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(“People throughout the Netherlands are urged to work from home and/or spread working hours as
much as possible, and also not to organise meetings at work for more than 100 people.” )

“Mensen in heel Nederland wordt opgeroepen zoveel mogelijk
thuis te werken en/otf de werktijden te spreiden, en ook op het
werk geen bijeenkomsten te Orgamseren voor meer dan
100 personen™

— Bruno Bruins, minister of medical care,

on the measures regarding the GOVID-19 virus (12-03-2020)
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for architects and designers o
remaijn

Working from home uthe new normal"

000500

Cajsa Carlson | 1 April 2020 | 15 comments

und impact on how creative businesses work

Coronavirus lockdowns will have a profo
ing Carlo Ratti Associati, BIG,

in future, according to architects and designers includ

Snghetta and Pearson Lloyd.
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“Evolution - yes; revolution - not yet”
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Technology offers opportunities today that weren’t available yesterday
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“How should flexible working be translated into the physical workplace of
architectural ofhices?”
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as the new work norm for architects

|

“How should flexible working be translated into the physical workplace of
architectural ofhices?”
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as the new work norm for architects

|

“How should flexible working be translated into the physical workplace of
architectural offices?”

\

in the Netherlands



Beltman Vakwerk
architecten

Age Size Age Size
151 years 19 6 years 32
Location Projects Location Projects
Enschede Residential, Delft Residential,
Healthcare, Healthcare,
Education, Education,
Founder Founders
Interior, Offices,
Gerrit Beltman .. Ellen van der Wal )
Ulity, Cultural,

Francesco Veenstra
Renovation, Paul Ketelaars Reallocation

Reallocation
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Plan analysis

Beltman

LEGEND

0 N O U & WO N —

: entrance

: open flexible working space
: closed meeting room

: closed meeting room

: lunch/coffee area

: open fixed working space

: lounge area

: closed meeting room

9:

open fixed working space

10: kitchen
11: storage room



Vakwerk
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Plan analysis
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LEGEND

1: entrance 16: hall

2: storage room restaurant 17: closed meeting room

3: bathrooms restaurant 18: closed lounge area

4: closed meeting room 19: closed meeting room

5: garden restaurant 20: open working space

6: cvrestaurant 21: lounge area

7: restaurant 22: open working space \
8: closed meeting room 23: hall

9: open shared working space 24: closed meeting room

10: open shared working space 25 closed meeting room
11: open meeting rooms 26: closed meeting room
12: closed working space
13: lounge area
14: bathrooms
15: closed meeting room/multifunctional space

(under construction)
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FUNCTIONS — numbers
1: Closed office

2: Closed office
3: Closed office
4: Meeting room

5: Open workspace

ROUTES — letters

A

ACTIMITIES-
B Work

® Meeting

A Call (meeting)
* Break

VvV Kitchen

O Bathroom

symbols
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ACTIVITIES -
® Meeting
O Bathroom

* Break
Vv Kitchen

letters

FUNCTIONS — numbers
1: Closed office

2: Closed office

3: Closed office

4: Meeting room

5: Open workspace

ROUTES -




Space syntax

Beltman

w‘

‘ |
! g'\"

ol

0 1 2 4 6 m

[ ) I

LEGEND

@ mecting

W work

A call (meeting)
% break

¥ kitchen

O bathroom



Vakwerk
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Interviews

STORAGE
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FIXED WORKSPACE g
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yo¢el

UNCH BREAK

SAMPLE AREA

writing
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meeting
/ l‘eading
/

h
eadpboﬂes
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MEETING ROOM

MEETING ROOM

UNCH BREAK

KITCHEN

Interviews
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Vakwerk
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Functions Interior

Plananalysis

“‘x 7| at”
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Functions Interior

Plananalysis

“‘ N 7| at”

“Where”

Space syntax
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Functions Interior

Plananalysis

“‘N 7| at”

Pattern 02

“Where”

Space syntax

“Wl/ly”

Interviews
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Functions Interior

Plananalysis

“‘ x 7| at”

Pattern 02

“Where”

Space syntax

“W}ly”

Interviews
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Beltman

Vakwerk

——————————————————————————

——————————

S
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Beltman Vakwerk

Activity: Work 34% 52,2%
Fixed space 34% -
Flexible space - 49,8%
Modelling space - 2,4%

Activity: Meeting 14,3% 28,8%
Meeting space 8,3% 11,8%
Meeting booth 6% -
Phone booth - 3%
Multi-functional space - 14%

Activity: Break 20,8% 15% (+ outside)
Lunch space 12,3% 15%
Lounge space 8,5% -
Garden space - outside
Exfabition space - -

Activity: Extra 20,5% 14,3%
Entrance 12,3% 2,8%
Storage 8,3% 2,5%
Hallway - 5%
Bathroom - 4%
Sample space 10,4% -



Beltman
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LEGEND

primary route
secondary route
tertiary route
quaternary route

Vakwerk
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Beltman

Employees: 20
Work stations: 20

1 work station per employee

individual work station

A

Vakwerk

Employees: 30
Work stations: 120

4 work stations per employee

work station

least equipped ‘

group work station

» most equipped
work station
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Large desks

