@@ BRITISH Going Global Partnerships
@@ COUNCIL

Sustainable Human to Building Behavioural Interaction:
Awareness Development Roadmap and Training Programme:
SusHumBuild

The
BRITISH

UNIVERSITY
IN EGYPT

N
o
(¢}
=
—
)
L

¢ LSBU




@@ BRITISH
@@ COUNCIL

Session 1 - outline (BUE)

Welcome
Building anatomy
Literature and background

Project importance

i) The
BRITISH
N UNIVERSITY

IN EGYPT

EST 1892




. @@ BRITISH
Building anatomy @@ COUNCIL

BUILDING & HUMAN BODY RESEMBLANCE

BUILDING
AR,

LN

WATER PUMP

HVAC SYSTEM
i) The m m

UNIVERSITY
‘ . IN EGYPT PLUMING BLADDER




. @@ BRITISH
Literature and background @@ COUNCIL

Contents list available at IJRED website

\‘\ Int. Journal of Renewable Energy Development (IJRED)

J RED Journal homepage: https:/ /ijred.undip.ac.id

Research Article

Investigating the Environmental and the Energy Saving
Behavior among School Principals through Classification

Algorithms

Education is the second-largest consumer of energy in
the service sector. School buildings are significant points
of energy consumption. In the European Union (EU)
context, buildings alone are responsible for 40% of total
energy consumption, 60% of electricity consumption and
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36% of greenhouse gas emissions. While new buildings

generally require less than 3-5 lt/m2/yvear of heating oil,
older buildings require an average of 25 lt/yvear. Some
energyv-intensive buildings require even 60 litres/m ?/year.
35% of EU buildings are over 50 vears old (Doukas et al.,
2017). Similarly, in the United States, the ASHRAE's

Building Energy Quotient (bEQ) program is an eco-
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This paper focuses on the role of the school unit
principal as a decision-maker concerning energy-saving
action by exploring the environmental perceptions and
energy-saving behaviour and unveiling what motivates the
application of energy wupgrading and the positive
environmental perceptions.

More specifically, the objective of this research is to
locate the most important predictive variables that are
associated with each of the five following statements:

The importance of providing RES oriented
education in schools.

The teachers” role towards energy saving at the
school environment.

The students’ role towards energy saving at the
school environment.

The teachers' role in raising awareness on RES.
The use of energy upgrading and energy-saving

actions at school.
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Improving energy efficiency in buildings is one of the top
priorities worldwide. However, little research has focused
on linking education policies and energy demand.
Therefore, in exploring the role of energy policies in
education, researchers need to determine those factors

that drive energy policies. To this end, various measures
are available, and the decision-maker faces a multi-
objective decision problem that must be offset by deciding
about energy, finance, and other factors to make a good
choice. (Diakaki et al., 2013).

School buildings are significant to society since these
represent a significant part of the building stock, and the
number of children attending schools is immense. There
are more than 100 million in Europe. However, in the
design of school buildings, obtaining the proper

environment is often not considered a priority. Existing
school buildings are often lacking systems that optimize
energy consumption. In recent decades, several
educational buildings have been built with respect for
environmental protection and rational energy use (Zeiler
and Boxem, 2013).
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Renewable and Sustainable Energy Reviews 40 (2014) 911-922

Most of the times, the available data on buildings' energy
consumption corresponds to the type of (primary) energy deliv-
ered to the building. Ideally, the total amount of energy consump-
tion in buildings should be disaggregated by the final energy end-
use (consumptions). Disaggregating energy data helps knowing

Contents lists available at ScienceDirect

1 Renewable and Sustainable Energy Reviews

~-LSEVIER journal homepage: www.elsevier.com/locate/rser

where most energy is used. In the USA, "for schools in general,
lighting, ventilation, heating, and cooling account for 80% of
energy consumption”; Fig. 1, based on data available at [51],
illustrates this scenario. The importance of this theme is later
developed in Section 5.

