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AH SERIES PACKAGED UNITS

        - DX or Chilled Water Cooling

        - Gas, Electric, Steam or Hot Water Heat 
Models   AH-020 to AH-700
5 to 180 Tons
Refrigerant: R-410A, R-407C, R-22, R-134a 
NOTE:  Prestart-up: Compressors with oil heaters require minimum time or temperature before starting. ( ie: min 8 hrs, min 120 ºF )
Contents
1. Description……………………………………………………………………………….…..  3
        Hazard Identification Information
        Safety Considerations
        Unit Description
        Refrigeration Piping

2. Model Number Description…………………………………………………………………..  8
        Unit Model Number

3. User’s Information…………………………………………………………………………….  9
         DX Package Units

         Hydronic Cooling & Heating

         Gas or Electric Heating

         Multiple Unit Operation

         Condensate Piping

         Normal Thermostat Operation

         Night and Vacancy Operation

         Gas Heating System

         Hot Gas Bypass System
         Filter Sizes

         Cabinet Construction

4. Delivery………………………………………………………………………………………..  14
        Receipt & Inspection

        Storage

5. Installation……………………………………………………………………………………..  15
       General
       Handling
       Heating and Cooling Systems

       Service Clearances

       Setting the Unit

       Electrical

       Standard Control Board

       Optional Control Board

       Thermostat

       Economizer Option

       Lockout Modes

       Condensate Piping

6. Start-Up………………………………………………………………………………………..  26
       General

       Procedures

       Air Balancing

       Controls

       Unit Start-up Checklist

7. Operation & Maintenance…………………………………………………………………..   36
        General

        Planned Maintenance 

        Cooling

        Condenser Fan

        Blower Assembly

        Gas Furnace

        Chilled Water

        Filters

        Cleaning

        Service

8. Pressure-Temperature Chart  ……………………………………………………….…….  40
APPENDICES

Solenoid Valves 200RB/500RB Model

Solenoid Valves 240RA/540RA Model
EK, ADK & BOK Filter Drier Installation Instructions

HMI Moisture Liquid Indicator

PS1 Single High and Low Pressure & PS2 Dual Pressure Refrigeration Controls

P70, P72, P170 Series Controls for High Pressure Applications

B Series Balanced-Port Thermal Expansion Valves Installation & Service Instructions

TRAE+ Balanced Port Thermal Expansion Valve Cage

TX6 Thermo Expansion Valves Technical Data

ASC, ASC2, AM, AH, DM, EB, EM, MM, RM Coils Instruction Sheet

EX4 / EX5 / EX6 / EX7 / EX8 Electrical Control Valves Technical Data

EC3-D7x Digital Superheat Controller with EC3-D72 TCP/IP Communication Instructions

System 350 A350P Electronic Proportional Plus Integral Temperature Control
1. Description
Hazard Identification Information
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WARNING
 Warnings indicate potentially hazardous situations,

 which can result in property damage, severe personal

 injury, or death if not avoided.
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CAUTION
 Cautions indicate potentially hazardous situations,

 which result in personal injury or equipment damage

 if not avoided.
WARNING
Safety Considerations
    Installation and servicing of air-conditioning equipment can be hazardous due to system pressure and electrical components. Only trained and qualified service personnel should install, repair, or service air-conditioning equipment.

    Untrained personnel can perform basic maintenance functions of cleaning coils and filters and replacing filters. All other operations should be performed by trained service personnel. When working on air-conditioning equipment, observe precautions in the literature, tags and labels attached to the unit, and other safety precautions that may apply.

    Follow all safety codes, including UL 1995 (Issued: 2005/02/18  Ed:3  UL Standard for Safety Heating and Cooling Equipment - ) and CSA  C22.2#236 (Issued: 2005/02/01  Ed:3  UL Standard for Safety Heating and Cooling Equipment - ). Wear safety glasses and work gloves. Use quenching cloth for unbrazing operations. Have fire extinguisher available for all brazing operations. 
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WARNING
 Before performing service or maintenance 

 operations on unit, turn off main power switch to unit.

 Electrical shock could cause personal injury.
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       WARNING
 What to do if you smell gas:

1. DO NOT try to light any appliance.

2. DO NOT touch any electrical switch, or use any phone in your building.

3. IMMEDIATELY call your gas supplier from a neighbor’s phone. Follow the gas supplier’s instructions.

4. If you cannot reach your gas supplier, call the fire department.
5. DO NOT try to light any appliance.
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                 WARNING
  DO NOT store or use gasoline or other flammable

  vapors and liquids in the vicinity of this or any other 

  appliance.
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                 WARNING

  Improper installation, adjustment, alteration, service,

  or maintenance can cause injury or property damage.

  Refer to installation instructions provided with the 

  unit, and this manual. For assistance or additional 

  information, consult a qualified installer, service 

  agency, or the gas supplier.
Unit Description

    Figure 1 & 2 shows typical packaged DX cooling unit with the locations of the major components. These figures are for general information only. See the project’s certified submittals for actual specific dimensions and locations. 
    Figure 1: Typical Component Locations 
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    Figure 2: Typical Component Locations 
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Refrigeration Piping

    This Section presents the unit refrigeration piping diagrams (single circuit, dual stage w/ Hot Gas Bypass System ).

    Figure 3: Circuit Schematic
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2. Model Number Description
Unit Model Number

 Model            Nom. Casing       Voltage         Discharge             Cooling                   Heating              Heat       Humidification
                                                                        Location                                                                     Recovery
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AH  -                      -            -            -                         -                -               - 
                    a1    a2    a3             b                     c             d1    d2     d3     d4             e1    e2            f1      f2            g1    g2
a1a2a3: Norminal Casing ( 20=2000CFM, 60=6000CFM, 80=8000CFM, 120=12000CFM, 150=15000CFM, 180=18000CFM, 210=21000CFM, 240=24000CFM, 320=32000CFM, 400=40000CFM, 480=48000CFM, 600=60000CFM, 700=70000CFM )

b: Voltage

    A = 575~600V/3Ø/60HZ, B = 460~480V/3Ø/60HZ, C = 208~230V/3Ø/60HZ, D = 208~230V/1Ø/60HZ, E=120V/1Ø/60HZ
c: Discharge

    T = Top, S = Side, E =End, B =Bottom, AC=Vertical
d1: Refrigerant Type
    A = R410A, B = R407C, C = R-22, D = R-134a

d2: Configuration
    E = Air Cooled Cond. w/ std. DX Coil

    F = Cooling Water Coil 

    DX = DX Coil 
d3: Staging

Circuit & Stage 

    11 = Single Circuit Single Stage
    12 = Single Circuit Dual Stage
    13 = Single Circuit 3 Stage

    14 = Single Circuit 4 Stage

    22 = Dual Circuit 2 Stage

    24 = Dual Circuit 4 Stage

    26 = Dual Circuit 6 Stage

    28 = Dual Circuit 8 Stage

    36 = Three Circuit 6 Stage

    44 = Four Circuit 4 Stage

    48 = Four Circuit 8 Stage
d4: Nominal Tonnage Range of 3 Ton – 180 Ton
e1: Type

    GIDM = Indirect Gas Heat ( 4 - Pass Drum & Tube Heat Exchanger )
    GIDMH = Indirect Gas Heat ( 4 - Pass Drum & Tube Heat Exchanger ), w/High CFM.

