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GK

Foundedin 1964 . )
100%owned by the Karlsenfamily '*? e
Annualturnover ~ 3bill NOK
~ 1 500 employees

GKshallbethe market leader

GKshalldeliverall technicalinstallation |
I Newbuildings |
I Existingbuildings

Energy and energy efficiency is essential in everything we
do! pd




Dally activities

/H L _ :
Ventilation Solutions for hot-water Deliverance of cooling system:

S

Installation of heat pumps Service cars Monitoring, automation
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Energyefficiencyin buildings

= >40%0f all energyconsumptionin Europeand
Norwaygoesto the buildingsector International

agreements on green house gas reduction
D

= EUc laws and legislations increagestimulation to
save energy

e

D

= Norwayc¢ laws and legislations increagestimulation
to save energy

e

D

= Energypriceswill increaseg increasedocuson
energyefficiency



Energyauditing

Step 1:

Energieffektiv

Energikarakte
Lite energisfiektiv
F3

el
Oppvarmingskarakter (andel el og fo

GKsstrategy

C Work C

Step 2:

List of energy saving measures
- Insulation of facade
- Installation of heat pump

- Reprogramming of regulators
- New fans (no belt)

- Lighting control

-€ .

Energieffektiv

Energikaral
Lite energisfiektiv

6K

Better building

Step 3:
Decreased energy
consumption

Energimerke
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Example Myntverket Kongsberg

-~ 3100 m2
4 “‘i Constructed in 1987 Energimerke

I
[

Energikarakter

AEnergy monitoring

ANew control for street heating

AAutomation of ventilation system

Alnsulation of valves and flanges in heating central
ANew fans and pumps

AHeat pump for hot potable water

Aventilation i individual control in each room
APressure control for the heating system I
ALighting system - regulation

Hay andel Lav andel
Oppvarmingskarakter (ands! &l og fossilt)

Energy savings ~ 400 000 NOK/year
Investment =1 200 000 NOK/year

A
e
£45,000 i =@  Des 2010
£133,750 =

|2

nnnnnnnnnnnnn

Oppvarmingskarakter (andel el og fassilt)
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==Example 4 (av 10)buildingsenergylabelled (June

2010)

Strgmsdorg 9 Fosskvartalet Torget Vest Losjeplassen
ENERGIMERKE ENERGIMERKE ENERGIMERKE ENERGIMERKE

)y A4 | A | A

| Bg | Bg ) | Bg

| C4 [ C4 T C e )

[ D4 > ) D

T & D [ E D

| F | Fg | Fg | Fg
OPPVARMINGSMERKE OPPVARMINGSMERKE OPPVARMINGSMERKE OPPVARMINGSMERKE

Larv urndhal 8l o fousit Ty andel o og Kaslt [P p—— oy andel o og tasilt La andal ol o fomalt Fiey andul o og sl Lav andal al o fousit ey andui ol og deasllt

Calc consumptiors 249kWh/m2/yeaCalc. consumption =260kWh/m2/ye@alc. consumption =207 kWh/m2/y&aic. consumption =332kWh/m2/ye
Real consumption312kWh/m2/yeaReal consumption =211kWh/m2/ye&eal consumption =194kWh/m2/yeReal consumption =221kWh/m2/ye:

Real consumptiond 738 02&Wh/yeleal consumption =1 899 49kWh/yRaal consumption =2 984 881kWh/{Real consumption =1 831 69%Wh/y
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==*Exampleg 4 (av 10)buildingsenergylabelled (June
2010)

Sowhat?
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EIENDOM AS

Et sisiap | TISON Girupper

Resultaterfra energimerking:

Stramsgatorg 9

Measures

6K

Tiktak Iestering Netto bespare == FEB KR NPy | HPY(Q | Enovastette | Enovastatte | PB m! Encwa | IRR md Enova | HPY md Bnowva | HPYE md Enova GK GK
[kr] [k] [Ktivh2r] [2r] [ [kr] [k ] [lr] [&] [ [kr] dternaiv 1 | dternztiv2

Energioppfslgningssystem - EOS 100000 50000 a0a0d 20 | 4870 43 26901 43 461 1.1 2 473182 294
Komponentsalering (25 m rsr) 20000 12800 12400 ] O b e T aam 270 14 T3 137 863 A
Kammerifter 2650000 G400 000 38| & AT 13 1] a 34 ] I e 1,304
Warmegjenninnere | ca 40,000 m3h) 350000 50000 aoand ] O ] O 20000 100000 a0 18 20636 0,214
Shifte vinduer /R edusere infill azjon 7 000 o0 461 860 37600 162 6|-1#3884] 02 132 681 i 340 180 fi -1 202 54 0,2 L
Reduzere brd av teknisk utstyr 1] 53000 2000 00 0] BATET - 1] a on 1] a7 674 14
Lyz=tyring 400000 30000 ] 133 2| 128783 03 44088 2208 126 3 RICRED 03 [
Futomatic agaregat ta 100 000 g Lali] G000 000 1] 649600 0F 1] a a0 1 -5 A0 -0.5] 4
SUM B Z0mn 726 380 g4 1173 210829 483140 234870 M 44528
Titak som ke har inrwirkning pa Energimedce, men pa energiorbrk Enovaststte = 0& ke (forhandies med Enowva - fra 03407
Med GK s anbefalinger | dag Alternativ 1 Altemdiv | Alternaiv 142 Lavere enn

