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„Ecological pilot project, accompanied by 
scientific support – Lange Gasse 7 in 
Quedlinburg“ 

)i Author: Dipl.-Ing. Bettina Stöckicht 

BPh.  

Prinzipal  Wohnungswirtschaftsgesellschaft mbH Quedlinburg 

Scientific support and project man-
agement  

Deutsches Fachwerkzentrum Quedlinburg e.V. 

mit Unterstützung von  

BAUKLIMA Ingenieurbüro W. Eckermann, Potsdam 

Project planning and construction 
management  

Architektenbüro Jerx-Grasemann, Quedlinburg 

Building services – Planning  EKH Planungsgesellschaft mbH, Quedlinburg 

surface  873 m² 

Main usable surface residing and 
business  

394,7 m² 

Gross floor- space  887 m² 

Gross total costs  1.250.000 �    

Construction period  August 2003 – December 2004 

)ii German Timber Frame Center (registered associat ion) 

)iii (Deutsches Fachwerkzentrum Quedlinburg e.V.) 

Txt.   After the foundation of the German Timber Frame Center Quedlinburg 1999 
under the patronage of the ZHD Fulda, the Center constitutes as independent 
nonprofit association, now under the patronage of the German Foundation for 
monument protection, the State Saxony-Anhalt and the municipality 
Quedlinburg, supported by the BauBeCon Sanierungsträger GmbH and the 
Nord/LB State Bank Saxony- Anhalt. At present there are 9 permanent em-
ployees, 2 trainees and 5-6 one year volunteers working in the field of historic 
preservation in different projects, e.g. in historic preservation and mainte-
nance as well as in the documentation of the historic structure. Beside the 
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historic architectural survey (e.g. castle Stolberg, Priest houses St. Jacobi in 

Lübeck), a sound construction survey, the ecological and substance prevent-
ing rehabilitation and restoration of historic buildings and construction ele-
ments jointly with participants of the stonemasons’ lodge for youngsters and 
with our carpenter trainees we are engaged as well in projects simultaneously 
with construction progress, implementing and evaluating scientific investiga-
tions together with other partners.(e.g. Goldstr. 25 and Klopstock-summer 
cottage in Quedlinburg)These findings should be used to the benefit of princi-
pals, planners and patrons, who are confronted to retrofitting and monument 
protection. One of these research projects will be presented below. 

)iv Project description 

Txt.  The field test: “Ecological pilot project, accompanied by scientific support“- 
Lange Gasse 7 in Quedlinburg was initiated by the German Timber Frame 
Center r.a. aimed at such questions like: Are environment protection and 
monument protection compatible?, „is the use of new materials and technolo-
gies in the monument protection possible“?, „how big are the economic and 
heat energetic potentials? “ and should give transferable answers.  
The field test was implemented from 2003-2004, supported by the Ministry of 
Construction Saxony-Anhalt (program “urban monument protection”), the 
German Foundation for Monument Protection, the BauBeCon Ltd. acting as 
redevelopment agency of the municipality Quedlinburg as well as the real es-
tate company Ltd. Quedlinburg as principal. The German Environment Foun-
dation had a special part due to the promotion of the scientific support in the 
field test 

Txt.The house „Lange Gasse 7“ is located between the „Schlossberg“ and the old 
town/Hohe Straße in the West of Quedlinburg and was built about 1780 as 
two- storey timber- frame construction, mainly onto a compact ground floor 
and 3 vaulted cellars. The baroque timber-frame style is formed by a rhythmic 
composition of the pillars with 7 window axes in the timber frame upper- floors 
as well as a little floor-bulge. The timber frame is infilled with brickwork.1  
Starting point of the project was the highly aggrieved status of the basic fabric 
caused by a long-lasting vacancy, especially concerning the supporting con-

struction.  

Txt.   Due to its privileged location, cubature and the planned use as apartment 
house, the „Lange Gasse 7“ is well  qualified to design a master plan in terms 
of ecological and structural-physical internal insulation and adjusted heat- and 
ventilation measures. The interdisciplinary assessment of permanence, quali-
ty of living conditions as well as construction- and energy costs should allow 
reproducible and realizable conclusions.  

