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Interview with Claudio Meisser on 29.9.2015 

 

Development of the hybrid window HyWin 

 

Mr. Meisser, what was your motivation to deal with energy issues? 

It begun in the former Central Laboratory of Landis & Gyr in Zug right after my studies at 

ETH (Federal Institute of Technology in Zurich). It was the time of the oil crises, and car-free 

Sundays. Marketing and sales department asked for a reliable heat meter without moving 

parts to replace the inaccurate cost allocator installed at the radiator. 

After studies of the basics and first feasibility tests we decided to detect the very small 

amounts of water by means of ultrasonic transit time differences (upstream and down-

stream). Today these static heat meters are the state of the art. 

http://tinyurl.com/waermezaehler. This was the time when I began to work intensively on 

questions of energy of buildings and HVAC. 

The design and detailed planning of an energy passive house for my growing family was not 

a big risk and succeeded quickly. The primary energy demand of my energy saving house 

Cham is, after more than 33 years, still below 40 kWh per m2 ERA (energy reference area). 

Few years ago, thanks to photovoltaic and solar water heating, I could upgrade to Plus Ener-

gy House, which overall generates a surplus of energy. 

The Chairmanship of the Zuger energy consultant expanded my horizons in energy issues. I 

was able to follow and stimulate regional energy-saving efforts and programs. 

 

 

 

http://tinyurl.com/waermezaehler
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And how did you come from the HVAC and physical metrology to hybrid fa-

cade? 

In 2000 Komax acquired an American company, which dealt with the construction of ma-

chines for the backend of PV (Photovoltaic Cells). The production of stringers used to auto-

matically process the solar cells into series-connected strings became the core business of 

the acquired company. As CTO of Komax Group I could actively participate in this high tech 

discipline. From 2008, we were able to replace the thermal soldering by the less stressful, 

now well-established induction brazing. 

As part of the turnaround of the Swiss national energy policy, I investigated the potential of 

photovoltaics, particularly in the framework of modern office buildings. Soon I realized that 

the energy balance of high-rise building facades can be improved with façade-integrated PV, 

however it became clear to me that the control of high solar irradiation would be far more 

important. 

In contrast to conventional buildings, high-rise buildings cannot be protected against intense 

sunlight, with external sun-shadings or even not with double facades. Therefore the excess 

heat must be cooled down with the air conditioning. The rather popular Gartner facade (CCF: 

Closed Cavity Façade) http://tinyurl.com/closed-cavity cannot completely resolve the main 

problem. It prevents the sun protection from being destroyed by wind or hail and it reduces 

heat losses with an internal multilayer glassing.  However the temperature inside the CCF 

box window rises sharply in intense sunlight. This has the unwanted effect of transferring the 

heat into the room. CCF also needs to be protected against condensation by means of an 

elaborate supply of dry air. Anyway the CCF façade brought me the idea to solve the prob-

lem with the hybrid window. 

  

 

 

http://tinyurl.com/closed-cavity
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Is the window system it relevant for the energy consumption? 

The energy consumption of the building is largely determined by the selected window system 

as well as the internal sources of energy and the comfort requirements. Thus the importance 

of the window becomes clear.  

While the classical architecture has been adapted to the climatic conditions over generations, 

the glass facade, with all its architectural freedom, lacks this ability. In a large office building 

the sun-exposed glass surface reaches quickly 5'000 m2. Thus, the incident solar energy 

rises dynamically from 0 to to 2 or 3 MW even in our latitudes. 

Can you explain the operation of the hybrid window? 

The hybrid window is comparable to the Gartner CCF façade. It is an enclosed glass box 

(Closed Cavity). It is decoupled from the outside air by a triple glazing. Identical to the Gart-

ner there is a lamellar or textile curtain inside the glass box to block the solar radiation. The 

glass on the office or living room side is a simple safety glazing with high thermal conductivi-

ty.  

 

 

 

 

 

 

 

 

 

A direct sunlight generates rather high temperature inside the box. The hot air is directed by 

means of radial blowers to a water-cooled heat exchanger in the upper part of the glass box 

and cooled there instantly. Thus, the residential or office space is not heated and despite the 

transparent building envelope a g-value of around zero is reached. At low outside tempera-

tures, however, the sunlight can be used to heat up the offices and living rooms by reducing 

the cooling. 

The hybrid window differs substantially from the CCF window by the outside triple glazing 

(and not inside) and the built-in air / water heat exchanger. Also there is no need of pressur-

ized air system to keep the inside of the window dry. 

How do you dissipate the heat from the hybrid window? 

