8 po)
entre la source de vapeur et I'actionnsur,
S'assurer gue le tube est d'una valeur
naminale pour &rg utliss sur de la vapeur
allant jusqua 250 Ibipa® (17 bars) de
pression, (Le Wbe n'est pas disponible
chez Schnalder Electric). Ne pas dépasser
la pression maximale et les températures
nominales du manostat. Bobiner le tube de
la ligne de pression dans plusieurs boucles
de 100 2 200 mm {4 4 B po) de diamétre,
pour servir d'échangeur thermigue &t
former une 1&1e de pression siatique d'eau
gservant de tampon & |a température de la
vapeur. Vioir 1a figure 1,

2 © 1992-2005 Schnalder Electric Al Bights Resarvad / Reservados todos las darechos | Tous draits réserves
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A DANGER / PELIGRO / DANGER

HAZARDOUS VOLTAGE

Turn off all power supplying this
pressure switch before working on
or inside the switch.

Failure to follow this instruction
will result in death or serious

injury.

TENSION PELIGROSA

Dessenergice el interuplorn de presion antes
de efectuar cualguier tabajo dentro o fuera de
&l

El incumplimiento de esta instruccion

podrd causar la muerte o lesiones
serias.

TENSION DANGEREUSE

Coupez l'alimentation du manosiat avant
dy travailler.

Si celte directive n'est pas respectée,
cela entrainera la mort ou des
blessures graves.

MOUNTING

Do not mount the switch by its
pressure connaction only. Use the
mounting holes (N) and slots (M)
shown in Figure 2 for surface-
mounting the switch.

NOTE: Open devices {Type G-0)
have mounting slofs (M) buf not
mounting holas (N).

When connecting the switch to the
pressure system piping, furm the
gwiteh onto the pipe using a wranch
on the hexagonal body of the
actuator. Do not apply leverage
through the switch housing.

The standard pressure connection is
1/4-18 NPTF. The dryseal thread
should seal against a new external
1/4 NPT thread without sealing tape
or compounds.

For alternate prassure connaclions,
refar o Table 2.

Table / Tabla / Tableau 2 :

MONTAJE

Ko monta al interruptor empleando sdlo
BUS conexiones de presion. Para montar el
interruptor sobre una superficie, emples
los agujeros de montaje (M) y ranuras (M)
que =& muestran en la figura 2.

NOTA: Los dispositivas abvertos (tjpo G+O)
tignen las ranuras de montaje (M) y no los
agujeros de montaje (N).

Al conectar el interruptor a los tubos del
sistema de prasidn, gire el interruptor
sobre el tubo empleando una llave para
tuercas en el cuerpo hexagonal del
accionador. No apligue fuerza sobre la
caja del interruptor para hacer palanca.

La conexidn de presion estandar es de
1/4=18 NPTF. La rosca de sellado en seco
debera sellar hermeticamente contra una
nueva rosca de 1/4 NPT sin necasidad de
usar compuestos o cinta de cierre
hermético.

Para obtener conexiones alternativas de
presion, consulte la tabla 2.

Autres raccordements de pression

MONTAGE

Ne pas monter le manostat uniquement
par le raccordement de prassion. Utiliser
les trous de montage (N) et les fentes (M)
indigués a la figure 2 pour le montage du
manostat en surface.

REMARQUE : Les dispositifs ouverts
{tvpe G+Q) possddent des fentes de
mantage (M) mais pas de trous de
mantage (N}

Lors du raccordement du manostat & la
tuyautene du systéme de pression, faire
pivoter le manostal sur ke tuyau en utilisant
une clé sur le corps haxagonal de
I'actionneur, Na pas appliquer d'effet de
levier sur 'enveloppe du manostat.

Le raccordement normal de pression est
de 1/4-18 MPTE Le filelage & joint sec doit
atre étanche avec le nouveau filstage
externe de 14 NPT sans bande ou pate
d'atanchéit.

Pour d’autres raccordements de pression,
voir le tableaw 2.