Open and
secluded
spaces

S

chared offjce

haring:

Library Own zones
Model room
Kitchen + canteen
Lounge areas . '
Informal activities Helght differences
Quiet rooms

Meeting rooms

Phone booths Flexible
Mlﬂtiple WOI‘kSpaces
ways of
working

Everyone a
Greenery + sit-stand desks
outdoor
(work)space
Laptops

Large desks

Open and
secluded
spaces

S

gy\ared buﬂding

haring:
Library Own office
Model room
Kitchen + canteen
Lounge areas [l =
Informal activities .
. v flexible
Quiet rooms
Meeting rooms workspaces
Phone booths
Multiple
ways of Shared
working sit-stand desks

Greenery +
outdoor
(work)space Computers

+ laptops
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Freedom of Choice
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.

the cubicle office the open-plan ofhce
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the open-plan office

the cubicle office
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What 1s the solution?
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Activity-Based Workplace Design
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Activity-Based Workplace Design
lac-tiv-1-ty beyst wurk-pleys dih-zahyn]

1.  With ABW design, organisations create office space that matches
the type of work (ie.: the activity).

2. In the modern office, office workers are no longer tethering them-
selves to one stationary, assigned desk. Instead, they are able to let
their task help determine how and (and where) they complete it.
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Discover YOUR way of working
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“How should flexible working be translated into the physical workplace of
architectural ofhices?”



hat activities?
hat spaces?

===

hat needs?
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Main entrance
Arrival at faculty

|

\

—

‘p\l‘

‘ H roofed entrance /
Tlike it, it’s a ni¢e (4
transition zone, also nicg for

L

when it/rains

=

[ 1
T
T
[

M=

—

—
/
/
E—ro—

|

|“ L
stone

~

stairs (raised entrance)

Computer space

09:00h

Work - writing, reading, research (high concentration)

room often a
bit chilly

better climate pls..

large windows

sitting at
the corner
of table ~—» more|secluded

much more ‘breathing” space

\

but there’s not much
space in deneral...

ruler

sticky notes
drinks
mouse,

Q)

little social distractions

T can focus here

) improves my
Llike the amounl’—) k, but T also like it process of
of daylight ﬁ when it’s dark in thinking
the evening
wall to pin stuff up

T'm able to
‘zoom out’
(' and step back

extra space for
bag and coat

J——, less messy

close to radiator

it’s nice for when
it’s cold

10:00 - 12:30h

Ketelhuis

Break - getting coffee

plaster

—

09:05h

Computer studio space

Work - sketching/designing (medium-high concentration)

Tutoring

Ny )

e
less social distractions m

I can focus here

1 like the amount
of daylight </

T'm able to
‘zoom out’

improves my
process of
thinking

~ laptop
/Q‘ iPad

)

= sketching paper Tuler
notebook sticky notes
drinks

L
=6 b
o)
o
B
stuff’

N\

mouse

large windows

(' and step back

wall to pin stuff up

»
MUSIC 7

Lg(’ﬁ\
=4

N

sitting at

the corner

of table “~— more secluded

much more ‘preathing’ space

}/\W/)Q‘m \

_\K
)

'!

extra chair for bag

less messy

10:00 - 12:30h

Espresso Bar

Meeting
F———— ]
brick J N
' large windows
Tlike the amount
of daylight ‘-)
extra space
far coat
preferably
less me a corner
AL - table
YY)
8 4
extra chair more secluded and
for bag 3 for the overview
\ A
les:
| V=
/ \ notebook
pen
\ drink ('nd breakfast)

09:00 - 10:00h

Pantry

Preparing lunch

bring your own lunch

\ Ketelhuis has expensive,

but low-quality food

\

s0 I often bring leftovers
to heat up

microwave

fridge

12:300h

Espresso Bar
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Work - writing/reading/research (low-medium concentration)

extra space

for bag

platform

\

these ar¢ most distracty

for elect
more secluded and overvigw

brick!

less messy

[T

— ]

[ —
ess messy
S
wooden /

24

DS

social intgractions

city

\g7

7|

\'

feels separateed from pathway

N
i

on my|work

decent climate,
sometimes a bit chilly

Music
e

| ﬁ b

for coat ) _- \"
extra chair
(

I need that to focus

1 stuff’
I\ aptop ./ \ ruler
iPad
sketching paper  drinks
\ notebook mouse
N

Tlike the amjount
of daylight

largd windows

— ]

plaster

i

ancomfortable chair

> tempora:

workplace

sticky notes

10:00 - 12:30h

Lunch (winter/cold and rainy days)

=

N

A i
=

=

D

N

571

7
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o

Y

/] \
ZA\
zsw,

/

A N3
72 7
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N

I
J
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\

I never sit too high up

T
| | somcllimcs it]s cold here
~— open windows
=
E—— /( T V' - —
A

pillows are nice

It makes the seating
more comfortable

it does give a bit of an
overview and distance from
other people

stufl’

