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1. Objectives & Background
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Objectives & Background

- Paris Agreement (2015 @ COP21) highlights commitment to align
financial flows with low-carbon and climate resilient development.

- Developing a Regulatory framework that defines sustainability,
including Environmental (E), Social (§) and Governance
considerations (G).

- Integrating ESG criteria info developments of Real Estate sector,
and to integrate financial feasibility with sustainability.

- Importance of interdisciplinary sustainability fraining of Urban
Development and RE, with specific highlights on Climate Change
guidelines and anticipated consequences.

Energy Efficiency Impacts on Building Envelope; Application of EPC, Prof. Dr. Ashraf Kamal



2. Application on NCCS and

NDC's

Energy Efficiency Impacts on Building Envelope; Application of EPC, Prof. Dr. Ashraf Kamal



2.a. National Climate Change
Strategies & Outlook
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Egyptian Perspective
National Climate Change Strategy (NCCS)

» NCC strategy includes: adaptation and mitigation programs in all sectors
until 2050.

» The most important of which are: Energy, Transportation, Agriculture and
Water Resources.

» The total cost of mitigation programs is estimated at about $211 billion,
while adaptation programs will cost $113 billion.

» NCCS aims to aid economic growth while reducing emissions in several
sectors, as well as improving adaptation capabilities to protect the
economy and climate governance.

» NCCS is also designed to improve climate finance and infrastructure,
enhance research in green technology and raise awareness 1o confront
climate change.
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The objectives of the National Climate Change Strategy
Five distinctive goals to promote climate change in Egypt

Achieving sustainable economic growth with low emissions through different sectors

Improving governance and operation related to climate change

Enhancing infrastructure and finance mechanisms for climate-related activities

Strengthening of scientific research and transfer of technology & knowledge
management, as well as raising awareness to reduce impacts of climate change
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The building sector captured in the strategy
Exemplary zooming into the National Climate Change Strategy

National Climate Change Strategy

Increase use of e Defining Roles : Long term
renewable and utilities and Green finance lannin
energy responsibilities P 9

Enhance Energy G({ZSS C‘?Sﬁs Restructure of aé:alllrr)?ggn Increase
efficiency effects) sectoral policies options awareness

Info
Reduce GHG Monitoring dissemination
and sharing

Energy Efficiency Impacts on Building Envelope; Application of EPC, Prof. Dr. Ashraf Kamal




Goal 1
4 obhjectives, 5 gencral

indicators, 16 sector-
speeifie =glieqrars

-
T Amount of greenhouse
_'% Coy
&

| gas emissions from all
_}f sectons compared 1o the
bpsehine seenano

-

S

Per capita carbon
dioxide emissions

-
Percentage of Egvpt's

coatrabition to glolal
ernissions

Crrowwth rates
different sectors

Percentage
inerease i GDP

(

f—

oo

Percentage of progress in
developmg a momionng
anndd emly warming sysiem

for the impasts of CC &

~—-—-—-—_—4
Percentage of progress
of the ensis
manageent plan
related to CT
e

~a

Perceniage of
citizens most
vitlnzrable to
climate change

LI

Mumber of canpaigs
o publicize the risks

of climate change

Goal 3

4 ohjectives, 7 indicators

5 objectives, 6 indicators

Goal 4

nutEaton and
sdapiation projects

[ | "
Mumnikeer of established
mstitutional stmctures
pettinent o climate
clAmEe IRENes

!

Nunber of nanufacturers |
srbmastting emvirommenial

~

o

avalable 1o Ezypt m the
L field of climmate
- pmm EE N gy, ~y

Percentare of financing \
pelicies supportog
mutigation and adapration

tojecls
L] ,

~.-—_—’

Energy Efficiency Impacts on Building Envelope; Application of EPC, Prof. Dr. Ashraf Kamal

Goal §
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2.b. NDC's in Egypt
Impacts on Building & Construction sector

NDC's Criteria Overview
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PREFACE

EGYPT'S Update on NDC's; (istissue on June 2017, update on 8t June 2022)

» was update is aligned with Egypt’s developmental and

Policies,
» As well as the Sectoral Strategies;

Integrated Sustainable Energy Strategy 2035

National Energy Efficiency Action Plan NEEAP I

National Water Resources Plan (2017- 2037)

Integrated Solid Waste Management Strategy

Sustainable Agricultural Development Strategy
(SADS 2030)

