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Challenges |WU

40 million homes in Germany, half of them in multi-family houses (MFH)
Thereof about one third owned by housing companies

More than 80% of MFH: central heating systems (fuels, district heating)
Heating bills: usually part of the ancillary cost paid by the tenants

Many housing companies put a lot of effort into energy refurbishment
activities, driven by the challenges of the climate crisis

» Most of them do not systematically track the applied
measures and the energy savings
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MOBASY idea

» Develop a concept for target/actual comparison and benchmarking
» Apply the concept in cooperation with housing companies
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“Energy Profile Monitoring Indicators”

Data acquisition forms:
System

Building

Specific set of query variables

Indicators: physical characteristics of a
building that have the biggest impact on

its energy performance

Can in principle be collected by on-site
inspections or by asking building owners

Similar to queries used by German
energy housing surveys 2009 and 2016

Building form

Geometrical

information:

* Living space

* Number of storeys

* Number of attached
buildings

* Heating situation
attic and basement

Insulation upgrade:

* Thickness

* Area fraction

* Year of installation

Window types:

* Number of panes
* Low-e coating

* Year of installation

Building entity DE.MOBASY.NH.0015.01

Variant Ist-Zustand

Conditioned living area 1536 'm?2
Number of dwellings 22
Number of full storeys 7

(not including cellar and attic)

(O On one side (semi-detached) "

QO On two sides (terraced)

O Not applicable / unknown

[~ Attached neighbour buildings
@ None (detached) .

Number of houses 1

Number of blocks (if applicable) 1
Construction year 1976
Year of the state displayed here 2018
Room height

(input only if < 2,30 m or > 2,70 m)

[~ Floor shape / foot print
QO Simple D
(O Standard / ordinary D G

O not applicable / unknown

[~ Attic

@ Not available (flat roof or slightly
tilted roof)

O Not heated

QO Partly heated

g 4%

O Completely heated

O Not applicable / unknown

[0 Complex geometry of roof area (e.g. dormers)

[~ Cellar / basement

QO Cellar not available

® Not heated
QO Partly heated

QO Completely heated

HEIR

(O Not applicable / unknown

[ Cellar floor and walls thermally insulated

[~ Thermal envelope (non-transparent elements)
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Reality-based physical model
including uncertainties

. Transformation
Energy Profile (estimation
Indicators methods,
empirically
determined
Living space parameters)
Number of storeys

Heating situation attic

etc.

Type of heat generator

etc.

Treatment of missing information:
» Use averages from the building stock
» Increase uncertainty = typical range

Boundary
conditions

Model input
variables

Envelope area
Roof

Walls

U-values

Windows

Floor

Efficiency of
heating system

Indoor
temperature

Air exchange
Degree days

Global radiation

etc.

Calculation values
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Investigated housing stock subsets

1376
718
822
413

3329

2 080

Group Shortcut Housing company Datasets / Apartment Houses™ Dwellings
building ~ blocks
entities
A ,BV upgraded*  Bauverein AG 53 63 156
B ,WBG upgraded“ Wohnbau GieRen 35 35 58
C  ,NHWupgraded® Nassauische Heimstatte 41 41 85
D  ,NHW original® Wohnstadt 26 26 42
Total 155 165 341
Metering scope™*
Thereof dataset.s <H+W> 85 94 196
with meter readings
<H> 82 90 176

*) “House” = a building unit with a separate entrance, staircase and/or address (street + house number)
**) Shortcuts for metering scope: <H+W> = heating and domestic hot water (DHW); <H> = only heating

1958

IWU

Living space

91 308 m?
47 041 m?
53 735 m?
27 023 m?
219 106 m?

132 667 m?
128 348 m?
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Buildings with suspiciously high or low energy
consumption: Next steps “check and fix” IWU

B Step 1: Check building data
B Step 2: Check heat billing data

B Step 3: On-site inspection of the thermal properties of building fabric
and heat supply system

B Step 4: On-site examination of the operating conditions / user behavior

Improvement of data quality

Improvement of operation conditions
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IWU

Target/actual comparison and benchmarking in housing companies

Methodology: monitoring table, energy profile indicators, reality-based physical
model, treatment of missing information, uncertainty assessment <developed>

Application to a collection of datasets of about 150 apartment blocks <done>
- Reliable physical model: expected energy consumption <yes>
- Improve data validity <yes> + Improve non-optimal operating conditions <tbd>

Perspectives:
B Extension of database / continuation on annual basis
B Energy management in housing companies (challenge: additional staff)

B Strategic portfolio management towards carbon neutral
housing stocks (refurbishment rates / tracking of
GHG emission reduction, ...)
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