Hints for  Solar Technologies
Solar-Electric-Systems
Mini-Solar-Systems

Small Charging-Units for Charging Batteries; After approx. 1 day full (AAA or AA-Types are very cheap)

Solar-Radio, also with mechanical Wind-up; For remote areas, only a Short-wave-Radio will work! 

Also TV only works close to the Transmitter-Station. 
LED-Torches, Head-Lamps. Batteries last very long; 

www.eg-solar.de: LED-Lamp available

www.ebay.de : second hand and new Devices

www.westfalia.de: some Solar Chargers

www.globetrotter.de: good quality but not that cheap

Medium Solar Systems

Checklist: 

How many Devices should be connected? How many Watts they do have and how long they are on?

Voltage (12V for small, 24V for bigger Plants); 

How many days without sun should be managed by the Solar-System?

Is there a roof directing to South available?

Risk for the Panels to get stolen? There are ways with a moving-detector and a loud Horn or high-voltage Generator (not dangerous) for protection.

Gel-Type Batteries are a good choice; They don't need to be refilled with distilled water.

Is Caustic for the Batteries available? (For the first filling; later distilled water is enough)
How much Power you can get from Solar?:

Version 1: 100 Watt-Solar-Module  (approx. 200 Euro) + 100 Ah Solar-Battery (approx. 230 Euro); with that  
2*13 Watt Energy Saving-Lamps for 4 hrs, 

2*20 Watt Energy Saving-Lamps for 4 hours, 
3 LED-Lamps 1,5W, 21 LED 4 hrs

1*25 Watt Radio for 2 hrs

Version 2: 2*120W Solar-Module, 130 Ah Battery, with that approx. 12 Energy Saving-Lamps (15W/4h), Radio 5h, some Tools for a short time. 

www.alternative-technologie.de
www.smart-powersystems.com: Compact Solar-Systems, including Wind-Energy, Hydro-Power

Solar-Panel: 
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Mono/Poly/amorphous-Type: amorphous-Type is cheapest but look for Guarantee. Amorphous-Type Solar-cell have more Power at cloudy days. Solar cells should have at least 5 cm distance to the roof for cooling. Grounding is not necessary. Solar-Cells should be mounted in a way that no partial shadowing will occur (by a tree or a Tree-leaf etc). Outdoor you must use UV-resistant cable. Take care, Solar-cells might easily be stolen! Cleaning of the surface is not necessary, this will be done by the rain, if the Solar-cells are mounted a little bit sloping. Should have at least 15° ankle for self-cleaning. But really self-cleaning happens only if it is sloping more than 40°. Otherwise clean it regularly (2-3 month). Ideal is a ankle which is the same like the latitude in °. 

Frames can be readjusted two times a year in order to improve Performance up to 25%. 
From a 100W Modul you get 360 Wh per day in Germany; 100 W approx. 350-450 Euro
www.sat-solar.ch
www.solarsysteme-mittermeier.de
Charge Controller  

Is necessary for not to Overcharge and Deep-discharge Batteries. That reduces lifetime of the Batteries drastically.  So it should have deep-discharge Protection for the Battery. 

MPP-Charger are suitable only for big-size Plants. Should have a cycle charge to a higher voltage (f.e.14,4 Volts) against Sedimentation. Some charge-Controller have a Interface for Data-Logging. 

www.reichelt.de
http://www.alternative-technology.de/Solar_Charge-Controller_30A/solar_charge-controller_30a.html
Devices

Low-Voltage 12V/24V-DC-Devices: good for Pumps; Lamps are pretty expansive in 12V Version; Most Devices only exist in 220V Version or are much more expensive in 12V-Version. 

Also simple 12V Fridges are available, but also need considerable Power. Try to get a Energy-Saving Fridge, that will use much less Solar Power. 
Lamps: Halogen-Type Lamps are better than normal Lamps but still use 3 times more than Energy-Saving-Lamps; If you have 12V-Lamps wires have to be thicker if the length of the cable is long!

Inverter: Transforms 12V/24V from Batteries to AC 220V. They start from 30 Euro. Sinus-Inverter are more expensive, but do not generate noise in the radio or TV and are suitable for all Devices. You need Sinus-Wave for Copy-Machines, Drilling-Machines with variable Speed, Video, FAX, Radio. Modified sinus more cheap and suitable for fridges, washing-machine, light, that means all Device except those with Power-regulation.. 
Checklist: For bigger Units there should be a automatic-Switch-on Device. Keep in mind that Fridges and Pumps need much more Power when starting than during running. So Inverter must have a good Surge-Power. 

