Exomnoriuna 0e3neka TEXHOJOTTYHHX MPOIIECIB B TaTy31

Environmental safety of technological processes in production

Jlexuis 1. OCHOBHI MOHATTA Ta BU3HAYEHHSI MPUKIIATHOT €KOJIOT1i

Beryn. [IpusHadyeHHs Kypcy, MOro 3B s30K 3 IHIIMMU JUcHUILTIiHaMU. OCHOBHI
MOHATTS Ta BU3HAYEHHS MPUKIAAHOI €KOJOTii: TpaHUYHO JOIMyCTUMA
koHuentpaiis (I'IK), rpannuno qonyctumi Bukuau (I'JIB), crymninb ouniineHHs,
IPOYKTUBHICTh, BHOIPHICTH, COOIBAPTICTh OUMIIEHHS, €KOJOTTYHUMA KaTai3.
Knacudikamis cnoco0iB exosorizaiii TeXHOJOTTYHHX cxeM. OcoOauBoOCTI
Cy4aCHUX BHPOOHHIITB B KOHTEKCTI €KOJOTIYHOI O€3MeKH 3a MiKHAPOIHUMHU
cTaHjgapTamMyu. BUpOOHUIITBO HEOpPraHIYHUX PEYOBUH B KOHTEKCTI MiHIMi3allii
BUKHUJIIB, CTOKIB Ta TBEPAMX BIAXOIB. Tpu piBHI €KoJIOTI3allii: yTUi3allis
BIJIXO/IIB, 1X OUHIIIEHHS Ta 30epiraHHs.

Lecture 1. Basic concepts and definitions for applied ecology

Introduction. Purpose of the course, its relationship with other disciplines. Basic
concepts and definitions applied ecology: maximum permissible concentration
(MPC), the maximum allowable emissions (MAE), the degree of purification
efficiency, selectivity, cost of cleaning, environmental catalysis. Classification
methods greening flowsheets. Features modern productions in the context of
environmental safety by international standards. Production of inorganic
substances in the context of minimizing emissions, wastewater and solid waste.
Three levels of greening: waste management, cleaning waste and waste storage.

Jlekuis 2. Exonorizaiiss BUpoOHUIITBA Ta ekoyioriyHui nacrnopT TEL]

3mict posauty “Exonorizamiss BUpOOHHMITBA” OaKalaBpChbKOro JHUIIJIOMHOIO
IPOEKTY:

- aHaJi3 JKepen 3a0pyIHEHb Ta PO3PaXyHOK iX KIJTbKOCTI;

- MOJKJIMBI BapiaHTH €KOJIOT13allii Ta IX eKOHOMIYHA OIliHKa;

- 00paHHs palioHaJIbLHOT CXEMH Ta Mia01p HEoOX1THOTO 00JIaIHAHHS JJIsI HET;

- €KOJIOTTYHUI MOHITOPIHT Ta PO3PAXyHOK IITpa(HUX CAaHKLIH.

Exonoriyna mnacnopruzaniss mianpueMctB. Ckiaja €KOJOTIYHOTO MacHopTy
teroBux enektpouentpaiedt (TEL). Ilpuuunu oOpanus TEIL] sik 6azoBoro
BUpPOOHMIITBA y 1boMy Kypci. [lpuHiumoBa cxema  BUPOOHHUIITBA
enektpoeneprii. Biaminnicts TEL] Big TemnoBux enekrpoctaniiii (TEC).

Lecture 2. Greening of production and ecological passport for power plant.
Contents of the "Greening of production" Bachelor degree project:
- analysis of the sources of pollutions and calculation of their amount;
- greening options and their economic assessment;
- choosing rational scheme and selection of necessary equipment for it;



- environmental monitoring and calculation of penalties.
Environmental certification of production. The content of ecological passport
for power plants (PP). The reasons for the choosing of PP as a basic production
in this course. Schematic diagram of electricity. The difference between thermal
electric power plant and electric power plant.

Jlexmis 3. Opranizaiiis Ta BUOIp TEXHOJIOTIYHUX PEKUMIB MiHIMI3aIlli BUKHIIB 1
CTOKIB Ipu BUpoOHUNTBI Teria Ha TELI.

[TpunnumnoBa cxema BupoOHuUITBI Teria Ha TELl. BogorpiitHe yctaTkyBaHHs Ta
roro Bukumu. IlIBuakicHi Ooiyepu Ta BojOrpiHi KoTiu. OcoOIMBOCTI iX
(YyHKIIOHYBaHHS Ta €KOJOTTYHUX MpoOseM. MiHiMi3allisl Ta OYUILEHHS Fa30BUX
BUKHUIB KOTJIIB. CXeMH OYMILCHHS BHYTPIIIHBOI Ta 30BHINIHBOT TEMII00OMIHHOT
MOBEPXH1 BOJAOTPIAHOTO 00IaHAHHS.

