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Numerical Investigation of Heat Transfer in Triangular Plate i
Rakesh Kumar Sahu', Mr. Sudhir Singh Rajput?

"!-l udent, =& suistant Professor

|':ill'r:"l.ll Instriuie of Techno iy, H::|i|'||||'. I;'_"|;||-_;||||5..F:;,|,1'|'|_I Trkia

ABSTRACT o e A i e
The primary aim of these investigations was w explore the
charictenisics of fAow and hest pransfer under varying Rayleigh
numbers  and  aspect  ratios. The results  oblained through
Computational Flaid Dynamics (CFD) simulutions, presented
graphically in the form of heat flow and stream-functions, revesl that
the mature of heat transfer is influenced by both the Ravleigh number
wnd aspect ratio. Moreover, the study validates the sheng dependence
of the Nussell number on the Rayleigh number. aspEet ratio, ind
emclosure parnmeters. The CFD simulations effectively caplure the
bouncary conditions of the natural convection problems wnder
consideration,  a

Solutions are derived for arange of Ravleizh numbers, rmarntaining a
comstant Prandt] number (Pr = 0.70) at an aspect ratio of |, The
Pressure-Welocity Coupling Method. coupled with the Non-lterative
Time Advancement (NTTA ) scheme, isemploved to effectively solve
the problem. The distnbution of temperature and stream funclion is
il ysed as a funetion of thermal and geometrical OUIPUL parE melers
for the specific problem at hand. The investigation involves & fwo-
stage approach to discem varations in results stemmi ng - fram
differenl computational spproaches, A

REYWORDY: CFD { Compurational Filuid Dnaenic), R (Ravieigh
Nurmber), AR (Aspect Ratio)

it Th i g bt wimdeL i S e 1 Al T

Netural convection is a heat transfer phenomenon
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DCCurs spontaneously doe 10 density differénces in a
fuid. cither liquid or gas. When a region of a fluid js
heated, it becomes less dense, causing it to rise, and
cooler, denser fluid descends o replace it, This
mevement creates a convective flow that [ransfers
heat without the need for an external foree such as a
purtp or fan,

ey Characteristics of Natral Convection:

= Drviven by Temperature Differences: Natural
convection is primarily driven hy variations in
temperiture within a fuid, )
Gravity-Dependent: The force of gravity pliys a
crucial role in natural convection, causing the
buayancy etfect that leads to fluid movement,

# Occurs in Enclosed Spaces: It is often ohserved

in enclosed spaces, where Muid motion s
constrained

v

The extensive study of nutural convection flow and
heat wransfer within rectangulsr enclosures has been

i ITTSRE UTSRE®4747

I"||||||| |-'_|||:-- 1T

| Walime — 81}
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driven by its versatile applications. In wertical
onentations, these enclosures serve as effective
msulation for building doors and windows, the air
conditioning compartments of wains, industrial
furnaces, chimneys, and verious heat transfer
equipment. Alternatively, when positioned al an
incline, these enclosures find wiitity in skylights, roof
windows, solar collector storage, and numerous sther
solar applications.

F‘T:\.AEJ“&:: = L .I
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PERFORMANCE EVALUATION OF A FLAT
PLATE LOUVERED FIN HEAT EXCHANGER
AND ANALYSIS OF CONDENSER

DOLLY BHASKER SUDHIR SINGH RAJPUT  MITHILESH SINGH i
. : (M. lTech, Research Scholzn (Assistant prolessor, RITEE) (SRLI Raipur)
i i e n i |
i | 111 il
z I i | Bl (R L P n | 1 I |
= i It r il = | |
I | 1 " 213 P e Tl c |
| |ad el
UK I W 1 i
i i d i ol
1 11 i n I
.r\. | |I'! [ I 1 1
| Perl 1 -l Tk i
I i e frirk 11 I |
i f i

il i ra- " T B o bt ey 1 = Eas s b T s AT TR e T | L, Hr e ki e

Heat exchangers are crucial devices for transterring thermal energy between fluids or between fluids and solid surfaces af
different temperntures, providing essential cooling agd heating services [n various applications. To enhance heat transfer
efficiency within these devices, secondary strisctures known as fins are often added to their primary surfaces, considering the
allowable pressure drop range. Fins come in various shapes, including rectangular, triangulae, wavy, offset strip, perforated,
wnd louvered types, and find commercial use in indusiries such as air cenditioning, heating, power generation, sutomotive, and

tood, Recent advancements have introduced nanoffuids 1o heat exchangers. demonsiraiing improved heal transfer in free,
forced. and mixed convection [ 1-4].

