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sol-id-ar — Our Scope of Services

B Consulting in Energy Efficiency and Sustainable
Building Design from Demand Planning via Architectural
Competitions until Optimization of Building Operation

B Project Management, Quality Assurance and Coordination
by Facilitating Integrated Design Processes

B New Buildings and Retrofit Projects of
Residential and Commercial Buildings

B Acquisition of Funding and Settlement of the Project

E Building Research and Development (R&D)
Cooperation with Universities and Research Institutes

B Assessment of Sustainability in Building Design
Accredited Professional DGNB and BNB
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Potentials of Influence in Design & Construction Process
Settlement of Building Costs and Expenditure for Any Design Changes

A O 1 2 3 4 5 6 7 8 9 10
Quality Monitoring
4 O Management
7)) | I
) | Architectural I
O I Competition |
@ I Highest . Q | I
= I potentials | | I
c lin early I | | |
. | design I I | I
IS : phases | | | '
I | | | :
I | |
| |
: |

Change of Planner,
Demand Development General Contractor Professional Commissioning

Potential

Design and Construction Process
Potential Influence on Energy Optimization, Cost Efficiency & Comfort
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Iterations of Integrated Design Process: The Main Principle

Evaluation Qualifying

l_ Review 4 Quantifying 1

Design From Macro System
Integration to Micro Considerations

5 Previous I I : 3 | ISubsequent >
Phase (Link) Main Design Issue Phase (Link)
A © sol-id-ar \/

Necessary Inputs Outputs required

Programme Goals and Objectives

I Review I Review I Review I
) ( {concept Desig“ >

Pre-Design

\ ‘ . Design} Development
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The Integrated Design Process

[ 01. Team Setup 04. Responsibility I
02. Risk Takeover 05. Payment |

03. Conflict of Interest  06. Cost / Benefit

N a—
SETUP ESIGN CONSTRUCTION OPERATION RENOV, 'ION DEMOLITION
D00000 ot B EEE 7l 00U U 00000

ACTIVITIES

INFLUENCES
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Services: System Testing / Pre-Certificate / Project Management / Certificates

m Paul-Wunderlich-Haus, PWH, Eberswalde AN
- System Testing DGNB BVO08 Certificate Gold !
- System Testing + Pilot Assessment according to
BNB Module Use and Operation (high performance) /_»
- Certificate Existing Buildings DGNB 2014 GOLD E

PLATINUM

PLATINUM

m Administration for Urban Development v

and Environment, BSU, Hamburg E

- Certificate DGNB Gold 2014

- Status quo: detailed energy monitoring in context with EnOB,
user coaching and analysis of user satisfaction

PLATINUM

m Energy Plus Primary School Niederheide

GSHN, Hohen Neuendorf

- Pilot Certification according to BNB Module Education Buildings
Certificate GOLD
- Status quo: detailed energy monitoring in context with EnOB

m Frankfurt School of Finance and Management
- Pilot Certification according to DGNB Mix-Use Module Education
Buildings and Office Buildings = pursued for PLATINUM
- Status quo: under construction; expected handover in October 2017

PLATINUM

[

‘; — s""qﬁiﬂuam'ng Larsen .
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Goals ’ ‘ Modules

Communicate

v

At
5 %,
S 3,
o
S 2
@ %
~ (o)
& )

PLVYENAR

BN . Analysis
‘Evaluation
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Criteria

