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I. Project Idea & Objectives
[I. Common Typology Structure

[1l. Outcome / Results

* IWU - Institute for Housing and Environment TABULA

founded 1971, tasks:

» research, in interdisciplinary cooperation,
present forms of housing and living conditions;

» contribute to improving the housing conditions
of socially weaker groups;

» investigate possibilities of minimized, efficient
and environmentally and socially acceptable
energy use.

40 staff members:

* building engineers

» mechanical engineers
* architects

* economists

l\m\\ &

I Ny * social scientists
| l K\‘\ \\\\\\\_. « physicists
S ELAN\ Ty « ecologists

LIWU-Haus*: office building from the 1960s P H
refurbished by use of passive house components JU”StS




Project Partners

WU Institut Wohnen und Umwelt/ Institute for Housing and Environment (= Germany
NOA National Observatory of Athens = Greece
ZRMK Building and Civil Engineering Insitute ZRMK ] Slovenia
POLITO Poliecnico di Torino - Department of Energetics I taly
ADEME Agence de IEnvironnement et de la Mairise de I'Energie / French Energy and Environment Agent, France
Energy Action  Energy Action Limited ED Ireland
VITO Flemish Instute of Technological Research B0 Belgium
NAPE Narodowa Agencja Poszanowania Energii SA / National Energy Conservation Agency L Poland
AEA Austrian Energy Agency — Austria
SOFENA SOFIA ENERGY AGENCY =1 Bulgaria
MDH Malardalens univeristy E=  Sweden
STU-K STU-K - Czech Rep.
SBi Danish Building Research Insitute H- Denmark

Associated Partners
IVE Instituto Valenciano de la Edificacion (IVE) = Spain
Univ. Belgrade Univerzitetu Beogradu - Arhitektonski fakultet/ University of Belgrade - Faculty of Architecture sl Serbia

Contact TABULA co-ordinator: Tobias Loga, IWU / Germany: t.loga@iwu.de

Website www.building-typology.eu

Twu 3

|. Project Idea & Objectives

Challenge: ,,Energy Efficient Building Stock*

assessments and decisions

on European, national, regional level
(governments, municipalities, public funds,
housing companies, associations ...)

models of the
building portfolio

showcase ex post
& forecast evaluation
design + adjust

impact of policies and measures, refurbishment strategies,
legal requirements, funding, ... / achieved refurbishment rates,

energy savings, economical consequences, ...
* WU a




TABULA idea: Typology Approach for Building TABULA

Stock Energy Assessment
") examplary model building:
image of a distinct real building

(geometry, construction elements)
= showcase / demonstration

(energy advice, design of political
instruments) S | & :

= refurbishment strategies
(overall impact of
political instruments)

Strategic Objective:

National Building Typologies

»wu = bublic data source for bottom-up models s
Main Project Objectives TABULA
» Elaboration of national building typologies on the basis of a harmonised

concept.

» Applications on national level for showcasing and (if possible) for building
stock modelling.

» Comparison of the building features, refurbishment measures and
energy performance indicators between countries.

Project Steps

» Collect information about already existing building typologies (structure,
application fields).

» Develop a common structure for building typologies.

» Fill the structure with data for each participating country
and use it in specific national applications (typology brochure).

» Determine and update statistics for buildings and systems.
» Implement a webtool for show-case calculations and use it for

dissemination purposes.
WU 6




Il. Common Typology Structure

» Building Type Matrix
> TABULA Reference Calculation Procedure

» Common Database
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Key Element: The Building Type Matrix TABULA

4 building size o
- @ average buildings
datasets

@ classification grid

i

i

R L

(individual number)

® statistics / frequencies

Statistic $-1.1: Frequency of building types of the national building stock

construction year classes

Excluded isted buildings and buidings without  Included heated business area. Excluded listed

hesting instalsion buidings and buiings wihout hesting nstalston
Single-famiy Terace houses|  Apariment  Single-famly Terace houses  Apariment

houses Blocks Blocks

For 1850 35003 632 70 raisos  aere e

. 1851 - 1930 7692 21873 W2 706073 3297158 25458577

9 examp'e bu||d|ng 1931 - 1950 134001 14204 16650 16793524 1683409 14890413
1951 - 1960 108298 15608 S5 13sis0sd 2176005 8011232