Alternate Pressure Connections / Conexlones alternativas de presién /

Form |Type

Forma |Tipo Connection Conexion Raccordemant

Forme |Type

Z GNO, GNG, GRG, GRG | 14-18 NPT axternal thread Rosca externa de 154 -18 NPT Filslage axterne de 1/4-18 NPT

| 1/2-14 NPT axtamal and
114-18 MPTF mternal thread

218 GMO, GNG, GRO, GRG

Roeca externa da 1/2-14 NPT
interna da 1/4-18 HPTF

Filstage axiame da 1/2-14 NPT at
filetage interne da 1/4-18 NPTF

218 | G+0, GG

T6:20 UNF-2B

THE-20 UNF-28

7M18-20 UNF-2B

2 1992-2005 Schneider Electric All Rights Reserved ! Reservados todos los darechos [ Tous droits réserves 3
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Figure / Figura / Figure 2 : Standard Dimensions / Dimensionas estandar / Dimensions normales
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NOTE: Do not plug the 14 in.
diamater holes on Types GPe and
G5

WIRING

These pressure switches are suitable
for #12-16 AWG (1.0-2.5 mm?),
golid or stranded copper wire, Do not
usa aluminum wire. Tightan the
terminal screws 1o 6=9 Ib-in

{0.7=1 Mem). For enclosed Types
Ge, the gmundin?l“ ednhing)
provision, marked =, is located
above the snap switch on the
enclosure backplate.

The single-pols, double-throw snap
switch containg single-break contacts
offering one normally open circuit
and one normally closed circuit.
Thesa circuits are electrically
separate, but they must be used on
circuits of the same polarity. For
proper wiring, refer to the wiring
diagram on the snap switeh, not the
terminal idantification on the snap
switch.

NOTA: Ne cubra los agujeros de 6,35 mm
{144 pulg) de didmetro en los dispositivos
tipos GPe y GS»,

ALAMBRADO

Es posible utilizar un conductor de cobra
calibre 1,0 -2,5 mm?(12 =16 AWG),
sancillo o trenzadeo, con estos interruptores
de presidn. Mo uilice conductores de
aluminio, Apriate los tornillos de las
terminales en 0,7-1 Msm (69 Ibs-pulg).
En los dispositivos en gabinete tipo G=G, la
provisién de conexidn a lierfa, marcada <,
52 encuentra arriba del interruptor de
resorte en la placa posterior del gabinete.

El interruptor de resorte de un pole, doble
tiro contiene contactos de ruptura dnica
con un circuito normalmente abierto y el
otro normalmente cerrado. Estos circuitos
estan eléctricaments separados; sin
embargo, estos deben sar usados en
circuitos de la misma polaridad, Para
realizar las conexiones correctas de los
cables, consulte el diagrama de alambrado
en el interruptor de resorte, asegurandose
de no utilizar la identificacion de las
lerminales en el interruplor de resorle.

Dwal Dimensions:
N f
Dimensiones dobles: %‘—w

REMARQUE : Ne pas boucher les frous
d'un diaméire de 6,3 mm (1/4 po) sur les
lypes GP«at G5».

CABLAGE

Ces manostats conviennent & un fil de
cuivre, rigide ou toronne, de calibre 12 &
16 AWG (1,04 2,5 mm?), Ne pas utliser
des fils en gluminium, Semer les vis de
bomes au couple de 0,7 a4 1 M+sm (6 4 9 Ib-
pa). Pour les types G+G spus coffret,
l'option de mise a la terre, marg uge = est
siluée au-dessus de lNintemupteur & ressort
sUr la plaque arrigre du coffret.