                                                
1  „Baugeschichtliche Begleitdokumentation von denkmalpflegerisch bedeutsamen Gebäuden- Lange Gasse 7“, U. 
Ewers Mai 2003, ergänzt von Dr. O. Karlson September 2004, DFWZ QLB 
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BPh.  

BiTit.BiTit.BiTit.BiTit. Picture 1: House front before reconstruction 2003 ( Photomontage 
DFWZ QLB, Swieder) 

BPh.  

BiTit.BiTit.BiTit.BiTit. Picture 2: View of the courtyard after reconstructi on 2005 (DFWZ 
QLB) 

Txt.Beside the retrofitting of the heavy damaged building fabric and the restoration, 
in line with accepted conservation practices by the mainly use of  ecological 
building materials, the project followed more goals: 

·  the use of the latest measurement and testing methods in a long term test re-
garding the structural- physical characteristics of the used building materials 
and to the influence of the users habit  

·  a cost comparison between ecological and conventional restoration under 
consideration of the maintenance costs 

·  the qualification of regional companies as well as seminars for professional 
planners. 

)v The restoration 

Txt.The restoration of the wooden structure has been realized by using of tradition-
al carpenter technologies. The partitions of the upper floors got historically felt 

tile-visible decorated partitions made from small old- tiles that have lain in 
lime mortar added by white sand and Häßler chalk. The use of environmental 
friendly materials, like e.g. wooden parquet, cork pavement, mineral colors, 
stuff blocking from hemp etc. had priority during the restoration. 

Txt.All internal and external walls got plastered surfaces. At the beginning of 2004, 
the restored building could be handed over to the principal. 
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BPh.  

BiTit.BiTit.BiTit.BiTit. Picture 3: Limestone filling in the roof above the first floor (BAUKLI-
MA Ingenieurbüro) 

BPh.  

BiTit.BiTit.BiTit.BiTit. Picture 4: Hemp stuffing wool for the waterproofing  of the window 
connection (DFWZ QLB) 

)vi   The project, including 5 flats at 3 floors offered the chance, to realize 
different internal insulation and heating solutions, noise reduction 

measures and formats of windows, and in a long-term run, to assess 
the effects towards the building fabric, the energy consumption and 
the individual user habit. Due to the big ceiling height a flat for singles 
and a commercial space had been set up on the first floor. In both up-
per floors there is each with two-and three room flats arranged.2 The 
investigations are concentrated at those in physical structure and re-
quirement in use comparable rented flats. The recurrent North-South 
orientation guarantees nearly comparable external climatically condi-
tions3. 
Blower-Door- measurements, infrared thermography and wood mois-
ture tests served to ensure the quality of the realization. Since No-
vember 2004 the moisture and temperature rates of the respective 
wall mountings as well as the internal and external climate, have been 
continuously measured by the BAUKLIMA engineering company Eck-
ermann.  Every of the 4 different insulation types have a metering 
shaft with temperature and moisture sensors, as well as a thermal 
flow table. The sensors for the room climate as well as the metering 
shafts for the building parts exist in the northward oriented sleeping 
rooms of the 4 flats. The maintenance free recording of the metered 
value is realized by central readable data logger. Ausführung der In-
nendämmung 

                                                
2  Reconstructing planning by the architect’s office Jerx-Grasemann, Quedlinburg 
3  Reconstructing planning by the architect’s office Jerx-Grasemann, Quedlinburg 
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BPh.  

Picture 5: layout with ground plan first floor (abq  Jerx-Grasemann) 

BPh.  

BiTit.BiTit.BiTit.BiTit. Picture  6: Layout 1st floor with flat 4 (yellow) a nd flat 5 (green), The 
2nd upper floor with insulation flat6 and flat 7 is  identical in construc-
tion (abq Jerx-Grasemann) 

Txt.  In each of the 5 flats there has been realized another internal insulation. In the 
flats, located at the 1st floor, a brick lining of 175 mm thick wooden light adobe 
stones with floor heating, as well as an internal insulation of app. 80 mm heat-
insulation adobe (�  = 0,08 W/[m²K])and also a floor heating have been used.  

