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SECTION 1. SAFETY CONSIDERATIONS

IMPORTANT!

Read the complete installation instructions BEFORE using this equipment. Failure to read
and follow all safety information and operating instructions can result in death, serious
personal injury, property damage, or damages to the equipment. Keep this guide for future
reference.

Accidental scalding from hot water is a greater risk in certain facilities, including:
e Homes For The Physically or Mentally Disabled
e Hospitals
e Nursing Homes and Assisted Living Facilities
e Foster And Child Care Facilities

Potable hot water should be no more than 110°F when used for bathing or other personal use
anywhere contact with hot water may be slower, or the danger of hot water contact is greater.

IMPORTANT!

o Always follow local code requirements and the rulings of authorities having
jurisdiction.

e Thermostatically controlled mixing valves must be used in the design of the potable
hot water system.

o Good engineering practice mandates that thermostatically controlled mixing valves
are set at 120°F or less to keep the delivered water temperature below scalding
temperatures. It only takes five seconds of skin contact with 140°F water to cause a
second degree burn. You must protect against high water temperatures in all sinks,
tubs, showers and other points of hot water contact.

AWARNING!

e |If the information in these instructions is not followed exactly, a fire or explosion may
result causing property damage, personal injury or death. Never store or use gasoline or
other flammable vapors and liquids near this or any other appliance.

Installation and service must be performed by a qualified installer, or service agency who
must read and follow the manual before installing, servicing, or removing the unit.

e Improper installation, adjustment, alteration, service or maintenance can cause property

damage, personal injury, exposure to hazardous materials, or death. Never not use
matches, candles, flames, or other sources of ignition to check for gas leaks.

e Fluids under pressure may cause injury to personnel or damage to equipment
when released. Be sure to shut off all incoming and outgoing water shutoff valves
and carefully decrease all trapped pressures to zero before performing
maintenance.

e The electrical connection cover must be installed at all times, except during
maintenance.

e A disconnect switch must be installed at the electrical service connection per
local codes.
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IMPORTANT!

This manual contains information required for the installation, operation and maintenance of

the Lync AEGIS HEAT EXCHANGER Module. Read and follow the information in this and all
other provided instructions, labels and markings before installing, operating or servicing this

equipment.

1.1. General Warnings

Read the following before continuing:
e This manual is an integral part of the product and must be kept for consultation.
e The unit must not be used with functions other than those described.
e Before continuing, check the application limits.
e The company reserves the right to change the composition of its products without notice.

1.2. Safety Precautions

e Use the module only within the intended operating limits.

¢ Make sure cables for the probes and the power supply are kept separate without
twisting.

For applications in especially critical industrial environments, it may be useful to use
network filters.

Disconnect all electrical connections before starting any maintenance work. As with any
electrical product, care should be taken to guard against the potential risk of fire, electric
shock, and injury to persons.

L-OMM-020_0B « 10/30/2024 Technical Support * (800) 433-5654 + Mon-Fri, 8 am -5 pm EST 4 of 36
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SECTION2.INTRODUCTION

The Aegis Heat Exchanger Module is designed to supply domestic hot water as part of a Lync
Aegis heat pump water heater system. The Heat Exchanger Module serves several key
functions:

¢ Provides flexible flow conditions to HP which can minimize cycling and improve
efficiency

e Protects refrigerant loop gas cooler against potential degradation from incoming city
water

e Allow a glycol primary loop for outdoor air-source installations in freezing conditions
white providing double-wall separation

The Heat Exchanger Module is designed in-house with HP selection criteria to reduce
engineering time and complexity versus ‘stick built’ alternatives. It is manufactured with quality
WATTS components to provide true single point accountability.

2.1 Models

The Heat Exchanger comes in two versions: single heat exchanger for use with Aegis 250 units,
and dual heat exchanger for Aegis 350 and 500 units.

The model, serial number, voltage, and maximum working pressure are shown on labels affixed
to the machine.