I prefer the couch

\ lunch food ‘nd drinks

A bit tricky when I'm with a bigger group

Tlike it for short
amount of times

everything = orange

Ketelhuis = too crowded

T get too much

overstimulated there

12:30 - 13:30h



Bouwpub

Lunch (summer/warm days)

also the place for
after-work drinks
with friends

spot in the sun

nice place to have
lunch and have some
fresh air

e
(
. often very drowde
r notjenough spacy
T dveryone
/
|
stuff !

lunch food ‘nd drinks

12:30 - 13:30h

Bouwpub

Work - writing/reading/research (low-medium concentration)

quite spacious

no clectricity =
|

temporary workpla

spot in the sun

T like to get some
fresh air and tan a bit

I'm able to keep my
workplace ‘neat’

T - —
\,;u

= rough

notsuitable for sketching

laptop
iPad
notebook
pen
mouse

13:30 - 16:00h

Hallways

Break - coffee and walks

]

windows to model hall

it’s fun to look through and
check if T'see any friends

funky sofa

carpet

least productive hours

A calling/facetiming/walking/coffec
drinking/watching series, etc.

14:00 - 16:00h

Explore Lab studio space

Work - sketching/designing (low concentration)

Tutoring
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room = super cold and windy!

better climate please...

more secluded

— c

sitting at the corner of table

/ \ much more ‘breathing’ space

mproves my
k ‘—~@ process of
N thinking

many social distractions

\—> less focus to work

T'm able to

. : ‘zoom out’
extra chair for bag and step back
stuff’
less messy

. / \ ruler

;ptdt)p sticky notes

trad drinks

sketching paper mouse

notebook

16:00 - 18:00h



Beltman
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Vakwerk
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WORK

sketching/designing
reading/writing
computer work
model making

group work

Activities
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The Studio of Tomorrow

Sharing:

- Library Own office
Model room
Kitchen + canteen
niormal activities .

- flexible
Quiet rooms
Meeting rooms workspaces
Phone booths

Large desks

Multiple
ways.of Shared
Open and working sit-stand desks
secluded
spaces Greenery +
outdoor
(work)space Computers

+ laptops
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Sound zones

| COMPUTER
WORK

] SKETCHING

GROUP
WORK

CHATTING

INFORMAL
MEETING |

READING/
WRITING

COMPUTER

WORK

O
&3
Z &
-
Z
O S
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Sound zones
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Sound zones
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Sound zones

Route
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To design different experiences



To design different experiences
+ within the context of the warehouse

P

5.000

Activity-Based Design

77777777777777777777777777777777777

77777777777777777777777777777777777

Grnid warehouse

Principle
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Variations in SPACES and EXPERIENCES
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N Formula Student

R Enevate BV Team Delft
‘\_.~"'Marianne Fotografie Kabeldistrict
g ‘\‘ Padelcity Kabelfabriek

New Future Lab

uits

De

Oma Collective

‘LOFT Studio Delft

Stadsbrouwerij

__\ De koperen Kat

& ATheater Rietveld
ombay corner

|
DOT :
P Delft Offshore Turbine
Bouldercentrum
Delfts Blau
: Van Bemmelen
Bouw en verbouw
EM Delft | |Volksdansvereniging

O

“Radost”
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Ipeoejiser |
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Entrance pathway
East facade

Old warehouse door

South facade
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-up window
South facade

Close

apeoe] Iser|
opeoe]J puodag

Corner second facade
South facade
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Vegetables garden
(for café)
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Wood terrazzo
5 mm

Existing brick
100 mm

Wood terrazzo

i

H mm

Existing concrete floor
400 mm

Bended plywood
12 mm

Wood terrazzo
5 mm

Screed with floor heating
100 mm

Insulation
150 mm

Concrete floor
100 mm
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I: Sitting II: Standing
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III: Laying IV: Walking
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Wood framing
184 mm

Drywall
12,5 mm

OSB wood
18 mm
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Acoustic Zones

Reverberation time per acoustic zone

/.ONE BLUE Z.ONE YELLOW /.ONE PINK
MAX 1,2°s MAX 1,0 s MAx 0,8 s
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Climate Zones

Climate zones

TEMPERATURE: 20 CELSIUS
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ACTIVE HEATING ACTIVE COOLING
Dar: coLp DAr: WARM
Nicnt: corp PASSIVE HEATING PASSIVE COOLING Nicut: warm
Dar: coLp OUTSIDE; Dar: warMm
WARM INSIDE NG ¢
NiGHT: CoLD IGHT: COLD

& - -



Climate summer
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—— Solar cells windows

Green roof

Skylight
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Comparison case studies

Route

I: Beltman II: Vakwerk
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Units catalogue

I: Garderobe IT: Storage
Height: 3,75 m Height: 1,25 m
Wadth: 2,50 m Wadth: 2,50 m
Depth: 0,60 m Depth: 0,60 m

III: Lounge I'V: Work station V: Meeting booth VI: Phone booth
Height: 3,75 m Height: 3,75 m Height: 3,75 m Height: 3,75 m
Width: 2,50 m Width: 2,50 m Width: 2,50 m Width: 1,25 m
Depth: 1,20 m Depth: 1,20 m Depth: 1,20 m Depth: 1,20 m
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I: Modelling station
1,2x1m

