Cyuvache 00y1aTHaHHS TEXHOJOTIYHUX MPOIIECIB TalTy3i
Modern equipment for manufacturing processes

Jlexmis 1. Knacugikayis ximiuno2o obaaonanHs1

Beryn. [lpusnaueHHs Kypcy, WOTO 3B‘S30K 3 IHIMUMHU JUCITUILUTIHAMH.
OCHOBHI HalpsIMKM y PO3BUTKY MalIMHOOyIyBaHHs. Kiacugikaris XIMIYHOTO
obnmagHaHHs. Amapatd Ta MexaHismMu. CraHpapT3aiiss B XIMIYHOMY
MalMHOOYyMyBaHHI.  3JaTHICTb  CTyAEHTa  3JIACHIOBATH  MEpexil Bij
IMPUHITAIIOBUX CXEM JI0 TEXHOJOTIYHHX K OCHOBHA METa IIbOT'0 KypCy.

OcHoBu po3poOku komm'toTepHux ekcnepTHux cucrem (EC). Mosu
IporpaMyBaHHS Ta BiIoMi OOOJOHKHM Ui iX cTBOpeHHs. IlpuunHu
3aCTOCYBaHHS €KCIIEPTHUX CUCTEM Y IIbOMY Kypci. [cTopisi CTBOpEHHS CUCTEMU
CLIPS.

Lecture 1. Classification Chemical Equipment

Introduction. Purpose of the course, its relationship with other disciplines.
The main directions of engineering. Classification of chemical equipment.
Apparatus and mechanisms. Standardization in chemical engineering. The
ability of students make the transition from schematic to technology as the main
objective of this course.

Fundamentals of computer design expert systems (ES). Programming
languages and programs for their creation. The reasons for the use of expert
systems in this course. The history of the CLIPS system.

Jlektis 2. Bumoeu 0o ximiuHux anapamis

Bumoru, mo mpea'sBAAIOTbCS 10 XiIMIYHOTO oOJjiagHaHHs. XiMidHA Ta
enekTpoximMiyHa koposii. Knacugikanis. [Ipununnu ta Hacmiaku. Matepianu, mo
BUKOPHUCTOBYIOTHCS B XIMIYHOMY MaIllIMHOOYAyBaHH1. BuOip MaTepiamis mig gac
KOHCTpYIOBaHHS. MeTtanu, iX XapakTepucTuka 1 MapkipyBanHsa. CTalii, YaByHHU.
Jlerytoui no6aBku. KonmbopoBi meTanu y XimMiuHii mpomucioBocTti. [Imactmacw,
ryma, KHUCIOTOTpPUBKAa Kepamika. Tersoi3zomoroui matepianu. HaGiBouni Ta
OPOKJIaJ0YHI MaTepiajii; CaJbHUKOBI yHIUIbHEHHS. (CrnocoOu 3axucry
KOHCTPYKIIIMHUX MaTepiaiiB BiJl KOpo3ii. 3aXWCHI TOKPUTTS Ta METOIU iX
HaHECEHHH.

dakTy Ta MpaBWiia K OCHOBHI CIIOCOOW TPEACTABIICHHS E€BPUCTUYHUX
3HaHb y Oyab sikiit obnacti. Cunrakcuc moBu CLIPS nnst mpencraBiieHHsS
¢akTiB 1 mpaBUII.

Lecture 2. Requirements for chemical devices
Requirements for chemical equipment. Chemical and electrochemical



corrosion. Classification. Causes and consequences. The materials used in
chemical engineering. The choice of materials during construction. Metals, their
characteristics and labeling. Steels, cast irons. Alloying elements. Non-ferrous
metals in the chemical industry. Plastics, rubber, acid-proof ceramics. Insulating
materials. Packing and gasket materials; gland seal. Ways to protect against
corrosion of structural materials. Protective coatings and methods of their
application.

Facts and rules as the main ways of representing heuristic knowledge in
any field. CLIPS syntax for representing the facts and rules.

Jlekist 3. Po3paxyHOK XIMIYHOTO OOJa HAHHS

OcHOBU pO3paxyHKy amapatiB MiJ BHYTpIIIHIM TUCKOM. OCHOBHI BY37U
Ta JeTaml XIMIYHOi amapaTtypu. Po3paxyHOK e€JeMEHTapHUX OOOJOHOK.
[IpakTruHuii po3paxyHOK OOOJOHOK amapariB, THHUI Ta KpUIIOK. Po3paxyHok
amapariB, L0 MPAIIOIOTh MiJl 30BHIMIHIM TUCKOM. KoHCTpykiii 1 crmocoOu
BUTOTOBJICHHSI amapaTiB BHCOKOTO THUCKY Ta PO3PaxyHOK TOBIIWHHU CTIHKH.
Po3paxyHnok amapatiB 3 copoukamu. TUnu Mimasnok, ix BUOip Ta po3paxyHOK.

