
Efficient freezing 
with innovative 
solutions from GasN2

Recovering thermal 
energy with
ORC technology

Europe 
is getting 
greener



4

We at SWEP have always believed in challenging how things can be done 

and how resources can be used. We have constantly explored how we can 

create more from less energy, material, and space. That has made us one 

of the world´s leading forces in efficient heat transfer solutions.

     I think we all can agree on one thing: the world’s energy demand will 

increase constantly. No one wants to go back in time for how we light and 

heat our houses, where and when it´s dark and cold, or how we cool spaces, 

food, and medicines. We want access to hot water, without paying more 

than necessary for the energy or polluting our surroundings.

     We are very happy to see that we share our vision with others. Even 

though one might think it´s sad that we’ve allowed ourselves to be so 

careless with our global environment and resources, it’s very encouraging 

that many governments, organizations, and companies see the need to 

make our consumption more sustainable.

     In this issue of Exchange you can read about how the Chinese 

government is empowering the heat pump market, replacing coal and gas 

as energy sources. We also present some of the promising initiatives 

within the EU that will promote sustainable and affordable energy 

consumption. You can see how Volvo Cars, Spanish GasN , and 2

Portuguese RACE are developing processes and products that are 

more energy-efficient than ever before. We are of course proud to be 

their partners or suppliers.

     Most important of all: don't forget the things you can do to live a 

more balanced and healthy life while saving on resources, from 

what you consume to your own physical and mental health. 

Yoga is just one example of an activity that brings balance to 

people's lives.

     Read more about it and get inspired.
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Growing demand for 

air-source heat pumps in China

According to GCiS China Strategic 

Research, the domestic heat pump 

market is growing quickly due to the 

energy efficiency of heat pumps and 

the possibility of using them for both 

heating and cooling. Recognizing 

energy-efficient heat pumps as “green 

energy”, the Chinese government is 

offering subsidies to encourage 

construction companies to replace 

traditional coal or gas water heaters 

with heat pumps. GCiS values the 

heat pump market in China at RMB 9 

billion, with air-source heat pumps 

(ASHPs) accounting for 

approximately 42 percent. In 

response to this development, the 

2017 conference organized by the 

China Heat Pump Alliance (CHPA) on 

the topic of Aerothermal Energy also 

hosted the 6th Asian Air-Source Heat 

Pump forum, covering the emerging 

ASHP heating market in China.

Energy availability and sustainability are serious challenges 

that affect us all. There are ongoing global efforts to reduce 

energy consumption and, above all, to fully utilize the energy 

produced. For example, populous China is aspiring both to 

reduce smog by cutting the use of coal for heating and to 

make cooling systems more efficient. BPHEs are a significant 

part of the solution.

However, to ensure an optimized 

solution it is important that the 

vendor fully understands the 

application and adjusts the system 

to fit its particular requirements. 

During his speech, Mr. Zhang 

Yousheng suggested that as an 

increasing number of air-

conditioning companies join the 

rush into the heat pump industry in 

China, the standard for entry should 

be raised to ensure that only quality 

suppliers are accepted. 

     During the conference, the CHPA 

named SWEP one of the top ten 

vendors in the heat pump market, in 

recognition of the company’s 

technical expertise and long 

experience. 

     SWEP is looking forward to 

continuing involvement and 

cooperation with the CHPA and the 

emerging Chinese ASHP market.  n

ASHPs and the 

coal-to-clean-energy project

The conference opened with a 

speech by Mr. Zhang Yousheng, the 

government officer of the Energy 

Research Institute National 

Development and Reform 

Commission. Reflecting the 

emergence of the ASHP heating 

market, he explored issues around 

the current coal-to-clean-energy 

project in North China. Mr. Zhang 

Yousheng suggested solutions such 

as the installation of a buffer tank on 

site and the use of an inverter heat 

pump for heating facilities.

Experience and expertise

The coal-to-clean-energy project is 

ambitious and requires major 

investments. China is using BPHEs 

because they have many advantages 

over traditional technologies such as 

plate heat exchangers (PHEs) or 

Shell & Tube.