LYNC®
AEGIS INTERMEDIATE SKID

MODEL NO. SERIAL NUMBER MFGC. DATE
LC3.5CMI-LC5.0CM | F012345 03-2024
WORKING PRESSUR
INPUT INPUT
< bx HYDROSTATIC TkEST)
350,000-500,000 100-150 150(225) 1034 (1551)
ELECTRICAL VOLTS PHA SE Hz AMPS
_ 120 50/80 10
& L MFG, BY WATTS FORT WORTH, TX
ync WWW.LYNCEYWATTS COM
L wtre ASSEMBLED IN THE USA

Figure 1 — Example Heat Exchanger Module Data Label

2.2 Main Components \

The Aegis Heat Exchanger Module is divided into two halves, a primary (closed) loop
back to the heat pump, and a secondary (domestic hot water) loop that feeds the
storage tanks. Each loop has one constant speed pump. The flow in the loops is varied
by a motorized valve to maintain the desired temperature in the loop. Other required
primary and secondary system components, such as strainers, relief valves, expansion
tank, isolation valves, unions, a thermowell, and filling/discharge points are also
included.

L-OMM-020_0B « 10/30/2024 Technical Support « (800) 433-5654 < Mon-Fri, 8 am -5 pm EST 5 0of 36
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Figure 2 — Mark Il Heat Exchanger Module Major Components

2.3 Unit Control

The primary and secondary loop temperatures are controlled by adjusting the water
flow rate through the use of modulating valves. The Aegis is responsible for sending
control signals to these valves as well as communicating with all required temperature
sensors. Descriptions of the Aegis wiring and control points may be found in L-OMM-
013 Lync Aegis Electronic Controller Manual.

Additionally, the Aegis heat pump control manages the circulation of water in order to
ensure that the correct temperature rise in the system is maintained. This will determine
the need for hot water recovery by monitoring the water temperature in the storage
tanks.

2.4 Sequence Of Operation

The hot water storage tanks used in this heating system must be equipped with the provided
temperature sensors, or other sensors meeting requirements for a NTC 10k temperature
sensor. The (BT1) sensor (cold side probe) is placed in the bottom of the first storage, near cold
return water connection. The BT2 sensor (hot side probe) is located in the top of the last storage
tank in the series, near the supply outlet.

The BT3 sensor is located on the outlet of the external heat exchanger and is used to
control the temperature rise across the Heat Exchanger Module. Installation of BT1, BT2,
and BT3 probes must be done by the installer prior to operation.

L-OMM-020_0B « 10/30/2024 Technical Support « (800) 433-5654 < Mon-Fri, 8 am -5 pm EST 6 of 36
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Figure 3: Probe Locations

When the temperature probe BT1 reaches the value "Set point unit ON", (set point (ST03)
minus differential (ST04)), the unit will be turned on. The unit will continue to heat the water to
the set temperature as long as the temperature BT1 remains below the “Set point unit OFF”
value (ST03). Once BT1 reaches "Set point unit OFF" the unit will be turned off.

The heat pump’s outlet sensor will control the primary loop to a fixed temperature setpoint
STO01, modulating the primary side valve and flow rate to maintain outlet temperature.

The Aegis also manages the secondary valve (domestic hot water loop) position according to
the BT3 probe. The BT3 probe measures the temperature out of the heat exchanger module
and into the storage tanks. This temperature is controlled by STO1 plus an offset setpoint SP02.
For the Mark Il heat exchanger module this offset is set to -10°F. For example, if STO1 is set to
170°F and offset SP02 is -10°F, the secondary loop valve will control to a setpoint of 160°F into
the storage tanks. Please see Aegis Electronic Controller Manual (L-OMM-013) for further
details.

L-OMM-020_0B « 10/30/2024 Technical Support « (800) 433-5654 < Mon-Fri, 8 am -5 pm EST 7 of 36
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SECTION 3. INSTALLATION

The Aegis Heat Exchanger Module is available in indoor and outdoor versions. The outdoor
configuration includes a sheet metal enclosure to protect against rain. If freezing conditions are
expected, an appropriate glycol-water solution must be used to prevent accidental freeze
damage when the heat pump is not operating. Lync recommends no greater than 40% glycol in
any application due to potential viscosity and corrosion concerns. For specific recommendations
on glycol types, fill percentages, and specific heat changes, contact your glycol manufacturer.