H 19611972 273139 31.965 6594 39.052.489 4.649.885 14.264.179
picture + envelope data to73- 1978 LT a1t mesemn  aeksy  d4swsser

of an ex|St|ng bu”dlng 1979-1998 127.005 81,801 8647 18215274 12932598 7.957.695

1883 2005 153 24095 a3 Te0e7er  4di7sis 3839

Eter 2007 31525 13531 e T30dsd 21298 262038

ol Taaen en 67089 176692543 35363578 82400482
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TABULA Reference Calculation Procedure TAB‘M

Energy need for heating

Standard reference calculation - based on: EN ISO 13790 / seasonal method;
standard boundary conditions + relevant national climate data

Energy performance of the supply system

Standard reference calculation - based on: EN ISO 15316 / level B (tabled values); tabled
values for heat generation, storage, distribution and auxiliary energy - each for space heating
and domestic hot water; determined for each country by use of the relevant national EPC
methods

Assessment of energywares
Determination of primary energy demand, carbon dioxide emissions, energy costs

Calibration to the typical level of measured consumption
=> two energy performance indicators:

1. standard reference values (for standardised comparison)

2. adapted values (for realistic assessment of heating costs, energy savings, ...)

* WU 9
Building Database: Two-Track Approach TABULA
National Definition Common Definition

sub-typology
construction

- elements
. =
national ‘c‘Ec ool
= sub-typology
typology = supply systems
data 2]
&

datasets of
typical buildings

\ \

calculation calculation
procedure procedure

\ \

Each TABULA project partner provides and maintains the necessary

transformation from one to the other structure for his country.
TIwu 10




[1l. Outcome / Results

Y

TABULA Synthesis Report (June 2010):

"Use of Building Typologies for Energy Performance Assessment of
National Building Stocks. Existent Experiences in European Countries and
Common Approach" in English language (published)

» National Scientific Reports
in English language (in process)

» National Typology Brochures
in national languages (partly published)

» further reports dealing with special topics: data collection, national energy
balances, non-residential buildings (in process)

» Publication of national typologies
by TABULA website + webtool

for each country: classification scheme, datasets, measures, energy

« wosavings, frequencies "

Online Publication — www.building-typology.eu

Typology Approach ‘mBULA
for Building Stock Energy Assessment ‘

supported by« [N TRGL 2 g FMENCT Country Pag es:
hiain Menu Home
w— 1. Building Type Matrix
0 Existent ?DHEP fs in Furopean Welcome at TABULA
o ﬁvgmu 1y Stnichre = 2 TypOIOQy BrOChure
: ﬁ’n‘;ﬁ +++ NEWS +++ November 2011: National Building Typolog 3. Statistical Tables

0 |[EE Project TABULA
© Internal Area

© Imprint National Building Typologies TABULA WebTool
o Contact

Starting from the common TABULA cancept the proje .1 partners «

residential building stock oftheir countries. The tyaal Jies consista RS -

i

Mational Contact Points

© a classification conceptfor existing reside ial buildings aco RLAL
© a sat of example buildings which repre= -nt specific building 1

= S = 0] 0 o typical energy consumption values fo ihe example huildings,
— © showease calculations of the pose Jle energy savings,
i e = - © statistical data for buildings and supply systems:
b IR
This Infarmation is available ir e following form
Internal Menu o Country Pages

These webpages are ghing an overvie: or the ypology
respective languages
o [ntemnal Parner Seclion -
Overview > TABULA WebTool
This web based 100l pravides access 1o the respective bu
oAl values of the energy consumption.