In the window box we want to achieve a room temperature in the range of 21 ... 22° C in 

summer. To cool the window we use the cold water of the existing geothermal probes. The 

transfer of the summer heat surplus from the hybrid window to geothermal probe is not just 
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"nice" side effect, but part of our strategy. Good geothermal probe fields have a memory ef-

fect. In winter during the heating operation they cool off significantly.  Gradually this deterio-

rates the efficiency of the heat pumps. Therefore the geothermal fields need to be regenerat-

ed with hot water collectors on the roofs of high-rise buildings. The collectors are typically 

installed on the high-rise rooftops where only limited space is available. The roof space re-

mains unchanged with the height of the building.  Contrary the output from the hybrid window 

linearly grows with the building envelope. 

The hybrid window functions in summer without the supply of exergy, i.e. without electrical 

energy for heat pumps, as long as the geothermal probes supply cooling water below 14° C 

– which after heat exchanger will be around 16° C. If they temperature is above 14° C, it can 

be stabilized at 16° C with a reversible heat pump. 

And if there is no geothermal field is available? 

Although the hybrid window blends well with geothermal fields, the cooling can be achieved 

with ground water or seawater. Compared to the geothermal probe this is energetically less 

advantageous, but still clearly superior to today's solutions. 

You speak of dynamic façade adaptation. What do you mean by that? 

Depending on the external conditions, the facade has to deal with fast changing conditions 

depending on the combinations of outdoor temperatures and solar radiation. These may in-

volve slow, seasonal effect, medium speed day or night to change or even rapidly changing 

shadowing by clouds. 

The hybrid facade responds by optimal control of sun shading and cooling power within very 

few minutes to such changes and allows optimum comfort without recourse to the air condi-

tioning. And not only in summer but also in winter time. In winter the heat exchanger of the 

hybrid windows fed water in the range 25 ... .35 ° C becomes a radiator.  Due the internal 

security glazing with its high thermal conductivity, the hybrid windows take over the function 

a traditional heating system. 

This sounds very promising, but is it at the same time a very expensive solu-

tion?  

On the contrary. One must look at the system cost. The traditional buildings require cooled 

ceilings, oversized air-conditioning, collectors for regeneration of the geothermal fields and 

heaters. With hybrid window all that is not needed. The air conditioning is only used to main-

tain the air quality and little for the dissipation of internal heat sources such as heat generat-

ed by people or electrical equipment. Also, the preparation and supply of dry air for each 

window required in the CCF facade, is eliminated. 

We expect total savings in investment costs and better comfort despite massive reductions in 

energy and maintenance costs. 

You have simulated the behavior of the window numerically. Is this enough for 

a clear statement with respect to the efficiency? 

No, that would not be sufficient. The numerical simulation which was performed the Universi-

ty of Applied Science in Luzern, supported primarily our decision to continue the project. We 
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also saw how critical the heat transfer at the cooling fins of the heat exchanger is. However 

to prove of the concept we needed an experimental set-up. 

We therefore built a first test window (I) with the dimension 0.5 x 1 m. To be independent 

from the sunlight, we use eight 400 W halogen spotlights for the experiments. Due to the 

good results of this first trial window we decided to build an optimized test window (II). We 

chose a novel and compact arrangement of the coolers. The sun protection device is used to 

separate the air upstream (warm side) the downstream (cold side) inside the window. Both, 

the scalability of the hybrid window and its thermal efficiency could be significantly improved. 

Using two data loggers we collect all the relevant parameters such as power supply, temper-

atures or humidity in a timely correct manner and analyze them accordingly. 
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What are the main findings from the experiments? 

In our latitudes with peak power of the sunlight of 1’000 Watts per m2, with the window glass  

transmission values (g value) in the range of 40 ... .60% and a water flow temperatures of 

16° C, we achieve an air temperature of 21° C inside the window box, actually an ideal room 

temperature. The hybrid window generates a heat output of about 500 Watt per m2 window 

area. There is no risk of window box condensation. 

You cooperate with Lipton & Partners 

I have known Jan Lipton since our time at the ESEC than 25 years ago. We were members 

of the Executive Committee. A few years ago I was able to assist Jan in an order develop-

ment. 

The earlier research by Jan Lipton in the controlled solidification of metals and alloys 

http://tinyurl.com/nzrydz5, also a complex problem of heat conduction, makes him a valuable 

partner in the design of the hybrid window. He is also active in the evaluation and analysis of 

measurement and has contributed valuable suggestions to the technology of the window. 

With his extensive international experience and his worldwide contacts he is the ideal partner 

for the commercialization of new hybrid windows 

And what about the next steps 

We have applied for a patent. We are in contact with several interested parties. Together 

with a façade builder we intend to build third and larger test window on the basis of the test 

window II The new window shall be tested in real as well as simulated conditions. Together 

with a leading HVAC company we will be create tools for the building and energy balance 

calculations. Commercially, we are quite open and examine different approaches. 

http://tinyurl.com/nzrydz5

