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Energy management in
the city council of Frankfurt

Dipl.-Ing. Mathias Linder
head of energy management department
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Energy management in Frankfurt, sheet 2

* Reduction of energy consumption u it'i';l 2050 by 50 % compared to 1990
wable sources until 2050

* Full coverage of energy needs from f:

(half in C|ty area, half in region)
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FRANKFURT AM MAIN

Office of Construction and Real Estate
Solmsstrake 27-27

60486 Frankfurt
energiemanagement.stadt-frankfurt.de
energiemanagement@stadt-frankiurt.de

Energy management in Frankfurt, sheet 3

Energy Management Department in Frankfurt

25.65 Li - Mathias Linder

Department management

Basic development

Phone: 069-212-30652, room: 04.C3.119
mathias.linder@stadt-frankfurt.de

25.65
Project assistant

Data collection
Phone: 069-212-36400, room 04.C3.145

energiecontrolling.amt25@stadt-frankfurt.de

25.65.1 Energy controlling

25.65.2 Optimization of operation

25.65.3 Investive measures

25.65.1 J6 - Bernd Jockel
Development of databases
Optimization of contracts

Phone: 069-212-70417, room: 04.C3.149
bemd.joeckel@stadt-frankfurt.de

25.65.2 Be - Tim Becker
Energy performance certificates

Phone: 069-212-31826, room: 04.C3.141
tim .becker@stadt-frankfurt. de

25.65.3

Quality assurance

New construction and renovation
Phone: 069-212-38697, room 04.C3.135

25.65.1 Pi - Ralf Piasecki

Automatic

meter reading

Phone: 069-212-40742, room: 04.C3.137
ralf. piasecki@stadt-frankfurt.de

25.65.2 La - Armin Latsch
Optimization of operation

Property area 1

Phone: 069-212-31223, room: 04.C3.139
armin.latsch@stadt-frankfurt.de

25.65.3 Ma - Anton Georg Mandl
Investive measures

Confracting

Phone: 069-212-33825, room: 04.C3.149

anton.m andl@stadt-frankfurt.de

25.65.1 Se - Oliver Seidel
Profit sharing

Phone: 069-212-40743, room: 04.C3.141
oliver.seidel@stadt-frankfurt.de

25.65.2 Vi - Giuseppe Vitale
Optimization of operation

Property area 2

Phone: 069-212-30590, room: 04.C3.139
giuseppe.\itale@stadt-frankfurt.de

last change: 06/10/2022
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Municipal buildings in Frankfurt

* Properties used by the city council: 956
» Buildings used by the city council 2.429
* Netto floor area used by the city council: 2,1 Mio. m?

 Types: scools, daycares, bathes, sports facilities, administration
buildings, museums, fire departments, theaters, zoo ...

|dsteiner Str. 47 AKS: 1249047 _ _
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Development of energy costs 1990-2016

Development of costs

0 gro 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2016/1990
Electricity 12,8| 13,6 13,2] 12,9 13,0] 13,0 11,2| 10,8 92| 91| 82| 85 77| 86| 85 93 98| 12,3 13,7| 148| 139| 157 16,2| 17,7| 16,0| 17,0/ 16,6|Mio. €| 29,8|%
Natural gas 52| 65| 6,7 64 58| 54| 53] 52| 58] 52 57| 71| 76| 77 87| 96 111] 116 114] 124 93] 92 90] 95 79| 63| 77|Mo.€| 47,7|%
District heafing 20 24 22 23 26| 24| 27| 27| 27| 28] 27 27 23] 32| 33] 35 38/ 41| 56| 59| 54| 61| 67 73] 59 6,0[ 59[Mio.€[190,8(%
Fuel oil 170 19] 15 12| 11 09{ o7 o7 06{ 05/ o8 o7f o6 06 04f 05 05 05 07 05 05 07 07 06] 06] 04| 0,3|Mio.€ |-843|%
Heating 89| 10,8 104] 100 95| 87| 86| 86/ 91| 83[ 92| 10,6/ 105 11,5 124| 13,6 154| 16,2| 17,6] 18,9| 152| 16,0( 16,4 17,3| 144| 12,6 13,8|Mio.€| 54,6|%
Water 38 40 46 42 44| 45 42| 40| 46| 37 37 32| 32| 40] 37] 31] 33| 36| 32| 31| 31| 32| 25 21| 24 28] 31|Mio.€[-17,3|%
Sewage 28] 2,71 271 24| 21| 26| 25| 26| 26] 24 23] 23| 24| 24 29| 24| 25| 26| 23] 21| 22| 24| 23] 22| 22| 23| 25|Mio.€]|-10,4|%
Water + Sewage 66| 67/ 73] 66 65 71| 67| 66/ 72| 61 59| 55 56| 64/ 65 55 58/ 63 54| 52| 53| 55 48| 44| 46| 51| 56|Mo.€|-144|%
Total 28,3] 31,1] 30,9] 29,5| 29,0| 28,7| 26,5| 26,1 254| 23,5| 23,4 24,6 23,8 26,5 27,4 28,4 31,0| 34,7| 36,7| 38,9] 34,5| 37,2| 37,4| 39,4 34,9 34,8 36,1|Mio. €| 27,3|%
Mio.€ 45
Energy and water costs of municipal properties
40
35
30
B Sewage
25 ® Water
& Fuel oil
20 _ .
| District heating
O Natural gas
15
O Electricity
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Development of specific consumption 1990-2016

0 oilefal 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2016/1990
Electricity 4] 43[ 40 391 39 37| 35 41| 34| 34[ 37| 38] 34 36 33 34 32] 37 39 38 37[ 39 41| 40[ 39 41| 40[kWhimfa| -3|%
Natural gas 102 98[ 124[ 130[ 124 115[ 101] 94| 109] 115] 102| 84[ 105 102[ 117[ 110[ 100[ 112] 96| 103] 81 94 79[ 77[ 83[ 58] 68|kWhinfa| -33|%
District heating 2] 27[ 27] 23| 30[ 22| 23| 27 27| 27| 28] 26| 23| 29| 29| 32| 32| 32| 36[ 38 32 40[ 39 39[ 40| 36] 39kWhimfa| 37|%
Fuel oil 54 50| 43| 33[ 38[ 29 17 19 16[ 15[ 151 12| 11| 10 6 6 6 6 5 6 4 6 4 3 4 3 2|kWh/im?a | -95|%
Heating 184 175 193| 186 192| 166| 140| 140| 151| 157 146 123 139 141| 152| 148| 137| 150| 137| 147| 17| 139 123 119 127 96| 110|kWh/n*a| -40|%
Water 1,84| 1,76 1,78| 1,57) 1,34| 1,37| 1,18] 1,11 1,26] 1,02] 0,90 0,85 0,84 1,07 0,98 0,83 0,86 0,95| 0,82 0,80| 0,81| 0,79 0,62| 0,63| 0,72| 0,82 0,90|m*/m?a -511%

kWh/m?a 250

200 -

150 -

100 -

50 -

mim?a 2,00

1,80 -
1,60 -
1,40 -
1,20
1,00 -
0,80 -
0,60 -
0,40 -
0,20
0,00 -

Specific energy and water consumption of municipal properties

O Electricity
B Fuel oil

O Natural gas

M District heating

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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Development of emissions 1990-2016

