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Summary 

As with deep renovation especially in multifamily buildings the domestic hot water is the key energy factor that 

should be solved with individual systems as individual solutions, where hot water is generated at the location it 

is needed, are the best solution for multi-family buildings. However, experience shows that when renovating 

multi-family buildings, a complete conversion from collective systems to the preferred solution with individual 

systems for space heating and hot water supply is a challenge, not in the least due to lack of space, as heating of 

domestic hot water with a heat pump is always connected with a storage tank that does not fit very well into 

limited space. In recent years a number of development projects in Europe have been executed, among these 

the Austrian FFG project “SaLüH!” and the The KoDeWa Project in Switzerland to tackle this problem. Both 

projects have focused on integrating heat pump and storage system into the building structure. Only the Swiss 

KoDeWa project until day has resulted in a commercially available product for a pilot in Basel has been 

monitored. 

Introduction 

Plug-and-play solutions are getting more and more introduced in the Dutch market for new buildings as well as 

for renovation. These solutions focus on integrating all energy functions in one climate box assembled in the 

factory in order to reduce installation costs and to avoid installation errors on the building construction site. The 

partners developing such solutions include various suppliers and building companies. Whereas sometimes 

building companies take the initiative it also occurs that suppliers get together. A number of examples by 

Alklima/Mitsubishi, Nefit, Factory Zero iCEM, Nathan, LG Air Solutions is given in the Dutch Magazine Vakblad 

Warmtepompen (24-07-2018). These examples are typically by a group of manufacturers either for the market 

of large collective renovation projects, but also for individual private projects. Another group of plug and play 

solutions is those initiated by building companies like the 2nd Skin’ approach of BIK Bouwen with ITHO Daalderop 

and the ‘Triple Solar’ and ‘Stralend Warm’ approaches. 

As with deep renovation especially in multifamily buildings the domestic hot water is the key energy factor that 

should be solved with individual systems the size of the hot water storage tank can be problematic. In recent 

years two development projects in Europe have been executed, being the Austrian FFG project “SaLüH!” and the 

The KoDeWa Project in Switzerland. Both projects have focused on integrating heat pump and storage system 

into the building structure. Only the Swiss project until day has resulted in a commercially available product. 
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The KoDeWa  Project in Bern, Switzerland 

In Switzerland, Swissrenova AG has renovated the multi-family building at Stauffacherstrasse 60 in Bern (incl. PV 

system). By December 2018, a restaurant and 30 apartments for rent (one-room apartments for 1 to 2 persons) 

have been created in the five-story building. Swissframe AG delivered the plug & play pre-wall units for the 

bathrooms (Figure 2). The pre-wall units have a comfort ventilation with an intelligent heat recovery system. In 

addition, there is a small hot water tank with high-performance insulation which, together with a heat pump, 

can more than adequately cover the heat requirements of a 3-person household. A smart controller monitors 

and controls the entire system and optimizes the residential unit's own needs using solar electric power [2-7}.  

In a bathroom different challenges come together. There is a need for energy, the air is humid and ventilation 

must be guaranteed [1]. Experts from the Technical University of Applied Sciences Buchs (NTB), the University of 

Applied Sciences Rapperswil (HSR) and the Bern University of Applied Sciences (BFH) have joint forces to develop 

easy to install solutions for suppliers. The aim is to provide hot water from exhaust air and solar power. The 

solutions in the area of bathroom renovation consists of pre-assembled bathroom wall units that are equipped 

with all the needed components. The renovation of a bathroom is considerably shortened for the customer and 

can be carried out by two installers. 