Specifications

Architctural & Functional Design

© 00 N o o A~ W N PP

Use of the Building

building category, user profile
type of occupation

Building Mass

FSlI, orientation, shape, floorplate
Depth, compactness, mutual shading

Building Envelope

thermal quality, openings, glazing
solutions, airtightness

Construction & Material

thermal mass and insulation,
life cycle / embodied energy

Efficient Space Design

use of space, configuration of
spaces/ functions, interior design

Flexibility & Adaptability

adaptable / pragmatic solutions, user
can influence environment

Solar Control

shading devices,
solar gain management

Daylighting

daylight access for working / living
spaces, glare control

Natural Ventilation

air flow into the building
and through the building

Energy Supply & Distribution Concept

I
® N o O DM W N P O

Energy Consumption

energy consumption for HVAC,
equipment, lighting

Energy Supply

type of supply, Smart Grid, storage,
reliability, load management

Renewable Energy

potentials / capacities / features and
conditions at building site

Heating and DHW

active / passive heating systems
hot water requirement/ consumption

Cooling Strategies

active / passive cooling
night ventilation, geothermal energy

Mechanical Ventilation

fresh air supply and distribution
heat recovery, hybrid systems

Sewage Concept

infrastructure, legislation, recycling,
grey water concept

Significance on

energy efficiency & sustainabilty

high [l

Cleaning Concept

surface characteristics, durability,
ease of cleaning

Building Operation

maintenance, FM, monitoring
user coaching and satisfaction

'WORLD Sustainable Built Environment Conference

2
AVA moderate i
X low
34 20 5
35 6 n.a.
49 36 22 7
50 37 23 8
63 51 38 24 9
64 52 39 25 10
65 53 40 26 11
6 54 41 27 12
88 3 67 55 42 28 13
9 68 56 43 29 14
90 80 69 57 44 30 15
100 91 81 70 58 45 31 16
101 92 82 71 59 46 32 17
102 93 83 72 60 47 33
118 103 94 84 73 61 48
119 04 95 85 74 62
126 120 105 96 86 75
127 14 106 97 87
133 122 115 107 98
129 123 116 108
135 130 124 117
140 136 131 125
141 137 132
142 138
148 W1 46X 143
147
150
152 .
sy’ Evaluation

Gunter Léhnert - Berlin, Germany
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148 146

149

142

Number and share of
respective individual evaluations

31

46

67
35
25
° 26
23
0
40
80 69
81 0
9 82 9
60
0 73
D4 9 85
D 96 86
4 106 97 8
15 0 9
16 08
0 124

37

Participant

44 %
23 %
16 %
17 %
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Number and share of Significance on Number and share of
. respective individual energy efficiency of the respective
evaluations & sustainabilty significance
67 M 44% high [l 47 W 31%
. 35 M 23% moderate Il VY 41 W 27%
" 25 W 16% low I : 38 W 25%
26 17% n.a. 3 27 18 %
0 X 0 . 9 : 82 ‘ X 46 ; 32 COMPARISON 09 : 01 . 9 X 8 - 9 X 26 ‘ 32 X
Participant Reference
/ /
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Number and share of Elevation, quantity and Amount and levels
of the respective significance deviation compared to reference of deviation
f the Buildi
C 1 | Use of the Building s
-% 2 | Building Mass 47 M 31%
. 41 27 % =
e 3 | Building Envelope 4 N 3 S o
e : 38 25 % 2 . ||E
O | 4] Construction & Material 6 b=
*g 27 18 % 8 s\ A
. ; . ; S
LE 5 | Efficient Space Design : : 3 7 = -
S| 6| Flexibility & Adaptability | >+ ; ; 12 e o]
g 0 26 N 10 g— -
§ [ | Solar Control : . 8, E
S | 8| paylighting o0 N N7 AN b @
< 9 0 80 69 30 1
9 | Natural Ventilation 00 91 8 0 8 4 31 — 3 4 E
- ) 01 32 -2 1 2 |z|
o 10 | Energy Consumption <E o3 X o0 | X 2
(&) m 103 73 2
S |11 | Energy supply 0 os NS
o 0 105 96,
S |12 | Renewable Energy « R 3 P
= 8 D 8 -1
S Lo
2 [13 | Heating and DHW : 6 )3 os 1 Significance on
) _ _ ° AN Y energy efficiency
g 14 | cooling Strategies 40 X B1 4 & sustainabilty
> |15 | Mechanical Ventilation B2 X / :
g 148 146 hlgh .
- 16| sewage Concept 149 4 z moderate |||
5 17 | cleaning Concept é/ low
Q
(i |18 suiding Operation Reference Participant Deviation na.
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Goals ’ ‘ Modules

Communicate
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8 Tageslicht & Kunstlicht

Tageslncmkonzopt

1 Art der Nutzung 2 Baumassenverteilung ‘ ‘ 12 Erneuerbare Energien ‘ ‘ 17 Reinigungskonzept ‘

‘ ‘ 10 Energiebedarf & Verbrauch ‘ ‘
Ziele

Nutzungskategorie

+ Wohnen, Gewerbe, BUro, Unterricht, Gesundher,
Sport, Industrie, etc.

* Mischnutzung

+ Typische Gestaltungssirukturen

Nutzungsprofil
+ Fesigelege Nutzungszeiten
+ Saisonale Nutzung

Nutzungsanforderungen

+ Spezifische TGA

+ Spezielle Anspriiche (z.B. Familien, aftere Menschen)
+ Qualitatsanforderungen

+ Nutzungsénderungen

Empfehlungen
« Detaillierte Analyse der Nutzeranforderung
* Maglichkeit / Wahrscheinlichkeiten einer
zuknftigen Nutzungsanderung beachten

+ Anpassungsfahigkeit bei gednderten
Nutzungsanforderungen gewshrleisten

50

Lebenszykluskosten [Faktor]

O 10 D B 0 50 8 e
Quele-Energe Alas sl ar

Energiebedarf

. ionen aus E ille und TGA

- Differenzierung nach Heizen, Kuhlen, Luftung,
Beleuchtung, Endgerate, Automation, etc.

