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Content of the presentation

» Background and motivation
« Fundamentals of the Total Concept method
« Reference projects

« The economic principles of the Total Concept
method

 Carrying out different stages in th
Concept method
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Non-residential building sector

e Business relationship between property
owners/managers and tenants

e A need to well-manage, proper
continually refurblsh a bqumg//

e TO keep running costs at a.co petlve level

| e demands made b : éoc’ ety fé!i h gh energy
'C|ency will beco |

ta|n and
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The prerequisites for energy investments

e The investments deemed necessary to carry out the
required measures must be profitable

e The assessment of the necessary investments and the
future annual savings must be reliable
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The prerequisites for improving

energy efficiency
* The quality of the building and its function is
maintained or improved

* The aim is to get the greatest possible savings using
the allocated sources
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Total Concept (TC) method

A working method for improving energy efficiency

Refined systematic approach

Core aim: Forming a package of measures that together
meets the client s profitability requirements

Decrease in the energy use up to 50% and even more...
Requires careful anal

' ySi implementation
Some guidelines forimp lon have been developed
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Profitability assesment in the TC method

« Based on internal rate of return method

» The actual yields the investment c
Internal rate of return

X Ll
.....
11111
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RS
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« Comparison made with the proper
profitability requirements

 Future relative price change of ene
account

 Economic lifetime of investment is

M-L. Maripuu TOTAL CONCEPT kick-off meeting — 24-25 April 2014 Gothenburg 8



CIT wensgemerc a
Total Concept method
Step 1: Create the action package

Analyses of the building p Identification of energy saving measures p
Creation of a profitable action package

Step 2: Carry out the measures

O
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Different parties involved in a TC
project interact
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Reference projects

* First projects initiated 2007

7 offices

5 hospitals

7 schools

3 universities

3 stations

1 museum

1 airport building

- So far Step 2 is finished and St@
buildings from the initial proje

e e

« A number of additional TC projects are ' ol
inside and outside BELOK gro oo

-, e |
<]

‘_.-V
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Reference projects

Getholmen
Stockholm, Skarholmen
Office building 8.460 m?

Built 1975
No [Energy saving measure | Investment | Saving
[KSEK] [KSEK/yr]
1 |New communal lighting 35 14
2 |Reduced basic heat load 35 7
3 |Improved roof insulation 40 6
4 |Introduction of night cooling 8 1
5 |New ventilation system 270 21
6 [New windows 120 3
— Summa 508 52

Calculated profitability in Step 1 was ~7 % internal rate of return for the action package
Actual profitability after Step 3 was ~ 13 %
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Reference projects

Actual results from Getholmen (measured during 1 year)

kWh/(m2yr) kWh/(m?2yr)
300 300

200

200

District cooling
El. Building operation 100

Heating

100 o _
District cooling

El. for building op.
Heating

Tenants el. 0
Before After Before After

Total energy use Energy use for building
operation only

Decrease in energy use ca 50 %, decrease in cost for energy ca 580 kSEK
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Reference projects

Before

Pennflaktaren
Stockholm, Vasagatan
Office and restaurants, 12 600m?
Built 1975, renovated 2008-2010

Eneray Use 2006 2011-2012
gy ) Before action| After action
[KWh/m?]
package package
Heat energy 122 69
Electrlt_:lty for building 55 36
operation
Cooling 110 19
Total 287 124

Actual profitability after Step 3 was ~ 15 %

Decrease in energy use ca 55 %
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Reference projects

Hagern mindre 7
Stockholm, Drottninggatan
Offices and shops, 17 200m?
Built 1970, BTC project 2010-2011

Energy use 2006 2012
gy ) Before action| After action
[kWh/m?]
package package

Heat energy 130 56
Electrlqty for building 43 o5
operation
Cooling 18 18

Total 191 99

Actual profitability after Step 3 was ~ 12 %

Decrease in energy use ca 50 %
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Reference projects
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Cost for carrying out a TC project

Identifying energy saving measures |
Investment cost calculations —ca4 % (200-350 h)

Energy calculations _

Desigh work ca4 %
Carrying out the action package ca 90 %
Functional perfomance checks ca2%

Jotal 100 %

BELOJ
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The economic principles of
the Total Concept method
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Terms used in the
profitability calculations
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Interest rate used in the calculations

X ( p
Interest i
rate / Investor S
Y & 4 E e mark—up } r
E U Amnual
inflation =

nnnn
....

