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ISERY

Implementation of EPBD —_M

Directive 2002/91 EC (EPBD) of the
European Parliament and of the Council

Principles how to calculate the energy consumption of
buildings (Article 3)

Performance based maximum values of energy consumption
for buildings (Article 4)

Considering more economical systems in case of new
buildings; required measurements (Article 5)

Improvement of the energy efficiency of the renovated
buildings (Article 6)

Energy performance certification for all buildings (Article 7)
Inspection of boilers (Article 8)

Inspection of air conditioning systems (Article 9)
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- ISERY
Implementation of EPBD —M

Directive 2010/31/EU (EPBD recast) of the
European Parliament and of the Council

Calculation of the cost-optimal levels of minimum energy
performance requirements.

Setting of energy performance requirements
Cost effectiveness in focus

Nearly Zero Energy Buildings
Inspection of heating and air conditioning systems
Continuous monitoring and benchmarking
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Inspection of ISERV - a practical process
HVAC systems for achieving long-term

through energy reductions in
continuous

monitoring and buildings
benchmarking

www.iservcmb.info

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect
INTELLIGENT ENERGY the opinion of the European Union. Neither the EACI nor the European Commission are responsible for any use
# EVROPE H that may be made of the information contained here.
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Context: Potential Energy Saving 'ﬂ

=»Potential for savings Cooling Savings potential
through:

e Load reduction (24%) 37%
e Improved efficiency (39%)
e Better operation (37%)

39%

@ Fabric and equipment B Plant O O+M

Source: HarmonAC project results. http://www.harmonac.info/




A 20'" Century approach to a 21t SERV.
Century problem

. . . . Display Energy Certificate
9 MOSt EU MS LEgIS|atIOn a|med at redUClng Howpeﬁi‘é:iently iglt,his building being used?

energy use looks at whole buildings and e v e
annual energy use due to the availability of
billing meters for most buildings

=>» So we know WHAT we are using, but not
WHY we are using it.

=>» Current processes do not show what is
possible to achieve with our actual existing
building and activity mixes

=>» Most organisations JUST comply with S .
legislation, i.e. they spend time and money -
on compliance exercises but not improving
their energy use in a robust manner.

=>» We lack DETAIL on benefits and savings

Typical Energy Use (KWh/m*/year) 128 108
Energy from renowables 0% I



What iSERVcmb is doing iSEﬁ/\

=»Remotely monitoring HVAC
systems across Europe

Target 1600 HVAC systems of
all types in 16+ EU countries

Range of building sectors
Size: 10’s to 10,000’s m?

Sub-hourly data for individual
HVAC components

Mostly using existing or easy-
to-add monitoring

Collating and analysing all data
in a web-based database

—> End user

I

Manual data Automatic data

Reports /

Database




ISERV —M

=» A way to show owners of real buildings the . .
energy savings possible FOR THEIR BUILDINGS, +
by comparing their use with the performance T

of other real buildings using the same
equipment to service the same activity and floor area

=>» iSERV uses an empirical process based on physical items that
can be measured and found in all buildings

=>» This means that reports can refer to actual items in a building

=>» Gives confidence to the owner/operator that the information
is relevant to them

=» Reduces RISK — therefore enables INVESTMENT




Overview of basic process M
a ) (c | oo\
Initial Data '
Entry via Reports
Excel sheet v
= . iSERV web \ J
4 N database and
Meter/ analysis ECOs J
sensor-data software

\_

J

Utility costs/
tariffs -

GBP/EUR/etc
\_ / / J




Collate information on the building

SERV
'./\/

=» iSERV has set up a spreadsheet to act as a data collection focus for the
building, meters and services physical elements

=» The spreadsheet also acts as a means of connecting all the elements

e ] . T B
Building
Building Name ‘Desnnpllnn |Dlgamsallun Name |5.|e Mame |5_mm_ |Addmss |Tn-n Postcode |1;m.mu_ | 4 ‘Qu.uzlmﬂumh_ E";‘“"’ e ‘EPS ~Lat
ode
Utility Meter Add 2 Meter
Name" [Description [Meter Tupe™ [Unit Type" [Multiplier [Space Where Located [Unique Meter Id- [MainIncomer [Shared Mater [Barent Meter Name |
HVAC Sensor Add s Sensor
Hame" [Description |Sensor Type™ [Unit Type™ [DuctPipe Aream2 __ [Unique Sensor Id" |
HVAC System Add a HVAC System
Name" [Description Main HYAC System”  |HWYAC Type”™ [Sestem Classification” [2S0e=0= 7 [Sensor Namels) [Meter Namels) | e — |
I | I [Hore: [Hone: |
HVAC Component Add 2 HVAG Gomponent
Pleasze check HVAC component data with Euraus

