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Supported more than 100 clients in their sustainability Journey for more than a decade

ADES

adlb Ilal_oxa Jony bgl
ABU DHABI ENERGY SERVICES

PROVISIONAL
'ACCREDITATION
oe/z22 - 06/23

(i) Bl A A 3,5
LLoAd Accredited ESCO
s [08/2022.08/2023 )

CEM  (Cmvp

[otT Farnek Services LLC Cestified Energy Mannger

Cenified Memurement &
Verfifeatian Profeasiansd

Ener , o Sustai |I|ty
M o t Carbon Sustainability | Tools
anage.men ManaEement Certification |
EnerEyate « Carbon Footprint Carbontek |
Energy Saving Retrofits AssesSHiS * GreeniGIcbelSSlEE Powertek |
| (eseey - Decarbonization Plan - Green Buildings ( LEED) . Hotel Optimizer
l{ + Energy Management .
\Q\ StrategyALdiE e SBTi- net zero roadma \ T

FARN E K FARNEK.COM = SMART AND GREEN FM COMPANY



Muna Alnahdi

Head of Sustainability & Consultancy at Farnek

An award winner Energy and Sustainability expert with more than 14 years
of experience in energy, green buildings, and decarbonization. Through her
versatile experience and thought leadership, Muna has been assisting
organizations to become real players in the field of sustainable

development.

@ Muna.alnahdi@farnek.com

+971503114878

@ muna-alnahdi
]
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| would like to learn more about you

Name, function and organization
1 word about you
Why you are here today ?
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By 2030, Energy Efficiency should be ?

A -double

B -triple

C- quadruple

D - the same
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Energy Efficiency improvement targets?

A -1% per annum

B -2% per annum

C - 3% per annum

D -4% per annum
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By 2030, Renewables should be ?

A -double

B -Triple

C- quadruple

D - the same
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Why Energy Transition is vital
for net-zero?
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Global greenhouse gas emissions by sector
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Energy Transition is key for achieving net-zero

* 60% co2 Energy Emissions since 1992

80% of current energy is from fossil fue

Energy transition refers
to the global energy
sector's shift from fossil-
based systems of energy

production and
consumption —
including oil, natural gas
and coal
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2021

No new unabated
\coal plants approved
for development

Gt CO:
-~

2020

Electricity sector emissions by source: ® Oil @ Coal
- Emissions from industry, transport, buildings, agriculture & other energy sector

2025

Electricity emissions
intensity falls below

170 g CO2/kWh

Over 60% of
electricity
generated from low
emissions sources

Hydrogen &
ammonia generate
nearly 200 TWh

2030

Wind and solar capacity
additions reach 230 GW

Phase out of unabated
coal

New electric car sales
reaching 80%

Over 50% of .hydfog en

| production is electrolytic
| Double average efficiency

of key product sales

2035

Overall net zero
emissions in the
electricity sector

' Bring down the share of

unabated natural gas
generation below 2%

Qver 40% of residential |

space heating demand
met by electricity

2025

2030

© Natural gas

2035

2040

Nearly two-thirds of
electricity generated
by wind and solar PV

* Over 45% of total final |

consumption met by
electricity

2040

Bioenergy with CCUS

Supply milestones

2050

015 Gt of CO: removed
annually

i Nearly 60% of transport .

energy demand met by
electricity

' Two-thirds of residential

dwellings fitted with heat
pumps

—————— ]

2050

Demand milestones

G7 energy-related emissions and electricity sector milestones in the Net Zero Emissions by 2050 Scenario, 2020-2050
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Energy Transition In

- the UAE
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An ambitious journey
The climate action journey in the energy sector to reach net zero by 2050
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UAE Net- Zero Strategy — Grid Decarbonization

UAE’s Grid Emission Factor Compared to Global Average

K Cleanest electricity
0. 556 kgCO2 — produced compared

to the Middle East

{“-71 | and Asia

kWh
0.270 kgCO2

*based on-2021 data

global ave
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UAE Net- Zero Strategy — Renewables

Renewable Energy Triple the capacity of renewable energy

Climhing eight positions

Energy transition rank

2025 i [ L2 | | o
13 * 2t 5.42

Iceland
| : . 10 % 2 UAE 5.31
Increase the share of installed clean energy capacity ” T s [T
18 '- 4 Sweden 4.94
8 4+ 5 Kuwait 4.72
2 0 3 0 20 ' 6 Finland 4.70
<\> <‘ 16 t 7 Uruguay 4.48
B A i | 12 t 8 KSA 4.46
24 f 9 Brazil 4.44
O 10 20 30 40 50 60 70 80 90 100 2 3 e
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UAE Net- Zero Strategy — Energy Efficiency
Increase:- efficiency of energy and wat‘hn.l.