The following must be taken into account when choosing where to install and connect the unit:
e size and origin of the hydraulic piping
e |ocation of the power supply
e accessibility for maintenance or repairs
o stability of the support surface
e orientation and exposure to solar radiation
e possible sound reverberation

The clearances specified in the dimensional drawing of the unit MUST be followed. The unit
must always be anchored to the ground.

The Heat Exchanger Module ships pre-assembled on a skid base. Housekeeping pads are not
required for Heat Exchanger Module installation. The unit must be installed flat and horizontally.

The Heat Exchanger Module should never be installed in the same location where chemicals
are stored. Examples of such chemicals are ice melting salt and chlorine for pool treatment.
This is not an exhaustive list. If there are any questions about the unit’s suitability for a
particular environment, contact your local Lync representative.

3.1 Spaces For Installation

The spaces needed to accommodate the unit are shown on dimensional drawings AP-L-1086
for the single unit and AP-L-1088 for the dual unit, available at lyncbywatts.com.

It is advisable to leave sufficient space between the units for removing their larger components
such as the exchangers and pumps.

3.2 Storage

The Heat Exchanger Module is drained of water prior to shipping. Small amounts of water may
remain behind in the piping and in the heat exchanger(s). When transporting and storing the
Heat Exchanger Module prior to installation, it must remain in storage that does not experience
freezing temperatures to prevent damage to the unit.

3.3 Lifting And Transport

While unloading and positioning the unit, take extreme care to avoid sudden, violent
movements. Avoid applying force to components of the machine. The unit may be lifted using
assistance from a forklift, inserting the lifting forks in the lifting pallet (see Figure 4).

L-OMM-020_0B « 10/30/2024 Technical Support « (800) 433-5654 < Mon-Fri, 8 am -5 pm EST 8 of 36
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Figure 4: Lifting the Unit with Forklift

3.4 Available Pump Head

The table below shows available pump heat for each Aegis model under the highest expected
flow conditions.

Model Available Pressure, Primary Available Pressure,
Side (ft head) Secondary Side (ft head)
Aegis A 250 20.6 30.2
Aegis A 350 23.2 27.4
Aegis A 500 17.8 20.3
Aegis W 250 37.5 32.9
Aegis W 350 35.2 30.1
Aegis W 500 30.9 24.8

3.5 General Recommendations For Hydraulic Connection

AWARNING!

The units may produce hot water at temperatures as high as 194°F (90°C). All hydronic
components must be selected for this temperature.

When setting up the hydraulic circuit for the Heat Exchanger Module, users should use the tips
and steps below, and remain in compliance with national and local regulations. Lync
recommends users connect the piping to the heat pumps using flexible joints in order to
minimize vibrations and compensate for thermal expansion.

Install the following components on the piping:

L-OMM-020_0B « 10/30/2024 Technical Support « (800) 433-5654 < Mon-Fri, 8 am -5 pm EST 9 of 36
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e Stop cocks, temperature and pressure indicators for maintenance and inspection.

e Sample points on the input and output pipes to read the temperature, if temperature

indicators are not present.

e Shut-off valves to isolate the unit from the circuit.

e Use metal mesh filters with openings 1/16" (1 mm) or less on the exchanger inlet pipe to

protect the exchanger against slag or impurities in the pipes.

e Air eliminators must be installed at the highest parts of the hydraulic circuit in order to

allow excess air to be released.

e Use the expansion tank and automatic charging valve to maintain the system pressure

and to compensate for thermal expansion.

¢ Drain valves and where necessary, drain the tank to empty the system for maintenance

operations or seasonal breaks.

IMPORTANT!

A safety relief valve is installed on the primary side of the Heat Exchanger Module. If an

over-pressure condition should arise in the system, this allows the system to be drained to
prevent an explosion. Always connect the discharge pipe to a drain with a diameter no less
than that of the valve opening and direct it towards the areas where the discharge cannot

harm anyone.

3.5.1 Recommended Hydraulic Circuit

by WATTS
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Thermometer: Used for capacity checks and operation monitoring.
Water pressure gauge: Checks operating status.
Valve: For cleaning the heat exchanger and/or replacing unit.

Flexible joint: Prevents vibrations through system piping.

Check valves: Must be installed when installing multiple heat pumps.