© Communication & Dissemination

Mo

T Iwu -




National Building Type Matrices TABULA
R T = e

national generic
S (Slovenija) - 1945 (Tipitna)

at — Austria
be — Belgium
cz — Czech Rep.

de — Germany

national 1046 . 1970 generic

(Slovenija) . (Tipitna)
T dk — Denmark
SLN.SFH.02.Gen SLN.TH.02.Gen SLN.MFH.02.Gen SI.N.AE.OZ.GFn
5 es — Spain
national generic o
(Sloverija) 19711980 (ripitng) fr — France
SLN.SFH.03.Gen ~ SLN.TH.03.Gen LN.MFH.03.Gen  SLNAB.03.Gen ar — Greece

i

'3 fehe ic - Ireland
(Slovenija) (Tipitna) A1 = i
— | it —Italy

SLN.SFH.04.Gen SL.N.TH.04.Gen SL.N.MFH.04.Gen SL.N.AB.04.Gen

‘—__—

pl — Poland
| .
Sovenie] 20022008 (RUEL rs — Serbia
se — Sweden
si — Slovenia

13

1 (slovenija) (Tipitna)

National Typology Brochures TABULA

» classification of the national building stock / display of the
building type matrix

» frequencies of the building types
» typical energy consumption values of exemplary buildings

> effect of refurbishment measures:
level “standard” and “advanced”

» building display sheets: existing state + 2 refurbishment
packages

written in the language of the respective country.

Wy 14




National Typology Brochures — Building Display Sheets

Example
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National Typology Brochures — Building Display Sheets
Further Examples

Austria

Belgium

Wy

16




Statistical Tables — Systematics

TABULA

Statistical

Table Item

S-1.1 Frequency of building types of the national building stock

S-1.2.1 Percentage of thermally refurbished envelope areas

S-1.2.2 Information on insulation level and window types

S-2.1 Centralisation of the heat supply (for space heating)

S-2.2 Heat distribution and storage of space heating systems

S-2.3 Heat generation of space heating systems

S-2.4 Heat distribution and storage of domestic hot water systems

S-2.5 Heat generation of domestic hot water systems

S-2.6 Solar thermal systems

S-2.7 Ventilation systems

S-2.8 Air-conditioning systems

S-2.9 Control of central heating systems

]
Iwu 17
R . Statistic S-1.2.1: Percentage of thermally refurbished envelope areas
Statistical Tables — Example | ... mmummem
Percentage of modemised element area
G erman y (with improved thermal protection)
Building classes SFH | il MFH| hiFH |
[Statistic S-1.1: Frequency of building types of the national building stock until 1978 1979-1994 until 1978 1975
walls 20% % 26%
construction SFH H MFH B sum i roofs [ upper floor ceilings 4aT% 24% 48%
year class number of buildings {1000} basement/ cellar ceiling 10% 3% 11%
1] .85 370 50 420 windows* 5% 1% 44t
2| 1860...1918 1040 350 360 10 1780
3 1919...1948 1280 E} 460 10 2550 moderisation of buildings erected afler 1995 (SFH il and MFH 1) neglected
4 19491957 920 480 290 a0 1220
5 1558, 1968 1san &7 =0 &0 2560 *percentage of thermal protection lasing twindow installation afler 1995)
£ 1965.. 1578 1470 E50 20 a0 2520
7 19791583 750 i) 160 0 1320
8 1984, 1504 1040 5401 210 40 1830 - . . . .
9 1995 .. 7001 1080 S0 00 1780 Statistic S-1.2.2: Information on insulation level and window types
10| e002.. 730 200 70 1160
sumh 10320 4670 270 260 18040 $-1.2.2.1: Insulation thicknesses of refurbished Elements
fraction 7% 6% 15% 1% 100%
construction SFH ™ MFH Al sum i
year class number of dwellings (1000) numbers related to modemised elements
510 170 a0 fverage values of insulation layer thickness
1370 470 1450 180 3510 walls 8,7 cm
LD ol L&D 2 SES roofs / upper floor ceilings 12,8 om
12400 570 2000 5700
2150 770 2800 1450 Statistic $-2.3: Heat generation of space heating systems
130 76D 1500 2480
940 400 990 570
1230 a0 1060 1290 LSatizenS oy Pes
1250 540 1600
880 0 510 percentages related to: dwellings in all residertial buildings ofthe classes SFH 1- MFH Il
Lz 2 iy EELy ¥ Heat Generatars for Space Heating SFH MFH
Fraction 34% 14% 6% 17% 1
SFHI SFHII SFHII MFH I MFH I MFH I
construction SFH ™ MFH AB suml | Gemerators |Eneray G
year class living space {million m=) CENC VIS | T CHITLEY
) 51 13 District Heating
2z 1860 ... 1918 155 43 112 puj District Heating 14% 2,3% 36% 120% 222% 11,8
3| 1919..1948 173 91 13t L7 Building { Apartment Heating
4| 1949...1957 127 57 131 3t Systerns
g iggg i;?g éﬂ ;g is; 12: Boilers Gas 438%  481% 064%| 525% 619% 719
EAT I 111 e o E Qil 394%  406% 187%| 256%| 127% 5.2
8 1994, 1994 148 66 T B4 Biomass 41% 30%  29%  23%  05% 32
9 1995 ..2001 152 62 19 Coal 0,3% 0,0% 0,0%, 01% 0,0% 0,0
| 20 oo 1:;; 52; mgi 0 Heat Pump Eletricity 0% 7% BA%|  13%  00% 1.4
sum
fraction 434 16% 299, 1% 1 cas G| Gme| 06| G066 G0
Eere e & o Sl A oum | CHPENginge  |Gas 00%  00%  00% 0%  00% 03
year class TABULA reference area (million m2) direct electric Electricity 0,0% 0,0% 0,0% 00% 0,0% 0,0
1] .18 14 Raom Heating Systems
ET e =) i . m




