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What colouris sustainable? <> dr. heinekamp

white

Well-balanced
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Comparison of the certification systems office buildings

DGNB LEED BREAM <> dr. heinekamp
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Environmental Quality Economic Quality Process Quality Site Quali

DGNB LEED BREEAM DGNB LEED BREEAM

I High Requirements o .
[ Medium Requirements Laboratorybuilding version
[ | Low Requirements

[ ] NoRequirements

The only system which emphasizes economic sustainability!

© Drees & Sommer Advanced Building Technologies, Dr. Peter Mdsle

The German Green Building Label (DGNB)
Comparison DGNB, LEED, BREEAM
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Comparison of BNBDGNB- LEED classification <> dr. heinekamp

Gold Platinum
----------------------------------------------------------------------------------- Plattnumr---------------
____________ Siver .o G
"""""" Bronze " Siver T

Silver

BNB = SustainabldBuilding Rating Systefar Federal Buildings
DGNB = GermarSustainablduilding Council
SGNI = Swiss Sociefgr Sustainabldreal Estate Management

OGNI = Austrian Societfpr Sustainabldreal Estate Management
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Sustainable Building Rating System (BNB / DGNB) <> dr. heinekamp

Lifecycleassessment LCC Convenience
Drinkingwater Harmful substances Surfaceefficiency Safety
Landconsumption Primaryenergy Changeof use Barrier-free access Users

Arts & Design

' ' : Outdoor space
Ecol_oglcal Ecor_mmlc e T
quality quality and functional
22 5 0 22,5 % quality 22,5%
Thermalinsulation TGAQuality
Noiseprotection Technicaq uality 22,5 % Flexibility
Deconstruction Maintenance
E—
Projectmanagement : Tender
o ProcesQuality
Commissioning Constructionprocess

Sitequality
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Special features of the laboratory version <> dr. heinekamp

Required concepts

Safety concept Waste concept
Operating concept Ventilation concept
Explosion protection concept Cleaning and maintenance concept

Technical building services specifications
Flexibility of the technical building equipment
Ease of maintenance and operation of the building services equipment

System quality of the building services equipment

Conversion
A The adaptability / convertibility within the use "laboratory" is considered.

A Conversion to other types of use is not considered.



Rating in relation to the virtual building <> dr. heinekamp

Realbuilding Referencevaluevirtual building

Life
cycle
Life costs
Cyc|e €/ m* BGF _
costs virtual
building
Real

building
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Lounges <> dr. heinekamp
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BOO7Firesafetyconcept <> dr. heinekamp
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<> dr. heinekamp
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<> dr. heinekamp

Standardaboratoryaxis




Workshop lab <> dr. heinekamp




<> dr. heinekamp
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Documentationarea <> dr. heinekamp




Facadeantegratedfreshair intake <> dr. heinekamp
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<> dr. heinekamp
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Technicatentre <> dr. heinekamp
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Concept ventilation with busbar system <> dr. heinekamp

- Ventilation systems in a
network

Central shafts
on the front
sides

: . . N
. Distribution -
B j/;,,gﬁmlﬁféBusbar/
ringchannel
SCHOLJAEGERMBH




Distributionprinciplering channel/ busbar

<> dr. heinekamp

- Enablesmax.flexibility

- Offersindependenceof use

5_800‘“?1 no
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Modular structure/ matrix: <> dr. heinekamp
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Strategy for sustainable laboratory operation (ventilation)  <P> dr. heinekamp

Air volume management

e Reduce air volumes through adapted operation
Duct pressure before the

volume flow controller

Pressurisatiorof the ventilation system
(65 % power consumption ventilation fan)

l e Reduce pressure losses

< 150Pa e Connect exhaust air consumers with increased

pressure loss separately

Noise level reduction

< 50db(A) e Avoid bottlenecks

Reduce 100 Pa mains pressure,

Saves 10 % energy costs

Experiences and perspectives with the design of D&&tticated labbuildings 24.08.2022
Egnaton Achema 2022 24



Double pipe controller for fume cupboards <> dr. heinekamp

Reduction of pressure loss
Walk-in fume cupboard 1.80 has the same pressure loss as fume cupboard 1.20 m
Control range: 1,200 m3/h to 130 m3/h




Zoning of the laboratory buildings accordingg@nEV <> dr. heinekamp
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Zoning of the laboratory buildings accordingdignb
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<> dr. heinekamp
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Detall Ventilationrschedule

14:00 - 14:30

14:30215.000

16:00 - 15:30

15:30 - 16:00

16:00 - 16:30

-1 6 w 1 7 00.--.-..-.u-..---..--..uu..m-...