The design of finned heat exchangers, showing that they outperform finless counterparts, especially ar varving air veloeities
amd flow rtes, Similarly conducted experimental and numerical analyses. confirming the superiority of finned tube heat
exchangers in terms of overall hear transfer ttriciEpJ;}'. Mﬁwhilt anilyses of heat exchangers in real-world applications,
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Water Hammer Analysis in Long Pipelines

lomesh Komar Sahun', Ashwinl Bhoi?, Kishos U, Farandg”

"Sticlent, "Acsistont Profewsor. Assistant Research Officer.
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Ca Hydraulic transient is a factor to be considersd during structural
design of water conveyance system. The most common hazardous
sitiation is the uncontrolled pump ip due to power failure,
Therefore, surge analysis is impartant for a water delivery project
huving long pipelife. Customized software WH 2.7 is used to solve
the problem of surge in pipeline, Method of charscteristicsis widely
used mathemnatical scheme for solving the phenomenon hecuuse of
higher accuracy, The partial  differential equations may b
transformed by the method of characteristics into total differential
equations. The later equations may then be integrated o vield finite
differential equations which are conveniently handled numerically.
This paper describés the problem of water hammer in long pipeline of
lift irrigation scheme. The pumping station of 1ifi irgationscheme is
located on riverbank and is to lift the water to the reservoir located at
distance of 5.5 km through 1300mm diameter and 1178 mm thickness
mild stegl pipeline. Three vertical turbine pumps each having
capacity of delivering 0.937 m3/s (iotal discharge capacity 2.8 mis)
and 43.24 m total head to irrigate the command area of 3300 ha
Continuous number of thals led 1o select combination of one air
vessel of capacity 50 m3 and 10 Air Valves. Studies carried ot

e WWJM
advance before implementation. This way it hefps Lo finalize piping
s¥stem incorpersting anti surge devices like air vessel and air valves
to keep the pipeling safe from water hammer due to power failure to
the paimps and hiengce reliable operation for leng run,
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Long pumping water supply lines are subjected w0
water hammer whenever there 15 a sudden AT
stappage. pump startup or valve closure. Whenever
system changes from vne sieady state condition 1o
unaither there is & transient change in flow gnd
pressures as the system settles to the final sready state
condition. The magnitude of surge pressures or witer
bammer and the time duration of this condition
depends on the flow rate, velocity, pipeline material
and the system bowndary condition's such as
FESCrvoies, pumps, air valves, confrol valves and
chinges in pipeling diameter, The phenomenon of
water hammer is generally ignored in the ores of
water supply schemes, This is due 1o the difficylty in
CATTYInG out 8 comprehensive analvsis  which
considers all the system womponents and their
Interaction. It is common prisctice for designers (o

UTSED | Unispue Paper 6

I SKEOE0E2T | Yalome =7

simply add a nominal pressure increase o allow for
water hummer, This approach can be too conservative
and onnecessanly costly and, in some cases, there
have been system failures due to inadequate water
hammer protection being provided. The undertaking
of 4 water hammer analysis and selection of anti-
surge devices should be an integral part during the
design phase. There are water hammer Programs
available which can assist designers in identifying
potential water hammer problems and helps in the
selection of anti-surge. This paper deals with sUrgE
wnalysis i long pipelines used for hf irrigation
schemes with emphasis on use of differem safery
devices 1o mitigate water hammer pressures, Authop
use the customized software WH 2.7 1o solve the
problem of witer hammer in long pipeline.
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Abstract

il properties or we can =y enhatice it so their applications and uses thus can be ncressed o a level whers they
cian be nsed I'-.'ﬂ-llg"ll‘.‘-lilu_'r and cheaply, Here we gre using nutural fibres of jute and coconur gs they are available fn
large quantity and are very cheap. Coconut coir which i;nmumr fibre i throwed away in waste and is @ waste
product which can be used to reinforce the epoxy, which can impact its mechanical properties and o the jute
fibres, In this paper, the coconut coir and jule fibre will be used 10 see the impact they made ¢n the mechanical
propeities of the Lapox L-12 mixed with the hardener K. 12 The fibres will b firs treated with the NaCiH solutin
and will be ket soaked in it for 24hrs. and the samgles :I?Fn ereated will be tested for the mechanical Froperties

like Tensile Strength, COMpressive Jrength, hardness, ele, Thus, the resul; achieved from the above will show the

effect matural fibres made in reinforcing the epoxy material and what e ffacg they o on the properties of the epoxy

mtiterial

Neywards: Nanval Fibre Hewvdiess, Lapen £-12 Hardener K-12, Tonsils Strength, Compressive Strengih

