Building Construction 7: Sustainable Design - Test
General Information

Test date:


May 8 2013
Test repetition date: 

May 15 2013
Test format and conditions:
Written midterm test.Duration: 45 minutes. 9 questions (see Test Questions below), 5 minutes each, maximum 10 points per question (maximumscore: 90 points). It is possible to repeat failed (less than 45 points) or missed midterm tests once during the semester. Upon repeated failure, the test can be repeated one more time during the supplementary week (20.-24. of May). In this case, an extra process fee must be paid
Study material resources

Available for download from the BUTE Dept. of Building Constructions website page dedicated to the Sustainable Design course:
http://www.epszerk.bme.hu/index.php?id=C0670
Test Questions

1. Sustainability vs. Energy Consumption
· Three pillars of sustainability

· Definition of sustainability

· Definition of work

· Definition of energy

· Conservation of energy theory

· Types of energy

· Difference between renewable and non-renewable energy sources

· Difference between primary and secondary energy sources

· Difference between energy demand, fuel consumption and primary energy

· Electric losses from primary source to end use

· Green energy sources

· Energy saving tips

2. Sustainable Architecture
· Architectural design guidelines

· Difference between ecological and sustainable architecture

· Ecological architecture – elements and principles
· Compare conventional building operation with ecological building operation

· Ecological guidelines
· Stages of buildings’ lifecycle

· Definition of autonomy
· Green building rating systems – chapters

· Green building rating systems – methodology of rating

· Energy-related performance metrics of sustainability

· Non-energy-related performance metrics of sustainability

· Definition of primary energy
· Definition of equivalent CO2 emission

· Ways to rationalize building construction and operation costs
· Payback calculation

· Life cycle analysis

· Sustainable building – government incentives

3. Building Energy Efficiency

· Directive 2010/31/EU: climate and energy objectives by 2020

· Directive 2010/31/EU: main principles

· Architecture 2030 Challenge: main principles

· Building energy efficiency solutions necessary to meet goals set by the directives

· Energy efficient architecture: design parameters
· Energy efficient architecture: approaches

· Energy efficient MEP system types, general requirements, solutions (highlights)

· Heating and hot water generation: conventional gas boiler vs. condensing gas boiler

· Air-to-air energy recovery: types and operation modes

· Solar collector: types and operation scheme

· Difference between solar collectors and photovoltaic panels

· Heat pumps: operation principle, operation scheme, heat sources, reversible systems

· Low energy lighting: goals and solutions

· Building performance monitoring and control: system components, internal network components

4. Building Energy Analysis - Theory

· Building energy calculation types: stationery method vs. dynamic simulation

· Name some building energy calculation standards that use the stationery calculation method

· Components of the building energy balance equation

· Building energy models (BEM): single thermal block vs. multiple thermal block models

· Definitions: space zone vs. thermal block

· Building energy calculation’s place in the architectural design process

· Definition of the building information model (BIM)

· The differences between BIM and BEM

· BIM-based energy analysis workflow

· Opaque building structures’ geometry and material properties that are relevant for energy analysis

· Transparent openings’ geometry and material properties that are relevant for energy analysis

· The name of some high-end energy simulation programs

· Additional (not architectural) data input necessary for energy simulation

· Factors/effects considered during dynamic building energy simulation

· The name of some energy performance rating standards

· Energy simulation output key values – definitions: heating and cooling demands, unmet load hours, degree days, heat transfer coefficient/resistance, infiltration

· Emitted, supplied and emitted or supplied components of the buildings’ energy balance

· Energy sources: renewable, fossil and secondary fuel types

· Energy targets: heating, cooling, hot water, ventilation fans, lighting and appliances, auxiliary energy

5. Building Energy Analysis - Practical

· How to turn a building information model into a building energy model?
· Difference between space boundaries and thermal block boundaries

· Difference between internal and external thermal block boundaries

· Difference between opaque and transparent thermal block boundaries

· Relevance of thermal block boundary orientation to the energy simulation

· How many different orientation categories are defined for high end building energy simulation?

· Orientation classification of walls that are built directly adjacent to neighboring building
· Export platforms (interoperability file formats) between BIM-software and not BIM-integrated energy analysis software

· Climate data file types

· Climate file contents

· Format and contents of the wind rose diagram

· Principles of solar irradiation analysis

· Principles of thermal bridge simulation, performance data of architectural details

· Operation profile contents

· Typical building systems input data

· Method of primary energy, carbon footprint and fuel cost calculations
· Typical building energy performance simulation report contents
· Difference between the energy balance of an underground parking garage and  the energy balance of an office

· Difference between the characteristics of an internal temperature diagram of a thermostat controlled thermal block and a thermal block with free floating internal environment

· Two typical ways to list project fuel consumption
· Must have and nice-to-have sustainable design software functionality

· Project types that are out of scope for sustainable design experts

· Target projects for sustainable design experts

