
7/16/2021 Energy, exergy and economic analysis of liquid flat-plate solar collector using green covalent functionalized graphene nanoplatelets-…

https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/full-record/WOS:000652823700023 1/5

Skip navigation menu

Searchkeyboard_arrow_rightResultskeyboard_arrow_rightResultskeyboard_arrow_rightResultskeyboard_arrow_rightResultskeyboard_arrow_rightResultskeyboard_arrow_rightExcellence of Financial Re...keyboard_arrow_rightThe impact of film thickne...keyboard_arrow_rightMacrolactin A as a Novel I...keyboard_arrow_right

Societal emotional environ...keyboard_arrow_rightAnomaly Detection in ICS D...keyboard_arrow_rightResponse surface analysis ...keyboard_arrow_rightEvaluation of microplastic...keyboard_arrow_rightEnergy, exergy and economi...

Energy, exergy and economic analysis of liquid flat-plate solar collector using
green covalent functionalized graphene nanoplatelets

By: Kumar, LH (Kumar, L. Harish) ; Kazi, SN (Kazi, S. N.) ; Masjuki, HH (Masjuki, H. H.) ;
Zubir, MNM (Zubir, M. N. M.) ; Jahan, A (Jahan, Afrin) ; Bhinitha, C (Bhinitha, C.) 

View Web of Science ResearcherID and ORCID (provided by Clarivate) 

APPLIED THERMAL ENGINEERING
Volume: 192 Special Issue: SI
Article Number: 116916
DOI: 10.1016/j.applthermaleng.2021.116916
Published: JUN 25 2021
Document Type: Article

Keywords
Author Keywords: Graphene nanoplatelets; Green functionalization; Liquid flat-plate solar collector;
Thermal performance; Economic analysis

Keywords Plus: THERMO-PHYSICAL PROPERTIES; HEAT-TRANSFER; THERMOPHYSICAL PROPERTIES;
PERFORMANCE ENHANCEMENT; ENVIRONMENTAL-ANALYSIS; OXIDE NANOFLUID; PRESSURE-DROP;
LAMINAR-FLOW; EFFICIENCY; STABILITY

Author Information
Corresponding Address: Kumar, L. Harish (corresponding author)

Univ Malaya, Fac Engn, Dept Mech Engn, Kuala Lumpur, Malaysia
Addresses:

1 Univ Malaya, Fac Engn, Dept Mech Engn, Kuala Lumpur, Malaysia
2 Int Islamic Univ Malaysia, Fac Engn, Dept Mech Engn, Kuala Lumpur, Malaysia
Affiliation

International Islamic University Malaysia
3 Univ Malaya, NANOCAT, Kuala Lumpur, Malaysia

E-mail Addresses: harishsanjeetha@gmail.com; salimnewaz@um.edu.my; nashrul@um.edu.my

Categories/Classification
Research Areas: Thermodynamics; Energy & Fuels; Engineering; Mechanics

Funding

Citation Network

In Web of Science Core Collection

1
Citation

 Create citation alert

All Citations

1 In All Databases
See more citations

Cited References

87
View Related Records

You may also like...

Bellos, E; Tzivanidis, C;
Parametric investigation of supercritical
carbon dioxide utilization in parabolic trough
collectors
APPLIED THERMAL ENGINEERING

Matheswaran, MM; Arjunan, TV;
Somasundaram, D;
Energetic, exergetic and enviro-economic
analysis of parallel pass jet plate solar air
heater with artificial roughness
JOURNAL OF THERMAL ANALYSIS AND
CALORIMETRY

Arora, S; Fekadu, G; Subudhi, S;
Energy and Exergy Analysis of Marquise
Shaped Channel Flat Plate Solar Collector
Using Al2O3-Water Nanofluid and Water
JOURNAL OF SOLAR ENERGY ENGINEERING-
TRANSACTIONS OF THE ASME

Ardeh, EAA; Loni, R; Wen, D; et al.
Exergy and economic assessments of solar
organic Rankine cycle system with linear V-
Shape cavity
ENERGY CONVERSION AND MANAGEMENT

Ataee, S; Ameri, M;
Energy and exergy analysis of all-glass
evacuated solar collector tubes with coaxial
fluid conduit
SOLAR ENERGY

See all

Most Recently Cited by

Alawi, OA; Kamar, HM; Yaseen, ZM; et al.
Experimental and Theoretical Analysis of
Energy Efficiency in a Flat Plate Solar Collector

English Products

Search Marked List History Alerts Sign In Register

1 1 1, 2
1 3 1

Abstract
The conventional method of synthesizing carbon-based nanofluids produces harmful products that are
highly toxic and hazardous. The present investigation deals with the effects of using eco-friendly, non-
corrosive, covalent functionalized Graphene Nanoplatelets with gallic acid (GGNPs) as heat transfer
fluid on energetic and exergetic performance of a Liquid flat-plate solar collector (LFPSC). Long-term
dispersible stable GGNP nanofluids with base fluid distilled water are prepared with different weight
concentrations of 0.025%, 0.05% & 0.1%. For varying concentrations, fluid flow rates of 0.8, 1.2, and 1.5
L/min, heat flux intensities of 600, 800, and 1000 W/m(2), and inlet temperature ranging from 303 to 323
K are considered for the conduction of experiments. Improvement in energy and exergetic efficiency
was achieved using GGNP nanofluids. Thermal efficiency surges with increment in flow rate and heat
flux intensities, meanwhile it decreases for increment in inlet temperature. The maximum
enhancement in LFPSC efficiency is 24.09% for 0.1 wt% GGNPs and flow rate of 1.5 L/min than distilled
water. Analysis of exergetic performance revealed that exergy efficiency reduces with a rise in mass flow
rate meanwhile enhanced with an increase in nanofluid concentration. Exergy efficiency was maximum
for 0.1% GGNP concentration and flow rate of 0.8 L/min. The maximum increase in friction factor values
is approximately 1.5, 2.6 and 7.9% for 0.025, 0.05 and 0.1% GGNP nanofluids than distilled water.
Relative pumping power slightly increases with the increment of GGNP concentration but is quite close
to that of the base fluid. Performance index greater than one is obtained with higher values achieved at
an increase in GGNP weight concentration. Economic consideration of GGNP nanofluids in LFPSC
showcased a maximum reduction of 26.41% in the size of collector area using 0.1% GGNP nanofluid
instead of distilled water. The payback period for LFPSC using GGNPs was 5.615% lesser than that of
using water.
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