    BMA = Direct Gas Heat

    BMAE = Electric Heating Unit
    DIDM = Indirect Gas Heat ( 4 - Pass Drum & Tube Heat Exchanger )

    DIDMH = Indirect Gas Heat ( 4 - Pass Drum & Tube Heat Exchanger ), w/High CFM.
    MTI = Indirect Gas Heat ( Multiple Tube Heat Exchanger)

    HTDM = Indirect Gas Heat ( 2 - Pass Drum & Tube Heat Exchanger )
    SC = Steam Coil

    HW = Hot Water Coil

    EC = Electric Heating Coil

    AC = Air Turnover 
e2: Heating Capacity ( from 20 MBH to 7500 MBH) or Electric Capacity ( from 1 KW to 550 KW )
f1: HP = Heat Pipe, HC = Heat Core, EW = Enthalpy Wheel, RA = Run Around Glycol

f2: Size or Capacity

g1: EH = Electric Humidifier, GH = Gas to Steam Humidifier, CD = Evaporative Humidifier
g2: Capacity

3. User’s Information


 WARNING
 Failure to observe the following instructions may result

 in premature failure of your system, and possible 

 voiding of the warranty.
DX Package Units

    Never cut off the main power supply to the unit, except for complete shutdown.
    Always control the system from the thermostat, or control panel, and never at the main power supply (except in an emergency, or complete shutdown of the system).

    During the cooling season, if the airflow is reduced due to dirty air filters, or other reasons, the cooling coils will get too cold and result in excessive liquid return to the compressor. As the liquid concentration accumulates, oil is washed out of the compressor leaving it starved for lubrication.

    The compressors must be on a minimum of four minutes, and off for a minimum of five minutes. The cycle rate must not exceed eight starts per hour.

    THE COMPRESSOR LIFE WILL BE SERIOUSLY SHORTENED BY RESULTING REDUCED LUBRICATION, AND THE PUMPING OF EXCESS AMOUNTS OF LIQUID OIL AND REFRIGERANT.

Hydronic Cooling and Heating

    Non-compressorized units may contain chilled water and/or hot water coils. Units are provided with internal header connections for field piping. Vent and drain connections can be accessed within the unit.

    Piping is to be run via the piping chase inside the coil compartment, accessible through the coil compartment access door on the front of the unit. Piping to coil header connections must be supported independently of the coil to prevent undue stress from weakening connections over time. Allow adequate flexibility for thermal expansion of the piping.

    Use proper glycol solutions or brines to help prevent coil freezing. Consult the designer or project engineer if you have concerns about lower than normal entering air temperature (typically air temperatures below 40ºF) that could cause coils to freeze.
Gas or Electric Heating

    The system is designed to heat a given amount of air each minute of operation. If the amount of air heated is greatly reduced (approximately 1/3 capacity), the heat exchanger (or heat coil if electric) temperature will increase above acceptable levels, and will result in shut down by a high temperature safety switch incorporated into either the heat exchanger, or the heater area.


WARNING
  GAS HEAT UNITS – If heat shuts off due to safety 
  switch, or gas supply shut off failure, then always

  close manual gas valve to unit prior to any electrical 

  service. Prolonged overheating of the heat exchanger

  will shorten its life.

Multiple Unit Operation

    When several units are used in conditioning the space, and any are combination heating-cooling units, all system thermostat switches must be set at either heating, cooling, or set at ‘OFF’. Do not run part of a system switched to an opposite mode. Cooling only units should be switched to ‘OFF’ at the thermostat during the heating season.
Wiring Diagrams

    A complete set of unit specific wiring diagrams in both ladder and point-to point form are laminated in plastic and affixed to the inside of the service access door.
Condensate Piping

    A drain trap must be connected to the drain connection located on the side or back of the unit. If codes require a condensate drain line, it should be the same pipe size as the drain nipple and should pitch downward for its entire length toward the drain.

    A “P” Trap could be required and supplied by others. An air break should be used with long runs of condensate lines.
Normal Thermostat Operation

For Heating

- Set system switch to ‘HEAT’

- Set fan switch to ‘AUTO’ or ‘ON’

- Set the desired temperature

For Cooling

- Set system switch to ‘COOL’

- Set fan switch to ‘AUTO’ or ‘ON’

Air Circulation
- Set the system switch to ‘OFF’

- Set the fan switch to ‘ON’

System Off
- Set the system switch to ‘OFF’

- Set the fan switch to ‘AUTO’

- Do not change temperature setting

- With these settings the system id shut down, except for the 24-volt control system power, and the compressor crankcase heater (approx. 60W).

Night and Vacancy Operation

    To reduce the operation time during low load periods, it is recommended that the temperature setting be increased by 5 ºF during non-occupied periods of the cooling season in commercial buildings, such as nights and weekends. Decrease the temperature by 10ºF at these times during the heating season.

Gas Heating System

    The heating section is for use with natural gas supply pressure of 7” to 14” w.c. The unit may also utilize propane gas ( If order or after installation of a field conversion kit) with a supply pressure to the valve of 11” to 12” w.c. The rating plate on the furnace must be inspected to make sure the unit is stamped for proper gas. A 1/8” pressure tap should be field supplied by the installer in the piping just ahead of the gas valve. 

    A centrifugal blower that draws in outside air through a protected opening supplies combustion air on MTI model. This induced draft blower introduces the air to the blower tubes, which assures even primary and secondary airflow.

    Gas heating units use high efficiency dimpled heat exchanger, for MTI series, it has multiple tube heat exchanger, for HTDM series, it has 2-pass drum & tube heat exchanger, for GIDM series, it has 4-pass drum & tube heat exchanger. The instruction of all gas heating system units please refer to the relevant operation & installation manual attached.
    Figure 4: Gas Heat Exchangers
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Hot Gas Bypass Systems on DX Units

    Some DX cooling units may contain Modulating Hot Gas Bypass systems as factory installed options.   Piping and valves for this systems will be within the casing of the unit w/ access via a hinged access door.
    The purpose of external hot gas bypass is to prevent coil freeze-up and compressor damage from liquid slugging during periods of low airflow operation, or with low entering air temperatures.

    Hot gas bypass is useful when the air conditioning system is subject to variations in load caused by varying air volume or large proportions of outside air. The hot gas bypass valve meters discharge refrigerant gas to the distributor downstream of the expansion valve, and at the entrance to the evaporator distributor tubes. The quantity of the gas varies to control a constant suction pressure, allowing more gas to flow as suction pressure decreases.