0 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2016/1990
S0, heating 211 19 18] 15[ 17[ 13[ 10 11 10 10[ 10 9 8 9 8 8 8 8 8 9 7 9 8 8 8 7 7|g/mea -64|%
SO, electricity 18] 19 16 16| 16] 15[ 14| 15| 13| 12 13| 14] 13| 13| 11 12 11 13 13[ 12 12] 13[ 13 13] 12[ 12[ 12|g/mra -32|%
SO, 38| 38| 34| 31| 33| 28| 24| 26 23] 23| 24] 23] 21| 22 20 20f 19] 21| 21| 21| 19| 22| 21f 21 21[ 19] 19|g/ma -49|%
NOx heating 38 36| 39 36] 37 32| 25 25[ 26[ 27[ 25[ 20| 24| 23] 24| 23] 21| 24 20 22 7] 20] 17| 16] 17| 12] 14|g/m*a -63|%
NOx electricity 38 40] 36| 34| 34| 32| 30 33[ 28] 27] 29| 3| 27| 28] 25 26] 24| 28] 28] 26[ 25[ 28] 29| 28] 27| 27| 26|g/ma -32|%
NOx 77 77) 74 7] 71| 65| 55| 58 54| 54| 54| 51| 51| 51| 49| 49| 45| 52| 48] 48| 42| 48[ 46] 44| 44] 39| 40|g/m?a -47|%
Dust heating 28] 26 28] 26[ 27 23] 18] 190 20 20[ 19 16] 18] 18] 19 18] 1,7[ 18] 1,7[ 18] 14[ 1,77 15[ 14 15[ 12[ 13|gnra -53|%
Dust electricity 250 26 23] 22[ 22 24 19 21 18] 1,77 19[ 20 18] 1,8 16] 16] 15[ 18] 18] 1,71 16[ 18] 19 18] 1,7[ 1,71 1,7|glm*a -32|%
Dust 53] 52 51| 48[ 49| 44| 38| 40| 38 38/ 37 36| 35 36| 35 35 32[ 37 35 35 31 35 34| 33 33| 29| 30|ginra -43|%
CO;, heating 56 53] 58] 55 57[ 49 4] A1 44[ 45 42| 35 40| 40 43| 42 39| 43[ 39 42 33 39] 34| 33] 35 27] 31|kginta -45|%
CO; electricity 31 33[ 29[ 28] 28 27 24 27 23[ 22 23] 25 22 23] 20 21 191 23] 23] 21 21 23] 23] 23] 22| 22| 21|kg/imPa -32|%
CO,water+sevage [ 24[ 23] 22 19[ 1,71 17[ 14 13] 14 11 10 10[ 09 12[ 10 09 09 10[ o8 08 08 08 06[ 06] 07[ 08] 08|kg/ma -66|%
CO, 89| 88| 89| 85 86| 77| 66] 69| 68 69| 66 61| 63| 64 64 64 59| 67| 62| 64] 55 63| 59 57 58 50| 53|kg/mra -411%
NOy,SO,,Dust: g/m*a
CO,: kg/m?a Specific global emissions of municipal properties
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Cost benefit analysis 1990-2016

0 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Staff costs -0,13]-0,23[ -0,23| -0,24| -0,24] -0,25| -0,26 -0,26 -0,27] -0,28] -0,29 -0,29{ -0,30| -0,30] -0,34] -0,35| -0,33[ -0,31| -0,41| -0,41| -0,50{ -0,61{ -0,64| -0,68] -0,71] -0,71{ -0,71 Mio. €/a
Operating expenses -0,03]'-0,05[ -0,05[ -0,05] -0,05[ -0,05[ -0,05[ -0,05[ -0,05] -0,06] -0,06{ -0,06[ -0,06 -0,06] -0,07] -0,07{ -0,07[ -0,06| -0,08| -0,08{ -0,10{ -0,12[ -0,13| -0,14] -0,14[ -0,14[ -0,14Mio. €/a
Debt service investments | -0,05) -0,05] -0,05{ -0,05 -0,05/ -0,06| -0,14| -0,31{ -0,79| -1,14| -1,66] -1,95| -2,20{ -2,59| -3,03| -3,13] -3,20| -3,24| -3,19| -3,20| -3,21| -3,64 -3,61/ -4,10| -1,51] -1,51] -1,51|Mio. €/a
Total costs -0,21] -0,32{ -0,33| -0,34) -0,35] -0,36] -0,45 -0,62| -1,12) -1,47| -2,01| -2,30( -2,56| -2,95]| -3,44| -3,54| -3,60( -3,62| -3,68 -3,69] -3,81]| -4,38( -4,38| -4,91| -2,35] -2,36] -2,36Mio. €/a
aving 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Electricity cost savings 00 -0,7] 04] 08] 09| 14 19 02] 19 19| 10 06] 15 13| 21| 19/ 27 14| 09| 14 15 08 03] 06{ 08 00[ 0,5Mio.€la
Heating cost savings 00[ 05/ -07] -01] 0,7 08 23] 19] 12| 08| 19 42| 26| 26| 16| 28 46| 27| 64| 24 84| 46| 84| 101 71[ 11,0 7,8/Mio.€/a
Water cost savings 00[f 03] 02] 11| 24| 24| 37 44| 33| 49 61| 64| 67| 46 57[ 66/ 65 58/ 67 68 68 74| 95 83[ 72| 63| 59|Mio.€/a
Total savings 00f 02| 00] 18| 26| 47 79 65 64| 76[ 91| 11,3) 108| 86 94 11,3] 13,8] 10,0| 14,0( 10,6/ 16,6] 12,8| 18,2| 19,0{ 151| 17,4] 14,2|Mio.€/a
ative tota 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Costs -02| -05] -09] -12[ -1,5] -1,9] -24| -30| 41 -56[ -7,6] -9,9|-124|-154[-18,8[-22,4| -26,0| -29,6{ -33,3| -37,0| -40,8) -45,1| -49,5| -54,4| -56,8| -59,1| -61,5|Mio. €
Savings 00[ 02| 02] 20{ 46| 93| 17,2] 23,7] 30,1| 37,6 46,8 58,0| 68,9] 77,4 86,9| 98,2[112,0|121,9|135,9|146,5[163,2(175,9| 194,2| 213,2| 228,3( 245,7 | 259,9|Mio. €
Profit -02| -04) -0,7] 08 31| 74| 148 20,7| 26,0( 32,0( 39,2| 48,2| 56,4| 62,1 68,0( 758 86,0] 92,3{102,7(109,6|122,4)130,8]|144,7(158,8(171,5/186,5| 198,4|Mio. €
Savings factor 00[f 03] 02 17| 30{ 49 73] 79| 73| 68 62 59 55 50( 46 44| 43| 41| 41 40 40 39| 39| 39 40 42| 42
(Minus sign denotes expenses)
300

