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PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. | Thermodynamics, combustion and boilers, heat transfer
2. | Environmental protection issues, waste management

SUBJECT OBJECTIVES

Project Seminar

15

25

Zaliczenie

0,76

Introduction to classification and general characteristics of biomass and biowaste as fuel acquainted with the
C1 | processes of biomass preparation for energy production. Familiarization with the technologies of energy production

from biomass and biofuels.

C2 | Development skills of characterizing biofuels for the power energy sector.
C3 | Acquisition of skills for biomass boiler balance calculation and evaluation of biomass furnaces.

SUBJECT LEARNING OUTCOMES

relating to knowledge:

Describe the general classification of biomass and characterize their fundamental properties and analytical

Description of the mechanisms of combustion of biomass and list the main systems of combustion and

PEU_W01 methods for their determination
PEU_WO02 . .

- pretreatment of biomass and biowaste
PEU_WO03
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Identify and characterize the main technologies of biomass co-firing with conventional solid fuels



relating to skills:
Identify and characterize the main parameters and processes characterizing biofuels for the power energy

PEU_UO1
sector.
PEU_UO02 | Perform balance calculations of biomass boiler, with combustion chamber, — depends on type of biomass.
PROGRAMME CONTENT
Numb
Form of classes - lecture ec:f
hours
Wy1-3 State of art for energy production from biomass. The potential of biomass, biomass types, definition | 6
of basic physical-chemical properties of biomass; power plant technical limitations resulting from
biomass properties. Analytical methods of biomass characterization as a fuel.
Wy4-6 Energy fuel production from biomass formed by the mechanical and thermal pretreatment: drying, 6
pelletizing, grinding, torrefaction and pyrolysis, fermentation,
Wy7-9 Combustion of biomass. Small, medium and large capacity power units using biomass. Types of 6
furnaces depending on the boiler capacity, co-firing technique - advantages and disadvantages in
power boilers. Transport system of biomass and its storage.
Wy10-14 | The current state of the environment and reasons for searching for new energy sources. Causes and | 10
sources of waste generation in technological processes. Polish and EU policy on waste management.
Legal, environmental and technological aspects of the use of alternative fuels, solid and liquid bio-
waste. Preparation, processing and management of alternative fuels. Circular economy.
Wy15 Colloquium. 2
Suma godzin
Numb
er
laboratory of
hours
Lal-5 Characterization of alternative fuels, preparation for testing, sample averaging, grinding. 9
Determining the content of chlorine, mercury and calorific value, classifying fuels in accordance with
CEN standards, and determining the share of the biogenic part.
La6-8 Analysis of thermal and pretreatment of biomass and utilization under combustion processes: 6
drying , torrefaction, combustion with the flue gas analysis.
Suma godzin 15
Numb
. er
project of
hours
Pr1-2 Calculation of different type biomass composition with LHV for different moisture content 3
Pr3-4 Balance calculation of biomass combustion in stoichiometric condition. 4
Pr5-6 Thermal balance calculation of selected biomass furnace, calculation of combustion efficiency. 4
Pr7-8 Design of combustion chamber fired with biomass. 4
Suma godzin 15
TEACHING TOOLS USED
N1 Traditional lecture using multimedia presentation
N2 Individual work - self-study and exam preparation
N3 Discussion of laboratory tasks, individual work - preparation for laboratory
N4 Conceptual design and discussion of solutions for calculations.
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT
Evaluation Educational effect number Way of evaluating educational effect achievement

Strona -2-



(F— forming (during
semester),

C- concluding (at
semester end)

c1 PEU_WO01-W03 Colloquium.
F1 PEU_UO1 Evaluation of reports. P=(F1+F2+...4+Fn)/n
o PEU_UO02 Evaluation of final project and discussion in the field

of biomass technology.
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