[Tonepenne oummenns Boau Ha TEIl. I[llnaxu wmixiMizarmii yTBOpeHHS He
IPOJAYKTUBHOTO IIaMy B yMOBaxX BamHyBaHHS Boju. Kpucramizatopw sk
aNbTepHATHBA CTaHJAPTHUM OCBiIT/IIOBadYaM. OcoOaMBOCTI X (QYHKIIOHYBaHHS
B yMOBax ITyCKY.

MiHimizallis Ta OUMUIIEHHS CTOKIB YCTAHOBKH IM1IKUBJICHHS TEILJIOBOT MEPEXKI.
AnprepHatuBHiI Na-KaTiOHYBaHHIO CITIOCOOU 3MEHIIIEHHSI KAPOOHATHOTO 1HJEKCY
JI0JJaTKOBO1 BOJH.

Lecture 3. Organization and choosing of technological modes to minimize
emissions and waste water in the production of heat in PP.

Schematic diagram of heat production in PP. Water equipment and its
emissions. Speed boilers and hot water boilers. Features of operation and
environmental issues. Minimizing and cleaning boilers gas emissions. Cleaning
schemes of internal and external heat transfer surface in water heating
equipment.

Pre-cleaning water for PP. Ways to minimize the formation of sludge waste in
units of lime water. Crystallizer as an alternative to standard settled tanks.
Features of its functioning during starting work.

Minimizing of waste and wastewater treatment in installations of feeding
heating network. Alternative methods of Na-cationization for reduction
carbonate index in additional water.

Jlekis 4. MiHiMi3allisl CTOKIB y IIpoliecax 3HECOJICHHS.

[Tpunnunosa cxema 3HecosieHHs Ha TELL. IIpsamoTodna TexHonoris pereneparii
¢binbTpiB. Ilporurouni TexHonorii perenepauii ¢inpTpiB: Up.Co.Re Ta
aNbTepHATUBHI T€XHOJIOT1I. [IpMurMHN 3MEHIIEHHS! MUTOMUX BUTPAT PEarecHTIB
Ha pereHepaiilo Ta 30UIBIICHHS CTYNEHS OYMINCHHS BOIU TIPH IHOMY.
Oco0nuBOCTI €cI1a00KHUCIOTHUX KaTIOHITIB Ta OOpaHHS MEPHIOYEProBUX CTaiN
JUIST  BOPOBADKEHHS MPOTHTOYHOI TeXHojorii. MemOpaHHI TEXHOJOTII.



VYapTpadinbTpaniss Ta 3BOpOTHUNM ocMoc. [lepeBaru Ta HENOJIKU 3aMiHU
OCBITUIIOBaYiB Ha ynbTpadinbTpariiiini yctaHoBku. [lepeBarn HanodiumsTpariii
nepen MOBHUM 3BOPOTHHUM OCMOCOM IS KOMITJIEKCHOI MiJATOTOBKHA BOJIU Ha
TEL. Peruki ta yTumizaiisi KOHIIEHTPaTy OCMOTHYHUX YCTaHOBOK. BTopunH1
BIJIXO/IM YCTAHOBOK OYMIIICHHS.

Lecture 4. Minimizing waste water in the process of desalination.

Desalination scheme for PP. Co-current regeneration technology for filters.
Counter-current regeneration technology for filters: Up.Co.Re and alternative
technologies. The reasons for reducing the unit cost of reagents for regeneration
and increase the purity of water in it. Features weak acid cations and selection
priority stages for the implementation of countercurrent technology. Membrane
technology. Ultrafiltration and reverse osmosis. Advantages and disadvantages
of replacing settled tanks on ultrafiltration units. The advantages of
nanofiltration via reverse osmosis for complex water treatment for PP.
Recycling and disposal of flow concentrate osmotic systems. Secondary waste
of purification systems.

Jlekmis 5. ExosioriyHui MOHITOPHHT Ta YTHJII3aIlisl TBEPIUX BIIXOIIB.