17:00 - 17:30

18:00 - 18:30

19:00 - 19:30
19:30 - 20:00

20:00 - 20:30
20:30 - 21:00

21:00 - 21:30
21:30 - 22:00

22:00 -22:30

22:30 - 23:00

....................

-1 7 30 1 8 00---.-.---..-..-..-.----.-..--m--.-..-u-....--...u---.q-..--.---u-....---..-.----....-..-u.---...----...-.-.u.--.-u- B S e

1830-1900 |

..1.260 m¥h

1.260 m3h
300 m®h
880 m*h

880 m*h
300 m?*h
300 m¥h

300 m%h
300 m*h

300 m?*h
300 m*h |

300 m*h
300 m*h

23:00 - 23:30
23:30 - 00:00

300 m%h |

1.260 m3*h
1.260 m?h

300m*h | .

300 m%h |

880 m%h
880 m?h

300 m*h

300 m¥h
300 m%*h
300 m3h
300 m*h

300 m%h
300 m%h

300 m¥h
300 m3h

300 m*h
300 m*h

300 m*h

300 m%h
300 m¥h

300 m¥h
300 m¥h

300 m¥h

880 m¥h
880 m¥h
300 m¥h

300 m¥h |

880 m¥h

. ........880 ma/h e

300 m¥h

. ........300 m3/h W R e e e

300 m¥h

300 m% |

300 m?h

2200 m'/h B

300 m“h

300 mYh o

300 m¥h

00 m'/h (F—

300 m?¥h

. ........300 ma/h . TETRIE

300 m?h
300 mh

<> dr. heinekamp

300 m*h
300 m%h
300 m¥h

300 m%h

SO0 MY |

.......300 ma/h srersferrerire s re e s s s e s s e e mrr e e e

300 m¥h
300 m%h
300 m%h
300 m¥h
300 m3*h
300 m%¥h
300 m3¥h

300 m%h
300 m3¥h

300 mS/h wremiferrre e e s e e e wr s s s e erer e e mr e e e

L PR
i
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- ...300 ma/h e

Summe des Volumenstroms pro Tag

Durchschnittlicher Volumenstrom pro Tag
Durchschnittlicher Volumenstrom pro Tag und m?

21.720 m?
453 m?h

21.720 m?

453 m?*h

Avera

19.040 m?
397 m3h

ge flow rate p

14.400 m?
300 m*h

er day m?

423 m3h

21l m*hm?

Vit lueiies Gebduue

tags
nachts

1.260 m%h
660 m?h

Durchschnittlicher Volumenstrom pro Tag
Durchschnittlicher Volumenstrom pro Tag und m?

960 m%h

48| m*/hm?

Average flow rate per day m?
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Ventilationtimetable summary

<> dr. heinekamp

B real building virtual building
Labormusterraum (Beispiel) Reales Gebdudes Virtuelles Gebdude
Nutzungszeiten von bis von bis
tagliche Nutzungszet Uhr 0:00 23:59 Uhr 0:00 23:59
jahriche Nutzungstage dia 365 da 365
jahrliche Nutzungsstunden zur Tagzeit h/a W/IRD DERCCHNET ha \WIRD DERCCHNET
jahrliche Nutzungsstunden zur Nachtzeit h/a WIRD BERECHNET ha WRD BERECHNET
tagliche Betriebszeit RLT und Kiihlung Uhr 000 | 2359 Uhr 000 | 2359
5 jahrliche Betriebstage fur jeweils RLT, Kihlung und Heizung dh 365 dh 365
11 tagliche Betriebszeit Heizung Uhr 700 | 1800 Uhr 700 | 1800
Raumkonditionen
Raum-Solitemperatur Heizung °C 22 °C 22
Kaum-Solitemperatur Kuhiung C 24 C 24
Minimaltemperatur Auslegung Heizung ‘C 20 ‘C 20
Minimaltemperatur Auslegung Kihlung °C 26 °‘C 26
Temperaturabsenkung reduzierer Betrieb K - K 4
Feuchteanforderung - mit Toleranz - mit Toleranz
MindestauRenluftvolumenstrom
personenbezogen m° |e Stunde upd Person - m?® je Stunde und Person -
flachenbezogen * Average flow raten ay ma2 21 m?/(h m?) 7
MindestaulR enluftvolumenstrom fir Gebaude m’/(h m2 - m?(h m?) -
Relative Abwesenheit RLT b b
Teilbetricbsfaktor der Gebaudebetriecbszeit b o
mechanischer AuBenluftvolumenstrom (Praxis) von bis von bis
Luftwechsel (aligemein) h’ 5 21 h 11 21
h’ = = h’ = =
Beleuchtung
Wartungswert der Beleuchtungsstarke Ix 500 Ix 500
Honhe der Nutzebene m 1 m 1
Minderungsfaktor - 0,92 - 092
relative Abwesenheit = 0.3 0.3
Raumindex - 1.25 - 1.25
Minderungsfaktor Gebaudebetricbszeit - 1 - 1
Personenbelegung
maximale Belegungsdichte gering mittel hoch gering mittel hoch
m’ je Person 18 14 10 18 14 10
Interne Warmequellen Vollnutzungs- max. spezifische Leistung (W/m?) Vollnutzungs- max. spezifische Leistung (W/m?)
stunden (h/d) tief mittel hoch stunden (h/d) tief mittel hoch
Personen (30W je Person) 6 S 6 8 ) 5 6 9 o9
Arbeitshilfen 6 6 18 63 ) 6 18 63
Waiarmezifidhrie Tao Wh/im?d | 65 | 144 419 Whincd | 66 | 144 439