Air elimination valve: Install this at the highest point in the piping where air may accumulate.

W P N REWwWwN R

Water piping: Water piping work must be done by a qualified installer.

10. Drain valve: Drains off the water from the system during servicing.

Strainer (60 mesh or more): Install strainer at the inlet port to avoid any foreign matter entering the unit.

Figure 5: Recommended Water Piping
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3.5.2 Key Considerations For Water Piping

Water quality: It is important to check in advance whether the feed water and hot water have
good quality. Be sure to use water within the ranges specified in Section 3.7.

If solid matter such as sand piping debris, scale deposits, or floating suspended solids (i.e., any
corrosion product in the water), the heat-transfer surface of the heat exchanger is directly
attacked by water flow, and corrosion may be created. In order to avoid such corrosion by these
substances, be sure to fit a cleanable strainer (60 mesh /0.25mm or smaller) at the water inlet
port of the unit to remove any debris.

Depending on the type of metal, certain metals may cause localized corrosion when they make
contact with each other. Including non-conductive materials between metals the metals can limit
corrosion.

Water piping should have no leaks or air intrusion. If air is introduced at the suction side of
pumps, the pump may create excess noise and performance may decrease.

For units exposed to freezing temperatures, take precautions to prevent the freezing of piping.

NOTE: Aegis A has a freeze protection function, but Aegis W does not. For any outdoor
piping that may experience freezing conditions it is recommended to include a proper glycol
mixture in the primary loop in case of power loss if the piping will be exposed to freezing
temperatures. Contact your glycol supplier for further details on freeze protection.

Units installed indoors or in warmer climates should NOT have glycol included in the mixture.

| 3.6 Hydraulic Connection To The Heat Pump

IMPORTANT!

The primary circuit should be set up in such a way as to guarantee a constant flow of water
to the exchanger in all operating conditions. If this is not the case, there is a risk of refrigerant
returning to the compressor input in a liquid state, which could damage the compressor.

AWARNING!
Do not operate hydraulic connections with open flame near or inside the unit.

IMPORTANT!

To ensure the correct operation of each pump on the machine:

* Before starting, check that the pump shatft rotates freely, without mechanical impediments.
* Do NOT run the pump dry, unprimed, and below the minimum nominal water flow rate.

* Do NOT operate the pump with closed shut-off valves, on the suction and delivery side.

* NEVER use the pump when cavitation occurs.

« It is mandatory to fill and bleed the hydraulic circuit correctly before starting the pump.

| 3.7 Water Composition

Dissolved substances in the water can cause damage to the heat exchangers. It is mandatory
to verify that the water parameters comply with this table:

L-OMM-020_0B « 10/30/2024 Technical Support « (800) 433-5654 < Mon-Fri, 8 am -5 pm EST 11 of 36
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Total hardness

1.2 to 3.5 grains/gal
[2.0to0 6.0 °F]

Langelier index

-04to+04

pH

7.5t0 8.5

Electrical conductivity

10 to 500 QS/cm

Organic element

Hydrogen carbonate (HCO3-)

70 to 300 ppm

Sulphates (S04 %) <50 ppm
Hydrogen carbonate / Sulphates (HCOs/S0,%) >1
Chlorides ( Cl-) <50 ppm
Nitrates (NO3-) <50 ppm
Sulphuric acid (H2S) < 0.05 ppm
Ammonia (NH3) < 0.05 ppm
Sulphites (SO3), free chlorine (CI2) <1 ppm
Carbon dioxide (CO2) <5 ppm
Metal cations < 0.2 ppm
Manganese ions ( Mn**) < 0.1 ppm
Iron ions ( Fe?*, Fe®*) <0.2 ppm
Iron + Manganese < 0.5 ppm
Phosphates (PO43-) <2 ppm
Oxygen <0.1 ppm

Table 1 — Water Quality Requirements

If water is used that does not meet the criteria in the table, the warranty is immediately rendered

null and void.

It is mandatory to set up a system that eliminates the possible organic substances in the water
that could pass through the filter and settle in the heat exchangers, which would lead to

malfunction and/ or damage over time.

If the water used in the unit contains organic substances, the warranty is immediately rendered

null and void.

by WATTS

3.8 Discharge of Safety Valves

AWARNING!

