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Level A: Building Inventory

-EHEPFUEI:IJEKTHEHiI:-Th E rpomagax i
Odopnatok Ao 3aREKW - IHEeHTapisaUin Gyaieenes

HazEa mickROl paam

JonvHcbKa MicbKa paga

Bazoea iHopmauia

Kaveropis Sygjeni [usans,

Hossep Hemmer Sy pimni Appeca Brescras DncpamistHe SEpISHHLTSS o Pi= ==bypomn
ppTcapos, i 7. in.]
KomMyHaneHa BnacHICTh LonuHckbka Mickka 1920
1 OowkineHui HABYANEHKA 2aKknag "3onoTa puika” Byn. C.Bangepu §, M. JonuHa rpOMagW MicTa paga AMTCAQ0K
KomMyHaneHa BnacHICTh LonuHckbka Mickka 1972
2 AowkineHWil HaBYANEHUA 3aknag "PocHHka™ Byn. Mpywescekoro,13, M. Jonusa rpoMagu micta paga OHTCagok
KomMyHaneHa BnacHICTh LonuHckbka Mickka 1987
3 OowkineHuil HABYaNEHWA saknag "Coneuko” eyn. 0.Mpuyei 4 a, m.JdonuHa rpoMagu Micta paga OWTCEOoK
KomMyHaneHa BNacHICTE LOonuHceka Mickka 1575
4 AowkineHWiA HABYANEHWA 3aknag "Sipoyka” Byn. [pywesckkoro, 25, M. [JonnHa rpoMagu MicTa paga OMTCAN0K -
KomyHanbHa BRACHICTE [onuHceka Micbka 1979
5 HaByansHO-BHXOBHUI KoMNNeks M22 Byn. leacwra, 14, M. donvda rponMagu micta paga OHTCagok
KomMyHaneHa BnacHICTh YnpaBniHHA oCBITK 1910
] OonwHceka rimpaszia e gyn. MNavoscekore 3, M. Jdonuda rpoMagu Micta Oonnncerol POA  wkona
KomMyHaneHa BNacHICTE Y¥npaeniHHA ocEiTK 1971
7 Donwacera 301U Ne4 syn. O6nickn 16, m. Qonuna rpoMagu MicTa Oonuncerol POA  wkona
KomMyHaneHa BNacHICTE Y¥npaeniHHA ocEiTK 1578
] Oonwacera 300U Ne5 Byn. [pywescskoro 24 6 M. Jdonuda rpoMagu MicTa Oonuncerol POA  wkona
KomMyHaneHa BnacHICTh YnpaBniHHA oCBITK
9 OonwHceka J0LWU Mg gyn. C.BaHgepu &, M. JonuHa rpomMagu micta OdenudcekoT POA  wkona 1930
KomyHanbHa BRACHICTE Y¥npaeniHHA oCBITH
10 OonwHcerka J0LW M7 Byn. KoTnApescekero 3, M. Jonuuia rpomMagu micta OdenudcekoT POA  wkona 1990
KomyHansHa BnacHIicTe ¥NpaeniHHA oceiTwH
11 AonuHCEEMA NPHPOOHAY0-METEMaTHYHWA NiLEH gyn. Yoprogona 6a, M. Jonuda rpomMagu micta denudcekol POA  wkona 1978
KomMyHaneHa BNacHICTE Y¥npaeniHHA ocEiTK
12 [OonuHChEA WKDNE-HTEpHAT Byn. [pywescskoro, 24, M. Jonuda rpoMagu MicTa Oonuncerol POA  wkona 1575
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Building inventory from application

418 o6yaisni / municipal buildings

~ 23 KaTteropis byaisni / building categories

Pik 3abynosu / Years of construction: 1812 — 2016
3aranbHa nnowa / area: 15 —-34.171 m?