Calculation: Power of all Devices (in Watt) + 30%; If PC takes about 350 Watts so use a Inverter with 400-500 Watt

Inverter takes a lot of Power from the Battery, so connect them direct to the Batteries and not through the Charge-Controller Load-Output.

www.xantrex.com
Lead-Batteries

· Car-Batteries can be used for Solar, but they did not last so long. There are special Solar-Batteries. You get also maintenance-free Batteries. Lifetime approx. 4-10 years. 
· Batteries are very sensitive for deep-discharge. Never discharge below 10,5 Volts (Gel: 10.1V)

· Never leave Battery deep-discharged for a longer time. There is normally a deep-discharge Protection integrated in the Charge-Controllers and Inverter, so connect your 12V Devices through the Charge-Controller. 

· What size of the the Battery? For a 50-80 Watt Solar-Panel take a 50-100Ah Battery. 

· A 82Ah-Batterie can provide 10 hours with 8,2 A or 100 hrs with 0,82A. 

· Keep Fire, Switches, 220V Plugs at least 1 m away of the Batteries, because Batteries generate Hydrogen!

· Connect Batteries parallel (Plus to Plus and Minus to Minus) only if they have about the same Age and the same Voltage. Otherwise you need Schottky-Diodes. Same capacity is not really necessary. 

· Batteries can be recycled! Do not throw them away, they are poisonous! 

· The level of the liquid has to be checked from time to time and refilled with distilled water to the Level-Marker. 

· Batteries should not be in a too hot ambient (max. 43°C, best is 20°C). So not in the direct sunlight!
· move batteries transversely in the direction of plate (once per week), brings a great deal!
· just refill batteries with distilled water, otherwise they are immediately destroyed
Charge Batterie: 10% of the Capacity (f.e. 36Ah with 3,6 A); in 12 hrs full (+ 2 hrs because of Energy-losses)

www.ct-batterie.de
NiCd, NimH: 

They last long and have a high density of Energy. But they are compared with Lead-Batteries expensive. 

The Capacity is the mAh-Value, written on the cell. Current values for Type AA is 2300 mAh. 

Generator with Battery-Backup

You can reduce running-time of the Generator by using a high-current charger and batteries and a Inverter.

The Generator has to be switched on, only if the Batteries are empty. 

You can increase life-Time of the Generator: First start Generator, switch on Load 3 minutes after Start. 

At the End switch of Load 3 minutes before you Stop the Generator for better cooling down.

Is there a representation for the Generator in the country? 

www.motorland.net

www.conrad.de
Hybrid-Systems: 

Combination of a Solar-System and Generator. The Energy is 100% available. Cheaper solution than only with Solar. But Generator need maintenance. If you have Micro-Solutions (every family has its own Solar System), a mobile generator for about 10 households could be enough. 
Hydro-Power

There are small Hydro-Power-Stations available, starting from 100W. But in spring when there is a lot of water, the Inlet-System and filter has to be cleaned from time to time. Water is enriched with Oxygen, good for the fishes. In some constructions fishes can pass the Hydro-Power downstream. Upstream a fish-stairs is needed. 
www.smart-powersystems.com
www.maurelma.ch/download.htm
Save Power-Supply

 (for Computer, Hospital….)

Normally you use a UPS. But they provide Energy only about 30 minutes. 

But you can also use a Battery-Charger, Battery and a Inverter and let the System (Computer) run all the time with the Inverter. Also you have a very accurate Voltage in this way, without High/low-voltage instability. 

Only suitable for small-Size Systems (up to 1000 Watt) Otherwise Charger will be too big. 
Calculation for a Battery: Load 200W for 5 hours; makes 1000 Wh. 

For 12V:  Battery Ah = P (Watt) / U (V); 1000 Wh / 12V = 83 Ah; With 30% safety it makes a 100 Ah-Battery.  

Consume less energy
It is absolutely comprehensible that people want to use more and more electrical appliances, for example lamps, computers, etc. yet we should learn to use such devices only when it is really necessary:

• Turning off lights whenever possible
• Preferring large windows so that there is no need for electrical light during the day
• Using energy-saving lamps instead of traditional bulbs
• No extensive lighting - punctual use
• Shadow and good ventilation instead of air conditioners
• Laptops instead of desktop computers 
• Turning off all electrical appliances after use, no stand-by circuit
• Only printing of communication which is really important
• Ironing  as little as possible - no bedding, underwear etc..
• Modern appliances use less energy than older device
• Eliminating of the old cables which are no longer used
• If an electrical cable is getting too warm, it is too thin (heat = energy loss), use thicker ones

• Using of electricity-intensive device only if public energy is available or if the diesel
   generator is running
• Replacement of old electric water pumps with solar pumps 

 
Each householder should make sure that there is not consumed too much energy in his area. He should establish and enforce rules regarding the reasonable use of energy.

(from BEGACA) 
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