Tunu MoHiTOpUHTY. POJIE MOHITOPUHTY B OXOpPOHI OTOYYIOHOI'O CEPEIOBUIIA.
Busnauennss mapamerpiB Ta MicT BiOOpY MpoO CTOKIB Ta BUKHIIB IS
€KOJIOTIYHOro KOHTpoito. Crocobu aHamizy npo0 CTOKIB Ta BHKHUJIB.
OcobnuBoCTi 6€3nmepepBHOT0 MOHITOPIHTY MapaMeTPiB PO3UYHHIB Ta Ta3iB.
Cnocobu aHamizy TBepAMX BIAXOJIB. YMOBHM YyTHIII3allli TBEPAUX BIAXOIIB Y
OyniBHuTBl. [lomyk HOpMAaTUBHMX JIOKYMEHTIB [JIsi MarepialiB, IO
3aCTOCOBYIOThCS y OyIIBHUIITBI 3daHii Ta gopir B IatepHeti. Kpurumunwit
aHaji3 MI0JI0 3aCTOCYBaHHS TBepAUX BiaxoAiB. CrocoOu MIATOTOBKH Ta
nepepoOKH TaKUX Bi1IXOIB.

Lecture 5. Environmental monitoring and disposal of solid waste.

The types of monitoring. Monitoring role in the protection of the environment.
Characterization and places sampling wastewater and emissions for
environmental control. Methods of analysis of samples of wastewater and
emissions. Features continuous monitoring of solution and gase parameters.
Methods for analysis of solid waste. Terms of using solid waste in construction.
Online searching regulations for materials used in construction of buildings and
roads. Critical analysis of using solid waste. Methods and recycling of such
waste.

Jlexuis 6. Po3paxyHKy €KOJOTIYHUX IJIATEKIB
[IpaBoBi OcCHOBM ympaBiiHHS ekoJyioridyHoi Oe3meku. IlomaTkoBuil Koaekc
VYkpainu. Po3paxyHOK TUIaTeXiB Ta TOMEPEHKEHOTO EKOJIOTIYHOTO 30UTKY.



[Tomryk B Mepexi [HTepHET akTyaaIbHUX 3HAYCHBb CTABKH MOJATKY €KOJIOTIIHUX
wiatexiB. OcOONMMBOCTI PO3paxyHKy I Majlo Ta O€3BIIXOIHUX CXEM.
Biaminnocti mnatexiB B Ykpaini Binx €Bpocorody Ta CHIA. OcHOBHI
3aJIEKHOCTI ISl PO3paxyHKy IUIATeXKIB BHKUAIB 1 cTokiB. CTaBKM Ha
cOepekeHHS Ta 3aXOPOHEHHS TBEPAUX BIIXOAIB. 3pIBHAIBHUN aHAII3 OCHOBHUX
BUPOOHULITB HEOPraHIYHUX PEYOBHUH B KOHTEKCTI €KOJOrIYHOi Oe3leKu Ta
maTexkiB. ABapiiiHi cuTyalii Ta MOXJIMBI HACHIIKH IS OTOYYHOUYOTO
cepeZoBUINA Ta BIAMOBIIHI MITpadHI CAaHKIIII.

Lecture 6. Calculation of environmental charges.

Legal basis of management of environmental safety. Tax Code of Ukraine.
Calculation of payments and warned environmental damage. Search the Internet
actual value tax rate environmental charges. Features of the calculation for the
few and non-waste schemes. Differences payments in Ukraine from the
European Union and the United States. The main dependence for calculating
payments of emissions and waste. Payment rates for storage and disposal of
solid waste. Comparative analysis of basic inorganic chemical productions in
the context of environmental security and payments. Emergency situations and
possible consequences for the environment and corresponding penalties.

Jlekmist 7. OunineHHs CTIYHUX BOJI Ta YTHJII3AIlis BIAXOMIB, III0 YTBOPIOKOTHCS.

[IpyHIMIIOBI CXE€MM OYMILNEHHS NPOMHUCIOBUX Ta MOOYTOBHX CTIYHUX BO/I.
Hopmu it ckumaHHS CTOKIB y TOOYyTOBY KaHami3amil0o Ta Yy BIAKPHTI
BojoMimuIa. biosioriyHa oOYMCTKA BOJM PI3HOTO MOXOKCHHS: aepoOHI Ta
aHaepoOH1 MPOIIECH, TUIOBE iX KOMOIHYBaHHS. Y TUJI3allis Ta 3HEIIKOIKCHHS
BIIXO/dIB, 10 YTBOPIOIOTHCS TMpU IbOMYy. TwumoBe oOJagHaHHA, IO
3aCTOCOBYETHCS ISl OYUIICHHS CTOKIB. YMOBH TSI 3MINITyBaHHS TPOMHCIIOBUX
Ta MOOYTOBUX CTIYHHUX BOJ. THIOBI YCTAaHOBKH JIJIi OYMILNCHHS MPOMHCIOBHX
CTIYHUX BOJ, SKi 3a0e3medyyroTh iX BIAMOBITHOCTh JUIS IOJAJIBIIOTO
3aCTOCYBaHHS y CTaHAAPTHUX YCTAHOBKAX OUYMIICHHS MOOYTOBUX CTIYHUX BOJI.