PiyHe cnoXmBaHHA TennoBOl eHepril
annual consumption heat energy

PidyHe cnoXmBaHHA enekTpuYHoI eHepril
annual consumption electric energy
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Building inventory from application

Missing data:
Area: data from 3 buildings
Heat energy: data from 80 buildings

Electric energy: data from 17 buildings

Units:
KBT roa/pik or I'kan/pik for heat?
100.000,00
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Building inventory

Conversion / KOHBepCIsi:
1 'kan / Gecal = 1,163 KBt roa/pik / kWh
KoHBepcisa ['kan go rog/pik: po3ainutn Ha 1,163
Conversion from Gcal to kWh: divide by 1,163

Area / nnowa:
Gross base area = including construction (walls etc.)

Banosi 6a30Bi nnoLw,
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Specific consumption
lMutomMme cnoXxXuBaHHA

Energy consumption per unit > per m2 building
Time base: 1 year
Amount of energy for 1 year / surface area = kwh/m2*a

Allows comparison of buildings independent
from their size.

Comparison between buildings of the
same use / category.
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Building categories from application
KaTeropisa oyaisni

AamiHicTpatuBHi oyaisni  administration buildings 26
bibnioTteka libraries 10
Lllkona Schools 102
3ararnbHOOCBITHSA WKona secondary schools 20
Ontaunm cagok child day care facilities 133
ByanHOK KynbTypu event halls 23
JlikapHga hospitals 20
CnopTmBHa 3ana gyms 16
My3nyHa wKkona music schools 30

Energie- und
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TENNOBOI €Heprii
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ApomiHicTpaTuBHI byaisni
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Reference values

€TaroHHi 3Ha4YeHHS TeNJsIOBOI  €JfIeKTPUYHOI

[KWh/mZ2a] [kWh/mZ2a]
cepenHin 155 27
KpaLium 48 13
PO3PaxyHOK cepenHin Kpawmm cepenHin KpaLwmm

TENSIOBOI  TErsioBOI E€JIEKTPUYHOI  €NTEKTPUYHOI
HaWBULLUN 633 68 70 15
HUXKYUMN 29 29 10 10
HOMep 20 5 19 5
el L
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Reference values
eTan 0 H H i 3 H aq e H H;I Pik 3abynoBu nnii_l,rzn[:nl-;? TEMSOBOI  eNIEKTPUYHOT

Nr. - year ofcons ~ an - he -1 electric| =
. 416 1976 222m?[ 633 70
Cepe AHIN [ ave rage: 417 1976 3B m2| 429 2,530
408 1982 o958 m2| 267 18
average of the 137 1968 1.195 m2| 266 37
48 1977 804 m2| 256 40
£ . 224 1970 443 m2| 154 42
SpeCIfIC Consumptlon 257 1988 2888 m?| 113 15
) i i 360 1969 1.868 m2| 106 15
excludlng |mplau5|ble 364 1977 1529 m2| 104 29
313 2001 4107 m2| 103 28
407 1980 879 89
Val Ues 111 1917 456,5 89 18
138 1917 1.075 m? 86 32
633 — 29 > 155 kWh/m2a e w1 |
223 1900 279 m2 79 14
155 1960 1.202 m? 68 36
22 1927 1.915 m? 55 22
308 1959 1.382 m? 46 16
307 1948 1.236 m? 42 10
156 1928 791 m? 29 21
84 1961 1768 0 0
400 1984 407 30
399 1978 790 12
255 1977 227,8 6
401 1960 1404 4
398 1972
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Reference values

= 3aranbHa
eTan o H H I 3 H aq e H H;I Pik sabygoBn  nnowia [M2] TENMOBOI  eNEeKTPUYHOI
Nr. - yearofcons ~ an - he - electric
416 1976 222 m2 633 70
A . 417 1976 35 m2 429 2.530

KpaLLI,I/II/I / tarQEt value: 408 1982 958 mz 267 18
0 i 137 1968 1.195 m2 266 37
25 /0 Of the ”beSt 48 1977 804 m2 256 40
224 1970 443 mz 154 42
29 — 68 > 48 kWh/m2a 257 1988 2.888m2 113 15
360 1969 1.868 m2 106 15
364 1977 1.529 m2 104 29
313 2001 4.107 m2 103 28

