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aimed at reducing heating in the two compo-
nents and reducing the bulk of the heatsinks 
employed. Experimentally, this solution gives 
rise to low heating of the heatsinks when the 
controller is powering a 2 kW-rated convector 
constantly (duty cycle D = 1).

The power consumed by the convector with 
controller is easy to calculate from the sim-
ple formula

Example: for a duty cycle D of 0.5 and an oper-
ating time of one hour, a 2 kW convector will 
consume 1 kWh.
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Internet Link
[1]  www.elektor.com/110185

W = P × t × D

where

W = power consumed in watt-hours (Wh);
P = rated convector power in watts (W);
T = operating time of the convector/controller 
unit in hours (h);
D = duty cycle set by potentiometer P1.

RGB Solar Lamp
By Marcel Ochsendorf (Germany)

This deluxe solar-powered light 
uses a battery and solar cells sal-
vaged from a solar lamp with a four-
cell battery (4.8 V nominal terminal 
voltage).

The circuit can operate from any 
DC voltage around this value and 
its current consumption, at 20 mA, 
is low. This means that the battery 
can give up to five days of operation.
The circuit consists of an Atmel 
ATtiny microcontroller which drives 
a red, a green and a blue LED directly 
from three port pins. Series resis-
tors are of course included to limit 
the LED current. The microcontroller 
drives the LEDs in sequence to produce an 
RGB running light effect. The microcontroller 
is also responsible for ensuring that the light 

ken solar lamp (it is more common 
for the battery to fail rather than 
the solar cells).

The power output of this cell is not 
important, as the microcontroller 
only measures its output voltage 
using its internal A/D converter 
connected to pin PB4. The project is 
ideal for beginners, as a ready-pro-
grammed microcontroller is avail-
able from the Elektor Shop (order 
code 100581-41).

The author developed the firmware 
using Flowcode. Source and hex 
files for the firmware are available 
for free download from the project 

pages on the Elektor website at  
www.elektor.com/100581.
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automatically switches on when it gets dark 
and off when it is light. The light sensor is 
made from one of the solar cells from a bro-
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LED Multi-Flasher
By Burkhard Kainka (Germany)

The first circuit in Figure 1 shows a particularly 
simple LED flasher for AC power operation with 
six channels. All six LEDs flash entirely at ran-
dom (not synchronised), producing a totally 
chaotic display. This must be the ultimate low 
energy lamp bulb, consuming a mere 0.2 watts 
or so. To see it in action take a look at my short 
video [1] on the Internet.

The project employs my NPN multivibrator cir-

cuit is connected directly to the AC power 
line. Therefore it is extremely dangerous 
to touch components of the circuit when 
live. Therefore it’s imperative that you con-
struct the project in a well insulated (touch-
proof) plastic case fitted with proper cable 
restraints (see the Electrical Safety docu-
ment at reference [2]).
To avoid risks of this kind Figure 2 shows 
another version of the circuit designed for 
low voltage operation in the range from 12 to 

cuit described elsewhere in this issue. Each of 
the six NPN multivibrator circuits (connected 
here in series) draws the same loading current. 
By varying the value of the electrolytic capaci-
tors you can change the flashing frequency and 
brightness. You can make the circuit flash more 
slowly if you select a value higher than 100 kΩ 
for the charge resistor R1 or add an additional 
resistor (in the power feed).
A disadvantage of the circuit is the risk of 
death that arises from the fact that the cir-
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