rect lakdulert kalkulert | kel bulert A 2 KWhim2
Energimerke E2H [ 212 [ e L A&7 B 12 kWhimz
Oppoar mings merke Lygegrant Ligegrgnt Lyseqrant Lyzegrant C 168 kKWhimz
Tatalforbr ke (flih/ar) 1738 024 1612 524 1333024 107 524 b 215 KWh/m2
Sesifkt energiforbruk (A Rm21ar) 2 il 23 199 E 22 KWh/m2
Totalinwestering I 520 000 7 40000 & 20000 36 Wh/m2
Enovaststte L 146 201 2270 234570 kMhim2
Enova Normtall for kontorbygg 200 Kbz S
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Example:
From belt driven to frequency controlled chamber fans in ventilationits

Before After:
Energyconsumptionfan: 56 200kWh/year 22 900kWh/year
Energy consumption battery = 80500kWh/year 56 300kWh/year
Regulation: None Based orCQ and
temperature
Air inlet: 16800 n#/h 20000 n¥/h

Energy saving 5500kWh/year(42%)
Investment 150000NOK = £16,700;

: Z
Enovagrant: 0,30 NOK/Wh 17 250NOK _= 422
Investmentincl. Grant =132750 NOK@ 14,778

46000NOK/year = £5,iﬁ



Example
Insulationof valvesand flanges irboiler room

Med. Temp.80* C  Energy price 1 NOKWh  Annual operatiorb000 timer

Energysavingper yearper valve= 3 630 kWh/8 7660 x5 000th =2 072 kWh

For 4valves2 072 kWh x 4 8 288 kWh
Energycosts=8 288 kWh x 1 kr. pr kAANOK 8 288 = £923

Payback=approx 1835hours
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EIENDOM AS

Et selskap | TICON Girupper:

Total Ticon¢ 10 buildings

Avarietyof measuresn all 10buildings

Totalinvestment ~ 44 000 000 NOK

Grant ~ 4 000 000 NOK

Totalinvestmentincl. grant ~ 40 000 000 NOK = £4,458,339

Total energy savings ~ 4 200 000 kWh/year ~ 4 000 000 NOK/year =
£445,833

Payback > 10year

All buildingsup 1-2 letters inthe labellingsystem during &/ears



Energyefficiencyin buildings- ~ ®
tendency

Energy consumption

A
Energy
consumptio

Before measures _
Measuresimplmented

‘/ Rising consumptio

> Time



E Fcurves

Energy consumptiofweek]

A
o /
------------------------------------------------- Y _—
o o ;
0’ Consumption abnormal!
° o .o . - Something is wrong!
2ok Money lost!
e |
oo | -
0.0 0° °
‘io. ..o % .“.

3 Temperatur

20 -15 -10 -5 0 5 10 15 20 25 30 €
[weekly average]



EFcurves Examples

-
| & Dashboard - Microsoft Intemet Explorer provided by GK

T e

@ O » [E] hitp:/192.168.168.1/ esight/dshDashboard.aspx

|4 | x| g Il il

File Edit View Favorites Tools Help

[' s Favorites

| @ pashboard

Google [ Site Pages - Default (@ Suggested Sites » | TU.no - Norges fremste p.

Kiov B v d v Pagew Ssfetyv Toolsw @v

Inneklima GK Kansern AS

Enargiovervaking

Kalog
- for et bedre milja:

Ventilasion

B

eSight®

KWh/m2

Budsjettanalyse
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Denne uke sammenlignet med forrige uke

I Compared Fror

Done
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Energymonitoring

GK expert

(™
= v

\\_I/Q%\

Server

Building owner

Every hour

(] Temp. meter

kWh] El. meter

kWh] Heat meter


http://classroomclipart.com/cgi-bin/kids/imageFolio.cgi?action=view&link=Clipart/Communication&image=15-10-08_M8c.jpg&img=0&search=iphone&cat=all&tt=&bool=phrase

Energymonitoring Is a service




Toolsfor energymonitoring




Toolsfor energymonitoring
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Toolsfor energymonitoring

£ GKusesthe best:
I Metersc price and services
I Communicatiorsolutions
I Energy engineers
I Software and services (eSight)
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COFELY

GOF 3\CZ

Darren Davies
Energy Data Co-ordinator

eSight Reporting



eSight Reporting COFELY

Darren Daviesi Energy Data Analyst &=Ff Sv—c=




COFELY

COFELY GDF S\CZ

A Part of the GDF Suez Group
A Europeds No. 1 in Energy and Enviro
A Responsible for managing in excess of £50 million of Energy per annum

A Customers across Commercial Property, Manufacturing and Industry as
well as Local and National Government

COFELY

GOF S\vCeZ




COFELY

COFELY & eSight cor Ses

eSight 1 s COFELYOs Energy Mana
M&T, Data Collection, Invoice Validation, Tenant Billing and Reporting.




