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ITosicHuTEIBLHAS 3aICKA

IIporpaMmMa BCTYNMTEIBHOIO HUCIBITAHUS B ACHUPAHTYPY MO AHIVIMMCKOMY S3BIKY
pa3paboTaHa B COOTBETCTBUU ¢ @enepajabHBIMH TOCYJAapPCTBEHHBIMH 00pa30BaTeIbHBIMU
CTaHJapTaMH BBICIIETO 00pa30BaHMUsI IO IPOTPaMMaM CIICIUATUTETa WIIK MarucTpaTyphbl.

Llenb BCTYNHUTEIBHOTO UCHBITAHUS — OINPEACIUTH y IMOCTYNAOIINUX YPOBEHb Pa3BUTHS

KOMMYHUKATUBHON KoMMeTeHIMH. [0 KOMMYHMKaTUBHOW KOMITETEHIIMEH TTOHUMAETCSI YMEHHUE
COOTHOCHUTBH SI3BIKOBBIE CPEACTBA C KOHKPETHBIMH c(depaMu, CHTyallMsIMH, YCIOBUSAMH U
3alayaMu OOIICHUS, paCCMaTPUBATh SI3BIKOBOM MaTepHall KaK CPEJICTBO peasi3alliu pPEeYeBOTO
O0IIICHMUS.

TpeboBanusi K IMOCTYIAIOIINM:

Ha BcTynmuTensHOM HCHBITAHUU TOCTYIMAIOMMKA JTODKEH MPOAEMOHCTPUPOBATH YMEHHUE
MOJIb30BAThCS AHTJIMACKAM SI3BIKOM KakK CpEACTBOM KYJIBTYPHOTO H TMPOQPECCHOHATBHOTO
obmenus. Ilocrymarommii  gomkeH BiaaeTh  opdorpaduyeckuMH, JIEKCHUYECKUMH U
rpaMMaTHYeCKUMH HOPMaMH aHTJIMHACKOTO s3bIKa M MPaBUIBLHO MCITOJIB30BaTh UX BO BCEX BUIAX
peueBOl 1eATeNbHOCTH, MPEACTABICHHBIX B cepe MpodheccnoHaNbHOTO: M HAYYHOTO OOIICHHUS.

Y4uuThiBas MEPCHEKTUBBI MPAKTHUECKONM W HAaydyHOW MAESITeNbHOCTH AaCIHUPAHTOB,
TpeOOBaHUSI K 3HAHUSM W YMEHHUSM Ha BCTYNUTEIHLHOM HCIBITAHUH OCYIIECTBIISIIOTCS B
COOTBETCTBUU C YPOBHEM CJICAYIOIIUX S3BIKOBBIX KOMITETECHIINMN:

['oBopeHne W ayaupoBaHUE - HAa BCTYMHUTEIBHOM HCIBITAHUU TOCTYMAIOIMIMUMA JOJIKEH

MOKa3aTh BJIAJICHUE HEMOJTrOTOBIEHHOW AMaJOTUYECKONH peubl0 B CHUTyalud OQHUIMATIbHOTO
oOIIeHus1 B Ipenenax BY30BCKOM mporpamMMHOM TeMaTuku. OlleHUBaeTcs yMEHHE aJeKBaTHO
BOCIIPUHUMATh pe4b U JaBaTh JOTMYECKH OOOCHOBAaHHBIE Pa3BEPHYTHIE W KpaTKUE OTBETHI Ha
BOIIPOCHI KOMUCCHH 10 IPHUEMY BCTYNUTEIBHOTO UCIIBITAHUS.