Linterrupleur & ressorl unipolaire
bidirectionnel contient des contacts &
simgle ruplure offrant un circuit
narmalement auvert el un alrouit
normalement farmeé, Ces circuils sont
séparés électriquament, mais ils doivent
&ire utilisés sur des circuits de la méme
polarité. Pour obtenir un ciblage
approprié, se reparter au schéma de
ciblage sur linterrupteur & ressort, non &
l'identification des bornes sur [interrupteur
& rassort,

i 1892-2005 Schneider Electric All Rights Reserved / Reservados todos os darechos / Tous droits résarves 4



65013-101-35D
0772005

Industrial Pressure Switches
Interruptores de presion industriales
Manostats industriels

SETPOINT ADJUSTMENT

The pressure switch is factory set to
the oparating points marked on the
outside of the mechanism housing.
Cycle the switch o determine the
actual operating polnts before
readjusting.

Nonadjustable Differential—
Types GR, GS, and GT

1. While facing the switch mounted
as shown in Figure 3, place a flat-
blade screwdriver in the slols of
the range adjustment nut (A).

2. Rotate the nut toward the left to
simultaneously raise both
selpoints, or loward the right to
lower both safpoints,

Adjustable Differential—
Types GN, GP, and GQ

1. Adjust the selpoint on decreasing
pressure: Follow the procedure
for nonadjustable differantial
types.

2. Adjust the setpoint on increasing
pressure: Turn the adjusting
screw (B) clockwise to raise the
setpoint, or countarclockwise to
lower the setpoint. (This does not
affect the decreasing-pressure
setpoint.)

AJUSTE DEL PUNTO DE REFERENCIA

Elinterruptor de presidn viene ajustado de
fabrica en los puntos de funcionamiento
marcados en el exterior de la caja del
Mecanismao. Apague y vuglva a encender
el interruptor para determinar los puntos
de funcionamiento actuales antes de
volver a realizar cualquier ajuste.

Diferencial fijo—
Tipos GR, GS y GT

1. Cuando el Interruptor se monta
orientado de la manera mostrada en la
figura 3, cologue un desatornillador de
punta plana en |a ranura de la tuerca
de ajuste (A).

2. Gire la tuerca hacia la izqulerda para
aumentar simultaneameante ambos
puntos de referencia, o hacia la
derecha para disminuidos.

Diferencial ajustable—
Tipos GN, GP y GQ

1. Ajuste &l punto de referencia en la
presidn descendente: siga este
procedimiento para los tipo de
diierencial fijo.

2. Ajuste el punto de referencia an la
prasion ascendents: Gire el torillo da
ajuste (B) an sentido de las manecillas
del reloj para aumentar gl punto de
referencia o en sentido contrarlo de las
manecillas del reloj para disminuir &l
punto de referencia (esto no afecta el
punto de referencia de la presidn
descendenta).

REGLAGE DES POINTS DE CONSIGNE

Le manostat est rdglé & 'usine aux points
de consigne de fonctionnement indiqués &
l'extérieur de 'enveloppe du mécanisme,
Mattre le manastat hors puis sous tension
pour déterminer les points de
fonctionnament réels avant de refaire le

réglage.

Différentiel non réglable—
Types GR, GS et GT

1. Tout an faisant face au manostat monté
comma indique a la figure 3, placer un
tournevis a lame plate dans la fente de
[écrou de réglage (A).

2. Faire tourner 'écrou vers la gauche
pour augmenter simultanément les
deux points de consigne, ou vers la
droite pour les diminuer.

Différentiel réglable—
Types GM, GP et GQ

1. Régler e point de consigne sur la
pression descendante ; suivre la
procédure pour des types de
différentiels non réglables.

2. Régler le point de consigne sur la
pression ascendante : fourner la vis de
réglage (B) dans le sens horaire pour
augmenter le point de consigne ou
anti-horaire pour le diminuer. (Cela
n'affecte pas le point de consigne de la
pression descandanta.)