UAE Energy Strategy National Strategy for CI"CUI?V Economy | Net Zero Strategy
2050 Wellbeing 2031 ‘ Policy 2031 2050
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UAE Net- Zero Strategy — Buildings

Raising public ? Increasing
awareness of ways Blefficiency and
to conserve energy | ; reliance on
land water " recycled
Generators iresources wastewater in
e.g. rooftop solar " landscape
panels and solar & Tirrigation
water heating |||"1] '

Enhancing Driving penetration
implementation of i of Distributed

energy efficiency *|Renewable
standards and rating Resources

system for
household
appliances and
equipment

Implementing
green building
codes

g
N e = = =

implementation
policies
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Decarbonization
~ for the Built
Environment



Decarbonizing built Environment

Global CO, Emissions by Sector

How to achieve
net- zero in the

Building
Operations
28%

Industry
30%

built
environment ?

. Building
Transportation Materials and
22% Construction
11%

Source: © 2018 2030, Inc JArthrbectl.re 2030 AI! Illghts Re: senred Dat Sourc
UN Environment Glabal Status Report nergy Outlook ZDI 7
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Definitions: Net Zero Carbon Buildings
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What is the Cleanest Energy

The Energy that you don’t use

24



Energy
Transition

Priorities

FARN=K

Time of Use
Management

" Energy Efficiency

Energy Conservation

Energy Analysis
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Energy Transition - Challenges

Management Commitment

Technological

| Expertise ( technical /legal/commercial) Challenges

| Costs ( CAPEX & OPEX)

Energy Financial

i Transition Challenges

Stakeholders

Market & Policies

Organizational

Technology ( design, selection, performance )
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Energy Saving
‘ Retrofits for

Existing
Buildings



Understanding building energy performance

Energy Benchmarking

Energy Use Index (EUI): metric used to measure the energy consumption of a
building or facility in relation to its size or function

EUI (kWh/m2/year)

300 280

250 230
200
150
112

100

50

Office Building X UAE Average UAE Sustainabile Building* ~ Near Zero Building

*DEWA Sustainable Building

Energy Breakdown

Other Loads
5%

Lightings & Small
Power
25%

Etract Fans /

2%

Fan Coil units
10%

Fresh Air Handling
Units
4%

Chilled Water
Pumps...

Chillers
48%



Energy Saving Measures for Existing Buildings

1. LED Lighting 2. HVAC System 3. Building 4. Programmable
Upgrades Optimization Insulation Thermo§tat
Enhancements Installation
5. Energy-Efficient 6. Water Heating 7. Building 8. Window
Appliance System Automation System Treatments for
Upgrades Improvements Implementation Energy Efficiency
10. Energy
9. Occupancy Management
Sensor Installation Software
Integration
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* Energy Saving Performance Contracting (ESPC) is low-risk method of financing and delivering energy
efficiency improvements for businesses that lack the funds, technical experience and manpower needed

for such projects.

* ENERGY SERVICE COMPANY (ESCO) DELIVER TURNKEY ENERGY PROJECTS WITH SAVINGS GUARANTEES

| 4 A Phase 3:
Ener Z::Z:s‘lr;ent and Phase 2: Measurement and
% Blanning EEMs Construction Verification + EEMs full
Maintenance
- ( EPC)
(ASHRAE Energy Audit) \ (IPMVP)
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Proposed Energy Savings Solutions- Activities

