CANADIAN PURCELL MACHINERY

“A WORLD OF COMPRESSED AIR & GAS SOLUTIONS”

GUIDED ROTOR COMPRESSOR

PRINCIPLE OF OPERATION

INTRODUCTION
The Guided Rotor Compressor (GRC) is a rotary positive displacement device, which is based upon an envoluted trochoid geometry.  The device represents a new family of rotary compressors.  The GRC is not a Wankel device and there is no mechanical design relationship between the GRC and reciprocating, twin screw, single screw, vane or scroll designs.  The compression volume is defined by a trochoidal surface within a casing, or housing, and a rotating rotor mounted on an eccentric drive shaft.  Depending upon configuration, three to four compression volumes are defined by a rotor/housing pair, thereby providing 12 to 20 compression processes for each full rotation of the rotor.  One or more rotors are available for single stage and multistage operation.

Application benefits include very wide inlet pressure and discharge pressure capability, high efficiency, compact compressor footprint for single and multistage configurations, wide off-design operating potential without efficiency degradation, high reliability and longevity, low part count (no compressor valves, no piston rings, no linear strip seals) and reduced system packaging costs.
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PRINCIPLE OF OPERATION
The GRC is a rotary positive displacement device.  Other common rotary positive displacement compressors are the; twin (helical) screw, rotary lobe, rotary vane, scroll, rolling piston, single (globoid) screw and liquid ring compressors.  The other major positive displacement compressor type is the reciprocating compressor, which utilizes the “back and forth” reversing motion of pistons or diaphragms rather than rotary motion, to achieve volume reduction.

The GRC is an envoluted trochoid device, which utilizes a parallel trochoid curve to define its basic compression volume.  The historic Wankel engine (and compressor variant) utilized the theoretical trochoid rather than the envoluted.  The GRC also utilizes a cylindrical seal rather than a linear seal of the Wankel.  It is the combination of the envoluted trochoid and the cylindrical seal, along with proprietary geometric proportions, which allow the GRC to function and provide superior operating characteristics.

The GRC is simple in configuration and construction.  A single rotor compressor assembly is comprised of; a trochoidal housing, a rotor, roller seals, suction side plate, discharge side plate, crankshaft, rotor bearing, main bearings, end covers, and a ceramic face seal.  The compressor is modular in construction and can be configured as a multi-rotor and multistage assembly, while separate compressor assemblies can be close coupled together to achieve further product line expansion.  The GRC does not utilize nested timing gears and does not require speed increasers to achieve cost effective delivery volumes.

The key geometric descriptor for the GRC is the Eccentric.  This one variable, along with other elective considerations, defines a particular GRC design.  The Eccentricity is approximately equivalent to the “stroke” of a reciprocating compressor, in terms of performance definition.  Those familiar with the GRC, use the Eccentricity as the designator for a core design series.

Secondary geometric information includes; number of rotors, number of stages, number of rotors per stage, number of lobes and rotor width.  Performance or design operating considerations include; rpm, suction pressure, discharge pressure, flowrate.
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Each individual multirotor GRC design can have different Eccentricities for each rotor, as well as different rotor dimensions, number of lobes and utilize different gases for each rotor.  The GRC can also be close coupled directly to another compressor type such as a reciprocating compressor.  The only constant is shaft speed (rpm).

MECHANICAL ATTRIBUTES
Mechanical attributes of the Guides Rotor Compressor (GRC) include:

· Small physical compressor envelop (high capacity/size ratio)

· Tolerant of liquids in the gas

· Exceptional multi-staging potential

· Very low part count and robust construction

· No unbalanced forces or couples

· Very low noise levels

· No compressor valves or rod packings

· No timing gears

· Very few wearing parts; roller and face seal

· Lubricated and non-lubricated operation potential

· Numerous lubrication options; mineral oil, synthetic oil, ATF, glycol, glycol/water

· Wide speed range potential; commercial range – 900 to 2,400 rpm (600 to 7,000 rpm demonstrated)

· Virtually no flow pulsations

· Very smooth torque response (no flywheel required)

· Two phase operation

· Excellent scalability

· Reduced packaging and piping complexity

· High design and application flexibility

· Simple assembly and repair

· No complex machining

Various models of the GRC are available as either a four sided rotor, three lobe configuration or as a five sided rotor, four lobe configuration.  For each rotor rotation, twelve or twenty compression processes occur respectively.  As such, the GRC is generally smaller in overall size than comparable reciprocating compressors.  On the basis of actual rotor speed, the GRC is also significantly smaller than twin-screw compressors, although in practice, the majority of twin-screw compressors utilize speed increasers to achieve high volume flow rates and apparent small size.

The GRC is exceptionally simple in construction.  A typical single rotor configuration is assembled from less than 20 components, not counting fasteners.  A comparable single cylinder-reciprocating compressor is comprised of a least double the number of parts.  Reciprocating parts are also complex in design and more fragile.  The GRC components are simple in configuration and significantly more robust in cross-section and construction.
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Generally, GRC based compression systems for wellhead and gas-gathering applications can be 40% smaller than comparable reciprocating systems and 25% smaller than twin screw based systems.

Compressor valves and piston rod packaging are completely eliminated, thereby avoiding costs associated with these component failures and resultant downtime.  The GRC utilizes simple cylindrical rollers that are exceptionally robust and long lasting to seal between compression volumes.  Experience indicates that roller life is at least two years, with no performance degradation.  The only other wear component is a ceramic-on-carbon face seal for the drive shaft.  This face seal has proven to be very reliable and long lived.

PERFORMANCE ATTRIBUTES
Performance attributes of the Guided Rotor Compressor (GRC) are:

· High adiabatic efficiency

· Relatively flat efficiency vs. RPM characteristics

· High compression ratio capability (Volumetric efficiency limited)

· High differential pressure capability (Bearing selection limited)

· High inlet pressure capability (face seal selection limited)

· Near Isothermal cooling under two phase operation
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