407 1980 879 89
111 1917 456,5 89 18
138 1917 1.075 m2 86 32
402 1974 7253 79 7
223 1900 279 m2 79 14
155 1960 1.202 m2 68 36
22 1927 1.915 m2 55 22
308 1959 1.382 m2 46 16
307 1948 1.236 m2 42 10
156 1928 791 m2 29 21
84 1961 1768 0 0
400 1984 407 30
399 1978 790 12
255 1977 227,8 6
401 1960 1404 4

398 1972
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Administration buildings
ApomiHicTpaTuBHI byaisni

TENNOBOI €Heprii
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Administration buildings
ApomiHicTpaTuBHI byaisni
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Schools

TEnnoBol eHepril
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LLikonu
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LLikonwu

Schools
€TanoHHi 3Ha4YeHHH TEeNJsIOBOI ENEeKTPUYHOI
[KWh/mZa] [KWh/mZa]
cepenHin 132 13
KpaLinn 61 /
PO3pPaxXyHOK cepefHin KpaLmm cepeaHin Kpawmm
Tennosol TENNOBOI €eneKkKTPUYHOI eneKkTPUYHOI
HaMBULLM 153 95 37 8
HUMKYMI 15 15 5 5
HOMep 87 22 84 21

/el {
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Reference values

eTaNiIOHHI 3HaA4YeHHS

TennoBoi eHepril

eNeKTPUYHOI eHepril

heat electric energy

Kinbkictb

T T T T S
buildings

AaMmiHicTpBTUBHI Byaisni  administration buildings 155 KWh/m?2 48 kWh/m2z 27 KWh/m?2 13 kWh/m?2 26
BibnioTeka libraries 127 kWh/m? 62 KWh/m? 9 kWh/m? 6 KWh/m? 10
LUKOna Schools 132 kWh/m? 61 kWh/m? 13 kWh/m? 7 KWh/m? 102
3aranbHOOCBUTHSA LWKona secondary schools 86 KWh/m?2 44 KWh/m? 11 KWh/m?2 5 kWh/m?2 20
OunTtaunn cagok child day care facilities 163 kWh/m?2 63 kWh/m?2 29 kWh/m?2 14 kWh/m?2 133
ByanHok KynbTypmn event halls 141 KWh/m?2 72 KWh/m2 15 kWh/m2 6 kWh/m?2 23
JlikapHsa hospitals 157 kWh/m2 104 kWh/m2 33 kWh/m? 10 kWh/m?2 20
CNopTMBHA 3ana gyms 111 KWh/m?2 24 KWh/m2 12 kWh/m2 2 KWh/m?2 16
My3M14Ha LLIKONa music schools 136 kWh/m?2 58 kWh/m?2 11 KWh/m?2 3 kWh/m?2 30

l
/el {

Seite 21

Quelle:

Autor:

Energie- und
Umweltzentrum Allgau



Reference values
eTaNiIOHHI 3HaA4YeHHS

missing categories / BigCyTHI KaTeropil:

fire brigades
NOXeXHi bpuragu

public services, street maintenance
rpomMagcChbKi NoCnyru

vocational schools
NPOdECIMHO-TEXHIYHI yYynnuLla

Seite 22 Quelle: Autor:

Energie- und
Umweltzentrum Allgau



Level A: Building Inventory
Building: official name of the building
Address of the building
Category - building use including possible specific features in the use

Occupancy — is the municipality the owner
or is the building leased / rented

Status in context of refurbishment
(already refurbished, in plan for next years, etc.)

Year of construction and refurbishment(s)
Surface area in m?

Conditioned surface area in m?

Heating system

Main energy source for heat — energy carrier

pr,

Annual energy consumption for heat, electricity and water

Umweltzentrum All gau
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Portfolio Analysis

Evaluation of the energetic performance
of the building stock

To estimate the possible savings

Task: Identify the buildings that
are most relevant within the
municipal building stock

Work planning for Energy Manager

Indicates were time and budget is
Invested in the most productive way.

