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2. Effect of nanofluid concentration and composition on laminar jet impinged cooling

demonstrated their applications, extending electricity generation after the sunset using
phase change material (PCM) still remains a grand challenge. Most of the organic PCMs
are known to possess high energy density per unit volume, but low thermal conductivity,
that necessitates the use of thermal conductivity enhancers (TCEs) to augment heat
transfer within PCM. In this paper, thermal performance and optimization of shell and
tube heat exchanger-based latent heat thermal energy storage system (LHTES) using
fins as TCE for medium temperature (< 300 C) organic Rankine cycle (ORC)-based solar
thermal plant are presented. A commercial grade organic PCM, A164 with melting
temperature of 168.7 C is filled in the shell side and heat transfer fluid (HTF), Hytherm
600 flows through the tubes. A three-dimensional numerical model ...
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nanofluid jets and its comparison with water jets are presented. The effects of
concentration and jet velocity of TiO; based nanofluid on cooling rate are evaluated
experimentally. Further, the cooling rates of TiO,, Al;05 and SiO; nanofluids with same
concentration and velocity are compared. The total heat flux is deduced from the
experimentally obtained cooling curves by using a one-dimensional finite volume method
based transient inverse heat transfer model. It is found that heat transfer is enhanced
using nanofluid jets when compared to water. Increase in concentration of TiO,
nanoparticle in nanofluid leads to an increase in CHF. Further, it is also observed that the
shift from film boiling to transition boiling is faster for nanofluid jet cooled surface.
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In this paper, a comparative study is done between two fuels, naphtha and natural gas
(NG), for a gas turbine (GT) plant of 32.5 MW with the same thermodynamic
configuration. From the energy analysis, it is confirmed that the turbine inlet temperature
(TIT) of the gas turbine in the case of natural gas is higher as compared to naphtha, and
hence the isentropic efficiency of the turbine is better. The result from the exergy analysis
also confirms that due to high turbine inlet temperature in the case of natural gas, exergy

destruction in combustion chamber is less. But comparing two fuels for overall analysis,
naphtha has higher energy and exergetic efficiency as compared to natural gas.
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To enhance sustainability of any energy system exergy based sustainability indicators
(exergy efficiency, waste exergy ratio, environmental effect factor and exergetic
sustainability index) are used. In the present paper sustainability aspects of two GT
based power plant are carried out using sustainability indicators. For this purpose, two
GT1) configurations, case A (Naphtha based GT power plant) and case B (Naphtha-
Residual fuel gas mixture GT 2) are taken up as case study. Results show that exergstic
sustainability index obtained as for case A is higher as compared to case B.
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combination of energy and exergy analysis helps us to determine true potential of

energy system leading us to a path of sustainable development.

Development of thermal storage system using phase change material for ORC
based solar thermal power plant (Project code no.14DST014): Since solar
thermal power plants introduced has gained importance, but still electricity
generation using phase change material is a major challenge. A phase change
material A164 has been chosen for case study. In this project, thermal performance
of shell and tube heat exchanger-based latent heat thermal energy storage system
(LHTES) using fins as thermal conductivity enhancer for Organic Rankine cycle
(ORC) was studied, and it was found that fin thickness and number of fin play

significant role on the solidification process of PCM.
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