W Water cost savings

B Heating cost savings

O Electricity cost savings
O Debt service investments
O Staff costs

B Operating expenses

Cumulated cost benefitratio
of energy management in the city council of Frankfurt
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Paths to sucessfull energy management

21,0 MWh 13,9
01.10.01; 2,4 MWh 17,8°C

* Energy controlling

Potential > 5 %
cost : benefit=1:5-1:10

* Optimization of operation

Potential > 15 %
cost : benefit=1:3-1:5

* |nvestment related measures

Potential > 30 %
cost : benefit=1:1-1:2
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Evaluation of energy invoices - 1

Verbrauchswerte und Kosten aus EVU-Rechnungen

Gebaude |Alte Oper Bauherrenamt (92D. Dez |7

StraBe, Nr. (Opernplatz ‘1 Stadtbezirk 50 |OBZ |1

Nutzung |Opernhauser Bauwerkzuordnung 9142

Nettoraumflache (beheizt) I
2010 2011 2012 2013 2014 2015 2016

NRF (beh.) | 29.000 29.000 29.000 29.000 29.000 29.000 29.000 |m?
Witterungskorrekturfaktoren®: (> 1: warmes Jahr, < 1: kaltes Jahr)

2010 2011 2012 2013 2014 2015 2016
Heizung 0,90 1,13 1,01 0,96 1,21 1,06 1,02
Verbrauchswerte (spezifisch und witterungsbereinigt)

|I:|Strom B Heizung lWasser|

800
700
600
500
400
300
200
100

0

2010 2011 2012 2013 2014 2015 2016
Strom 176 168 161 161 167 162 160 kWh/m?a
Heizung 80 92 98 94 114 104 103 kWh/m?a
Wasser 679 683 715 729 645 657 607 I/m2a
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Evaluation of energy invoices - 2

Verbrauchswerte und Kosten aus EVU-Rechnungen

Gebaude |Alte Oper Bauherrenamt |92D. Dez |7

StraRe, Nr. |Opernplatz |1 |Stadtbezirk 50 |OBZ |1

Nutzung Opernhauser Bauwerkzuordnung 9142
2010 2011 2012 2013 2014 2015 2016

NRF (beh.) | 29.000 29.000 29.000 29.000 29.000 29.000 29.000 |m?
Witterungskorrekturfaktoren*: (> 1: warmes Jahr, < 1: kaltes Jahr)

2010 2011 2012 2013 2014 2015 2016
Heizung 0,90 1,13 1,01 0,96 1,21 1,06 1,02
Kosten (absolut)
1.400.000
1.200.000
1.000.000
800.000 OStrom
600.000 B Heizung
400.000 W Wasser
BNE BN BN BN BN B W
0
2010 2011 2012 2013 2014 2015 2016
Strom 722.032 787.330 771.814 836.043 930.532 911.604 779.455 €la
Heizung 204.389 204.470 221.265 222.291 210.550 210.426 247.836 €/a
Wasser 72.409 72.903 56.474 63.073 51.887 38.320 31.561 [€/a
Summe 998.830 | 1.064.703 | 1.049.553| 1.121.407| 1.192.969| 1.160.350| 1.058.852 |€/a
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Evaluation of direct meter reading

nnatss . n der Verbrz arte 2016 Haus- Witzmann
verwaltuna
Liegenschaft Berufliche Schulen Berta Jourdan  |[Kostenstelle  140/4 elefon 36440
StraBe, Nr.  |AdlerflychtstraBBe 24 |. Nettoflache (m? 8.737  |Handy (0171) 7637238
Monatsverbrauche 2014 bis 2016 in MWh
2014 2015 2016 25 - (02014 2015 W 2016 |
Jan 179 192 18.1MWh
Feb 175 16,8  17.7MWh 20 -
Mar 18,2 16.1 16.8MWh
Apr 11.8] 136 16.2MWh
Mai 168 154  149Mwh |
Jun 13.2 16.1 15.6MWh
Jul 13,1 13,1  11.6MWh 10 4
Aug 7.1 8.8 10.7MWh
Sep 138 1471 15.8MWh
Okt 134] 151 MWh ¥
Nov 20,7 202 MWh
u_ﬁg_()fuwh_ 0+ - .
Jahr 179.5/ 186.6] 184.0MWh Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Jahrm2| 21 21 21 kWh/m?a
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Automatic meter reading - Comparision with last year

& | ()| www.energiemonitoring stadt-frankfurt de/apex/7p=765:2 ¢ | Q Suchen i a +F A 4 & @ @ =
Anmeld
Navigation < Lastprofile Verbrauche Berichte
Datum Datum Einstellungen
Liegenschaft Info Zahlernr, letzter letzter . 5
DFU-Abruf  DFi-Wert Valentin-Senger-Schule und KT Valentin-Senger-Strale 9 =
= éStadtschulamt St e e ] “ | kwh pro Stunde E.1.0.0 Strom Gesamt ohne Kindertagesstatte (Caritas), Vorjahresvergleich
+ QStauﬁenbergschule Arnsburger Strafe 44
e ﬁTestobjekt Musterweg 100
+ ’ﬁTextor— (AuBenstelle) und Schwanthalerschule TextorstraBe 104 40
+ @Textorschule (ehem. Heinrich-von-Stephan-Schule) Oppenheimer Landstrafe 15
e ﬁTheobald-Z\eg\er-Schule Theobald-Ziegler-Strafie 10 M
= ’ﬁ“\lalentin-Senger-Schu\e und KT Valentin-Senger-Strafie 9 ” n
” E.1.0.0 Strom Gesamt ohne Kindertagesstatte (Cartas) 27.03.2017  27.03.2017
¢ H.1.0.0 Erdgas Gesamt ohne Kindertagesstatte (Caritas) 27.03.2017  27.03.2017 30 il
d H.1.2.0 Erdgas Kochen 27.03.2017  14.09.2016 1l
~H.1.D.D -H.1.2.0 Erdgas Heizung ohne Kindertagesstatte 27.03.2017  27.03.2017 25
d H.2.0.0 Erdgas Kindertagesstatte (Cartas) 27.03.2017  27.03.2017
& W.1.0.0 Wasser Gesamite Liegenschaft 27.03.2017  27.03.2017
H ‘&Wallschule und Kinderzentren DiesterwegstraBe (KiZ 14) und LaunitzstraBe (KiZ 46) Dies 20 1
e ﬁWalter-Kolb-Schule Sossenheimer Weg 50-54 [ M
+ ’&Weiﬁfrauenschu\e, Karmelterschule und Kinderzentrum WiesenhttenstraBe (KiZ 12) Gu 15 I ]
+ &Wemer-\mn-Siemens-SchuIe Gutleutstrafie 335 I
# ’ﬁWi\he\m-Mer‘con-Schu\e (ehem. Elly.-H.-Knapp-Schule) AndreaestraBe 24 -
+ ’&Wi”emerschu\e und Sporthalle Sid WilemerstraBe 10 10
+ &Wﬁhlerschu\e und Heinrich-5eliger-Schule Mierendorffstrabe 6
# ’ﬁlentgrafenschule Wihelmshaher StraBe 124 5
) &Ziehenschule JosephskirchstraBe 9 =i
+ @Stadtwerke Helding GmbH | .