No electricity

Sitting
Standing

III: Computing station
1x0,75m

PC
Sitting

V: Huddling station
1x0,75
No electricity

Sitting
Standing
Walking

Workstations catalogue

IT: Designing station
2x1,2m
No electricity

Sitting
Standing
Laying

IV: Computing station
1x0,75m

PC

Sitting
Standing

VI: Huddling station
3x2m

v
Whiteboard
Sitting
Standing
Laying
Walking

I: Focussing station
1x0,75m

g

III: Multi-activity station
1x0,75m

No electricity

Sitting

V: Fixed working station
I1x0,75m

PC
Sitting
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IT: Focussing station
1x0,65m
No electricity

Sitting
Laying

IV: Presenting station
Height: 3,75 m
No electricity
Sitting
Laying




I: Beltman

Employees: 20
Work stations: 20

1 work station per employee

individual work station

A

Comparison case studies

Work stations

II: Vakwerk

Employees: 30
Work stations: 120

4 work stations per employee

III: Studio of Tomorrow

Employees: 48
Work stations: 310

6 work stations per employee

least equipped
work station

group work station

» most equipped
work station
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I: Beltman

Workspaces: 34%

5 m? per work station

individual work station

A

Comparison case studies

Work stations

II: Vakwerk

Workspaces: 52,2%

4 m? per work station (average)

III: Studio of Tomorrow

Work stations: 50%

5 m? per work station (average)

least equipped
work station

group work station

» most equipped
work station
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Studio of Tomorrow

Meeting space
Focussing space |

Breathing space |
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Studio of Tomorrow
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Acoustic measurements
Quiet Space

I: Create enclosed space II: Use acoustic positive materials

il it 4

everberation time: 0,6 s

Wood iling o Desk screen



Climate winter
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Sustainability

Brick

Existing Waste based brick Reclaimed wood Wood terrazzo

Stonecycling Butenleven Second Laife Foresso

Insulation

Recycled plastic Denim panel
Supasofl Insulation Akopanel



Comparison case studies

Layout

II: Vakwerk

I: Beltman
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III: Studio of Tomorrow




Comparison case studies

Activities
I: Beltman II: Vakwerk III: Studio of Tomorrow
Activity: Work 34% 52,2% 38%
Fixed space 34% - 10%
Flexible space - 49,8% 25%
Modelling space - 2,4% 3%
Activity: Meeting 14,3% 28,8% 16,3%
Meeting space 8,3% 11,8% 9,7%
Meeting booth 6% - 1%
Phone booth - 3% 0,4%
Multi-functional space - 14% 5,2%
ACtiVitYZ Break 20,8% 15% (+ outside) 27,2%
Lunch space 12,3% 15% 19,5%
Lounge space 8,5% - 2,7%
Garden space - outside 3%
Exhibition space - - 2%
ACtiVitYI Extra 20,5% 14,3% 22,9%
Entrance 12,3% 2,8% 4,5%
Storage 8,3% 2,5% 10%
Hallway - 5% 6,2%
Bathroom - 4% 2,2%
Sample space 10,4% - -



I: Beltman

Employees: 20
Work stations: 20

1 work station per employee

individual work station

A

Comparison case studies

Work stations

II: Vakwerk

Employees: 30
Work stations: 120

4 work stations per employee

III: Studio of Tomorrow

Employees: 48
Work stations: 310

6 work stations per employee

least equipped
work station

group work station

» most equipped
work station
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| |= waarde wordt berekend door Excel

schil omschriiving (totaal) oriéntatie opp Elas% opp dichte delen opp raam % kozijn opp Elas
"-,.Z l.] mZ "-,.Z % m-z
Gevel 1 noord 0 0% - - 20% 0,0
Gevel 2 oost 600 52% 290,0 310,0 15% 263,5
Gevel 3 zuid 900 73% 240,0 660,0 15% 561,0
Gevel 4 west 0 0% - - 20% 0,0
Dak Horizontaal 2400 13% 2.100,0 300,0 20% 240,0
totalen 48% 2.630,1 1.269,9 1064,4 9 uur 12 uur 15 uur
Dichte gevels oriéntatie opp Rc-waarde U-waarde U*A
2 2 TA incl
i m K/W W/mX W/mkK , W/m? W/m? W/m?
Gevel 1 noord 0 6 0,16 - nwering
Gevel 2 oost 290,04 6 0,16 47,008
Gevel 3 zuid 240,03 6 0,16 38,903 0,20 0 0 0
Gevel 4 west 0 6 0,16 =
L 500 0 0
Dak Horizontaal 2100 8 0,12 257,038 0,20
2630,07 342,949 0,20 300 600 300
gewogen gemiddelde U-waarde dichte delen: | 0,13
0,20 0 0 0
Ramen en deuren oriéntatie opp raam opp Elas U-waarde U*A ITA ITA incl zonwering_ ormule = * *ZTA) - [W
m? e W/mK W/mK 1 1 Qon Qzon Aglas ) [ ]
Gevel 1 noord 0 0 1,20 - 0,60 0,20 . . -
Gevel 2 oost 309,96 263,466 1,20 371,95 0,60 0,20 26.346.60 _ _
Gevel 3 zuid 659,97 560,9745 1,20 791,96 0,60 0,20 ‘
Gevel 4 west 0 0 1,20 - 0,60 0,20 33.658,47 67.316,94 33.658,47
Dak Horizontaal 300 240 1,20 360,00 0,60 0,20
1269,93 1.523,92 i} i} i}
gewogen gemiddelde U-waarde ramen en deuren: I 1,20 Maximum
|= S (gevels) 60.005,07 67.316,94 33.658,47 67.316,94
21 March
9 uur 12 uur 15 uur
O,0n (ZONnintensiteit op de gevel ) - [W/m?]
ZTA incl
orientatie |Glasopp. m? . W/m? W/m? W/m?
zonwering
Gevel 1 noord 0 0,20 0 0 0
Gevel 2 oost 263,466 0,20 100 0 0
Gevel 3 zuid 560,9745 0,20 100 400 100
Gevel 4 west 0 0,20 0 0 0
Q,on (Zonbelasting door de gevels, bepaald mbv de formule Q,,, = Q0n*Aglas*ZTA) — [W]
Gevel 1 - - -
Gevel 2 5.269,32 - -
Gevel 3 11.215,49 44.877,96 11.219,49
Gevel 4 - - -
Totale zonbelasting per tijdstip [W]: Maximum
=S (gevels) 16.488,81 44.877,96 11.219,49 44.877,96
Maximale zonbelasting [W] 67.316,94




