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Climate neutrality in the building sector of universities:

Potentials and success factors

4 Projects

1. Masterplan Campus 2020

2. Energy Cost Budgets

3. Re-Commissioning

4. The Digital Building Performance Test Bench
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Climate neutrality in the building sector of universities:

Potentials and success factors

facts and figures 
TU Braunschweig

6 faculties

120 institutes

3.500 employees

18.500 students

201 buildings (incl. new development)

400.000 m² net area (NGF)

energy consumption 

heat: 106 kWh/m²NGF a (42,5 GWh/a)

electricity: 87 kWh/m²NGF a (35 GWh/a)

energy costs: ca. 11 Mio. ú/a
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Climate neutrality in the building sector of universities:

Potentials and success factors

04 I 2012 09 I 2015 2018 2020

1.Phase 2.Phase

Masterplan Realisation Monitoring

2050

Objectives

ÅCreate scenarios for the optimization of campus 

building stock as an urban quarter

ÅDoubling of the climate protection goals of the 

Federal Republic of Germany to 2020:

40% less primary energy consumption

Åperiod 1 : masterplan - concept and costs
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Climate neutrality in the building sector of universities:
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Climate neutrality in the building sector of universities:
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habitation and 
residence

4%

office work
29%

research and 
experiments

42%

storage, etc.
2%

education, etc
18%

other effective 
area
4%

technical area
1%

campus area split in use group (DIN 277-2)
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Climate neutrality in the building sector of universities:

Potentials and success factors

Altgebäude (old main building) TU Hochhaus ĂScheibeñ (high-rise) Informatikzentrum NIZ (IT center)Audimax (lecture hall)

Energy consumption: collection of data

Á Building stock analysis (area, use, structure, building services engineering)

Á Central energy management system as the overall energy accounting system

Á Metering and measuring installations (> 500 measuring points, collecting 15-min.-

consumption)

Á Comprehensive building-specific, high-resolution data for heat, electricity and water

Á Central Building services management system
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Climate neutrality in the building sector of universities:

Potentials and success factors

building envelope

modernizing insulation of bulidings

EnEV 2009

investment: 120 Mio. ú (300 ú/mĮNGF)

cost savings: 1,6 Mio. ú/a

primary energy: - 9 %

building services

optimizing operations 

ventilation systems

investment : 4 Mio. ú

cost savings : 1,2 Mio. ú/a

primary energy : - 16 %

Results of different single measures for existing buildings 

technical equipment

fridge(-freezer)

replacement of older devices

investment : 1 Mio. ú

cost savings : 165.000 ú/a

primary energy : - 3 %
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Climate neutrality in the building sector of universities:

Potentials and success factors

laboratories

investment: 1,22 Mio. ú 

19,30 ú/mĮlaboratory area

cost savings: 330.000 ú/a

primary energy: -5 %

offices

investment: 799.000 ú 

13,20 ú/mĮoffices area

cost savings: 100.000 ú/a

primary energy: -1 %

hall ways / corridors

investment: 550.000 ú 

6,60 ú/mĮtraffic area

cost savings: 135.000 ú/a

primary energy: -2 %

measures lighting
replacement of fluorescent lamps by LED-lamps
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Energy Cost Budgets

16.02.2015
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2009 2010 2011 2012 2013 2014 2015 2016

Energiebudget seit 2009

Energy Cost Budgets

Energy cost are growingïstate budget is not
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Energy cost

Strom: + 32%

FW: +17%

Energy Cost Budgets
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Energy Cost Budgets
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Institut A

(200 m²)

Institut B (100 m²)

Budget 2014 ï Cost 2014 = Payment 2014

Energy Cost Budgets
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Energy Cost Budgets

Institut

Institut A

Institut BInstitut

Verwaltung

HVP

Hochschul-

controlling

Gebäude-

management

Fakultäten

Präsidium

Energiekosten-

budgetierung

Energieberater/-innen

Energienutzungskoordinator/-innen

Institute / F&E 
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Re-Commissioning

16.02.2015

This project was funded by the European Union, represented by EACI and IEE, auf Basis von Grant agreement No. IEE/10/328/SI2.589423.
The Summary Reportw as funded by the Forschungsinitiative Zukunft Bau of Bundesinstitutes für Bau-, Stadt- und Raumforschung gefördert. (II 3-F20-11-1-022 / SWDï10.08.18.7-12.40)

braunschweig
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Refurbishment of central air duct silencer

Currently cross-sectional area to small.

Installation of a larger silencer and reducing pressure loss and fan speed

Low-cost measure

Invest: 3.500 ú

Saving electrical energy: 15.500 kWh/a

Cost savings: 2.500 ú/a

Implementation: Oct. 2012

Amortization: 1,4 years

Artificial lighting underneath shed roof

Currently non-stop operation during opening hours.

Installation of a daylight sensor. 

Necessary structure is already given.

Low-cost measure

Invest: 900 ú

Saving electrical energy: 7.650 kWh/a

Cost savings: 1.200 ú/a

Implementation: Oct. 2012

Amortization: 0,7 years

Measures implemented in the Library

Measures
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LED Replacements ground floor

Replacing 226 of the conventional neon tubes with LED tubes. Reduction of load from 15,2 kW to 5,7 

kW

Low-cost measure

Invest: 8.200 ú

Saving electrical energy: 60.600 kWh/a

Cost savings: 9.660 ú/a

Implementation: Aug. 2012

Amortization: 0,8 years

Book transport belt

Book transport belt:11 kW total. Currently non-stop operation during opening hours.

Re-Activation of automated operation: when in need of transporting a book, 

employees push a button to start the belt to run for 1,5 minutes.

Low-cost measure

Invest: 1.000 ú

Saving electrical energy: 33.000 kWh/a

Cost savings: 5.250 ú/a

Implementation: Sep. 2012

Amortization: 0,2 years

Measures

Measures implemented in the Library
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Re-Co Umsetzungsmaßnahmen in der Bibliothek
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Buildings are complex technical systems ï
Design, Construction and Operation are increasingly difficult. 

Risks for the technical and economic performance are growing.

Innovative technical Components and Systems provide enormous 
amounts of data.

12.05.2016 www.synavision.de 24

Challenge: 
Quality and Data



Digital Building Performance Test Bench

Áuses this data for quality management in buildings.

ÁIs the first software for the specification and automated testing 
of building and system performance

ÁWorks as a powerful web -based platform.
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synavision: 
Digital Building Performance 
Test Bench
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How performance gets lost: Complexity in projects

Energy Design: Conceptual Ideas 

3D-Hardware -Planing: complexity explodes

Textual(!) explanation of how it should work

Building Management: What was the design idea?
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The Challenge

ÅHow do we do quality management for

Å10 buildings
Å100 buildings
Å1000 buildings
Åé?

Ą Increase productivity !
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System

State Space

Operation State

Operation Rule
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synavision testing methodology
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Specification

System

State Space
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synavision testing methodology

OK (valid)

Not Ok (no valid)

Not in operation

e.g.

State ñHeatingò

Stage ñCoolingò
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synavision testing methodology

OK (valid)

Not Ok (no valid)

Not in operation

e.g.

State ñHeatingò

Stage ñCoolingò

Performance Quality: 

Percentage of valid values 

within testing period
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The digital building performance test bench

1. We specify system functions 2. We analyze BMS data

3. You get your Performance -Check
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The building performance test bench

We have diagnostics for cars é

synavision brings diagnostics to buildings!


