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2. Anoranis kypcey. The course “Ecology of food technologies” focuses on the study of
material and energy flows through industrial systems of food technologies. The course aims at
presenting the developments in research and application in the field of industrial ecology and
discussing the role of industrial ecology in strategic sustainable development on a global scale as well
as for strategies for food industries. Environmental problems in food technologies and their solutions
are discussed in the course. The course gives theoretical and applied knowledge and understanding
of strategies and technologies for a cleaner industrial production for food technologies.

3. Mera Ta miai kypey. The course aim is to develop the higher education applicant’s ability
to solve environmental problems of the Food industry on the basis of the principles of resource
conservation and environmental safety.



[Tix yac BUBUEHHS OCBITHHOI KOMIIOHEHTH 3700yBa4 BUIIIOI OCBITH HaOyBae:

3a2anbHi KOMNemeHyii:

3KO05. 31aTHICTB CHIJIKYBAaTUCS IHO3EMHOIO MOBOIO;

Gaxosi KomnemeHmHoCmi:

CK19. 3patHicTh A0 OIIHKHA BIUIMBY IMPOIECIB TEXHOT'CHE3y Ha CTaH HaBKOJMIIHBOTO
CEpEeIOBHIIA Ta BUSBJICHHS €KOJOTIYHUX PU3HKIB, TIOB’I3aHUX 3 BUPOOHUYOIO JiSUTBHICTIO;

CK23. 3pgaTHicTh A0 y4acTi B po3poOIli CUCTEMH YIPABIIHHSA Ta MOBO/KECHHS 3 BiJIXOJIaMHU
BUPOOHUIITBA Ta CIIOKHBAHHSI.

4. PesyabTaTn HaB4YaHHs. [li1 yac BUBUEHHS JUCIUIUTIHK 3/100yBa4 BUIOI OCBITH JIOCSTAE
a00 BJIOCKOHAJIIOE IIPOTrPaMHi pe3yJIbTaTH HaBYAHHS, [1epe10aueHi OCBITHBOIO POrPaMoL0, a CaMe:

[TP11. YMiTu nporHo3yBaTH BIUIUB TEXHOJOTTYHUX MPOIECIB Ta BUPOOHULITB HA HABKOJIMIITHE
CEepelOBMUILE;

[1IP12. Bpatu yvacte y po3poOui Ta peaiizaiii MPOEKTIB, HAMpPaBICHUX Ha ONTHMAaJbHE
YIIpaBJIiHHS Ta NOBOYKEHHS 3 BUPOOHUYMMHU Ta MyHILUIIATbHUMU BIAXOJaMH;

[1IP14. YMiTH NOHOCHTH pe3yabTaTH MiSUIBHOCTI 10 HpodeciiHoi ayauTopii Ta MIMPOKOTO
3araiy, poOUTH Ipe3eHTallii Ta MOBiAOMIICHHS,

[1P23. JleMOHCTpYBaTH HABUYKH BIPOBAKEHHS NPUPOAOOXOPOHHUX 3aXOIB Ta MPOEKTIB.

5. lIpepexsBizutn. —

6. O0car kypcy.

Bua 3ansrrs 3arajbHa KiIBKiCTh FOIHH
Jlexmii 26 ronuH
[TpakTruni poboTH 24 ronuHu
Camocrilina poboTa 100 roauun

[HnuBinyanbHe 3aBaHHS —

Bceroro kpeautis — 5

@dopma mNpOBEACHHS 3aHATh: JIEKIll, MpPaKTU4YHI 3aHATTSA, caMoCTiiHa pobora — 3
BUKOPHUCTaHHSAM CHCTEMH JUCTaHI1itHOrO HaBuaHHs Moodle Ta miTeparypu.

7. TemaTuka Kypcy.

Temu JieKIiliHNX 3aHATh.

Module 1: Environmental issues for the FDM sector.

Theme 1. Introduction to “Ecology of food technologies™. History of Industrial Ecology (IE).
Principles of IE. Basic concepts of Cleaner Production. Process management, product design and
material selection as components of Cleaner production development.

