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{Optimised design methodologies for energy-efficient
buildings integrated in the nelghbourhood energy systems)

Granl agreement for: Cotaborative project

[ Annex | - "Description of Work”

Project acronym STREAMER
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Consortium Size:

20 companies, 7 nationalities
10 workpagages,

29 tasks

4 year
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Planning

Year 1 Year2 Year3 Yeard
Activity| WP/Task
type | leader Mll M6 M12] M13 M24 M30| M36| M2 Mag
WP1: EeB bullding typologies RTD 1A i ! | ®
[
T1.1: Typology models of healthcare districts 1AA D P
012}
T1.2: Scenarios for energy-efficiency retrofitting ARU 013 D14 [ ]
T13: Precedence-based design for new bulldings DIG % DLED
WP2: EeB energy technologies RTD | mow 14
T2.1: EeB solutions for MEP and energy systems MOowW b2 D22
T2.2: E=B solutions for building space and envelope IAA D2 012! o2,
T2.3: Integrated neighbourhood energy systems DWA 02.7 D28l [ ]
WP3: EeB performance optimisation RTD oMo ®
T3.1: EeB performance indicators ARU D3 ?
& a2
T3.2: Simulation toels of energy performance CST n3 03.4 ®
T3.3: LCC and design decision-support tool s8] 03 3.6 ?
WP4: Participatory design fra rh RTD NCC ®
T4.1: Collaborative process of semanticdesign 80U 4. D‘#
nticl o | | ®
T4.2: Semantic knowledge management TNO 043l 4.4l
t
T4.3: £=B IPD framework NCC | ®
\WPS: Semantics-driven design method R0 | AEc J':
T5.1: Semantic ontologies for EeB AEC 051 D5.2} [ ]
T5.2: Model-based Product Lifecycle Management CST D53
—-——— =
y |
T5.3: Parametric modelling and object libraries DiG pss! 05.
WP6: Interoperable design tools RTO KT
T6.1: Semantic design configurator MAE 6.1
T6.2: Building and neighbourhood energy simulator KIT &! D641
T6.3: Integration platform for 8IM and GIS data ™NO e 06.
WP7: D ion and validati DEM | CEA ®
T7.1: Demonstration project in the UK TRF p7.1! °”-. ®
. ; hor | ®
17.2: Demonstration project in the Netherlands RNS 0731 p7.4l
1
> ; | |
17.3: Demonstration project in Italy AOC 07.5] mﬂ | | _1:
aay g [
T7.4: Demonstrationproject in France APH 07.7 074
17.5: Benchmarking at EU level CEA o org | ] _____J'______.__PZ-}‘_’!
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how wil Streamer
a%complish this?




Basic enhancements.
| |

4 EeB technology ) Impacts in real 4 Semantic design )
innovation projects iInnovation

WP1: EeB building
typologies

A\ 4 A\ 4

WP2: EeB energy H BT H WP5: Semantics-driven

technologies Demon§tra§|on design method
and validation

WPA4: Participatory
design framework

WV WV
WP3: EeB performance WPG6: Interoperable
optimization design tools

J

\7

— ¥ ¥

WP8: Dissemination and standardization

¥

WP9: Technical management WP10: Project management
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Knowledge earlier in design process




Better interdisciplinary co-operation with team members
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Building Information Modelling
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At present and In the near future, clients, architects,
technical designers, contractors, and end-users really need
a breakthrough in designing energy-efficiency
buildings integrated in the healthcare districts.
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Bouwmeester R.

Van: Gortemaker R.H.
Verzonden: vrijdag 29 oktober 2004 17:06
Aan: Bouwmeester R.
Onderwerp: cadac

Rob,

Ik heb vanmiddag akkoord gegeven op de nieuwe offe llen volgende week de pakketten
uitleveren. Wat de cursussen en de onderzoeken betre geen afspraak gemaakt qua datum. De
cursussen zullen we verspreiden over dit jaar en volgend jaar oeten we even vaststellen wie er mee gaat doen
aan de cursussen. 3 dagen revit basis; 3 dagen revit gevorderden; 5 dagen autocad en 2 dagen viz, alle cursussen
voor 6 personen. We zijn dus ook akkoord met beide onderzoekstrajecten (ontwerpafdeling en tekenkamer), cadac

geeft hierop 50% korting. Edo weet er al van en heeft al contact met Cadac voor de installatie.