Energy consumption in schools — A review paper @c,mm
Luisa Dias Pereira®*, Daniela Raimondo®, Stefano Paolo Corgnati®,
Manuel Gameiro da Silva*®

* Department of Mechanical Engineering University of Coimbra and ADAI - LAETA, Rua Luis Reis Santos, 3030-789 Coimbra, Portugal
Y TEBE Research Group, Department of Energy, Politecnico di Torino, corso Duca degli Abruzzi 24, 10129 Torino, Italy
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Fig. 1. Average energy use profile of schools in the USA.




@@ BRITISH
@@ COUNCIL

Literature and background

Renewable and Sustainable Energy Reviews 40 (2014 911-322

Contents lists available at ScienceDirect

Renewable and Sustainable Energy Reviews

journal homepage: www elsevier.com/locate/reer

Energy consumption in schools - A review paper

Luisa Dias Pereira™*, Daniela Raimondo ", Stefano Paolo Corgnati”,
Manuel Gameiro da Silva*®

= Deparment of Medhanical Engineering University of Coimbra and ADAI - LAETA. Kua Luls Rels Santos, 3030-759 Calmva, Portugal
" TEHE Resenrch Growp, Deparmment of Enngy, Ralitecnico di Torina, corso Duca degl! Abruzzi 24, 10729 Torina, italy

) The

. BRITISH

/ UNIVERSITY
i IN EGYPT

Among all public buildings, on account of their educational
purpose, school buildings have a major social responsibility.
Therefore energy performance in this type of building is of great
importance, together with suitable levels of Indoor Environmental
Quality (IEQ). Following the Energy Performance of Buildings
Directive, at a European level, the MS propose different Energy
Performance Certificates (EPC) exhibiting different information at
distinct scales, namely continuous and stepped. A similar process
has been taking place in the US and in Canada.

According to [15], circa 30% of the European MS "have experi-
ence with measured energy used for national/regional energy
performance evaluation”. On the other hand, most of EPC proce-
dures are based on simulation/calculation methods and not
necessarily on operational rating (OR). This means that no direct
relation can be established between buildings’ energy labeling and
benchmarking. This idea was first defended by the authors in [16].

EPCs in public buildings, particularly in schools, could drive
into energy benchmark hypothesis (for heating and electricity
needs), based upon reference building types, driven, on their turn,
from average/typical consumption values or good practice [17].

Through benchmarking, school facility managers can compare
their school to how much energy a typical elementary, middle and
high school in a specific geographic region should consume, assuming
the same target Indoor Climate Conditions (ICC). Throughout bench-
marking, substantial energy cost savings could be generated while
improving the ICC of school fadilities. In resume, it is a fundamental
method to be implemented.

The information about the different sources that were consid-
ered for the literature review is summarized in Table 1.
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The values found in the literature for Finnish schools [22],
particularly in the Helsinki area, are presented both for district
heating energy use and for the total electrical energy use. The values
presented in Fig. 2 correspond to the sum of both and were
determined by the authors.

Butala and Novak [36] presented the results of energy audits
performed in 24 old school buildings in Slovenia, built between
1874-1969 and adapted between 1948-1996. Here, the average
total energy values (heating, DHW, lighting) are expressed both in
square meter of building area and in per unit of volume of building,
192 kWh/m? per year and 54 kWh/m? per year, respectively. The
authors reinforce however that these values fall outside the range
of accepted values of the Slovenian codes for energy use. On this
paper, the authors provided also another indicator — heating
energy per student, whose average value presented is 1646 kWh/
pupil a.

