	RENEWABLE ENERGY LABORATORY SPECIFICATIONS 


WIND ENERGY LABORATORY

P3100 HORIZONTAL AXIS WIND GENERATOR MODULE

The P3100 is to provide the means to measure torque and thrust generated from a 600mm diameter wind turbine. The module comprises of a small variable speed motor configured to act as a power generator, mounted on a shaft free to slide axially within ball bearings. The module is to include the supply of a hub that allows the angle of attack to be adjusted and set with reasonable accuracy. The unit is to be provided with a control box that displays current, voltage and wind generator speed. The P3100 is to read torque and thrust by weights, whilst the P3100e is to use load cells. Speed is to be measured with a tacho generator. 

P3100E  DATA ACQUISITION

Product P3100e provides a range of signals suitable for acceptance by most data acquisition systems. Cussons recommends the use of its P7141 Data Acquisition Module for use with the P3100e system. P7141 provides a plug in data acquisition module connected to a PC, supplied as a current production specification at the time of order. 

P3120 VERTICALLY AXIS WIND GENERATOR MODULE

The P3120 is to provide the means to measure torque generated from a 400mm diameter wind turbine. The module is to comprise of two stub shafts and hubs for the mounting of suitable blades. The shafts are to be supplied with bearings and housings suitable for mounting on Cussons P3105 Wind Channel or P3125 External Mounting Kit. One shaft is to drive a small variable speed motor configured to act as a power generator. The unit is to be provided with a control box that displays current, voltage and wind generator speed. The P3120 is to read torque by weights, whilst the P3120e is to use a load cell. Speed is to be measured with a tacho generator. 

P3120E  DATA ACQUISITION

Product P3120e provides a range of signals suitable for acceptance by most data acquisition systems. Cussons recommends the use of its P7141 Data Acquisition Module for use with the P3120e system. P7141 provides a plug in data acquisition module connected to a PC, supplied as a current production specification at the time of order.

COMMON ACCESSORIES FOR USE WITH WIND GENERATOR MODULES

P3107 EXTERNAL WIND GENERATOR MOUNTING KIT – Common Items

The P3107 Common external mounting frame kit comprises of a large tripod base, which is designed to be tilted into the vertical from a downwind position. The base is supplied with “pockets” that can be weighted at site with soil, rocks or water to provide a secure base in stronger winds.

P3204 ANEMOMETER

[1]  
Hand held instrument.

[2]  
Comprises a probe containing a heated miniature thermistor bead which is used in a current controlled circuit designed to eliminate the effects of changes in air temperature.

[3]  
The telescopic probe is arranged for any depth of insertion into a duct through a ½" BSP tapped boss.

[4]  
The analogue readout has a range of zero to 30m/s.

[5]  
Temperature readout of zero to 80°C.

P7141 DATA ACQUISITION FOR SOLAR ENERGY APPARATUS 

[1] USB data logger for encoding the measured temperatures, flow rates and pressures on P7140.

[2] To include current production personal computer and software for some analysis of the recorded data

ACCESSORIES :

P7131 SOLARIMETER

[1]  To measure the total radiation of the sun and sky.

[2]  For use with solar energy apparatus.

P7132 ANENOMETER

[1]  For wind speeds 50-1000 m/min.

[2]  For use with solar energy apparatus.

P7133 INCLINOMETER

[1]  For use with solar energy apparatus.
P3105 WIND CHANNEL 

The P3105 Wind Channel is to provide a suitable wind channel in which the P3100 Horizontal and P3120 Vertical Axis Wind Generators can be mounted. The channel is to have an internal diameter of 590mm, to be made of acrylic and to be a minimum of 8mm thick. The channel is to have a guard at its entrance, provided with an electrical switch, which can be used to permit use of the wind fan. The Channel is to be provided with access points for air flow measurement, power take out, and load measurement take out.
P3106 WIND GENERATOR BENCH

The P3106 Wind Fan and Bench is to provide a flow of approximately 3m3/s of air flow, from within a robust steel duct. The fan is to be powered by a directly coupled motor, with a drive capable of displaying either fan speed or fan current. The fan, motor and drive are to be mounted on a robust bench. The bench must be capable of mounting the Cussons P3105 Wind Channel, and separately the P3260 Wind Tunnel. The bench shall be supplied with suitable work surfaces, and have four wheels and two jacking screws for movement and location.

