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1. Unique International Cooperation
2. Global Relevance
3. Importance of Energy Efficiency and Comfort in  

Sustainable Buildings
4. Sustainability Issues 
5. Examples of Applications of new technologies
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Energy producing 
built environment
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Time line
2000

Bldng envelope & 
components

Bldng heating needs
 

1980 2020

Energy use for 
heating and cooling

Overall building 
energy performance
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Principle
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Energy 
needs

Energy 
use 

Product 
characteristics

EP
From product standards to 
overall energy use
incl. technical building systems

Product is not longer evaluated 
as a product but as 
part of a system

Maintain the links between 
product testing and system 
evaluation

EP: Building Overall Energy Performance
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Today: think pyramid 

Boundary conditions

EP

Building energy needs 
and system energy losses

Com
m

on term
s, definitions and sym

bols

Component input data

EP expressions

EP aggregation

Boundaries, classification

Collect all energy elements

Holistic 
Approach
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    OUR GOAL
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Can we make a difference?

•Yes
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How do we engage and motivate Environmental Sustainability?
How do we improve Energy performance?
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  Round wheels are already in the 
wagon and doing nothing only 

increases the load! 
The Round Wheels of today are the 

Square Wheels of tomorrow 
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View from Front of Wagon
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View from the Back of the Wagon
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Sustainability
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• To keep going
• Run on its own without additional inputs
• “green”
• Low energy
• Low carbon footprint
• “giving back”– energy resource, water usage– taking wastewater for an irrigation 

system, etc.
• No unexpected costs
• Able to fix 
• Renewable
• Re-inventable– may come a time it needs to be redone; may need to be disposed of 

(recycled/deconstructed)
• Adjust with changes– with new needs don’t need to buy a new one (e.g. new cell 

phone)
• Human element– ergonomics– not ruining someone else’s life (e.g. child labor; old 

computers in people’s backyards)
• Human leadership component
• Multi- functional
• Learning in the building and also from the building– green building as an 

opportunity to learn and also have a more eco-friendly building
• accountability
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         Sustainable Design 
Cycle

Specification 
Development

Detailed 
Design 

Delivery

Service
Maintenance

Redesign
Retirement

Problem Identification

Conceptual
Design 

STAKEHOLDERS

Needs Assessment
User Analysis Observation
Brainstorming   Research 

User Training  Prototyping
Field Testing  Scenarios

Usability Testing…
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Rationale
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Energy needs
Energy sources
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People in 
the US on 
average are 
living as 
though we 
have 5 
earths

More people 
across the 
globe want 
US standard 
of living

Slide 21Friday, July 28, 2017
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Population Energy Use

Red = United States
Blue = Rest of world

Why sustainability?

Equity over time

Consumption rates 
match production rates

Consumption rates that 
do not exhaust 

resources 
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Why does energy use vary?

1. Building Design
2. Services Design & Performance
3. Occupants behavior

Energy Efficiency
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 > 80 credits

60–79 credits

50–59 credits

40–49 credits

GPRS has four levels of 
Certification:

24Friday, July 28, 2017
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Two examples of 
energy certificates including 

numerical indicator and ranking
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Net Zero Energy, Ningbo, 
China
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 First Net Zero Energy Building, Cset, Ningbo, China
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Rooftop Solar Cooling with absorption 
Chillers, In Commercial Building in 

Japan
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Air Distribution in Living Environment
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What is Green Building
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What can we use to balance the whole Building
Passive Systems - Free - Maximize
• Fabric
• Thermal mass - heat store heat regulation
• Insulation preventing heat loss
• Natural ventilation
• Daylight - lighting and solar gain
Active Systems - Energy/CO2 input - Minimize
• Heating
• Artificial light
• Ventilation
• Cooling

Renewable energy should helps
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Average Savings of 
Green Buildings

ENERGY
SAVINGS
30%

CARBON
SAVINGS
35%

WATER
USE

SAVINGS
30-50%

WASTE
COST

SAVINGS
50-90%

Benefits of Green Building

Air Quality:  Green Building and Community Planning, Judith Auer Shaw, Ph.D., AICP, PP

37
Friday, July 28, 2017
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Sustainable Site, Accessibility  and EcologyCategory 1

Energy  Efficiency Category 2

Water  Efficiency Category 3

Materials & Resources Category 4

Indoor Environmental Quality Category 5

Management Category 6

Innovation and and Added ValueCategory 7

38Friday, July 28, 2017
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Green ICT Goals

Reducing the 
use of 

hazardous 
materials

Maximizing 
energy 

efficiency during 
the product's 
lifetime, and

Promoting 
recyclability or 

biodegradability 
of defunct 

products and 
factory waste. 

Use of ICT 
technologies 

with reducing all 
resources

40Friday, July 28, 2017
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First set of 
key ISO standards published (1)

Few hundred terms, 

definitions, symbols, ..
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First set of 
key standards published (2)
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°C°C

EP
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First set of
key ISO standards published (3)
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Under construction
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• In collaboration with other international initiatives 
(2014-2017):

• Overarching modular structure
– With standards (in total > hundred) for individual 

systems and components

Climatic data

Operating 
conditions

Building and 
building 
elements

Assessment 
boundaries

Overall EP 
balance

Ways to 
express EP

Heating 
systems

Cooling 
systems

Lighting and  
lighting 
systems

Ventilation 
systems

Domestic Hot 
Water 
systems

Building 
automation & 
ControlEtc.

Etc.

Etc.