Energieeinsparung
+ Thermische Qualitat der Gebaudehlle

Grientierung undForm
+ Kompaktversus differenziert

+ Gebaudehhe, -lange, -tiefe

+ Orientierung der Hauptfassaden
+ Dachform/ geneigt/ flach

+ Terrassen/ Veranden

+ Energieeffizien: .,
+ Systematische Inbetriebnahme

. Nuu)rﬁcha Umwelt mit gegebener Topographie

von ! i /
bzgl. TQ und
. ich fur und

Blendschutz und visueller Komfort

Potential & Kondition d. Gebaudegrundstiicks
« Standort- / Grundsticksanalyse

+ Vermeidung von Giftstoffen/Chemie zum
Schutz von Mensch & Umwelt

* Minimi des und des
Instandhaltungsbedarfs

bzw.

. von

+ Bedarf und Art der Vorri in
von der Orientierung
+ Korrelation zur Gebaudelaftung

und s
* Geothermie-TRT, Windkonditionen

Methode
1

* Visuellen Kontakt nach AuRen

* Massmum snerg v frem i 5 aary i e e say

Empfehlungen « Ein guter Baukorper sollie zukinfiigen
+ 1, Schritt: des gerechtwerden Empfehlungen
 Reduktion und Einsparpotenziale in der : :“"_‘;':w“;‘s"‘f";‘?“b"‘:‘:z"“’& “'_'"h’f“"“‘ + Maximal mogliche Nutzung von Tageslicht
Planung und i T e e‘:reich:i LT « Korrelation mit solarem Aufheizen beachten
» Optimierung der Betriebsfilhrung von energie- « Potentiale durch die solare Exposition « Visuellen Komfort gewahrleisten
Anlagen und « Indivi i ISR

bullding shape
[

rEs_ T

[y

$828¢ fnda

Anforderungen an Kunstlicht

* Blendfreiheit der Beleuchtung

« Ausreichende Beleuchtungsstarke

* Gleichmagi bei Si
ausreichender Kontraste

« Geeignete / dynamische
Farbtemperatur 3.000-6.000 K

+ Hohe Farbwiedergabe

Geeignet fur einen
hohen Sonnenstand
oder Nordfassaden

0 aktive
und Strategien zur Nutzung entwickeln
+ Analyse und Bewertung der Effizienz von Kon-

2.  bgl inigung

3 -
4. Qualitatskontrollen

zepten zur Nutzung Energien

(LB Schmulnchleuse Sauberlau(zonen)
robuster und

Oberﬂichenmalenallen

« Einsatz 6kologisch einwandfreier
Reinigungsmittel (Okosiegel)

« Festlegen von Reinigungszyklen und
Qualitatskontrollen + Auswertung

* Dosierungshilfen

« Okologische Schulung des

18 Nutzen & Betreiben

14 Kihlen & Entwarmen

3 Gebaudehdlle

6 Flexibilitat

15 Mechanische Liftung

11 Energieversorgung

Akteure
« Nutzer, Betreiber, Facility Manager, etc.

Verwandte Themen
« Verteilung der Betriebskosten

Reduktion der thermischen Lasten
+ Dammung d. Hille =

* Oberflacheneigenschaft "

- Verschattung

. Gebaudeaulomallon Smart-Home + Quartier * Lufidichtheit o
far Wartung und - - —
PassivesKiihlen =
Momtonngkonxepl + Sol-Wert erhéhen — —
« Thermis Masse . bl
. Thermlscher Komﬁm und Raumkllma + Natirliche Wammesenke ?,_ .T?M
und * u &
st
Empfohlungen Akiives Kiihlen = -
= N % » Freie Kilhiung + WP
« Detailliertes Monitoringkonzept bereits in der e
Planungsphase entwickeln + Verdunstungs- /
- adiabatische Kuhlung
. Vergleich der
mll dem Planungs-Soll 0 = s
& d. Nutzer in die ] - s
das Monitoring und den Gebaudebetrieb
« Kontinuierliche Optimierung der Gebaude- F 0 _—
Performance } -

0
SeonTIT | Sput T | Sput T | Segek T

- A b e —
o Toacmosbidecks e
- e o
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Fossile Energietrager