UreHne — KOHTPOJUPYIOTCS HAaBBIKM M3YYAIOLIETO U IMPOCMOTPOBOrO YTeHMs. B nepBom
cayyae IMOCTYyHaroUMi JIOJDKEH NPOJEMOHCTPUPOBATh YMEHHME YHTaTh OPHUTHHAIBHYIO
JUTEpaTypy MO CHEUATbHOCTH, MAKCUMAJILHO MOJIHO U TOYHO MEPEBOJIUTH €€ Ha PYCCKUH S3BIK,
MOJIb3YACh CJIOBApEM U OMNMPAsCh Ha MNPOPECCHOHANbHbIE 3HAHUS U HABBIKM SA3BIKOBOM U
KOHTEKCTyalabHOW poraaku. [Ipm mpocMoTpoBOoM /Oersiiom/ UTEHHUM OLEHUBACTCS YMEHHUE B
TE€YEHHE OTPaHMUYEHHOTO0 BPEMEHHM ONPENEIUTh KPYr pacCMaTpUBAEMbIX B TEKCTE BOIIPOCOB,
BBISIBUTH OCHOBHBIC TIOJIOKEHUS aBTOpa U TIEpEeBECTH TEKCT Ha PYCCKHM s3bIK 0e3
npeBapuUTeNIbHON TOATOTOBKH, 0e3 cioBaps. Kak NHUChbMEHHBIM, Tak M YCTHBIA TNEpPEeBOJbI
JIOJIKHBI COOTBETCTBOBATH HOPMaM PYCCKOT'O SI3bIKA.

Kpurepun oueHKH BCTYNIUTEJIbHOT0 UCTILITAHUS
Ha ucnplTaHn OIIEHUBAIOTCS:

. 00BEM 0CTAaTOYHBIX 3HAHUI 10 Kypcy «/HOCTpaHHBIN S3bIKY;

. YMEHUE HCIOJIb30BaTh TEOPETHYECKUE 3HAHUSA B IMPEAIOKEHHON pedeBOi
CUTYaluu;

. [IOJIHOTA OTBETA, JIOTUKA B €r0 M3JI0KEHWHM, YMEHHE YETKO, I'PaMOTHO U IO

CYHICCTBY HU3JiaraTb CBOM MbICJIM HA THOCTPAHHOM A3bIKC.

OLICHKH «OTIMYHO» 3acly’KUBaeT HCIBITYeMbli, OOHApYXUBLIMA BCECTOPOHHEE,
CHCTEMAaTHYECKOe M TIIyOOKOe 3HaHWE Y4eOHOro maTepualia, YMEHHE CBOOOJHO BBIMOJHSATH
3aJlaHusA, TMPEIYyCMOTPEHHbIE MPOrPaMMOM, YCBOMBIIMH OCHOBHYIO, W 3HAaKOMBIM C
JIONTOJTHUTEILHON JTUTEPATypOidl, PEKOMEHJOBAHHOM MPOTrpaMMOM.



OneHKH «XOpOIIO» 3aCIyKHBAeT HCIbITYeMbIl, OOHApYXHUBIIMIA TOJHBIE 3HAHUS
y4eOHOro Marepuaia, YCHEUIHO BBINOIHSIOMMNA MPEAYyCMOTPEHHBIE B IpOrpaMMe 3aJlaHusl,
YCBOUBIIUN OCHOBHYIO JIUTEpaTypy, PEKOMEHJIOBaHHYIO B mporpamme. OILIEHKa «XOpOIIO»
BBICTABJISICTCS UCIBITYEMbIM, IMOKA3aBIIUM CUCTEMAaTUYECKUM XapaKTep 3HAHUM MO JUCLUILIHHE
U CIHOCOOHBIM K MX CaMOCTOSTEIHHOMY IIOMOJIHCHHUIO M OOHOBIJICHHIO B XOJ€ JIajbHEHIei
y4aeOHOI paboThI.

