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Introduction to the BUILD_ME Project

Supported by:
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Objectives of the 2"d Phase of the BUILD_ ME Project

» Facilitate & increase access to financing & funding opportunities for EE building projects.
= Support the reform & transitions of political frameworks towards improving energy efficiency in the building sector.

= Focus on supporting the implementation of energy efficiency measures in pilot projects

WP4

WP1 WP2 WP3 .
Capacity

Preparatory Support Pilot Framework

Steps Projects Conditions Ellillellng Elve

Dissemination

= Software tool: energy performance & = Technical support = Voluntary EE Labelling scheme = Website, workshops, training,
cost-effectiveness = Testing EE Labelling scheme = Facilitate & increase access to dats_base ftc))r b‘:‘St practice buildings,
. ildi . . I i i ebinars, brochures, etc.
Building Typology = Support the financing applications financing Web! N
= Buildings specifications & reference = Building codes, NEEAPs & NDCs

values
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Objectives of today’s Presentation: Insights of BUILD_ ME Tools

lllustrate the significance of BAU and baseline definition

)
U

BUILD_ME oy
Building Typology

Friendly Building Sector in

the MENA Region
2019 - 2021 Ongoing Phase

|I|Il Building Energy Performance Calculation tool

>
Building Energy Labelling Scheme
Y
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Starting Point : The Lack of a Baseline

Problem Identification Expected Solutions

EEBC Enforcement Data Availability Benchmarking Building Typology Calculation Tool Reference Buildings

NO

energy
consumption
baseline

definition

Labelling Scheme
Transparent classification scheme for building energy
standards.

Bottleneck

Not allowing the uptake of finance energy efficient
buildings
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Define Baselines and Develop Labelling Scheme
Assessing Typical New Constructions

» Data from real constructions not older than 3 years
= 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 Typology

Main typology with reference building data
Region Construction | gy MFH Education |RetailTrade |Office Hospital | HosPitality - |Mixed
period (hotels) __|buildings
Existing
Country buildings
New
Country constructions
(atter 2015)
G 't &
New construction data for at . e Hospitality |Mixed
least 5 cases used to create the (hotels) __|buildings

representative cases. These cases
will be used to calculate or
determine average specifications
of the new construction cases of
the main typology

Guidehouse

Education |Retail/Trade |Office Hospital

could for example just select one of the cases you collected for task Al6.

The new construction cases in the typology sheet should have a geometry/architecture (and picture) of a
building that you consider to be most representative for the new construction market. For this purpose, you

As a second step you then need to specify the technical building parameters (i.e. u-values, heating and cooling
systems, eventually PV, etc.). For the u-values, you should just calculate the average of your collected cases
from AI6, for the Technical Building Systems (TBS), you should just select the most frequently installed systems.

\
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BUILD ME Building Energy
Performance Calculation tool

Input C.

Qutput

Weather Data

y calculation

S >
A Geometry 1S0 52016
Useful energy
demand
« Inhabi & System HVAC Tool Primary Energy Demand
# Energy Camier = Final energy ¥ Electricity
Reality Factor L demand & Gas/Oil
(e.g. Partial heating) ~ ----------=-omuooeo > ystem sizing ® Coal
Iy

Primary energy factars :

@ e

4 W Investment
¥ &M

@ Residual Value

Local Expert Input Cost
ste

3 Energy cost

@ PV (FiT)

Results

Buildings (#128)
G2 Total energy
consumption

I:> e Consumption per

energy carrier
w HVAC system size
8 PVFeedin

Global Cost

|:> & Operational Cost
8 Fix Cost
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Classification of Buildings
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P
Approach of Building Typology Development ﬁm

Four main working steps 2019 2020

Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep.

