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1. Introduction

Solar energy is one of the most promising
renewable energy sources due to its abundance and
sustainability. Solar collectors, which convert solar
radiation into heat, have been traditionally used for
water heating and space heating. However, their
application has expanded into multiple other sectors,
driven by technological advancements and growing
environmental concerns. This study aims to analyze
different types of solar collectors and explore their
emerging applications beyond conventional use.

Doi: éros¥e https://dx.doi.org/10.15863/TAS.2025.04.144.1

2. Materials and Methods

This study conducts a literature review of current
technologies and recent advancements in solar
collector systems. The analysis focuses on the
efficiency, design, and operational parameters of flat-
plate collectors, evacuated tube collectors, and
concentrating solar collectors. Performance metrics
are compared across various applications using data
extracted from peer-reviewed journals, reports, and
case studies.

3. Results and Discussion
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Table 1: Comparison of Different Types of Solar Collectors
Type Efficiency (%) Temper?jgr)e RIS Applications Cost Level
Flat-Plate 30-50 30-80 Water Heating, Low
Space Heating
Evacuated Tube 40-60 50-150 Space Heating, Medium
Industrial Use
Electricity
Parabolic Trough 60-75 150-400 Generation, High
Industrial Processes

Figure 1: Basic Structure of a Flat-Plate Solar Collector
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Table 2: Efficiency of Solar Collectors in Various Applications

Application Collector Type Average((%ﬁmency
Greenhouse Heating Flat-Plate 35
Crop Drying Evacuated Tube 45
Desalination Parabolic Trough 65
Transfo_rme_r Oil Evacuated Tube 55
Purification

3.1 Analytical Discussion of Performance
Data

As shown in Tables 1 and 2, collector
performance varies significantly by design and
application. Flat-plate collectors are ideal for low to
moderate temperature uses, such as water heating and
greenhouse warming. Evacuated tube collectors offer
improved insulation, making them suitable for
climates with significant temperature drops. Parabolic
trough collectors, though costlier, demonstrate high

efficiency in industrial-scale processes and thermal
desalination. For example, in oil purification,
evacuated tubes maintained consistent temperatures
over time, proving advantageous in controlled fluid
heating applications [1] - [15].

4. Conclusion

The study illustrates that solar collectors are
versatile devices with applications far beyond
domestic water heating. Their integration into
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agriculture, industry, and environmental management
can contribute significantly to sustainability goals.
Future research should focus on enhancing efficiency,
reducing costs, and expanding the scope of
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