Sustainable Development Strategy (SDS)
Egypt’'s Vision 2030

Long Term Low Emission Development Strategy
2050 (LT-LEDS)

National Climate Change Strategy 2050 (NCCS)

Nat. Strategy for Disaster Risk Reduction 2030

Naft. Strategy for Adaptation to Climate Change
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Quantification of mitigation potential
Pathway to Egypt's 2030 mitigation targets (NDC)

. GHG reduction % compared to BAU
in 2030= 33%

. Maximize Energy Production from 240,00
local resources and diversify supply,
reduce intensity of enerqy consumption,
and transition to low carbon pathway in
electricity sector, primarily through:

s Flectricity BAU Scenario s Eectricity Mitigation Scenario

——
144.83
69.91 MtCOz
(33%)

210.00

- [
un o0
==
= =
[ ] -

. Installing additional Renewable Energy 12000

(RE) capacities to reach RE
contribution target of 42%

30.00

87.69
60.00

. Improve Energy Efficiency of
Electricity Generation by

30.00

MILLION METRIC TOMMNES CO2 EQUIWALENT

ma|ntenance, UpgradE, and - 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
replacement programs for obsolete YEAR
plants

13

Energy Efficiency Impacts on Building Envelope; Application of EPC, Prof. Dr. Ashraf Kamal



CHALLENGES
FOR BUILDINGS, RE AND URBAN CITIES

Promote Sustainability in existing & new buildings towards Adopting Low Carbon Standards,
Through:

>

>
>
>

\ A 4

Promoting use of Renewable Energy and Energy Efficiency
Expanding Energy Efficiency Labels and Specifications,

Promote Green Buildings by activating Energy Efficiency Codes for New Buildings,

and adopting procedures to renovate existing buildings to meet energy performance
standards,

Increase Green Spaces and Sustainable Parks (irrigated with freated wastewater)

Adopt National Active Mobility Strategy to encourage use of bicycles and walking in
designated paths

Shift gradually to electric vehicles and using clean energy sources

Installing energy efficient and/or solar-operated sireet lighting and advertisements
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ANTICIPATED
CHALLENGES & MEANS TO IMPLEMENT

Policy Mechanisms and Institutional Arrangements
= International Agreements
= Capacity Building and Technology Transfer

= Financial Support (Estimated conditional cost for Mitigation 196 BUSD + Adaptation
50 BUSD)

However; the Main Challenges for implementation are:
* Finance availability and mechanisms
« Setfing Policy Mechanisms and Institutional requirements

« Handling the Capacity Building and Technology Transfer (including
scientific research and dissemination of Data and Info)

« Simplification of Energy Efficiency Codes and Enforcement
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3. Energy Efficiency Impacts

on Building Envelope
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1. Introduction

Overarching storyline of BUILD ME phases

Phase 1
2016 - 2018

Analysis & Recommendations

= Analysis of boundary conditions
and stakeholder perspectives

= Formulating recommendations for
implementation

~N
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Phase 2
e 2019 - 2022

Prepare the Implementation

= Developing tools for
implementation

= Connecting with stakeholders to
initiate the implementation

Phase 3
- 2023-2025 N

AR
M
Support the Roll-Out

= Piloting the roll-out to reach
implementation

= Scaling up activities to enlarge
the impact
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BUILD ME Integrated Solution

Define own baselines and develop tailored energy labelling scheme for new buildings

= Data from real constructions not older than 3 = BEP tool based on ISO 52016, fed with local = Researched buildings in building typology
data represents baseline, which is shown in the BEP
years : :
used as calculation engine. Tool as default value.

= At least 5 cases per building type covered in each
country building typology

= Data from subsidy programs, literature, interviews
with relevant stakeholders, permits documents
etc.