Txt.Flat 4 Wooden light adobes 

BPh.  
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BiTit.BiTit.BiTit.BiTit. Picture 7: Brick lining of wooden light adobe stone s (W4) (DFWZ QLB) 

 

 construction (inside to outside) 
120 mm lacing with old bricks 
55 mm rearward stuffing with wooden 

light loam 
175 mm wooden light adobe stones, 600 
kg/m³ 
25 mm internal loam plaster, two-layer 
U-value lacing calculated: 0,59 W/m 2K 
U-Effective-value lacing metered 2006: 
0,43 W/m2K 

BiTit.BiTit.BiTit.BiTit. Picture 8: Horizontal slice wooden light loam (DFWZ  QLB, Naumann) 

Txt.  The used wooden light adobe stones get a better insulation effect due to the 
addition of a mixture of wood chips and chipping of pinewood and cellulose in 
which the heat accumulation and noise reduction characteristics are kept. Its 
consistency the loam keeps only by drying. As plastic material it lends itself to 
the leveling of roughness’s. Such realized measures have no impact to the 
original material. The layer construction is done in orthodox craftsman tech-

nology. 

Txt. W5 Heat insulation loam 

BPh.  

BiTit.BiTit.BiTit.BiTit. Picture 9: Heat insulation loam 80 – 120 mm size (W 5), tamping of the 
insulation loam (DFWZ QLB) 

BiTxt.Construction  (outwards to inwards) 
120 mm Lacing from old bricks 
80 mm heat insulation loam (�  = 0,08 

W/mK) 

22 mm wooden boarding (separation in 

lath thickness) 
5 mm reed mat 
25 mm internal loam plaster, two-layer 

U-value lacing calculated: 0,64 W/m 2K 

innen

aussen

3   Wärmestromplatte

2   Kombisensor Feuchte + Temperatur

1   Wandtemperatur aussen

1

2

4

3

5

4   Wandtemperatur innen

5   Kombisensor Feuchte + Temperatur (Raumklima)
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U-effective lacing metered 2006: 0,39 

W/m2K 

BiTit.BiTit.BiTit.BiTit. Picture 10: Horizontal slice heat insulation loam ( DFWZ QLB, Nau-
mann) 

Txt.  The thermal insulation loam is approved by the building authorities as thermal 
insulating material and is primarily used in the internal insulation of timber 
frame walls. The material consists of a mixture from cork, loam, straw and 
kieselguhr which is delivered as plastic material. The thermal insulating loam 
is capillary conducting and forms together with the existing infill as well as the 
wooden supporting formwork a hollow free combination. Such kind of 
measures doesn’t influence the original substance. The layer construction is 
done in orthodox craftsman technology.  

Txt.W6 Calcium silicate plates 

Txt.   Plate systems have been installed in the 2nd floor: One flat got an internal in-
sulation with 60mm calcium silicate plates with panel- type radiators and the 
second one an internal insulation with 60mm wood fiber insulation plates and 
a room-high panel heating at all external walls. 

BPh.  

BiTit.BiTit.BiTit.BiTit. Picture 11: 60 mm Calcium silicate plates (W6) (DFW Z QLB) 

Construction (outwards to inwards) 

120 mm lacing from old bricks 

50 mm balance plaster 
10 mm Systemic glue 

60 mm Calcium silicate plate 

5 mm Systemic internal plaster 
U-value lacing calculated: 0,67 W/m 2K 
U-effective lacing metered 2006: 0,78 

W/m2K 

Txt.Picture 12 Horizontal slice Calcium silicate slices  (DFWZ QLB, Naumann)  

Txt.  The used calcium silicate plates consist out of sand and chalk, which is trans-
formed to calcium silicate during the production process, a material based on 
minerals. The calcium silicate crystals form a poripherous structure. The ma-
terial is permeable, surface- active, incombustible and fungi resistant. Calci-
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um silicate plates are very stable and supporting. They can be easily cutted 

by handsaw, circular hand saw etc... At rough walls, like e.g. in the timber 
frame construction the sometimes high input to the construction of flush and 
vertical walls has an effect on increasing costs and time consuming. This 
preparatory work as well as the holohedral sticking of the plates is the basic 
precondition for a well-functioning complete system. The application of the in-
ternal insulation system takes less time. The wall dries quickly.  