Stappen Resultaten en kentallen
1 IKies gebouw of vertrek dat wordt berekend I

4]

IBereken netto-vloeropperviak I
lengte 60 m
breedte 40 m

Samenvatting koudebehoefte:

3 IBereken netto-inhoud (tussen vloer en plafond) I ) -
x . Uitgangspunten Thinnen = 25 °C
Gemiddelde ruimtehoogte tussen vloer en plafond 2 .
Netto vloeroppervlak 2400 m Thuten = 30 °C

3
m
g3 m 30000 Volume 36000 m?

Zonbelasting volgens methode 1: nee Resultaten
Zonbelasting volgens methode 2: ja

4 IKies ontwerp binnenluchttemperatuur en ontwerpbuitenluchttemperatuur I

Thinnen = 25 °C
Thuten = 30 °C

opperviakte raam nvt m? Wim?
ZTA waarde nvt Zonbelasting 28
maximale zonintensiteit nvt w Interne warmtelast 4
Ventilatievoud 1/h ventilatie & infiltratie koudeverlies 30
warmteterugwinpercentage 1% Koudebehoefte: 61
infiltratievoud 0,2 /h

5 IBepaaI externe warmtelast I

|Methode 1: voor het geval van 1 zonbelaste gevel

Oppervlak lichtdoorlatend deel gebouwschil (exclusief kozijn)

Agias = 105 m’ ca. 90% van glas + kozijn
Gemiddelde ZTA-waarde

ZTA = 0,6

Gemiddelde ongunstigse intensiteit zonnestraling (bouwfysisch tabellarium)
Quon = 390 W/m’

Externe warmtelast = Agas * ZTA * Qzon

i Y e

zonbelasting volgens methode 2

Methode 2: totale zonbelasting zelf bepaald (bijv. mbv sheet 'zonbelasting’)
Deze methode kan worden gebruikt in geval van meerdere zonbelaste gevels

Als voor Qzon,fotaal een waarde wordt ingevuld, dan wordt deze in de berekening meegenomen

Qzon,totaal 67.317 |W (Totale zonbelasting door alle gevels!)

6  |Bepaal interne warmtelast |

50 | a000jw

1 Wim?

Aantal personen

W/m?

Vermogen verlichting

W/m?

Vermogen computers

g4
J UL

1 W/n? W/m?

7 IBereken ventilatiekoudeverlies I
Ventilatievoud

Zie Bouwbesluit
36000 m*h 4,2 dm®/sm’

10,000 m/s

n= 1

Ventilatievolumestroom Qyent

Warmteterugwinpercentage (voelbare warmte) wtw
1%

Infiltratievoud

n= 0,2

Infiltratievolumestroom Q¢

Volumieke massa lucht p soortelijke warmtelucht ¢ = 1.000 J/kgK
1,2 kg/m’ hangt af van buitentemperatuur

Ventilatiekoudeverlies = (Quent = ((1- wtw) + Qinf)) * p * ¢ * (Teuiten = Thinnen)

exclusief ontvochtiging

inclusief ontvochtiging
24°C, 50%RV binnen; 28°C, 60%RV buiten

Stel totaal koudebehoefte vast Iexclusief ontvochtiging

7200 m*h
2,000 m¥/s

|__71.400jw
|__153067)w

U4

0,8 dm%/sm?




