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SAFETY PRECAUTIONS

This installation, operation and maintenance manual cannot cover every possibility, situation, or
eventuality. Regular service, cleaning and maintenance of the equipment is necessary. If you are
not capable of performing these tasks, hire a qualified service specialist. Failure to perform these
duties can cause property damage and/or harm to the building occupants and will void the
manufacturers’ warranty. Please read the following safety precautions carefully. Failure to follow
safety precautions could result in death or serious injuries.

Important: Installation of equipment in corrosive, combustive or explosive environment is strictly
prohibited (except some special projects). Do not use Oxygen, Acetylene, poisonous or any other gas that
will cause explosion during equipment leak text.

Warning: Improper installation, adjustment, alteration, service, or maintenance can cause damage,
injury or death. Read the installation, operating and maintenance instructions thoroughly before
installing or servicing this equipment. This unit is connected to high voltages. Electrical shock or death
could occur if instructions are not followed. This equipment contains moving parts that can start
unexpectedly. Injury or death could occur if instructions are not followed. Installation and maintenance
should be performed by qualified personnel who are familiar with the product, local codes, and
regulations. Always disconnect and lock out power before servicing. DO NOT bypass any interlock or
safety switches under any circumstances. The equipment must be installed according to local rules and
regulations. Field-installed wiring must comply with local codes and reqgulations and must be carried out
by qualified personnel. Power supply must comply with unit's name plate specifications. The unit must
be GROUNDED to prevent possible hazards due to insulation failure. Disconnect all electric power before
servicing job in order to prevent any electric shock or injuries caused by direct contact with moving parts.

Caution: Avoid direct contact with sharp edges and coil surfaces which are potential hazards for injuries.
Ensure that the drainage piping is connected properly to prevent leakage of condensate water.

Notice: This manual should be returned to unit's designated place when installation is complete. This
manual should be read carefully before installation. Unit installation and service should be performed by
experienced technicians in accordance with manual's procedures to achieve normal and reliable unit
operation. This manual does not cover all unit differences and problems that may arise during installation.
Please contact our local sales office for further information and assistance. Warning and Caution will
appear in proper section throughout this manual, which should be firmly conformed to ensure safety and
better operation performance. We claim no liability for unqualified installation or service. The
manufacturer reserves the right to revise any of the specifications and designs contained herein at any
time without prior notification. Do not step on the top panel to avoid delamination occur during
installation.
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CODES & STANDARDS

USA

a. The installation of this unit shall be in accordance with the latest edition of the National Electrical
Code (ANSI/NFPA 70), State and Local Codes and in accordance with the local authorities having
jurisdiction.

b. This unit shall be electrically grounded in accordance with the latest edition of the National Electrical
Code (ANSI/NFPA 70), State and Local Codes and in accordance with the local authorities having
jurisdiction.

c. Ifthe unit has not been provided with an electric disconnect switch, one of adequate ampacity shall
be installed in accordance with Article 430 of the National Electrical Code (ANSI/NFPA 70).

d. The installation of this unit shall be in accordance with the latest edition of the National Fuel Gas
Code ANSI/Z223.1/NFPA 54, State and Local Codes and in accordance with the local authorities
having jurisdiction.

e. Inaccordance with local authorities having jurisdiction or NFPA 54 an accessible approved manual
shutoff valve shall be installed within 6 ft (1.8 m) of the valve train (gas manifold).

f. The installation of this unit shall be in accordance with the latest edition of the National Standard
Plumbing Code (NSPC), State and Local Codes and in accordance with the local authorities having
jurisdiction.

g. Theinstallation of this unit shall be in accordance with all other National, State and Local Codes, and
in accordance with the local authorities having jurisdiction.

CANADA

a. The installation of this unit shall be in accordance with the latest edition of the Canadian Electrical
Code, Part 1 — C.S.A. Standard C22.1, Provincial and Local Codes, and in accordance with the local
authorities having jurisdiction.

b. This unit shall be electrically grounded in accordance with the latest edition of the Canadian
Electrical Code, Part 1 — C.S.A. Standard C22.1, Provincial and Local Codes, and in accordance with
the local authorities having jurisdiction.

c. The installation of this unit shall be in accordance with the latest edition of the Canadian Natural
Gas and Propane Installation Code, C.S.A. Standard B149.1, Provincial and Local Codes, and in
accordance with the local authorities having jurisdiction.

d. Inaccordance with local authorities having jurisdiction or CSA. Standard B149.1 a readily accessible
approved manual shut-off valve shall be installed in either the drop or riser as close as possible to
the valve train (gas manifold).

e. The installation of this unit shall be in accordance with the latest edition of the National Plumbing
Code of Canada, Provincial and Local Codes, and in accordance with the local authorities having
jurisdiction.

f. Theinstallation of this unit shall be in accordance with all other National, Provincial and Local Codes,

and in accordance with the local authorities having jurisdiction.
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ACCEPTANCE INSTRUCTIONS

Upon receipt of equipment a visual inspection should be made. Inspect protective covers for
punctures or other signs that there may be internal damage. Remove protective covers and check
for internal damage. Open access doors and check for internal damage. Close access doors when
the inspection is complete. Replace covers if the unit is not being assembled or installed at this time.
All units are pre-tested at the factory immediately prior to shipping and are ensured to be in good
operating condition at that time. Details of any damage or short delivery should be endorsed by
the driver delivering the equipment. No responsibility can be held for damage sustained during the
unloading from the delivery vehicle or on the site thereafter.

Notice: All claims for damage or short delivery should be advised to AIR20 COOLING LLC. in writing within
five (5) days of receipt.

Notice: On receipt of the unit, check electrical characteristics (see rating plate) to make sure the unit
voltage is compatible with that available for the unit. All parts for field installation are listed on order
form.

PARTS REPLACEMENTS

Any replacement part must be of equivalent listing or certification and be functionally equivalent.
The replacement part must meet the original’s specification in terms of functionality including
certifications, timing, input and output range, accuracy, and operation.

Motors
a. Motor manufacturers have service centers that will repair or replace motors as required.

Parts Other Than Motors
a. Contact the nearest Engineered Air20 sales office or factory. Be sure to include Model Number,
Serial Number, date of installation and nature of failure along with the description of the parts
required. Some parts may not be stocked items that must be made or ordered.

Warning: Failure to replace parts or components with equivalent parts can cause property damage, injury or
death.

Air2o Intelligent Cooling
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STORAGE INSTRUCTIONS

Into Storage:

a.
b.

Record fan condition, fan nameplate and send a copy of record to Air2o.
All fan housings exposed to construction, dirty or wet environments should be wrapped in plastic
with desiccant enclosed.

Removal From Storage/Preparation For Use:

a. Remove and discard plastic wrapping and desiccant enclosed, insure dryness.

b. Inspect fan structure for cracks or breaks.

c. Inspect and tighten all mounting bolts for fans, adjustable bases and motors.

d. (if applicable) Inspect vortex vanes for wear and ease of operation; lubricate as necessary.

e. (if applicable) Inspect condition of sheaves and belts. Tighten belts to proper tension.

f. Inspect motor bases for freedom of operation — lubrication, etc.

g. (if applicable) Inspect fan base isolation springs for adjustment.

h. Takes vibration readings to determine any out of balance condition. Report readings to Air2o for run
approval.

i. Record fan condition, fan nameplate and send a copy of record to Air2o.

MOTORS

Into Storage:

a. Record motor condition, motor tag and send a copy of record to Air2o.

b. Wrap motor in plastic with desiccant enclosed to insure dryness.

Removal From Storage/Preparation For Use:

a.
b.
C.

Remove and discard plastic wrapping and desiccant enclosed, insure dryness.

Record motor condition, motor tag and send a copy of record to Air2o.

Check if the electrical insulation of the motor is within specification. Insulation resistance of motor
might be affected when it is not used for long period of time. Measure the resistance reading of
motor insulation, the reading should exceed 2MO at 25°C.

Air2o Intelligent Cooling
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PUMPS(If applicable)

Into Storage:

a. Record pump condition, pump tag and send a copy of record to Air2o.
b. Wrap pump in plastic with desiccant enclosed to insure dryness.

Removal From Storage/Preparation For Use:

a. Remove and discard plastic wrapping and desiccant enclosed, insure dryness.
b. Record pump condition, pump tag and send a copy of record to Air2o.

COILS

Into Storage:

a. All coils are pressure tested at Air2o factory, test results are logged.
b. If coils going into storage have been in use prior to storage, make sure coils are completely drained.

Removal From Storage/Preparation For Use:

a. Verify coils are still under pressure.
b. Physically inspect coils before using.
c. Verify vents and drains are closed.

FILTERS

Into Storage:
a. Take filters out of the unit carefully and wrap them in plastic with desiccant enclosed.
Removal From Storage/Preparation For Use:

a. Remove and discard plastic wrapping and desiccant enclosed, insure dryness.
b. Verify filters are still clean enough.

DESICCANT/ENTHALPY WHEEL(If applicable)

Into Storage:

a. Wheel normally comes inside of the unit.
b. Take the motor out and loose the belt around the wheel.
c. Pull the wheel out of the unit and wrap it up with desiccant enclosed to insure dryness.

Removal From Storage/Preparation for Use:

c. Remove and discard plastic wrapping and desiccant enclosed, insure dryness.
d. Inspect the condition of wheel.

Air2o Intelligent Cooling
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RAINHOOD/DAMPER(if applicable)

Into Storage:

a. Rain hood/damper normally shipped with plastic wrapped up, store them in a cool and dry place.
b. Don’t place heavy object on top of them.

Removal From Storage/Preparation for Use:

e. Remove and discard plastic wrapping and desiccant enclosed, insure dryness.
f.  Verify filters are still clean enough.

ELECTRICAL PANEL
Into Storage:

a. Panel exposed to construction, dirty or wet environments should be wrapped in plastic with
desiccant enclosed.

Removal From Storage/Preparation for Use:

a. Remove plastic wrapping.
b. Check contacts for corrosion.
c. Inspection by factory-authorized start-up or service technician is recommended.

WARRANTY
Warranties are void if equipment failures are caused due to owner’s neglect and failure to follow
these recommended storage procedures or any supplied equipment manufacturers applicable
procedures that exceed those outlined here.

Air2o Intelligent Cooling
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INSTALLATIONINSTRUCTION

RECEIVING AND HANDLING

The air handling units are packaged for easy handling and storage on the job site. Upon delivery, inspect
all components for possible shipping damage. See the Receiving Checklist below for detailedinstructions.
Air20 recommends leaving units and accessories in their shipping packages/skids for protection and
handling until installation.

Storage

Receiving Checklist

Complete the following checklist immediately after receiving unit
shipment to detect possible shipping damage.

Inspect individual crates before accepting. Check for rattles, bent
crates corners, or other visible indications of shipping damage.

If a unit appears damaged, inspect it immediately before
accepting the shipment. Make specific notations concerning the
damage on the freight bill. Do not refuse delivery.

Inspect the unit for concealed damage before it is stored and as
soon as possible after delivery. Report concealed damage toAir20
within 5-days after delivery.

Do not move damaged material from the receiving location. It is
the receiver’s responsibility to provide reasonable evidencethat
concealed damage did not occur after delivery.

Do not continue unpacking the shipment if it appears damaged.
Retain all internal packing, cartons, and crate. Take photos of
damaged material if possible.

Notify your Air20 representative of the damage and arrange for
repair.

The Air20 unit(s) and its sections are intended for indoor storage. If indoor storage is not possible,Air20
recommends the following provisions for outdoor storage:

e Place the unit(s) on a dry surface; ensure adequate air circulation beneath unit and to assurethat
no portion of the unit contacts standing water at any time.

e Cover the entire unit with a canvas tarp only. Do not use clear, black, or plastic tarps which may
discolor or mar the surface of the unit.

Air2o Intelligent Cooling
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RIGGING/JOIN/INSTALLATION INSTRUCTION

REQUIRED TOOLLISTTO RIG CUSTOM AIRHANDLING UNITS

a. Pinch bar for rigging

Chain for pulling the unit out of the container
Electric cords

Light for working inside air handling unit
Surveyor’s level

Caulk gun

Heavy duty putty knife

Tape measure

Electric or pneumatic blind rivet tool, heavy duty capacity for pulling stainless steel rivets.
j. Electric or pneumatic impact wrenches

k. Socket for impact wrench (Metric)

I.  Electric drivers with socket (Metric)

S®m o0 oo T

Important: Only equipment bearing a CSA C22.2 No. 213 or UL 1604 rating plate (label) with an accompanying CSA
Certification mark is suitable for installation in a hazardous location. The hazardous location must conform with the
Class, Division, Group and temperature code (if shown) displayed on the rating plate (label). If not marked as noted
above, the unit is not rated for hazardous locations and should not be installed in areas requiring any hazardous
location rating.

Note: Installation shall be in accordance with this manual and all other associated component and control Installation,
Operation and Maintenance Manuals.

All wiring, piping and fuel line installation must be completed by qualified persons in accordance with all federal, state,
provincial and/or local codes.

As required by the Canadian Electrical Code or the National Electrical Code. For Safety and Service, the minimum
clearances must be observed.

Air2o Intelligent Cooling
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UNIT RIGGING

a. Removable lifting lugs (16) are provided with each AHU.

Unit may not have equal weight distribution to all lifting points.

Care must be taken to adjust lifting sling or chains to avoid out of balance loads.

Spreader bars must be equal to or longer than the center distance between lifting points to avoid

oo o

damage to side and edge of rig-able section.
e. Allsection doors both interior and exterior must be closed and latched prior to rigging to prevent
racking of racking of doorjambs.

LIFTING BARS PROCEDURES

Before preparing the unit for lifting, estimate the approximate center of gravity for lifting safety. Given
the placement of internal components, the unit weight may be unevenly distributed with more weight
in the compressor / coil area. Approximate unit weights are given in the Production Submittals. Prior
to hoisting the unit into position, use a proper rigging method such as straps, slings, or spreader bars for
protection and safety. Spreader bars must be sized to prevent lateral contact tothe sidewalls and roof
cladding of the unit. Caution should be taken that door handles, electrical panels, gauges, hoods, etc.
are not in the way of cables which could be broken, bent or damaged. Always test-lift the unit to
determine the exact unit balance and stability before hoisting it to the installation location.

Larger Air20 air-handling units may be supplied with single-use lifting bars.

1. Ensure that the lifting lug / bolts and
optional locking plate are removed from
one-side of the lifting bar.

Air2o Intelligent Cooling
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2. Slide the lifting bar into the opening in the
subframe intended for that purpose.

3. After inserting the lifting bar, re-insert the
lifting lug / bolts and locking plate in the
correct position.

4. Position the lifting cables on the lifting bars. Evenly positioned spreader bars should be used
between the lifting cables to prevent damage to the top of the unit and ensure that no excess
pressure is applied to the side panels.

Notice: There may be bottom mounted components, such as drain piping, that can be easily damaged.

Warning: Injury or death can result from improper rigging and lifting. Rigging and lifting of equipment must be
performed by qualified personnel with proper equipment using appropriate and approved safety precautions.

SETTING UNIT IN PLACE
a. Unit or unit sections must be set on level flat surfaces with no more than +/- %” variance over the
length and width of the entire resting surface. If rigging onto steel supports each unit or unit
sections must be supported at perimeter.

b. Remove and discard plastic shipping cover.
(If applicable) It is recommended for ease of joining to rig and set the heaviest section in to place
first then adjust, pull, and set lighter weight sections.

d. (If applicable) On base rail find level adjuster and use it to level the unit sections.

(T

Figure 2 Level Adjuster

e. Shimming between unit and support structure may be required to level unit. Shim and grout
perimeter between unit base and support structure every 6 ft and at all door jambs as needed.

Air2o Intelligent Cooling
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JOINING UNIT SECTIONS (If applicable)

Pull unit sections together.
Check sealing rubber condition along the face of joining surface.
Align holes at the joining corner of each unit section.

Qa0 oo

fasten sections.

PREPARATION FOR UNITS WITH SITE ASSEMBLY

The Air20 units shipped in multiple sections shall be placed on a concrete slab, steel base frame or
appropriate stiff steelwork for site assembly.

The foundation, steel base frame or steelwork have to be flat and leveled and they should be able to
support the weight of the unit. To ensure proper unit operation, the assembled unit must be level (zero
tolerance) in both horizontal axes. Failure to level the unit prior to assembly can result in deficient
operation of the unit such as:

e Water infiltration and/or accumulation.

e Condensate drainage complications.

e Airinfiltration and exfiltration throughout the unit.

e Service doors not sealing (gaskets).

e Higher vibration levels.

e Diminished system performance.

e Premature failure of components such as fans, drive motors and seals.

= :

Figure 3 Base Rail Joint

When section base rail is flush and square, use hex head stainless bolt, flat washer locknut to

Air2o Intelligent Cooling
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INSTALLING PERIMETER FLASHING (If applicable)

a. Cutinsulation to the proper length, set in place.

b. Cover with flashing. The flashing is designed to be a slip and attach fit.

c. Slide the flashing up to the edges around the bottom of the unit then fasten to the perimeter of
the unit using rivets.

JOINING UNIT ELECTRICAL CONNECTIONS (If applicable)

a. Unit sections may have been partially wired during manufacturing. This wiring will need
completed after unit sections are joined.

b. Ensure conduit passing through unit walls and casing and conduit passing from conditioned to
unconditioned areas is sealed to prevent air and water migration.

Caution: Improper sealing of conduits can cause condensation which can result in serious damage to electrical system
through unsealed conduit.

MOUNTING CONTROL PANEL ON UNIT EXTERIOR (If applicable)
a. Do not mount control panel or cabinet directly to unit panel skin.
b. Control panel or cabinet should be mounted at panel frame joints or strut extending between to
panel frame joints.

Important: Field-installed wirings must comply with local codes and regulations. Voltage tolerance should be kept
at rated voltage +10%. Electrical wiring system should be kept away from transformer system, as it will induce strong
interference with electrical wiring system. Check if the main power supply matches the nameplate rating before
installation takes place. Each air-conditioning unit should be equipped with independent electric supply furnished with
circuit breaker. Unit must be GROUNDED correctly Field-installed wiring must be connected properly according to
enclosed wiring diagram.

Caution: DO NOT install anything that will interfere with equipment access or the rating plate. The unit must be
electrically grounded, and all wiring must be installed in accordance with the National Electrical Code, ANSI/NFPA 70,
and/or the Canadian Electric Code CSA 22-1 and to the approval of the authorities having jurisdiction.

Do not cut or drill holes in the floor or use penetrating fasteners. Internal wiring diagrams are included in the control
cabinet. The power requirements are indicated on the rating plate. Where field wiring of control circuits is required,
take care to size the field wiring for a maximum 10% voltage drop.

No unspecified external load shall be added to the control transformer circuit(s) or to the main power circuit(s).

Air2o Intelligent Cooling
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INSTALLING DAMPER (If applicable)

a. Take damper out of crates then remove and discard plastic cover on damper.

b. Mounting the damper on the corresponding opening. When the damper and opening are square,
use self-taping screws or bolts to fasten the damper on the panel.

c. (if applicable) Installing damper actuator following the instruction of actuator installation.

d. If there are several dampers for only one opening, mounting them by following top to bottom
sequence.

Air20 Unit.
Rubber Gasket
DAMPERS

Rain Hood.

Screws. 7

q.
Air20 Unit

Screw

1.5" Backdraft
Damper flange on the air outletiside.

1"/1.5"/2" Rainhood Flange J

INSTALLING RAINHOOD (If applicable)

a. Take rainhood out of crates then remove and discard plastic cover on rainhood.

b. Mounting the rainhood on the corresponding opening. When the rainhood and opening are
square, use self-taping screws or bolts to fasten the damper on the panel.

c. Sliding in the aluminum filters by following top to bottom sequence then use cap screws to lock
them inside the rainhood.

Air2o Unit.
Rubber Gasketx

Rain Hood.

Screws. 7

Air2o Intelligent Cooling
WWW.air20.com



Intelligent cooling

an ICT Company

INSTALLING RAINPROOF PANEL (If applicable)

a. Take panel sheets and bars out of crates.

b. Mounting each metal sheet piece next to each other correctly on top of the unit, ensure flange at
the edge upward.

c. When the metal sheets are flush with the unit top panel, use C-shape bar clip the attached flanges
of adjacent metal sheets.

d. Use self-taping screws to fasten them.

5
=
9 -

€ >

’ 1

Figure 4 Rainproof panel fixation

INSTALLING WHEEL AND MOTOR (If applicable)
a. Push wheel inside of the unit, inspect and ensure the seal around the wheel.
b. Install the motor at the right place of wheel cassette, use screws fix it with the wheel frame.
c. Tightthe drive belt on the wheel and motor. Ensure drive belt gears up with cog belt on the wheel.

INSTALLING WATER PIPE (If applicable)

a. Refer label on the outside panels of the unit to locate coil supply and return pipe connections. A
wrench should be firmly held on coil connection when tightening connecting pipes so that the
torque is not transmitted to the coil header and damage the coil connections. Tightening torque
should not be greater than 250.SN.m (21kgf.m). Excessive torque may cause damage to the
header. Unit should be equipped with control valves to regulate water flows when the unit is
operating. If possible, provide flexible fitting in all piping connections, particularly adjacent to
heating coils, to absorb expansion and contraction strains. Rigid piping connections can cause coil
damage. The connecting joints must be sealed properly with no leakage.

b. Keep the water pipes clean and install filtration if necessary.

A vent should be installed at the top pipe plug on the highest header. Install a shut-off valve in
the supply near the coil for drainage purpose. Strainer should be installed at water inlet.

d. Standard water temperature should not be lower than 5°C during cooling mode, and should not
be greater than 80°C during heating mode (60°C is recommended). Coil anti-freeze protection

Air2o Intelligent Cooling
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must be installed when chilled water is subjected to temperature of 0°C or lower. Also, it is
recommended to completely drain the water in the coil if it is not in use.

COIL CONDENSATE DRAIN TRAP DETAIL (If applicable)

Cooling coils must be properly trapped. Lack of a proper trap will admit air into the bottom of the
condensate drain pan preventing draining of the pan. As water builds up, the entering air will blow
water out of the drain pan. The trap must be at least 8” deep with a 4” high drain leg (see figure 5).
On units with positive pressure blow-through coils, the trap dimensions must be reversed.

/—J:I Condensate IN
-
Condensate OUT [

— |

e

 J LN fl l

g

Figure 5 Example of P-Trap
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INSTALLING FORKLIFT HOLES COVER (If applicable).

® oo T

base rail.

Put the forklift holes cover at the designed place
Mark the position which you need to make screw holes at the base rail
Drill the 2 required holes with the right Dia. for the screws.

Put the back nuts inline with the hole and fasten the stud bolt.

Fix the forklift hole cover over the 2 bolts and use Silicon insulation between the cover and the

f. Fasten other 2 washers and nuts over the forklift hole cover tightly.

Base Rail

Washer
Nut

Stud Bolt

Base Rail

Washer
Nut

PR

Insulation

Forklift Rain Cover

Washer
Nut

Stud Bolt

Insulation

Forklift Hole Cover

Nut
Washer

Stud Bolt
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INSTALLING OF SMOKE DETECTOR (If applicable).

Location Requirements:

This guideline contains general information on duct smoke detector installation, but does not preclude
the NFPA and/or ICC documents listed. Air Products and Controls assumes no responsibility for improperly
installed duct detectors. To determine the correct installation position for an SL-2000 Series duct smoke
detector, the following factors must be considered.

1. A uniform non-turbulent (laminar) airflow between 100 ft/min. to 4,000 ft/min. must be present
inthe HVAC duct. To determine duct velocities, examine the engineering specifications that define
the expected velocities or use an Alnor model 6000AP velocity meter (or equivalent).

2. To minimize the impact of air turbulence and stratification on performance, a duct smoke
detector should be located as far as possible downstream from any obstruction (i.e. deflector
plates, elbows, dampers, etc.). In all situations, confirmation of velocity and pressure differential
within specifications is required.

3. The pressure differential between the input sampling (high pressure) tube and exhaust (low
pressure) tube for the SL-2000 Series smoke duct detector should be greater than 0.01 inches of
water and less than 1.2 inches of water.

4. Identify a code compliant location (supply or return side, or both) for the installation of the duct
unit that will permit easy access for viewing and serviceability.

5. When installing on the return side, install duct units prior to the air being exhausted from the
building or diluted with outside “fresh” air.

6. When installing duct smoke units downstream of filters, fires occurring in the filters will be
detected, but if the filters become blocked, insufficient air flow through the duct unit will prevent
the correct operation of the duct detector. Duct units installed in the supply air side may monitor
upstream equipment and/or filters.

7. Where possible, install duct detectors upstream of air humidifiers and downstream of
dehumidifiers.

8. To prevent false alarms, the duct detector should not be mounted in areas of extreme high or low
temperatures, in areas where high humidity exists, or in areas where the duct may contain gases
or excessive dust.

Air2o Intelligent Cooling
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SAMOLING TUBE ASSEMBLY:

The SL-2000 Series duct smoke detectors employ a specially notched sampling tube, which must be
ordered separately in one of four standard lengths or packaged as FAST Tubes.

STN-1.0 For duct widths of 6” TO 1.0
STN-2.5 For duct widths of 1.0’ TO 3.0’
STN-5.0 For duct widths of 3.0’ TO 5.0
STN-10.0 For duct widths of 5.0’ TO 10.0’

FAST TUBE Sectional tube for duct widths up to 8.0

Standard sampling tubes are steel tubes with air intake holes drilled the entire length of the tube. FAST
Tubes are a recognized plastic with an open slot along the length. These tubes can be cut to length and
must span at least 80% of the duct width (spanning the entire width is suggested). Sampling tubes over
3ft must be supported on the opposite side of the duct. To ensure correct operation of the sampling tube,
the red end cap (red stopper in installation kit) must be inserted in the end of the air intake. For custom
duct widths, always use the next longest standard size and cut down to the exact requirement.

NO-TOOLS TUBE INSTALLATION:

The SL-2000 Series duct smoke detector provides a unique, patented mechanism for installation and/or
removal of the sampling and exhaust tubes from either the front or rear of the detector housing.

Once the airflow direction has been determined, insert the
inlet and exhaust tubes into the duct smoke detector. If the
cover is in place, the tubes may be inserted into the back of
the detector via the key-slots provided. Simply push the tube
into place against the spring-loaded retainer, and turn into the
correct position, allowing the key to “lock” the tube in the
desired orientation. For front side installation, simply rotate
the tube retainer until the tube may be inserted and oriented
properly. Once the tube is installed, rotate the retainer back
into place to lock down the tube. Ensure air intake sampling
tube is positioned so that the inlet holes (or FAST Tube slot)
are directly facing the airflow.

Tube Support Hole only for Ducts Greater than 3 Feet Wide

f

I
I
|
DUCTWIDTH |
I
I
|

'

._?/1 o~
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AIR FLOW DIRECTION

— =
-

INSERT RED STOPPER
THIS END OF INLET TUBE

INLET TUBE

HOLES FACE
AIRFLOW >

NOTE: Mountings shown
aretypical. Detectors can

EXHAUST TUBE INSTALLED
DOWNSTREAM OF AIRFLOW
DO NOT INSERT RED STOPPER

be installed side, bottorm
or top of duct as long as
proper tuba operation and
flow/pressure performance

is maintained
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DUCT PREPARATION:

Remove mounting template from the installation kit. Remove paper backing from the mounting template
and affix it to the duct at the desired location. Using the template as a guide, drill (2) mounting holes,
3/32” (2.5mm) for the #12 X” sheet metal screws packaged in the installation kit. Drill or punch (2) 1”
(32mm) holes for inlet sampling and exhaust tubes, using the template as a guide. Clean all holes.

MOUNTING:

After securing the sampling and exhaust tubes to the duct smoke unit, (or initially placing the tubes
through the 1” holes drilled or punched in the HVAC duct to accept the inlet sampling and exhaust tubes
and then attaching them to the duct unit), hold the duct unit assembly in position and use (2) # 12 X”
sheet metal screws (packaged in the installation kit) to secure the duct smoke detector to the HVAC duct
sheet metal.

Air2o Intelligent Cooling
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INSTALL GAS BURNER HIGH LIMIT SWITCH

Test the limit switch using a multimeter

If the switch has continuity the switch will show zero Ohms

If the switch is open or faulty the multimeter will show infinite resistance.
Install the new limit switch and secure it into space

Connect the wires

e wWwN e

Caution: the switch should be installed 5' away from the heater to have accurate measurement

AHU START-UP INSTRUCTIONS

AHU START-UP CHECKLISTS
The following are recommended to be completed prior to performing start-up:

g. Unit has been installed according to manufacturer's specifications, local codes and regulations.
h. Duct runs completed and open, not capped off.
i. (if applicable) Terminal boxes cut in and operative.
Outside and return air ducts and openings completed.
Dampers have been installed and adjusted according to design specifications.
Dampers for the above opened and are operable.
. Wiring completed — motors, filters, lighting and electrical portion of the controls.
Power supply is in accordance with the nameplate ratings.
Field-installed wiring is according to manufacturer's wiring diagram.
Field wiring and protection device are correctly sized and installed.
(if applicable) Proper fuses and starter heaters installed.
Main power source been connected and checked out.
Piping completed to associated water system.
Filters and filter clips are properly installed.
Air filters installed should be clean and not damaged. Install nylon filters before the prefilter to
make sure dust or dirt from the ducting does not contaminate the filter material. Medium and
high efficiency filters (HEPA) should only be installed after the unit.
v. commissioning is completed.
w. The condensate drains are properly trapped and piped.
X. (if applicable) Proper mix of heat transfer fluid has been added to prevent freezing in closed
system application.
y. (if applicable) Air trapped in water circuit has been released by using air vent.
z. Blowers are free to turn, filters are properly installed.
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aa. Unit is serviceable. (Sufficient clearance space has been provided)
bb. The air handling units are cleaned out; cleared of all trades material and equipment.

Air20 recommends the following trades people at the jobsite at the time of start-up:
Electrician, Temperature Control Technician, and AHU installation personnel.

Caution: This unit is connected to high voltages. Electrical shock or death could occur if instructions are not followed.
This equipment contains moving parts that can start unexpectedly. Injury or death could occur if instructions are not
followed. All work should be performed by a qualified technician. Always disconnect and lock out power before
servicing. DO NOT bypass any interlock or safety switches under any circumstances.

AHU START-UP PROCEDURES

a. Set all associated electrical switches, controls, thermostats and main disconnect switch to “OFF”
position.

b. Close all manual valves and field piping valves.

Confirm that all shipping materials have been removed. See any supplemental instructions
shipped with the unit to help identify possible locations.

d. Inspectall electrical wiring, both field and factory installed, for loose connections. Make sure they
are 100% complete before energizing.

e. Turn disconnect switch ON (control is still off) and check the supply voltage. Voltage must be
within 10% of rating plate. If not, contact the installing electrical contractor and have the voltage
condition corrected before continuing start-up.

f. Check all fan motors and wheel motors for correct rotation. If incorrect, reverse rotation on
incoming power only. Check the amperage draw of each motor. Refer to unit or motor rating plate
for full load amps. At the unit, check and record the voltage while it is running. For 3 phase power
the phase to phase voltage imbalance should be less than 2%. A 2% voltage imbalance can cause
up to a 10% current imbalance that will overheat motor windings. If voltage imbalance is greater
than two percent (2%), turn off main disconnect and contact the installing electrical contractor to
have the voltage condition corrected.

e (Stop the unit immediately if any unusual vibration or noise occurs)

e If the vibration continues after all the pre checks above have been re done, lower the
unit speed by approximately 10% to determine if a natural frequency is causing the
vibration. Unit water coil should be filled with water when this check is carried out(if
applicable).

g. Enable heating and/or cooling; refer to unit function for correct sequence and operation.

h. Confirm field wiring voltage drop is less than 10% when equipment is operating.

i. For the unit to operate properly a system air balance must be performed to ensure correct air
flow. Failure to do so can damage the equipment and/or building and can be a cause of poor

indoor air quality.

j.  Take a pressure profile of entire air handling unit at full volume and record on a skeleton drawing
of the air handler. Compare total, external, and internal pressures to those noted on the unit
notes.

Air2o Intelligent Cooling
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k. Shut down the equipment after 24 hours of satisfactory operation. Re-check all set screws, bolts,
etc... and tighten where necessary.

|. Date, compile and send recorded data, pressure profile, start-up checklist, and total volume CFM
(if available), to Air20 for our records.

AHU OPERATION

a. This unit may incorporate one or more functions and a variety of controls and options to suit
individual requirements. Carefully check your wiring diagram to verify that all remote controls are
properly located and correctly field wired.

b. Some equipment may contain programmable unitary controllers or programmable logic
controllers (PLC). Additional information can be obtained from the specific programmable control
manufacturer. Often this information is available from the control manufacturer’s website.

GENERAL UNIT MAINTENANCE

The following is the recommended procedure for general maintenance of an Air20 custom AHU.

AHU GENERAL

a. Check all casing penetrations (piping, electrical, etc.) insure they remain properly sealed. This is
especially important if any work was done on the piping or electrical system that may have
affected the penetration seals. Check for damaged or loose skins that may need repaired or
replaced.

b. Check all doors to be sure the door handles are not bent, broken or missing and are adjusted so
the doors seal tightly and uniformly around the entire frame. Check door hinges and replace them
if they are sprung or severely worn. Make sure door restraints (when required) are in place and
in good working order. Check the windows (if applicable) for cracks or leaks. Replace broken of
fogged windows. Clear the door jamb of any dirt or debris. Check the door gasket for tears,
deterioration, looseness and contact integrity. New gasket, windows and handles can be
purchased from Air Enterprises. Please specify door thickness when ordering door gasket of door
handles - and window size and type when ordering windows.

c. Pansections have auxiliary drains for removal of water that may collect as a result of coil cleaning
of housekeeping processes. The drain caps should remain on until such time that draining is
required. Make sure all drains are clear of debris. Inspect inside the unit compartments and clean
as required. Inspect for mold growth in areas of high humidity. If evidence of molds are present,
consult an industrial hygienist for proper clean up methods that fit your application. Painted steel
pans may require de-scaling, cleaning and painting.

Air2o Intelligent Cooling
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d. If maintaining an operating system, check the following items before turning the system off.
Record the filter bank pressure drops, look at the fan operation, the damper positions, the
condensate coming off of the chilled water or DX coils, and the unit operations in general. Listen
to the sound of the fan, motor and belts as an assembly for any noises. Listen for air leaks. Feel
the outside of the air handling unit and the fan assembly, if possible, for unusual of alarming
vibrations. Record unusual findings. Check all of these conditions after the maintenance has been
completed and compare them to your original findings.

Caution: Servicing and maintenance works shall only be carried out when power supply is switched off.
Label all wires prior to removal when servicing controls or critical components. Wiring errors can cause
improper and dangerous operation. Verify proper operation after servicing.

Warning: Maintenance must be carried out by qualified personnel who are fully aware of safety regulation
and local codes and regulations.

FAN SECTION

a. Before entering the fan compartment, make sure the fan is de-energized and the fan disconnect
is locked out to disable the fan motor from being energized during service. Verify that the fan
rotation is correct during coast down. After ensuring that the fan has come to a complete stop,
enter the fan compartment and perform initial visual inspection of the entire fan assembly -
looking for any signs of abnormality.

b. Check all structural components. Check for tightness on all fan assembly bolts and bolts used to
fasten components such as the fan, vibration isolators, and motor of devices to the fan base.
Check metallic components for corrosion, cracks of signs of fatigue or stress. If an inertia base is
supplied, check the concrete for structural integrity.

c. Inspectthe fan shaft (if applicable) and wheel. Look for signs of corrosion, stress, cracks or fatigue.
Check the wheel set screws for tightness. Clean any dirt or water from the fan scroll.

d. (if applicable) Bearing inspection. Observe the general condition of the bearing and grease. Make
sure the lock ring is tight and a tab for holding the lock ring is in place. Make sure the aluminum
seal rings are rotating freely and are not rubbing the cast housing. Make sure one of the bearings
has a stabilizer ring installed. If the fan is to be reused, bearings should be replaced if they have
more than 5000 operating hours. Check the O&M manual for frequency of lubrication guidelines.
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MOTORS

a. All Motors must be free of oil, dust, dirt, water and chemicals. Verify that the motor leads have
no voltage applied to them. Measure the insulation resistance value with a megaohmeter and log
this data for future reference and to use as a base line to evaluate winding insulation condition as
part of your inspection. Evaluate the motor life expectancy and efficiency to determine if
replacement is warranted.

COILS

a. Visually inspect coil fins, coil tubes, and return bends for signs of corrosion and or deterioration.
Look for signs of leaks. Check the piping, be sure that it is properly secured so it does not put
undue strain on the coil connections. Check the piping where it penetrates the unit casing to see
that it is properly sealed. Coil fins must be clean to maximize coil performance and keep the air
pressure drop within 110% of the original pressure drop. Dirty or soiled fins can provide an
environment for odor and bacteria to grow and be spread throughout the air handling system.
Replace coils which have rusted out steel casings, deteriorated fins, excessive internal water
pressure drops or excessive air pressure drop.

b. Cooling coil drain pans should be cleaned of any foreign matters that may plug the condensate
drain. Verify that the condensate drain connections drain connections are open for free water
flow. New positive draining coil pans are available. Inspect aluminum drain pans for corrosion or
pitting.

c. If steam coils have been supplied, make sure the condensate trap is properly installed. Check for
steam and condensate leaks. Check the trap to be sure that it is opening properly and that the
condensate does not leak through it is closed.

d. Coil removal is usually done through a panel, but sometimes is through the access doors. If coils
are to be changed out, make sure access is available.

e. Coils Check List:
e Inspect coil fins, tubes and bends
e Look for leaks
e Verify piping penetration seals
e C(Clean coils, if required
e (Clean drain pan of debris
e  Check coil freeze protection
e Check steam traps
e Check control valves, operation and calibration

Caution: Dirty coils can be a cause of poor air quality. Failure to maintain clean coils can cause injury
or death, damage to the equipment, or property or system operational problems. Moisture carry over

can result from dirty coils.
Air2o Intelligent Cooling
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FILTERS

a. The universal galvanized holding frames are supplied with filter clips.

b. Filter clips must remain in good working condition in the quantity recommended by the
manufacturer.

c. A magnehelic gage been installed to measure the pressure drop across the filter bank. The
magnehelic gage requires minimal maintenance. Occasionally check and zero the pointer by
setting the plastic valves to vent and adjusting the zero screw on the bottom of the face plate. Be
sure to set plastic valves back to line when completed. Check all tubing connections for tightness.
Check the gage cover to be sure it is securely in place and air tight. Check the tubing ends and be
sure they are not plugged and remain perpendicular to the air flow. The pressure drop reading on
the magnehelic is a pressure made up of the final filter pressure drops.

d. Filter Check List:
e Replace filters, as required
e Replace missing filter clips
e Zero magnehelic gage

DESICCANT/ENTHALPY WHEEL(if applicable)

a. The face of the wheel should be checked to ensure no apparent dirt or debris, or damage to wheel
faces from loose matter within the consumer’s air handling unit.

b. Check the pressure detector for the pressure drop. If the pressure drop excess the design
pressure by 10%, then there might be some dirt and dust buildup inside the corrugated flow
channels and need to be cleaned out.

c. Recoat the face flanges of the wheel with lubricant.

ELECTRICAL PANEL
a. Two weeks after startup, all electrical connections to contactors, terminals and main power lugs
should be checked and tightened. These should be checked monthly for the first four months and
twice per season thereafter.
b. Electrical Panel Check List:
e Check all wiring for loose connections.
e Check voltage at unit (while in operation).
e Check amperage draw against unit rating plate.
e Where possible, all contactors should be inspected to ensure that contacts are clean and
are making good contact. If contacts are abnormally pitted or burned badly, replace
contactor. Single phasing and motor burnouts can result from bad contacts.

Caution: This unit is connected to high voltages. Electrical shock or death could occur if instructions are not
followed. This equipment contains moving parts that can start unexpectedly. Injury or death could occur if
instructions are not followed. All work should be performed by a qualified technician. Always disconnect power
before servicing. DO NOT bypass any interlock or safety switches under any circumstances.
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ANNEX DOCUMENTATION
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Data Sheet DHP-80

General Characteristics Dehumidification

CFM 8000

DIMENSIONS
Outer Shell 2"’ Double Polyurethane foam R Value 25.8
Length 250" Inches
Width 109" Inches
Height 95.3" Inches
Weight 14623 Ib
Electric Conduit 1%

Drain 1%

Type ZA Backward Curved Direct Drive

Quantity 2

Actual Power 2.831 HP
Nominal Power 3.5 kw
Speed EC Motor

External Static Pressure 1" In.Wc
Total Static Pressure 3.8" In.Wc
Type ZA Backward Curved Direct Drive

Quantity 2

Actual Power 2.697 Kw
Nominal Power 3.9 Kw
Speed EC Motor

External Static Pressure 0.25" In.Wc
Total Static Pressure 3.1" In.Wc
Type ZA Axial Fan

Quantity 3

Actual Power 1.571 Kw
Nominal Power 1.85 Kw
Speed EC Motor

External Static Pressure 0.1" In.Wc
Total Static Pressure 0.84 In.Wc
Type ZA Axial Fan

Quantity 1

Actual Power 3.234 Kw
Nominal Power 3.7 Kw
Speed EC Motor

External Static Pressure 0.01" In.Wc

Total Static Pressure 0.6 In.Wc



Type Finned and Tube Heat Exchanger 8 Rows 11 FPI
Quantity 1

Capacity 721.1 MBH
Coating N/A

Air PD 0.48 In.Wc
Split 4 Circuit Intertwined

Type Finned and Tube Heat Exchanger 4 Rows 10 FPI
Quantity 1

Capacity 198.2 MBH
Coating N/A

Air PD 0.09 In.Wc
Split 2 Circuit Intertwined

Type Finned and Tube Heat Exchanger 6 Rows 12 FPI
Quantity 2

Capacity 479.5 MBH
Coating N/A

Air PD 0.43 In.Wc
Split 2 Circuit Face

Type Finned and Tube Heat Exchanger 4 Rows 12 FPI
Quantity 1

Capacity 312 MBH
Coating N/A

Air PD 0.49 In.Wc
Split 2 Circuit Face

Type Scroll

Quantity 4

Capacity 2x15.25 TR
Power 2x16.3 Kw
Type Scroll

Quantity 2

Capacity 2x9 TR
Power 2x9.37 Kw
Size 1940 mm
Thickness 200 mm
Power 160 Watt
Type Indirect Gas Heater

Quantity 1

Input / Output 400/ 320 MBH

Min. Gas Pressure 6" Psi



Max. Gas Pressure 13" Psi

Effieciency 80%

Type MERV13

RLA 164

Actual Power 104.576 Kw
Nominal Power 109.15 Kw
VOLTAGE / FREQ / PHASE. 460 /60/3

FLA / MCA / MOCP 171/178/200
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chapter output FANselect

FANselect

2020/12/28

version FANselect V 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )

general description

1) GR50C-ZID.GG.CR | 114652/H01 | Portfolio STD-WW | Cpro ECblue

GR25C - GR63C:
 Bolted supporting structure made of galvanized sheet steel
e Galvanized components can be coated with epoxy-/ polyester powder coating
RAL 7032 for a surcharge
» Ventilation data (fan curve) and motor allocation equivalent to
ER..Cpro-ECblue
* Inlet ring designed for optimum air flow, made of galvanised steel sheet with
measuring device for determination of flow rate
« Installation position vertical motor shaft
Vu = impeller at the bottom
Vo = impeller at the top
» Module decoupled by rubber dampers

www.ziehl-abegg.com Bewegung durch Perfektion | Movement by Perfection
Technical data are subject to change.
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chapter output FANselect

FANselect

2020/12/28

version FANselect V 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )

fan data

type GR50C-ZID.GG.CR

article no. 114652/H01 | Portfolio STD-WW

technical data

motor ECblue
mains supply - 3~ 460V 60Hz
ambient temperature, max. limit (t) °C 55
efficiency grade nstata % 67,2
efficiency grade Nactual | Niarget % 72,0 | 62
ErP-conformity 2015 | EC controller integrated
grille | influence Nein
fan data

SFP-class | SFP-value (Psrp) - | Ws/m3 411500
airflow volume (qv) ft3/min 4000.0
pressure, stat. (psr) | tot. (pr) in.wg. 3.800 | 3.941
electrical power input (Psys) W 2831
system eff., stat. (nsk,sys) | tot. (NFsys) % 63.1|65.5
fan speed (n) | max. (Nmax) rpm 1758 | 1860
fan speed, set value (%nNmax) % 95
frequency (fsp) | (fmax) Hz 60| 60
voltage (Upp) Vv 460
current (Ipp) A 3.77
acoustics, suction side (Lwa),s) | (Lw.s) dB 78183
acoustics, pressure side (Lwa)e) | (Lw,s dB 86 | 89
dimensions (w x h x d) mm 670 x 670 x 445
product weight (m,r) kg 47
k-factor nozzle pres. (k) - 252
differential pres. nozzle (psr nozzle) Pa 727

PF:PF_00; BR:BR_39; qy:4000.0 ft¥/min; psr:3.800 in.wg.; mains:3~ / 460V / 60 Hz; t:68 °F; p:0.072 Ibs/ft3; STol:+-10 %

www.ziehl-abegg.com Bewegung durch Perfektion | Movement by Perfection 2|6
Technical data are subject to change.
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chapter output

FANselect

FANselect

performance curve / acoustics

2020/12/28

version FANselect V 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )

0 GR50C-ZID.GG.CR measured in standard nozzle in installation type A according to ISO 5801

measurement density 0.072 [Ibs/ft?]

