PRILOHA P4b k zavéreéné zpravé o iresSeni
rozvojového projektu: Internacionalizace studijnich
programu VSCHT Praha

Internacionalizované studijni kursy

Energy Aspects of Chemical
Technological Processes

a
Process Safety and Reliability
Fakulty chemicko-inzenyrské

V ramci projektu byly vytvoreny dva samostatné kursy uréené pro vyuku
v anglickém jazyce a zaméfené na vysoce aktualni a v mezinarodnim kontextu
znacné€ ocenovanou problematiku bezpeénosti a spolehlivosti chemicko-
technologickych a pribuznych procesti. Blok je tvofen dvéma predméty:
"ENERGY ASPECTS OF CHEMICAL TECHNOLOGICAL PROCESSES" a
"PROCESS SAFETY AND RELIABILITY". Vjukové kursy mohou byt vyudovany
samostatné, napr. v ramci kursti celozivotniho vzdélavani, nebo mohou byt
soucasti standardnich studijnich programi.

Vyukovy kursy poskytnou studentim znalosti o energetickych zdrojich,
bilancovani energie, zdrojich uspor energie a modernich metodach jejich
vyhledavani, energetické integraci procesti a pomocnych procesnich proudech,
tzv. utilitdich. V dalsi ¢asti studenti ziskaji znalosti z oblasti bezpecnosti a
spolehlivosti chemicko-technologickych a pribuznych procesii: zdroje a
vyhledavani rizikovych faktord, legislativni normy tykajici se této oblasti, poucéeni
z vyznamnych pripadt havarii, ¢innost pracovniki pti havarii a po ni atp.

Uvedena problematika, ktera je predmétem vyuky v pravé popsaném bloku
predstavuje velmi vyznamnou soucast inZzenyrského vzdélani pro ty absolventy,
kteti budou hledat uplatnéni v primyslu a jeho fidicich organech. Vyznam
znalosti z oblasti energetickych tspor a bezpecnosti a spolehlivosti procesti velmi
rychle nartista v souvislosti se vstupem Ceské republiky do Evropské unie a z toho
plynouciho ptijimani evropskych pravnich norem. Znalost anglické terminologie
vyplyvajici z vyuky v anglickém jazyce bude pro absolventy vyuky v tomto kursu
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znaénou vyhodou pri kontaktech s odborniky i spravnimi organy v tuzemsku i
zahranidi.

Sylaby obou predmétt a zkusebni otazky jsou uvedeny nize. Vyukovy blok
bude pristupny zajemciim mezi studenty standardnich studijnich programt a
zejména pro studenty v tomto projektu navrhovaného, anglicky vyucovaného
studijniho programu Process Engineering and Management, napt. ve formé
volitelnych predmétl, a dale bude nabizen formou kursti celozivotniho vzdélavani
zajemclim z priamyslové a spravni oblasti.

Pri realizaci kursti bude intenzivné vyuzivan vyukovy software zakoupeny
z prosttedkt projektu: Process Safety Teaching Module a Heat
Integration Teaching Module. Software zahrnuje vyukové moduly:

e presentace prednasky v '"ppt" modulu ve variantich vhodnych pro
bakalarsky, magistersky a doktorsky stupen studia, pro distané¢ni studium
a pro celozivotni vzdélavani,

e material pro tzv. working sessions- tj. seminare, kde se fesi problémy bez
pouziti specialniho softwaru,

e materialy pro tzv. workshopy, tj. pro feSeni rozsahlejsich problémt za
pomoci zakoupeného softwaru,

e doporucena literatura pristupné v knihovné programd.

Zakoupené ucebni moduly jsou v korektni angli¢ting, jsou akreditovany IchemE.

Sylaby vyukovych kursii a doporucena literatura jsou uvedeny nize:

Module 1: ENERGY ASPECTS OF CHEMICAL TECHNOLOGICAL
PROCESSES

Semester :

Module Leaders: V. Vaclavek, A. Novotna - Dept. of Chemical Engineering.
Weekly Load and Assesment: 3/1/0 Ex.

Credit: 5

Module content:
1. Energy resources, consumption and savings.
Mass and enthalpy balance computations of complex processes.
Role of energy at chemical processes. "Onion" model.
Process hot and cold streams. Composite curves.
Pinch and threshold problems. Energy target.
Utilities. Grand-composite curves. Utility pinch.
Area target. Heat exchanger network. Economy supertarget.
Process retrofit. Integration of a separator, engine and heat pump to a
process.
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9. Process utility system. Fuel. Compressed air. Inert gases. Water
preparation. Thermal fluid systems.

10. Steam generation and distribution. Combined heat and power.

11. Electricity. Air and water cooling. Refrigeration.

12. Exergy (available energy), its balance and performance.

13. Avoiding irreversibilities at separators and reactors.

14. Survey of short and long term measures for energy savings. Case studies.

Literature:

1) Linhoff et al.: User Guide on Process Integration for the Efficient Use of
Energy. The Institution of Chemical Engineers, Rugby, England 1984.

2) Broughton J. a kol.: Process Utility Systems. Introduction to design,
operation and maintenance. Published by Institution of Chemical
Engineers, Rugby, 1994.

Module 2: PROCESS SAFETY AND RELIABILITY

Semester :

Module leader: A. Novotna, V.Vaclavek - Dept. of Chemical Engineering
Weekly Load and Assesment: 2/1/0 Ex.

Credit: 4

Module content:
1. Nature of the accident process. Acceptable risk.

Accident and loss statistics. Significant disasters.

Toxicology. Models of dose—response curves. Threshold limit values.
Industrial hygiene. Identification, evaluation, control.

Flow of liquids and vapours through holes and pipes. Flushing liquids.
Toxic release and dispersion models.

Fires and explosions. Flammability characteristics. Ignition and oxidation.
Detonations and deflagrations. Confined explosions.

Fire and explosion prevention. Inerting. Controlling static electricity.
Ventilation. Sprinkler system.
10. Relief concepts and sizing.
11. Hazard and operability studies (HAZOP)
12. Probability theory of failures for elements and systems.
13. Risk assessment. Event and fault trees.
14. Human error function. Learning from accidents.
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Literature:

1) Crowl D.A., Louvar J.F.: Chemical process safety: Fundamentals with
applications. Prentice Hall, Englewood Cliffs, N.J. 1990.
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