+ @St.—l(atharinen- und WeiBfrauenstift
L2 @Straﬁenverkehrsamt
+ @Testprojekte il

27.03.2017
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Automatic meter reading - Multiple selection

€ 0 www.energiemonitoring.stadt-frankfurt. de/apex/f7p=765:2 C || Q suchen ﬁ ﬁ 2 ¥ # 4 @ e G =

Anmelden
Navigation ¢ Lastprofile Verbrauche Berichte
Datum Datum Einstellungen
Liegenschaft Info Zahlernr. letzter letzter . .
DF(-Abruf| DF{-Wert Valentin-Senger-Schule und KT Valentin-Senger-Strale 9 =

+ gﬁ‘Stadtschulamt SeehofstraBe 41
+ g]Stauffenbergschu\e Arnsburger StraBe 44

+ ﬁTestnbjekt Musterweg 100 40
+ 'E}Textor— (AuBenstelle) und Schwanthalerschule Textorstrafie 104 S
* ‘E‘.’j‘Texturschule (ehem. Heinrich-von-Stephan-Schule) Oppenheimer LandstraBe 15 s 20
+ 'ﬁ‘TheobaM—Z\eg\er-Schule Theobald-Ziegler-Strafe 10
= ﬁVaIentin-Senger-Schu\e und KT Valentin-Senger-Strae 9
W E.1.0.0 Strom Gesamt ohne Kindertagesstatte (Caritas) 27.03.2017  27.03.2017 ’
d H.1.0.0 Erdgas Gesamt ohne Kindertagesstatte (Caritas) 27.03.2017  27.03.2017
d H.1.2.0 Erdgas Kochen 27.03.2017  14.09.2016 ”
WH.I.O.D -H.1.2.0 Erdgas Heizung ohne Kindertagesstatte 27.03.2017  27.03.2017 g 50
d H.2.0.0 Erdgas Kindertagesstatte (Caritas) 27.03.2017  27.03.2017 g‘
& W.1.0.0 Wasser Gesamte Liegenschaft 27.03.2017  27.03.2017 25
+ "ij]‘WaIlschuIe und Kinderzentren DiesterwegstraBe (KiZ 14) und LaunitzstraBe (KiZ 46) Dies
* {-‘E‘Walterfku\b—Schule Sossenheimer Weg 50-54 0
+ @Waﬁﬁauenschule, Karmelterschule und Kinderzentrum WiesenhiittenstraBe (KiZ 12) Gu
* g}Werner—von—Siemens—Schu\e GutleutstraBe 335
* ﬁW\\he\m—Mer‘mn-Schu\e (ehem. Elly.-H.-Knapp-Schule) Andreaestrafie 24 _
+ '&W\\Iemerschu\e und Sporthale Sud WilemerstraBe 10 % 0,5
* ‘E‘.’j‘Wﬁh\erschu\e und Heinrich-Seliger-Schule MierendorffstraBie 6 e
+ 'ﬁ‘lentgraf&nschule Wihelmshadher Strabe 124
+ ﬁ]‘ZiehenschuIe JosephskirchstraBe 9 v 0

(E QStadtwerke Holding GmbH
E @St.-Katharinen- und WeiBfrauenstift

m

23.03.2017 24.03.2017 2017 27.03.2017

+ @Straﬁenverkehrsamt
C eTestprojekte il
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Automatic meter reading - Year duration line

E.1.0.0
.: Strom - Leistung (Jahresubersicht 2016)

Albert-Schweitzer-Schule Berkersheimer Weg 26 Schule + Mensa Allgemeinstrom
Leistungsart: %4 Stunde

Minima und Maxima
Jan Feb Mrz Apr Mai Jun Jul Aug Sep Okt Nov Dez Jahr
Max.-kW| 23,2 23,5 21,8 19.4 18,8 18,5 16,8 12,8 17.8 20,7 24 4 40,0 40,0
T Do. 28.01. | Do. 18.02. | Mo, 07.03. | Mi, 13.04. | Do, 19.05. | Sa. 11.06.| Mi. 13.07. | Mi, 31.08. | Di. 20.09. | Di. 11.10. | Do. 03.11. | Sa, 03.12. | Sa, 03.12.
Max.-Tag = pg.45 08:45 11:30 11:15 09:15 16:30 11:15 09:30 09:30 09:30 08:15 16:00 16:00
Min.-kW 29 2.8 26 22 1,9 1.9 2,0 2,0 2.1 1.9 24 28 1.9
Min.-Tad S2: 16.01. | Sa. 13.02.| Sa, 26.03. | So. 10.04. | Sa, 28.05. | So. 12.06. | So. 10.07. [ So. 14.08. | Sa, 24.09. | So, 02.10. [ Di. 01.11. | Sa. 24.12. | Sa, 28.05.
in-Tag 41145 12:45 16:00 18:00 13:30 10:15 19:00 11:15 14:45 08:30 01:00 15:00 13:30
QD °C 33 48 56 95 151 18.0 20,5 19,8 18,8 9.8 53 1.4 135
kW Januar kW Februar kW Marz
232 235 218
29 28] 2.5\
10 20 30 40 50 60 70 80 90 % 10 20 30 40 50 60 70 80 90 % 10 20 30 40 50 60 70 80 90 %
kW 2016
40,
3% .04
30 04
3500 4000 4500 5000 5500 6000 6500 7000 7500 8000 8500 h
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certificate
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In accordance with Sections 16 ff. EnEV Valid until: 24.10.2027
Building Construction Bureau
Address Gerbermuhlstrasse 48
Main usage Administrative building with normal technical equipme| 9.711 m2
Sonderzone Care centers 350 m?
Net floor space 10.062 m?2
Heating energy specific consumption 2006 - 2009 (including hot water) Costs/lyear
This property kWh/mz2a 26.687 €/a
71 89 104 120 139 kwh/mea
efficient C D E = inefficient 2,65 €/mka
Vergleichsw ert EnEV 2009 88 KWh/mea.
Power specific consumption 2006 - 2009 Costslyear
This property 31 |kwh/mza 46.162 €/a
0 14 19 25 30 36 49 kWh/mea
efficient_ Cc D E = inefficient 4,59 €/mta
Vergleichsw ert EnEV 2009 32 KWh/nmea
Water specific consumption 2006 - 2009 Costslyear
This property 171 I/m2a 6.923 €/a
0 90 133 173 222 268 378 Umea
efficient C D = F inefficient 0,69 €/mPa
Average 271 I/nPa
Total 79.771 €la
Explanations
The building's condition, building management, and user behavior influence consumption values.
Lighting in the entranceway and the elevator waiting areas is clearly over-dimensioned and has to be reduced.
Recommendations for economical modernization Cost Savings
Installation of motion detectors in the hallways 2.000 € 500 €/a
Insulation of top story ceiling 15.000 € 1.000 €/a
Recommendations on usage and operation Savings
Ventilation only briefly and intermittently 2.200 €/a
Switching off lighting with sufficient daylighting 3.100 €/a
Consistent usage of water-saving toilet flushing 900 €/a
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Purchase of electricity and natural gas