%_

&&&‘
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()
Results, Template Main Sections Bm

A : General information

Region

Country Project Name Building type (specify)

Construction Period Reference ID

B: Geometries

Number Typical Clear Area floor Share of Share of Share of Share of Share of Share of Share of Share of Share of
Number of of number of Net floor slab Roof area facade facade facade facade Window windows windows windows windows windows Opaque
. . room Volume  Roof type . . . . . . . . .
stories dwelling occupants area (ground  opaque oriented oriented oriented oriented area oriented oriented oriented oriented oriented doors

S / users height plate) north east south west north east south west horizontal

Ratio Ratio
Ratio Ratio Floor / Floor /
Floor / Floor / Facade Facade ANV
Ground  Roof (excluding (including
windows) windows)

C: Technical specifications building envelope

Thermal heat bridge - Sl Winlews ‘Avergae shading factor of windows

hermal heat bridge - Slab U-value - Roof Thermal heat bridge - Roof U-value - Wall Thermal heat bridge - Wall Type of window U-value - Window Window ©0-1)

D: Specifications of Technical Building Systems

Primary space heating econdar
ystem

econdary hot

y space heating Primary hot water generator -
ater generator

Primary space cooling system econdary space cooling system entilation Photovoltaics Lighting emperature set-points
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Building Typology B
Example Egypt

ool e i
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Building Typology — Proposed Designh on Website Bm

Buildings Typology database

Buildings Typology database

Country

Country

Egypt extended v

Region

Typology

Residential

Typology
Single Family Hi SFH) - detached

Construction Period
#  Existing building: before 1980

Geometries
Number of stories
Number o wellings (residential buildings)
Net floor (i.e. living area)
Clear om
Volume
Administrative Bochies
ea floor slab ( plate)

Roof area opaqu
case of pitch

Technical specifications building envelope

Primary space heating system

Secondary space heating system

N
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Hourly Based Tool: Energy Consumption and Other KPls th

Energy Primary energy @ Lol
Hourly based . factors
energy calculation (country based) 1 Environmental
{?) GHG emissions
Weather data Reality factor ggf SriEInne g
hourly base (e.g. partial heating)
various climates T
|
* v Building system
#A Ceometry ~ 1S0 52016 HVAC Tool Primary energy Energy performance
® O Isinicecioy = Final o Heima $ HVAC system
g. B o energy ¥ Electricity
E % = W% System [ |, Hemana & Gas/oil l
Bdd 13
959 g Energy carrier -1 System i Energy efficiency rating
20 ¢ . sizing ® Biomass y [
#li District heat I!I_\i Savings to reference
; building
Cost 2
Global cost
Local expert input —» :
S & Operational cost

* Energy prices
*+ Market data

e

&3 Fixed cost

© 2020 Guidehouse
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BEP Tool Layout: Accessible on Project Website

» Energy Consumption calculation
= Global Cost Calculation

» Building Performance Classification

Energy Performance

A(-21.2%)

AGuidehouse | D] BUILD_ME

ENERGY

i)

d Racilts

Primary energy by energy use Final energy by energy use

50 B Space heating

DHW
40 e

Final energy by energy carrier

Unit

Space heating
DHW

Space cooling
Lighting
Auxiliary energy
Total

Total incl. PV

Delta

kWh/(m?a)

i B Space cooling
o
E
S B Lighting
=y B Auxiliary energy
&
FINANCIAL
Total cost Specific cost
100 B Investment
B Replacement
W Residual
B Energy
§ 50
. Inspection & Maintenance
0

Baseline

©2020 Guidehouse Inc. All Rights Reserved

Investment

Replacement

Residual

Energy

Inspection & Maintenance

Global cost (total)

Fundina Ci a My D3
XXX Baseline
kWh/(m?a) kWh/(m?a)
4.5 6.45
5.95 7.02
18.98 24.60
7.95 7.95
0.42 1.92
37.80 47.90
37.81 47.94
Current Baseline
50 €/m? 41 &/m?
7 £/m? 7 £/m?
-9 €/m? -7 €/m?
31 €/m? 40 €/m?
1€/m? 1€/m?
80 €/m* 81 €/m*

1
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Classification Scheme: Six Components of Approach

