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The sole responsibility for the content of this material lies with

the authors. It does not necessarily reflect the opinion of the European Union.

Neither the EACI nor the European Commission are responsible for any use that

may be made of the information contained therein.
Informative material elaborated by Zemgale Regional Energy Agency in close cooperation with   Initiative Wohnungswirtschaft Osteuropa, IWO e.V. on the possibilities of improval of energy efficiency of the houses, the methodology and experience, taking as basis the renovated houses in Jelgava, Latvia and Germany. 
Refurbishment of buildings: Compilation of BEST PRACTICE 
A best practice is a technique, method, process ore activity which conventional wisdom regards as more effective at delivering a particular outcome than any other technique, method, process, etc. when applied to a particular condition or circumstance. The idea is that with proper processes, checks, and testing, a desired outcome can be delivered with fewer problems and unforeseen complications. Best practices can also be defined as the most efficient (least amount of effort) and effective (best results) way of accomplishing a task, based on repeatable procedures that have proven themselves over time for large numbers of people.

In the following we compiled best practice as examples regarding to the energy efficiency of buildings. In the present work it is not possible to describe in detail the buildings, their condition before and after refurbishment, the used techniques and the energy effect. The examples are described in terms of material information. Detailed information can be obtained under the indicated contact data.
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	short name of the example
	Energy Initiative Riga – Pilot Project of the Cities of Berlin and Riga 

	Main objective
	Demonstration of technical feasibilty of complex energetic refurbishment of a privatised residential building without moving out the residents, implentation of a technical package of measure to reduce energy consumption by half  

	project address
	Ozolciema iela 46/3, LV‑1058 Rīga
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	type of building
	multifamily residential building

602. series

	year of construction
	1990

	year of renovation
	2001

	short overall description 
	Living area
	3,955 m²

	
	number of storeys
	9

	
	number of staircases
	2

	
	number of flats
	72

	
	Gable walls
	lightweight concrete, prefabricated slabs

360 mm

	
	longitudinal walls
	lightweight concrete, prefabricated slabs

230 mm

	
	· shear wall construction with bearing walls of masonry,

· cellar under the entire building

· aerated roof (cold roof), accessible, height app. 1,90 m

· longitudinal axis east-west-direction

· entrances on the north side

· balconies/loggias on the south side

	
	energy supply
	district heating (natural gas)

	
	heating system
	· single-pipe system

· no thermostats

· no bypasses

	
	warm water system
	· central

· with circulation

	Measures
	· thermal insulation of exterior walls, d = 8 cm,  = 0,040 W/(mK),
· thermal insulation of ceiling to attic; d = 14 cm,  = 0,045 W/(mK), 
· thermal insulation of cellar ceiling, d = 6 cm,  = 0,050 W/(mK),
· new windows; U = 1,30 W/(m²K), g = 60%,
· double-pipe heating,

· new radiators,

· thermostatic valves,
· exhaust air units,

· heat cost allocator,
· refurbishment of stairwells

	energy consumption before renovation
	Heating
	155
	kWh/(m²a)

	
	warm water
	no data
	

	costs of refurbishment
	Total
	1,656,934
847.177
	DM (2000)
€

	
	per m²
	418,95
214,21
	DM/m²
€/m²

	energy-related costs
	Total
	1,139,804
582.772
	DM (2000)
€

	
	per m²
	288,19
147,35
	DM/m²
€/m2

	Financing
	subsidy by Berlin City Council (used for preparation, monitoring, construction supervision and financing the implementation works made by local companies)
	1,031,406
	DM (2000)

	
	Subsidies from supplier of construction material 
	646,107
	DM (2000)

	
	Internal
	
	

	energy consumption after renovation
	Heating
	73
	kWh/(m²a)

	
	warm water
	no data
	

	
	energy supply
	district heating (natural gas)

	contact details for further information
	Latvijas Universitātes Fonds

Basteja bulv.12, LV-1050 Rīga
Dr. L. Snidere
Tel:. 371 – 7227175,  fax: 371 - 7228661

luf@lanet.lv

	
	Initiative Wohnungswirtschaft Ost (IWO) e.V.