* 50 % of electricity from renewable
sources (GSL)

« 50 % of electricity from local
cogeneration plants

5 % natural gas from renewable
sources

Z ERTIFIKAT
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Die Mainova AG

hat sich vertraglich dazu verpflichtet, den Kunden ihres Produkts

Mainova Griinstrom

Strom aus regenerativen Quellen zu liefern und dariiber hinaus mit einem festgelegten Betrag je
verkaufter Kilowattstunde den Ausbau erneuerbarer Energien zu férdern. Grundlage dieser
Verpflichtung sind die Kriterien des Grilner Strom Label e.V. vom 19. Dezember 2011
(Kriterienkatalog 2012).

Die Akfivitaten der Mainova AG beziglich dieses Produktes wurden von einem unabhangigen
Gutachter Uberpriift. Dabei konnte die Mainova AG nachweisen, dass sie in der Lage ist, ihre
vertraglichen Verpflichtungen einzuhalten.

Der Griiner Strom Label e.V. verleiht fiir dieses Produkt daraufhin das

Griiner Strom Label Gold

Dieses Zertifikat ist — vorbehaltlich des Ergebnisses der jahrlichen Uberprifungen — giiltig bis zum
31. Dezember 2015.

Bonn,den € 6_AA. QoA

Rosa Hemmers, Vorsitzende

® Gruner Strom Label e.V., Schumannstralie 35, 53113 Bonn
Vorstand: Rosa Hemmers, Dr. Wemer Neumann, Dietmar Oeliger
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Profit sharing for building users

User-related savings are allocated as follows:

* 25 % bonus for the users of the building
* 25 % personal bonus for the local energy mandatees
50 % available for investment measures
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Profit sharing for building users
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Energy saving toolbox

@ Energiespar-Toolbox x U B
& ) ‘,'i,, www.energiespartoolbox.stadt-frankfurt.de J c Q Suchen ] ﬁ 5 9 3 S 4 e L) =
ENERGIESPAR- AKTIONEN ERGEBNIS KOMMENTARE EINLOGGEN -
TOOLBOX
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gutes Klimal 50 GEHT'S EINSPARUNG 2016

5.229¢

Zugesagte Einsparung

2.329¢€

Erreichte Einsparungen

618

Akfionen

ERGEBNIS

Personen

1 Robert 1.270

2 Thorsten 1.048

3 Mathias 575

4 Klaus 2,60

Teams

1 Riedhofschule 1.270

2 JulivsleberS... 1.051

3 Hochbauamt 5,75

4 HeinrichvonG... 1:35 -
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1 Goal and applicability

Not cheap, but economic!

The goal of these guidelines is to minimize annual total costs (sum of capital costs, operational
costs, and environmental impact costs) over the building's entire lifecycle (planning, construction,

operation, destruction, and disposal) based on a certain quality standard. The time span for total

renovation is assumed to be 40 years.

The level of quality includes the following:

health and comfort for users,

the greatest extent of accessibility for the handicapped in line with Frankfurf's standards

a local contribution to global climate protection

(a ten percent reduction of carbon emissions in Frankfurt on Main every five years)
consideration of climate change already taking place (hotter summers, worsening storms, greater
flash flooding)

proper design of new buildings to help users identify with their buildings so they will take better
care of the structures

protection of high-quality designs and heritage buildings

minimization of material consumption and the primary energy demand of building materials
the durability and dismantling capacity of structures and components
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2 Implementation of the guidelines

Integrated planning makes users happy!

The following guidelines apply for all contracts with architects and engineers.

Project directors from the Construction Office review compliance with these guidelines at four milestones
(completion of preplanning, application for construction permit and financing, building inspection, and after
two years of operation) based on the checklists provided (see Annex).

For all measures exceeding 250,000 €, an updated life cycle cost calculation is to be provided at each
milestone, including operational costs and subsequent expenses in addition to investment costs
(www energiemanagement.stadi-frankfurt.de > Information in english). Multiple variants must be shown
for preplanning (basic service based on HOAI!).

Project management must send the checklists and the total cost calculation (as an Excel file) to
energiemanagement@stadi-frankfurt de, where the data will be stored in a central information system.

The department director for project management must sign the life cycle cost calculations and the
checklists. The Energy Management Department will then i1ssue a certificate demonstrating compliance
with the Guidelines and total costs.

The guidelines take account of the current state of technology and are updated each year
(www energiemanagement stadt-frankfurt. de > Leitlinien zum wirtschaftlichen Bauen). As with all sets of
construction rules, the standards to be used are those valid when the construction permit is applied for.
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Justification
No. Criterion «~ (attached)
3.1 Determining targets and requirements |
a) For new buildings, check whether renovation is possible
b) Conversion options checked
c) Destruction and new building checked for gutting
d) implementation of economic measures checked (energy certificate)
e) Interior insulation checked for interior renovation
f) Ventilation concept created for window renovation
3.2 Preplanning
3.2.1 Use quality
a) Urban climate aspects considered (climate planning atlas)
b) Open spaces differentiated by weather
c) All common rooms naturally ventilated and lit
d) Share of glazed area optimized for orientation
e) Sufficient storage mass, shading, overnight ventilation
f) Sidewalk network easy to follow with natural lighting
g) Sufficient space to park bicycles properly
h) Changing rooms and showers for commuters by bike
3.2.2 Energy efficiency
a) Passive House standard or at least EnEV 2009-30 percent
b) Compactness
¢) Building orientation favors passive use of solar energy
d) Main entrances have unheated wind traps
€) Thermal zoning
f) Rooms with great internal heat input on northern fagade or basement
g) Technology rooms centrally located for areas supplied
h) Option of solar power array checked
i) Preventive fire protection planned from outset
3.3 Design and execution planning, specifications
3.3.1 Use quality
a) Compliance with target echoing times in DIN 18041
b) Compliance with handicapped accessibility in DIN 18040-1
€) AMEV sanitary facilities 2011, compliance with chapter 2.4.3
d) Windows open 0.1 — 0.2 m? per person
€) Dayiight ratio at least 5 % or 3%
f) Compliance with minimum degree of reflection (bright rooms)
g) Sufficient storage mass
h) External shading Fc<= 0.25 for 13 m/s
i) Motor control via weather station with user controls
j) Ovemnight ventilation vents 1 m? or 0.5 m? per classroom
3.3.2 Materials
a) All materials, products, and elements declared
b) Products do not contain poliutants or emit odors (DIN 15251)
) Only domestic timber with FSC certificate
d) No PVC for fioors, wallpaper, windows, doors, efc.
) Synthetic mineral fibers sealed off against interior
f) Chemical timber treatment not used
9) As little formaldehyde as possible, timber RAL UZ 38 or 76
h) Paint and adhesives contain little solvent RAL UZ 102, 12 a, 113