    Hot gas bypass is a standard feature on most ICE models

.

 Figure5: Hot Gas Bypass System

                                                        Hot Gas Bypass Valve
             
[image: image6]
Filter Sizes

    The required filter sizes of unit depend upon the different requirements of each Air Handling unit. 
    Please refer to the rating plate of each unit for information about size and quantity of filters.

Cabinet Construction

    All Air Handling units are insulated with 1” – 1 1/2 “lb, 2” – 1 1/2 “lb, 2” – 3”lb fiber glass insulation.  All cabinet roof, floor and doors use double-wall satin coat steel. 
    Please refer to figure 6 for more details of casing construction.
    Figure 6: High Performance Composite Panel
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4. Delivery

ALL SHIPMENTS ARE F.O.B. THE FACTORY. IT IS THE RESPONSIBILITY OF THE RECEIVING PARTY TO INSPECT THE EQUIPMENT UPON ARRIVAL.

Receipt & Inspection

    The unit should be inspected for damage that may have occurred in transit. Do the following upon receipt: 
1.  Inspect all items for internal, external, and concealed damage before accepting.

2.  Assure carrier is in compliance with Bill of Lading instructions.

    If damage is found:

1.  Note all damage on Bill of Lading immediately:

−
Photograph damage if possible
−
Do not move or discard damaged packaging materials

2.  Call carrier immediately to file a freight claim, and to schedule a freight inspection

3.  When damage is repairable, contact ICE Western for replacement parts 

4.  With permission of carrier, make the repairs

5.  Stay in contact with carrier to ensure payment of your claim

    If repairs must be made to damaged goods, the factory must be notified before any repair action is taken. Equipment alteration, repair, or unauthorized manipulation of damaged equipment without the manufacturer’s consent will void all product warranties. Contact the ICE Western for assistance with handling damaged goods, repairs, and freight claims.

    Verify the equipment against the order documents upon delivery. If what you received does not match your order exactly, then notify your Sales Representative at once.

Storage

    This equipment is designed for indoor or outdoor use. However, if installation will not occur immediately following delivery, then store equipment in a protected area, and in the proper orientation as marked on the packaging with all internal packaging in place.  Secure all loose- shipped items.

5. Installation

General

    The installation of this equipment shall be in accordance with the regulations of authorities having jurisdiction and all applicable codes. It is the responsibility of the installer to determine and follow the applicable codes.
NOTE: Low head pressure may lead to poor, erratic refrigerant feed control at the thermostatic expansion valve. The units have automatic control of the condenser fans which should provide adequate head pressure control down to 50ºF (10ºC) provided the unit is not exposed to windy conditions. The system designer is responsible for assuring the condensing section is not exposed to excessive wind or air recirculation.

CAUTION

  Sharp edges on sheet metal and fasteners can 

  cause personal injury.

  This equipment must be installed, operated, and 

  serviced only by an experienced installation company

  and fully trained personnel.
Handling

    Be aware of what is contained in the equipment!

    Dependent upon the optional accessories that were ordered, this equipment may contain fragile components and delicate electronics. Although the unit is constructed of sturdy materials, avoid impacts and handling methods that may damage internal apparatus and structure, or the exterior painted surfaces of the unit. Take care not to apply destructive force to coils, or other parts protruding beyond the extents of the unit casing. Always handle the unit by its exterior casing.
    Keep equipment free from debris, and construction waste during installation. Foreign materials may adversely affect unit operation resulting in premature failures that will not be covered by the manufacturer’s warranty. Attach all service panels, and cover all exposed equipment when work is not being performed. Leave unit protected from other construction until start-up is to occur.

WARNING

  Always wear hand and eye protection when handling,
  installing, servicing, or maintaining equipment. Sharp

  or pointed edges, moving parts, and flying debris may 

  cause personal injury.
Heating & Cooling Systems

Gas Heating System
    The units are equipped with a direct spark ignition system that proves the burner operation with each call for heat. Power to the ignition control is 24V or 120V. Burner ignition is by a high intensity spark.
    When heat is called for, the cooling system is inoperable except for the indoor blower motor. Heating is accomplished by firing gas into the heat exchanger assembly.

IMPORTANT NOTICE – All gas-fired heat exchangers are completely tested at the factory before shipment. This will remove nearly all of the oils that have been used in the manufacturing process, however trace amounts may remain. When performing the initial start-up at the jobsite, it is highly recommended that people, or any other living animals, that may be sensitive to the residual odors or gases, NOT be present in the conditioned space during start-up. In all cases, including the initial factory firing and testing, all of the gases will be under the minimum acceptable level of concentration for human occupancy.

WARNING

  Those sensitive to odors or gases from trace amounts

  of residual oils should NOT be present in the 

  conditioned space during the start-up of a gas-fired
  installation.
Electric Heating System

    Heating is accomplished by passing electrical current through a specified amount of resistance heaters that produce the required heat. The indoor blower motor energizes prior to the heaters.
DX Cooling Section
     All direct expansion refrigeration systems are factory assembled, charged with refrigerant, tested, and operated. These systems include liquid line filter driers, expansion valves, and scroll compressors or semi-hermetic Carlyle compressors. Compressors are equipped with a positive pressure forced lubrication system. The air-cooled condenser coil is constructed of copper tubes and mechanically bonded aluminum fins, and air is pulled through by a propeller fan. The evaporator coil is draw through type constructed of copper tubes and mechanically bonded aluminum fins, and may have optional coating for hazardous locations.
Chilled Water or Non-Compressorized Cooling Section

    Chilled water, or non-compressorized units, have factory-installed coils. Systems are provided with internal header connections for field piping.
    Coils are constructed of copper tubes and mechanically bonded aluminum fins.

Service Clearances

    In addition to providing adequate space around the unit for piping coils and drains, access to at least one side of the unit is always required to allow for regular service and routine maintenance, which includes filter replacement, drain pan inspection and cleaning, fan bearing lubrication, and belt adjustment. Provide sufficient space—at least equal to the length of the coil—on the side of the unit for shaft removal and coil removal. Space, at least equal to the length of the side coil, is required for coil removal. Space, at least equal to the fin height, is required for top coil. See Figure 7 for servicing space requirements.

    For routine maintenance purposes, access normally is obtained through the access doors or by removing panels. Fan and filter sections are always provided with a service door on one side of the unit. If requested, doors can be provided on both sides of the unit. Optional service doors are available for most section types and are provided based on customer request.   
    If component replacement is required, the top panel also can be removed. If necessary, the unit can be disassembled. Maintain at least 54” of clearance in front of electrical power devices (starters, VFDs, disconnect switches and combination). Electrical power devices that are mounted on the side of the unit typically are up to 12” deep. See Figure 8.

