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1. Annotations

All information provided in this document are deemed reliable. However the user of this
information is liable for their use.

Agreement on the legal and factual nature according to § 434 1 1 BGB: Our SkyWind pro-
ducts are only suitable for installation and commissioning by qualified specialist compa-
nies. The operating instructions and installation instructions must be followed. The spe-
cific product performance/characteristics depend on the version, the characteristic cur-
ve suitable for the site, which is set by the installation company, and the site quality. If
necessary, official permits, approvals, tests, certificates or other regulations for as-
sembly, installation, connection, activation or operation must be obtained or observed.
The user is responsible for identifying the relevant regulations and for complying with
them. SkyWind Energy does not assume any warranty for the issuance of the same. In
particular, the refusal does not constitute a defect in the product. Problems or deficien-
cies can only be handled after a complete system data sheet has been submitted. The
purchaser acknowledges and agrees to these terms and conditions by entering into the
purchase agreement.

All specificaton are subject to change without further notice. Only the latest version of
this document is valid. Owner must check for relevant changes on safety related topics
from time to time.

Wind generators—as other sources of energy—must be installed, activated and opera-
ted in accordance with national law and regulation. Buyer has informed on his national
regulation and is solely responsible for compliance.

When necessary the SkyWind owner will obtain regulatory approvals as might be requi-
red by national law. The owner is solely responsible for identifying such laws and regula-
tions and the compliance with such. Missing or declined allowances are not deemed
defects or flaws on behalf of SkyWind Energy.

Always attach your receipt to this manual and note down your products serial number.
You will need this information in case of warranty claims. You will also need your seirial

Note your serial no. here
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2. Introduction

CONGRATULATIONS!

You are now the owner of the most advanced micro wind turbine system! To maximize your
energy yield and allow for a trouble free operation it is very important to fully read and under-
stand the information provided within this document.

SkyWinds technology is based on more than ten years of ongoing development. Our rotor sys-
tems ans certain key technologies are patented.

SkyWind NG wind turbines are set apart from other products by the use of latest technology
while avoiding the use of neodymium magnets. SkyWinds all metal manufacturing guarantees
for unmachted durability and operational life.

The SkyWind NGs electrical design is essential for ist performance and efficient operation with
230/110 V grids. Our complex and patented rotor was designed with the aid of both computati-
onal fluid dynamics and wind test field evaluations by world leading Windtest Grevenbroich
GmbH.

Read and understand these information well to ensure a reliable and efficient operation of your
wind turbine system for years to come.

Your SkyWind NG micro wind turbine system must always be handled, installed, activated and
operated by trained professionals! Under no circumstances should you ever try to work on your
wind turbine on your own. Please check the agreement on the legal and factual nature of your
product and order.

The contents of this manual in their entirety are mandatory for anybody working on the wind
turbine system. The owner is liable for correct installation and operation of the system. Provisi-
ons made and tips provided in the professional installers guide are only supplementary to the
owners manual and do not replace it. The warranty is voided and SkyWind Energy GmbH is not
liable for any damages if the owner of the product breaches the legal agreement according to
$434 |1 BGB (see page 3), or installs/operates the product not according to this manual.
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Trained professionals as specified in this manual shall be all per-
sons familiar with this kind of equipment, its installation and
operation, trained, qualified and entitled for work on this kind of
electrical and mechanical equipment. Trained professionals are
also instructed on all required safety equipment, standard pro-
cedures and emergency response. This includes for example:

° Permit and qualification for installing AC equipment in
accordance with the regulations of the association for
electrical, electronic & information technologies (VDE) as
well as all local regulations and laws and in-house instruc-
tions.

Knowledge of all accident prevention regulations.

Knowledge of the function and use of each component
and its use for the entire system.

All regulation and law for installation and operation of the wind

turbine must be satisfied by the owner. All accident prevention

regulations must be satisfied by the owner. All work must be
performed by trained professionals only. Otherwise warranty is
void. Detailed documentation with pictures is mandatory. Every
person working on the wind turbine must have read and under-
stand the owners manual.




3. Delivery Contents

Delivery Contents Of A SkyWind NG (230/110 V):

1) 2x Rotor Blade SkyWind, anti-reflective coating, grey
1x left / 1x right

2) Nacelle with anti-reflective coating, grey

2a)  Rotor mounting set, consisting of:
Plate, Cone, Countercone, Lock Ring, Screw

2b)  Tower mounting adapter for 59 - 61 mm tower

4) Low-voltage DC grid inverter, 1 kW;
- incl. LCD-colour display with backlight
- customizable power curve and onboard computer
- An AC connection cable

4a) - DC dumpload for automatic braking system

5) Automatic storm control system for SkyWind NG
Control unit, Time delay relay, High-current relay

6) Information sheet to download this manual )
Serial Number

Any tower or tower system is never a part of the this wind turbine
system but rather a separate system as specified by DIN EN 61400-
2. SkyWind Energy does not manufacture tower systems but is re-
selling some systems of other manufacturers it has found to work
well with the SkyWind NG wind turbine. However SkyWind Energy
is not liable for correct function of the wind turbine with certain
tower systems or accessories. PLEASE CHECK YOUR DELIVERY FOR
WHOLENESS AND INTACTNESS IMMEDIATLY UPON RECEIPT OF
GOODS (3 days): LATER COMPLAINTS ARE NOT PERMISSIBLE.
Further components not included in this set are required to per-

form a correct installation (see manual).

*12/24 V version includes charge controller (see Chapter 6.3) and voltage supply instead of No.’s 4) and 4a).
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4. Target Audience & User Advice

4.1 Target Audience

=

This manual is made for owners and trained professionals installing and operating the equipment. It must
be known and considered by every person working on the wind turbine.

Only trained and qualified personal is allowed to work on the wind turbine and equipment.
Children or physically or mentally challenged persons must never approach the machine.

Kids may not play with this machine or be allowed to approach it. All system and control components must
be installed in such a position that children cannot reach them.

4.2 User Advice

Any liability or warranty by SkyWind Energy is ruled out if it is caused by one or more of the following causes. Only

SkyWinds warranty terms apply which may be downloaded from www.myskywind.com (German language only):

Usage not according to the intended purpose

Ignorance of this manual (either in parts or as a whole)

Operation at unsuitable sites

Missing documentation on set-up and installation

Operation without properly working safety equipment

Continued operation despite defects on (parts) of the machine or equipment
Unqualified installation, activation, set-up, operation, maintenance etc.
Changes to the system or its components

Installation of additional parts or equipment not intended for use with this wind turbine
Unqualified or incorrect repairs

Installation of non-original parts

Defects from outside (e.g. electricity grid overvoltages, defects etc.)

Force majeure
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This symbol indicates warnings and very important
‘ > information. Violation can mean danger to life or

even death. Observe all regulations strictly!

Disposal

According to WEEE-Directive 2012/19/EU on disposal of

electric and electronic equipment this equipment must be

collected separetely and recycled after the end of its useful
life. The owner is required to make sure that all
regulations are strictly followed and a correct
disposal is ensured. Owner must gather infor-
mation on how to dispose the items correctly
and follow these instructions.

Turbulent Sites

Imagine turbulence like a bumpy road, and your wind turbine
as a car. A few miles of bad road, a few potholes - that’s
nothing to worry about. Maybe you slow down a bit, but ge-
nerally your car is made for that. However, things change if
every road, even the highway, is full of potholes. In this case a
new car will be wrecked in no time. Its just the same for your
wind turbine. Stormy weather and wind gusts every now and
then - no problem: your turbine is made for that. But if your
turbine shakes and swings around all the time, even in gene-
rally steady winds, then even the best turbine will not last
very long.

Should you find that your turbines operation is very unsteady,
that the nacelle is permanently swinging from left to right,
that your rotor shakes and makes helicopter noises in operati-
on - than too much turbulence is the reason. In most cases
this is a sign that the wind turbine is mounted too low. A ne-
arby tree or house is causing the wind to swirl - turbulence!
Please read chapter 8 to understand the reasons and install
your turbine in a suitable place.



4. Target Audience & User Advice

4.3 Appropriate Use
Wind turbine
A wind turbine consists of the following, appropriately installed and set-up, components:

- a low voltage DC grid inverter, 1kW with Dumpload by SkyWind Energy
ora12/24 V DC, 30 A charge controller by SkyWind Energy

- a SkyWind wind generator nacelle

- a Skywind two-blade rotor (left and right half)

- a storm control / braking system by SkyWind Energy

Wind turbine grid inverter

The SkyWind NG grid inverter is solely intended to convert the DC power generated by a
single wind turbine into useful 110/230 V AC power and to control the wind turbine. Not
appropriate use is considered:

- any kind of use not mentioned above (e.g. use with solar systems etc.)

- modifications to the inverter

- installation of new parts into the inverter or its components
12/24 V DC charge controller

The SkyWind battery charger is intended solely to charge 12/24 V lead type batteries with
the power of a single wind turbine. Not appropriate use is considered:

- any kind of use not mentioned above (e.g. use with solar systems etc.)
- modifications to the inverter

- installation of new parts into the inverter or its components
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Two blade all-metal rotor blade

The SkyWind NG rotor blade is intended for use with the SkyWind NG nacelle and genera-
tor only. Never and under no circumstances may it be installed to other generators or
nacelles.

The rotor blade is to be mounted with the winglets facing away from the generator and

nacelle.

. Never use not original parts for your SkyWind turbine!

° Never use damaged parts, = Always check for a properly installed turbine first

° Force majeure is excluded from warranty

° Wind turbines and especially rotor blades are wear parts: Wear damage and force

majeure is excluded from warranty.
Storm control system / Sound control system

The control unit, time delay relay and high power relay must be installed and set-up cor-
rectly! Mounting a rotor to the wind turbine without installing a functioning storm control
system first is not allowed and extremely dangerous!

The wind speed sensor of the sound control system must be installed within 1 m (3 ft) of
the wind turbines nacelle.

The wind sensor must be placed in free flow of the wind and not be disturbed by walls,
towers or the wind turbines rotor.

The wiring and set-up of the control unit is to be installed accoring to specification. A too
long cable may harm the correct transmission of data and signals.

Island Protection / VDE 4105

A wind turbine operating on the AC grid may require to be installed in accordance with the
VDE AR N 4105 or similar regulations. The inverter itself is not compliant with this regulati-
on thus it may be required to install a separate voltage and frequency relay to comply with
the regulation. The owner is responsible for a compliant set-up.



5. Safety

The SkyWind NG wind turbine was developed with your safety in mind. But, since it is an
electrical and mechanical appliance certain dangers are related with its use. Only trained pro-
fessionals are allowed to work on the system.

Safety must be the most important concern when designing and installing your wind turbine
system. You must always be aware of the dangers of the machine and electrical systems. Un-
qualified handling may result in mechanical damage, serious injury or even death.

5.1 Mechanical Dangers

Rotating parts, like the rotor blades of your SkyWind NG micro wind turbine represent the most
obvious but also the most dangerous mechanical part. The rotor blades are made from light
aerospace grade aluminum with the blade tips rotating at up to 400 kph (250 mph). At this
speed the rotor blade is almost invisible to the human eye and can cause very serious injuries.
Never should the turbine be installed in a place where it is possible for a person to reach into
the rotor blades during normal operation. The turbine should also be situated in a place where
a damaged blade (e.g. by force majeure) can not harm people.

During installation the weight of the nacelle should not be underestimated. Be cautious: The
center of gravity of the turbines nacelle is not at the mast adapter.