T AR AR R e st amameows
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Figure / Figura / Figure 3 : Pressure Switch Assembly / Ensamble del interruptor de presién / Assemblage du manostat

REPLACEMENT PARTS
When ordering replacement parts,

PIEZAS DE REPUESTO
Al solicitar las plezas de repuesto,

PIECES DE REGHANGE
Pour commander une piéce de rechange, il

specify the Class, Type, and Form of | especifique la clase, el lipo y la forma del | faut toujours spécifier la classe, le type et
the switch. For item numbers, referfo | interruptor. Consulte a ligura 3 para la forme de interrupteur. Pour las
Figura 3. obtener el nimero de identificacion de las | numéros des articles, consulter ia figure 3.
plezas.
Table / Tabla / Tableau 3 : Replacement Parts / Piezas de repuesto / Piéces de rechange
i Class/Clase/|Type/  |Switch Type/ Tipo de interruptor /
P !
Alr:.“ Description / Descripcién / Deseriplion Classe Tipo /T Typs dem i
Ciaphragm assemoly / Ensamble del dalragma £
2 Assemblage de membrane it RC285 GMO-, GMNG-, GRO-, GRG1
3 Chaphregm assembly / Ensamble del diafragma ¢ 0008 - P66 GHND-, GNG-, GRO-, GRG3
Assemblage de mermbrane FC287 GHO-, GNG-, GRO- GRGH
P Draphrigm assembly { Ensamble del disiragma / 9998 PC26d GHNO-, GNG-, GRO-, GRGE .
Assemblage de membrans PC268 GNOD-, GNG-, GRO-, GRGE
5 Diaphragm aclualer assambly | Ensamble del acoonador PC17T GPO-, GPG-, G50-, 858G
el didlragma ¢ Assemblage dacionneur de membrans 9098 PC178 GPO-, GPG-, G50-, GEG2
) f—— . PC270 BO0-, GOG-, GT0-, GTG1
Piston achator asssmbly | PCEFY GOO-, GOG-, GTO-, GTGR
[} Ensamble del accionador dal pietdn 998 Prara GO0 GOG- ETO- GTE3
Assamilage da I'sctanneur du plston FeoTa GOO-, GOG-, E:"ID GTG4
7 Enclogure assembly | Ensambie del gabinste [ 3048 UET Conwerts Type GO b G+G { Conviarte los dispositivos tpao

Aszemblage de coffret

G0 an G+G / Comvertit le type G+0 en GG

Elacinical equipmeant shoud be installed,
operated, serviced, and mainlained anly by
cpualilied personned ko respon sbilily is assemsd
by Schaeider Eleciric for any consequances
ariging out of the use of (g matedal,
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Thermal Relief Valve

—_— INSTRUCTIONS
.aca AVTB-RA Cooling

INSTAVTHRA
Product
AVTE-RA thermostatic water valve (reverse-acting) cpen on rise in temperature.
Application
For use in regulating water flow of cooling applications.
Maximum working pressure.. .0 232psig(16bar) Maximum test pressure. ...z 362psig (25bar)
Maximum differential pressure.: 102psi (Tbar) Maximum water temperature.: 206°F (130°C)
Installation

Install the valee with fiow in the direction indicated by the armow on the valve body. The valve can be mounted in any position. it is recommended
that a sirainer be fitted ahead of the valve. The spring housing can be removed and replaced on the valve body to make reading the scale easier.

Turm the hand knob clockwize until the valve is set at 1. Remove the 4 screws holding the spring housing to the bedy. Tum the spring housing to
the desired position and securs it in the new position.

1
1. I 2. T !%
[=X=
| G961 (24dmm)——— = g :
I B 86" (220mm)———————— = I’
003aM005s1
Q03N0053
o - - 14MPT
The entire semsor must be in contact with the fluid being If the sensor will be installed in a pockat, the free space in the sensor pocket
contrelled im order to obtain a proper reading of the should be with heat conducting compound to ensure proper heat transfer from
temperature. Avoid sharp bends in the capillary tube. the fluid to the sensor.
Mounting the Sensor Temperature Setting
]
#|
1 2 5 4 §
s “ t g ! t t f i
N : 2087) 374 5.0 734 880 ¥
[77-145°F) v 104 132 148 167
{122-184°F) 122 148 176 194 212
52-86°F (0-30'C)
T7-148°F (26-65°C)

0.7"@x8Y," (18@x210mm), 122-194°F (50.30°C)
The standard large sensor must be installed so that the  Adjust the setting by tumning the hand knob to the required reference number on the

tip is never higher than the capillary tube end. Unless valve scale. A thermometer placed near the sensor will provide a more accurate setting.
fitted wertical the RED line on the bulb and the label To increase the temperature setting, tumn the hand kncb counter-clockwize.
“UP" must face upwards. To decrease the temperature setting. turm the hand knob cockwise.