Friedrichstraße 95, D‑10117 Berlin

Knut Höller

+49 30 20679802
hoeller@iwoev.org

	
	Senatsverwaltung für Stadtentwicklung
Württembergische Straße 6, D‑10707 Berlin

Peter Wollschläger
+49 30 90123380, peter.wollschlaeger@senstadt.berlin.de

	website(s) illustrating the example
	http://www.stadtentwicklung.berlin.de/aktuell/pressebox/archiv_volltext.shtml?arch_0011/nachricht87.html 


	short name of the example
	German-Latvian Environmental Pilot Project: Multi-family Building 4. Līnija 1, Jelgava

	main objective
	Demonstration of technical feasibilty of complex energetic refurbishment of a privatised residential building without moving out the residents, implementation of a technical package of measure to reduce energy consumption by half, implementation of a financial model consisting of a combination of an investment grant and a loan taken by the residents   

	project address
	4. Līnija 1, LV‑3003 Jelgava

	picture
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	type of building
	multifamily residential building

103. series

	year of construction
	1980

	year of renovation
	2008

	short overall description 
	living area
	1,488.4 m²

	
	number of storeys
	3

	
	number of staircases
	4

	
	number of flats
	23

	
	gable walls
	masonry, 510 mm

	
	longitudinal walls
	lightweight concrete, prefabricated slabs

300 mm, 250 mm

	
	· shear wall construction with bearing walls of masonry,

· exterior walls (gable) 510 mm, interior walls380 mm

· cellar under the entire building

· aerated roof (cold roof) with height between 0,4 m…0,9 m

· longitudinal axis north-south-direction

· entrances on the east side

· balconies/loggias on the west side

	
	energy supply
	district heating (natural gas), combined heat an power

	
	heating system
	· single-pipe system

· no thermostats

· no bypasses

	
	warm water system
	· central

· with circulation

	Measures
	· thermal insulation of exterior walls, d = 16 cm,  = 0,035 W/(mK),
· thermal insulation of ceiling to attic; d = 18 cm,  = 0,045 W/(mK), 
· thermal insulation of cellar walls, d = 8 cm,  = 0,035 W/(mK),
· new windows; U = 1,1 W/(m²K), g = 60%,
· double-pipe heating,
· new radiators,

· thermostatic valves

· heat cost allocator

· refurbishment of stairwells

	energy consumption before renovation
	Heating
	241.1
	kWh/(m²a)

	
	warm water
	Included
	

	costs of refurbishment
	Total
	231,328.72
326,080.96
	Ls

€

	
	per m²
	155.42
219,10
	Ls/m²

€/m²

	energy-related costs
	Total
	215,387.46
303,610.20
	Ls
€

	
	per m²
	144.71
203.98
	Ls/m²
€/m²

	Financing
	subsidy by German Federal Ministry of Environment and KfW Bankengruppe 
	83,838.72
118,179.06
	Ls
€

	
	subsidy by City of Jelgava
	21,740.00
30,644.70
	Ls
€

	
	bank loan taken by administrative company SIA NIP from a Latvian commercial bank and forwarded to each individual flat owner 
	125,750.00
177,257.20
	Ls
€

	energy consumption after renovation
	Heating
	140.6
	kWh/(m²a)

	
	warm water
	Included
	

	
	energy supply
	district heating (natural gas), combined heat an power

	contact details for further information
	SIA JNIP Jelgavas Nekustama Ipasuma Parvalde

Pulkveža Brieža iela. 26, LV‑3007 Jelgava,
Juris Vidžis
+371 63020605
info@jnip.lv

	
	Initiative Wohnungswirtschaft Ost (IWO) e.V.

Friedrichstraße 95, D‑10117 Berlin

Knut Höller

+49 30 20679802
hoeller@iwoev.org

	
	Ingenieurgesellschaft BBP Bauconsulting mbH

Wolfener Straße 36, D‑12681 Berlin

Dr.-Ing. Hans-Jürgen Gaudig

+49 30 93692311
gaudig@baucon.de

	website(s) illustrating the example
	www.nip.lv


	short name of the example
	German-Latvian Environmental Pilot Project: Multi-family Building Helmaņa 3, Jelgava

	main objective
	Demonstration of technical feasibilty of complex energetic refurbishment of a privatised residential building without moving out the residents, implementation of a technical package of measure to reduce energy consumption by half in accordance to the German Energy Ordinance EnEV 2007, implementation of a financial model consisting of a combination of an investment grant and a loan taken by the residents   

	project address
	Kristapa Helmaņa iela 3, LV‑3004 Jelgava

	picture
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	type of building
	multifamily residential building

104. series

	year of construction
	1983

	year of renovation
	2009

	short overall description 
	living area
	1,411.60 m²

	
	number of storeys
	5

	
	number of staircases
	2

	
	number of flats
	24

	
	gable walls
	lightweight concrete, prefabricated slabs
300 mm

	
	longitudinal walls
	lightweight concrete and aerated concrete, prefabricated slabs

300 mm, 250 mm

	
	· shear wall construction with bearing walls of concrete,

· exterior walls (gable) 300 mm, interior walls 140 mm/160 mm,
· cellar under the entire building,
· aerated roof (cold roof), accessible, height 1,45 m … 2,26 m,
· longitudinal axis northwest-southeast-direction,
· entrances on the northeast side,
· balconies/loggias on the southwest side

	
	energy supply
	district heating (natural gas), combined heat an power

	
	heating system
	· single-pipe system

· no thermostats

· no bypasses

	
	warm water system
	· central

· with circulation

	Measures
	· thermal insulation of exterior walls, d = 14 cm,  = 0,035 W/(mK),
· thermal insulation of ceiling to attic; d = 8 cm,  = 0,024 W/(mK), 
· thermal insulation of cellar ceiling, d = 12 cm,  = 0,035 W/(mK),
· new windows; U = 1,1 W/(m²K), g = 60%,

