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Digital Twins for renovation

Closing the performance gap
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Planning and
Initial Design

Better

Compliance
Model/Design
Intent
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he problem with buildings

Detailed Design Construction Commissioning

| S~

Buildings don’t perform to their design intent and
typically perform worse than even the minimal targets

Building
Operation




Compliance is not performance
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technical issues
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Design In-use baseline Actual energy use
calculation performance

Compliance
Source: CIBSE TM63:2020 Building performance modelling and calibration for energy in-use
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Model calibration for accuracy

PRELIMINARY MODELLING
As-designed model
v
Weather-corrected model
}
Intermediate model
v
Initial model run and
simulated outputs
' * TM63 (2020) Methodology
Compare
. Modify and simulated vs monitored | Yes CALIBRATED -
re-simulate Calibration check MODEL . : i 2
citeria met 1 * Guidance for energy model calibration
Review error and :
Reql.:jeasttanew mo de|4inpu ts Manually clc',:fnge inputs
use automated optimisation ° 1 1
\dentify possible Evidence and experience based approach
further
Data availability “no measurements qutially ':‘;E
Yes |_Are new data available? 28, >| calibrated Ed
Lo model .g% ]
EVIDENCE-BASED ITERATIVE ;g § EXPERIENCE-BASED 5 ‘ég
IMPROVEMENT S§¢ FURTHER FINE-TUNING | 3£%
Best guess value || MuIItiple N Analyse inputs/outputs —>a§zlic:::‘teif;el'?i§:::gy
=¥ for uncertain inputs and | | Simulations | | Use methods such as regression . g
e P s of most influential
SENSITIVITY ANALYSIS parameters
Source: CIBSE TM63:2020 Building performance modelling and calibration for energy in-use
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Worked example
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Building Location & Climate Analysis

BIMARen

Site Data

Location: Example St., Shannon, Ireland
Latitude: **.661392

Longitude: -*.630491

Orientation: 202° clockwise from North
Weather Station: Shannon Airport, IE
Cooling Degree Days: 0

Heating Degree Days: 3374

Yearly Global Solar Radiation: 944 kWh/m?

M

S

)
)
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Model Inputs - Building Envelope

External walls

e Solid wall (40 — 60 cm); U-value: 1.97 W/m?K
e Site visit & SEAl average values by location and
construction date

Ground exposed floor

e Cast concrete (100 cm); U-Value: 0.89 W/m?K
® SEAl average values by location and constr. date

H2020 G.A. 820773

Vi

y External windows
/

—_ 1

e Single/Double glazing; U-value: 2.7-3.8 W/m?K
® Site visit & SEAI average values by location and
construction date

Roof

e Concrete deck; U-value: 2.3 W/m2K
® Average SEAI average values by location and
construction date

BIMZRen

® Input
® Source
® Assumption



Model Inputs - Systems

Lighting

® Fluorescent bulbs (~95%) & LED bulbs (~5%)
e Site visit & CIBSE guidelines by space type

o Ventilation System

e Mechanical/natural ventilation
® Site Visit

H2020 G.A. 820773

Heating System

e~
-

e Underfloor heating
® Site Visit

drg Heating Source

® 2 Gas Boilers (DHW & Space heating)
® Site Visit

® Source
® Assumption



Model Inputs - Building Operation

® Input
® Source
® Assumption

°
e Ventilat . C Thermal set points
nti ionr
entifation rate & Schedule
e Default air changes / hour ® Heating: 23°C; Cooling: N/A
e CIBSE standards per space type & e Sjte Visit
No. of people
? ' Infiltrations & : ~ Profiles of use
{'E Heat losses :
"'--..__\__\_._l- | k i i 1200 1500 00
e 0.21 air changes / hour e Weekly (Mon-Sat): 8:00 — 22:00 (morning peak occupancy)
e Construction year e Thursday evening: event in Hall room > peak of occupancy
® Sundays: closed ®
e Site Visit &
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Calibration: Electricity consumption