Reference Buildings and Building BUILD _ME Building Energy Classmcatlontofbbuncli_lngs SOTFEEE
Typology Performance Calculation tool 0 baseline

Building typology database

21
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Building Typology in Egypt

Results

..HE

Multi-family house

Single-family house
Education

Retail/Trade
Office

Mixed-use
Hospital

Hotels

New and recent

constructions (after
2015)
Existing building:

1980- 2015
Existing building:
before 1980

Link to the typology on BUILD ME website
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https://www.bvuildings-mena.com/
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https://www.buildings-mena.com/typologies

Results and main secftions of the template

A : General information

23

B: Geometries

C: Technical specifications building envelope

D: Specifications of technical building systems

.............................
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Logic of the BEP Building Energy Performance t0Ol|
Customisable, transparent, adapted to the MENA region

Performance of Calculation of Free web application
energy efficiency monetary savings
measures & RE

Energy Efficiency Impacts on Building Envelope; Application of EPC, Prof. Dr. Ashraf Kamal
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Proven methodology
“Recognized by
iInternational entities”
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Online Web App — Results detall 5

7 Performance rating

C = equal to baseline
1 Quick overview

The main facts.
8 Heating: 21.41 kWh/(m?2a) % Cooling: 13.36 kWh/(m?a) s Other: 10.34 kWh/(m?2a) Z Total: 4511 kWh/(m?2a) Performance: A+
-
ENERGY & ENVIRONMENT
Primary energy by energy use Final energy by energy use Final energy by energy carrier Emissions
: . o 6 Comparison

2 Output Se|ect|0n Primary energy demand split in energy use KWh/(m2a)

Py Y B Prin Building 1 Baseline  Delta Difference to the baseline

aps [0 selectlne ener A,
performance indicator. e L . — o 400 . g

Space cooling 23.96 37.50 -36%

Lighting Z 3
! house Lighting 7.86 : 0%

50 B Auxiliary energy

Auxiliary energy 0.80 -20%
Household electricity s 5
B GRS Household electricity 1819 0%
0 - Total 72.22

Building_1 Baseline

=
o
3
3
£
~
&
ES
=
e
c
«©
E
3
(=]
>
8
)
[
w
2
«©
E
=
o

Total incl. PV 63.93

3 Overview chart

Comparisonto the baseline 4 Results table 5 Baseline building
building.
i Detailed results in numbers. Detailed results of the
baseline building.

« Adapted (from EU tool) to cope with local and regional condifions
Energy Efficiency Impacts on Building Envelope; Application of EPC, Prof. Dr. Ashraf Kamal
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Online Tool — Two new features 26

BUilt__in U

FINANCIAL - CAPEX / OPEX -
OPERATIONAL

Current Baseline Delta

— — — — —

rHeating system 10.761 9.384 -1.377

DHW system 128 128 0

326 326 0

I

I

I Cooling system I
2.700 2.700 0 I
-
I

I

I Lighting

| PV system

I Shading system 12.070 0

Envelope 20.389 5.485
I I

I
I
I
I
I Ventilation system I
I
I
J

[ Energy cost 16.810

-2.074J
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BEP tool and E
Certification
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.
Purpose of the BEP tool and Certification

Easier access to financing for energy efficient buildings

(©
° ¢

How to design
and finance an
energy efficient

project?
Intermediating bank Project is
BEP Tool shows: grants credit based realized as
_ on trusted/reliable energy efficient
[25]% energy Sa_V'hng classification building
in comparison wit scheme

baseline

Financing available at
local bank

28
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Update cost related inputs
Data from 2020 have been updated in 2023

2020 - Input data
Opex

» Energy costs (electricity, gas, diesel,
etc.)

Capex

 Building envelope (thermal insulation,
windows, shading elements

 HVAC (heating systems, ventilation,
air conditioning, hot water)

* Renewables (Solar, thermal Systems,
Photovoltaics)

2023 - Input data
Opex

» Energy costs (electricity, gas, diesel,
etc.)

Capex

 Building envelope (thermal insulation,
windows, shading elements

 HVAC (heating systems, ventilation, air
conditioning, hot water)

* Renewables (Solar, thermal Systems,
Photovoltaics)

Energy Efficiency Impacts on Building Envelope; Application of EPC, Prof. Dr. Ashraf Kamal
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lllustration of useful energy demand in results

B Heating: 45.47 kWh/(m?Za) # cooling: 26.98 kWh/(m?Za) *** Other: 36.29 kWh/(m?a) Z Total: 108.74 kwh/(mZ2a)

ENERGY & ENVIRONMENT

Primary energy by energy use  Final energy by energy use Final energy by energy carrier =~ Useful specific demand  Emissions

Useful specific demand KWh/(m2¥a)
E: Print ,

— test Own Baseline Delta

rg B space heating

E 100 Space heating 41.5 41.5 0%

D_'.rn'..u

=

= . DHW 7.9 7.9 0%

'E Space cooling

E Space cooling 68.5 68.5 0%

-] 20

Q

% Total 117.9 17.9 0%

@

=}

w

2

7]