5 e Ie le. s - [Serves which HVAC Hominal Eleotrical | Meter b | s P Hominal Heat Coefficient of Eneigy Efficie
Hame ‘D“"""""" i Tape i l - ls'“"’e Where Lacated | et Input (KW | | | : Rejection Capacity : Park (coP) : Rating (EEF
Small Power System Add a Small Fower System
Name" [Description [Mecer Namef=" ]
Lighting System Add a Lighting System
Name™ [Description Meter Namel=l” |

I
Other System Add a System
Name" [Description [System Tupe™ [Hezer Namefs1” |
Schedules of Setpoint and Occupation Add a Schedule
To configure the schedule details please enter dates into the applies from or applies to cells below and then double click - this will take you to the schedule on the schedules tab

Name" & Range 1- Applies To™ Range 3 - Applies To
Schedule 1- Whele Building | | [0} | FNZ | | | |
Space Add a Space
Hame' Description Floor Area (m2) Height (m) Sector Activity” Schedule of Setpoints. g, o yamars) ‘Y

BH and 0

| |

[Schedule 1 whole Buiding |




ISERV
Database —tMB

=>» A bespoke database has been written for the project
=» Based on a commercial product

=>» Acts as the focus for the iSERV project elements:
e Data collection

McKenzie House

e Benchmarkuse 5. T

e Benchmark generation
e Reports

e Energy Conservation
Opportunity algorithms

= HEESHE
o o
vorage Anrual WA per &
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Three ways to save energy — install i SERV/

more efficient equipment ———
=> Install more efficient
equipment. Even if By By
equipment is well controlled AHU - Conerence chiler

Centre

it may well require more
power when in use than
more modern equipment

=» Benchmarks based on power
demands when in use can
help show this difference
and when equipment might
benefit from being upgraded

KWh
N 53883 8E288H8 3

pppppp



Reports i§ERV/ ,

=>» The key is to not just present meter data but to interpret it
with respect to the situation in the real building

=2 A number of report sets are being trialled to see which
provide the information in the best form to allow decisions

iSER A iSER

McKenzie House Cardiff University

Cardiff University Estate

servemb.eu

Performance Ananlysis www

nergy Conservation Opportunitie

Rolling Annual Consumption - Electricity BEMS and controls / Miscellaneous
Cardiff, United Kingdom

2000 Reducepowerconsumpnnnohunlmyeqmpmen Description To reduce energy consumption of pumps and fans the algorithm
Weather Analysis checks the following: It's happening that HVAC components like fans and pumps work thy building. This ECOalgo
£ 1500 rithmn checks if pumps and fans work a(rov..vgl the building schedule, therel onsumption.
November  Monthly ave :
o] TUE u| FR § 1000 Annual GBP Savings Annual KWh Savings Annual Energy Savings Annual CO2 Savings
o°c | 9°¢ |9°c | 9°C 500 £560,00 3500 kWh 5.2% 800 tons
oc | 9oC oc o 9c scac 0
9°C | 9°C| 9°C | 9°C 9( 9‘( 9°C
oc|oc ¢ e oec Cooling equipment / Free cooling
s Gyl TN Mok bt hooe T G Consider cold storage hilled water, water
% S 515N 3.2W CF24 ODE 0 umpsand fans the algorithm checks the following: It's haps
google map picture bird view bing map picture o chedule of buikding. This ECO algorithm checks if pumps and
HVAC Component Performance - Total KWh per m2 per annum
Annual GBP Savings Annual KWh Savings Annual Energy Savings Annual CO2 Savings
www.Isarvemb Monthly Overview inal GBP Svings e rualEnergy Saving: L €
. - — - - = £560,00 3500 kWh 5.2% 800 tons
y y Monthly CO, Cost Analysis @ I Y 2