    Figure 7: Servicing Space Requirements
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    Figure 8: Service Clearance for Electrical Power Devices
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Setting the Unit

    Units should always be installed level, and above water drainage routes. Outdoor unit operation can be affected by wind. It is good practice to position outdoor unit condensing sections away from prevailing winds.

Protective Shipping Brackets
    Before staring the unit, be sure to remove the protective shipping brackets, or bolts.

Ground Setting
    Set the unit on a solid slab high enough above the soil grade to allow water to drain away from the base of the unit. The unit should be set on a slab that has been placed over compact, level earth. A poured concrete (permanent) slab is recommended.
Roof Setting with Curb
    Mount roof curbs first, and locate so duct connections will clear any structural members of the building. When using the factory curb, make openings in roof decking large enough to allow for duct penetrations and workspace only. Do not make openings larger than necessary. Set the curb to coincide with the openings. CURB MUST BE LEVEL.

NOTE: PRIOR TO SETTING UNIT ON CURB – To ensure proper isolation and seal between the unit and the curb, gasket material MUST BE APPLIED to the curb on ALL SURFACES meeting with the unit.

Hoisting
    Lifting lugs are provided on the bottom of the unit.
    If cables or chains are used to hoist the unit, they must be of the appropriate length, and care should be taken to prevent damage to the unit.
    It is recommended that the unit be hoisted with the outside air hood (if present) in the shipped position. 

    Before lifting unit, be sure that all shipping material is removed. Secure hooks and cables at all lifting points/lugs provided on the unit.
    Prior to setting the rooftop unit onto the roof curb, be sure that the gasket material has been applied to all curb surfaces meeting with the unit.
    Hoist unit to a point directly above the curb and duct openings. Carefully lower and align the unit’s utility and duct openings so the unit perimeter fits around the curb. Make sure the unit is properly seated on the curb and is level.

Outside Air Hood (Optional)

    Units equipped with outside air intake will have an outside air hood. The outside air hood must be installed prior to unit operation. Ensure the air hood is properly sealed to prevent leakage.
    Outdoor air intake adjustments should be made according to building ventilation, or local code requirements.

  Figure 9: Lifting Lugs
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WARNING

     DO NOT USE OPEN FLAME OR OTHER SOURCE 

     OF IGNITION FOR LEAK TESTING. 

     When pressure testing the gas supply piping, the 

     furnace must be isolated, or disconnected by closing

     individual manual shut-off valve from the gas supply.

   Gas valve can be damaged if subjected to more than

   0.5 PSIG pressure.

WARNING  
  Install gas fired units so that the flue discharge vent

  is located a minimum of 120” from openings through

  which combustion products can enter the building. 

  Never point flue discharge in direction of air intake for 

  other equipment. Unit location must assure combustion

  and ventilation airflows are never obstructed.
Electrical
    Check the unit data plate to make sure it matches the power supply. Connect power to the unit according to the wiring diagram provided with the unit. The power and control wiring may be brought in through the utility entry. Do not run power and control wires in the same conduit.

    Protect the branch circuit in accordance with code requirements. The units must be electrically grounded in accordance with the National Electric Code, ANSI/NFPA No. 70. In Canada use current C.S.A. Standard C22.1, Canadian Electric Code Part 1.
    Connect power wiring to the terminal block, or optional disconnect switch. The manufacturer has done all wiring beyond this point, and cannot be modified without affecting the unit’s agency and/or safety certification, and warranty.

    Power can be applied to the unit after the control wiring is connected.

Standard Control Board

    This printed circuit board is the central control point for all the electrical components in the unit. Low voltage terminals are provided for connection to the wall mounted thermostat of the customer’s selection, or as furnished by ICE Western.

    Confirm the optional features that were specified and purchased. This will allow proper selection of the number of control options listed below that may need additional wiring.

    Each Air Handling Unit has a standard Cooling Lock-out feature that prevents the compressor cooling mode when the outdoor temperature is below 55ºF. Each unit may has a condenser fan cycle feature that delays the start of the condenser fan until there is satisfactory compressor discharge pressure.

    Eight colored LEDs are furnished on the circuit board to provide status information.

    Every unit is furnished with a high and low pressure sensor, as well as an outdoor air temperature sensor. These sensors provide a signal to the control board that also present a fault condition or Mode indicator at the LEDs with a code.

Figure 10: Power and Control Wiring
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                   Unit Burner Proving System
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       Optional Control Relay Board                          Ambistat Temperature Controller 
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                               HTDM Unit Control Board
Optional Control Board

    This Control Relay Board is supplied within the Packaged DX Cooling model when it has been furnished with certain optional features specified by the customer.  Among these are an Economizer, Return Air Bypass, Hot Gas Bypass and many other optional features according to the requirements.

Thermostat

    The low voltage room thermostat should be located on an inside wall 4 to 5 feet above the floor where it will not be subjected to drafts, sun exposure or heat from electrical fixtures or appliances.  The control wire size must be large enough to prevent excess voltage drop that may cause improper operation of the equipment. The Packaged DX Cooling unit control board has approximately a 1/2 amp current flow through the thermostat. Follow the thermostat manufacturer’s instructions to set the heat anticipator.

    Table1: Low Voltage Thermostat Field Wiring Size
	
	                                         Length of Wire Run

	  T-stat Load Amps
	            50 Ft.
	            100 Ft.
	             150 Ft.

	      Less than 1.0
	           18 ga.
	             18 ga.
	              16 ga.


Single Stage Heating & Cooling

    The  terminals  on  a  single  stage thermostat   should   be   connected   to   the similarly labeled terminals on the Control Terminal Strip in the Packaged DX Cooling unit.

Multiple Step Compressor Cooling Models

- The Packaged DX Cooling models with multiple step cooling compressor may use multiple step cooling thermostat connected to the terminals on the Control Terminal Strip in the Packaged DX Cooling unit.

Economizer Option

    The economizer option is used to provide cooling at lower outdoor air temperatures and to provide a quantity of ventilation air to the occupied space. The economizer option can be selected with either a sensible outdoor air temperature sensor or an enthalpy sensor that measures the heat content in the outdoor air. The economizer controller can be field installed or factory   installed by ICE Western as selected by the customer.

Supply Air Temperature Sensor

    A supply air temperature sensor is provided within the equipment. This sensor must be installed in the downstream supply air ductwork at a sufficient distance from the equipment to provide a correctly mixed supply air temperature back to the unit control board.

Factory Installed

    When factory installed the control board will use the outdoor air sensor and the cooling signal from the thermostat to provide a first stage of cooling using the outside air when possible before starting
 the compressor and mechanical cooling cycle. The thermostat wiring to the control board with single or multi-stages should be wired as listed previously.

Lockout Modes

Gas Heating

    The heating mode will be locked out if the ignition system safety monitors trip 3 times during a call for heating.