Stappen

1

6

7

Resultaten en kentallen

IKies gebouw, gebouwdeel of vertrek dat wordt berekend |

|Bereken netto-vioeropperviak
lengte 60 m

breedte 40 m 2400m

IBereken netto-inhoud
Gemiddelde ruimtehoogte tussen vloer en plafond

[2¢00
15 m | 36000|m°
|

IKies ontwerp binnenluchttemperatuur en ontwembuitenluchttemperatuur
Thinnen = 20 °C
Touiten = -10 °C

IBereken transmissiewarmteverlies
Opperviak dichte delen gebouwschil

Agicht = 0 m Gebruik sheet "Gemiddelde U-en Rc ber."
Gemiddelde U-waarde dichte delen gebouwschil

Ugicnt = - WmK

Opperviak raam gebouwschil (glas + kozijn)

J— 105 m’

Gemiddelde U-waarde raam gebouwschil

Unam = 1,20 Wm’K

Transmissiewarmteverlies = (Agicnt * Ugicht * Araam * Uraam) * (Toinnen = Tbuiten) I 3780)W

|Bereken ventilatiewarmteverlies
Ventilatievoud

n= 1 36000 m’h
Ventilatievolumestroom Q, ¢ 10,000 m°/s
Warmteterugwinpercentage (voelbare warmte) wtw
1%
Infiltratievoud
n= 0,2 7200 m’/h
Infiltratievolumestroom Q¢ 2,000 m’/s
Volumieke massa lucht p soortelijke warmtelucht ¢ = 1.000 J/kgK
1,2 kg/m® hangt af van buitentemperatuur
Ventilatiewarmteverlies = (Qygnt + 1-Wtw) + Qinf) * p* ¢ * (Tpinnen = Thuiten) I 4284000W
ISteI totaal warmteverlies vast I 432180)W
Exclusief:

Opwarmtoeslag bij nacht- of weekendveraging 5 - 20 W/m? (meer vermogen nodig)
Warmteverlies naar de buren (meer vermogen nodig)

Interne warmte (minder vermogen nodig)

Zonnewarmte (minder vermogen nodig)

2 Wim?

Zie Bouwbesluit

4,2 dm*/sm’

0,8 dm®/sm’

179 |Wim?

180 JW/m’

Samenvatting warmtebehoefte:

Uitgangspunten Thinnen = 20 °C
Netto vioeroppervlak 2400 m? Thuiten = -10 °C
Volume 36000 m?
opp. dichte gebouwschil 0 m Resultaten
gemiddelde U-waarde dichte schil - Wim?K
opp. ramen en deuren 105 m? W/m?2
gemiddelde U-waarde ramen en deuren 1,20 Wim?K transmissieverlies 2
ventilatievoud 1 /h ventilatie- en infiltratieverlies 179
warmteterugwinpercentage 1% warmtebehoefte: 180
infiltratievoud 0,2 /h




Stappen Resultaten en kentallen
1 Kies gebouw of vertrek dat wordt berekend
2 Bereken netto-vloeropperviak
lengte 60 m
breedte 40 m 2400 m*
3 Bereken netto-inhoud (tussen vioer en plafond)
Gemiddelde ruimtehoogte tussen vloer en plafond
15 m 36000 m°
4 Kies ontwerp binnenluchttem peratuur en ontwer pbuitenluchttem peratuur
Thinnen = 22°C
Thuten = 10 °C
5 Bereken transmissiewarmte WINST !!
Oppervlak dichte delen gebouwschil
Agicnt = 2030 m”
Gemiddelde U-waarde dichte delen gebouwschil
Udicn = 1,00 Wim?*K
Oppervlak raam gebouwschil (glas + kozijn)
Aaam = 970 m’ (is inclusief kozijn)
Gemiddelde U-waarde raam gebouwschil
Uraam = 1,00 Wim’K (is inclusief kozijn)
TransmissiewarmteWINST = (Agicnt * Usicnt + Avaam * Uraam) * (Touiten - Toinnan) -36000 W -15 W/m*
5 Bepaal externe warmtelast
[Methode 1: voor het geval van 1 zonbelaste gevel
Oppervlak lichtdoorlatend deel gebouwschil (exclusief koziin)
Agias = 873 m’ ca. 90% van glas + kozijn
Gemiddelde ZTA-waarde
ZTA= 0,6
Gemiddelde ongunstigse intensiteit zonnestraling (bouwfysisch tabellarium)
Qzon = Wim*
Externe warmtelast = Agis * ZTA* Q,on 67317 W 28 Wim®
zonbelasting volgens methode 2
Methode 2: totale zonbelasting zelf bepaald (bijv. mbv sheet 'zonbelasting') |
Deze methode kan worden gebruikt in geval van meerdere zonbelaste gevels
Als voor Qzon, totaal een waarde wordt ingevuld, dan wordt deze in de berekening meegenomen
Qzon,totaal W (Totale zonbelasting door alle gevels!)
6 Bepaal interne warmtelast
Aantal personen
309 24720 W 10 W/m?
Vermogen verlichting
5 W/m? 12000 W 5 W/m*
Vermogen computers
30 W/m? 72000 W 30 W/m*
7 Bereken ventilatie WINST
Ventilatievoud Zie Bouwbesluit
n= 1 36000 m*/h 4,2 dm®/sm”
Ventilatievolumestroom Q,en 10,000 m*/s
Warmteterugwinpercentage (voelbare warmte) wiw
0%
Infiltratievoud
n= 0,2 7200 m*/h 0,8 dm®/sm?
Infiltratievolumestroom Q. 2,000 m°/s
Volumieke massa lucht p soortelijke warmtelucht ¢ = 1.000 J/kgK
1,2 kg/m® hangt af van buitentem peratuur
Ventilatiewarmtewinst = (Quem-((1- wiw) + Qinf)) * p* ¢ * (Touten - Toinnen)
exclusief ontvochtiging -172800 W .72 W/m?
8 Stel totaal warmtebalans vast exclusief ontvochtiging 32763 W 14 W/m*