Period start Period end Days kWh Day kWh night Total kWh
01/10/2018 31/10/2018 30 6,000 2,000 8,000
CcSVv 01/09/2018 30/09/2018 29 6,000 2,400 8,400
- 01/08/2018 31/08/2018 30 5,560 1,600 7,160
01/07/2018 31/07/2018 30 5,900 1,500 7,400
01/06/2018 30/06/2018 29 5,600 1,450 7,050
01/05/2018 31/05/2018 30 7,000 2,000 9,000
01/04/2018 30/04/2018 29 5,900 1,600 7,500

® Electricity (bills) (kW)

KW 01/03/2018 31/03/2018 30 7,350 1,980 9,330
01/02/2018 28/02/2018 27 7,450 1,780 9,230
18004 01/01/2018 31/01/2018 30 8,100 1,870 9,970
16,00
M1 — 1 1 1 [ 1 1 [
1200
1000
800 -
600 -
400 -
200 -
000 , , : , , , , , , .
Fri14 Sat15 Jun 16 Mon 17 Tue 18 Wed 19 Thu 20 Fri21 Sat22 ‘

June 14t — June 22
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Accuracy of the Model

® Electricity (bills) (MWh)
® Total electricity (MWh)

MWh
1000 3

9.00 —
800
7.00
6.00
500
400
300
200

1.00

0.00 =

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov__ Dec

~
Cd
SS

Monthly total 2019-01-01 2019-02-01 2019-03-01 2019-04-01 2019-05-01 2019-06-01 2019-07-01 2019-08-01 2019-09-01 2019-10-01,,2019-11-01 2019-12-01
’

N

\~—”

/
Total electricity (MWh) 9.0487 8.2700 9.0487 8.7265 7.2000 6.8321 7.3167 7.2000 6.9489 9.04@7 8.9144 8.6730

\
Electricity (bills) (MWh) 10.0112 9.0854 9.3038 8.1570 9.6660 7.0905 7.3589 7.4080 7.5035 8.3593‘\ 0.0000 0.0000 //

So -

missing Bills
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Accuracy of the Model

Baseline Consumption from Digital Twin Model

108.3 __ 1318 .

—
©
v
>
~
o
E
~
§
X

TOTAL ENERGY TOTAL ENERGY
(Baseline from Digital Twin) (from Utility Bills, 2 Months Missing)

Natural Gas M Electricity

-2.1% compared to the extrapolated bills @
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Create Scenario

Simulation Settings

*

12} ]
01-01-2022 m 01-02-2022 D

PARAMETERS

Parameter Types

Room Gain

*

Room Setpoint

*




Sample Sensitivity Analysis
Sensitivity Analysis Report

General Information about the sensitivity analysis Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation ullamco
laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit anim

Elementary Effects for Calibration Output 1 Calibration Output 1

val for
mentary effect

Parameter & (20,25)
Parameter 4 (20,25)
Parameter 3 (20,25)
Parameter 1(20,25)
Parameter 8 (20,25)
Parameter 2 (20,25)

Parameter 7 (20,25)

@ This plot shows the relative importance of the parameter range for a given output

| Export Selected Plot as Text

**
*
*
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%%

*
*
*
*
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Sample Calibration
Calibration Report

ed ut perspiciatis unde omnis iste natus error sit voluptatem accusantium doloremque laudantium, totam rem aperiam, eaque ipsa quae ab illo inventore veritatis et quasi architecto beatae vitae dicta sunt explicabo. Nemo enim ipsam
voluptatem quia voluptas sit aspernatur aut odit aut fugit, sed quia consequuntur magni dolores eos qui ratione voluptatem sequi nesciunt. Neque porro quisquam est. qui dolorem ipsum quia dolor sit amet, consectetur, adipisci velit, sed
quia non numquam elus modi tempora incidunt ut labore et dolore magnam aliquam quaerat voluptatem. Ut enim ad minima veniam, quis nostrum exercitationem ullam corporis suscipit laboriosam, nisi ut aliquid ex ea commodi
consequatur? Quis autem vel eumn iure reprehenderit qui in ea voluptate velit esse quam nihil molestiae consequatur, vel illum qui dolorem eum fugiat quo voluptas nulla pariatur?

