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ABSTRACT

This paper deals with the shom-term planning problem
of 2 dairy complex In it a new time based appecach
for sssessing the product pomfolio feasibiliny s
proposed. v takes into account the muliipurpose -and
haich characteristies of dairies and emplays the time
regource disiribution owver the processing nodes amd
pecaducts.

The dererministic MILP supply chain modal involving
the porfalio feasibility constraints is formmulated for the
shiom-term planning of the dairy compiex. The model
accouns for market demands and mitk provisions from
distribution centers. The tmal site profit is used as an
abjective funciion. A genetic algorithim 15 used as &
solution rechrigque.

“anufactering and dswribution of three prodocts in the
production -environment comprising owo daivies, two
markews and rwe milk dismbution ceners is solved as a
case study. Optimal peoduet ponfolio is found and all
abtained resulis are discussed in dewail,

Anitonie Espufla and Luis Patgianer
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appbopriste mix of prodecis w be offered on the
market. In most of the suggesied nwodels for shoet and
middle-teem planning the supply chain is assumed as
olready designed, In these eases, the imegration of
plants  capacities and process  planning I8 very
imporant and the accent is in “how to define the
feagihle wark frame of prodoce poetfolic for each
plam™ Integration of 8SC planning and production
capacities requeires, fromy one side more general product
descriptions, while from the other increesed faxibility
and efficiency. In this contaxt, Camm et &l ( [997)
have dizcussed product disrribation in the production
envircnment for the case of one product planning.
Further, Timpe and Kallrath (2000} and Kallrath
|200%5), have presznced the planning madeks, with the
purmpose to creatd enough  cleer pictuee  for  the
productcn capacities, while Huriubise eo al. (2004),
proposing hierarchic teo-stage plmning models. have
used = generalized  product. description  for  the
pggregaied plarming phase and detailed scheduling o
improve the regolution time in the second stage. . Levis
and - Papagoorgioun (2004) have assomed, that the
equiprent at each site 18 organized in blecks invalving
a numher of manufiewring suig with  identical
capacities, whereas Guillen at al (2003) have exploied
the lower and upper bounded plant capacity to manage
the pamacitv af mived wenduers manmfacnming  Fiorther
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Abstract

In this paper, an important profit'market demands/mitk vendors' satisfaction
trade-off problem in dairy supply chein is presented s a moulti-objective
ophimization problem, The Pareto Fromtier is generated to present the front of
the optimal compromise. The obtained Pareto Frontier contour plot is proposed
to support the planning managers for quick plent profit estimation in case of
priorities chenging in dairy suppby chain.

Keywords Supply chain, Multi objective optimization, Dairy complex
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This paper deals with shori-rm scheduling of the datry indusiey, Two differeny ap-
progches are proposed for oboaining the minimal makespan schedules. According 1o the
first, &-graph framework (5 propesed 1o fnd the aprimal solution of 1he flow-shop schied-
uling problem, The prablem is solved by applyving the branch and bound technique, The
second approach uses the indeger programming formulagon of the scheduling problem:
and BASIC genetie algorithm has been used 1o solve the optimization problem:. Both ap-
proaches rake mio consideration volumes of units assigned w perdorm tasks, and respec-
tive gize faciors thal affect the size of batches and (heir number mest be produces o
achieve production goals and thos on 1the schedules duration. Manufactering of wo npe
curds i3 used as 8 case study. The resulis obtaingd shove that both approaches provide
comparable solutions. Both approzches could be seen as 3 good altermative w praject
manzger to find appropriae schedule of the dairy indusors

Eap words!
Scheduling problam, S-gragh framewerk, integer progeamming fommukation, dairy indusiry
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Abstract

The ideq for energy eificiensy improvesend in dwtethermol Dhevmaphific devobic [Neesfion fATAT
heeteh pracesies fotlows the abservation that the fresk sludee load to hio-treatment reactors coukes o
thermced shock of micreorganisms. This stwidy focuses on opportunities for the thermal shock reduction
fr comvtiong! ATAD systems throwgh recovery the heat from the efffaent stream, whick can lead o
subsiantial savingy af the time regrired for aperating temperatiare recovery, less fooming amd guicker
Miomdegrudation, Mathematical model for enevgy integvation of ATAD syxtem asing two heal steruge
fermkee d propaged Selitlhon of e foramidored oprimization preblesr pives o resposge for eaerpy
eifieiency Japrovenient and thermal shoek reduction in bloreaciors,

key words: Modeling, Encrgy integration. ATAD sytem
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Abstract