5.2 Electrical Dangers
Electrical current is always dangerous and every line can be a live wire. Always be careful!

Heat in electrical connections is often the result of too much current in lines with too little dia-
meter. Always make sure to use a sufficient wire diameter. Keep an eye on cable-joints which
can also cause resistance and thus heat. The wind turbine must always be connected with 6
mm? Solarflex (HELUKABEL) wire.

© © © ©

The exactly vertical alignment of the tower, the exactly vertical
position of the nacelle on the tower, the perfectly balanced
installation of rotor blades, the correct torque for the rotor
screws and the correct set-up of storm control and inverter is
vital for successful operation. Failure to do so may lead to da-
mage or even destruction of the turbine.

Do not install the turbine in a place where people might be able
to reach into the rotor.

Always fix the rotor blade (tie it to the tower) before working on
the turbine or the electrical system and cables.

Use sufficient cable diameters. Within the tower and the turbi-
ne only 6 mm? Solarflex (HELUKABEL) or comparable is allowed.

interest to read to complete document before starting your work.

Within this manual you might find safety precautions which all have to be considered equal, regardless of their actual position within the document. It is within your own best
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5. Safety

Batteries can store large and potentially hazardous amounts of energy which can be
delivered within a very short amount of time. If batteries are included in an electrical
system the risk of fire in case of short circuits etc. are much higher. Install a fuse to y-
our battery connection to prevent this risk. Also make sure to connect the battery as a
last step after all the wiring and connections have been finished. Never use damaged
parts and make sure to look for maintenance that might be required for your battery

type.

5.3 Safety During Installation

Please take at least the following precautions during your installation:

Choose a calm day. No more than 2 Bft of wind is allowed!
KEEP YOUR SAFETY IN MIND! Contract trained professionals for the installation.

Disconnect any power sources (Public grid, batteries, storages of all kinds) from your wind
turbine and its electrical components (charge controller, grid inverter) during installation.

Make sure that the wind turbines cables (red/black +/-) are shorted during installation of
the rotor blade. This will be prevent the turbine from rotation.

Keep in mind that this a mechanical piece of equipment that might generate large amount
of physical force as the wind, especially during a storm, can create sudden bursts of immen-
se power. It is important to take all installation steps with care for detail and to check every
step once work is completed. Very little power production or even a broken turbine are the
likely result of mistakes. A wind turbine can be destroyed by a single gust within literally
seconds if handled or installed incorrectly.

We wish you a successful and long lasting operation of your SkyWind NG turbine!
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Install a fuse for the AC-Output of your wind turbine system. Ne-
ver install a fuse between the turbine and the grid inverter or

charge controller.

NEVER work on a live wire. Always disconnect or shut down all
power sources before starting work.

Always contract trained professionals for the installation or work
on the turbine!

Prepare as much as you can while on the ground. Reduce the time
and work on the rooftop or tower as much as you possibly can.

Always make sure the turbine is shut-off when working on the
system—no matter which part you are working on.

Make sure the rotors have the correct orientation: The winglets
must face away from the nacelle.

Installing the rotor blades must be the very last step of the instal-
lation. Only install the rotor once every other step is finished.



5. Safety

5.4 Installation Guide

Make yourself familiar with all safety precautions
Check that all components you will need are on-hand
- SkyWind NG wind turbine 1

1
- Inverter with accessories > P.5

- Automatic storm control system _:

- Min. 10 m 6 mm? Solarflex-Cable per turbine (P. 34)

- Tower with correct length/wall/diameter (P. 24 - 27)
- Protective wax coating (e.g. Liqui Moly Art.Nr. 6103)
- If needed: Noise decouplers for the building (P.25)

- If needed: Additional AC accessories (Fuses, VDE 4105 etc.)

-Plan your installation ahead and keep everything you need at hand-

This summary is to provide you with an overview of the general order the steps are to be taken.

Install the tower and, if required, noise decouplers and align it perfectly vertical.

Install the grid inverter and program the correct settings (P. 28 - 32)

Install the storm protection system and set the main switch in OFF (Sh. S. 36 - 38)
Prepare the turbines nacelle and install the cables (P. 18)

Put the cable into the tower and install the nacelle perfectly vertical (P. 20)
Apply the protective wax coating to the nacelle

Only now install the rotor blades to the nacelle and align them exactly (P. 19)
Check and test your installation thoroughly (P. 41 - 42)

Prepare the documentation with pictures and details!

The installation must be performed by trained professionals!
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Stand-alone installation on a tower

Flange-mounted to a flat roof building

Mounted on a standard rooftop



5. Safety

5.5 Operating Instructions

Check the turbine regularly, best is on an annual basis, for any kind of visual or obvious damage
to the rotor, the nacelle, the tower, the electric components. The rotor blades are very durab-
le—however they can deform when hitting a solid object (flying tree branches, birds, debree).
The turbine can also be damaged by vibration within the tower which can lead to fatigue dama-
ge or even destruction of the turbine.

Always make sure to switch the turbines main switch to ,,OFF“ while performing maintenance
works or accessing areas near the turbine. This must stop the turbines rotation and power ge-
neration immediatly.

Within the first weeks after installation you must check the tower for any signs of vibration
during operation. If the turbines tower has not been choosen correctly or the decoupling is not
working correctly the system must be changed—for example you may add tension ropes to
stiffen the tower. A wrong tower can cause damage to your turbine within very short amount of
time.

Choose a calm day for any kind of work or inspection on the turbine (max. 2 Bft!)

A safe and efficient operation for years to come is only possible with a correctly installed and
set-up wind turbine on a suitable site. If your wind turbine is not installed correctly the result
may be little power generation or even damage to the turbine within short time.

Document your installation and settings with pictures! You may only file a warranty claim if
you can proof that the turbine has been correctly installed and set-up. Did you choose the cor-
rect power curve? Was the storm control set-up correctly? Be prepared to answer this questi-
ons with pictures showing the setting and the date. SkyWind Energy will only warrant for cor-
rectly installed and set-up wind turbines.
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SkyWind NG 230/110 V will need a stable and consistent grid supply.
Frequent power shortages or grid failures may cause damage to your

wind turbine or inverter.

Check your wind turbine for mechanical integrity after a storm. Imme-
diatly shut off the turbine in case of any damage. Only restart operati-
on after professional repairs have been finished.

Always document your installation with pictures, videos and written
notices. Only a fully documented installation will receive warranty.

Apply underbody protection wax (spray can for cars) to the complete
nacelle once the installation is finished. Look for contact areas, screws
or areas with minor damages to the coating that might have been
caused during the installation process. Cover the entire nacelle (not
the rotor!) with a thick protective wax coating.

A new wind turbine will require some 10 to 50 operating hours at
normal windspeeds (8—9 m/s) before they start-up normally. During
these first few hours the start-up windspeed might be increased and
the wind turbine might start power generation a bit later than usual.

Never approach the turbine while it is operating. Be careful!



6. Technical Data

6.1 Specification SkyWind NG

Model SkyWind NG
Maximum Power 1,0 kW

Max. Power @ A/ B/ DC 1000 W | 600 W | 30 A

Weight 19 kg

Rotor Diameter 1,50 m

Swept Area 1,77 m?

Type: HAWT, Downwind

Rotor Blades 3mm Aluminium, Anti-Reflective Coating
Operational rpm 300 - 1500 rpm

Generator Gearless PMG, C8 Ceramic

Internal Resistance 1,1 Ohm

Operational Voltage 15-60V DC

Maximum Ampere 30A

Short Circuit Amp. (<2 s) 45 A

Inductivity 4,8 mH

Own consumption <10 W (incl. storm control system)
Grid Inverter (Optional) Included 1kW, Wind Turbine Inverter

Battery Charger (Optional) Included 30 A ( 12/24 V) Charge Controller
Brake Eddy Current, Stall
Maximum Thrust On Tower 250N

Level Of Protection IP 56
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Leistung In Watt

Rated Wind Speed:

Nominal Wind Speed:

Cut-Off Wind Speed

Survival Wind Speed:
RRP

Ca. 14 m/s

Ca.8m/s

Max.: Ca. 20 m/s or 60 V
Turbulent Sites: Ca. 15 m/sor 40V
Max. ca. 40 m/s

2478,15 € excl. VAT

Power Curve (AC)

The wind turbine has been tested at wind test site Neurather Hohe, Germany. The orange coloured power
curve is guaranteed by manufacturer (STP 273,15 K | SL | Tirep Class C | Power Curve A, Setting for maximum power).
Actual performance at customer sites may vary and is dependent on power curve and site.
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6. Technical Data

6.2 Specification Grid Inverter

Model

Max. Continuous Power
Max. Power AC

AC Voltage

AC Frequency Range
THD

Power Factor

Max. Efficiency
Standby Power

Output

Brake

DC Input

Brake Controller
Power curve computer
Over Amp. Protection
Over Voltage Detection

Overheating Protection
Island Protection
Level Of Protection

Conformity

TEG-1000G-WDL

900 W

1.000 W

185-265V | 95—140V (Grid dependent)
46 - 65 Hz

<5%

0,99

92 %

2W

Pure Sine Wave

Dumpload and controller (included in delivery)
22-65V

Internal computer

Yes

Yes

Yes

Yes (incl. active cooling)

Yes
IP 20

VDE AR N 4105:2018-11
VDE V 0124-100:2020-06 | VDE 0126-1-1:2013
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Storage Temperature
Operating Temperature
Humidity
Displayfunction

Size

Weight

-40° - +65° C

-20° - +50° C

Non condensating

Power, Yield, Grid + Programming Interface

350 x 195 x 90 mm

49 kg




6. Technical Data

6.3 Specification Charge Controller

Model

Max. Continuous Power
Brake

Max. DC Input

MPPT

Max. Ampere

Consumption (active)
Consumption (standby)

Fuse

Reverse Polarity Prot. Batt.
Reverse Polarity Prot. Windt.
Overheating Protection
Temperature Regulated
Step-Up Function

Impulse Charging
(Desulfation)

Operating Temperature
Common Ground (-)
Activatable Load Port
Case

Level Of Protection

MPPT 30 A

360 /720 W (12/24 vV DC)
SkyWind NG Storm Protection
60V

Yes

30A

15 mA (130 mA with load port activated)
<0,1 mA

30A

Yes

Yes

Yes

Yes

Yes

Yes

-25°C to +60°C
Yes

Yes

Metal

IP 20
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End-Of-Charge Voltage
Float Charging Voltage
Humidity

Cutoff Voltage

Reset Voltage

Battery Type

14,1V / 28,2V
13,7V/27,4V

Non condensating

10,5V /21,0V

12,5V /250V

Lead-Acid / Lead-Gel (AGM)




6. Technical Data

6.4 Advice to your wind generator

Your professional installer will manufacture and commision a wind energy converter
using the SkyWind NG components. The SkyWind NG itself is not manufacturer of
complete wind generators, further parts will be needed. These parts differ from site to
site, project to project and intended purpose to intended purpose and include major
parts like a suitable tower, foundation etc..

Usually at least the following additional parts and equipment will be needed:
1. A suitable tower, possibly with foundation and/or dampers for noise/vibration.
2. Cables, Zipties, Cable Joints, Screws etc.

