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Brief Description

This terraced housing is the first Passive House building to be realised and used normally. The
four terraced housing units each with a living area of 156 m? and identical floor layouts was
built in the development area K7 of the City of Darmstadt and is an exactly south-facing solid
construction with a full basement, with large accommodation units, each of which extends
over three storeys. These houses have been inhabited since 1991 by the same private clients
who commissioned the architectural firm Bott/Ridder/Westermeyer with its planning in 1990
[Feist 1988].

50% of the additional construction costs for the project and its scientific evaluation were
provided by the Hesse State Government. The objective of this research project first and
foremost was to examine the extent to which energy consumption in residential buildings
could be reduced through passive measures alone.

After the evaluation of more than 16 years of monitoring, the building has met the
expectations with regard to energy efficiency. Compared with average residential buildings in
Germany, the measured heat consumption was reduced to approximately one-twentieth, and
the total consumption of final energy for space heating, hot water and domestic electricity
was reduced to roughly ten percent of the usual values.
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4. Grundrisse
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5. Konstruktion der Bodenplatte R (FE71-(3&HE) DER
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The building is
constructed so that it is
covered with earth on all
sides up to a height of
1250 mm above the
design GL.

This was conceived to
allow heat to escape into
the ground during the
summer months.

There is therefore no
insulation in this part of
the building.
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6. Konstruktion der AuBenwinde 4} & D& RL
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The wall insulation is 120 mm thick sprayed polyurethane foam.
On the outside of this are 9 mm Dylite and 50 mm
polyisocyanurate foam boards.

The interior side of the urethane foam sprayed insulation is
covered with a humidity-controlling airtight sheet.
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7. Konstruktion des Daches EiR D& L
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The roof is insulated with 120 mm thick sprayed polyurethane foam insulation.

On top of this, 24 mm plywood and a further 90 mm polyisocyanurate foam board are
added.

The interior side of the polyurethane foam sprayed insulation is covered with a humidity-
controlling airtight sheet.
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8. Fenster und Fenster-Einbau ZE&ZFDIRFE Y
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- ©
Description of the window
(frame) construction, YKKap
manufacturer
Make window (frame; Aluminium plastic composite window frame
product name) EpisodeNEO-R Sliding window ‘
Frame U-value Uf  5.84 W/(m2K) Low-ERMB e
PR
Glazing construction argon; 3|16 3
Glass U-value Ug 1.2 W/(m3K)
G-value of the glazing 04
=AM
HS2
1 boundary condition outside 0,04, 0°C, 80%;0.00°C ?I'&I‘Fi "FW'H J‘J'EZ

1 boundary condition outside 0,13, 0°C, 80%;0.00°C

Thermasx_@9.89% (0.020)

structural plywood 0.17 1 calibrating panel

1 boundary condition intside 0,20, 20°C, 50%;20.00°C

5 Silicone 0.35

3 softwood Rd = 500 ka / m3(0.13)

structural plywood 0.17

T 63

‘15‘9‘ 30 ‘

oL

60

60

‘15‘ 24 ‘

quaform_@18.13%.(0.046)

1 boundary condition intside 0,13, 20°C, 50%20.00°C gypsum plesterboard 0.22
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9. Beschreibung der luftdichten Hiille R &F e #E R

After the airtight construction was completed, airtight measurements were taken on May 20,
2022 by Mr. Baba of Ethical Forest Co.

50 Pa Pressure test air

Measurements change n50 h-1
Decompression method 0.36
Pressure method 0.55
Average value 0.46

The concept of tightness

Wall: moisture-permeable sheet Tyvek Smart *
ISOVER Vario Multi Tape SL

Roof: moisture-permeable sheet Tyvek Smart *
ISOVER Vario Multi Tape SL

Floor slab: concrete
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9. Beschreibung der luftdichten Hiille &I #E R
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Kig =Y JELGH 2.9 m/s (2%5)
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T ERF OB BE -
FLRIR 27.2 C JEL R R A 1 (%)
RUE hPa (235)
TRE AL 1 2 3 4 5 6 7 8 9 10
JE /)25 AP(Pa) 20 25.7 34. 4 41.6 48. 8
R E: QM /h) 40 51 71 77 86
BRRDHEMEME :n (1 <=n<=2) 1.13
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9. Beschreibung der luftdichten Hiille &I #E R
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10. Liiftungsgerit S EE

Ventilation losses were significantly
reduced by using a balanced air supply
and exhaust system with a high-
efficiency counter-flow air-to-air heat
exchanger.

=1

CHM200
Make ventilation system Own construction of the PHI
effective heat supply rate 78 %
Electrical efficiency 0.45 Wh/m?3

11. Liiftungsplanung Kanalnetz 54 ~&tiE

nans

Ventilation system air supply
is in all living rooms (red: air
supply ducts): living room,
Japanese-style room,

=

bedroom, children's room,
spare room. Exhaust air is
under the floor, living room,

[0
[e]

NEETEE toilet and dressing room.
Overflow takes place through
undercuts and grilles in the
interior doors. From here, the
used air is returned to the

= heat exchanger via the

i exhaust air duct network

] (blue: exhaust air duct).

OA% I~ 1 150¢p : 2.6m = 0.5+0.4+0.9+0.8
EA%Z bk : 150¢ : 2.0m = 0.8+0.9+0.3

1TRETER 2RTFEER
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12. Wirmeversorgung {4

mom =
= =
. . The hot water is heated by evacuated
tube solar thermal collectors. When
temperatures are insufficient, the
' water is heated through a gas water
I heater.

CHM200

Outdoor air is drawn into the CHM
200, efficiently recovered and
exchanged for energy by the heat
exchange elements, and then
supplied to each room after
temperature regulation by the heat
pump and dehumidification if
necessary.

13. Baukosten 28 X

14. Literatur &% XXk
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15. PHPP-Ergebnisse & > —
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#Eib - BTR:
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SBEES:|5: Warm (E¥EE) E R OWE: 6m
BEE | ISAT b
#Fib - B8
HHEF/S/#R4:|905-2267 | Okinawa
HBERTR/E: |JP-B&
MRt Atelier Gaii B NERE: Ecomo Ltd.
FEih - Br&:|3-21-11 Mashiki Ginowan FEih - B18:|2-14-6 Midorimati Tkasaki
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1l
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)] BEERE kWh/(m?a) 0.00 < 15 -
- Yes
BEAR Wm? - < - -
_
EMNBRE FMAHE &BRERE KWh/(m?a) 24.43 s 32 47 Yes
ARAR Wm? 19.33 < - "
#—ri—k— FOHE (> 25 °C) % 2 < - -
RAER S OHE (> 12 glkg) % s 10 Yes
b3 ] S50PAFFORSKER 1/h < 0.6
B—RT*L¥—EXK (PE) I—iK#t® (PE) KWh/(mia) < -
—RIFNLF—EERE (PER) kWh/(ma) < 60 65

F—RTRILE—ER
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BEHREERICNTSBETET

FAF—grrg V)
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