Thia study deals with modatling of fwo-atage Awathermal Tharmophilic Aerobic
Digastlon (ATAD) blorsmctor avalem by wming Artiflcial MNeosa! Metwork (ANN),
Aceouriing lor ke interconnectiond bérwsaen baiches and bioreactors the modal
comprises wo separate ANN models designed for modelling boreaciors at each stags
and organizes cornecl transler of caleulsted dats betwéen tham Thus desgned rmodel 15
able to caplure the uncerainties of the imflow shidgs perameters and W pradice the
operational emperatires that could be reached n hlorsactors. The later makes 0l

sultahls for Invalving In energy saving framework under uncertainiiss,

Keywords: Modeling, Amifical Neoral Netwerk, Two-Stage ATAD Biorsactor
Sabam.
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Reduction of the impact of peak emissions of pollutants from multipurpose batch
chemical and biochemical plants
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The swdy presents a gvsiein-ariened apasoach foe reduction of the impact of peak emisstons of pollomms fom
hawch chemical or Mochémical plants through appropriate managing of the maznufaciering starting times of the
respactive products. Tt deals with tha probiem by propesing novel assessments of the environmentzl impact of the peaks
thar aecount anly for these instantneous values of the pollutann enigsion strengihs that exceed a given limii |level and
aliow the poliviznis 1o be enified by the mediom of their emiszion Using these 2ssessmeants an optimization eriterion
and optimization problem zre formuolated, As 4 oresult, the mosi appropringe shifing of the staring times of
ranufaciueing for one or veore of the produes within the time orizon is determined. The efficiency of the approach is
illugrrated on g case study of dairy indastry,

Keywords: Baich plaste, environmenizal impact peaks eeduction, peaks assesstents, shifiing of production staming
times, dairy indusry
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Lhe present werk mntroduces a two-level systemsane approacs for optimal Supaly Cha:a (500 Management Az the
frar level the 3C dezign problem is solved by applvica the mathematics: programmizg) while at the second level the
scheduling of the 5L activitizs is modeled avd salved by the S-graphs fravcewors The proposed systematics! zoproech
i tesled on f Pree schebon supply chasn examp’e, &sa resolt both, the netwnrk a® the suppdy chain corrssponding 1 1he
vplima] wotal sie products portfolic s chiiced and the optimal schedule ecsuring Meel's assigrnents so o5 0
implemsat the postfalic within the aroduction horizon.

Koy wards: design, aetivitios scheduling, supply chair, S-graph, mathematicnl progeameieg
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Capturing Uncertainties for Sustainable Operation
of Autothermal Thermophilic Aerobic Digestion
Systems
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Abstract

This siwdy desls with o problem for the sustainable operation of Auwtothermal
Thermophilic Aerobic Digestion (ATAD ) svstems, The problen 18 presanted ag 2 degign
of et integrated batch processes under uncerniniies. Heal infegration fFameawork is
defined and 2 respective nuathamatical model i discussed. Two-smge sischastic
antimization is formuiazed. A zcenario decomposition concept and Gopstic Algorithin
are used for problam saluton. Rezl sats of dats are wsed w simolase the heat-integrated
ATAD syswemn and demonsirate the resulfing susizinability of the operational
temperaiures in the Bioreaciors.

Keywords: ATAD sysioms, Uncesiainties. Heat integration, Two-stage siechastic
aptimizatian, Genetie alporihm.
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ABSTHALCT

In thix sthudy a wew appraace for the moaelmg of @ Botransformetion process of crude glyceral fo formationn
u-_.lﬁ F.i-prr.lpm!ecﬁ":l? .IJ_'.' the fie.f_p of Facteria Praunomenar :fe.w!;‘:_"ﬁr_'ari': J838 J.‘:.'I"?."{JFXJHE'E-I. Hagults rJFJt&f'necf_.l""r.:-.w thie
experimentcl stindies of the procers are preseniad jor e st fime, For the purpose of modeling dvaamic Neklinear
AR erescive with @ Xogeneess inpuee — VAR artificial Newral Nenworks mee develaped . They are weeid fore povidfica
don of the change in the dme of The cancerrration af the subsrrare and the proquet av ¢ finetlor of toelr Brevions
vadues, The models are trained and validetzd vwitn real date samplings, obtamed from paralfed baich experimeniy
carried aut at thiree d{_{fir":.?." tnitial concoairations ﬂj'z.-rae sabstrats sc"'{\cfewf_fﬁr this ppase The abratned resulis
shew an geceptable coimoidernce potween the mearired and the prediciea from the model valnes.