* Covrmapanding mhor

L INTRODUCTION

In voday"s fasi-paced world, Optimizing material progerties and environmenta) sustainability is crucial. Natal
and ceo-fiiendly materials offer cost benefits and sase of handling, as well as being abundan,

Compasite materials consise OF 8 resin‘matrix and g fiber, sed historically and in modern upplications

. ke household appliances and automohifes, They pifer 4 balance of strength, weight, and cost, outperfgrming

plastics mnd metals in Many cases.
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In the past Few years the dﬂmml I'mﬂ:mad CneEy s Lnrmm&. upll".ﬂmb, and as a resull energy
transElssion sy eI e mrmn‘puwﬂ 1mlnn llimilulm q:rﬁjl;t. Tow limEackans occur due i keeplng o
Patinee berwren painaiing sabiliy ol spelying e l-l!l:lhﬂd.hwl of valinge As & result of hes the @
penczical apecation copachy of e oystem K Ter i thain 1k veal capachy. This resalis In non-ogtimal L
cgmration of the eoery [Ensmissbon syshems, e among 1o salutions 1o (s pratilens of kerensing, power o
sranssshon capachly |8 resstnacrion of new (rassmbslon lnes. This bs non feasiide boeh ecanambally and -~

peartieally, Due o the diveelogieg semkaniluriog Inelustry @il s appllcarions in povaer syslefis the ool
of FACTS i affered, 1o enhesmce the seal capaciiy ol marsmbsalon lnes withowr hivisg o constinie any sy
sransmdesion nes. The majer drawhac In wsiing IhyTisioe vaitches & mar the comrl For tm-cfl capaniliny = o

s possinle, Hence B a cycle, swhiching mere thas cace I8 not passihie. [3) L]
@

After e lnventlon ef IGET and CTO which are semicondecior devices with coseralled jurm - alf capabilay
the sannibssion system was sevalutloniand, This developeen resaled in the use al VHEs 012 feld of

ey lansmisioen The sdvanage of this i the generaiion and absorpiion al reactive p:utrl nul:nul fhe use L

of devices like capaciton or achor. All EACTS equipermnt designed by Vohage ‘ﬂuﬂ!: i: m by ko @
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Assessment of the potential of rice husk ash (RHA) as
a supplementary material in binary blended cement
for road pavement applications

Nargish-E Shahla', Manish Sakhlecha®, Gopesh Kumar Dawda?,
Dolendra Patel* and Kamlesh Chandrakar®

ural sirength, the optimal
the polential of RHA to enhance consrEte perfo
a5 & partlal substitute for cement,

Kew wards: Conerete, Rice Hyusi Asl, Cement, Mix design, Flesirnl stresprl, Compressine strengti

Intraduction tion. However, the scale of RHA utilization remains
uncertain, with 4 pobential dumping issue evident in
India, the second-largest global rice producer, faces  landfills. This highlights the need for effective strat-
& substantial byprodict challenge in the form of rige egics to manage and maximize the utilization of
husk, amounting to nearly 22% of the annual 9 mil- RHA, given its valuable compaosition and potential
lion metric tons of rice Paddy produced between envirenmental impact. High demand for natura] ra-
2011 and 2022. While the husk serves asa valuable  sources is increased construction activities due 1o
fuel source due fo iig significant calorific value, con. urbanization and the problem of waste disposal lead
tributing fo approxima bely 20 million MT of husk o Spotting the light on the viability of using agra-
each vear, the combustion process generates upto 5 industrial wastes in the making of concrete, As
millksn MT (25% of husk) of rige husk ash (RHA).  Rice Husk Msh market respqreh report, the global
RHA, primarily composed of silica, finds comman production of husked rice is 482 million melric tons,
usage as tundish Powder in steelmaking for insula- The annual production of RHA reported is 20 mil-

('Mesearch Schofar, M.Tach, ! Professar, Ymsicinng Professor)
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Optimize Biosorption Potential of Micrococcus luteus on

Arsenic, Lead, and Mercury obtained from Coal mine

Virendra K. Vashnav'', Tanushree Chatteriee! and Manisha Agrawal® DOI: 10.1BE11 /ijpen.v10i02.19

