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MJ2509 Energy in the built envi-
ronment 9.0 credits

Energi i den byggda miljon

This is a translation of the Swedish, legally binding, course syllabus.

If the course is discontinued, students may request to be examined during the following two
academic years

Establishment

On 15/10/2021, the Dean of the ITM School has decided to establish this official course
syllabus to apply from autumn term 2022 (registration number M-2020-2014).

Grading scale
A,B,C,D,E, FX,F

Education cycle

Second cycle

Main field of study

Mechanical Engineering

Specific prerequisites

MJ1112 Applied thermodynamics, 9 credits
SG1220 Fluid Mechanics for Engineers, 6 credits
MJ1401 Heat Transfer, 6 credits

Course syllabus for MJ2509 valid from Autumn 22, edition 2 Page 1 of 3



Language of instruction

The language of instruction is specified in the course offering information in the course
catalogue.

Intended learning outcomes
After passing the course, the student should be able to

1. Describe the role of buildings in cities, the needs that buildings have and the technical
systems that can be used to meet these needs.

2. Demonstrate proficiency to independently estimate/calculate performance of buildings
and their technical systems.

3. Explain function and behaviour of components and systems when inspecting real systems.

Course contents

The course intends to provide the students with relevant knowledge of the driving forces
for energy in the built the environment. The course first discusses the role of the buildings
and the cities, why it is one of the most important aspects to reach a sustainable future

with a holistic approach to the built environment. The needs of the building are introduced
and what these are influenced by (e.g. thermal comfort, air quality, heating and cooling
loads). The effect of how these needs are related to climate impact are covered. Thereafter,
sustainable buildings and relevant concepts are introduced and discussed for certification of
buildings. The first part also studies the building from the perspective of the city, what are
the consequences and the advantages, can one utilise the energy more efficient by means of
nearby buildings, can they make use of one another?

The other part of the course focuses on the energy systems in buildings, with special em-
phasis on understanding of system properties and performance. This part of the course
introduces requirements of thermal comfort and indoor air quality, supply of these through
the technical systems (different types of distribution systems and production sites). Since
the requirements of the building now are known, the expected annual energy and peak effect
requirements will be examined (through study of energy transport through the different
parts of the building). The student will be aware of the effect of the design of the building
(e.g. windows, walls) and how it can change the energy requirements in buildings.

The third part of the course then focuses on production (energy transformation) units
that are used to meet the energy requirements. Special focus is on solar energy systems
and mechanical heat pump and cooling systems, but other types of production units are
also briefly discussed (e.g. boilers, district heating and cooling systems). Furthermore be
discussed how the design and the dimensioning of these units can influence the general
performance of the building.

The final segment of the course will focus on the distribution systems of the building, i.e. the
systems that are used to move the energy that is converted in the production units to the
different zones of the building, where the needs are. Fluid and air borne systems are treated
in this section. Furthermore, storing of heat is an integrated part of fluid borne systems,
which is especially important when renewable energy sources are used in the building. Their
function will be introduced. Large-scale supply systems in the form of district heating and
cooling will also finally be discussed.
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Examination

« INL1 - Home Assignments, 3.0 credits, grading scale: P, F

« KON1 - Partial exam, - credits, grading scale: P, F

« KON2 - Partial exam, - credits, grading scale: P, F

» LAB1 - Lab exercise, 1.0 credits, grading scale: P, F

« TEN1 - Written exam, 5.0 credits, grading scale: A, B, C, D, E, FX, F
Based on recommendation from KTH’s coordinator for disabilities, the examiner will decide

how to adapt an examination for students with documented disability.

The examiner may apply another examination format when re-examining individual stu-
dents.

Passing grade (E) can be awarded for TEN1 if KON1 and KON2 are passed.

Other requirements for final grade

Approved written individual examination (TEN1), approved home assignments (OVN1,
OVN2), and approved Laboratory Exercises (LAB1).Two voluntary quizzes (KON1, KON2)
are arranged during the course, the results of which may be credited at the examination

(TEN1). Passed on both quizzes (KON1, KON2) of a course round gives a passing grade (grade
E) on the exam (TEN1).

Ethical approach

« All members of a group are responsible for the group's work.

« In any assessment, every student shall honestly disclose any help received and sources
used.

« In an oral assessment, every student shall be able to present and answer questions about
the entire assignment and solution.
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