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BIRDWELL MODEL BAR 13-OD11-(H) EXPLOSION PROOF

ROOF MOUNT AIR CONDITIONING SYSTEM

INSTALLATION, OPERATION, AND MAINTENANCE INSTRUCTIONS

INTRODUCTION:
The Birdwell environmental control units were originally designed for world-wide use on offshore oil drilling and producing platforms.  In approximately twenty years of use in this harsh envi​ronment, the rugged corrosion resistance and reliability of the systems were proven to be significantly superior to units that were designed for commercial and resi​dential use.  Since that time, users such as refineries, steel mills, chemical plants, pulp and paper plants, ocean going vessels and others having similar problems with corro​sion and/or hazardous conditions have found the Birdwell environmental control sys​tems to be tough and dependable.

The fundamental guidelines used in designing the systems were unrestricted service​ability and ease of installation.  Also of prime importance were reliability, safety, and resistance to corrosion.  Because of this criterion, many believe these to be the finest units available for the intended market.

All cabinets and other sheet metal parts are constructed of heavy gauge galvanized paint grip metal (doors are double wall) with two coats of polyurethane paint as stan​dard.  Parts most subject to corrosion such as drain pans and exterior grilles are fur​nished in stainless steel as standard.  Stainless steel cabinets are optionally available.  Coils are coated with high bake phenolic.  The units are available in several explosion proof configurations.  For a complete list of standard features and options, see the ap​plicable brochure.

SPECIFICATIONS:
The Birdwell Model BAR 13-OD11-(H) is a 13,500 BTU air conditioner.  The air condi​tioner is two (2) speed and operates from a 115 VAC, 60 Hertz, single phase power supply.  The compressor is rotary type.

RIGGING AND PLACEMENT:
The Birdwell Model BAR 13-OD11-(H) air conditioner has been designed for use pri​marily in hazardous and corrosive offshore applications as well as crane cabs and wireline logging units.  The roof must be capable of supporting both the roof top unit and ceiling assembly.  Inspect the interior ceiling mounting area to avoid interference with existing structural members.  The depth of the ceiling assembly shroud is 3”.  Be sure to check clearance for doors which must be swung open.

Location should be chosen to provide adequate clearance around and above the unit for unrestricted airflow, safety, and service access.

INSTALLATION - ROOF MOUNT UNIT:
CAUTION:  Before making any  electrical  connections or performing any maintenance, make sure all power switches pertaining to this equipment are turned off and locked in order to prevent danger of electrical shock.

Field wiring must comply with the latest applicable articles of the National Electrical Code and the requirements of the United States Coast Guard in the case of offshore drilling/producing platforms or ocean going vessel use.  Wiring should be performed only by a qualified electrician.

Size conductors using the data supplied on the nameplate.  Use only copper conduc​tors.  Be certain the available voltage matches the data on the nameplate.  A discon​necting means must be within sight from and readily accessible from the unit.  The unit must be securely grounded.

Once the location for the air conditioner has been determined, a reinforced and framed 14” x 14” roof hole opening must be provided.  Before cutting into the  roof, verify that the cutting action will clear all structural members and cross beams.  Additionally the location of any inner roof plumbing and electrical supplies must be considered.

A matching opening will also have to be cut into the interior ceiling.  After the opening in the roof and interior ceiling are the correct size, a framed support structure must be provided between the exterior rooftop and interior ceiling.  The reinforced framed structure must provide the following qualities:


Capable of supporting both the weight of the rooftop air conditioner and the interior ceiling assembly.


Capable of holding or supporting the roof outer surface and interior ceiling apart, so that when the roof top air conditioner and ceiling as​sembly are bolted together, no collapsing occurs.

The spacing from the rooftop to the interior ceiling top should  be no less than 3/4”.  A typical support frame is shown in Figure 1.

The frame must have a hole to allow passage for the 115 VAC power supply wiring.  Route the 115 VAC supply wiring through the frame at the same time the support frame is being installed.

IMPORTANT:  Allow 24” of supply wiring through the support frame (working length).

