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Curtain Raiser

| ) En%rgy and Envirol%mental Concept
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EU Directives

Ecodesign of Energy Using Prod
2009/125/EC

Energy Labelling Directive 2010/

EPBD ,recast” 2010/31/EU

Energy Efficiency Directive EED




Needs to Commissioning Commissioning in Commissioning in : :
commissioning process the design phase the operation phase ISERV project

Betterindeor climateWithiless energy.
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Heating Cooling

BUILDING Category range, °C range,°C

21 — 23 23,5—-25,5
OFFICE 20-24 23 — 26
19 - 25 22 - 27

SHOPPING CENTER 17,5-20,5 22 _24
16— 22 21 _ ot
15— 23 20— 26
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Category

Commissioning
process

Commissioning in
the design phase

Commissioning in
the operation phase

ISERV project

Better indoor climate with'less energy.
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Context: Potential Energy Saving

Cooling Savings potential

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

Source: HarmonAC project results. http://www.harmonac.info/ @ Fabric and equipment @ Plant O O+M

The energy use of the buildings |
40 - 42 % of the total energy cons
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Clarifying Owner’s Project Requireme
(OPR) from viewpoints of environment,
energy and facility usage, and auditing

verifying different judgments, actions a
documentations in the Commissioning
Process (CxP) in order to realize a

performance of building system reques
the OPR through the life of the building
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1. Pre-Design Phase

0 Program Step : occupancy req
use, quality of construction, ene
goals and requirements, indoor

o Planing Step

2. Design Phase: specification for the HVA
simulation. commissioning plan

3. Elaboration Phase: software, equipme
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equipment is chec
balancing water and air ¢
achievement of design |
performance of building
and energy consumption
report

0 Acceptance Step
« verify the accuracy of th
« verify the HVAC system ¢
system
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e periodic check-up
o Ordinary Operation Step

« optimisation and modifica
system

* periodic updates of as-bu
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energy cost saving between 5 % and 15

Increased staff productivity """’tz --
< B
lower maintenance costs “o 3

environmental protection
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| Real scope of informatio

! Construction :

Component oriented view

Functionality oriented view
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Information through the Life-Cycle of Buildings

FM/CRE FM/CRE
Systems Systems
g Implementation Integration
= CAFM/CMMS /PM
gc A N\
T2 o R FM/CRE
QM
i
; £ /. ¥ A
a" 7 P Y N V
% i .
Planning Design  Procurement Construction Occupancy and Operations
Commissioning 22003 CAFM Services
DESIGN — CONSTRUCTION PHASE LIFECYCLE OPERATIONS PHASE
{1-5 YEARS) {30 - 100 YEARS)
Owner Pays AEC Team More $ During Owner Saves $$$$$ Over Operational Life of Asset Ownership
Design Phase To Develop BIM and by Being Able to Quickly Bulk Load Technology Systems, Have
Standardized Electronic Data Exchange Critical Data In Electronic Format, Enabling Accurate Metrics
Reporting, Benchmarking and Transparency
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Palace of Arts (PA), Budapest, Hungary
Best practice
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Pre-design Phase

Technik fiir Mensch und Umwelt

B Modeliraum M1:5 SMALL MODEL SIMULATION [ Imtech |

Rud, Otto Meyer & Rheinelektra Technik
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Technik fiir Mensch und Umwelt
4 Modellraum M 1:5 SMALL MODEL SIMULATION [l Imtech

Rud. Otto Meyer & Rheinelektra Technik

Prasentation ppt

n Philharmonie Budapest ZIT
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- Ausschnlttsmodell M1:1 m

Rud. Otto Meyer & Rheinelektra Technik
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Design Phase
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Construction Phase
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Average temperature distribution at the Concert Hall,
ground floor
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e ground floor air conditioning unit (AHU)
while reaches the occupation zone.
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Madric

The hotel was
and has recent
renovated for &
million Euros.

This audit focu
of the main bui
rise, a building
approximately
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Defining the demands, complaints
Collect historical data of energy use
Collect general building data
Check up energy systems

Building envelope

Internal heat gains

HVAC systems

Domestic hot water
Potential savings
Results
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Temperature in guest rooms Room 1567

Room 1276
Room 851
Room 678
Room 168




Needs to Commissioning  Commissioningin ~ Commissioning in : :
commissioning  process the design phase  the operation phase ISERV project

CO2 in Salona Madrid Many persons in the room (4/5 capacity)
CO2-controlled return air.

Measurements started 6 June, 12:00
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The 2-pipe systems to the fan-
rooms are not balanced. In some

valve Is missing in the system, mé
to balance with reliable method
there are balancing valves for the
two branches on each floor. All
fully open.
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Setting the pump

The two fan-coll pipe systems wo

winter and as cooling in summer.
not changed between summer a
the correct water flows are lower
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Supply temperature of cooling
machines

The cooling machines are working cons

°C In/out temperature on the evaporato
the whole year. These temperatures are
during the warmest period in the summ
periods it is possible to increase the te
This will increase the cooling machines
Performance (COP)
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electricity
savings

Calculated potential savings 790 MWh/yr

Calculated potential savings 14 %

compared to calculated total
need

Total operation cost savings
(Eurolyr)
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Lighting

Air handling

Heating

Cooling

Domestic hot
water

Solar
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iSERV/
4 ,

Inspection of ISERV - a practical process
HVAC systems for achieving long-term
through energy reductions in

continuous o
monitoringand buildings
benchmarking

www.iservcmb.info

The soleresponsibilty for the content ofthis presentation lieswith the authors. it does not necessarily reflect
ar !NTELLIGENT ENERGY the opinion ofthe European Union. Neither the EACI nor the European Commission are responsible for any use
# EUROPE 1R that may be made of the information contained here.
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<+ A database

+ Targeted __

—_—
reports i
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Target 1600 HVAC systems of all A

types in EU countries.