In a recent publication [19], the annual energy consumption
value presented for Cyprus schools, based on billed energy, is
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Fig. 2. Schools' annual global energy consumption values per country (kWh/m?).
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Evaluation of Sustainable Education Buildings
on Samples

Hatice Derya Arslan™ and Esin Giilseker

Department of Architecture. Faculty of Engineering-Architecture,
Necmettin Erbakan University, Konya, Turkey
deryaarslan@konya. edu. tr, esingulseker@gmail. com

2.1 Sustainability

Sustainability is derived from latin “subtenir” root, which means “conservation™ [1].
Operability continuation of society. ecosystem or any system having continuity until
further future by preventing depletion of primary sources can be described as sus-
tainability [2]. In other saying, sustainability is to keep alive and maintain without
endangering posterity peace and health with holistic view of current economic and
social needs [3]. In general manner, it can be interpreted as making the energy using in
structures more productive, supervising of structural wastes, warming of buildings
without losing comfort conditions according to the changing climate circumstances.
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Evaluation of Sustainable Education Buildings
on Samples

Hatice Derya Arslan"" and Esin Giilseker

Department of Architecture. Faculty of Engineering-Architecture, Q.

Necmettin Erbakan University, Konya, Turkey ‘ ’
deryaarslan@konya. edu. tr, esingulseker@gmail. com : ‘ :
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4.2 Gando Primary School

A new primary school, intended to accommodate 280 pupils from the village and the o , . .

" sl s 4 s . ’ 5 Fig. 4. a General view of Gando Primary School [15]. b master plan of Gando Primary School
surrounding areas, was built in the village of Gando in Burkina Faso. Gando Primary (15]
school was designed by taking into consideration of climate conditions of area. Con-
structions are located on the subtropical climate area. Its architect is Diébédo Francis The “Primary School for the Village of Gando™ project was born of sheer necessity.
Kéré. Construction was designed in 1999. It was implemented a traditional design on S el UL e F i e o

; . Eos : . Soed pupils. housing for six teachers and their families. sanitary facilities (a dry toilette). a
the structure design. A simple form of the object. based on a rectangular plan is made vegetable garden with its own irrigation system. and a school kitchen. The whole
of comprcssccl earth blocks a material characteristic of the rcgion, which serves as an Project is so designed that it can be implemented in successive stages. The structure of

1l h . lati Bucison B T y £ th bi 4 I the building is of traditional clay-building techniques. Site area is about 30.000 m™~ and
excellent heat insulating barrier between the mterior of the object and the externa building arca is 526 m~. The building height is 7.42 m. The materials used in the
space. The building is characterized by a narrow and elongated shape, and the classes building are Circular beam (concrete), Supporting clay walls, Reinforcing elements

inside. thanks to the window openines. are aired throuchout (adobe brickwork), Steel lamella elements in walls, Corrugated metal sheeting in roof
: 3 : P & ¢ S : and industrial cement (basic structure), stone and poured concrete (foundation). clay

bricks in structures, Rampe (natural stone & cast-in-place concrete), Edge strips terrace
(natural stone masonery), Terrace covering (hexagonal adobe) in outside areas.
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Energy consumption in Greek school buildings as a function of
the climate zone

@ Ssofia Giannarou

2022, 0P Conference Series Earth and Environmental Science 1123(1):012046
@ 1View Bi11Pages 1File ~

Table 6. Influence on the educational process and student performance by the following factors.

% Energy Consumption, School Building Design
https://doi.org/10.1088/1755-1315/1123/1/012046

Publication Date: 2022

Publication Name: I0P Conference Series Earth and Environmental Science 1123(1):012046

None % Little % Enough % Much % Very much %

358 431
474 234
46 19
358 46.7
49.6 219

Temperature
Lighting
Natural lighting
Acoustics
Ventilation

In this study, the condition of school buildings throughout the Greek territory was analysed, with reference to the typology
of the buildings and consequently to the date and the method of construction. Emphasis was placed on the importance of
the schoolyard both for the educational process and for the psychology of the students and the contribution ...read more

(SRS SR
n oo iv

1919 19 19
R T =

Table 7. Satisfaction level of natural lighting
Satisfaction level Percent %

Low 3.6
Neutral 16.1
Moderate 5535
Very good 248
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That ‘Internet of Things' Thing

in the real worid, things matter more than ideas.
By Kevin Ashton

RFiD

JOURNAL

June 22, 2009 could be wrong, but I'm fairly sure the phrase "Internet of Things" started life as the title of a presentation | made
at Procter & Gamble (P&G) in 1999. Linking the new idea of RFID in P&G's supply chain to the then-red-hot topic of the Internet
was more than just a good way to get executive attention. It summed up an important insight—one that 10 years later, after the
Internet of Things has become the title of everything from an article in Scientific American to the name of a European Union

conference, is still often misunderstood.