114652/H01 | Portfolio
STD-WW

air performance psr
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1 GR50C-ZID.GG.CR
f[Hz] sum 63 125 250 500 1000 2000 4000 8000 f[Hz] sum 63 125 250 500 1000 2000 4000 8000
Lwa),s 78 45 60 70 73 70 70 66 64 Lw(a).6 86 49 66 75 79 81 79 75 68
Lws 83 71 74 79 77 70 69 65 65 Lwse 89 76 80 85 82 81 78 74 69
www.ziehl-abegg.com Bewegung durch Perfektion | Movement by Perfection 3|6

Technical data are subject to change.
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chapter output FANselect

FANselect

. . . 2020/12/28
eﬁICIenCy grade / power InpUt version FANselect VV 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )
GR50C-ZID.GG.CR measured in standard nozzle in installation type A according to ISO 5801
0 114652/H01 | Portfolio measurement density 0.072 [Ibs/ft?]
STD-WW
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704 70
63.1
B0 B0
504 — 504
= =
404 w40
w
i i
- 30 T304
- T
= =
204 204
10 10
D T T T T T T T 1 D T T T T T T T 1
0 1000 2000 3000 4000 S000 6000 TOOO 5000 0 1000 2000 3000 4000 5000 BOOD  TOOD 00O
qv [ft3/minl] qv [ft3/min]
power input Psys
3500+
2831
30004
25004
E 20004
0
21500
[
IDDD-/\
500-/_________—-————\
______-—-—'—_—'—-—__
D T T T T T T T 1
0 1000 2000 3000 4000 S000 6000 TOOO  S000
qv [ft3/min]
www.ziehl-abegg.com Bewegung durch Perfektion | Movement by Perfection 3 4|6
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chapter output FANselect

FANselect

2020/12/28

version FANselect V 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )

nominal values

3~ 380-480V 50Hz P1 3.50kW
5.60-4.40A 1860/MIN 55°C
3~ 380-480V 60Hz P1 3.50kW
5.60-4.40A 1860/MIN 55°C

IP54 THCL155
114652/H01
; 2020/12/28
dranng version FANselect V 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )
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wiring diagram

version FANselect V 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )

GR50C-ZID.GG.CR

114652/H01

|

www.ziehl-abegg.com Bewegung durch Perfektion | Movement by Perfection ¢ 5|6

Technical data are subject to change.
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chapter output

FANselect

FANselect

system components

2020/12/28

version FANselect V 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )

type

article no.

GR50C-ZID.GG.CR

114652/H01

control component

www.ziehl-abegg.com

ECblue AM module
type: AM-MODBUS
article no.: 349045

ECblue AM module
type: AM-PREMIUM
article no.: 349046

ECblue AM module
type: AM-MODBUS-W
article no.: 349050

ECblue AM module
type: AM-PREMIUM-W
article no.: 349051

Bewegung durch Perfektion | Movement by Perfection

Technical data are subject to change.
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chapter output

FANselect

FANselect

general description

2020/11/117

version FANselect V 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )

www.ziehl-abegg.com
Technical data are subject to change.

GR40C-ZID.GG.CR | 114644/H01 | Portfolio STD-WW | Cpro ECblue

GR25C - GR63C:
 Bolted supporting structure made of galvanized sheet steel
e Galvanized components can be coated with epoxy-/ polyester powder coating
RAL 7032 for a surcharge
» Ventilation data (fan curve) and motor allocation equivalent to
ER..Cpro-ECblue
* Inlet ring designed for optimum air flow, made of galvanised steel sheet with
measuring device for determination of flow rate
« Installation position vertical motor shaft
Vu = impeller at the bottom
Vo = impeller at the top
» Module decoupled by rubber dampers

Bewegung durch Perfektion | Movement by Perfection 1|6
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chapter output

FANselect

FANselect

2020111117
fan data version FANselect V 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )
type GR40C-ZID.GG.CR
article no. 114644/H01 | Portfolio STD-WW

technical data

motor ECblue
mains supply - 3~ 460V 60Hz
ambient temperature, max. limit (t) °C 55
efficiency grade nstata % 63,3
efficiency grade Nactual | Niarget % 67,762
ErP-conformity 2015 | EC controller integrated
grille | influence Nein
fan data

SFP-class | SFP-value (Psgp) - | Ws/m3 411428
airflow volume (qv) ft3/min 4002.3
pressure, stat. (psr) | tot. (pr) in.wg. 3.111| 3.474
electrical power input (Psys) w 2697
system eff., stat. (nsk,sys) | tot. (NFsys) % 54.3|60.6
fan speed (n) | max. (Nmax) rpm 2601 | 2810
fan speed, set value (%nNmax) % 93
frequency (fsp) | (fmax) Hz 60| 60
voltage (Upp) Vv 460
current (Ipp) A 3.58
acoustics, suction side (Lwa),s) | (Lw.s) dB 84|88
acoustics, pressure side (Lwa)e) | (Lw,s dB 94 | 95
dimensions (w x h x d) mm 550 x 550 x 381
product weight (m,r) kg 37
k-factor nozzle pres. (k) - 154
differential pres. nozzle (psr nozzle) Pa 1950

www.ziehl-abegg.com
Technical data are subject to change.

PF:PF_00; BR:BR_39; qy:6800 m¥h; psr:775 Pa; mains:3~ / 460V / 60 Hz; t:45 °C; p:1.16 kg/m?; STol:+-5 %

Bewegung durch Perfektion | Movement by Perfection
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chapter output FANselect

FANselect

i 2020/11/117
performance curve / acoustics version FANselect V 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )

0 GR40C-ZID.GG.CR measured in standard nozzle in installation type A according to ISO 5801

114644/H01 | Portfolio measurement density 0.072 [Ibs/ft?]
STD-WW

air perfogmance psr
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f[Hz] sum 63 125 250 500 1000 2000 4000 8000 f[Hz] sum 63 125 250 500 1000 2000 4000 8000

Lwa),s 84 52 60 76 79 78 76 72 73 Lw(a).6 94 52 64 81 83 88 90 84 79

Lws 88 78 75 83 82 78 75 71 75 Lwse 95 78 79 89 86 88 89 84 81
www.ziehl-abegg.com Bewegung durch Perfektion | Movement by Perfection 3 3|6

Technical data are subject to change.
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chapter output FANselect

FANselect

. . . 2020/11/17
eﬁICIenCy grade / power InpUt version FANselect VV 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )
GR40C-ZID.GG.CR measured in standard nozzle in installation type A according to ISO 5801
0 114644/H01 | Portfolio measurement density 0.072 [Ibs/ft?]
STD-WW
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chapter output FANselect

FANselect

2020/11/117

version FANselect V 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )

nominal values

3~ 380-480V 50Hz P1 3.90kW
6.20-5.00A 2810/MIN 55°C
3~ 380-480V 60Hz P1 3.90kW
6.20-5.00A 2810/MIN 55°C

IP54 THCL155
GR40C-ZID.GG.CR
114644/H01
; 2020111117
dranng version FANselect V 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )
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2020/11/117
version FANselect V 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )

wiring diagram

GR40C-ZID.GG.CR

114644/H01

|

www.ziehl-abegg.com Bewegung durch Perfektion | Movement by Perfection ¢ 5|6

Technical data are subject to change.


http://ziehl-abegg.com/

chapter output

FANselect

FANselect

system components

2020/11/117

version FANselect V 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )

type

article no.

GR40C-ZID.GG.CR

114644/H01

control component

www.ziehl-abegg.com

ECblue AM module
type: AM-MODBUS
article no.: 349045

ECblue AM module
type: AM-PREMIUM
article no.: 349046

ECblue AM module
type: AM-MODBUS-W
article no.: 349050

ECblue AM module
type: AM-PREMIUM-W
article no.: 349051

Bewegung durch Perfektion | Movement by Perfection

Technical data are subject to change.
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compact edition FANselect
2020/12/28
fan data version FANselect V 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )
type ZN063-ZIL.GG.V7P3
article no. 166781 | Portfolio STD-WW

technical data

motor ECblue
mains supply - 3~ 460V 60Hz
ambient temperature, max. limit (t) °C 65
efficiency grade nstata % 52,8
efficiency grade Nactual | Niarget % 57,540

ErP-conformity

2015 | EC controller integrated

grille | influence

suction side | not measured

fan data

SFP-class | SFP-value (Psgp) - | Ws/m3 1| 442
airflow volume (qv) ft3/min 7534.0
pressure, stat. (psr) | tot. (pr) in.wg. 0.840 | 1.149
electrical power input (Psys) w 1571
system eff., stat. (nsk,sys) | tot. (NFsys) % 47.3 | 64.7
fan speed (n) | max. (Nmax) rpm 1206 | 1270
fan speed, set value (%nNmax) % 95
frequency (fsp) | (fmax) Hz 60 | 60
voltage (Upp) Vv 460
current (Ipp) A 213
acoustics, suction side (Lwa),s) | (Lw.s) dB 82| 86
acoustics, pressure side (Lwa)e) | (Lw,s dB 83|86
product weight (mjr) kg 32.9

nominal values

3~ 380-480V 50Hz P1 1.85kW
3.00-2.40A 1270/MIN 65°C
3~ 380-480V 60Hz P1 1.85kW
3.00-2.40A 1270/MIN 65°C
IP54 THCL155

www.ziehl-abegg.com
Technical data are subject to change.

PF:PF_00; BR:BR_53; qv:7534.0 ft3min; psr:0.840 in.wg.; mains:3~/ 460V / 60 Hz; t:20 °C; p:1.16 kg/m?; STol:+-10 %

Bewegung durch Perfektion | Movement by Perfection
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compact edition

FANselect

FANselect

performance curve / acoustics

2020/12/28

version FANselect V 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )

0 ZN063-ZIL.GG.V7P3 :\g%a?é%e;j in ZAplus without guard grille with airflow direction V in installation type A according to

166781 | Portfolio STD-WW

air performance psr

measurement density 0.072 [Ibs/ft?]
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1 ZNO063-ZIL.GG.V7P3
f[Hz] sum 63 125 250 500 1000 2000 4000 8000 f[Hz] sum 63 125 250 500 1000 2000 4000 8000
Lwa)s 82 50 64 71 75 78 7 70 63 Lwa)e 83 49 64 71 77 78 77 71 64
Lws 86 75 79 79 78 78 76 69 64 Lwe 86 74 78 79 80 78 76 70 65

www.ziehl-abegg.com
Technical data are subject to change.

Bewegung durch Perfektion | Movement by Perfection
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compact edition FANselect

FANselect

2020/12/28

version FANselect V 1.01 (180713), AMCA V 1.02 April, 2018 / 1.18.07.13 | 70024 | (user )

fan data

type ZNO063-ZIL.GL.V7P3

article no. 166782 | Portfolio STD-WW

technical data

motor ECblue
mains supply - 3~ 460V 60Hz
ambient temperature, max. limit (t) °C 55
efficiency grade nstata % 52,9
efficiency grade Nactual | Niarget % 55,7 |40
ErP-conformity 2015 | EC controller integrated
grille | influence suction side | measured
fan data

SFP-class | SFP-value (Psrp) - | Ws/m3 2| 596
airflow volume (qv) ft3/min 11500.0
pressure, stat. (psr) | tot. (pr) in.wg. 0.600 | 1.340
electrical power input (Psys) W 3234
system eff., stat. (nsk,sys) | tot. (NFsys) % 25.156.0
fan speed (n) | max. (Nmax) rpm 1571 | 1600
fan speed, set value (%nNmax) % 98
frequency (fsp) | (fmax) Hz 60| 60
voltage (Upp) Vv 460
current (Ipp) A 415
acoustics, suction side (Lwa),s) | (Lw.s) dB 90 | 91
acoustics, pressure side (Lwa)e) | (Lw,s dB 90 | 91
product weight (mjr) kg 37.7

3~ 380-480V 50Hz P1 3.70kW
) 6.00-4.70A 1600/MIN 55°C
nominal values 3~ 380-480V 60Hz P1 3.70kW
6.00-4.70A 1600/MIN 55°C
IP54 THCL155

PF:PF_00; BR:BR_53; qy:11500.0 ft/min; ps£:0.600 in.wg.; mains:3~ / 460V / 60 Hz; t::68 °F; p:0.072 Ibs/ft3; STol:+-10 %

www.ziehl-abegg.com Bewegung durch Perfektion | Movement by Perfection 1|2
Technical data are subject to change.
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compact edition FANselect

FANselect

. 2020/12/28
performance curve / acoustics version FANselect V 1.01 (180713), AMCA V 1.02 April, 2018 /1.18.07.13 | 70024 | (user )

0 ZN063-ZIL.GL.V7P3 Measu_red in ZAplus with guard grille on suction side with airflow direction V in installation type A
according to 1ISO 5801

166782 | Portfolio STD-WW measurement density 0.072 [Ibs/ft?]

air performance psr
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f [Hz] f [Hz]
1 ZNO063-ZIL.GL.V7P3
f[Hz] sum 63 125 250 500 1000 2000 4000 8000 f[Hz] sum 63 125 250 500 1000 2000 4000 8000
Lwa)s 90 48 66 74 81 85 86 82 74 Lw(a).6 90 48 65 74 83 84 85 81 72
Lws 91 72 80 83 84 85 84 81 75 Lwse 91 73 80 83 86 84 84 80 73
www.ziehl-abegg.com Bewegung durch Perfektion | Movement by Perfection 3 2|2

Technical data are subject to change.


http://ziehl-abegg.com/

=) PRECISION
Right Fit. Right Now.
888-921-COIL (2645)

200 Morgan Street
Brownsville, TN 38012

Selection Summary

JOB SUMMARY

Whole Food Chandler
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=) PRECISION
Right Fit. Right Now.
888-921-COIL (2645)

200 Morgan Street
Brownsville, TN 38012

Direct Expansion Coil

SUBMITTAL DATA

Whole Food Chandler
PrecisionCoils Coil Pre-Cooling Coil

Tag Qty Model

Footnotes Comment

Pre-Cooling Coil 1 DX12C08S11-80x53.5-RH a,b

Construction and Performance Details

Tag

Air flow (SCFM)

Altitude (ft)

Total capacity (MBH)
Sensible capacity (MBH)
Entering dry bulb (°F)
Entering wet bulb (°F)
Leaving dry bulb (°F)
Leaving wet bulb (°F)
Face velocity (ft/min)

Air pressure drop (in of water)
Air fouling factor (h-ft?-°F/Btu)
Min. fin surface temp. (°F)
Refrigerant

Suction temp. (°F)
Superheat (°F)

Liquid temp. (°F)

Design condensing temp. (°F)
Ref. mass flow (Ib/h)

Ref. velocity (ft/s)

Ref. pressure drop (psi)
Coils per bank

Coil type

Fin height (in)

Fin length (in)

Face area (ft?)

Rows

Fin spacing (fins/in)

Fin material

Fin type

Fin thickness (in)

Tube wall thickness (in)
Number of feeds

Return conn. size (in)
Weight (Ib)

Est. internal volume (ft3)

Entering saturated ref. temp. (°F)

Pre-Cooling Coil
8000

0

721.1
422.3
96.4
76.0
48.4
48.4
269
0.48
0.00000
46.3
R-410A
45.0
10.0
130.0

12398.4
30.56
8.81

1

1/2
80.0
53.5
29.72
8

11

Al
Cor.
0.006
0.016
36
1.625
585
3.25
48.4

R7.9 (Build 157360) - 9999

Page 2 of 3 Friday, December 18, 2020



SUBMITTAL DRAWINGS

r=>)] PRECISION
COILS Whole Food Chandler

Right Fit. Right Now. PrecisionCoils Coil Pre-Cooling Coil

888-921-COIL (2645)
200 Morgan Street
Brownsville, TN 38012
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Dimensions*

Tag Pre-Cooling Coil
Model DX12C08S11-80x53.5-RH
Weight 585
Fin material & type 0.006 Aluminum Corrugated
Tube wall 0.016 / Smooth
Casing material / flange 16 ga. galv. steel (std) / Stacking
Intermediate drain pan None
Coating None
Header diameter 1.625
Distributor 1.375-9-5/16-20, 1.375-9-5/16-20, 1.375-9-5/16-20, 1.375-9-5/16-20
Supply / return conn. size 1.375/1.625
Connection type Sweat Copper
Split ratio 9+9+9+9 feeds
Intertwine style Normal
Number of feeds 36 (8 DT)
FH/FL 80/53.5
CH/CL 83/56.5
OAL/CD 60.5/13
C 4.75
F1/F2 -0.5200005 / 6.48
R1/R2 1.25/3.375
L / MAX 4/2.25

* All distances are measured as inches.
4] Headers extend outside casing (not shown in drawing). Increase CD Dimension to keep headers inside casing.
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PRECISION
COILS

Right Fit. Right Now.
888-921-COIL (2645)

200 Morgan Street
Brownsville, TN 38012

Direct Expansion Coil

SUBMITTAL DATA

Whole Food Chandler
PrecisionCoils Coil Post-Cooling Coil

Tag Qty
Post-Cooling Coil 1

Model Footnotes

DX12C04Q10-80x54-RH a,b

Construction and Performance Details

Comment

Tag Post-Cooling Coil
Air flow (SCFM) 8000
Altitude (ft) 0
Total capacity (MBH) 198.2
Sensible capacity (MBH) 198.2
Entering dry bulb (°F) 73.0
Entering wet bulb (°F) 51.7
Leaving dry bulb (°F) 50.3
Leaving wet bulb (°F) 41.0
Face velocity (ft/min) 267
Air pressure drop (in of water) 0.09
Air fouling factor (h-ft>-°F/Btu) 0.00000
Refrigerant R-410A
Suction temp. (°F) 45.0
Superheat (°F) 10.0
Liquid temp. (°F) 130.0
Design condensing temp. (°F)

Ref. mass flow (Ib/h) 3408.1
Ref. velocity (ft/s) 18.90
Ref. pressure drop (psi) 4.45
Coils per bank 1
Coil type 1/2
Fin height (in) 80.0
Fin length (in) 54.0
Face area (ft?) 30.00
Rows 4
Fin spacing (fins/in) 10
Fin material Al
Fin type Cor.
Fin thickness (in) 0.006
Tube wall thickness (in) 0.016
Number of feeds 16
Return conn. size (in) 1.125
Weight (Ib) 303
Est. internal volume (ft3) 1.65
Entering saturated ref. temp. (°F) 46.7

R7.9 (Build 157360) - 9999

Page 2 of 3

Friday, December 18, 2020



PRECISION
b

Right Fit. Right Now.

888-921-COIL (2645)
200 Morgan Street
Brownsville, TN 38012

SUBMITTAL DRAWINGS

Whole Food Chandler
PrecisionCoils Coil Post-Cooling Coil

Drawings
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Dimensions*
Tag Post-Cooling Coil
Model DX12C04Q10-80x54-RH
Weight 303
Fin material & type 0.006 Aluminum Corrugated
Tube wall 0.016 / Smooth

Casing material / flange

16 ga. galv. steel (std) / Stacking

Intermediate drain pan None
Coating None
Header diameter 1.125
Distributor 1.125-8-5/16-12, 1.125-8-5/16-12
Supply / return conn. size 1.125/1.125
Connection type Sweat Copper
Split ratio 8 feeds outside / 8 feeds inside
Intertwine style Normal
Number of feeds 16 (Quarter)
FH/FL 80/54
CH/CL 83 /57
OAL/CD 60.5/7.5
C 4.25
F1/F2 1.38/15
R1/R2 1/2.625
L / MAX 4/2.25

* All distances are measured as inches.

R7.9 (Build 157360) - 9999
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JOB SUMMARY

Whole Food Chandler
, USA
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Whole Food Chandler
Right Fit. Right Now. PrecisionCoils Coil Pre-Condesner Coil

888-921-COIL (2645)
200 Morgan Street
Brownsville, TN 38012

Condenser Coil

Tag Qty Model Footnotes Comment
Pre-Condesner Coil 1 CD12C06S12-80x44-RH a,b

Construction and Performance Details

Tag Pre-Condesner Coil
Air flow (SCFM) 15300
Altitude (ft) 0
Condenser capacity (MBH) 479.5
Desuperheat capacity (MBH) 0.0
Entering dry bulb (°F) 96.4
Leaving dry bulb (°F) 125.3
Face velocity (ft/min) 626
Air pressure drop (in of water) 0.74
Air fouling factor (h-ft*-°F/Btu) 0.00000
Refrigerant R-410A
Condensing temp. (°F) 130.0
Vapor temp. (°F) 130.0
Subcooling (°F) 0.0
Suction temp. (°F) 45.0
Ref. mass flow (Ib/h) 8814.2
Ref. velocity (ft/s) 14.12
Ref. pressure drop (psi) 10.03
Subcooler circ./face tubes 0/0
Subc. capacity (MBH) 0.0
Subc. leaving temp. (°F)

Subc. pressure drop (psi) 0.00
Coils per bank 1
Coil type 1/2
Fin height (in) 80.0
Fin length (in) 44.0
Face area (ft?) 24 .44
Rows 6
Fin spacing (fins/in) 12
Fin material Al
Fin type Cor.
Fin thickness (in) 0.006
Tube wall thickness (in) 0.016
Tube interior Smooth
Number of feeds 13
Supply conn. size (in) 1.625
Return conn. size (in) 1.625
Weight (Ib) 384
Est. internal volume (ft3) 2.02

R7.9 (Build 157360) - 9999 Page 2 of 4 Friday, November 13, 2020
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SUBMITTAL DRAWINGS

Whole Food Chandler
PrecisionCoils Coil Pre-Condesner Coil

Drawings
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Dimensions*
Tag Pre-Condesner Coil
Model CD12C06S12-80x44-RH
Weight 384
Fin material & type 0.006 Aluminum Corrugated
Tube wall 0.016 / Smooth
Casing material / flange 16 ga. galv. steel (std) / Stacking
Coating None
Header diameter 1.625
Supply / return conn. size 1.625/1.625
Connection type Sweat Copper
Split ratio 6 feeds top / 7 feeds bottom
Number of feeds 13 (20 DT)
Subcooler circ./face tubes 0/0
FH/FL 80 /44
CH/CL 83147
OAL/CD 51/10
C 4.75
E/S1/82 2.3/1.25/39.25
F/R1/R2 23/1.25/455
L / MAX 4/2.25
* All distances are measured as inches.
R7.9 (Build 157360) - 9999 Page 4 of 4 Friday, November 13, 2020
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Whole Food Chandler
Right Fit. Right Now. PrecisionCoils Coil Post-Condenser Coil

888-921-COIL (2645)
200 Morgan Street
Brownsville, TN 38012

Condenser Coil

Tag Qty Model Footnotes Comment
Post-Condenser Coil 1 CD12C04S12-80x33.25-RH a,b

Construction and Performance Details

Tag Post-Condenser Coil
Air flow (SCFM) 11500
Altitude (ft) 0
Condenser capacity (MBH) 311.9
Desuperheat capacity (MBH) 0.0
Entering dry bulb (°F) 96.4
Leaving dry bulb (°F) 121.4
Face velocity (ft/min) 623
Air pressure drop (in of water) 0.49
Air fouling factor (h-ft?-°F/Btu) 0.00000
Refrigerant R-410A
Condensing temp. (°F) 130.0
Vapor temp. (°F) 130.0
Subcooling (°F) 0.0
Suction temp. (°F) 45.0
Ref. mass flow (Ib/h) 5692.0
Ref. velocity (ft/s) 16.94
Ref. pressure drop (psi) 14.58
Subcooler circ./face tubes 0/0
Subc. capacity (MBH) 0.0
Subc. leaving temp. (°F)

Subc. pressure drop (psi) 0.00
Coils per bank 1
Coil type 1/2
Fin height (in) 80.0
Fin length (in) 33.3
Face area (ft?) 18.47
Rows 4
Fin spacing (fins/in) 12
Fin material Al
Fin type Cor.
Fin thickness (in) 0.006
Tube wall thickness (in) 0.016
Tube interior Smooth
Number of feeds 7
Supply conn. size (in) 1.375
Return conn. size (in) 1.375
Weight (Ib) 215
Est. internal volume (ft3) 1.10

R7.9 (Build 157360) - 9999 Page 2 of 4 Friday, November 13, 2020
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Dimensions*
Tag Post-Condenser Coil
Model CD12C04S12-80x33.25-RH
Weight 215
Fin material & type 0.006 Aluminum Corrugated
Tube wall 0.016 / Smooth
Casing material / flange 16 ga. galv. steel (std) / Stacking
Coating None
Header diameter 1.375
Supply / return conn. size 1.375/1.375
Connection type Sweat Copper
Split ratio 3 feeds top / 4 feeds bottom
Number of feeds 7 (4 DT)
Subcooler circ./face tubes 0/0
FH/FL 80/33.25
CH/CL 83/36.25
OAL/CD 40/7.5
C 4.5
E/S1/82 2.13/1.125/36.625
F/R1/R2 2.13/1.125/47.875
L / MAX 4/2.25
* All distances are measured as inches.
R7.9 (Build 157360) - 9999 Page 4 of 4 Friday, November 13, 2020



Emerson Climate Technologies

December 28, 2020

Rating Conditions
11.1 K Superheat
8.3 K Subcooling
35 °C Ambient Air Over
Compressor Information
Compressor Model: ZP182KCE-TED Phase: 3
Refrigerant: R-410A , Mid Pt. Frequency (Hz): 60
Volts: 460 Application: Air Conditioning
RLA (MCC/1.4) (Amps): 30.0 MCC (Amps): 42.0
RLA (MCC/1.56) (Amps): 26.9 LRA (Amps): 173.0
HP: NA Status OEM Production
Basis: Dew Point
Inputs
Condensing Temperature (°C): 54.4 Evaporator Superheat (K): 10.0
Evaporator Temperature (°C): 7.2 Compressor Superheat (K): 10.0
Return Gas Temperature (°C): 17.2 Total Subcooling (K): 8.3
Results
Compressor Capacity (W): 53,500 Refrigerant Flow Rate (gnvs): 340.0
Net Refrigeration Effect (W): 53,500 Current (Amps): 26.2
Power (W): 16,300 Isentropic Efficiency (%): 74.4
Compressor COP: 3.28 Liquid Temp. (°C): 46.0
Evaporator COP: 3.28 Discharge Temp. (°C): 91.0
Condenser Heat Rejection (W): 69,800

Notes: Net Refrigeration Capacity is the amount of useful cooling delivered to refrigerated space.
Discharge Temperature Estimation Accuracy + 5.6 °C.
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Emerson Climate Technologies

December 28, 2020

Rating Conditions
11.1 K Superheat
8.3 K Subcooling
35 °C Ambient Air Over
Compressor Information
Compressor Model: ZP104KCE-TFD Phase: 3
Refrigerant: R-410A , Dew Pt. Frequency (Hz): 60
Volts: 460 Application: Air Conditioning
RLA (MCC/1.4) (Amps): 16.4 MCC (Amps): 23.0
RLA (MCC/1.56) (Amps): 14.7 LRA (Amps): 130.0
HP: NA Status OEM Production
Basis: Dew Point
Inputs
Condensing Temperature (°C): 54.4 Evaporator Superheat (K): 10.0
Evaporator Temperature (°C): 7.2 Compressor Superheat (K): 10.0
Return Gas Temperature (°C): 17.2 Total Subcooling (K): 8.3
Results
Compressor Capacity (W): 31,100 Refrigerant Flow Rate (gnvs): 198.0
Net Refrigeration Effect (W): 31,100 Current (Amps): 14.4
Power (W): 9,370 Isentropic Efficiency (%): 75.3
Compressor COP: 3.32 Liquid Temp. (°C): 46.0
Evaporator COP: 3.32 Discharge Temp. (°C): 90.0
Condenser Heat Rejection (W): 40,470

Notes: Net Refrigeration Capacity is the amount of useful cooling delivered to refrigerated space.
Discharge Temperature Estimation Accuracy + 5.6 °C.
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K ProFlute

Technology leader

Company:
Project:

Project Info:

Rotor Media PPS
Sector Layout L180/180

Rotor Diameter 1940
Rotor Depth 200

Rotor Speed 8
Press/Alt 30
Heater kW 72.3
Wet Air

Temp 102 °F

Moist 130 gr/lb «
RH 42.4 %

P Loss 1.07 'WC

Process

Temp 485 °F

Moist 49.4 gr/lb ‘
RH 97.5%

VFlow 8000 SCFM
MFlow 582 SFPM
Size 180

mm
mm
rph
in Hg
kw

Friday, October 02, 2020

Moisture Removal
Moisture Balance
Temperature Balance
Efficiency

Safety Factor

ReclD: 299886

Reactivation
Temp 125 °F

136 Ib/hr
1.0072
0.97728

0.533 kWikg
5 %

Reactivation

Temp 96.4 °F
Moist 103 gr/lb - + « Moist 103 gr/lb
RH 17.4 % RH 39.9%

VFlow 8000 SCFM
MFlow 582 SFPM
Size 180

Temp 715 °F
Moist  22.9 gr/lb
RH 20.1 %
DPTemp 28.9 °F
PLoss 0.91 'WC

ProCalc performance predictions are for the rotor only.

Apply appropriate safety factors for the construction of the unit and it's application.

ProFlute AB, Box 1155, SE-16426 Kista, Sweden, Tel: +46 73 912 1600, info@proflute.se

VFlow 8000 SCFM



THE WORLD LEADER IN CLEAN AIR SOLUTIONS

—

PerfectPleat” ULTRA T

(MERV 8 with Antimicrobial)

e Highest performing self-supported
pleated filter in the world

e Mechanical efficiency — does not
rely on electret charge technology

e Self-supporting DuraFlex® media
made from virgin fiber — no wire
support needed

e Consistent media with controlled
fiber size and blend

e Incorporates antimicrobial
e Available in 17, 2” and 4" models

e Environmentally friendly — no dies,
no metal, fully incinerable

® Patented media, filter design, and
manufacturing process. Covered
under one or more of the following
patents: US 6398839 B2;
US 6254653 B1; US 6159318;
US 6165242; US 6387140 B1
(1" model only)

Media Pack
Sealant

Media Pack
Structurally
Bonded with
Hot Melt

Pleat
Stabilizer Bar

Pleat
Support Strap

DuraFlex®
Self-Supporting
Media

Media Pack
Sealant

PerfectPleat® ULTRA 2"
Filter Construction

The PerfectPleat ULTRA filter is designed to
consistently increase efficiency throughout
the service life of the filter. The PerfectPleat
ULTRA filter has approximately 25% more
media than our standard capacity filter and
also incorporates an antimicrobial. The
antimicrobial is applied to the media to
preserve the integrity of the media throughout
the filter’s useful life by inhibiting microbial growth.

PerfectPleat ULTRA filters have an initial MERV 8 rating

respectively, but the efficiency increases significantly when dust holding
begins. PerfectPleat ULTRA filters have distinctive self-supporting
characteristics that allow a pleating pattern, which promotes airflow and
maximizes Dust Holding Capacity (DHC). The PerfectPleat ULTRA filter is
ideal for applications where pleated filters are currently in use and higher
efficiencies are desired or required. It is also suited to high moisture conditions
where bacterial growth may be likely to occur on air filters.

'q

Superior Design and Construction

The perimeter frame is constructed from the highest wet-strength 28 pt. bever-
age carrier board, securely bonded to the media pack. The 1” model employs
three supporting straps on the air entering and air leaving sides of the filter to
control pleat spacing and support the media pack in the perimeter frame.

Support straps on the air entering side are used in combination with uniquely
designed pleat stabilizers on the air-leaving side of the 2” model to provide
additional strength. The support straps and pleat stabilizers ensure integrity
against turbulent airflow. The 2” filter resists crushing and abuse and provides
excellent lateral stability for installation in side-access systems.

The 4” model utilizes a two piece die cut frame with integral pleat spacers on
the air leaving side. Pleat spacing is controlled by straps bonded to the air
entering side and the multiple rows of pleat spacers on the air leaving side.
The pleat spacers also ensure the pleats remain open during use, maximizing
filter life.

DuraFlex® Media—Patented Media Design

Uniform size virgin fibers are assembled in closely controlled blends to create
a media that is both self-supporting and consistent in performance. When
pleated, DuraFlex media will hold its shape without the wire support character-
istic of conventional pleated filters. That means no potential for the formation of
rust and safer handling. With the superior resiliency of DuraFlex media and no
need for wire support, PerfectPleat ULTRA filters can sustain significant abuse
and maintain their shape and pleat spacing. The absence of wire also makes
the filter totally incinerable, which can simplify disposal.

ARF | Flondons



PerfectPleat” ULTRA Hilters

Performance Data

Pleats Rated In?tial Resistance Recommended
Per (in. w.g.) Final Resistance | ASHRAE 52.2 | Continuous Operating
Filter Linear Foot | 300 FPM ‘ 500 FPM ‘ 625 FPM (in. w.g.) MERV Temperature Limits
1" PerfectPleat ULTRA 15 .23 42 - 1.0 8 150°F (66°C)
2" PerfectPleat ULTRA 15 12 .23 .34 1.0 8 150°F (66°C)
4" PerfectPleat ULTRA i 12 .25 .38 1.0 8 200°F (93°C)

All performance data based on ASHRAE Standard 52.2. Performance tolerance conforms to Section 6.4 of ANSI/AHRI Standard 850-2013.
Underwriters Laboratories Classification — PerfectPleat ULTRA filters are UL Classified. Testing was performed according to UL Standard 900.

Composite Minimum Efficiency Curve

Product Information — Standard Sizes

Efficiency vs. Particle Size Nominal Sizes Actual Sizes Rated Airflow Pleats

100 (Inches) (Inches) (SCFM) Per

90 (WxHxD) (WxHxD) | 300FPM | 500 FPM | 625 Fpm | Filter
80 10x10x 1 9% x9%2 x % 200 350 - 1
10x20x1 9%2x19%2x % 400 700 - 1

1 12x12x1 | 11%x11%x% 300 500 - 14
S 60 12x20x 1 1% x19% X % 500 850 - 14
3 5 y 4 12x24x1 | 11%x23%x% 600 1000 - 14
S / 14x20x1 13%5x19% x % 600 1000 - 16
ig 40 14 x25x 1 132 x 24% x % 750 1200 - 16
m 30 15x20x 1 14%.x19%2 x % 650 1050 - 17
16x16x 1 15%x15%2x % 550 900 - 19
20 16x20x 1 15% x 19%2 X % 650 1100 - 19
10 16x25x 1 15% x 24Va x % 850 1400 - 19
( 18x20x 1 17%x19%2 x % 750 1250 - 21
% 5 5 8 1 5 4 6 810 18x24x1_| 17%x23%x% | _ 900 1500 - 21
: cor 18x25x1 17% X 24% X % 950 1550 - 21
Particle Size (um) 20x20x1 19% x19% X % 850 1400 - 24
20x25x1 19% x 242 x % 1050 1750 - 24
sy - - : 24x24x1 23% x 23%s x % 1200 2000 - 29
Initial Resistance vs. Filter Face Velocity ‘ TR AV 0% X U 1300 5200 - %
05 | 10x20x2 9% x 192 x 1% 400 700 850 1
500 FPM Rated FaCe velOCitY’ > I 12x20x2 1M x19%2 x 134 500 850 1050 14
120 12x24x2 1136 x 23% x 1% 600 1000 1250 14
. ) | 14x25x2 13%2x 242 x 1% 750 1200 1500 16
5 04 ! 15x20x2 | 14%x19%x1% | _ 650 1050 1300 17
= 15x25x2 145 x 24%2 x 1% 800 1300 1650 17
c 16x16x 2 15% x 15%2 x 1% 550 900 1100 19
o 03 16x20X 2 15% x 19% x 1% 650 1100 1400 19
2 16x24x2 15%6 x 23% x 134 800 1350 1650 19
% 16x25x2 15%2 x 242 x 1% 850 1400 1750 19
'q_rf)) 0.2 18x24x2 17% x 23%s x 1% 900 1500 1900 21
o 18x25x2 172 x 242 x 1% 950 1550 1950 21
© 20x20x2 19%x19%2 x 1% 850 1400 1750 24
T 01 20x24x2 19% x 23% x 1% 1000 1650 2100 24
20x25x2 19%2 x 24%2 x 1% 1050 1750 2150 24
24x24x2 23% x 23% x 1% 1200 2000 2500 29
0 . 25x25x%x2 24Y> x 245 X 1% 1300 2150 2700 30
0 125 250 375 500 625 12x24x4 11% x 23% x 3% 600 1000 1250 10
. . 16x20x 4 15%6 x 1995 x 3% 650 1100 1400 13
Filter Face Velocity (FPM) 16%x25x4 | 15%x24%x3% | 850 1400 1750 13
18x24x4 17% x 23% x 3% 900 1500 1875 15
Energy savings may be realized by operating the PerfectPleat ULTRA filters 20x20x 4 19% x 1996 x 3% 850 1400 1750 17
to a lower final resistance. Contact your local AAF Flanders representative 20x25x4 19% x 24%6 x 3% 1050 1750 2150 17
for a Total Cost of Ownership analysis for your specific application. 24x20x 4 23% X 19% X 3% 1000 1650 2100 17
PerfectPleat® and DuraFlex® are registered trademarks of AAF International 24x24x4 | 23%x23%x 3% 1200 2000 2500 21
in the U.S. and other countries. 25x29x4 24%5 x 28¥8 x 3% 1500 2500 3150 26

ARF | Hondew

AAF Flanders has a policy of continuous product
research and improvement and reserves the right to
change design and specifications without notice.

©2017 AAF International and its affiliated companies.

9920 Corporate Campus Drive, Suite 2200, Louisville, KY 40223-5690

888.223.2003 Fax 888.223.6500 | aafintl.com
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THE WORLD LEADER IN CLEAN AIR SOLUTIONS

PREpleat M13 —

(MERV 13)

® High efficiency with low initial
resistance

¢ 100% synthetic recyclable
high-loft media

e 2-piece heavy-duty die-cut frame
e Expanded metal backing
® Double-wall frame

e Diagonal grid supports for
maximum strength

e MERV 13

A Flasies PREDIGO!

The PREpleat M13 pleated filter has a
low initial resistance and supports
achievement of LEED® credits by
significantly improving Indoor Air Quality
(IAQ) and reducing energy consumption.

The PREpleat M13 filter provides an initial
efficiency of MERV 13 per ASHRAE

Standard 52.2 at a resistance of only .20" w.g.
(2" depth) when operating at airflow velocity of
375 FPM—and only 0.30” at 500 FPM.

”K’iuuw_.

Superior Design and Construction

Media: 100% non-woven synthetic media manufactured from recyclable
material.

Media Support: Diamond-shaped expanded metal maintains maximum
support while avoiding air bypass.

Pleat Design: V-Pleat design minimizes resistance, keeping consistent pleat
count, height, and shape.

Frame: Heavy-duty two-piece moisture-resistant frame includes diagonal
and horizontal support members bonded to the media on the air entering
and leaving sides. This is a durable frame for any commercial and industrial
application.

Operating Temperature Limits: Maximum operating temperature is
180°F (82°C).

Applications

PREpleat M13 filters are designed for general air filtration in all types of

cooling, heating, and ventilating systems. They can be used as prefilters to
extend the life of higher efficiency filters or on their own. They are suitable for
installation in front access holding frames and side access housings. These
filters are excellent for upgrading from disposable panel filters, permanent filters,
or media pads in metal frames where a higher level of cleaning is desired.

-

1oaciadd v a
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[
PREpleat” M13 Hiters

Performance Data

Pleats Rated In!tlal Resistance Recommenaed
Per (in. w.g.) Final Resistance | ASHRAE 52.2 | Continuous Operating
Filter Linear Foot 300 FPM ‘ 500 FPM (in. w.g.) MERV Temperature Limits
1” PREpleat M13 15 .25 - 1.0 13 180°F (82°C)
2" PREpleat M13 15 16 .30 1.0 13 180°F (82°C)
4" PREpleat M13 9 10 .20 1.0 13 180°F (82°C)
All performance data baseq on ASHRAE Standard 52.2. Performance Product Information - Standard Sizes
tolerance conforms to Section 6.4 of ANSI/AHRI Standard 850-2013.
Underwriters Laboratories Classification — PREpleat M13 filters are Nominal Sizes| Actual Sizes Rated Airflow Pleats Gross
UL Classified. Testing was performed according to UL Standard 900. (Inches) (Inches) (SCEM) Per | Media Area
(WxHxD) (WxHxD) 300 FPM ‘ 500 FPM ‘ 625 FPMm| Filter (sq. ft.)
Composite Minimum Efficiency Curve 10x20x1 | 9% x19%x% 400 700 - 12 2.7
12x20x1 | 117 x19%2x % 500 850 - 14 3.1
Efficiency vs. Particle Size 12x24x1 | 11%x23%x% | 600 1000 - 14 37
100 14x20x1 | 13%x19%2 x % 600 950 - 17 37
90 14x25x1 | 132 x24V2x % 750 1200 - 17 4.6
> 15x20x1 | 14%x19%x % 650 1050 - 18 3.9
80 16 x20x 1 15%x19%2x %4 650 1100 - 19 41
70 y. 16x24x1 | 15%x23%2x % 800 1350 - 19 49
< / 16x25x1 | 1512 x 242 x % 850 1400 - 19 5.2
< 60 18x20x1 | 17%x19%2 x % 750 1250 - 22 4.7
§ 50 18x24x1 | 17%x 232 x % 900 1500 - 22 5.7
ko] 18x25x 1 17%x 242 % 950 1550 - 22 5.9
g 40 20x20x1 19%x 192 % 850 1400 - 24 51
L 30 20x24x1 19%2x 232 x % 1000 1650 - 24 6.2
20x25x1 | 19%x24%x% | 1050 1750 - 24 6.4
20 24x24x1 | 23%x23%x3% | 1200 2000 - 29 74
25x25x 1 24Y> X 242 X %4 1300 2150 — 31 8.3
10 10x20x2 | 9%x19%x 1% 400 700 850 12 6.1
0 12x20x2 | 11%2x19%2x1% | 500 850 1050 14 7.3
0 1 2 4 6 8 10 12x24x2 | 11%x23%x 1% | 600 1000 1250 14 8.8
: : 14x20x2 | 13%2x19%x1% | 600 950 1150 17 8.5
Particle Size (um
article Size (um) 14x25x2 | 13%2x24%x 1% 750 1200 1500 17 10.6
. N N , 15x20x2 | 14%2x19%x1% | 650 1050 1300 18 9.1
Initial Resistance vs. Filter Face VelOCIty 16x20x2 | 15%x19% x 1% 650 1100 1400 19 97
16x24x2 | 15%2x23%2x1% | 800 1350 1650 19 11.2
05 16x25x2 | 15%2x24%2x1% | 850 1400 1750 19 12.2
18x20x2 |17%2x19%x1% | 750 1250 1500 22 10.9
— 18x24x2 | 17%2x23%x1% 900 1500 1875 22 131
g 04 18x25x2 | 17%2x24%x 1% 950 1550 1950 22 13.7
. 20x20x2 | 19%x19%2x 1% 850 1400 1750 24 12.2
£ on 20x24x2 | 19%2x23%2x13% | 1000 1650 2100 24 14.6
g 03 50 20x25x2 |19%x24%x1%| 1050 | 1750 | 2150 | 24 15.2
S .25 24x24x2 |23%x23%x1% | 1200 2000 2500 29 17.5
K 02 o 25x25x%x2 | 24 x24%x 1% | 1300 2150 2700 31 19.0
8 K 20 12x24x4 | 113%x23%x 3% | 600 1000 1250 9 11.3
E 16x20x4 | 15%2x19%x 3% 650 1100 1400 12 12.5
S 01 % 27 16x25x4 | 15%2x24%2x3% | 850 1400 1750 12 15.6
c 18x24x4 | 17%2x23%2x3% | 900 1500 1875 14 17.5
20x20x4 | 19%5x19%5x3% | 850 1400 1750 15 15.6
0 20x24x4 |19 x23%2x3% | 1000 1650 2100 15 18.8
0 125 250 375 500 625 20x25x4 | 19%x24%x3% | 1050 | 1750 | 2150 15 19.6
i ; 24x24x4 | 23%x23%x3% | 1200 2000 2500 18 22.6
Filter Face Velocity (FPM)
28x30x4 | 27%x29%x3% | 1750 2900 - 21 32.6
Energy savings may be realized by operating the PREpleat M13 filters to a
lower final resistance. Contact your local AAF Flanders representative for
a Total Cost of Ownership analysis for your specific application. PREpleat® is a registered trademark of Flanders Corporation in the U.S.