Additional Activity (5 Partners): Energy Balance of TABULA
the National Residential Building Stock

Example Germany

Calculated energy consumption of the German residential building stock
(2009) for space heating and hot water (model calculations)

= b | | S SFHI | SPHW | WAl | Wedn | MPHW | total
» energy balance METEr TorspacE eing (10 KWy

Cal C u | ati o n district heating » 15,1 R 28
gas 10 2 1 73, 1 2495
oil 9t 1 36, 164
biomass 32 X X 7. X ) 49
- . coal [1] 3
» comparison to [T : : - s : E —
total 250, 52,: 28,1 137, 31, 12, 512,4
1 final energy for hot water (10° KWh/:
national energy 3 3
. . gas 18, ] 1 48,
statistics EI— 14 =,
coal 0, I
~ . electricity 5, X ), X K ) 11
» calculation of energy [ow E Y] B, B
. . [total final energy consumption for space heating and hot water (10° kWh/a)
33
saving potentials T T E— E— —
0il 11 2 A 8] 1900
biomass 33 X . X K 7| 52,
coal ¥ 0} 3
electricity 13, X , | g 7| 28,
|tu_(a\ 290,11 634] 36,7] 161,0 37,9| 16,3 605,4
Comparison of model results with national energy statistics
(mean values 2005 — 2009
[National Energy Balance
[Energy C: 10° kwh)
[National Statistics average 2005-2009 [ TABULA model deviation related to:
Energy Consumption of households) (first test) single value [ total value
[district heating a3 34 T
O 272 298 2!
|oit 171 190 1
biomass 59 53 -
| 11 3
|electricity* 34 28 K
" Iwu |Summe 590 605 16
*electricity for heating and hot water (estimations)

WebTool: Building Types and Exemplary Buildings TABULA

abula WebTool - Mosilla Firefox -ioix|
| [153 webtosl g typology.eufucbeonitabus hinizc=sl ]
| =0 == EETEE Selected Builiing
Conruction | Addonsl SFH ™ weH a8
E
o et Generic q -
WebTool 52 (el Denmar) tes0 (Standrd) TERL [' Building Size Class:
= e ™
v Tyes DKMSFH.O1.Gen DRMNTHO1Gen DK.N.AB.O1.Gen Construction Period:
g Types 131,153
e T | | oo uormes
st Ty T TS i
(tel Denmer) (Stancere) L
ol Heat Supply System:
G oer, ok, D storage: ol
okMsmozc:n | DkNTHO2 SN DKNAR0Z G o0 o
.
ol Generc
52 epenmany 10 (gtanaan Display chart
= [eneray neectforhesting | v
DKNSFHOIG:  DKNTHO3.Gen OKNAB.03.Gen eneray need for heating
i/ (o)1
I j— 7 -
DKMSFHOAG | DKNTHOSG DKNAR 4G
A Varants B
~ Comparison nd .
ol Generc
= 1881 1572 il
~ = | o
A Calcutation Details n
DKMSFHOSGn | DKNTHESG OkNAB.0S.Gan o
auting ~ o
O TH 0o s 1 i H
[ ] Generc S
Heating Sytem ol |
TS0 DKMSFHOBG | DKNTHGEG DkNAR 08 Gen
Hot ot aysam: — £
0 Gae.8_NC_CT. 0400 o et Generc R
Vertiston System L [= 9] tomatic
) Comry | e | Crans -Oeyindcators: | Dty Py nsry on pages Ve hesessmert o EnrgyCams: | vt .
Dunrarc £ 2t s
e g
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Exemplary Heat Supply Systems

