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Failsafe Control Unit

The Emech Failsafe Control Unit is designed for use with
Emech G1 electronic actuated control valves, and
electrically switched isolation valves.

The unit is primarily designed to minimize the possibility
of out of specification water temperature being supplied
to hose wash-down stations, and critical fluid
temperature processes.

Using dependable relay logic switching components, the
Failsafe Control Unit can be connected to temperature
and flow switches. This creates enhanced safety for
operators of hot water wash-down hoses and processes.
Steam and/or hot water isolation valves are tripped to
close (FAILSAFE) when over-temperature conditions are
detected.

Also included is a 5 amp switch-mode power supply,
suitable for powering an Emech G1 Actuator.

The unit comes in a water resistant enclosure suitable for
industrial installation.

Features

- Automatically trips actuated isolation valving for
steam and hot water at 'low-flow" or
'over-temperature' conditions.

--% Can be connected to 'emergency shut-down' (ESD)
switches to also trip actuated isolation valving in the
event of hose failures or other emergencies.

- A 'Reset' push-button on the front panel indicates the
Failsafe Control Unit is powered and operating.
This light is OFF only when there has been an over-
temperature condition, or the main power supply is
OFF. Pushing the 'Reset' button enables the safety
system to be reset after the over-temperature
condition has been resolved.
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Enables the setting of Valve System Failsafe
conditions for Fluid Temperature control.
(Includes a 24Vdc Regulated Power Supply)
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Recommended position of cable entry points.
(to be drilled and fitted with Cable Glands by Customer)

Figure 1: Emech Failsafe Control Unit

-2 A flow switch is set to close the actuated hot water
or steam isolation valving when the water demand is
BELOW the recommended minimum temperature-

controllable flow of the Emech valve.

-3 3 high visibility indicator lights for showing the status
of the controller: System Active ('Reset' button lit);
Adequate flow; Over-temperature.

-3 Includes a regulated power supply (230/110 VAC to
24VDQ). Provides up to 5 A, 24 V DC supply for the
Emech G1 Actuator and powered accessories.

- Enclosure ingress protection to IP65/NEMA 4 (with
the use of appropriate cable glands - customer

supply).
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Environmental / Standards

Ambient Temperature -10°C to +50°C (14°F to 122°F)
Ingress Protection Standard Designed to meet IP65 (equivalent to NEMA 4)

Electrical Data

Input Voltage (mains supply) 110V 60 Hz AC or 230V AC 50 Hz (switchable)
Input Current Nominal <2.6A@ 110V, <1.4 A@ 230V
Output Voltage (actuator supply) 24V DC +5% -1%
Output Current 5A
Cable Access
/At Failsafe Control Unit: )

Input Voltage; 24V DC Output; Thermal Switch Input; Flow Switch Input; Steam Isolation valve; Emergency Stop
Switches; Flow Switch Output.

Customer to drill holes and fit appropriate cable glands to suit site standards.

At Emech G1 Actuator Connection:

Power Supply 2 x M16 cable gland

Port 1- Temperature Sensor Assembly Input M8 Female 3 Pin (Sensor and Fitting supplied, part CPAC0021)
Port 2- Flow Switch Input M8 Male 3 Pin  [Cable and Fitting supplied, part CPEL0018)
Port 3- Serial Connection M8 Female 4 Pin (Cable and Fitting supplied, part CPEL0091)

Emech G1 Actuator Assembly and Electrical Connection Ports

Ve
G1 Actuator
Emech Temperature sE 32
Sensor Assembly - Port 1- Temperature
Sensor Input
< “é\‘"
Port-2- Flow Switch
Input
F3 3-Port Mixing
Valve
~ Port 3- Serial
Connection
Figure 2: G1 Actuated F3 Assembly. Figure 3: G1 Actuated F4 Assembly. Figure 4: G1 Actuator M8 Electrical
(Similar to G1 Actuated F5 Assembly). Connection Ports.
o %
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Installation Instructions

This Failsafe System is designed for or use with Emech G1 Actuated F3, F4, or F5 Mixing Valves:

1.0 Ensure the individual 'Installation, Operation and Maintenance' (IOM) Manual for the appropriate valve has been thoroughly read
prior to installation.
2.0 Ensure the IOM Manual for the G1 actuator has been thoroughly read prior to installation.

2.1 NOTE that for the G1 to be used with the Failsafe Control Unit, it must be a unit with the 'Flow Switch Input' M8 connection in
Port 2. (See Figure 4, page 2).

2.2 Emech supply a connection cable with an M8 plug to run between the G1 Port 2 and the Failsafe Control Unit (Part CPEL0018).
See the electrical wiring diagram shown on page 5.

CAUTION!

3.0 A hydraulic circuit needs to be designed to ensure the appropriate safety and performance is achieved for each customer
application. Emech has Application Notes that show typical circuits, but these can only be used as a guide for the system
designer. (See http://www.emechcontrol.com/applications.html). A typical hose station circuit is shown on page 7.

