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By Chris Woodford. Last updated: January 6, 2022. When you receive an enormous electricity or gas bill, solar panels might be the first thing that comes to mind. Wouldn't it be great if you could harness all the power you need from the Sun? Millions of people worldwide already do get their energy this way, mainly in the form of heat rather than
electricity. Solar thermal panels, which use sunlight to produce hot water, have been around for decades, while solar electric panels that convert sunlight into electricity are only recently gaining popularity. Even in colder climates, solar hot-water systems can significantly reduce your fuel bills. Typical systems generate 10-90% of the hot water you
need and pay for themselves within 10-15 years (even sooner if used for a swimming pool). Let's take a closer look at how they work! Photo: Making hot water for free (well, once you've paid for the equipment, anyway). This is a roof-mounted evacuated-tube type collector, described in more detail below. Homes in warm climates can often get away
with smaller solar panels compared to larger homes or those in colder climates; typically collectors vary in size from about 2-15 square meters (~20-160 square feet). As expected, solar panels function most efficiently on rooftops with a clear view of the Sun, free from obstructions. There are two main types of collectors: flat-plate and evacuated tube.
Flat-plate collectors consist of simple metal boxes coated with thick black glass, which trap heat like a greenhouse, allowing water running through pipes to absorb and transfer it to your hot water tank. Evacuated tubes, on the other hand, appear as rows of fluorescent strip lights that absorb light instead of emitting it. Each tube features two glass
tubes separated by an insulating vacuum space. Here's how it works: parallel evacuated tubes receive concentrated solar energy from parabolic reflectors, which they send to a combined heat-exchanger and manifold through which hot water flows. The inner tube is coated with a light-absorbing chemical and filled with copper conductor and volatile
fluid that heats up, evaporates, carries its heat to the collecting device at the top, condenses, and returns to the bottom of the tube to pick up more heat. The manifold collects heat from all tubes and ferries it to your hot water tank. A solar thermal system works by collecting heat from the sun during off-peak hours (usually at night) and storing it in a
hot water tank for later use. This "hot water battery" can be thought of as a large container that gets filled up with pre-heated water, ready to be used when needed. The tank size will depend on the number of people living in the household, with a typical family home needing a 100-200 liter (30-60 gallon) capacity. The heat exchanger is what allows
the solar panels to transfer heat from the collector to the tank. It works by circulating hot water or fluid through a network of pipes, which then releases its heat into the tank as it passes through a copper coil inside the tank. A pump is also necessary to circulate the water between the collector and tank. However, some systems use solar-electric
pumps instead, which run entirely on renewable energy. This helps to minimize the system's overall energy consumption and reduce payback time. In addition to the basic components, most solar thermal systems come equipped with a control system that regulates the flow of hot water into the tank. This system can prevent freezing temperatures
from entering the tank during cold weather, ensuring that the water remains at a safe temperature for use. A simple way to think about it is: the sun heats up water in the collector, which then flows through a heat exchanger and releases its heat into the tank. The cooled water returns to the collector, where it can be reheated and sent back through
the system again. This continuous cycle allows the solar thermal system to provide hot water efficiently and effectively. Since the solar panel doesn't make heat constantly, another source of heating like a gas boiler or electric immersion heater is needed for the tank. The cold water from the heat exchanger returns to the panel to pick up more heat.