Seite 24 Quelle: Autor:
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Portfolio Analysis
a model from business & economics
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AHani3 noptdonio
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Level A: Portfolio Analysis

Basic Data Pre refurbishment data
reference » 5 ) » ) difference
- Heat specific heat | difference from electric specific electric
Nr. o reference value Conditioned ) ) ) from average
Building Type/Purpose . i consumption consumption | average value energy consumption
1.D. value heat| electric areain m2 (kWh/a) (KWh/m2a) heat (KWh/a) (kWh/m2a) value
energy electricity

1 Allgdu Sporthalle Sportbauten 120 30 3.688m? 434.730 MWh 118 -2% 103.030 kWh 28 -7%
2 Bauhof Bauwerk fiir techn. Zwecke 110 40 2448 m? 549.470 kWh 224 104% 36.948 kWh 15 -62%
3 Heribert-Wilhelm-Sporthalle Sportbauten 120 30 2.132m? 419.510 kWh 197 64% 70.880 kWh 33 11%
4 Eissporthalle Sportbauten 120 300 606 m? 259.110 kWh 428 256% 204.920 kWh 338 13%
5 Fachoberschule Berufsbildende Schule 80 20 3.653m? 227.090 kWh 62 -22% 28.015 kWh 8 -62%
6 Grundschule Altstadten Allgemeinbildende Schulen 105 10 2.008 m? 241.460 kWh 120 15% 12.702 kWh 6 -37%
7 Gymnasium Allgemeinbildende Schulen 105 10 13.267 m? 745.900 kWh 56 -46% 276.950 kWh 21 109%
8 Heimathaus Veranstaltungsgebaude 110 40 945 m? 110.170 kWh 117 6% 10.616 kWh 11 -72%
9 Kinderhaus Nord Kindertagesstatte 110 20 1333 m? 118.090 kWh 89 -19% 10.154 kWh 8 -62%
10 Kindergarten Std Kindertagesstatte 110 20 1513 m? 153.350 kWh 101 -8% 17.916 kWh 12 -41%
11 Musikschule und Blicherei Weiterbildungseinrichtung 90 20 1.442m? 149.740 kWh 104 15% 12.724 kWh 9 -56%
r Verwaltungsgehiude 20 20 4469 m? 428,890 kWh 96 20% 132.770 kWh 30 49%

13 Realschule Allgemeinbildende Schulen 105 10 9.575m? 2.500.000 kWh 261 149% 150.000 kWh 16 57%
14 Grundschule Berghofer Str. mit TH Allgemeinbildende Schulen 105 10 5.070m? 250.000 kWh 49 -53% 89.426 kWh 18 76%
15 Mittelschule Berghofer Str. Allgemeinbildende Schulen 105 10 8.029m? 2.580.680 kWh 321 206% 90.000 kWh 11 12%
16 GS Sonthofen Rieden Allgemeinbildende Schulen 105 10 3.444m? 750.000 kWh 218 107% 26.717 kWh 8 -22%

Realschule reference value heat: 105 kWh/m2a
specific consumption: 261 kWh/m?2a (2.500.000 kWh / 9.575 m?)
difference: 149 %
o), /
Seite 27 Quelle: Autor:



PiBeHb A: AHani3 noptdonio

Basic Data Pre refurbishment data
reference » 5 ) » ) difference
- Heat specific heat | difference from electric specific electric
Nr. o reference value Conditioned ) ) ) from average
Building Type/Purpose . i consumption consumption | average value energy consumption
1.D. value heat| electric areain m2 (kWh/a) (KWh/m2a) heat (KWh/a) (kWh/m2a) value
energy electricity

