2Kw Wind Turbine Installation and Using Manual

1 Performance Introduction

Light brand wind turbine is a low speed type which uses wind speed and wind direction sensors to realize the intelligent control. It will stop working when meets with over wind speed or over voltage and owns many advantages such as high working efficiency, easy maintenance and high reliability. The production is the idea small power equipment for farming and pasturing areas which lack regular resources but have abundant wind power, frontier defense sentry near islands and observatory station. It would be able to supply the stable electricity for the electric machines such as illuminant equipment, colorful television and navigation mark.

2 Structural Characteristics

The light brand wind turbine is composed of vane, electric motor combination (including generator and gyro), tail vane, erecting pillar, bracing cord type tower and controllers.

1.  Vane: The leaf is manufactured by the extruding pipeline equipment which produces glass fiber. It is of good dynamic performance, high tenacity and reliability, and would not be transfigured.

2.Generator and gyro: The generator and gyro adopts mechanical-electrical integration design, which means assemble the shell of the generator and the gyro as a whole and make an inter-connected structure, which enhance the intensity and greatly reduce the use of material and the weight of head.

3.Empennage: It will automatically wind up in horizontal way when the speed is over the limits. It will be much more reliable to wind up passively because there contains no spring.                    

4.Controller: It commutates the three-phase alternating current inputted by the generator into the direct current and charge up the storage battery. 

3 Technical Index
FD3.1-2000 Type
A;The diameter of wind wheel: 3.7M
B;Timing manner: automatically adjust the windward angle
C;Rating wind speed: 10M/S
D;Rating voltage: 280V
E;Rating power:2000W
F;Generator: three-phase magneto
G;Rating rotate speed:400R/MIN
H;Starting-up wind speed: 3.0M/S
I; The height of tower: 9.0M
J;Protected value of outputting volts d.c.:300V
K;Drive method: directly drived by wind wheel
L;Graph of 2KW wind speed and power.

4  The list and use of system components 
1.One set of tower base, pintle bolt and nut. Function: support and fasten the tower.

2. Fastening tightwire, specification 6*19, diameter 6MM, length 8M, 4 radix. length 10M, 4 radix. Function: fasten the tower.
3. 6 sets of tightwire clamp. Function: fasten both ends of tightwire.
4. Turnbuckles  4 sets of bolts. Function: adjust the uprightness of the tower
5.  4 sets of annular anchor. Function: fasten tower tightwire
6. One set of generator and gyro assembly. It contains generator, gyro, wind leaf installation tray, press board and matched bolt. Function: generate electricity and track the wind direction.
7.  Dome. Function: lead the wind power from the center of the machine to the leaves to make it fully used.

 8.The function of the controller: It commutates the three-phase alternating current produced by generator and outputs the direct current to electricize the storage battery and examine its working status at the same time.

9.  Two radix of feet bolt. Function: fasten the tower base.
10. Three radix of tower frame: above, middle and below part. Function: support the wind turbine.
11. Three wind leaves. Function: to transform the wind power to kinetic energy and drive the generator.

12.The function of tail girder and tail board: adjust the windward angle of wind turbine.

5  Installation Procedure
Step 1: the Choice of the Installation Location
Wind power means the kinetic energy of moving wind. Wind turbine is the kind of equipment to transform the wind power to circumrotating kinetic power and than change it again to electric power. The equation of the wind power is the cube function of wind speed, which means per increment of 10% wind speed (for example from 9m/sec to 10m/sec), may increase the wind power by 37%, so does the same increasing rate of wind turbine power. Nearly in all installation fields, the higher the wind turbine stands, the faster the wind speed would be. Therefore, wind turbine should be set up as high as possible and try its best to be away from the barriers.
  When selecting the locations, it’s necessary to consider the distance between the generator and the pile. The shorter the distance is, the less cable would be used. As a result, less energy waste would be produced during the transmission. While under the circumstances of longer distance, it’s better to use much thicker standard cable for the transmission. 

The choice of the location will greatly influence the use of wind turbine!

Step 2: the Layout of Tower Frame, Base and Fastened Anchor.
The position of tower base and fastened anchor is shown in the following chart. Three points need to be adverted:

A;The base should be on the line between one anchor and the other end one.