Thermal Switch Installation:

4.0 The Thermal Switch should to be installed within 1m of the valve outlet. The probe housing ought to be immersed in the pipe
flow to ensure rapid and effective heat transfer (see Figure 4. page 6). Installation through a socket welded to a swept bend in
the pipework is one way to achieve this.

4.1 The Thermal Switch is to be screwed into a 2" BSPP socket welded in the pipe-work. Emech Thermal Switches are available with
other types of pipe connections. Note that the 2" BSPT sensor will screw securely into a 2" NPT or NPSM fitting as the thread
dimensions are an adequate match.

4.2 The set-point for the tripping of the hot water (or steam) isolation valve can be set by adjusting the dial knob in the enclosure
(see Figure 5. page 6).

4.3 It is usual to set the Thermal Switch 9-18°F (5-10°C) above the normal operating temperature to minimize tripping that may occur
through short period temperature variations.

4.3 Connect the thermal switch with appropriate cabling to the Failsafe Control Unit as per the electrical wiring diagram shown on
page 5.

Flow Switch Installation:

5.0 The Flow Switch ought to be installed about 2-4m from the mixing-valve outlet, and BEFORE any draw off points.

5.1 The Flow Switch has been factory set by Emech to switch at the minimum temperature-controllable flow of the specific Emech
control valve used in the system. See Table 1. below for the nominal minimum temperature-controllable flows per valve size.
Contact Emech for solutions at other flows.

5.2 Connect the flow switch with appropriate cabling to the Failsafe Control Unit as per the electrical wiring diagram shown on pg 5.

Table 1: Emech Valve Size and Specifications

/~ 3-Port Mixing Valves ™\
Valve Figure Number F3 F3 F3 F3 F4 F5 F5 F5
Nominal Valve Size U.S (Inch) 3/4" 1" 11/2" 2" 3" 1" 11/2" 2"
Metric (mm) 20mm  25mm 40mm 50mm 80mm 25mm 40mm 50mm
Flanged Valve
Inlet/Outlet Size U.S. (Inch) 3/4"x1" 1"x1-1/4" 1-1/2"x1-1/2" 2"x2-1/2"| 3"x3" 1"x1-1/4"  1-1/2"x1-1/2" 2"x2-1/2"
Metric (mm) 20x25 25x32 40x40 50x65 80x80 25x32 40x40 50x65
Pressure Rating U.S. (psi @ 212F) 145 145 145 145 110 (psi @ 482F) 145 145 145
Metric (bar @ 100C) 10 10 10 10 7.6 (bar @ 250C) 10 10 10
Flow Co-efficient - Mixing Cv 8.1 12.5 19.6 47.5 144 8 13.3 26.6
Kv 7 10.9 17 41.3 125 6.8 11.9 23
Flow at given pressure drop USgpm @ 29 psi dP 44 68 106 257 778 42 74 143
(dP) across the valve Lpm @ 2 bar dp 165 257 401 973 2946 160 280 542
Nominal Minimum Mixing Flow USgpm 0.9 4 6 20 53 4 6 20
for temperature control.
(contact Emech for low flow Lpm 4 18 26 70 200 18 26 70
applications)
Weight Valve Only Ibs 4 55 11 22 100 55 11 22
kg 2 2.5 5 10 45.5 2.5 5 10
Weight Valve + G1* Actuator Ibs 23 24.5 30 49 117 24.5 30 49
kg 10.5 11 13.6 22.2 43 11 13.6 22.2
U Emech A G1.2 G1.2 G1.2 G1.3 G1.3 G1.2 G1.2 G1.3 J
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Commissioning

CAUTION!

As customer systems are designed by others, the commissioning notes below are a general guide only. A commissioning strategy
ought to be designed, and implemented for each system type by the system designer.

1.0 The mixing valve and actuator assembly is usually factory set specifically for applications with the Failsafe Control Unit. The
assembly usually will be supplied with the valve in the closed position, and this ought to be confirmed prior to commissioning.
1.1 When used with the Failsafe Control Unit the G1 actuator software settings are standard except for two 'Controller' property

values. These settings are accessible using the 'Emech Config' software program:
Controller > 'FlowGainThreshold' is set to o.
Controller > 'FlowGainFactor' is set to o.
1.2 For tuning of the operating control gains on the G1 actuator, consult the G1 IOM, or contact Emech Control.

2.0 With the hot water or steam supply manually isolated, but the cold water supply available, switch on the power supply to the
Failsafe Control Unit 'ON'.

2.1 The G1 actuator will begin to control to the temperature set point as soon as the flow switch closes, which indicates there is a
demand for flow above the 'minimum temperature-controllable flow'.

2.2 The actuated hot water or steam isolation valve ought to open at the same time as the flow switch activates.

2.3 Start and stop the demand flow to check that the flow switch is switching at or above the correct 'minimum temperature-

controllable flow', and the actuated hot water or steam isolation valve closes when the flow switch deactivates.
3.0 Check the setting on the thermal switch is correct (9-18°F (5-10°C) above the highest required set-point).