1 Allgdu Sporthalle Sportbauten 120 30 3.688m? 434.730 MWh 118 -2% 103.030 kWh 28 -7%
2 Bauhof Bauwerk fiir techn. Zwecke 110 40 2448 m? 549.470 kWh 224 104% 36.948 kWh 15 -62%
3 Heribert-Wilhelm-Sporthalle Sportbauten 120 30 2.132m? 419.510 kWh 197 64% 70.880 kWh 33 11%
4 Eissporthalle Sportbauten 120 300 606 m? 259.110 kWh 428 256% 204.920 kWh 338 13%
5 Fachoberschule Berufsbildende Schule 80 20 3.653m? 227.090 kWh 62 -22% 28.015 kWh 8 -62%
6 Grundschule Altstadten Allgemeinbildende Schulen 105 10 2.008 m? 241.460 kWh 120 15% 12.702 kWh 6 -37%
7 Gymnasium Allgemeinbildende Schulen 105 10 13.267 m? 745.900 kWh 56 -46% 276.950 kWh 21 109%
8 Heimathaus Veranstaltungsgebaude 110 40 945 m? 110.170 kWh 117 6% 10.616 kWh 11 -72%
9 Kinderhaus Nord Kindertagesstatte 110 20 1333 m? 118.090 kWh 89 -19% 10.154 kWh 8 -62%
10 Kindergarten Std Kindertagesstatte 110 20 1513 m? 153.350 kWh 101 -8% 17.916 kWh 12 -41%
11 Musikschule und Blicherei Weiterbildungseinrichtung 90 20 1.442m? 149.740 kWh 104 15% 12.724 kWh 9 -56%
r Verwaltungsgehiude 20 20 4469 m? 428,890 kWh 96 20% 132.770 kWh 30 49%

13 Realschule Allgemeinbildende Schulen 105 10 9.575m? 2.500.000 kWh 261 149% 150.000 kWh 16 57%
14 Grundschule Berghofer Str. mit TH Allgemeinbildende Schulen 105 10 5.070m? 250.000 kWh 49 -53% 89.426 kWh 18 76%
15 Mittelschule Berghofer Str. Allgemeinbildende Schulen 105 10 8.029m? 2.580.680 kWh 321 206% 90.000 kWh 11 12%
16 GS Sonthofen Rieden Allgemeinbildende Schulen 105 10 3.444m? 750.000 kWh 218 107% 26.717 kWh 8 -22%

CepenHs Wwkona pedepeHTHe 3Ha4YeHHs, Tenno: 105 kBT-rog./m2pik
nnMToMe cnoXxmBaHHaA: 261 kBT-rog./m2pik (2.500.000 kBt-roa. / 9.575 m?)
PI3HULSA: 149 %

o7cl, /
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Level A: Portfolio Analysis
PORTFOLIO-ANALYSIS
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PiBeHb A: AHani3 nopTdonio
PORTFOLIO-ANALYSIS
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Level A: Portfolio Analysis

Excla..waadin Marks

Electric Energy

LAl

Energy for heating

Good G| ys

Co st cows

>
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PiBeHb A: AHani3 noptdonio

EnekTpoeHepria
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Level A: Portfolio Analysis

Growth potential

Stars

Market share

Workflow:

Seite 33

Bad Guys

Gather relevant data

Calculate specific energy consumption
annual consumption / floor space = kWh/mz2a

Compare with buildings of the same category
Calculate the deviation [%0]

Visualize

Quelle: Autor:
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Daily or Monthly meter readings?

PRO Daily meter readings:
Load profile
Control of caretaker

CONTRA Daily meter readings:
High amount of data must be collected and analysed
properly
meter readings each day at the same time
necessary (Saturday and Sunday?)

Energie- und
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Daily or Monthly meter readings?

CONTRA Daily meter readings:
Additional job for the caretaker
Climate correction?

Compare daily data with:
Day before?
Week before?
Month before?
Mondays with Mondays?

Dates with Dates?

Seite 35 Quelle: Autor:
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Daily or Monthly meter readings?

PRO Monthly meter readings:

Seite 36

Can be done easily with Excel
Less data — easier to check and to detect errors
Climate correction

Comparison is clear and easy (month — month)

Energie- und
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Noch Fragen?

Felix Geyer
Telefon 0831 960286-50
sambale@eza-allgaeu.de

Energie- und Umweltzentrum Allgau
87435 Kempten (Allgau)
Telefon 0831 960286-10

www.eza-allgaeu.de
info@eza-allgaeu.de

)

o/cl, [

\

Energie- und
Umweltzentrum Allgau