Ability to switch on/off data fields will be beneficial.

Bar plots - Pre and post calibration

orem ipsum dolor sit amet c elit, sed do e ididunt ut la enim niam, quis n

d

Duis aute irure dolor in reprehender velit esse ci olo illa bteur s C t non proident, sunt in culpa

M Interior Lighting
B Other Process
Space Heating
W Service Water Heating
Space Cooling
Heat Rejection
Interior Central Fans
W Pumps

z
3
g
£
3
2E
£
:
£2
g
§
8
-

Parallel coordinates

A paralle! plot is also an important visualisatior resented in the figure below

generation should be displayed with a solid colour w

tion ullamco laboris nisi ut aliq

qui officia de: t mollit anim id es

e line represents a calibrati ce within the calibration job

Export Selected Plot as Text




TRAINING

Strategies towards neat zero

Using a Digital Twin to roadmap building decarbonisation

This project has received funding from the H2020
programme under Grant Agreement No. 820773




Digital Twin for nZEB renovation
. BIMAR&H

Gather & Empower
~ Visualise Data gR-gyleETe[-

A Digital Twin Control &
Baseline Operation

Deep
Retrofit

Local Energy
Network Renewable

. """" ‘ Generation

Zero-Carbon

Il
Evaluate the impact of different renewable energy generators to achieve operational zero carbon @

Carbon Emissions
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AREA OF INTEREST -
RESIDENTIAL BUILDING ON LOWER HARSTONGE STREET

- POTENTIAL ENERGY EFFICIENCY STRATEGIES

- =

- OPERATIONAL MEASURES

- HEATING CONTROL UPGRADES AND ZONING: 15% SAVING

-

g
-
\




Operational Measures

1. Zone heating controls

18° | 18°
a 21° 20°
ol N .
é % /f@!"-“
ﬂ 19°f 23° - 19°
= )

Heating control improvements:

- Individual room thermostats and HSP based on
activity and occupancy

- Setback value of 16 ° C for unoccupied rooms

H2020 G.A. 820773

Variation in annual figures against baseline model, %

100%

75%

50%

25%

0%

-25%

-50%

-75%

-100%

MW Total energy usage

-17.1%

B Natural gas usage

M Electricity usage

MW Carbon emissions

-27.4%

-0.1%

_ -6.9%

-12.0%

B Energy supply cost



Operational Measures

BIMARen

2. DHW supply T reduction

100% A

75% -
W Total energy usage W Natural gas usage M Electricity usage M Energy supply cost
e
< 50% -
=]
=]
£
£
S 25% -
3
z
& 0.0%
g 0% ——
g 1.89 . -0.7%
3 1.8% -3.0%
g .25% -
(3]
=
k=)
0 T somu
a l— = 0 T
Supply T: 60 ° C wmmsd Sypply T: 45 = C* e
-75%
-100% -
*constrained by Legionellae bacteria regulation -
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AREA OF INTEREST -
RESIDENTIAL BUILDING ON LOWER HARSTONGE STREET

- POTENTIAL ENERGY EFFICIENCY STRATEGIES

HEATING CONTROL UPGRADES AND ZONING: 15% SAVING




AREA OF INTEREST -
RESIDENTIAL BUILDING ON LOWER HARSTONGE STREET

- POTENTIAL ENERGY EFFICIENCY STRATEGIES

- OPERATIONAL MEASURES

- HEATING CONTROL UPGRADES AND ZONING: 15% SAVING

- WINDOW SEALS REPLACEMENT: 4% SAVING

—— - o x - —

- REPLACE THE OLD GAS BOILER WITH A NEW ONE: 13% SAVING

— P g




Shallow retrofit interventions

1. Improving airtightness*

100% ~

75% A

HTotal energy usage M Natural gas usage M Electricity usage W Energy supply cost

50% A

25% A

0.0%

-6.8%
-11.0%

-25% A

-50% A

Variation in annual figures against baseline model, %

Infiltration rate: Infiltration rate:
0.21 ac/h 0.07 ac/h 75% 4

*sealing, weather-stripping, and use of door sweeps +100% -

[ASHRAE Fundamentals Chapter 16 and DHPLG, 2019] “
**EPBD irish_2019 non-domestic_cost_optimal_report

