




Fig. 05.01: Heat balance of a conventional house (left) and one adjusted according to the ideas 
proposed at the Spijkenisse symposium (right). 
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Fig. 05.02: The team of the Dwelling without Central Heating and the Minimum-Energy Dwellings (left): 
Koos Slootweg, Peter Ghijsen, Willem Schuringa and Jón Kristinsson. Press conference at 
the Kristinsson office (right). 

Fig. 05.03: Double-sided incinerator for wood and paper with 
storage cupboard. 



Fig. 05.04: Sketch for the 'Dwelling without Central Heating' (1981): 
1. 150 mm insulation 2. Insulated shutters
3. Heat exchanger & balanced ventilation 4. Blow-in air valve
5. Extraction of air from the crawl space 6. Supply of fresh air
7. Outlet of exhaust air 8. Central pipe shaft
9. Wood/paper incinerator 10. Double-sided canal
11. Warm air valve 12. Outlet of exhaust gases
13. Insulated small fridge 14. Meat-safe
15. Solar collector 16. Hot water cask
17. Re-heater 18. Pump
19. Expansion keg 20. Overflow
21. Bath with insulation cover 22. Tap directly from the storage cask
23. Cold water supply 24. Roof window sunblinds 
25. Bedroom window sunblinds 26. Balcony
27. Living room sunblinds 28. Enclosed porch
29. Terrace 30. Air supply for wood/paper incinerator



Fig. 05.05: Principles for the dwelling without central heating: Insulation all around; retention of heat, 
auxiliary heating with hot air (top left). Zoning and passive solar energy: living areas on the 
south side (top right). For airtight dwellings balanced ventilation is a necessity (bottom left)
Cheap solar boiler with temperature gradation in the tall storage cask (bottom right).

Fig. 05.06: Heat balance of a common dwelling (above) and of the 
Dwelling without Central Heating, with a heat recovery of 
50% on ventilated air (preliminary study, below). 

Fig. 05.07: Connection detail of the insulation shutter. 



Fig. 05.08: Heat demanded by a working family during a 24-hour sunny and a cloudy day in January per 
24-hours 23. Power x time = Energy. 1 kW (1000 Watt) x 1 h = 1 kWh (kilowatt-hour), i.e. the 
area in the graphs. 



Fig. 05.09: The metabolism of a human being: 100 Watt x 24 hours = 2,400 Wh or 2.4 kWh of heat per 
twenty-four hours. One person generates 2.4 kWh of heat per 24 hours (100 W x 24 h). This 
is complemented with 30 W of latent heat (e.g. in perspiration).

Table 05.01: Energy savings and remaining heat demand through insulated shutters

Fig. 05.10: Electrical heater with a capacity of 2 kW is sufficient to keep the Minimum-Energy House 
warm. 



Fig. 05.11: The Woudhoek-Noord Minimum-Energy Dwellings, Schiedam.



Fig. 05.12: North elevation of the terraced houses in Schiedam (left) and south elevation of the stacked 
terraced-houses (right).

Fig. 05.13: The Schiedam neighbourhood of Woudhoek-Noord in aerial perspective, with 184 Minimum-
Energy Dwellings (left) and an impression of the plan from street view (right). 



Fig. 05.14: Window (with shutter) in the upper roof on the south 
provides sunlight in the northern room.

Fig. 05.15: Ground floor, 1st floor and 2nd floor of the Minimum-Energy Dwellings in Schiedam. 



Fig. 05.16: In traditional dwellings the solar heat and internal heat are negligible, in the Minimum-
Energy Dwellings these sources of free energy are used for heating.

Fig. 05.17: Space zoning: the living areas requiring heat are situated on the warm south side; the 
(closed) kitchen, entrance, storage and hobby spaces are located on the north side.



Fig. 05.18: Calculated energy balance of a ‘Dwelling without Central Heating’ [source: Jongen 
consultancy office, Vlaardingen, with the calculation model by Flåkt in Stockholm].

Fig. 05.19:  Insulated panel to the crawling space behind the front door.

Fig. 05.20  Insulating wall-ties



Fig. 05.21: Heating system of stacked dwellings with a horizontal supply of fresh air. The kitchen heater 
without pilot flame generates 12.5 kW of hot tap water and 1.5 - 5 kW of heating water. A 
compact air treatment device with a heat exchanger and heating spiral, integrated in the 
cooker hood above the stove, generates additional heating for the air supply.



Fig. 05.22: Combined installation of the geyser with heat exchanger.

Fig. 05.23 Diagram of low-rise houses with heat exchanger on the roof (left) and roof installation of the 
heat exchanger, winter 1983-1984 (right) 24.



Fig. 05.24: Slootweg unit with Fasto geyser (left) and TNO measuring equipment in the dwelling in 
favour of the surface and air temperature (right)







Fig. 05.25: Two principles of a solar collector with Tedlar and Teflon: above with black cloth as an
absorber, below with black concrete tiles (or normal roof tiles). 





Fig. 05.26: The high slanted roof-light in the glasshouse providing daylight to the meeting room.



Fig. 05.27: Airflows in the solar garden 
heating system



Fig. 05.28: The nine Solar Cavity Wall Dwellings with fixed wooden sunshading on the first floor and 
external sunshading on the conservatory roofs to avoid overheating. 



Fig. 05.29: Perspective of the Solar Cavity Wall Dwelling in Leiderdorp
01) Air duct in the ridge collects the heated air that is then led to the crawling space through a tube. 
02) Air collector generates heated air. 
03) Pipe in the attic transports the air from the cavity to the air collector. 
04) Air duct at the bottom of the roof distributes the air over the collector. 
05) Crawling space spreads air in the cavity. 
06) Heated cavity toothed to increase its contact surface. 
07) Ventilator in crawling space generates circulation of air. 
08) Water collector for hot tap water. 
09) Fixed sunshading device. 
10) Conservatory constructed separately from the system, with external sun shading. 
11) 'Cool' cellar.



Fig. 05.30: Placement of heavy load-bearing foam glass in the foundation. 

Fig. 05.31: Insulating shutter on the inside with a telescopic operation system (left) and fixed external 
sunshading (right). 



Fig. 05.32: Award winning contribution to the 2nd EEC passive solar energy competition (1982).
An architecturally improved version of the Solar Cavity Wall Dwellings in Leiderdorp, with 
additional Slootweg type heating (Calculated heat consumption - 306 kWh per year).



Fig. 05.33: Morra Park glasshouse; roofing of the glasshouse consisting of transparent three-layered 
corrugated plastic sheets.



Fig. 05.34: Sketch of Morra Park in Drachten. Solar gardens between the dwellings function as air 
collectors. Clients choose if they want a solar garden, then size, height and depth are 
selected within the maximum boundaries.

Fig. 05.35: Section of a glasshouse with a platform on the first floor (left) and extension of the solar 
garden on two sides (right). 



Fig. 05.36: Ground floor with glasshouse.

Fig. 05.37: Completed glasshouse dwellings in the Morra Park along the water front.



Fig. 05.38: South elevation of dwellings in the Rietkampen neighbourhood of Ede.

Fig. 05.39: Principle of the solar bay with the airflow in the 
cavity between the dwellings.