4     SWEP EXCHANGE

Did you know that…
…in July 1983, the Russian research station at 

Vostok reported a temperature of -89.2 °C? The 

weather station Eureka, on Ellesmere Island in the 

far north of Canada, is almost as cold. It is one of 

the world’s coldest inhabited places with an 

average annual temperature of -20 °C. 

However, in 2009 the temperature 

reached 20.9 °C, the highest since 

records began.

with BPHE technology in China
Sustainable solutions 
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oga originated in ancient India 

around the sixth century , but 

was not introduced to the West until 

the late th and early th centuries. 

There are many inds of yoga schools 

and practices, including the well

nown āja yoga, intended to achieve 

control over the mind and emotions, 

and Hatha yoga. The word haṭha 

means "force" and alludes to a 

system of physical exercise that has 

become almost synonymous with 

yoga in the West. However, in Indian 

tradition, the core of yoga is 

They practice yoga together after 

wor . They chose yoga for a number 

of reasons. They want to understand 

better how their bodies function, but 

they also value being able to meet as 

friends after wor  and enjoy a relaxing 

indoor activity. We have a very nice 

wor  environment at W . We 

celebrate together, we do a lot of 

A long tradition 

Did you know that…
…yoga was added to 

UNESCO’s cultural heritage 

list in 2016? 

Three employees at SWEP Malaysia, Sally Lim (Finance), 

Sally Tan (Customer Support) and Ashikin Abdullah (Logistics), 

discovered they had more in common than just the same 

workplace. “We are all interested in taking care of our health 

and encourage each other to do so.”

things as a group and we truly respect 

each other. ince we all have our own 

roles within the company during the 

day, we thin  it s nice to arrange 

activities after wor .  oga is just one 

activity that eeps them busy after 

office hours, but probably the one 

with the most health benefits. oga 

is a powerful recreation that helps us 

achieve physical, mental, and spiritual 

discipline. It can lessen lower bac  

pain and headaches, and it also 

lowers the blood pressure. nd we 

thin  that it s beneficial for the office 

that we enjoy each other s company  

it helps to maintain our already 

friendly office atmosphere. ut above 

all, we simply enjoy it  n

balance
Finding the 

6     SWEP EXCHANGE

meditative and spiritual

   rather than just physical.

The idea is that through a series of 

poses, meditation, controlled 

breathing, and other techni ues, you 

can develop self reali ation, ease 

suffering you might be experiencing 

and enable a state of liberation. 

tudies have been carried out to 

determine whether yoga could help 

prevent cancer, schi ophrenia, 

asthma, and heart disease, but so far 

the research has produced no 

conclusive evidence. n
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Facing the serious 

effects of climate change 

and pushed by the 

ambitious 2015 Paris 

Agreement, EU member 

states are now taking a 

serious grip on energy 

production. A lot of attention is being paid to heating 

and cooling, as they make up almost 50 percent of 

primary energy consumption across Europe. Various 

publicly supported research programs and financial 

incentives have been put into place, while the 

industry has developed new technologies to promote 

and secure sustainable, affordable energy production. 

The winners? Our and future generations.

Pushing for district energy

The main driver in district energy is 

heating, but the ta eup varies 

between countries. The ordic 

countries have come uite far, with 

others following suit, in lowering 

carbon footprints. ermany s  

trategy for the development of 

district heating aims to achieve 

climate neutrality by , while 

ondon aims to supply  percent of 

the city s energy through 

decentrali ed energy sources by 

. The numerous support 

programs are strong evidence that 

district energy is gaining momentum 

within the .

High-capacity heat exchangers

This change would be unthin able 

without efficient heat exchangers. 

istrict energy networ s re uire high

capacity systems with close 

temperature approaches, low exergy 

losses, and high operating pressures. 

To meet this demand, the heating and 

cooling industries have made 

technical advances in recent years 

that have led to more compact and 

reliable heat exchangers re uiring 

minimal maintenance. eaturing 

durability, superior lifecycle cost, and 

compact si e, gas et free H s are 

today the preferred and most 

common solution in urope s district 

energy networ s.

At the forefront of BPHE technology

With extensive research facilities, 

W  has been advancing H  

technology globally for more than  

years. The company s highest

capacity heat exchangers can deliver 

several megawatts of heating or 

cooling, easily meeting the increasing 

demands from district energy 

applications.