Low-power heat pump for domestic hot water production. Exhaust air leaving the apartment serves as a heat 

source for the small heat pump (Figure 3). The heat pump extracts the remaining energy from the exhaust air by 

evaporating the refrigerant. In the compressor, the heart of the heat pump, the recovered energy is thermally 

upgraded with the supplied solar electric power, so that it is available again as useful energy at a higher 

temperature level in the condenser. In the condenser, which is located in the boiler, the refrigerant can transfer 

the upgraded energy in the form of heat to the storage medium (water), which heats up as a result. The heat 

pump achieves a heating capacity between 250 and 400 W, depending on the temperature of the heat sink. The 

heat pump is capable of heating the storage tank from 20 to 60°C in one day. Special attention has been paid to 

the noise emission (< 40 dB) of the heat pump, as this can affect or disturb the customer’s comfort as the system 

works in the living areas. The heat pump is inaudible to the customer when the comfort ventilation unit is in 

operation. 

  

Fig Temperature development at an exemplary day for a tapping profile similar to EU M [06]. 

High performance insulation for energy storage. Despite the high functionality, the pre-wall unit should not 

require more space than other common sanitary installations. Since the comfort ventilation unit is the only 



component that is integrated into 

the pre-wall unit as a finished 

product, the dimensions of the pre-

wall unit have been adapted to this 

component. The storage tank 

therefore had to be specially 

adapted to the pre-wall unit. The 

amount of energy that can be stored 

in the boiler depends on the specific 

properties (= constant) of the 

storage medium and the volume (= 

variable) available to the pressure 

less storage medium in the boiler. In 

order to achieve the largest possible volume, a cubic instead of the usual cylindrical storage tank was developed. 

The volume of the storage tank was limited to 100 L, so that the entire wall unit has a depth of only 0.3 m. 

There are two heat exchangers in the boiler. The condenser heats the storage medium with energy, the fresh 

water heat exchanger extracts the energy from the boiler and provides it as hot water at the tapping points. In 

order to keep the heat loss of the storage tank via its surface as low as possible and to be able to meet all SIA 

criteria (Swiss Society of Engineers and Architects), the storage tank was covered with high-performance vacuum 

insulation panels (VIP) as insulation. With a panel with a wall thickness of 10 mm, the SIA limit of 1.05 kWh heat 

loss per day can already be met. With a 20 mm thick insulation layer, even the stricter SIA target of 0.75 kWh per 

day can be achieved. 

Advantages of the unit. An important advantage of decentralized hot water supply system is that each apartment 

is «self-sufficient». In other words, if a central heating system fails, all connected parties are affected. 

Decentralization eliminates this problem. The heat pump of the pre-wall unit was designed in such a way that it 

works practically all day to generate the required hot water. Due to the low number of starts, less wear occurs 

in the compressor, which has a positive effect on the lifetime of the heat pump. Low power and therefore low 

temperature differences at the heat exchangers lead to high efficiency. 

Project management. The three Universities of Applied Sciences in Switzerland (NTB, HSR & BFH) are evaluating 

the performance together with the project partners smart-me AG and Swissframe AG. The detailed measurement 

is limited to five systems, with standard operating data being recorded for the remaining 25 bathrooms. The 

partner universities plan and accompany the detailed measurement and optimize the management if possible. 

In order to document the optimization of the hot water network with the new building technology with 

measurement data, the Swiss Federal Office of Energy (SFOE) supported the installation of extensive 

measurement technology in 5 of the 30 bathrooms. The field test runs from 2018 to 2021 and aims to achieve a 

comprehensive technical, economic and social assessment of the newly developed pre-wall systems. Of 

particular interest is the energy balance of the system compared to conventional systems. 

Figure 3: Functional principle of the system for decentralised hot water supply 

The pre-wall unit offers the following advantages: 

• Three times more efficient compared to a conventional electric boiler.  

• Decentralised hot water tanks do not require long heating networks and heating systems, especially in multi-

family houses. 

• The passive energy losses of the distribution networks are eliminated.  

• Time discrepancy between energy production and demand of renewable energy sources plays only a 

subordinate role, since the generated solar electricity can be used directly to supply the storage tank with 

energy or hot water during the day. 

• Hot water consumption can be clearly allocated to the consumer and billed. 



The market introduction phase and the communication of the technical features will be intensified parallel to 

the P&D project. 
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Figure 2: Renovated bathroom with pre-wall unit THERMOS. ©Swissframe AG 2018 