· air passages in window frames for ventilation,

· double-pipe heating,

· new radiators,

· thermostatic valves

· heat cost allocator

· refurbishment of stairwells

	energy consumption before renovation
	Heating
	185.1
	kWh/(m²a)

	
	warm water
	73.8
	kWh/(m²a)

	costs of refurbishment
	Total
	224,064.33
315,841.10
	Ls
€

	
	per m²
	158.73
223.75
	Ls/m²
€/m²

	energy-related costs
	Total
	146,946.15
207,135.30
	Ls
€

	
	per m²
	104.10
146.74
	Ls/m²
€/m²

	financing
	subsidy by German Federal Ministry of Environment and KfW Bankengruppe 
	74,070.85
104,410.27
	Ls
€

	
	subsidy by City of Jelgava
	15,554.88
21,926.16
	Ls
€

	
	bank loan taken by administrative company SIA NIP from a Latvian commercial bank and forwarded to each individual flat owner 
	134,438.60
189,504.65
	Ls
€

	energy demand after renovation
	Heating
	88.0
	kWh/(m²a)

	
	warm water
	35.0
	kWh/(m²a)

	
	energy supply
	district heating (natural gas), combined heat an power

	contact details for further information
	SIA JNIP Jelgavas Nekustama Ipasuma Parvalde

Pulkveža Brieža iela. 26, LV‑3007 Jelgava,
Juris Vidžis
+371 63020605
info@jnip.lv

	
	Initiative Wohnungswirtschaft Ost (IWO) e.V.

Friedrichstraße 95, D‑10117 Berlin

Knut Höller

+49 30 20679802
hoeller@iwoev.org

	
	Ingenieurgesellschaft BBP Bauconsulting mbH

Wolfener Straße 36, D‑12681 Berlin

Dr.-Ing. Hans-Jürgen Gaudig

+49 30 93692311
gaudig@baucon.de

	website(s) illustrating the example
	www.nip.lv


	short name of the example
	High-rise residential building
 - Low Energy Building

	project address
	Schulze-Boysen-Straße 35/37, D‑10365 Berlin

	picture
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(photo: K. Dombrowski)

	type of building
	multifamily residential building
series WHH-GT (Berlin)

	year of construction
	1974

	year of renovation
	2006/2007

	short overall description 
	number of storeys
	18/21

	
	number of staircases
	2

	
	living area
	18.142 m²

	
	number of flats
	295

	
	Business area
	117 m²

	
	number of business premises
	2

	
	· shear wall construction with bearing walls of concrete,

· exterior walls 260 mm with 50 mm insulation layer (prefabricated triple layer concrete slabs)
· ground floor with business premises and technical facilities only,
· aerated roof (cold roof), accessible, height 2,6 m,
· leaky building envelope (n50 = 5,2…8,7 h‑1)

	
	energy supply
	district heating (natural gas), combined heat an power

	
	heating system
	· double-pipe system

· no thermostats

	
	warm water system
	· central

· with circulation

	
	ventilation system
	· exhausting system

	Measures
	· thermal insulation of exterior walls of the upper floors, d = 12 cm,  = 0,035 W/(mK),
· thermal insulation of exterior walls of the ground floor, d = 10 cm,  = 0,035 W/(mK),
· thermal insulation of ceiling above ground floor; d = 8 cm (inside area) and d = 10 cm (outside area),  = 0,035 W/(mK),
· thermal insulation of ceiling to attic; d = 14 cm,  = 0,035 W/(mK),
· reduction of thermal bridges,
· new windows; upper floors: U = 1,1 W/(m²K), U = 1,3 W/(m²K), g = 47%, ground floor: U = 1,5 W/(m²K), g = 55%,

· ventilation system with heat recovery ( = 73%),
· internal thermal power station,
· new radiators with thermostat valves,
· new pipes (cold and warm water, waste water) and wiring,
· energy saving lamps in all public areas,
· tiling of bathrooms and kitchens,
· new apartment entrance doors,
· renovation of unrented apartments,
· renovation of stairwells and hallways,
· refurbishment of lift systems,
· repair of business premises and replacement of façade elements,

· new entrance building with concierge

	energy demand before renovation  (primary energy)
	heating
	96,6
	kWh/(m²a)

	
	warm water
	included
	

	costs of refurbishment
	total
	9,108,752
	€

	
	per m²
	499,00
	€/m²

	energy-related costs
	total
	app. 4,400,800
	€

	
	per m²
	app. 244,50
	€/m²

	financing
	1. standard funding by German KfW-Bank (CO2‑reduction program)
	app. 150
	€/m²