B;The line between two anchors should be in the line between two holes on the grounding feet.
Therefore, it would be able to guarantee the balanced tensile force produced among fastened tightwire and easy for final adjustment, which is closely related with successful erecting of tower. Besides, the height of anchor and the tower base should be in consistent. Any action against above rules will bring the bad results, such as too tight or too loose fastening pull, while over tight pull will incurvate the tower or even break it down.
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Step 3: Concrete the Foundation of Base and Anchor 

1. Dig the holes according to the last step layout. 0.8M×0.8M×0.6M for central base and 0.6x0.6x0.6M for four anchors.

2. C25 concrete should be used. Four anchor bolts will be installed according to the holes on the base and four annular anchors need to be deposited 60°—80°along the base direction.
3. Finally, check the distance between the four hooks of the anchors and the center of the base (4M) and four anchors should be horizontal.

Step 4: Installation of Tower Base
Fix up the base on the prepared concrete seat by bolts.

Step 5: Assembly of Tower and Wind Turbine

1. Put the infrastructure of tower in the base, insert the axes to the base holes and lock it.

2. Connect the middle part and top part in turn; place it on the sawbuck when assembled.
3. Rip the cable of generator into the tower and elicit it on the exit near the grounding feet.
4. Secure the gyro flange and the tower flange with bolts and sling it. Please notice the axletree should be placed upside in order to set the leaves on it.
5. Install the wind leaves, cover the press board and screw the bolts. Be careful not to be too tight. Screw them down according to the order shown on Figure 1, 2, 3,4,
6. Cover the dome.

7. Fix the tail board on the tail girder, and set the girder on the back of the electric motor. Inset the axes and close the bolt.

8.Fasten the tightwire on the tower. For the left and right side tightwires, connect them with side anchor directly by turnbuckles. While for the back one, fix it up with the anchor behind along the same length. Be sure that three tightwires won’t be enwinded together and the frontal tightwire should be installed later.

STEP 6: Erecting the Tower
     1. Connect the last fixed tightwire to the one which is at least 16 meters. Tie one end to the winch or tractor.

2. Drill the tightwire or bracing cord through one end of the ladder (2*4 or 2*5) (shown in the figure on the next page).The ladder works as an assistant steeve.

1） In order to guarantee the safety, all working staff should be away from the erecting spot (at least ten meters away).

3.Drive the winch or tractor slowly and the tower will stand up along the moving of the cord. Stop at each rising 15°and check the tensile force of tightwire on both sides. Any over tight or loose wire should be regulated by putting down the tower slowly and adjusting the length of tightwire.

4. When the tower has been erected at certain height, the ladder will fall on the ground after accomplishing its work.

 5. Go on pulling the bracing cord until the tower stands upright. Separate the working cord and fix it on its anchor. 

6.Inspect and adjust the strain of each fixed tightwire. Over tight force may bend the tower while over loose force may cause the tower unstable and shakable. The perfect force is neither too loose nor too tight and can be adjusted through circumrotating the bolt.
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) The board or ladder will fall ot of the way aftr it has done its job. Thisis ok, just
semember to put it back in posifion when lowering the tower.

) Continne forward untl tower is vertical. stop vebicle,set bake, leave in gear and shut off
engine. Be sure not to pull too far or the tower may buckle and collapse.




Step 8: Collocation, Placement and Connection of Storage Battery
1.   Storage battery should be emplaced in dry buildings with invariable room temperature. The surrounding environment should open and ventilated. Confirm the total number of series-wound batteries and then design the shelf to store the batteries, controllers and invertors.

2. 4 sets of 200AH storage batteries would be recommended to match the FD3.1-1000W wind turbine.
3. Put the storage batteries in series. Connect the anode of first battery with the cathode of second one.
4. Coat all connection parts with grease or other antiseptic material. Fuse should be set on the anode of the battery to avoid electromagnetic disturbance. The connecting leading wire between the storage batteries and controllers should be less than 3 meters.

Step 9: Connecting controllers and Inverters
1. Connect the storage battery in series as follows: connect the anode of first battery to the cathode of second one until the whole voltage meet with the requirement. The voltage of each battery would be 12V.

2. On the controllers, the anode of terminals marked “connect storage batteries” should be connected with the anode of last battery while the cathode should be connected with the first one’s cathode end.

3. There are three wires leading out from the head of the generator, all of them should be connected on the three terminals marked “connect generator” on the behind of controller.

4. When connecting the invertors, it should be noted that the imputing voltage of inverter should be equal to the value of series batteries.

5. The detailed parameters of invertors can be seen on the instruction manual.

6. The typical electric connection of wind turbine.

Maintenance of the System

1. Inspect the electrolyte of the battery periodically (inundating the plate electrode). Distilled water or electrolyte need to be supplied when there is some shortage.

2. Check the degree of tightness of the newly installed machine after working for one month. Fasten it when it becomes flexible.
3. The tower can be put down in no wind weather.
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