The fact that | was probably the first person to say "Intemet of Things" doesn't give me any right to control how others use the
phrase. But what | meant, and still mean, Is this: Today computers—and, therefore, the Internet—are almost wholly dependent on
human beings for information. Nearly all of the roughly 50 petabytes (a petabyte is 1,024 terabytes) of data available on the Intemet
were first captured and created by human beings—by typing, pressing a record button, taking a digital picture or scanning a bar
code. Conventional diagrams of the Intemet include servers and routers and so on, but they leave out the most numerous and
important routers of all: people. The problem is, people have limited time, attention and accuracy—all of which means they are not
very good at capturing data about things in the real world.

RELATED CONTENT

RFID-Powered Handhelds
Guide Visitors at Shanghal
Expo

Despite Sluggish Growth,
Taiwan's RFID Industry
Remains Committed

Mobile RTLS Tracks Health-
care Efficiency

RFID Joumal LIVE! 2010
Repont, Part 2

And that's a big deal. We're physical, and so Is our environment. Our economy, society and survival aren't based
on ideas or information—they're based on things. You can't eat bits, burn them to stay warm or put them in your

gas tank. Ideas and information are important, but things matter much more. Yet today's information technology

is so dependent on data originated by people that our computers know more about ideas than things.

'| 1f we had computers that knew everything there was to know about things—using data they gathered without
any help from us—we would be able to track and count everything, and greatly reduce waste, loss and cost. We
would know when things needed replacing, repairing or recalling, and whether they were fresh or past their best.

We need to empower computers with their own means of gathering
information, so they can see, hear and smell the world for themselves, in all
its random glory. RFID and sensor technology enable computers to observe,
identify and understand the world—without the limitations of human-entered
data.

Ten years on, we've made a lot of progress, but we in the RFID community
need to understand what's so important about what our technology does,
and keep advocating for it. It's not just a "bar code on steroids” or a way to
speed up toll roads, and we must never allow our vision to shrink to that
scale. The Internet of Things has the potential to change the world, just as
the Internet did. Maybe even more so.

Kevin Ashton was cofounder and executive director of the Auto-ID Center.

© Copyright 2002-20 10 RFID Joumal LLC.
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A Methodology for Saving Energy in Educational
Buildings Using an [oT Infrastructure

eorgios onas, Dimitrios Amaxilatis, Stelios Tsampas, Lidia Pocero
Georgios Myl Dimitrios A latis, Stelios T: Lidia P
Computer Technology Institute and Press “Diophantus”™
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Patras, 26504, Greece
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The GAIA building manager application is essentially a
responsive web-application offering direct visualization of en-
ergy consumption and environmental sensing data, while also
utilizing participatory sensing in certain scenarios. End-users
use it as a means to monitor their school’s building status and
monitor building performance, i.e., it offers certain building
analytics. With respect to building inspection and monitoring,
the end-users are able to inspect real-time energy usage where
respective meters are available in various timescales (from
several minutes to yearly), as well as make comparisons with
similar buildings or with the same building in other time spans
(e.g., previous years).

The Android GAIA Companion app allows end-users with
an Android smartphone to access school building data from the
GAIA infrastructure in a more immediate manner. Although
it does not have the range of visualization options offered by
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A. The GAIA Infrastructure
A MethOdOIOgy for SaVlng Energy in Educational The real-world IoT deployment developed through the

Buﬂdings Using an IoT Infrastructure GAIA project provides real-time monitoring of 23 school
buildings spread in 3 countries (Greece, Italy and Sweden). Of

Georgios Mylonas, Dimitrios Amaxilatis, Stelios Tsampas, Lidia Pocero Joakim Gunneriusson these buildines. the ones in Greece (19 in total) are situated
$ 25, § !