H2020 G.A. 820773

0% + S
— 2.7%



Shallow retrofit interventions 1M ﬁ

3. Boiler upgrade

100% A

75% A

M Total energy usage M Natural gas usage M Electricity usage M Energy supply cost
X
< 50% A
h-}
<)
£
@
£
2 25% -
[s]
=
®
£
— & 0.0%
g % I
2
& — -5.2%
r_:u -13.1%
: : £ 25% 1 -21.0%
Baseline New boiler 5 ‘
L L E

sCOP: 0.75 sCOP: 0.93 5
S -50%
T
>

-75% A

-100% -
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AREA OF INTEREST -
RESIDENTIAL BUILDING ON LOWER HARSTONGE STREET il b i e A A

- OPERATIONAL MEASURES

- HEATING CONTROL UPGRADES AND ZONING: 15% SAVING

U |

- SHALLOW RETROFIT MEASURES (I.E. LOW COST)

—

- WINDOW SEALS REPLACEMENT: 4% SAVING

- —t— T - - —

- REPLACE THE OLD GAS BOILER WITH A NEW ONE: 13% SAVING

- DEEP RENOVATION (I.E. INCREASED COST)

-—

/

r\a & N\

- IMPROVING THE BUILDING ENVELOPE: 35% SAVING

- L i L g — ‘
) \



Deep renovation interventions

1. Roof insulation

100% ~

Variation in annual figures against baseline model, %

U-Value improvement:
- Baseline roof: 2.3 W/(m2)(K)

- Roof + aerogel insul. board: 0.6 W/(m2)(K) 75% 1

- Air leakage reduced by 1/4

-100% -

H2020 G.A. 820773

75% A

50% A

25% A

0% A

-25% A

-50% A

M Total energy usage W Natural gas usage M Electricity usage

0.0%

BIMARen

N Energy supply cost

~2.9% -8.6%

-1.1%



Deep renovation interventions SIMARSS

2. Internal wall insulation

100% ~

75% A
H Total energy usage W Natural gas usage M Electricity usage  m Carbon emissions B Energy supply cost
;* 50% -
S
£
T% 25% A
g 0.0%
p 0% A
é - -8.5%
3 -15.0%
S -25% -
5 -34.3%
. E -50% A
U-Value improvement: g
- Baseline solid wall: 1.97 W/(m2)(K)
- Solid wall + aerogel insulation board: 0.58 W/(m2)(K) 75% 1
-100% -

H2020 G.A. 820773 @




Deep renovation interventions

BIMARen

3. Ground floor insulation

100% ~

75% A

H Total energy usage W Natural gas usage M Electricity usage  m Carbon emissions B Energy supply cost

50% A

25% A

0.0%

4.5% o -3.1% -1.8%

-25% A

Variation in annual figures against baseline model, %

U-Value improvement: -50% A

- Ground Floor: 0.9 W/(m2)(K)
- Floating floor + aerogel insulation board: 0.28 W/(m2)(K) “75% 1

-100% -

H2020 G.A. 820773 @




Deep renovation interventions SIMARSS

4. Windows retrofit

Low-E Coating 100%

|® pillar

float glass

75% A

M Total energy usage W Natural gas usage M Electricity usage M Energy supply cost

50% A

25% A

vacuum
sealing material

0.0%

) -2.0%

—

thickness about 6 mm

-25% A

Variation in annual figures against baseline model, %

U-Value improvement: -50% A

- Old single glazing: 3.8 W/(m2)(K)
- New double glazing with air gap: 0.94 W/(m2)(K) 7% A