3. Loctite 243.

8 4, Various small components such as connectors, fuses, residual current circuit
© breakers, mains filters etc.
o
g 5. Spray can of underbody protection wax for cars.
6. You will also need at least the following tools and equipment:

->Torque handle 2 / 15 Nm

-> Digital water level (accuracy 0,01°)

-> Crimp tool

-> Camera with date display in picture (for documentation)

-> Regulated power supply (0-25V DC, 0-5 A) for mandatory tests

207mm

-> Grease

62mm

Within this manual you will be guided through all important aspects of the succesful
installation of your wind energy converter. We wish you a succesful operation of your
SkyWind NG micro wind turbine!
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7. Installing The SkyWind NG

7.1 Installation Schedule

We have prepared this schedule to allow you to follow the steps undertaken by
your professional installer. Always remember to document every step with pictures
and detailed information.

1. Unboxing your SkyWind NG, check that everything is complete!
Check page five to see the delivery contents.
2. Install the tower for your wind turbine. Align it EXACTLY vertical!

3. Cut the DC cables to the correct length.
4. Open the nacelle.

5. Fit the cables through the mast adapter into the nacelle. Do not loosen the ge-
nerator for this.

6. Connect the generator output cables with Crimp connectors to the cables.

7. Close the nacelle and tighten the screws (2 Nm) using Loctite 243.

8. Install the inverter and do the wiring. Set the required power curve as required
for your installation site. Remember documenting.

8. Fit the cables into the tower and mount the generator nacelle on top of the

tower.

9. Tighten the mounting screws on the mast adapter and align the turbines nacel-
le perfectly vertical on the tower (see chapter 7.5).

10. Install the storm control system and program the brake controller. Check the
wiring and remember the documentation. Set the main switch to OFF.
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11. Check that the turbine and all components are fitted in the correct place and
all screws are tightened as they should.

° Check that the wind turbine can follow the wind direction freely (after turn-
ing it in one direction it must not turn back on its own)

12. Finish up the electrical installation and install accessories (if needed). Recheck
that everything is set-up correctly.

13. Now install the rotor blade by following these steps (see details later):

1) Fit the aft cone to the generator shaft. Small side facing the generator.

2) Fit the two rotor blades on top of each other and align them.

3) Fit the front cone to the generator shaft. Large side facing the rotor blades.
4) Align the blades exactly balanced (See P. 19)

5) Fit the mounting screw with lock ring ( 15 Nm, Loctite 243 )

The winglets (bended rotor tips) must face away from the nacelle.

14. Tighten the main mounting screw with 15 Nm and secure it using Loctite 243.

15. Apply the protective wax coating (underbody coating wax for cars) on the
entire outside of the wind turbines nacelle.

16. Switch the turbine ON and perform final testing.



7. Installing The SkyWind NG

7.2 Fitting the cables to the generator

Feed the cables from the underside of the mast adapter into the nacelle (see picture). Guide
one cable to the left of the main generator mount, the other to the right (see picture). DO NOT
DISMOUNT THE GENERATOR, this will void your warranty.

Feed about 30cm (1 ft) of cable into the nacelle. Now tighten the cables using four zip-ties
which are fed through the holes provided in the generator mount.

Now permanently connect the ends of the output cables of the generator (2x ca. 0.75 mm?2)
with your 6 mm? cable. Use CRIMP connection with shrink tubing for isolation (Sample: DSG
Canusa Art.Nr. 7931300102 )

By firmly tightening the zip-ties the connection is secured from the weight of the cable hanging
inside the tower. The nacelle can also turn into the wind without harming the connection. The
cable will prevent the turbine from turning to far, which is why it has to be solar cable. A slip-
ring used in other turbine designs would only provide a lifetime of two years and is not needed
for a down-wind turbine design.

Please grease up the part where the cables are exiting the mast adapter into the nacelle. This
will prevent wear on the cables.

Use Loctite 243 for all screw connections on the turbine to prevent unwanted loosening during
operation. Be careful to not damage the turbines coating while working on the turbine. Should
the turbine be damaged (or is to be installed on very salty places) apply the wax coating to the
inside of the nacelle as well.

Always plan to use enough cable to get from the generator, through and out the tower in one
piece. The cable must not have any connections within the tower!
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7. Installing The SkyWind NG

7.3 Preparations for Installation

=

Perform the initial pre-installation checks as specified on page 45. A turbine that fails the-
se tests must not be installed.

NEVER USE OTHER SCREWS AND COMPONENTS THAN THOSE INCLUDED IN YOUR DE-
LIVERY! Only place the turbine as shown in the upper right picture to prevent damage.

Feed the cables into the nacelle as described before and shown in the picture to the right.
Remember to grease up the tower contact point (see picture last page). Never and under
no circumstances may the generator be dismounted.

Should you find screws of the generator to be loose reinstall them using Loctite 243.

At very corrosive sites (e.g. coasts or on islands) please apply a wax coating to the inside
of the nacelle as well. The coating must cover all parts of the nacelle.

Remount the nacelle cover by tightening all screws to 2 Nm using Loctite 243. Be exact
and make sure every screw is correctly and firmly fitted.

The installation helper screw (red) can block the rotation of the nacelle during installation.
Make sure it is loosened enough to allow free rotation during later operation.

Turn the lower part of the mast adapter and try to vibrate a little, if you can’t—everything
is alright. Should the adapter not turn freely loosen the green locking screws a little and
fix them using Loctite 243. Should you be able to vibrate the part tighten the green screws
just a little so that the vibration disappears but you can still turn the part freely. Then fix
the screws using Loctite 243.

While mounting the nacelle to the tower you will fix the two orange mounting screws
using Loctite 243. Make sure to tighten these perfectly even and check that the turbine is
sitting perfectly vertical on the tower. The turbine will not work if the nacelle is misaligned
from the vertical or shake/rattle violently.
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7. Installing The SkyWind NG

7.4 Mounting the rotor blades (CAUTION: Accuracy)

The SkyWind NG patented rotor blades are CNC cut from aerospace grade aluminum to an ac-
curacy of 1/100 of a Millimeter. Make sure to align the rotor blades perfectly - one above the

other. Failing to do this step correctly will lead to constant vibration in your turbine!

Although the blades are cut perfectly, the anti-reflective and noise reducing coat can affect the
perfect fit on the shaft. You need to carefully remove the coating from the inside of the shaft
mounting hole using a sharp knive.

Be aware that the central mounting screw is the only part holding the rotor assembly toge-
ther. Carefully tighten the screw to 15 Nm (+/- 0,5 Nm), then remove the screw again. Now
apply Loctite 243 and carefully tighten the screw to 15 Nm again! Make sure the blades are
perfectly balanced after tightening the screw. Take your time and make it perfect!

Wait for the glue to dry before any operation. Don’t install in the rain!

The SkyWind NG is a downwind, horizontal axis, micro wind turbine. This means the wind is
coming ,from behind of the wind turbine, passing along the nacelle and tower before hitting
the rotor blade. This design allows the rotor adjust itself perfectly with changing wind direc-
tions—without a large and heavy wind vane or expensive yaw motors.

For a correct function the bended edges of the rotor blade, the winglets, must face with the
wind - meaning away from the nacelle (see P.15). A rotor facing the wrong direction will not
generate any power at all! If you should ever have to change rotor blades always renew both!

Looking at the wind turbine (rotor in front of the tower) the rotor must turn clockwise.

After installation make sure that the rotor is firmly in place, spins absolutly freely and the
nacelle can also turn 360° without any problems. The nacelle must not turn back into one di-
rection after beeing turned into any direction by hand - otherwise the tower is misaligned from
the vertical into the direction the wind turbine is leaning into.
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Make sure to place the rotor blades perfec..\* on top or

These parts must be
aligned perfectly above
each other!

15 Nm (+/- 0,5 Nm)

each other! Be very precise!

o

Loctite 243

Use the correct order when installing the parts of the

rotor blade. Be very precise!

Its not enough to just put the rotor blades on the shaft. The blades
must be aligned perfectly balanced! Take your time!

ATTENTION: You will need correct DIN tools to install the wind turbi-
ne. You will also need Loctite 243 screw glue.

Aluminum blades can be damaged during shipment or by harsh hand-
ling. Damaged blades may NEVER be installed on a wind turbine!

Installting the rotor blade is the very last step. Make sure everything
else is finished before and the turbine is set to OFF. WAIT FOR THE
GLUE TO DRY before starting any operation!

NEVER may water, grease, wax or anything else be allowed to get
between the rotor blades and the mounting parts during installation!
Choose dry weather for installation!



1 I' 1
7. Installing The SkyWind NG Do not try to ‘align

with a simple spirit
level!

7.5 Mounting the nacelle (CAUTION: Accuracy)

In addition to the exact assembly of the rotor blades, the correct assembly of the nacelle is also
important for smooth operation. For exact alighment, you need a digital machine spirit level.

First of all, keep in mind the goal of your assembly work: When the nacelle rotates on the mast 86°-94°1

according to the wind, it must not turn back into a certain "preferred direction" by itself. There-
fore, test at the end of the assembly, preferably in steps of 45° each, that you can turn the tur-
bine into any position-without it turning back on its own.

If this does not work right away, performing one or more of the following steps will help:

1. Loosen the nacelle fixing screws once again and make sure that they are tightened

exactly evenly. Uneven tightening will cause problems!

Align tower perfectly
vertical (+/- 0,2°) with
a digital machine spirit

2. Loosen the nacelle fixing screws once again and turn the mast adapter 45° or 90°
further. Then tighten the screws evenly again.
levell

3. Have a colleague lift the nacelle approx. 5 mm. Now fix the nacelle fixation screws

evenly.

These steps, or a combination of these steps, may be necessary because the coatings (e.g. hot-
dip galvanizing) and machining required on the components may not be exactly uniform. How-

ever, by following the above steps you will always find the correct position.

Do not under any circumstances attempt to align the nacelle by
Q tightening the bearing locking locking screws. This will lead to the

ATTENTION: The system will not work until you can turn the nacelle in any direction without it immediate destruction of your system!

turning back to a certain "preferred direction" by itself. A not perpendicular assembly leads to

sometimes very strong vibrations with frequencies of twice the rotor rpm - a continued operati- Under no circumstances should you attempt to ‘align’ the nacelle with

on can destroy the system very soon. Therefore, make sure that the nacelle can rotate freely the nacelle mounting screws on the mast adapter. The two screws

and easily in any wind direction after installation. (see chapter 7.3) are exclusively intended for the tight connection of

Please note that it is not possible to simply place the nacelle 'in the

the two components (mast & nacelle)!

water' with a spirit level on the nacelle top!
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8. Installation Sites For SkyWind NG

Height (m)

8.1 Installation Site

Anywhere on earth the wind speed increases with every meter height above the ground. This is
caused by the friction of the wind on the earths surface, trees, houses etc.. This friction also
causes turbulence and uneven wind flow. This in turn reduces the amount of energy a wind
turbine can generate drastically. You should always install the SkyWind NG turbine at the place
with the best (free) wind flow.

City
Windenergy is a cubic function of wind speed. In turn a small change in wind speed can have a Countryside
large effect on the energy generation. For this reason a wind turbine must NEVER be installed ‘
below 10 m height. A turbine in 6 m height will often generate about 80% less energy than a
turbine in 10 m and decrease in lifetime by more than 90%. Under 10 m the wind turbine can
not be expected to generate serious amounts of energy. The wind turbine must also be higher
than sorrounding buildings or trees.

Coast

Turbulent sites can not only reduce your energy yield, but also shorten the turbines life as the
turbulence creates harmful vibration. Make sure to choose a suitable site for your turbine! ‘ ) ‘ + 0 Wind (m/s)

Installation Site For Laminar Flow Of Wind

This illustration shows an example of wind speeds above the
Main Wind Direction — P p

ground in certain areas. It illustrates how, to achieve the same

wind speed, very different hub heights have to be chosen.