     The company s main driver is 

efficiency, because we can reduce our 

carbon footprint by reducing exergy 

losses, lowering pressure drop with 

less auxiliary energy demand, and 

reducing material usage.

     We will ta e a closer loo  below at 

the practical benefits of H s in 

district energy applications, compact 

combined heat  power H  

plants, and organic an ine cycle 

 systems.

District heating

istrict heating is based on exploiting 

otherwise unutili ed heat resources to 

heat buildings. Traditionally, the heat 

sources have been fossil fueled 

combined heat  power H  plants, 

waste combustion, and sometimes 

industrial processes. In the last few 

years, however, renewable heat from 

geothermal wells, solar collectors, 

and biomass fuels has been 

introduced into global district heating 

systems worldwide.

Renewable energies in the grid

The integration of renewable energies 

in the grid is supported by many  

countries. ecently, the erman 

inistry for conomic ffairs and 

nergy Wi  launched istrict 

Heating etwor s . , subsidi ing 

grids that use solar, biomass or waste 

heat. nother success story is 

teborgs nergi in weden.

Case story: Göteborgs Energi 

optimizes energy use

othenburg is weden s second

largest city, with a population of 

, . teborgs nergi supplies 

the city with district heating using the 

excess heat from a midsi e hydro

s imming refinery that generates 

SWEP EXCHANGE     9
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district heating systems, exploiting 

natural resources such as cold 

groundwater. The reason is the rising 

pea  temperatures in summer, 

combined with highly insulated 

buildings.

Case story: Al Hamra Village

ocated an hour by car from ubai in 

as l haima, the l Hamra illage 

resort boasts thirteen transfer 

stations that house twenty  units 

and provide chilled water for  

purposes. There is also a district 

cooling plant and networ .

in two energy transfer stations in the 

Innovation ar  uscat I  

building in man. They will be 

connected to the district cooling 

networ  for  purposes. ngineering 

company irmech offers solutions for 

a wide range of applications.

Compact combined heat and power

eeting the challenges of low carbon 

energy policies while securing the 

energy supply, H  systems can 

spread the efficient use of 

renewables in district heating 

networ s. They use biogas and or 

ower as generated by renewable 

power from sources such as wind or 

photovoltaic systems. lexible H s 

are improving the overall efficiency of 

the energy system by coupling the 

heat and power sectors, especially 

when combined with heat storage 

tan s and  systems.

Combining heat and power 

with the Jenbacher J624

The cylinder  gas engine is a 

high speed engine that combines the 

benefits of high power density, low 

installation and operational costs, and 

low fuel consumption. It is  

nergy s most powerful enbacher 

model.  single unit with an output of 

 W can cover the power needs of 

about ,  uropean households.

     This flagship is helping to shine a 

light on utch tomatoes. oyal ride 

Holland is one of the etherlands  

largest commercial tomato 

greenhouse operators and the first to 

use the world s first commercial 

cylinder gas engine. W s  is 

an integral part of the impressive unit, 

which is used to power the 

cogeneration plant at the 

iddenmeer greenhouse facility.

     ore units have been added since 

the initial nine enbacher   

engines, which run on natural gas, 

went into operation, bringing the total 

electrical output of the complex to 

.  W. The complex also supplies 

fertili er to accelerate plant growth by 

 Wh annually. Three uarters of 

this energy goes to residential and 

commercial buildings and one uarter 

to a nearby car manufacturer s plant. 

To enable the plant to be connected 

to the networ , its heat recovery bloc  

station had to be moderni ed. The old 

heat exchangers, with a total capacity 

of  W  W for redundancy 

purposes only , were replaced by 

three  W H s. The installation 

re uired a mere  m  instead of the 

previous  m . It was also possible 

to lower the primary return 

temperature by  , which meant 

the supply no longer needed 

additional heating. 

     With substantial cost savings and 

a lower carbon footprint, the 

investment paid off within five 

months. The story does not end there. 

onnecting the tena anica ferry to 

the grid meant the diesel generators 

that eep cabins and vital systems 

warm while the ferry is doc ed can be 

turned off, saving both costs and the 

environment.

