MONITROL

Valves for INTELLIGENT CONTROL & MONITORING of energy

transfer fluids for Flow, Pressure and Temperature in Energy Management

Systems within District / Campus, Industrial and HVAC applications
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WHAT IS (@DNITE’DL?

Monitrol is a turn-key fluid control system including a globe style control valve, a variety of BUILT IN SENSORS FOR FLOW, PRESSURE AND
TEMPERATURE, a High Precision Electric Actuator, along with controller and an easy to use TOUCH SCREEN INTERFACE. Monitrol can manage up
to three variables (sensors), simultaneously with its control logic. FLEXIBILITY allows the control logic in Monitrol to be bypassed if that is desired. A

Building Management System can still maintain all control and just make use of the sensor information if that is desired. A full range of 1/0 signals,

feedback and modbus TCP communications are standard.

Compound Control Loop Strategies

In many applications there is more than one variable that is influential in the desired control. The Monitrol can manage
two or even three variables at once with a single control strategy in a variety of ways. Here are just a few examples

CASCADE CONTROL - In a heat exchanger where the influence
control valve is regulating steam, the fluid being heated becomes
the main temperature variable. However pressure in the jacket
of the heat exchanger, which can change will also influence this
temperature. For this a second loop based on pressure is included
jointly in the control of the valve.

DYNAMIC LOAD BALANCING - With this control strategy up
to three variables can be used. The primary control loop uses a
unique combination of Feedback and Feedforward control. The
typical application for this in District / Campus Energy and HVAC is
in controlling the primary and secondary side of the Energy Transfer

Stations (ETS) that serve air handlers and VAV Boxes. The Feedforward
contribution is a measurement of the downstream load, typically flow
and is the largest influencer in the equation - largely proportional.
The Feedback contribution is the actual controlled variable -
temperature - at the outlet of the heat exchanger to ensure desired
Delta-Tis maintained. This feedback is predominantly integral control
logic. By monitoring downstream loads and using a Feedforward
algorithm, we ensure that the heat exchanger is never starved while
trying to maintain acceptable Delta-T control. A cascade control
element of flow can be used for the function of a traditional PICV
to eliminate the upsets of pressure fluctuations so constant flow is
maintained when desired. (see diagram page 6)




The Product is a Highly Configurable

& can take on different forms.

TEMPERATURE REGULATOR - Using the integral remote sensor
on a separate flow stream that the control valve is influencing (a
secondary system) or directly in the flow stream connected to the
control valve as in the case when installed on the outlet side of a heat
exchanger, the MON-RG Temperature Regulator is extremely effective
at replacing traditional self-contained temperature regulators. The
result is great response times, better accuracy, easy and precise control
of set point, positive displayed indications and feedback to the building

management system used with 2-way or 3-way control valves.

PRESSURE REGULATOR - With a built in Pressure sensor,
you can control the up-stream pressure of the flow stream (Back-
Pressure Regulator), or down-stream pressure of the flow stream
(traditional PRV).

Each valve has two pressure taps upstream or down stream for this
function. Incredibly accurate pressure control with a full range of set
points under all load conditions is the result.

With Integral Local and/or Remote Pressure Sensors, a precise
Differential Regulator (DPCV) for a specific part of the piping
system is yet another configuration.

A new category of valves . . . ([FMCV) FLOW METERING CONTROL VALVES

There are two distinctly different versions with differing technologies. One serves as a very accurate flow metering
flow control valve. The other provides reasonably accurate information about flow to a Building Management

System (BMS]) for monitoring load contral decision making.

This version of the product has a Magnetic Flow Meter and flow
straightening tube as integral parts of the Monitrol assembly.
Flow control accuracy is specified at +0.5%.

This version of the product uses a lower cost method of Flow
Calculation with differential pressure, the known Cv of the valve
and specific gravity of the controlled fluid to calculate flow. Flow
control accuracy is specified at +1.6%.




A FAMILY OF CONTROLLERS

FOR A WIDE RANGE INDUSTRIAL & HVAC APPLICATIONS

/

Industrial District
Control Cooling and
Applications Heating

Network Commercial
Pressure Steam Fired
Control Water Heaters

The DAC 2300 series is a family of
controllers which feature a new
generation of industrial grade
hardware running on Android™
0OS. The advantage? A powerful
controller with an intuitive interface
which is ready to accommodate the
innovations of afast pace developing
world of communication. Using
a menu-driven navigation and a
wizard-like set-up, all pages can be
easily accessed and all parameters
tuned without disrupting the
process.

The DAC2300's ability to allow access
to all relevant parameters on the
fly ensures a seamless integration
within any process. Users can focus
on their application instead of

becoming programmers.

The DAC 2300 family of controllers
communicate meaningful
information which can be used to
optimize the integration of complex
control schemes, such as multi-
loop control. The controller carries
out its communications using a
combination of both analog signals
as well as digitally via MODBUS/TCP.