COFELY

Introduction cor ez

"Know where to find the
Information and how to use it

- that's the secret of success"

Albert Einstein




COFELY

GOF S\CZ

orting - Overview

COFELY ooE Sves COFELY ENERGY REPORT
GEiaE S g2 e
— CO2 EMISSICNS SUMMARY
GHF PERFORMWUCE Site Name Site|a
Mom  CocwanHFD  Fobey HFOD CHF Gas TowCOZ  COZ Offsat by CHP
Usaga Usage Usaga (1hWH]  Emissions Elaciricky (1Ah)
Moreh  Opsn Clas  Gas (WR)  Open | Closs  beat(MWh)  Open Cioss B (kWn) a “ ) " i Meter Name Gas|Meter
Jun 5829 0.00 282 185 51 13696
Ant0 495882 SGOEB0 00006 171 | 1767 = JIEET MIETIE  LIE Erom Date 01 Jhnuary 2011 ToDate 31 May 2011
AIW SWEB0  GISER) 23R 17D | 17E7 = MG IM®ET 209 - bl &n mn e WM id ¥
Mgl EZSEE]  BB4AM4 TmREEZ1TE 1885 ) IPOEEEI  IETEISD 72T fug W0 sam o.00 138.19 18055 14755
Sep 0  E34424 TEZZIG  e2si4 1z | zoos 123 TS 4242 27543 Sap 10 um 1156 136.33 17278 14474
OotiD  TEIIG M0 maTe3 200 2102 o 4247947 4SIETD 273,78 O 10 454 .85 133.50 12078 14210
Movi0  B3N204 359895 WIZ 20 2245 243 516701 4TBAET 267,820 Mo 10 63.38 7230 3802 2\ I3 14454 Over/
DociD 296806  OROS30 763,176 M5 | Em 5 TREN 5497 270,876 D10 TN 12008 w12 M2 14554 Month  Actual Cons.  [Sold Cons. Underburn Costs Revenue  Margin Margin %
Janil  SEESI0 1040267  TRAOS1  zEOM 2845 4 GOS5457  SII0E0R msan dan 11 12031 B0.60 w21z anaz 14854 Jan 4% £9.447 £4.378 £033 218
Fub 11 I40267 1003581 G937 Zm45 | doed 218 SIE0E SSTEEN] 6035 Fab 1 0341 25 s 43 13310 162,440 170,000 / g
Msrl1 1100541 17362 75383 30ed | mm 213 Sl SB4NOE 26707 el EIEN nm 130,51 56135 144.45 Feb 142,942 150,000 5% £3070 £3,861 £791 2%
Bgr1l 1173762 1238479 08311 mn 3435 148 EE43606 5103085 58,148 Apr 11 26 0.00 1303 16280 14020 Mar 159,000 125,250 27% £3452 £3224 £2 7%
Mzy 11 1238479 1295658 E2BST0 345 547 122 G103055 6330302 227,247 ey 11 L 0.7 nsn 1472 12234 Apr 28,702 72,250 -B0% £915 £1,860 51%
8,757,389 1,806 3,143,729 1,200.85 76,10 1,607,868 318480 1,70078 May 67,676 68,500 1% £1,609 £1,763 9%
560,850 586,000 4% £12,488 £15,083 £2,595 17%
C02 Data Sourcs
Natural Gas 0.1836  kghwh
hangand -———— | — e Gos O 272 kgirn
00000 e - Elaciriclty 0541 kghith
00,000 -
£ soncon
=
400,000
200,000 - -—
ey ———| - ——— —
T T T T T T T T T T T T
e Jul Asy  Sep  Oct  eov Doc Jan Fab  Mar A May
—W—Gasiput | —#— Electic Ouput
2
000 =
el "
S
2000 /
Smn - / —
a0 - —— -
a0 .
— 0
a0 t t t t t t t t t t t dun dul Sep  Oct Mev Dec  Jam  Fab  Mar  Apr May T T T
Jun Ju g Sap Ot How  Dec Jan Fab Mar Apr May Jan Feb Mar Apr May
—m— fisat Cugut B Cocsn N Robey [ CHE Ges
—— Aciual —8— Sold




