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Mains objectives of the baseline mapping study
of the energy use situation in the buildings sector

Estimation of the built stock in number and
surface area

v" by type of housing

v" by geographical and climatic zones

v by thermal quality (if possible)
Estimation of final energy consumption
v' by energy source

v by use

v' By climate zone

Estimation of the equipment rate

v By use

v" by type of housing

v" by climate zone



Mains objectives of the baseline mapping study
of the energy use situation in the buildings sector

= Zoom on some specific uses
v' Evolution of the equipment rate
v" Evolution of energy performance
v' Evolution of energy consumption linked to use

= Development of EE Indicators

By total final energy consumption
By energy source

By use

by type of housing

by climate zone
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= To allow the development of residential building stock
evolution scenarios and the estimation of EE potential
for this park



Data collection and analysis methodology for
the residential sector

= 4types of possible sources of information
Sources of public institutions

surveys

Measurements campaigns

Modeling
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= |t is often necessary to combine certain sources to form
complete sets of indicators

Statistical data of Data for GIS Energy consumption
the park

. Ministry of Energy . JNBC Ministry of Energy

. DoS, MoMA, NERC

. Department of Statistics
. Google Map RSS, JorGBC

. JNBC, MoPWH, MOMA

. B

Typology & Quantities of Breakdown by climate Characterization
Equipment / Buildings zone physical / energetic




Data collection and analysis methodology for
the residential sector

= Available sources from public institutions

_ National level Regional level

Available data » Final energy consumption in » Final energy consumption in residential
residential energy energy
» Final energy consumption by use » Final energy consumption by use
Sources v' Surveys v' Surveys
v/ Statistic Department v' Data gathering from gas and electricity
Strengths Reliable sources Surveys
weaknesses v' Limited sources on building and v" Small number of indicators
equipment features v" No aggregation possible at the levels
above
Timeliness Access to data processed by the Ministry of Energy, Electricity's utilities and statistic

department but no access to the raw database



Data collection and analysis methodology for
the residential sector

= Main energy services / uses

Lighting

Heating

Air conditioner

Hot water

refrigerators

Washing machines (dresses / dishes)
lron

Other

ther distribution keys according to
Type and size of housing
Urban / rural
Owners / Tenants
Heating systems installed
Installed air conditioning systems
Thermal quality 7
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Data collection and analysis methodology for
the residential sector

= Evolution of the park and equipment rate

v
v

v
v

Evolution of the size of the park / thermal quality
Evolution of equipment rate and energy
performance

Evolution of housing types and sizes

Focus on specific energy services / uses



Data collection and analysis methodology for
the residential sector
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Data collection and analysis methodology for
the residential sector
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Data collection and analysis methodology for

the residential sector

Electrical Energy Distribution
(2016)

Street lighting 2%

Water

pumping
15%

Source: Ministry of Energy and Mineral Resources

Distribution of energy
consumption by source
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Distributions to be examined according to other distribution keys ....
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Data collection and analysis methodology for
the residential sector

= Park distribution by climate zone

: ///‘\ i§
A
. \\ if
| e Climate characteristics of
b B Jordan. Atlas of Jordan
B Sub-humid mediterranean
N | O 2014.
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= Other distribution keys by climate zone according to:
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Type and size of housing

Urban / rural

Owners / Tenants

Heating systems installed
Installed air conditioning systems
Thermal quality
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Data collection and analysis methodology for
the residential sector

= Example of approach used in France

DATA
INSEE

Selection of useful
data for the study

Prétraitement

DATA
CEREN

Préetraitement

ACCESS

Crossing query

tables

Export of Excel file

for exploitation on
Maplnfo

Calculation of the
hypotheses
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Data collection and analysis methodology for
the residential sector

= Key EE indicators in the Residential

Per capita energy consumption

Energy consumption per household

Energy consumption by income / consumption
Energy consumption per floor area (heated)
Equipment by housing

Energy consumption by use and household

Energy consumption for heating by heated surfaces
Energy consumption for conditioning by conditioned
surfaces
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= Aspects to consider:
v' The effect of weather conditions
v' The effect of tariffs and prices of different

energy sources
14



Data collection and analysis methodology for
the residential sector

= Example of disaggregation and monitoring of the
evolution of the indicators

B @

/\ =R esidential

110

100 - ——Residential/capita

90 s\\ ——Residential/dwelling
80

\X\/ ——Space heating TC/dwelling
70

——Space heating TC/floor area

60

1990 1995 2000 2005 2010

Index: 1990=1. Data for IEA18 (Australia, Austria, Canada, Denmark, Finland, France, Germany, Ireland, Italy, Japan, Netherlands,
Norway, Slovakia, Spain, Sweden, Switzerland, UK, USA). Source: IEA energy efficiency indicators database. 15
TC: Temperature Corrected.



Data collection and analysis methodology for
the residential sector

120 cC
m Heating m Heating
100 .
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# Cooking
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(left) Total energy consumption for residential apartments in Amman and Zarqa (Al-Sallami 2015)
(right) Energy consumption comparison of the base case and the two design scenarios in Amman

Source : S. Attia - 2016 - Life Cycle Costing for a Near Zero energy Building in Jordan
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Data collection and analysis methodology for
the residential sector

Methodological aspects to take into account
v' Approach taken by all stakeholders to adherence to results

v' Assessment of information contained in available sources (Ministry
of Energy, DoS, Research papers, etc.) and determination of
additional information requirements

v' Methods for estimating additional data (combination of bottom-up
and top-down approaches)

= Ascending: use of micro data (Energy consumption of a

representative sample of dwellings by type and climatic zone) to
reduce uncertainty

= Descendant: Macro Data (Country or region) according to
distribution of : dwellings, population, etc..

v Confrontation of results from modeling with metered data
(Consumption of electricity / gas by a representative housing stock)

v Seeking coherence with national and regional level statistics
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Questions and topics to discuss

= What are the energy uses on which to zoom?

= How can we estimate the penetration rate of high-
performance equipment and its evolution?

= How can one estimate the rate of buildings with a good level
of thermal quality and the evolution of this rate?

= What sources are available for additional information other
than those provided by usual sources (Ministry of Energy
surveys, Department of statistics, energy audits by NERC,
Research papers...)?

= How to strengthen the efforts of existing data producers:
Ministry of Energy, Statistic services, etc.?

= How to set up aresidential energy monitoring tool to
measure the impact of energy efficiency policies in the
country?

= QOther points to discuss ....
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