-100% -

H2020 G.A. 820773 @




AREA OF INTEREST -
RESIDENTIAL BUILDING ON LOWER HARSTONGE STREET

- POTENTIAL ENERGY EFFICIENCY STRATEGIES

' - OPERATIONAL MEASURES

- HEATING CONTROL UPGRADES AND ZONING: 15% SAVING

¢ TOTAL POTENTIAL ‘

/ REDUCTION
[

- SHALLOW RETROFIT MEASURES (I.E. LOW COST)

» )
|
| - WINDOW SEALS REPLACEMENT: 4% SAVING
. —r— - - -

- REPLACE THE OLD GAS BOILER WITH A NEW ONE: 13% SAVING

- ~ U

- DEEP RENOVATION (I.E. INCREASED COST)

- IMPROVING THE BUILDING ENVELOPE: 35% SAVING

- L L -\ N ‘
| -

~
N



Deep renovation interventions

BIMARen

5. Air-to-water heat pump for space heating and DHW

100% ~

Outdoor units Indoor units 75% 1

H Total energy usage M Natural gas usage M Electricity usage H Energy supply cost

50% o

36.3%

25% A

2.4%
0% A

-25% o

Improvements: -50% -
Bring sCOP to 3.25
Can be used for both space heating and DHW 75% -

Enables installation of hot water storage tank

Variation in annual figures against baseline model, %

-100% -

H2020 G.A. 820773 @




TRAINING

Choosing the optimal renovation

This project has received funding from the H2020
programme under Grant Agreement No. 820773




Digital Twin for nZEB renovation
. BIMAR&H

Gather & Empower
~ Visualise Data gR-gyleETe[-

A Digital Twin Control &
Baseline Operation

Deep
Retrofit

Local Energy
Network Renewable

. """" ‘ Generation

Zero-Carbon

Il
Evaluate the impact of different renewable energy generators to achieve operational zero carbon @

Carbon Emissions
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Baseline and proposed interventions

_ e ~ R
N f
1D 2
) / V/
N T/
Area of Area of . .
intervention interest Baseline Retrofit Range Name Notes
Mineral wool (rock) 14 cm (A=0.032 W/m.K) or equivalent R = 4.4 m2K/W - STD_WAL4 U=0.26
. Concrete 15 cm + 5 cm insulation
Exterior wall U = 0.66 W.m?/K Mineral wool (rock) 20 cm (A=0.032 W/m.K) or equivalent R = 4.4 m2K/W - STD_WAL5 U=0.19
Mineral wool (rock) 25 cm (A=0.032 W/m.K) or equivalent R = 4.4 m2K/W - STD_WAL6 U=0.15
U fl Concrete 20 cm + 5 cm insulated Spray applied insulation 12 cm or equivalent R > 3 m2.K/W - STD_FLO3 U=0.19
er rloor
EnveIOPe PP woodwool panel Spray applied insulation 16 cm or equivalent R 2 3 m2.K/W - STD_FLO4 U=0.14
b
asement U =3.22 W.m¥/K
/ Spray applied insulation 20 cm or equivalent R 2 3 m2.K/W - STD_FLOS U=0.12
Polyurethane 12 cm (A=0.023 W/m.K) or equivalent R >=5.2 m2.K/W - STD_ROO1 U=0.23
Roof Concrete ﬁo_comg-;mclrrr\nri;)ll(yurethane Polyurethane 16 cm (A=0.023 W/m.K) or equivalent R 2=5.2 m%.K/W - STD_ROO2 U=0.17
Polyurethane 20 cm (A=0.023 W/m.K) or equivalent R >=5.2 m2.K/W - STD_ROO3 U=0.1448
. . Double glazed Low-E Double Glazing SC=0.6 - LWDB0045 U=2.06
Glazing Windows Uws= 2.8 W.m?/K — —— - N
d Low-E Triple Glazing SC=0.65 LWTR0005 U=1.35
an
. Non-insulated door Wooden door insulated Ud < 2.19 W/m?/K - WDNDO0000 U=2.19
d Landing d
oors anaing aoor Ud = 3.5 W.m?/K 2
Wooden Door 60 mm Ud < 1.6 W/m?/K - WDNDO0002 U=1.6
Air tightness Air tightness 0.25ach Infiltration rate [ach] [0.26-0.1] 2 A
Ventilation Vent. rates 1.9ach Auxiliary ventilation [ach] [1.5-2.5] - .
Lighting Lighting 11 W/m? Efficient lighting [W/m2] [3-15) - -
Heating set point Set-points 20°C Heating set point change [C] [18-22] - -
DHW Fixtures 261/h Reduction of DHW consumption. Improvement of fixtures [I/h] [15-26] - -
Seasonal efficiency 0.90, Heat recovery effectiveness 0.3, DHW Hot water supply SYST0003
Efficiency, Heat s -o9 temperature 58 °C
EFF ~ Y* L :
system recovery, DHW HR=0% Seasonal efficiency 0.92, Heat recovery effectlveoness 0.45, DHW Hot water supply " SYST0005
’ DHW ST =60 °C temperature 55 °C
Su pply T Seasonal efficiency 0.94, Heat recovery effectlveeness 0.55, DHW Hot water supply SYST0008
temperature 53 °C L