Kevwirrdye madaling, WARK ANN, gplueernd 1 d=neaparsdiol, Prendemanay deaitrificame (635
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MONITORING OF ADHESIVE JOINT
USED IN LIGHTWEIGHT DEVICES

T Petrova, E. Kirilova, W. Becker, J. Ivanova

The excellent performance of the shear lag method for modeling smart
pre damaged bi-material structures under static and dynamie loading lies
on the obtained important analytical formulae. The anthors developed (his
method and applicd 15 to investigate the piesoelectric responsa of a smart
slructure comsisting in a piesoelectric patehy over a host laver under skavic
load and affected by elecirical load at environment conditions. The interface
delamination is investigated and the analytically calculated debond length is
found, which is not. considerad in the typical local techniques. The numerical
examples are oriented to the real materials used in the solar cels and other
devices. The results are presented in Sgures and discissed in detadl
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Abstract. Analytical shearlag method for modsliing of the piezcelectric response of the smart struc-
tures (itke sclar panels, cireraft and others) consisting in o piezoeleciric patch over a host layer under
static load and affecred by electrical load at envivonment conditions, is anplied in the present pager. The
interfuce delomination is wnder consideration and the anclytically celovioied imerfce debomd lengih is
found. Some criterlon about the value of the eleciric gradient of the paich and detection of the correspand-
ing imierface depond lepgth is jormulated and discuzsed wita respect to determing the safery soneas

Keywards: interface delamiaation, safery zons, shear lag rodel, smart structures, so-
lar cell
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Genetie Algorithm Approach for Optimization of Encrgy Integrated
ATAD System under Uncertainties
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Abstract: Autothermal Thermophilic Acrobie Digestion {ATAD] 150 wastew:ier
tredlment process wsing oerobie thermoplulic mictoorganisms 1 bisehemmivil
exidation ol eeganic matter, 11 15 camied out in paradlel SETy of biteh |"hlrL'ULtl_ur'\' ey
difTeren opernting lemperlures, ATAD svsleins bie 5I.I.|.1|l.,'\'|l.'{|. L -.|:||-I|} uncertnmgs
comng with each portion of rew sfudge flled in first bioreoctor. The ':.J||l'..'|' ollkhes
decrease of operating temperatures amd a thermal shuck on mivroorganisms, To
reduce the impaet of the thermal shock, eneegy mtegration betwesn the ot ing
and incormnge flows is opplicd by mesns of heat storage., Resulted redesegen |1r!_~t-l-:m
13 1'L\.~_r=.\r.|'.‘,r.: stpchustic optimization. A st of sténarios 5 pgenerated lor s
I"'-"~'~‘"-=““”""-i‘- Genetic algorithun with o specially constrictod chromuosame 15 applied
for probiem solution. Numerical results obtained by using industrinl data show
incressed temperstures of imcommng flows and sustainability of the operating
tempertiures i breaciors

Kevwords: ATAD svetens, Energy usegratop, Cenetic algorithins, Stochastic
aptimization, Lincertainties
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Abstracr: Energy integration pleys o sigaificant rale lr lncrecilng energy efflclency and
swiraimallliny of preductlan grems. fn oorder o modal res! energy Innegrafed fvaiems,
somenimes we don T peed sigorous sodaly for favedved urlis, but easily Implemented oned fao
prey fnsread. This sredy presents on opprooch based on Arificial Newral Nenworks (4NN
for predicting the main paromerters of Industrla! Autethermal Thermophlile Aeroble
Diigeselon (A TADY blovegerors that are cruclal for their engrgy infegratin,

Ter creare such pradicrive ANN model, fowr arobiteciures with diffevens dumber of hidden
lavers and araificial retrons In each ong of them bave been fnvespgared. The developed ANN
grohiiectires have heen ralned and walldored with dara semplings obigined though fong-
ferm Hegdsurements of the operational condivions of real ATAD Morsaetors. To rraln the
models, BASIC genetic glgorithe hat beer lmplemenied, Using three ndependent megaurey
Jor validation of the models, e Segr ANN arefifieciures were fefecied

& 05 shown thay zelecied ANMN miodsls predicr with sifficien accarocy these ATAD
pargmelers gud org gltdhle for the lapifemediarion [ an edergy mregrarion frameswanrk.