Example for 6 m/s (22 kph):
City =12,5m
Countryside =5m

Coast =1m

Page 21 | Owners Manual SkyWind NG, Version 5.6



8. Installation Sites For SkyWind NG

8.2 Turbulence

A wind turbine will not work on any site. To avoid losses caused by turbulence and lengthen the life of your turbine the lowest point of the rotor must be at least 1 m above the hig-
hest point of the building. For a flat roof the tower should have a length of at least 1/3 of the buildings diameter. Any turbine must be mounted in at least 10 m height above ground.

The SkyWind NG can also be used on buildings. Operation on buildings will work best at free-standing buildings, as well as buildings on the edge of towns or slopes (see pictures). If
mounted in the town center the wind speed can, depending on the sites conditions, be slowed down by as much as 50%. Also make sure to choose the highest point of the house and
check your site using the global wind atlas ( www.globalwindatlas.info ).

l Town ___.Il Free-Standing :.
——- g
s—— /
PSS
—‘ 7 ! /
Wl nd )) ' v
0 05 L) 15 0 05 1.0 15

Source: Centre for Renewable Energy Systems Technology (CREST), Loughborough University

Use the following rule for placing turbines on top of a standard building: The turbine must always represent the highest point!

A. Choose the middle of the roof (for single turbine) ) ) . o
Never install the turbine below the height of a buildings roof or be-

B. Install the turbines approx. 2.5 m to the left and 2.5 m to the right of the buildings low treetop height.

center (for two turbines)

The minimum distance between two turbines is 5 m and must always be kept to ensure a Stay away from sharp edges, building attics etc.. Try to install the

proper function of the turbines. turbine as high and free as is possible.

Your turbine must nor be installed behind buildings or in the red (turbulent) area above Keep the turbine away from eaves, building edges etc.. If the turbine

them. You should keep a distance of at least 2.50 m from edges of the roof. appears to be wobbly and won’t lock into the wind direction it is hit

Turbulence is not only reducing your energy production but also your turbines useful life by turbulence. Sometimes turbulence can even cause the rotor to

© ©60©

time. Buildings can cause severe turbulence which the turbines must be kept away from shake/vibrate or spin backwards. This can cause damage to your tur-

by choosing a suitable site. bine and must be stopped immediatly by choosing a proper site.
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8. Installation Sites For SkyWind NG

8.3 Annual Yield

Some of the major requirements for successful operation of your wind turbine have already

been described on the last pages. Besides a correct installation and a non turbulent site the p—

main ingredient for a well working turbine is obviously the available wind power itself. To pre- = ]

dict the success of your project you need to check your sites average annual wind speed. This o 7 |

can be done by typing your address at www.globalwindatlas.info and choosing a height of 10 S i

m above ground level. . — N | .
|

Often an (incorrect!) rule of thumb is told on how to calculate wind speed: , —
Hours per year (8760) x Power at 5 m/s (0,04 kW) = 350 kWh/Year | WRONG i pra ‘ w r

This calculation does not take into account, that the wind speed will often be more than 5 m/s - | N ' '
as this is only the statistic average. But the energy generated per time will increase massively
with higher wind speeds. A simple calculation can illustrate that:

10 h x Power at 5 m/s (0,04 kW) = 0,400 kWh

5 h x Power at 10 m/s (0,275 kW) = 1,375 kWh . '
L ) B I X y =

Twice the wind speed for half as much time will generate almost four times as much energy!

1§
=

For this reason a site with 5 m/s could actually expect about 750 kWh per year instead of the
350 kWh calculated with the (incorrect) rule of thumb.

Power production calculated for k=1.8 and STP 273,15 K | SL | Tirep Class C | Power Curve A, Setting for
. . . . maximum power. Actual performance at customer sites may vary and is dependent on power curve and site.
To predict how much energy your turbine will generate a computer calculated yield curve for

the exact wind turbine type has to be used. This curve must take into account the specific Never use rule of thumb or ,full hour” calculations to estimate your

performance of the exact wind turbine type at different wind speeds. For the SkyWind NG turbines yield.

you can find this graph on the right. Only with computer programs and detailed power curves
of the wind turbine a reliable prediction of the actual yield becomes possible. Still, this yield Even the best calculation can only be accurate when the site is free of
may vary by up to +/- 50% per year (depending on the site) due to seasonal effects and one turbulence and the turbine is installed correctly.
year beeing more windy than the other. However, if wind and solar are used together this
effect is almost neutralised as a year with less wind will usually provide more sun energy - and Yield estimates are always based on long time annual averages. The

the other way around.

@O0

actual yield may vary depending on the real situation in that year.
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9. Tower

A wall thickness of at least 3 mm and a suitable tower

9.1 Towers for SkyWind NG

diameter are decisive for a low vibration tower that will

The SkyWind NG has been designed to fit on a round tower with a 60 mm diameter. Its unique not shake under sudden loads exerted by gusts. Reso-

mount allows installation within literally minutes by sticking the turbine on the tower and nance or a shaking will damage the turbine in a very
tightening two screws - no welding is required at all! However any tower must be aligned
EXACTLY VERTICAL (+/- 0,2°). A stable tower must not deflect more than 1° under 50% load. Any

tower must provide a hub height of at least 10 m. After installation check that the turbine is

short period of time!

Contact your lightning technician if protection is requi-

free to turn into any direction without turning back on its own by a misaligned tower. red. The turbine can be connected to your existing light-

The wind turbines tower must absorb all forces generated by the turbines operation. Technical ning protection system if available.

standards require it to withstand at least three times the maximum force of 250 N generated by

the wind turbine. The tower must never resonate within the rpm range of the wind turbine. To

Use 60 mm tower diameter for the uppermost 1 m of
guarantee for this no more than 2 m of the tower should be made of 60 mm diameter. Longer PP

. . . . . your tower but never for more than 2 m of tower. Conic
towers must always be of a conic shape or be made of several pipes of increasing diameter. The

or lattice type towers usually work best.
tower must be made of concrete or steel of at least 3.0 mm wall thickness. ¥P :

Any kind of resonance is prohibited and will damage

itabl itabl N .
Suitable Suitable ot correct and destroy your turbine!

©ee © ©

Roof-top mount

<2m | >0,75m Always contract a professional for installation. Choose a suitable

ground or foundation for your tower construction. Check and respect

©

your local legislation regarding tower installations.

Contact a professional if you are unsure which tower to choose. Often lighting poles are used as Always use steel towers (conic tower, steel lattice etc.). Under no cir-

a cost effective solution with great success. Consider the turbines resonance frequencies of ca. . . |
cumstances ever is it allowed to use aluminum towers (e.g. flagpoles)!

10 - 50 Hz depending on load and rpm. Immediatly stop the wind turbine and modify your to-

©

Aluminum will tend to resonate and damage your turbine within very
wer (e.g. with tension ropes) should you find that your tower is resonating! Any damage caused

short amount of time.
by excessive vibration and fatigue are not covered by the products warranty.

@ If guy-wires are used make sure the tower top is still perfectly vertical.

Page 24 | Owners Manual SkyWind NG, Version 5.6 Use electronic measuring equipment for easy and accurate set-up.



9. Tower

9.2 Decoupling your tower for mount on buildings/structures

Every rotating machine exerted to the forces of the wind should only be connected to a house
or rooftop structure via a decoupling system. Otherwise loud noise may be heard within the
building upon operation of the wind turbine as the tower (and rooftop) will bend slightly under
gust load and spring back once load decreases. This spring action will also decrease the wind
turbines lifetime due to material fatigue. A decoupler must be stiff enough to keep the tower
vertical under normal operation but soft enough to prevent spring action of the tower and the
transmission of noise into the buildings structure. A decoupler must:

- be of a total decoupling type; meaning the wind turbine must be mounted entirely in (for
example) rubber. No additional structures, tension ropes etc. are allowed. The turbine must be
totally decoupled from the building

- isolate both noise— and vibration from the buildings structure

- ensure dampening and isolation for all forces the turbine can exert on the tower

When planning your decoupling system you should consider the hardness of the damper
(shore), the structure the system will be mounted to (concrete, wood, plywood, steel etc.). The
lever of the planned tower length its weight etc. also have to be taken into account. For examp-
le: For 2 m long steel towers of 60 mm diameter with 3.2 mm wall thickness three type V-15
anti-vibration mounts (picture right) by ROSTA (Swiss) are often the best solution.

Each installation must consider the turbines operating frequencies of 10 - 50 Hz. The tower sys-
tem must never resonate.

If installed on a standard roof distance should be kept to chimneys, stair treads on the roof or
bedrooms directly below the roof. When installed correctly the turbine will be very quiet but it
is impossible to be absolutly noiseless. Consider changing the storm control shut-off voltage to
lower values (e.g. 35 - 40 V) to further reduce gust loads and rpm - making the system even
more quiet. Consider installing the sound control system.

Under no circumstances is it allowed to fix a decoupled tower (e.g. with tension cables, guy
wires etc.). It is perfectly normal that a decoupled tower will slightly move with the wind under
gust forces—this is what makes it quiet. However it must no vibrate/resonate.

When using decouplers the tower must be checked to be exactly vertical a month after instal-
lation! (See P. 23) Noise/vibration decouplers (V 15) by ROSTA

GmbH of Swiss are maintenance-free and safe
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9. Tower

9.3 Operation on buildings and homes

As of 2020 about 80% of all SkyWind NG micro wind turbines are mounted on rooftops or other
building structures. All kind of different tower structures have been used by customers world
wide. In Europe the satellite dish mounts of DuraSat GmbH from Germany have proven to be
the most cost effective and most easy to install solution. Comparable systems are available
most anywhere on the world. The satellite dish mount must provide a tower length of at least

1.8 m and must be decoupled from the building (see previous page).

Operating a wind turbine is usually not entirely noiseless as the forces generated by the wind
still have to be supported by the roof - generating noise to a certain degree. The exact sound
level is depending on how stiff the houses roof is and if the turbine is mounted to steel or con-
crete (usually very quiet) or wood. However when set-up correctly operating a SkyWind NG on
a residential house is usually not a problem - not for the operator and not for the neighbours.

SkyWind Energy does not manufacture mounting systems as shipment is usually more expensi-

ve than the tower itself. However most anywhere suitable towers can be found.

SkyWind cannot guarantee exact sound levels or details on every situation as every house,
every structure and the wind is different in its own way. Problems with the tower or noise are
not included in the wind turbines warranty. The ability or inability to use certain towers, wether

known or not known to SkyWind Energy, do not represent a defect of the product.

It is the owners sole responsibility to verify that your tower and structure are suitab-
le for use with the SkyWind NG!
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Decoupled roof-top mounted SkyWind NG turbines
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9. Tower

9.4 Structural stability

Due to the low size of the SkyWind NG the tower is not a part of the wind turbine as defined by
DIN EN 61400-2. This greatly reduces cost as SkyWind Energy can manufacture, sell and ship
the SkyWind NG without a mandatory tower system. The owner can use whichever tower is
suitable to the turbines requirements and is available locally. The patented two bladed rotor is
as tiny as 0.08 m? in area each - very much limiting its thrust forces. Still the forces under full

power operation in a storm can be substantial:

SkyWind NG Max. Thrust Force: 250N =
Rotor Area Covered: 0,16 m? lad
Operating Frequency: 10-50 Hz

-

The wind turbines amount of torque to be withstood by the tower mounting is depending on

the tower height:

1m: 250 Nm
2m: 500 Nm
3m: 750 Nm
5m: 1.250 Nm

o OC S 3 SANY I\"LC'O;"02"’;"'.'\'!;"'.’"’.’