Gebaudehilifiache Anpassungsfahige Losungen
. . « Fossiler Brennstoff, Kohle, Atomkraft
: wermedammung bei Wanden, Sffwh“m Fenstern Anderungen vo'r:g rrl:;z:sriv::r(:;‘u’:g::e“ Systeme Frischluftzufuhr und Vertsilung
.5 .z.rkm.on do[Vq’ lasungen * Luftdichtheit der Gebaudehlle Erneuerbare Energietrager
. Warmebrocken | esund sowie der Ausstattung und Einrichtung + Gebaudeautomation « Passiv und aktiv
. it -Door- + Be-und Entfeuchtungskonzept . W , Wind, X K te fi
Luftdichtheit > Blower-Door-Test Einfluss der Nutzer : uf gaufdasp asser, w:‘dnd82nni BloTasse onzepte far
Empfehlungen * Anpassungsfahige Raumstruktur
« Octirri * Einfluss des Nutzers auf das Emphhllmgen
t * Minimi - Blower-Door-Test i und
mithilfe von Kalkulationen / Simulationen Empfehlungen * Optimi techn. Systeme & * Zentrale und dezentrale Konzepte
. 2ur Nutzung von i + Raumliche Alternativen / Varianten / sowie der > AT
identifzieren (Dach und Fassaden) Modifikationen entwickeln ) + Hybride Konzepte und MSR entsprechend wﬁmm pi:na it Kt
+ Vorfertigung von Fassadenteilenin Betracht ziehen . T im Voraus auf erwagen
und Reserven zur Weiterentwicklung prafen + Die Art der Verbrauchskostenabrechnung

- Vorteil: Luftdichtheit und geringere Bauzeit
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heat recovery

—J
Humidifier

-

| Exhaust Single Ventilator Master Ventiator
A -
e
g
In-and Outlet _ Single Devices Master Device

w. Heat-Recovery

kann das Konzept zur Nutzung erneuerbarer
Energien beeinflussen
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9  Natural Ventilation Correlation 113

© Potentials

= Passive use of natural resources

= Saving electrical energy

= Saving on investment and
operational costs

Case 1.
The participant
evaluates this

correlation No 113
significantly

¢ Requirements
= Suitable environmental conditions
(outer air quality, level of noise)

= Consideration of natural air flow
(wind / thermal)

= Sophisticated ventilation concept
for summer and winter

= Qualifying and coaching
of building users

Q© Risks
© standards and Regulations

LOWER

(e.g. by 3 levels)
compared to the
master / reference
matrix

(v Concepts & Examples

IN 4*} £ E,
= .y A
[ ol [ | . |

Supply and exhaust
of air via windows

© Requirement Specifications
© Performance Specifications

Exhaust of air via
main shaft

Exhaust of air via
mone shaft

sol-id-ar
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Cooling Strategies 14

Q© Potentials

@ Requirements
= Passjve cooling

= Reduction of thermal loads due to
sunscreening and airtightness

= Fair ratio between opaque and
transparent building components

= Use of heat sinks in the building
(component activation, massive
components)

= Use of natural cold sources
(from the ground, night ventilation)

o Risks

@ sStandards and Regulations
© Concepts & Examples

Cooling in summer

Supply and
exhaust air

thermo-active
ceilings for cooling

used air passes via
noise proof flow ducts

- o p !
\ .]: ®=o . Atrium
e “tea »
/ night ventilation
/_> . Y
| hetad . Office hall-. .

| | -
© Requirement Specifications
© Performance Specifications

L
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9 Natural Ventilation

@ Potentials
= Passive use of natural resources
= Saving electrical energy
= Saving on investment and
operational costs
¢ Requirements
= Suitable environmental conditions
(outer air quality, level of noise)

= Consideration of natural air flow
(wind / thermal)

= Sophisticated ventilation concept
for summer and winter

= Qualifying and coaching
of building users

© Risks
© standards and Regulations
(v Concepts & Examples

— Ny, ~— B o~
S ™y N B

Supply and exhaust
of air via windows

Exhaust of air via
main shaft

Exhaust of air via
mono shaft

© Requirement Specifications
© Performance Specifications

Correlation 113

@ Potentials

= Exhausting the buildings heat
via transverse night ventilation

= Reduction / renunciation of
mechanical ventilation

= Significant savings in costs
and energy of manufacturing
and operating

Requirements
Risks

Goal Conflicts

Concepts & Examples

Gunter Léhnert - Berlin, Germany
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Cooling Strategies 14

Q© Potentials

O Requirements
= Passive cooling

= Reduction of thermal loads due to
sunscreening and airtightness

= Fair ratio between opaque and
transparent building components

= Use of heat sinks in the building
(component activation, massive
components)

= Use of natural cold sources
(from the ground, night ventilation)