) Tabula WebTool - Mazi

Etodl buidng himle=de "
Supply System Type Heating ystem Domestic Hot ater System Selected Builing
TABULA 3l
4
gastusled oantral hotwater
WebTool sz cantral hesting spstem, system, eather poor efficiancy:
» (o “:mma‘ heating, rather poor efficiency (low heat generation sombined with
- [D:‘ZI’“ o o ) temperature boiler, poar heating system (low temperature Buicing Size Class:
ypes a ineulation of pipes) baile, pootly il sted et
uiding Typas dreulatian Too
Building Typ: " Construction Perioct
System Types 4581988
| Refererce Floor Area:
all artral heting + 7 z
et teci ot hocarsannoararae| S12307 m
ot sty R gy s neate Heat Suy Sysen;
(mult urit housing) P e oil cantral heating
dacentral electic hotwatar,
poor efciency (mult-unit
RefLrbish mank Package 1 - "Standsed Meszurast Display chart:
eied sl ot anewsbls primary ensigy|
ail cantial heating e e ey nead for heating
- e, bigh tficieney: haat E
(muliunit housingy: effciency Coondensing boiler enertion sombined with Lotat oimvens s
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A varerts

“ Comparison

~ Data
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Buldng.
DENIF B s Bl

Hesting Syt
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Refurbishmert Package 2 - "Advansed Measures"
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F e Sollr. 9003 esiaton o ppes
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TABULA
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Tabula WebTaol - Mogzilla Firefox =101 x|
btool.buid ’ htmf .‘.]

Thermal Envelops Heat Supply Systera Gelacted Building

1 ngum Faof Wl indow Floar Heating System Serfaion System OHN Systern

[ ?@

WebTeol . l S =
{ Suilding Size Clas
~ Types ) a
U= 1 usis U=24 U= 16 =
 Vaiiants E E x ¢ un=308 w802 Construstion Peiod
Ky Wit Wik WKy »
Sxisting state 1821..1948
Usual Refurbishment Enéray Bilnce BUilding Enetgy Balsnce System Reference Floor Area
2
dvanced Refurbishment Energy need for heating 289.9 KUR/(mez) L

~ Comp

~ Data

 Caleulation Details

s

Heamy S
28,50 E ke Beni

HotiiEr Sk,
28,57 ke Ben)

extiatn Sy

Primary energy demand 9856 KWh/(mea)

=
1oo0]
0|
P =)
- 00 u cpace
- o Feana
foo a ca
H mtresmizion | 2
Y losses ioor Pl
H W tronamiggion =001
£ o locees i - pr—
& w fransmission 00
§es lozzes wall biomass
5 =0 =
H  raramissin |
e loseesrock 0 asrict
et
W vontiaiion =
= Iozzer 200 - Fossil
e
. — = —
et ey
w00 | = oerou
= e miorn o g
ble 5ol . =
o r— [ a—————————t
e cams e s heat load. ol = “enimarp energs For hot water
Sttt ctnston, on smies Stovtordcatssen, ot 3831ea
conn: wenme: | cnar e
e BT =i
e o s

Heat Supply System:

Display chart

non-renewable primary ene

non-renswable ansray
demand for heating and
Eomastic hat ntar
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-
b
b
.