Theme 2. Strategies for a better environment. Dilution strategy. Site selection. The End-of-
pipe approach (External cleaning, The Filter strategy). Process integrated solutions (Changed
technology, the Substitution of raw materials, Integration and Environmental audits). Product
strategy. The Long-term solution. Advantages and disadvantages of using different strategies.

Theme 3. Assessment Methodologies of Cleaner Production. UNEP/UNIDO Methodology.
Planning and Organising of Cleaner Production. Pre-assessment. Assessment. Evaluation and
feasibility study. Implementation and continuation of cleaner production activities.

Theme 4. Environmental issues for the FDM sector. Key environmental issues of the FDM
sector: water consumption, quantity of wastewater, composition of waste water; air emissions, odour;
loss of materials (exceed weight/volume specification, spillage, leakage/overflow, product
defects/returned product, inherent loss, retained material, heat deposited waste), energy consumption.

Module 2: Techniques of environmental protection for the FDM sector.



Theme 5. General techniques of environmental protection for the FDM sector.
Methodology for preventing and minimising the consumption of water and energy and the production
of waste. Environmental management tools. Equipment design. Production management techniques.
Selection of materials. Process control techniques.

Theme 6. Techniques for minimising air emissions for the FDM sector. Air emissions
control strategy. Process-integrated techniques. End-of-pipe air treatment (optimal use of air
abatement equipment, collection of air emissions at source — local exhaust ventilation, transport of
ducted emissions to the treatment or abatement equipment, selection of end-of-pipe odour/\VOCs
abatement techniques, dynamic separation techniques, electrostatic precipitators, filters, absorption,
carbon adsorption, biological treatment, thermal treatment of waste gases, non-thermal plasma
treatment, physical dispersion of odour/VOC emissions). Advantages and disadvantages of the
different methods.

Theme 7. End-of-pipe waste water treatment for the FDM sector. Discharge of waste water
from installations. Waste water treatment techniques applied. Primary treatments (screening, fat trap
for the removal of FOG and light hydrocarbons, flow and load equalization, neutralisation and self-
neutralisation, sedimentation, dissolved air flotation, diversion (emergency) tank, centrifugation,
precipitation). Secondary treatments. Aerobic processes (activated sludge, pure oxygen systems,
sequencing batch reactors, aerobic lagoons, trickling filters, bio-towers, rotating biological
contactors, biological aerated flooded filters and submerged biological aerated filters, high rate and
ultrahigh rate aerobic filters). Anaerobic processes (anaerobic lagoons, anaerobic contact processes,
anaerobic filters, upflow anaerobic sludge blanket). Internal circulation reactors (hybrid USAB
reactors, fluidised and expanded bed reactors, Expanded granular sludge bed reactors).
Aerobic/anaerobic combined processes, membrane bio-reactors, multistage systems, tertiary
treatments — biological nitrification/denitrification, Ammonia stripping, Phosphorus removal by
biological methods. Dangerous and priority hazardous substances removal. Filtration. Membrane
filtration. Biological nitrifying filters. Disinfection and sterilization. Biocides. UV radiation. Natural
treatments (integrated constructed wetlands, sludge treatment). Advantages and disadvantages of the
different methods.

Theme 8. Waste Management and Co-Product Recovery in Food Processing. Optimising
manufacturing to minimise waste in food processing. Key issues and technologies for food waste
separation and co-product recovery. Waste management in particular food industry sectors and
recovery of specific co-products. Minimising disposal: solid waste management in the food industry.

Temnu NPAKTUIHHUX 3aHATD.
Environmental issues in the Dairy Industry.
Environmental issues in the Bakery Industry.
Manufacture of olive oil: main environmental aspects and pressures.
Environmental issues and solutions in the Sugar Industry.
Environmental technologies in the Fruit and Vegetable Sector.
Treatment of Meat Wastes.
Environmental issues in the Fish and Seafood Sector.
Environmental issues in coffee production.

NGk~ wWNE

TemaTnka camocTiliHOI po0oTH.