Txt.  W7 Wood fibre insulating plates 

Txt.  The selection and the sizing of suitable solutions of the internal insulation 
have been supported by the „Institut für Bauklimatik“of the Technical Universi-
ty Dresden. Especially for the internal insulation with wood fiber insulating 

plates and the embedding of a room-high heating, the uncertainty about the 
practical feasibility was quite strong, as condensate calculations according to 
DIN 4108, part 3 showed critical condensate quantities. 
By using the simulation programme DELPHIN the hydrothermal characteris-
tics of the wall construction W7 has been investigated under in-stationary cli-
matically marginal conditions. „The „high“ moisture quantity of up to 120 g/m²  
during the first 100 days is caused by the installation moisture, resp. its redis-
tribution. Following, there is no noteworthy condensate formation. The results 
allow the conclusion, that at the chosen marginal conditions, hydric critical 
conditions can occur only due to implausible situations. Primal the malfunc-
tion of the wall heating for a long period with cold outdoor temperatures with 

at the same time high internal temperature, lead to problematic moisture of 
the material. “ 

BPh.  

Bild 13: Wall heating onto wood fibre insulating pl ates (W7) (DFWZ QLB) 

BiTxt.Construction(outwards to inwards) 

120 mm lacing from old bricks 
50 mm balance plaster 

10 mm   Loam- contact mortar 

60 mm  Wood fiber insulating plate 
5 mm Steam brake filler (System compo-

nent) 
25 mm  Loam internal plaster, two-way 

onto wall heating 

U-value lacing calculated: 0,50 W/m 2K 

3 Wärmestrom

2 Kombisensor Feuchte + Temperatur

1 Wandtemperatur aussen

1

2

4

3

5

4 Wandtemperatur innen

5 Kombisensor Feuchte + Temperatur (Raumklima)

6

6 Temperatur Rohr
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U-effective value lacing metered 2006: 

0,38 W/m2K 

 

BiTit.BiTit.BiTit.BiTit. Picture 14: Horizontal slice of wood fiber insulati ng plate (DFWZ QLB, 
Naumann) 

Txt.   The wood insulating plate is a thermo technical optimized, plaster suitable in-
sulation material based on a specific wood fiber. The used wood fiber insulat-
ing plates are produced exclusively out of wood off-cuts from domestic pin-
ewood in terms of rinds, splinters and woodchips without additive of external 
binder. The plates are permeable, surface active and sound absorbing. At 
rough walls the high input for the production of flush and vertical walls causes 
increasing costs and more time than expected. This preparatory work as well 
as the holohedral sticking of the wood fiber insulating plates is the basic con-
dition for a functioning total system. To the prevention of an increasing con-
densate outfall the raising of the inward facing diffusion resistance makes 
sense. The used wood fiber insulating plate get inside mineral system com-
ponents with steam breaking effect. 

Txt.  At all insulating systems the critical connections at the windows and the em-
bedded walls have been checked and the avoiding of wholes between timber 
frame walls and insulation had been respected. The goal was the creation of 

a homogeneous wall construction which is able to quickly emit not avoidable 
moisture. 

Txt.   In contradiction to the insulation bowls based on loam at the first floor, the in-
tensive preparation of the wall in the second floor was necessary. Before the 
sticking of the insulating plates it was necessary, to preparate the walls flushy 
and vertically. The partitions had been filled with plaster; the timber frame had 
to be spanned with vlies material and common reed mats and a layer of ad-
justment plaster. The plaster layers have been applicated in several process 
steps with a thickness of 50mm. A heat insulation of the window loafs has 
been installed only in one flat using 15 mm thick calcium silicate plates (W6). 

