Solar Medium Temperature Application
Cases in Enterprises

Overview

Solar energy which is incident on the earth surface is mostly in diffused form. Hence,
ordinary solar water heating technology is able to supply only low-temperature hot
water (40-70 °C), primarily used for residential water and space heating. This range
of temperature can hardly meet specific energy demand such as food processes,
dairy processes and other industrial process heat requirement. Hence to utilize this
diffused form of solar energy eff. Solar energy which is incident on the earth surface
is mostly in diffused form. Hence, ordinary solar water heating technology is able to
supply only low-temperature hot water (40-70 °C), primarily used for residential
water and space heating. This range of temperature can hardly meet specific energy
demand such as food processes, dairy processes and other industrial process heat
requirement. Hence to utilize this diffused form of solar energy efficiently for heating
in domestic or industrial applications, solar concentrators have to be used for
generating temperatures in the range of 80-250 °C. The medium temperature
applications can vary from domestic like cooking, boiling or dairy processes etc. to
industrial like heat treatment, sterilizing, dyeing etc. This paper illustrates design and
development of various concentrating solar thermal technologies along with its
application in Indian market. The paper briefly reviews the need of such technologies;
potential markets; and barriers and recommendations for deployment of available
concentrated solar thermal technologies used for generation of medium temperature
(80-250 °C). The paper focuses on the cases of successful implementation of the
technology all over the country and also the government efforts to promote its use
further for making it a cheaper and an alternative source of energy to fossil fuels fi
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Article Content
Study of Medium Temperature Solar Thermal Applications

The use of solar air heater (SAH) has become widespread where dwellings heating,
drying of agricultural products and medium and low temperatures are needed in
many applications [5,6,7].

Study of Medium Temperature Solar Thermal ...

In the work presented here, a brief study of a few medium temperature solar thermal
applications up to 240 0 C pertaining to domestic ...

Direct solar production of medium temperature hot air for ...

A direct medium temperature solar dryer is presented in , using PTCs delivering air at
280 °C at 2 bar, although 330 °C seemed optimal. ... Conventional Solar Air Heaters
(SAH) rarely have been used for medium temperature applications, and mostly their
usage has been restricted to the low-temperature range for indoor ambient air
heating ...

Solar Thermal Collectors for Medium Temperature ...

Keywords: solar collectors; thermal energy; medium temperature 1. Introduction
Solar energy is widely used worldwide to supply thermal needs . Medium temperature
solar collectors represent an interesting solution to cover specific demands.
According to ...

Thermomechanical characterisations of PTFE, PEEK, PEKK as ...

Hence, in this study, the feasibility of using polymeric materials at high temperature
for solar applications is investigated. High-performance polymers PTFE, PEEK and
PEKK are chosen as encapsulation materials for medium temperature (~200 °C) solar
thermal energy storage.

Straight-through all-glass evacuated tube solar collector for low ...

Domestic use, services, and industrial applications need a lot of low and medium
temperature heat up to 80 °C (Sabiha et al., 2015, Shukla et al., 2013).This market
segment could well be served by solar water heaters, whose market has rapidly
grown in the past through cheaper products and improved quality (Sabiha et al.,
2015, Shukla et al., 2013).

Medium Temperature Solar Thermal Installation with Thermal ...

& RQIHUHQFH 3URFHHGLQJV (XUR6XQ Aix-les-Bains (France), 16 - 19 September
2014 Medium temperature solar thermal installation with thermal storage for
industrial applications Mircea Buneal, Alexis Duretl, Elimar Frank2, Lionel Péclatl,
Stéphane Citherletl 1 Solar Energy and Building Physics Laboratory, Avenue des
Sports 20, CH-1400 Yverdon-les-Bains, ...
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(PDF) Design and evaluation of combined solar and biomass ...

Okoroigwe et al. (2013) research study on design and evaluation of combined solar
and biomass dryer for small and medium enterprises for developing countries, dryers
have potential to increase the ...

A Review on Recent Progress in Preparation of Medium-Temperature Solar ...

While previous research efforts were concentrated on low-temperature water-based
nanofluids [33,34], in recent years substantial progresses have been made in
preparing stably dispersed medium-temperature solar-thermal nanofluids with an
application temperature range of 100-400 °C [35,36]. Although elevated service
temperatures pose even ...

The microencapsulation, thermal enhancement, and applications of medium ...

Despite the wide applications of medium and high melting PCM in solar thermal
power plants, 17 solar cookers 18 heating hot water systems 19; only a few studies
have explored and reviewed the accessible medium and high melting point PCMs, as
reported by Zhou and Wu. 20 For instance, Zhou and Wu 20 performed a review of
inorganic and metals ...

