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Time line
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AT,

I&O Unique international cooperation

2000 2010 2020
* ® ® 2 ) ®
CEN/TC 89, Thermal performance of buildings and building components }

-

ISO/TC 163, Thermal performance and energy use in the built environment

ISO JOINT WORKING GROUP
Energy Performance of Buildings using holistic
approach (ISO/TC 163/WG 4)

ISO/TC 205, Building environment design
Y

ASHRAE standards
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Principle

EP: Building Overall Energy Performance

Energy
use

Energy
needs

Product
characteristics

From product standardsto » R

overall energy use *

incl. technical building systems y

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

P ey

Maintain the links between 8
product testing and system &
evaluation Slide 6
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Today think
pyramld

Boundaries, classification\

___________________________________________

———————————————————————————————————————————

Collect all energy elements

and system energy losses

__________________________________________________________________

o
g N @
Building energy needs %
' \ o
__________________________________________________________________ »

Component input data

____________________________________________________________________________

Boundary conditions SyStem IC
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x5y First set of
I&O key ISO standards published (1)

ISO/TR 16344:2012

Energy performance of buildings -- Common
terms, definitions and symbols for the

overall energy performance rating and
certification

2.1.56

ems in a building

4y performance of a building
calculated or measured amount of weighted net delivered energy actually
needs associated with a standardised use of a building, which may includ
cooling, ventilation, domestic hot water and lighting

: - . b 2.1.59

The Start|ng p0|nt o v energy rating
BN o evaluation of the BHe

& use of energy carriers
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First set of
key standards published (2)

1SO 16346:2013

Energy performance of buildings --
Assessment of overall energy performance
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ISO

52 key |ISO standards published (3)

1ISO 16343:2013

Energy performance of buildings -- Methods
for expressing energy performance and for

energy certification of buildings

Enerqgy certificate

Building Energy Performance

Space to make reference to the
energy certification procedure usad

z =
g 3
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130
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Building Energy Quotient

Promoting the Value of Energy
Efficiency in the Real Estate Market

EEEEEEEEEEEEEEEEEEEEE

Building
AT

Jy certificate

Building Energy Performance

Very energy sficlent
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e | calculated

120 KWhim™a
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Under construction

 Overarching modular EP assessment

— With standards (eventually > hundred) for overarching

aspects, individual systems and components

&

— In collaboration with other international initiatives (2014-2017, "«)'lll;’;\&

CUE,

P
Assessment Building and Heating Cooling Etc.
boundarles building systems @\{} systems

<5 elements AN -
E NPy
Overall EP 35— lat Lighting and
balance o ) Ventilation | H1ghting Etc.

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 52014, ISO 52015, 1ISO 52016,
ISO 52017, ISO 52018, I1ISO 52019, ISO 52020, ISO 52021, 1SO 52022, I1SO 52023, ISO 52024,
ISO 52025, ISO 52026, 1ISO 52027, ISO 52028, ISO 52029, 1SO 52030, ISO 52031, ISO 52032,
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AT,

ISO Many aspects involved (2)

*'-..I"..-"

O 000
0 5200
— oS o o [T O 5200
‘ i ;fw 1 N Sy > O 0]0
e = 0 52006
' ' 0 5200
O D06
> O 009
National 0 52010
EP Bundlng O 520
District O 520
O 0
0 /
« ...Primary energy use.. N v
* ...Renewable energy produced on site... A /
« ...Energy producing buildings... 0 A6
» ...Energy neutral built environment... 0) /
- ...Etc. O 40
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Content

Prof. Dr.Essam E. Khalil:

5.Global relevance
6.Importance of energy efficient and comf
buildings

/.Examples new technologies
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OUR GOAL

Our Task is to keep these
lungs full with fresh air and
comfortable by removing
excessive humidity and to
provide adeqguate amount off
air at the conditions in
whiich for healtth humans the
lungs, and frequently the
heart and lungs, are able to
sufficiently oxygenate the
blood and body tissue.
Offten, the ability to excrete
CO2 as well.

Tuesday, 18 March 2014 Slide 15
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an we make a difference?

"\
Yes

Tuesday, 18 March 2014 16
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Air Distribution in Living Environment

Tuesday, March 18, 2014 17
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What i1s Green Building

Alternative energy source Bullding with trees
" for electricity - Photovoltaic shaded on east
E LW panel on the south side and west x\

R Y

S Metallight
Low flow and duel colored roofing
flush toclets
Energy efficien
Duct work sealed low E windows ’ P
with mastic | |/ ol

and glass
High quality . Ao—
Insulation Light colored exterior walls

and sealing '\ = P 7 \ >

Minimal
carpet use

Alternative energy source

Carbon monoxide Solar Panel - water heater g

alarm el
/M
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Large
overhang
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“voc* ~ : Central Safe Room 1 i
ﬂégf?t:;e;:d\glcm A%ﬁgg;gﬁ dehumidification Propelly sized Central Native plantings Coloctice
light fixtures system cchanicals  Vacuum system

Tuesday, March 18, 2014
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passive solar heating;
passive cooling;

“hatural ventilation:
daylight

Renewable
Energy (R.E.) E
R.E.

contribution
in primary

R
/ emissions

building part part Trans-
—o S form- Primary

| \ / ation energy
ey

Electricity for other uses
\ ! [

internal system
gains losses
‘ | i i

1ISO 23045 kb__i_._; form.