ARF | Hondew

AAF Flanders has a policy of continuous product
research and improvement and reserves the right to
change design and specifications without notice.
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Unit Casing

Construction

Outer Shell | 2” Double Skin
Material
1/32” thickness painted steel plate
Thermal insulation layer 2"’ Polyurethane foam
Aluminium alloy frame
Condensate drain pan 5/64” thickness stainless steel sheet
Performance
Value Unit AHRI 1351(SI) EN 1886
Air Leakage Rate 0.11% % CL1 (Highest) L1 (Highest)
R-Value 25.8 (Ft>F°)/BTU CT1 (Highest) T1 (Highest)
Thermal Bridging . .
Factor Ky 0.8 N/A CB1 (Highest) TB1 (Highest)
Casing Deflection . .
Rating Class 0.64 mm/m CD1 (Highest) D1 (Highest)

Board Connection Type

High Strength Cold
Bridge Breaking
Sectional Material

Sealing Material

Aluminum Alloy

Frame

Bolt Fastening

2” /50 mm

Thermal Insulation

Circular Arc

Transition

Thermal Insulation

Layer

External Color Steel
Plate




ACCESS DOOR

e The surface is flat and the door frame is in close contact with the casing.

e The whole door is made of high-pressure foaming, with high strength and no air leakage; it adopts
composite structure with no thermal bridge, no condensation.

e Hinge, handle, observation window and other components are black ABS plastic, simple design.

When the positive pressure section access door is opened, the internal locking device acts at the same
time, the door can only open a small amount, and the handle must be turned again to completely open

the door (to avoid personal injury caused by accidental opening of the positive pressure door during
operation).




MAKING MODERN LIVING POSSIBLE

Capacity regulator (hot gas bypass)
TUH/TCHE/TGHE

Technical brochure



Technical brochure

Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE
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Technical brochure

Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE

e

Introduction

TUH/TCHE/TGHE capacity regulatorsadaptcompressor
capacity to actual evaporator load in applications
operating at an evaporating temperature of around
0°C. TUH/TCHE/TGHE valves are typically used in
applications such as:

m Airdriers
m  Water chillers

Fitted in a bypass between the high and low-pressure
sides of the air-drier system, TUH/TCHE/TGHE maintain
compressorsuction pressure by injecting hotgas/cool
gas from the high-pressure side.

TUH has internal pressure equalisation and
opens when pressure drops at the valve outlet.
TCHE/TGHE have external pressure equalisation and
open directly when compressor suction pressure
drops.

For all types, the bulb only serves as a reservoir for
the charge. However, it is recommended that the
bulb be mounted in a location where temperature
variation during operation is limited (see application
drawings).

Features

m Bimetal connections for TUH and TCHE
- straightforward and fast soldering (no wet cloth
or refrigeration pliers required)

m Refrigerants
R410A, R134a, R404A/R507, R407C, R22 and
other refrigerants on request.

m Replacement capacities up to 28.9 kW
(8.3 TR) for R410A

m Stable regulation
m Tight across the seat

m  Compact design
- small dimensions and low weight

m Hermetically tight design

m Stainless steel, hermetically tight solder version
- high connection strength
- high corrosion resistance
- capillary tube joints of high strength and
vibration resistance

m Laser-welded, stainless steel diaphragm element
- optimum function
- long diaphragm life
- high pressure resistance
m Adjustable setting
- accurate setting
- fine tuning possible

m Low p-band
Low hysteresis

m TUH & TCHE have an advanced filter/strainer
design

Standard range

(Variants available on request)

Standard models: Connections
One standard range per refrigerant TUH & TCHE
Refrigerants Inlet: 10 mm /3/gin.
R134a, R404A/R507, R407C, R22, R410A Outlet: 12mm/ 5 in.
Capillary tube length Orifice sizes TGHE10 & TGHE20 .
TCHE 0.9m/29ft. TCHE Orifice 3 ’ s
TGHE10 1.5m/5.0ft Orifice 4
. TGHE40
TGHE20 1.5m/5.0ft Ig:;g gr!:ce ;g Inlet: 22mm /7, in.
TGHE40 3.0m/10ft. r! ce Outlet: 22mm/7/in.
TGHE40 Orifice 40

© Danfoss A/S (AC-BNM / mr), 01 - 2009
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Technical brochure

Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE

Identification - TUH & TCHE

Identification - TGHE

Main valve data is given on the element (fig. 1)
and on the valve body (fig. 2).

Main valve data example, fig. 1

TUH = Type

068U2954 = Code number

R404A = Refrigerant
-1—>+13°C = Adjusting range in °C
+30 — +56°F = Adjusting range in °F
PS 34 bar/

MWP 500 psig = Max. working pressure
104B = Date marking

(week 10, year 2004,
weekday B = Tuesday)

Main valve data example, fig. 2
= = Normal flow direction

inch = Connection in inches
(MM = millimetres)

ORIF 9 = Orifice number 9

1.3TR = Replacement capacity in Tons
of Refrigeration

4.5 kW = Replacement capacity in kW

Main valve data example, fig. 3

TGHE 10 = Type

1.3TR = Rated replacement capacity
Q,om in Tons of Refrigeration

4.5 kW = Rated replacement capacity
Qnom in kW

R404A = Refrigerant

-1—>+12°C = Adjusting range in °C

+30 > +54°F = Adjusting range in °F

067N8300 = Code number

PS 46 bar/

MWP 670 psig = Max. working pressure

Date marking =08 Year, 03 Month, 12 Day

Danfoss
68U112.13

Pl

MADE IN DENMARK

TUH R404A
068U2954
S

-1/+13°C  +30/+56°F

PS 34 bar/MWP 500 psig
104B

Fig. 1

@
or
€5
&3
33

Fig.2

Danfoss
67-84.11

MADE IN CHINA

TGHE
13 TR
4.5 kW
R 404a

-1/+12°C +30 / +54°F
067N8300
s 080312

Technical data

m Max. valve body temperature: 120°C / 248°F
Transient peak: 150°C / 302°F

m  Max. permissible working pressure
R134a, R22, R407C, R404A:
PS =34 bar / MWP = 500 psig
R410A
PS =42.5bar/ MWP =615 psig

m Max. test pressure
R134a, R22, R407C, R404A:
p’'=37.5 bar / 540 psig

R410A:
p’'=47 bar / 680 psig

m P-band
max. 0.5 bar /7.3 psig

m Setting
The valve is set to start opening at an
evaporating temperature of +2°C/+36°F .
The setting can be changed by turning the
setting spindle. The temperature at which the
valve starts opening is increased by turning
the spindle anti-clockwise and decreased by
turning the spindle clockwise.

m Specifically designed for hot gas applications.

m Allvalves react only on to suction pressure
variations.

DKRCC.PD.HK0.A3.02 / 520H3173
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Darifold

Technical brochure Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE

Technical data (continued) Adjustment range Adjustment range
Valve type Refrigerant for start opening Valve type Refrigerant for start opening
Adjustment range for [°Cl [°F] [°Cl [°F]
start opening R134a -1 +12°C | +30 —> +54°F R134a —1+14°C | +30 - +58°F
TUH R22 /R407C -1—>+14°C | +30 > +58°F TGHETO R22 /R407C -1—>+14°C | +30 > +58°F
R404A -1—>+13°C | +30 > +56°F R404A -1—+12°C | +30 —> +54°F
R410A -1—+10°C | +30 —» +50°F R410A -1—>+10°C | +30 —» +50°F
R134a -1—>+12°C | +30 > +54°F R134a -1 —+15°C +30— +59°F
TCHE R22/R407C -1—>+8°C +30 —> +46°F TGHE20 R22 / R407C -1—>+15°C | +30 > +59°F
R404A -1—>+7°C | +30 > +45°F R404A -1—+12°C | +30 - +54°F
R410A -1—>+9°C +30 —> +48°F R410A -1—>+10°C | +30 —» +50°F
R134a -1—>+12°C | +30 > +54°F
TGHE40 R22 /R407C -1—>+12°C | +30 > +54°F
R404A -1—+10°C | +30 > +50°F
R410A -1 - +8°C +30 — +46°F
Ordering o R134a, R22, R404A/R507, R407C, R410A
Supplied with bulb strap tandard range
. Nominal replacement Connection
Refrigerant | Type Orifice capacity 1) Pressure Inlet x Outlet
no. equalisation -
kw TR in. 2 Codeno. | mm 3) | Code no.
TUH TUH 9 18 0.5 int. 3/sx 1/, | 068U2953 | 10x 12 | 068U2950
TCHE 3 2.6 0.8 ext. 3%/, 068U4540 | 10x 12 | 068U4530
R134 TCHE 34 1 ext. 3%/, 068U4537 | 10 x 12 [ 068U4534
a
TGHE10 10 3.2 0.9 ext. 5/g X 5/g 067N8312 | 16 X 16 -
TGHE20 20 5.6 1.6 ext. 5/g X 5/g 067N8301 | 16 x 16 -
TGHE40 40 10.7 3.1 ext. gX /g 067N8306 | 22 x 22 -
TUH 9 4.5 13 int. 3%/, 068U2954 | 10 x 12 | 068U2951
TCHE 3 59 1.7 ext. 3%/, 068U4541 | 10x 12 | 068U4531
TCHE RA04A/R507 TCHE 7.6 22 ext. 3%/, 068U4538 | 10 x 12 | 068U4535
TGHE10 10 4.4 1.3 ext. /g X 5/g 067N8300 | 16 X 16 -
TGHE20 20 7.5 2.1 ext. 5/g X 5/g 067N8302 | 16 X 16 -
TGHE40 40 15.0 43 ext. g X 7/g 067N8308 | 22 x 22 -
TUH 9 2.8 0.8 int. 3gx/; 068U2955 | 10 x 12 | 068U2952
TCHE 3 4.1 1.2 ext. 3%/, 068U4542 | 10x 12 | 068U4532
RAO7C TCHE 53 1.5 ext. 3gx 1/, 068U4539 | 10 x 12 | 068U4536
TGHE10 10 3.8 1.1 ext. 5/g X 5/g 067N8313 | 16 X 16 -
TGHE20 20 6.5 1.9 ext. 5/g X /g 067N8303 | 16 X 16 -
TGHE40 40 13.0 3.7 ext. g X 7/g 067N8309 | 22 x 22 -
TUH 9 3.0 0.9 int. 3%/, 068U2959 | 10 x 12 | 068U2957
TCHE 3 4.1 1.2 ext. 3%/, 068U4546 | 10 x 12 | 068U4544
R22 TCHE 53 1.5 ext. 3gx 1/, 068U4547 | 10 x 12 | 068U4545
TGHE10 10 5.0 14 ext. 5/g X 5/g 067N8314 | 16 X 16 -
TGHE20 20 8.8 25 ext. 5/g X 5/g 067N8304 | 16 X 16 -
TGHE40 40 17.4 5.0 ext. g X 7/g 067N8310 | 22 x 22 -
TUH 9 73 2.1 int. 3%/, 068U2960 | 10 x 12 | 068U2958
TCHE 3 10.0 29 ext. 3%/, 068U4548 | 10 x 12 [ 068U4528
RATOA TCHE 129 3.7 ext. 3gx/; 068U4549 | 10 x 12 | 068U4529
TGHE10 10 8.4 24 ext. 5/g X 5/g 067N8315 | 16 X 16 -
TGHE20 20 145 4.1 ext. 5/g X 5/g 067N8305 | 16 X 16 -
TGHE40 40 289 83 ext. g X 7/g 067N8311 | 22 x 22 -

The nominal replacement capacity is the regulator capacity at
evaporating temperature t,

=-2°C/28°F,

condensing temperature t. = +40°C / 104°F,
reduction of suction temperature / suction pressure At;=4 K/ 7°F.

e »

Valves with inch connections have '/4 in. pressure-equalisation.
Valves with mm connections have 6 mm pressure-equalisation.
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Dacifold

Technical brochure

Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE

sizing R134a
6 Conditions used in calculation:
tc=+40°C
— 5 Start opening te=+2°C
<
=,
>
© nES
8 . \
© ~o
23 AR
§  po-—fTiedo - _,::T\_*;__;\, TCHE 4
£ ~T TN \ —————— TCHE 3
g 2 1 ST SO U Ry [P—— TUH 9
o \"\ \\
[0} ~ ! \\
“ RN ;‘ .
| RN -
| ™ 2
0 o2
6 5 4 3 2 1 0 1 2 3 &
Evaporating temperature [°C] Se
Correction for condensing temperature
The corrected replacement capacity can be
obtained by dividing the replacement capacity
with the correction factor given below.
Correction factor for condensing temperature
Condensing temperature
R134a +30°C +40°C +50°C
0.8 1.0 12
Example
Refrigerant R134  The corrected replacement capacity thus
Compressor capacity 6 kW at +2/+50°C  becomes 3 kW divided by 1.2 = 2.5 kW.
Min. load 50% 3kw
Replacement capacity 6-3= 3kW TheTCHE 4 gives 2.7 kW at -1.0/+40°C (------ )
Min. evaporating temperature t.=-1.0°C and gives 2.5 kW at -0.8/+40°C (- -)
Condensing temperature t.= +50°C
Correction factor (table) 1.2 Thus the TCHE 4 would be a suitable choice.
6 DKRCC.PD.HK0.A3.02 / 520H3173
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Darifold

Technical brochure

Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE

Replacement capacity R1 34a
TUH & TCHE
6 Conditions used in calculation:
tc=+40°C
— 5 Start opening te=+2°C
<
=
=
© ~~
& RRCN \
o S
g3 ~- T~ ™ TCHE 4
0] ~. RSN
5 L D N O N B TCHE 3
g2 LN | | ——- TUH 9
Q ‘\ \\
& NLM
1 =~ \\ N I}
RN g
XN .
0 o2
6 5 -4 -3 -2 A 0 1 &y
Evaporating temperature [°C] s
TGHE
25 Conditions used in calculation:
Py tc=+40°C
— Start opening te=+2°C
<20
=,
2
G
315
4]
o
5 N ——— TGHE 40
510 St~ N\ | | ------ TGHE 20
g T~ N | TGHE 10
8ol ——m >
5 — ~— o \\\ g
S~ \ S
. =
~N0 =
0 45
-20 -15 -10 -5 5 &
Evaporating temperature [°C] s
Correction factor for condensing temperature
Condensing temperature
R134a +30°C +40°C +50°C
0.8 1.0 12
The correction factor can either be multiplied
with the valve capacity or the replacement
capacity can be divided with the correction factor.
© Danfoss A/S (AC-BNM / mr), 01 - 2009 DKRCC.PD.HK0.A3.02 / 520H3173 7



Dacifold

Technical brochure

Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE

Mass flow R134a
TUH & TCHE
0.030 Conditions used in calculation:
tc=+40°C
0.025 Start opening te=+2°C
0.020 - N
- ~L - \
2 o015 T
g ' ~ N ——— TCHE 4
S ~ SO — — —TCHE 3
% 0.010 3 — - —TUH9
s NN
0.005 NN 5
AR\ °
0.000 5
6 5 4 3 2 4 0 1 &
Evaporating temperature [°C] S
TGHE
0.15 Conditions used in calculation:
tc=+40°C
Start opening tg=+2°C
—
0.10
w
©
=,
= ——— TGHE 40
% ——————————— TGHE 20
g 005 ~_ | N |-—- TGHE 10
= N
- _\\-\- \\\ g
~.s s
> 2
0.00 28
-20 -15 -10 5 0 5 £
Evaporating temperature [°C] 3
Correction factor for condensing temperature
Condensing temperature
R134a +30°C +40°C +50°C
0.8 1.0 12
The correction factor can either be multiplied
with the valve capacity or the replacement
capacity can be divided with the correction factor.
8 DKRCC.PD.HK0.A3.02 / 520H3173 © Danfoss A/S (AC-BNM / mr), 01 - 2009



Darifold

-6 -5 -4 -3 -2 -1 0 1 2 3
Evaporating temperature [°C]

Technical brochure Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE
Replacement capacity Rz 2
TUH & TCHE
8 Conditions used in calculation:
tc=+40°C
— 7 \ Start opening te=+2°C
6
z S
§ 5 N~ - 3 ~
g, . "~ \
|5 N \\\ TCHE 4
£ ~. N
5 3 U N\ S R S PR TCHE 3
& S N N TUH 9
§ 2 ~O
~
m ~<~\\\ o™
‘ N
0

Danfoss

TGHE
40

Conditions used in calculation:
tc=+40°C
Start opening te=+2°C

w
o

N
o

Replacement capacity [kW]

TGHE 40
_______ L ------TGHE 20
T~ N\ | =—- TGHE 10

10 S
— ] ;
~.~ E
\\\\ 5
NN =
0 2
-15 -10 -5 0 5 7

Danfoss

Evaporating temperature [°C]

Correction factor for condensing temperature

Condensing temperature
R22 +30°C +40°C +50°C
0.8 1.0 1.2

The correction factor can either be multiplied
with the valve capacity or the replacement
capacity can be divided with the correction factor.
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Dacifold

Technical brochure

Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE

Mass flow

TUH & TCHE

TGHE

R22

Mass flow [kg/s]
N
o

0.04 Conditions used in calculation:
\ t,=+40°C
Start opening te=+2°C
0.03 < N
7 ‘\\
E’ \"\ A
= 0.02
5 AN . TCHE 4
- ~. SN | |- TCHE 3
~
s SN | e TUH 9
= 001 <N
.\\ )
NN s
N °
0.00 8
-6 -5 -4 -3 -1 0 1 3 1
Evaporating temperature [°C] s
40 Conditions used in calculation:
tc=+40°C
Start opening te=+2°C

-~
-~
-~

10 N
‘. \'\_\\\\
~._3<
\~
=
0
-15 -10 -5 0

Evaporating temperature [°C]

——— TGHE 40
—————— TGHE 20

R64-1996.10.10.02

Danfoss

Correction factor for condensing temperature

R22

Condensing temperature

+30°C

+40°C

+50°C

0.8

1.0

1.2

The correction factor can either be multiplied
with the valve capacity or the replacement
capacity can be divided with the correction factor.

10
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Darifold

Technical brochure

Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE

Replacement capacity

TUH & TCHE

TGHE

R404A/R507

Evaporating temperature [°C]

12 Conditions used in calculation:
te=+40°C
10 Start opening te=+2°C
L
> 8 =<1
£ ~~
g 6 S~ \
2 T N TCHE 4
3 ISR U N A A TCHE 3
£ 4, I~ N
3 ~ *N\| | | TUH9
(] . ~
a AN
[0] 2 A o
= AR g
MM -
N e
0 u
-6 -5 -4 -3 -2 -1 0 1 2 g
Evaporating temperature [°C] S
35 Conditions used in calculation:
™~ tc=+40°C
.30 Start opening te=+2°C
<
> 25
S \
3
T 20 ™
o
5 15 _ \\ — TGHE 40
§ TN \ —————— TGHE 20
3 10 S R N R S TGHE 10
[0] SN
(14 S E— . .
5 =N 8
: \\
0 g
-20 -15 -10 -5 0 T

)]
Danfoss

Correction factor for condensing temperature

Condensing temperature

R404A/R507

+30°C

+40°C +50°C

0.8

1.0 1.2

The correction factor can either be multiplied
with the valve capacity or the replacement
capacity can be divided with the correction factor.

© Danfoss A/S (AC-BNM / mr), 01 - 2009
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Dacifold

-6 -5 -4 -3 -2 -1 0 1 2

Technical brochure Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE
Mass flow R404A/R507
TUH & TCHE
0.08 Conditions used in calculation:
te=+40°C
0.07 Start opening t,=+2°C
0.06
— 0.05 RN
E, T
= 0.04 — =
3 —-L S~ \\\ TCHE 4
o ~ ~{
» 0.03 B SO | T -TCHE3
%] “\ SN
g N :\ ————— TUH 9
0.02 S S
NN
0.01 > N 3
) e
0.00 %

Evaporating temperature [°C]

Danfoss

TGHE

0.25

0.20

Conditions used in calculation:
tc=+40°C
Start opening tg=+2°C

0.15

— TGHE 40

0.10 \\\\

Mass flow [kg/s]

—————— TGHE 20

0.05 ——— S
~. \\
g\
0.00

-20 -15 -10 -5 0
Evaporating temperature [°C]

[$)]
Danfoss

R64-2000.10 ,10.02

Correction factor for condensing temperature

Condensing temperature

R404A/R507 +30°C +40°C +50°C

0.8 1.0 1.2

The correction factor can either be multiplied
with the valve capacity or the replacement
capacity can be divided with the correction factor.

12 DKRCC.PD.HK0.A3.02 / 520H3173
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Darifold

Technical brochure Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE

Replacement capacity R407C

TUH & TCHE

8 Conditions used in calculation:
7 tc=+40°C
. Start opening te=+2°C
—i 6 \
z
85 el
Q M
(] ~
o N~ e
= 4 <
5 ~. N TCHE 4
= ~N . \\
@ 3 S I N\ — — Ll TCHE 3
[&] - N
2 ~ N \ ————— TUH 9
Q. - N
o 2 < <
14 ~N SO
~N o
1 R £
ENN o
0 .
-6 -5 -4 -3 -2 -1 0 1 2 3 87

Evaporating temperature [°C]

TGHE
30 Conditions used in calculation:
te=+40°C
\ Start opening te=+2°C
g
==,
220
[}
©
Q.
(0]
[&]
€ — TGHE 40
g ------- —_ N e TGHE 20
810 S~ N .
S ~< TGHE 10
a S~o
(0] SS
4 —_— T — . —_ Y .
-\-\“\ RN S
It \\\\ ;
0 = .8
-15 -10 -5 0 5 87

Evaporating temperature [°C]

Correction factor for condensing temperature

Condensing temperature
R407C +30°C +40°C +50°C
0.7 1.0 1.4

The correction factor can either be multiplied
with the valve capacity or the replacement
capacity can be divided with the correction factor.
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Dacifold

Technical brochure Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE

Mass flow R407C

TUH & TCHE

-6 -5 -4 -3 -2 -1 0 1 2 3
Evaporating temperature [°C]

0.05 Conditions used in calculation:
\ tc=+40°C
Start opening te=+2°C
0.04 \ ¢
) 0.03 <
D N S
X ~ \\
z i N TCHE 4
= 0.02 R, S U R TCHE 3
8 M~ WN\I| | |-—- TUH 9
= ™. AN
0.01 NG N
~\ \\ ;
BN °
0.00 g

Danfoss

TGHE
0.20 Conditions used in calculation:
te=+40°C
Start opening tg=+2°C
0.15
w
g‘) \
g 010 TGHE 40
2 N TGHE 20
s Tt~ N\| @ |-—- TGHE 10
0.05 S~
_"\_\_\. \\\\ S
\_ ~ 9
~.>0 s
S~ =z
0.00 g
-15 -10 -5 0 5 1

Donfoss

Evaporating temperature [°C]

Correction factor for condensing temperature

Condensing temperature

R407C +30°C +40°C +50°C

0.7 1.0 14

The correction factor can either be multiplied
with the valve capacity or the replacement
capacity can be divided with the correction factor.

14 DKRCC.PD.HK0.A3.02 / 520H3173 © Danfoss A/S (AC-BNM / mr), 01 - 2009



Darifold

Technical brochure Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE

Replacement capacity R41 OA

TUH & TCHE

20 Conditions used in calculation:
18 tc=+40°C
— Start opening te=+2°C
s 16
=,
> 14 <
2 <~ AN
g 12 e
5 . N\
5 R S \ TCHE 4
™~ ~
& 8 : SUD U R e IR TCHE 3
& A N N S S TUH 9
g_ 6 PN
x 4 — N
\ N N
2 N E
DN :
R 2
0 e
-6 -5 -4 -3 -2 -1 0 1 2 3 &7

Evaporating temperature [°C]

TGHE
60 Conditions used in calculation:
tc=+40°C
50 ™~ Start opening to=+2°C
<
=
2 40
[&]
®
Q
8 30
= — TGHE 40
[ R
g ~~~~~ -~ | \| |- TGHE 20
g 20 ~_. \  |-—- TGHE 10
[ S~
[0} e — S
T 10 - - % s
\~\. AN S
\'\\\ 9
0 = &
-15 -10 -5 0 5 8T
Evaporating temperature [°C] S&

Correction factor for condensing temperature

Condensing temperature
R410A +30°C +40°C +50°C
0.8 1.0 1.2

The correction factor can either be multiplied
with the valve capacity or the replacement
capacity can be divided with the correction factor.
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Dacifold

Technical brochure

Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE

Mass flow

TUH & TCHE

TGHE

R410A

0.10 Conditions used in calculation:
0.09 te=+40°C
Start opening te=+2°C
0.08
0.07
3 ~—.
o 0.06 S~=g
=, ~L
= 0.05 =g
e 0.0 I Mo TCHE 4
2 0.04 s 5 T N R e (SRR TCHE 3
% \‘\ \\\\\
= 003 L N T TUH9
~. '~
0.02 3
R 8
0.01 N ~{~ i
0.00 22
-6 -5 -4 -3 -2 -1 0 1 3 87
Evaporating temperature [°C] 3
0.25 - . .
Conditions used in calculation:
~~ t,=+40°C
Start opening te=+2°C
0.20
§ 0.15
<_;> R — TGHE 40
9 0.10 B S N E— T TGHE 20
= ~. N |- TGHE 10
0.05 — = - N
~~. ~ o~
~ N S
NN g
) :
0.00 .2
-15 -10 -5 0 8
Evaporating temperature [°C] s

Correction factor for condensing temperature

Condensing temperature

R410A

+30°C

+40°C

+50°C

0.8

1.0

12

The correction factor can either be multiplied
with the valve capacity or the replacement
capacity can be divided with the correction factor.

16
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Technical brochure

Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE

Design/Function

—_

. Bulb with capillary tube
Diaphragm element

. Setting spindle for adjustment of
opening point/minimum suction
pressure

Fixed orifice

w N

»

Bulb with capillary tube
Thrust pad

Element

Push pin seal

Two-way balance port
Static superheat adjustment
spindle

Valve body

. Protective cap

oA wWwN =

o N

TUH, Angleway

Danfoss
68U127.11.,10

Danfoss
68U128.12,10

TCHE, Angleway

TGHE, Straightway

Danfoss
67ND1.10.10

Danfoss
67N02.10.10

© Danfoss A/S (AC-BNM / mr), 01 - 2009
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Technical brochure

Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE

Dimensions and weight
TUH

TCHE

68U118.12

Danfoss

32—

50

|

o

|

T
—>{14.5 | i i

11 =

e——44

Connection dimensions, see ordering table.
TUH, Angleway - all dimensions in mm

38 —>t=—38 —>

Weight
0.13 kg

S

704>£iss
68U115.12

r® | ;

— 11 |-

44— e 32—

—>114.5<— 35—

Connection dimensions, see ordering table.
TCHE, Angleway - all dimensions in mm

Weight
0.15kg

18
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Technical brochure

Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE

Dimensions and weight

TGHE

e
T
|

Connection dimensions, see ordering table.
TGHE, Straightway

re——L

Danfoss
67N10.10

S

—

@D,

Connection, ODF solder Capillary
Type Inlet x outlet Inlet x outlet l;:be H H, Hs H. L L Ls L oD, oD, | Weight
gth
in. mm m mm mm mm mm mm mm mm mm mm mm kg
TGEH 10 /g x 3/ 16x16 1.5 25.0 7.5 5.0 93.0 415 455 36.5 70.0 45.0 14.5 0.42
TGEH 20 5/g % 5/g 16x 16 1.5 28.5 9.0 8.0 1170 | 480 62.0 40.0 70.0 53.0 14.5 0.65
TGHE 40 1/gx 1/ 28 x 28 3.0 31.0 15.0 11.0 144.0 69.5 435 78.0 60.0 60.0 19.2 1.06

© Danfoss A/S (AC-BNM / mr), 01 - 2009
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Technical brochure Capacity regulator (hot gas bypass), type TUH/TCHE/TGHE
Application

Note: 2

The bulb serves only as a L

reservoir for the charge,
however, it is recommended
to mount it in a position where
the temperature variation
during running conditions is
limited (see @) and (b) in the i
application drawings).

. Evaporator

. Condenser

. Receiver

. Solenoid valve

. Discharge bypass valve with
adjustable setting System with capillary tube expansion and internal pressure-equalised hot gas bypass valve, type TUH

. Compressor

uhwNn =

(=)}

Danfoss
R64-1803.14

TCHE/TGHEI 5

I
©
4

System with capillary tube expansion and external pressure-equalised hot gas bypass valve TCHE or TGHE

A

s

A
A

TGHE/TCHE

RE4-1826.13

Danfoss

System with thermostatic expansion valve and external pressure-equalised hot gas bypass valve TCHE or TGHE

Danfoss can accept no responsibility for possible errors in catalogues, brochures and other printed material. Danfoss reserves the right to alter its products without notice.This also applies to products
already on order provided that such alterations can be made without subsequential changes being necessary in specifications already agreed.
All trademarks in this material are property of the respective companies. Danfoss and the Danfoss logotype are trademarks of Danfoss A/S. All rights reserved.

20 DKRCC.PD.HK0.A3.02 / 520H3173 © Danfoss A/S (AC-BNM / mr), 01 - 2009
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LISTED

ANSI Z83.8 (2009) - CSA 2.6M (2009) — Gas-Fired Duct Furnace



Indirect-fired Tubular Duct Furnaces

Inputs from 50,000 to 600,000 Btuh

Heat exchanger comprised of tube sheet & individual formed multi-pass tubes

Draft induced system with inshot style gas burners

Style C (OEM Insert) Style N
HM Series A/B/D/G HD Series A/B/D/G HD Series A/D/G
Heat Module Duct Furnace with Un-insulated Weatherproof Duct Furnace,
Air Side Wrapper Top Exhaust

ETL Recognized _
Component - ANSI Z83.8 ETL Listed - ANSI Z83.8 - Duct Furnace ETL Listed - ANSI Z83.8 - Duct Furnace



http://www.heatco.us/Website/HMUnits/tabid/13796/Default.aspx
http://www.heatco.us/Website/HDOEMInserts/tabid/13791/Default.aspx
http://www.heatco.us/Website/Hidden/HMHDSelection/HDStyleN/tabid/13664/Default.aspx

Typical HD/HM Make-Up Air Application

Heat Exchanger on positive
pressure side of circulating air fan

Auxiliary Manual Integral High %2 ft. Min.——»
Reset Limit Limit Switch
i i
Max Discharge Air :’ .
Temperature 160 oF <: Min. —40 oF
— Air Switch/
A Probe
1.75" min / 2.75" max
hj 1 |
| ]
Max. Rise = See Series Ratings (60 -100 oF)
Provide uniform well Fan sized on required
distributed air flow to cfm air de|ivery &
heating unit pressure drop across HE

HM Series heat exchangers typically employ an integral restriction form
(dimple) in the heat exchanger tubes. Marking is provided on the heater
indicating the proper mounting orientation

Heater configurations are available for any airflow scheme, to provide the
proper orientation of the dimple form to allow drainage of condensate.



Airflow Configurations

Airflow direction across heat exchanger affects maximum temperature rise @ 80% efficiency.

' Airflow I Airflow

Airflow
=)

Airflow direction results in reduced maximum temperature rise @ rated efficiency. Maximum rise
for these configurations is 60 °F.



Modular Rack Assembly

Inputs from 500,000 to 5,000,000 Btuh

The Heatco modular duct furnace rack is an engineered, packaged assembly of
multiple duct furnaces for application to high volume airflow systems.

18 gage

Galvanized
» _ / Decking
14 Gage E—
Uni-Strut Frame\ -

Burner Assy.

ID Fan

Individual
Duct Furnace’
Manual Shut-

off Valve to
each heater

Condensate
Drain Header

Tube Spacer
Brackets

N~ 2'NPT

Gas Supply



HD Series Rack Assembly Application

Auxiliary Manual _

Reset Limit

Supply _

Air

[]

/

[—

Air Probe

-~

Return
Air

Supply
Fan

24.0" Min.
(See Note)

Note: Fan should be spaced sufficient

distance to provide uniform air flow over
heat exchangers. If spacing is not available,
provide air vanes or baffling to evenly
distribute airflow.



Cabinet Design & Airflow

Duct furnace MUST BE INSTALLED IN A NON-COMBUSTIBLE
duct on the positive pressure side of the circulating air fan or
blower.

Duct furnace can be installed in products for Indoor or Outdoor
Installation and downstream from refrigeration or cooling systems.

Poor Air distribution results in reduced performance and shortened
heat exchanger life.

Heat exchanger must be properly sheeted to direct airflow over
tubes and eliminate by-pass air for optimum performance.

If air tunnel opening is larger than heater profile, provide panels to
block by-pass air and direct all airflow over heat exchanger.



Sheeting from vest
panel flush to top
of spacer bracket.

Block Off Panels to
eliminate air bypass

Provide 2 to 4" clearance between

Access Heat Exchanger tubes & sheeting.

Panel

s

2
_~

Heater Vest
Panel

Access
Panel

Provide removable access panels in cabinet immediately upstream. and
downstream of duct furnace to allow for inspection of the heat
exchanger



Vestibule / Enclosure

Provide an enclosed vestibule area to house and protect gas controls,
burner assemblies, induced draft fans and electrical controls.

Depending on furnace model and control system, the vestibule depth
required will be 14 to 22 inches.

Access panels or doors to the vestibule area should be sized and
located to provide easy access for adjustment, servicing and
maintenance of gas and electrical controls.



Electrical control panels for HM and HD Series furnaces are shipped
loose for customer mounting and connection.

Install control panel on non-heated surface and in an area with good
ventilation air flow, away from heat sources and especially vent piping.

Do not mount electrical control panels where water may accumulate,
especially on the vestibule base.




Combustion Air Supply

Provisions must be included to provide an ample supply of air to
the vestibule area to provide ventilation and a supply of
combustion air for the gas burners.

Combustion process requires approximately 15 cu. ft. of air for every
cu. ft. of gas burned

Openings for combustion air must be provided in a panel or door
(except separated combustion systems) with direct access to the
vestibule area where the burners and draft inducer are located.

Provide Combustion air openings in the cabinet sized to provide one
(1) square inch of free area per every 4000 Btuh of heater maximum
Input rating.

Louvered openings may restrict free area up to 50%. If louvers are
employed be sure the overall opening size is sufficient.

Locate combustion air openings to minimize the possibility of flue gas
recirculation into combustion air supply.



Combustion Air Hood / Rectanqgular Opening

Flue Gas Discharge
Cover with ¥2 x %2
Wire Mesh

Heatco 900
Rectangular Elbow

Hood or Cover \

AHU
Cabinet

1

1

1

! 1
L

Opening (A + 1.0")
Covered w/ Y2 x %2
Mesh Screen

Combustion

Air Opening

ID Fan

Burner Assembly

Flue Gas Discharge
Cover with Y2 x %2
Wire Mesh

A"+ 1.0"

4.0" Min.

Louvered Combustion Air Openings

In open louver panel, wind is merely
deflected entering vestibule and can
affect burner ignition and operating

characteristics, especially at velocities
of 20 mph or greater.

NANANRN

A\

—)
—

~

1.50 to 2.50"

Burner
Observation
Window

Spacing as required for free area

”~
”~

Standoff bracket -
1" wide

Windbreak Panel —
18 GA Galvanized Steel

All four sides open to dispserse air —
Total free area between panel and door
must be 1 sq. in. per 4,000 Btuh of input.

Adding a windbreak panel eliminates
directional impact of wind, and wind

driven rain or snow from entering.




Venting

All duct furnaces must be connected to a venting system to convey
flue gases outside of the heating unit and the heated space and
away from combustion air inlet.

The air handling unit manufacturer must provide a vent duct to exhaust
flue gases outside of the unit.

This duct must be at least the same size (or cross-section) as the
Induced draft fan (ID Fan) outlet, however rectangular ducts should not
exceed 2 feet in length.

Avoid sharp 900 bends or abrupt changes in direction of the flue
gas discharge at the ID Fan outlet. Use Heatco 900 rectangular elbow
or rectangular to round fitting to transition from ID Fan outlet to vent

pipe.

Minimize joints and length of vent duct in vestibule or cabinet to
minimize heat build-up or possibility of flue gas leakage in vestibule.



All joints in the vent connectors inside the vestibule must be sealed to
prevent leakage of flue gases in the vestibule area and into the
combustion air supplied to the burners.

Vent duct runs in vestibule or cabinet must be insulated. Be sure to
provide sufficient clearance between vent duct and any heater operating
controls. Type B vent pipe may be used in the vestibule area and does
not need additional insulation.

For outdoor heating units, Vent discharge must be in the same pressure
zone as the combustion air inlet opening to minimize affect of wind on
combustion system

Rain Hood
Rain Hood (Optional)
(Optional)
e
-—— :
Flue Gas flow unobtructed -+ E
- :
————————— Comb
Mesh Screen | Blwr.
'
I
'
'
'

AHU
Cabinet

'
PN
; LA
"]

Combustion Air Opening




For Indoor Category | or lll installations, unit manufacturer must
provide a point of connection for installation of vent pipe to the
outdoors. This connection should be suitable for connection to round

vent pipe.

~ Field installed
i Vent Pipe
[}
]
Integral Sized - i |
|
?s::e\é;?t E i Vertical Vent
— Discharge
-
.
(I N
o — . — E(j___________‘v
— -~ ! 1
g ! IO
~ | :I/, N
,a ..\\ ~ 5\ \'\ -
[ \ \ (~- ’,-:______._(-.z
A ! I T
- S’ 7 7 ol o=
\\L_/ / // ‘:’_ ______ {‘ )
\\\ ,,

AHU Cabinet



For indoor applications where rectangular fittings or ducts are used to
exit cabinet, transition to round vent pipe immediately after exiting
cabinet.

Round vent pipe must be sized in accordance with Table based on the
Input rating of the duct furnace (air heater).

Table — Round Vent Pipe Sizing

Input Rating (Btuh) Input Rating (W) Vent Pipe Dia.
75,000 — 149,999 21,980 — 43,958 5in. (126 mm)
150,000 — 400,000 43,960 — 117,228 6 in. (152 mm)

401,000 — 600,000 117,229 — 175,842  7.in. (L78mm)



Fan Location & Circulating Airflow

Locate circulating air fan to provide uniform, well distributed air
flow over the heat exchanger.

Circulating air fan should be located at least 24” from the
heating section.

The use of a diffuser or directional baffles may be necessary to
provide well distributed air flow over the heat exchanger.

Filters and filter racks should be located at least 36 from
heating section.

To insure proper fan sizing, determine pressure drop through gas
heat section, based on design temperature rise and required airflow.

A Circulating Airflow Proving Switch should be provided as part
of the installation to insure proper airflow over the heat exchanger.
This switch prevents operations of burners if airflow is below
minimum threshold.




Heater Condensation

Indirect fired gas heaters will generate some condensate during
modulating burner operation or when operated with a high
percentage of outside air due to reduced flue gas temperature or
colder heat exchanger surface temperatures.

Flue gas condensate is corrosive, and operating heater in a
continuous condensing mode, or accumulation of condensate,
can lead to premature heat exchanger failure.

For heaters located downstream of the cooling system,
condensation in heat exchanger is likely during cooling operation.
Even though this condensate is typically benign, damage can result
from accumulation.

Therefore, steps must be taken to manage the disposal of
condensate.

A /2” NPT condensate drain connection is provided in the flue
box for furnaces with vertical or horizontal top mounted burner tray.



Condensate Disposal

Condensate drain lines must be connected if heating unit is
equipped with modulating controls or if it is located downstream
of cooling section.

Condensate drain lines should be corrosion resistant. If Metal tubing is
used, it must have corrosion resistance at least equal to that of 304
SS. Copper tubing is not suitable for flue gas condensate.

For furnaces with bottom mounted horizontal burner trays, condensate
will drain from the open end of the heat exchanger tubes. A
condensate collection pan should be installed at the base of the vest
panel or cabinet vestibule.

Consult local plumbing codes regarding disposal of flue gas
condensate as it will be a slightly acidic.



Gas Supply and Piping

Installation of piping must conform with ANSI Z223.1 (NFPA 54)
National Fuel Gas Code. In Canada, installation must be in
accordance with CAN/CGA —B149.1 for Natural gas and B149.2 for

propane units.

Use a pipe sealant resistant to LP gases on gas supply connections
to heater.

Properly support gas valve with back-up wrench, during supply
pipe installation to prevent loosening valve or damage to burner
assembly or manifold.

Gas piping must be sized for the total Btu input of all units (heaters)
serviced by a single supply.

The individual heat module inlet gas supply pipe connection size is %’
NPT for gas inputs up to 400,000 Btuh and 1” NPT for gas inputs
between 401,000 and 600,000 Btuh for all control systems.



For multiple heater installations, be sure that gas regulators servicing
more than one heater have the proper pipe and internal orifice size for
the total input of all heating units serviced by the regulator.

Min. Inlet pressure

Max. 13.5” w.c.
\ Unit 1 Unit 2 Unit 3
Gas

Supply
Regulator

Individual duct furnace modules require a minimum inlet gas pressure
as shown below.

Natural Gas Propane Gas
Minimum (50,000 to 400,000 Btuh models) 5.0” w.c. 11.0” w.c.
Minimum (401,000 and higher Btuh models) 6.0” w.c. 12.0” w.c.

Maximum Inlet 13.5” w.c. 13.5” w.c.



Electrical Supply & Wiring

All electrical equipment must be grounded and wired in accordance
with the National Electric Code (ANSI/NFPA 70) in the United States,
and the Canadian Electric Code (CSA C22.1), in Canada.

The furnace control system requires both line voltage and low voltage
circuits with correct polarity, and clean neutral and ground. Line voltage
readings between L1 and Neutral as well as L1 and Ground should be
within +/- 3 volts.

Analog input circuits (0-10 VDC) are polarity sensitive. Reversed polarity
results in system operation at minimum input after warm-up period.

Operating electrical controls are mounted to a panel, and for HM and
HD OEM units, are shipped in a separate carton. Mounting locations
should be selected to prevent exposing the controls to the following:
e Moisture, especially wind driven rain or snow
e Avoid mounting controls on or adjacent to surfaces that may be hot
during heater operation — especially vent ducts or piping.



Unit manufacturer must install and wire an Auxiliary High Limit in addition
to previously mentioned circulating airflow proving switch.

Heater Standard Operating and Safety Controls

e Primary safety direct spark ignition control with flame supervision
and 100% safety shut-off, multiple ignition trials on call for heat, pre-
purge and post-purge, auto reset on lockout after one (1) hour and
diagnostic LED indicator.

e Primary control and gas control circuit is low voltage — 24 VAC.
Transformer is mounted on each control panel.

e Combination gas control including redundant gas valves, pressure
regulation and manual shut-off. Controls are listed to ANSI Standard
Z21.85.

e Combustion Air pressure switch to monitor combustion air blower
operation and blocked vent shut-off.

e Manual reset type rollout switch(es).

e Automatic reset high limit switch. (Note: Cycles burners on & off)



Submittal & Order Entry

C us
LISTED

Gas-Fired Duct Furnaces

HDA Series

C us
LisTED
Steady State Efficiency - 80% + Intertek
Input - 150,000 to 600,000 BTUH
Date Company Contact Project PO# Tag
12-4-2020 Air20 | Ryan | Chandler | | DHP-80 |

Selection (Refer to Matrix)

Qaty: 1 |HoA| 400 | ss | 4 | B | 8 | MA| 1 | N | R&| s | coN| P | |

Model Number Identification (Matrix)

P = Pre-paint Vestibule/Cabinet, Galvanized Airside
Wrapper (Standard)

CN = Weatherproof Top Exhaust Vestibule

S =0to 2,000

R4 = 20 to 100F per heater (A-G, P, Q Configurations, See Page 3)

N = Natural Gas

1 = System/Inducer Voltage 120 VAC

MA = Modulating (5:1) for Natural

Number of Tubes =8

Configuration = B

Tube Insertion Length = 44"

SS = 409 Stainless Steel (.042 min.)

