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r,r!,orlers tire (l,xrri,. rlic llr. setllp \\1nk al(l tlr(1r slrrts
1h. s.,\icc. l\learnrIil,. 1L. svste s,rff,''s,lisa-strolls ]jrchk(lowr,l,rriIls l,rs\
Ilcri(rl. It forccd ll'( svstcxr to the laihrrc state aDrl all tlx'.rrstonrers got rlirrr
irrl.d. After thal. llx server Bcts rcpaired ard nroles 10 thc idle stalc. I'|.
.rst{nners rnay eithcr join the quelc or balk \r'hcn thc siza of tho slstem is loss

than N. The prohat,ililies of the proporc(l mod.l are derivo.l b\' the metho(l oI
g.,nor:riing faDction li,r lhe transicnl case Some svstenr porformance indi(!'s
and ntttnerical snnul^1ions are also pr.sented.

1. Introduction. Qucucing modcls with disaster and rapair beyc bccn studicd
b1' ruarry researchels iu tLe past few decades as they possess w'ide applicatiolls in
modeling many practical situations related to computcr networks. commuuication
s)'steDu, etc (refer ll)1. Itl, til, tEl, [13], [14]. [t5]. [1e], 1201. [25]) Ctosed.own the
system when it becomes empty and setup the system before starting the service- play
a kcy rolc in variolts rcal lifc sitlntions a.s thcy support ccononica,lly to ntinimizc tbc
expenses of an organization. The preuentiue rne,intenance of the server is essential
as it cxtends the life of the server. Onlv few works are investigated in literature
Ielated to closedour, prevertive uraiDteuauce arrd setup tiures (refer i2]. [10], [10])-

2O2O lt'latlunrutics Subja-t Classifcatiofl. Prirrrary: G0K25.
Keg uords und phroses. Markovian queue, N-policy, disarjter and repair, closedown and se_tup

times. preventive maintenance. balking and re-service, transient probabilities.
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Abstract: Ti:is pxDer rtudies nn .l/'.1/'l qucuein{ nrodel rvith single as rvell ls
rriiliiplr' \xcilill'rl. cloicr.io\rr. sclun ltnrcs. rc-.c:ricc. tralktng xn{.l tjonli(}l (':'

cc::rrrqon \,. llrr rii'i\ r:i! cuilomcr'\ ilr-c no: rliorrcd io.ioix lhc ci.rcllc:rl: :ir.r

l:::rc Tlcr .r:! a:::rca lcilr:lirri 1,,.toin lhr' (lratrc or r!'rcclcd \\icrtc\r':':rtr
irst,::r: lr.r'o1lrc. cntplt al]rl '.hc scn,er rcsumcs ulrrsciotrn uork ll xl)\
rusloirlci i():ns :h. qucri. bcfbra thc conplclioD of clost'dorIn. lhc clo\ado$'n
\\(,r;, r. ::rls:r-i.FluLl iu:d tltc scrrct'corrlrcncc\ an srhauslirc btrsr pcriod.
Ot\ir1\ rrc. :l .rirl- thc \'acaliorl illic: lhc cofinlctio ol cl()scdo\r) pcrioJ.
Durrng lhc \ acillrolr p!'r'iod. Ihc pcnnitted aru(uls mav join thc qucua or billk
Al thc mornent o[ complction of vacation, thc servcr begins thc setup work
beforc the commencement of service. Aflcr the service. each custorDer has the
option to get immediate re-service, The transient and stationary system size
probabilities are derived. The time-depcndent mean and variance are also

obtained. Numerical simulations arc also presenied.

Key"nords: the M/M/l queue: singlc and multiplc vacations: closedown selup

times and re-service; balking and adrrission control.
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Abstract: In the present study, itrvestigale the influence ofspindle speed (N), feed rate (f) and depth ofcut (d) on metal removal rate during CNC
Tuming ofAluminium alloy 6063 using Tungsten Caftide Tools- Exp€riments werc conducted through the Taguchi's Design ofExperiments (DOE).
Statistical model based on second order polyoomial equrtion was developed for metal lemoval rate. Andlysis ofvariaDce (ANOVA) was carried out
to identiry the significant factoB affecting the metal removal iate. The contour plots were generated to study the influence ofprocess parameters as

well as thek hteractions.

Kelavords: CNC tuming, Metal removalrate, Taguchi method, Mathematical model, ANOVA.

I. [NTRoDUcrroN

Traditionally, the machinability of rnaterials involves metal removal rate, tool life, cuning forces, productivity or chip formation,
with less attention paid to particle emission. Tuming is one such machining process which is most commonly used in industry because

of its abitity to have faster rnaterial removal at the same time produces reasonably good surface finish quality. Material removal rate is
an important factor that greatly influences production rate and cost. The material removal rate (MRR) in tuming operations is the
volume of rnaterial that is removed per unit time in mm3/sec. The effects of ruchining parameters on MRR in tuming process were
r,videly investigated by previous researchers.

