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Comfortable in Hot Water
The other week I wrote about the positioning of solar panels, many people who have spoken to me since said they would not have believed it had it not been for the photograph!  Most had never thought to look on their roof to check which direction their panels were pointing and had always assumed they were facing South.
Well pointing the solar panels in the wrong direction certainly doesn’t help with their efficiency, getting them facing South will certainly do the job – but what kind of job will they do? How efficient are they?  Well I am told the locally manufactured ones are only about 30 to 50% efficient, conducting heat directly into the hot water you are going to use, storing it in the hot water cylinder either on or within the roof.  With the warmth and sunshine we get here for most of the year that is not a problem, but with the cooler days and cold evenings and nights at this time of year what can be done to improve efficiency?

Without spending too much money you could conserve the heat within the pipework between the solar panels and hot water cylinder, and also from the hot water cylinder to the taps where it is going to be used.  I find it odd that much of the plumbing of the house is hidden away under the floor or within the walls with the exception of the hot water supply pipe which often runs down the outside of the house, with tappings off it to the first floor bathrooms and ground floor kitchen and bathrooms.  This pipework is usually exposed to the elements, not a problem in the warmer months but at this time of year it means that after drawing off some hot water a fair amount soon goes cold within the pipework.  A simple solution to improving efficiency would be to insulate this pipework with an expanded foam sleeve, the kind of stuff we bought in the UK to protect our pipework from frost and is used here by some plumbers to insulate central heating circuit pipework.  A simple addition such as this would go a long way to improving thermal efficiency and, if you really want to do the job properly as this foam will break down once the sun’s strong rays get to it, then get this pipework boxed in after you’ve insulated it so it is enveloped from the elements, it will then last considerably longer.
Efficiency could be further improved by spending money, maybe this would not be economically viable if your existing installation is working but it is worth considering if you are embarking upon the construction of a new property or upgrading your existing system. With pressures on the World to ‘go green’ there has been much research and investment in creating more efficient units that will work in the cooler, cloudier climes of Northern Europe.  There are simple modern solar panel units, one in fact invented by Napier University in Edinburgh which won a Smart Achievement Award in 2003.  The heart of this installation is a highly efficient lightweight solar panel with a double glazed UV stable polycarbonate face which will optimise winter performance, with insulation provided by rigid foam, the pipework is microbore so that the water warms up quickly and it is then pumped to the hot water cylinder for either storage or directly to the taps by way of a photovoltaic panel powered electric motor and pump, in other words the sun’s energy is also powering the pump so there are no additional running costs.  The speed of the pump varies with the sun’s brightness, so the hotter the water the quicker it gets to the hot water cylinder – a simple solution to improve efficiency, with peak output being in the region of 1.6 kilowatts, similar to an immersion heater.  
There are more complicated and more sophisticated modern installations available.  I am just about to be involved with a new installation on a client’s property, with a system manufactured by one of Europe’s larger gas boiler manufacturers.  It can be installed with a new boiler but is also compatible for use with an existing heating appliance.  The system has four major components, the solar panel, the hot water storage cylinder, a solar control and a pump unit.  The system uses a patented solar panel installation made up of highly efficient evacuated tube solar collectors.  The tubes are manufactured from toughened glass, they have been cleverly designed to deliver maximum energy absorption.  Because the panels work on diffused light as well as direct sunlight they even operate on cloudy days.  The sun’s energy heats solar fluid in the solar panel which is then pumped by the solar pump unit to a coil designed to heat water in a dedicated stainless steel storage cylinder.  A second coil in the cylinder is connected to a conventional heating source, such as a gas boiler, to provide additional heating when there is insufficient solar energy available.  Managed by the solar control, the system is able to automatically switch between solar and the auxiliary heat source to ensure there is always hot water on demand.  Because this system uses indirect solar radiation and not just sunlight, in Europe it will provide hot water on cloudy days and in countries like here will provide hot water on winter days.
If you are looking for improved efficiency when it comes to heating, I am told the most efficient form of solar heating is warm air heating whereby an Integrated Solar Forced Air Heater warms up your house during the day using those rays of winter sunshine. The warm air collector system collects heat by forcing air over the heat absorption surface of the collectors. The air can then either be directed into a room for space heating or into a heat storage bin for use at a later time - a bit like the old fashioned storage heaters. If the sensor in the panels is above a set temperature (usually about 100º F) and the room thermostat call for heat, the fan will be turned on and heat will be delivered to the room. As long as the thermostat calls for heat and the panel sensor is above its set point, heat will continue to be delivered to the room. When the thermostat or the panel sensor drops below its set point, power will be removed from the fan and heat delivery will cease.  To make this even more efficient you have the fan powered by a photovoltaic panel.
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A highly sophisticated dedicated stainless steel hot water storage cylinder





A modern solar panel with highly efficient glass tube solar collectors, slotted together to make a panel to the size you need to meet climatic conditions
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A solar warm air heating panel along with photovoltaic panel powering the fan, disguised here as an awning