400 = 400,000 BTUH Inlet

HDA = Tubular Duct Furnace || 2.25" OD Tube/4 Pass/37,500-50,000 BTUH

Notes: 208/230 VAC not available on sizes 500 & 600

MB firing mode only available for units with even number of tubes
Housing type E and F are not available on HD freestanding duct furnaces



Customer Requirements

NOTE: All units need to be sized at Sea Level (if the Elevation is above 2,000 ft, we will de-rate the unit IF the gas provider does not de-rate the gas)

IMPORTANT: All burners / heat exchangers must be sized at 0Oft. Elevation for given design conditions. Adjustments for operation at altitude will be made by the
factory. Please contact Heatco with any questions.

For a more accurate submittal, please provide us with your inlet air temperature and CFM.

Unit Efficiency

Furnace Ratings for HDA400-CN
Total Max Input (MBH)
Total Max Output (MBH)
Overall Turndown
Minimum Input (MBH)
Minimum Output (MBH)
Minimum CFM
Operating CFM
Maximum CFM
Bypass CFM (If Required)

Maximum Allowable Temp Rise
Pressure Drop @ Operation CFM

Temp. Rise @ 70°F Inlet Temp
Electrical
System/Inducer Voltage 120 VAC
4

5 Amp
Control Input 0t010 VDC Analog Input (By Others)
Fuel Natural Gas
Min. Supply Gas Pressure 5" w.c.
Max. Supply Gas Pressure 14" w.c.
Gas Connection Size 3/4" n.p.t.

Additional Information

Link to CAD (Click) https://www.heatco.com/download/HDA400-B-CN.dwg
Weight 417




Temp Rise (°F)

. and Press

Curve At Designed Conditions

Performance at Max Input

1.4

1.2

0.8

0.6

Pressure Drop ("WC)

0.4

0.2
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CFM
= e e Temp Rise e Pressure Drop

Temperature Rise @ 70°F inlet air Temp
Temperature Rise @ 70°F inlet air temp (Standard Conditions)
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REVISIONS
REV. | DESCRIPTION DATE APPROVED

- 72.52 -

30.09 31.83 29.81

— 64.97 -—
Flue ——
‘ ;ﬂD[;/ Outlet W
19.25 ~——— 4578 -
.96
2 Sight Glass 4_L ‘
()’/ S— =
= =
— =
35.92 34.99 34.99 — )
Fresh Air _ ) 33.90
_ Intake — )
— -
o o I
900 NN = J \
Electrical ——23/4" NPT Gas Connection 1.05
Connections— 30.09 ——=t—Condensate Drain
~——31.83 ——

UNLESS OTHERWISE SPECIFIED: NAME DATE 50 Heatco Ct.
Cartersville Ga 30120
DIMENSIONS ARE IN INCHES DRAWN JPence  12/18/2017 1-800-554-1007

TOLERANCES: .
FRACTIONAL CHECKED TITLE:
ANGULAR: MACH+  BEND *

TWO PLACE DECIMAL  + ENG APPR.

THREE PLACE DECIMAL * MFG APPR.

INTERPRET GEOMETRIC QA.

PROPRIETARY AND CONFIDENTIAL :
THE INFORMATION CONTAINED IN THIS TMiLTEERRT;LCING = COMMENTS:
DRAWING IS THE SOLE PROPERTY OF SIZE DWG. NO. REV
HEATCO INC. ANY REPRODUCTION IN
PART OR AS A WHOLE WITHOUT THE FINISH B HDA400-B-CN
WRITTEN PERMISSION OF HEATCO IS NEXT ASSY USED ON
PROHIBITED.
APPLICATION DO NOT SCALE DRAWING SCALE: 1:18 WEIGHT: SHEET 1 OF 1
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Hot @4

BLK

115 VAC
BLK WHT
240T6T06 Controller
FIEN F O ‘
L e e [
IGNITION CONTROL BRN
BLK BLK
BRN
DRAFT INDUCER
XFMR
BLK / / o a WHT (Com)
] ] ——— 40VA
BLU NN 24y YEL
YEL
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YEL
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GRY AIR SWITCH -HI GRY 0O 12 SC40
o P O T3 HAPS
OEPS-Z —|—1"= T4_EST See Notes for Dip
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BRN *Open E g
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T7
BIK = T8 (-)E Valve TN EF=f-=--- 0 - 10 VDC Analag Iput
<:3:/ > BLY RED = T9() TI0 Q= —f---- (Polarity Sensitive)
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YEL \| \H YEL A\
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24V SIG
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Customer XE
Interlocks ______ =
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BLU |, 1 ROLL OUT ROLL OUT
Factory HI LIMIT swircH SWITCH (2)
Jumper PUR
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e
PUR T AIR SWITCH -LO
N BLU
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Series 5 Ignition Control PS whr FLAME
Gnd Gnd (Sensel [ —sensor
BLU /\ BLU Syst
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2 STG GAS VALVE
GRY YEL=
O HI coM O
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CUSTOMER / FIELD WIRING
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@ EXTERNAL TERMINAL CONNECTION

1.) If Customer safety interlocks provided,
wire in series from Terminal 3 to T1&

remove factory jumper

2.) Dip Switch setting for 0-10VDC Analog
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w EOZ
£ )

Capable Controls — Series 5 Ignition Control

(2 2"ROLLOUT SWITCH ON HORIZONTAL BURNER TRAY ONLY
50 Heatco Ct.
. Models H(M,D)A150-400 / H(M,D)B180-400 / H(M,D)G-200-400
Ilaétaa Cartersville Ga. 30120
770-529-2000 SIZE DATE Description REV
DRAWN TCS A 6/03/15 “MA “ Control Wiring — SC40 — 115V 0
REVISED SCALE 1:1 WS-MA-CC5-T06-115V SHEET 1of1




INSTALLATION, OPERATION AND
MAINTENANCE INSTRUCTIONS

- GAS-FIRED
GL HD and HT SERIES DUCT FURNACE cus

Intertek LISTED
3035443

MP5157

ANSI Z83.8 (2016) — CSA 2.6 (2016) Gas-Fired Duct Furnace

—
—
—
—
—
—
—
—
—
—
—
—
-~

A WARNING:

FIRE OR EXPLOSION HAZARD

Failure to follow safety warnings exactly could result in serious injury,
death or property damage.

Be sure to read and understand the installation, operation and service
instructions in this manual.

Improper installation, adjustment, alteration, service or maintenance can
cause serious injury, death or property damage.

Do not store or use gasoline or other flammable vapors and liquids in the
vicinity of this or any other appliance.

WHAT TO DO IF YOU SMELL GAS

Do not try to light any appliance

Do not touch any electrical switch; do not use any phone in your building
Leave the building immediately

Immediately call your gas supplier from a phone remote from the
building. Follow the gas supplier’s instructions.

e |f you cannot reach your gas supplier, call the fire department.

Installation must be performed by a qualified installer, service agency or gas
supplier.

This manual must be kept with the appliance for future reference.

N A N Heatco Inc.
Ilﬂﬂl;l.'ﬂ“ 50 Heatco Court

F¥°\ Cartersville, GA 30120 H(D, T)-IOM-MAN-E-2016-6
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Inspection on Arrival

This furnace was test operated and inspected at the factory prior to crating and was in satisfactory working order. A copy of the
Test and Inspection sheet is included in the information package provided. Inspect the packaging on delivery for any signs of
damage. Report any damage immediately to the transporting agency. After uncrating inspect furnace for any concealed damage.




Preparing for Installation

The type of gas for which the furnace is equipped, the input rating and electrical ratings are shown on the unit rating plate. Before
installation, be sure that the available gas and electrical supply match the rating plate information.

Read this manual in its entirety before beginning installation. Check with local gas utility or agencies having jurisdiction to
determine if there are local requirements covering installation of duct furnaces.

Installation Codes
The duct furnace covered in this manual is design certified by Intertek Testing Services / ETL and Underwriters Laboratories (UL)
for commercial or industrial use in the United States and Canada.

These units must be installed in accordance with local building codes, the National Fuel Gas Code (NFPA54 / ANSI Z223.1) or in
Canada with the Canadian Natural Gas and Propane Installation Code (CSA B149.1).

HD and HT models are available for indoor and outdoor installations depending on configuration. Be sure appliance is properly
located.

IMPORTANT

Do not locate unit in areas where corrosive

Do not install duct furnace W.here vapors (such as chlorinated, halogenated, or
it may be exposed to potentially acidic) are present in the atmosphere or can
explosive or flammable vapors. be mixed with combustion air entering heater.

Lifting and Placing Unit
Insert spreader bars through U channels at base of furnace. Attach lifting cables to spreader bars, ensuring that cables do not
contact furnace sheet metal enclosure. See Figure 1

Figure 1

INSTALLATION - Unit Location / Clearances

Duct furnace must be installed on the positive pressure side of the circulating blower.
Furnace must be installed in a level, horizontal position. Be sure that structural support is adequate for the unit weight..

The heating section needs an ample supply of air for proper and safe combustion of the fuel gas. Do not block or obstruct air
openings to the area where the heating unit is installed. Locate unit to ensure an adequate supply of fresh air to replace air used
in the combustion and ventilation process.



Unit must also be located to provide suitable clearances to combustible construction as follows:
Sides and back: 6 inches (152mm) Bottom: 2 inches (61mm) Top: 6 inches (152mm)

When locating the heating unit, be sure to provide ample room for access and servicing of operating controls, gas train and
electrical components. Provide at least 36-inch (0.9m) clearance for removal of front access panel.

Do not install duct furnace in locations where flue products can be drawn into adjacent building openings such as windows, fresh
air intakes or doors.

A condensate drain fitting is provided in the flue box. If duct furnace is located downstream of a cooling / refrigeration system or
if a modulating control system is used, a drain tube must be connected to this fitting to drain condensate formed in tubes during
air conditioning or heater operation. The drain tube should be pitched 4" per foot toward the drain discharge point.

Mounting the Duct Furnace

The duct furnace is provided with channels on the base to provide for floor mounted installations. These channels provide the
required minimum clearance to combustible floor surfaces. DO NOT remove channels attached to base of cabinet.

Direction of Airflow
Marking is provided on the heater cabinet indicating the proper direction of airflow. Be sure that unit is properly aligned with air
distribution fan.

A circulating airflow proving switch must be installed in duct upstream of duct furnace to prove circulating airflow. See
“Controls” section for additional information on locating air probe.

Duct Installation

Duct work should be sized to fit flanged opening on the duct furnace. Ductwork should be mechanically fastened to heating unit.
Joints should be sealed with high temperature silicone caulking or high temperature tape to prevent leakage of circulating air. All
duct connections MUST be weathertight to prevent rain and snow from entering ductwork.

Support all ductwork securely. DO NOT rely solely on heating unit duct connections or support.

Provide removable access panels in ductwork immediately upstream and downstream of duct furnace to allow for inspection of the
heat exchanger. These openings should be large enough to observe smoke or reflected light inside the casing to inspect heat
exchanger for leaks, and to check for hot spots on the heat exchanger due to poor air distribution or insufficient air volume. Attach
covers so as to prevent air leakage. See Figure 2.

Figure 2
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Access Panel

Filters and filter rack components rated less than 250 °F (121 °C) must be located a minimum 3 feet (.9m) downstream of heater.



Airflow Distribution

Uniform air distribution over the heat exchanger is essential to proper operation and optimum unit efficiency. Use of baffles and/or
turning vanes may be required to provide uniform air flow though the heating unit. See Figure 3 A-D below. Observe
recommended spacing from circulating air blower to heating unit. Locating the circulating air blower too close to the unit creates

uneven airflow over the heat exchanger resulting in poor performance and possible damage to heat exchanger from localized
overheating.
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Airflow Requirements

The duct furnace must be installed on the positive pressure side of the field supplied circulating air blower. The air
throughput must be within the CFM range marked on the heater rating plate.

For modulating applications variable air flow is preferred. In constant volume airflow systems, a dampered air bypass
may be required to reduce airflow over furnaces, to provide necessary airflow across modulating furnace.

Multiple Heater Installations

Multiple Heaters may be installed individually, in tandem or in parallel. Refer to examples in Figure 4 for
recommended configurations. The maximum allowable discharge air temperature is 160 oF for any single or multiple
heater installation. Maximum design duct static pressure is 3.0” w.c.

Figure 4

Single Unit — Top View

4939 CFM 300,000 Btuh 90 oF
45 oF Entering —_— Input —_— Discharge
Air Temp 45 oF Rise Air Temp

Pressure Drop .22” w.c.

Tandem Unit Top View

9978 CFM 300,000 Btuh 300,000 Btuh 90 oF
45 oF Entering e Input Input —_—) Discharge
Air Temp. 22.5 oF Rise 22.5 oF Rise Air Temp

Pressure Drop .78” w.c. per section
Total Pressure Drop 1.56” w.c.

2



Parallel Unit — Top View

300,000 Btuh

Input
45 oF Rise
9978 CFM
45 oF Entering 90 oF
Air Temp 300,000 Btuh Discharge
Input Air Temp
45 oF Rise

Pressure Drop .22” w.c.
Based on equal airflow of
4939 cfm thru each section

Condensate Drains

1. Condensation does not typically occur in mid-efficiency furnaces during heating operation. However, in
applications with modulating controls or with 100% make-up air, some condensation may occur during the
heating cycle. In these applications, connection of the drain line is required to prevent condensate buildup
and possible heat exchanger damage. Flue gas condensate is corrosive and may result in shortened
heat exchanger life. Use corrosion resistant metal tubing. Copper tubing is not suitable for flue gas
condensate.

2. Heating units located downstream of a cooling coil will typically experience condensation during air conditioning
operation. Heat exchanger tubes and sheet metal surfaces are cooled below the dew point temperature of the moist
ambient air, resulting in condensation of water vapor inside the heat exchanger tubes, flue collector box(es) and exposed
metal surfaces. Even though this type of condensate is typically benign, damage can result from accumulation.
Therefore, steps must be taken to dispose of condensate. A %4” NPT condensate drain connection is provided in the
flue box for duct furnaces with vertical or horizontal top mounted burner trays, to remove condensate from inside the heat
exchanger. Condensate drain lines must be connected if heater is located downstream of cooling section. Metal
condensate drain lines should have corrosion resistance at least equal to that of 304 SS.

3. In furnace modules with bottom mounted horizontal burner, condensate will drain from the open end of the tubes. A
condensate collection pan which attaches to the burner assembly is available as an option.

4. Additionally, condensation typically forms on exterior surfaces, such as the furnace vestibule panel (header plate), in
contact with the conditioned air. Depending on operating conditions, condensate may collect in the lower vestibule
pan. Provisions should be made to drain and remove this condensate as well.

5. Heat tape or other freeze protection suitable for condensate drain lines should be provided for installations where lines
are subject to below freezing temperatures, such as outdoor installations, to prevent blockage and insure free flow.

6. Disposal of condensate is subject to local codes and ordinances. Some municipalities require that the acidic condensate
produced be neutralized before being discharged into the sanitary sewer. A condensate neutralizer kit is available. When
neutralizer kits are provided they should be installed where they are readily accessible for inspection and maintenance.

’
Heat exchangers are under negative pressure Collector Box

and a P-trap should be provided as shown in Plug
figure. The use of a “Tee” fitting allows for

cleaning the trap. Use plug in cleanout Tee Fitting
opening.

2.00"

5.30" j— T




Venting

Qutdoor Installations (Style W, N)

Outdoor furnaces must be individually vented.

The venting system is designed for direct discharge of flue gases to the outdoors. The vent discharge opening should be located
to provide an unobstructed discharge to the outside and should be located as far from the combustion air inlet as possible but_in
the same pressure zone.

Vent duct should pitch down toward outlet, to ensure that any condensate that occurs in vent duct drains away from combustion
blower fan housing. The duct opening should be protected by a %2 in. x %2 in. (12mm x 12mm) mesh screen. An optional rain hood
may be used over the discharge opening to prevent wind driven rain from entering the vent duct but should not intersect the flue
gas discharge path.

Where sulfficient clearance for proper horizontal venting cannot be provided, or in jurisdictions requiring a 4-foot (1.22m)
separation between flue gas discharge and combustion air inlet, flue gases need to be vented vertically. Refer to Figure 6 for
suitable venting method. A vent adaptor is required to transition from the rectangular ID fan discharge to round vent pipe. Joints in
the vestibule must be sealed.

Vent pipe must terminate at least 1 ft. (305 mm) above the cabinet. The vent must be located on the same side of the appliance

as the combustion air inlet opening. Condensation in the vent pipe is likely during heater start-up cycle and provision for drainage
must be provided in closed vent piping.

Figure 5 — Outdoor Horizontal Venting — Style W
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Figure 6 — Qutdoor Vertical Venting — Style N
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Indoor Installations (Style K, S)

Duct furnace module must be connected to a properly designed venting system to convey flue gases
outside of the heated space. Category 1 Vent systems must be sized and installed in accordance with the National
Fuel Gas Code, ANSI Z223.1 (NFPA 54) Chapter 13 in the United States or CAN/CGA-B149 Natural and propane
gas installation code, Section 8 and Annex C, in Canada. A vent connector adaptor is available that transitions the
induced draft fan outlet (rectangular) to round vent pipe. This adaptor must be installed on the outlet of the ID fan to
provide a connection point for the vent pipe. Vent pipe connector is sized based on furnace input as listed in Table 1.

Vertically Vented Duct Furnaces — Category |

Proper venting of the heating units is the responsibility of the installer. Venting materials are provided by others.
UL Listed Type B Vent or single wall metal pipe may be used. If used, single wall vent pipe shall have seams and joints
sealed with pressure sensitive aluminum tape or silicone rubber sealant, rated for 480 °F (249 °C) or higher. Joints should be
secured with at least two corrosion resistant fasteners.

1. Maximize the height of the vertical run of vent pipe. A minimum of five (5) feet (1.5m) of vertical pipe is required.
The top of the vent pipe must extend at least 18 inches (457 mm) above the highest point on the roof. (Use
Listed Type B vent for external runs).

2. Vent runs are based on total equivalent length of pipe which must include fittings and elbows. Equivalent length
of 5- or 6-inch elbows is 5 ft. (1.5 m), and for a 7-inch elbow is 7 feet (2.13 m).

3. Horizontal runs should be pitched upward %4” per foot (21mm/m) and should be supported at 3 foot (1m)
maximum intervals. It is best to keep horizontal runs less than 75% of vertical height to avoid possible need to
upsize vent pipe

4. An approved weatherproof vent cap must be installed to the vent termination.

5. Vent pipe should not be run through unheated spaces. If such runs cannot be avoided, insulate vent pipe to
prevent condensation inside vent pipe. Insulation should be a minimum of %2” (12.7mm) thick, foil faced material
suitable for temperatures up to 500 °F (260 °C).

6. Dampers must not be used in vent piping runs. Spillage of flue gases into the occupied space could result.

7. Vent connectors serving Category 1 heaters must not be connected into any portion of a mechanical draft system
operating under positive pressure.

Figure 7 — Indoor Vertical Venting (Cateqgory I)

Listed Vent
Terminal
* Use Insulated

: —/ Vent Outdoors
Thimble
g Ié Roof

18in. Min.
(457 mm)

1/4in. (6mm) pitch per
1ft. (305mm)
horizontal run

“yr
Vertical Height

See Table 1 for minimum
vent diameter for input rating

Condensate
Drain

wp»

A\ Lateral Run
See Tables in
ANSI Z223.1 or CSA B149.1
for “H” and “L” Dimensions |:|




Table 1 -Vent Connector Sizing

Models Input Rating (Btuh) Input Rating (W) Vent Pipe Dia.
HD(D,G) 050-175; HTG050-160 50,000 — 175,000 14653 — 51287 5in. (126 mm)
HDG200-400, HDD200; HTG200-360 200,000 - 400,000 58614 — 117228 6 in. (152 mm)
HD(A,B)150-400; HTA150-400 150,000 — 400,000 43960 — 117228 6 in. (152 mm)
HD(A,B)450-600; HTA500; HTG440 440,000 — 600,000 131881 — 175842 7 in. (178mm)

Horizontally Vented Duct Furnaces -Category Il

Vent pressures in horizontally vented furnaces are positive and therefore are classified as Category Ill venting
systems in accordance with ANSI standards. All vent pipe joints must be sealed to prevent leakage of flue gases into
the heated space. Use only Category lll vent materials listed to UL1738 / ULC S636 for vent pipe and fittings.

All field installed vent pipe and fittings must be from the same manufacturer. DO NOT intermix vent system
parts from different vent manufacturers. Follow instruction provided with approved venting materials used.

Seal joint at connection to flue collar with a high temperature silicone sealant with temperature rating of 500 oF.

The total equivalent length of vent pipe must not exceed 50 ft. (15.25m). Equivalent length of 5 or 6-inch 900 elbows
is 5 ft. (1.5 m), and for a 7-inch 900 elbow is 7 feet (2.13 m). 450 Elbows are half of the equivalent length of 900.

The vent system must also be installed to prevent collection of condensate. Pitch horizontal pipe runs downward Y
in. per foot (21mm per meter) toward the outlet to permit condensate drainage. Insulate vent pipe exposed to cold
air or routed through unheated areas. Insulate vent pipe runs longer than 10 ft. (3m). Insulation should be a minimum
of %2 in. (12mm) thick foil faced material suitable for temperatures up to 500 °F (260 °C). Maintain 6 in. (152mm)
clearance between vent pipe and combustible materials.

A Tee Fitting termination or Vent Cap listed for horizontal venting must be provided. Termination inlet diameter must
be same as the required vent pipe diameter. The vent terminal must be at least 12 in. (305mm) from the exterior wall
that it passes through to prevent degradation of building material by flue gases. The vent terminal must be located at
least 18 inches (0.45m), above grade, or in snow areas, above snow line to prevent blockage. Additionally, the vent
terminal must be installed with a minimum horizontal clearance of 4 ft. (1.2m) from electric meters, gas meters,
regulators or relief equipment.

EACH DUCT FURNACE MUST HAVE ITS OWN INDIVIDUAL VENT PIPE AND TERMINAL. Do not connect vent system
from horizontally vented units to other vent systems or a chimney.

Figure 8 — Indoor Horizontal Venting
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Through the wall vents shall not terminate over public walkways, or over an area where condensate or vapor could
create a nuisance or hazard. Provide minimum vent termination clearances to building or structure features as

follows:

Structure Minimum Clearance

Door, Window or gravity inlet 4 ft. (1.2 m) below and horizontally
1 ft. (305 mm) above

Forced air inlet within 10 ft. (3m) 3 ft. (.91 m) above

Adjoining building or parapet 6 ft. (1.8 m)

Adjacent public walkways 7 ft. (2.1 m) above grade

Two-Pipe Separated Combustion Systems

The furnace must be mounted with the burner section in a reasonably airtight vestibule compartment, as these
systems provide combustion air from outside the heated space and vent the products of combustion outdoors.
Additionally, the heating unit must include the following:

1)

2)

3)
4)

5.)

For vent pipe and fittings conveying flue gases, use only Category Il vent materials listed to UL1738 /
ULC S636 from same vent manufacturer. DO NOT intermix vent system parts from different vent
manufacturers. Follow instruction provided with approved venting materials used.

For combustion air piping, use of 24-gauge galvanized steel single wall pipe is acceptable. Tape joints with
aluminum foil tape and secure with corrosion resistant screws.

Inlet air pipe must be same size as exhaust vent pipe based on input ratings.

Exhaust and vent piping must not exceed a combined 50 equivalent feet in length. Minimize use of elbows.
Each 900 elbow is equivalent to 5 feet (1.5m) to 7 feet (2.13m) of straight vent pipe run depending on pipe diameter.
See Figures 9 or 10 for recommend vent terminations and air inlet fittings for venting configuration. Proper
installation of air inlet and flue gas exhaust piping are essential to proper operation of the heat module.
NOTE: The inlet and outlet terminals must be located in the same pressure zone to provide for safe
appliance operation.

If vent system application does not meet the criteria outlined in the diagrams and information provided, contact
a manufacturer of venting systems and materials for assistance with system design.

Figure 9 — Vertical Venting
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Figure 10 — Horizontal Venting- Separated Combustion
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Separated combustion systems may not be common vented. Each heater must have its own individual air

supply and flue gas exhaust vent.

If vent cap terminations are used, be sure that the vent cap used is approved for horizontal application. Certain vent
terminals are approved for vertical installation only.

Gas Supply, Piping and Connections

1. Installation of piping must conform with local building codes and ordinances, or in the absence of local codes
with ANSI Z223.1 the National Fuel Gas Code. In Canada, installation must be in accordance with
CAN/CGA-B149.1 for Natural gas and B149.2 for Propane units.

2. Gas piping must be sized for the total Btu input of all units (heaters) serviced by a single supply.

3. Be sure that gas regulators servicing more than one furnace have the proper pipe and internal orifice size for
the total input of all heaters serviced by the regulator. (See Figure 11)

4. See Table below for Minimum inlet gas pressure required and Maximum permissible supply pressure.

. Natural Gas Propane Gas
Minimum (50,000 to 400,000 Btuh models) 5.0” w.c. 11.0” w.c.
Minimum (401,000 Btuh models) and higher 6.0” w.c. 12.0” w.c.
Maximum Inlet Pressure 13.5” w.c. 13.5” w.c.

5. Connect a fitting suitable for connection to a pressure gauge capable of measuring gas pressure to 1/8” NPT
tap provided on the inlet side of the manual shut-off valve. (See Figure 12). Measure inlet pressure to each
heater serviced by a single regulator with all heaters in operation. (See Figure 11)

6. Adrip leg (sediment trap) and a manual shut off valve must be provided immediately upstream of the gas
control on the heating unit. To facilitate servicing of unit, installation of a union is recommended.

7. All gas supply and heater connections must be leak tested prior to placing equipment in service.

Figure 11
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Figure 12
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WARNING ! WARNING !

1. Allfield gas piping must be pressure / 1. When pressure testing at 2 PSl or less,
leak tested prior to operation. NEVER close the manual shut-off valve on the
use and open flame to check for appliance before testing.
leaks. Use a soap solution or other 2. When pressure testing gas supply line
leak detecting solution for testing. at ¥2 PSI or higher, close manual gas

2. Gas pressure to appliance controls valve and disconnect heater from
must never exceed 13.5” w.c. (1/2 supply line to be tested. Cap or plug the
PSI) supply line.

Electrical Connections

Installation of wiring must conform to local building codes and the National Electric Code ANSI/NFPA No. 70 in the
United States and CSA 22.1, Part 1, Electrical Code in Canada. Unit must be electrically grounded in conformance
with these codes. The power supply to the duct furnace should be protected by a fused disconnect switch.

Wiring Diagrams and Control Information

An Installation, Operating and Maintenance Instruction package is provided with this heating unit including wiring
diagrams, sequence of operation and control diagnostic information for the control system provided on the duct
furnace.

These documents should be left with the duct furnace on the job site for future reference. A wiring diagram is also
attached to the inside of the vestibule access panel.

Electrical Supply and Ratings

The furnace control system requires both line voltage and low voltage circuits with correct polarity, and clean neutral
and ground. Line voltage readings between L1 and Neutral as well as L1 and Ground should be within +/- 3 volts.
Refer to the furnace rating / nameplate for electrical ratings.

WARNING !

e Disconnect power supply before making wiring connections to prevent
electrical shock and possible equipment damage.

e Wiring must be in accordance with wiring diagram provided. Altering
the wiring could result in a hazard to persons and property.

e If any original factory wiring must be replaced, replacement wiring
material must have a temperature rating of at least 105 °C.




Operating & Safety Instructions

Wiring diagram and Sequence of Operation are included in this information package for the specific control
system provided on the duct furnace. Refer to these documents before attempting to place in service.

1. This duct furnace does not have a pilot. It is equipped with a direct spark ignition device that automatically lights
the gas burner. DO NOT try to light burners by hand.

2. BEFORE OPERATING, leak test all gas piping up to heater gas valve. Smell around the unit area for gas. DO
NOT attempt to place furnace in operation until source of gas leak is identified and corrected.

3. Use only hand force to push and turn the gas control knob to the “ON” position. NEVER use tools. If knob does
not operate by hand, replace gas valve prior to starting the unit. Forcing or attempting to repair the gas valve may
result in fire or explosion.

4. Do not attempt to operate unit, if there is indication that any part or control has been under water. Any control or
component that has been under water must be replaced prior to trying to start the unit.

Start-up

1. Turn thermostat or temperature controller to its lowest setting

2. Turn off gas supply at the manual shut-off valve

3. Turn off power to the unit at the disconnect switch.

4. Remove access panel or open door to unit vestibule housing the gas heater.

5. Move gas control knob to “Off” position.

6. Install a tapped fitting for attachment to a manometer, or other gauge suitable for 14.0” w.c., in the inlet pressure
tap, and for 10.0” w.c., in the manifold pressure tap.

7. Wait 5 minutes for any gas to clear out. If you smell gas, see Step 2 above and correct leak. If you don’t smell
gas or have corrected any leaks, go to the next step.

8. Turn gas control knob to “On” position

9. Open all manual gas valves

10. Turn power on at disconnect switch

11. Set thermostat or controller to its highest position to initiate call for heat and maintain operation of unit.*

12. Draft inducer will run for a 15 to 30 second pre-purge period (See Sequence of Operation provided)

13. At the end of the pre-purge the direct spark will be energized, and gas valve will open

14. Burners ignite.

Inlet Gas Pressure

Verify inlet (line) gas pressure to the combination gas valve provided. A 1/8 NPT tapping is provided on the gas valve
for measuring inlet pressure as shown. See Figure 13 for Gas Valve adjustment locations.

Input
The correct heat capacity of the furnace is controlled by the burner orifices and the gas manifold pressure. The

manifold pressure is factory set but should be checked at the time of start-up.

Failure to Ignite

1.

P w

On the initial start-up, or after unit has been off long periods of time, the first ignition trial may be unsuccessful
due to need to purge air from manifold at start-up.

If ignition does not occur on the first trial, the gas and spark are shut-off by the ignition control and the control
enters an inter-purge period of 15 to 90 seconds, during which time the draft inducer continues to run.

At the end of the inter-purge period, another trial for ignition will be initiated.

Control will initiate up to three ignition trials on a call for heat before lockout of control occurs.

Control can be brought out of lockout by turning thermostat or controller to its lowest position and waiting 5
seconds and then turning back up to call for heat. Some controls provided will automatically reset after one hour
and initiate a call for heat.



Manifold Pressure Adjustment

A pressure tap is provided in each furnace manifold for measuring the gas manifold pressure. Manifold pressure
must be checked at start-up and during any service or maintenance. All control systems operate at a manifold
pressure of 3.40 to 3.50 in. w.c. at maximum input on Natural Gas, and 10.0 in. w.c. on Propane Gas.

*Note: If modulating controls are provided on duct furnace, refer to separate set-up sheet included with this manual.

Figure 13A —Honeywell VR83050 Gas Valve
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Burner Flames

Prior to completing the start-up, check the appearance of the main burner flame. See Figure 14 below for flame

characteristics of properly adjusted Natural gas systems.

1. The burner flame should be predominately blue in color and well defined and centered at the tube entry as
shown in Figure 14. Distorted flame or yellow tipping of natural gas flame, or a long yellow flame on propane,
may be caused by lint and dirt accumulation inside burner or at burner ports, at air inlet between burner and
manifold pipe, or debris in the main burner orifice. Soft brush or vacuum clean affected areas.

2. Poorly defined, substantially yellow flames, or flames that appear lazy, indicate poor air supply to burners or
excessive burner input. Verify gas supply type and manifold pressure with rating plate information.

3. Poor air supply can be caused by obstructions or blockage in heat exchanger tubes or vent discharge pipe.
Inspect and clean as necessary to eliminate blockage. Vacuum any dirt or loose debris. Clean heat exchanger
tubes with stiff brush. Poor flame characteristics can also be caused by undersized combustion air openings or
flue gas recirculation into combustion air supply. Increase air opening size or re-direct flue products to prevent re-
circulation.

4. Reduced air delivery can also be the result of fan blade slippage, dirt accumulation the fan blade or low voltage
to draft inducer motor. Inspect draft fan assembly and be sure fan blade is secure to motor shaft. Check line
voltage to heater.

Figure 14A Figure 14B

Burner Flame @ 1.2” w.c. Manifold Burner Flame @ High Fire 3.5” w.c. Manifold
Pressure Draft Inducer — High Speed Pressure Draft Inducer — High Speed
Shutdown

Set thermostat or controller to lowest setting.

Turn off electrical supply to unit at disconnect switch.

Turn off manual gas supply.

Disconnect manifold and inlet pressure taps and re-install pipe plugs
Replace vestibule access panel or close door.

S

Normal Operation

1. Turn on electrical supply to unit at disconnect switch

2. Turn on manual gas supply

3. Set Thermostat or Temperature controller to desired temperature.

4. Information outlining the normal Sequence of Operation and Wiring Diagram for the control system supplied with
the furnace model is enclosed with this instruction.




FOR YOUR SAFETY

The use and storage of gasoline or other
flammable vapors and liquids in open containers
in the vicinity of this appliance is hazardous.

Controls

Combustion Air Pressure Switch

A combustion air pressure switch is provided as part of the control system to verify airflow through draft inducer by
monitoring the difference in pressure between the draft inducer and the atmosphere. If sufficient negative pressure is
not present, indicating lack of proper air movement through heat exchanger, the switch opens shutting off gas supply
though the ignition control module. On units with two speed draft inducer operation, a dual air pressure switch is
used, monitoring high and low speed pressures. The air pressure switches have fixed settings and are not
adjustable.

Rollout Switch (Manual Reset)

The duct furnace is equipped with manual reset rollout switch(es) in the event of burner flame rollout. The switch will
open on temperature rise and shut-off gas supply through the ignition control module. Flame rollout can be caused
by insufficient airflow for the burner firing rate (high gas pressure), blockage of the vent system or in the heat
exchanger. The furnace module should not be placed back in operation until the cause of rollout condition is
identified. The rollout switch can be reset by pressing the button on the top of the switch.

High Limit Switch

The duct furnace is equipped with a fixed temperature high limit switch mounted on the vestibule panel that shuts off
gas to the heater through the ignition control module in the event of reduced circulating airflow over the heat
exchanger. Reduced airflow may be caused by dirty or blocked filters, restriction of the air inlet or outlet to the unit, or
incorrect setting of circulating air fan variable frequency drive. The high limit switch will automatically reset when the
switch temperature drops to 30°F below the set point. Determine the cause of the reduced air flow and correct.

Ignition Control Module

Ignition control modules are available having a number of different operating functions. Refer to Sequence of
Operation sheet provided for a detailed description of the control features for the model control installed.

Additional recommended safety interlocks

Circulating Air Flow Proving Switch

The installation of a circulating airflow proving switch in the cabinet or duct is recommended, to prevent operation of
the gas heater in the event of failure of the circulating air fan. This switch should be installed upstream of the heating
section to prove operation of the circulating air fan during heater operation (See Fig. 13). This switch shuts off
electrical supply to the ignition controller if a positive pressure is not detected by the switch due to lack of air flow
through the heat exchanger. An airflow proving switch kit with air probe is available for this heating unit.

CAUTION: The limit switch provided integral to the heating is an automatic reset type as required by the
approval standard for this product. On circulating air fan failure, heater will cycle on limit resulting in
possible heat build-up and damage to components.



Auxiliary High Limit

In certain airflow configurations including vertical air flow or zoned airflow applications, the installation of a manual
reset auxiliary limit is recommended. See Fig. 15 for typical location. In the event of a reverse flow or limited flow

conditions, this limit would function to shut-off the gas supply to the heating unit. An auxiliary manual reset limit is
available for this heating unit.

Figure 15 = Auxiliary Limit & Airflow Probe — Suggested locations

6.00 4.‘ |<— e
A ] : B * *
Horizontal Air Flow 6.00
Set Auxiliary Limit @ 180 oF
Auxiliary Manual &
Reset Limit

4+ Airflow

Air Probe

Horizontal Air Flow

Airflow

- - l 6.00"—>| —
Vertical Air Flow (Downflow)

Set Auxiliary Limit @ 120 oF Air Probe \EI

Auxiliary Manual 6.00"

Reset Limit i

Optional Controls

Low Gas Pressure Switch

A low gas pressure switch may be factory installed on the inlet side of the gas train to monitor gas pressure upstream
of the gas controls. This switch shuts off the electrical supply to the ignition controller, closing the gas valve, if low
gas pressure occurs. This pressure switch is factory set for the minimum inlet gas pressure for the heater model.

High Gas Pressure Switch




A high gas pressure switch may be factory installed on the gas train to monitor the gas pressure downstream of the
combination gas valve. This switch shuts off the electrical supply to ignition controller, closing the gas valve, if high
gas pressure occurs. The pressure switch is factory set so that the maximum manifold pressure does not exceed 4.0
in. W.C. on Natural Gas and 10.5 in. W.C on Propane Gas.

Annual Maintenance

This duct furnace should be inspected and serviced annually by a qualified service agency, to assure proper
operation

Furnace Module Inspection

Turn off all electrical power to the unit before inspection and servicing.

1. The condition of the burners, heat exchanger, draft inducer, vent system and operating controls should be
determined. Check for obvious signs of corrosion, accumulation of dirt and debris and any heat or water related
damage. Any damaged or deteriorated parts should be replaced before the unit is put back into service.

2. Clean burners, heat exchanger, draft inducer and vent ducts as outlined on Page 11.

Check Heat Exchanger for cracks. If any are present, replace heat exchanger before putting unit back into

service.

Check electrical wiring for loose connections or deteriorated insulation.

Check the attachment point of the furnace module to the cabinet or ducts to verify that they are airtight.

Check for gas tightness of all pipe joints and connections

Check the automatic gas valve to ensure that the gas valve seat is not leaking.

w
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If duct furnace is located downstream of cooling coils a condensate drain line should be connected to the flue
collector box. Be sure that drain line is not obstructed. Clean any debris or blockage from the line.

Furnace Module Operation Check

1. Turn on power to the unit and set thermostat or heat controller to call for heat, allowing furnace module to
operate.

Check for proper start-up and ignition as outlined in Sequence of operation for the control provided.

Check the appearance of the burner flame (See Figure 10A and 10B on Page 11).

Return thermostat or heat controller to normal setting.

Refer to the appliance manufacturer’s instructions for annual maintenance procedures on the complete unit.

arLD

CAUTION !

If any of the original wiring needs to be replaced it must be
replaced with wiring materials suitable for 105°C.
Label all wires prior to disconnection when servicing unit. Wiring
errors can cause improper or dangerous operation. Verify
proper operation after servicina.

Heatco Inc., Cartersville, GA.



OptiPoint™ Interfaces

Graphical Touchscreen Displays

AUTOMATEDLOGIC

3¢ United Technologies

The Automated Logic® OptiPoint™ interfaces provide building operators and technicians with visibility and control
over a single piece of HVAC equipment in a building. Available in three sizes, they feature an illuminated color pixel
touchscreen display and connect to a single WebCTRL® controller, making management of the connected HVAC

equipment both intuitive and simple.

OptiPoint 10 Interface
10" Display
part# EQT2-10

Key Features and Benefits

Available in three sizes

Capacitive touch screen with best-in-class resolution
Rugged, industrial grade display

Can be panel or wall-mounted

Connects to a single WebCTRL controller

Easily programmable using ViewBuilder

Supports standard Equipment Touch files

Touch files can be uploaded from connected
controller or stored on OptiPoint interface

Support for graphics and animations
Support for international languages

WebCTRE

1150 Roberts Boulevard, Kennesaw, Georgia 30144

770-429-3000 Fax 770-429-3001 | www.automatedlogic.com
© Automated Logic 2018

OptiPoint 7 Interface
7" Display
part# EQT2-7

OptiPoint 4 Interface
4.3" Display
part# EQT2-4

Multi-level password protection for security
Built-in PDF viewer

View and edit BACnet time schedules
Change setpoints easily

View all alarms in controller

Visual alarm indicator

View trends, with added support for pinch/zoom
and swiping to move along timeline

Supports screen capture to USB flash drive
Access virtually any point in the controller
Can be used as a technician tool or user interface

The WebCTRL® building automation system gives you the ability
to understand your building operations and analyze the results.
The WebCTRL system integrates environmental, energy, security
and safety systems into one powerful management tool that
allows you to reduce energy consumption, increase occupant
comfort, and achieve sustainable building operations. Our web-
based platform allows building managers to control and access
information about their HVAC, lighting, central plant and critical
processes on premises or remotely at any time of day.

v

We make data big.

Next level building automation engineered
to help you make smart decisions.


https://twitter.com/AutomatedLogic
http://www.automatedlogic.com/pages/product-webctrl.aspx

OptiPoint™

Interfaces

Specifications
OptiPoint 4 Interface OptiPoint 7 Interface OptiPoint 10 Interface
Power: 24Vdc, .375A 24Vdc, .375A 24Vdc, 417A
Display: TFT (Widescreen): 4.3"(11.0 cm) 7" (17.8 cm) 10.1"(25.7 cm)
Resolution: 480 x 272 pixels (128 ppi) 1024 x 600 pixels (170 ppi) 1280 x 800 pixels (149 ppi)
Brightness: 400 cd/m (typ.) 320 cd/m (typ.) 350 cd/m (typ.)
Contrast ratio: 1000:1 (typ.) 1000:1 (typ.) 800:1 (typ.)
Viewing angle: -75~50(H); -75~75(V) -75~50(H); -75~75(V) -85~85(H); -85~85(V)
Max colors: 16.7M (8-bit) 16.7M (8-bit) 16.7M (8-bit)
Touch: Capacitive Multi-Touch (P-CAP) Capacitive Multi-Touch (P-CAP) Capacitive Multi-Touch (P-CAP)

Operating Conditions:

-4°F to 140°F (-20°C to 60°C), 10% to 90% RH (non-condensing)
Front IP65 Water and Dust Proof (Rear: IP20); Vibration tested to IEC60068-2-64

Storage Temperatures:

-13°F to 158°F (-25°C to 70°C)

| Communication:

Comm Input: EIA-485 based serial port for connection to the Rnet network (115kbps)
USB: For upgrades, screen captures, and file transfers
USB OTG: Micro-USB “On the Go” port for firmware upgrades
LAN: Disabled for future use
System: OS: Android 6.0
Processor: Freescale Cortex A9 i.MX6 Dual Core 1 GHz
System Memory:  1GB LPDDR3 RAM to store variable data and LCD data
Storage: 8 GB on-board eMMC flash memory to store program code and screen file
Mounting: Wall or panel mounting within the building interior
Listed by: CE (Class B), FCC (Class B), UL 60950, Vibration tested to EN60068-2-6, IP65 rated (front) IP20 rated (rear)

Real-time clock:

A 365-day real time clock/calendar chip. The time and date will be maintained for a minimum of 72 hours after loss
of power (at room temperature).

Device identification:

Physical Dimensions

05112018

1150 Roberts Boulevard, Kennesaw, Georgia 30144
770-429-3000 Fax 770-429-3001 | www.automatedlogic.com

A serial number label is on the back of the device.

OptiPoint 4 Interface Ports

A 121 mm (4.76") D:110 mm (4.33")
Reset Power LAN Port Comm Input
B: 82 mm (3.23") E: 74 mm (2.91")
C: 49 mm (1.93") F: 42 mm (1.65") ’ e s - :
-t Q—I kel
ot s 1o e [E=

OptiPoint 7 Interface (O (—9 @ u- D
A: 185 mm (7.28") D:175 mm (6.89") o0
B: 128 mm (5.04") E: 118 mm (4.65") [ ]
C: 46 mm (1.81%) F:39 mm (1.52%)

LED USB OTG Port USB Port

OptiPoint 10 Interface
A: 267 mm (10.5") D: 244 mm (9.61")
B: 182 mm (7.17") E: 159 mm (6.26")
C: 47 mm (1.85") F:39 mm (1.52%)

All trademarks used herein are the property of their respective owners.

