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GENERAL DESCRIPTION
The Sensible Air to Air Heat Rotary Heat Exchanger is designed to transfer sensible heat from one air stream to another.

The heat transfer capacity of a heat exchanger increases with temperature difference and airflow state.  A further increase in heat transfer capacity occurs when one air stream is cooled below the dew point and mass transfer takes place.

The temperature limits for the heat exchanger are nominally -200 C to 1500 C.  Heat wheels also available for applications up to 3000 C, please consult the manufacturer.

Face velocities within the range 1.2 to 3 m/s are normal. 

The units are manufactured with square frames and are currently available with nominal rotor diameters of 760mm, l000mm, 1270mm, 1500mm, 1780mm, 1980rnm, 2235mm, 2540mm, 2750mm .

OPERATION
The heat exchanger rotor is connected into two counter flowing air streams so that the heat exchange media mounted on a rotating shaft between the two streams passes through each in turn, being cooled in one and heated or regenerated in the other in the course of each revolution of the rotor.  Hence the name "Rotary Regenerative Heat Exchanger”.

SEALING
The heat exchangers are fitted with positive interference seals. These are polypropylene rubbing strips and Mylar rubbing strips fitted to the rotor.

DRIVE GEAR
The heat exchangers are provided with a three OR single phase electric motor together with a reduction gear box. 

The units will operate at a fixed speed between 15 RPM to 18  RPM and shall be driven through belts and pulleys to the central shaft. Unit sizes 1500mm and above will require the installer to supply and install a suitable electronic soft starter or VSD to provide a slow 10 sec ramp start up for the motor drive. Those units running a single phase double capacitor start motor will not require a VSD or soft starter.

Vee Belt pulleys normally provided with the unit are "Bi Loc" Pulleys with an easily demountable cone centre. The drive and Vee pulleys can be mounted on either side of the unit for convenience of installation.

BEARINGS
The units are fitted with two self aligning ball bearings on either side of the rotor shaft. Grease nipples are fitted for the addition of suitable grease twice annually. Suitable access to both sides of the rotor will be required for maintenance purposes. Ensure that the grub screws in the inner race of the bearings lock the bearing to the rotor shaft.

LOW CARRY OVER NEGATES PURGE REQUIREMENT

Carry Over is the cross contamination or mixing of fresh air with exhaust air as a direct effect of trapped air in the rotor carried over from one side to the other on rotation of the rotor. Due to the extremely narrow width of the heat exchanger rotor (100mm) and the small porosity of the rotor ( air passage gap approx 0.8mm between 0.1mm thin Mylar layers) carry over in our wheels is negligible. The use of a purge arrangement to reduce excessive carry over mixing in deep wheel rotors, which is detrimental to thermal performance, is not therefore required. 

DUCTWORK & FLOW ORIENTATION
The square frame heat exchanger with diametral beams  separating fresh from exhaust flows can be placed in either horizontal or vertical orientation to allow for different air flow duct orientation. The heat exchanger can also be easily placed in a plenum chambers to avoid complex duct construction. To obtain maximum thermal performance as well as avoid damage to the rotor when deflected slightly by the air flow, it is critical that the airflows should be directed towards the blanking sheet metal quadrants of the frame in counterflow orientation. 
Any ductwork attached to the rotor frame must not protrude beyond the frame flange otherwise interference with the rotor may occur during operation resulting in severe rotor damage.

Suitable access should be provided for access to each quarter of the unit for any possible rotor alignment adjustments if required and ongoing maintenance.

Dividing ducts between counter-flowing air streams do not require insulation.
Bolting up of badly fitted ducts may distort the heat exchanger frame and cause misalignment of the rotor leading to possible rotor damage in operation.. 

