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PROBLEM DEFINITION & 

STATE OF ART

IN LINE WITH THE URGENT DEMAND FOR ENSURING SUSTAINABLE DEVELOPMENT AND ABIDING 

SUSTAINABILITY REQUIREMENTS, ENERGY ANALYSIS OF BUILDINGS HAS BECOME A GLOBAL INTERESTING 

AND ATTRACTIVE APPLICATION FOR GOVERNMENTS, ENERGYRELATED BUSINESSES AND EVEN 

CONSUMERS, SINCE THE BUILDING INDUSTRY  IS RESPONSIBLE FOR 20–40% OF WORLDWIDE ENERGY USE. 
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https://www.mdpi.com/1282124
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OBJECTIVES

1.To identify the challenges for implementing a sustainable energy-efficient culture
in educational buildings in Egypt.

2.Increase the awareness to invest in energy-saving measures and their
knowledge about the return on investment (ROI) and overshadow the long-term
benefits of reduced energy consumption.

3.Introduce the integration of smart technologies for energy management to be
widespread across all educational buildings.

4.Investigate the current UK’s significant strides in sustainable energy practices in
energy-saving awareness within its building sector for achieving greater efficiency
and reducing environmental impact.

5.Disseminate the findings through a workshop in Cairo, Egypt.



METHODOLOGY

RELIABLE ENERGY ANALYSIS OF BUILDINGS RELIES HEAVILY ON HIGH-QUALITY DATA LEADING  TO PROPER 

INDICATORS. PREVIOUS STUDIES HAVE HIGHLIGHTED THE IMPORTANCE OF DATA  QUALITY IN ANALYZING 

ENERGY USAGE IN RESIDENTIAL AND NON-RESIDENTIAL BUILDINGS IN ORDER TO TRANSFORM 

DECLARATIONS TO ACTIONS, OPTIMISE ENERGY EFFICIENCY POLICIES  AND MONITOR PROGRESS AND 

FAILURES IN COUNTRIES. 



HOW?

Preliminary Energy 

Use Analysis

Level 1: Walk-Through

Level 2: Energy Survey & 

Analysis

Level 3: Detailed Survey & Analysis

• Calculate kBtu/ft2

• Compare to similar

• Rough Costs and Savings for EEMs

• Identify Capital Projects

• End-use Breakdown 

• Detailed Analysis

• Cost & Savings for EEMs

• O&M Changes

• Refined Analysis

• Additional Measurements

• Hourly Simulation



THE STEP-BY-
STEP 

PROCEDURE 
FOR ENERGY 
ANALYSIS OF 
THE STUDIED 

EDUCATIONAL 
BUILDINGS IS AS 

FOLLOWS:

(1) Choosing the targeted 
building in each university.

(2) Recording all energy 
consuming resources in the 
building/per floor and per 
room. Followed by a full 

assembly of information on 
energy use in the building.

(3) Performing a thorough 
analysis based on the amount 

of energy used per person 
and per square meter.

(4) Comparison based on 
each space energy use 

intensity indication.

(5) Introducing a 
simulation/modeling analysis 
to enrich the results from 

the data collection.

(6) Comparing energy 
consumption of the chosen 
buildings with buildings from 
other countries as published 

in the literature.

(7) Validating the analysis by 
physical measurements using 

suitable tools.

(8) Comparing energy 
consumption of the chosen 

buildings with ASHRAE 
energy model calibration 
guideline or ISO 13,790 

(currently being updated to 
ISO 50,016).

(9) Proposing suitable 
solutions to reduce energy 
consumption in spaces with 

high energy indices. 



• Establish a knowledge nexus that delivers benefits and guidelines to end users and operators of energy
systems.

• Training, workshops and joint collaborations between the LSBU and BUE.

• Aiming to train approximately 20 participants for each workshop which will be held both in the UK and
Egypt. Target groups are undergraduate students, postgraduate taught students, early career
researchers, academics, architects, engineers and other industry partners.

• These workshop series will be laid to develop short courses within these themes as follows: (i) energy
performance, (ii) sustainability indicators, and (iii) net-zero energy design principles.

• Evidence-based guides to support the operation of Egyptian higher education buildings.

• New research collaborations among EGYPT ASHRAE & MEDITERRANEAN CHAPTERS based on the 
expertise of researchers within the two institutes around Net Zero and energy efficiency, respectively.  

FUTURE IMPACT & MEASURES OF SUCCESS:



RESULTS

ELECTRICAL CONSUMPTION DATA ANALYSIS

STAFF OFFICES LECTURE HALLS & CLASSROOMS



RESULTS

ELECTRICAL CONSUMPTION DATA ANALYSIS

BUILDING UTILITIESLABSWASHING ROOMS



RESULTS

HEAT GAIN ANALYSIS

HEAT GAIN THROUGH BUILDING ENEVELOPE-40000

-30000

-20000

-10000

0

10000

20000

30000

40000

Ja
nu

ar
y

Fe
br

ua
ry

M
ar

ch
A
pr

il
M
ay

Ju
ne Ju

ly

A
ug

us
t

Se
pt

em
be

r

O
ct
ob

er

N
ov

em
be

r

D
ec

em
be

r

C
O

N
D

U
C

T
IO

N
 T

H
R

O
U

G
H

 B
U

IL
D

IN
G

 

E
N

V
E
L
O

P
E
 (

W
)



RESULTS

HEAT GAIN ANALYSIS

HEAT GAIN FROM PEOPLE
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RESULTS

HEAT GAIN ANALYSIS

HEAT GAIN FROM LIGHTING
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CONCLUSION

• The offered database will be the first seed of online database for Energy in Egyptian Building benchmarking.

• The simulation labs consume more energy (36.79%) than other labs; this is because most PCs are left working for a long time.

• The highest power consumption is in October of 544.38 MWh, other peaks are in June, July, August, and September due to 

the usage of AC and the variation between these months due to the vacations.

• July and August are the peak heat gain periods, due to the extreme hot temperatures in Egypt, while January and February are 

the peak periods in Winter, and the power consumption of the air conditioning system or heat pump is noticeably increasing in 

these periods to achieve the desired comfort zone in the building.

• The Energy Use Index (EUI) parameter is the key indicator for energy building consumption which should be compared with 

the international energy levels. Compared to international reported values in case studies, the EUI of Building A in the British 

university in Egypt is about 330 kWh /m^2, lying between the minimum 28.99 kWh /m^2 and maximum 800 kWh /m^2  

reported in literature for similar university campus buildings. 

• Educational building staff and students should practice energy saving operation.
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