Nominal Real

interest  interest €2 _ : Caless
rate rate mterestpaﬁnterest rate interest rate intere

gy

' Used in TC profitability |
calculations |
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Concepts of time in profitability
calculations

Technical lifetime

the length of time that an investment can be regarded as technically useful

Monetary
unit
Economic lifetime

the length of time that an investment can be regarded as being economically
profitable

Economic calculation perio

the length of time over which the calculal:ilonls are ye_alild I N
012 34, ... n years
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Examples of economic lifetimes

Economic lifetime [years]
Reference
projects CEN 15459 2006/32/EC
Measure (Sweden)
Facade insulation 40 - 25—-30
Roof insulation 40 - 25
Foundations insulation 40 - 25
AHU with heat exchanger 20 15-20 17 - 20
Energy-efficient windows 40 - 30
Demand controlled ventilation 15 15 15
Individual domestic hot water 15 10 -
metering
Solar heat 20 15-25 20
Solar cells 20 - 23
Tighter building envelope 40 - 5
Extract air heat pump 15 15-20 15
Better control of heating system 15 15-25 10
Replacement of domestic hot 15 - 15
water fittings
Energy-efficient lighting 15 - 10 - 15
Property measures (lighting 15 - -
and SFP)
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Internal rate of return method

Internal rate of return diagram

Annual savings Internal rate of return r;

k€/a r=25% r=20% =150
80 r =12%
70 r=10%
60 r =8%
—R0,
50 r =6%
r =4%
40 // /
30 /
20
/// Calgulation pgriod
10 %% 20 years
0 0 100 200 300 400 500 600

Investment k€
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Internal rate of return method

Internal rate of return diagram

Annual savings

c€la Internal rate of return r;

r=25% r ZZQ% r =15%

80 r =12%

70 r =10%

60 r =8%

o 0,

50 r =6%
r =4%

40

30 /

0 /

/// Caléulation pgriod
10 = 20 &ears
0o 100 200 300 400 500 600

Investment k€
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The action package in the internal rate
of return diagram

Annual savings Internal rate of return r;

k€/a r=25% r=20%  r=15%
80 r =12%
70 r =10%
60 r =8%
—=R0
50 r =6%
r =4%
. N
30 / /
20 M1
/%/ Calgulation period
10 20 years
=C)
0 ~ Ma \Y1e)
0 100 200 300 400 500 600

Investment k€
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he action package in the internal rate
of return diagram

Annual savings ~— Internal rate of return r;

k€/a 25% 20%  15% 12% 10% 8% |

90 | | |/ | | | I/l/ |7%-2%=5,%
0 — L /"Tﬁprtitability
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20 MSM : /{//f/’, C Z Savifgs ca 50%
NNV 7255
b Z = Savings ca 30% Calcliation geriod
. ( 1 20 yc-iars
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Investment k€

The most profitable measures make up for the investments that, on their own, would
not have been profitable at the same time as the action package is still profitable...
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Different economic calculation periods

Internal rate of return diagram

Annual savings Annual savings
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BELOK Totaltool

5| Totaltool Version 2012: C:\Documents and Settings\MariLiis\Mina dokumentA\CITABELOK\Totalprojekt utbildning\Arbetsmaterial\Kursmateri... |Z||§||X|

