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The fact of the matter is that climate 
change threatens a company’s perfor-
mance. But that is not all. Higher tem-
peratures also negatively affect people’s 
well-being. Patients with preexisting 
conditions such as multiple sclerosis, 
Parkinson’s disease, venous disorders, 
etc., have enormous problems in cop-
ing with everyday life and work at high 
temperatures. For the elderly and sick, 
summer can be life-threatening in the 
worst-case scenarios. This is shown by 
studies from the Berlin Charité and the 
Helmholtz Institute, which have deter-
mined a higher mortality risk of up to 
43 percent for chronic lung diseases and 
preexisting cardiovascular ailments on 
hot days and during heat waves.

Very few building owners, companies, 
and city officials in northern Europe 
plan for this type of heat. Environmen-
tally friendly air conditioning is still 
considered a superfluous luxury in this 
part of the world. However, this attitude 
comes at the expense of the environment 
and people’s health. That is because air 
conditioning is in short supply precisely 
where additional cooling is needed most, 

meaning in schools, senior citizens’ cent-
ers, and hospitals. “The time of year 
when buildings are in need of cooling 
now already stretches from March to 
November,” Professor Dr. Uwe Franzke 
from the Institute of Air Handling and 
Refrigeration in Dresden told the MDR 
television channel. Of course, this varies 
depending on the amount of sunlight a 
building gets, what direction the win-
dows face, and the construction method. 
Things are literally heating up, and we 
are not prepared for it. City planners in 

Germany build too high and with too 
much density to allow for cool air to 
circulate. Plants, trees, and parks are in 
short supply. Politicians tend to ignore 
the summer season when they debate 
future sources of energy, while modern 
architects design high-rise greenhouses 
and rake in design awards for their crea-
tions. Every summer, the power load now 
reliably climbs to peak levels. During 
Germany’s particularly hot summer of 
2013, electricity consumption was even 
reported to be up to 20 percent higher 

than in winter. This also pushes CO
2 

emissions further and, in turn, leads to 
even hotter days as a result of climate 
change. Germany’s summer days now 
regularly hit temperatures of more than 
30°C outside, with indoor temperatures 
being not that much cooler.

Smaller air conditioning units that are 
retrofitted, in particular, require an enor-
mous amount of energy. But the CO2 
emissions of modern air conditioning 
systems, which are subsidized by the 
state, are also enormous, and therefore 
counterproductive with regard to the 
IPCC’s climate target, as detailed in its 
special report Global Warming of 1.5° 
Celsius.

Alternatives are urgently needed, both for 
buildings and outdoors. That is because 
heat stress is much higher outside in 
direct contact with the sun, with the ad-
ditional strain of UV radiation, which can 
cause further health problems. The year 
2015 already saw the German Employer’s 
Liability Insurance Association of the 
Construction Industry reporting consid-
erably higher numbers of heat-related 
deaths, and skin cancer has recently been 
recognized as an occupational disease, 
with numbers rising. 

In view of these rising temperatures, 
one of the more pressing questions in 
terms of energy use is why it is neces-
sary to cool an entire room if one only 
really wants to cool individual people. 
An ideal method of air conditioning that 
uses as little fossil or electrical energy as 
possible comes in the form of evapora-
tion cooling, for example through the 
use of water. Proportionally, it is able 
to produce the highest level of cooling 
energy and does so by utilizing the high 
temperatures that users want to get rid 
of anyway. 

However, this requires a technology with 
the largest possible water surface, from 
which water molecules can evaporate 
quickly and effectively at high tempera-
tures, thereby generating a maximum 
of 660 watts per liter of cooling energy. 

This very technology has been developed 
in recent years for actively cooling cloth-
ing. This system technology contains 
a 3-D fleece that is able to store water 
molecules over an extremely large sur-
face. The water does not escape under 
pressure, resulting in a perfect reservoir 
that remains dry both inside on the skin 
and on the surface. As temperatures 
rise, the water molecules escape as a 
gas in the form of water vapor, thereby 
generating an effective cooling capabil-
ity. Thanks to the reservoir design, the 
cooling capability lasts for several hours 
and can be generated in seconds. This 
system works both indoors and outdoors.

The cooling capability is climate-neutral, 
as no external energy sources are re-
quired. The design of the clothing and 
the arrangement of the fleece within 
the overall system of the fabric means 
that it is possible to produce not only 
cooling vests, cooling T-shirts, arm and 

leg cooling, but also any kind of head-
gear, and much more. The products are 
light and comfortable, boast a variety of 
different designs, and usually look like 
normal clothes. 

The cooling effect is huge – even under 
protective clothing, infrared measure-
ments show a reduction in body tem-
perature of up to 12°C compared to the 
surrounding heightened heat conditions. 
The system has already been tested and 
approved in sports science studies, tests 
by various research institutes, and a 
number of observational studies. Leading 
companies, top athletes, and public in-
stitutions already use the cooling system.

In Munich, ClimatePartner, which is 
Germany’s leading climate protection 
consultancy, has also calculated that 
implementing E.COOLINE cooling cloth-
ing, for example in the form of cooling 
vests and T-shirts, can save up to 90–97 
percent in CO

2 emissions. This can al-
low private households, companies, and 
public institutions to cool employees and 
residents in a climate-neutral manner, 
thereby protecting health, performance, 
and well-being in times of climate change 
and saving enormous amounts of CO2 
while doing so.

pervormance international, the company 
that developed and patented the clothing 
system, has also been climate-neutral 
since 2013. It is a participant in the UN 
Global Compact and was awarded the 
2019/2020 Climate Protection Prize by 
the Senate of Economy. The application 
of waste fibers and appropriate upcycling, 
as well as the use of natural electricity 
and other environmental protection 
measures, can reduce CO2 emissions to 
the greatest extent possible. All unavoid-
able emissions are offset by a certified 
forest protection project in Papua New 
Guinea.

All of these practices make E.COOLINE 
cooling clothing the world’s first climate-
neutral air conditioning system – wear-
able and suitable for both indoor and 
outdoor use. 

The summers in 2018 and 2019 broke all temperature records to date, with 2020 now expected 
to witness even hotter days and heat waves, according to United Nations climate researchers. 
Besides well-known heat-related health complaints such as cardiovascular problems and 
breathing difficulties, those in work environments also suffer due to decreased concentration 
and performance problems. According to scientific studies, these effects can lead to enormous 
productivity losses, costing companies billions. 

By Gabriele Renner, pervormance international

THE WORLD’S FIRST  
CLIMATE-NEUTRAL  
AIR CONDITIONING SYSTEM

Air conditioning scenario 1 year 3 years
1a Air conditioning 

(high-power consumption)
579 kg CO2 1,737 kg CO2

1b Air conditioning 
(low-power consumption)

409 kg CO2 1,227 kg CO2

2 Cooling textiles 
(e.g. cooling T-shirt)

38 kg CO2 45 kg CO2

The results indicate a CO2 reduction of at least 367 kg CO2 (scenario 1b, 1 year) 
up to a reduction of 1,692 kg CO2 (1a, 3 years). This corresponds to a relative 
emission reduction of 90–97 percent if E.COOLINE cooling textiles are used 
instead of air conditioning.
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