OueHKH «yAOBIETBOPUTENIBHO»  3aCITy>KUBAET UCHBITYEMbIH, OOHApYXHUBIIMM 3HAHHE
yueOHOro Matepuaia B o0beMe, He0OOXOIUMOM [UIsl JaibHeWIell y4eObl, CrpaBisIIOIIMCS ¢
BBITIOJTHEHUEM 3aJIaHUM, IPETYCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIA C OCHOBHOM JIUTEPATYpO,
PEKOMEHIOBaHHOM TporpaMmoid. OLeHKa «yAOBJIETBOPUTEIHLHO» BBICTABIISECTCS UCIBITYEMbIM,
JIOMYCTUBIIMM TIOTPEIIHOCTh B OTBETE HAa 9K3aMEHE U IPHU BBHINOJHEHUU SK3aMEHAIMOHHBIX
3a/laHuii, HO OOJIAJAOIIMM HEOOXOJMMBIMHU 3HAHUSMHU JUISI KX YCTPAHEHUS IOl PYKOBOJCTBOM
npenoaaBaress.

OneHka «HEYIOBJICTBOPUTENILHO» BBICTABISETCS HCHBITYEMOMY, OOHapYyXHUBIIEMY
npoOenbl B 3HAHUSX OCHOBHOTO Yy4YeOHOro maTepuana, JOMYCTHBIIEMY MPUHIUIUAIbHBIE
OMIMOKK B BBIIOJHEHUH  MPEAYCMOTPEHHBIX  mporpammoii  3amanuil.  OreHka
«HEYIOBIETBOPUTEIIBHO» CTABUTCSA HCIBITYEMBIM, KOTOPbIE HE MOTYT MPOJOJIKUTH O0yueHue
0€3 TOTMOJHUTEIBHBIX 3aHITHI MO0 COOTBETCTBYIOIIEH AUCIIUTUIMHE

Cozlep)lca}me BCTYNMUTEJIbHOI'0 UCIIBITAHUS

1. ITucbMeHHBIN TIepeBOJ TeKcTa /co cioBapém/ mo HampasieHHuto noarotosku 04.06.01
Xumnueckue Hayku. O0béM Tekcta — 2000 meyaTHBIX 3HAKOB, BPeMsl BBIMOJHEHUS - 45 MUHYT
(em.IIpunoxenue 1).

2. YcTHBI TepeBOA C JMCTa TEKCTa OOIIEHAy4HOro cojepxaHus oobémom 1000
NeYaTHBIX 3HAKOB, 0€3 ClIoBapsi, BpeMsl MOATOTOBKH - 5 MUHYT.

3. Kparkas G6ecena ¢ mpemnogaBaTesieM Ha OJHY U3 CICTYIOIINX TEM:

e Hayuno-uccnedosamenvckuti Mopoogckuii 2ocyoapcmeenHvlil YHUGEpCUumenm um.
H.II. Ozapesa;

e Hayunas oeasmenvnocmos uncmumyma (¢paxyiomema);

o Kpye Hayunbix unmepecos nocmynarue2o;

e [I36ecmHule yueHvie (3apybedicHble U omeuecmeeHHble) 6 OAHHOM HANpAaeieHul,

o BaoicHetiuiue 00CMUICeHUss HAYYHOU MbICIU 8 U3OPAHHOU 0b1acmu.
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Analysis of Different Pressure Thermally Coupled Extractive
Distillation Column

Lanyi Sun*, Kang He, Yuliang Liu, Qiuyuan Wang and Dingding Wang

State Key Laboratory of Heavy Oil Processing, China University of Petroleum, Qingdao266580,
Shandong, China

Abstract: In this contribution, a different pressure thermally coupled extractive distillation process has
been applied on the separation of propylene and propane with aqueous acetonitrile (ACN) solution as
entrainer. The novel distillation process integration is the combination of different pressure thermally
coupled distillation (DPTCD) and extractive distillation (ED). Both the new process and the conventional
process have been simulated in Aspen Plus. Sensitivity analysis has been conducted to select an
appropriate compression ratio and other operating parameters based on the priority that the propylene
product purity is 99.2 wt % and less energy consumption. The influence of the proposed distillation
column on energetic and economic aspects is evaluated through intensive comparison against the
conventional stand-alone column, and better performance is achieved with up to 46.02% energy saving
and close to 9.7% saving in total annual cost (TAC).