November 2012 November 2012 S £ roe . o
) , v
-13% -10% ” S 2 I
et orth icelast mor Air handling / Heat recovery / Air distribution
-45% Apply variable flow rate fan cun!rol Description To reduce energy consumption of pumj chy he fol-
v e SeRers [:,d lowing: It's happening t omponent, Consider conversion to VAV : : Descri imption of pump:
& and fasthe igorthm checks the following. s happening that HVACcomponents ik fans and pumps work cutside the schede of
3500 kWh Annual GBP Sav Annual KWh Savings Annual Energy Savings Annual CO2 Savings
Ociober2012 Novermber2012
£560,00 3500 kWh 5.2% 800 tons
C with peer
| Component Total KWh per  Average Wper  NFLE Performance
McKenzie House uses XX% more energy than an efficient peer system in Europe ‘ m2 per annum m2
Potential Energy Savings : 3000 kWh / year | Packaged chiter 1 200 2283 46.0% Good General HVAC system
Potential Cost Savings : £5000 / year Packaged chiller 2 250 2854 57.0% Good shm off A/IC equipment when not needed: Description To reduce energy consumption of pumps and fans the algorithm checks
Bodder Room Supply Fans . 046  23.0% Good s happening that HVA ponents like fans and pum mps work outside the schedule of building. This ECO algorithm
Mekerzeouee (I .- nde ot Waver Primacy roensrs ‘ 068 3408 Goos conting o e bxlling schecl, thaseby preventing gy ovar-<or
VAVAHUL 150 1712 $7.0% Good Annual GI jings Annual kWh Saving Annual Energy Savings Annual CO2 Savings
e eer ([, TP e
Nk iaatis £560,00 3500 kWh 5.2% 800 tons

s (N =
oo Efyear Chiler 2 - Heat Rejection Fans 85 57 $10% Needs inspection
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ISERV

Identification of Energy Conservation

Opportunities (ECOs)

McKenzie House Chiller No 1 Flec kWh Stark Meter Carpet Plot

8.2
|

82:115
11.5:13.8

132.8: 16
18.4 - 20.7

20.7 : 23.0

6.9
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consumption bands of 10% based on the max value of 23kWh




The near future —tM

=>» Near zero energy buildings will
require us to BALANCE the
energy loads in a building with i,
minimum NET use of energy s

=>» With highly insulated structures 1 Q
this balance is mainly about *
how Solar Gains, Internal Gains
and Ventilation energy needs i l
interact with each other  .______ ¥ - A

ef: https://www.educate-
9 Th e m OSt CO nt rOI Ia b I e sRustaiatapbiIity.eu/portal/zontent/thermaI-balance-buildings
parameter is Ventilation

=>» In both hot and cold climates energy efficiency can be
achieved by MINIMISING ventilation rates, with the attendant
potential for IAQ problems and Health



Monitoring savings: 3 Case Studies |ﬂ

=» Building electrical savings of between 19% to 33% p.a.
=>» Building electrical savings/m? between 61 to 100 kWh/m?/a
=>» No Fossil Fuel figures yet
=» |In economic terms:
e Measured recurrent savings of 9 to 14 EUR/m?/a
e Recorded ‘one-off’ setup costs between 0.1 to 2 EUR/m?
e Estimated 0.1 — 3 EUR/m?2/a to maintain.
e Net returns between 7 — 13 EUR/m?/a
=>» Exceeding the HARMONAC predicted building electrical savings of 1 —5%

=» The savings actually achieved in these 3 buildings indicate more significant
ACTUAL savings could be achieved in the wider building stock.

=>» Success in reducing HVAC energy use is providing the confidence and
finance (from savings) to tackle other electrical use as well



Conclusions iSERV

Monitoring brings:
e Clarity and Certainty
e Proven energy and cost savings to the end user and MS
e End user engagement and ability to contribute to 2020 targets
e Proof of impact achieved
e Increased use of energy efficient products
e Reduced Risk
e Ability to use Smart Metering data which is coming
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Inspection of Thank you the attention!
HVAC systems

through )
continuous Zoltan MAGYAR

monitoring and magyar@egt.bme.hu

benchmarking
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