Ensure a flow past the sensor exists at all imes. A
bypass may be necessary for start-up.

Service TR To replace the thermostatic element st the valve to "1 on
the valve scale.

Remove the four screws holding the thermostatic element to
the valve. Replace element and tighten screws.

The element can be replaced with water in the system.

Spare Parts:
All spare parts are common between the AVTE heating
valve and the AVTB-RA cocling valve.

Themmostatic element 32-85°F (0-30°C).............
Thermostatic element 77-148°F (25-85°C])..

Thermostatic element 125-180°F (50-80°C). 003N0062
Should the valve seat and valve plate require Spring Housing ... .-.003MO001
cleaning after start-up, inser two screwdrivers Repair kit AVTB/RALS litems 4,5.8 & screws} 003M4006
through the two access holes and under the Repair kit AVTB/RAZD items 4,5.8 & screws) 003MN4007
cpring retainer. Push down on the screwdrivers to Repair kit ANVTB/RAZE (iterns 4,5.8 & screws).003N4008
open the valve. Heat conducting paste............. O41EDT110

Danfoss can accept no responsibilty for posaible erors in printed matenals and resarves the nght o alter s products without notice,
Al trademarks in 1his rmaterial ane propedy of the respective companies. Danfoss and Danfoss logolype are rademarks of Danfoss A5, Al rights reserved,
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Applications: = ANTE-RA is a reversa acting thermostatic
temperature controller used to regulate
the water temperature where cooling is
required. As the water temperature risas the
thermeostatic controller opens.
Typical applications could involve:

- Injection molding machines

- Compressors

» Vacuum pumps

+ Dry deaning machines
The thermostatic controller is a three part
assembly consisting of the valve body, the
thermeostatic element and an adjustment
assembly.

Data sheet AVTB-RA, Reverse Acting
Thermostatic Water Valve

Features:

- Forwater

-+ Salf-acting

- Opens on rising temperature

+ ({an be fittad in the supply or return
« Pressure range PN 16 (232 psi/16 bar)

Typical Application:
k=
@al
@
a3
IBAVAY
| v vV
1. Ol Tank | I
2. Hydraulic machinery | I
3. Heat exchangers | I
4. Cooling water supply @
5. Cooling water valve AVTE-RA
Ordering Max. Sensor Temperature
Information: Connection Capillary
Code Mo. Model {FNPT) Tube Length Tempe:ature C, I:ancge
FO F(*C)
003NG032ZRA 130(55) 32-85 (0-30)
D03N6252RA | AVTE-RA 15 /2" 100 (90) 22 77-150 (20-60)
DO3NG272RA 255(125) 125-190 (50-90)
DO3NTO32RA 130(55) 32-86 (0-30)
DO3NT252RA | AVTE-RA 20 /4" tzsoﬁmj 190 (90) 4.0 70-150 (20-60)
DO3NT272RA 255(125) 125-190 (50-90)
003NBO32ZRA 130(55) 32-86 (0-30)
D03NB252RA | AVTEB-RA 25 ™ 100 (90) 6.4 70-150 (20-60)
DO3NB272RA 255(125) 125-190 (50-90)