Txt.  Table 1 provides a survey about construction costs and structural- physical 
data of the best practice model. Such a simplified demonstration has only an 
orienting character. Advantages and disadvantages of the different insulating 
systems must be weighted according to the individual needs of each project.  
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TTit. Table 1: Parameters and costs compared to insulatio n varieties  

 Category Light wood loam 

stone 

Thermal insula-

ting loam 

Calcium silicate 

plate 

Wood fibre insulating 

plate 

Thickness of the insula-

tion layer  (without plaster 

/glue  

175 mm  (-) 80 mm  (+)  60 mm  (+) 60 mm  (+) 

Total thickness of the 

wall construction 

375 mm  (-) 252 mm  (+) 245 mm  (+) 270 mm  (+) 

Gross density �  

(average) 

600 kg/m³  (-) 300 kg/m³ 220 kg/m³ 120 kg/m³ (+) 

Thermal conductivity �  

(calculated value)  

0,17 W/(mK)  (-) 0,08 W/(mK)  (+) 0,065 W/(mK)  (+) 0,045 W/(mK)  (+) 

Heat transfer coefficient 

U (calculated value)  

0,59 W/(m²/K) 

in the lacing 

0,50 W/(m²/K)  

total 

0,63 W/(m²/K) 

in the lacing 

0,55 W/(m²/K) 

total 

0,67 W/(m²/K) 

in the lacing 

0,56 W/(m²/K) 

total 

0,50 W/(m²/K) 

in the lacing 

0,43 W/(m²/K) 

total 

Additional preparation 

of the wall surface  

Not necessary  (+) Not necessary (+)  Mostly necessary 

(-) Filling of the parti-

tions, plaster as vertical 

and  row  adjusted walll 

surface 

Mostly necessary (-) 

Filling of the partitions, 

plaster as vertical and  row  

adjusted walll surface 

Moistening during in-

stallation of the insulat-

ing system (wall without 

internal plaster) 

10,5 l/m² 

Backfill of the  stone-
work up to max. 3 cm 

24,0 l/m²   (-) 

 

1,1 l/ m²  (+) 4,9 l/m²  (+) 

Moistening due to wall 

levelling 

none (+) 

if the joint to the stone-
work is smaller than  3 
cm 

none  (+) 

 

9,0 l/m² 

At 50 mm levelled  
plaster 

 

9,0 l/m² 

At  50 mm levelled plaster 

Moistening due to inter-

nal plaster 

7,2 l/m² 7,2 l/m² 1,4 l/m²  (+) 8,5 l/m² 

Drying period before 

placing the internal 

plaster 

1-2 days  (+) 5-9 Weeks   (- -) app. 1 day  (+) 1-2 days  (+) 

Costs per qm net wall 

surface  

114,40 � /m²  (+) 94,90 � /m²  (+) 

 

133,90 � /m²  (-) 

incl. 44,80 � /m² for wall 
preparation/levelled 
plaster 

129,70 � /m²  (-) 

incl. 44,80 � / m² for wall 
preparation/levelled plaster 

Additional costs none  (+) none  (+) 

per additional 1 cm 

(-) 

Stuffing barriers at 

(-) 

Corner fortification window 



EngVeröffentlichung LaGa7 mit Bildern 1.doc Seite 11 von 20 
 

insulating loam: 6,00 
� /m2   

building part connec-
tions,appendix: win-
dows  soffit plate 96,40 
� /m2  

cirquits lintol comer an-
gle8,10 � /m 4,60 � /piece.   

Handling of the system Simple and quick Simple, but costly 

due to bowl con-

struction  

Simple and quick 

but exact working 

necessary  

Quick but costly due 

to additional dowel-

ling 

)vii Long term metering and control of success 4  

Txt.Room climate  

The moisture in the timber frame wall follows from the interaction of the inter-
nal- and external climate. The external climate stress is nearly identical; the 
structural- physical metering shafts are located on the southern part of the 
building. In contrast the internal moisture stress in the different flats varies 
mainly in the heating period. Especially in the sleeping rooms there are differ-
ent heating and ventilation habits. Whereas the average value of the relative 
inside air humidity during the heating period 2005/2006 marginal differs in the 
different flats (47 % to 51 %), are there in the medium temperature level sig-
nificant deviations of app. 15°C (W7) up to 20°C (W 6). In the case of the wall 
heating (W7), apparently lower air temperatures are enough for a comfortable 

stay. Regarding the moisture stress of the timber frame wall, the moisture 
gradient between the internal and outside air is decisive which depends first 
of all of the moisture content of the room air. It is at the same relative mois-
ture of the room air temperature proportional.  In the wall construction W6 the 
moisture stress resulting from the room air is the biggest and in W7 the low-
est. The ventilation behave of the tenants could be nearly quantified due to 
the internal- and external climate data.   