Learning from best case practices Optimized -—
and planning for strength factors in -_—
operation Scheme — ::

operation

Identifying issues and
improving scheme
before full roll out

Pilot Phase
and Projects

Tailored to
Enabling conditions for EE . N
financing Fls Lendlng %‘
Criteria %

\
‘Guidehouse D) suio_me

¢ ) [Rd) =

Utilizing reliable technical
knowledge

O Robust
— Technical

e Methodology

Adapted to the national
conditions

Building

Providing comparability
with different countries

Typology

Building
Baseline
Definition

Creating accurate presentation of
baseline cases

©2020 Guidehouse Inc. All Rights Reserved
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BUILD ME Classification Scheme Implementation Concept
Goal: Institutionalize the Scheme to Facilitate Lending for Buildings EE

Define technical
aspects

Tailored Scheme to
banks’ eligibility

Requirements of international

Concept for Operation

and Management

Ownership and running

Implementation in
target countries

Which requirements do local

lllustrative Example

Existing Fls have to accept a scheme? banks have to accept @
schemes Energy savings scheme?
. issi i : Eyropean Bank
Err_"s_s'on reduction Operational structure of ————
' BUlIdlng types scheme
=  Public projects
BEP S = Private projects - _ Test scheme with
Calculation = L = Occupational H&S Certification and labelling pilot projects in each target 7] ALEXBANK
E =
Tool A= =  Sustainable water use process country apaibuNI iy

Building I iE
Typology

AGuidehouse | D] BUILD_ME

Process of audit

Process of audit

©2020 Guidehouse Inc. All Rights Reserved

Conduct trainings with local
bankers and project
developers

]
BUILD_ME

scheme
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5) Conclusion
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Results Achieved, Preliminary Conclusions and Next Steps

BEP
Tool

Building
Typology

Scheme

4\
- EHHE

m

Labelling >: IIE

‘ Guidehouse

Y
“
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BUILD_ME

Results Achieved

Calculation engine
responding to the needs of
the local climate

Reference buildings have
been defined in EGY and LEB

Analysis of existing, regional
schemes and International
best practice examples

Preliminary Conclusions

Flexible and robust tool,
tested with the first pilot
projects

Good starting point and other
building types can be added
in the future

Interaction with local and
international financial
institutions to develop a tailor
made labelling scheme

©2020 Guidehouse Inc. All Rights Reserved

Next Steps

Trial version will be tested by
selected experts from the
region

Reference Buildings in Jordan
still to come and typology will
published soon

Development of
Implementation Concept

21



Contact
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Managing Consultant
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+49 221 650 32-523
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BEP Tool Structure > Inputs

General Information nput Results Detailed Results Ennding Critoris e b
PROJECT @
Project Name XXX
BUILDING TYPE ®

Select Building Type

Age group New building (constructed after 2011) B
LOCATION @
Country Jordan B
Reference city (representative climate for the Amman B

selected climate region)

Climate region Tropics 2

SYSTEM SELECTION ! ©)

@ Hot Water
@ Photovoltaics

@ Space Heating @ Space Cooling
@) Mechanical Ventilation @ Lighting

' This can be still changed later

@ ) Advanced mode

AGuidehouse _ID| suro_me

GEOMETRY RELATED PARAMETERS

Building levels (floors)

Number of dwellings

Net floor height (floor to ceiling)

Net floor area (i.e. living area)

Roof area opaque

Fagade area opaque (excluding windows)

Window area (total = transparant + frame)

Area floor slap (ground plate)

U-value (Wall}

Thermal heat bridge (Wall)

@D SPACE HEATING

Primary space heating system

Efficiency class primary heating system

Energy carrier

Resulting efficiency

Design system supply temperature

Design system retum temperature

@D HOT WATER GENERATOR

Primary Technology

Efficiency class primary DHW system

Installed area of solar collector

Energy carrier

Resulting efficiency

@D SPACE COOLING SYSTEM

Primary space cooling system

- He M 1~ Dae ¥
5
10

320 m
242000 m?
48400 m?
105600  m?
35200 m?
43400  m?
05 W/mK)
0.13 W/(m*K)

Heat Pump (air-water) s

(3) Minimum newbuild requirement s
Electricity -
270 %
35 s e
27 Hg
Combi system (system provides space heat & hot water) ¢ = -
(3) Minimum newbuild requirement s -
000  m*
Electricity s -
88.5 %

Mounted single-split or window air conditioner | Usually : %

©2020 Guidehouse Inc. All Rights Reserved
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BEP Tool Structure

= Possible funding and finance
options from international and local
Fls.

