CANADIAN PURCELL MACHINERY

“A WORLD OF COMPRESSED AIR & GAS SOLUTIONS”

GUIDED ROTOR COMPRESSORS (GRC)

MECHANICAL & PERFORMANCE FEATURES

HIGH RELIABILITY AND LONGEVITY

· Long life (45,000+ hours single unit experience in field)

· Robust construction

· High tolerance to ingestion of contaminants

· Gradual non-catastrophic wear (easily replaceable roller wear only)

· Low internal gas velocities (reduced material erosion potential)

· Low rotor tip (Apex) speeds

VERY SMALL FOOTPRINT (HIGH CAPACITY/SIZE RATIO)

· Greatly reduced package size versus reciprocating compressors

· Wide speed range (900 rpm to 7,000 rpm)

· Simple cylindrical housing cross-sections allow for higher MAWP (maximum allowable working pressure) without heavy and complex construction

FAR FEWER MAINTENANCE PARTS THAN COMPARABLE RECIPROCATING UNITS

· No compressor valve plates and springs to replace (simple inlet/discharge ports only)

· No rod packings or piston rings (highest maintenance items on reciprocating compressors)

VERY LOW NOISE LEVELS

· Compressor noise levels are typically less than engine or electric motor noise levels

HIGH EFFICIENCY (80 TO 85% ADIABATIC)

· High isothermal compression potential due to co-mingling of seal liquid and gas

· Geometry provides excellent sealing potential for less leakage

· Low number of wearing parts, which contribute to maintaining efficiency over the operating life

HIGH APPLICATION FLEXIBILITY

· Simple multi-staging

· Suitable for wide range of process gases 

· Ability to start under loaded conditions without damage

· Suitable for direct coupling to drivers, or v-belt drive

· The Guided Rotor Compressor can be built into hybrid or compound (rotary/reciprocating) configurations

· Guided Rotor Compressor assemblies possible with different eccentricities, lobe numbers, and gases

· Suitable for distributed compression service (different pressure levels with separate & distributed compressor stages, within plant air system)

· A single guided rotor assembly can have compression and expansion stages operating together

· The Guided Rotor Compressor is suitable for steam re-compression service

NO UNBALANCED FORCES OR COUPLES

· Rotary design versus reciprocating

· Simplified design and construction

· Less costly skid construction and foundation requirements

NO AXIAL BEARING FORCES
· As is the case with twin screw compressors

· Extended bearing life

COMPRESSION RATIO EQUIVALENCE TO RECIPROCATING COMPRESSORS

· Compression ratio limitations are a function of volumetric efficiency considerations (ie. clearance volume)

· Nominal single stage limit approximately 3.0, with 5.0 as practical limit

HIGH DIFFERENTIAL PRESSURE CAPABILITY 

· Higher MAWP than twin screw compressors

· Higher suction pressure capabilities than screw compressors

· Higher differential pressure capabilities than twin screw compressors

· Differential pressure limitation is a function of bearing selection

· Higher differential pressure can be achieved by installation of dual rotor bearings

VERY SMOOTH TORQUE RESPONSE (NO NEED FOR A FLYWHEEL)

· Small Radial Rotor Displacements During Compressor Rotation

· Distributed placement of rotating masses

TWO PHASE OPERATION (LIQUID & GAS CO-EXIST DURING COMPRESSION)

· Approaches isothermal compression (ie. lowest required work)

· Significantly lower discharge temperatures 

NEAR ISOTHERMAL COOLING UNDER TWO PHASE OPERATION

· Significantly lower discharge temperatures allow new application options

· Lowest required work & highest efficiency

CAN BE LUBRICATED WITH A VARIETY OF FLUIDS INCLUDING SYNTHETICS, FOOD GRADE LUBRICANTS/GLYCOL ETC.

· Allows application of Guided Rotor Compressor within a integrated natural gas compression and dehydration system

WIDE RANGE OF BEARING SELECTION (SLEEVE, ANTI-FRICTION, CARBON–TESTED)

· Guided Rotor Compressor tested and proven for operation with a wide variety of bearing types for various application requirements

NO GEARING REQUIREMENTS

· Simple & reliable direct coupling to driver

· No requirement for speed increasing or timing gears

· No rotor to housing phasing gear are required

· No horsepower losses associated with gear boxes

· Fewer bearings reduce maintenance requirements

LOWER SYSTEM PACKAGING COSTS WITH REDUCED SYSTEM PIPING COMPLEXITY

· Lack of vibrations & shaking forces allows significantly smaller and lighter skid structures

· No special foundation requirements

· Reduced auxiliary equipment requirements allows less complex system

· Lower heat rejection results in reduced cooler sizes

· Ability to specify location of inlet & discharge porting, by limited repositioning of housings

· Smooth torsional response & no requirements for flywheels

· Ability to start under load (reduced need for start-up bypass piping loop)

SMALLER AND LESS EXPENSIVE COOLERS

· Primary heat rejection by simple oil cooler 

· Higher heat exchange effectiveness (oil and gas in cooler)

· Significantly smaller cooler requirements than other compressor types

VERY LOW PART COUNT PER ASSEMBLY

· Significantly lower parts count between a Guided Rotor Compressor and a reciprocating or rotary screw compressor

VERY FEW WEARING PARTS

· Guided Rotor Compressor wearing parts are limited to rollers and drive shaft face seal

· Higher reliability

· Low spare part inventory

VERY LOW FLOW PULSATIONS

· Lower amplitude, higher frequency flow pulsations

· No acoustic vessels required for pulsation control

· Reduced piping vibrations

WIDE OPERATING SPEED CAPABILITY

· Wider selection of engine options
· High application potential
· Simplified capacity control by driver speed variation

MODULAR CONSTRUCTION (LARGE NUMBER OF ASSEMBLIES FROM SMALL NUMBER OF COMPONENTS)

· A wide product range can be implemented with relatively few unique part numbers

· Close coupling of individual assemblies into “coupled assemblies) offers potential for higher flow rates & higher multistage assemblies

HIGH DESIGN APPLICATION FLEXIBILITY (FLAT EFFICIENCY CURVE)

· Less reason to provide for variable capacity & variable pressure ratio control and their inherent complexity and maintenance requirements

SIMPLE ASSEMBLY AND REPAIR PROCEDURES

· Smaller components are easier to handle with fewer service personnel

· Set-up clearances are less critical than twin screw & reciprocating compressors

CAPABLE OF OPERATION AS EXPANDER OR COMBINED COMPRESSOR/EXPANDER

· Broad application ranges
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