Txt.Wood moisture  

The moisture characteristics of the timber frame construction is evaluated by 
two parallel measurement methods. A qualitative assessment is possible due 
to a multitude of wood moisture metering points in the combination between 

timber frame and insulation. The quantitative evaluation is based on metering 
shafts with high- quality temperature and moisture sensors, which are placed 
in the transversal section of the sleeping rooms. 
In the building there are five vertical metering shafts with altogether 47 wood 
moisture metering points. The long term metering of the wood moisture be-
tween wood- and internal insulation is based on the moisture dependency of 
the resistivity. For the identification of the wood moisture a measuring device 
HT 65 of the company Gann has been used. At all wall constructions a clear 
tendency is visible regarding the drying of the strong varying building mois-
ture, depending on the specification. From summer 2006 the wood moisture 
values are nearly everywhere in the building below the limit value for pest in-
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festation of 20 mass percent. 

The risk of moisture due to the shortfall of the dew point is mainly in the barri-
er between timber frame and internal insulation. A comparison of the moisture 
development of the different insulating varieties in this critical area succeeds 
with the support of the metering shaft in the external wall.  
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Txt.Picture 15: Average values of wood moisture data in  the flats 2004 to 
2010 (DFWZ QLB) 

Txt.Drying of the building moisture  

All used internal insulations caused non-insignificant moisture, in the following 
drying there are significant variances. The drying period of the used internal 
insulating systems depends of the building moisture as well as of the drying 
supporting or resistant quality of the internal structure. The heat insulating 
loam W5 causes double sized moisture into the wall, however, the drying pe-
riod increases at about tenfold for the different metering points. The reduced 
drying thru the planking at the inner side with steam braking and capillary 
breaking effect is negative perceivable. 

                                                                                                                                                   
4 Summing up evaluation in the context of the scientific project support , Dipl.-Ing. Wulf Eckermann, 
BAUKLIMA Ingenieurbüro, Potsdam 
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Txt.  

Txt.Picture 16: Moisture input in the layer constructio n of the internal insulat-
ing systems (DFWZ QLB)  

Txt.  The recommendations of the WTA regarding the diffusion equivalent air layer 
thickness (sd- value) of 0,5m- 2m for inward facing layers at the realization of 
an internal insulation are exceeded [2]. The characteristics during the drying 
of building moisture can be principally compared with the drying process of 
condensate moisture. In case the wall construction stimulates the drying of 
the building moisture it has likewise advantages in the long term moisture 
performance. Regarding the room climate data there are differences between 
the investigated living rooms. However, these minor variances with regard to 
the drying effect are subordinated to the prominent differences in the wall 

construction. The holohedral wall heating in W 7 has an exceptional position. 
The drying characteristics are being improved by the increase of temperature 
on the wall surface with simultaneous rise of the moisture gradient between 
wall surface and wall center. Between the floor heating and the radiator heat-
ing there are no significant differences visible.  

Txt.  Condensation water in the building element   
During the heating period 2004/2005 overlay the influences of the building 
moisture and the condensate moisture and from the heating period 
2005/2006 the winterly condensate dominates definitely as moisture load. 
The used constructions show different reactions. The moisture process in 
W4, 5 and 7 is characterized by a high moistening during the installation, last-
ing for a long time.  In contrast there are characteristic winterly moistening’s 
due to condensate water especially at the wall constructions W 6 and W 7. All 
insulation types have a distinctive drying performance so that the moisture 
balance is uncritical despite winterly peaks.  