	
	
	app. 2,586,000
	€

	
	2. additional funding by German KfW-Bank
	app. 50
	€/m²

	
	
	app. 907,400
	€

	
	3. additional funding by German KfW-Bank for ventilation system with heat recovery
	app. 50
	€/m²

	
	
	app. 542,000
	€

	
	credit interest of 1,96 % p.a., duration of 20 years

	
	subsidy by partial reduction of credit (15% of 1.-3.)
	660,000
	€

	
	4. standard funding by German KfW-Bank (program modernisation of housing space)
	app. 4,400,000
	€

	
	credit interest of 3,98 % p.a., duration of 20 years

	
	internal
	800,000
	€

	energy demand after renovation (primary energy)
	heating
	44,9
	kWh/(m²a)

	
	warm water
	included
	

	
	energy supply
	district heating(natural gas) combined heat an power and internal thermal power station

	
	renewable energy
	heat recovery system

	contact details for further information
	HOWOGE Wohnungsbaugesellschaft mbH
Ferdinand-Schultze-Straße 71, D‑13055 Berlin
Angela Reute

+49 30 54642401

pr@howoge.de

	
	IPB B Ingenieurbüro für Projektentwicklung und Baubetreuungs GmbH
Spinolastraße 28b, D‑13125 Berlin
Ralf Hillenberg
+49 30 2789420
info@ipbb.de

	
	ISB Ingenieurgesellschaft Schneider & Bauer mbH

Planungsbüro für Haustechnik
Rheinsteinstraße 14, D‑10318 Berlin

Jörg Schneider
+49 30 55489313
info@isb-berlin.de

	website(s) illustrating the example
	www.neh-berlin.de

www.howoge.de


	short name of the example
	School – focus on daylight illumination

	project address
	Friedrich-Ebert-Schule

Staatliche Regelschule 8

Langer Graben 19, D‑99092 Erfurt

	picture
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(photo: final report by Fraunhofer-ISE
)

	type of building
	school, series WBS 70, prefabricated building

	year of construction
	1974

	year of renovation
	1995-1997

	short overall description 
	number of storeys
	main building: 4

connecting section: 3

annex building: 3

	
	
	gym not in the project

	
	gross floor area
	4,134.0 m²

	
	heated net area
	3,944.0 m²

	
	envelope
	5,394.1 m²

	
	heated volume
	14,436.6 m³

	
	compactness A/Ve 
	0,37 m‑1 

	
	students & teachers
	173

	
	· exterior walls 260 mm with 50 mm insulation layer (prefabricated triple layer concrete slabs)

· exterior wall of connecting section with asbestos containing material,

· wooden windows with insulation glazing,
· district heating, double-pipe system with 5 heating circuits,

· manual controlled radiators, 

· classrooms with free aeration,

· some rooms (special class rooms, kitchens, toilets) with wall or roof vents,

· bad natural lighting: shadowing is needed for no glaring, this leads to more use of electric light,
· insufficient illumination with daylight

	Measures
	· thermal insulation of exterior walls, d = 10 cm,
· thermal insulation of roof (sloping insulation), d = 10 cm,
· application of heat protection glazing;
north: Ug = 0,9 W/(m²K), Uw = 1,2 W/(m²K),
south: Ug = 1,3 W/(m²K), Uw = 1,5 W/(m²K),
· thermal insulation of cellar wall, d = 8 cm,
· various decentralized ventilation systems:
transverse ventilation with exhaust fan,
ventilation system with heat recovery ( = 73%),
free aeration,
· daylight concept: combination of shadowing, light control, reflection and refraction,
· new heating service station,
· heating system with room-by-room temperature control,
· reduced indoor temperatures:
class rooms: from 24°C to 20…21°C,
hallways, stairwells and toilets: to 18°C

	energy demand before renovation
	heating
	143,6
	kWh/(m²a)

	
	
	district heating
	

	
	electric energy
	17,4
	kWh/(m²a)

	costs of refurbishment
	total
	2,892,000
1,478,656
	DM
€

	
	per m²
	733
375
	DM/m²
€/m²

	energy-related costs
	total
	2,489,000
1,272,605
	DM
€

	
	per m²
	631
323
	DM/m²
€/m²

	financing
	internal
	1,215,000
621,220
	DM
€

	
	
	308
157
	DM/m²
€/m²

	
	subsidy by German Federal Environment Ministry (58%)
	1,677,000
857,436
	DM
€

	
	