AUTOMATEDLOGIC

% United Technologies.

We make data big.

Next level building automation engineered
to help you make smart decisions.
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OMRON

AUTOMATION & SAFETY

New WL-N Series Limit Switches 6

Easy to use and models focus on the most
popular features to make stocking easier

Features & Benefits

* Gold clad contacts cover a wide range of loads from
micro-load to general load.

* Reduced part numbers
* Easy wiring
* Improved visibility of indicators (for WL-LILE/LD /LR-N types)

Roller lever type (Standard, R=38 mm)

8 part numbers » 3 part numbers

15 45 Yes 4-direction | For General load
15 45 Yes 4-direction | For Micro load
WLCA2-N 15
15 80 No 4-direction | For General load
15 80 No 4-direction | For Micro load Overtravel For General
90° type 90 Yes 4-direction | and Micro
20 90 Yes 4-direction | For General load loads
WLCA2-2N-N 20
20 90 Yes 4-direction | For Micro load
25 90 No 2-direction | For General load
WLCA2-2-N 25
25 90 No 2-direction | For Micro load
Easy Wiring Improved visibility of indicators

(for WL-[LE/LD/LR- N series)

»

cQ WL Series WL-N Series

WL Series WL-N Series

WL Series WL-N Series



WL-N Series Nomenclature

Operating Characteristics/Lever Type

RCA2 Without Lever
CA2 Standard Lever
CL Adjustable Rod Lever (25 mm to 140 mm)
CA12 Adjustable Lever
PT 15+5°

CA2-7 Roller R = 50 mm
CA2-8 Roller R - 63 mm
HAL4 Adjustable Rod Lever (350 to 380 mm)
HALS Spring Rod lever
RG2 Without Lever
G2 Standard Lever

PT 10°(+2/-1)
G12 Adjustable Lever
GL Adjustable Rod Lever
RCA2-2 Without Lever
CA2-2 Standard Lever

PT 25+5°

CA12-2 Adjustable Lever
CL-2 Adjustable Rod Lever
RCA2-2N Without Lever
CA2-2N Standard Lever

PT 20°Max.
CA12-2N Adjustable Lever
CL-2N Adjustable Rod Lever

Environment-resistant

Blank Standard type

P1 Weather-resistant type
TH Heat-resistant type

TC Low temperature type

Sensor 1/0 connector

Same connectors as the current WL are available

Specifications

UL508,CSA C22.2 No.14,
EN60947-5-1,GB14048.5

A600, 1A at 125 VDC

100 MQ Minimum (at 500 VDC)

25 mQ Maximum (at initial)

1,000 VAC 50/60Hz 1 minute

2,200 VAC 50/60Hz 1 minute

2,200 VAC 50/60Hz 1 minute

1 mm to 1 m/second

OMRON

AUTOMATION & SAFETY

Screw

Blank Standard type (Steel)

E2 Stainless steel screw
Indicator

Blank Without Indicator

LE Neon lamp

LD LED

LR LED (special wiring)

Lamp wiring (with cable type)

2 NC side wiring. Light when operating

3 NO side wiring. Light when not operating

>
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Blank Standard(Allen-head bolt)

A Double nuts

F Allen-head hexagon nut
Spatter-prevention

Blank Without Spatter-prevention

S Spatter-prevention type

Conduit size / Ground terminal

Blank G1/2 Without ground terminal
Gl G1/2 With ground terminal
G Pg13.5 With ground terminal
Y M20 With ground terminal

120 operations/minute

30 operations/minute

P67

1mA at 5VDC, Resistive load, P-level
-10°C to +80°C (with no icing)
35 to 95%RH

15,000,000 operations minimum

750,000 operations minimum
(3A at 250VAC, Resistive load)

OMRON AUTOMATION AND SAFETY - THE AMERICAS HEADQUARTERS » Hoffman Estates, IL USA « 847.843.7900 « 800.556.6766 « www.omron247.com

C22I-E-01 Note: Specifications are subject to change. © 2014 Omron Electronics LLC Printed in US.A.

Printed on recycled paper. @
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SERIES ADPS/EDPS/BDPA

HVAC DIFFERENTIAL PRESSURE SWITCHES

With Dual Scale Field Adjustable Set Point Knob

LED
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c ‘ Battery
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input output
ADPS EDPS
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The Series ADPS/EDPS/BDPA HVAC Differential Pressure Switches are designed
for pressure, vacuum, and differential pressures. The dual scaled adjustment knob in
inches water column and pascals allows changes to the switching pressure to be made
without a pressure gage. The ADPS/EDPS/BDPA are available with settings from 0.08
in w.c. (20 Pa) up to 20 in w.c. (5000 Pa). The silicone diaphragm and PA 6.6 body
make the series ADPS ideal for use with air and other noncombustible gases. Series
EDPS models meet UL508 and are constructed of plenum rated plastics. The series
BDPA Adjustable Differential Pressure Alarms offer a versatile range of configurations
allowing utilization of their many features including buzzer and LED notification, and
battery or line powered. The compact size, adjustment knob and low cost make the
ADPS/EDPS/BDPA the perfect choice for HVAC applications.

FEATURES/BENEFITS

« Adjustment knob changes switching pressure easily with a pressure gage reducing
components for application

« Low cost device makes it an excellent solution in BAS and HVAC applications
requiring duct control and monitoring

» Relay contact allows simple integration with DDC or building systems

APPLICATIONS

« Air filter and ventilator monitoring
« Industrial cooling circuits

« Fire-protection damper control

« Ventilation duct monitoring
» Fan heater overheating protection
» Heat exchanger frost protection

SPECIFICATIONS

Service: Air and non-combustible,
compatible gases.

Wetted Materials: ADPS: Diaphragm
material: Silicone; Housing material:
POM; Switch body: PA 6.6; Cover:
Polystyrene; EDPS: Diaphragm
material: Silicone; Housing

material: Switch body: PA 6.6;

Cover: Polystyrene; Materials UL 94 V-0
rated.

Temperature Limits: Process and
ambient temperature from -4 to 185°F
(-20 to 85°C).

Storage: -40 to 185°F (-40 to 85°C).
Pressure Limits: Max. operating
pressure: 40 in w.c. (10 kPa) for all
pressure ranges.

Switch Type: Single-pole double-throw
(SPDT).

Electrical Rating: Max. 1.5 Ares./0.4 A
ind./250 VAC, 50/60 Hz; Max. switching
rate: 6 cycles/min.

Electrical Connections: Push-on screw
terminals. M20x1.5 with cable strain
relief or optional 1/2” NPT.

Process Connections: 5/16” (7.94 mm)
outside diameter tubing, 1/4” (6.0 mm)
inside diameter tubing.

Enclosure Rating: NEMA 13 (IP54).
Mounting Orientation: Vertically,

with pressure connections pointing
downwards.

Mechanical Working Life: Over 10°
switching operations.

Weight: 4.4 0z (125 g).

Agency Approvals: ETL approved to
UL508 and CSA C22.2#14 (EDPS only).

MODEL CHART - ADPS

ACCESSORIES

Set Point Range

Approx. Dead Band @

Approx. Deadband @

Model in w.c. (Pa) Min Set Point in w.c. (Pa) [Max Set Point in w.c. (Pa)
ADPS-08-2-N |0.08 to 1.20 (20-300) 0.04 (10) 0.05 (12)
ADPS-04-2-N |0.12 to 1.60 (30-400) 0.06 (15) 0.09 (23)
ADPS-03-2-N |0.20 to 2.00 (50-500) 0.08 (20) 0.09 (23)
ADPS-05-2-N |0.80 to 4.00 (200-1000) 0.4 (100) 0.5 (130)
ADPS-06-2-N |2.00 to 10.00 (500-2500) |0.6 (150) 0.8 (200)
ADPS-07-2-N |4.00 to 20.00 (1000-5000)|1.0 (250) 1.4 (350)

Model |Description

A-288 |“L” type metal mounting bracket with screws
A-289 |“S” type metal mounting bracket with screws
A-480 |Plastic static pressure tip

A-481 |Installer kit, includes 2 plastic static pressure

tips & 7° (2.1 m) of PVC tubing
A-489 |4” straight static pressure tip with flange
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Note: For optional 1/2” NPT conduit connection, change -2-N to-1-N. Models that include installer kit
add -C to the end of the model number (-2-N cable gland models only). Installer kit includes two static
tips and 7 ft of PVC tubing. Order installer kit separately with 1/2” NPT conduit connection models.

L

—

See A-481 in the accessories list. Consult factory for bulk packaging option.

MODEL CHART - EDPS

Set Point Range

Approx. Dead Band @

Approx. Dead Band @

Model in w.c. (Pa) Min Set Point in w.c. (Pa) |[Max Set Point in w.c. (Pa)
EDPS-08-1-N |0.08 to 1.20 (20-300) 0.04 (10) 0.05 (12)
EDPS-04-1-N |0.12 to 1.60 (30-400) 0.06 (15) 0.09 (23)
EDPS-03-1-N |0.20 to 2.00 (50-500) 0.08 (20) 0.09 (23)
EDPS-05-1-N |0.80 to 4.00 (200-1000) (0.4 (100) 0.5 (130)
EDPS-06-1-N |2.00 to 10.00 (500-2500) (0.6 (150 0.8 (200)
EDPS-07-1-N |4.00 to 20.00 (1000-5000)|1.0 (250) 1.4 (350)
Note: For optional M20 cable gland connection, change -1-N to-2-N.
MODEL CHART - BDPA
Set Point Range Approx. Dead Band @ Approx. Dead Band @
Model in w.c. (Pa) Min Set Point in w.c. (Pa) [ Max Set Point in w.c. (Pa)
BDPA-08-2-N | 0.08 to 1.20 (20 to 300) 0.04 (10) 0.05 (12)
BDPA-04-2-N | 0.12 to 1.60 (30 to 400) 0.06 (15) 0.09 (23)
BDPA-03-2-N | 0.20 to 2.00 (50 to 500) 0.08 (20) 0.09 (23)
BDPA-05-2-N | 0.80 to 4.00 (200 to 1000) | 0.4 (100) 0.5 (130)
BDPA-06-2-N | 2.00 to 10.00 (500 to 2500) |0.6 (150) 0.8 (200)
BDPA-07-2-N | 4.00 to 20.00 (1000 to 5000) | 1.0 (250) 1.4 (350)

A-480

Process Tubing Options: See page 455 (Gage Tubing Accessories)

DWYER INSTRUMENTS, INC. | dwyer-inst.com
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Automation Components, Inc.

HUMIDITY | THERMISTORS | RH DUCT

RH DUCT

Relative Humidity, Duct, Thermistor

The ACI Relative Humidity with Thermistor Duct Series utilizes a thermoset polymer capacitive
sensing element with a factory fitted hydrophobic filter to improve its moisture resistance. The
sensing elements multilayer construction also provides excellent resistance in applications
where dust, dirt, oils and common environmental chemicals are found. The RH duct sensors
include on board DIP switches which allow the user to select the desired output signal and can
be powered by AC or DC power sources. Each unit also contains 0%, 50%, and 100% test
options to verify that the transmitter is both working and wired properly. Field calibration can
be performed by using the increment and decrement calibration DIP switches without the
need to replace the sensing element. These enhancements provide increased flexibility and
outstanding long-term reliability without the need to replace the sensors in the field. Duct

configurations feature a weatherproof Euro style enclosure with a gasketed cover and conformally coated circuit boards for increased moisture
resistance in high humidity environments. The sensor is protected by a stainless-steel sintered filter. Three and Five-point NIST Calibration
Certificates are available and must be ordered separately when placing your order.

Applications: Humidification, Dehumidification, Supply / Discharge / Return Air, Economizers, Clean Rooms, Data Centers, Process Control,

Schools, Hospitals, Office Buildings

The ACI RH Thermistor Duct is covered by ACI's Five (5) Year Limited Warranty. The warranty can be found in the front of ACI's
Sensors & Transmitters catalog, as well as on ACI's website, www.workaci.com.

PRODUCT SPECIFICATIONS

RH Supply Voltage

(Reverse Polarity Protected):

RH Supply Current (VA):

RH Output Load Resistance:

RH Output Signal:

RH Accuracy @ 77°F (25°C):

RH Measurement Range
Operating RH Range:

Operating Temperature Range:
Storage Temperature Range:

RH Stability | Repeatability | Sensitivity:
RH Response Time (T63):

RH Sensor Type:

RH Transmitter Stabilization Time:
RH Connections | Wire Size:

RH Terminal Block Torque Rating:
RH NIST Test Points:

Nominal Thermistor Resistive Output @ 77°F (25°C)
(Lead Wire Colors) Non-Linear NTC (Negative
Temperature Coefficient):

Thermistor Accuracy 32-158°F (0-70°C):

Thermistor Power Dissipation Constant:
Thermistor Sensor Response Time (T63):

Lead Wire Length | Conductor Size:

Insulation | Rating:

Enclosure Specifications (Material, Flammability,
Temperature, NEMA/IP Rating):

Sensing Tube Material | Filter Material:

Sensing Tube Dimensions (Length x Diameter):
Product Dimensions (L x W x D):

Product Weight:
Agency Approvals:

COMPLIANT
200295/EC

4-20 mA: 250 Ohm Load: 15-40VDC/ 18- 28 VAC | 500 Ohm Load: 18- 40 VDC/ 18- 28 VAC
0-5VDC: 12-40VDC/18-28 VAC | 0-10 VDC: 18- 40 VDC/ 18 - 28 VAC

Voltage Output: 8 mA maximum (0.32 VA) | Current Output: 24 mA maximum (0.83 VA)
4-20 mA: 700 Ohms maximum | 0-5 VDC or 0-10 VDC: 4K Ohms Minimum

2-wire: 4 - 20 mA (Factory Default) | 3-wire: 0-5 or 0-10 VDC and 4 - 20 mA (Field Selectable)
+/- 1% over 20% RH Range between 20 to 90% | +/- 2%, 3%, or 5% from 10 to 95%
0-100%

0 to 95% RH, non-condensing (Conformally Coated PCB's)

-40 to 140°F (-40 to 60°C)

-40 to 149°F (-40 to 65°C)

Less than 2% drift / 5 years | 0.5% RH | 0.1% RH

20 Seconds Typical

Capacitive with Hydrophobic Filter

30 Minutes (Recommended time before doing accuracy verification)

Screw Terminal Blocks (Polarity Sensitive) | 16 (1.31 mm?) to 26 AWG (0.129 mm?)

4.43t0 5.31 |b-in (0.5 to 0.6 Nm)

Default Test Points: 3 Points (20%, 50% & 80%) or 5 Points (20%, 35%, 50%, 65% & 80%)
1% NIST Test Points: 5 Points within selected 20% Range (ie. 30%-50% are 30, 35, 40, 45 & 50)
RHx-1.8K Series: 1.8KQ) (Red/Yellow) RHx-CSI Series: 10KQ (Green/Yellow)
RHx-3K Series: 3KQ (White/Brown) RHx-10KS Series: 10KQ (White/Blue)
RHx-AN Series (Type Ill): 10KQ (White/White) RHx-10K-E1 Series: 10KQ (Gray/Orange)
RHx-AN-BC Series: 5.238KQ) (White/Yellow) RHx-20K Series: 20KQ) (Brown/Blue)
RHx-CP Series (Type II): 10KQ (White/Green) RHx-100KS Series: 100KQ) (Black/Yellow)
+/- 0.36°F (0.2°C) except 10K-E1 Series: +/- 0.54°F (0.3°C)

1.8K Series: +/- 0.9°F (0.5°C) @ 77°F (25°C) & +/- 1.8°F (1.0°C) from 32 to 158°F (0 to 70°C)
3 mW/°C except 1.8K Series: 1 mW/°C; 10K-E1 Series: 2 mW/°C

10 Seconds nominal

14" (35.6 cm) | 22 AWG (0.65 mm)

Etched Teflon (PTFE) Colored Leads | Mil Spec 16878/4 Type E

“-.EH” Enclosure: ABS Plastic; UL94-VO0; -40 to 140°F (-40 to 60°C)

“-4X" Enclosure: Polystyrene Plastic; UL94-V2; -40 to 158°F (-40 to 70°C); NEMA 4X (IP 66)
“EH” Enclosure: 304 Series Stainless Steel | 304 Series Stainless Steel

“-4X"” Enclosure: Schedule 40 PVC (White) | Slotted PVC without filter

“-EH” Models with Sintered Filters: 7.75" (196.85 mm) x 0.75” (19.05 mm)

“-4X"” Models: 7.20" (182.88 mm) x 0.84" (21.34 mm)

See drawings on back of data sheet

A/RHx-xx-D Series: 1.22 Ibs. (0.55 kg) | A/RHx-xx-D-4X Series: 0.50 Ibs. (0.227 kg)

CE, RoHS2, WEEE

Call: 1-888-967-5224 | Web: www.workaci.com

HUMIDITY | ##



HUMIDITY | THERMISTORS | RH DUCT

Automation Components, Inc.

DIMENSIONAL DRAWING

Euro Enclosure [EH]

NEMA 4X Enclosure [4X]

3.70" (93.98mm)

Front View

CUSTOM ORDERING

A. Sensor Series No Selection Required

B. Accuracy Select One (1)

C. Temperature Sensor Select One (1)
D. Configuration Select One (1)
E. Output Signal Select One (1)

F. NIST (Temperature) Select One (1)

(109.22mm)

/A
@ 4 7.94" 201.60mm) -
S —
) —
@ | 20.75" \(
(19.05mm)

r = 2.12" (53.72mm)

21.08"
i [ [OO]
2.55" @ \ \

(64.77mm) ﬁ’
2.23"(56.71mm) 7.19" 18256 1 = },

Right View Top View

Model # Example: [JIEY RH2 § CP D g 010 § NIST m
A/ > A/

RH1 = +/-1% (Specify a 20% Range between 20 to 90% RH)
RH2=+/-2% | RH3=+/-3% | RH5 =+/-5%

1.8K | 3K | 10KS | AN (Typelll) | AN-BC | CP (Typell) | €SI | T0K-E1 | 20K | 100KS
D = Duct (Euro Enclosure) | D-4X (NEMA 4X Enclosure)
---- =410 20 mA (Default) | 010 =010 10 VDC | 05=0to 5 VDC

---- = No NIST Certificate | NIST = NIST Certificate (Must Specify 1, 3 or 5 Points)

Note: Outputs are field selectable between 4-20 mA, 0-5 VDC & 0-10 VDC

ACCESSORIES ORDERING

Model #
A/SINTERED FILTER

ACCESSORIES ORDERING [NISTI

Model #
NIST RH CERT

Item #
143433

Model # Example:
Description

3/8" Sintered Filter for RH Duct/Stainless Plate/Remote Probe

Model # Example: m
Description
RH Calibration Certificate (Specify 3 Point or 5 Point NIST)

Note: When ordering NIST certificates, please add an additional line item under the corresponding A/RHx-xx-D Model Number

HUMIDITY | ##

Call: 1-888-967-5224 | Web: www.workaci.com




BY JOHNSON
CONTROLS

Single-Stage Electromechanical Temperature Controls

A19 Series Remote Bulb Control

Code No. LIT-1927010

Description

The A19 Series Controls are single-stage
temperature controls that incorporate
environmentally friendly liquid-filled sensing
elements.

Refer to the A19 Series Hot Water Heating
Controls Well Immersion Product Bulletin
(LIT-125025) forimportant product application
information.

Features

wide temperature ranges available
constant differential throughout the entire
range

compact enclosure

fixed or adjustable differential available
variety of sensing element styles
unaffected by cross-ambient conditions

Applications

The A19 is suitable for temperature
control in HYAC/R applications.

Selection Charts
A19 Series Remote Bulb Control’

A19 Series

®
®

Action on Increase
of Temperature

al9.eps

A19 Series
Terminal Arrangement for Single-Pole,
Double-Throw (SPDT)

A19ABC-24 Remote Bulb Control

Wheel Air High Temp Switch
Reactivation High Temp Switch

Reactivation Low Temp Switch

Product Code |Switch Range Differential Bulb and Bulb Well No. |Range Max. Bulb
Number Action °F (°C) F° (C°) Capillary (Order Adjuster Temp. °F (°C)
Separately)
Adjustable Differential (Wide Range)
A19ABA-40C2 |Single-Pole, |-30to 100 (-34t038)|3t0 12 (1.7t06.7) |3/8in.x4in., 6 ft. capmary WEL14A-602R | Screwdriver Slot | 140 (60)
Single-Throw
(SPST)
Open low
A19ABC-4C SPDT 50 to 130 (10 to 55) |3-1/2to 14 (1.9to 8) |3/8in. x 5 in., 8 ft. capillary WEL14A-603R  [Knob 170 (77)
A19ABC-24Cc3 |SPDT -30 to 100 (-34 to 38) |3to 12 (1.7 t0 6.7) 3/8in. x 4 in., 8 ft. capillary WEL14A-602R | Convertible 140 (60)
A19ABC-36C  |SPDT -30t0 100 (-34t038) [3t0 12 (1.7t0 6.7) |3/8in.x 4 in., 20 ft. capillary |WEL14A-602R | Convertible 140 (60)
A19ABC-37C SPDT -30 to 100 (-34 to 38) [3to 12 (1.7 t0 6.7) 3/8in. x 4 in., 10 ft. capillary WEL14A-602R | Screwdriver slot | 140 (60)
A19ABC-74C SPDT -30to 100 (-34 to 38) [3to 12 (1.7 t0 6.7) 3/8in. x 4in., 6 ft. capillary WEL14A-602R | Screwdriver slot | 140 (60)
Fixed Differential
A19AAF-12C  |SPDT |25 to 225 (-4 to 107) |3-1/2 (L.9) |3/8in. x 3in., 10 ft. capillary  |WEL14A-602R |Screwdriver slot | 275 (135)
Fixed Differential (Case Compensated)
A19AAC-4C SPDT 0 to 80 (-18 to 27) 5(2.8) 3/8in. x 4 in., 6 ft. capillary WEL14A-602R | Screwdriver slot | 140 (60)
A19AAD-12C SPST -30to 50 (-34 to 10) |2-1/2 (1.4) 3/8in. x 4 in., 7 ft. capillary WEL14A-602R | Screwdriver slot | 140 (60)
Open low
Fixed Differential (Close)
A19AAD-5C* SPST 30 to 50 (-1 to 10) 2-1/2 (1.4) 3/8in. x 2-5/8 in., WEL16A-601R |Screwdriver slot | 190 (88)
Open low (Bulk Milk Cooler) 6 ft. capillary
A19AAF-20C SPDT -30 to 100 (-34 to 38) | 2-1/2 (1.4) 3/8in. x 4 in., 6 ft. capillary WEL14A-602R | Screwdriver slot | 140 (60)
A19AAF-21C SPDT 40 to 90 (4 to 32) 1-1/2 (0.8) 3/8in. x 5-3/4 in., 6 ft. capillary | WEL14A-603R |Screwdriver slot | 140 (60)
Manual Reset
A19ACA-14C SPST -30 to 100 Manual reset 3/8in. x4 in. WEL14A-602R | Screwdriver slot | 140 (60)
Open low (-34 to 38) 6 ft capillary
A19ACA-15C SPST -30 to 100 Manual reset 3/8in. x4 in. WEL14A-602R | Screwdriver slot | 140 (60)
Open low (-34 to 38) 10 ft capillary
A19ADB-1C SPST 100 to 240 Manual reset 3/8in. x 3-1/2 in. WEL14A-602R  [Knob 290 (143)
Open high (38 to 116) 6 ft capillary
A19ADB-38C SPST 100 to 240 Manual reset 3/8in. x4 in. WEL14A-602R | Screwdriver slot {290 (143)
Open high (38 to 116) 6 ft capillary
1. Specify the control model code number, packing nut code number (if required), and bulb well code number (if required).
2. Replaces White-Rodgers® 1609-101
3. Replaces White-Rodgers 1609-12, -13; Ranco® 010-1408, -1409, - 1410, -1490, 060-110; Honeywell® L6018C-1006, L6021A-1005, T675A-1011, -1508, -1516,
-1821, T4301A-1008, T6031A-1011, T6031A-1029
4. Case-Compensated

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult th
Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products. © 2015 Johnson Controls, Inc.
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Single-Stage Electromechanical Temperature Controls

A19 Series Remote Bulb Control (Continued)

BY JOHNSON
CONTROLS

Replacement Parts

Product Code Number Description
CVR28A-617R Concealed adjustment cover
CVR28A-618R Visible scale cover
KNB20A-602R Replacement Knob Kit
Accessories

A packing nut is available for closed tank application.
Specify the code number FTG13A-600R.

Bulb wells (WEL14A Series) are available for liquid immersion applications.
See the selection chart or the Bulb Wells Catalog Page (LIT-1922135).

Technical Specifications
Electrical Ratings

Motor Ratings VAC 120 208 | 240
Wide Range — Adjustable Differential

AC Full Load A 16.0 9.2 8.0
AC Locked Rotor A 96.0 55.2 48.0
Non-Inductive A! 22 A, 120 to 277 VAC

Pilot Duty 125 VA, 24 to 600 VAC

Fixed Differential and Close Differential

AC Full Load A 6.0 3.4 3.0
AC Locked Rotor A 36.0 20.4 18.0
Non-Inductive A 10 A, 24 to 277 VAC

Pilot Duty 125 VA, 24 to 277 VAC

Case Compensated — Fixed Differential A19AAC-4

AC Full Load A 16.0 9.2 8.0
AC Locked Rotor A 96.0 55.2 48.0
Non-Inductive A! 22 A, 120to 277 VAC

Pilot Duty 125 VA, 24 to 600 VAC

A19AAD-12

AC Full Load A 6.0 3.4 3.0
AC Locked Rotor A 36.0 20.4 18.0
Non-Inductive A 10 A, 24 to 277 VAC

Pilot Duty 125 VA, 24 to 277 VAC

Manual Reset

AC Full Load A 16.0 9.2 8.0
AC Locked Rotor A 96.0 55.2 48.0
Non-Inductive A 16.0 9.2 8.0
Pilot Duty 125 VA, 24 to 600 VAC

1. SPST and N.O. contact of SPDT control;
SPDT N.C. contact- 16 amperes 120 to 277 VAC

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult th
Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products. © 2015 Johnson Controls, Inc.
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Enclosed Switch

D4MC

Economical, High Utility Enclosed Switch s CE

CSM_D4MC_DS_E_2_1

* Enclosed Switches with Built-in Basic Switches for High
Repeatability and Durability of 10 Million Operations Minimum.

* Panel mount versions have the same operating position as
Z Basic Switch.

¢ Suitable for applications demanding higher mechanical
strength, dustproof and drip-proof properties than those
on basic switches.

¢ Resin molded terminal versions are available.

* Approved by UL, CSA, and CCC (Chinese standard).
(Ask your OMRON representative for information on
approved models.)

Be sure to read Safety Precautions on page 5 and Safety Precautions for All
Limit Switches.

Model Number Structure Ordering Information
Model Number Legend Actuator Model
DAMC- ]
Panel mount plunger D4MC-5000
©) =
(1) Actuator Panel mount roller _%_ D4MC-5020
5000: Panel mount plunger plunger
5020: Panel mount roller plunger
5040: Panel mount crossroller plunger Panel mount _%_ DAMC-5040
1000: Hinge lever crossroller plunger
1020: Short hinge lever
2000: Hinge roller lever Hinge lever - D4MC-1000
2020: Short hinge roller lever _a_.—_/
3030: One-way action short hinge roller lever
Short hinge lever = D4MC-1020
Desiccant Wheel :
. L. . Hinge roller lever D4MC-2000
Moving Limit Switch
Short hinge roller DAMC-2020
lever
One-way action short - DAMC-3030
hinge roller lever

Note: 1. Use Switches with molded terminals in locations subject to dirt, dust, oil
drops, or high humidity. Models are available with lead wires on the
right, on the left, and from the bottom.

2. Contact your OMRON representative for information on models
certified for international standards.

Specifications
Approved Standards
Agency Standard File No.
uL* UL508, CSA C22.2 No.14 E76675
CCC(CQC) GB14048.5 2003010303077627

Note: Ask your OMRON representative for information on approved models.
* UL certified for CSA C22.2 No. 14.

OMmRrRoON
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D4MC

Ratings Approved Standard Ratings
Rated Non-inductive load (A) Inductive load (A) UL/CSA
ate T -
voltage Resistive load | Lamp load | Inductive load | Motor load A300
NC [ NO [ NC | NO | NC [ NO | NC | NO c m Voi VA
125 VAC 10 3 15 10 5| 25 Rated voltage | C2'"Y LI, DIFEREEE ()
250 VAC 10 25 | 1.25 10 3 1.5 current Make Break Make Break
480 VAC 3 1.5 0.75 25 1.5 0.75 120 VAC oA 60 6 - 200 220
8 VDC 10 3 1.5 6 5 25 = oanvac | »
14 VDC 10 3| 15 6 5| 25 e 80 8
30 VDC 6 3 1.5 5 5 25
125 VDC 0.5 0.4 0.4 0.05 0.05 | 0.05 EN60947-5-1
250 VDC 0.25 0.2 0.2 0.03 0.03 | 0.03
CCC (GB14048.5)
Inrush NC 30 A max.
current NO 15 A max. Applicable category and ratings
Note: 1. The above figures are for steady-state currents. AC-1210 A/250 VAC
2. Inductive loads have a power factor of 0.4 min. (AC) and a time
constant of 7 ms max. (DC).
3. Lamp load has an inrush current of 10 times the steady-state current.
4. Motor load has an inrush current of 6 times the steady-state current.
5. The above ratings were tested under the following conditions.
(1) Ambient temperature: +20+2°C
(2) Ambient humidity: 65+5%RH
(3) Operating frequency: 20 operations/min
Characteristics Engineering Data
Degree of protection IP67 Electrical Durability
i i i % 10,000 -
Durability Mecha.nlcal 10,000,000 ope-ratlons. min. g ;’ggg ===
Electrical 500,000 operations min. § ) 125 VAG cosé-|
Operating speed 0.05 mm/s to 0.5 m/s *1 3 8000 125 VAC cosp=04
Operating | Mechanical 120 operations/min = 250 VAC cosg=1
frequency | Electrical 20 operations/min 2 N R
Rated frequency 50/60 Hz § 500 AN
Insulation resistance 100 MQ min. (at 500 VDC) 800 N
!
. 15 mQ max. (initial value for the built-in S
e e switch when tested alone) 138 = NS
T
Between terminals of the . 50 —
Dielectric | same polarity 1,000 VAC, 50/60 Hz for 1 min . Operating xempe_rat_urergoirc ]
strength | Between each terminal and 2000 VAC. 50/60 Hz for 1 min 8;3:::3:3 R:ZL:ZI;)&?ZBSO/S:r:zions/min’
non-current-carrying part ’ ’ 100 L L | L | \8 | 1\0 | -
Rated insulation voltage (Ui) 1,000 VAC Switching Current (A)
Pollution degree H HH _
T T 3 (IEC947-5-1) Mechanical Durability (D4MC-5000)
Protection against electric shock | Class Il 210’000 Oper‘atin‘g mperature: +2042°C
= Operati ty: 65:5%
PTI (tracking characteristics) | 175 T, 00 il e
Switch category D (|E0335) §' Operating frequency: 120 operations/min
=3 il
Rated operating current (le) 10A x Sel
22,000 3
Rated operating voltage (Ue) | 250 VAC 3 NS4l
B Malfunction 10 to 55 Hz, 1.5-mm double amplitude *2 3 1,000 s
resistance T
Shock Destruction 1,000 m/s2 min. 500
resistance | Malfunction 100 m/s2 min. *1 *2
Ambient operating temperature —10°C to +80°C (with no icing)
Ambient operating humidity 35% to 95%RH 200
Weight Approx. 71 g (in case of panel mount plunger) 100
0.01 0.02 0.05 0.1 0.2 05 1 2 5 1
*1. Only for models with plungers. (Contact your OMRON representative for 8 °
information on other models.) OT (mm)
*2. Less than 1 ms under a free state at the operating limits.
Structure and Nomenclature
Structure Contact Form
Changing the Terminal Protective Cover
around allows the cable to be pulled out (COM) 1 -t (NC)
from either the right or the left. 4 (NO)

M4 binding head screws (with toothed
washers) are used as the terminal screws.

Pushbutton
Built-in switch
. e ye— Seal rubber
Terminal NHINZE “‘\\\‘\{4;,//////
Protective
Cover
\\\\\\\\\\\;\\‘

Common Normally closed

terminal (COM) t’“e‘r’r'n"i‘:z"'ly(z‘z;” terminal (NC)

OomRrRoON




Dimensions and Operating Characteristics

D4MC

(Unit: mm)

Panel Mount Plunger

D4MC-5000
"1
M12 x 1 mounting screw )
PT Two hexagon nuts 8.4 dia.
t
op 158 *2
[
* T
25 23
* S =1
7 10
22max183 '} 1w fﬂ
! T
3
25.410.15 ‘
}(15* (21 21"\ geql rubber
Terminal protective cover [+ 55 Two, 4.3201 dia. =217 (NBR)

mounting holes
*1. Stainless steel plunger 9

*2. The length of the imperfect
threads is 1.5 mm maximum.
*8. Thickness: 3 width: 17

Note: Do not use the M12 mounting screw and
the case mounting hole at the same time.

Panel Mount Roller Plunger

D4MC'5020 53.4 12.7 dia.x5 *1
PT Al 233~
{ - M12 x 1 mounting screw
7T Two hexagon nuts
op ,?
155 *
f ¢ 16 da 14+
[ I
25 23
ol Tal
1;3 Z [ adl M 00
22 max. # _J T
25.4%0.15 ‘
15~ @1x21)*\gea rubber
Terminal protective cover 55 Two, 4.301 dia. [+=21.7=> (NBR)

. mounting holes
*1. Stainless steel plunger

*2. The length of the imperfect
threads is 1.5 mm maximum.
*3. Thickness: 3 width: 17

Note: Do not use the M12 mounting screw and
the case mounting hole at the same time.

Panel Mount Crossroller Plunger
D4MC-5040

PT

53.4
[+—23.3—= =14~

A
4

Ie | ey

[ : 16 dia

12.7 dia. x5 *1

M12 x 1 mounting screw
Two hexagon nuts
*3

Hinge Lever
D4MC-1000

t=1

oP (
¥ 1 FP
j x ') Ry
7 ol lel
Ve 8) ! 7 10
& T2 RO 2macts | +H5
22 max! ‘ _J *
i’ 2541015 [ ‘ ‘ 2542015 *15»
—— 15+ (212 e 55— . Seal rubb
Terminal protective cover 55 Two, 4.3501 dia. @ (S,\?gg)ubber Terminal potective cover % m%n‘:i.r?:t:cgz (hTSRr)u ”
*1. Stainless steel plunger mou’nting holes * Stainless steel lever
*2. The length of the imperfect Note: Do not use the M12 mounting screw and
threads is 1.5 mm maximum. the case mounting hole at the same time.
*3. Thickness: 3 width: 17
Short Hinge Lever Hinge Roller Lever
D4MC-1020 D4MC-2000
53.4
s34 . 347 12.7 dia. x 7.5 *2
=1 f——34.7 —>f=- 1411 =1
48.6R ,/__A\ + y.m
T = T [T =
25 225 195 l 205 225 1£j5
! ¢ )4 N f l } e 5) |
= [ il (10) 7 [ = 3 (10
22 Tax.1 i-3 f ’*”3—" 22 max i-3 f T 77
25.4+0.15 ‘15" / 25,4+0.15 15*‘
Terminal protective cover M 55— Two, 4.3:01 dia. Terminal protective cover 55 Yl'wo 43401 dia
. X mounting holes P e :
Stainless steel lever 1. Stainless steel lever mounting holes
*2. Plastic roller
Note: 1. Unless otherwise specified, a tolerance of+0.4 mm applies to all dimensions.
2. Operating characteristics are for when the Switch is operated from direction A.
3. Make sure that the permissible OT position is not exceeded.
Operating Characteristics Model | D4MC-5000 D4MC-5020 D4MC-5040 D4MC-1000 D4MC-1020 D4MC-2000
Operating force OF max. 5.88 N 5.88 N 5.88N 1.67 N 255N 1.96 N
Release force RF  min. 0.98 N 0.98 N 0.98 N 0.25N 0.34 N 0.39N
Pretravel PT max. 1.6 mm 1.6 mm 1.6 mm
Overtravel OT min. 5 mm 5 mm 5 mm 4 mm 2.5 mm 5 mm
Movement Differential MD max. 0.2 mm 0.2 mm 0.2 mm 3 mm 1.7 mm 3 mm
Free Position FP  max. 36 mm 33 mm 51 mm
Operating Position OP 21.8+1.2 mm 33.4+1.2 mm 33.4+1.2 mm 25+1 mm 25+1mm 40+1 mm

OomRrRoON




D4MC

Short Hinge Roller Lever One-way Action Short Hinge Roller Lever
D4MC-2020 D4MC-3030
53.4 534 A
347 ——wlw 14w A 12.7dia.x 7.5 *2 [ 347 =14} 12.7 dia. x 7.5 *2
3 t=1 "1 Angle of roller ;|-
t=1 1 AW swing: 90° X/ %
418 NERY "
- il P
1 i \ﬁa } oP NS
205 225 TU 195 ‘
l | A N * 265 5
7 [ adl M 0o i ! N
22 max18.3 '} i . {J
| ot { N
22 max183 '} ]
25.4+015 Vs" ' .
Terminal protective cover 55 Two, 4.3:01 dia. [=21.7—=| Seal rubber 2541015 sY15*‘ (21 x 21)~|
*1. Stainless steel lever mounting holes (NER) Terminal protective cover 55 Two, 4.3:01 dia. =217 —~| Seal rubber
*2. Plastic roller mounting holes (NBR)

*1. Stainless steel lever
*2. Plastic roller

Note: 1. Unless otherwise specified, a tolerance of+0.4 mm applies to all dimensions.
2. Operating characteristics are for when the Switch is operated from direction A.
3. Make sure that the permissible OT position is not exceeded.

QEERG] Model | pamc-2020 D4MC-3030
characteristics

Operating force OF max. 2.94N 2.94N
Release force RF mim. 0.39N 0.39N
Pretravel PT max. - -
Overtravel OT min. 2mm 2 mm
Movement Differential MD max. 1.5 mm 1.5 mm
Free Position FP max. 47 mm 57.2 mm
Operatingposition OP 40+1 mm 50+1 mm

Molded Terminal Models (Not Approved by UL, CSA, or EN)

Use Switches with molded terminals in locations subject to dirt, dust, oil drops, Suffix by Location of Lead Outlet
or high humidity. Molded terminals are available with all D4AMC models.

. ) ) . . Location of lead outlet Model
Dimensions and operating characteristics are the same as the basic models. (Refer to left figure) COM, NC, and NO
(1) Right-hand D4aMc-CI0N
(2) Left-hand D4MC-CI0002
L (3) Underside D4MC-IC113

Note: To form the model numbers for molded terminals models, add the
numbers 1 to 3 in the table above to the end of the model number in
Ordering Information on page 1.

Leads Supplied

|
-
1
- E@T @ - Specifications [ Nominal

(2)‘5'_ . - —3«' W cross-sec- ;’;‘:\g}:lr Terminal | Cable length
Meee R tional area o connections m
. Leads mm?
(St | .
3) V.C.T. 105 3 conductor a}iﬁ: ﬁgM 13
(Vinyl cabtire cable) ’ 10.5 dia. Red: NC ’

Note: Add the VCT length to the end of the model number when ordering.
Consult with your OMRON representative for other types of lead wires
and for lead wires longer than 3 m.

How to Order
Example:
Standard type: D4MC-5020
Location of lead outlet: Underside
Length of lead: 1 m (V.C.T. lead)
When placing your order for the above Switch specify the model
number as D4MC-5023 VCT 1M
Terminal Protective Cover, Seal Rubber, and Rubber Packing (The Switch is equipped with these 3 items as a standard.)

Rubber packing

Terminal cover Seal rubber

¢ ZC Terminal Cover (Product code: ZC55-0002H)
© ZC Seal Rubber (Product code: SC-1404C)
* ZC Rubber Packing (Product code: ZC55-0003F)

OomRrRoON




Safety Precautions

D4MC

Refer to Safety Precautions for All Limit Switches.

| Precautions for Use

Operating Environment

» Seal material may deteriorate if a Switch is used outdoor or where
subject to special cutting oils, solvents, or chemicals. Always
appraise performance under actual application conditions and set
suitable maintenance and replacement periods.

e Install Switches where they will not be directly subject to cutting
chips, dust, or dirt. The Actuator and Switch must also be protected
from the accumulation of cutting chips or sludge.

Suitable

» Constantly subjecting a Switch to vibration or shock can result in
wear, which can lead to contact interference with contacts,
operation failure, reduced durability, and other problems.
Excessive vibration or shock can lead to false contact operation or
damage. Install Switches in locations not subject to shock and
vibration and in orientations that will not produce resonance.

* The Switches have physical contacts. Using them in environments
containing silicon gas will result in the formation of silicon oxide
(SiO2) due to arc energy. If silicon oxide accumulates on the
contacts, contact interference can occur. If silicon oil, silicon filling
agents, silicon cables, or other silicon products are present near the
Switch, suppress arcing with contact protective circuits (surge
killers) or remove the source of silicon gas.

Operating
Excessive dog angle, operating speed, or overtravel (OT) may

damage the actuator. Check that OT has a sufficient margin. The
actual OT should be rated OT x 0.7 to 1.

Handling

¢ Do not expose the Switch to water exceeding +60°C or use it in
steam.

¢ Do not use the Switch in oil or water.

¢ An 8.5-dia. to 10.5-dia. cable can be applied as seal rubber for the
lead wire outlet. (Use two- or three-core cable of VCT1.25 mm2.)

* When detaching the Terminal Protective Cover, insert a
screwdriver and apply a force in the opening direction. Do not use
excess force to remove the cover. Doing so may cause deformation
in the fitting section and reduce the holding force.

L7 Screwdriver

[~=+——Terminal Protective Cover

OmRronN

* \When mounting the Terminal Protective Cover to the case, align the
cover on the case and then press the cover down to mount it firmly.
If the cover is pressed down in an inclined position, rubber packing
will deform and thus affect the sealing capability.

Rubber packing

Rubber packing

Mounting

* When mounting the Switch with screws on a side surface, fasten
the Switch with M4 screws and use washers, spring washers, etc.,
to ensure secure mounting.

Mounting Holes
Two, 4.3-dia.

or M4 screw holes
le—— 25.4+0.15 ——»]

* When mounting the Panel Mount-type Switch (D4MC-5000, D4MC-
5020, or D4MC-5040) with screws on a side surface, remove the
hexagonal nuts from the actuator.

* When mounting the panel mount type on a panel, be careful not to

tighten to an excessive torque. Tightening the screws to a torque
exceeding 4.91 N-m will cause the plunger to fail.

Mounting Hole Dimensions

D4MC-5000 D4MC-5020, D4MC-5040
12,592 dia. 12.5'92 dia.
5+g 2

-t

13+32

Tightening Torque
A loose screw may cause malfunctions. Be sure to tighten each
screw to the proper tightening torque as shown in the table.
Appropriate tightening
torque
0.78t0 1.18 N-m
2.94104.92 N-m
1.18 t0 1.47 N-m

No. Type

(1) | Terminal screw
(2) |Panel mounting screw
(3) | Side mounting screw




Terms and Conditions of Sale

OMmRON

1.

oo

7.

9.

10.

11.

12.