After the support frame is installed, seal off all gaps between the frame and both the roof exterior and the interior ceiling (cavity walls).  Additionally seal the gap around the electrical supply wiring.

The roof top air conditioner must be mounted as near level from front to rear and side to side as is possible.  Figure 2 shows allowable unit offset in transit.  Unit must be level when in operation.

If the roof is sloped (not level), an exterior leveling shim will need to be added to make the roof top air conditioner level.  A typical leveling shim is shown in Figure 3.

Once the roof top air conditioner has been leveled, some additional shimming may be required above the interior ceiling assembly.  The roof top air conditioner and the inte​rior ceiling assembly must have a squared installation relationship before they are se​cured together.

After the mounting hole area is properly prepared, carefully lift the unit, and place over the prepared 14” x 14” mounting hole.  From inside remove the plastic tie which se​cures the electrical conduit to the bottom of the air conditioner unit.  Pull the electrical conduit down from the roof air conditioner through the mounting opening and let hang.

INSTALLATION - CEILING ASSEMBLY:
Make sure the roof top air conditioner and interior ceiling assembly have been properly matched.  Roof top air conditioner and ceiling assembly will have a four (4) bolt-mounting pattern.  The following step by step instructions must be performed in the following sequence to insure proper installation.

Step 1:
Carefully uncrate the ceiling assembly.  Controls are factory in​stalled in the ceiling assembly.

Step 2:
Remove the two screws that secure the ceiling assembly shroud to the metal ceiling assembly plate.

Step 3:
Remove the shroud from the ceiling assembly plate.

Step 4:
(This step is not required on cooling only ceiling assemblies.)  On ceiling assemblies equipped with optional heater package (heat/cool ceiling assemblies), detach the bottom heating ele​ment support plate by loosening the six (6) screws located around the outer edge.  The heat element support plate can now be slid over the screw heads.  The electrical connection plug will need to be disconnected before the heat element support plate can be removed.

Step 5:
Before the ceiling assembly can be mounted to the roof top air conditioner, the fabric duct collar must be fastened to the basepan of the air conditioner with three (3) screws (See #1, Figure 4). 

Step 6:
Before lifting (mounting) the ceiling plate, check the gasket on the underside of the roof top air conditioner.  The gasket must be centered over the 14” x 14” roof opening.

Step 7:
Secure the ceiling assembly plate to the roof top air conditioner with the four (4) mounting bolts and washers  (See #2, Figure 4).  The mounting bolts and washers must be started (threaded) by hand to avoid cross threading.  Do not start the mounting bolts and washers with an air gun. Mounting bolts and washers should be tightened evenly.  A rotation tightening pro​cedure (similar to car tire rim mounting) is essential for proper gasket compression.  Do not initially over tighten each bolt and washer.  The bolt and washer tight​ening process is complete when the roof top air conditioner base pan gasket has been evenly compressed 50%.  Figure 5 shows typical four (4) bolt and washer installation.

Step 8:
Pull fabric duct material through ceiling assembly discharge duct opening.  Slit the 4 corners of fabric duct which extends below duct opening (See #3, Figure 4).


DANGER


---FIRE HAZARD---


DO NOT USE DUCT TAPE ON OR AROUND FABRIC DISCHARGE AIR DUCT COLLAR. 

Step  9:
Place metal flange in discharge duct opening, trapping fabric between it and the ceiling assembly (See #4, Figure 4).

Step 10:
Pull fabric tight.  This will prevent the material from bunching up inside the discharge duct collar.

Step 11:
Fasten each side of the metal flange to the ceiling assembly with 4 screws (See #5, Figure 4).  Trim any excess fabric that may extend beyond edge of metal flange.

Consult local codes or ordinances for specific requirements regarding installation and the termination point of the condensate drain.  A trap is already installed in the drain line to prevent the entrance of outside air.

After the interior ceiling plate is properly secured to the roof top air conditioner, the fol​lowing electrical connections must be performed.

Step 1:
Route the 115 volt power supply wire to the back of the selector switch control box.  Do not attach at this time.