The thrust generated by the tower and its accessories have to be added to this value. This
forces would also greatly increase if the turbine is not shut-off by the storm control at the right
time. Always plan the tower with a proper safety margin. Every structural analysis is required to
provide a safety factor of at least 3x times the max. load calculated for the system!

S

Keep in mind that the wind turbines operation must be stopped once the maximum operating
voltage for the site specific power curve is reached! The wind turbines control systems
(Dumpload & Brake) must be programmed according to this manual. Although the automatic
storm control is very effective you can extend your turbine operational life by switching it off

S as X OC NSNS

i S

manually prior to a heavy storm.
In regions where Hurricane (SSHWS scale) force wind speeds (119+ kph) are possible

@ the rotor has to be dismounted before such an extreme wind event! Alternatively
the turbine can be mounted to a tiltable mast which is tilted prior to the hurricane.
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10. Wiring / Eletrical Connection

10.1 Wiring

Please follow these guidelines when wiring the SkyWind NG:

Always use:
° Red cable to wire the + DC-pole and
° Black cable to the - DC-pole of your wind turbine.

The main ON/OFF Switch has to be installed as shown in the wiring diagrams (see 11.). It must
switch off the entire system! The generator must be DC short circuited once the main switch is
set to OFF. Only use SOLARFLEX solar cable and crimp connections for your DC wiring (see
10.7).

Always use:

° One, and only one, inverter or charge controller per turbine

° The automatic storm control system delivered with your SkyWind NG
° No additional generators (like solar etc.) on the same DC circuit.

Always and only use charge controllers or inverters that are meant and tested for use with the
SkyWind NG micro wind turbine.

Under no circumstances is it allowed to install the rotor blade if no charge controller/ grid in-
verter and storm control are installed and active! (see 10.3 etc.)

Do not use DC heating elements directly connected to the SkyWind NG generator! Always ope-
rate SkyWind NG with charge controller/grid inverter and a storm control system.
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Attention: Protect all outside cables, especially the DC cabling.
Only use proper Solarflex cable for DC installation. Satify all appli-
cable standards for electrical connections and cables.

Attention: Do not hang more than 20 kg of cable weight un-
derneath the wind turbine.

Always use copper wire to prevent corrosion problems.

Contract professionals for your installation! Electricity can cause
deadly harm!

Avoid contact between different materials (e.g. copper and alumi-
num). You might create a galvanic cell, corroding the contacts.

All cables and connections should be checked regularly for signs
of wear or corrosion and correct function. An electrical failure or
braking cable can cause destruction of your wind turbine!

NEVER, NOT FOR A SINGLE SECOND is it allowed to connect the generator
directly to an inappropriate power source (e.g. 110/230 V grid, batteries).

This will immediate cause destruction of the wind turbine and might be

deadly!



10. Wiring / Eletrical Connection

10.2 Grid inverter

Your SkyWind NG micro wind turbine includes a high-end MPPT wind power grid inverter com-
puter. The inverter will control the turbines power output and rotor rpm several thousand
times per second to generate the highest possible energy yield. However, to perform its task as
efficient and safe as possible, the computer has to be set to fit your local conditions.

Brake / Dumpload

Your inverter connects with a dumpload to limit the rotational speed of your generator and not
having to use the storm control for every gust. The dumpload is included in your delivery and
will get hot while braking the rotor in gusts. Install the inverter and dumpload in a safe place
without fire hazard and connect the heating element to the ,DUMPLOAD” contacts located on
the top cover of your inverter. Do not install the dumpload directly on a conductive surface -
use insulation and plastic screws if installation on metal surfaces cant be avoided.

Multifunction LCD-display

Your inverter computer provides a coloured main LCD-display. Via this display and the buttons
next to it you can check for the turbines performance, grid and turbine voltages, current power
output and much more. To function correctly your inverter has to be programmed to your spe-
cific conditions.

The main menu ,,Power view” will display all key data of your system. If the display is showing a
,Starting Voltage Too Low” message the wind speed is not sufficient for power generation
(below 22 V DC). The inverter will wait for the turbine to fully start-up before starting actual
power generation.

ATTENTION

The ,,Brake/Dumpload” function is an additional braking system and does NOT replace the au-
tomatic storm control. The turbine will always need the automatic storm control system!
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Grid inverter with LCD display and control buttons
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10. Wiring / Eletrical Connection

10.3 Setting up the inverter

1000l (22-430) Uer s, §

To start the process push the ,House” button on the right side of the display. Use the ,,up“ and
,down” arrow buttons to navigate to the ,Gear Wheel” symbol on the display. Select it by
pushing the ,Gear Wheel” button on the right side of the display.

Navigate to the ,Current Curve Adjust” tick-box using the arrow buttons and activate it by
pushing the ,Gear Wheel” button on the right side of the display. Now decide for either Power
Curve A or Power Curve B:

Power Curve A Will only work on sites with a constant and laminar wind flow is (see manual).

23V 26V 30V 34V 38V 42V 46V 50V 52V

A 020 028 038 049 065 084 110 135 175 x0.1A
The inverter main menu

Power Curve B Should be chosen for any site a laminar flow of wind cannot be guaranteed . L R R R R R R A R

23V 26V 30V 34V 38V 42v 46V 50V 52v
B 025 033 048 066 088 116 150 192 220 x0.1A

Once you have determined which power curve fits your site you navigate to the first data field
(23V) using the arrow buttons and activate it with the ,Gear Wheel” button. Use the arrow
buttons to select the right value from the power curve. Then confirm the value by again pushin

B coback light always on
the ,,Gear Wheel“ button. Proceed by entering the entire power curve. | [ interna Remate tum [y [£]

After finishing with the 52V value, navigate to the ,Dumpload” tick-box and activate it by [ shotcur [em el

pushing the ,Gear Wheel” button. Next select the voltage value and set it to 40 V. Once again V" Current curve adjust '7 Durmplosd ,‘4'?‘7 =il
confirm your selection by pushing the ,,Gear Wheel” button. For maximum power production 23 [G22[ S X014 34V [nge[ 2014 46 1zn : ¥0,14
(only(!) at sites with laminar flow and power curve A) set 55 V for Dumpload.

¥ [33[ 2 [<0.1A 38Y [oga]% [x0.1A smvl_lg'zl';i.[xn.m

30 W;G.M 42'\:‘[115] - ]xU.lA 52‘s~’|23|3| & |xU.1A

Finally push the ,Home” button on the right of the display. A menu will pop-up asking you
wether you would like to save your entries. Navigate to the ,Yes” option and confirm it by
pushing the ,,Gear Wheel” button.

INSECURE? CHOSSE POWER CURVE B AND, WENN IF EVERYTHING WORKS WELL, TRY TO CHAN- _
GE TO POWER CURVE A AFTER THE FIRST YEAR. IF THE POWER PRODUCTION GETS WORSE The power curve adjustment menu
CHANGEBACKTOB ® © 0 0 00 0 00 000 000 O 00O 000 00O 000 0 0o
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10. Wiring / Eletrical Connection

10.4 Correction for height above mean sea level / air density

A wind turbine will only work correctly and safely if it is set-up correctly. Apart from what many
people think the set-up does not end with a correct wiring, but includes a correct power curve
(and storm control) program as a vital component! If the inverter tries to get more power than
the turbine can deliver the turbine will actually stop generating power - much like ,stalling” a
car engine. With increasing height the power output will be less for the same wind speed.

The higher a site is above mean sea level the thinner the athmosphere will be. A thinner ath-
mosphere means less mass flowing through the rotor at the same air speed and thus less
power. The turbine must correct for this by working with different rpm. If your site is not within
+/- 500 m above or below sea level your turbines computer has to be adjusted. In this case en-
ter the power curve that fits your turbines height above sea level using the same procedure
shown on the last page. The setting for Dumpload and automatic storm control are the same
as for power curve B. In menu the selected option (YES/NO) is highlited in red colour. The inverter main menu

Power Curve C Choose the correct height above MSL for your turbines site:

Height above MSL 23V 26V 30V 34V 38V 42V 46V 50V 52V

-500 m 018 024 034 055 072 094 115 134 155
501-999 m 016 022 031 050 065 085 104 121 140
1000-1999 m 015 019 028 045 058 076 093 109 126 _
2000-2999 m 013 018 025 040 053 069 084 098 113 = Remot=fum  [o1 [2]
3000-3999m 012 016 022 036 047 062 076 088 102 [ shorteat [EBIE]
4000 - 4999 m 011 014 020 033 043 056 068 080 092 ¥ current curveadiust [V Durnb)ﬁéd [ T2
Use the same procedure shown on the last page to set the power curve in your computer. 230 [oz5] 3 [x.1A 34 [..T[?[xom 469150 ‘:ﬁwxﬂ'lﬂ
Correctly choosing and setting the power curve is very important for both safety of operation 26/ [G33[ 2] <0.1A 38V [oaa] 2 [x0.14 sgvll—ggrﬂxn,ﬁ

and power production! A wrong selection of the power curve might not only damage your tur-
bine, you will also find that it is generating almost no energy at all. Imagine it for your turbine to
be like trying to drive your car with the wrong gear selected: Start driving in highest gear - it just
wont work! Driving on the highway in first gear? Not very efficient! Take your time to fully un-
derstand your site and your wind turbine and set-up everything correctly right from the begin- The power curve adjustment menu (sample)

nlng, @060 000 000 000000 000000000000 000

30 W;G.m 42'\:’[115,] i IxU.lA 52‘¢|33.;|| = |xEI.1A
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10. Wiring / Eletrical Connection

10.5 Template and documentation obligation

Your inverters power curve setting menu must look exactly like this if you have set up your SkyWind NG turbine correctly for a site with non-laminar flow (power curve B),
working in standard conditions around mean sea level! Document your settings with both a picture with visible date in the picture and a written documentation. Store the

picture and your documentation well - you will only be able to claim your warranty if you can proof a correct installation and set-up! The warranty is void if a correctly set-up
inverter and site suitable power curve can not be proven.

& | C0 back light always on

Remakte Bum

Shortcuk

—_—

Y Current curye adjust ¥ Dumpload

20,14 34% [neal = ]x0.14 26Y

0,18 38Y |na: S0y

20,14




10. Wiring / Eletrical Connection

10.6 AC wiring

Please be aware that any work on the wind turbine system must be performed by trained pro-
fessionals only (see P. 4).

SkyWind Energy is only delivering components for a wind energy converter. SkyWind can not
make any statement or will not warrant wether these components are suitable for a specific
project or not. SkyWind does not know wether a combination with a certain battery system,
electric appliance or home grid is possible or not. SkyWind Energy does not warrant compliance
or compatibility with certain electrical standards, wether national or by the local grid provider.
Failure to use the turbine with a specific project due to regulation or special electrical require-
ments is not a defect with the wind turbine.

As most current generation wind inverters SkyWind will not follow the frequent changes in Eu-
ropean grid regulation anymore. Our inverter is compliant with the VDE-AR-N 4105 and the VDE
0126-1-1 some of the highest standards in the world. Should a specific country require separate
national standards, a separate protection device as requested by the specific grid provider may
be required. This is the same for most Photovoltaic-generators or other equipment. Your trai-
ned professional will perform the AC connection in compliance with the national standards.