	425
217
	DM/m²
€/m²

	energy demand after renovation
	heating
	54,3
	kWh/(m²a)

	
	electric energy
	10,5
	kWh/(m²a)

	
	energy supply
	district heating 

	reward
	Thuringian Energy Saving Award 2000

	contact details for further information
	Stadt Erfurt

Amt für Grundstücks- und Gebäudeverwaltung
Löberwallgraben 19, D‑99096 Erfurt

Karl Mülders; +49 361 6553609
grundstueck-gebaeude@erfurt.de

	
	Fraunhofer-Institut für Solare Energiesysteme ISE
Heidenhofstraße 2, D‑79110 Freiburg
Dr. Christel Russ; +49 761 45880; christel.russ@ise.fhg.de

	website(s) illustrating the example
	www.erfurter-schulen.de/schulen/rs8/
www.eneff-schule.de

	short name of the example
	School – focus on compactness

	project address
	Bertolt-Brecht-Gymnasium

Lortzingstraße 1, D‑01307 Dresden

	picture
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(photo: final report by Fraunhofer-IPB
)

	type of building
	School

	year of construction
	1967

	year of renovation
	1993-1995

	short overall description 
	number of storeys
	3

	
	
	before
	after

	
	
	renovation

	
	gross floor area
	4,134 m²
	no data

	
	heated net area
	3,807 m²
	4,523 m²

	
	main area
	2,407 m²
	no data

	
	envelope
	6,750 m²
	6,870 m²

	
	heated volume
	14,999 m³
	20,810 m³

	
	compactness A/Ve 
	0,45 m‑1 
	0,33 m‑1 

	
	number of classrooms
	20 + 6

	
	standard classroom
	50 m², 20…25 students

	
	· disadvantageous geometry, relation between envelope and volume,

· exterior walls
gable: light weight concrete,
longitudinal: excelsior between concrete 
· wooden windows with insulation glazing,

· district heating, thermostatic controlled radiators, 

· class rooms with free aeration,

· sufficient illumination with daylight

	Measures
	· transformation of two patios into atria with glass-roofs, Uw = 1,6 W/(m²K), g = 59%,

· improving the compactness,

· thermal insulation of exterior walls, d = 12 cm,  = 0,040 W/(mK),
· thermal insulation of roof, d = 15 cm,  = 0,040 W/(mK),
· new windows, Uw = 1,5 W/(m²K), g = 58%, 

· thermal insulation of cellar wall, d = 8 cm,  = 0,040 W/(mK),
· thermal insulation of cellar bottom, d = 8 cm,  = 0,040 W/(mK),
· new heating system and control,
· connecting classrooms with atria for preheating the air,
· free aeration through atria roofs for improve temperature conditions during summertime

	energy demand before renovation
	heating
	283
	kWh/(m²a)

	
	
	district heating
	

	costs of refurbishment
	total
	4,783,000
2,445,509
	DM
€

	
	per m²
	1,057
540
	DM/m²

	energy-related costs
	total
	insufficient data
	DM

	
	per m²
	insufficient data
	DM/m²

	financing
	internal
	insufficient data
	DM

	
	
	insufficient data
	DM/m²

	
	subsidy by German Federal Economy Ministry
	insufficient data
	DM

	
	
	insufficient data
	DM/m²

	energy demand after renovation
	heating
	69
	kWh/(m²a)

	
	energy supply
	district heating 
	

	
	electric energy
	77% reduction
	

	contact details for further information
	Technische Universität Dresden

Institut für Bauklimatik

Zellescher Weg 17, D‑01069 Dresden

Uwe Meinhold

+49 351 46333756

uwe.meinhold@tu-dresden.de

	
	Landeshauptstadt Dresden – Schulverwaltungsamt
Fiedlerstraße 30, D‑01307 Dresden

S. Jahn

+49 351 4889284

schulverwaltungsamt@dresden.de

	website(s) illustrating the example
	www.eneff-schule.de


	short name of the example
	Laundry – use of waste heat

	project address
	Neue Arbeit Mönchengladbach GmbH

Tomphecke 31, D‑41169 Mönchengladbach

	picture
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(photo: http://neuearbeit.info/neue-arbeit)

	type of building
	industrial building

	year of construction
	2003

	year of renovation
	new building

	short overall description 
	number of storeys
	3

	
	effective area
	4.500 m²

	
	of that office area
	700 m²

	
	capacity
	100 t/week

	
	employees
	100

	
	· laundry lines equipped with energy-optimizers,
· waste heat used for heating the laundry,
· part of waste heat is stored in an underground tank (60 m³)
· 700 m² office spaced heated with in-floor heating,
· auxiliary heating not required,