Txt.  Local winterly moistening’s require more observation which arise in the area 
oft he timber frame dormers. This phenomenon arises especially at the wall 
construction 6 and 7 with internal insulation plates. Already in the first winter 
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there were moistening’s with temporary 50 mass %. In the second heating 

period the values have been lower at about 36 mass %, nevertheless signifi-
cant rose. The raised wood moistures behind the insulation layer correspond 
to local warming which can be located with internal winterly infrared pictures 
between wall and floor resp. from outside in the cullies area. Apparently there 
are hidden air paths in the ceiling- wall passage which causes a stronger 
condensate water formation at the wood dormers. Most of all the realization 
details in the floor connection of the relatively thin plate systems 6 and 7 have 
to be improved. The massive bowls of light loam stones and heat insulating 
loam have advantages through an extended air path. (See building Detail Pic-
ture 19)  

Txt.   Also static- constructional reasons have to be considered: In the 2nd floor the 
first demolitions of the floor- covering from the mopboard appeared. Evidently 
the ceiling has been down casted up to 1 cm. Probably it is caused by the co-
incidence of multiple factors like the twist of the installed reinforcing wood at 
the ceiling beams and the elasticity of the fasteners, as through the recon-
struction the fitting accuracy is being affected. With a high number of new 
connections between several floors and the additional installation of internal 
walls supplementary settlings can occur. 

BPh.  

BiTit.BiTit.BiTit.BiTit. Picture 17: Demolition of the floor tiles from the wall tiles caused by 
the drop of the ceiling 2 nd floor (DFWZ QLB) 

 

  Heat transfer  

The forecasted heat transfer coefficients based on the chosen wall construc-
tion and material constants (U-value) were reached or undercut. Only in the 
wall construction W 6 a little raise of the metered value (U-effective value) 

opposite the calculated value is visible. Against it mainly W4 and W5 show 
with massive insulating bowls a significant decrease of the measured value 
compared to the calculated value, putting down to storage effects of internal 
and external heat yields in the massive bowl. Also the identified U- effective 
value of the wood fiber insulation plate is influenced by external boundary 
conditions. The insulation plates were internal fixed with a room- high wall- 
heating which causes an additional drying of the system and is positive influ-
encing the U- value.  
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BiTit.BiTit.BiTit.BiTit. Picture 18: Heat transfer coefficient (U-values) in  the lacing compared 
to insulation varieties (BAUKLIMA Ingenieurbüro) 

Txt.  Thermal heat consumption  

The calculated specific heating load of the buildings acc. DIN EN 12831 of 
app. 21700 W, is more than 50% lower against the initial state5. Converted to 
the thermal energy consumption it stands for: With the realized insulating- 
measures and the improvements of the windows in the project, app. 60 % 
heat energy costs can be saved. The real thermal heat consumption based 
on the heated floor space of the 4 reference flats was in the heating period 
2005/2006 between 44 and 87 kWh/(m²a)and can be estimated as low for 
such kind of buildings.  

)viii   By trend a decrease of the heat energy consumption between 
the heating periods 2004/2005 to 2005/2006 can be stated. Addition-
ally, the drying of the building moisture contributes to that; a significant 
decrease is visible in the flat where the thermal insulating loam was 
used. During the planning period of the thermal reconstruction doubts 
have been expressed regarding the installation of the wall heating at 
the external wall, as a higher heat energy consumption was assumed. 

These fears haven’t been acknowledged as the heat energy con-
sumption of the flat with HFD (W7) and wall heating is more or less 
below average. Certainly the high comfort of radiant heating contrib-
utes to it, which allows a drop of the air temperature, causes a reduc-
tion of the air infiltration heat losses.  

 

 

                                                
5  Calculation acc. to EKH Planungsgesellschaft, Quedlinburg, Dipl.-Ing. D.Oelsner 
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)ix Summary  

For the evaluation of the project success there are meanwhile the results of a 
six year metrological monitoring of renovation and the use of the building 
available. 

All used internal insulating solutions are generally applicable in timber frame 
buildings. Well founded findings regarding individual advantages and disad-
vantages of the used solutions in the categories application technology, user 
acceptance, building physics, energy efficiency and costs are results of the 
project.  

The installed insulating bowls made from wood light loam and thermal insulat-
ing loam show clear advantages compared to often used drywall installation 

systems. Including opposite to the pre-calculation, lower U-effective values as 
well as the better air- impermeability in the insulating bowl and the reduced 
risk of moisture convection in the connection areas. The remarkable differ-
ences between calculated and measured heat transfer coefficient (U-value) 
could be certified by repeated measurements.  