Determination of demand

B+F-Vorlage

Final building inspection
of operation

Preplanning
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3.2.2 Energy efficiency

a) New municipal buildings must fulll the Passive House Standard (www.passiv.de) and remain
affordable (very good insulation, no thermal bridges, and ventilation with heat recovery throughout the
building). Justification i1s required If this standard cannot be achieved. In all cases, the minimum
standard is 30 percent greater energy efficiency than the current EnEV requires (StVWB 7502 of 28
January 2010).

b) The building envelope must be kept to a minimum relative to the interior volume; in other words, the
building must be as compact as possible.

c) The building must be oriented to allow solar energy to be used passively in the winter (little shading
of windows, most of which face the south, east, and west).

d) New buildings and annexes must have sufficiently large unheated wind traps in front of the main
entrance (door distance greater than 2.5 m).

e) Rooms with similar usage conditions should be put together (thermal zones).

f) Rooms with great internal thermal loads (such as IT training rooms, server rooms, LAN distributors,
and kitchens) should be as close as possible to the north side or in naturally ventilated basements.

g) Technology rooms should be located as centrally as possible within the areas served (especially
central ventilation units).

h) The option of installing photoveltaics should always be taken into consideration for new buildings or
when roofs are renovated. If no own array is installed, the roof should be provided to investors without
additional costs (StVWVB 1491 of 1 March 2007). The current municipal template for such contracts
available at www energiemanagement stadt-frankfurt. de > Regenerative Energiequellen is always to be
used in such cases.
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Life cycle cost calculation - 1

(normally filed in by project management)

A eneral data Entry fields: white, calculation fields: grey Version 12.0 04.03.2013
A1 Property designation Ludwig-B6rne-Schule

A2  Building designation Alt- und Neubau

A3  Street, house number Lange StralRe 30-36

A4 Timeframe (years) 40 A8 Wahrung

A5 Capital interest* 3,0%| A9 Annuitatsfaktor

A6  Price increase energy 5,0| A10 Mitelwertiaktor Ener.

A7  Price increase other 2,5%]| A11 Mitelwertfaktor sonst

B aria Designation (required!)

B1 Variant1 legal standard germany 2009

B2 Variant 2 legal standard germany 2009 - 30 %

B3 Variant 3 passive house (built variant)

B4 Variant 4

B5 Variant §

C. Parameters Variant 1 Variant2  Variant3  Variant4  Variant 5

C1 Heated netfloor area 5.277[ 5.277[ 5.277[ 5.277[ 5.277|m?

C2 Number of persons 400 400 400 400 4001P

C3 sp. Heating demand 59 51 15 kWh/m?a
C4 sp. Heating energy demand 65 56 19 kWh/m?a
C5 sp. Power purchase 23 23 18 kWh/m?a
C6 sp. Primary energy demand 105 99 61 kWh/m?a
C7 sp. CO, Emissions 27 25 16 kg/m?a
C8 sp. Drinking water consumption 275 275 275 [/m?a




D

D1
D2
D3
D4
D5

E1
E2
E3
E4
ES
E6
E6
E7
E8
E9

F1
F2
F3
F4

G1
G2
G3
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Life cycle cost calculation - 2
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apital co Variant 1 Variant2  Variant3  Variant4  Variant 5
Construction costs (DIN 276) [12.789.489(12.820.275]13.348.030 0 0f€
- Bonuses/proceeds €
= own capital 12.789.489|12.820.275|13.348.030 0 0[€
Capital cost 553.304| 554.636| 577.468 0 0|€/a
sp. capital cost 105 105 109 0 0[€/m?a
Average operating co Variant 1 Variant2  Variant3  Variant4  Variant §
Heating costs 30.757 26.535 9.431 0 0|€/a
Electricity costs 41.295 41.113 32.208 0 0|€/a
(Waste) water costs 5.475 5.475 5.475 0 0[€/a
Cleaning costs 64.018[ 64.018 64.018[ [ €la
Operation management costs 26.385 26.385 26.385 €/a
Servicing costs 100.050 99.675] 112.238 €/a
Administration + insurance 5.277] 5.277] 52771 i €/a
Current operating costs 273.257| 268.477| 255.031 0 0|€/a
Average operating costs 505.157| 492.981| 444.272 0 0|€/a
Sp. operation costs 96 93 84 0 0[€/m?a
0 enta DA Variant 1 Variant2  Variant3  Variant4  Variant 5
CO, emissions (50 €/to) 7.094 6.671 4.136 0 0|€/a
Drinking water (1 €/m®) 1.451 1.451 1.451 0 0|€/a
Environmental impact costs 8.545 8.122 5.587 0 0|€/a
Sp. environmental impact co 2 2 1 0 0[€/ma
: e CO Variant 1 Variant2  Variant3  Variant4  Variant 5
Life cycle costs 1.067.005( 1.055.738| 1.027.326 0 0|€/a
Sp. life cycle costs 202 200 195 0 0[€/m?a
Savings in 40 years to Variant 1 450.688| 1.587.179 €

(all costs are gross including VAT)
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Passive house projects

Since 2004 the city council of Frankfurt completed the following public
buildings in the Passive House Standard:

83 new projects with a total of 188,000 m? net floor area
* 8 restoration projects totaling 18,000 m? net floor area

* The buildings include fire stations, youth centers, day care centers,
schools and school extensions, school canteens, sports functional
buildings, gyms and office buildings

Further 13 passive house projects are in planning or under construction
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Fertigstellung
2000

Valentin-Senger-Schule School

Kosten
17.136.000 Euro

- Kirde*tagesstﬁtte{KTa]].AZgrﬁ!;*-'.;
Sporthalle (TH) 1.460 m2 |8

N\ | \ N s < Y ' : ;'/ i /ﬁ;/ V/ : //L; '<x/rxi7»\:/\bj’\;\tﬁfﬂff;'




Energy management in Frankfurt, sheet 31

INTEGRATION VON ZWEI SCHULEN, LUDWIG-BORNE-SCHULE Bauzeit 10/2008 —01/2011
School Gesamtkosten 13612000 € br
Baukosten 836.700.- < br.
Baukosten/gm BGF 1.531-< br.