Computer Technology Institute and Press “Diophantus”™ Staffangymnasiet School % SR 3 ; A
Patras, 26504, Greece Soderhamn, Sweden in different local climatic conditions (suburban and rural

{mylonasg. amaxilat, tsampas, pocero } @cti.gr Jjoakim.gunneriusson @hufb.se

i) The
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I UN I V E RS I T Y Fig. 1. Examples of the loT infrastructure located inside school buildings in Greece (a-b) 10T nodes based on Arduino and Raspberry Pi. ¢) actual node inside
. IN EGYPT a classroom. d) a power meter installed inside a distribution board at a Greek school. along with photos from the exterior of some of the school buildings.
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SCHOOL Qf East Tennessee State University
GRADUATE STUDIES Digital Commons @ East

EAST TENNESSEE STATE UNIVERSITY Tennessee State University

Electronic Theses and Dissertations Student Works

5-2016

Use of Drone and Infrared Camera fora Campus

Building Envelope Study

Raheem Taiwo Ariwoola
East Tennessee State Universtiy

(b)

Figure 11 (a & b). Samples of Thermal and Visible Light Images of a Window 1n Building 1 and

3

The window shown in Figure 11a. displays msulation defects around the frames.
however. Figure 11b shows a sample of a window that has a very good resistance to heat
transfer. Major defects common to doors are exfiltration through openings. edges or perforated

q ' The holes on door surfaces as can be seen in Figure 12a, 12b, and 12¢c. More thermal and visible light

BRITISH
Q) UNIVERSITY

IN EGYPT and exfiltration are 1llustrated i appendix C.

images showing window defects are given in appendix B while other samples of door defects

EST 1892

LSBU




Literature and background

SCHOOL Qf East Tennessee State University
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Figure 12 (a, b, and ¢). Thermal and Visible Light Images showing Exfiltration the Doors
Other defects noticed in the building elements are air leaks due to cracks in walls,

moisture detection, thermal bridges and improper insulations. Figure 13a shows gradual amount

of heat loss through the wall of building 1 due to cracks in the wall.
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Use of Drone and Infrared Camera fora Campus
Building Envelope Study
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Raheem Taiwo Ariwoola
East Tennessee State Universtiy
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q ' Th e Figurel3 (a, b, and c). Thermal and Visible Light Images Showing Heat Loss Due to Wall
BRITISH Cracks and Thermal Bridges

1 . UN I V E RS I T Y Other samples of wall defects, thermal bndges and moisture defects are ziven i appendix D.
IN EGYPT 7
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MY

SCHOOL
MY

PLANET

The position of the sun
changes throughout

the day and throughout
the year. Morning and
afternoon sun is lower
than mid-day sun,
which can cause glare.
Because we live north of
the equator, the southern
faces of buildings get
more of the sun’s heat
and light.

For thousands of years people
have designed buildings to take

advantage of, or to control, the
heat and light from the sun.

@@ BRITISH
@@ COUNCIL

Advanced Energy Design Guide
for K-12 School Buildings

Achieving 50% Energy Savings

Toward a Net Zero Energy Building
Developed by:

American Society of Heating, Refrigerating and Air-Conditioning Engineers
The American Institute of Architects

llluminating Engineering Society of North America

U.S. Green Building Council

U.S. Department of Energy
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Climate Plug/Process Loads, Lighting, HVAC, Total
1A 21 38
2A 21 36

28 21 36
3A 18 33
3B:CA 10 25
3B 17 32
3C 13 28
4A 22 37
48 : 4 18 33
4C 19 34
5A 25 40
5B 21 36
BA 31 46
68 26 41
34 49

48 63

7
8
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Climate Zone 2 Recommendation Table for K-12 School Buildings