To avoid personal injury and property damage due to valve operation, the safety valve must
be installed so that any discharge runs to a safe place of disposal. Consult with your local
plumbing codes and standards for any additional requirements.

L-OMM-020_0B -
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SECTION 4: WIRING AND ELECTRIC CONNECTIONS

| 4.1 Overview

¢ The electrical connections must follow the information shown on the wiring diagram
attached to the unit and the local regulations of where the unit is being installed.

o Verify that the power supply voltage corresponds to the nominal data of the unit (voltage,
number of phases, frequency), as stated on the plate on the machine.

e The power supply voltage must not undergo variations over £5%.

IMPORTANT!

e Use power cable fixing systems that resist abrasion and twisting stress.
¢ Make sure there is no voltage present before performing any operation on electric parts.

e The section of the cable and the line protections must follow the wiring diagram and the
relevant table attached to the unit.

e The unit must operate with those limits; failure to do so will immediately void the warranty.

4.2 Low Voltage and Sensors

Use RS48S port for:
* MODBUS RTU

'
! Aegis Blectrical Panel :
'

£ . i
! ¥ 5 2 g I3 ‘; | Run addntional set of wires
1 g 3 g 3 ; ; § 4 H for future expansion
1 B2 |8 58 3 5 Poommmeee
AEIEAR AR REiiL R AR AR it e
i 8| & | E|& 5Bz | & : ;
' K 2 0
' e =] § R T BT AT g
: g Blel 1 TRl s wmisaicmssamies
| =) =]

'

'

L]
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i
i
' '
oy
i
! i H ! | P Electrical i
(5 B SRR R G 3 ' imary ' o BACNet MSTP
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' f 29T ¥ S I ! ST s
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h

Figure 6 — Low Voltage Connections to Aegis
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| 4.3 High Voltage \
The Mark Il Heat Exchanger Module only requires a 120V single phase 15 A power supply.

BELMO VALVE PN: 182589

120VAC Lie 14GA BLK| |
10AMP
ot 2e 14GA WHT
np-—146A GRN
CONTROL PRP
CONTRS 140
D-10V ._14GA ORG
1454
ENMABLE —14GA BN
HSAB 14GA_PHK
2M X4
CLUTDOOR
HAMDY

BOX

DPOT RELAY PM: 161733

Figure 7 — Heat Exchange Module Wiring

4.4 Controller Function
Refer to the Lync Aegis Controller Manual L-OMM-013, supplied separately.

L-OMM-020_0B « 10/30/2024 Technical Support * (800) 433-5654 + Mon-Fri, 8 am -5 pm EST 14 of 36



Lync Aegis Heat Exchanger Module Mark I o) L
SECTION 5: STARTUP oo ync

by WATTS

SECTION 5: STARTUP

AWARNING!
The machine should be started up only by authorized and qualified personnel.

Additional startup details may be found in L-OMM-012 Installation, Operation, and Maintenance
Manual.

| 5.1 Preliminary Verifications

Check for the following conditions before startup:

e Electrical connection has been implemented correctly and that all clamps are tightly
fastened.

o Phase voltage on the RST clamps is 460 V £ 5% (line voltage should show 277V +/-
3%)). If the voltage is subject to frequent variations, contact Lync technical services or
your local rep for the selection of relevant protections.

e Pressure in the refrigerant circuits is shown on the control display.
e Use a leak detector intended for R-744 refrigerant to check for any refrigerant fluid leaks.

e the power supply of the guard resistances

AWARNING!

The resistances must be inserted at least 12 hours before the initial start-up, and takes place
automatically when the master switch is closed.

To check the correct functioning of the resistances, check that the lower part of the compressors
is hot and is at a temperature of 5-8°F (10-15°C) over the environmental temperature.

e Check that the hydraulic connections have been made correctly, with attention to the
indications on the input/output plates on the machine.

e Check that the hydraulic system has been bled, thereby eliminating all residual air and
loaded gradually, opening the vent devices in the upper part, which the installer would
have set up together with an expansion tank of adequate capacity.

IMPORTANT!
Before starting-up, verify that all the closing panels of the unit are in place and secured.

AWARNING!