Offer; Acceptance. These terms and conditions (these "Terms") are deemed
part of all quotes, agreements, purchase orders, acknowledgments, price lists,
catalogs, manuals, brochures and other documents, whether electronic or in
writing, relating to the sale of products or services (collectively, the "Products")
by Omron Electronics LLC and its subsidiary companies (“Omron”). Omron
objects to any terms or conditions proposed in Buyer's purchase order or other
documents which are inconsistent with, or in addition to, these Terms.
Prices; Payment Terms. All prices stated are current, subject to change with-
out notice by Omron. Omron reserves the right to increase or decrease prices
on any unshipped portions of outstanding orders. Payments for Products are
due net 30 days unless otherwise stated in the invoice.
Discounts. Cash discounts, if any, will apply only on the net amount of invoices
sent to Buyer after deducting transportation charges, taxes and duties, and will
be allowed only if (i) the invoice is paid according to Omron’s payment terms
and (ii) Buyer has no past due amounts.
Interest. Omron, at its option, may charge Buyer 1-1/2% interest per month or
the maximum legal rate, whichever is less, on any balance not paid within the
stated terms.
Orders. Omron will accept no order less than $200 net billing.
Governmental Approvals. Buyer shall be responsible for, and shall bear all
costs involved in, obtaining any government approvals required for the impor-
tation or sale of the Products.
Taxes. All taxes, duties and other governmental charges (other than general
real property and income taxes), including any interest or penalties thereon,
imposed directly or indirectly on Omron or required to be collected directly or
indirectly by Omron for the manufacture, production, sale, delivery, importa-
tion, consumption or use of the Products sold hereunder (including customs
duties and sales, excise, use, turnover and license taxes) shall be charged to
and remitted by Buyer to Omron.
Financial. If the financial position of Buyer at any time becomes unsatisfactory
to Omron, Omron reserves the right to stop shipments or require satisfactory
security or payment in advance. If Buyer fails to make payment or otherwise
comply with these Terms or any related agreement, Omron may (without liabil-
ity and in addition to other remedies) cancel any unshipped portion of Prod-
ucts sold hereunder and stop any Products in transit until Buyer pays all
amounts, including amounts payable hereunder, whether or not then due,
which are owing to it by Buyer. Buyer shall in any event remain liable for all
unpaid accounts.

Cancellation; Etc. Orders are not subject to rescheduling or cancellation

unless Buyer indemnifies Omron against all related costs or expenses.

Force Majeure. Omron shall not be liable for any delay or failure in delivery

resulting from causes beyond its control, including earthquakes, fires, floods,

strikes or other labor disputes, shortage of labor or materials, accidents to
machinery, acts of sabotage, riots, delay in or lack of transportation or the
requirements of any government authority.

Shipping; Delivery. Unless otherwise expressly agreed in writing by Omron:

a. Shipments shall be by a carrier selected by Omron; Omron will not drop ship
except in “break down” situations.

b. Such carrier shall act as the agent of Buyer and delivery to such carrier shall
constitute delivery to Buyer;

c. All sales and shipments of Products shall be FOB shipping point (unless oth-
erwise stated in writing by Omron), at which point title and risk of loss shall
pass from Omron to Buyer; provided that Omron shall retain a security inter-
est in the Products until the full purchase price is paid;

d. Delivery and shipping dates are estimates only; and

e.Omron will package Products as it deems proper for protection against nor-
mal handling and extra charges apply to special conditions.

Claims. Any claim by Buyer against Omron for shortage or damage to the

Products occurring before delivery to the carrier must be presented in writing

to Omron within 30 days of receipt of shipment and include the original trans-

portation bill signed by the carrier noting that the carrier received the Products
from Omron in the condition claimed.

. Warranties. (a) Exclusive Warranty. Omron’s exclusive warranty is that the

Products will be free from defects in materials and workmanship for a period of
twelve months from the date of sale by Omron (or such other period expressed
in writing by Omron). Omron disclaims all other warranties, express or implied.
(b) Limitations. OMRON MAKES NO WARRANTY OR REPRESENTATION,
EXPRESS OR IMPLIED, ABOUT NON-INFRINGEMENT, MERCHANTABIL-

16.

17.

ITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE PRODUCTS.
BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE. Omron further disclaims all warranties and responsibility of
any type for claims or expenses based on infringement by the Products or oth-
erwise of any intellectual property right. (c) Buyer Remedy. Omron’s sole obli-
gation hereunder shall be, at Omron’s election, to (i) replace (in the form
originally shipped with Buyer responsible for labor charges for removal or
replacement thereof) the non-complying Product, (ii) repair the non-complying
Product, or (iii) repay or credit Buyer an amount equal to the purchase price of
the non-complying Product; provided that in no event shall Omron be responsi-
ble for warranty, repair, indemnity or any other claims or expenses regarding
the Products unless Omron’s analysis confirms that the Products were prop-
erly handled, stored, installed and maintained and not subject to contamina-
tion, abuse, misuse or inappropriate modification. Return of any Products by
Buyer must be approved in writing by Omron before shipment. Omron Compa-
nies shall not be liable for the suitability or unsuitability or the results from the
use of Products in combination with any electrical or electronic components,
circuits, system assemblies or any other materials or substances or environ-
ments. Any advice, recommendations or information given orally or in writing,
are not to be construed as an amendment or addition to the above warranty.
See http://www.omron247.com or contact your Omron representative for pub-
lished information.

. Limitation on Liability; Etc. OMRON COMPANIES SHALL NOT BE LIABLE

FOR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS
BASED IN CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.
Further, in no event shall liability of Omron Companies exceed the individual
price of the Product on which liability is asserted.

. Indemnities. Buyer shall indemnify and hold harmless Omron Companies and

their employees from and against all liabilities, losses, claims, costs and
expenses (including attorney's fees and expenses) related to any claim, inves-
tigation, litigation or proceeding (whether or not Omron is a party) which arises
or is alleged to arise from Buyer's acts or omissions under these Terms or in
any way with respect to the Products. Without limiting the foregoing, Buyer (at
its own expense) shall indemnify and hold harmless Omron and defend or set-
tle any action brought against such Companies to the extent based on a claim
that any Product made to Buyer specifications infringed intellectual property
rights of another party.

Property; Confidentiality. Any intellectual property in the Products is the exclu-
sive property of Omron Companies and Buyer shall not attempt to duplicate it
in any way without the written permission of Omron. Notwithstanding any
charges to Buyer for engineering or tooling, all engineering and tooling shall
remain the exclusive property of Omron. All information and materials supplied
by Omron to Buyer relating to the Products are confidential and proprietary,
and Buyer shall limit distribution thereof to its trusted employees and strictly
prevent disclosure to any third party.

Export Controls. Buyer shall comply with all applicable laws, regulations and
licenses regarding (i) export of products or information; (iii) sale of products to
“forbidden” or other proscribed persons; and (ii) disclosure to non-citizens of
regulated technology or information.

. Miscellaneous. (a) Waiver. No failure or delay by Omron in exercising any right

and no course of dealing between Buyer and Omron shall operate as a waiver
of rights by Omron. (b) Assignment. Buyer may not assign its rights hereunder
without Omron's written consent. (c) Law. These Terms are governed by the
law of the jurisdiction of the home office of the Omron company from which
Buyer is purchasing the Products (without regard to conflict of law princi-
ples). (d) Amendment. These Terms constitute the entire agreement between
Buyer and Omron relating to the Products, and no provision may be changed
or waived unless in writing signed by the parties. (e) Severability. If any provi-
sion hereof is rendered ineffective or invalid, such provision shall not invalidate
any other provision. (f) Setoff. Buyer shall have no right to set off any amounts
against the amount owing in respect of this invoice. (g) Definitions. As used
herein, “including” means “including without limitation”; and “Omron Compa-
nies” (or similar words) mean Omron Corporation and any direct or indirect
subsidiary or affiliate thereof.

Certain Precautions on Specifications and Use

1.

Suitability of Use. Omron Companies shall not be responsible for conformity
with any standards, codes or regulations which apply to the combination of the
Product in the Buyer's application or use of the Product. At Buyer’s request,
Omron will provide applicable third party certification documents identifying
ratings and limitations of use which apply to the Product. This information by
itself is not sufficient for a complete determination of the suitability of the Prod-
uct in combination with the end product, machine, system, or other application
or use. Buyer shall be solely responsible for determining appropriateness of
the particular Product with respect to Buyer’s application, product or system.
Buyer shall take application responsibility in all cases but the following is a
non-exhaustive list of applications for which particular attention must be given:
(i) Outdoor use, uses involving potential chemical contamination or electrical
interference, or conditions or uses not described in this document.

(i) Use in consumer products or any use in significant quantities.

(iii) Energy control systems, combustion systems, railroad systems, aviation
systems, medical equipment, amusement machines, vehicles, safety equip-
ment, and installations subject to separate industry or government regulations.
(iv) Systems, machines and equipment that could present a risk to life or prop-
erty. Please know and observe all prohibitions of use applicable to this Prod-
uct.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS
RISK TO LIFE OR PROPERTY OR IN LARGE QUANTITIES WITHOUT
ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO

4.

ADDRESS THE RISKS, AND THAT THE OMRON’S PRODUCT IS PROP-
ERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.

Programmable Products. Omron Companies shall not be responsible for the
user’s programming of a programmable Product, or any consequence thereof.
Performance Data. Data presented in Omron Company websites, catalogs
and other materials is provided as a guide for the user in determining suitabil-
ity and does not constitute a warranty. It may represent the result of Omron’s
test conditions, and the user must correlate it to actual application require-
ments. Actual performance is subject to the Omron’s Warranty and Limitations
of Liability.

Change in Specifications. Product specifications and accessories may be
changed at any time based on improvements and other reasons. It is our prac-
tice to change part numbers when published ratings or features are changed,
or when significant construction changes are made. However, some specifica-
tions of the Product may be changed without any notice. When in doubt, spe-
cial part numbers may be assigned to fix or establish key specifications for
your application. Please consult with your Omron’s representative at any time
to confirm actual specifications of purchased Product.

Errors and Omissions. Information presented by Omron Companies has been
checked and is believed to be accurate; however, no responsibility is assumed
for clerical, typographical or proofreading errors or omissions.
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Reactivation Outlet Heater Sensor

Standard Duct
Temperature Sensors

Duct Temperature Sensors |
— Various Outputs A

Duct Sensor
with Rigid Probe

ﬁ Duct Sensor 536-811 Bracket Mounted
with Flexible Probe Duct Sensor
Energy & .lndoox
Quality
Description Applications
The Duct Temperature Sensors monitor and transmit Duct temperature sensors are used throughout forced
changes in temperature to the building control system. air HVAC systems to monitor air temperature within the
Specific devices within the range are compatible with most ductwork. Single point sensors include one sensing
North American building automation systems.. They install element. Averaging sensors incorporate multiple sensing w
directly into the duct and are equipped with necessary elements and are typically used in larger ducts where D
mounting hardware. All sensors incorporate precision some temperature stratification may occur. a
temperature sensing elements to accurately and reliably L i o
measure temperature. Specmcatlons a
Fe atures Output Signals
] ) ACHVE. ..t 4-20mA
* Variety of sensing elements N S Pt 1k Q (375 alpha)
+ Responsive to temperature change Pt 1k Q (385 alpha)
. S Ni 1k Q @32F
* Accurate and reliable indication of duct temperature Ni 1k Q @70F
+ Simple installation requires no special tools NTC 100k Q
NTC 10k Q Type Il
NTC 10k Q Type Ill
Accuracy
NTC Thermistors, Mid-range..........c.ccccvverreiinnnias +1.0°F (£0.5°C)
Pt RTD and Ni RTD, mid-range.. <. 20.75°F (20.4°C)
Conduit Connection Threads ................cccccecernnee. 1/2-inch — 14 NPSMI
Housing .........cccccoeiennen. Standard NEC approved 2 x 4 inch (5 x 10 cm)
utility box with 1/2 inch (13 mm) knockouts
Probe Material........... 0.028 Wall SAE J526 ZTEW or Galfan steel tubing

SlEMENS www.usa.siemens.com/hvac
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Standard Duct Temperature Sensor Ordering

Application | Description Output Signal Part Number Range Data Sheet
Duct Averaging Sensor with 16 ft. Probe 544-342-16 149-261P25
Duct Averaging Sensor with 18 in. Probe 544-343-18 149-261P25
Duct Averaging Sensor with 24 ft. Probe 544-342-24 149-261P25
Duct Averaging Sensor with 24 in. Probe Platinum Tk Q 544-343-24 Controller | 4o 261p25

) ) ) 375 alpha Dependent
Duct Averaging Sensor with 36 in. Probe 544-343-36 149-261P25
Duct Averaging Sensor with 48 in. Probe 544-343-48 149-261P25
Duct Averaging Sensor with 8 ft. Probe 544-342-8 149-261P25
Duct Averaging Sensor with 16 ft. Probe 533-380-16 149-263P25
Duct Averaging Sensor with 18 in. Probe 535-490-18 149-263P25
Duct Averaging Sensor with 24 ft. Probe 533-380-24 149-263P25
Duct Averaging Sensor with 24 in. Probe 4-20 mA 535-490-24 20 to 120F 149-263P25
Duct Averaging Sensor with 36 in. Probe 535-490-36 149-263P25
Duct Averaging Sensor with 48 in. Probe 535-490-48 149-263P25
Duct Averaging Sensor with 8 ft. Probe 533-380-8 149-263P25
DUCt. Duct Averaging Sensor with 16 ft. Probe . QAM2020.500 149-916
Averaging . . Nickel 1k Q @ 32F
Duct Averaging Sensor with 24 ft. Probe QAM2020.750 149-916
Duct Averaging Sensor with 24 ft. Probe Nickel 1k Q @ 70F QAM2021.750 149-916
Duct Averaging Sensor with 18 in. Probe 540-244-18 149-916
Duct Averaging Sensor with 36 in. Probe NTC 100k Q Type 2 540-245-36 149-916
Duct Averaging Sensor with 72 in. Probe 540-246-72 149-916
Duct Averaging Sensor with 16 ft. Probe NTC 10k Q Type 2 QAM2030.500 149-916
Duct Averaging Sensor with 16 ft. Probe NTC 10k Q Type 3 QAM2032.500 149-916
Duct Averaging Sensor with 24 ft. Probe NTC 10k Q Type 2 QAM2030.750 Controller 149-916
Duct Averaging Sensor with 24 ft. Probe NTC 10k Q Type 3 QAM2032.750 Dependent 149-916
Duct Averaging Sensor with 8 ft. Probe NTC 10k Q Type 2 QAM2030.250 149-916
Duct Averaging Sensor with 8 ft. Probe NTC 10k Q Type 3 QAM2032.250 149-916
Duct Averaging Sensor with 16 ft. Probe . QAM2012.500 149-916
Duct Averaging Sensor with 24 ft. Probe Plgg;“;?p:}'; 0 QAM2012.750 149-916
Duct Averaging Sensor with 8 ft. Probe QAM2012.250 149-916
Duct Temp Sensor with 18" Probe 544-339-18 149-916
Duct Temp Sensor with 4" Probe P';‘;igl;’:‘ ;: Q 544-339-4 149-916
Duct Temp Sensor with 8" Probe P 544-339-8 149-916
Duct Temp Sensor with 18" Probe 533-376-18 20 to 120F 149-263P25
Duct Temp Sensor with 18" Probe 533-377-18 70 to 220F 149-263P25
Duct Temp Sensor with 18" Probe 544-560-18 4 to 122F 149-263P25
Duct Temp Sensor with 4" Probe 533-376-4 20 to 120F 149-263P25
Duct Temp Sensor with 4" Probe 4-20 mA 533-377-4 70 to 220F 149-263P25
Duct Temp Sensor with 4" Probe 544-560-4 4 to 122F 149-263P25
Duct Temp Sensor with 8" Probe 533-376-8 20 to 120F 149-263P25
Duct Temp Sensor with 8" Probe 533-377-8 70 to 220F 149-263P25
Duct Temp Sensor with 8" Probe 544-560-8 4 to 122F 149-263P25
Duct Temp Sensor with 18" Probe QAM2020.045 149-915
Duct Temp Sensor with 4" Probe Nickel 1k Q @ 32F QAM2020.010 149-915
Duct Duct Temp Sensor with 8" Probe QAM2020.020 149-915
Point Duct Temp Sensor with 18" Probe ) QAM2021.045 149-915
) Nickel 1k Q @ 70F
Duct Temp Sensor with 8" Probe QAM2021.020 149-915
Duct Temp Sensor with 18" Probe 535-741-18 149-262P25
Duct Temp Sensor with 4" Probe (2" x 4" box) 535-741-4 149-262P25
A NTC 100k Q Type2
Duct Temp Sensor with 4" Probe (bracket mount) 536-811 149-134P25
Duct Temp Sensor with 8" Probe 535-741-8 Controller 149-262P25
Duct Temp Sensor with 18" Probe NTC 10k Q Type 2 QAM2030.045 Dependent 149-915
Duct Temp Sensor with 18" Probe NTC 10k Q Type 3 QAM2032.045 149-915
Duct Temp Sensor with 4" Probe NTC 10k Q Type 2 QAM2030.010 149-915
Duct Temp Sensor with 4" Probe NTC 10k Q Type 3 QAM2032.010 149-915
Duct Temp Sensor with 8" Probe NTC 10k Q Type 2 QAM2030.020 149-915
Duct Temp Sensor with 8" Probe NTC 10k Q Type 3 QAM2032.020 149-915
Duct Temp Sensor with 18" Probe QAM2012.045 149-915
Duct Temp Sensor with 4" Probe P'ggg“:; :1'; Q QAM2012.010 149-915
Duct Temp Sensor with 8" Probe P QAM2012.020 149-915

www.usa.siemens.com/hvac
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m WIRE COLOR CIRCUIT BREAKER SCHEDULE
o BROWN 12AWG OR BIGGER 480Y/277VAC PHASE A CB NO. | RATING | CURVE BRANCH DESCRIPTION
— ORANGE 12AWG OR BIGGER 480Y/277VAC PHASE B CBl 2A C BRANCH VOLTAGE MONITORING RELAY
m YELLOW 12AWG OR BIGGER 480Y/277VAC PHASE C CB2 10A D BRANCH CPTl TRANSFORMER PRIMARY
GREY ALL 277VAC NEUTRAL CB3 2A D BRANCH CPT2 TRANSFORMER PRIMARY
m BLACK 12AWG OR BIGGER 208Y/240Y/120VAC PHASE A CB4 20A D BRANCH CPT1 TRANSFORMER SECONDARY
A RED 12AWG OR BIGGER 208Y/240Y/120VAC PHASE B CBS oA D BRANCH GAS HEATER
BLUE 12AWG 0OR BIGGER 208Y/240Y/120VAC PHASE C CB6 oA D SUPPLEMENTARY | PS1 DC SUPPLY PRIMARY/MOTOR STARTER COILS
: BLACK 14AWG OR SMALLER 120VAC SUPPLY POWER CB7 15A D BRANCH GFCI RECEPTACLE
m RED 14AWG OR SMALLER 120VAC CONTROL CB8 10A D BRANCH PS1 DC SUPPLY OUTPUT
ORANGE ALL +24VAC SUPPLY POWER CB9 20A D BRANCH CPT2 TRANSFORMER SECONDARY
WHITE W/ ORANGE ALL 24VAC NEUTRAL CBI10 oA D SUPPLEMENTARY CONTROL POWER
BLUE W/ WHITE ALL +24VAC CONTROL CB11 oA D SUPPLEMENTARY CONTROL POWER
WHITE ALL 120 7O 240VAC NEUTRAL CBi12 oA D SUPPLEMENTARY CONTROL POWER
VIOLET ALL +24VDC SUPPLY POWER
— BLUE 14AWG OR SMALLER +24VDC CONTROL
O WHITE W/ BLUE ALL -24VDC
- YELLOW 16AWG OR SMALLER FOREIGN VOLTAGE
— GREEN ALL GROUND
O
-
e
|_
)
e
O
< UL INFORMATION CIRCUIT A FABRICATION DETAILS
MAX VOLTAGE 480VAC DOOR LABELS DECALS
PHASE 3PH WIRE LABELS SHRINK
CABINET TYPE OPEN WIRE FERRULES SHOP STANDARD
TOTAL FLA 170.42A HARDWARE STANDARD / PLASTIC
LARGEST FLA 26.20A SPECIAL INSTRUCTIONS:
SCCR 10kA DIN RAIL, WIREWAY LABELS, ETC
z
%E UL INFORMATION CIRCUIT B
%9 MAX VOLTAGE 120VAC
By PHASE 1PH
Bu CABINET TYPE OPEN
5 TOTAL FLA 15A
z; LARGEST FLA 15A
E§ SCCR 10kA
8
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=
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m ITEM Qry P/N MANUF. DESC. NOTES
1 215.0 3211786 PHOENIX CONTACT DOUBLE-LEVEL TERMINAL BLOCK, CONNECTION METHOD: PUSH-IN CONNECTION
o 2 17.0 3030462 PHOENIX CONTACT D-STT B 4 END COVER
3 20.0 0828746 PHOENIX CONTACT MARKER FOR TERMINAL BLOCKS - UCT-TMF 6 (60 PER SHEET)
_ 4 20.0 3030271 PHOENIX CONTACT 10-POLE JUMPER FOR 30A STANDARD
5 30.0 3022276 PHOENIX CONTACT CLIPFIX QUICK MOUNTING END BRACKET L 48.5 X W 5.5 X H 35MM GRAY
(2 4 e
7 4.0 FAZ-D5-1-SP EATON 5A SUPPLEMENTARY CIRCUIT BREAKER 1 POLE D-CURVE PS1 PRIMARY & FIELD (AC/DC)
m 8 1.0 FAZ-D10-1-NA-SP EATON 10A BRANCH CIRCUIT BREAKER 1 POLE D-CURVE PS1 SECONDARY
9 1.0 FAZ-D15-1-NA-SP EATON 15A BRANCH CIRCUIT BREAKER 1 POLE D-CURVE GFCI RECEPTACLE
A 10 2.0 FAZ-D20-1-NA-SP EATON 20A BRANCH CIRCUIT BREAKER 1 POLE D-CURVE CPT1 SECONDARY & CPT2 SECONDARY
11 1.0 FAZ-D5-1-NA-SP EATON 5A BRANCH CIRCUIT BREAKER 1 POLE D-CURVE GAS HEATER
12 1.0 FAZ-D2-2-NA EATON 2A BRANCH CIRCUIT BREAKER 2 POLE D-CURVE CPT2 PRIMARY
: 13 1.0 FAZ-D10-2-NA EATON 10A BRANCH CIRCUIT BREAKER 2 POLE D-CURVE CPT1 PRIMARY
14 1.0 FAZ-C2-3-NA EATON 2A BRANCH CIRCUIT BREAKER 3 POLE C-CURVE VMR
15
m 16 1.0 ANKPS-301 ANKO DUPLEX GFCI 20A W/ INDOOR COVER
17 1.0 5320-0 BELL BOX OUTDOOR SINGLE GANG Q3 1/2IN HOLES
18 1.0 SCE-72P48 SAGINAW 68X44 BACK PANEL W PANEL SUPPORT KIT
19 1.0 PB3063 EDISON 3-POLE POWER D-BLOCK 310A 1 LINE, 6 LOAD
20 1.0 PBC33 EDISON 3-POLE POWER D-BLOCK COVER 310-570
21 1.0 SR2P-06 IDEC 8-PIN SOCKET 300V 10A
22 1.0 PMPU MACROMATIC UNIVERSAL PHASE MONITOR 480V MAX 8P
23 8.0 2903370 PHOENIX CONTACT RELAY MODULE SPDT 24VDC COIL
24
25 1.0 MTO0350B SIEMENS 350VA CONTROL TRANSFORMER 240/480-24VAC
Z 26 1.0 MT2000A SIEMENS 3000VA 240/480-120VAC TRANSFORMER
O 27 1.0 3RV20111AA10 SIEMENS S00 MOTOR PROTECTOR, 1.1-1.6 A, CLASS 10 DESICCANT WHEEL
28 3.0 3RV20111EA10 SIEMENS S00 MOTOR PROTECTOR, 2.8-4 A, CLASS 10 PRE-COND FANS
. 29 5.0 3RV20111GA10 SIEMENS S00 MOTOR PROTECTOR, 4.5-6.3 A, CLASS 10 SUPPLY, REACT, & POST-COND FANS
|_ 30 4.0 3RV20214FA10 SIEMENS SO MOTOR PROTECTOR, 34-40 A, CLASS 10 PRE-COMPRESSORS
Q 31 2.0 3RV20214CA10 SIEMENS SO MOTOR PROTECTOR, 16-22 A, CLASS 10 POST-COMPRESSORS
32 7.0 3RV29011E SIEMENS AUXILIARY SWITCH TRANSVERSE 1 NO+1 NC SCREW TERMINAL FOR BREAKER 3RV2
D 33 1.0 3RT20231AK60 SIEMENS 9A STARTER INO1NC AUX 120 VAC COIL
34 6.0 3RT20281AK60 SIEMENS 38A STARTER 1INO1NC AUX 120 VAC COIL
Di 35 7.0 3RA29211AA00 SIEMENS LINK MODULE SCREW AC SO
|— 36 5.0 3RV29255AB SIEMENS BUSBAR 63A FEEDER TERMINAL
37 3.0 3RV19151AB SIEMENS 45-2-STARTERS 63A BUSBAR W/OUT AUX SPACING
(f) 38 2.0 3RV19151CB SIEMENS 45-4-STARTERS 63A BUSBAR W/OUT AUX SPACING
Z 39 2.0 3RV19151DB SIEMENS 45-5-STARTERS 63A BUSBAR W/OUT AUX SPACING
40
O 41 1.0 SDR-240-24 MEAN WELL 240W 10A POWER SUPPLY, 1PH 100-264VAC INPUT, 24VDC OUT
42
Q 43 6.0 H800 VERIS HAWKEYE AC CURRENT SWITCH SOLID CORE 0.25-200A 1NO CONTACT
44 1.0 LS-1628u OEMCTRL CPU CONTROLLER WITH 16 OUTPUTS & 28 INPUTS PROVIDED BY AIR20
45 3.0 LS-XP812u OEMCTRL EXPANSION MODULE WITH 8 OUTPUTS & 12 INPUTS PROVIDED BY AIR20
46 1.0 LS-XP012u OEMCTRL EXPANSION MODULE WITH 12 INPUTS PROVIDED BY AIR20
47 3.0 3240205 PHOENIX CONTACT CABLE DUCT 100MM X 100MM GRAY
48 4.0 0801733 PHOENIX CONTACT DIN RAIL
49 1.0 5604188 PHOENIX CONTACT RAISED DIN RAIL
50 1.0 ADR11 SQUARE D 1/0-14AWG GROUNDING LUG 1WIRE
51 3.0 PK15GTA SQUARE D 15PT GROUND BAR
52 1.0 3240263 PHOENIX CONTACT CABLE DUCT 60MM X 100MM GRAY
53
54
- 55
4 56
] % 57
N
D 58
wa 59
g Q 60
h @ 61 PARTS SHIPPED LOOSE TO FACTORY
m é 62 3.0 A/1K-2W-A-24'-GD ACI 24 FT. PLATINUM 1K OHM RTD FLEXIBLE AVERAGING DUCT TEMPERATURE SENSOR
a w 63 1.0 PTD25-10-1000H PROSENSE 0-1000 PSIG RANGE, 0-10 VDC, 1/4IN MALE NPT PROCESS CONN, 16-32VDC, 4-PIN M12
o 64 1.0 CD12M-0B-070-A1 MURR CONNECTION CABLE, M12 FEMALE TO PIGTAIL, 4-POLE, PVC JACKET, GRAY, 22.9FT/7M LENGTH, IP67
x g 65 1.0 6ALC7 GRAINGER 1/4" FEMALE FLARE S.A.E. MOUNTING FAN CYCLING CONTROL (155 PSI CUT OUT)
g n 66 1.0 ADPS-03-2-N DWYER ADJUSTABLE DIFFERENTIAL PRESSURE SWITCH, SET POINT RANGE 0.20 TO 2.00" W.C., M20 CONNECTION
2 % 67 1.0 QBM3100U2.5 SIEMENS AIR DIFFERENTIAL PRESSURE SENSOR WITH RANGE OF 0 TO 2.5" WC AND 4-20MA LOOP POWERED OUTPUT FOR INDOOR/ROOM/DUCT APPLICATION
Ll H 68 3.0 A/RH3-10K-E1-0 ACI HUMIDITY, DUCT, + 3% ACCURACY, RH/ RESISTIVE TEMP, 10K-E1, EURO, 0 TO 10 VDC (RH)
L z 69 2.0 M8700 MADISON SPST TANK LIQUID LEVEL SWITCH SELECTABLE 240VAC 100 PSI
g = 70 2.0 SM-501-P ACI PHOTOELECTRIC SMOKE DETECTOR 24VAC/VDC/115VAC 2 ALARM RELAYS, 1 TROUBLE RELAY
— 5 71 2.0 STN-5.0' ACI SMOKE DETECTOR SAMPLING TUBE 2.5FT-5FT DUCT WIDTH
g é 72 1.0 EQT2-4 OEMCTRL 4IN COLOR TOUCHSCREEN HMI PROVIDED BY AIR20
=0 73
[CXe] 74
§ = 75
<C '6 76 PARTS SHIPPED LOOSE TO JOB SITE
g =z 77 1.0 HNF365RA SIEMENS 400AMP DISCONNECT OUTDOOR RATED
0 7
E § 79
< 80
1
[=]
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1.1

1.2

1.3

General notes

Compliance with the following instructions is mandatory to ensure the functionality and safety of the
product. If the following instructions given especially but not limited for general safety, transport,
storage, mounting, operating conditions, start-up, maintenance, repair, cleaning and disposal / recy-
cling are not observed, the product may not operate safely and may cause a hazard to the life and
limb of users and third parties.

Deviations from the following requirements may therefore lead both to the loss of the statutory material
defect liability rights and to the liability of the buyer for the product that has become unsafe due to the
deviation from the specifications.

Validity

This document is valid for motors and fans of the ECblue series.

Motor size: B (90), protection class of motor IP54.

The used motor size is recognisable from the type designation (&= rating plate).

Examples for type designations with motor size B = 90

Motors Type Axial fans type Centrifugal fans type

MKO9O -_ I _.__.__ F___ -1_.B_.____ RH__ - 1_.B_.__
GR___-1_.B
ER__ - 1_.B_.__

In the case of fans with the quality mark (see rating plate), please note the related specifications
depending on the application location!

Structure of the assembly instructions

Before installation and start-up, read this assembly instructions carefully to ensure correct use!

We emphasize that these assembly instructions apply to specific units only, and are in no way valid for
the complete system!

Use these assembly instructions to work safely with and on the device. They contain safety instruc-
tions that must be complied with as well as information that is required for failure-free operation of the
device.

Keep these assembly instructions together with the device. It must be ensured that all persons that
are to work on the device can refer to the assembly instructions at any time.

Keep the assembly instructions for continued use. They must be passed-on to all successive owners,
users and final customers.

Target group
The assembly instructions address persons entrusted with planning, installation, commissioning and
maintenance and servicing and who have the corresponding qualifications and skills for their job.

L-BAL-FO55D-GB 2044 Index 005
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1.4

1.5

2.2

Exclusion of liability

Concurrence between the contents of these assembly instructions and the described hardware and
software in the device has been examined. It is still possible that non-compliances exist; no guarantee
is assumed for complete conformity. To allow for future developments, construction methods and
technical data given are subject to alteration. We do not accept any liability for possible errors or
omissions in the information contained in data, illustrations or drawings provided.

ZIEHL-ABEGG SE is not liable for damage due to misuse, improper use or as a consequence of
unauthorized repairs or modifications.

Copyright

These assembly instructions contain copyright protected information. The assembly instructions may
be neither completely nor partially photocopied, reproduced, translated or put on data medium without
previous explicit consent from ZIEHL-ABEGG SE. Infringements are liable for damages. All rights
reserved, including those that arise through patent issue or registration on a utility model.

Safety instructions

Intended use

Attention!

e The fans are only intended for the conveyance of air or mixtures similar to air.

e Any other use above and beyond this is considered not for the intended purpose unless agreed
otherwise by contract. The manufacturer will not be liable for any damage resulting from this. The
individual or company using it bears the sole risk.

¢ Built-in fans with VDE approval (see rating plate) are designed to be installed inside devices and are
not suitable for the direct mains connection.

¢ Reading these document and complying with all contained instructions -especially the safety
notifications contained therein -are considered part of intended use.

e To consider is also the documentation of attached components.

Improper use

Improper use / reasonably foreseeable misuse

¢ Conveyance of aggressive and explosive gaseous media.

e Use in areas at risk of explosion for conveying gas, mist, vapours or mixtures of the above.

¢ Transfer of solids or solids content in the transfer medium.

e Operation with iced up impellers.

e Conveyance of abrasive or adhesive media.

e Conveyance of liquid media.

e Operation of plug fans outside devices.

e Connect built-in fans to open flue pipes of gas and other firing devices.

e Use of the fan and add-on parts (e.g. guard grille) as a resting surface or climbing aid.
— Fans are not designed for walking on even with an additive diffusor attachment (retrofit kit)! Do

not climb onto fans without suitable aids.

¢ Unauthorised constructional modifications to the fan.

e Operation of the fan as a safety component or for the performance of safety-relevant functions in
the sense of EN ISO 13849-1.

e Blocking or braking of the fan by inserting objects.

¢ Use with direct contact with foodstuffs or cosmetic and pharmaceutical products.

e Use of the fan as an independent household appliance.

e Use as a fire gas or smoke extraction fan (special application according to DIN EN 12101-3).

e Loosening of fan blade, impeller and balancing weight.

e All applications not listed in the intended use.

Attention!
Not the manufacturer, rather the operator of the device is liable for any personal harm or material
damage arising from non-intended use.

L-BAL-FO55D-GB 2044 Index 005

6/53 ZIEHL-ABEGG



Assembly instructions ECblue Safety instructions

2.3

Explanations of symbols
Safety instructions are highlighted with warning triangles and are depicted according to the degree of
hazard as follows.

Attention!
General hazardous area. Death or severe injury or significant property damage can occur if the
corresponding precautions are not taken!

Danger due to electric current
Danger by dangerous, electric voltage! Death or severe injury can occur if the corresponding
precautions are not taken!

Information
Important additional information and advice for user.

24

2.5

2.6

Product safety

The device conforms to the state of the art at the time of delivery and is fundamentally considered to
be reliable. The device and its accessories must only be used in a flawless condition and installed and
operated in compliance with the assembly instructions and/or operating instructions. Operating out-
side the device's technical specifications (see name plate and attachment / technical data) can lead to
a defect in the device and additional damage!

Information

A separate fault and performance monitoring-system with an alarm signal function is necessary in
order to prevent personal injuries and material damages during malfunctions and in case the device
fails. Substitute operation must be taken into consideration! The design and installation of the system
must comply with local regulations and directives.

Requirements placed on the personnel / due diligence

Persons entrusted with the planning, installation, commissioning and maintenance and servicing in
connection with the frequency inverter must have the corresponding qualifications and skills for these
jobs.

In addition, they must be knowledgeable about the safety regulations, EU/EC directives, rules for the
prevention of accidents and the corresponding national as well as regional and in-house regulations.
Personnel to be trained or instructed and apprentices are only permitted to work on the device under
the supervision of an experienced person. This also applies to personnel undergoing general training.
Comply with the legal minimum age.

Work on the device

Information
Mounting, electrical connection, and start-up operation may only be carried out by an electrical
specialist in accordance with electrotechnical regulations (e.g. EN 50110 or EN 60204)!

Danger due to electric current

e It is generally forbidden to carry out work on electrical live parts!

e Only remove the lid from the terminal compartment (available depending on the model) with the line
voltage switched off!

¢ Opening of the base lid is prohibited. Loosening the safety screws will void the guarantee!

— Protection class of the device when complete open is IP0O0! It is possible to touch hazardous
voltages directly.
— Through use of capacitors, danger of death exists even after switching off the device!

e The rotor is not protected against indirect contact neither by supplementary or reinforced insulation
nor by connection to safety-earth in accordance with EN 60204-1, therefore the motor/fan must be
installed so that it is not touchable.

e When the motor runs independently due to air flowing through or if it continues to run down after
being turned off, dangerous voltages of over 50 V can arise on the motor internal connections
through operation of the generator.

e The safe isolation from the supply must be checked using a two-pole voltage detector.

L-BAL-FO55D-GB 2044 Index 005
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2.8

2.9

e Even after disconnecting the mains voltage, life-threatening charges can appear between the
protective ground “PE” and the mains connection.

e The protective earth is conducting high discharge currents (dependent on the switching frequency,
current-source voltage and motor capacity). Earthing in compliance with EN specifications shall
therefore be observed even for testing and trial conditions (EN 50 178, Art. 5.2.11). Without
earthing, dangerous voltages can be present on the motor housing.

e Maintenance work may only be carried out by suitably qualified personnel.

Attention, automatic restart!

e The motor may switch on and off automatically for functional reasons.

e Automatically restart after a power failure or mains disconnection!

* Wait for the motor to come to a complete standstill before approaching it!
e The exterior rotor turns during operation of the external rotor motor!

Danger of being sucked in!
Do not wear loose or hanging clothing, jewellery, etc., tie together long hair and cover it.

Attention, hot surface!
e Temperatures of above 85 °C can occur on the motor surfaces, especially on the controller housing!

Modifications / interventions in the device

Attention!
For reasons of safety, no unauthorized interventions or modifications may be made on the device. All
planned modifications must be authorized by the manufacturer in writing.

Use only genuine spare parts / genuine wearing parts / genuine accessories from ZIEHL-ABEGG.Th-
ese parts were specifically designed for the device. There is no guarantee that parts from non-original
sources are designed and manufactured in correspondence with load and safety requirements.

Parts and optional equipment not supplied by ZIEHL-ABEGG are not approved by ZIEHL-ABEGG for
use.

Operator’s obligation of diligence

e The contractor or owner must also ensure that the electric systems and equipment are operated
and maintained in accordance with electro-technical regulations.

e The owner is obliged to ensure that the device is operated in perfect working order only.

e The device may only be used as intended.

¢ You must periodically examine the safety equipment for their properly functioning condition.

e The assembly instructions and/or operating instructions are always readily available at the location
where the device is being used, are complete and are in legible condition.

e These persons are regularly instructed in all applicable questions regarding occupational safety
and environmental protection and are knowledgeable regarding the assembly instructions and/or
operating instructions and, especially, are familiar with the safety instructions contained therein.

e All safety and warning notices attached to the device are never removed and remain legible.

Employment of external personnel

Maintenance and service work are frequently carried out by external employees who often do not
recognize the specific situations and the thus resulting dangers.These persons must be comprehen-
sively informed about the hazards in their area of activity.

You must monitor their working methods in order to intervene in good time if necessary.

L-BAL-FO55D-GB 2044 Index 005
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3

3.1

3.3

3.4

Product overview

Area of application/Notes on use

The fans / motors are not ready-for-use products, but conceived as components for ventilation
systems (type designation see rating plate).

The fans may not be operated until they are installed in line with their intended use. The supplied and
certified guard grille of ZIEHL-ABEGG SE fans is designed in accordance with DIN EN ISO 13857
Table 4 (from the age of 14 up). In the event of deviations, further structural protective measures must
be taken for safe operation.

e Any use below -10 °C is dependent on not being subjected to unusual, sudden or mechanical loads
or stresses on the material (see minimal permissible ambient temperature).
e Corrosion is possible at the cutting edges on sendzimir galvanised parts.

Attention!

If the motor/fan is used in applications where a ignitable atmosphere can form in the event of a fault,
e.g. due to leakage, the user must assess the risks of ignition and take appropriate precautions to
prevent ignition.

Functional description

ECblue stands for EC fans and motors with maximum efficiency. Highly efficient, electronically
commutated motors with permanent magnets are used the speed of which is controlled by the
integrated controller.

The devices are constructed in accordance with the general requirement in EN 61800-2 for adjustable
speed electrical power systems and is intended for one-quadrant drives.

Temperature management

The service life of devices with power electronics is decisively dependent on the ambient temper-
atures. The longer electronic components are exposed to high ambient temperatures, the faster the
deterioration and the more probable the failures.

The power electronics protects itself against excessive temperatures by active temperature manage-
ment (power reduction).

However, this cannot provide complete protection in all circumstances. Observe the rated data -
particularly the maximum permitted ambient temperature - on the rating plate.

Note on the ErP directive

ZIEHL-ABEGG SE wishes to point out that, based on the directive (EU) no. 327/2011 of the Commis-
sion of 30th of March 2011 for enforcing directive 2009/125/EC (hereinafter referred to as ErP
directive), the operational area of certain fans within the EU is bound by certain prerequisites.

The fan may only be used within the EU when it meets the requirements of the ErP directive.

If the said fan does not have a CE mark (cf. especially the rating plate), use of this product within the
EU is not admissible.

All ErP-relevant information comprises measurements which are determined using a standardised
measurement set-up. More details can be obtained from the manufacturer.

Further information about the ErP directive (Energy related Products-Directive) can be found on
www.ziehl-abegg.de search key: "ErP".

Transport, storage

Attention!

¢ Observe the weight specifications (see rating plate) and the permissible carrying loads of the means
of transport.

Wear safety clothing / shoes and cut-resistant safety gloves when handling.
Do not transport the fan by the connecting cable!

Avoid shocks and impacts to the device during the transport.

Avoid extreme humidity, heat or exposure to cold (see technical data).
Watch out for possible damage to the packaging or fan.

Fix pallets during transport.

Do not stack pallets.

Only handle with suitable hoisting gear.

L-BAL-FO55D-GB 2044 Index 005
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e Position the lifting beam transversely to the motor axis. Pay attention to adequate width of the lifting
beam.

¢ Never stand underneath the suspended fan because defective transport equipment could cause
death.

e Store the fan / motor in the original packaging in a dry area protected from the weather and protect
it from dirt and weather until final installation.
¢ Avoid prolonged storage; we recommend a maximum of one year (consult the manufacturer before
starting if stored for longer).
¢ Inspect the bearing for proper operation prior to installation.
— Recommendation: Turn the impeller evenly by hand to avoid jamming and damaging the
bearing.
e Transport the fan(s) either in the original packaging or, in the case of larger fans, on the dedicated
transportation fixtures.
— axial fans: holes drilled in support arms, wall ring plates and motor block
— centrifugal fans depending on type: holes drilled in the housing flange, motor block, fastening
brackets and support plates,
¢ Radial impellers, fans with scroll RG.., RD.. or built-in fans type ER../GR.., WR.. are generally
delivered on europallets, and can be transported using lift trucks.
e Design RG../RD../ER../ GR../WR../HR.. : Fan unit may only be lifted and transported when
using a suitable hoisting device (load spreader). Ensure sufficient cable or chain length.
e Design FV../DN.. : The fan must be fastened to 4 points during transport so the flanges do not
warp.
¢ Design WR: maximum permissible number for lifting fan units mounted on top of one another

Size External dimensions [mm] Permissible number
1 607 x 607 5
2 760 x 760 4
3 912x 912 3

Attention!
Lifting several fan units next to one another is prohibited!

Disposal / recycling

Disposal must be carried out professionally and in an environmentally friendly way in accordance with
the respective national legal stipulations.

> Separate the materials by type and in an environmentally friendly way.

> If necessary, commission a specialist company with the waste disposal.

L-BAL-FO55D-GB 2044 Index 005
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4 Mounting

4.1 General notes

Attention!

e Mounting is only to be undertaken by trained service personnel. The system manufacturer or the
machine builder and/or the user is responsible that the inherent installation and security information
are harmonized with the valid standard and guidelines (EN 1SO12100 / 13857).

e Check the fan for damage, e.g. cracks, dents or damage to the electric cables, before assembly.
Start-up is not allowed in the case of transport damage!

e Wear safety clothing / shoes and cut-resistant safety gloves when handling.

e Ataweight greater than 25 kg for men / 10 kg for women, the fan should be lifted out by two persons
(according to REFA). The values may differ from country to country.

e Lift the fan out of the packaging with a lifting gear (lifting beam). Attachment points are solely the
holes on the housing flange, motor bed, support plate, motor suspensions, fastening brackets and
any crane eyes of the fan (depending on the design of the fan).

e The chain/rope may not touch the impeller and the possibly mounted frequency inverter when lifting
with the lifting beam, otherwise damage is possible.

e The custom designs must suit the prevailing conditions.

e Take into account easy access for cleaning and maintaining the fan.

e Before installing the fan, make sure the safety distances are maintained compliant with EN ISO
13857 or in household equipment according to EN 60335.

— If the mounting height (danger area) above the reference plane is greater than or equal to
2700 mm and is not reduced by auxiliary means such as chairs, ladders, working platforms or
floor space on vehicles, a guard grille is not necessary on the fan.

— If the fan is located in danger zone, then the manufacturer or operator shall ensure that hazards
shall be prevented by appropriare protective constuctions which meet the requirements to EN ISO
13857.

¢ Protective measures must be taken against falling parts when mounting with a hanging rotor.

e Tighten the fastenings with the specified torques.