4.0 Ease open the hot water or steam supply at the manual isolation valve, while there is a typical demand flow (e.g. 1hose ina
multi-hose station set-up).

5.0 The G1 actuator will be controlling to the desired temperature set-point. Check the output temperature is stable and accurate.

6.0 To check the thermal switch is working correctly, lower the set-point at the switch until the switch trips, and the actuated hot
water or steam isolation valve will close. Simultaneously the orange 'Over Temperature' indicator lamp on the front panel of the
Failsafe Control Unit will be lit, and the red 'Reset’ push button will become un-lit.

6.1 The 'Reset’ push-button on the front panel indicates the Failsafe Control Unit is powered and operating. This light is OFF only
when there has been an over-temperature condition, or the main power supply is OFF. Pushing the 'Reset' button enables the
safety system to be reset after the over-temperature condition has been resolved.

6.2 Return the thermal switch set-point to the desired setting.

7.0 Operate the system over the expected flow range (low to high flow) to ensure stable and accurate temperature control is
attained.

7.1 Particularly trial the operation at the highest expected demand flows, stop the flow, then after a 5 second delay operate at the

lowest expected demand flow. The water temperature ought to stabilize and be accurate within a short time period. If there is
significant inaccuracy, or instability, the G1 actuator control gains may need to be modified.

8.0 If ESD's (emergency shut-down devices, e.g. switches) are used, trial the effectiveness of these to close the actuated hot water
or steam isolation valve.

CAUTION!

9.0 Consider other normal operating or UPSET conditions that may occur for the particular system (e.g. sudden loss of water
pressure, or power failure), and test that the system fails safely under these conditions.
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Switch Accessories

Part CPACo031 Emech Aquastat Thermal Switch

-

Dial type adjustment to set switching
temperature. The units are degrees
Celcius (C), and shown set to 75°C.

Swept bend in

pipe-work \

Copper probe )
housing 3-wire

terminal

1/8"BSPT
Thread.

" T AT e

Cable gland —»

Figure 5: Terminal and dial
adjustment (cover removed).

Figure 4: Recommended Installation
of Aquastat in a swept bend.

-

Figure 6: Emech Aquastat
Thermal Switch Assembly

Part CPACo032 Emech Flow Switch (paddle type)

-

direction.

Figure 7: Emech Flow Switch.

-

Terminal head with
flying leads shown.

Stainless steel body with RJT hygienic
style end connections.

Contact Emech for alternative body
and end connection types.

Arrows indicating flow

/
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emech LEGAL DISCLAIMER

Emech's products are capable of being used in many different types of industrial applications and operating environments.
Consequently, Emech is only able to provide general guidelines concerning the suitability and use of its products. It is not
possible for Emech to provide specific guidelines for specific applications and operating environments simply because there
are too many of them. Therefore, proper selection of a specific product for a specific application and operating environment,
and its compatibility with other equipment to which it is attached, is the customer's responsibility. The customer must
assume the ultimate responsibility for the proper sizing, selection, compatibility, installation and operation of Emech
products. All operating parameters should be validated for the customer's application by a professional engineer, qualified
installer or by another technical expert. Emech does not warrant the performance of its products or their suitability for a
particular purpose.

Although the information is believed to be accurate, Emech accepts no liability for any errors or omissions. Emech has
endeavored to provide timely information but it cannot represent that the information is complete. The information shall not
be deemed a warranty, representation or guarantee concerning a product's suitability or fitness for a customer's specific
purpose. Emech does not warrant the information or any particular benefits that the customer will derive. It is the
customer's responsibility to determine the suitability for its own use of the products described herein. The customer must
make its own independent judgement and assessment and should not rely upon any opinions, interpretations, statements,
assurances or representations given.

Because Emech is continually improving and upgrading its products, the specifications, dimensions and information
contained herein are subject to change without notice. This information is intended to provide general guidance to the
customer. For specific guidance or support, contact Emech or its authorised representative.

Installation is entirely at the customer's risk. Emech accepts no liability for direct, indirect, incidental, special, or
consequential damages resulting from the customer's failure to follow Emech's warnings, instructions and procedures or
such other procedures generally applicable to equipment of the same type. The foregoing limitation

extends to damages to person or property as well as loss of profits, loss of products, loss of operations, the cost of
alternative arrangements and loss of time, whether incurred by the customer, its employees or a third party.

Emech products should be installed by qualified technicians only. Do not attempt installation unless you are a qualified
technician. Emech accepts no liability for damages resulting from faulty installation.

Information in this document shall not be deemed a warranty, representation or guarantee nor shall such information extend
or expand Emech's obligations under its standard product warranty. Refer to the Emech warranty or contact Emech or its
authorised representative for further details.

Contact details Distributor contact:
Website: www.emechcontrol.com

E-mail: info@emechcontrol.com

Phone: +64 9 3070700

Free call : USA: 1866 583 9248

Australia: 1800 029 876
New Zealand: 0800 893 070

Copyright 2005 Emech Control Limited.
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