Step 2:
Take the roof top air conditioner 115 V.A.C. electrical conduit and plug it into the back of the thermostat control box.  Make sure that the “ridged” side of the plug is aligned and matched with the “ridged” side of the thermostat control box connection.   Do not use excessive force and make sure the lock-in tabs are snapped in place (See Figure 6).

Step 3:
Remove the selector switch control box cover (one screw).  Take the supply wire and slide it into the back of the selector switch control box through the strain relief that is provided.

DANGER:  When using non-metallic sheath supply cables, strip sheath back to expose 4-6 inches of the supply leads; strip the individual wire lead ends for wire connection (about 3/4” bare wire).  Insert the supply wires into the electrical connector clamp.  Sheath must protrude past the clamp bushing inside of box as illustrated.  Make sure sheath cable is centered in clamp before tightening up on it.  Do not over tighten!  This could result in pinching through the plastic wire insulation and cause shorting or “hot” wires to ground (shock hazard).  The clamp is intended for strain relief of the wires.  Slight pressure is usually sufficient to accomplish this.  To prevent the possibility of shock injury, the white wire must be connected to neutral in the service box entrance and the mechanical ground must be connected to a grounding lug either in the service box or the motor generator compartment.

If other than non-metallic cables are used for supply conductors, appropriate strain re​lief connectors or clamps should be used.

In no case should clamping or pinching action be applied to the individual supply leads (neutral and “hot” wires).

Connect the power line to the black and white pigtail wires found in the control box us​ing two wire nuts.  IMPORTANT: Connect black wire to black wire and white wire to white wire.  Install the ground wire (green or bare copper) to the green headed screw in the selector switch control box.  Using a U.L. approved electricians tape, secure the wire nuts to the wires in a workman like manner (See Figure 7).  Tighten the strain re​lief clamp to secure the supply wire.  Do not over tighten (See Figure 8).  Reinstall the selector switch control box cover. 

COMPLETING THE INSTALLATION:
To complete the installation and system checkout requirements, the following steps must be performed.

Step 1:
Check the thermostat probe position.  Make sure the thermostat probe is routed through the holding guide and is not touching any metal surface.

Step 2:
(This step is not required on cooling only ceiling assemblies.)  Reinstall the heater assembly by first; connecting the heat plug from the selector switch control box to the heater receptacle in the heater package, and secondly; secure the heater package (slide heating element support plate over six (6) mounting screws and secure).

Step 3:
Make sure the filters are properly positioned in the ceiling shroud.

Step 4:
Reinstall the ceiling shroud (secure with two screws provided).  Put the control knobs (found in single parts package) on the se​lector switch and thermostat controls.

Step 5:
Turn selector switch to OFF position.

Step 6:
Turn on the power supply to the roof top air conditioner.

CONTROL PANEL:
The Birdwell air conditioner is operated totally from the control panel located in the ceiling assembly.  Three controls on the ceiling assembly control the air conditioner.  They are as follows:

SELECTOR
The selector switch determines which mode  of  operation  the  air
SWITCH
conditioner will be in.  By rotating the selector switch, the operator can obtain any system function desired.  System functions vary depending upon options of the roof top unit.  Figures 9 and 10 show system switch location and list all available functions.  The “Operation” section explains the operational characteristics for each mode of operation.
THERMOSTAT
In the cooling mode, the thermostat regulates the “ON” and “OFF” temperature setting at which the compressor will operate.

For models with optional heat, the thermostat also controls the “ON” and “OFF” temperature settings of the heater assembly (See Figures 9 and 10).
LOUVERS
The louvers are located at both ends of the ceiling assembly shroud and are used in directing the discharge air from the unit (See Figure 9).
OPERATION - FOR COOLING:  (See Figures 9 and 10.)

Turn the selector switch to the “LOW COOL” or “HIGH COOL” position.

Rotate the thermostat (temperature control) switch to the position that is the most comfortable.  The compressor will automatically turn on when the temperature of the air entering the air conditioner rises a few degrees above the setting selected.  When the temperature of the air entering the air conditioner drops below the selected setting, the compressor will shut off.  The air conditioner, while in the cooling mode, will continue to cycle the compressor on and off in the above mentioned fashion until the selector switch is turned to another mode of operation.