Significant disparities are shown in the drying procedure. All investigated in-
ternal insulating solutions lead to a moisture input into the wall construction. At 
the insulating plates the required leveling layers have to be respected. The 
drying periods vary much more as the difference in the moisture input is as-
sumed. The high significance of an adjusted building process in combination 
with a sufficient ventilation of the rooms and drying periods before placing the 

wall plaster become apparent.  

As in the heating period 2004/2005 the influences of building moisture and 
condensate atmosphere overlay, dominates in the heating period 2005/2006 
the winterly condensate definitely as moisture input. Based on the permeable 
constructions it is to be counted with winterly melting water shortfall, but the 
good drying process causes a stable moisture balance. Mainly in the wall con-
structions W6 and W7 the characteristic winterly moistening’s, caused by melt-
ing water shortfall resp. higher balanced moisture of the building materials are 
readable in the “condensate level”. Probably the chosen leveling layer 
(LTM81) has an influence in that.  

Despite the general usability of the selected insulating solutions there were 
system inherent problems with the detailed planning and realization. The ob-
served local moisture inputs in the area of the barrier at W 6 and W 7 with in-
ternal insulating plates need more observation. 

The investigated wall heating in one flat shows a positive effect regarding the 
moisture performance in the timber frame wall as well as on the felt comfort in 
the rooms. Between the floor heating and the radiator heating in the other flats 
there are no significant differences. A strong influence regarding the room cli-
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mate and the thermal energy consumption has the heat- and ventilation habit 

which could be roughly quantified by means the internal- and external climate 
data. Also the long-term performance of the moisture in the timber frame is be-
ing determined by the terms of use.  

To the verification of the measurement process simulational calculations with 
the programme DELPHIN were used. After unconvincing attempts a more 
precise simulation of the moisture process between insulating layer and lacing 
(condensate level) in several versions was done with a better data base. In the 
majority of the insulating solutions succeeds an approximation of the calculat-
ed values to the measurement process. The increase of the relative air mois-
ture in the winter period- parallel to the drop of the air temperature- can be 

roughly reconstructed. In the temporal development of the drying period and 
the adjustment of the summery moisture level there are still discrepancies be-
tween measurement and calculation.  

Beside the structural physical investigations of the general constructional sys-
tems, the assessment of detailed solutions at connections and diffusions are 
of special importance (Problem of thermal bridge and airtightness). In the tim-
ber frame construction exist in endangered areas often construction lumbers 
like corner columns or mullions whose relatively good thermal insulating effect 
improves the situation. The thermal calculations show that in the timber frame 
construction the placing of additional insulating plates in the reveal leads to a 
marginal raise of the surface temperatures. To the prevention of surface con-

densate the use of moisture regulating building material is suitable.  

The experiences from Quedlinburg are a concrete example about that ecolog-
ical and energy saving reconstruction under common building conditions as 
well as with the required flexibility and product liability for rented flats is possi-
ble. Beside the gained structural physical and thermal energetic specific val-
ues two aspects have to be stressed: The realization of the internal insulation 
by local specialists, accompanied by training through consulting engineers is 
without problems. Regarding the tenants of the flats, who expect utilizable 
rooms with high comfort; give no reason for complaints or functional re-
strictions.  

The success of internal insulations in the timber frame is based on a profes-
sional planning and a consequent construction management in order to en-
sure a high performance quality. An important precondition is a positive moti-
vation of all involved persons. Regarding the structural physical planning it is 
important to gain fault- tolerant and therefore long- term and permanent solu-
tions.   
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Construction details   

BPh. 

 

 

 

 

 

 

 

 

BiTit.BiTit.BiTit.BiTit. Picture 19: Detail to the connection of the ceiling  in the 2nd floor to 
the external wall with potential air intake (Archit ects office Jerx-
Grasemann, Quedlinburg, rendering by DFWZ QLB) 
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BPh.

BiTit.BiTit.BiTit.BiTit. Picture  20: Detail to the connection of the embedd ing dividing wall of 
the flat to the external wall in the 2nd floor  (Ar chitects office Jerx-
Grasemann, Quedlinburg) 
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