-m Component Recommendation How-To Tips .
Insulation entirely above dadk R250ci, EN1217,19.21.22
Rooks Attic and other R330 EN1,317,19.20.21
Metal building R-19.0+ R10.0FC EN14.17,19.21.22
Solwr Reflectance Index (SRI) 78 ENt
Mass (HC > 7 Buft?) R76ci EN5,17,18. 21
Steel framed R130+R-75ci ENB.17,18, 21
Walls. Wood framed and other R-130+R3Bci EN717,18, 21
Matal building ROO+RABci ENB,17,18, 21
Helow grade walls Comply wih Standard 801" ENt7,19, 21
Mass R-104ci, EN10,17,19, 21
Flooms Steel framed R-19.0 EN11,17,19, 21
Wood framed and other R-19.0 EN11,17,18. 21
Unhasted Comply with Standard 80.1° EN17.19,21
Sabs § R-10for 24 in. ;Ni&‘ll.ﬂj?.?l.
= Swinging uo70 EN161T
Nonsainging U050 EN1617
Vestibules At buildng entrance Comply with Standard 80.1° ENT
3 Nonmetal framing
Thermal transmittance Metal frami 1 EN24
~ ~ E or W oriertation
Niior Fenestation-to-floor-area matio (FFR) N ot S o S ENZ4-25
Fenesration E or W onentation
Solx haat gain coefficient (SHGC) N crisntation = 0 EN2428.29
S orientation = 0.60
Exterior sun control S arientation only = PF-0.5 EN2E
Vimible transmittance (VT) Sea Table 5.5 for appropriste VT value DL1,5-6.23
gt interiotiexterior wun control P 3 i A
Fenesration {S orientason only) onientation = no gare during school hours .9,12,13,
Clazsroom, resource roomms, cafeteria, gym, and Dayight 100% of floor area for /3 of school hours DL1-5.;2~5I1.
s AP E—— Dayigh permetefoor area (16 8) b 23 el schost 1 5517
2= 2
. . Interior surdface average reflectance for dayiighted =80%
Interior Finishes Wil mark ~ 0% DL4
Vitole buikding = 0.70 WA?
Gyma, papose rooms = 1.0 WAZ
? art rooms, kitchens, lbraries, media
bt a canisrs= 0.8 WiH?
g Lighting power decsity (LPD) 0, lobbies = 0.7 W EL1219
Offices = 0.60 WA?
< restrooms = 0.5
2 Caridors, ical rooens = 0.4 W
Interior Lighting TBATE>2R=02
5 Light sousce lam efficacy moan kimens porwatl) 188 T5.2f - 8 L4
3 All other > 50
=] Non-dimming = NEMA Premium Instant Start
T8 ballasts Dimming= Premium Program Start
TTEHO ballasts Electronic program start El4-8
CFL and HID bailasts Electronic
Dienming controls dayfight harvesSng Dien all fixtures in dayfight zones E189,11-19
Lighting controls Manual ON, auto/timed OFF in alf areas as possible  EL8,8,11-20
o LPD=0.0TE Wi inLZ3&124
Fagade and landscape lighting LPD = 0.06 WAt in LZ-2 EL23
Controls = auto OFF between 12am and Sam
. LPD = 0.1 Wi in1Z3 8174
Parking lots and drives LPD = 0.06 Wi inlZ2 2
Exterior Lighing Controls = aulo reduce to 26% (12am to 6am)
LPD = 0.16 Wil in LZ3 & 124
Walkwarys, piazz, and zpecial feature areas LPD = 0.4 WA in LZ2 Ll
Controls = auto reduce to 258% (12am to Bam)
Z z LPD = Comply with Standard 80.1*
. P ol et ich ey Conirols = sulo redioce fo 5% (12am o Bam) 120
= Laptop computers Minirmam 2/3 of total competters P23
' l he Equipment  £NERGY STAR equipment All comp quipment, and ap P35
‘ B Verdrg mackines De-damp and specify beat in class eficiency P35 ~
Network control with power saving modes and
BRITISH b — o puzs o
Controliable power outlets with auto OFF during ‘Q
wnoccupied hours for classrooms, office, [Brary!
‘ Programs. All plug-n equipment not raquiring continuous [¥))]
operation to use controllable cutiets L
IN EGYPT oo
Polices * Districtischool policy on alowed equipment PL34
* School teams