Phase 1: Energy Assessment & Planning Phase 2: ESMs Implementation

ASHRAE Level Il energy audit

Il
Il
I Il
j Validation Audit | | ECMs Detailed | Materials ii
! Establishment of A | and detailed BOQ Engineering Procurement i
:: Energy Committee & Site survey and pprova |
' Understand client : measurements i
! requirements | i
:: v ii
ii | il Project i E
i \ g Financing gl . .| Commissioning I
ii " Installation and acceptance; |
ii Energy Analysis , Identification of
i creation of baseline ——> possible Energy
i and energy balance saving measures
:
i |
I
i v
i
i
ii Technical and Audit Report ! j
I Financial analysis of ——>| ,presentation and ! I Development of , Periodic i
| the ECMs client decision | ' | M&VPlanasper —> mig:](tarr;ac?cz:%rdt_he ——>| Measurement and ]
! ] ! IPMVP penod, Verification ]
:: ii :: ::
1 i I I
1 i I I
I 1 I Il
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—_—
FARN | K YOUR SUSTAINABLE PARTNER
|



ESPC Model- shared saving model

No Capital Investment, Risk Free Savings For Owners

Pre-Retrofit

Energy Retrofit

on Shared Saving
Energy Bill Model

INVESTMENT from the ESCO

FARN=K

Post-Retrofit

Net Savings for the

owner

Investment

Repay

ECMs Maintenance

Monitoring & Control

Energy Bill

Reduced
Environmental
Impact

Increased
reliability &
System
Lifetime

Enhanced
Facility and
Asset Value

Equipment
Upgrades &
Reduced

Maintenance
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ESPC Model- Guaranteed Saving Model
Guaranteed Savings & Risk Sharing With Owners

Pre-Retrofit Post-Retrofit

Net Savings
UPFRONT INVESEMNT
From the owner

Energy Retrofit
Energy Bill on Guaranteed
Saving Model

Reduced Enhanced
Environmental Facility and
Impact Asset Value

ECMs Maintenance

Monitoring & Control

Increased Equipment
reliability & Upgrades &
System Reduced

Lifetime Maintenance

Energy Bill
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Energy
‘ Management
©

Continuous



What is Missing in Project-Based Approach to Energy Efficiency?

Pro}et-Based Focus on But Wh at
Technological Change m
d bO Ut e Holistic strategies?

Raw Materials and
Energy Sources?
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A more Comprehensive approach to Energy Efficiency is needed

Organizations that target behavioral and organizational barriers, as well as technological, can achieve continual
improvement in energy performance.

Tecg;ological Continuous improvement
ange

Comprehensive
Energy
Management

Behavioral Organizational
change Change

v

Staff at every level of organization needs to be engaged and
involved to achieve energy goals!
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Energy & Cost Savings with Time




ISO 50001:2018 Energy Management Processes

Source: 1SO 50001:2011
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Continual
improvement
> Energy policy
Energy planning

Management
review |

Implementation
and operation

Monitoring,
measurementand

analysis
Checking =

Nonconformities,
correction, corrective and
preventive action

Internal audit of
the EnMS



Continuous Monitoring and Energy Optimization

A holistic approach, connecting support to operational units & providing daily, monthly & yearly monitoring of KPIs like energy

performance, waste performance and CO2 footprint

FARN=K

Occupancy

89
(§ 25°C
RH 50%
CDD 75
HDD o

289

Portfolio

Overall Utility
Electricity
Chilled water
Potable Water
T5E

Waste

IAC

Carbon Foot print

Performance

204, +1% (2 kwh) Q
Consumption (kKWh)

4.9, v1%(2my

Consumption {m?)

96 AED, +1% (1 AED)
Cost ( AED)

49 AED, +1% (5 AED)

Cost ( AED)

Total

145, +1% (1 AED)

Cost (AED)

Portable
Maser

Utility Cost Breakdown

Fuel

t 10, 1% (1 my
Consumption (RTH)

1 AED, 1% (1 AED)
Cost ( AED)

Total Consumation Genorated Ensrgy Used

313w 87.