The specialist company must mount all AC components, in particular the relays, in safe con-
trol cabinets protected against unauthorized access. He must use insulated cable shoes for
the JQX-38F relay. Unauthorized access to the controller must be excluded. Only the main
switch must be available to the end user. Settings on the system may only be made by qualifi-
ed personnel.

ATTENTION FOR 110V /12 V / 24 V: For use with 110 V AC grids or use with 12/24 V DC battery
systems a 230 V AC power adapter (not included) is required to power the storm control sys-

tem. The storm control system will always require 230 V AC in order to operate. A very small
adapter is sufficient as the system will require less than 10 W to operate.

The SkyWind NG grid inverter will detect the 110 V AC system and synchronize with it. No
further actions or equipment are required on this hand.
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Set-Up the grid inverter, the storm control and other equipment

according to this manual. Document every setting!

Always install the automatic storm protection that will stop the wind
generator immediately when 60 V DC are reached! Inform the custo-
mer that the manual ON/OFF may not be used more than once per
hour. A very gusty site may require to shut the turbine off earlier. Be
aware that at a site with power curve B the storm control must
activate at 45 V.

Make yourself familiar with the regulation in your country and for
your site. A trained professional will always install the system in ac-
cordance to regulation and legislation.

Use a proper fuse, wire diameter and protection for the wind turbi-
nes AC supply. Install additional equipment if required by national
standards.

ALWAYS CONTRACT TRAINED PROFESSIONALS FOR ANY KIND OF
WORK ON THE SYSTEM! DOCUMENT THE SET-UP!

Take care of the level of protection of different parts. Electronic
parts may not be installed outside and only in non-condensating
humidity.

The inverter does not require an external residual current circuit
breaker for operation. If local regulations require an RCD: The inver-
ter is compatible with type A residual current circuit breakers that
have a rated residual current of 100 mA or higher.



10. Wiring / Eletrical Connection

10.7 Wire Cross-Section

You must use a proper wire cross-section in all eletrical installations. Although this is always
important, this topic must be considered in very much detail for the wind turbines DC connec-
tion. A too small wire cross-section will have a very negative effect on the turbines perfor-

mance.

Any wire length in excess of 30 m between generator and inverter is prohibited. Violation will
cause damage to your turbine and may lead to total loss of power generation of the turbine.

Determine the DC wire length your installation will require from the turbines generator,
through the mast, all the way to the inverter. This should not be more than 30 m. Always use 6
mm? cross-section Solarflex-X (by HELUKABEL) or equivalent inside the turbine and tower.

Plan to use red coloured wire for positive and black or grey colour for negative. If less than 20 m
of cable are required you may use 6 mm? cable (AWG 9 or 10) all the way. If more than 20 m
are required you should change to 8 mm? (AWG 8) immediatly after leaving the tower. If you
follow these guidelines your cable losses will usually be 5% or less. Upto20m 6 mm?

8 mm?

If regulation or legislation requires different (larger) cross-sections the trained professional will Up to 30 m*
always follow the regulation.

Be aware that using the wrong type of cable (e.g. speaker cable), too little cross-section (e.g. 1.5 500 000000000 000000000 000 000 000 C
or 2.5 mm?) may stop your turbine from working at all or even lead to total destruction of the *Always use 6 mm? inside turbine and tower!

system. Keeping the DC wiring as short as possible and using a sufficient cross-section for the
wiring is the easiest way to gain more performance in your wind turbine system.

Lay all DC-cabling according to professional standards. Leave about 20 - 30cm (ca. 1 ft) of loose
cable after the point where the cables leave the tower. This way the cable can move inside the
tower without strain on the cable exit.
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10. Wiring / Eletrical Connection

10.8 Operating states of SkyWind NG

a) Open circuit (DANGER!)

If the turbine would not be connected to a charge controller/grid inverter and the storm control
system it would rotate without load. This state would be extremely dangerous as the rpm will
increase ever further until the rotor blades disintegrate! Do not mount rotor blades to the
nacelle if the electric installation is not finished and working properly. In case of an emergency
use the OFF switch of the the turbine. Never remove cables or contacts or even touch the
cables once installation is finished.

b) Normal operation

If the generator is connected to the grid inverter or charge controller it will generate power.
The rpm is regulated by the controller. The turbine should be rather quiet since all energy gene-
rated is immediatly converted into electricity and discharged through the cables. The actual
performance and noise is depending on the site, selected power curve and/or battery state.

c) Brake/Shut-off

If the turbines main switch is set to OFF or if the storm control detects too high winds the turbi-
ne will be shut-off. The rotor blades will almost stop rotating within seconds and the turbine
will stop generating power immediately. The generator is heating up during this process. The
turbine can continue working after one hour, either because the storm control reactivates the
turbine automatically or because the main switch is set to ON. The main switch may never be
used more than once per hour. After reactivation the turbine will resume operation in normal
operation. Every SkyWind NG must include a shut-off switch and an automatic strom control.
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A turbine operating without load might not only disintegrate, the in-
creased loads on tower and structure might also damage or destroy

your tower and foundation.

A SkyWind NG turbine must work smoothly in normal operation mo-
de. Should you find that the turbine vibrating or not generating power
check all aspects of the system.

Use only the original SkyWind NG inverter or charge controller and
automatic storm control. Never switch parts or use equipment not
sold by SkyWind Energy specifically for the SkyWind NG.

Install the AC main switch as shown in the wiring diagrams. Any fuse
or RCCB must be installed outside of the system (before the main
switch)

NEVER AND NOT FOR A SINGLE SECOND IS IT ALLOWED TO OPERATE
THE TURBINE WITHOUT LOAD IN OPEN CIRCUIT MODE!



11. Wiring Diagram / Storm Control (CAUTION: Accuracy)

2430V AC
11.1 Grid or AC connected installation L o—o
N o -
On the right you see the wiring diagram for an AC connected | | | [~ — 70— ———— ———;‘] _
SkyWind NG micro wind turbine. Main Switch ON/OFF o A1 | A2
Follow the instructions exactly and do not deviate from this (60 Minutes Cool-Down) :@
diagram. Any changes might affect the safety of the system = GRVS-01
and can cause destruction of the wind turbine within se- A 12144
, + 5
conds. B{ﬂ-w‘\’ — H
: s | A2
Installing the storm control requires to steps: | - " ajsl
. - 12
JQX-38F
A) Installing and wiring the components 1 ' . 7 w1 1 34 GRTS8-B1
B) Setting-Up the strom control unit correctly —1 3 3 % ] & | A 1w
! !
Both steps require accurate work to guarantee for a succes- — 2 : 8 -—] I}D Ll
b »
sful, safe and long lasting operation of the wind turbine. A .f 3 B 3 a2 15
If installed on a 110 V AC grid the inverter must be connec- 3 BT I —
ted to your standard 110 V AC grid. The storm control sys- - —j'L

tem including relays etc. must be supplied with 230 V AC by

a transformer (10 Watts or more). In case of any questions

contact the SkyWind Energy technicians.

your settings. No warranty is granted if the correct installation cannot be proven! the next pages. This set-up and the settings must be documented! A storm con-
trol that has not been set-up properly provides NO protection at all!

@ Document the wiring and the settings with both written notice and dated pictures of @ Both the timing relay and the storm control unit must be set up as described on
@ Under no circumstances may any other parts (fuse, RCCB etc.) be installed into

@ Install all electric components in a protective enclosure. Follow the relevant VDE regula-

tion and legislation. Never use other parts than those delivered by SkyWind Energy! the wind turbine (wiring diagram depics the entire system ,wind turbine’)!

@ Install an AC-switch that can enable or disable the AC supply of the system. This switch @ Remember to connect the contacts no. 1 & 3 of the high energy relay

can be used to shut-off the entire wind turbine, but may only be used every 60 minutes. (manufacturer: Schrack).
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11. Wiring Diagram / Storm Control (CAUTION: Accuracy) Main Switch ON/OFF
® 0 0 0 0 0 0 0 0 0 00 0 00 O OO OO O OO O OO O OO O OO O OO OO O OO O OO O OO OO OO O 0 0o 60M. t C |—D
230V AC / ( inutes Cool-Down)

11.2 Battery charger or DC installation : o—0
I N
On the right you see the wiring diagram for a 12 or 24 V DC .
connected SkyWind NG micro wind turbine. ] [
) . ) . + | -
Follow the instructions exactly and do not deviate from this _{'_ AT T Az
diagram. Any changes might affect the safety of the system _]_I_.
and can cause destruction of the wind turbine within se- - GRVS-01
conds. 2
k + an I'R i‘
Installing the storm control requires to steps: ‘ ! ,
g q p Eﬂj‘“ ..... ~1 ] —
A) Installing and wiring the components [ l & - atj s s
B) Setting-Up the strom control unit correctly 1 1Jox-3sl=r 7 :: — GRTS-B1
v e |

Both steps require accurate work to guarantee for a succes- —{ 3 |—, 3 9 ¥ l oo o
sful, safe and long lasting operation of the wind turbine. = 5 -3 8 ‘ U
Remember to document your set-up and settings in detail. A B _l [ b )

‘ A — n B 8 A2 15

15 | 16 | 18

Both the timing relay and the storm control unit must be set up as described on

your settings. No warranty is granted if the correct installation cannot be proven!

Document the wiring and the settings with both written notice and dated pictures of
the next pages. This set-up and the settings must be documented! A storm con-

trol that has not been set-up properly provides NO protection at all!

@ Install all electric components in a protective enclosure. Follow the relevant VDE regula- Under no circumstances may any other parts (fuse, RCCB etc.) be installed into

tion and legislation. the wind turbine (wiring diagram depics the entire system ,wind turbine’)!
Remember to connect the contacts no. 1 & 3 of the high energy relay
can be used to shut-off the entire wind turbine, but may only be used every 60 minutes.

e ©

Install an AC-switch that can enable or disable the AC supply of the system. This switch
(manufacturer: Schrack).
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11. Wiring Diagram / Storm Control (CAUTION: Accuracy)

11.3 Setting up the storm control

Every SkyWind NG micro wind turbine must be shut off automatically once a voltage of 45 V DC is reached. Only at sites suitable for power curve A and
max. power, the shut-off may be set to 60 V DC. Once the automatic stop has been activated the turbine must stay shut-off for 60 minutes to cool down.
The turbine must also stop immediately once the AC-grid fails (power outage). Only with this automatic storm control system active and working may the
rotor blade be mounted to the wind turbine!

— Select: [~

;:255 1h (One hour) @jé

Select:
U< Unlocked

b g
T
LMD

-0 e
o Ld

—— —_— _— _— —_— —_— —_— L
—
WS ey
.

3
3 0
£ : ; Select:
U ol ’ - / 45 = Power curve A & B
N ~ ¥ T |
l ) By % s 60 = Power curve A max. power
I |
st 8
| § 8\ Select:
! [v)
N . 2 i 4 0%
-~ '
r\| W, ¢ ;. Select:
\ / b 1 § ° Os
& t».;\ o
: 1

The GRT8-B1 time delay relay controls the JQX-38F high-energy
relay which stops the turbine. It must also ensure that, once the

The GRV8-01 is the main control unit of the automatic storm control system. It

. . . constantly measures the DC operating voltage of the turbine and immediately acti-
automatic storm control has been activated, the high energy

vates the GRT8-B1 time delay relay once the critical max. voltage of 45 V DC is
relay does not restart the turbine before the cool-down time of y y &

. reached. The control unit must be set-up as described below:
60 minutes has elapsed.
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12. Optional Noise Control (CAUTION: Accuracy)

Wiring diagram for SkyWind NG (AC) with noise control

i

PinNn]w] -

]
Al | A2
GRVE-01
ot
b 0
12

14

wloje |~

w

°

-
CE

Setting up the noise control

——  Max. Windspeed.: As customer wishes

Reaction time: < 1 Second

v

Cool-down time: 5 Minutes

»
\..
L
‘e
s

s

v

‘—.—» Relay Mode: HOLD

2

12

14

L

Page 39 | Owners Manual SkyWind NG, Version 5.6

down for five minutes (cool-down time!) before restarting.

