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Active smart building
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Context: Potential Energy Saving

Potential for savings
through:

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

Source: HarmonAC project results. http://www.harmonac.info/
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Energy Performance of Building Directive
EPBD 2002/91/EC

Ecodesign of Energy Using Products Directive
2009/125/EC

Energy Labelling Directive 2010/30/EU
EPBD ,recast” 2010/31/EU

Energy Efficiency Directive EED 2012/27/EC
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A 20t Century approach to a 21st
Century problem

Most EU MS Legislation aimed at reducing e s

. . How efficiently is this building being used?
energy use looks at whole buildings and < T
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

legislation, i.e. they spend time and money
on compliance exercises but not improving
their energy use in a robust manner.




A 21t Century approach to a 21st

Century problem

New data sources now

allow us detailed o

Insights into how energy

IS used at sub-hourly 7

intervals and by end
uses.

This level of detall is

sufficient to provide o

confidence in what

needs to be done to -

reduce energy use.

System Power : Weekdays : Portugal, ANAM, P1_PUBLICO_PARTIDAS
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ISERV utilises these new data sources to show how such a new
approach might work - from defining the buildings through to how it

might work with legislation.




The ISERV recipe
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Overview of basic process
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Collate information on the building

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

together

Building
ki - . .o - " - - - - - - Control of HYAC -
Building Mame' ‘Desnllpllnn |Drganlsalmn Mame®  |Site Name’ |S,gr4n,|_ |Rddless |Tnvn |Pﬂslnode |j;;q.umu_ |, o |Ennzxmm_unmh_ E":’“"’ HEEE |GP5 ~Lat
ode

Utility Meter Add a Meter
Mame™ [Description Meter Tupe™ Unit Tupe™ [Multiplier |Space Where Located [Unique Meter Id” [Main Incomer [Shated Meter [Parent Meter Name
[
HVAC Sensor Add s Sensar
Hame™ [Description [Sensor Type™ [Unit Tupe™ [DuctPipe Aream2 _ [Unique Sensor Id” |
[ [ [ [ |
HVAC System Add s HVAC System
Name" [Deseription Main HVAC System” |HVAC Tupe™ Sustem Classification” [ [Sensor Namels) [Meter Namels) | —— |
| [Flene [Flane | |
HVAC Component
Please check HVAC companent data with Eurov
a 5 a - [Serves xhich HVAC Nominal Electrical Nominal Heat Coefficient of Energy Efficie
Name' Description | | |— Space Where Located | Power Input [K\W) R Capacity | Pert (cop) Rating (EEF
I [ [ [ [ I [ [ [ [
Small Power System Add a Small Power System
Name™ [Deseription [Peter NamelsT |
| | ‘
Lighting System Add s Lighing System |
Mame™ [Description Meter Namelsl™ ‘ ‘
Other System Add 2 System |
Hame™ [Bescription [Sestem Tops" [Mster Namel=Y. I ‘ ‘
[ [
Schedules of Setpoint and Occupation Add 5 Scheduls
To configure the schedule details pl 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™ T Range 1- Applies To" Range 3 - Applies To Range 4 - Applies To
Schedule 1-Whole Building | | om0l | 32 | | | | | | | ‘
Space Add 3 Spsee
Name Description Floor Area (m2) Height (m) Sector Activity™ Served By HYACs) |5mau_Em1_5uﬂ=mlsl |Lmhnnn_ﬁ!s_lamls_l Other System(s) |§iensm_ﬂ.ame[s_l | ‘

BH and O

Sichedule 1- Whole Buiding |




Database

* A bespoke database has been written for the project
 Based on a commercial product
« Acts as the focus for the ISERV project elements:
— Data collection
— Benchmark use
— Benchmark
generation
— Reports

— Energy e
Conservation E
Opportunity -
algorithms B




Benchmarks

Three types of benchmark being produced and explored:

« Annual energy/m? —
« Monthly energy/m? —
« Power demands/m? —

kWh/m?2.a
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Three ways to save energy —
regularly show performance

* Regularly show
performance against
benchmarks derived from PN LN\ (R (2
the spreadsheet D ANy A A e
description of the building " T -
and services W) (G ) (N ) Y

« Benchmarks will evolve A A A
over time as the buildings / ._
components providing data |- )\ et U i T
change their performance — | | |
so benchmarks always Y o AT ox AT o 3
reflect current practice