*Nete: Whers the table says “Comply with Seandard 503" the wner rrase mat dae mive mrizpers of erfaer the syplicable vermen of ASHRAIES Starcdard 90§ or fhe loca! code regersmenes.
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--m-_
KE1,2

ENERGY STAR or Caldforna rebate-gualifind
equipment
£ in. insulation on low-termp walk-in equipment,

2 3 - . - Insulated foor, LED fighting, floating-head pressure
earasl) Walk-in reirigers$on equpment conirols, iquid pressure ampliier, subcooied iquid KE25
Sdepmds. hgermrhangl.m-eda
Exhaust hoods appliances, proxnity hoods, KE3.6
VAY demand-besed exhaust
Gas water heater (condenzing) 953, effciency WHI-E
Electric storage EF (€12 kW, 220 gaf) EF > 0.93 - 0.0012 * Volume WH1-S
Servica Water  Poinl-of-use heater selection 0B1EFarB1% E WH1.S
Heating Electric haat-purmp water heater eficiency COP 3.0 finterior haat source) WH1-E
Solar hot-water heating 30% sclar hot-water faction when LCC efiech WHT
Pipe insuation (d< 1.5 njd 2 15n.) Y15 Wi
GSHP cociing eficiency 17.1 EER HV1.11
GSHP heating sfficiancy 3.6 COP HV1.14
GSHP compressor capacity control Two stage or vanable speed HV1,11
Ground Scurce  Water-ciradation pumps VFD ard NEMA Premium Efficiency 8
Heat-Purp Caoling towen'fuid cooler VFD on fans HV1E 11
(GSHP) System  Bailer afficency 0% & HV1.7,11
with DCAS Maxirmeen fan power 0.4 Wickn HV12
> : A id) zones = 60% reduction
Exhaust 2 enorgy recovery in DOAS 8 mg - 60% MWWMM reduction HV45
DOAS ventiation control DCV with VFD HV4,10,16
Water-cooled chiller efSciency Coenply with Standasd 90.1° HVZ26.11
Water circulation pumps VFD and NEMA Premium Efficency HVE,7
Boiler afficiency 0% E, HV2.7,11
2 Maximum fan power 0.4 Wickn HV12
Fan Colr™™ £CU fana Mulsile spead HVZ.12
Economizer Coemply with Standard 90.1° HVZ 14
A - A (humid) zones = B0% enthalpy reduction
Exhawst air energy recovery in DOAS B{:m:&-a:m&y@bmnxremm:&n HV4 5
DOAS ventiation control DCV with VFD HV4,10,15
Air-cooled chilier efiiciency W0 EER; 12.76 PV HV3ig 1
Water-cooled chiller effciency Coenply with Standard 90.1° HV3E 11
Water circulation pumps VFD and NEMA Premium Efficency HVET
VAV Axr- Boilar sfficiency 0% E, HV37,11
“‘""i“g% Mazimum fan power 0.8 Wickn HV12
s Economizer Comply with Standard 90.1° HV3, 54
3 ” A id) zones = 60% reduction
Exhaust ar energy recovery in DOAS aW»«;:mqﬂlﬂwmm HV45
DOAS ventiation control DCV with VFD HV4, 10,16
Drscls 3nd Outdoor air damper Mctorized damper HV10
Dampers Duct seal cass Seal Class A HV20
q ' The Iraudation level RE — HV13
: Disaggregate submeters HVAC, genoral o
BRITISH w_ Y 3
o ssues dunng —
f UNIVERSITY ™ Benchmarking ‘.'-"""Z"'% Sy QAS4-17 5
i IN EGYPT e 2 wirrapuccnsps e el %
Note Whers $he table says “Cornply wih Standard %017 the wer most most the more enmpent of ether e sppbostle varnon of ASHRAETES Standend 3.1 o the local code coguanests
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Level 1: Walk-Through