)

CONTROLLER SERIES

VALVE SERIES

DAC 2330—SINGLE LOOP PICV CONTROL LOGP.......mervvvieirerreeiseseressissesessessssnns
DAC 2331—SINGLE LOOP PID CONTROL LOOP W,/ FEED-FORWARD.............ccone.
DAC 2340—COMPOUND PID / PICV CONTROL W/ FEED-FORWARD............ccc...
DAC 2341—DUAL LOOP CASCADE PID CONTROL W/ FEED-FORWARD..............
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DAC 2330 TYPICAL APPLICATIONS
« District Cooling and District Energy

+ Municipal Zone Control

FEATURES:

« PICV Control Loop with Adaptive Control Logic

6 Isolated Analog Inputs / 2 Isolated Analog Output -
Configurable for Split and Full range

+ Accepts both Voltage and Current Signals

« ModBus TCP enabled, easily integrates with Building
Management Systems (BMS)

+ On-screen Alarms

« Non-Volatile Memory

« AC100V ~ 230V or DC 24V

» Data Log Function

« On The Fly Editing of all Parameters

+ On Screen Monitoring

The DAC 2330 controller interfaces between a MON-FM or MON-
DP flow metering control valve. The MON-FM uses direct flow
measurement from an integral magnetic flow meter while the
MON-DP uses two pressure sensors and a variable orifice flow
calculation. The combination of the DAC 2330 and MON-FM or
MON-DP provide unparalleled response, control accuracy and
absolute flow feed-back to the supervisory control or building

management system.

The maximum flow rate throughout a control node is easily
assigned using the touch screen interface. Combined with the
pressure independent performance this feature ensures that the
network remains balanced at both partial and full loads.

DAC 2340 TYPICAL APPLICATIONS

« Heat Transfer Control Application
« Control Applications with Flow Monitoring Requirement

FEATURES:

« PID Loop + PICV Loop in a Cascade Mode.

+ Optional Feed-Forward Input Capability when proportional
load-based variables are available.

« Adaptive Auto-Tune

6 Isolated Analog Inputs / 2 Isolated Analog Output -
Configurable for Split and full Range

+ Accepts both Voltage and Current Signals

« ModBus TCP Enabled

« On-screen Alarms

« Non-Volatile memory

+ AC100V ~ 230V or DC 24V

+ Data Log Function

« On the Fly access to process parameters

+ On Screen Monitoring

« Flow Correction Algorithm Enabled

In dealing with the control of more than one variable in a
process, compound loops are a necessary strategy. The DAC
2340 is designed to operate with Monitrol MON-DP and MON-
FM two way control valve assemblies with varying network
pressures.

The first control loop is based on a PID algorithm with optional
Feed-Forward. Its output, which is based on a temperature set
point, is then routed through a second PICV algorithm to ensure
pressure independence & constant balance at partial & full loads.




MON-FM & MON-DP Typical Dynamic Load Balancing Control Strategy

FEEDFORWARD

Internal Control Logic of Monitrol A patent pending proprietary algorithm FEEDFORWARD \
for Flow Control which uses prediction to
correct for installed flow curves
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This is just one of a dozen or so

Pvq % Adaptive examples of a typical secondary
PID Accuracy side system. The Monitrol can
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Control Control of many predictive process
variables that may be available
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Balancing control algorithm.
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A patent pending proprietary algorithm for
Flow Control which uses prediction to correct
for installed flow curves

These energy saving devices deploy advanced control strategies such as ‘DYNAMIC LOAD CONTROL' with adaptive tuning, offering the new
Gold Standard in performance while achieving all goals of OPTIMAL ENERGY SAVINGS AND BUILDING COMFORT as intended under all
operating conditions. You can now finally MAINTAIN HIGH AND STABLE AT’S on your coils and HEX without starving loads in the full range
of dynamic demands your system was designed for, and without constant intervention! These strategies are embedded in Monitrol™ and
monitored by your current BMS platform. Monitrol™ directly captures all relevant flow, pressure and temperature variables.
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Typically used in conjunction with the Monitrol MON-RG control
valve, this combination will provide for pressure regulation,
back pressure regulation or temperature regulation. The
optional Feed-Forward control is utilized to account for external
downstream load disturbances affecting a given process when
an appropriate proportional variable is available. With feed-
forward control, disturbances are measured and accounted
for before they have time to significantly impact operations.
Keeping with its high standards, users can select the weight of
the feed-forward algorithm and hence change its impact on the
command output.

TYPICAL APPLICATIONS

+ Heat Transfer Control Application
« Desuperheating

+ Network Pressure Control

+ Simple Temperature Control

« Level Control

DAC 2331 ENeidls:

PID controllers have become standard components in industry.

The intuitive nature of the DAC 2331 controller coupled with the
ability to access all its parameters while in operation position it as
a new breed of stand alone controller.

DAC 2331 / DAC 2341

FEATURES:

+ PID Single Loop Control (DAC 2331 only)

+ PID Dual Loop Control (DAC 2341 only)

« Optional Input for Weighted Feed-Forward Control

- Adaptive Auto-Tune

+ 6 lsolated Analog Inputs / 2 Isolated Analog Output -
Configurable for Split and full Range

« Accepts both Voltage and Current Signals

« Dual Analog outputs for staged or load leveling control

« ModBus TCP Enabled

« Comprehensive menu of selectable Alarms with outputs

+ Non-Volatile memory

+ AC100V ~ 230V or DC 24V

» Data Log Function

« On the Fly access to process parameters

+ On Screen Monitoring

DAC 2341 IhiAas

In the Dual Loop version of this controller a typical application
might have temperature as the primary variable in the control
loop and pressure as the influential secondary cascade loop as
would be commonin a steam fired shell and tube heat exchanger
for water heating. Meanwhile, the absolute flow of the heated
water would be an ideal feed forward variable to use indicating
proportional load change.
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