File Input Measure graph Beforefafter araph  Coow  Printing  Swedish  About Totaltool
. Totaltool 2012
N[ Lleasle u File Input Measure graph  Before/After graph Copy  Printing  Swedish | About Totaltool
2— Hydronic balancing and ne
3 Mew heat system pumps ) BELOK B E Lo’
1 Heat recovery Savmgs [kEuro}year] e ks
g New outer doors BO0 = = = = = = -
& Improving roof insulation A0PGE0% 2024 20% 16%% 102 B2
9_ Mew windows X X o
4 Demand controlled ventilat More wall inulation FA
8 Facade insulation .
7 Mew lighting E00 Mew windows 1%
0,024
400 New ventilation equipment
Mr of measures I | -]
Clear table |
- 300
Type of Building
" Large Building Improved roof insulation
& Small Building
200
Heating eugiprnent rencvating
100
Mesw building lighting
0
0 1000 2000 3000 4 000 5000 6000 7000 8000 9000
Investment [kKEUro]
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Carrying out different stages

<

in the Total Concept method
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Total Concept method

g g

Information gathering and
compiling data

Energy audit and
identification of measures

Energy calculations

Investment cost
estimations

N

Profitability calculations
and the creation of an
action package

Designing the measures

—
Construction work and

installations
—— —

Functional performance

Measurlng energy use
after renovation

— SN
Checking profitability

checks

J

Reporting and
presentation of proposals

\/

TOTAL CONCEPT kick-off meeting —
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Information gathering and

compiling data

Energy audit and

identification of measures

Energy calculations

Investment cost

estimations

Profitability calculations
and the creation of an
action package

Reporting and
presentation of proposals
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Step 1: Creating the action package

Cooperation between the energy consultant,
property owner, property manager and

maintenance personell

i N

Property manager

e SNBN
_ S
P
T NS
i | S AN
\ ) —
N 7\’\,"‘:
N
Bx
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Tasks in Step 1

- Gathering of basic information about the building Ji
and compiling technical data \ h

v’ The building and how the building is used

v" Indoor climate requirements e
v' The energy use | / |
v The technical systems N Q/—///:
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Tasks in Step 1

. Gathering of basic information about thdbundmg e
and compiling technical data (

- Energy audit and identification of ener:

measures

i3
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Basic approach

* Building as a whole approach
* Building use set the demands/requirements that must
be met by the technical systems

\\9

| R .‘ """""""""""""""" 3 .‘Illlllllllllllllllllll.‘- ‘ { EleCtriCpOWer
BUILDING $——  INSTALLATION #&—=: SUPPLY SYSTEMS : s Fuel |
. » <<==== District heating

USE :: . SYSTEMS : : : <:::::. and cooling

40
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Tasks in Step 1

3 3

+ Gathering of basic information about thélbuilding
and compiling technical data ( ™~

- Energy audit and identification of ener

measures
 Energy calculations

> ¢ ) ':
NS R\ i =
3 \ N
-' N o
"ﬁ_ . . - t ,‘ﬂ"‘o" ~
»5 e & T ¢

- . | “:\.QV
P, . ,
B A
il A . Qe
I ot / .."-._‘ RE s
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Energy calculations
Energy saving measures
1. 2.
Savings are only results of In addition to the direct
the measures themselves, savings, also have indirect
no influence on other effects on the energy use of
systems other systems
e.g. heat recovery system in the e.g. replacing windows, changing to
ventilation system energy efficient lighting, rebuilding

from CAV to VAV system
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Energy calculations

 The building is simulated with a validated energy
simulation software

« Calculations are based on the building’s actual conditior
current layout and operation

+0€
R

- The energy saving measures are simulated step by
take into account their combined effe,cts
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Tasks in Step 1

W™
+ Gathering of basic information about thegbuilding
and compiling technical data an .
» Energy audit and identification of ener

measures
 Energy calculations
* Investment cost estimations

/". ;
: : & - o :
.
B N
B & N
N -
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Investment cost calculations

e The cost of each measure is calculated

« The simultaneous implementation of the different
measures is taken into account

« The property owner/client who decides the
conditions for the investment cost calculation

 Only costs related to enery efficiency improvement
should be included
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Tasks in Step 1

» Gathering of basic information about thdbundmg
and compiling technical data (

- Energy audit and identification of enen
measures

 Energy calculations

« Investment cost estimations

- Profitability calculations and the creat| «

action package g

/

\
)-}-&"
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Profitability calculation