Optimisation Objectives

Minimise
energy
consumption

"

Maximise
thermal
comfort

By



Optimisati !
Average distance
from origin
45
. | | 40
=z
10 ‘ 6%
o)
~ 60 ‘Q)
] ‘ | 35
O
% a0
¢ v g
5 p .
o Y, @ z: 4305556 700 [
| 60 reé’ep Vi 90 ]
6}) Qo M . 4 80 &o
@f 1 *\0 i 2 o
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0% o 0 g +<° -25
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Set of best solutions

/ VN o
) b %
N T \/
Energy PMV
Ext Ground Ext Int Apache . . Auxiliary I Heating DHW reduction percentage CO2 air quality
Wall Roof Floor Window Door System Infiltration Vent Lighting set-point Consumption from of time improvement
baseline discomfort
- - - - - - [ach] [ach] [W/m2] [C] [I/h] % % %
STD_WAL5 STD_ROO3 STD_FLO5 LWTR0O005 WDNDO0OO2 SYST0005 0.10 2.18 4.2 214 15.29 43.8 0 57
STD_WALS5 STD_ROO3 STD_FLO5 LWTR0O005 WDNDO00O2 SYSTO006 0.11 2.17 4.2 21.4 15.29 43.8 0 57
STD_WAL5 STD_ROO3 STD_FLO5 LWTR0O005 WDNDO0OO2 SYST0006 0.11 2.17 4.2 214 15.29 43.8 0 57

Ext walls: Mineral wool (rock) 20 cm (A = 0.032 W/m.K) or equivalent R = 4.4 m?K/W

Roof: Polyurethane 20 cm (A = 0.023 W/m.K) or equivalent R > 5.2 m2.K/W

Ground Floor: Spray applied insulation 20 cm or equivalent R > 3 m2.K/W

Ext windows: Low-E Triple Glazing SC = 0.65

Doors: Wooden Door 60 mm Ud < 1.6 W/m?¥K

System: Seasonal efficiency 0.92, heat recovery effectiveness 0.45, DHW hot water supply temperature 55 ° C
Air tightness: Infiltration rate 0.1 ach

Auxiliary ventilation: 2.18 ach

Lighting: Efficient lighting e.g led 4.2 W/m?2

Heating set-point: 21° C

DHW consumption: Efficient fixtures 15.29 I/h ©

H2020 G.A. 820773 @




Optimal renovation scenario

e

Baseline

Site Energy Dashboard (MWh)

180

160 |--S==

140

120

100 |-
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a0l
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o

(o} 200 400 600
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800 1000 1200 1400

\

Site Energy Use Intensity

EUI: 228
kWh/m?