Keywords: Wastewwier tregimend plant, Aworhermol thersiophilc eeroble digesiion
hinreacior, Parametery prediciion, AriiTolal reira! sehaork, Genetle glgarithin
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Im e present puper the Behavior of the piezpslactric rexponys af smart lightweigh! stroctures congisting in o pierpelachic
palch over a hiost lawer under static Ioad ond effected by elecirical lozd ot enviromment conditions i studied. The shear
lag mnalyssy is upplied 1o imvestigate the possitle interface delamication and 1o calowlate analytcully the nterface deband
length. i hax heen demanstrated that the roots of respective characteristic egaation play o beading rale fur ploce of the
interface delaminotion in the cverlap zone of the stiactore under considerztian. This leads to the conditions for the actual
debining exist=nce and ppens the possibifity of an eptimal arelvsis. The propased appreech comsists e involving the
shezr fag muxlel in o global eptmization framework where simelznecasly the investigeton of ol mode] parumetsrs can
he carried poL The solution of that priblem gives the valoes of the parmeters ot which 2 venishingfminimal debaned
length ix =nsured. The sflicency of the proposed mesthod is proved on thres different examples-as the optimal geometriz]
characteristics and effects ersiring oo delammnation n the structures are ootzined.
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A gne-dimensionel aheer-lng mode! was developed to sty the bigh Fequency, dymemic,
timeshnrnonic mechenical behevior of the oveclop zome of & piezoeiatic petecn attached tooan
slaxtic homt leyer end subjected to electric, temnperetuse and molsture excitation. it wes ter-
exting tose=thas the cheoge of the geometty of the gverisp o zooe leads to diHecent solutions after
same o=quency, which is responathis for ditferens dynamic beheavior of the comnmiclsred stoucture
Furthenpore the mode] wes imvoaived n an optimizetion fmmewock {genetic algpcithme{zA ) in
order to find the aptimel wliaes of the muxiel parameders of the pateh/leyes conhipiration,
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The paper dexls with the interface bebavior of @ smars parchiayer Hghtweight structare subjected o combinad time
harmorle machanlcal loading, sleeide flald and anvirenmena] conditions. The applied dyramic shear-lag and Foardar
methad refar 1o the oveclag sase of the congidensd stmsctena, [ gives a poasthiiiny 1wobtals solutons ine cloded fommn for
axlal and shegr aresses of the stroctane, The wpes af tolutions omaned deperd mainly on the alherends’ thickness, the
frequancy interval of applied dypamse loading and the shear modules of the wsed adbasive. Al o gven constant ralie of
thlckneises of the adherends tha freguency fmerval of the dynamie looad con change drasically the type of solutiom af
the consldenad systam of ordinacy differentiz] aquations,

Theoretical pradietions for single deboad langil of palctlayer siructure sl an elastc-beinke intarface belavior are
provided The influsace of the ratio of thicknesses of the sifhéreids in FET-SHICERP pachdlayer striciurs and the
frequancy range of apalied dyrambs mechasleal loading os e Imerface dalémination Is nvestigated. All resulis are
lusrated tn fgures and tabfos and are discussad
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Thie stucy proposes an optirtzaton approach fr desgn of "green” products’ portfalio of 2 supply chain
for curd prodiectian. It includes three interconnected models far describing curd productian, supply chain
and its environmizntal impact, Thee latter ks axeessed in terms of wastewsatsr and S0 emissions associated
with the cord production and the transportation of raw materizl and products. The models are induded
in & broacsr optimization framevork whersby the environmertal oitena ane defined i terms af costs
such as the best tradespff Between total profit and environmental impact b ke achisved, The proposed
approach is appled to 3 Bulgarian case smdy for productian of hwo types of curd in dairy supply chain
imvolving suppliers: daires and mark=ts. Two optimization problems for “green” products portfolic ang
prafit procucts” peetfiolio design are focomulated and soheed. The obrained results show that the “green”
products partfolio is lonited by the environmenzal impact coasideration anc the optirnal prafie prodoces’
partiolbin is limited by the plaots’ capadites. The successful rmplermencation of the propased appraxch
opens ihe prospect of expanding not anly to the whinle range of dainy products but 2lss the entire supply
chain that includes players whick ars i a competition with =ach gther
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APPLICATION OF FOURIER TRANSFORMATION FOR WASTE
MINIMIZATION IN BATCH PLANTS. 1. ANALYSIS OF FPRODUCTION
RECIPES
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In the present study an alicmative system oriented approsch for determining the environmental impact msessments is
proposed. It is based on the application of Fowrier transformation for presenting the discontineous functions of waste-w
mass rates as continuous ones. Using the Fowrier mansformation the respective environmental impact indice; are
presented as functions of time and the environmental impact sssessments for the given pollutant and for the entire plant
are obtzined.