@ generated tion

energy
[1] is the energy needed to fulfil the user's requirements for heating, lighting, cooling etc, accordnng to \_/‘els that are
specified for the purposes of the calculation.
Key to symbols [2] is the "natural" energy gains — passive solar, ventilation cooling, delighting, etc. together with int ains (occupants,
lighting, electrical equipment, etc) these “gains” reduce energy demand in winter season but increase energy demand in
. summer season
% electricity [3] is the building's net energy use, obtained from ref.[1] and [2] along with the characteristics of the building itself. (in winter
season [2] is lower than [1] but in summer [2]is greater than [1] )
[4] is the delivered energy, represented separately for each energy carrier, inclusive of auxiliary energy, used by heating,
3 ' gas, oil, coal, biomass, etc. cooling, ventilation, hot water and lighting systems, taking into account renewable energy sources and co-generation.
This may be expressed in energy units or in units of the energyware (kg, m3, kWh, etc).
[5] is renewable energy produced on the building premises.
[6] is generated energy, produced on the premises and exported to the market; this can include part of [5].
= J— heat, cold [7] represents the primary energy usage or the CO2 emissions associated with the building.
— [8] represents the primary energy or emissions associated with on-site generation that is used on-site and so is not

subtracted from [7].
[9] represents the primary energy or CO2 saving associated with exported energy, which is subtracted from [7]. 19

Tuesday, March 18, 2014
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What can we use to balance the whole
Passive Systems - Free - Maximize

* Fabric
« Thermal mass - heat store heat regulation
* Insulation preventing heat loss

* Natural ventilation
Daylight - lighting and solar gain

Actlve Systems - Energy/CO2 input - Minimize
* Heating

* Artificial light
« Ventilation
Cooling

Renewable energy should helps

Tuesday, 18 March 2014
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AT,

ISO Benefits of Green Building

*'-..I"..-"

Average Savings of
Green Buildings

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

Tuesday, March 18, 2014
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Tuesday, March 18, 2014

Category 1

Category 2

Category 3

Category 4

Category 5

Category 6

Category 7

Sustainable Site, Accessibility and Ecology

Energy Efficiency

Water Efficiency

Materials & Resources

Indoor Environmental Quality

Management

Innovation and and Added Value

22
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Netscape

I Communicator

aaaaaaaaaaaaa

sssssss

 Microsoft :
Internet Explorer | §

Tuesday, 18 March 2014
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Green ICT Goals

Reducing the Maximizing Promoting Use of ICT
use of energy recyclability or technologies
hazardous efficiency during biodegradability with reducing all
materials the product's of defunct resources
lifetime, and products and
factory waste.

Tuesday, March 18, 2014 24
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Geothermal Energy

Wind Enerqgy

Biomass Hydropower

Economic Potential TWhly
(Demand 2050 =~ 4000 TWhly)

Concentrating Solar Power
632 099

Tuesday, 18 March 2014 ‘ 25
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What next
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Energy, Buildings and the Environment

Tuesday, 18 March 2014
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?‘ﬁﬁ . .
Iso Energy Flows To and From Buildings

*'-..I"..-"

Total energy use Transformation

}

Delivered

Figure 1— Energy flows to and from buildings

Tuesday, 18 March 2014
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Code benefits and challenges

Reduced energy consumption
by approximately 0.5-quadrillion Btu
per year by 2015 and 3.5-quadrillion Btu
per year by 2030

Reduced CO2 emissions
by roughly 3 percent

w21
10 23
. 2
8 4

765

Building owner
cost savings
by 2015, total annual dollar savings to
building owners would be more than
$4 billion by 2030 over $30 billion

Tuesday, 18 March 2014
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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.

Tuesday, 18 March 2014
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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.

Tuesday, 18 March 2014
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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

Tuesday, 18 March 2014
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ISO/TC 163 = TC 205 JWG

= Conversion factors, | | Delivered to or
° needed to aggregate Exported from

energy to one numerical | technical system
Indicator, e.g. “E;”, Ecgy -

Building “Needs”

Systems part

I
N | | Electric
(A | | Appliances
. oy | T
Delivered .- | | " Lighting

A 4

Ventilation 1

Electricity —n——*—

L

> » Hot Water
o)
2
" 8 » Cooling
g
, | c
Input dh Exported | g é » Heating
Electricit « o ; )
i 10_ > Cooking, ..
I Building
N
I \l -
Renewable 1): Air transport for vent.

Needed Energy Standards
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Building

* Yo Building Energy Quotient
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. Numerical Model
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Christ Church (Hanging Church)
St Mary’s Orthodox Church , Cairo

0000000

2222222
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Velocity contours, m/s at x=4 m

9.92e+01
Rh % Contours
9.20e+01 0
884001
8480401
8.12e+401
' 7.76e+01
7777777
7.05e+01
6.69+01

5.61e+01
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GRAND MOSQUE, MECCA ,KSA
100000 TR

Slide 38
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1.06e+00
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Velocity distribution at a vertical x-y plane, m/s
Velocities should not exceed 0.2 m/s at occupancy levels to maintain comfort.

Tuesday, March 18, 2014
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s It IS very gratifying to find some one
ISQ that silently appreciates/y/our efforts

Tuesday, 18 March 2014 40
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| REST MY CASE YOUR HONOURS

Tuesday, 18 March 2014
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= B
QUESTIONS !
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