 Dirilling chips, screws and other foreign bodies must not be located inside the device! Before the first
switch-on, remove any items that may be present (drilling chips, screws and other foreign objects)
from the intake area - risk of injury from any objects that may fly out!

e For fans, the alignment must be adhered to during operation, e.g. if this is indicated by “Oben/Top”.

4.2 Connecting lead, position terminal compartment

Information

In demanding environments (wet areas, open air installation) all connections must incorporate water
1 drainage curves. To ensure that water cannot penetrate through to the controller housing from the

connections install a terminal box lower than the fan.

In vertical mounting (installation position “H” = motor shaft horizontal), install the fan for protection
ahainst penetrating moisture with the terminal compartment vertically downwards (up to max. 30°
lateral inclination).

Optimum heat dissipation of the power loss resulting in the device is achieved in this position (&
Diagnostic/ Faults / Temperature Management).

L-BAL-F055D-GB 2044 Index 005
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4.3

4.4

4.5

Version with separate junction box
For products supplied by ZIEHL-ABEGG with a separate junction box, note the following information.

1 |Separate junction box made of plastic or metal

Lid screws

2 |Tightening torque: Plastic box 1.3 Nm/12 Lb In, metal box
2.6 Nm/23 Lb In

3 |Cable glands (see table below)
Screw plugs, plastic/brass

4 | Tightening torque: 2,5 Nm/22 Lb In
Cable glands
Thread size Material Tightening torques Mx
Synthetic mate-
V12 al 1.5Nm 13LbIn
Brass 4 Nm 35Lbln
Synthetic mate-
M6 rial 2,5Nm 22LblIn
Brass 5Nm 44 LbIn
Synthetic mate-
V20 rial 4Nm 35LbIn
Brass 6.5 Nm 58 Lb In
Synthetic mate-
M25 rial 6.5 Nm 58 LbIn
Brass 6.5 Nm 58 Lb In
Synthetic mate-
M32 rial 6.5 Nm 58 Lb In

Assembly in a humid atmosphere

Information

If the device is not in use for longer periods in a humid atmosphere, it is recommended to operate the
motor/fan for at least two hours every month at 80 - 100 % of maximum speed to remove any moisture
that has penetrated inside.

Motorheating

A continuous power supply is required for safe operation down to the minimum permitted ambient
temperature (see technical data).

If the motor is not switched on with an existing power supply (no setting signal, switch off by enable),
the motorheating switches back off automatically at a controller inside temperature of -19 °C and
heating up to -15 °C.

Heating takes place via the motor winding whereby a current is induced which cannot cause rotation.

L-BAL-FO55D-GB 2044 Index 005
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4.6

4.6.1

Installation of axial fans

Fans design A, D, K, S and W (without nozzles)
For attachment to fixed motor flange use screws with property class 8.8 or A2-70 (stainless steel) to
EN ISO 4014 and provide with suitable screw locking.

Permissible tightening torques Ma

Thread size M6 M8
Property class 8.8, friction coefcient yges = 0.12 9.5 Nm 23 Nm
Stainless steel A2-70, friction coefcient uges = 0.12 7 Nm 17 Nm
Screw penetration =21.5xd =21.5xd

When using screws with different friction values or strength classes, different tightening torques may
be necessary.

Information

e Pay attention to a sufficient screw-in length in the motor flange.

e An excess screw length of max. 3 mm is permissible.

e Every screwing case is different. The tightening torque adapted to it must be determined by the
appropriate screw tests.

¢ In the case of a vertical motor axis, the respective lower drain hole must be open.

e Secure fan connection cable with cable fasteners or cable clips.

© o

face may lead to fan failure due to brushing against the fan
wheel.

—J
A minimum head gap “A” of 2.5 mm in all installation
positions but especially in installation position “H” (horizon-
tal motor shaft) is necessary. Distortion due to uneven sur-
3

L-KL-2552

Attention!
Avoid structural damage or stress with installation. Make sure the surface is flat and even.

ZAplus fans

When mounting ZAplus fans, ensure plastic-compliant connectors.

Recommended tightening torques Ma when using flat fastening discs according to EN ISO 7089 or DIN125
ZAplus size ((tye: ZC.., ZN.., ZF..) 040 045 - 063 > 071
Thread size M8 M10 M12
Property class 8.8, friction coefcient uyges = 0.12 12 Nm 24 Nm 40 Nm

Tightening torque guard grille fitting: 6 Nm

Information

e Since the concrete bolt or screw varies by customer unit, these recommendations must be checked
for each respective situation.

e Secure the cable covering against loss after connecting the motor by securing with 2 cable ties.

e For a version with a square rear wall (design Q), removal of this square plastic plate is prohibited.

L-BAL-FO55D-GB 2044 Index 005
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4.7

4.71

Mounting of centrifugal fans

Mounting of centrifugal fans design RE, RH, RZ
For attachment to fixed motor flange use screws with property class 8.8 to EN ISO 4014 and provide
with suitable screw locking.

Permissible tightening torques Ma

Thread size M6
Property class 8.8, friction coefcient uges = 0.12 9.5 Nm
Screw penetration =21.5xd

When using screws with different friction values or strength classes, different tightening torques may
be necessary.

Mounting of centrifugal fans, RZ design
Attachment to motor fan wheel mounting according to device manufacturer's specifications.

Information

e Pay attention to a sufficient screw-in length in the motor flange.

e An excess screw length of max. 3 mm is permissible.

e Every screwing case is different. The tightening torque adapted to it must be determined by the
appropriate screw tests.

¢ In the case of a vertical motor axis, the respective lower drain hole must be open.

a

a + Ensure that the clearance (gap) “a” see fig. between
the fan impeller and the stationary housing section is
constant. Distortion due to uneven surface may lead to
fan failure.

* —

Attention!
¢ Avoid structural damage or stress with installation. Flange and mounting bracket must be fixed flat

on a level surface.
e The fan must be securely mounted, with vibration dampers if necessary.

Mounting of centrifugal fans design RG.. / RD..
Fastening depending on housing design on flange or fastening brackets.

Information
An additional bracket is required for fastening to the flange. This is available as an accessory.

Attention!

¢ Avoid structural damage or stress with installation. Flange and mounting bracket must be fixed flat
on a level surface.

e Provide screwed connections with suitable screw locking.

L-BAL-FO55D-GB 2044 Index 005
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4.7.3 Erecting the equipment: Design ER../ GR.. / WR..

» To avoid the transference of disruptive vibrations, we recommend de-coupling the entire plug fan to
avoid sounds transmitted through solids. (Spring and/or attenuation units are not a constituent part
of the standard scope of delivery). Look at our catalogue for positioning the decoupling elements or
request a dimensions sheet stating the type designation and Part.-No.

e Erectin the open air only if this is expressly mentioned and confirmed in the ordering information.
There is a risk of damage to the bearings if the fan remains stopped in a moist environment. Avoid
corrosion by suitable protective measures. Roofing is required.

¢ In the case of a vertical motor axis, the respective lower drain hole (if available) must be open.

¢ The GR design in position “H” (horizontal shaft) should be installed in the preferred direction. The

cable guides should point downwards (angled sideways by approx. 30°). This is indicated by the
“OBEN/TOP” warning sign on the device.
Design ER.. / WR.. is only permissible with horizontal motor shaft.

Attention!

¢ All contact points must be fixed securely. If the fixing is inadequate there is a risk of the fan
overturning.

e Making your own alterations/conversions on the fan module is unacceptable - safety risk.

Design WR: maximum permissible number for installing several fan units on top of one another
Size External dimensions [mm] Permissible number
1 607 x 607 5
2 760 x 760 5
3 912x 912 5

Version with Optimizer

The optimizer can be removed temporarily for better accessibility (e.g. for
laying of cables or cleaning).

|
L-KL-3632 7 01.02.2017

1 Optimizer

Attention!
The optimizer is only engaged. External mechanical stress (e.g. securing or fastening of installation
elements) is prohibited.

L-BAL-F055D-GB 2044 Index 005 ,
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4.7.4 Optimal installation distances according to for RH../ ER../ GR.. fans

e I S Y

"

ke A

L-KL-2992

Distance on suction side: LA=0.5x DSa *
Distance on the pressure side: LD = 1 x DSa
Impeller blade external-diameter : @ DSa
Housing wall distances: A= 1.8 x DSa (A = B)

* In the case of disturbance flow (per example curved pipe at the suction side, flaps etc.) LA=1 x DSa

4.8 Mounting the motor

Motors design MK
Fastening to fixed motor flange&™ (assembly of axial fans / fans of design A, D ..) and (assembly of
radial fans of design RH).

If the motor is used to drive fan impellers or other components, please note the maximum
permissible speeds of the impeller or the component to be driven.

The max. permissible mass of the impeller ort he component to be driven must be inquired from
and confirmed in writing by ZIEHL-ABEGG.

Motors are not balanced as standard, a complete balancing with mounted fan impeller is necessary.
The balancing must be done on the fan impeller. The pertinent regulations must be observed.

Design K (with rotor flange) or D (with offset rotor flange) as a drive for fans:

During assembly of the fan impellers or other components, no inadmissible force may be applied to
the motor bearing.

Centre the fan impeller accurately and mount without tension on the rotor flange, the fan wheel
must lie flat.

Use suitable screws for fastening the fan impeller on the rotor flange and fit as suitable screw lock.
Every screwing case must be tested for suitability.

The permissible area pressing of the rotor flange may never be exceeded (depending on the
contact surface).

Too great a screw overhang is not permitted and can lead to scraping or blocking of the rotor on the
fixed motor flange.

Motors are not balanced as standard, a complete balancing with mounted fan impeller is necessary.
The balancing must be done on the fan impeller. The pertinent regulations must be observed.

Permissible tightening torques Ma

Thread size M6
Property class 8.8, friction coefcient uges = 0.12 9.5Nm
Screw penetration >1.0xd
Max. permissible screw overhang 1.0 mm

L-BAL-FO55D-GB 2044 Index 005
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5

5.1

Electrical installation

Safety precautions

Danger due to electric current

e Work on electric components may only be carried out by trained electricians or by persons
instructed in electricity under the supervision of an electrician in accordance with electrical
engineering regulations.

e The 5 electrical safety rules must be observed!

e |tis forbidden to carry out work on electrically live parts! Even after disconnection, the dc-link is still
live. Always wait at least 3 minutes.

e Cover neighbouring electrical equipment during installation work.

e Cable glands made out of metal are not allowed in plastic terminal boxes due to lack of potential
equalisation.

e Other measures may be necessary to achieve safe electrical isolation.

e Connect fan only to electrical circuits that can be disconnected with an all-pole isolating switch.

e Operating the device with the housing cover removed is prohibited because energized, exposed
parts are present inside the device. Disregarding this regulation can lead to severe personal injury.

e The final application must ensure that the fundamental health and safety requirements are met.

e The device owner is responsible for the EMC of the entire plant according to the locally applicable
standards.

e Electrical equipment must be checked regularly: Loose connections are to be re-tightened and
damaged cables must be replaced immediately.

L-BAL-FO55D-GB 2044 Index 005
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5.2 Version with connection cables

Information

bt ¢ In versions with connecting leads the connection is made to the colour coded wires. Note the cable

1

bands on the connecting leads and the respective connection diagram.

depending on the version.

terminals in the terminal compartment.

P
. i
i —2_1 1ov
,,,,,, I
BU
o ® eEcblue o Lead 1 GND
Color UYE £y |oovPwn
ZIEHL-ABEGG i i
on ﬁek_i side I gN Digital In
. § accordingto !l D1
4 local/national!! WH Analog Out
- requirements ! ! Al
"
oo 0 BK A Data+
NEC/NFPA |1 BN Data-
[
[
1_WH
i RC
1_WH
i RC
GN or GNYE 11 _GNYE
i PE —< :>—
WHorGR ' _BU
" N
BUorRD ''_ BN
i L1
11 B use
| / \\\ i_1360-402
AR 28.08.2013

The type, length, colour coding and connection assignment of the connecting leads may vary

Read the following chapter “Version without connection cables” for a new connection to the

Do not loosen the safety screws from the housing!

available on the field side.

Il
’ | The bands around the cables show national colour codes which may be

For line and relay: hose cable 5 x 1.0 mm? (18 AWG) comparable LiYY-JB

BN brown L1
é BU
. blue N Voltage supply
%ﬁ wy  lgreen-yellow PE
WH white 1" Relay
length approx. 0.6 m * white 14 K1
For control: hose cable 7 x 0.34 mm? (22 AWG) comparable LiYY-OB
BN brown B (D-) |MODBUS (RS-485)
B Iblack A (D+) |MODBUS (RS-485)
WH
? N white A1l OC Out Status (Tacho)
ve |green D1 Digital In 1
gu |yellow E1 Analog In 1
RD blue GND
length approx. 0.6 m * red 10V DC Out
* The lead length can vary according to the version.
L-BAL-F055D-GB 2044 Index 005
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5.3 Version without connection cables

® ECblue

ZIEHL-ABEGG

29.08.2013
v_anchluss_ecblue_B.vsd

1 Cover for terminal compartment
2 Cable glands (2 x M16x1.5)
seal insert with two holes 5 mm for two cables applicable if necessary
3 Do not loosen the safety screws from the housing!
4 Connection control system
5 Connection alarm relay and voltage supply
6 Status LED
Procedure:
1. Remove the cover from the terminal compartment for the connection.
2. Both cable entry points are in a sealed condition at delivery.
— Turn in cable gland until seal breaks.
— Unused entry points must be sealed!
3. Insert and connect cables properly and ensure tightness of the cable glands.
4. Attach connection cover again carefully in correct position before start-up.
Information
L J

Therefore mount the cover on the same motor that it was removed from to achieve maximum

1 The seal of the end cap can adopt the contour of the housing in time.
tightness.

Attention!

e Temperatures up to 80 °C can be present on the controller housing.

¢ To connect, always use heat resistant wires or, as an alternative, silicon tubes.

e Only use lines which can guarantee a permanent seal around the cable glands (pressure-resistant,
dimensionally-stable, round-centred jacket; e.g. by means of gusset filling)! Lines with filling fleece
are not permissible because moisture can penetrate due to the capillary effect!

e Two lines may only be fed through one cable gland with the sealing insert for two lines.

¢ When using the seal insert for two cables it is not permissible to use the corresponding cable gland
with only one cable.

e Make absolutely sure that different connections do not come into contact (e.g. by splaying or loose
connecting wires).

¢ Remants from installation and foreign object may not remain on the inside!

L-BAL-F055D-GB 2044 Index 005 )
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Electrical installation

Connection data of terminals

Terminal Line, relay Brake control
Stripping length 10 mm 10 mm
Conductor cross-section rigid min. 0.2 mm? 0.2 mm?
Conductor cross-section rigid max. 4 mm? 1.5 mm?
Conductor cross-section flexible min. 0.2 mm? 0.2 mm?
Conductor cross-section flexible max. 2.5 mm? 1.5 mm?

Conductor cross section flexible with wire end
ferrule without plastic sleeve min.

0.25 mm? (stripping length 8 mm)

0.25 mm? (stripping length 8 mm)

Conductor cross section flexible with wire end
ferrule without plastic sleeve max.

2.5 mm? (stripping length 8 mm)

1.5 mm? (stripping length 8 mm)

Conductor cross section flexible with wire end
ferrule with plastic sleeve min.

0.25 mm? (stripping length 8 mm)

0.25 mm? (stripping length 8 mm)

Conductor cross section flexible with wire end
ferrule with plastic sleeve max.

1.5 mm? (stripping length 8 mm)

0.75 mm? (stripping length 8 mm)

Conductor cross-section AWG/kcmil min.

24

24

Conductor cross-section AWG/kcmil max.

12

16

The data refer to the connection possibilities of the terminals. The necessary conductor cross section must be dimensioned
according to the respective prevailing conditions.

Push-In Terminals

Permissible tightening torques Ma

Rigid conductors and conductors with wire end ferrules can be plugged directly into
the terminal without tools.

Thread size Tightening torque M, |Remarks
[Nm] [Lb In]
Cable gland M16x1.5 25 22 Sealing area: cable diameter 4...10 mm
Cover for terminal compartment * 4.0 25 22

* Recommended tightening speed maximum 400 min_1

5.4

EMC-compatible installation of control lines

Pay attention to sufficient distance from powerlines and motor wires to prevent interferences. The

control cable may not be longer than 30 m. Screened control cables must be used when the cable
length is longer than 20 m. When using a shielded cable connect the shielding to one side only, i.e.
only to the signal source with the protective earth (keep cable short and with as little inductance as

possible!).

L-BAL-FO55D-GB 2044 Index 005
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5.5

5.5.1

5.5.2

5.5.3

5.5.4

5.6

Voltage supply

Line voltage

Danger due to electric current

e |t must be strictly observed that the line voltage complies with specified on the rating plate and lies
within the allowable tolerance specifications (see technical data).

e Between the voltage supply of the device and the protective earth “PE” is in no case a higher voltage
permissible than the indicated line voltage of the device!

¢ Mains connection to: PE, L1 and N.
¢ Attention!
— To activate the on current limitation, you must wait at least 90 seconds after switching off the line
voltage before switching back on!

Required quality attributes for the mains voltage

Danger due to electric current
The mains voltage must comply with the EN 50160 quality characteristics and the defined standard
voltages in IEC 60038!

Line protection fuse

The connection must be fused depending on the used cable, the type of routing, the operating
conditions and according to the standards applicable on site. The specification for the maximum
admissible line fuse of the device must be observed (see technical data).

Possible components for the line protection (recommendation):

e Safety fuses of operating class “gG” (whole range fuse cartridges for general applications according
to EN 60269-1).

e Line protection switch with characteristic “C” (according to EN 60898-1).

Operating in IT-System

Danger due to electric current

¢ In the IT-System the neutral point of voltage supply is not grounded; in the case of a short-circuit
between a phase (e.g. “L1”) and protective earth “PE” becomes the protective earth potential =
phase.

e Between the connection of the voltage supply of the device and the protective earth “PE” is in no
case a higher voltage permissible than the indicated line voltage of the device!

1 ~ types can be used in IT-System in standard version. These may only be used in 3 ~ IT-Systems if
no higher voltage to the “PE” can occur than the specified mains voltage of the device even in case of
a fault to earth of a mains phase which is not used by the device (of none of the two power supplies).
In order to ensure a trouble free operation in IT-System the “GND” potential of the control ports have
to be connected with the protective earth potential.
As a consequence of these connection must be considered for the control ports (exception floating
relay contacts):

1. Connection only with wires, suitable for mains voltage and surrounding area.

2. Connection with suitable isolated amplifiers only.

Systems with residual current protective devices

Whether the use of a residual current protective device (RCD) is necessary or allowed depends on the
design of the low-voltage system on which the device is to be operated.

The assessment whether or which residual current protective device should be used is the responsi-
bility of the system operator or electrician commissioned by it.

Danger due to electric current

When selecting the tripping characteristics of the residual current protective device, the possible
residual current form of the power electronics (system with semiconductors) must be observed in
conjunction with the standards and regulations applicable at the place of use.

L-BAL-FO55D-GB 2044 Index 005
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5.7

5.8

Design of the power electronics

e The design of the power electronics corresponds to a frequency inverter with two-pulse bridge
circuit and PFC (power factor correction).

Information

To prevent false tripping due to pulse-like charging currents of the integrated EMC filter, we
recommend a rated differential current of 300 mA for reasons of operational reliability in the case of
fixed connection and use of a residual current protective device.

Motor protection
Integrated overload protection, preceding motor protection device unnecessary (max. line fuse see
Technical data).

Analog input “E1” for setting speed

The device has an analog input for setting the motor speed. Connection “E1” / “GND” (Ri&= Technical
data).

If the analogue input “E1” is not required for specifying the speed, this can reprogrammed as a digital
input.

Danger due to electric current
e Ensure correct polarity!
e Never apply line voltage to analog inputs!

Possibilities for speed setting

« Control via external setting signal 0...10 V.
GND E1 » Control by inverted setting signal 10...0 V (reprogramming necessary).
‘ e By external wiring with a resistor (499 Q / 0,25 W) between the terminals “E1”
n + and “GND” parallel to the input signal, activation with a 0...20 mA signal is
0..10V possible.

» Speed setting by 10 kQ potentiometer at terminals “+10 V” and “GND” pick-
off at terminals “E1”.

10 kQ

10V |GND E1

-
‘ 10 kQ
| |
|

|
| fSignal PWM > b | ¢ Control via external setting signal PWM.
=1.10kHz |2
| |
S | |

| )

-+

1

> [a]
o z
Any ]

\ 15..28V |

The motor always starts with at least 6 % of the rated speed and stops below 4.5 % of the rated speed
(providing that the “Min. Speed” setting is “0”).

With the settings “E1 min.” and “E1 max.” it is possible to adapt the setting signal / speed character-
istic, e.g. for setting signal: 0...5V, 2..10 V.

L-BAL-FO55D-GB 2044 Index 005
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Diagram setting signal and motor speed

nM A
100 %
50 %
e _
T T T T T 7 > Si

5 % PWM

0 1 2 3 4 5 6 7 8 9 10 | 0-10V
0 10 [ 20 | 30 | 40 | 50 | 60 [ 70 | 80 | 90 | 100 | 0 —100 % PWM
21.07.2015

v_ecblue_nmotor_at_0_10v_pwm.vsd

nM  Motor speed

100 % Rated speed

6 % Height of start speed

4.5 % Height of stop speed

0.5V /5% PWM Value start analog input (factory setting)
Si Speed setting signal 0...10 V/0...100 % PWM

Factory setting: E1 min. =5 %, E1 max. =100 %
@ 0.5..10 V £ 0...100 % speed setting
I.e. the motor starts with 6 % of the rated speed at a setting signal of approx. 1 V.

Example: E1 min. = 0 %, E1 max. = 100 %
@ 0...10V £ 0...100 % speed setting

Example: E1 min. =0 %, E1 max. =50 %
@ 0...5V 2 0...100 % speed setting

5.9 Voltage supply “10 V DC”
Voltage supply for activation of the digital input and external components, e.g. for a potentiometer for
speed setting (PELV current source according to EN 60204-1).
Connection: “10 V" - “GND” (max. load &= Technical data und connection diagram).
During an overload or short-circuit (10 V - GND), the control voltage (and thus the device) is
disconnected . Automatic start after elimination of the cause of error.
It is not permissible to connect outputs of several devices to each other!

L-BAL-F055D-GB 2044 Index 005
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5.10 Connection terminal type A-G-247NW for service
If necessary an external terminal can be connected. This can be e.g. necessary to adapt the pre-
setting during start-up.
The connection is made by a 4-wire cable at the terminals: A (D+), B (D-) and GND. E. g. telephone
cable type: J-Y (St) Y 2x2x0.6 (or similar), maximum cable length approx. 250 m.
The voltage supply of the terminal is made by the accumulators inserted there or the plug power
supply unit.

+33V

A-G-247TNW

IRDA-RXD

IRDA-TXD

IRDA-SD

A
(©+)

B
(D-)

13.05.2013
*5V : v_a-g-247nw_at_ecblue.vsd

5.11 Digital input “D1” for enable (device ON / OFF)
Electronic ON / OFF control via floating contact at terminals “+10V” - “D1” (input resistance and
voltage range & Technical data).
Function factory setting for “D1”:
¢ Device “ON” for closed contact.
e Device “OFF” with opened contact.
Relay “K1” remains energized, connections 11 - 14 bridged.
Status Out with flash code: (@D Diagnostics / Faults).

Danger due to electric current

¢ No disconnection (no potential isolation in accordance with VBG4 §6) in remote control of the
device!

e Never apply line voltage to the digital input!

5.12 Relay output “K1” for fault indication
An external fault indicator is available over the potential-free contact of the built-in relay (max. contact
rating see Technical data and connection diagram).
Function factory setting for “K1”:
e For operation the relay is energized, connections “11” and “14” are bridged. For fault the relay is de-
energized (see Diagnostics / Faults).
e When switching off via enable (D1 = Digital In 1), the relay remains energized.

® Information
After switching on the line voltage, an initialisation time of a maximum 7.5 seconds is required for the
1 device's electronics to be operational. Subsequently, a reliable status message will be possible. If no
malfunction is detected, the relay will be energised after the initialisation time.

Since both line voltage fluctuations and ambient conditions affect the initialisation time, a different
delay might occur in individual cases.

L-BAL-F055D-GB 2044 Index 005 ;
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5.13 Communication

5.13.1 Networking via MODBUS-RTU
The device comes equipped with a RS-485 interface for networking via MODBUS. Conntection at: “A
(D+)”, “B (D-)" and “GND”.
The address must be set in the “IO Setup”’menu.

P Information
A maximum of 64 participants can be directly connected to one another, and another 64 participants
1 via a repeater.

5.13.2 RS-485 - network design and interface parameter
Please ensure the correct connection; i.e. "A (D+)" must always be connected to "A (D+)" of the next
devices. The same applies to "B (D-)" .
In addition, a "GND" connection must be established, as dissimilar potential (over 10 V!) will lead to
the destruction of the RS-485 interface (e.g. lightning).

general example for MODBUS device connection

The data line must be connected from one device to the next. No other type of wiring is allowed!
Always use only two wires of one lead (twisted pair) for the connection.

MODBUS

26.02.2007
v_modbus_verbindung.vsd

Example for MODBUS connection

Recommended wire types

1. CAT5/CAT7 cables

2. J-Y (St) 2x2x0.6 (telephone cable)

3. AWG22 (2x2 twisted pair)
When using telephone cable with four cable cores, we recommend the following allocation:
‘A (D+)” =red, “B (D-)" = black, “GND” = white

° Information
¢ Pay attention to sufficient distance from powerlines and motor wires (min. 20 cm).
1 e Except the data link "A (D+)", "B (D-)" and "GND"- connection may no further cable cores of the data
line be used.

e Max allowed wire length 1000 m (CAT5/7 500 m).

L-BAL-FO055D-GB 2044 Index 005 >
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Shielding

The use of shielded cables is normally not needed but offers high protection against electromagnetic
interferences, especially high frequencies. However, the effectiveness of the shield depends on care-
ful installation of the line.

If shielded cables are used, the shield should be placed at “PE” on at least one side (preferably on the
master connection). The occurrence of compensating currents may have to be considered if the shield
is contacted on both sides.

Shield connection correct Shield connection incorrect

Default interface parameter

Baudrate = 19200
Bits = 8
Parity = Even (None, exception of devices agriculture)
Stop bits = 1
Handshake = none
° Information
If any matters are unclear, please contact our V-STE support department for control systems -
1 ventilation technology. The information sheet "Network structure of MODBUS" R-TILO8_01 contains
detailed information about "MODBUS".

5.14 Open-Collector output “A1” (status / tacho)
Open-Collector pulse output for status display or speed display.

Status display (function for factory setting) I [N

Depending on the operating state of the device, the output “A1” is switched to | 2003000 |
GND potential for a certain number of pulses. :

The status of the device can be displayed by this digitally coded signal.

With the output voltage “+10 V” a standard LED / low-power LED can be T
controlled by using a pull-up resistor.

This lights when the output “A1 Status Out OC” (OC = Open-Collector) is on GND
potential.

The details of which pull-up resistor needs to be used depend on the specification
on the LED that is used.

Explanation of flash codes & Diagnostic / Status Out with flash code.
Tacho out T N e I
Alternatively, via output “A1”, the current motor speed can be output.

The frequency (duty cycle 50 : 50) that can be measured by a pull-up resistor at
the output “A1” corresponds to the motor speed.

Example: 10 Hz x 60 = 600 rpm '

06.11.2013
i_ecblue_al_tacho_oc.eps

A1 more specifications & Technical data!
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5.15

Potential at control voltage connections

The connections for the control voltage (< 30 V) relate to the common GND potential (exception: relay
contacts are potential-free). There is a potential isolation between the connections for the control
voltage and the PE conductor. It must be ensured that the maximum external voltage at the con-
nections for the control voltage cannot exceed 30 V (between the “GND” and “PE” conductor
terminals). A connection to the PE conductor potential can be made if required; fit a bridge between
the “GND” terminal and the “PE” connection (terminal for shield).

Start-up

Prerequisites for commissioning

Attention!

e During commissioning, unexpected and hazardous conditions can arise in the entire installation due
to defective adjustments, defective components or incorrect electrical connections. Remove all
persons and objects from the hazardous area.

¢ Do not start the fan until all safety instructions (DIN EN 50110, IEC 364) have been checked, the fan
is out of range (DIN EN ISO 13857) and danger can be ruled out.

e A-rated sound power levels of over 80 dB(A) are possible, see product catalogue.

Before first-time start-up, check the following:

1. Installation and electrical connection have been properly completed?

2. Has any leftover installation material and other foreign material been removed from the fan area?

3. That safety devices -if necessary- are mounted (EN ISO 13857)7?

4. The impeller is out of reach?

5. Are the drain holes (as far as available) open or respectively closed according to the suitable
installation position?

6. Connection data complies with the specifications on the rating plate?

During start-up check the following:

1. Check the direction of rotation (see rotation direction arrow on the fan blade, impeller base plate
or support plates on suction side or rating plate).

2. Check for quiet, low vibration operation. Strong vibrations due to erratic operation (unbalanced),
e.g. caused by transportation damage or improper use, can lead to failure.

3. If resonance vibrations occur, it is possible to hide certain speed ranges (see Motor Setup).

4. Fans from ZIEHL-ABEGG SE are delivered balanced in accordance with DIN ISO 21940-11 for
the appropriate fan category in accordance with ISO 14694 Check the fan for mechanical
vibrations after installation. If the limit values of the corresponding fan category are exceeded in
start-up, you must have the motor/impeller unit checked by an expert and rebalanced if necessary
before continuous operation is permitted.

L-BAL-FO55D-GB 2044 Index 005
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7 Operating hand held terminal A-G-247NW

7.1 Menu operation

B rem | > Switch over between actual value* and “Start” with [Esc| arrow key.
> Switch over between “Start” and actual value* with |i| key. Start,

Sreed

* Actual value depending on device type: "Speed"/ rpm, "Frequency"/ Hz, "Modulation"/ %

Start
p -— > By pushing the P- key one reaches the menu item “Start”.
! > Return to the menu group “Start” using arrow key .
n
OFF
Reset
AY > One moves up and down within the menu group using the arrow keys.

Display for english menu language = “GB ”

7.2 Menu structure

PIN 0010
STOP
«— <« «— « User Service » —» — —
A A A A
v v v v
Start Info Events Settins Controller Ssetur
I P 1 P P 1 P P
Esc
LI rn Icrn r
E Uy FFF 1Jug FER L
FIH inFut Speed readins. .. Set Intern 1 Controlmods
AV AV AV AV
r | cnn 1
U F UB A / U U FFF I 5 4
Resstl Motor current Set Intern 2 Limit

Display for english menu language = “GB ”

Selection of the menu group (e.g. “Setting”) to the right through the V¥ -key, to the left through the A -key.

You can go to the menu items in the menu groups (e.g. “Set Intern1”) by using the P-key. Use the arrow keys to move up and
down within the menu group.

The menu groups consist of one area for the user (user menu) and one area for installation (service). The service area can be
protected against unauthorized access by using a PIN.

To make adjustments, press the P-key after selecting the menu item. If the previously set value starts to flash, it can be adjusted
with the ¥ + A keys and then saved with the P-key. To exit the menu without making any changes, use the “Esc” key, i.e., the

originally set values remain.
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8 Programming by hand held terminal A-G-247NW

8.1 Information

The menu language can be set on the hand held terminal type A-G-247NW (see operating instruc-
tions). The text in the graphic display (left column) is shown in the factory-set menu language English.

8.2 Menu group Setting

° Information
Factory setting: Activation by external signal (0 - 10 V / PWM) at input “E1” (control mode = 0 &
1 Controller Setup). l.e. the following settings “Set Internal1”, “Set Internal2”, “Set Internal3” are not
active!
Setting
Settins
Set Internal1
Setting only in Controlmode active (&= Controller Setup).
1cCnn Via the inputs “D1”/ “E1” it is possible to switch to “Default Internal2” or “Default
IJUU  rem | |Internal3” (&= 10 Setup).
St Intern 1

Setting range manual speed setting: 0...100 % (Rated speed)
Factory setting™: 100 % (Rated speed)

FFF

Set Internal2

Setting only in control mode active only in control mode , if activated via inputs
“D1”/ “E1” (&= Controller Setup / 10 Setup).

Setting range manual speed setting: 0...100 % (Rated speed)
Factory setting™: 100 % (Rated speed)

, U U FFFM

Set. Intern 2

Set Internal3

Setting only in control mode |§] active only in control mode , if activated via inputs
“D1”/ “E1” (&= Controller Setup / 10 Setup).

Setting range manual speed setting: 0...100 % (Rated speed)
Factory setting*: 100 % (Rated speed)

Min. Speed

n The basic speed is active in every control mode.
A —— rFm || Setting range: 0...100 % (Rated speed)
— Factory setting*: 0 %
Max. Speed
,5 n The speed limiting is active in every control mode.
Ma'x ..‘-'T:i::,_{ rFrm o | Setting range: 100 % (Rated speed)... “Min.Speed”

Factory setting*: 100 % (Rated speed)

Specifications not binding, these values can differe depending on the software version and customer-specific pre-setting.
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Diagram setting signal and speed

100 %

nM:  Motor speed

nM

90 —

80 —

70 —

60 —

50

40

30 —

20 —

A

n-min 40 %  n-max. = 100 %

n-min 40 %  n-max. =90 %

n-min 0% n-max. =100 %

Analog In 1

| | | | | | | | |
0 1 2 3 4 5 6 7 8 9 10 0.10V

O 10 20 30 40 50 60 70 80 90 100 0..100 % PWM
25.03.2014

v_ecblue_set_min_max.vsd

Analog In 1:  Speed setting signal

n-min: Min. Speed
n-max: Max. Speed
100 % Rated speed

8.3 Menu group Start

Start
Start
PIN input
LA The service menu for the installation can be protected against unintentional changes
by a pin code. With further pin codes putting back to pre-setting is possible.
FIH inFut
PIN 0010
Release of the service settings with programmed PIN-Accesslevel |§] (see “Controller
Setup”).
Menu groups Service: “Controller Setup”, “IO Setup”, “Motor Setup”
PIN 1234
Freischalten Menu group “Setting”.
Release of the menu group for the user “setting” with programmed PIN-Accesslevel |§]
(see “Controller Setup”).
PIN 3698
Communications parameters take-over.
PIN 9095
Loading the factory settings.
Only the parameters which are released by the currently set PIN-Accesslevel are
loaded.
Reset
r Complete re-start of the device
OFF
Reset
Software version
| |
133 I
Firmmars
Parameter sets can be saved by the module in the terminal type A-G-247NW and
5Hg ]E transferred to other devices (see Operating Instructions Terminal Type A-G-247NW).
U ceu Name parameterset with the keys ¥, A + P and load in the terminal with the P-key.
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8.4 Menu group Info

Info
Info
Speed
nn Motor speed
EUU FFFRA
Speed
Motor current
BB Display of internal motor current (metering precision approx. +/-10 %)
, A

Motor current

Brake control
5 Display of modulation 0...100 % (metering precision approx. +/- 10 %)

Oytrut. Leusl

Motor input power
BB il Display of input power (metering precision approx. +/-10 %)
4]

Fower

8.5 Menu group Controller Setup

Controller Setup

Controller Sstur

® Information
The following factory settings specifications are not binding, these values can differ depending on the
1 software version and customer-specific pre-setting.
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8.5.1 Controlmode

Type of device modulation.
0
Controlrmods

Factory setting

0 Control by external signal (0 - 10 V/ PWM) at the input “E1”.
Switching to fixed speed “Default Internal2” or “Default Internal3” via digital input
possible (& 10 Setup).

1 no function

2 no function

3 no function
constant speed “Set Internal1”.

4 Switching to fixed speed “Default Internal2” or “Default Internal3” via digital input
possible (& 10 Setup).

5 Fixed speed “Default Internal2” (without switching possibility to other default).

6 Fixed speed “Default Internal3” (without switching possibility to other default).

8.5.2 Limit
After allocation of a digital input (&= 10 Setup) an adjustable limitation of the modulation
‘15 can be activated via a digital input.
I x
Limit

“Limit value” = max. possible modulation (e.g. Limit (idealized principle diagram)
speed reduction during night operation by n [%)
time switch). 100 [L=70% Min=0% Max.=100%
Setting range: 0 - 100 % i
Factory setting: 75 % £ max. modulation, i. —~[L=70% Min.=35% Max.=85%

e. no limit.

Si [%]

07.10.2010
v_limit_101_rpm.vsd

n [%] Motor speed
L Limit
Si Speed setting signal

8.5.3 LED Mode

LED Mode
B’ﬂ Only for versions with integrated status LED!
LED Mod=
Setting Function
Status LED in ECblue active i.e. operating conditions are indicated by flash code
ON (factory setting).
OFF Status LED not active, i.e. always OFF.
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8.54

8.5.5

8.5.6

PIN-Accesslevel

PIN-Accesslevel
The PIN-Accesslevel determines for which setting ranges a PIN must be entered.

Setting

Function

2

Factory setting
All menu groups are visible, settings are possible without a PIN.

e The menu group “Setting” is free, i.e. changes are possible without a PIN.
e PIN 0010: for changes in the menu groups: “Controller Setup”, “lO Setup” and
“Motor Setup” (these menu groups are not visible without a PIN).

All settings are only possible after entering a PIN.

e PIN 1234 for changes in the menu group: “Setting”

e PIN 0010: for changes in the menu groups: “Controller Setup”, “IO Setup” and
“Motor Setup” (these menu groups are not visible without a PIN).

Information

ChangesforthePINprotection“which’effect a reduced access right only become active after switching
off the device or executing the Reset (see Start menu group) function.

Tacho output ¢

OFF

Tacho outrutl.

Tacho out
See the function description Electrical installation / Open-Collector output “A1”

Settlng Function
OFF A1 = Status output
ON A1 =Tacho output (n =f x 60)

Message at speed deviation “Fan Bad”

1
U  res

Farnbad Specd

Fanbad Speed

Speed deviation

Factory setting: 0 rpm
Setting range: 0 - 255 rpm

n
U

Farbad Tims

==t

Fanbad Time

Time delay

Factory setting: 0 sec
Setting range: 0 - 255 sec.
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8.6 Menu group IO Setup

10 Setup
I0 S=tur
® Information
The following factory settings specifications are not binding, these values can differ depending on the
1 software version and customer-specific pre-setting.

8.6.1 Digital inputs “D1” (“E1” *)

D1 Function
Different functions can be assigned to the digital inputs “D1” and “E1"*.
Bl Furction 1t | | Activation via floating contacts (a low voltage of approx. 10/24 V DC is connected).
“D1”is programmed for the “Enable” function at the factory.
D1 Inverting
QFF For inverting switch to “ON”.
Bl Irwerting The input inversion is set at the factory to “OFF” (when a function is programming).

* Ifthe analogue input “E1” is not required for specifying the fan speed, this can be used as a digital input (see E1 function).
The same functions can be assigned for “E1” as for “D1”.

Attention!
Never apply line voltage to the digital input!

Function Designation

OFF No function

Enable ON / OFF (factory setting)

Remote ON/OFF (electronic switch-off) by potential-free contact. The power unit is
switched off electronically, the device can still be operated in the switched-off state
after pressing the “Esc” key combination. Signal inputs and outputs remain active.

1D A programmed alarm relay (factory set “K1 function” = ) does not report the
switch-off.
Attention!

No disconnection (no potential isolation in accordance with VBG4 §6) in remote control
of the device!

Limit ON / OFF
see Controller Setup / Limit

3D

Set Internal2

Fixed speed “Default Internal2” active. Function with selected “control mode™ 0, 1,2, 3
5D (see “Controller Setup”).

With simultaneous activation of “Default Internal3” with function [6D], has prior-
ity).

Set Internal3

6D Constant speed “Set Internal3”, also with selected “control mode”: 0 (see “Controller
Setup”).

Switch over direction of rotation

Switch over between direction of rotation “RIGHT” = and direction of rotation
“LEFT” [CCW].

13D When“switching”over via a digital input, the device works with the opposite direction of
rotation than the one set in Motor Setup.

If the rotary direction is reversed with an available modulation, it is initially reduced to
“0” (disconnected) and subsequently increased back to the default value.
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15D

Bypass temperature management (operation at max. speed)

To make the ECblue as durable as possible, the devices have active temperature
management. The modulation is reduced when internal temperature limits are ex-
ceeded.

In ventilation systems in which the fan has to continue operating at maximum speed
despite overtemperature, temperature management can be deactivated using a digital
input. At the same time, the fan is operated at maximum speed regardless of the
specified speed for regular operation.

The function is active at the digital input when the contact is open (in factory setting

D1/E1 Inverting| = OFF), so that the maximum fan speed is still possible even when

the line to the digital input is interrupted.

Attention!

 This function is implemented by switching to “Set Intern3”. A setting of 100 % (=
rated speed) of “Set Intern3” is a prerequisite for operation at maximum speed.

e The device and its internal components are no longer protected against overtemper-
ature when this function is activated (this affects the life installation instructions
ECblue).

19D

Bypass temperature management (operation with variable speed)

This function differs from 15D due to operation at variable speed. When temperature
management is switched off by a digital input, speed setting by an external signal is still
possible. The speed set in “Set Intern3 ” is the maximum speed at 100 % setting signal
(limitation).

8.6.2 Relay outputs “K1”

2K

K1 Function

Function K1
Various functions can be allocated to the relay outputs “K1”.
This is preset at the factory for fault indication.

OFF

Kl Trwertins

K1 Inverting

For switching inversion to “ON” (switching behaviour dependent on assigned function).
The relays can only pull up basically when the voltage supply of the electronics is
working. Three-phase current devices must have at least 2 line phases!

The relay inversion “K1” is set at the factory to “OFF” (when a function is program-
ming).

Function Designation
OFF No function
Relays remain always de-energized .
1K Operating indication
Operation without fault, reports enable “OFF”.
2K Fault indication (factory setting)
Pulled up in operation without fault, with release “OFF” not dropped out.
Drops out at: line fault, motor fault, etc. & Events / Fault indications
4K Limit
Alarm when the speed exceeds the value set under “Set Internal3” (& menu group
“Setting”) (output power > 0 %).
The function is active in every Controlmode (& menu group: “Controller Setup”).
17K Bus control
The relay output can be controlled by bus if networked.
20K Fault indication or message for active temperature management

In addition to the fault indication, a message will appear in the case of active temper-
ature management, i.e. if the specified temperature limits are exceeded resulting in a
reduction in modulation (function from software version 13.31 and upwards).
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] K1
W 1 = energized, terminals 11 - 14 bridged
0 = de-energized 11 - 14 not bridged
11 | 14
v relis K1 11 1aved
K1 T
Function |State controller K1
1 = energized
0 = de-energized
Inverting
OFF ON
1K Operation without fault, line supply okay 1 0
2K Fault with indication by relay 0 1
4K Exceed Frequency / Speed > setting “Set Internal3” 1 0
20K Fault indication or message for active temperature management 0 1

8.6.3 Input “E1”

1E
El Function

E1 Function

(factory setting) = speed setting by external signal (0 - 10 V / PWM).

For settings via “E1” operates like “D1” as a digital input (see digital inputs /
function).

OFF

El Irvertins

E1 Inverting
Factory setting inverting to “OFF”.
For control with inverted setting signal switch to “ON” (setting signal: 10 - 0 V).

S:;

E1 min.
Value of the input signal at which the controller starts at minimum modulation.
Setting range: 0 - 100 %

El min.
Factory setting: 5 %
E1 max
I Value of the input signal at which the maximum modulation of the controller is reached.
Ei ﬁi:';’U % Setting range: 0 - 100 %

Factory setting: 100 %
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8.6.4

8.6.5

MODBUS communication watchdog
The MODBUS communication watchdog defines the behaviour in case of a communication fault.

Watchdog Time

B If the device receives no message in the time window, a definable function is executed.