All the units are pre-loaded with refrigerant gas, so the refrigerant circuit is pressurized.
There is no need to charge the refrigerant circuit before unit start up.

NOTE: Additional information on startup is available in the Aegis Startup Checklist in L-
OMM-012, Appendix A.
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by WATTS

5.2 Filling the unit |

It is critical when filling the primary loop to ensure all air is removed from the loop. Air
separators must be used in the primary loop to ensure air is removed. The unit may be
filled with a dedicated water fill line, or through the drain ports located on the heat
exchanger module.

If connected to an Aegis A unit in an area that may experience freezing temperatures, it
is recommended to add glycol to prevent accidental freeze damage.

5.3 Verifications During Operation

e Check that the sequence of the phases is correct. This can be verified by making sure
that the fans are rotating in the correct direction (see Section 5.3). The fan should be
pulling air in the side of the heat pump and directing it up out the top of the unit.

o Check that gas cooler inlet water temperature is near the electronic control setpoint.
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SECTION 6. DECOMMISSIONING

| 6.1 Seasonal Shutdown |

e The Aegis heat pump water heater is designed for year-round operation. In the case that
prolonged shutdown is expected, be sure to follow these steps

¢ Drain the hydraulic system (unless it contains glycol water).

e Repeat the procedure outlined in Section 5 on successive start-ups.

6.2 Emergency Stop

To stop in an emergency, turn off the main switch to power off the entire machine.

IMPORTANT!

Never modify the internal electrical connections, otherwise the warranty is immediately
rendered null and void.

Disconnect voltage from the unit only in the case of prolonged shutdowns, to leave the
compressors guard heating resistances powered.

AWARNING!
Do not use the main power switch to enable or disable the heat pump: this device should be
used to isolate the unit from the power supply when the unit is OFF. Removing voltage
entirely depowers the guard resistances, jeopardizing the integrity of the compressor.
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SECTION 7. PERIODIC MAINTENANCE AND INSPECTIONS

AWARNING!
Before performing any service on the unit or accessing internal parts, make sure that the
power supply has been disconnected.
The inverter of the compressor contains various parts that remain live for a few minutes after
the power supply has been disconnected at the main switch.

Before any maintenance:

e Turn off the power to the Heat Exchanger Module by the field-provided power switch and
the Aegis by the main power switch.

e Use a multimeter to make sure there is no voltage at the heads of the clamps.

7.1 Overview

It is good practice to carry out periodic inspections to verify the proper operation of the unit:

OPERATION FREQUENCY
Check the functioning of relief valve, Annually
Check for water or water/glycol mixture leaks in the hydraulic circuit. Monthly

If the unit is to remain out of service for a long period, drain the water fromthe pipes and
the heat exchanger.This is necessary whenever room temperatures are lower than the Seasonal
freezing point of the fluid used throughout the standstill period.

Clean the strainers on the primary and secondary side of the heat exchanger module. Annually
Annually, or as
required by site
conditions

In the case of hard water, it may be necessary to run a descaling solution through
the primary loop of the heat exchanger.

IMPORTANT!

Routine maintenance of the unit is essential to the life of the machine. A lack of maintenance
can cause malfunctioning and/or damage to the unit and render the warranty null and void.
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SECTION 8. TROUBLESHOOTING

Symptom

Cause

Corrective Action

High outlet temperature fault
on Aegis

Insufficient primary loop flow.

Ensure all air has been
removed from primary loop.
Even small amounts of air will
cause insufficient flow

Verify primary pump
operation

Verify primary valve opening
on command

Verify Aegis output signal is
set to 0-10V

High outlet temperature fault
on Aegis

Insufficient secondary loop
flow

Verify secondary pump
operation

Verify secondary valve
opening on command
Verify Aegis output signal is
set to 0-10V

High outlet temperature fault
on Aegis

Primary valve not operating

Verify control wiring polarity

SECTION 9. DISPOSAL OF THE UNIT

When the unit has reached the end of its intended duration and must be removed and replaced,
the unit’s structure and components, if no longer usable, should be taken down and grouped by
the type of material. The unit contains large amounts of copper and steel. Separating the
materials will help collection, disposal, and recycling centers and minimize the environmental

impact.
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