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Energy-standard (Germany)
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Primary Energy- Source Energy Values

Regenerative 
i.e.photovoltaics

Quelle: Dr. Burkhard Schulze Darup



Resources

300

O O O rd rdbis 1918 1919-48 1949-57 1958-68 7

heating-reduction 

200

250

m
²*

a)

1.
 W

SV
O

2.
 W

SV
O

3.
 W

SV
O

ie
-S

ta
nd

ar
us

-S
ta

nd
ar

19
69

-7
7

r 
10

150

200

ng
  k

W
h/

(m

dr
ig

en
er

gi
Pa

ss
iv

ha
u

Fa
ct

or
50

100

he
at

in

N
ie

d P

0

50

10 20 30 40 50 60 70 80 90 100

energetic optimal standard

10 20 30 40 50 60 70 80 90 100
percentage of flats (%)

source: ARENHA 1993, IWU 1994, Bundesarchitektenkammer 1995, Schulze Darup 1998/2000



Promotion
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Set target of rate for renovation in Neumarkt until 2050

m² Domestic buildingsm  Domestic buildings

m² Domestic buildings

m² renovated accumulated

Reference: Dr. Burkhard Schulze Darup



Reduction of heating demand and CO2 emission 
for domesic buildings

Average demand of heating

Average CO2-Emission kg/m²

Reference: Dr. Burkhard Schulze Darup
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Components roof
25 - 45 cm
U = 0,1-0,15 W/m²K

regenerative 
heating-systems

wall 
18 30 cm

Ventilation –
heat recovery 18 - 30 cm

U=0,12-0,18 W/m²K
Passive house-
windows

heat recovery

windows 
Uw=0,85 W/m²K

Air-tightness
n50 ≤ 0,6 h-1

cellar
12 – 25 cm
U = 0,15-0,2 W/m²K



Window Uw = 0,85 W/(m²K)
50 %g = 50 %

•airtight adhesion•airtight adhesion



Window Uw = 0,85 W/(m²K)
50 %g = 50 %



Window Uw = 0,85 W/(m²K)
50 %g = 50 %



Shutter and shading systems 
ith t th l b idwithout thermal bridges



source: www.variotec.de



Air-tightness



Air ventilation with heat recovery



Specific Values: Example for two energy-efficiency Standards compared to the 
Standard EnEV 2009 to reduce the heating consume for houses in Neumarkt

EnEV 2009 Faktor10 Passivhaus

Wall 16 cm λ=0,032 20-24 cm λ=0,032 24 cm λ=0,032

Roof 20 cm λ=0,035 25-35 cm λ=0,035 35 cm λ=0,035

Ground 15 cm λ=0,035 15-20 cm λ=0,035 25 cm λ=0,035

Window Uw=1,1 W/m²K Uw=0,8-1,0 W/m²K Uw=0,8 W/m²K

Door Uw=1,3 W/m²K Uw=1,0 W/m²K Uw=0,8 W/m²K

Thermal Bridges ΔUWB=0,05 ΔUWB=0,02-0,03 ΔUWB= - 0,01

Airtightness n50 < 1,0 h-1 n50 < 0,6 h-1 n50 < 0,6 h-1

Heating Syst. Gas-BW Gas-BW Gas-BW

Hot Water Syst. Gas-BW, Solar Gas-BW, Solar Gas-BW, Solar

Lüftung Vent. Abluft Zu-/Abl. 80% Zu-/Abl. 85 %Lüftung Vent. Abluft Zu /Abl. 80% Zu /Abl. 85 %

Heating 55 kWh/(m²a) 30 kWh/(m²a) 15 kWh/(m²a)

PE-Energy qP 85 kWh/(m²a) 49 kWh/(m²a) 30 kWh/(m²a)gy qP ( ) ( ) ( )

Quelle: Dr. Burkhard Schulze Darup



Local heat and heating Systems in Neumarkt

local heat:

- Combined heat and power plant  „Pfleiderer concern“p p „
- additional in planing: biomass plant

further heating systems:further heating systems:

-electrical heat pump in combination with solar heat 
(good for energy efficient buildings/ high standard)(good for energy efficient buildings/ high standard)
-wood pellet (for sparesly populaded regions)
- gas heating value technology
- ...

in principle:
every building has to be considered individually



10 Reasons for energy-efficient modernisation
Kohle Erdöl
Erdgas Kernkraft
Trad. Biomasse Neue Biomasse
Wasserkraft Windenergie
Solarenergie Geo-Energie

f ht E E i iSaving of Structural physical 61 unerforschte Energ. EnergieeinsparungSaving  of 
recources

Structural- physical
save & comfortable

72 Winning of 
comfort

Climate protection
& pattern/ antetype

83
Preservation of 
structures  & Insurance against 

rising costs for energy

9
4

no mold rising costs for energy
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5 Value of the U di

local economyhealth

105 Value of the 
building for 
the future

Upgrading 
of the location

Reference: Dr. Burkhard Schulze Darup