Electric Heating

    The heating mode will be locked out if the high temperature limit switch trips 3 times during a call for heating.

Cooling

    The cooling mode will be locked out if the low pressure switch safety switch trips 3 times during a call for cooling or dehumidification.
    Cooling operation will be locked out if the Outside Air Sensor is missing or defective.

    The economizer operation during dehumidification will be locked out if the Air Sensor is defective.

    To reset the lockout condition, reset the tripped device. If the device trips again, call qualified service technician.
Condensate Piping

    AH Packaged DX Cooling units are equipped with a condensate drain connection, and ‘P’ traps are furnished by others.  The drain connection must be used and individually trapped to ensure a minimum amount of condensate accumulation in the drain pans.

    Although drainage of condensate directly onto the roof may be
acceptable in certain areas, is not recommended as it can damage some types of roofing, and roofing materials. Refer to local codes for legalities concerning condensate drainage.

    Condensate can be piped to a gutter system, or away from the building into other drainage. Ideally, condensate will be piped into the building drainage system, in which case the drainpipe may need to penetrate the roof external to the unit itself.

    The drain line should be pitched away from the unit with at least 1/8” of slope per foot.  On longer runs, an air break should be used to ensure proper drainage.

    Drain pans in air conditioning equipment have moisture present and require periodic cleaning to remove build up of algae, and/or bacteria. Cleaning the drain pans reduces the probability of plugged drain lines and overflow of the pan itself.  All cleaning of the drain pans and inside of the equipment should be done by qualified personnel.

Figure 11: DX Coil Piping and Condenser
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Figure 12:    Scroll Compressor                                                  Digital Scroll Compressor
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Figure 13: Crankcase Heater
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6. Start-Up

General

ONLY QUALIFIED, AUTHORIZED PERSONNEL SHOULD POWER ON, OR START-UP THIS EQUIPMENT.
    The use of common sense, and good practice in the installation, and start-up of equipment will prevent many potential problems with the system in the future.
    Before starting up the equipment, building construction should be complete, and start-up personnel should:
- Have a working knowledge of general HVAC and mechanical commissioning procedures and practices;

- Be familiar with unit functions, features, optional unit accessories, and all control sequences;
- Have appropriate literature on hand for consultation.

Procedures
EQUIPMENT OPERATION DURING CONSTRUCTION IS NOT RECOMMENDED. CONSTRUCTION SITE POLLUTION CAN AFFECT UNIT OPERATION, AND SERIOUSLY DEGRADE PERFORMANCE. OPERATION DURING CONSTRUCTION WILL VOID ALL MANUFACTURER’S WARRANTIES.
    Before the structure is occupied, the installation, and/or start-up personnel must take three essential steps:
1. Pre-Startup Check Out

2. Start-Up

3. Commissioning

Pre-Startup Check Out

    All equipment should be thoroughly checked for loose wiring, free spinning condenser fan and blower wheel, and well fitting access panels. Unit should not be operated without proper ductwork, and access panels installed, except as required during start-up and air balancing. 
    Install gauges, voltmeter, and ammeter before start-up. Observe refrigerant pressures during initial operation. Note, and determine the cause of any excessive sound, or vibration. Follow procedures outlined below to start each piece of equipment.
1. Verify that the unit is completely and properly installed with ductwork connected.
2. Verify that all construction debris is removed, and that the filters are clean.

3. Verify that all electrical work is complete and properly terminated.

4. Verify that all electrical connections in the unit control panel and compressor terminal box are tight, and that the proper voltage is connected.

5. Verify all nameplate electrical data is compatible with the power supply.

6. Verify the phase voltage imbalance is no greater than 10%.

7. Verify that gas piping is complete and leak tight.

8. Verify that the shutoff cock is installed ahead of the furnace, and that all air has been bled from the gas line.

9. Manually rotate all fans and verify that they rotate freely.
10. Verify that the belts are tight and the sheaves are aligned.

11. Verify that all setscrews and fasteners on the fan assemblies are still tight.

12. Verify that the evaporator condensate drain is trapped and that the drain pan is level.

13. If unit is curb mounted, verify that the curb is properly flashed to prevent water leakage.

14. Before attempting to operate the unit, review the control layout description to become familiar with the control locations.

15. Review the equipment and service literature, and the wiring diagrams to become familiar with the functions and purposes of the controls and devices.

16. Determine which optional controls are included with the unit.

17. Before closing (connecting) the power disconnect switch, open (disconnect) the following unit control circuit switches:

a. Main Control Panel

- Turn system switch to OFF.

- Electric heat units: turn switch to OFF.

- Turn compressor control circuit switches to OFF.

b. Furnace Control Compartment

- Turn furnace switch to OFF.

- Main Control Panel Switch to OFF.

Start-Up

NOTE: 

1. Failure to adhere to the following start-up procedures will void all manufacturer’s warranties.

2. Completed factory test sheets are in the equipment literature packet shipped inside the unit. Factory run-test readings recorded on the test sheets may be helpful to reference during start-up.


      CAUTION

                IMPORTANT FOR 3 PHASE UNITS ONLY!

  CHECK COMPRESSOR FOR PROPER ROTATION BY STARTING

  UNIT ONLY AFTER CONNECTING PRESSURE GAUGES TO 

  SUCTION AND DISCHARGE LINES. SCROLL COMPRESSORS

  WILL BE DESTROYED IF OPERATED IN THE WRONG 

   DIRECTION.
Sheave Alignment

Mounting:

1. Verify both driving and driven sheaves are in alignment and the shafts are parallel. The center line of the driving sheave must be in line with the center line of the driven sheave. See figure 12.

2. Verify that all setscrews are still tight before starting drive. Check setscrew and belt tension after 24 hours of service.

Figure 14: Sheave Alignment

                               Must be
                               Parallel

                     Bearing

                                                                           Center lines must coincide

                Motor

                                                                           Adjustable Sheave                
                       Must be 

                       Parallel

Drive Belt Adjustment

General Rules of Tensioning

1. The ideal tension is the lowest tension at which the belt will not slip under peak load conditions.

2. Check tension frequently during 24-48 hours of operation.

3. Over tensioning shortens belt and bearing life.

4. Keep belts free from foreign material which may cause slippage.

5. Inspect V-belts on a periodic basis. Adjust tension if the belt is slipping. Do not apply belt dressing. This may damage the belt and cause early failure.

Tension Measurement Procedure

1. Measure the belt span. See figure 13.

2. Place belt tension checker squarely on one belt at the center of the belt span. Apply force to the checker, perpendicular to the belt span, until the belt deflection equals to belt span distance divided by 64. Determine force applied while in this position.

3. Compare this force to the values on the drive kit label found on the fan housing. 
Figure 15: Drive Belt Adjustment
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Fan Start-up

1. Verify all duct isolation dampers are open. 
2. Verify the fan rotation is correct.
3. a. Put Unit into summer mode at remote panel. 

    b. Dampers should open then end switch will start blower.

    c. Record motor Amps to verify against rated.