Position the louvers to the desired direction the discharge air is to flow.

OPERATION - DURING COOL WEATHER:  (Cooling Operation)

It is important, when the outdoor temperature drops below 75oF., that the thermostat (temperature control) be set at a midpoint between “Warmer” and “Cooler”.  If the set​ting is at “Cooler”, the cooling (evaporator) coil may become iced up and stop cooling.  When the outdoor temperature has risen above 75oF., reset the thermostat switch to the desired setting.

NOTE:  Should icing occur, it is necessary to let the cooling (evaporator) coil defrost before normal cooling operation is resumed.  During this time, operate the unit in the “High Fan” position with the system at maximum airflow.  When increased or full airflow is observed, the cooling coil should be clear of ice.

SHORT CYCLING:
When an air conditioner is in operation, its compressor circulates refrigerant under high pressure.  Once off, it will take two to three minutes for this high pressure to equalize.

The air conditioning compressor is unable to start against high pressure.  Therefore, once the air conditioner is turned off, it is important to leave it off for two to three min​utes before restarting.

Short cycling the compressor (or starting it before pressures have equalized), will in some instances, kick the circuit breaker or overload.

OPERATION - FOR OPTIONAL HEATING:  (See Figures 9 and 10.)

Do not expect the heating coil on the heater to glow.  Because the fan draws in cold air and forces it over the coil, the coil will not turn cherry red.  A hint of red may occur where the moving air does not directly touch the coil.

Turn the selector switch to the “Low Heat” position.  At “Low Heat”, the fan operates on low speed with heat output at maximum.

Rotate the thermostat (temperature control) switch to desired setting.  The heater will automatically turn on when the temperature of the air entering the air conditioning unit drops below this setting a few degrees, and automatically turns off when the tempera​ture of the air entering the air conditioner rises a few degrees above this setting.  The heater will continue to cycle on and off in this fashion until the selector switch is turned to another mode of operation.

Position the louvers to the desired direction the discharge air is to flow.

Discharge air temperature can be controlled to some extent by opening or closing the louvers.

When the louvers are closed the warmest, localized discharge air is achieved.  Fully opened louvers will throw the warm discharge air to the back and front of the room or enclosure for more efficient circulation and faster warm-up.  Although the air tempera​ture is lower with the louvers fully opened, the heating capacity is still the same.

OPERATION - FOR AIR RECIRCULATION ONLY:  (See Figures 9 and 10.)

Turn the selector switch to “LOW FAN” or for maximum airflow, to “HIGH FAN”.  Posi​tion the louvers to the desired direction the discharge air is to flow.  NOTE:  The blower motor will operate continuously when the selector switch is set to “LOW FAN” or “HIGH FAN”.

MAINTENANCE - OWNER:
NOTE:  All maintenance should be performed by a qualified air conditioning/heating mechanic.

One of the biggest advantages to the Birdwell air conditioner is that the maintenance needed to keep the unit in good care is minimal.  In fact, about the only thing the owner must take care of is the cleaning and replacement of the filters.

Filters can be cleaned and reused, and completely filter the circulated air when the air conditioner is in operation.  If the filters are not cleaned at regular intervals, they may become partially clogged with lint, dirt, grease, etc.  A clogged filter will produce a loss of air volume and may eventually cause icing up of the cooling (evaporator) coil.

IMPORTANT:  Do not operate the air conditioner for extended periods of time without the filter installed.

An even more serious condition occurs when the air conditioner is operated without a filter.  When this happens, the lint, dirt, grease, etc. that is normally stopped by the filter are now accumulating in the cooling coil.  This not only leads to a loss of air vol​ume and possible icing of the cooling coil, but could also result in serious damage to the op​erating components of the air conditioner.

We recommend that the filters be cleaned or changed at least every two weeks when the air conditioner is in operation.

