
Accepted Manuscript

Role of multiple solar heaters along the walls for the thermal management during
natural convection in square and triangular cavities

Debayan Das, Leo Lukose, Tanmay Basak

PII: S0960-1481(17)31109-6

DOI: 10.1016/j.renene.2017.11.008

Reference: RENE 9410

To appear in: Renewable Energy

Received Date: 5 June 2017

Revised Date: 16 October 2017

Accepted Date: 4 November 2017

Please cite this article as: Das D, Lukose L, Basak T, Role of multiple solar heaters along the walls for
the thermal management during natural convection in square and triangular cavities, Renewable Energy
(2018), doi: 10.1016/j.renene.2017.11.008.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.renene.2017.11.008


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Role of multiple solar heaters along the walls for the1

thermal management during natural convection in2

square and triangular cavities3

Debayan Das, Leo Lukose, Tanmay Basak ∗4

Department of Chemical Engineering, Indian Institute of Technology Madras,5

Chennai - 600036, India6

Abstract7

The role of multiple discrete solar heaters have been studied for energy efficiency8

in the heating of fluids. Current work involves natural convection studies with the9

various locations of the double heat sources along each side wall of the triangular-10

design 1 (regular isosceles triangle), triangular-design 2 (inverted isosceles triangle)11

and square enclosures for various cases (case 1: larger heater in lower half and12

smaller heater in central half, case 2: larger heater in central half and smaller heater13

in lower half, case 3: two heaters of identical lengths are located at the central and14

lower halves) involving various fluids (Pr = 0.015 and 7.2) for various Rayleigh15

numbers, 103 ≤ Ra ≤ 105. The thermal mixing and energy flow in the cavities are16

visualized using the mathematical tool of heatlines. Also, the overall rate of heat17

transfer in conduction and convection dominant regimes is evaluated using Nusselt18

numbers (average and local). The case 2 discrete heating configuration is inferred as19

the optimal heating configuration based on the larger zone of uniform temperature20

and thermal mixing. Also, the thermal management is significantly improved in21

triangular-design 2 and square cavities.22
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1 Introduction25

The increasing growth of population around the world has resulted in the enormous26

usage of the various non-renewable energy resources, such as oil, fossil fuel, coal, etc [1, 2].27
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