ISO 52000  
ISO 52001
ISO 52003
ISO 52004
ISO 52005
ISO 52006
ISO 52007
ISO 52008
ISO 52009
ISO 52010
…
ISO 52143
ISO 52144
ISO 52145
ISO 52146
ISO 52147
ISO 52148
ISO 52149
ISO 52150
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Many aspects involved

EP on site

EP district

EP national
Nearly Zero Energy Buildings

Existing 

building 

stock

ISO 52000  
ISO 52001
ISO 52003
ISO 52004
ISO 52005
ISO 52006
ISO 52007
ISO 52008
ISO 52009
ISO 52010
ISO 52011
ISO 52012
ISO 52013
…
ISO 52143
ISO 52144
ISO 52145
ISO 52146
ISO 52147
ISO 52148
ISO 52149
ISO 52150
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ISO  52000-2
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Just some 

pictures 

left over
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Framework of the schedule and condition for building energy 
calculation in ISO DIS 18523-1 (non-residential)
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Framework of the daily schedule (normative)
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Framework of the schedule and condition for building energy 
calculation  in ISO DIS 18523-1 (non-residential)
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Category of building (normative)  For the conformity with 52000-1, this table 
shall be moved to an informative annex! 
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Biomass

Wind Energy

Geothermal Energy

Hydropower

Concentrating Solar Power
632 099

Economic Potential TWh/y
(Demand 2050  4000 TWh/y) 447

432

414
402

PV

218
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What next
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Energy, Buildings and the Environment

CO2

CO

NOx

VOC
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       Energy Flows To and From Buildings
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Code benefits and challenges
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Building envelope
Local climate plays a role in the energy code 
requirements for the material selection and 
techniques used to construct the building 
envelope. Code requirements specify the 
insulation levels in the floor, ceiling, and 
walls and are intended to seal the building 
against air leakage and moisture migration. 
The defined energy-efficiency levels of doors 
and windows take into consideration heat 
loss and gain, depending on whether 
heating or cooling of the building is the 
predominant concern, and daylighting. 
Designers and contractors must make sure 
that the building materials and installation 
are completed as specified for the building to 
comply with the code.
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Heating, ventilating, and cooling
HVAC systems are composed of
equipment that creates conditioned air
or tempered liquid, conveys air or liquid
through passageways (ducts and plenums)
or pipes, and automatically regulates the
amount to be conveyed via recirculation
or exhausting. HVAC system efficiency can 
be improved by adding equipment that can 
convert delivered gas or electric
power efficiently or by using economizers, 
which allow the automatic use of outside 
air or allow users to regulate space
conditions. Energy codes provide minimum 
criteria for the size of HVAC systems and 
equipment, taking into consideration
the energy demands of the building space.
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Lighting and electrical
Energy efficiency for lighting is gained
by using efficient sources of illumination,
considering the number and location
of lights throughout the space, and
considering the control systems for
appropriate operation. The energy codes
provide minimum criteria to provide 
effective lighting control.
Motor and transformer efficiency is also 
covered in this area
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Needed Energy Satandards
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 2014(طقف ديربت) ةفرغلا ءاوه فيكمل جذومن
 

ك هبسن تايوتسم
هقاطلا هءاف

رغلا ءاوه فيكمل ةقاطلا ةءافك ةبسن
(لصفنملا) ةف

A 12 ىواست وأ نم ىلعأ
B 12 نم لقأو 11.5 ىواست وأ نم ىلعأ
C 11.5 نم لقأو 11 ىواست وأ نم ىلعأ
D 11 نم لقأو 10.5 ىواست وأ نم ىلعأ
E 10.5 نم لقأو 10 ىواست وأ نم ىلعأ
F 10 نم لقأو 9.5 ىواست وأ نم ىلعأ
G 9.5 نم لقأو 9 ىواست وأ نم ىلعأ

Egypt -2014
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Problems with hydroelectric

• Location = unused rivers are in extreme 
north or low population areas

• Competition with recreational uses and 
environmental concerns

• Hard to build dams in populated river valleys
• Siltation of dams – limited life.

Friday, July 28, 2017 65
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Tidal power anywhere

1. No dam – but a turbine.

Problems:

1. Corrosion

2. Navigation

3. Appearance

4. Amount of energy available is 
low

5. Best tides are near poles – 
away from people.
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Wind Power = wind farms

Banning Pass

Friday, July 28, 2017 67



The 8th International Conference on Compressors and 

Refrigeration, 2017
Netherlands = coastal development
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England = off shore
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Wind energy problems

• Location – near population center
• Bird migration – 
• Visual
• Must be coupled with other sources of electricity. 

(intermittent supply)
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Solar farm = big solar plants
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Egypt plan  100 MW Solar
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A parabolic trough solar thermal power plant in eastern Spain; Egypt is planning to 
generate 100MW of electricity from a solar power plant .The first solar plant at El-
Koraymat, south of Cairo, which is expected to be finished later this year and will 
produce 20MW of solar power alongside 120MW of conventional natural gas power. The 
Egyptian Electricity Ministry has unveiled plans to build a new $700m 100MW solar 
power plant at Kom Ombo between 2012 and 2017 that should further establish the 
country as one of the leading developers of utility-scale solar plants. 
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At focal point = heat liquid – steam to turn turbine
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‘hard’ vs ‘soft’ energy paths

Hard =

1. Big plants

2. Centralized production

Soft = 

1. Decentralized

2.  units per household
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power on roof. Solar panels 
for heat and electricity.
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Solar electricity generation
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It is very gratifying to find some one 
that silently  appreciates your efforts 
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The End
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QUESTIONS !!
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Yes   ……. I have two hands