R.A. Muley et al., I I carried out the experiments on AISI D2 round bars they found that the volume of material removed can be
achieved better when machining was done at high dspth ofcut and high feed rate. Depth ofcut was found to be the most significant
pammeter for MRR and Surface Rougbness.

S. Dinesh et al., [2] dcveloped an empirical model to predict material removal rate and surface roughness in terms of spindle speed,

feed rate and deprh ofcut using response surface method. The parameter Speed and Depth ofcut has significant cffect on metal rcmoval
rate. The parameter Feed has significant effect on Surface Roughness. They accurate rcgression model are developed for material
removal ratc and surface rougbness.

Gaurav Paut et al.. [3] tuming tests were performed on Atuminium Alloy 6063 work piece using three ditfereot parameters by
taguchi technique. The influences ofcutting speed, feed rate, and depth ofcut were investigated oD the machined surface roughness and
Material Removal Rate (MRR).

Er. Sandeep Kumar ct al-, [4] formulated an experiment using Taguchi to optimize MRR during tuming Mild Steel l0l8 using
coated carbide tool. The experiments resulted with a maximum MRR at optimum cutting pararDeters and showed that depth ofcut has
the most significant effect on MRR.

Deepak D et al., [5] formulated an exp€riment using Taguchi to optimize MRR during tuming ofAl 6061 using silicon carbide
insert, It is observed that the feed rate is most influential process parameters that influence MRR while tuming of Aluminum 6061

followed by depth ofcut and cutting speed. Machining ofthe work piece by the supply ofcoolant is found to produce higher material
rate compared to machining withour using coolant.

Mohd Shadab Siddique et al., [6] investigated the effect ofcuttitrg paramete$ on AISI4l,l0 alloy steel and using Taguchi technique.
An accumte regression model is developed for rnaterial removal rate. They found thar feed is the most dominatrt parameter for MRR.

C. Mgb€mena et al., [7] formulared an experimeor using Taguchi to optimize MRR during tuming ofAISl l0l8 using HSS. It was

found that depth ofcut is the most importalt parameter for MRR. The most important parameters for TWR were found to be the cutting
speed and feed.

ln this work, influence of process parameters on metal removal rate in CNC turning of aluminium alloy 6063 by carbide tools are

evaluated- A mathematical model is developed for predicting the metal removal rate in CNC Tuming of aluminium alloy 6O63 by
response surface methodology. The predicted and measured values arc fairly clos€ to each other. Their proximity to each other indicates
that the developed model can be effectively used to predict the MRR in CNC Tuming of aluminium alloy 6O63.
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ABSTRACT

The quality ofthe drying process depends mainly on the efficient use oftiermal energy. Suslainable systems based

on solar energy takes a leading role in the dryiry of agro-products because oflow operating cost- However, they
are limited in us€ during off-sun periods. Biomass dryer is one ofrhe simplest ways of drying because of its poten
tiai to dry products regardless of time and climate conditions. The other benefit is that crop residues cruld be used

as fuel in these systems. Horf,eveG the maior limitatioo of the dryer is unequal drying because of poor airflow
diskibution in the drying medium, whkh can be improved by integrating some design changes in the dryer. This
review analyses the two types ofbiomass dryers: industrial biomass dryem and small biomass dryers for food pro-
duct, alonS rdith theit emciency. Further, studies on technical, sustainat ility and economic aspects are expected to
provide a gr€ater -r6.rs1an,ting of biomass dryirg.

KEYWORDS

Biomass drf€r; sustainable energy; biomassi &r€cb iodirect; dq/ing time

I Introduction
Thermal drying is a common method of moisture removal applied in industrial and agricultural

processes. Drying is carried out for different purposes: to simpLry and reduce the cost of biomass
transportations, to incrcase the material strength, and to ensure easier processing [l]. Drying is an
essential technological activity to improve the quality of the product. Drying requires high energy usage,
which accounts for approximately 15% of electricity consumption. It is, therefore, very crucial to identiry
the optimum design and use of the drying process. Biomass, in particular fuelwood, is a predominant
form of renewable energy in rural areas. The term biomass sources refer to forest resources! agro-
residues, Wastes, and municipal organic sewage, solid waste such as poultry and livestock dung []1.
Biomass moisture content is exceptionally high, somewhere between 50 and 63Yo, based on the weather.
climate, and nature of source. It is, therefore, necessary to dry the biomass to minimize the moisture

This work is licens€d under a Creative Commons Attribution 4.0 Intemational License. whi:h
permits unEsticred use, disfibution, and reproduction in any medium, provided the original
wo* is prcpe y cited.
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