The approach is ssed for enviroamental impael analyss of production recipes based on the example of curd processing.
The optimal milkfat conient is obtained so that the Glcbal BOD genenated in the process is minimal The distribution of
the environmental impact level into the production cycle is presented.

Keywords: environmental impact assessment, Fourier ransformation



19. Shopova, E.G., & N.G Vaklieva-Bancheva, (2003). Short-Term Scheduling of Curd
Processing for Environmental Impact Minimization, Journal of the University of
Chemical Technology and Metallurgy, XXXVIII, 3, Pages 779-784.

Journal of the Univeraity of Chemical Technology and Metallurgy, XXXVII, 3 (2003), 770.734

SHORT-TERM SCHEDULING OF CURDS PROCESSING
FOR ENYIRONMENTAL IMPACT MINIMIZATION

E. Shopova, N. Vaklieva-Bancheva

Institute of Chemical Engineering — BAS Received 30 Seprember 2001
"dead. G. Bonichev" Sir., BILI03, 1113 Sofia, Bulgaria, Accepred 15 October 20037
E-mail; eshopova@mail.bg

ABSTRACT

This swudy considers a shori-term scheduling in curds
processing for environmenial impact minimization, The aim is 1o
find the best tradeoff berween production reguirements and the
environmenial impact assessed by BOD “generated"” in the whole
baich plant. The problem is formulated as MINLP. The contribution
of the inherent losses in the GBOD is taken into account.

Keywords: short term schedules, MINLP, dairy industry,
global BOD minimization.
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Mirimization of wastes from hatch plants for compatible manufacturing of products
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Thae baich plants bring aboul nunse;ous complications congeming waste minimiziicn groblems die to discreciness
of the production. exigtence of multple production routes ete. “he aim of this papes s to deal with the waste mini-
mizFatian problems 0 a panicolar case of gompatble and syclic mirnfacorine of 8 goop of procdosts o multiporpoe
bateh plant The forcwloted optimization prebiem takes into eezount both the somposition of raw materials and the
schere of production roates. Sets of constraints contro] the feasihility and compatisility of ke preduction rowes and
justify the zccomplishmeni of production demanids n the time perspective, Alming o avord the problems of
digoreatness, on approach developed eadier, hased on the apaliestion of Fourder transformation, = edtanded 10 model
the waste =missiens of plant. Global and Lecal Envircnmental Impact Assessmients ore propesed o /'be used 85 the
oljsative Tincios:

An example, conzerming simultaneous nanuficturing of two types of curds in a dairy, 15 used jo illusteate the
considered problent The &m 510 determing the milklat cortenl foc both procucts aed the eguipment spplied, In such a
way o fulfil a given dgmand for a spaeified time interval ot minimal biological oxygen demand 3040 "generated” from
the process. The BOD “gencrated” by mherent losses alsa is tokens miocacconnt in tae formilated probiom

Key words ‘Wasie mimimization, Feurier mansformation, Mulipampose baich plunis, Bairy processing,
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Multi-objective Optimization of Curds Manufacture

N.G. Vaklieva™, A. Espunz’, E.G. Shopova®, B.B. Ivanov” and
L Puigjaner”
* Institwze of Chemical Engineering. Bu garian Academy of Sciences,
Acad. G Bontchey Str. BL103, 1113 Sofia, Bulgaria
" Chemical Engireering Department, Universitat Politecnica de Cacalunyz
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Abstract

In this paper, an imporiant profit'environmenta. impact trade-off problem in dairy iz
presented as a multi-objective optimization problem. A Genetic Algoritam (GA) is used
to find the corditions leading to the bes: comprom:se between both objectives. Two
ceses, at different weighting coefficients are considerec to illustrate an enhanced effect
of the environmentsl impact on the multi-objective functicn.

Keywords: Multi-onjective  optimizatior, Genetic  algorithms, Dairy, Frofit,
Environmental impact.
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