20, 1% (2 kwh)

Solar Energy Generation (kWh)
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[ Today ] [ Month ] [ Year ]

November-28-2021

Building Performance Indicator

160

160 |
3

Energy Water
Utilization Index Utilization Index

90, 1% (1 kwh)
Consumption (KWh)

50 AED, -1% (1 AED)

Cost ( AED)

300, 1% (1rTH
Consumption (RTH)

140 AED, +1% (1.4 AED)

Cost ( AED)

Ton COze

e Chilled
Electricity -1% Savings Water
Fonchon Uiage Waste Diversion
? 600, -1 (51
€02 offser-
OkgCOZe

Vikasie generation (kg)
Fm""t Wste Diversion (%)

1 0, +1% ( 1%)

= 1% Savings

c=l=2
« == Air Quality
Index

240

Energy Benchmark
(kWhim2/year)

POWERTEK

Enhanced Energy
Optimization

Real time Data streaming
& Analytics

Utility Bifurcation/ Load
Profile Visualization

Asset Level Efficiency
Tracking

Building Energy Use Index
Monitoring
Energy/Water/Waste
Benchmarking
Integration with BMS & loT
Sensors

Waste Performance
Carbon Emissions
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Portfolio Management

Continuous performance management to drive and improve efficiencies

400
= 250 Energy Usage Intensity (kWh/m2*year)
[
£ 300
P ©
250
= S
< 200 N
= =
= 150 L
S S
2 100 3
o
50 >
) Property A Property B Property C Property D Property E Property F Property G Property H Property | Property J
EUI 2016 226 224 211 276 210 282 379 253 378 -
W EUI 2021 159 173 173 196 221 236 242 187 253 292
B EUI 2022 165 190 204 214 221 250 252 252 293 339
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[Energy Cansumption in kKéwh/mz2]

[Waste Generation In kgs/guest, kgsisu)

Benchmarking

Comparing with similar properties & hotel’s own historic performance

PEER BENCHMARKING INTERNAL BENCHMARKING
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1.6M

800K

800K 1

400K |
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Trend & Cost Analysis : Energy & Water

Energy Consumption [k\Wh]

Kitchen Gas

— Current - Wister Consumption == Previous - Water Consumpdion == Oico: Cument Year == oo, Previous Year

Jan Feb

FARN=

Mar

Apr

May

May

Water Consumption [m3]

Electricity === Heal == Cooling === Presdous Energy Consumption — Occ. Carment Year == Occ. Previous Year Awg Ambient Temp current year = Aug Ambient Temp previous yesr

FAvg Amibient Temp curment year == Awg Ambient Temp pravious year

Aug Sep Ot Now

20

60

40

20

80

40

20

: . Kitchen Gas:
Domestic Water: I o
Cooling:
28 7%
Eleciricify:
o 58E%

0.5%

Kitchen Gas Electricity == Heat == Cooling == Domestic Water

Utility Cost [%]

Kitchen Gas:
5.6%
Cooling:
3M41%
Heat:
0% Electricity:
T 0.3%
Kitchen Gas Electricity == Heat == Cooling

Energy Consumption [%]
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Carbon Footprint ( Scope 1, 2 & 3)

CO2e Emissions - Sources [i]

[t

8088 3

== Kitchen Gas m—-m—m—mm—m

Total CO2e Emissions - Sources[%]

=

CO2e Emissions - Scope [
Carbon offset percentage - Sources [2:]
@ Carbon Offset
@ Carbon Mot Offset

-~ Scope 182 == Scope 3 == Previous fotal consumption

T m o we Aw T
[ ]
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Case Studies
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Continuous Optimization for Farnek Village

ECMs IMPLEMENTED IN THE YEAR-2023

a Permanently Switched OFF 4-Feet LED Light Fixtures in 15t to 4" Floor
Corridors & Dinning Hall in Basement

a Free Cooling through FAHUs (Operated FAHUs 1,2,3,4&7 with
Condensing Units in OFF Mode from 6:00PM to 6:00AM for the month
of Jan, Feb, Mar, Nov & Dec)

2023 ENERGY SAVINGS BREAKDOWN

Total Savings in kWh 459,594

4 Farnek Village
Total Savings in AED 197,626

Utility consumption Breakdown

Catbon Emissions Avolded CEX

(kgCO2eq)

0.00% 20.00%  40.00%  60.00%  80.00% 100.00%

™ Electricity - Water
Y /

A
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FARN=K
— FARNEK.COM = SMART AND GREEN FM COMPANY




FARN=K

& A

14 HiE
FiiRiifiinm