VDBJD222 © Danfoss 12/12 1
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Data sheet AVTB-RA, Reverse Acting
Thermostatic Water Valve a c a
Ordering Accessories Spare Parts
Information Cap. tube
(Cont.): CodeNo. Components CodeNo. Components length ft (m)
Thermostatic element
003N0056 | Capillary tube gland, 3/4" NPT 003N0075 32-85°F (0-30°C)
003N0418 | Gasket for capillary tube gland 002NOOTE '?I'?elrrsgc:‘s:taér[l:c-ﬁetlﬁznent 626
AVTBWELL | Sensor pocket, 2/4” NPT, brass -IS0°F L ] (2
" Thermostatic element
Sensor pocket, 3/47 NPT, 003N006E2
003N0053 stainlass steal 125-190°F (50-90°C)
“inciude gasket for capillary tube gland 003N4006 | For 172" | Repair set: Two diaphragms,
003N4007 | Eor 2/4° | TWO O-rings, one rubber cong,
one tube of grease and eight
003N400B | For 17 valve cover crews
002N6100 172
—| Brass AVT body and
003NT100 34 adjustment knob, less element
002NB100 1
003NO0520 | AVT spare handle
Design:
‘_ Materials, parts in contact with water:
1. Handle for temperature
setting 3 Valve body: Ms 58, hot-prassed
2. Spring housing : Other metal parts: Ms 58
:' éeq'“g spring Diaphragms: EPDM rubber
o L It. NBR rubber
5. Diaphragm g falt. . -
6. Spindle 2 for mineral oils)
7. Valve body a
8. Valve cone . Capillary tube gland: ~ NBR rubber
9. Bellows Valve cone: MNER rubber
10. Bellows stop . Valve seat: CR Mi steel
:I|;_ _f_‘ressumestem - 12 Sensor: Cu
. Temperature sensor Sensor pockat:
13. Capillary tube gland 11 : po Ms 63

Specifications:

Supply temperature range:

-12°F to 266°F (-25°Cto 130°C)

Maximum working pressure:

232 psi (16 bar)

Maximum differential pressure:

100 psi (7 bar)

Maximum test pressure:

365 psi (25 bar)

Sizing:  Exampie

Cooling water valve for temperatura regulation of a vacuum pump.
Regulation of the cil temperature is required. The sensor to be placed

horizontally.

Given

Mecessary cooling effect at full load, 34,000 ETU/h
Required oil temperatura: 113°F (45°C)

Cooling water pressure P.= 28.5 psi (2 bar)

Qutlet pressure P,= 0 psi (0 bar)

Cooling water temperature T,= 77°F (25°C)

Culet temperature T2= BAF (29°C), (AT=7"F (4°C})

VDBID222 © Danfoss 12/12 2



Data sheet AVTB-RA, Reverse Acting
Thermostatic Water Valve

Maco

Sizing:
Haating or cooling with water Nomogram showing the C,-values
G[m3/h) [US gpm]
X
R S LS 2
20 132-\\ N —} Eg
0 na - \% — - E
0w IN | by - 340000 70 /n(100KW) ;E ]
bt s = N A
P TR |/h(50kW) Tu
v e NTTORTR =t 170000 81U/h ~x7 473 w
s ORI ] 2
i B | 85000 OTU/h(25%W) ]
es | \\ N 5 5.9 E
1 G4 oo g -
08 352 NG NN {34000 sTU/n(1oKw)Y ]
08 221X \ \< N h
04 1,76 A 17000 8TU/h(5kw) -
03 1324~ LU \{\ : :
02 o088 - — »\—\\: P: e
W N RN $e00 B1U/N(1kN) &
008 035 —F— FE— NG 1
T I N a ]
& 5039 1813 36 3472 1081°F) N =
' 2 3450810 2030 % (%] g é
1. By means of the curves for heating or cooling with water the necessary amount of cooling 3 3.5-5 =
water is detected to be 8.8 gpm at AT=7°F (84-77 = 7°F) i £
Relationship between water flow and pressure drop across the valve ]
= T — 1T a— -
Sto Bas : [ — - rH I gz 24 Gt ==
6 26,4 — . f: [;,jr/ /:/45 1=
5 T R { T~ A gi> o 4 =
4 178 St ] d E
WA >, - 1 =
3132 1 H—t— 11 e ¥ ]
¥ s AT~ g
s s 14 1171
! | 2 o~ P ol -
ER R T A T .
il i 7,// ] =4 ,/5,/ ~ 07 7
AT L L 4 - :
145’;’/// L1 X,{ 4% //,—‘/// e
T A P ,'(((v A ]
it f— P i i D A . 31
08 352 — < TH T o}%rz'//’;, = ]
o sl I A L e o o
05 22 y/ﬁf A A A T gatlm>
04 176 P Lo ot J// LT T |
03 1,32 ZL 1 LL DA P 5 [ " R 3. By means of the bar chart the AVTB-RA
i : L AL T AT AT i 2 .
SP e ~/ == 111 - 20 is the appropriate valve size for the
Prap® 111 1 -1 ,/ | 3 EAG
02 o8 =T~ e =T A A ; d application.
" 1 | il ;/ o A AT o
A LA LT 1 | §= Temperature range: 77 to 150°E Code no.
01 0,44 A A Ar - # 003N7252RA will meet the requirements
1,422 2,844 4,266 7,110 [14,220] 28,440 96,68 85,37
[Psi} Due to the mounting conditions a sensor
001 002 005 03 02 03 05 1 2