An electric pump keeps the water moving between the collector and the tank using ordinary electricity or a solar-electric cell on the roof. In practice, it's often necessary to have two interlinked water circuits in a typical solar system for winter and cold temperatures. One circuit pumps hot water from your home through the system occasionally to
prevent freezing. A conventional hot water tank is connected to this second circuit, which can be heated by electricity or natural gas. On hot days, you capture hot water and divert it into your home using one circuit. On cold days, you switch off the first circuit or use the second circuit to prevent freezing. The government can encourage the use of
solar hot-water systems, a well-developed method for harnessing energy from the sun. Solar-thermal panels are more efficient than photovoltaic panels but have limitations in terms of their application. A decent system should produce around half to two thirds of a home's total annual hot water needs, making it suitable for family homes with frequent
bathing and showering. The drawback is that solar thermal produces only hot water, which can be limited. The typical payback time for solar thermal is about 10 years, ranging from 5-15 years depending on factors like fuel costs, sunlight, and hot water usage. The payback period for green energy systems varies greatly depending on several factors
such as installation type, replacement costs, tax incentives, and usage patterns. Payback times for different green energy systems are as follows: - Solar hot water: 5-30 years - Solar photo voltaic: 8-25 years - Loft insulation: 2-5 years - Cavity wall insulation: 2-3 years - Small wind turbine: 5-15 years - Ground source heat pump: 10-50 years - Wood
burner: 2-5 years The solar water heater utilizes solar radiation or sunshine as a fuel source to warm up water, taking advantage of the virtually unlimited and cost-free solar power available. In this blog post, we will delve into the key components and working principle of these systems. Despite being one of the most affordable methods for heating
water, using solar energy doesn't come with any additional costs beyond initial installation. Solar water heaters can be employed in a variety of settings, including residential homes, healthcare facilities, schools, hotels, dairy farms, community centers, swimming pools, and industrial premises. The systems' design varies, but they typically include the
following essential components: Solar Collector Insulated Storage Tank Supporting Stand Connecting Pipes and Instrumentation The functioning of a solar water heater can be described as follows: Firstly, sunlight hits the Solar Collector, which is comprised of a black surface that absorbs solar radiation. This heat energy is then transferred to water
flowing through it. Subsequently, heated water is gathered in an insulated storage tank designed to prevent heat loss. The circulation of water from the tank continues automatically via the collector and back to the tank. The Salient Features of Solar Water Heating Systems include: Fuel Saving: A 100-liter capacity SWH can save up to 1500 units of
electricity annually. Environmental Benefits: It prevents carbon dioxide emissions equivalent to 1.5 tons per year. Durability: The system has a lifespan of approximately 15-20 years. Costing: Rs. 15000 - 20,000 for a 100-liter capacity system and Rs. 110 - 150 per installed liter for higher-capacity systems. Payback Period: 3-4 years when electricity is
replaced, and 5-6 years when furnace oil or coal is used. Solar water heaters have the longest warranty period compared to other solar energy devices due to their reliability and durability. Ensuring a consistent supply of hot water even when sunlight is not available, solar water heaters offer an efficient solution. The key to their efficiency lies in
continuous circulation, typically achieved through a pump that circulates the water from the tank to the collector and back. There are several types of solar water heaters available, each designed for specific needs and climatic conditions. Flat Plate Collectors (FPC) are the most commonly used, consisting of a black flat-plate absorber, transparent
cover, and insulated backing. Evacuated Tube Collectors (ETC) are more efficient in colder climates, utilizing multiple glass tubes with a vacuum to minimize heat loss. Integral Collector-Storage (ICS) systems combine a storage tank and solar collector, ideal for areas with mild climates. Thermosiphon Systems rely on natural convection, circulating
the water as it heats up in the collector. Solar water heaters offer several benefits, including energy savings of up to 1,500 units of electricity annually, environmental friendliness, long lifespan, cost-effectiveness, low maintenance, and government incentives. When selecting a solar water heater, consider factors such as hot water requirements, type
of system, climate suitability, material quality, certifications, and installation. When opting for a solar water heater, ensure that there's sufficient roof space available and oriented towards maximum sunlight exposure. Warranty & Support Choose systems with a 5-10 year warranty and reliable after-sales service. Budget & ROI The initial cost ranges
from Rs. 15,000-20,000 for 100 LPD; payback period is typically 3-5 years. Applications of Solar Water Heaters Solar water heaters can be used in various settings: residential homes for daily hot water needs, hospitals and nursing homes for hygiene maintenance, hotels and resorts for cost-effectiveness, industrial applications like dairy plants and
food processing units, swimming pools for efficient heating, and canteens and restaurants to save costs. Factors to Consider Before Buying a Solar Water Heater When selecting a solar water heater, consider factors such as capacity based on household size and daily hot water requirements, climatic conditions (evacuated tube collectors are more
suitable in colder regions), space availability, quality and warranty from reputed manufacturers, and cost and budget considerations. All these features can be obtained from reputable solar water heater companies like Solarclue. Why Choose Solarclue for Your Solar Water Heater Needs? Solarclue offers a range of high-quality solar water heaters
with competitive pricing, robust customer support, and a commitment to sustainability. They provide expert guidance, affordable prices, quality assurance, and easy online shopping, making them the best option for your solar water heater purchase. Find the perfect solar water heater at Solarclue today by visiting their website. We offer a variety of
products or you can consult our team of experts for personalized product advice to help you make an eco-friendly choice for your home or business. At Solarclue, we provide affordable solar solutions to help you save on energy costs and invest in a more sustainable future. Our trusted platform offers a range of solar water heaters with various sizes,
including portable options, which can be purchased online.
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