· aeration via underground channels,

· cooling via well,
· solar power system (100 m² of modules), serving also as shadowing,

	energy demand
	natural gas
	750
	MWh/a

	
	electric energy
	55
	MWh/a

	energy savings compared to 
	in total   25
	%

	investment
	in total
	10,000,000
	€

	contact details for further information
	EnergieAgentur.NRW

Kasinostraße 19‑21, D‑42103 Wuppertal
Gerald Orlik 
+49 202 24552-33
gerald.orlik@ea-nrw.de

	website(s) illustrating the example
	www.ea-nrw.de


	short name of the example
	Housing estate – Replacement of district heating

	project address
	Prae-Bau-Siedlung
D‑44359 Dortmunde-Mengede

	pictures
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(http://www.praebausiedlung.de/staedtebau.html)

	type of building
	multifamily residential buildings

	year of construction
	1961…1964

	year of renovation
	2003…2004

	short overall description 
	number of buildings
	18

	
	number of storeys
	4

	
	living area
	25.757 m²

	
	number of flats
	350

	
	· construction of prefabricated concrete slabs,

· insufficient thermal insulation of building envelope,

· need of modernization of kitchens, baths and balconies,

· district heating (natural gas), obsolete boilers, insufficient insulation, leaky pipes,
· decentralized water heating (electrical and natural gas),

	Measures
	· thermal insulation of exterior walls,
· thermal insulation of roofs,
· new windows with heat protection glazing,
· replacement of obsolete boilers,

· installation of two thermal power stations with Pth = 384 kW and Pel = 240 kW (65% fulfilment of heat demand), Pth = 1,890 kW
· installation of two low-temperature boilers for fulfilment of peak load, 
· 3,000 m of new district heating pipes,
· 46 new heat transfer stations,
· centralized water heating with circulation,
· new heated hot water tanks in ground floors

	costs of refurbishment
	total
	13,200,000
	€

	
	per m²
	512
	€/m²

	energy-related costs
	total
	insufficient data
	€

	
	per m²
	insufficient data
	€/m²

	financing
	internal
	insufficient data
	€

	
	
	insufficient data
	€/m²

	
	funding by German KfW-Bank (CO2‑reduction program)
	insufficient data
	€


	
	
	insufficient data
	€/m²

	savings
	energy
	39
	%

	
	CO2
	50
	kg/(m²a)

	contact details for further information
	Stefan Leuchten, EnergieAgentur.NRW 

+49 0221 86642-285 

stefan.leuchten@ea-nrw.de

	
	DOGEWO

Dortmunder Gemeinnützige Wohnungsgesellschaft mbH

Landgrafenstraße 77, D‑44139 Dortmund

+49 231 1083-0

mail@dogewo21.de

	website(s) illustrating the example
	www.ea-nrw.de
www.mein-haus-spart.de
www.dogewo21.de


	short name of the example
	Heat from wood chips

	project address
	Entsorgungsbetrieb Stadt Dorsten

Postfach 21 02 65 ,D‑46269 Dorsten

	pictures
	[image: image16.jpg]
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(http://www.energieagentur.nrw.de)

	type of building
	industrial building & fire house

	year of installation
	2004

	initial situation
	· natural gas boilers of Entsorgungsbetrieb Stadt Dorsten (disposal service) in need of rehabilitation,
· insufficient heat output for additional vehicle hall,

	concept
	· project target: stable heating cost

· local heat supply system,
· heat supply for building of Entsorgungsbetrieb Stadt Dorsten and new fire house,

· thereby investment for separate heating system, with flue gas evacuation and natural gas supply as well as maintenance in new fire house not necessary,

· wood chips are available by local forest tending

	remarks
	· for small heating systems (dwelling houses) are to prefer pellets, because of higher caloric value,

· wood chips are less expensive, but need more storage space, handling, transport and technical equipment are costlier,

· funding and lower fuel cost compensate higher investment

	short technical description
	· good accessibility for trucks and all-season heat demand (water heating for showers) are good premises for wood chips fired plant

· base load 300 kW thermal output, per year 1.100 m³ wood chips are needed (≈ 370 t of wood),
· for peak load a natural gas boiler with 900 kW thermal output is added,

· heat storage tank with 10 m³, heated by wood chips boiler, primary function is to heat up the buildings at morning

	energy demand
	wood chips
	30
	m³/week

	savings
	fuel cost compared to natural gas
	11,300
	€/a

	
	natural gas
	100,000
	m³/a

	
	CO2
	240.000
	kg/a

	financing: subsidy of 35 % of investment by special programm of Nordrhein-Westfalen

	contact details for further information
	EnergieAgentur.NRW

Kasinostraße 19‑21, D‑42103 Wuppertal
+49 202 24552-30

info@ea-nrw.de

	
	Cosanne Ingenieure GmbH

Drubbel 7‑9, D‑46286 Dorsten

+49 236 998820

info@cosanne.de

	website(s) illustrating the example
	www.ea-nrw.de



	short name of the example
	Hotel – internal thermal power station (CHP)

	project address
	Landhotel Voss

Winterberger Straße 36, D‑57368 Lennestadt-Saalhausen

	picture
	


(photo: http://www.hotel-voss.de)

	type of building
	hotel

	year of construction
	1691

1977 (heating system)

	year of renovation
	2004

	short overall description 
	number of storeys
	3

	
	beds
	50

	
	special equipment
	indoor swimming pool,

sauna,

solarium

	
	· natural gas boilers in need of rehabilitation,
· project target: cost cutting,

· internal thermal power station, variable engine speed makes partial load operation possible,
· base load of electric energy can be produced by CHP, 