Component Level Electricity Consumption in kWh'm2/year against benchmark
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Identification of Energy
Conversation Opportunities (ECOs)
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Identification of Energy
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Three ways to save energy — better
control of existing plant

« Better control of what you Gyt Pows  Wekands  Porual, ANAW, 1 PUELICO PARTIDAS
already have e.g. use of ‘
ECO algorithms or
scatter graphs/carpet w
plots to identify when ol
systems and —
components are running I T
outside of expected R RN R
hours

Timeslot

« Clearly shows what could be controlled better
« Can use the data directly to calculate potential savings




Three ways to save energy - install
more efficient equipment

 Install more efficient - ¥
equipment. Even if equipment
is well controlled it may well p
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

g3 8838




McKenzie House

Cardiff University

Cardiff University Estate
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Comparison with peer systems around Europe

McKenzie House uses XX% more energy than an efficient peer system in Europe.

Potential Energy Savings : 3000 kWh / year
Potential Cost Savings : £5000 / year
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Reports

* The key Is to not just present meter data but to interpret
It with respect to the situation in the real building

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

. ‘1\\
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/ Inspection of HVAC Sv:uml through continuous monitoring and benchmarking.
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Rolling Annual Consumption - Electricity

hrough continuous monftoring and banchmarking
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HVAC Component Performance - Total KWh per m2 per annum
r y b )
) ) = -
Component Total KWh per  Average Wper %FLE Performance
m2 per annum m2
Packaged chiter 1 20 2283 46.0% Good
Packaged chiter 2 250 854 57.0% Good
Boder Room Supply Fans B 046 23.0% Good
Hot Water Primary Circulators G 34.0% Good
AV ARU 1 150 57.0% Good
VAV AHU 2 200 76.0% Average
| chater 1 - Heat Rejection Fans % 86.0% Neads inspaction
[ chsier 2 Hest Rejecton Fans & 81.0% Neecs inspection

The soe responsaility for the cantent of this email Bes with the suthers. i does not neces
sarly reflect the opinicn of the Eumpean Union. Neither the EACI nor the European Correnis-
sion are responsible for any use that may bs made of the information contained threin rd
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Annual kWh Say Annual Energy Savings

3500 kWh 5.2%

Annual CO2 Savings

£560,00 800 tons

Cooling equipment / Free cooling

wing: It s happening that HVAC comp
pumps and fans w

b chec Fiaccording o th
Annual GBP Savings Annual KWh Savings Annual Energy Savings Annual CO2 Savings
£560,00 3500 kWh 5.2% 800 tons

Air handiing / Heat recovery / Air distribution

Aoty varisle flow rate fan control:

conversion t
g:It's happening that HVACc

Annwal GBP Savings Annual KWh Saving Annual Energy Savings Annual CO2 Savings
£560,00 3500 kWh 5.2% 800 tons
General HVAC system
Shut off A/C equpment when not needed: D

Annual KWh Savings Annual Energy Savings

£560,00 3500 kWh 5.2% 800 tons
The sale responsbilty for the contant of this emaillies with the authars. It doss o Sope b e it o
sarly reflect the n of the Eopean Union. Neither the EACH nor the Europesn Commis- INTELLIGENT ENERGY
sion are respansible or any use that may be made of the iormation contained therein # EVUROPE HH




Monitoring savings: Case Studies

Building electrical savings of between 19% to 33% p.a.
Building electrical savings/m? between 61 to 100 kWh/m?/a
In economic terms:

« Measured recurrent savings of 9 to 14 EUR/m?/a

« Recorded ‘one-off’ setup costs between 0.1 to 2 EUR/m?
 Estimated 0.1 — 3 EUR/m?/a to maintain. H
* Net returns between 7 — 13 EUR/m?4/a |

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




Monitoring - Conclusions

* Monitoring brings:
— Clarity and Certainty;
— Proven energy and cost savings to the end user and MS;
— End user engagement and ability to contribute to 2020 targets;
— Proof of impact achieved,;
— Increased use of energy efficient products;
— Abllity to use Smart Metering data which is coming.

]
. . . l
 As a commercial prospect monitoring makes sense already. ||

* Monitoring is a step to nZEB, zero energy buildings and
active buildings.
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