* Rough Costs and Savings for EEMs
* Identify Capital Projects

Level 2: Energy Survey & Analysis

* End-use Breakdown

* Detailed Analysis

* Cost & Savings for EEMs
* O&M Changes

Level 3: Detailed Survey & Analysis

i) The * Refined Analysis
BRITISH » Additional Measurements
4 UNIVERSITY * Hourly Simulation
. IN EGYPT
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® Built environment
® Industrial sector
» Public lighting

m Agriculture

m Other
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Session 2 - outline (LSBU)

Welcome

Introductions

Introduction to SusHumBuild
BUE Team

LSBU Team

Workstream

Programme of Work
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Project Aim

The main aim of the project is to build research links between LSBU and BUE and to develop a
guidelines manual that can used to promote sustainable building practices and energy efficiency
awareness, with a particular focus on educational buildings.

i) The

i LSBU
UNIVERSITY
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OBJECTIVES

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

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.

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

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.

Disseminate the findings through a workshop in Cairo, Egypt.
The
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Dr. Ahmad Elshamy Dr. Hesham Prof. Iman Dr Bertug Ozarisoy Dr Mubarak Abdelrasoul
(Co-PI) Safwat (PI) Elmahallawy Elnour Ismail
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Eng. Engy Elshazly Eng. Mahmoud Dr. Rania Dr Zhihui Ye Professor Issa Chaer
ElGhCII‘Ib Rushdy
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WP1 Research the current state of energy efficiency implementation in educational | Output (OP): Report of the current user engagement. 0-3 months BUE
buildings for Egypt focusing on the user engagement with the energy using
systems and understanding the energy use. This will include literature review, [Outcome (OC): Clarify the interplay between different factors affecting
data collection and building performance evaluation survey. energy user behaviour in Egypt.
WP2 Appraise current energy saving methodologies for educational buildings in the | OP: Report of the latest advancement in energy saving within educational 0- 3 months LSBU
UK and use dynamic thermal modelling and simulation to investigate different | buildings.
optimisation scenarios that are applicable to Egypt.
OC: Appraised up-to-date knowledge on the energy saving approaches in
the UK for educational buildings.
WP3 Facilitation site visits and knowledge transfer between LSBU BUE teams and OP: Sharing the UK expertise for building energy efficiency transition and 3-6 months LSBU
relevant industry stakeholder. implementation through joint activities and workshops.
Hands on site visit to the Centre for Efficient and Renewable Energy in
Buildings at LSBU. OC: Improve the knowledge exchange between the UK and Egypt.
Charrat meetings relating to the operation of energy systems.
The
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WpP4 *Analysis of energy performance data for higher education buildings from both [OP: Develop the outline for guidelines for 6- 9 months LSBU and BUE
the UK and Egypt, taking into account the different climate characteristics of the higher education buildings in Egypt.
Egypt and the UK as well as microclimates.

»Sharing the UK expertise for building energy efficiency transition and OC: Tailoring the knowledge into the
mplementation through joint activities and workshops. codes for the higher education buildings in
Egypt.
WP5 rEvaluation of the guideline with academics, professionals, stakeholders and OP: Guidelines for energy savings. 9-11 months LSBU and BUE

representatives of local authorities.
OC: Increase understanding energy
saving and sustainability

WP6 rDisseminate workshop on the outputs through development of training material |JOP: Awareness workshop in energy 11-12 months LSBU and BUE
and masterclass workshop in Cairo, Egypt. efficiency.

OC: Widened research collaboration
between the UK and Egypt.
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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 between BUE and LSBU based on the expertise of researchers
within the two institutes around Net Zero and energy efficiency, respectively.
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