a4




Ventilation timetable using the example
of a laboratory axis

<> dr. heinekamp

1 table fume cupboardopen 2,510 m3/h
2 table fume cupboardsopen 2,950 m3/h
1 table + 1deepfume cupboardopen 3,040 m3/h
Days ELT on 2,070 m3/h
Days ELT off 1,590 m3/h
At night 1,050 m3/h
Average 1,527 m3/h
BOO7 3rdfloor Axis 1112 25 m3/h m?
Virtual buildingDaytime 4,830 m3/h
Virtual buildingNight / Sat / Sun 1,590 m3/h
Virtual buildingAverage 3,133 m3/h
Virtual building 52 m3/h m?2
Experiences and perspectives with the design of De¥fificated labbuildings 24.08.2022

Egnaton Achema 2022 30



Sun and glare protection, window arrangement <> dr. heinekamp

Experiences and perspectives with the design of D&tticated labbuildings 24.08.2022
Egnaton Achema 2022 31




TVOC [pg/m * Raumluft]

Healthyroom air <> dr. heinekamp

3000 bis 10000 pg/m?

Nutzung maximal 1 Monat akzeptabel, Absenkung des
TVOC-Werts innerhalb eines Monats erforderlich,
Aufenthalt nur zeitlich befristet moglich

10000 1000 bis 3000 pg/m?

Nutzung maximal 12 Monate akzeptabel,
Absenkung des TVOC-Werts innerhalb von
6 Monaten erforderlich

7500 —
300 bis 1000 pg/m?
ausreichend liften,
5000 — bedenkliche Einzelstoffe beachten T
< 300 pg/m? Projekte in der
.................................... sehrgute Raumluft  DGNB-Zertifizierung
2500
15 % of the highest quality =~ Hochste Qualitat
I : nach DGNB
0- E— < 46 pg/m »

bedenklich auffallig  noch unbedenklich unbedenklich
hygienische Bewertung nach Umweltbundesamt (UBA) BASF B007

32



Specifidinal energydemand <> dr. heinekamp

[KWh/m2a] 223.0

200,0

175,0

-48%

150,0

125,0

100,0

75,0 T—

50,0 —

250 +—

real building
0,0 - T  —— : : L = Virtual building

Heizung Warmwasser Laftung Kahlung Beleuchtung

Heating Hotwater Ventilation Cooling Lighting
-48 % -44 %
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New laboratory building BOO7 <> dr. heinekamp

Primary energy demand virtual building: 249 kWh / m? a

Primary energy demand of real building: 155 kWh / m2 a undercut - 38 %

Communication zones are essential for modern working.
Work breaks are times for informal exchange and relaxation.

A high level of comfort is a prerequisite for a good workplace.

< < < <

The building is completely barrier-free!

V The building has an exceptionally high indoor air quality

V Only pollutant-free or low-pollutant products were installed

V Flexibility, maintenance and operation
as well as system quality of the technical building equipment

are as highly weighted as the ecological balance and life cycle costs.



Quick CheckTarget Agreement Specifications Planning

and Execution Requirements <> dr. heinekamp

QUICK-
CHECK

WORKSHOP

Integral

DUTY BOOKLET

planning

Experiences and perspectives with the design of DG&tificated labbuildings 24.08.2022
Egnaton Achema 2022 35



Impactof dgnbcertification

Service phases 2 and 3 become more intensive!

Thinking in variants

multiple optimisations

All decision parameters are developed at an early stage

The energy concept is already developed in variants in LPH 2
Analysis of the renewable energies available on site

Consideration of the building envelope

< < < < < < <

Development of the technical concept

Sustainable project controlling

V Decisions are weighed up with regard to their sustainability quality.

V The costs must be right in sustainable building.
Clean project documentation
V Location of all products

V Plans correspond to reality

<> dr. heinekamp
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