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Short description:

An objective of the course is providing the students with theoretical and practical background
of process plants design, as well as rules of rational selection and matching unit operations
into technological process line.

The design process — its objectives, basic steps in designing and retrofitting of the chemical
processes, new process concept. Environmental protection problems — environmental factors
in process design. Safety considerations, safe chemical plants. Application of computers,
computational guidelines, principles of flowsheet simulation. Detailed process creation.
Heuristics for process synthesis. Process control.

Opis:

Description:

Detailed programme’s content:
Lectures:

1. The design process — its objectives, basic steps in designing and retrofitting of the chemical
processes.

2. Creation of the new process concept.

3. Development of base case.

4. Detailed process synthesis using algorithmic methods.

5. Detailed design, equipment sizing, cost estimation, profitability analysis, optimization.

6. Plantwide controllability assessment. Environmental protection problems — environmental factors in
process design.

7. Safety considerations.

8. Design approaches towards safe chemical plants.

10. Application of computers — basic spreadsheets, mathematical packages, process simulators (ASPEN
PLUS, HYSYS, PRO/Il, CHEMCAD), computational guidelines.

11. Principles of flowsheet simulation.

12. Detailed process creation — database preparation, thermophysical property data, role of experiments.
13. Preliminary process synthesis — continuous/batch processing, chemical state of the substance,
synthesis steps — unit operations,synthesis tree.

14. Heuristics for process synthesis.

15. Detailed process flowsheet, process integration, process simulation and pilot plant testing.
Interaction of process design and automatic process control. Profitability analysis.

Tutorials, laboratory and design are directly connected with the lectures

Contact hours:
. full-time studies: 45L, 15T, 30 Lab, 30 Design
. part-time studies: 45L, 15T, 30 Lab, 30 Design
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Number of ECTS credits: 8

Literatura:
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Efekty uczenia sie:

Learning outcomes:

1. Student possesses theoretical and practical background of process plants design
K_WO02+++, K_WO03+++, K_WO04+++, K_WO06++,

K_WO7+++,

K_WO09+++

2. Student can use in practice concept of multilevel design approach — from chemical concept
of the process up till full documentation of

the process project K_U03+++, K_U04++, K_UQ7+++, K_UQ09+++, K_U10+++,

3. Student can use in practical situation heuristic rules concerning selection of optimal process
plant configuration K_U03+++, K_U09+++,

K_U10+++,

K_U13+++, K_U19+++,

4. Student uses literature data, data processing/communication techniques and specialized
calculation/simulation programs in design

works K_UQ3+++,

K_UQ07+++

5. Student understands the necessity of further professional training and the development of
his/her engineering and personal competence
K_KO1+++

Metody i kryteria oceniania:

Assessment methods and assessment criteria:

Method of assessment
credit test, discussion, project work

Przynaleznos¢ do grup przedmiotéw w cyklach:
Element of course groups in various terms:

Opis grupy przedmiotow Cykl pocz. Cykl kon.
Course group description First term Last term
przedmioty obieralne 2023/2024

studia stacjonarne i niestacjonarne
stopieh studiéw — dowolny
kierunek studiéw — dowolny,
semestr dowolny

elective courses

full-time and part-time studies
degree - any

field of study - any
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semester - any
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