Roelof
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Specials, complexity as challenge

Ziekenhuis Bernhoven

-

SportResort Zilveren Schor Sint-Aloysiuscollege Parkeergarage St. Antonius Algemeen Ziekenhuis Jan
Ziekenhuis Nieuwegein Portaels

Campusader UZ Gent
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Degree of (r)evolution
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What is BIM according to the architect

~ — Presentable 3D model

Sections

Elevations

————— Details

. . e ,
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Plans — — —
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What is BIM according to other team members
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collaborate old fashion

EuHPN October 2014




=
m
-
=
=
&)
+—
©
| S
o
0
©
[s
&)

EuHPN October 2014




HVAC adviseur

Client

Architect




Client

Architect



blm

roadmap




el

—
—

—
_—
@y
-
=Y
- oy
<))
— 1y
D
-

»J
LD

D mod.

2.
7

\iﬁi\\\.\\\x '

, _______.._._ Evn:
\%%Nxmﬁtb







DESIGN
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UK
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The UK Government Construction Strategy was published by the
Cabinet office on 31 May 2011. The report announced the
Governments intention to require: collaborative 3D BIM (with all
project and asset information, documentation and data being
electronic) on its projects by 2016.




Level 0

Unmanaged CAD probably 2D, with paper (or electronic
paper) as the most likely
data exchange mechanism.

Maturity

CAD

Drawings , lines arcs text etc

Level 1

Managed CAD in 2 or 3D format
using BS 1192:2007 with a
collaboration tool
providing a common data
environment, possibly some
standard data structures
and formats. Commercial data
managed by standalone
finance and cost

Level 2 Level 3

Managed 3D environment held
in separate discipline “BIM”
tools with attached

data. Commercial data
managed by an ERP.
Integration on the basis of
proprietary interfaces or
bespoke middleware could be
regarded as “pBIM”

Fully open process and data integration enabled by IFC /
IFD. Managed by a

collaborative model server. Could be regarded as iBIM or
integrated BIM

potentially employing concurrent engineering processes.

management packages with no  (proprietary). The approach
integration. may utilise 4D Programme data
and 5D cost
elements. P
c
% g Data
-
iBIM | £
o O
5 2
- o
=
CPIC IDM ~ Common Dictionary
I asshamwe IFC - Common Data
AVANTI IFD -~ Common Processes Pmcms
BS 1192 2007 ISO BIM

Models, objects , collaboration

User Guides CI ' IC , Avanti

@ 2008 Bew - Richards

Integrated . Interoperable Data

Tools

7

Paper

File Based

Collaboration

23 ) 0 0 O 8 S ET

- Gnriity Mansgemen
— N -
S
——] Integrated

File Based Wab Seviosi
Collaboration — BIM Hub

& Library
Management w



Level 0 Level 1 Level 2 Level 3

Managed CAD in 2 or 3D format
using BS 1192:2007 with a
collaboration tool

providing a common data
environment, possibly some
standard data structures

and formats. Commercial data
managed by standalone
finance and cost

management packages with no

Fully open process and data integration enabled by IFC /
IFD. Managed by a

collaborative model server. Could be regarded as iBIM or
integrated BIM
potentially employing concurrent engineering processes.

Managed 3D environment held
in separate discipline “BIM”
tools with attached

data. Commercial data
managed by an ERP.
Integration on the basis of
proprietary interfaces or
bespoke middleware could be
regarded as “pBIM”
(proprietary). The approach

Unmanaged CAD probably 2D, with paper (or electronic
paper) as the most likely
data exchange mechanism.

Streamer=

integration. may utilise 4D Programme data
and 5D cost pean research on energyefficent heaithe
elements. -
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Workflow design methodology
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Workflow design methodology
ﬁ
E@@ Building

E@ Layer

Eﬁ Department
Eﬁ Room
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Workflow — with creative translations
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Workflow — creative translations assisted by streamer
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Workflow — streamer tools driven by KPI's
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Workflow — tools with KPI's at different scales
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Workflow — tools with KPI's at different scales %

Te] @) > e

[
S
Client Requirements Tool Relation Scheme BIM model IFC export Energy analysis
Rough/Calculated

Egﬁ Building\ ,__ ) ®
W l[} @@ Translation @@ [ Vaidaion

Standard process
without help of
streamer tools

O LI TS S

E ﬁ Department
. DC 374 DV
" + Y £
oom g . . . .
@@ Design Configurator Design Validator

y
R i N ©
D) it saol Sy ey L}

Time use Occupancy Rules Layout Relations Daylight Energy

Process enhanced
with streamer tools

o]
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Workflow — tools with KPI's at different scales %