· except of winter season the whole heat demand can be covered by CHP,

	energy out put
	thermal
	14…39
	kW

	
	electrical
	8…20
	kW

	
	energy costs
	7,500
	€/a

	savings
	CO2
	65,000
	kg/a

	investment
	in total
	70,000
	€

	financing
	subsidy by German KfW-Bank (environmental program)
	30,000
	€

	contact details for further information
	EnergieAgentur.NRW

Kasinostraße 19‑21, D‑42103 Wuppertal
Matthias Kabus
+49 202 24552-31

matthias.kabus@ea-nrw.de

	website(s) illustrating the example
	www.ea-nrw.de


	short name of the example
	Street lighting


	project address
	Neuenkirchen-Vörden

	picture
	[image: image20.png]




	before
	77 cantilever lights

	
	High Pressure Mercury Vapour Lamp (HME), each 2 x 125 W

	after
	77 cantilever lights

	
	High Pressure Sodium Vapour Lamp (HST), each 1 x 70 W

	savings
	energy
	58,828
	kWh/a

	
	
	70
	%

	
	CO2
	36,000
	kg/a

	
	cost
	8,824
	€/a

	project address
	Regensburg, historic city

	picture
	[image: image21.png]




	before
	10 historic lights

	
	High Pressure Mercury Vapour Lamp (HME), each 80 W
conventional ballast

	after
	10 historic lights

	
	LED-modules, retrofit, each 42 W

electronic ballast

light management


	savings
	energy
	1,520
	kWh/a

	
	
	42
	%

	
	CO2
	930
	kg/a

	
	cost
	228
	€/a

	project address
	Streets of Bohmte

	picture
	[image: image22.png]




	before
	800 post lights

	
	High Pressure Mercury Vapour Lamp (HME)
mix of 80 W and 120 W

conventional ballast

	after
	800 top light lanterns

	
	compact fluorescent lamp, each 2 x 18 W
electronic ballast

	savings
	energy
	220,818
	kWh/a

	
	
	70
	%

	
	CO2
	135,100
	kg/a

	
	cost
	33,123
	€/a

	project address
	Bispingen, Main Street

	picture
	[image: image23.png]




	before
	63 cantilever lights

	
	High Pressure Mercury Vapour Lamp (HME), each 2 x 80 W

	after
	84 post lights

	
	High Pressure Sodium Vapour Lamp (HST), each 1 x 70 W

	savings
	energy
	19,684
	kWh/a

	
	
	40
	%

	
	CO2
	12,000
	kg/a

	
	cost
	2,952
	€/a

	contact details for further information
	licht.de

Lyoner Straße 9, D‑60528 Frankfurt am Main

+49 69 6302-353
licht.de@zvei.org

	website(s) illustrating the example
	www.licht.de



	short name of the example
	Indoor lighting


	project address
	Hamburg, Hochbahn AG

	picture
	[image: image24.png]




	before
	987 lights:
down lights
drop lights,
recessed luminaires, 
desk lights

	
	fluorescent lamps (T5), partial electronic ballast

	after
	956 recessed luminaires with micro-lensing optics

	
	fluorescent lamps (T5), each 2 x 28 W

electronic ballast
light management

	savings
	energy
	129,164
	kWh/a

	
	
	57
	%

	
	CO2
	79,000
	kg/a

	
	cost
	23,250
	€/a

	project address
	Berlin, sports hall Free University of Berlin

	picture
	[image: image25.png]




	before
	104 grid lamps

	
	fluorescent lamps (T8), each 2 x 58 W

low-loss ballast

	after
	56 reflector grid lamps

	
	fluorescent lamps (T5), each 3 x 80 W

electronic ballast

light management

	savings
	energy
	10,360
	kWh/a

	
	
	35
	%

	
	CO2
	6,300
	kg/a

	
	cost
	1,865
	€/a

	project address
	Grammar school of Sundern

	picture
	[image: image26.png]




	before
	376 grid lights

	
	fluorescent lamp (T8), each 2 x 58 W 

conventional ballast

	after
	564 grid lights

	
	fluorescent lamp (T5), each 1 x 35 W

electronic ballast

light management

	savings
	energy
	60,597
	kWh/a

	
	