District cooling

istrict cooling is already well 

established in the iddle ast, with a 

mar et predicted to surpass   

billion by . The trend can be seen 

in urope too, with high demand from 

office buildings and public buildings 

such as schools, universities, and 

hospitals. ities in entral urope, for 

example unich, are building district 

cooling grids in parallel to their 

recycling  from the engines  

exhaust gas. ccess power is added 

to the public power grid, bringing the 

overall efficiency close to  percent.

Al Hamra Village

Innovation Park Muscat

Case story: 

Organic Rankine 

cycle*

Improving electrical efficiency 

is also becoming increasingly 

important. Higher housing standards 

mean the heating demand of new 

buildings continues to fall and 

become more variable. To comply 

with the change in building 

structures,  is becoming an 

attractive way to recover energy from 

exhaust gas, gaining another  

percent in electrical efficiency.

ENOGIA is converting low-

temperature heat into electricity

ased in arseille, rance, I  

designs and produces heat to power 

conversion systems, based on an 

innovative proprietary micro turbo

expander technology. ossible 

energy sources include concentrated 

solar power , biomass, 

geothermal energy, and waste heat 

recovery WH .

     The modular approach of the 

turbine setup enables each  to be 

set up differently according to 

customer needs. The goal is to 

achieve maximum power output for a 

given set of parameters across all 

inds of applications, from water at 

around   to higher temperature 

superheated water. The installed 

H s from W  deliver reliable 

performance and an outstanding 

lifetime with minimal maintenance.  n

* Read more about ORC on page 20.

Case story: Innovation Park Muscat

irmech has installed four  units 

10     SWEP EXCHANGE

Innovation Park Muscat

Al Hamra Village

Some EU 

support programs 

• The EU Heating and Cooling 

Strategy: first EU initiative 

addressing heating and cooling 

in buildings/industry.

• CELSIUS: developing district 

heating based on various waste 

heat sources.

• Euroheat & Power: new 

certification for eco-efficient 

substations for district heating.

• Pan-European Thermal Atlas: 

interactive map enabling 

countries to check thermal 

resources/demand.

• RESCUE: developing district 

cooling in Germany (55 percent 

rise in installed capacity 

2011-2015).
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Al Hamra Village

Innovation Park Muscat

Case story: 

Organic Rankine 

cycle*
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attractive way to recover energy from 

exhaust gas, gaining another  
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ased in arseille, rance, I  
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* Read more about ORC on page 20.
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irmech has installed four  units 
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Some EU 

support programs 

• The EU Heating and Cooling 

Strategy: first EU initiative 

addressing heating and cooling 

in buildings/industry.

• CELSIUS: developing district 

heating based on various waste 

heat sources.

• Euroheat & Power: new 

certification for eco-efficient 

substations for district heating.

• Pan-European Thermal Atlas: 

interactive map enabling 

countries to check thermal 

resources/demand.

• RESCUE: developing district 

cooling in Germany (55 percent 

rise in installed capacity 

2011-2015).
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B320HT
• Maximum number of plates 

(NoP) 300 

• Max flow 62 m³/h (270 gpm) 

• Channel volume 0.19 dm³ 

(0.0067 ft³) 

• Material 316 stainless steel 

plates, copper brazing 

• Weight excl. connections: 

13.33+(0.389*NoP) kg 

29.39+(0.858*NoP) lb 

B320LT
• Maximum number of plates 

(NoP) 260 

• Max flow 76 m³/h (340 gpm)

• Channel volume 0.26 dm³ 

(0.0092 ft³) 

• Material 316 stainless steel 

plates, copper brazing 

• Weight excl. connections: 

13.10+(0.432*NoP) kg 

28.89+(0.952*NoP) lb 

Top of the 
SWEP’s new range, 

which includes the 

B320HT and LT, enables 

you to expand capacity 

and optimize thermal 

length. Unparalleled in 

the market, these BPHEs 

are more compact, offer 

high mechanical 

strength, and can handle 

higher capacities in a 

variety of demanding 

applications.
High performance in compact units

Applications with close temperature 

approaches at high operating 

pressures require powerful heat 

exchangers. However, the heat 

exchangers traditionally used for 

these demanding applications require 

regular maintenance and replacement 

of gaskets. A BPHE offers the same 

or better efficiency in substantially 

more compact units.