4. If damper do not open:

    a. Check fuses.

    b. Check the manual motor protectors or that the circuit breakers have not tripped.

    c. Check the optional phase monitor.

Refrigeration System

I. Capacity control adjustments for Carlyle compressor

    Pressure-Operated Control Valve is controlled by suction pressure and actuated by the discharge pressure. Each valve controls 2 cylinders (one bank). On start-up, controlled cylinders do not load up until differential between suction and discharge pressures is approximately 25 psi.

    ADJUSTMENTS

    Control Set Point ( cylinder load-up point ) is adjustable from 0 psig to 86 psig.

    Turn adjustment nut clockwise to the bottom stop. In this position, the cylinder load-up pressure is 86 psig. Control set point is regulated to desired pressure by turning the adjustment nut counterclockwise. Each full turn clockwise decreases the load-up point by approximately 7.2 psi. Approximately 12 turns changes the pressure from 85 psig to 0 psig.

    Pressure Differential between cylinder load-up point and unload point is adjustable from 6 psi to 16 psi.

    Turn adjustment screw counterclockwise to the back-stop. In this position, the differential is 6 psi. Differential is set by turning the adjustment screw clockwise. Each full turn clockwise increases the differential by approximately 0.8 psi. Approximately 5 turns changes the differential from 6 psig to 10 psig

    Electrically-Operated Control Valve is actuated by an electric solenoid, which must be of the same voltage as the unit control circuit. No adjustments are necessary. When the solenoid is de-energized, the orifices and passage-ways in the valve are aligned for loaded condition, shown in figure 14. When the solenoid is energized, the system is unloaded as shown in figure 14.

    Suction Cutoff Unload Operation – The capacity control valve shown in figure 14 is the pressure–operated type, which is the one in the following description. In the electrically-actuated valve, the function of a similar poppet valve is the same as in the pressure-operated type but it is moved by a solenoid. The function within the cylinder head is the same for both types of control valve.

    LOADED

    When suction pressure rises high enough to overcome control set point spring, the diaphragm snaps to the left and relieves pressure against the poppet valve. The drive spring moves the poppet valve to the left and it seats in the closed position.

    With poppet valve closed, discharge gas is directed into the unload-piston chamber and pressure builds up against the piston. When pressure against unloader piston is high enough to overcome the unloader valve spring, piston moves valve to the right, opening suction port. Suction gas can now be drawn into the cylinders and the bank is running fully loaded.

    UNLOADED

    As suction pressure drops below set point, control spring expands, snapping diaphragm to right. This forces poppet valve open and allows gas from discharge manifold to vent through base of control valve to suction side. Loss of full discharge pressure against unloader piston allows unloader valve spring to move valve left to closed position. The suction port is blocked, isolating the cylinder bank from the suction manifold. The cylinder bank is now loaded.

Figure 16: Suction Cut-Off Unloaded Operation 
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II. Adjustments for Dual Pressure Control 

    ( JOHNSON CONTROLS: P70, P72, and P170 Series Controls )

    All-Range Controls (Low Side Only)

    The low side of All-Range controls displays the CUT IN and CUT OUT setpoints. Turn the range screw to adjust the cut in and cut out setpoints up or down simultaneously which maintains the set differential value. Turn the differential screw to adjust the cut out setpoint and change the differential value.

    Dual Pressure Control (High Side)

    The high side scale plate of the P70, P72, P170 dual pressure controls display only the CUT OUT setpoint. Turn the range screw to adjust the cutout setpoint. The differential is fixed at about 65 psi.

To adjust the dual pressure controls:

    Set low side cut in setpoint by adjusting low side range screw. All-Range Controls: Turn the screw clockwise to raise the cut in setpoint.

    Adjust the differential screw. All-Range Controls: Turn the screw clockwise to raise the cut out setpoint. 

    Set high side cut out setpoint by adjusting high side range screw. Turn screw clockwise to raise the cut out setpoint. (High side differential is fixed.)

III. Hot Gas Bypass Regulator Adjustments 
    Install an accurate pressure gauge at the control (sensing) point at the outlet side of the valve.

    To adjust the valve, loosen Seal Nut and turn Adjusting Stem clockwise to raise the pressure or counterclockwise to lower the pressure.

    The regulator should be set under actual operating conditions. For hot gas bypass this condition occurs under minimal system load conditions. The regulator should be adjusted to maintain minimum desired suction pressure. Hot gas flow through the valve can be detected by listening to the gas flow through the regulator or by feeling the outlet pipe for warmth. When it is not possible to simulate minimum load conditions, an approximate setting may be obtained by adjusting the valve until gas flow begins, observing the gauge reading, and then turning the adjusting stem counterclockwise for the required number of turns to obtain the desired minimum pressure. This setting should be checked and readjusted as needed under actual conditions.

IV. Typical Malfunctions Of Solenoid Valve

    ( SPORLAN: Solenoid Valves )

    Coil Burnout

    a. Coils burnouts are extremely rare unless caused by one of the following:

    b. Improper electrical characteristics.

    c. Continuous over-voltage, more than 10%.

    d. Under-voltage of more than 15%. This applies only if the operating conditions are such that reduced MOPD causes stalling of the plunger, which results in excessive current draw.

    e. Incomplete magnetic circuit due to the omission of parts such as: coil housing, coil sleeves, coil spring, coil housing bottom plate or plunger on the MKC molded model coils.

    f. Mechanical interference with plunger movement which may be caused by a deformed enclosing tube.

    g. Voltage spike.

    h. Valve ambient exceeds 120ºF.

    i. Fluid or gas temperatures greater than 240 ºF, while the valve ambient is 120 ºF.

    Failure To Open (Normally Closed Types)

    a. Coil burned out or an open circuit to coil connections.

    b. Improper electrical characteristics.

    c. In pilot operated valves, dirt, scale or sludge may prevent the piston, disc or diaphragm from lifting. This could also be caused by a deformed body.

    d. High differential pressure that exceeds the MOPD rating of the valve.

    e. Diameter reduction of synthetic seating material in pilot port because of high temperatures and/or pressures, or severe pulsations.

    Failure To Close

    a. Valve is oversized.

    b. In pilot operated valves, dirt, scale or sludge may prevent the piston, disc or diaphragm from lifting. This could also be caused by a deformed body.

    c. Held open by the manual lift stem.

    d. In pilot operated valves only, a damaged pilot port may prevent closing.

    e. A floating disc due to severe discharge pulses.

    f. Have voltage feedback to the coil after the coil de-energizes.