ACCESSORIES FOR USE WITH P3100 & P3100E

P3102 AEROFOIL BLADES – SET OF 3 FOR P3100

A set of four twisted aerofoil wind generator blades machined to the A18 smoothed profile. The blades are to have a length of 240 mm and are to be twisted approximately 40o over their length. Each blade is to have a root fixture designed to fit in the hub of Cussons P3100 Horizontal Axis Wind Generator and allow the angle of attack to be adjusted and set for each test.
P3103 TWISTED MOMENTUM BLADES FOR 3100

A set of four twisted momentum wind generator blades made as parallel-faced blades. The blades are to have a length of xx mm and are to be twisted approximately 40o over their length. Each blade is to have a root fixture designed to fit in the hub of Cussons P3100 Horizontal Axis Wind Generator and allow the angle of attack to be adjusted and set for each test.

P3104 STRAIGHT MOMENTUM BLADE DESCRIPTION 

The P3104 Straight Momentum Blade set includes four blades designed for use with the Cussons P3100 Horizontal Axis Wind Generator. The blades are a flat faced, parallel sided, and are 240mm long. 

P3108 HORIZONTAL WIND GENERATOR MOUNTING KIT

Cussons P3100 Horizontal Axis Wind Turbine can be mounted externally to carry out tests in free wind conditions. It is essential that P3108 is used with the P3107 common items kit. 

P3108 comprises of a robust frame, together with a light bearing and wind vane, to maintain the P3100 Horizontal Axis Wind Turbine pointing directly into the wind. It is possible to lock the turbine into a set angle relative to the wind. The kit also contains an electrical extension lead to extend the connections and extension cables for the measurement of torque and thrust in the mechanical P3100 version. (Mechanical measurement of thrust and torque externally is not accurate).

P3204 ANEMOMETER

[1]  
Hand held instrument.

[2]  
Comprises a probe containing a heated miniature thermistor bead which is used in a current controlled circuit designed to eliminate the effects of changes in air temperature.

[3]  
The telescopic probe is arranged for any depth of insertion into a duct through a ½" BSP tapped boss.

[4]  
The analogue readout has a range of zero to 30m/s.

[5]  
Temperature readout of zero to 80°C.

P3110 WELLS TURBINE HUB FOR USE WITH P3100

Product P3110 provides the disc and blades, suitable for mounting the Wind Generator Module P3100 and suitable guide ducts to be used within the  Flow Channel P3105 to guide the air flow onto the aerofoil sections. 
P3111 WELLS TURBINE ADDITIONAL STAND ALONE KIT

P3112 WELLS TURBINE ADDITIONAL BLADES – SET OF 8

ACCESSORIES FOR USE WITH P3120 & P3120E
P3122 ADDITIONAL BLADES – SET OF 8

P3123 SCOOP BLADES

P3124 SHIELDED BLADES 

P3125 VERTICAL WIND GENERATOR MOUNTING KIT

WAVE AND TIDAL ENERGY

P6290 FRANCIS TURBINE SET

[1]  
Reaction turbine assembly complete with recirculating water supply system, disc brake power absorption and 305 litre capacity sump tank.

[2]  
Turbine case in bronze with clear Plexiglas full diameter end cover for observation of the guide and vane mechanism.

[3]  
Turbine discharge bend and draft tube of clear Plexiglas.

[4]  
Turbine speed at maximum efficiency 2750rpm.

[5]  
Motor / pump unit 300 litres /min at 15m head.

[6]  
Flow rate at maximum efficiency 270 litres / min.

[7]  
Power output 0.38 kW at maximum efficiency of 65%.