Latent thermal energy storage for solar process heat applications ...

Latent thermal energy storage for solar process heat applications at medium-high
temperatures - A review . X ... (Kenisarin, 2010), focused in this case, for high-
temperature solar applications (120-1000 °C). Zalba et al. (2003) published a review
of solid-liquid phase change materials. They described potential PCM and their
thermo ...

Solar Thermal Energy Utilization for Medium Temperature ...

The paper presents a review of solar thermal utilization to various commercial and
industrial process applications. The current trend around the world has shown that
the growth of solar ...

Direct absorption nanofluid-based solar collectors for low and medium ...

In the light of these observations, NDASC applications should mainly be focused in
low or medium temperature heat supply. As outlined in section 2, SHIP plants offer a
promising application sector for medium-size solar collectors with numerous case
studies and well documented commercialization strategies. The typical dimensions of
the different ...

Recent advances on nanofluids for low to medium temperature solar ...

1. Introduction. Heat exchangers used in thermal systems had been considering as a
big challenge for heat transfer researchers for decades. The working fluid in thermal
systems e.g., automotive radiators or cooling of electronic devices were almost
conventional heat transfer fluids such as water; however, thanks to the introduction
of “nanofluids” firstly by Choi in 1995 ...
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Medium Temperature Heat Pipes

Download Citation | On Aug 1, 2023, Thomas C. Werner and others published Medium
Temperature Heat Pipes - Applications, Challenges and Future direction | Find, read
and cite all the research you ...

Solar Heat for Industrial Processes Technology Brief

solar water heating systems are manufactured locally by small- and medium-size
enterprises. This is especially the case in countries like Brazil, China, South Africa and
Turkey where the costs are three to ten times lower than in the United States or in
European countries. A number of more advanced FPC and ETC designs are

Medium temperature concentrators for solar thermal applications

Medium temperature solar thermal applications have received remarkable interest in
the recent years in both residential and industrial sectors. Solar concentrating ...

Comparative techno-economic and environmental analysis of a ...

The industry sector accounts for nearly 35 % and 30 % of U.S. energy consumption
and CO 2 emissions, respectively, in 2021, as illustrated in Fig. 1 .Over two-thirds of
industrial energy consumption in the U.S. is attributed to industrial process heat
(IPH), with the remaining third dedicated to electricity generation as depicted in Fig. 2
.To address these ...

Medium temperature application of concentrated solar thermal ...

Out of which industrial use of thermal energy reports 65% that too in medium
temperature application i.e. 100 o C to 400 o C [6, 7] well suited for heat generation
in low-medium temperature range ...

Medium temperature heat pipes - Applications, challenges and ...

The heat pipe can in some cases even completely replace actively pumped cooling
systems diminishing the ... Another industry showing great potential for applications
requiring medium temperature heat pipe development is the nuclear power industry.
... S. Rawal, Viability of loop heat pipes for space solar power applications, in: 35th
AlAA ...

Direct solar production of medium temperature hot air for ...

Since the application of hot air in industries is very diverse, reviewing all cases is
beyond the scope of this article. ... A direct medium temperature solar dryer is
presented in , using PTCs delivering air at 280 °C at 2 bar, although 330 °C seemed
optimal. It is worth noting that this configuration avoids conventional high heat ...

Rooftop solar potential in micro, small, and medium size enterprises ...
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Incorporating case studies or practical applications can significantly support the
rankings and suggestions regarding the MARCOS method and its application in
decision-making for MSME alternatives. Case studies offer practical examples and
empirical data , that support the MARCOS approach''s applicability and efficacy in
various ...

Latent thermal energy storage for solar process heat ...

TCTES) for high temperature CSP applications. Cardenas and Leén (2013) and Liu et
al. (2012) reviewed LHTES for solar applications above 300°C. Kenisarin (2010)
presented a review of PCM for solar applications with a range of temperatures of
120-1000°C, where the thermophysical properties of potential materials like salt
compositions

Solar Thermal Collectors for Medium Temperature ...

medium temperature solar thermal collectors refer to collectors whose power output
exceeds 300 W/m2 (referred to gross collector area) for the following conditions:
1000 W/m? hemispherical ...

Solar medium-low temperature thermal utilization and effect ...

Based on the development status of medium and low temperature solar thermal
utilization systems, this paper first introduces the application and performance
research on subsystems of the solar system including heat collection, heat storage
and heat utilization units. ... a case study analysis of a solar thermal system
performance was carried ...

Rooftop solar potential in micro, small, and medium size enterprises ...

