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Convective-radiative double-diffusion heat transfer in power-law fluid due to
a stretching sheet embedded in non-Darcy porous media with

Soret-Dufour effects
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ABSTRACT

A numerical model is developed to study the combined effects of Soret and Dufour on
and mass transfer in a Powerlaw fluid saturated with
Darcy-Forchheimer porous medium in the presence of nonlinear thermal radiation, chemical
reaction and Ohmic dissipation. The governing boundary layer equations are solved numer-
ically by using shooting method with Runge-Kutta Fehlberg integration scheme. The influ-

mixed convection heat

KEYWORDS

Thermal radiation;
magnetohydrodynamics;
porous medium; Power-law
fluid; Soret and Dufour
numbers; heat transfer

ence of Soret and Dufour numbers, chemical reaction, thermal Grashof number and solutal
Grashof number on velocity, temperature and concentration fields are studied. The effects
of some important physical parameters on skin-friction, Nusselt number and Sherwood

number are studied in detail.

1. Introduction

The studies on convective heat and mass transfer in a
Power-law fluid over a stretching surface embedded in
a porous medium has received great attention in recent
past because of its wide applications in energy-related
problems that includes both metal and polymer sheets.
Convective flows along with heat and mass transfer in
the presence of chemical reaction arise in many trans-
port processes in various branches of science and
engineering. This phenomenon plays an important role
in the chemical industry, power and cooling industry,
cooling of nuclear reactors, and petroleum industries.
Also, it occurs in the aerodynamic extrusion of polymer
sheets, thermal energy storage, continuous filament
extrusion from a dye, cooling of an infinite metallic
plate in a cooling bath. In all these technologies, the
quality of the final product depends greatly on the rate
of heat and mass transfer at the stretching surface.
Andersson et al. [1] studied magnetohydrodynamic
flow of a power law fluid over a stretching sheet.
Chamkha et al. 2] analyzed the effects of chemical
reaction on unsteady natural convective power-law
fluid flow past a vertical plate embedded in a non-
Darcian porous medium. Pal et al. [3] examined com-
bined effects of nonlinear thermal radiation on heat

and mass transfer in a thin liquid film on a permeable
unsteady stretching surface with convective boundary
condition in the presence of internal heat generation/
absorption. Srinivasacharya and Reddy (4] investigated
the influence of thermal radiation and chemical reac-
tion effects on mixed convection heat and mass transfer
of power-law fluid saturated porous medium over a ver-
tical plate.

The effect of Soret and Dufour were neglected in
the above studies. When heat and mass transfer occur
simultaneously in a moving fluid the relation between
the fluxes and driving potentials are of a more intri-
cate nature. Moreover, from Fourier's law we have a
relationship between energy flux and temperature gra-
dient, i.e. Fick’s law is applied for the correlation of
mass flux and concentration gradient. Thus, energy
flux can be generated not only by temperature gradi-
ent but also by a concentration gradient. The energy
flux due to the composition gradient is known as the
Dufour or diffusion-thermo effect. The mass transfer
created by the temperature gradient is called as Soret
or thermal diffusion effect. Soret and Dufour effects
have a great importance for the fluids of very light
molecular weight and of medium molecular weight
which cannot be neglected. Mondal et al. [5] investi-
gated the influence of thermophoresis and Soret
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Abstract: Coffec houses and taverns were perhaps the most attractive aspects of colonial urban
Calcutta. Colonial Calcutta witnessed the emergence of taverns and coffee houses as the space of
public drinking and recreation. The Citizens of Calcutta and upper class British people used
those taverns and coffee houses for amusement. Eating and drinking wine were available in those
taverns and coffee houses. Those were built up at Dalhousie, Lalbazar, Baubazar, Kasitala areas
of Calcutta. The European sailors, soldiers and aristocrats met with each other in those taverns
and Coffeehouses. ‘Harmonic Tavern’ was the best party association of elite and rich classes in
colonial Calcutta. The ‘Calcutta Exchange Coffee House' was started in the year 1798. But the
most aristocratic coffee house was 'John Spence Coffee House'. During the winter season, the
aristocratic Europeans, gentlemen and business men gathered there to enjoy ball dance and
supper. Not only the Europeans but also richest people of Calcutta used to go in Spence’s coffee
house. Neo-elite class of Bengal was too much influenced by the taverns and coffee houses.
After the decline of the taverns and coffee houses, Calcutta witnessed the advent of multiple
clubs in various parts of the city. Consumption of coffee in public places paved the way for a
new social space where an individual could indulge in an open and easy conversation with the
Company and the Government. Owing to the discussion of various social and political issues, a
new social group 'Bourgeois' was emerged in city of Calcutta. Consumption of coffee was
marked as a symbol and an emblem of modemity. These coffee houses gave birth to ‘adda’ i.c.
gossip, later this gossip became an inseparable and important part of Bengali culture and

tradition.