INSTALLATION
Air to air heat exchangers are normally symmetrical in all respects and can be installed with the counter flow air streams in either half of the unit.  The square frame can be rotated 90 0  to convert from horizontal division to vertical division of airflows or visa-versa. However if more than one wheel are installed together to meet increased flow requirements Wheels can be butted together in “V” formation to lessen space requirements. In this case wheels should be placed with in horizontal split orientation.
It is critically important that the frame of the heat exchanger and in particular the dividing central beams, whose function is to separate the flows as well as support the heavy rotor, not be structurally loaded. The rotor frame  must not be used as a structural support and must be evenly supported. We suggest the use of sheet metal as airflow dividers and there is no need to insulate flow dividers on either side of the wheel. Adequate space needs to be provided around the central motor drive system and bearings on both sides of the wheels for maintenance and adjustment purposes.
CORRECT ROTOR ALIGNMENT 
On initial installation and on final commissioning the rotor should be checked to ensure that it can rotate without rubbing against any part of the frame, dividing beams or attached ducting or partitioning under full airflow loading and at its rated rotational speed of 18 rpm.
All rotors are checked for correct alignment when manufactured. Rotors can be re-aligned, if found necessary, by adjusting the position of one or both of the square bearing mounting plates, one provided on each beam. These plates support the central shaft of the rotor via self-aligning bearings, one attached to each side of the rotor on the central rotor shaft. Each bearing plate is bolted to the beams with 4 bolts and oversize holes in the plates allows for sufficient alignment clearance adjustment. 
ANNUAL MAINTENANCE
The heat exchange media is subject to cyclic changes in airflow direction and as a result does not generally accumulate excess dust.

The rotor should however be inspected regularly.  If dust has accumulated it can be removed by brushing with a soft brush or blowing with compressed air at moderate pressure. Water may also be used provided it can be drained away and the rotor is not subjected to excessive spray pressures.

Steam cleaning of the Mylar is not recommended.

Gear Box and drive motor maintenance should be carried out in accordance with Gear Box Manufacturers instructions and drive belts and chains adjusted for tension. Belt or chain should not be over tensioned. 

Bearings are fitted with grease nipples and we recommend the addition of a very small amount of good quality grease bi-annually.  Ensure that the inner race is securely locked to the shaft to prevent rotation and shaft wear. All high temperature Kapton wheels will require good quality high temperature grease.

Chain Drive Systems if installed will require periodic greasing of the chain depending on operating conditions.

Due to the low speed operation greasing requirements will be relatively infrequent.

Ensure that sufficient access is allowed on all four sides of the Rotor for maintenance and inspection purposes.

PERFORMANCE
Performance figures are calculated for negligible leakage and by pass flows and can be supplied on request for different applications. Performance Tables for all wheels for balanced flow conditions can also be downloaded from our web site at www.ecopower.com.au  OR www.rotaryheatexchangers.com  OR www.rotaryheat.com 
FAN ARRANGEMENT
Where possible the supply and exhaust air fans should be located in the air off streams from the heat exchanger in order to suck the air through the heat wheel on both sides. This arrangement provides low differential pressure across the seals of the unit and generally ensures all leakage flows are from fresh towards the exhaust air stream to minimise cross contamination.  A further advantage of this arrangement of fans is that the fresh air fan delivers its design airflow to the air-conditioned space.

To achieve maximum performance air flow must be in counterflow arrangement.
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WARNING

FAILURE TO COMPLY WITH THESE INSTRUCTIONS MAY CAUSE DAMAGE TO THE HEAT EXCHANGER AND WILL INVALIDATE THE WARRANTY.
ROTOR MOTOR SOFT START/STOP

MOTOR MUST ONLY BE STARTED WITH ELECTRONIC SOFT START OR VSD WITH APPROX 15 SECONDS GENTLE RAMP UP – Rotor sizes above 1500mm Dia are provided with 3 Phase VSD controllers and Rotor sizes 1500mm and below are provided with Single phase Capacitor start motors and do not need controllers. 
AIR FLOW DIRECTIONS
FRESH AND EXHAUST AIR FLOWS MUST BE IN COUNTERFLOW DIRECTION WITH  “AIR ON”  DIRECTED TOWARDS THE OUTER QUADRANT SHEETMETAL SEGMENTS ON THE SQUARE FRAME. 
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SUPPORT BRACES
All beam support braces if fitted must not be removed.
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