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Reasons for the General RenovationReasons for the General RenovationReasons for the General RenovationReasons for the General Renovation

•• After 38 years of intensive schoolingAfter 38 years of intensive schooling
>> end of expected useful lifeend of expected useful life

•• nonnon--compliance with fire protection regulationscompliance with fire protection regulations

Diff t t d d ( d ith 38Diff t t d d ( d ith 38•• Differetn energy standards (compared with 38  Differetn energy standards (compared with 38  
years ago)years ago)

•• Different requirement profiles regarding comfort, Different requirement profiles regarding comfort, 
equipment and infrastructurequipment and infrastructur



Integrated renovation of a schoolIntegrated renovation of a schoolIntegrated renovation of a schoolIntegrated renovation of a school

ffi iffi i•• Energy efficiency:Energy efficiency:
-- Enormous environmental impactsEnormous environmental impacts
-- Increasing energy pricesIncreasing energy prices

Highe sa ing potentials th o ghHighe sa ing potentials th o gh

•• Comfort:Comfort:
-- Changing learning requirementsChanging learning requirements
-- New professional demandNew professional demand

-- Higher saving potentials through Higher saving potentials through 
improved technologyimproved technology

Sustainable energeticSustainable energetic

-- Changing climatic conditionsChanging climatic conditions

Sustainable energetic Sustainable energetic 
resnovation conceptresnovation concept
(reduction of energy (reduction of energy 
consumption and thus of consumption and thus of 
operating costs)operating costs)

Sustainable renovation Sustainable renovation 
conceptconcept
(increase of students (increase of students 
performance improvement ofperformance improvement ofoperating costs)operating costs) performance, improvement of performance, improvement of 
thermic comfort, visual, acustic) thermic comfort, visual, acustic) 



Obj ti f th il t j tObj ti f th il t j t

Dena Pilot Project „Low Energy Standard for existing school buildings“

Objectives of the pilot project:Objectives of the pilot project:

•• M bili ti f t ti l fM bili ti f t ti l f•• Mobilisation of potentials for energy Mobilisation of potentials for energy 
efficiency in renovation of buildingsefficiency in renovation of buildings

•• Contribution to the reduction of COContribution to the reduction of CO22--
emissionsemissions





SupportSupport::SupportSupport::
•• Participants receive a credit with susidized Participants receive a credit with susidized 

interests (KfWinterests (KfW-- Communal credits for energeticCommunal credits for energeticinterests (KfWinterests (KfW Communal credits for energetic Communal credits for energetic 
renovation of buildings)renovation of buildings)

Duration:Duration:
•• Starting with application procedure (31.07.08)Starting with application procedure (31.07.08)
•• Finishing with handing over of monthly Finishing with handing over of monthly 

consumption measurements to the  German consumption measurements to the  German 
Energy Agency 3 years after completion ofEnergy Agency 3 years after completion ofEnergy Agency 3 years after completion of Energy Agency 3 years after completion of 
construction (30.04.2014construction (30.04.2014))



Calculation of Profitability of Calculation of Profitability of 
measuresmeasures

•• Assumptions:Assumptions:•• Assumptions:Assumptions:

-- Calculatory interest rate: 3,30%Calculatory interest rate: 3,30%

-- Yearly increase in costs:Yearly increase in costs:
Biomass: 5 00 %Biomass: 5 00 %Biomass: 5,00 %Biomass: 5,00 %
Electric Power: 7,00 %Electric Power: 7,00 %

-- If applying: maintenance costsIf applying: maintenance costs

-- Basic State construction subsidy 35 %Basic State construction subsidy 35 %Basic State construction subsidy 35 % Basic State construction subsidy 35 % 



Thermal protectionThermal protectionThermal protectionThermal protection
•• BaselineBaseline •• ImprovementImprovement•• BaselineBaseline

Thermal protection acording to Thermal protection acording to 
the requirements of the the requirements of the 

•• ImprovementImprovement
Optimization of thermal Optimization of thermal 

protection:protection:qq
German Energy Saving German Energy Saving 
Regulation (EnEV)Regulation (EnEV)

protection:protection:

Insulation ext. wall 14 cm WLG Insulation ext. wall 14 cm WLG 
040040

Insulation ext. wall 16 cm WLG Insulation ext. wall 16 cm WLG 
035035

Insulation roof 14 cm WLG 035  Insulation roof 14 cm WLG 035  
Glas facade double vitrification:Glas facade double vitrification:
Uw 1,3 W/m²KUw 1,3 W/m²K

Insulation roof 17 cm WLG 035Insulation roof 17 cm WLG 035
Glas facade triple vitrification,Glas facade triple vitrification,
Uw 0,9 W/m²KUw 0,9 W/m²K, /, / , /, /









IlluminationIlluminationIlluminationIllumination
•• BaselineBaseline •• ImprovementImprovement•• BaselineBaseline

Di tl i t ll dDi tl i t ll d

•• ImprovementImprovement

Ab d lAb d lDirectly installedDirectly installed
fluorescent tubesfluorescent tubes

AbgependelteAbgependelte
Fluorescent tubesFluorescent tubes
T5 t b / 49 WT5 t b / 49 WT8 tubes / 58 WT8 tubes / 58 W T5 tubes / 49 WT5 tubes / 49 W
EVGEVG





Air conditioningAir conditioningAir conditioningAir conditioning

Guidlines for inGuidlines for in--door air hygiene in school door air hygiene in school 
buildings (Federal environmental agency Junibuildings (Federal environmental agency Junibuildings (Federal environmental agency, Juni buildings (Federal environmental agency, Juni 
2000):2000):

„In general through window opening. If this is not „In general through window opening. If this is not 
enough to maintain a hygenically acceptable airenough to maintain a hygenically acceptable airenough to maintain a hygenically acceptable air enough to maintain a hygenically acceptable air 
quality during lessons, other ventilation options have quality during lessons, other ventilation options have 
to be installed to guarantee a sufficient air exchange“to be installed to guarantee a sufficient air exchange“g gg g



Of special importance in class rooms:Of special importance in class rooms:
Carbon dioxid concentration (COCarbon dioxid concentration (CO22))

•• Hygenic threshhold:Hygenic threshhold:
0,15 Vol. % or 1.500 ppm0,15 Vol. % or 1.500 ppm
in comparison:in comparison:
COCO22--concentration in fresh air: around 350 ppmconcentration in fresh air: around 350 ppm

•• In class rooms up to 4.000 ppm can be found!In class rooms up to 4.000 ppm can be found!
In the Ostendorfer Gymnasium in March 2008In the Ostendorfer Gymnasium in March 2008In the Ostendorfer Gymnasium in March 2008 In the Ostendorfer Gymnasium in March 2008 
results of technical measurements showed:results of technical measurements showed:
Until 2 500 ppm 1 500 ppm were constantly beingUntil 2 500 ppm 1 500 ppm were constantly beingUntil 2.500 ppm, 1.500 ppm were constantly being Until 2.500 ppm, 1.500 ppm were constantly being 
exceeded.exceeded.



Ventilation SystemVentilation SystemVentilation SystemVentilation System
•• BaselineBaseline •• ImprovementImprovement

Normal window openingNormal window opening

Advantages:Advantages:

Central ventilation system with Central ventilation system with 
80% heat recovery80% heat recovery

Ad tAd tAdvantages:Advantages:

No additional investement and No additional investement and 
operation costsoperation costs

Advantages:Advantages:

Reduced loss of heating energy, Reduced loss of heating energy, 
permanent ventilation also during permanent ventilation also during 
classes because of this never reachingclasses because of this never reaching

Disadvantages:Disadvantages:

classes, because of this never reaching classes, because of this never reaching 
the threshhold also with full classroomsthe threshhold also with full classrooms

Disadvantages:Disadvantages:
Loss of heating energy, during Loss of heating energy, during 

winter season only possible winter season only possible 
during breaks, because of this during breaks, because of this 
permanently high COpermanently high CO2 2 
concentration in full classconcentration in full class

Higher investment and opration costsHigher investment and opration costs
Higher consumtion of electrical powerHigher consumtion of electrical power

concentration  in full class concentration  in full class 
rooms (threshhold of 1.500 rooms (threshhold of 1.500 
ppm Reached after 20 min!)ppm Reached after 20 min!)













ENDENDENDEND