B Fossil Fuel B Electricity

W Heating FF
mmm nterior Fans
m== Pumps
== DHW FF

Int Lighting
W Receptacle
W Process

\ Emm Onsite Generation

-

Optimal renovation scenario

Site Energy Dashboard (MWh)

120

100 !

80| o
"
g ¥un
J2 1
[

20 - . I I

0

Jan Feb Mar Apr May

o 100 200 300

Jun Jul Aug  Sep Oct Nov  Dec

400 500 600 700 800
Il Fossil Fuel B Electricity

=4
~

Site Energy Use Intensity

EUI:136
kWh/m?2

. Heating FF
. nterior Fans
= Pumps
s DHW FF

Int Lighting
EEm Receptacle
W Process

\ I Onsite Generation
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43.8% energy
reduction

No thermal
discomfort

57%
improvement air
guality



Life Cycle Assessment + Costing

BIM Data

23 BIM / IFC < [
;jlﬁ | l‘ —

]
i
EEEEEEEEEEEEEEEEEEEEE \\\ A /

Costing database + user
inputs on costs and benefits

-~

o

B-BEST

Life Cycle
Assessment

\

/

-

-
i =
750 Sunyes2dO
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o

B-BEST

Life Cycle
Costing

~

)

/ Environmental \

assessment of
renovation

-  Embodied material
& energy footprint

{ Embodied Carbon/
/Economic assessment\

of renovation
(investment vs
energy savings)

-  Net Present Value

& Payback time /

B-BEST —BIM4REN
Building Environmental
Sustainability Tracker

£ ekodenge

n?ﬁ

Renovation project
assessment



B-BEST - LCA module

, Environmental assessment -@-
LCA 2= BIM/IFC u@ B-BEST - Lite of renovation (energy & i ekOdenge
MOdUIe g&o @ ouildingSMART. \ [T A Cycle material footprint, CO2
ssessment emissions)
1. Enter renovation details location, building, year 3. Download and check auto- generated Bill of Materials
B-Best “”".;z;’n‘.z{—_'”fﬁ' « CAYYEMEFQ omE BE-E /

CLOSE

2. Upload IFC file and check component info

B-Best

2002

4. Obtain building energy & material footprint info
(to be finalised)




B-BEST - LCA module BM;@,

LCC % B-BEST - Life Cycle Economic assessment of _:,S:I& ekodenge

_ renovation (investment vs energy
Module ﬁ Costing savings)

1. Enter renovation details - location, category, type, lifespan

and surface area 5. Obtain results of costs vs benefits

Renovation Type

Life Cycle Cost Assessment

Select a Country *

Net Present Value (€) at year 10: 5,500.00
France N Payback time (years): 8
ias B nnal Cost N Ensegy Savings I Buiorg Value increase
Med.mm R.en(’w;armn . MF_F;‘ éerroflr v " ] v Surface Area (m?) * &S00
10 years 20000
15 years 00
25 years
10000
. 5000
2. Enter renovation cost information ; _
3. Enter renovation energy savings (if applicable)
o e . B cownLoAD
4. Enter expected building value increase




Populate your proje

Energy Bills
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[=] GENERAL
Name R ‘ . Helix Building
Building type Office
Object type Building
Electricity 142.43 kWh / m2 year

1year

Mar Jun Aug Nov Dez

Simulate < ]

Jan18 Jan 19

General Info

Construction
details



datapoints

Renovate
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Renovation Scenarios

Il Detailed model

Scenario 1 Scenario 2 Scenario 3 Scenario 4

+ Change Windows + Add Solar + Change Setpoint + Add Solar
+ Change Setpoint + Change Ventilation + Change Ventilation + Add Wall Insulation




Make Decisions
Best for Comfort — Higher Savings



TRAINING

Thank you for
your attention

giulia.barbano@iesve.com
les@r2msolution.com

http://bim4fen.eu/ @

This project has received funding from the H2020
programme under Grant Agreement No. 820773 4 o @bimd4dren
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