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BIM and Energy
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Development process included several steps:
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Learning outcomes are attributed to individual
educational components and to programmes at
awhole.

Learning outcomes are specified in three
categories — as knowledge, skills and
competence. This signals that qualifications —in
different combinations — capture a broad scope
of learning outcomes, including theoretical
knowledge, practical and technical skills, and
social competences where the ability to work
with others will be crucial.

Users’Guide, E. C. T. S. "Luxembourg: Publications Office of the
European Union." DOI 10 (2015): 87192.

Krathwohl, D. R. (2002). A revision of Bloom's taxonomy: An overview.

Theory into practice, 41(4), 212-218. lida Hokkanen 2015:
https://www.slideshare.net/lidaHokkanen/bloom-taxonomy-action-

verbs-and-activities

= Approach: Blooms taxonomy is the most often used

frequent tool while developing learning outcomes
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WORKING METHOD:

LEARNING OUTCOMES FOR MANAGEMENT OF ENERGY EFFICIENCY IN BIM PROCESS
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» Client & Clients advisors

= Architectural design roles

= Structural design roles

= Building services design roles
= Construction work roles

= Maintenance work roles
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Required knowledge, skills and competences for the
different roles in design, building and maintenance

processes — defined in process stages
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Example
of S-K-C

Skills

Excellent BIM domain
skills in using BIM
authoring software
and BIM compatible
simulation tools such
as skills in using
TEKLA Structures
and TEKLA Structural
Designer.
Skillz in deing
assesament and
simulations regarding
+ safety
+  senvice life
and building
physics
+  building
structures
related life
cycle cost
+  building
structures
related
environmental
performance
+  overall

Knowledge

Excellent knowledge
about national
guidelines for building
information modelling
(COBIM, especially
COBIM S5, 7,10 +
Appendix for Part 5).

Comprehensive
knowledge about BIM
terminology and
definitions
Knowledge about the
aspects of building
performance and
impacts (financial and
environmental) and
related indicators and
benchmarks, labels
and certificates
Understanding about
the feasibility with the
help of different kinds
of concept solutions
Knowledge about the
effect of structural
solutions on energy
performance and

Competence

Competence to use
knowledge and skills

to support target
setting by preparing
preliminary
altematives for the
structural systems
and by assessing
effects on energy and
building performance
to prepare the
structural engineers
domain model with
the help of architect’s
reference model and
considering all needs
for compatibility and
by considering the set
performance targets
to check the validity of
the model and the
compatibility of
domain models

to prepare the model /

digital data to make
(BIM-compatible)

Learning outcomes

Proven ability based
on exams

+  about good
theoretical
knowledge in
structural
design and
overall design
principles for
safe and
energy-
efficient
buildings

Proven ability based
on demonstration

+  about the skills
in using the
structural
engineers’
domain
software and
all needed
assessment
and
simulations

analyses
Skills for BIM-based
collaboration such as
with the help of CAVE
{computer aided
virtual environment)
and Big Room
working

Skills in using
visualizsation tools and
preparnng technical
visualization images
to enable good

TN PO T T S T

altermnative p;tential
solutiong to fulfil the
set targets.

Knowledge about the
potentials of different
assessment,
calculation and
optimisation tools
Understanding about
BIM-based design of
elements such as
slabs, walls and
frameworks

support the tuftiiment
of the set targets

* fto support the
preparing of the digital
(BIM-linked) building
specification to reflect
owners quality and
performance
requirements

+ to support successful
element design by
providing knowledge
about design targets

HavisWorks - Tor
quality assurance

Skillz in using project
rata mananscmeant

different design
domains in general
and especially in

in terms of Agﬂ%mg;qglm

owner/project
manager, building
authorities.

Proven ability based
on demonstration

¢« about the skills
in doing
performance
analyses, and
improvements
and in
selecting the
best solutions
among
structural
system

tematives




Example
of LO’s

LO3

Learner is able to prepare BIM execution plan and explain essential
aspects in setting strategic and project targets.

3.1

Explain the importance and illustrate processes of collecting
expectations and setting targets for building spaces, indoor environment
and energy performance.

3.2

Explain the importance and illustrate processes of decision making with
regard to the choice of building location, whether and when to renovate
or build new.

3.3

Explain owners’ strategic target setting processes to guide energy and
performance requirement setting in business cases.

3.4

Explain how to identify most suitable organizational structure and range
of consultants to be engaged for the project to reach the set targets and
goals.

3.5

Explain and illustrate BIM process and related technologies especially in
preparing the project plan based on owner’s BIM strategy.

3.6

Describe the decision-making process about the use of BIM and
defining modelling uses.

3.7

Demonstrate how to make process maps for the selected BIM uses and
set information exchange requirements.

3.8

Explain how to define resources needed for design and defining
competence requirements for designers and engineers.