Range of building sectors.
Sub-hourly data for individual v
HVAC components.
Mostly using existing or easy-to-

add monitoring.
Collating and analysing all data in

Reports

Database

a web-based database.
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e mw e e

Web
- A database
~Meter/ - and analysis
Sensor software

~data

Utility costs/

tariffs -
GBP/EUR/etc
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how energy efficient are you really? how energy efficient are you really?

x <Q >

www.iservemb.eu www.iservemb.eu Energy Conservation Opportunities

BEMSand controls / Miscellaneous
United Kingdom I » - " 1
Reduce power consumption of auxiliary equipment : 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 outside the schedule of building. This ECO algo-
| fithen checks if pumps and fans work according to the building schedule, thereby preventing energy over-consumption.
November  Monthly averageT,,,
Annual GBP Savings Annual KWh Savings Annual Energy Savings Annual CO2 Savings

| £560,00 3500 kWh 5.2% 800 tons
o |9c|oc |
rc;s'c\s-c 9°C|9°C | 9°C. 3
9c | 9 | 9 Cooling equipment / Free cocling |
o Comgton T e gt Avrogy P G Consider cold storage applications (chilled water, water ice and other phase changing material) : Description To reduce energy
3 P S15N 3.2wW CF24 0DE consumption of pumps and fans the algorithm checks the following: It's happening that HVAC companents like fans and pumps work
bird view bing map picture outside the schedule of buikding. This ECO algorithm checks if pumps and fans work according to the building schedule

HVAC Component Performance - Total KWh per m2 per anaum e Anncal KWh Sovi Pty e Annual CO2 Savir
_www e Monthly Overview AalS¥ e e v S

. > S s W - 3 - £560,00 3500 kWh 5.2% 800 tons
Monthly kWh Consumption) | Monthly kWh Comparison | [Monthly CO, Emissions | | Cost Analysis { o ¥ ‘
2 = = v ~ 7 ot

November 2012 i November 2012 e

and fans the algorithm checks the following: It's happening that HVAC components like fans and pumps work outside the schedule of
w

VAV A 1

3500 kWh

Wb
- wi - v ¥ - 3 > ’
,]\3,%.- wa IP% - - - Air handiing/ Heat recovery / Air distribution
-45% e w -35% ! L y ok b W d Apply variable flow rate fan control: Description To reduce energy consumption of pumps and fans the algorithm checks the fol-
sieiSERyamb w " 9 " 3 lowing: It's happening that HVAC component. Consider conversion to VAV : : Description To reduce energy consumption of pumps
faeesy "
wL = ~s v
wL "
1
Nowrmber2012

Annual GBP Savings Annual kKWh Savings Annual Energy Savings Annual CO2 Savings
B £560,00 3500 kWh 5.2% 800 tons
Comparison with peer systems around Europe
& Component Total \Wh per  Average Wper  NFLE Performance

McKenzie House uses XX% more energy than an efficient peer system in Europe. ™2 per annum m2

Potential Energy Savings : 3000 kWh / year : et Packaged chiller 1 2283 46.0% Good 'Gemydwufwmm
Potential Cost Savings 5000 / year == foriondiiecd MY S0 Seod Shut off A/C equipment when not needed: Description To reduce energy consumption of pumps and fans the algorithm checks
Boder Room Supply Fans. 046  23.0% Good f ving: It's happening that HVAC components like fans and pumps work outside the schedule of building. This ECO algorithm

v k 0 1 ¢ e 151
Mot e e e g e if pumps and fans work according to the buiding schedule, thereby preventing energy over-consumption

VAV AHU1 1712 57.0% Good
VAV AHU 2 2283 76.0% Average

e _ Chiller 1 - Heat Rejection Fans 1027 86.0% Neads inspection £560,00 3500 kWh 5.2% 800 tons

Chifler 2 - Heat Rejection Fans 97 $10% Needs inspection

Annual GBP Savings Annual KWh Savings Annual Energy Savings Annual CO2 Savings
Below Average Peer

The sole respansibiity for the content of this emal ies with the authars. It does not neces- 2 The soke responsbilty for the content of his email kes with the suthors. X does not neces- INTELLIGENT ENERGY
sarly reflect the opinion of the European Union. Neither the EACI nor the European Commis- ) sarly reflect the opinion of the European Union. Neither the EACI nor the European Commis- i’ it
sion are responsible for any use that may be made of the mformation contained therein. r 4 sion are responsible for ary use that may be made of the nformation contained therein. # EV E M

The sole responsiility for the contert of this email lies with the authors. It does not neces- P
sardy reflect the opirion of the Eumopean Union. Neither the EAC! nor the European Commis- e | NTELLIGENT ENERSGY
‘sion are respansible for any use that may be made of the nformation contained therein # EVROPE mH




House Chiller No 1 Flec kWh Stark Meter Carpet Plot

McEenzie
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Nearly zero energy buildings
will require us to BALANCE the
energy loads in a building with
minimum NET use of energy.

With highly insulated structures
: : : t

Gains

ds

limates energy efficiency can be
ING ventilation rates, with the
r lJAQ problems and Health.
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Building electrical savings of between 19% to 33% p.a.
Building electrical savings/m? between 61 to 100 kWh/m?/a

to 14 EUR/m?/a
etween 0.1 to 2 EUR/m?
aintain.

/m2/a

se Is providing the
S) to tackle other electrical



Conclusion

Better indoor climate
Energy saving with commissioning

Commissioning in the design pha

Commissioning in the operational

Monitoring, commissioning — ISER
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