! \ Frankfurt-lnnenstadt, Lange Strale 30-36

" Pla nung und Bauleitung Dierks Blume Nasedy, Frankfurt
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reiterungsbaGrundschulel(albach : N School ertigstellune

L ergiebezugsfliche

imitt Architekten BDA, Frankfurt
ch Untertrifaller, Bregenz
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ALBRECHT DURER-SCHULE, FRANKFURT-SOSSENHEIM, S SENHEIMER RIEDSTRASSE 13 Sl ™
AU EINER EINFELD-TYPENSPORTHALLE '
HAUSBAUWEISE
; R TR .:1_E.JIE_F+4[|D

o Bruttogrundfiache 991 m?
J Bruttorauminhalt 6.013 m?
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HENRI-DUNANT-SCHULE / EDUARD-SPRANGER-SCHULE School canteen
FRANKFL F' g _; .' .;_-.-

nitt 2

NEUBA IG DER NATURWISSENSCHAFTEN

+400
ogramm
nitt 1
]
4che

= T =l =

GebJudeplanung
marcus schmitt architekten bda,

Frankfurt am Main
Christl+Bruchhauser Architekten,
Frankfurt am Main
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CARLO-M EFE ;HULE, ” KFURT-PREUM
NEUBAU VON VIER K IH'-.,-'1E|"-J UND EINER CA F T F1|f—'.

School canteen

Raumprogramm
Nutzflache

" . ! v‘ Bruttogrundfiache
MW. i / ' Bruttorauminhalt
i |

[.‘ ﬂ““u\ "‘
| ””“““‘\uuu

GebSudeplanung und Bauleitung
Braun & Guth Architekten,
Frankfurt am Main




Neubau Mensa und Umbau im Bestand, IGS Nordend School canteen

Architekten

schneider + schumacher
Architekturgesellschaft, Frankfurt
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Fertigstellung
20Mm

Energiebezugsfliche
386,4 m?

Kosten

5.400.000 Euro _
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Kita Eulenberg Day nursery

Termine .
Baubeginn September 2009
Fertigstellung April 2011

Kosten

Baukosten /m? BGF 1.991,00-€ =
Gesamtkosten 4.,300.000,-€ &
Reine Baukosten 3.192914-€

_ Raumprogramm
o 918 m?
1.522 m2
6.237 m?

Zne

4
% dirschil. rle_ar
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NEUBAU JUGENDHAUS KALBACH - vouth House [z, O3

1.435.000-£

Bruttogrundfiache
Bruttorauminhalt

GebJudeplanung

P Karle/A. Buxbaum, Freie Architekten
Diplom Ingenieure, Darmstadt
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RS
SPORTFUNKTIONSGEBAUDE, FRANKFURT-OSTEND, OSTPARK e /200

Baubeginn

NEUBAU FUNKTIDNSG‘B,&UDE FUR DIE SPORTANLAGE OSTPARK Fertigstellung 03/z0m

Kosten (brutto)
I\ | Gesamtkosten 1474575 —€

SportS function bu||d|ng Baukosten KG300+400 631969 €

Baukosten/m? BGF 2054 €

Raumprogramm

Nutzfiache 197 m2

Bruttogrundfiache 319 m?
) Bruttorauminhalt 1415 m?

_ Gebaudeplanung 7 i : = ,-‘, = : : : ‘
Aochus Gabriel, Architekt, Frankfurt am ’ == eI e D e Al Bl '-L e

. . - — —— — g g B = e = ! -y )
= Main B e A S . o, Aol ey e oSty 8 =S .
= S - e e : = S ; Csmenin o =
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Cogeneration plants

Blockheizkraftwerke der Stadt Frankfurt a.M. Stand der Betriebsdaten: 31.12.2016
Alle Kosten brutto (incl. MWSt.) sofern nicht anders vermerkt 2016 nicht aktiv
S 5 o
o o o = S o 2 S5 e =4
s £ = » = IS > S = o = >
83 &_ ¢ z 8§ o5 2 32 ¢
>
Sg<s3s £ 2 ¢ ¢ 22 3E KNE 2. S
- =5 =0 = S c o) = 5 =< O X c o £ o
SELZ2EZ E & & = NG d ms 935
S 8sE8E & I S = 5 o £ = g3 = o S
N o X oo = o = D Q c © o X = X N £ o E
. S o o o 9 )] :0 = = o 2 = I © T O 5 Qo 5
Name der Liegenschaft <O O O I W = IR n o = o Oz S =
(kW) (kWth' (T€) (T€) (T€) (h) (MWh) (MWh) (to) (T€)
Berthold-Otto-Schule 2 60| 100 169| 29| 140|Okt 00 12.280 631 1.234 247 -100
Carl-Schurz-Schule 2| 107| 205| 245 55| 190[Okt 92 101.901| 9.107| 17.186 4.985 433
Dahlmann-Schule 1 56| 106 148| 33| 115|Okt 92 93.606] 2.988 10.221 2.025 180
Friedrich-Ebert-Schule 1 30 50 87| 17 70| Okt 00 54,707 1.348 2.728 632 -21
Gartenhallenbad Fechenheim 1 14 32 33| 20 13| Nov 00 86.805 594 2778 554 101
Rebstockbad 2| 460 900 890 0| 890 NovO0O| 106.829| 26.968 99.544 17.823 574
Helmholtz-Schule 1 5 13 15| 15 0| Nov 98 97.187 342 1.208 195 0
Hermann-Luppe-Haus 1 24 55 72| 21 51] Jul 09 18.886 453 1.039 170 0
KiZ 143 Kunterbunt 1 6 13 15 6 10|Feb 94| 115.868 610 1.304 225 56
KiZ 143 Kunterbunt 2 1 6 13 20 7 13| Jan 00 19.751 109 254 49 20
Liebig-Schule 1 50 81| 109 0| 109(Mrz 05 57.344| 1.467 4,645 1.081 5
Linné-Schule 1 6 13 15 3 13|Aug 00 69.036 257 827 151 36
Ludwig-Richter-Schule 1 6 13 15 6 10| Feb 94 97.664 449 1.207 228 41
Palmengarten 2| 844| 1244 115 0 0|Dez 96 108.000| 91.152 134.352 0
Panoramaschule 1] 55| 125 31 7 24| Jan 12 17.651 97 221 42 6
Schiller-Schule 1{ 14,5 26| 69,4 6 64| Jan 12 25.956 376 675 160 32
Schule am Hang 1 6 15 31 7 23| Feb 10 29.118 29 431 89 15
Sportzentrum Kalbach 1 50 97| 221 0| 221|Feb 09 55.512 630 5.385 1.315 34
Umweltamt 1 5 12 15 3 13[{Aug 00 90.083 297 1089 216 34
Whler-Schule 2| 107 205| 243| 55| 188|Okt 92 111.471] 9.951 17.893 4,671 520
Summe 25(1.860]3.204|2.559| 289|2.156 1.369.655(147.856|] 304.220| 34.856 1.966
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Photovoltaic installations