1. CamocriifHe ompaIffoBaHHs JICKI[IHHOTO MaTepiaity.
2. ITiaroToBKa 10 MPAaKTUYHUX POOIT.

3. ITiaroToBKa JI0 €K3aMeHYy.

4. BukoHaHHS 3aBJIaHb 32 TEMaMH CAMOCTIIHOI pOOOTH.

CamocriiiHe ompalroBaHHs okpemux nutanb: Green Engineering and food technologies in
Ukraine. The use of the principles of energy conservation in FDM sector in Ukraine. Life Cycle
Analysis (Life cycles of products, processes and facilities; life cycle assessment (components,
methodology, applications, difficulties), design for environment, efficient use of material
(remanufacturing, recycling, reuse, etc.). Project Work (describe the environmental issues in some



individual FDM sectors (on the example of an enterprise); describe existing techniques for
minimizing emissions, which are used in this enterprise; suggest own solution for environmental
protection for this enterprise).

8. CucremMa oliHIOBAaHHA Ta BUMOTH.

3arajabHa cucrema OmiHka 3a CeMecTp CKJIQAA€ThCS 3 OLIHKA 32 BUKOHAHHS
OLIHIOBAaHHA KypCy IPAKTHYHUX poOIT; caMOCTIHHOT poOOTH; OLIIHKH 3a €K3aMeH
Bumoru o PI'P, KP, KII
TOIIO ]
IpakTuyni (1a60paTopHi) BukoHaHe 3aBaaHHsS KOXHOI mnpaktuunoi po6otu (TIP)
3aHATTA OoOPMITIOETBCS, 3aXUIMAETBCSA 1 3JAEThCS BHUKIANAYY Yy

BCTAHOBJICHI TEPMIHH Y BUTJISAI 3BITY, SIKHH MA€ MiICTUTH TEMY
poOOTH, METy, KOPOTKI TEOpPETHYHI BIJOMOCTI 32 TEMOIO
po0OTH, EKCIEePUMEHTalIbHY YacTUHY 3 HEOOXITHUMHU
po3paxyHKamH, rpadikaMy, pUCYHKaMH, TaOIMLSIMM TOLIO,

BHCHOBOK.
YMoBH 101yCKY 10 BuxonanHsa ycix nepeadayeHMX BHJIIB HaBYaJIbHOI poOOTH
NiACyMKOBOI'0 KOHTPOJII0 (mpakTHYHKX POOIT) 1 HASBHICTH HEe MeHIe 35 OaiB HaOpaHUX

3a CEMECTp 3a yC1 BUJIU poOOTH.

Po3noaia 6asiB, siki OTPpUMYIOTH 3100yBa4i BUIIIOI OCBITH

MoayJib 32 TeMATHYHHUM IJIAHOM THCIHUILTIHMA Ta ¢opma c .
¥ 1 (bop KisnbkicTs 0ajiB
KOHTPOJII0
BukonaHHS 3aBllaHb MPAKTUIHUX poOOTax, oopmiIeHHS ) .
i . P p , odop 40 Gais (5 Garis * 8 TTP)
3BITY, BYACHUH 3aXUCT MPAKTHYHOI POOOTH
2 | BukoHaHHs 3aBJjaHb 32 TEMaMHU CaMOCTIHHOT poOoTH 35 OauiB
Ycboro noTouHmii i MpoMizkKHHMI MOYJIBHUH KOHTPOJIb 75 GaiB
CeMecTpoBHii KOHTPOJIb (icIHUT) 25 OaniB
Pazom 0...100
Ixana ouiHIOBaHHSA pe3y/IbTATiB HABYAHHS
Ouinka 32 HAIOHAJILHOIO LIKAJIOI0
(mudpepenuiioBanuii 3aiK)
Ouinka B .
g Omuinka ECTS —
ekl Ui ek3ameny (audepeHIiioBaHoro
3aJ1iKy), KypCOBOTO MPOEKTY JUTS 3aTTIKY
(pob6oTH), MPaKTHKH, aTecTallil
90— 100 A (6i0minnH0) BiJIMIHHO
82-89 B (0yorce 0obpe) 5
no6pe
75-81 C (0obpe) P 3apaxoBaHO
66-74 D (3aoosinbho) ATOBUILHO
JTIOBLITBH
60-65 E (0ocmammwvo)
HEe3apaxoBaHoO 3
. HE3a/I0BUTHHO 3 MOYKJIHBICTIO MO>KJIUBICTIO
0-59 FX (rezadosinbro) A
MTOBTOPHOTO CKJIAJaHHS MOBTOPHOTO
CKJIaJJaHHS