P6330 FLOATING WAVE ABSORBER

The P6330 is to provide experiments for testing the performance of basic floating wave absorbers and is to comprise of a water pump driven by a float. The absorber is to be able to accept a range of different float bodies, such as Cussons P6331 float range. The pump is to lift water into two reservoirs to allow the energy from the upstroke of the wave to be recorded separately from the down stroke. The unit is to be suitable for use in waves up to 100mm wave height, and in water depths greater than 220mm. The absorber is to be supplied with one float.
P6331 RANGE OF FLOATS

The P6331 is a Range of Floats includes four floats, including round bottomed floats, triangular and rectangular floats of similar floating area, and a float of similar geometry but larger size. Floats are made of medium density foam, and are each provided with pockets to which weights can be added. 

P6235 FLAT BOTTOMED VESSEL  (METACENTRIC HEIGHT APPARATUS)
The P6235 Flat Bottomed Vessel is constructed from non-ferrous materials and has a detachable bridge piece and loading system. The bridge piece can be used with other hull sections so that floatation characteristics may be directly compared. Provision is made to alter the keel weight and the mast weight so obtaining a variety of loading conditions. For off balance loadings the degree of list can be directly measured using the plumb-bob line attached to the mast and swinging over a scale mounted on the bridge piece. The floatation experiments can be carried out using the measuring tank of the P6100 Hydraulics Bench.

Floatation characteristics of flat bottomed vessel P6235 :

Depth
170 mm

Length
380 mm = L

Width
250 mm = D

Distance from pontoon
123 mm

centre line to added weight 

Centre of gravity of 125 mm approx. from outer pontoon with mast
surface of vessel base

Weight of vessel with mast :3 kg approx.

Height of mast loading
position above water surface of vessel base  : 790 mm

P6236 ALTERNATIVE HULL SECTIONS
Two further types of hull section are supplied to be used in conjunction with the bridge piece, keel and mast weights etc. supplied on P6235 "Floatation characteristics of a Flat Bottomed Vessel".

Both additional hulls are made from non-ferrous material and one is representative of a typical hull section whilst the other is of semi-circular form.

The bridge piece is removed from the flat-bottomed hull section P6235 by unscrewing the bridge piece fixing screws until they are clear of the locating holes in the hull, and then lifting the bridge piece and mast clear of the hull.

Fixing the bridge piece to either the 'typical' or 'semi-circular' hull section involves the reverse of the above removal instructions.
Semi circular hull :
Length      
380 mm


Width       
250 mm


Weight     
2600 gms approx.

            
(including mast and bridge 

piece from P6235)

Typical hull section :
Length      
380 mm


Width       
250 mm


Weight     
2700 gms approx.


(including mast and bride 

piece from P6235).
P6340 OSCILLATING AIR COLUMN APPARATUS

The P6340 is to provide experiments on testing the performance of a small oscillating air column wave absorber, and is to comprise of clear open-ended chamber that can be set in a wave stream. The chamber is to be connected to a suitable pneumatic cylinder and piston driving a water pump. The chamber is to be able to accept a range of different wave concentration devices, such as the P6341 wave concentrator range. The pump is to lift water into two reservoirs to allow the energy from the upstroke of the wave to be recorded separately from the down stroke. The unit is to be suitable for use in waves up to 100mm wave height, and in water depths greater than 200mm.
P6341 WAVE CONCENTRATORS FOR THE OSCILLATING AIR COLUMN 

A set of four nozzle devices is to be supplied for use with Cussons P6340 Oscillating Air Column Experiment, to concentrate the waves into the column. The four concentrators are to be manufactured from clear acrylic.

P6345 SURGE CHANNEL WAVE ABSORBER 

This P6345 aims to provide experiments on the use of a tapered wave channel to absorb and capture the energy of waves. The Surge Channel is to be used in wave channels of a minimum of 300mm wide, or open waves and is to provide a ramp that is to be adjustable in angle between 4o to 8o in situ. The Channel is to be tapered and the shape of the taper shall be adjustable without removing the surge device from the wave channel. The water that passes over the ramp is to be collected in a reservoir. All materials used shall be suitable for constant immersion.
P6346 SURGE CHANNEL ACCESSORIES 

The P6346 Surge Channel Accessories kit provides two pairs of additional walls suitable for use with P6345 Surge Channel Wave Absorber. One pair of walls are to have a convex lower edge, and one pair are to have a concave lower edge, so as to allow the ramp to change its angle to the horizontal over the length of the ramp.