Inbetrieb- Leistung Bemerkung
Liegenschaft nahme  (kWpeak)
ARA Niederrrad 2010 28
ARA Griesheim 2011 80
Bettina-Schule 1999 1
Burgerhaus Nied 2010 30
Ernst-Reuter-Schule | und Il 2001 1
FES Callcenter 2014 30
FES Ferdinand-Porsche-StraRe 12 - Halle 3 2017 100
FES Ferdinand-Porsche StraBe 14 - Kantine 2015 12
FES Max-Holder-Strale 2012 24
FES Weidenbornstrale 2011 11
Franz-Bohm-Schule 1999 1
Friedrich-Ebert-Schule 2001 1
Goethe-Gymnasium 1993 2
Heinrich-Kleyer-Schule 1999 1
Holbein-Schule 2001 1
Julius-Leber-Schule 1998 1
Kindertagesstatte Alkmenestrale 2006 16 | Dachhautintegriert
Kindertagesstatte Schwanheim 2007 3
Kinderzentrum am Ulmenriick (KiZ 137) 2012 43
Kinderzentrum Eichhornchenpfad (KiZ 120) 1990 10
Kinderzentrum Melibocusstrasse (KiZ 121) 1990 10
Kinderzentrum Rendeler Strasse (KiZ 126) 1993 5
Liebig-Schule 1998 1
Liebig-Schule Turhalle 2009 11
Otto-Hahn-Schule 2000 1
Rhein-Main-Biokompost 2011 231
Sozialrathaus und Burgeramt Sachsenhausen 2009 8
Sport- und Freizeitzentrum Kalbach 1990 5
Textorschule (Oppenheimer Landstr.) 1999 1
Viktor-Frankl-Schule 2000 1
Wemner-von-Siemens-Schule 1990 5
Wilhelm-Merton-Schule 2001 1
Wohler-Schule 1998 1 | auf IPI-Bau
Ziehen-Schule 1999 1
34 Anlagen 678

Inbetrieb- Leistung  Investor

Liegenschaft nahme  (kWpea)

Anne-Frank-Schule 2010 25 [ Mainova

Bergiusschule 2010 17 | Mainova, derzeit Gesamtsanierung
Bettina-Schule 2010 21| Mainova
Carlo-Mierendorff-Schule, Cafeteria 2011 21 [ Solarverein Frankfurt
Emst-Reuter-Schule 2001 24 | Megasol |
Emst-Reuter-Schule 2001 20 | Megasol I

Fraport Arena 2013 180 | Sonneninitiative Marburg
Freiherr-vom-Stein-Schule 2012 98 | Sonneninitiative Marburg
Friedrich-Dessauer-Gymnasium 2012 155 | Sonneninitiative Marburg
Friedrich-Ebert-Schule 2000 22 | Megasol Nord
Friedrich-Ebert-Schule 2000 21 | Megasol Std
Friedrich-Ebert-Schule Sporthalle 2008 30 | Sonneninitiative Marburg
Friedrich-Ebert-Schule 2012 152 | Sonneninitiative Marburg
Frischezentrum 2009 1.300 | Wagner & Co

FSV-Stadion 2001 30 | Mainova Burgersolaranlage
Georg-August-Zinn-Schule 2000 22 | Megasol
Heinrich-Kleyer-Schule 2013 160 | Sonneninitiative Marburg
Heinrich-Seliger-Schule 2010 41 [ Mainova
Johann-Hinrich-Wichern-Schule 2010 18 [ Mainova
Karl-von-Ibell-Schule 2010 37 [Mainova

Kindertagesstatte Am Dammgraben 2016 30 [ Photovoltaik GbR
Kindertagesstatte Blauglockenweg 2005 5 | Mainova Burgersolaranlage
Kindertagesstatte Blaulandchenstrale 2016 30 | Photovoltaik GbR
Kindertagesstatte Feuerwehrstralle 2016 30 | Photovoltaik GbR
Kindertagesstatte Hortensienring 2016 30 | Photovoltaik GbR
Kindertagesstatte Pfortenstrale 2016 30 | Photovoltaik GbR
Kindertagesstatte Rodelheim 2013 47 | Sonneninitiative Marburg
Kindertagesstatte Romischer Ring 2016 30 | Photovoltaik GbR
Messehalle 10 2010 490 | Sonneninitiative Marburg
Messe Parkhaus am Rebstock 2012 612

Michael-Grzimek-Schule 2010 11 [ Mainova

Panorama-Schule 2011 21 | Solarverein Frankfurt
Peter-Petersen-Schule 2012 140 | Sonneninitiative Marburg
Schule am Riedberg 2004 8 [Mainova, finanziert durch OkaWe-Aufschlag
Schule am Riedberg 2007 19 [ Mainova, finanziert durch OkaWe-Aufschlag
Schule-am-Ried 2010 116 [ Mainova

Stadtwerke Holding 2013 212 | Sonneninitiative Marburg
Textorschule (Oppenheimer Landstr.) 2014 31 [ Mainova
Wilhelm-Merton-Schule 2011 17 | Solarverein Frankfurt
Wohler-Schule 2010 46 | Mainova auf Hauptgebaude und IPI-Bau
Wohler-Schule 2008 8 | Schulverein auf Mensa

41 Anlagen 4.356




Energiecontrolling
EVU-Rechnungen

Manuelle Zahlerablesungen

Automatische Verbrauchserfassung

Energieausweise

Betriebsoptimierung
Hinweise fir Gebaudenutzer

Anweisungen fir Hausverwalter

Energiespar-Toolbox

Erfolgsbeteiligung far Nutzer

Seminarprogramm

Gebaudeautomation

Investive Maknahmen
Leitlinien zum wirtschaftlichen Bauen

Gesamtkostenberechnung

Bauprojekte

Energiekonzepte

Thermografieuntersuchungen

Kraft-Warme-Kopplung

Regenerative Energieqguellen

Berichte / Dokumente

Rechenprogramme

Verweise auf externe Seiten

Verweise auf interne Seiten

Information in English

Kontakte / Ansprechpartner
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c Q Suchen

Information in English

Sorry, our homepage is not in English, but we have translated some of our documents in English and we
hope that this will be helpful for you.
For a first overview you should have a look on this presentations:

- Energy management in the city council of Frankfurt
- Energy controlling in the city council of Frankfurt
- Masterplan 100 % Climate Protection

Here you find our MS Excel tool to calculate the energy performance certificate:

Z
Z ||\

- Energy performance certificate
In addition you find our guidelines for economic building, which show the quality standard of our buildings:
- (Guidelines for economic building
- Checklist Guidelines for economic building
- Passive house resolution

The life cycle cost calculation is a MS Excel tool which is very usefull for the economic optimization of buildings:

- Life cycle cost calculation: notes

- Life cycle cost calculation: forms

- Life cycle cost calculation: example

- Life cycle cost calculation: help sheets

Here you find some further information about one of our passive house school and our lighting standard in Frankfurt:

- Planning and construction of the passive house school Riedberg
- Best practice for lighting in Frankfurt schools (contribution for IEEC 2006)

If you need more information, feel free to contact us:

- Organization chart of Energy Management Department
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