9. MMoaiTuka Kypcy



Jlo ex3aMeHy JOIyCcKaeThes 3M00yBad BUINOI OCBITH, KW BUKOHAB BCi MPAKTUYHI POOOTH Ta
HaOpaB He MeHie 35 OaiiB 3a ceMecTp 3a yci BUAH POOiT.

Tonimuxa oeonatinie. CBo€4acHicTh 0O(DOPMIICHHS 3BITY MPAKTUYHOT POOOTH OIIHIOETHCS B 1 6an
3a KOXKHY MPaKTU4YHY poOoTy. BukiroueHHs M Moke OyTH HasBHICTh MOBaKHUX HMPUYMH HECBOEYACHOT
3madi (xBopoOa, ydacTh B 3a3HAYCHMH Yac B IHIMMX BUIAX HABUAIBHOI, HAYKOBOI YW OpraHizamiiHoOi
poboTn).

Tonimuxa 3aoxouenv ma cmsacHens. 3a pe3yabTaTaMU HaBYaJbHOI, HAYKOBOi a00 OpraHizauiiHol
JisITEHOCTI 3100yBaviB BUIIIOT OCBITH 32 KYPCOM MOXKYTh HapaxOByBaTHUCS 10AaTKOBI 6amu — a0 10 Garis,
y 3aJIEKHOCTI BiJI BATOMOCTI JIOCSATHEHb. BUIM 1MO3aHaBYAIBHOI MisNTBHOCTI, 32 IKUMH 3]100yBadi BUIIOL
OCBITH 3a0XOYYIOTHCS JOAATKOBOIO KIUIBKICTIO OaliB: y4yacThb Yy MIKHApOJHHX HPOEKTaX, HayKOBI
JOCTIDKEHHS, CTATTi, Te3H, y4acTh Y HAYKOBO-TTPAKTUYHUX KOH(MEPEHIIISIX TOIIO.

Tonimuxa axademiynoi doopouecnocmi. CCyBaHHS 3BITIB MPAKTHYHUX POOIT, CIIUCYBAHHS i
Yyac €K3aMEH He JIOMyCKAaeThes. Y pasi CnucyBaHHs 3700yBad HE OTpUMYE Oaiu 3a CIHUCaHy MPAKTHUHY
poOoTy, €K3aMeH i, K HACNIJIOK, BiIOYBA€ThCS MOBTOPHE MPOXOHKCHHS OIIHIOBAHHS BiJIIOBIAHO IO
Konekcy akanemiunoi moopouecHocTi HarionanpHOTO yHiIBepcuTeTY «UepHIriBchbKka MOTITEXHIKaY.

Tonimuka nepesapaxysannsi. Kypc «Ecology of food technologies» moxe Oytu nepe3apaxoBaHHMi,
SKIIO 3100yBay BUBYAB Iiei Kypc (abo momiOHuit Kype, mo ¢opmye nependadeHi kypcom «Ecology of
food technologies» mporpamui pe3ynbraT HAaBYaHHS) B IHIIOMY HaBYaIbHOMY 3aKiiajai. Takox MOXKYTh
OyTH mepe3apaxoBaHi OKpeMi MpaKTU4HI poOOTH ab0 TeMHU Kypcy, AKIIO 37100yBady OTpUMAaB BiJIMOBIIHI
KOMIIETEHTHOCTI LUIAXOM iHpopManabHOI/HepopManbHOi ocBiTH. Ilepe3apaxyBaHHs BiJOyBa€eThCs
BizmoBiAHO 10 «[lopsiaKy BU3HaUeHHS aKkaJAeMiuHO1 pi3HHUIII Ta epe3apaxyBaHHsI HaBYAIbHUX TUCIUIUTIH
B HY YepHiriBcbka moitexHika.
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