LET OP:

Samenvatting stationaire warmtebalans tussenseizoen

Uitgangspunten Thinnen = 22°C

Netto vioeropperviak 2400 m? Thuiten = 10°C

Volume 36000 m?

opp. dichte gebouwschil 2030 m?

gemiddelde U-waarde dichte schil 1,00 W/im2K

opp. ramen en deuren 970 m? Resultaten

gemiddelde U-waarde ramen en deuren 1,00 Wim2K W/m?

Zonbelasting volgens methode 1: nee transmissiewinst -15

Zonbelasting volgens methode 2: ja ventilatie- en infiltratiewinst -T2
opperviakte raam nvt m? Zonbelasting 28
ZTA waarde nvt Interne warmtelast 45
maximale zonintensiteit nvt W/m? warmte / koudebehoefte 14

Ventilatievoud 1/h

warmteterugwinpercentage 0% negatief getal = warmte stroom uit de ruimte

infiltratievoud 02 /h positief getal = warmtetoevoer aan de ruimte




Stappen Resultaten en kentallen

1 IKies gebouw of vertrek dat wordt berekend 1

T LISIT T AT FL W LT ILEAET T

Bereken netto-vioeropperviak 1 ermoaen verwarming ! koeli |

lengte 60 m Vermogen verwarming

breedte 40 m _ - 2
Querwarming = 89400 W (positief getal) fm

Netto vioeropperviakte A mmz Vermogen koeling 3
Qyoeting = 89400 W (positief getal) mw E‘Nﬂn

IBereken netto-inhoud ;tussen vloer en Elafond? 1

Gemiddelde ruimtehoogte tussen vioer en plafond Mmstromen | ,

hoogte 15 m Totale warmtewinst Qw'nsl = chln + Q'marn + Q\rerwarmhg @ m){m

Netto inhoud V Ema Totale warmteverlies Quaries = Quon EW @ﬂmz

Bepaal warmtelast ten gevolge van zoninstrali | Totale warmteverliescodfficiént Hyar = Hyansmissie + Hveniate 17400,00W/K

Eenvoudige methode: voor het geval van 1 zonbelaste gevel

Oppeivlak lichtdoorlatend 8;i:;erlnszgebouwSv:;hll ( Ei:ociusmf szuT - om beraturen |

Agas = ca. 207 van glas + kozijn Buitenluchttemperatuur

Gemiddelde ZTA-waarde _ o
Tbui!an - 10 C

ZTA= 0,4' _l

Gemiddelde ongunstigse intensiteit zonnestraling (zie tab zonbelasting)
2
Geon = Wim

Uitgebreide methode: totale zonbelasting zelf bepaald

Je kunt hiervoor de tab zonbelasting gebruiken.

Deze methode kan worden gebruikt in geval van meerdere zonbelaste gevels

Als voor Q yun i 860 waarde word! ingevuld, dan wordt deze in de berekening meegenomen

Qzon otaal 67.31694 W (Totale zonbelasting door alle gevels!)

Temperatuurverschil AT = (Quinst + Querties )Hiotaal

Binnentemperatuur T,=T, + AT

i

Samenvatting stationaire warmtebalans

) ] ] Uitgangspunten Resultaten
Warmieiast door bezoming G = A, * ZTA" 4 °’gm ”’%fmz Net?ovlgeroppewlak 2400 m? Warmtewinst door bezonning 67317 W
aon o aon Volume 36000 m? Interne warmtewinst 108720 W
opp. dichte gebouwschil 2030 m? Warmtewinst door verwarming 89400 W
IBeegel interne warmtelast | gemiddelde U-waarde dichte schil 1 Wim?K Warmtewinst door koeling -89400 W
Aantal personen opp. ramen en deuren 970 m? Totale warmtewinst 176037 W
2 gemiddelde U-waarde ramen en deuren 1 Wim2K
Vermogen verlichting ot Lo A LA Zonbelasting volgens methode: uitgebreid Warmteverl!esoo?fﬁc!?m trangm!ssie 3000 W/K
opperviakte raam nvt m? Warmteverliescoéfficiént ventilatie 14400 WK
5 Wim* 12000 W 5 Wim"* ZTA waarde nvt Totale warmteverliescodfficiént 17400 W/K
\ermogen computers maximale zonintensiteit nvt W/m?
30 W/m? 72000 W 30 W/m® Ventilatievoud 1,000 /h Resulterende temperatuur
warmteterugwinpercentage 0% Thutten = 10 °C
Totale interne warmtewinst Qiern @N EW!mz infiltratievoud 02/ Toinen = 20,1 °C