1. INTRODUCTION

Distillation is a unit operation most widely used in petro-chemical processes [1], which is also known for
its high energy requirement and poor thermodynamic efficiency. Propylene is mostly used to produce
polypropylene, acrylonitrile, propylene oxide and acetone. With the increasing of demand for propylene
derivatives, the production of propylene has become more and more important. Since most propylene
comes from pyrolysis gases, the separation of propylene in ethylene projects behaves great commercial
significance. In ethylene projects, propylene is purified from a mixture mainly composed of propylene
and propane [2].

Because the boiling points of propane and propylene are very close over a large range of pressure, it
always needs a huge investment in equipment and much energy requirement to separate them by
conventional distillation. Extractive distillation (ED), an important separation method in chemical
engineering [3, 4], is used to separate compounds with similar boiling points by using an additional
entrainer to alter the relative volatility [5]. Liao et al. [2] had used extractive distillation for the propane—
propylene separation and achieved excellent purity of propylene. The ED makes separation easy, but it
still needs considerable energy requirement be-cause of the addition of entrainer.

Distillation requires a large proportion of the energy used in the chemical process industries.
Consequently, there is a significant incentive to improve the energy efficiency [6] of this widely applied
separation process [7]. Li et al. [8] pro-posed the general structure of different pressure thermally coupled
distillation (DPTCD) column. For a typical DPTCD column, the conventional distillation column is
divided into two columns with different pressures, a high—pressure (HP) column and a low—pressure (LP)
column. The overhead vapor of the HP column is used as the heat source of the reboiler of the LP
column, therefore the thermally coupled process is realized and this intensified energy integration
approach reduces the steam consumption in the reboiler and avoids the use of a condenser. The DPTCD
technology is used in the separation of propane—propylene and C4’s hydrocarbon, and comparing with
conventional distillation, the energy requirement could be reduced by 92.3% and 87.1%, respectively.
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Investigation of Particulate Flow in a Channel by Application of CFD, DEM and
LDA/PDA

M. Azimian, M. Lichti and H.-J. Bart*

Abstract: Hydroabrasion in particulate flows plays an important role in various industrial and natural
processes. To predict the influence of it in a pipeline, channel or a fitting, it is essential to characterize the
effects in a simple standardized geometry. An example to this is a pipe channel with a cylindrical obstacle
adjusted inside the channel perpendicular to the flow direction. Results of flow field are generated by
using the non-invasive Laser/Phase Doppler Anemometry (LDA/PDA) measurement technique. The
velocity profiles of single phase and particulate flow from computational fluid dynamics (CFD) and
discrete element method (DEM) simulations were validated by the LDA experimental data.
The simulations were performed on the basis of Euler-Lagrange technique for both CFD and DEM. The
measurements show that a Karman vortex field forms behind the obstacle and particles move inside this
field with an average negative velocity of up to 25% of the fully developed velocity field. A comparison
of CFD and DEM results with experimental data showed that in Karman velocity field, the CFD results fit
better to the LDA measurements. In the fully developed flow region and also above and under the vortex
field behind the obstacle, the DEM results match better with the LDA data.