Wat.chdos Tiﬁ;__

Watchdog time in seconds.
Setting range: 0 - 255 sec.
Factory setting: 0 sec. = off
Watchdog Mode

n Watchdog Mode:

Wat.ch j-:-s'-Jm-:-- e 0: No function (default) = OFF from FW 13
1: Fault (K1 function, h15) in case of communication fault (WDT)
2: Constant speed 1 * in case of communication fault (WDT)
3: Fault + constant speed 1 * in case of communication fault (WDT)
4: Fault by E1 Fault ** (only ECblue)
5: Constant speed 1 by E1 Fault (only ECblue)
6: Fault constant speed 1 in case of E1 fault (only ECblue)
* in this condition it is possible by digital input function 5, 6 or digital control function to
change between the constant speeds (Holding register h4).
** E1 fault is triggered when E1 falls below E1 min x 0.5. E1 fault is cancelled when E1
rises above E1 min x 0.9.
Networking via MODBUS

It is possible to network several devices with each other. The device uses the MODBUS-RTU as the
protocol for the RS-485 interface.

o4l

BUS Address

Bus Address
The device address is factory set to the highest available MODBUS address: 247.
Setting range MODBUS Address: 1 - 247.

{3200

Corm. Baudrale

UART Baudrate

Setting transfer rate

Valid values: 4800, 9600, 19200, 38400
Factory setting: 19200

lllegal value: 115200

UART Mode

Setting transfer format

Valid values: 801, 8N1, 8E1
Factory setting: 8E1

Information

If it is attempted to change the baud rate to an impermissible value (e.g. 115200), the following
exception code will be sent back: [Exception Code 3: lllegal Data Value].
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8.7 Menu group “Motor Setup”

Motor Setup
Motor Setur
1Cnn
I 5'_’ U rem Rated speed
Raled Speed
MotorRatedCurr. * The following controller presettings are dependent on the
53 respective motor design and are only shown for information.
Mot or Bt i A * Rated speed
S » MotorRatedCurr.
Rampup time ¢ Rotat. Direction
51'.'  Value motorheating
U Sen

RamPur Line

ES{} ==

RamFdown Lins

Rampdown time

Rotat. Direction

Chl
Rollins direct.
Value motorheating
r
SU %
Motorheat. valus
Suppressioni
OFF
u
SuFFressionl
Range1 min.

nr
Iy rem
1 mi

Rarise FiiFi.

Range1 max.

nnr
U rem
Ran=ees 1 max.
Suppression2
n
OFF
SuFFression?
Range2 min.
nn
L{LJLJ FFF
Rarnss 2 min.
Range2 max.
nn
E;LJLJ FFR
Rarnss 2 max.
Suppression3

OFF

AuFFression®

L-BAL-F055D-GB 2044 Index 005
38/53 ZIEHL-ABEGG



Assembly instructions ECblue Programming by hand held terminal A-G-247NW

Range3 max.

Range3 max.

Ranse 3 max.

8.7.1 Setting for Rampup time and Rampdown time
By separate menus for Rampup time and Rampdown time an adjustment is possible to individual
system conditions.
This function is switched behind the actual controller function.

Rampup time
5!‘.‘ Time setting in which the automatic controller output from 0 % to 100 % rises.
U sec Setting range: 0...250 sec.
Factory setting depending on motor

RarFurF Lims

Rampdown time
55 Time setting in which the automatic controller output from 100 % to 0 % reduces.
Pampdomn Line === | |Setting range: 0...250 sec.

Factory setting depending on motor

09.05.2007
v_hochlaufzeit_ruecklaufzeit vsd

1
1 3
0..100 % |
> e |
I 4
2
external Signal
Setting
Rampup time
Rampdown time

A WON =
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8.7.2

Suppression of speeds

Suppression of up to three speed ranges.

Under certain circumstances, it is possible to prevent disturbing noises that can arise at certain
speeds due to resonances.

Example for suppression of 2 ranges (Idealized principle diagram)

TOXIn>

A
A

100 %

50 %

i < 35 % max Setting depending on device type
1 15 % min in- 9
in: %, Hz, rpm
i A{ p
1 © ausbionding.prz.vsd
T T T >
0% 50 % 100 % |p
| 1
S - R — P

Brake control
Setpoint
Pband

Speed controller: setting signal
P-controller: control deviation

afl

SuFFressiond

Suppression active = “ON”

Setting for “Range1 min.”

1nn Setting range: “0” - “Range 1 max.”
Iy renm
Ranes 1 min.
Setting for “Range1 max.”
E—)nn Setting range: “Range 1 max.” - “Rated speed”
Ul rem

Rarnzs 1 max.

OFF

SuUFFression?

Identical procedures for Suppression2 and Suppression3, as far as desired
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8.8 Diagnostics menu
The diagnostics menu supplies information about the momentary operating condition of the device.

Diagnostic

Diasrostic

IGBT temp.
33 ,.' Display of the internal temperature of the power semiconductor.
. *C

IGET TerF.

Inside Temp.
L,lg ,.' Display of electronics internal temperature.
. °C

Inside TerF.

MCU Temp.
__‘))5 ,.' Display of the internal temperature of the microcontroller.
. *C
MCU Tere.
E1 Input
n no function
u o=
El inFul
DC-Voltage
L[na DC-link voltage constant approx. 400 V.
u u
DC Ualtase
Line voltage
ocq
Mains
Stateflags
Stateflasas
Faultflags
r
u
Fauliflasss
PIN-Accesslevel
L] Momentarily adjusted PIN-Accesslevel (& Controller Setup).

Accessleusl

8.9 Display and query of events and malfunctions

Events
Events
The event memory is read out after pressing the P key.
Feadins. ..
Beispiel: keine vorliegenden Stérungen
B = no entry = no event in the memory
ErFty

L-BAL-F055D-GB 2044 Index 005
41/53 ZIEHL-ABEGG



Assembly instructions ECblue

Diagnostics / Faults

g

Lire fault

Example line fault
Position 1 = latest event

The last 10 (1 - 10) events are saved. The desired position can be selected with
the ¥+ A keys.
19 = number of all previous faults

An error message appears alternately with the actual value display (& Diagnostic faults).

9 Diagnostics / Faults

9.1

Trouble shooting

Type of error

Possible cause

Adjustment

Fan does not run
(anymore)

No line voltage
Line failure
Under - or overvoltage

Check line voltage

Earth fault

Check motor connection and line voltage

Short circuit winding

Replace fan

Thermal motor protection has trig-
gered (motor is overheated)

Check for free air passages; remove foreign bodies if necessary
see "Impeller blocked or dirty"

Check temperature of supply air

Check voltage

Impeller blocked or dirty

- Switch off power to the motor and secure against switching back on
- Check safe isolation from supply

- Remove safety grille

- Remove foreign bodies or soiling

- Remount the safety grille

- Further procedure as in the chapter “Start-up”

Fan will not start

Temperature too low for bearing
grease

Insert bearing with cold greasing

Air stream wrong direction

(Motor turns in wrong direction at
high speed)

Check air stream
(see behaviour in rotation by air current in reverse direction)

see "Fan does not run"

Fan turns too slowly

Impeller / blade scrapes / brushes

When indicated, clear foreign bodies/dirt from the fan

Active temperature management
effective

(Motor or electronics overheated)

Check for free air passages; remove foreign bodies if necessary
see "Impeller blocked or dirty"

Check temperature of supply air

Check installation space (air speed over heat sink)

Air flow to low

Fan turns too slowly

see "Fan turns too slowly"

Airways blocked

Check for free air passages (supply/exhaust air vents, filters)
see "Impeller blocked or dirty"

Pressure loss different to planned

Check fan selection

Vibrations

Imbalance

Check blades for damage, soiling or ice (see "Impeller blocked or
dirty")

No or wrong vibration dampers
(only in radial)

Install correct vibration dampers

Unusual noises

Bearing damaged / worn

Change bearings
In motor size 055%(Z” / “B” at cross flow) and 072 (O) change the fan.

Impeller / blade scrapes / brushes

When indicated clear foreign bodies / dirt from the fan (see "Impeller
blocked or dirty")

Operation beyond stall point
(for axial fans)

Check for free air passages (supply/exhaust air vents, filters)

Wrong overlap on nozzle
(for centrifugal fans)

Observe the installation instructions
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9.2 Status output with flashing code

Status LED in the lid of the terminal compartment.
Output A1 Status Out OC & Electrical installation.

*OFF\

ON

1x

ZXI-:I-:I-:-:-:-:-:-:-ZI

3x

4X_:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:I

SXI-:I-:-:-:-:-:-:-:-:-:-:-:-:I

(P = — N S—" |

23042012
v_flash_explain_1_xVSD

interrupted

LED Code Relays K1* Cause Reaction of Controller
Explanation Adjustment
Line voltage available?
OFF de-energized, 11 - 14 No line voltage Unit switch OFF and automatically ON

when the voltage has been restored

energized, 11 - 14

interrupted

ON bridged Normal operation without fault
. No enable = OFF Switch-off
energized, 11 - 14 . Wqr (DY igital input or Bus
1x bridged Terminals “D1” - “10 V” (Digital In 1) not &~digital inpu
bridged or switch off by Bus.
Temperature management active With a drOp in temperature the modulation
The device has an active temperature man- |1S€8 again llinear.
agement to protect it from damage due to Check installation of the device and COOling
too high inside temperatures. In case ofa  |of the controller.
energized, 11 - 14 tempera.ture_ rise above.the fixed limits, the
2x bridged modulation is reduced linearly. To prevent
the complete system being switched off ex-
ternally (in this operation permissible for the
controller) in case of reduced operation due
to too high an internal temperature, no fault
message is sent via the relay.
) HALL-IC ) ) The controller switches the motor off. Auto-
3x Qe-energlzed, 11 - 14 |Incorrect S|gngl from the Hall-ICs, error in matic restart if no faults are recognised.
interrupted the commutation. Replace fan / motor
Internal plug connection faulty.
Motor blocked EC-Controller switches off, renewed attempt
If after 8 seconds of commutation no speed |to start after about 2.5 sec.
de-energized, 11 - 14 |is measured > 0, the fault “Motor blocked" is | Final shutoff, when fourth starting test fails.
Sx interrupted released. It is then necessary to have a reset by dis-
connecting the line voltage.
Check if motor is freely rotatable.
IGBT Fault EC-Controller switches off, renewed attempt
Short circuit to earth or short circuit of the  |to start after about 60 sec. &= Code 9.
) motor winding. Final shutoff, if - following a second starting
6x de-energized, 11 - 14 test — a second fault detection is detected
interrupted within a period of 60 seconds.
It is then necessary to have a reset by dis-
connecting the line voltage.
Intermediate undervoltage If the DC-link voltage rises above the limit
If the DC-link voltage drops below a speci- |within 75 seconds, then the cotroller will
7% de-energized, 11 - 14 |fied limit the device will switch off. attempt to start.

Should the DC-link voltage stay for more
than 75 seconds below the limit, the device
will switch off with a fault message.
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interrupted

Reason for excessively high input voltage or
alternator motor operation.

LED Code Relays K1* Cause Reaction of Controller
Explanation Adjustment
Intermediate overvoltage If the DC-link voltage drops below the limit
If the DC-link voltage increases above a within 75 seconds, then the cotroller will
8 x de-energized, 11 - 14 |specified limit, the motor will switch off. attempt to start.

Should the DC-link voltage stay above the
limit for more than 75 seconds, the device
will switch off with a fault message.

energized, 11 - 14

IGBT cooling down period
IGBT cooling down period for approx.

IGBT cooling down period for approx.
60 sec.

interrupted

perature.

9x bridged g?nilezhutoﬁ after 2 cooling-off intervals & Final shutoff after 2 cooling-off intervals &=
Code 6 Code 6.
Error motor start If it is possible to start the motor in the
If a starting command is given (enable avail- target direction of rotation after the error
able and Setpoint > 0) and the motor does | message, the error message will disappear
not start to turn in the correct direction within |Should a voltage interruption occur in the
de-energized, 11 - 14 |5 minutes, then an error message willap- | meantime, the time taken up to the switch
11 x interrupted pear. off will begin again.
Check if motor is freely rotatable.
Check if the fan is driven in reverse direction
by an air stream (&= Behaviour in rotation
by air current in reverse direction).
Line voltage too low If the line voltage rises above a specified
If the DC-link voltage drops below a speci- |limit within 75 seconds, then the controller
de-energized, 11 - 14 (fied limit the device will switch off. will attempt to start.
12x interrupted Should the line voltage stay below the
specified limit for more than 75 seconds, the
device will switch off with an error message.
Line voltage too high If the line voltage drops below the specified
Cause to high input voltage limit within 75 seconds, then the controller
13 x de-energized, 11 - 14 |If the line voltage increases above a speci- | Will attempt Fo start.
interrupted fied limit, the motor will switch off. Should the line voltage stay above the
specified limit for more than 75 seconds, the
device will switch off with an error message.
Error peak current After a switch off the controller waits for
If the motor current increases above the 5 seconds then the controller attempt a
specified limit (even in a short time-frame)  |start.
de-energized, 11 - 14 |the device will switch-off. Arises within 60 sec. in series 5 further dis-
14 x interrupted connections a final switch off with fault indi-
cation follows.
Should no further switch off be exceeded in
60 sec. the counter will be reset.
Temperature alarm Controller switches off motor. Automatic re-
17 x de-energized, 11 - 14 |Excess of the max. permissible inside tem-  |starting after cooling down.

Check installation of the device and cooling
of the controller.

* K1: programmed function at factory: Fault indication not inverted
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9.3

Brake function and behaviour in rotation by air current
At applied line voltage, enable and a setting signal above "0", the speed control is active and the
speed is stable even under load fluctuations.

If the motor is not controlled with line voltage applied, i.e. without enable or with enable with setting
signal "0", the brake function becomes active to hold the motor until start (holding brake).

e If the line voltage is switched on whilst the fan is rotating in reverse (wrong turning direction), this is
decelerated and started in the correct turning direction at a setting signal above "0". To protect the
electronics against too high braking current, this function is partly (fan-dependent) only possible up
to a certain speed value.

e The braking function also becomes active to bring the fan to a standstill when this is driven with a
speed below 100 min™ (without control). At speeds above 100 min™' the motor control does not
intervene.

e When driven in correct direction of rotation and with enable with a setting signal above "0", the
motor is started whilst the fan is rotating.

Behaviour in strong drive in reverse direction (e.g. suction)

The braking effect with applied line voltage is limited, strong reverse acting forces can lead to
rotational movement despite the holding brake.

From a certain level (fan-dependent) it is no longer possible to start the fan in the correct turning
direction (=> message: Fault motor start). Further start attempts follow; the error message disappears
if start is successful.

Information

¢ Do not switch off the line voltage so that the braking function can prevent rotation of the fan in
reverse (wrong) direction and safe starting is possible.

¢ |f the application requires safe starting after switching on the line voltage, too strong an air current
(suction effect) in reverse direction must be prevented by suitable measures.

e Special settings are possible which can lead to deviations from the above functional description.

Service work

Repairs / maintenance

Attention!

¢ Please read the Safety instructions chapter before working on the fan!

e Before working on the fan, this must be disconnected from the power supply and secured against
switching back on!

¢ No maintenance work at running fan!

¢ Allow maintenance work to be carried out by trained specialists only.

¢ Any faults detected in the electric system/modules/operating equipment must be corrected
immediately. If these faults are not corrected, the device/system is potentially very dangerous. The
device/system must therefore not be operated when it is faulty.

e Wear safety clothing / shoes and cut-resistant safety gloves when handling.

¢ Please observe the safety regulations and the worker’s protection rules by all maintenance and
service work (EN 50 110, IEC 364).

e Fuses must always be only replaced; never repaired or bridged. The specifications for the maximum
series fuse must always be adhered to (see Technical data). Only fuses cited in the electrical circuit
diagram may be used.

e Generator operation can produce dangerous voltages (see safety instructions)!

e Keep the airways of the fan free - danger because of objects dropping out!

e Watch out for vibration free motion!

e The impeller is subject to natural wear depending on the area of application and the conveying
medium. Deposits on the impeller can lead to imbalance and damage (danger of permanent
fracture). The impeller can burst!

e |f highly aggressive media for which the product is not suited are conveyed, the severe corrosion
may result in the impeller breaking. Any impellers corroded in this way must be replaced
immediately.

L-BAL-FO55D-GB 2044 Index 005
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Deposits on the motor, particularly on the cooling vanes and in recesses on the rotor, can lead to
reduced cooling performance and the motor switching off prematurely. For this reason, remove
deposits quickly (see chapter: Cleaning).

Maintenance interval in accordance with the degree of contamination of the impeller!

Check the fan at regular intervals (recommendation: every 6 months) for mechanical oscillations.
Observe the limits specified in ISO 14694 and, if they are exceeded, implement remedial measures
(e.g. rebalancing by specialist staff).

Check the impeller, in particular the weld-seams, for possible cracks.

Repair, e.g. by welding is prohibited!

Bolted-on impellers and/or wings may only be replaced by authorised ZIEHL-ABEGG SE staff. The
manufacturer shall not be liable for damage caused through improper repair work.

Please consult our service department with regard to changing the bearing as for all other damage
(e.g. to the coil).

Regular inspection and possibly cleaning is necessary to prevent imbalance and blockage of the
drain holes due to ingress of dirt.

When opening cable glands on the fan / motor, check the condition of the threaded connections and
seals. Always replace defective or brittle threaded connections and seals.

Information
Confirmation number for inquiries or in service cases see rating plate.

1 State the additionally engraved confirmation number (available depending on the motor build) if the
rating plate is no longer legible. This can be found under the affixed rating plate or on the stator flange

(in external rotor motors) depending on the motor size.

10.2 Cleaning

Danger due to electric current
Voltage supply for motor must be interrupted and secured against restoration!

Clean the fans's flow area.

Attention!

Do not use any aggressive, paint solvent cleaning agents when cleaning.

Make sure that no water gets inside the motor and the electronics (e.g. by direct contact with seals
or motor openings), observe protection class (IP).

The drain holes (if available) corresponding to the installation position must be checked for free
passage.

In case of improper cleaning work, no warranty is assumed regarding corrosion formation / paint
adhesion for unpainted / painted fans.

To avoid accumulation of moisture in the motor, the fan must be operated for at least 1 hour at 80%
to 100 % of the maximum speed before the cleaning process!

After the cleaning process, the fan must be operated for at least 2 hours at 80 to 100 % of the
maximum speed for drying purposes!
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Enclosure

11 Enclosure

11.1 Technical data

Line voltage*
(see rating plate)

1~200...277 V, 50/60 Hz

1~100...130 V, 50/60 Hz

DC 110V, voltage range 110...400 V (+/- 2 %)

Maximal line fuse** 16 A
Max. load limit integral of cut-in current ap- 2.0 A%s
prox.

Switching Freq. 16 kHz

Analogue input “E1”

Input resistance: R; > 100 kQ
Specification speed setting signal PWM
Voltage: 15...28 VDC

Switching Frequency: 1...10 kHz
On-off ratio: 0...100 %

Voltage supply for external devices

+10V (-2 %), lmax 50 mA (short-circuit-proof)

Digital input “D1”

Input resistance: R; approx. 2 kQ
Voltage range high level: 7.1...19 V DC
Voltage range low level: 0....2.7 V DC

Open-Collector output “A1”

Imax: 20 mA
Uce max: 30V DC

Duty type of motor/fan

Continuous operation with occasional starts (S1) according to DIN EN 60034-
1:2011-02.

Occasional starting between -35 °C and -25 °C is permissible.

Continuous operation below -25 °C only with special bearings for refrigeration
applications on request.

Permissible minimal and maximal ambient
temperature for operation

Please refer to the technical documentation of the product for the minimum and
maximum ambient temperature valid for the respective fan.

Operation below -25 °C as well as partial load operation for refrigeration applica-
tions is only possible with special bearings for refrigeration applications on re-
quest. If special bearings for refrigeration applications are installed in the fan,
please observe the permissible maximum temperatures in the technical docu-
mentation of the product.

To avoid condensation the drive must be continuously energized due to the
application of heat, with interruptions such that cooling to the point of condensa-
tion does not occur.

Permissible temperature range for storage |-40...+80 °C
and transport
Permissible installation height 0...4000 m amsl

<1000 m: no limitation

> 1000 m: max. permissible input current = current indication rating plate minus
5% /1000 m

> 2000 m: max. permissible line voltage = max. voltage indication rating plate
minus 1.29 % /100 m

Permissible rel. humidity

The motor is released for a relative humidity of 100 % at continental climate
without other ambient influences. Other ambient conditions on request.

Ball-bearings service life

The according to standard calculation methods determined bearing service life
expectation of the motor-integrated ball bearings is mainly determined by the
grease service life F10h and amounts for standard application to approx. 30.000 -
40.000 operating hours. The fan or motor is maintenance-free due to the use of
ball bearings with "lifetime lubrication". Once the grease operating life F10h has
been reached, it may be necessary to replace the bearing. The bearing service
life expectation may change compared to the specified value, if operating con-
ditions such as increased vibrations or shocks, increased or too low temper-
atures, humidity, dirt in the ball bearing or unfavourable control modes are
present. A service life calculation for special applications can be provided on
request.

Electromagnetic compatibility for the stand-
ard voltage 230 /400 V according to IEC
60038

Interference emission EN 61000-6-3 (domestic household applications)

Interference immunity EN 61000-6-2 (industrial applications)
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Harmonics current

Active power factor adjustment for sinusoidal input current (PFC = Power - Factor
- controller), harmonic current in accordance with EN 61000-3-2 are guaranteed.

Contact rating of the internal relay “K1”

AC250V 2A

Max. leakage current according to the de-
fined networks of EN 60990

<3.5mA

dB(A) values

see product catalog

Protection class of motor according to
EN 60529

IP54

* Regarding the mains connection, these devices are to be classified as category “C2” devices according to the relevant
DIN EN 61800-3. The increased requirements placed on electrical interference > 2 kHz for category “C1” devices are

complied with in addition.

** Max. line fuse on site (line protection fuse) according to EN 60204-1 Classification VDE0113 Part 1 (see also Assembly
instructions / Electrical installation / Voltage supply / Line protection fuse).

For motors with the corresponding quality mark (&= rating plate)

Authorization: FILE No. E347018 UL 1004-1, 1004-3, UL 1004-7;

CAN CSA C22.2 No. 100, No. 77

“ Electronically Protected Motors

For motors with the corresponding quality mark (&= rating plate)
Rated voltage 200 - 250 V, 50/60 Hz

Zulassung REG.-Nr. E418 DIN EN 60335-1 (VDE-0700-1): 2012-10;
Certificate number 40039441 EC 60335-1: 2012

Einbaumotor (Built-in-motor)

REG E418
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11.2 Connection diagram
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E1

Relay output for fault indication (contact rating max. AC 250 V 2 A)

MODBUS (RS-485) interface

Open-Collector output status / tacho (I,.x 20 mA)
Digital input for enable (R; approx. 2 kQ)
Input for speed setting by 0...10 V signal / potentiometer (R; > 100 kQ)

Voltage supply 10 V DC (I,ax 50 mA)

Speed setting by PWM signal (f = 1...10 kHz)

Version with connection cables

EMUN19KO0
24.09.2013
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1.3

EC Declaration of Incorporation - Translation -

(english)
as defined by the EC Machinery Directive 2006/42/EC, ZA8T7-GB 2044 Index 009
Annex Il B

The design of the incomplete machine:

Axial fan DN.., FA.., FB..,FC.., FE..,FF.., FG.., FH.., FL.., FN.., FS.., FT..,, FV.., VN.,, VR.., ZC.., ZF..,
ZG.., ZN..Centrifugal fan ER.., GR.., HR.., RA.,, RD.,, RE.., RF..,, RG..,RH.., RK..,, RM.., RR.,, RZ..,
WR..Cross-flow fan QD.., QG.., QK.., QR.., QT..,

Motor type:

Asynchronous internal or external rotor motor (also with integrated frequency inverter)Electronically
commutated internal or external rotor motor (also with integrated EC controller)

complies with the requirements in Appendix |, Articles 1.1.2, 1.1.5, 1.4.1, 1.5.1 in EG Machinery
Directive 2006/42/EG.

The manufacturer is

ZIEHL-ABEGG SE
Heinz-Ziehl-Strasse
D-74653 Kiinzelsau

The following harmonised standards have been used:

EN 60204-1:2006 + A1:2009 + AC:2010 Safety of machinery; electrical equipment of machines; Part
1: General requirements

EN 1SO 12100:2010 Safety of machinery - General principles for design - Risk
assessment and risk reduction

EN ISO 13857:2008 Safety of machinery; safety distances to prevent danger
zones being reached by the upper limbs

Note: The maintenance of the EN ISO 13857:2008 relates only to

the installed accidental contact protection, provided that it is
part of the scope of delivery.

The specific technical documentation in accordance with Appendix VII B has been written and is
available in its entirety.

The person authorised for compiling the specific technical documentation is: Dr. W. Angelis, address
see above.

The specific documentation will be transmitted to the official authorities on justified request. The
transmission can be electronic, on data carriers or on paper. All industrial property rights remain with
the above-mentioned manufacturer.
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It is prohibited to commission this incomplete machine until it has been secured that the
machine into which it was incorporated complies with the stipulations of the EC Machinery
Directive.

Kinzelsau, 28.10.2020
(location, date of issue)

ZIEHL-ABEGG SE ZIEHL-ABEGG SE

Dr. W. Angelis Dr. D. Kappel

Head of Technics Ventilation Technology Head of Electrical Systems
(name, function) (name, function)

v W %“ég%“& 0. V. _towicf) Mg
(signature) (signature)
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11.4 Index
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11.5 Manufacturer reference C €

Our products are manufactured in accordance with the relevant international regulations. If you have
any questions concerning the use of our products or plan special uses, please contact:

ZIEHL-ABEGG SE
Heinz-Ziehl-StraRe

74653 Kiinzelsau

phone: +49 (0) 7940 16-0
info@ziehl-abegg.de
http://lwww.ziehl-abegg.com

11.6 Service information
If you have any technical questions while commissioning or regarding malfunctions, please contact
our technical support for control systems - ventilation technology.
phone: +49 (0) 7940 16-800
Email: fan-controls-service@ziehl-abegg.de

Our worldwide contacts are available in our subsidiaries for deliveries outside of Germany, see
www.ziehl-abegg.com.
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Safety Instructions for Copeland® brand compressors

Read these safety instructions thoroughly before installation. Failure to comply can result in personal injury. These instructions should be
retained throughout the lifetime of the compressor.

Copeland® brand compressors are intended for installation in systems according to the EC Machines directive. They may be put to service only
if they have been installed in these systems according to instructions and conform to the corresponding provisions of legislation.

Safety statements

« Refrigerant compressors must be employed only for their intended use.

+ Only qualified and authorized HVAC or refrigeration personnel are permitted to install, commission and maintain this equipment.
« Electrical connections must be made by qualified electrical personnel.

« All valid safety standards for connecting electrical and refrigeration equipment must be observed.

Use personal safety equipment. Safety goggles, gloves, protective clothing, safety
N boots and hard hats should be worn where necessary.

General instructions

WARNING

Risk of collapse! Personal injuries! Move compressors only with appropriate
mechanical or handling equipment according to weight. Keep in the upright position.
Stack pallets on top of each other when not exceeding 300 kg, max. 3 high for storage
and 2 high for transport. Do not stack single boxes on top of each other. Keep the
packaging dry at all times.

Rapid release of pressurised gas! Personal injuries! Compressors are factory charged
with pressurised dry air to between 1.35 and 1.5 bar to ensure no ingress of air or moisture
during transit. Pressure must be safely reduced prior to fully opening connections or
removing blanking components.

System breakdown! Personal injuries! Systems without a full charge or with the service
valves closed should be electrically locked/tagged if left unattended. Only approved
refrigerants and refrigeration oils must be used.

High pressure! Injury to skin and eyes possible! Be careful when opening connections
on a pressurized item.

High pressure! Personal injuries! Use of safety relief valves according to EN 378 is
mandatory. Consider personal safety requirements and refer to test pressures prior to
test.

WARNING
Conductor cables! Electrical shock! Shut off the power supply and remove all of the
fuses before working on the electrics.

WARNING

Diesel effect! Compressor destruction! The mixture of air and oil at high temperature
can lead to an explosion. Avoid operating with air.

System explosion! Personal injuries! Do not use other industrial gases.

Explosive flame! Burning! Oil-refrigerant mixtures are highly flammable. Remove all
refrigerant before opening the system. Avoid working with an unshielded flame in a
refrigerant charged system.

WARNING

High surface temperature! Burning! Do not touch the compressor or pipe-work until
it has cooled down. Ensure that other materials in the area of the compressor do not get
in touch with it.

Low surface temperatures! Frostbite! Do not touch any surface or pipe-work of the
compressor until they are at room temperature.




Assembly Instructions for Copeland Scroll™ compressors

These Assembly Instructions deal with all single Copeland Scroll™ compressors. These instructions are intended to enable users to ensure the
safe installation, starting, operation and maintenance of Copeland Scroll™ compressors. They are not intended to replace the system expertise
available from system manufacturers.

1 Product description

1.1 Qualified refrigerants and oils

Models Refrigerants Copeland® Brand Standard oils Servicing oils
/P, ZPD R410A Emkarate RL32 3MAF
ZR, ZH R407C, R134a
ZRD, ZH..KVE R407C Embkarate RL32 3MAF Emkarate RL32 3MAF
7B, 75, 7F R404A, R507, R407A/C/F, R134a Mobil Arctic 22CC
ZBD, ZFD R404A, R407F
Z0,Z0D R744 Emkarate RL68 HB Emkarate RL68 HB

Table 1: Qualified refrigerants and oils

1.2 Application limits

For the application envelopes please refer to Copeland® Brand Products Selection Software on www.emersonclimate.eu.

2 Installation

2.1 Compressor handling

2.1.1 Transport and storage

WARNING

Risk of collapse! Personal injuries! Move compressors only with appropriate
mechanical or handling equipment according to weight. Keep in the upright position.
Stack pallets on top of each other when not exceeding 300 kg. Do not stack single boxes
on top of each other. Keep the packaging dry at all times.

Storage
3 max.
300 K i
9 Transport Single
| . Box
2 4
| .
/ N\
1 1
N =
Figure 1
2.1.2 Positioning and securing
IMPORTANT
Handling damage! Compressor malfunction! Only use the lifting eyes whenever the
compressor requires positioning. Using discharge or suction connections for lifting may
— cause damage or leaks.

If possible, the compressor should be kept vertical during handling. The discharge connection plug should be removed first before pulling
the suction connection plug to allow the dry air pressure inside the compressor to escape. Pulling the plugs in this sequence prevents oil mist
from coating the suction tube making brazing difficult. The copper-coated steel suction tube should be cleaned before brazing. No object, eg,
a swaging tool should be inserted deeper than 51 mm into the suction tube or it might damage the suction screen and motor.

3



2.1.3 Installation location
Ensure the compressors are installed on a solid level base.
2.1.4 Mounting parts

Four vibration absorber grommets are usually supplied with each compressor. They dampen the start-up surge of the compressor and
minimise sound and vibration transmission to the compressor base during operation. The metal sleeve inside is a guide designed to hold
the grommet in place. It is not designed as a load-bearing member, and application of excessive torque to the bolts can crush the sleeve. Its
inner diameter is approximately 8.5 mm to fit, eg, an M8 screw. The mounting torque should be 13 + 1 Nm. It is critically important that the
grommet is not compressed.

NOTE: For information about the mounting parts, please refer to Technical Information C7.11.2 “Scroll Mounting Parts” available on
www.emersonclimate.eu.

2.2 Brazing procedure

IMPORTANT

Blockage! Compressor breakdown! Maintain a flow of oxygen-free nitrogen through

the system at very low pressure during brazing. Nitrogen displaces the air and prevents

the formation of copper oxides in the system. If allowed to form, the copper oxide

material can later be swept through the system and block screens such as those
- protecting capillary tubes, thermal expansion valves, and accumulator oil return holes.

Contamination or moisture! Bearing failure! Do not remove the plugs until the
compressor is set into the unit. This minimises any entry of contaminants and moisture.

S Vot Vo

Copeland Scroll™ compressors have copper-plated steel suction and discharge
T tubes. These tubes are far more robust and less prone to leaks than copper tubes.
Due to the different thermal properties of steel and copper, brazing procedures
may have to be changed from those commonly used.

Figure 2 shows the proper procedures for brazing the suction and discharge
lines to a Scroll compressor.

Figure 2: Suction tube brazing

+ The copper-coated steel tubes on Scroll compressors can be brazed in approximately the same manner as any copper tube.
Recommended brazing materials: any silfos material is recommended, preferably with a minimum of 5% silver. However, 0% silver is
acceptable.

- Be sure tube fitting inner diameter and tube outer diameter are clean prior to assembly.

+ Using a double-tipped torch, apply heat in area 1.

« As the tube approaches brazing temperature, move the torch flame to area 2.

» Heat area 2 until braze temperature is attained, moving the torch up and down and rotating around the tube as necessary to heat the
tube evenly. Add braze material to the joint while moving the torch around the joint to flow braze material around the circumference.

- After the braze material flows around the joint, move the torch to heat area 3. This will draw the braze material down into the joint.

+ The time spent heating area 3 should be minimal. As with any brazed joint, overheating may be detrimental to the final result.

To disconnect:
- Heat joint areas 2 and 3 slowly and uniformly until the braze material softens and the tube can be pulled out of the fitting.

To reconnect:
« Recommended brazing materials: Silfos with minimum 5% silver or silver braze used on other compressors. Due to the different thermal
properties of steel and copper, brazing procedures may have to be changed from those commonly used.

NOTE: Since the discharge stub contains a check valve, care must be taken not to overheat it to prevent brazing material to flow
into it.



2.3 Shut-off valves and adaptors

CAUTION

Leaking system! System breakdown! It is strongly recommended to periodically re-
torque all pipe and fixing connections to the original setting after the system has been

put into operation.

Figure 3

Copeland Scroll™ compressors are delivered with brazing or Rotalock connections. There are options to fit either Rotalock valves, Rotalock

Z.8.11.00

adaptors or just make brazing connections.

Torque [Nm]
Rotalock 3/4"-16UNF 40-50
Rotalock 1"-14UNF 70-80
Rotalock 1"1/4-12UNF 110-135
Rotalock 1"3/4-12UNF 135-160
Rotalock 2"1/4-12UNF 165-190

Table 2

3 Electrical connection

NOTE: More information concerning adaptors and shut-off

valves can be found in the “Spare parts list".

3.1 General recommendations

The compressor terminal box has a wiring diagram on the inside of its cover. Before connecting the compressor, ensure the supply voltage,

the phases and the frequency match the nameplate data.

3.2 Electrical installation

Recommended wiring diagrams (power circuit and control circuit) are shown on pages 11 and 12.

NOTE: For AC and HP applications, we recommend using a K2 contactor for the safety chain in order to comply with EN 60335.

Single-phase Three-phase Three-phase TW*
PF* TF* with INT69SC2 with INT69SCY2
Power circuit Figure 5 Figure 6 Figure 7
Control circuit Figures 9/10 Figure 11 Figure 12

Table 3

Single-phase compressors are connected to the Common (C), Start (S) and Run (R) connections. Three-phase compressors are connected to

theT1,T2 and T3 connections (see Figure 8).




3.3 Crankcase heater

IMPORTANT
Oil dilution! Bearing malfunction! Turn the crankcase heater on 12 hours before
starting the compressor.

A crankcase heater is used to prevent refrigerant migrating into the shell during standstill periods. Due to the Copeland scroll’s inherent ability
to handle liquid refrigerant in flooded conditions a crankcase heater is not required when the system charge does not exceed the charge limits
shown in Table 4.

A crankcase heater is always required with ZO compressors.

Model
Refrigerant Charge Limit
Medium Temperature Low Temperature A/C Heat Pump
ZR18K* 2.7kg
ZB15K* to ZB26K* " " ZH15K* to ZH26K*
7521K* 10 Z526K* ZFO6K 0 ZFTIK ZHOOKVE 36kg
ZB30K* to ZB45K* N N ZR22K* to ZR81K* ZH30K* to ZH45K*
ZS30K* to ZS45K* ZF13K7& ZF18K ZP24K* to ZP83K* ZH13KVE to ZH18KVE 45kg
ZR94K* to ZR190K* 70k
ZP24K* to ZP91K* UKg
ZB56K* to ZB11M* N M
ZB50K* to ZB114K* ZF24K* to ZF48K* ZﬁgiESEtt%ZZFIL]SI\KA\/E 75kg
ZS56K* to ZS11M*
ZB220K* ZR250K* & ZP235K* 11.3kg
ZR310K* to ZR380K*
ZP295K* to ZP385K* 136kg
ZPA485K* 16.0 kg

Table 4

If a crankcase heater is fitted it is recommended that the heater be turned on
for a minimum of 12 hours prior to starting the compressor. This will prevent oil
dilution and bearing stress on initial start up. The crankcase heater must remain
energised during compressor off cycles.

The crankcase heater must be mounted below the oil schraeder valve located on
the bottom shell.

Figure 4



3.4 Pressure safety controls

High-pressure and low-pressure cut-outs with a manual reset feature for the highest level of system protection are recommended. Required
setting points are given in Table 5 below:

HP LP
bar(g) bar(g)
ZB, ZBD
26
Zs
0.3 (R404A), 0.0 (R22), 1.5
45 28 (R134a)
ZFD 0.3 (R404A)
ZH 0.5 (R407C), 0.0 (R134a)
ZR 2-0.5%(R4070), 2.3 (R134a),
788 2.8 (R22)
ZRD 2-05%
ZP, ZPD 44 -2
43
Z0,Z0D 58

* Recommendation for use in heat pump system

Table 5

3.5 Motor protection
The motor protection system is identified by the centre letter in the motor code:

« “F" for conventional inherent internal line break motor protection
« “W" for electronic motor protection system.

3.6 Discharge temperature protection

Internal discharge temperatures reached under some extreme operating conditions (such as loss of refrigerant injection charge or extremely
high compression ratio) could cause compressor damage.

Table 6 hereunder describes the various discharge temperature protection devices available on Scroll compressors.

Additionnal information about discharge temperature protection is avaible in the Application Guidelines.

ZR ZP ZB ZF zs ZH Z0
Internal thermo-protection ZR18K* to ZP24K* to ZB15K* to
“Klixon” ZR81K* ZP83K* ZB45K*
Internal thermo-protection ZR94K* to ZP90K* to ZB50K* to
“ASTP” ZR190K* ZP182K* ZB114K*

Internal thermistor +
Electronic module

External Thermostat ZRD/ ZRH ZPD ZBD / ZBH Only TF.. or PF. All
NTC Sensor ZRD ZPD Z/BD ZFD All

Only motor version TW..

Table 6: Discharge temperature protection devices

3.7 High-potential testing

WARNING
Conductor cables! Electrical shock! Shut off power supply before highpotential testing.

CAUTION
Internal arcing! Motor destruction! Do not carry out high-voltage or insulation tests if
the compressor housing is under vacuum.



Emerson Climate Technologies subjects all Scroll compressors to a high-voltage test after final assembly. Each motor phase winding is tested,
according to EN 0530 or VDE 0530 part 1, at a differential voltage of 1000V plus twice the nominal voltage. Since high-voltage tests lead to
premature ageing of the winding insulation further additional tests of that nature are not recommended.

If it has to be done for any reason, a lower voltage must be used. Disconnect all electronic devices, eg, motor protection module, fan speed
control, etc prior to testing.

4 Starting up & operation

WARNING
Diesel effect! Compressor destruction! The mixture of air and oil at high temperature
can lead to an explosion. Avoid operating with air.

IMPORTANT

Oil dilution! Bearing malfunction! Turn the crankcase heater on 12 hours before
starting the compressor.

—

4.1 Strength pressure test

The compressor has been strength-tested in the factory. It is not necessary for the customer to strength- or leak-test the compressor again
although the compressor will normally be exposed to the testing made as part of system testing.

4.2 Tightness/pressure test
WARNING

High pressure! Personal injuries! Consider personal safety requirements and refer to
test pressures prior to test.

WARNING
System explosion! Personal injuries! DO NOT USE other industrial gases.

CAUTION
System contamination! Bearing malfunction! Use only dry nitrogen or dried air for
pressure testing.

If using dry air do not include the compressor in the pressure test — isolate it first. Never add refrigerant to the test gas (as leak indicator).

4.3 System evacuation

Before the installation is put into commission, it has to be evacuated with a vacuum pump. Proper evacuation reduces residual moisture to
50 ppm. During the initial procedure, suction and discharge shut-off valves on the compressor remain closed. The installation of adequately
sized access valves at the furthest point from the compressor in the suction and liquid lines is advisable.



4.4 Charging procedure

CAUTION

Low suction pressure operation! Compressor damage! Do not operate with a
restricted suction. Do not operate with the low-pressure cut-out bridged. Do not operate
compressor without enough system charge to maintain at least 0.5 bar suction pressure.
Allowing pressure to drop below 0.5 bar for more than a few seconds may overheat
scrolls and cause early drive bearing damage.

The system should be liquid-charged through the liquid-receiver shut-off valve or through a valve in the liquid line. The use of a filter drier in
the charging line is highly recommended. Because scrolls have discharge check valves, systems should be liquid-charged on both the high
and low sides simultaneously to ensure a positive refrigerant pressure is present in the compressor before it runs. The majority of the charge
should be placed in the high side of the system to prevent bearing washout during first-time start on the assembly line.

4.5 Preliminary checks - Pre-starting

Discuss details of the installation with the installer. If possible, obtain drawings, wiring diagrams, etc. It is ideal to use a check-list but always
check the following:

« Visual check of the electrics, wiring, fuses etc

« Visual check of the plant for leaks, loose fittings such as TXV bulbs etc

» Compressor oil level

- Calibration of HP & LP switches and any pressure actuated valves

«+ Check setting and operation of all safety features and protection devices
« All valves in the correct running position

« Pressure and compound gauges fitted

« Correctly charged with refrigerant

« Compressor electrical isolator location & position

4.6 Rotation direction

Scroll compressors, like several other types of compressors, will only compress in one rotational direction. Direction of rotation is not an issue
with single-phase compressors since they will always start and run in the proper direction. Three-phase compressors will rotate in either
direction depending upon phasing of the power to L1, L2 and L3. Since there is a 50/50 chance of connecting power in such a way as to cause
rotation in the reverse direction, it is important to include notices and instructions in appropriate locations on the equipment to ensure
proper rotation direction is achieved when the system is installed and operated.

4.7 Deep vacuum operation

CAUTION
Vacuum operation! Compressor damage! Copeland Scroll™ compressors should never
be used to evacuate a refrigeration or air-conditioning system.

The Scroll compressor can be used to pump down refrigerant in a unit as long as the pressures remain within the operating envelope.
Low suction pressures will result in overheating of the scrolls and permanent damage to the compressor drive bearing. Scroll compressors
incorporate internal low vacuum protection; the floating seal unloads when the pressure ratio exceeds approximately 20:1 for ZS and ZF and
10:1 for ZB, ZH, ZO, ZP and ZR.



5 Maintenance & repair

5.1 Rotalock valves

Rotalock valves should be periodically re-torqued to ensure that leak prevention tightness is maintained.

5.2 Replacing a compressor

CAUTION

Inadequate lubrication! Bearing destruction! Exchange the accumulator after
replacing a compressor with a burned out motor. The accumulator oil return orifice or
screen may be plugged with debris or may become plugged. This will result in starvation
of oil to the new compressor and a second failure.

5.3 Unbrazing system components

WARNING

Explosive flame! Burning! Oil-refrigerant mixtures are highly flammable. Remove all
refrigerant before opening the system. Avoid working with an unshielded flame in a
refrigerant charged system.

6 Dismantling & disposal

10

Removing oil and refrigerant:

» Do not disperse in the environment.

+ Use the correct equipment and method of removal.
- Dispose of oil and refrigerant properly.

- Dispose of compressor properly.



7 Wiring diagrams

7.1 Wiring diagram legend

BT oo Room thermostat
B3...... Discharge gas thermostat
2. Run capacitor

F1,F6 ... Fuses

F3 e HP switch

F4 ... LP switch

K1 ......... Contactor

Q1
T
L1 J:
M
PE- — — —
2 H
L1
Figure 5

TW#* - INT69SCY2

3~, 50/60Hz, 400V

K2...... Recommended contactor compliant w/ EN 60335 AC/HP
K35 .... Current relay (if needed)

Q1 ..... Main switch

R2 ..... Crankcase heater

S1...... Auxiliary switch

Y5...... Solenoid valve for injection (if available)
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North America

8355 E Butherus Drive, Suite 2
Scottsdale, Arizona 85260
1-(602)-699-3766

Europe

Lowry Mill, Lees Street
Manchester M27 6DB
+44 (0)845 873 0660

Middle East

Al Waab Commercial District
Block D1, Salwa Road
P.0.Box: 8697 Doha, Qatar
(+974) 44437980
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