ABsTRACT

The matnalm of thestudy was tofind the metal bioserption capabllity of arsenic, lead, and mercury- resstant bactsfia Micreosoos (ufens
isclated from heavy metalcontaminated soil of Mand coalfield Balgarh, Bactens were screenad for multiple heavy matal resistance
capabiliias thiough enurnesrstion on LB agar containing 300 ppm PoiND,),’, Maks0, and Holl, separately, M, ftews showead high
biosorption 2bilty against Phlll (#5219, A=l {90.23%), and Holllj {BO.6T%), anabyred using KOP-M5, The effectof pH, temperature,
and matal cencentrations on the Beserption potential was alse detarmined, The optirmum condition of lead, arsenic, and marciry at
PH 4.30, 4.80 and 5.0 respectively. the tamperatura at 37C and metal concentraticn Al [2E0mAMLY, Hglll} |240mba0L), and Pyl
DADmI Ly by M Juteaswas stuchied, The present study indicates that M, loteus remaves arsenic lead, and mercury competently from sgil
contamiratad with heavy metals, and therefore further research shouid axplore torem ediation of sail contaminated with heavy metals.

Ky words: ficrococcus infews, Biosarption, Heavy Metal, Resistance, Remediation.

Highlights

Microcooous fufews demonstrated resistance to lead, arsendc, and msrcury,
» Microcooous lwteus exhibited a high biosorption capacity of 95.21% for bead (300 ppmi as measeed by ICP-M5.
= Theoplimal pH lpwals for the bioremediation of lead, arsenic, and mercury were found to be4.30, 4.80, and 5.0, respoctively,
+  The aptimal concentrations for the bioremeadiation of s (1] (260 kAL Hg 0 40 ma/LL and Pb (I (3490 L) wers

determined,
Internmionm Seumnal of Blaat amd Emaranment (20245

InTRODUCTION

e maustrial revolution & continucasly increasing human
activity in mining and sgriculture areas and contamdnating
alr, s0dl, and water with heavy metals. The toxicity of these
substances can affect humans as well as the high density of
fliegey metals, which are difficult to remediate [Puysn of al,
2002, Fer examiple, a geochemical study peasented a very high
cancertration of lead izotopic ratio and heavy metals like Cr,
Cu, W, Ir, and Mn in the Gevra opencast coal mine in Korla,
Chhattisgarh (Das et al, 2018}

Ha=avy metals are a collection of factors with metallic
residences that encompass transition metals (Mafi and Greiner,
2021} A number of them are <ritical cofactors for various
enzymes, whileathers are net erucial The primary group indudas
hint elements whose concentration is regulated by interaction
with binding proteins because they represent capacity threads
to cellular characteristics, The second group is non-critical
metals that make potent toxins and affect the properties af cells,
\Gonziler and Ghneim, 2021) Mercury, cadmium, arsenic, and
lead are highly towic heavy metals for Bving beings present in
the environment, s per the Envirnmentsl Protection Agency
and the United States Agency lor Toxic Substances and Diseass
Registry (Gayer, 20041, Four of thess metals, arsenic (s}, are
ranked 1 due to acule poiscaing, lead (P is ranked 2, and
cadmium s ranked ¥ amang the top X heavy metals listed
by the US Agency for Toxic Substances and Disease Registry.
(Flora et al, 2011) Previous findings are significant and demand
immediate measuras. Health and Ervdranmental Impact of Coal
Miningin Chhattisgarh reveals that large-scale mining, coal-fired
power plants and associated industries have inflicted lasting
neqative impacts on the population living for generations inthe
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Faigarh region of Chhattisgarh. Their esvwironmaental physical
and mental health have been compronnized. as revealed in the
study of village populations, through exposure io warrisomely
high levels of St heavy metals found in ain, water, soi and
sediment sampdes. Therefore, bioremeciation of mercury, lead,
and arsenic is & major goal of the study in the paper. Heawy
metals sech s lead (323 ppmdkg), arsenic (15 ppevkag) and
rmercury {14 pprn'kg) wene analyzed i a sodl sarple fraem Mand
Coalfield Raigarh [(Rinchin et af, 2017} The permissble imit of
heavy metal in the soif img/fkal is Hg {30}, Cd (8), Zr GO0, A4
Mm E0), P SO Cu (2705 MT5, Crist Shikhanloa et ql, 2014
Ardenic |As] is 8 poisonous metalloid present in vanied
concentrations in the environment. [Bhattacharya P, 2009)
Arsenic accurnubation i field sofls and in the food chain throealy
the rice plant can cause kidney cancer, lung cancer, skin cancer,
nyperkeratasis, neyralogical disorders, and muscular weakness.
The tosicity of arsenic depends on oxidation states (+5, 3, +
+1, and —3] capable of mobilizing under vanous ervirnmaental
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ARTICLE INFO ABSTRACT E
Gl Now days, Solid Waste Management (SW3) has becoms the most discussed and
mevitable issue in almost all gevernment municipal bodies of India, The
discipline involved in the contral of the ration, collection, stornge, transfer,
processing, and disposal of solid waste Fganic and non-organic waste) can be
referred to as solid waste mantgement, This SWM involves lot of resources of
every civie bodies and still very few in country are able to manage the system
effectively. Under the "Swatehha Bharat Mission™ an Indian government
initiative, it was urge to every eorporation to activity participate. But still Jot of
work is needed to carry out i1 this areq. As ease study Bilaspur Municipal
Corporation's [Chattisgarh) solid waste mang ment practices are represented.
In detnil data is collact from the authority of Eilaspur unieipal Corporation far
study the existing scenario of a] eight zones during the vear so36-21, Afer
critieal analysis some remedies are suggested for improving the current SWM
situation. Envirenmental Impact Assessment (EL4) s mnﬁy reconumended to
authority to check palltion level and other healtl; issue due to improper SWAL