4 L]
dpy [ber]
C, values = water flow in US gpm at a pressure drop Ap = 1 psi

2.In order to obtain an effective regulation, the pressure drop across the valve should be half
the entire pressure drop: 28psi (2bar) / 2= 14.22psi (1 bar). By means of the curves for the
water amount and pressure drop the necessary Cv value is detected to be 2.3 US gpm.

pocket is required. The %" brass sensor
pocket, code no. AVIBWELL is selected.
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Data sheet AVTB-RA, Reverse Acting
Thermostatic Water Valve

Setting: Relation between scale numbers 1-5 and the closing temperature. The values given are approximate.
Scale setting 1 2 3 4 5
i 1 1 | 1 1 1 1 Il ]
T T T T Ll T Ll T T 1
Closing temperature
0...30°0) 0 3 15 3 30 C
(20...60°Q) 20 35 50 0 70
(30... 100°C)30 35 55 75 a5 120
(32..85°F) 32 39 60 73 85 *F
(77..150°F) 77 95 122 140 158
(125..190°F) 125 150 176 194 210
Installation: The valve can normally be fitted in the supply
or return, in any position, provided the flow is E
always in the direction indicated by the arrow.

Elements with a small sensor @ 0.4" (9.5 mm)
(“sensor warmer”) must always have the valve
housing fitted in the return.

il

;
Sensor:
00.71"x8.26" "

(818 X 210 mm)

Y The sensor can be mounted where the system temperature is
elther warmer or colder than the temperature in the valve body

Dimenslons: Type H, H, L L L2 3 L4 a
e in{mm) | in{mm) | in{mm) | in(mm) | in(mm) | in{mm} | in(mm) |(int. thread)

AVTB-RA 15 | 8.54(217) | 5.24(133) [ 2.84(72) | 0.56(14) | 5.6(141) | 5.87(149) [ 2.95(75) | Y"NPT
AVTB-RA20 | 8.54{217} | 5.24(133) | 3.55(90) | 0.63 (16} | 6.05(154) | 645 (164) [ 3.15(80} | %" NPT
AVTB-RA 25 |8.54(227)|543(138) | 3.74(95) | 0.75(19) | 6.61 (168) | 6.57 (167) | 3.27 (83) 1" NPT

(o 217" 071" > -

- j-
5 [ 08) T 11 o)
[ !
Lt :
P -|'|=
1 |1_ : i|e = Sensor pocket
i & 28
I —— T B
x ' s o I | w © w
= |
Lywl e o+ =L | | | 3/4"NPT

L A

R 3/.

F o2
3 55 Capillary tube gland
L

AVTB-RA with internal thread
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