5

Client Requirements Tool Relation Scheme BIM model IFC export Energy analysis
Rough/Calculated

Egﬁ Building\ ,__ ) ®
W l[} @@ Translation @@ [ Vaidaion

Standard process
without help of
streamer tools

O LI TS S

g
ai PA DV
E@ J Design Validator
[ Key Performance indicators A \
< SRR B e - [_} e
S) i z S

Time use Occupancy Rules Layout Relations Daylight Energy

Process enhanced
with streamer tools

o]
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. Layer approach

Building Differentiation of

Layers Approach

Regart number 611
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. Layer approach

&K
Q&L

Q

M medical relation
O organizational relation

ﬂiﬂ de jong gortemaker algra
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. Layer approach

SOCOOE
KX
QKRR
K&

ﬂ de jong gortemaker algra
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Hotel
specificity

costs

flexibility

marketability

specificity

costs

flexibility

marketability

Office
specificity

costs

flexibility

marketability

specificity

costs

flexibility

marketability |

ﬂﬂ de jong gortemaker algra
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. Sint Antonius HospitaS‘\‘
D
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. Deventer hospital
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Labelling activities to be attached to BIM

Label

level

Hygienic classes (has a relation
with amount of ventilation, air
tightness, cleaning, materials)

H1 (corridor, réception, toilette, , etc.)

H2 (office, bath room, etc.)

H3 (patient room, examination room, treatment room, etc.)

H4 (operating room, insulation room, etc.) -> additional air tightness and ventilation extra ductwork is necessary
H5 (laboratory, production pharmacy, etc.) -> additional air tightness:ventilation‘extra ductwork is necessary

Accessibility (has a relation with
the position in the hospital,
safety/protective/security
device)

A1l (Public)

A2 (Patients, visitors and staff)
A3 (Patients and staff

A4 (All staff members)

A5 (Specific staff members)

Equipment (has a relation with
the type of function, high
electric power needed, medical
gasses, , ICT data points)

EQ1 (Office level)

EQ2 (EQ1 and medical gasses)

EQ3 (EQ1 and extra electric power)
EQ4 (EQ1 and extra ICT data points)
EQS5 (EQ2, EQ3 and EQ4)

EQ6 (High electrical safety)

EQ7 (special equipment)

Construction (has a relation with
floor strength, shielding against
radiation, floor height, air
tightness)

C1 (Office level)

C2 (Office level with extra floor strength)

C3 (Office level with extra floor height)

€4 (C2 and C3)

C5 (Accessible from the outside with heave load)
C6 (Shielding against radiation)

C7 (high level of air tightness)

User profile (has a relation with
the type of use)

U1 (Monday to Friday from 8:00 — 18:00)

U2 (U1 with emergency function outside this timeslot)
U3 (24*7)

U4 (U1 extended till 20:00)
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Labelling activities attach

BRIEFBUILDER

ed to requ

labwt:
acostzbity clazy

! Sehoonmraskplan

Al Pubic)

8 A2 [Patiertts, vistors and hali]
A Patenits avd dall
A4 21 naf memben|

Irements

IO Accessiilty class

icop

_® dRofus

Customised Streamer labels:

*Accessibility
*Energy
*Hygiene
«Construction
*User profile

sLayer type
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energy class (aqupment)

hygenic claia

consruction chass

uste profie

bivrer lype

ap o 5 PR
Lo Tist

| dieto rns

£01 |Ofce hevel)

E0Z [EQY and medical gases|
03 EQT and exdra sachiic powe|
£04 EQT and extra 1T data pow
EQ5EQ2 EQ3 andEDY)

E06 fHigh slectrical salely|

EQ7 |specsdl equprent]

M1 {comdor. recaphion lodel | stc.
& H2 [oflen, bath soom sic |

H3 [patient room, exannation 100e|

Hé (opesatng room, nsulahon roos|

5 (labot oy, production phamad

@ C1 |0%os lavel]
C2 00on level with exdia Boce thel
C3 108ce lovel vath extia oo hed|
C4iC2andCY)

_ CS{acoecobie bom e outads vl
CE {Sheekdrg agait (adaton)
C7 fregh level of am dghiness)

[ delate nged |

& UT Monday 1o Faday fom 800 -
U2 (U1 extended Wl 20:00)
U3 [UT with emespency tunchon of
vazan

deiele iput
laye lype

IO Corstruction class

IO Eracgy class (equpment)

10 Tipes of space

IO Uner profie

& L) [olice]