= Broad fund and/or finance eligibility
criteria are provided.

= Possible support from BUILD _ME
team to the fund/finance
application.
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=+ Specific Criteria

BUILDING CHARACTERISTICS @
Energy Performance

Energy Performance -21.2% A(-212%) A+

Emission Reduction -20.7% A

Building Type Offica Building

Construction Case New building (constructed after 2011)

ADDITIONAL CRITERIA @

Tick the box of a criteria if your project fulfils it. They may have an influence on the eligibility of the project for improved financing. Further information on the
specific criteria of each bank is available above: 'Specific Criteria’.

[ Sustainable water use [ The building will be privately owned

[ Safe construction conditions [ Project is not funded by public

©2020 Guidehouse Inc. All Rights Reserved
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Selected Pilot Projects in Egypt

Cairo West Residence Beverly Hills - 229 New Mansoura university

.x.g.r v;‘zf —'r“

i*"T, . ——

MFH in Giza, 690 sgqm. MFH in Sheikh Zaid City, 440 sqm. Library building in New Mansoura City, 1200 sgm.

Palm Hills, Badya Palm Hills, Alexanderia Misr Alghad

)
|
,i:
113

6th of October City, one building will be selected Alexanderia, one building will be selected Cairo, Mixed-use, 2578 sqgm.

- ‘\
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Selected Pilot Projects in Lebanon

Arcade Suites Il

MFH in Baasir, Chouf, 4100 sgm

Extension of Collége Notre Dame De
Nazareth

. Chalets,Residential units in Tabarja — fO0,000Sqm Mixed-use in Beirut, 152,000 sgm Amphi'iheatre of 840 sgm, in Beirut

\
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Selected Pilot Projects in Jordan

KONN Modular Houses

Prototypes of affordable SFH of diffrent sizes

Private Residence

Work still In progress to get
more PPs in Jordan

SFH of 455 sgm in Amman

\
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Example of Pilot Project Results
PP 1, Jordan — KONN Project

100

ul
o

o

-50

Energy [kWh/m?]

-100

-150

-200

PV

B Auxiliary energy
B Space cooling
B Total space heating

Final Energy Demand

75
I e

Optimized

Curgentidata
fromPD)

Baseline
(building code)

B Ventilation

B Lighting

H DHW

® Total final energy (incl. PV)
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Specific Cost [EUR/m?]

Global Cost

Current
(data from
PD); 260

350 Baseline
(building

300 code); 237

250 Optimized;

168

200

150

100

50

-50
Baseline

(building code)

Current (data Optimized

from PD)
B Specific Investment B Specific Replacement
Specific Residual Value B Specific Energy Cost

B Specific I&M ® Specific total costs

©2020 Guidehouse Inc. All Rights Reserved

Roof insulation (U-Value) 0.34 W/mzK
Wall insulation (U-Value) 0.40 W/m2K
Floor insulation (U-Value) 3.6 W/m2K
Windows (U-Value; G-Value) 1.3 W/m2K: 0.65
Window fraction @ 5%

Shading Overhang South

Air tightness 0.251/h

Heat supply reversible split unit - COP 5
Cold supply reversible split unit - COP 5
Hot water electric instantaneous | Solar

Ventilation systems Natural ventilation

Lighting systems LED

Renewable energy 1 kWp (PV) | 2m2 (Solar Thermal)

26°C/20°C

Set temperature cooling/heating

Energy Cost
0.65 EUR / (m?*a)

CO2 - Emission

0.5 kg / (m2*a) 314.7
kKWh/(m?3*a)

B Heating
W Cooling

-y

B Auxiliary Energy
® DHW

Lighting

29