For an even more quiet operation choose 50 kph activation wind speed. In case of a sudden gust
which might normally create more noise than normal operation the wind turbine will be shut

The length of the signal cable between wind sensor and control unit

must not exceed 25 m.

The wind speed may be selected anywhere between 30 to 50 kph.
Anything below 30 kph will stop the turbine immediately after gene-
ration started, anything above 50 kph will have little effect on the
actual noise levels.

Document the installation and settings by pictures showing the date

in the picture. Only a correct set-up will stop the turbine!

The wind sensor of the noise control must be located 0,25 m below
the rotor. The noise control is useless if the wind sensor is covered

by the rotor or installed away from the turbine!




13. EMC

Regulations for EMC-compliant installation (ONLY 230/110 V AC systems!)

Your wind turbine, like all modern generation systems (photovoltaic and wind power), includes a
transformerless inverter to feed the generated power into the AC-grid. It operates at very high
clock frequencies, which can be disruptive under certain circumstances. Typical examples of affec-
ted devices are so-called D-LANs, i.e. computer data connections via the socket network in the
house, or also systems of radio amateurs. Depending on the location and conditions of your wind
turbine, different specifications and limits must be observed. It is therefore mandatory to take the
necessary precautions for your location when setting up and connecting your SkyWind NG.

EMC protective measures:

1. Lay all DC and AC cables in such a way that there is always at least 30 cm distance
between cables of the AC supply line to the inverter and DC cables.

2. Connect the DC cables approx. every 50cm with cable ties to a bundle (except in the mast
as well as 50cm after exit from the mast).

3. Screw the inverter to a metal plate and ground it to the potential equalization of your
building. Use a steel lock washer for the screw connection and make sure that it penetrates
the anodization of the inverter base to establish a good conductive connection.

4. Install a line filter no later than 30 cm after the output of the inverter on the AC side. For
a single SkyWind NG use type Schaffner FN2030 (or functionally equivalent from other ma-
nufacturer). For multiple inverters, a single line filter with correspondingly increased cur-
rent carrying capacity can also be selected.

5. Also install a ferrite type Wurth 742 712 11 immediately before the DC inverter input and
Wirth 742 712 21 immediately after the brake load output.
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Independently tested EMC characteristics:
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The EMC regulations may differ depending on the location and the
plant. Check the conditions on site and select suitable protective mea-
sures!

Twisting the DC cables can lead to better EMC results, especially with
longer DC cables.

Commissioning a system without a suitable EMC protection concept
voids the CE conformity and thus the operating permit as well as the
warranty and guarantee!



14. Initial Start-Up

14.1 Electrical inspection and mechanical test

The installation of a SkyWind NG micro wind turbine is not complete until the following tests and inspections have been suc-
cessfully performed on the completed turbine. The person installing the machine or mounting it to the building is responsible
for compliance with this manual, as well as the state of the art. You will need:

1. A laboratory power supply with control range: 0 - 25 volts, 0 - 5 amps
2. Cable with banana plugs for laboratory power supply: At least 2.5 mm? conductor thickness, 1 - 2 m length

After completing your entire installation, i.e. also after the Loctite has cured, connect the laboratory power supply to the DC-
INPUT of the inverter via the banana plugs and switch it on at setting 0 V, 0 A. So turbine and storm control remain connected
at the same time - leave the whole setup of the system unchanged. Now set the main switch of your wind turbine to ON for
the first time. Wait until the red flashing LED on the GRT8-B1 goes out after 60 min. Afterwards you must hear the relay
switch (click sound).

1) Now set the power supply to allow up to 5 A and initially regulate approx. 5 V. Check that the rotor is rotating. Check
that the rotor blade rotates in the correct direction (clockwise -viewing direction: rotor in front of mast-). Note the
Amps in your documentation. Then increase voltage to 15 V and note the current again.

2) Now slowly increase voltage to 25 V and check that the rotor blade is rotating at high speed and that the inverter is
feeding in power to the grid. Check that the rotor and nacelle do not vibrate or shake. Also check that the turbine is
quiet in the building. Document feed-in power and current output of the lab power supply. Now also check that the
green LEDs of your storm control system (GRT8-B1 and GRV8-01) are both lit.

3) Now set a value of 20 V on the voltage regulator of the GRV8-01 (second dial from the top). Thereupon the relays must
switch and the green lamp on the GRV8-01 must go out immediately. The red LED on the GRT8-B1 starts to flash and
blink. The rotor of the wind turbine must stop immediately (within 1 second!)! Now switch off the power supply unit.
The rotor of the wind turbine remains braked. Turn the rotor by hand, it must stop again immediately.

4) Now reset the strom control to the correct values (see chapter 11.3). Wait until the red LED of the GRT8-B1 stops
flashing. Now switch on the power supply with 5 V and regulate it slowly up to 25 V again. Then switch the wind turbi-
ne off by using the main switch. The rotor of the wind turbine must stop again immediately, the power supply unit
must deliver 5 A and the dumpload must heat up.

5) Your initial start-up procedure is finished. Remove the regulatory power supply and switch the main switch to ON.
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The person who installs the machine or as-
sembles it on the building is responsible for
compliance with the instructions and the state
of the art.

Only use a regulated power supply for testing.
Do NOT connect batteries or other supplies,
higher voltages etc. for testing!

Do not put the system into operation before all

tests have been successfully completed!

Document your results!

Do not use more than 25V or 5 A for the testing
of your SkyWind wind turbine. The turbine can
be damaged.

Perform all work, testing, maintenance only in

good weather (below 2 Bft wind)!

Always check that no one is near the rotor befo-
re starting the turbine up or connecting the
regulated power supply.

Only test the manual turning of the rotor with
momentum while the system is safely switched
off. Have a second person supervise that a start
-up while you are on the roof is safely excluded!

If a complete initial start-up procedure can not
be proven and documented all warranty is void!



14. Initial Start-Up

If you own a SkyWind NG battery charger version (12 or 24 V version), the test procedure is basically the same. Connect the
laboratory power supply to the turbine cables at the charge controller input using suitable contacts. First check the direction
of rotation at 5V, then increase to 15, then to 25 V and check that the battery is charged. Then carry out the test of the storm
shut-off as explained in 14.1 test point 3 and then of the main switch as explained in 14.1 point 4. Since the DC version does
not have a dumpload, it is not necessary to test the heating of this.

At the end of all measures, the installer seals the plant so that no changes can be made to the control system. Create a plant
logbook with which any subsequent changes and the person responsible for them can be traced.

14.2 Fine adjustment / noise-reduced operation

Every house is different, every location has different conditions and every person has a different perception of noise. Therefo-
re, it may be that an installation that is actually the same works optimally for one person, but another still sees potential for
optimization. In this case, you have the following options:

1. You can shut down the system at any time by using the OFF switch, thus bringing the rotor to a standstill. NEVER do
any changes to the wiring to shut the turbine down.

2. As an accessory, you can install the noise control and set a wind speed at which you still find the turbine unobtrusive
as the maximum operation speed. For example, set the sound setting to a value of 36 km/h. The probability of higher
wind speeds is often less than 1%. The yield loss is thus small, but gust noise is avoided.

3. You can Install a night control. In the simplest case, switch off the system at night using a timer. Or, if reduced operati-
on at night is not a problem, install a timer that activates your noise control only at night.

14.3 Documentation

After completion of initial start-up procedure, compile the documentation on the plant, the assembly and the initial start-up
procedure and archive all documents together. It is best to also print out the photos (assembly, settings, electrical system,
etc.) and physically attach them to your documentation. Print a copy of your turbines wiring diagram and store it at an easily
accessible place next to the turbines main switch - in case a technician needs to work on the turbine later. Remember that
disks may be lost, or digital photos may be accidentally deleted later. In this case, you will no longer be able to prove proper
installation and will lose your warranty claim. Therefore, it is recommended to store all documents as a printout.
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Nobody must be near the turbine during testing
and operation. Always stop the turbine before
approaching it.

Changes and maintenance on the system must
be performed by trained professionals

Only use a regulated power supply for testing.
Do NOT connect batteries or other supplies,
higher voltages etc. for testing!

Do not use more than 25 V or 5 A for the testing
of your SkyWind wind turbine. The turbine can

Use suitable cables with banana plugs to
connect the laboratory power supply.

Always check that no one is near the rotor befo-
re starting the turbine up or connecting the
regulated power supply.



15. Final Notes

©ee © © ©

Prepare a full set of documentation including pictures (with date in
picture) of: nacelle installation, blades, power curve of the inverter,
settings of the storm protection controller, setting of the time delay
relay, the mechanical set-up, a result of the final test after installation.
You will need to proof a correct installation to the manufacturer in
case of a warranty claim!

Immediately shut the turbine down should you find your turbine or sys-
tem is working abnormally or in case of any defects! Contact a trained
professional to check or repair the turbine bevor continuing operation.

Should you find that your rotor is damaged by a storm or contact with
debree etc. immediately stop the operation and replace the rotor. Due
to the robust construction of the SkyWind a change of the nacelle is usu-
ally not required. However, if operation continues with an unbalanced
rotor the entire generator will be defect within a short time!

Contact your sales representative in case of any technical problems,
missing parts or warranty claims. Standard warranty on SkyWind NG
micro wind turbines is 36 month.

SkyWind Energy is liable for replacing a part under warranty but is not
liable for de-/installation cost of any kind. It is in SkyWind Energy’s sole
responsibility to decide weather a repair or replacement is performed. If
neither repair nor replacement is possible the buyer is limited to refund
only.
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Your SkyWind NG will be a well performing wind turbine for years to come.
Thank you for choosing SkyWind NG micro wind technology!

Happy with your turbine? We would be glad to receive feedback or a picture of your projekt!
Mail to: post@myskywind.com . We care about your feedback. The best projects and pictures might be publi-
shed on our 60.000+ Facebook page and receive a thank you package!

SkyWind Energy GmbH | Bayernstrasse 3, 30855 Langenhagen | www.myskywind.com
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The installation must be done by trained professionals only! The installer must be qualified and accredited for work
on AC electrical installations. Expert knowledge and full understanding of the complete manual is mandatory! This
handbook will provide a brief overview of the major steps.

Installation Handbook For Professionals

SkyWind NG Micro Wind Turbine System




1. First Check

= You will need an original SkyWind NG turbine including the automatic storm control
from SkyWind Energy GmbH. If you are not sure wether your parts are original or not
stop the installation and contact SkyWind.

= Your SkyWind NG turbine contains:

- Nacelle with generator installed

- 2x Patented SkyWind NG all-metal rotor blade

- Grid inverter including
1x SkyWind NG grid inverter with LCD-Display
1x Grid connection cable for grid inverter (not depicted)
2x Dump load resistor connection cable
2x Dump load resistor wall mount

1x Dump load resistor

- Automatic storm control including
1x Control Unit (EUW-C18)
1x Time delay relay (MARKe08)

1x High current relay (Schrack)

2

= Additionally you will need Solarflex-X (or equivalent) 6 mm? cable, AC cable ( 1.5 mm

recommendend), a spray can of under body protection wax for cars. Other parts are
also required, check the manual. Parts may depend on the type of tower and set-up.