V. Superheat Adjustment Of Thermal Expansion Valves

    ( EMERSON: T-Series Thermal Expansion Valves )

    T-Series Thermal Expansion Valves are factory-set for a static superheat. However, the superheat should be adjusted for the application. Improper superheat adjustment may result in system malfunction. To properly adjust thermal expansion valve to other superheat settings:

    a. Remove seal cap on side of valve.

    b. Turn the adjusting stem in a clockwise direction to increase the superheat, and counterclockwise to decrease superheat.

    NOTE: Allow adequate time between adjustments for system to stabilize before checking superheat.

    c. When the desired superheat setting is achieved, reinstall the seal cap.

Gas Heating
1. Ensure that gas lines have been purged of air

- wait 5 minutes after purging to allow gas to clear before continuing with startup.

2. Turn the unit power on.

3. Turn the unit blower on, and check for correct rotation.

4. If correct, take blower amp readings, and compare to see if the amp draw is within the safety factor area of the motor. Once correct, turn blower off.

5. Turn on the first stage of heating.

6. Check to see that induced draft motor starts.

7. Check to see that main burner lights within 5 seconds of the heating call.

8. Check gas input and manifold pressure, and adjust if necessary.

9. Ensure blower started after burner ignition.

10. Observe burner flames for light blue color, and even flames across burner  (propane  flames will have yellow tips). Set with co analyzer.
11. Check temperature rise across heating section while all stages are on.

12. If temperature rise is within range, turn all heating calls off.

13. Check that blower stops after heat turns off.
Electric Heating

1. Turn the unit power on.

2. Turn the unit blower on, and check for correct rotation.

3. If correct, take blower amp readings, and compare to see if the amp draw is within the safety factor area of the motor. Once correct, turn blower off.

4. Turn on the first stage of heating.

5. Check amp draw of each element of each stage.

6. Check temperature rise across heating section while all stages are on.

7. If temperature rise is within range, turn all heating calls off.

8. Check to see that blower stops.

Optional Equipment

    Operation of each of the following, if equipped in the unit, must be checked according to that item’s manufacturer’s specifications:

- Clogged filter switch
- Supply air smoke detector
- Return air smoke detector
- Hot gas bypass

Commissioning

The commissioning of an HVAC system is the process of achieving, verifying, and documenting the performance of that system to meet the operational needs of the building. This may not be a formal process in smaller structures, such as a normal residence, but some form of owner acceptance will occur. Adjustments made during the commissioning phase may include air balancing, or configuration of controls, and operational sequences.
Air Balancing

High performance systems commonly have complex air distribution and fan systems. Unqualified personnel should not attempt to adjust fan operation, or air circulation, as all systems have unique operating characteristics. Professional air balance specialists should be employed to establish actual operating conditions, and to configure the air delivery system for optimal performance.
Water Balancing

A hydronic specialist with a complete working knowledge of water systems, controls, and operation must be employed to properly balance the entire system. Unqualified personnel should not attempt to manipulate temperatures, pressures, or flow rates, as all systems have unique operating characteristics, and improper balancing can result in undesirable noises and operation.

Controls

A variety of controls and electrical accessories may be provided with the equipment. Identify the controls on each unit by consulting appropriate submittal, or order documents, and operate according to the control manufacturer’s instructions. If you cannot locate installation, operation, or maintenance information for the specific controls, then contact your sales representative, or the control manufacturer for assistance.

  WARNING

        Do not alter factory wiring. Deviation from the supplied 

        wiring diagram will void all warranties, and may result

        in equipment damage or personal injury.

        Contact the factory with wiring discrepancies. 

Figure 17: Gas Burner
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UNIT START-UP CHECKLIST

MODEL NO:                                                                                    SERIAL NO:                                                                       .   DATE:                                                                                              TECHNICIAN:                                                                      .
I.    PRE-START-UP:

[image: image23]   Verify that all packaging materials have been removed from unit

[image: image24]   Verify installation of outdoor air hood


[image: image25]   Verify that condensate connection is installed per installation instructions


[image: image26]   Verify that all electrical connections and terminals are tight


[image: image27]   Check that indoor-air filters are clean and in place


[image: image28]   Check that outdoor air inlet screens are in place


[image: image29]   Verify that unit is level


[image: image30]   Check fan wheels and propeller for location in housing and verify setscrew is tight


[image: image31]   Verify that fan sheaves are aligned and belts are properly tensioned


[image: image32]   Verify that compressors are rotating in the correct direction


[image: image33]   Verify installation of thermostat/space sensor


[image: image34]   Verify configuration values for electronic controls 


[image: image35]   Verify that crankcase heaters have been energized for at least 24 hours

II.   START-UP
ELECTRICAL
        Supply voltage                        L1-L2                                      L2-L3                                    L3-L1                                .

        Compressor AMPS – Compressor A1              L1                            L2                             L3                                .

                                        – Compressor B1              L1                            L2                             L3                                .

                                        – Compressor C1              L1                            L2                             L3                                .

        Condenser Fan AMPS – Fan #1                       L1                            L2                             L3                                .

                                             – Fan #2                       L1                            L2                             L3                                .

        Supply Fan AMPS                                             L1                            L2                             L3                                .

TEMPERATURES
        Outdoor-air temperature                             ºF  DB (Dry Bulb)

        Return-air temperature                               ºF  DB                                   ºF  WB (Wet Bulb)

        Cooling supply air                                       ºF  

PRESSURE

        Refrigerant suction         Circuit A                                   PSIG

                                                Circuit B                                   PSIG

                                                Circuit C                                   PSIG

        Refrigerant discharge     Circuit A                                   PSIG

                                                Circuit B                                   PSIG

                                                Circuit C                                   PSIG

        Oil Pressure                    A                                               PSIG                B                                  PSIG

REFRIGERANT
        Type:     
[image: image36]   R22               
[image: image37]   R407C                
[image: image38]   R410A                  
[image: image39]   R134a


[image: image40]   Verify refrigerant charge using charging charts

GENERAL


[image: image41]   Economizer minimum vent and changeover settings to job requirements
7. Operation & Maintenance

General

Preventive maintenance is the best way to avoid unnecessary expense and inconvenience. Have this system inspected at regular intervals by a qualified service technician. The required frequency of inspections depends upon the total operating time and the indoor and outdoor environmental conditions.
Planned Maintenance

Routine maintenance should cover the following items:

- Tighten all belts, wire connections, and setscrews.

- Clean the evaporator and condenser coils mechanically or with cold water, if necessary. Usually any fouling is only matted on the entering air face and can be removed by brushing.

- Lubricate the motor and fan shaft bearings.

- Align or replace the belts as needed.

- Clean or replace the filters as needed.

- Check each circuit’s refrigerant sight glass when the circuit is operating under steady-state, full load conditions. The sight glass should then be full and clear. If it is not, check for refrigerant leaks. (A partially full sight glass is not uncommon at part load conditions.)

- Check for proper superheat.

- Check for proper subcooling.