Calcutta, Ball Dance, Supper, Adda, Gossip.
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Introduction:

The Eighteenth Century Calcutta had witnessed the emergence of the ‘Taverns’ and ‘Coffee
Houses'. The Citizens of Calcutta and upper class British people used those taverns and coffee
houses for amusement. Eating and drinking wine were available in those taverns and coffee
houses. Those were built up at Dalhousie, Lalbazar, Baubazar, Kasitala areas of Calcutta. The
Europcan sailors, soldiers and aristocrats met with each other in those taverns and Coffechouses.
‘Harmonic Tavern’ was the best party association of elite and rich classes in colonial Calcutta.
The *Calcutta Exchange Coffee House' was started in the year 1798. But the most aristocratic
coffee house was 'John Spence Coffee House'. During the winter season, the aristocratic
Europeans, gentlemen and business men gathered there to enjoy ball dance and supper. Not only
the Europeans but also richest people of Calcutta used to go in Spence’s coffee house. Neo-elite

class of Bengal was too much influenced by the taverns and coffee houses.
Exploring the Historiography of Taverns & Coffee Houses in India:

Colonial Calcutta witnessed the emergence of taverns and coffee houses as the space of public
drinking and recreation. Regarding the history of the coffee houses, Krishna Dutta' describes the
history of the Calcutta coffee house in her book ‘Calcutta: A Cultural and Literary History’
(2003). Markman Ellis’s” book ‘The Coffee House: A Cultural History’ (2007) sheds light on
this aspect. Ravi Ahuja and Bhaswati Bhattacharya® in their project ‘The Indian Coffee House: A
Social History of Public Consumption in Post-Colonial India’ (2010) portrayed the social history
of the Indian Coffee Houses. Ravi Kant Sharma* in his article ‘Architecture of Intellectual
Sociality: Tea and Coffee Houses in Post-Colonial Delhi’ (2016) mentions different aspects of
the coffee houses of Bengal. Brian Cowan’s” recently published article ‘Café’ or Coffee House?

Transnational History of Coffee and Sociability’(2016) deals with the history of the Calcutta

Volume IX, Issue III, March /2020 Page No:1915
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Days of the Raj: Medical Tourism, Recreation and Medicalized
Leisure Culture in Colonial Darjeeling

DR SUMAN MUKHERJEE
Assistant Professor, Department of History

T.H.L.H.Mahavidyalay, Mallarpur, Birbhum-731216, West Bengal, India

Abstract:

During the colonial regime the British made some important changes in the character of Indian tourism,
recreation and leisure culture. A sense of satisfaction was created among the British when they became
successful to establish domination in Bengal during the last stage of 18" century. The British became
involved deeply in travel, leisurc and recreation. They decided to construct Darjeeling as popular hill
station and health sanitarium of Bengal Presidency. They wanted to enjoy the quality leisure time there.
Every type of comfort, amusement and recreational facililies were available in Darjeeling to satisfy the
British aristocrats. Different types of dak bungalows, coffee houses, and hotels, restaurants were
constructed for food and lodging. British administrators and aristocrats started club culture and introduced
various sports to pass their leisure time. Besides British, the maharajas, land-lords, Bengali Babus and
well educated people of Bengal started to imitate the British culture of travel, recreation and leisure. By
starting tourism, recreation and leisure culture in colonial Darjecling the British tried to regulate the
native mindset and culture. The major thrust of my article is about why the British explored Darjeeling as
a hill station and health sanitarium of Bengal? How tourism, leisure and recreation informed an agenda in
Colonial Darjeeling? Why and how Darjeeling emerged as a popular tourist destination in Colonial
Bengal? Who were the key players in tourism, leisure and recreation in Colonial Darjeeling? What was
the interlocking relationship between tourism and recreation? Did tourism, leisure and recreation forge
out a cultural space that could be approximated as modernism in Colonial Darjeeling? Did it influence all
the people of Darjecling Society? This research article is all about finding answers to these questions.

Key Words: Colonial Darjeeling, Tourism, Leisure, Recreation, Bengal Presidency, Hill Station,
Sanitarium, Dak Bungalow, Club, Coffee-House, Hotel, Restaurant, Bengali Babu.

INTRODUCTION:

The ‘hill stations’ were created in colonial India as a part of the British imperialistic project.
From the historical perspective these hill stations were the product of British Colonialism.
Mainly two things were closely related behind the rise of the hill stations-a) a discovery of
scenery and b) reconstruction of natural environment. Dane Kennedy rightly said. “Hill stations

Copyright © 2020Author
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