1] Automatie

L]
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Data Overview for the selected Building

) Tabula WebTool - Mozilla Firefox

=loix|

beool bulding-typology. hrze=ck. 5 ]
Existing state Paokage 1 Paokage2 (2l s
n.gum Usus Neasures Bevansed Messures
T e e e wom
Roafing tiles, bittens rafters | inzulate oavity between rafters 160 pm | insulate oty between rafters
WebTool  fignopor or herakit | (incresse the height of purlin section | 12 om + 3dd 10 cm insulation
construction | stfecha ? palenjeh takek < zolaci | if necessary], leaue 20 rom vendilaied | Iayer abous the rafters
= j Lignapor nebo Heraklt a3 oz 12 om izolace  min Building Size Class:
Ypes urbizhm wiiken mezi kokeve:+10 om alanty pon
~ vaiants " © Construction Fefiod
Roaf
~ Comparison o 10211896
AT cailing Reference Floor Area
2007 m*
Buiking Data " [ 1 AR Heat Supply Syst
jcture ﬂ 22t Supply System:
system 0ats P A AN
Unalue 125 Wim ) 0.26 Wign Ky 047 Wign Ky Display chart
surtace area @A2m sam sam narerengnabe prmary en|
concrate ceiling insulate cavity betwesn rafters 160 ram | insulste cauity bebusen rafters non-rensuable eneray
typect | Betonovy strap s trimedky monolt s | (increase the height of purlin section | 12 om + add 10 om insulation derand 1or heating an
construction tenkou vrstuou izolace if necessary), lesve 20 mm ventilated | Iayer sbaovethe rafters domeztic hat nater
] @ wlpdeni 12 am izolase 2 min I )
viodeni 160 mm elace 2 min. vidken, | ylsken medi rokves!0 sm Rolants
messure vyt pifea kroiei, o thoba, 23chovat
vitranou mazeny 20 mm
Roaf
top
calling
~ Caloulation Details sicture i i
suing
ENE ez G Bt
Heamg Sk Unvalue 1.38 Wm0 .28 Wm0 017 Wi
e surtace ares s ssme ssme
o masonry solid bricks 450 mm 2dd 10 om of insulation + plaster 2dd 16 om of insuiation + =
Hotliaer St 22d 2 pinjch oihel palenich (eMternal inguisted render system) | plaster (aiternal insulatad o F
£2.5_0P E_Shasge Dennl wmffﬁ“” wnijéi kortaktri zatepleni = 10 em 2
fasadniha palystyrenu nebe minerdiniho | ¥niE kortakiri zatepler = 16 om FE ]
ueate S measure vikna fasiitopolytyana o ER
Ceurn b | chat i Flautomatis
Foiunors m T wene . st i g + B
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Online Calculation Sheets

Tabula WebTool - Moz

=loix|

btool.buikding-typok

5

TABULA

WebTool

~ Types
~ Variants

~ Comparisen

~ Data

¥ Caleulation Details
vt Insulation (FOF)
V. Building (POF)
vt System (FOF)
\rg. Insulation (POF)
varz. Buiking (POF)
\ird. System (POF)
\ars. nsulation (POF)
\ard. Building (POF)
\ars. System (FOF)
pen Expert \ersion
Settings

s

Heamy S
28,50 E ke Beni

HotiiEr Sk,
28,57 ke Ben)

Uexttn St

courns
ceeen
7 Wy e

e I AEIF B0 858

Selectad Building:

Energy Balance Calculation

Building Performance

Standard Referance Colculation - bazed on EN 150 13730 [ s=azenel method

Building Size Class

=FH
Construstion Period
1921..1895
Reference Floor Area:
8007 m*

Heat Supply System:

Display chart
non-renewable primary enc

non-renswable ansray
for heating and

2110 hat nater

Triwh/(m®s)]

demand
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Euisting Shate
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Fooez x x
T a0 |« 12 x| 1w 1
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au, s Hoa
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Résumé: Outcome and Benefit of the TABULA

TABULA Building Typology Concept

» agreed systematics for energy related classification of
national residential building stocks

» set of example buildings including datasets
-> showcase calculations (consumer counselling,
consequences of political instruments, ...)

» common data structure + calculation procedure
- simplified exchange of information, cross country
comparisons, ...

» set of average buildings + related statistics
—> basis for building stock models (saving potentials,
scenarios, impact of policies and measures, ...)
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