Step 1:
Remove the Selector switch and Thermostat knobs from ceiling assembly.  Remove the two screws that secure the ceiling as​sembly shroud to the ceiling assembly (See Figure 11).

Step 2:
Lower the shroud and gently slide it off the control knob shafts.

Step 3:
Take filters out and either clean or exchange with other filters (See Figure 12).  NOTE:  It is recommended that spare filters be on hand at all times to replace worn, torn or deteriorated filters.

Step 4:
Replace the filters and reinstall the ceiling shroud in reverse or​der starting with step 2.

MAINTENANCE - SERVICEMAN:
ELECTRICAL
All electrical work and/or inspection should be performed only by qualified service personnel.
CHECK POINTS
Failure to start or to cool the air is sometimes problems with air conditioning units.  The air conditioner is designed to operate on 115 volt electrical power.  If the compressor on the air conditioner fails to start, check to determine that the proper wire size is con​nected to the unit and the proper circuit breakers are installed as protection devices on the electrical circuit.  The required minimum wire size is #12AWG for lengths up to 25 feet (larger wire size for greater distances).  Each air conditioning unit must be protected with a 25 amp time delay fuse or circuit breaker.

If the air conditioner continues to trip off the circuit breaker, have an electrician check the starting amperage and running amperage on the unit.  If the circuit breaker continues to trip off and the electrical consumption is found to be normal, it will require the re​placement of the faulty circuit breaker.

If all electrical power to the air conditioner is normal, but neither the fan or the compressor will operate, the connector plug located behind the ceiling assembly control box should be checked to determine whether it is faulty.

On the heating/cooling air conditioner models, if all electrical power to the unit is normal and the fan runs but air is not heated, then the electrical plug to the heating unit should be checked for a secure connection.  If this does not correct the malfunction, the heating thermostat or limit switch may be faulty.
MECHANICAL
The air conditioner should be  inspected  periodically  to  be  sure
INTEGRITY
that the bolts which secure the unit to the roof are tight and in good shape.  Be sure the four acorn nuts are snug and holding the shroud to the air conditioner.  While examining the tightness of these acorn nuts, also examine the shroud to be sure it is not developing cracks or has suffered damage from impact.
LUBRICATION
DANGER:  Disconnect the power supply to the unit before servic​ing to prevent a shock hazard or possible injury from moving parts.

The blower drive motor may include oiling cups at the top of the motor.  There is no requirement to oil the journals under normal operating conditions.  However, if lubrication to the unit is de​sired, use only SAE 20 non-detergent type oil.  Do not over oil, three to four drops in each oil hole once a year is sufficient.
CONDENSATE
The  condensate  drain  pan  and  drain  line  should  be  checked 
DRAIN
and cleaned at a minimum of twice yearly, or more often if found to be necessary.  NOTE:  Built in condensate drain  trap  provides 


positive seal to prevent hazardous outside air from entering the inside (evaporator section) of unit.  The condensate drain trap must contain water to provide a positive seal.

REFRIGERANT
The system is  factory  charged  with  refrigerant  and  should  not 
CHARGE
require adjustment.  If, at any time, the system should need an addition of refrigerant, it should be added very carefully and only by qualified personnel.  Use only refrigerant 22!

NOTE:  Whenever maintenance is being performed on this equipment whereby the refrigerant system may be opened up to the atmosphere, proper procedures for handling system refrigerant must be followed according to the Environmental Protection Agency (EPA).  Please refer to Title 40 of the Code of Federal Regulations, Part 82 for EPA regulations.

If the system is low on refrigerant and the system still has consid​erable pressure, the entire piping circuit should be checked and the leak located and repaired before any refrigerant is added.

If the system is completely void of pressure, it should be pressur​ized, the leak located and repaired, then a new liquid line drier should be installed.  After this is done, a good vacuum pump should be connected to the system and a run for several hours to remove any possible moisture that could be present.  After the vacuum has been pulled, weigh in the proper charge according to the data on the nameplate.
If any problem is encountered that is not covered in these instructions, or for any ques​tion that might arise, call The Birdwell Company in Houston, Texas:  (281) 492-1786.
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