1. INTRODUCTION

Particulate flows are responsible for accelerated abrasion in pipelines and plant equipment which
significantly shortens the service life and increase the repair and maintenance costs and is an
mportant factor which should be considered in a sustainable design. The existing literature
mainly covers LDA and Particle Image Velocimetry (PIV) measurements of gas-liquid
multiphase flow systems with very few references on solid particles-liquid flows. To our best
knowledge, data on velocity profiles of solid particles and the deviation compared to the liquid
phase, velocity fluctuations and the particles size distribution has not been measured with
LDA/PDA technique for solid particles-liquid flows with sufficient detail and accuracy.
Sommerfeld [1] reviewed a series of experimental works concerning the achievement of a
etailed analysis of solid particles entrained in a gas flow in pipes and channels. Huber and
ommerfeld [2] applied the PDA and a laser light sheet technique to measure the solid particles
concentration in a pipe along the cross section. Moreover, a very detailed set of experiments was
provided by Tsuji and Morikawa [3] for a gas—solid flow in a horizontal pipe using various types
of relatively large spherical particles. Ozgoren et al. [4] applied PIV to investigate and compare
the flow structures in the downstream region of a cylindrical and spherical obstacle fixed in a
channel flow. Kumara et al. [5] has compared the PIV and LDA measurement techniques pplied
to the oilwater two phase flow in a horizontal pipe.

Tekcr 3.

Modeling the Photocatalytic Process of Variation in Chemical Oxygen
Demand via Stochastic Differential Equations

Adriano F. Siqueira*, Oswaldo L. C. Guimaraes, Hélcio J. Izario Filho, Domingos S. Giordani,
Ivy dos Santos Oliveira, Henrique Otavio Queiroz de Aquino and Messias Borges Silva

Engineering School of Lorena— EEL — University of Sdo Paulo C. Postal 116-CEP:12.602-810 -
Lorena-SP , Estrada



Municipal do Campinho, s/n° Brazil

Abstract: Several papers in the literature on Advanced Oxidation Processes (AOPs) confirm the process
as a viable alternative for the treatment of a variety of industrial effluents. In many of these works,
modeling the variations of Chemical Oxygen Demand (COD) as a function of different experimental
conditions was performed by techniques such as Design of Experiments, Artificial Neural Networks and
Multivariate Analysis. These techniques require both a large number of parameters and a large quantity of
experimental data for a systematic study of the model parameters as a function of
experimental conditions. On the other hand, the study of Stochastic Differential Equations (SDE) is
presently well developed with several practical applications noted in the literature. This paper presents a
new approach in studying the variations of COD in AOPs via SDE. Specifically, two effluents, from the
manufacture of paints and textiles were studied by combined treatment of the photo-Fenton process and
catalytic ozonization.

Keywords: Modeling, Stochastic Differential Equations, Chemical Oxygen Demand, Photo-Fenton
process, Ozonization.

1. INTRODUCTION

Chemical oxygen demand is an important parameter for estimating the concentration of organic
contaminants in water supplies and industrial wastes. Since the degradation of organic compounds
demand oxygen, the concentrations of these substances can be estimated by the amount of oxygen
required. A method using dichromate as the oxidizing agent in a closed system is critical in determining
COD due to dichromate’s high oxidation potential and its operational ease for a wide variety of sample
types. Inorganic species such as the O2 2-, Fe2+, halogens and SO2 have a reduction capacity, especially
for potassium dichromate, interfering positively in test results. Also, the interference of chloride and
nitrite is preventable by the addition of mercuric sulfate and sulfamic acid, respectively. However, a
method correcting the interference of inorganic species such as Fe2+and H202 is not mentioned in
standard methods and is also poorly reported in the literature [1]. Several industrial effluents are resistant
to egradation by conventional processes such as biological or physicalchemical. Thus, advanced chemical
oxidation processes (AOPs) such as H202/UV, O3 and Fenton's reagent are very promising techniques in
industrial applications [2]. Advanced chemical oxidation processes are divided into two groups:
homogeneous and heterogeneous. The first occurs in one step and uses ozone, hydrogen peroxide or
Fenton's reagent (a mixture of H202 with Fe2+ salt) as generators of hydroxyl radicals. The second type
uses semiconductors as catalysts (titanium dioxide, zinc oxide, etc.) [3]. The use of UV radiation and the
semiconducting properties of the catalyst allow for the formation of hydroxyl radicals and subsequent
oxidation of effluent.