3.9

Give examples how to formulate a clear definition of the BIM and EE
related tasks, responsibilities and obligations to each party and
implement them in calling for tenders, negotiations and agreements.

1 1 o o | T - I S [ P




Example
of LO’s

LO4

Learner is able to implement energy performance, building
performance and sustainability targets into design process.

4.1

Apply the set performance targets related to architectural design
into BIM-based design process.

4.2

Implement passive house design strategies for architectural
design.

4.3

Point out essential issues related to consideration of the effect of

position, orientation, volume and space design, and main product
type selections on energy performance and building performance.

4.4

Explain about the principles of sustainable internal layout and
flexible floorplan.

4.5

Consider options of renewable energy in architectural design and
optimize its potentials.

4.6

Perform energy analyses, life cycle assessments (LCA) and life
cycle cost analyses (LCC).

4.7

Produce, simulate and analyze what if scenarios for different
energy efficient design alternatives and make feasibility studies
based on the domain knowledge.




Example
of LO’s

LO4

Learner is able to implement energy performance, building
performance and sustainability targets into design process.

4.1

Apply the set performance targets related to structural design into BIM-
based design process.

4.2

Implement passive design strategies for structural design.

4.3

Point out essential issues and take into consideration of the effects of air-
tightness, insulation, thermal bridges, characteristics of windows and
shading on energy performance and building performance.

4.4

Create different design concepts (flexible, modular, easily maintainable
and recyclable structural solutions) and make feasibility studies based on
the domain knowledge.

4.5

Use relevant methods to compare alternatives and iterate structural design
with regard to engineering issues and structural physics, moisture physics.

4.6

Discuss and assess the effect of main building materials and main product
type selections on energy performance and building performance to fulfil
the set targets.

4.7

Produce, simulate and analyze what if scenarios for different energy
efficient design alternatives and make feasibility studies based on the
domain knowledge.

4.8

Present and visualize the results of analyses, calculation, simulations and
assessments.




Example
of LO’s

LOS5

Learner is able to produce BIM models with accurate and
required content for different uses and phases of a building
project.

Prepare the HVAC/MEP engineer’'s domain model on the basis of

5.1 |set targets and definitions given in architect’'s domain model.
Create and update digital (BIM-linked) building specification with
material and dimensional information to reflect owner’s quality and

5.2 |performance requirements.

Explain essential issues of the needs of initial information and the

5.3 |potentials of different inventory surveys in refurbishment projects.
Support the process resulting in the publication of the merged model

5.4 |[(As-Designed) together with all needed information.

Prepare/assist information needed for specific use cases such as

5.5 [bill of quantities.

5.6 [Prepare/assist the domain model for simulation and assessment.
Prepare/assist models and information for planning authority and in

5.7 [required data format.

Prepare/assist models and information for procurement and

5.8 |construction.

Prepare models to fulfil quality and information requirements for

5.9 |quality control and assurance processes in construction.

Prepare models based on data and information requirements of
5.10|sustainable care and maintenance processes.

Prepare information for As-Built Models and Maintenance model for
5.11]utilization of client and building management.

Prepare/assist in the digital formulation of care maintenance




Example
of LO’s

Learner is able to use different relevant software and interfaces
LO8|between relevant software.

8.1 |Use digital construction management tools and systems.

8.2 |Create combination model and use model checking tools for clash detection.
8.3 |Use different tools for BIM-based collaborative working.

8.4 |Use tools for information take-offs from the models.

8.9 |Use tools for 4D and BIM based site management plan.
8.6 |Use BIM viewers with tablet devices.
8.7 |Use project data and file management systems.

Bl |Oh| v
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Example
of LO’s

LOS

Learner is able to implement energy performance, building
performance and sustainability targets into operation and
maintenance.

5.1

Use BIM-compatible maintenance manual to operate buildings according
to targets both in terms of comfort and energy efficiency.

5.2

Analyze building performance by comparing energy and indoor climate
simulations to actual consumption.

5.3

Utilize energy analyses in case of malfunctions and in resolving their
causes and comparing repair options.

5.4

Update energy targets of the building by calibrated energy analyses taking
into account changes in the operation.

5.5

Collect and use customer feedback and define different principles of
continuous improvement and influencing techniques.

5.6

Explain and give examples how to use monitored digital operational data in
continuous energy and performance management
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HOW TO USE LO'S —
MULTIPLE POSSIBILITIES

Certified In-house

LO’s for Education BIM EE

professional training maturity Univi? » summer
trainings courses matrix ersfiies schools
Education LO's for
LOs for LO’s for e defining
training education of Applied Vocational
T E— education

. LO’s for
LO’s for courses for
procure- BIM
ment authoring
tools

Qualification Continues

and education

accreditation COUrsSes
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platform

services
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