Po3paxyHok oOnagHaHHS 3 BUKOpPUCTaHHAM (yHKLIM KopucTyBaya VBA
Excel. IlepeBaru moBu CLIPS nnsi akTMBHOTO BUKOPHUCTaHHS 30€peKEHHX
3HaHb y MOPIBHAHHI 3 TPAJIULUINHUMU MOBAMH MpOrpaMyBaHHs. Bukopucranus
MoBH VBA T1a Excel m1g agamoriyaux 3aBaaHsb.

Lecture 3. Calculation Chemical Equipment

Basis of calculating machines under internal pressure. Main spare parts
for chemical equipment. Calculation of elementary shells. Practical calculation
shells devices and manhole. Calculating devices working under external
pressure. Structures and methods of making high pressure devices and wall
thickness calculation. Calculating devices with shirts. Types of agitators, the
choice and calculation.

Calculation of equipment using user’s functions VBA Excel. CLIPS
language preferences for an active use of stored knowledge compared to
traditional programming languages. Using the language of VBA and Excel for
similar tasks.

Jlexuiss 4. TpyOompoBonu. Ilpu3HaueHHss Ta BUMOTH J0 XIMIYHUX
TpyOomnpoBoaiB. 3’e€qHaHHsA TpPyOOmpoBOiB, ¢aconHi yacTuHU. DnaHI.
[Ipu3nauenns 1 knacudikaiis TpyoonpoBiaHoi apmarypu. Bubip 1 po3paxyHok
apmatypu. BeHTui, 3aCyBKH, KpaHH, 3al00DKHI KJIalTaHW, 3BOPOTHI KJIAMaHH,
creriaigbHa apMaTypa. Y MOBH, 3a SKUX 3aCTOCOBYETHCS BIAMOBIIHA apMaTypa.
KoncTpykiiiiini 0coOMMBOCTI KOHKPETHUX BHJIB apMaTypH, iX IEepeBarud Ta
HEJIOJIIKK Y KOHKPETHUX TEXHOJIOTIYHUX YMOBaX.

CTBOpeHHSI €KCIEepTHOI CUCTEMHU 3 OOpaHHs BIANOBIIHOI apMaTypu B



3aJIEKHOCTI Bl Te€XHOJIOTTYHUX YMOB y cepenoBuuii CLIPS ta VBA.

Lecture 4. Pipelines. Purpose and chemical requirements for pipelines.
Connecting pipelines, fittings. Flanges. Purpose and classification valves.
Selection and calculation fittings. Gates, gate valves, safety valves, check
valves, special fittings. Conditions that apply appropriate fittings. Structural
features of specific types of fixtures, their strengths and weaknesses in specific
process conditions.

Creating an expert system of selecting an appropriate reinforcement
depending on process conditions in CLIPS environment and VBA.

Jlexmiss 5. Ilepemimenns piguau. Krnacudikaris, KOHCTPYKIi HACOCIB.
[lopiBHsIHHA Ta o00JacTi BHUKOPUCTAaHHS HACOCIB PI3HOMAHITHUX THIIIB.
Pospaxynok Ta BuOIp HacociB. Po3paxyHOK TiApaBIiyHOTO OMIOPY
TpyOONpOBOAY 3 ypaxyBaHHSAM CTaHy HOro MOBEpPXHI 1 HasBHOCTI apMaTypH.
Peanmizamiss po3paxyHky rigpaBiigHoro omopy y cepenoumni VBA Excel 3
BUKOpPUCTaHHAM (pyHKII1# KopucTyBaua. Pozpooka EC 3 oOpanHs TUIly Hacocy B
3aJIEKHOCTI Bl TEXHOJIOTTYHHUX YMOB.

Buxonanns pospaxyskiB y cepenosuini CLIPS. OcoGauBocti Lisp
NoJAIOHMX MOB MIPOTpaMyBaHHs, TIepeBaru Ta Heoaiku. Opraizaiis HUKITTYHUX
PO3paxyHKiB, IEpEBaru Ta HEMOIIKH PEKYPCUBHOTO CIIOCO0Y.

Bubip B mepexi [HTepHeT HacociB 3 TeMH 0aKalaBpChbKOTO AUILIOMHOTO
IPOEKTY.

Lecture 5. Moving liquids. Classification, design pumps. Comparison and scope
of the various pump types. Calculation and selection of pumps. The calculation
of hydraulic resistance of pipeline given the state of the surface and the presence
of reinforcement. Implementation of calculation for hydraulic resistance among
VBA Excel using user’s functions. The development of the pump type selection
ES depending on process conditions.

Calculation in CLIPS environment. Features of Lisp programming,
advantages and disadvantages. Organization of cyclic engineering calculations,
advantages and disadvantages of recursive method.

The choice of the pumps on the topic bachelor degree project with
Google.