- Check for blockage of the condensate drain. Clean the condensate pan as needed.

- Check the power and control voltages.

- Check the running amperage of all motors.

- Check all operating temperatures and pressures.

- Check and adjust all temperature and pressure controls as needed.

- Check and adjust all damper linkages as needed.

- Check the operation of all safety controls.
- Examine the gas furnace.

- Check the condenser fans and tighten their setscrews.

- Lubricate the door latch mechanisms.

Cooling
    Coils should be inspected and cleaned at least once per year to ensure there is no obstruction to airflow.

Evaporator Coil

    Dirty evaporator coils will eventually freeze up, and often result in a time consuming, and expensive service call. Clean filters will help to prevent dirt from accumulating on the evaporator; however the evaporator should be cleaned annually with a soft bristled brush, and/or a non-corrosive coil cleaning solution.

Condenser Coil

    One of the most overlooked maintenance requirements is the need to keep air moving freely across air-cooled condensing coils. Dirty condensers, like evaporators, can significantly increase cooling costs during the year. As  a  minimum,  clean  the condenser  coil  at  the  beginning  of  each  cooling season. It is preferable to use a medium pressure water spray from the inside of the condenser cabinet with a non-corrosive coil cleaning solution. TURN OFF all power to the unit before cleaning.
    Comb out any visible exterior fin damage to help maintain unit efficiency.

Condenser Fan

    Always check condenser fan blades to ensure unobstructed, free rotation after manipulating the unit cabinet in any way, and before turning power back on to the condenser. Clean the fan blades if they are dirty.

Blower Assembly

    Clean blower wheels are necessary to reduce electrical use, maintain capacity and reduce stress on the unit. The blower wheel and blower section need to be inspected periodically, and cleaned of dust, or debris.
    To inspect and clean the blower; set thermostat to the “OFF” position; turn the electrical power to the unit to the “OFF” position at the disconnect switch.

Figure 18: Blower Section
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Gas Furnace

    Planned maintenance is the best way to avoid unnecessary expense and inconvenience. Have this system inspected at regular intervals by a trained and experienced service technician. The following service intervals are typical for average situations but will have to be adjusted to you’re your particular circumstances.
    Fuel pressure settings and control settings should be made only by persons thoroughly experienced with the burner and control system, and must not be tampered with by persons without such experience.

    Always replace covers on burner controls and boxes as the electrical contacts are sensitive to dust and dirt. Perform maintenance of controls, gas valves, and other components in accordance with instructions contained in the manufacturer’s bulletins.
Monthly

    Check air filters and replace if dirty. 
Twice Yearly

1. Burner Air - Check burner fan wheel for dirt buildup and lint. Check combustion air intake louver and flue box for dirt buildup and accumulation of windborne debris.
 2. Cleaning - Inspect flue tubes and combustion chamber, cleaning as required. Keep burner vestibule clean. Dirt and debris can result in burner air blockages.
Yearly

1. Gas Train - Check all valves, piping and connections for leakage. Inspect and clean flame rod, ignition electrode, and burner manifold.

2. Condensate Pan/Drain/P-Trap – Check pan, drain, and p-traps for accumulation of debris. Check that p-traps are filled with water at the start of each cooling season.

Chilled Water

    Check
remote chiller operations as per the manufacturer’s instructions. Check coolant flow valves for correct operation and settings.

Filters

    Open the filter access door.  Slide filters towards you to inspect.  Replace old filters with the size indicated on each filter. Filters should be checked every 30 days and replaced or cleaned as necessary.
    IT IS IMPORTANT TO KEEP FILTERS, COILS, AND BLOWERS CLEAN!

Figure 19: Filter Section
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Cleaning
    Inspect and clean unit interior at the beginning of each heating and cooling season and as operating conditions require.

Service

    In the event the unit is not functioning correctly and a service company is required, only a company with service technicians qualified and experienced in both heating and air conditioning should be permitted to service the systems in order to keep warranties in effect. The service tech may call ICE Western if assistance is required.
    BEFORE CALLING, THE MODEL AND SERIAL NUMBER OF THE UNIT WILL BE NEEDED FOR ICE WESTERN TO HELP ANSWER QUESTIONS REGARDING THE UNIT.

8. Pressure – Temperature Chart
	          Temperature
	     R22
	               R407C
	    R410A
	   R134a

	       ºF
	       ºC
	    PSIG
	Liquid Pressure (PSIG)
	Vapor  Pressure (PSIG)
	     PSIG
	    PSIG

	       20
	      -6.7
	     43.0
	    51.6
	    38.0
	     78.3
	     18.4

	       25
	      -3.9
	     48.8
	    58.2
	    43.6
	     87.3
	     22.1

	       30
	      -1.1
	     54.9
	    65.2
	    49.6
	     96.8
	     26.1

	       35
	      1.7
	     61.5
	    72.6
	    56.1
	     107
	     30.4

	       40
	      4.4
	     68.5
	    80.7
	    63.1
	     118
	     35.0

	       45
	      7.2
	     76.0
	    89.2
	    70.6
	     130
	     40.1

	       50
	      10.0
	     84.0
	    98.3
	    78.7
	     142
	     45.5

	       55
	      12.8
	     92.6
	    108
	    87.3
	     155
	     51.3

	       60
	      15.6
	     102
	    118
	    96.8
	     170
	     57.5

	       65
	      18.3
	     111
	    129
	    106
	     185
	     64.1

	       70
	      21.1
	     121
	    141
	    117
	     201
	     71.2

	       75
	      23.9
	     132
	    153
	    128
	     217
	     78.8

	       80
	      26.7
	     144
	    166
	    140
	     235
	     86.8

	       85
	      29.4
	     156
	    180
	    153
	     254
	     95.4

	       90
	      32.2
	     168
	    195
	    166
	     274
	     104

	       95
	      35.0
	     182
	    210
	    181
	     295
	     114

	       100
	      37.8
	     196
	    226
	    196
	     317
	     124

	       105
	      40.6
	     211
	    243
	    211
	     340
	     135

	       110
	      43.3
	     226
	    261
	    229
	     365
	     147

	       115
	      46.1
	     243
	    280
	    247
	     391
	     159

	       120
	      48.9
	     260
	    300
	    266
	     418
	     171

	       125
	      51.7
	     278
	    321
	    286
	     446
	     185

	       130
	      54.4
	     297
	    342
	    307
	     476
	     199

	       135
	      57.2
	     317
	    365
	    329
	     507
	     214

	       140
	      60.0
	     337
	    389
	    353
	     539
	     229

	       145
	      62.8
	     359
	      -
	      -
	     573
	     246

	       150
	      65.6
	     382
	      -
	      -
	     608
	     263
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ICE Western Sales Ltd.



9732-52nd St. S.E.



Calgary, AB   T2C 2R5



Ph: 1-403-252-5577



Fax: 1-403-252-5556
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