IBereken warmteverliescoéfficiént voor transmissie |

Oppervlak dichte delen gebouwschil

Adicn = 2030 m’
Gemiddelde U-waarde dichte delen gebouwschil
Udiont = 1 Wim?*K
Oppervlak raam gebouwschil (glas + kozijn)
Aam = 970 m* (inclusief kozijn)
Gemiddelde U-waarde raam gebouwschil
Uraam = 1 Wim*K  (inclusief kozijn)
Warmteverliescoéfficiént transmissie Hyansmissie = (Adgicnt ™ Udicht + Acaam ~ Uraam) 3000,00W/K
IBereken warmteverliescoéfficiént voor ventilatie en infiltratie I
Ventilatievoud Zie Bouwbesluit
n= 1 36000 m°/h 4,2 dm’/sm’
Ventilatievolumestroom Qyen 10,000 m*/s
Warmteterugwinpercentage (voelbare warmte) wiw
n= 0%
Infiltratievoud
n= 0,2 7200 m*/h 0,8 dm®/sm®
Infiltratievolumestroom Qi 2,000 m*/s
Volumieke massa lucht soortelijke warmtelucht ¢ = 1.000 J/kgK
p= 1,2 kg/m* hangt af van buitentem peratuur
Warmteverliescoéfficiént ventilatie H,anpate = (Quent * (1- whw) + Qi) *p* ¢ 14400,00W/K

exclusief ontvochtiging




Naam:

quiet space

Nagalmtijd volgens Sabine

Studentnummer: En je studenthnummer y)
Project: Heeft je ontwerp een naam?
Ruimte: Voor welke ruimte maak je de berekening? )
Variant: XXXXX =
Datum: 9 October 2019 £1
&
Breedte: 12,5 m E
Diepte: 10,0 m 0
Hoogte: 3.8m 125 250 500 1000 2000 4000
Extra ruimte: 0,0 m
Ruimtevolume: 468,8 m’ Frequentie [Hz]
Omschrijving Type Oppervlakte Absorptiecoéfficiént per m? of per stuk en totale absorbtie per frequentie
[m?] of
[aantal] 125 Hz 250 Hz 500 Hz 1.000 Hz 2.000 Hz 4.000 Hz
[-/m®a] [m?Sa] [-/m’a] [m2Sa] [-/m’a] [m?Sa] [-/m’a] [m?Sa] [-/m’a] [m?Sa] [-/m”a] [m?Sa]
Plafond WoodUpp Akupanel 125,0 0,10 12,50 0,25 31,25 0,70 87,50 1,00 125,00 0,70 87,50 0,75 93,8
Vloer Tapijt 125,0 0,05 6,25 0,10 12,50 0,30 37,50 0,70 87,50 0,90 112,50 0,75 93,8
Wand 1 glas 46,9 0,10 4,69 0,05 2,34 0,03 1,41 0,02 0,94 0,02 0,94 0,02 0,9
Wand 2 Arte - Wildwalk 37,5 0,10 3,75 0,10 3,75 0,25 9,38 0,30 11,25 0,35 13,13 0,40 15,0
Wand 3 Arte - Eclipse 46,9 0,10 4,69 0,25 11,72 0,40 18,75 0,45 21,09 0,50 23,44 0,60 28,1
Wand 4 dicht Arte - Wildwalk 18,8 0,05 0,94 0,10 1,88 0,25 4,69 0,30 5,63 0,35 6,56 0,40 7,5
Wand 4 open glas 18,8 0,10 1,88 0,05 0,94 0,03 0,56 0,02 0,38 0,02 0,38 0,02 0,4
Bureau schermen (5,6 Akopanel - denim panel 44,8 0,30 13,44 0,70 31,36 1,00 44,80 1,00 44,80 0,95 42,56 0,90 40,3
0,01 0,00 0,01 0,00 0,01 0,00 0,01 0,00 0,01 0,00 0,01 0,0
0,01 0,00 0,01 0,00 0,01 0,00 0,01 0,00 0,01 0,00 0,01 0,0
0,01 0,00 0,01 0,00 0,01 0,00 0,01 0,00 0,01 0,00 0,01 0,0
0,01 0,00 0,01 0,00 0,01 0,00 0,01 0,00 0,01 0,00 0,01 0,0
0,01 0,00 0,01 0,00 0,01 0,00 0,01 0,00 0,01 0,00 0,01 0,0
totale oppervlakte [m2] 463,6
geluidabsorptie [m? Sabine] 48,13 95,74 204,58 296,58 287,00 279,8
gemiddelde absorptiecoéfficiént a 0,1038 0,2065 0,4413 0,6398 0,6191 0,6035
Nagalmtijd volgens Sabine 1,6 s 0,8 s 0,4 s 0,3 s 0,3 s 0,3 s
afwijking ten opzichte van 500 Hz 325% 114% 0% -31% -29% -0,3
uniformiteitsfactor 0,3 0,7 1,5 2,3 2,2 2,1
Gemiddelde nagalmtijd volgens Sabine (125 to 4000 Hz) 0,6 s

/Users/romeerodriguez/Downloads/[20202021_BK60ON6_berekening nagalmtijd_v0.1.xls]Nagalmtijd