P6275 300 x 450 mm  FLOW CHANNEL 
Flow channel with flow cross section of 300 x 450 mm

Operating length 5 to 20m in modular 5m sections

Flow rate of 0.3m/s with variable speed drives with options of higher flow rates

Overall dimensions 1.8m high 1.2m wide and 3m longer than operating length

Storage tanks for 2/3 normal water depths

P6285 WAVE GENERATOR FOR P6275

SOLAR ENERGY & FUEL CELL

P7140 SOLAR ENERGY APPARATUS 

[1] Apparatus for the demonstration and determination of total heat capture of a solar energy unit and determination of relative efficiency.

[2] To determine the effects of changing the flow rate and angle of incidence on the energy collection performance.

[3] Flat heat collection tray 1.2x1.0m in GRP construction, covered and sealed by clear glass sheet. Tray to be rotated through 180 degrees.

[4] Tray to be covered by removable solar radiation mat, upon which heat transferring water pipes are laid, and variable thermal insulation material to be furnished under mat.

[5] Temperature measurement at eight different points to be provided by thermocouple instrument.

[6] Water reservoir with built in heat exchanger coil, mains powered feed water circulating pump, flow control valve and feed flow measurement.

P7141 DATA ACQUISITION FOR SOLAR ENERGY APPARATUS 

[1] USB data logger for encoding the measured temperatures, flow rates and pressures on P7140.

[2] To include current production personal computer and software for some analysis of the recorded data

ACCESSORIES :

P7131 SOLARIMETER

[1]  To measure the total radiation of the sun and sky.

[2]  For use with solar energy apparatus.

P7132 ANENOMETER

[1]  For wind speeds 50-1000 m/min.

[2]  For use with solar energy apparatus.

P7133 INCLINOMETER

[1]  For use with solar energy apparatus.

P7142 LIGHT SOURCE.

A 1 kW light source for use with solar apparatus range providing variable light and adjustable height and angle.
P9060 PHOTOVOLTAIC SOLAR POWER UNIT

[1]  
Investigates the performance of a photovoltaic unit.

[2]  
Enables solar energy to be collected, stored and measured.

[3]  
Comprises six module photovoltaic cell array for mounting externally with maximum output about 9W.

[4]  
Bench top control unit for use in laboratory, comprising switching circuit, load resistors (2 banks), ammeters (2), voltmeter, 0-200gm dynamometer system and tachometer.

[5]  
Large capacity lead acid battery supplied in dry charge condition. 

[6]  Supplied complete with 30m of external quality cable.

P9040 FUEL CELL DEMONSTRATION UNIT
The power element in the unit is a Hydrogen / Air fuel cell comprising ten cells  in a stack connected to a control unit incorporating  a  loading system consisting of  a variable rheostat, Ammeter and Voltmeter.

 The characteristics of the fuel cell array can be determined by the instrumentation provided. Provision is made for the use of data logger, to log the output of the fuel cell. (Cussons P7141)

The fuel cell  employed is a PEM type giving an energy conversion of around 40%.
P9041 METAL HYDRIDE HYDROGEN STORAGE BOTTLE AND PRESSURE REGULATOR 

P9042 RECHARGEABLE BATTERIES ( LEAD ACID AND NiMH)

P9043 ELECTROLYSER TO GENERATE SMALL QUANTITIES OF HYDROGEN 

P9044 HAND HELD HYDROGEN LEAK DETECTOR 

P9046 CONTROL UNIT
This control unit provides constant power output from Wind, Solar and Fuel cell experiments.

P7141  DATA LOGGER 

A USB data logger device suitable for encoding the temperature, flow rate and pressures within the P7140 apparatus, together with a current production personal computer, and software suitable for some analysis of the data recorded
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