= All parts must be checked for any visual damage. Only new and undamaged parts must
be installed!

= Only trained professionals with extensive knowledge of the dangers of installation and
operation may install and handle SkyWind NG turbines and accessories!

Page 46 | SkyWind Installation Handbook



2. Site & Customer

= SkyWind NG turbines must be installed above all obstacles that might disrupt a free and
continuous airflow. Remember the following rule:

BASIC RULE: When your head is at the height of the turbines nacelle you must not look into any
trees, houses or other obstacles! You should see the horizon in any direction!

= The turbines nacelle must, in any case, be mounted in a height of 10 m above the ground
at least.

BASIC RULE: The closer a turbine is mounted to the ground, the more energy of the airstream
will be lost due to ground friction. In most cases a turbine installed in 6 m height will generate
only 20 - 40% of a turbine mounted at 10 m hub height at the same site.

= When installed on a flat rooftop the hub height should also be about 1/3 of the buildings
height or width (whatever is greater) above the building and at least 10 m above ground.

= A turbine should be mounted in the middle of a rooftop rather than on its edges.

Individual turbines should be mounted in at least five (5) meters distance to each other.

U

G =
0 0.5 L) 15 A
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= Turbulence created by nearby trees, other buildings etc. may cause disruption of airflow.

This can cause the turbine to be destroyed and must be avoided (see picture).
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3. Visual Check

= Place the turbine as shown in the picture. Do not place the turbine on the back. This
would lead to the metal deforming once the cover is removed.

= Check the turbine for any potential visual damages, bend parts etc..

= Check the generator by turning its shaft by hand. Check the generator by connecting it
to a 25V DC power source. The generator should consume about 0.65 A after a 10 mi-

nute test run.
= Check that all parts needed for the installation are available.

= Any visual damage on the turbines packaging must be reported to the shipper immedi-
atly upon receiving the package! Any damage of the turbine itself (not visible fromt he
outside) or missing parts must be reported within five (5) days after receiving!

4. Opening The Generator

= Mark the side of the nacelles cover which is facing the shaft. Only in this direction the
cover will fit to the turbine again after dismounting.

= Open up the nacelle by loosening all the screws highlited in yellow and remove the
nacelle cover. Keep the turbine in the position shown under Fig. 1.

Advice: After removing the nacelle cover you will see the main generator inside. On the genera-
tor you will find a small rectangular shaped area with insulation and without coating. This is

normal, you are not missing any parts.
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Plenty of grease

5. Nacelle Cable Connection

= Measure up 6 mm? Solarflex PV1 X cable so that the length will be sufficient from turbi-

ne to the inverter. The DC cable should not be longer than 20 m. Check the manual for
details on cross-sections.

= Lead the cable from the down end of the mast adapter into the nacelle (see picture).
Please note that the generator must not be dismounted to do so!

= Lead one cable left to the generator, one cable to the right of the generator (see pic-
ture) towards the generators connection cables. Apply plenty of grease to the upper
end of the mast adapter.

= Connect the generator cables to the DC cables using shrink-insulated crimp connectors.

= Fix the cables to the nacelle using four zip-ties at the dedicated wholes in the nacelle
(see picture).

= Check that the generator is bolted down very tightly to the nacelle.

6. Nacelle Finalization

= Mount the nacelle cover again using the screws marked in yellow. Fix the yellow screws
with 2 Nm torque and Loctite 243.

= During installation the turbines yaw-axis can be locked to make installation easier and
safer. This can be done by tightening the yaw-lock screw (red). Before the turbine can
begin operation this screw has to be loosened so that half its lengh is outside the turbi-
ne. After installation fix the screw in loosed position using Loctite 243.

= The bearing-lockers should be checked (green). If these are too tight the turbine wont
be able to yaw correctly. If these are too loose the turbines operation might be louder
than expected. Check manual for details.

= Never use any other screws than those delivered with the turbine! In case of loss of
screws please contact SkyWind Energy.
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7. Mounting Preparation

= Attach a fitting ring terminal to the end of your DC cable to ensure easy and quick
connection to the inverter later on. If you use more than a single cable make sure that
the connection is safe and durable (e.g. MC connectors). Mark the + and the - pole
clearly and unmistakably!

= Keep in mind: no cable connections inside the tower.

U

The turbine nacelle is now prepared for mounting on a suitable mast.

= Write down the serial number of the SkyWind turbine. You might later need it in case of
a warranty claim.

8. Electrical Installation

= Lay all necessary DC cabling before the next steps of installation except the last meters
from the turbine (top end of tower) to the lower end of the tower (it is useful to make a
connection there). Prepare necessary cable ducts.

= Set-up the electrical connection according to the wiring diagram. Check the manual for
the details.

= Set-up the automatic storm control system according to the wiring diagram. Set the
control unit and time delay relay to the correct settings. Check the manual!

= Install an AC-switch with control of the power supply of the entire wind turbine
(inverter + storm control). This switch can be used as the main switch later.

= Make yourself familiar with how the electric system is supposed to work. A mistake
during the installation can lead to destruction of the wind turbine.
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10. DC Installation Of The Inverter

= Connect the inverter to the turbine using the far right red + and black - connectors la-
beled with ,,DC INPUT“ (yellow marking). Make sure that the polarity is correct!

= Mount the dumpload close to the inverter, but not below it. In case of too much power
the resistor might become very hot. Do not mount it onto flammable surfaces and use
the mounts delivered with your turbine.

= Connect the dumpload to the connectors labeled ,,DUMPLOAD” (green marking). There
is no polarity to check with the dumpload.

= Do not install the inverter or dumpload directly to a conducting surface! If you use a
metallic plate for mounting a sufficient insulation between the dumpload-mounts, the
inverter case and the conducting surface must be installed!

11. AC Installation Of The Inverter

= Connect the inverter to the AC grid using the ,,AC OUTPUT" connector. Some countries

legislation (e.g. Germany) may require to glue this plug into place.

= The inverter must be installed in a suitable place without fluid or condensating water or
extreme temperatures.

= Strictly follow the wiring diagram and manual.

12. Setting Up The Onboard Computer

= A proper set-up of the SkyWind’s inverter computer is vital to a safe and reliable opera-
tion of your wind turbine. Follow the manual on which power curve to choose and how
to set it up correctly.

= Carefully follow the instructions and manual to make sure your turbine and storm con-
trol is set-up properly. In case of any doubt contact your SkyWind representative.

= Document all settings of your storm control system and of your inverter by taking pic-

SR R A

tures. Without photographic documentation your warranty is void.
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13. Finalizing The Electrical Installation

= Check the whole electrical installation and write down your wiring diagram to check
yourself.

= Document all settings of your storm control system and of your inverter by taking pic-
tures with visible dates. Without photographic documentation your warranty is void.

= Set the turbines main switch to OFF. Install a sign on the main switch that it may only be
used every 60 minutes to prevent generator damage.

= The inverters will work on standard 230V and 110V AC grids. The inverters are set up for
the SkyWind only. However the storm control is suitable for 230 V AC grids only. You will
need to use a small transformer to power the storm control in a 110 V AC grid.

= DO NOT INSTALL THE DUMPLOAD DIRECTLY ON A CONDUCTIVE SURFACE (e.g. metal).
Use plastic screws and suitable insulation between mounts and surface to prevent

conductive connection between the dumpload-mounts and the mounting surface.

14. Choosing A Suitable Tower

= Choose a matching tower according to the manual. The tower must at least:
1. Withstand a thrust force of the turbine of 750 N
2. The tower top must not deflect more than 1° from the vertical under 50% load

3. The tower resonance frequencies must not be between 10 - 50 Hz

4. The tower top meter must have a diameter of 59 - 61 mm

5. The tower top must exceed the height of the surrounding trees, buildings etc.

A wall thinkness of at least 3 mm is mandatory. Only steel towers should be used. Guy wires
may be used if needed.

= Firmly and evenly tighten the two turbine securing screws (yellow markings). Make sure
that both screws are evenly tightened. The nacelle must be fixed in an absolutly parallel
position to the ground. The tower must be perfectly vertical (+/- 0,2°).
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15. Installing The Blade

Check that the turbine systems main switch is in OFF position. This way the turbine can
not start up after installation of the rotor blade.

Install the patented SkyWind rotor blade as the last part of the installation. The blade is
made of two pieces. You must align the rotor blades perfectly above each other. Read

page 19 of the manual!

After installation of the blades between the two precision made aluminum cones, the

single fixing screw is tightened until the lock ring is pressed flat. This rotor fixing screw

must be fixed with a torque of 15 Nm and secured with Loctite 243 as seen on page 19!

e

Cover every part of the turbine nacelle and mast adaptor with a protective wax (e.g.
Liqui Moly Art.No. 6103) after installation. For coastal sites with salty air this must be
done inside the turbine nacelle as well. The rotor must not be covered.

The turbine may now be started up for the first time. The start up speed will decrease
considerably within the first 100 hours of operation under load.

16. Final Testing
It is mandatory to perform a general function test after finishing the installation.

= Check that the installation has been performed correctly as mandated by this manual.
= Follow every test-step as detailed on page 39 of this manual.
= Document the installation and your test results.

Do not connect a battery or any other power source to the turbine or inverter as these provide
high shock currents. This might loosen the screw fixing the rotor or damage the generator.

THE INSTALLATION IS NOW COMPLETED.
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DECLARATION OF CONFORMITY

SkyWind Energy GmbH

Bayematrasse 3

0SS5 Langenhagen

Germary

waw.myyskywind.com | postiimyskywind.com

EU conformity declaration .
SkyWind NG Micro Wind Turbine f/ S k\/Wl nd NG

Next Generation Windpower
~ pO

Manufacturer SkyWind Energy GmbH

Type, Praduct Name Micro Wind Turbine (<2 m?), SkyWind NG

Serial-No. Covered By This Document: SWNG 1000 DXXX (D = 5 ornigher, X = O or higher)

Specification Rotor Diameter: 1,50 m
Weight: 19 kg excl, accessories
Max. Voltage: 60V DC

EU-Directive(s) 2006/42/EG

Machinery Directive

Regulation {(EU) No. 305/2011
Construction Products Regulation

2014/30/EU
EMC Directive

The product is manufactured in accordance with the named directives as well as the relevant
regulations of the DIN EN 61400-2.

This declaration is valid for all specified copies of the product, The declaration is void if the product
has been modified. The declaration is void if product is not installed in accordance with the products

manual and the relevant technical standards. The CE symbol and serial number is attached to each
copy of the product. The micro wind turbine and accessories must be installed, maintained and
operated by trained professionals only (5434 | 1, German Civil Code).

The product manual is constituent part of this declaration,
The product complies with all applicable essential requirements of the directives.

Engineering Representative: Fritz Unger, Lehrter Strasse 62, 30559 Hannover, Germany
We, SkyWind Energy GmbH, declare the sole responsibility.
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INSTRUCTION FOR REGIONS WITH HURRICANES, TYPHOONS OR OTHER EXTREME WIND EVENTS:

Dismount the rotor or tilt the tower before a Hurricane - no wind turbine design is able to
withstand the extreme forces of such events!

This document represents the interpretation of the original document ,Bedienungsanleitung, Version 5.6 which may be
found online at http://myskywind.com/ and was made to the best knowledge of the interpreter. Only the original document is
legally binding.

SkyWind Energy GmbH | BayernstralRe 3, 30855 Langenhagen, Germany | www.myskywind.com