Calcu- |Heat Heat Electrical |Electrical .
Invest. lation ener ener ener ener Other Savings
Identified measure (M) cost : 9y 9y 9y 9y savings |[in total
ke period [saving saving [saving saving KEIT KEIT
VIS KWh/m2yr |k€lyr  |kWhim2yr |k€lyr y y
M1. Ventilation heat recovery |70 20 65 13 -2 -1 0 12
M 2. Hydronic balancing and |10 15 15 3 0 0 0 3
new thermostats
M3: New heat system 5 15 0 0 3 1 0 1
pumps
M4: DCV system 100 15 5 1 20 7 -0,5 7,5
M5: Improved roof 60 40 15 3 0 0 0
insulation
M 6: New outer doors 10 40 3 0,5 0 0 0 0,5
M 7: New lighting 80 15 -5 -1 10 3,5 0,5
M8: Facade insulation 120 40 10 2
M9: New windows 100 40 20
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Forming an action package with
BELOK Totaltool

| Totaltool Version 2012: C:\Documents and Settings\Mariliis\Mina dokument\CITABELOK\Totalprojekt utbildning\Arbetsmaterial\Kursmateri... |:||§||X|

File Input Measure graph  BeforefAfter graph  Copy  Printing  Swedish  About Totaltool
. . Augsaving  Total Individual ~ Package interal rent
Meazure Lifetime [esen I =R P T Bl e en T PEr pear Savings Internal rent  [present value] Delet
Mr [Y'ear] [kE ura] [kEura]  [kwhme] [kE ura] [k hme] [kEura] [kEura] [%] [%] ﬂl
2 Hydronic balancing and ne |1 0o 300 |1 5.0 0 ID ID 3.00 2337 2337 !:
g New heat system pumps (I |5.0 i BELOK-school building example
1 Heat recovery EI |7 0.0 1: _
3 New outer doors 40 I 0f Savings [kEurolear]
i i i al 40
5 Improving roof insulation RGNS 30% 0% 152 10% Efmand 5.0
g Mew windows 4
4 Demand controlled ventilat 1)
8 Facade insulation 2l
7 Mew lighting [5 1. Iigh‘ring
Sum 5bh 25
30
emand controlled ventilation
L3
Mr of measures I 3 S Ly
Clear table | 1%
o0 0.0%%8
Type of Building proving roof insulation
" Large Building Bw outer doors
£+ Small Building
10 Heat recovery
Mew heat system pumps
-
Hydronic balancing and new thermostats
0
0 100 200 300 400 500

Investment [KEuro]
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Tasks in Step 1

» Gathering of basic information about thdbundmg
and compiling technical data (

- Energy audit and identification of enen
measures

 Energy calculations

« Investment cost estimations

- Profitability calculations and the creat| é

action package f" |

/

\
)-}-&"
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Results from Step 1...

... forms the basis for the investment decision

... forms the basis for the design in Step 2

Included to the Step 1 report:

« Input data in the form of technical details about the building,
energy statistics, input data for the feasibility calculations

A detailed description of the measures

 Calculated energy and investment cost savings for each measure
in the package

 Final results of profitability calculations: feasibility of the action
package and the energy use before and after
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Designing the measures

Construction work and
installations

Functional performance
checks
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Step 2: Carrying out the measures

* The measures in the action package is carried out in. thelr
entirety P 4

- Step 2 is based on
construction work

« How the mplenuqtatlon affect t

ments need to be stlpulated when engaging
| eng|heer and contractor

» Funci |onaI performance checks and final inspection

|mp t 2 Y€ AL 7 d
men needed from the ma|tenance p 0 eII and

{/

» Engac
Prop --i.l 2
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Measuring energy use
after renovation

Checking profitability
results
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Step 3: Following up

Aims to follow up the energy use an
the actual profitability of the action p

Main 725k5

Planning of Step 3 should begin already in Ste
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Questions?
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