Lecture 7. Wastewater treatment and disposal of waste generated.

The principal scheme of industrial and domestic wastewater. Norms for
discharge of wastewater into sanitary sewer and into open water. Biological
treatment of different origins waters: aerobic and anaerobic processes, typical
scemes of their combination. Recycling and disposal of waste generated during
water treatment. Typical equipment used for wastewater treatment. The
conditions for the mixing of industrial and domestic wastewater. Typical
installations for the treatment of industrial waste water, ensuring their
compliance for further use in standard installations for treatment of domestic
wastewater.



Jlexuis 8. TumoBl mpolecH Ta amnapaTd OYMILEHHS BHUKHUIIB Ta NMEpPepoOKu
TBEPJUX BIJIXOJIB.

@D13UKO-XIMIYHI OCHOBHM IIPOILIECIB, IO BUKOPHUCTOBYIOTHCS MAJI OUYMILEHHS
BUKHIIB Ta TMEpepoOKH TBEpAWX BIAXOAIB. TuroBe o0ONaTHAHHA, IO
BUKOPHUCTOBY€ETBHCS y LIUX MPOLIECAX.

VYHiBepcaigbHa MeTOAUKA po3paxyHKy Ha [IK Oynp SKMX TEXHOJOTIYHUX CXEM.
Tpu kateropii o0nagHaHHA (amapartiB): PeakTOPH, 3MIIITYBaYH Ta PO3LTIOBAYH.
Po3poOka mporpamMHuX (QYHKUIA A1 PO3paxyHKy amapaTiB B CEpeOBUIIL
VBA-Excel Ta ix itepamiitHe 3’eqnanHs Ha nucti Excel anms pospaxyHky
TEXHOJOTIYHUX CXeM. Po3paxyHOK OJHO Ta JBOCTYIEHEBOI YCTaHOBKH
3BOPOTHOI'O0 OCMOCY 3 PELUKIIOM 32 BKa3aHO1 METOIUKH.

Lecture 8. Typical processes and devices for cleaning emissions and recycling
of solid waste.

Physico-chemical basis of the processes used to clean emissions and recycling
of solid waste. Typical equipment used in these processes.

Universal procedure for calculating on PC of any technological scheme. Three
categories of equipment (sets): reactors, mixers and separators. Development of
software functions for calculating of equipment with VBA-Excel and their
iterative connection in Excel sheet for calculating of technological schemes.
Calculation of single and two-stage reverse osmosis units (with concentrate
recycling) according to the specified procedure.

Jlexmiss 9. 3amikoBe 3aHATTA. BucTtynum CTyAeHTIB 3 MPE3CHTAIlEI0
“Exonori3zarisi BApoOOHUIITBA” 3a TEMOI OakallaBpChbKOro MpoekTy. Biamoiai
Ha TIMTaHHS Ta OOroBOpeHHs momoBifed. I[ligBeneHHsS MiACYMKIB poOOTH
cTyneHTiB 32 100 OaJbHOIO CHCTEMOIO BIAMOBIJHO /10 PEUTUHIOBOI CHCTEMH
olliHIOBaHHs. Bu3HaueHHs 0cCi0, SKi OTPUMAIOTh 3aJIK Ha OCHOBI OTPHUMaHHUX
6amB (Outeme 60 OamiB) Ta He oTpuMaBiux 60 OamiB (HE JOMYIICHHUX [0
3aiiky). BusnadeHHst gacy aiis miJICYMKOBOTO T€CTYBaHHS JUIsl CTYACHTIB, IO
BIJIMOBIJIMChH BiJl OTPUMAHOTO ceMecTpoBoro Oany (Ouibiie 60 6aiB).

Lecture 9. Summarizing. Statements students with the presentation "Greening
production" on the topic of bachelor project. Answers to questions and
discussion. Summing up the students (on 100 point system) according to the
rating system of evaluation. Determining the persons who receive credit on the
basis of the points (more than 60 points) and the persons who don't receive
credit (less than 60 points). Determination of the time for the final test for
students who refused to get final score according to received semester points
(more than 60 points).