[-INTRODUCTION

particularly during the mest recent decads, Wiste minagement includes the collection, transportation,
processing, recyeling or disposal and monitoring of waste materials, It identifies with declined materials

II- STUDY AREA - BILASPUR CITY

Bilnspur is a city in Chhattisgarh, situated11o km north of tha state enpital, Raipur, It is located on the bauk of
the river*Arpa™ which begins from the high slopes of the Maikal-Ranges of Central-India, With o pulace of
467,046, it is the second-higgest city after Raipur city, Bilaspur city is the business e

Chhattisgarh area. It is likewise a signifisant city for the Indian railways, as it HE Taia
east-central railway-zone and the central station of sauth eastern coalficlds Jtd. B ~- i

ﬁﬂpyﬂhﬁtﬁﬂﬂbjdﬂdrﬁlnlilfm#&g Ry, This is an opew accrss article Ssteibuted ul.qrq'_'qﬁ-ﬂwtfﬁ: " gir i
Livensa which pemelts smrestricted wse, distribution, and reprodwction in any siediiom, procided o Jn
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Water quality is affected by natural processes and human activities in the water
enviroiiment. Poor water quality in developing countries caises diarrhen, stomach
fin, cholera, typhus, skin rashes, ki ey disease, high blood pressure, heart disease,
cancer, blood etc and thersfore it § important to test the water supplied from
different sources. There is 1 need to develop a regnlar water uality menitoring
system to analvsis the water supplied from different sources and systems specially
in rural area. In this study, ten  villages mearby the m!i&igs campus of EBEPUI
Institute of technology, Raipur in Chhattisgarh have been selected to test drinking
water samples collected from Tubewall Water Supply (TWS) and Public Water
Supply (PWS) and plysiochemical analyeis has been conducted from the samples
collected

m different locations,

Keyvwords — Ground water source, water quality, rural water supply,
Physiochemical characterstics.

surface water. There are many high-tech water purifieation systems. But for the huge majority of the
papulation in the developing world who live in rural areas. Water must be tested and cave of drinking water
must be taken in rural areas. [5-10500 has set standards for drinking water with a revised edition of IS

years. Montoyaa et al., (2023) conducted o eritieal revigw on odour measurement pnd prediction of sea water
intrusion pattern recognition supported by unsupervised learning, Tian and Wu (201g) supperted the need
for rapid r!:relapmmt of water quality assessiment methods, They emphasize g better understanding of water
quality either through a simple numerical figure or through a mere complex interpratation of water quality
characteristics. Li and Liv {2019): Deshpandey (2018) and Winter and Reddy {2019} emphasized on sensar-
based technology to menitor quality of water, Long et al, (2018) investigated the effects of dryv and wet
seasons and land use on water quality in a karst system of Mexico and believed that water—rock nteractions,
hydrology, and land cover were more important factors on water quality than land use. N, Sakai et al. (203)
used atomic ab ion Spectrometer to detect the mje of metals in water sample, Aliter ot al. (2016)
used a weiglited arithmetic WOI method to provide tion on water quality in nyzsd-Banglades

WQs convert a large mumber of variables into digital numbers and are useful in unds
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