	81
	%

	
	CO2
	37,100
	kg/a

	
	cost
	10,907
	€/a

	project address
	City hall of Menden

	picture
	[image: image27.png]




	before
	608 grid lights

	
	fluorescent lamp (T8), each 4 x 18 W 

conventional ballast

	after
	152 drop-lights directly above workspace

	
	fluorescent lamp (T5), each 2 x 80 W

electronic ballast

light management

	savings
	energy
	134,526
	kWh/a

	
	
	83
	%

	
	CO2
	82,300
	kg/a

	
	cost
	24,215
	€/a

	contact details for further information
	licht.de

Lyoner Straße 9, D‑60528 Frankfurt am Main

+49 69 6302-353
licht.de@zvei.org

	website(s) illustrating the example
	www.licht.de



	short name of the example
	Energy consumption in hospitals 
 


	short overview of content
	· research project, supported by the Deutsche Bundesstiftung Umwelt (DBU),
· energy consumption in 20 hospitals with capacity of 300…600 beds was analysed,

· examination was concentrated on energy-relevant sectors where consumption could be measured and influenced by technical measures

· first step: collection and compilation of detailed information about operation modes and energy consumption,

· measured data revealed opportunities to optimize operations and formed the basis for evaluating energy efficiency of the energy supply,
· annual energy consumption of various sectors was analyzed and energy cost calculated,

· comparison of hospitals energy use based on key data,

· saving options were also developed for the various sectors along with best practice solutions,
· cost and savings were estimated,

· key data and simple tools for approximate calculation were developed,

· key data and energy costs can be used for comparison purposes

	short preview of results
	· replacement of old, inefficient facilities leads to remarkable energy savings and is economically efficient,

· new facilities do not guarantee optimized energy consumption, when operational mode is inefficient,

· key figures are necessary to identify saving potentials, offer the opportunity to select suitable measures, allow to proof the success of such measures

	energy saving potentials in different sectors

	heat supply
	energy and storage management:

· replacement of low-temperature boiler by condensing gas boiler or district heating supply,

· substitution of indirect water heating and hot water storage for heat storage tank in heating circuit and direct water heating

· adjustment of system temperatures to requirements,

· insulation of pipes

	
	energy saving potential
	≈ 10…20% 
	thermal energy

	hot water supply
	· see energy and storage management

	ventilation
	· control of volume flow in line with demand (except intensive care unit),

· low flow velocity in wide ducts,

· short ducts with few change of direction,

· efficient ventilator with level of efficiency of 0,6…0,65,

· filters with pressure monitoring,

	
	energy saving potential
	≈ 10% 
	electrical energy for ventilation

	cooling
	· new magnetically pivoted turbo refrigerating machine for base load,

· operation in combination with existing machines

	
	energy saving potential
	≈ 50% 
	cooling energy

	elevators
	· new elevator, frequency controlled gearless machines

· minimized friction losses by adequate lubrication and replacement of bearings

· intelligent control to prevent empty runs, “sleep mode” during night time,
· substitution of old drives for new ones with higher level of efficiency (> 0,8),
· optimized weight balance,

· cabin lights with energy saving lamps, automatically turn off when not in use,

· display board with LED, automatically turn off when not in use

	
	energy saving potential
	≈ 75% 
	electrical energy for operation

	contact details for further information
	Fraunhofer-Institut für Umwelt-, Sicherheits- und Energietechnik UMSICHT
Osterfelder Straße 3, D‑46047 Oberhausen

Carsten Beier

+49 208 8598-1416

carsten.beier@umsicht.fraunhofer.de

	website(s) illustrating the example
	www.umsicht.fhg.de 


� http://en.wikipedia.org/wiki/Best_practice


� 1 Latvian Lats = 1,4096 €





� 	Sources:	http://www.neh-berlin.de/


� 	www.ise.fraunhofer.de/veroeffentlichungen/nach-jahrgaengen/2000/sanierung-der-staatlichen-regelschule-08-in-erfurt-unter-verwendung-von-tageslichtelementen/at_download/file 


� 	Petzold, K. et al.: Energetische Sanierung und energieökonomische Erweiterung unter Verbesserung des sozial-kulturellen und des pädagogisch-funktionellen Niveaus von Typenschulbauten, Phase II, Schlussbericht. Berlin, Dresden, Stuttgart, November 1998


� http://www.licht.de/fileadmin/09_Roadshow_Special/Roadshow_Best-Practice_Beispiele.pdf


� http://www.licht.de/fileadmin/09_Roadshow_Special/Roadshow_Best-Practice_Beispiele.pdf


� Fraunhofer-Institut für Umwelt-, Sicherheits- und Energietechnik UMSICHT; Beier, C., final report: analysis of energy consumption and generic best-practice solutions for relevant sectors of consumption in hospitals, June 2009


� Fraunhofer Institute for environmental, safety and energy technology UMSICHT; annual report 2009-2010