Lalwl
v & AL Pk
& A [Patents, vistors and staff)
& L) (Petents and staff)
& A4 (A 2 maerbers)
F A5 (Specific stal¥ members)
o # Ci(Ofce level)
& Q2 (Office level with extra floor strength)
& © (OfMce bl with axtes flocr heght)
@ AiQmaq)
& G5 (Acommaitie from the outside with haavy load)
& C5 (Shiakding egainat radiation)
& 7 (high levet of air tightness)
& Q1 (OFice level)
w & EQ2(EQt and mecicl gases)
# EQ3 [BQL and axtre alectre power)
& BG4 (EQL and extrs ICT dats ponts)
& E£QS5 {EQY, Q1 and EQM)
& 506 [righ ehctrical safety)
@ EQ7 (Spucial aquipment)
& 41 (Corndor, recepton, tofet, etc.)
& H2 [Ofce, tath room, etc)
@ & 1 [patiere room, examinstion roone, Seatment room,
)
& H4 (Oparsting room, isuletion room, etc.) >

addtional s tightnes: and ventilation extre Auctwork i
recessary

& M5 [Latoratory, production phanmacy, etc.) »
addtionsl s HgMENess ventiation extra ductwork I3 necessary
& Hot Foer

& ndastry
w & L1(0fce)

& L2 (rore)

& U

& U1 [Moncay to Friday Pom 8:00 « 18:00)
@ & U2 (Ul extandes i 20:00)

L2 [howsd]

66




Parameter visibility helps indentify inconsistencies

Streamer_layer

. L1 (office)

i—— Streamer_user profile
. U1 (Monday to Friday from 8:00 —
o 18:00)
sonstationwianination gt
%% U2 (U1 extended tili 20.00)
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Activity label usabillity in IFC
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A“ FZK VIEWER

ser Roorm Mumber

----------- Yloerbelasting door gebruik - Yloer: belasting - ka
----------- Wensen - Daglicht - Daglicht - (1afMee)

----------- Wensen - Ruimte afsluitbaar - (JafMee)

Wensen - Uikzicht - Uitzichk - {Jafhes)

----------- Wensen - Zicht op andere ruimke - apr.

........... .ﬁ.FdeIing - Mame

........... Afdeling - Mumber

........... Bezetting en bedrijfstijden - Aantal FTE - startijd
----------- Designed - Programmed

0.
TRUE
FaLsE
TRUE

Internal Medicine
1

.29

-------- labels - accessibilicy class - accessibility dass
-------- labels - construction class - construction class

-------- labels - hygienic class - hyaienic class
-------- labels - layer bype - layer bype
-------- labels - user profile - user profile

-------- labels - energy class (equipment) - energy dass (...

AZ (Patients, visitors and skaff)
C1 (OFfice level)

EQ1 (OfFice level)

Hz (office, bath room, ekc,)

L1 {affice)

111 {Monday ko Friday From &:00 — ..,

-------- e rrogram ores
{# Phasing

| =1




Streamer might suggest relation diagrams

|dentify inconsistencies at:
- layer approach,
- activity based approach.
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LOD is the level of development.
These needs to be defined per
element subcategory. Per
category BIM creators needs to
be appointed

Bim coordination by architect

Architect

-structural engineer
-hvac advisor
-interior designer
Create design model
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LOD is the level of development.
These needs to be defined per
element subcategory. Per
category BIM creators needs to
be appointed

Bim coordination by architect

Architect

-structural engineer
-hvac advisor
-interior designer
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*

LOD is the level of development.
These needs to be defined per
element subcategory. Per

. - ) category BIM creators needs to
Bim coordination by architect

% be appointed
()
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%
(4
.
%
Y,
2 PP -~
0(& L S~
@ Design options
Architect \ .
-structural engineer mp\e’(\on
-hvac advisor co
-interior designer LOD*500 | Contractor
Create design model Forgs Create as build model
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Contractor

-structural engineer

-hvac subcontractor Bim coordination by
-interior builder contractor
-other suppliers

Create fabrication model
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LOD is the level of development.
These needs to be defined per
element subcategory. Per
category BIM creators needs to

Bim coordination by architect % be appointed
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@ Design options

Architect

-structural engineer
-hvac advisor
-interior designer
Create design model
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Potential refubish options

i
|

Client
Provides maintenance model

maintenance

Contractor

-structural engineer
-hvac subcontractor
-interior builder

-other suppliers

Create fabrication model

+ ]

Bim coordination by client
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LOD*500 Contractor
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