]

= Own Baseline

» Special request from national stakeholders
» The effect of building shell improvements are more visible

« Differentiate between building shell and HVAC system influences in the efficiency improvement

30
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Define own baseline to calculate existing buildings

1| Baseline selection 2| New baseline input tab

User can select from predefined baselines or define own baseline Only activated if the user select own baseline in the “Specify
baseline” section

b

~
£ mil BUILD_ME Home  Tools - Knowledge base - Mews  About - Q
| L BUILD_ME Home  Tools ~  Knowledge base - News  About - Q

Generalinformation ., Input
General infermation

version: 2.0.912 m
version: 2.0.8.12 m

GEOMETRY-RELATED PARAMETERS @®
PROJECT @
Building lavels {flaors) 4 W -
Project Mame Lest v
murnber ot dwellings Mmoo -
LOCATION @
Met floar height (Floor to ceiling) 30 | m
Country Jordan W
Met floar area (e lving ares) 1,745 B0 o | m?
Reference city {representative climate Amman W
for the selected climats region) Roaf area spaque 38.00 | m
specify baseling Defing ry own (start with Natianal) on the next tab v s Fagade area opaque (excluding windows) 988.88 | m?
| (Tatal sparent + frame) 229.92 | m*

Easy comparison of renovation projects with existing situation and national baseline (EPC)
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Integration of EPC
Workflow on the website

3 6

EPC auditor Scheme Operator 2
: Scheme Operator
rejected the requested :
. : rejected the
application with feedback from apolication
comments EPC auditor PP

Energy Efficiency Impacts on Building Envelope; Application of EPC, Prof. Dr. Ashraf Kamal
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Output of new BEP tool
Energy Performance Certificate (Preliminary)

General building info KPIs Recommendations Explanations

p
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15t Draft of the Certification
Energy Performance Certificate

‘ Guidehouse ‘ Guidehouse

‘ Guidehouse

EPC CERTIFICATION
_For Building Type

PRELIMINARY CERTIFICATION
_For Building Type

PRELIMINARY CERTIFICATION
_For Building Type

pry P o B
_GENERAL BUILDING INFORMATION _FINAL ENERGY DEMAND [kWh/m?a] _CO; EQUIVALENT
1

[kg/m?a

_BUILDING INFORMATION

Score Energy Rating

0.26-0.5 A

Building Envelope HVAC System

_BUILDING ACHIEVEMENTS

Energy Savings €O, Emissions Energy Ratings
_BACKGROUND INFORMATION RELATED TO THE EPC 0‘77 6.90 99.99 % 12.34 % C
kWh/m?a kg/m’a
_EXPLANATIONS _ECONOMIC INDICATOR
EPC EXPERT CERIFICATION AUTHORITY EPC EXPERT CERIFICATION AUTHORITY
i = Good Average Bad i =

Design Phase Construction Phase

Energy Efficiency Impacts on Building Envelope; Application of EPC, Prof. Dr. Ashraf Kamal




Impact

1 Technical 2 Financial 3 Dissemination and 4 Political and Reg.
| Framework | Framework ) | Capacity Building ) \ Framework )
4 N\
Transition towards
zero-emission buildings supported
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Scope
EPC process

Preliminary
Certificate

pe e Operation

EPC
Certificate

Initial Preliminary Certificate for design stage and a final EPC Certificate after

construction stage.

AGuidehouse _ D] BBBBB _mE
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Process in detalil
EPC process

* Project Registration
- Design Inputs into EPC Auditor

 Design Documentation Review
Submission

EPC
Check by HBRC

As-Built
Documentation
Submission

As-Built Inputs Project Final
into EPC Registration

Auditor
Review and
Site Audit

Preliminary
Certification

EPC Final
Check by HBRC

OMAMACINIA YORIM:
a

EPC
Certification
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i o TR

FINAL ENERGY PERFORMANCE
CERTIFICATE ror rade Merdty Hosar




Quesﬂons

(=} Prof. Dr. Ashraf Kamal
ashraf . kamal@hbrc.edu.eg

ashrafkamal@yahoo.com

Ihank you

Energy Efficiency Impacts on Building Envelope; Application of EPC, Prof. Dr. Ashraf Kamal


mailto:ashraf.kamal@hbrc.edu.eg
mailto:ashrafkamal@yahoo.com