O Risks
© standards and Regulations
© Concepts & Examples

Cooling in summer

Supply and thermo-active used air passes via
exhaust air ceilings for cooling noise proof flow ducts
e s
vy ¥ 1
\ ,k ®eo_ Atium
. -
. Seep»

night ventilation

[ } = —
© Requirement Specifications
© Performance Specifications
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Goals ’ ‘ Modules

Communicate

At
<
<

O

N

o ‘
&

PLVYENAR

‘N |
é

Analysis

4 L Analysis
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Reason Impact

Problem, Task, Cause, Context, Obstacle,
Objective, Goal Background, Effect, Influence,
Conflict, Idea Statement Consequence

Interpretation Analysis Description

of typical difficulties of contextual of effects adressing
related to the design interrelations hidden qualities and different
and construction behind identified building performances
process taking into problems or conflicts as of projects will
account the particular a base to discover provide potential
reasons impacts solutions
due to the deficit related to sub-sequent and assistance
or problem. design phases. fo decision making.

sol-id-ar
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I
Context Analysis

Solution

Recommendation
Target, Guidance
Demand for Action

Documentation

of recommended
solutions in order to

solve problems

properly and to identify
interrelated follow-up
issues
triggering a new
iteration loop.
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@ Ecological Quality
= Low energy demand
= Use of renewable energies

= Low-pollutant building

() Economic Quality
= Optimized life cycle costs
=| ow operating costs

=| ong-range value retention

@) Socio-Cultural Quality
=High user comfort

= Flexibility and potential of
creating space for new uses

= | ighthouse project

@) Technical Quality

=High thermal quality of
building envelope

= Feasibility of entire deconstruction

) Process Quality
=Transparent processes
=Minimizing time and cost risks

= Continuous Quality Management

Gunter Léhnert - Berlin, Germany

Q Use / Occupancy

Q@ Mass Distribution

Q@ Building Envelope

Q© System & Construction
© Space Efficiency

Q© Flexibility

Q Sun & Glare Control

¢ Ventilation

Ensure high air quality
Ensure user acceptance
Low energy demand
Low investment and
operating costs

Low noise immissions
in common areas

Q Energy Demand & Use

Q Energy Supply
© Renewable Energies
Q© Heating & DHW

Q© Cooling Strategies

sol-id-ar
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Project Goals

@ Ventilation

= A sophisticated ventilation
concept for different load
conditions has to be developed

The high immissions level of the
street noise has to be considered

A variant comparison of
mechanical / natural / hybrid
ventilation has to be made with
regard to the project goals
(costs, energy demand, comfort)

Necessary Outputs

Energy demand as an input
value for energetic simulations
Conductor cross-section for
building planning (floor height)

Space demand for ventilation

Interdependencies

Passive cooling concepts:
Nocturnal air flush of
buildings storage mass

is necessary

Flexibility: Adjustment of flow
rates has to be possible
within individual sectors

Building use: The use of

large spaces has to be
considered as a venue place
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Development of Master and Project Matrix
for New Buildings and Refurbishment

.1: [ [
S E | podeiem Y Y ¥ V.. . A
m # 1 H 1 H
N = [ Project Project Project | Project i i Project i
=~ (O = : l : '
O = Sl Lt 2 3 A N
= 8 i A A
Q = 3 ﬁ ] ]
7)) CG # Q2 E -
@ : n — < ulmy IY
_ v
S X|o Al
S Ww|s ToKick % & Kick
§ % . N . L]
C—U O g Residential [_] 2 », Off o e Off o
o C @ 1 di =] oy B et Capusnt
C ) 8 Buildings : :%: : -
1=
M = Q [ °lzls|e al -
S 2|8 =H v \ 4
= ) | = |Urbang&[z—* o i T
6 CG o District é o [— Project Project Project e i Project : ___________ > i Project ]
7)) 2 q:) 1% '832 z [_] | Matrix 1 Matrix 2 Matrix 3 I Matrix 4 i | Matrix N ]
e Tk e e e =
O g v v

< Project Phase 1 > e Project Phase 2
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Conclusion

F PL-E-N-AR has been testet successfully in India in the frame
of aresearch programme in order to improve the building design
culture towards energy efficiency and sustainability

P PL-E-N-AR has been presented to architectural chambers in
Germany and applied at several workshops during educational
courses for architects and sustainability coordinators

B PL-E-N-AR can already be applied in real building projects
when conducted by sol-id-ar planungswerkstatt for office and
educational buildings — other categories will be developed soon

F PL-E-N-AR should be developed towards a professional
Web Application for all planners — however, Public Funding
and 50% Co-financing is an inevitable prerequisite
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3-

Thank You for
Your Patient Attention
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