Jlexuia 6. Ilepemimenns raziB. Knacudikaiis, KOHCTPYKLIi KOMIPECOPHUX
marmuH. [lopiBHAHHS Ta 0051aCTI BUKOPUCTAHHS KOMIIPECOPIB PI3HOMAHITHHX
tuniB. Po3paxyHok Ta BHOiIp KOMIIPECOPHHMX MaimiuH. bararoctyneHese
ctucHenHs. [lpunuunu opranizamii. TypOokommpecopu. BakyymHi Hacocwu;
IIPUHITKII 111, KOHCTPYKIIii 1 BHOIp.



CrBopenns EC 3 0OpaHHs TUITY KOMIIpecopa B 3aJI€KHOCTI BiJ] TEXHOJIOTTYHUX
ymoB. Bukopuctanus «Tabmuupe pimeHs» sSK  3aco0y NPOEKTYBaHHS
PO3paxyHKOBHUX CXEM Ta €KCIIEPTHUX CHCTEeM. BapiaHnTu nmporpamMHoi peamizamii
Takux TaOmuub. B3aemui 3B’sa3ku «Tabmuup pimens» ta CLIPS, MoxiuBi
BapiaHTH 3aCTOCYBAaHHS 000X CHUCTEM.

Lecture 6. Moving gases. Classification, design of compressors. Comparison
and scope of the various types of compressors. Calculation and choice such
machines. Multistage compression. Principles of organization. Turbo
compressors. Vacuum pumps; principles, the design and selection.

Creation of ES for choosing type compressor depending on process conditions.
Using the "Tables decisions" for calculating schemes and design expert systems.
Options for program implementation such tables. Reciprocal links "decision
tables" and CLIPS, the possible using of both systems.

Jlexuis 7. IlepemimenHss TBepaux MarepianiB. Buam, ximacudikaiis
MIPOMUCIIOBOTO TPAHCIOPTY. 3arajibHi BIJOMOCTI, XapaKTEPUCTUKH BaHTAXKIB,
Mo TpaHCHOpTyIoThea. Kiacudikaiis TpaHCTOPTHUX MalluH Ta iX BHOIp.
KoHnBeepu: KOHCTpYKIIii, po3paxyHOK 1 BUOip. [IHeBMaTu4yHMiI Ta riApaBIiyHUN
TpancriopT. KoHcTpykiii, po3paxyHok 1 BuOip. EneBaTopu: KOHCTpyKIiii,
pPO3paxyHoOK 1 BUOIp.

3aranpH1 NIAX0AH AJis1 00paHHs KOHKPETHOTO 00JaAHAHHS TaHOTO TUITY.
MinimManbHO HeoOXimuud HaOlp KoHcTpykiid cuctemu CLIPS  mns
nporpamyBaHHs 0a3 3HaHb. [lOpIBHsUIBHMIA aHami3 HMX KOHCTPYKILIM Ta
KOHCTpPYKIIiii MoBH VBA.

Lecture 7. Move solids. Species classification of industrial transport. General
characteristics of goods transported. Classification of transport vehicles and
their choices. Conveyors: design, calculation and choice. Pneumatic and
hydraulic transport. Constructions, calculation and choice. Elevators: design,
calculation and choice.

General approaches for selecting a particular equipment type.

The minimum required set of system designs CLIPS programming knowledge

bases. The comparative analysis of these structures and structures of language
VBA.

Jlexuis 8. BukopucTaHHsS TEIJIOTH 1 TUCKY IOTOKIB TEXHOJIOTTYHHUX CXEM.
Pospaxynok xotmiB-ytuiizaropie (KVY): BmuimB mnapameTpiB MOTOKY Ha
napamMeTpu mnapu, npoayKTuBHICTH KY, BH3HAUE€HHS MOBEPXHI TEIJIOOOMIHY.
l'a3oBi 1 pimuHHI TYpOiHH, pO3paxyHOK iXx moTyxHocTi. [lomyk B Mepexi



[aTepner npomuciosux KY B XTHP.

[IporpamyBanns kom6OiHoBanoi EC (CLIPS 1 VBA) mepexomy Bifg
MPUHIMIIOBOI IO TEXHOJIOT14HO1 cxemu. CuctemaTu3zaiis 0a30BUX €JIEMEHTIB
OPUHIUIIOBUX CXEM XIMIKO-TEXHOJIOTTYHUX BUPOOHMUIITB Ta MOMXIUBUX
peaizalliii TAKUX €JIEeMEHTIB peaIbHUMHU 00JIaTHAHHSIM PI3HOTO THUITY.

Lecture 8. Using heat and pressure of flow process. Calculation of recovery
boilers (RB): the impact of flow parameters on the parameters of steam RB
performance, determining the heat transfer surface. Gas and liquid turbine
calculation of their capacity. Google searching of industrial RB for real
technology.

Programming the combined ES (CLIPS and VBA) to move from
principle to technological scheme. Systematics schematic basic elements of
chemical-engineering industries and its possible implementations with real
equipment units of different types.