Rooftop solar potential in micro, small, and medium size enterprises: An insight into
renewable energy tapping by decision-making approach ... Energy utilization and
performance of any building depend on several parameters, such as temperature,
humidity, sunlight, roof area, wall area, etc. ... Applications of efficiency analysis on a
single ...

Solar Thermal Collectors for Medium Temperature ...

IAigo Iparraguirre et al. / Energy Procedia 91 ( 2016 ) 64 - 71 65 Keywords: solar
collectors; thermal energy; medium temperature 1. Introduction Solar energy is
widely used worldwide to supply ...

Medium temperature concentrators for solar thermal applications

Solar concentrating systems can serve properly such applications with a temperature
range of 80-250°C, taking advantage of their sun light focusing characteristic and
high thermal and optical ...

Direct absorption nanofluid-based solar collectors for low and ...
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Low and medium temperature (< 400 °C) solar thermal collectors have proved to be
a reliable solution to supply heat and decarbonize the industrial sector, with over 800
Solar Heat for

Analysis of a Solar Thermal Installation for Medium Temperature ...

PDF | OnJan 1, 2016, Mircea Bunea and others published Analysis of a Solar Thermal
Installation for Medium Temperature Industrial Applications | Find, read and cite all
the research you need on ...

PCM integrated glass in glass tube solar collector for low and medium ...

The difference in charging efficiency of storage based ETC system for different cases
was owing to variations in solar intensity and PCM temperature. ... water temperature
at the outlet of ETC/S was near to the boiling temperature of the water and could be
useful for medium temperature applications. 4.2. Medium flow rate (16 L/h) The ...

CASE Solar thermal

solar thermal systems in operation worldwide The global solar thermal industry
Globally, the total heat demand by all industries for low and medium temperature
applications is about 44 ...

Direct absorption nanofluid-based solar collectors for low and medium ...

Solar energy is expected to play an important role in the decarbonization of the
energy and industrial sectors. Low and medium temperature (<400 °C) solar thermal
collectors have proved to be a ...

Medium temperature application of concentrated solar thermal ...

Solar energy which is incident on the earth surface is mostly in diffused form. Hence,
ordinary solar water heating technology is able to supply only low-temperature hot
water (40-70 °C), primarily used for residential water and space heating.This range of
temperature can hardly meet specific energy demand such as food processes, dairy
processes and other ...

Solar Heat for Industrial Processes Technology Brief

solar process heating, especially in industrial clusters of small- and medium-size
enterprises; provide financing mechanisms to cover upfront costs; and consider
whether support for solar ...

Design and analysis of a medium-temperature, concentrated solar ...

Solar thermal energy is considered as a promising source to drive air-conditioning
applications due to the good correlation between supply and demand. The present
work examines the feasibility of a novel, low-profile concentrated solar thermal
collector to provide medium-temperature heat to commercial buildings for both
heating and cooling purposes, aiming to ...

Nano-enhanced Organic Form Stable PCMs for Medium Temperature Solar ...
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Furthermore, the synthesized TiO 2 -based nanocomposites (paraffin/palmitic acid)
suit medium-temperature TES applications owing to their enhanced thermophysical
properties (high thermal ...

Study of Medium Temperature Solar Thermal ...

In the work presented here, a brief study of a few medium temperature solar thermal
applications up to 2400C pertaining to domestic and industrial applications has been
considered. Typical applications in the range included ...

Solar Thermal Collectors for Medium Temperature Applications: A ...

Solar Thermal Collectors for Medium Temperature Applications: ... Medium
temperature solar collectors represent an interesting solution to cover specific
demands. According to the definition proposed within Task 49 , medium temperature
solar thermal collectors refer to collectors whose power output exceeds 300 W/m2
(referred to gross ...

CASE Solar thermal

medium temperature applications 5 Note: E] = exajoules - roughly equivalent to 278
terawatt-hours. 0.2 E) Food and Chemical beverage Wood Textile Mining Machinery
0.4EJ0.4EJ09EJ1.1EJ0.7E)1.5E 0.6 E] 3.3 EJ 2.2 E] 3.1 EJ 4.0 E) Medium
temperature Low temperature The size and capacity of thermal solar applications
(2015)3 6% pool ...

Latent thermal energy storage for solar process heat applications ...

Latent thermal energy storage for solar process heat applications at medium-high
temperatures - A review. Author links open overlay panel Alicia Crespo a b, Camila
Barreneche c d ... 2010), focused in this case, for high-temperature solar applications
(120-1000 °C). Table 5. Available suitable commercial PCM of the company EPL Itd ...
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