Lower carbon footprint

More energy-efficient heat 

exchangers can save both costs and 

the environment. First, a BPHE itself is 

energy-efficient. Almost all the 

material used to manufacture a BPHE 

is used for its task – to exchange 

heat. Second, a BPHE-based system 

will exchange heat more efficiently 

and can use waste heat to create 

electricity and useful heat.

Less downtime

Shutting down production for main-

tenance is costly. Gasketed heat 

exchangers (PHEs) require regular 

cleaning and have parts that need 

replacing. A BPHE has no gaskets to 

be replaced, and offers high perform-

ance with minimal maintenance.

Flexible

Many systems with traditional heat 

exchangers require excess capacity 

to handle downtime for maintenance. 

A BPHE system is modular. Not only 

does it offer easier installation, 

because the separate units fit in 

regular elevators and through normal-

sized doors, but the modular 

approach also enables the system to 

be expanded if necessary.

Third-party approval

No system is stronger than its 

weakest link, which is why it is 

important that every part is approved 

according to market standards.

     Visual inspection and verification 

of coating adhesion, mechanical 

fatigue, burst, pull force, and torque 

ensure SWEP BPHEs are guaranteed 

a long lifecycle. Delivered with full 

traceability and verified functionality, 

SWEP BPHEs are approved by leading 

independent third-party bodies.

Two-stack feature

Unique to the B320HT 

and LT is the two-stack 

feature that offers a 

flexible thermal length 

through optimization of 

the plate arrangement. 

It provides the most 

suitable and effective 

solution for a specific 

application.

Highest performance 

at lowest lifecycle cost

The B320HT and B320LT envelopes 

offer efficient solutions for many 

demanding applications, such as 

district heating, oil coolers, and 

various industrial applications. 

     The B320HT, also available with 

AHRI certification, will replace the 

B50. It maintains the mechanical 

strength, but uses the material more 

efficiently and reduces the carbon 

footprint. Its lower weight and smaller 

filling volume mean the B320HT 

offers the same thermal output in a 

smaller package, or higher

   performance within the

 same dimensions. n

SWEP’s new range, 
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you to expand capacity 

and optimize thermal 

length. Unparalleled in 

the market, these BPHEs 

are more compact, offer 

high mechanical 

strength, and can handle 

higher capacities in a 

variety of demanding 

applications.
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SWEP’s compact high-capacity BPHEs have enabled Volvo Car Gent to substantially 

reduce its use of fossil fuels for heating. CO  emissions have been cut by 15,000 tons 2

per year, a net fall of more than 40 percent.

Renewable energy from Stora Enso 

Langerbrugge

Volvo Car Gent is one of the 

company’s two assembly plants in 

Europe, producing about 240,000 cars 

annually. The plant sources 

renewable energy from the nearby 

bio-cogeneration power station at the 

Stora Enso Langerbrugge paper mill, 

delivered via a 25 MW district heating 

network.

Callens & EMK in charge 

of the installation

The installation replaced three older 

boilers and was carried out by Callens 

& EMK. This family-owned Belgian 

company was founded in 1966, and 

has multidisciplinary capability in the 

field of thermal industrial processes. 

They chose SWEP’s highest-capacity 

B649 to transport waste heat and hot 

water at a temperature of 125 °C from 

Stora Enso Langerbrugge to the 

plant’s buildings and paint booths.

Gasket-free reliability

with SWEP’s B649

The system contains two SWEP 

B649Hx800/SP-SC-S BPHEs with 

DN150C flange connections and a 

working pressure of 25 bar. For high-

capacity applications such as the 

Volvo Car Gent plant, the B649 easily 

replaces traditional technologies, 

such as gasketed heat exchangers 

and Shell & Tube, and adds benefits 

such as compact design, reliable 

performance, and low maintenance.

      This means you can save costs, 

space, and labor-intensive cleaning, 

while lowering your carbon footprint. 

It is also easy to expand the system’s 

capacity if necessary. n

Did you know that…
… Thomas Young, an English polymath 

and physician (1773-1829), first used 

the word “energy” in its current sense? 

This term replaced “vis viva” 

(living force).

How
Volvo Car Gent

is driving
sustainability
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The Kyoto Protocol and 

Paris Agreement

Facing the serious effects of climate 

change, the majority of the world’s 

countries have realized the need for a 

smaller carbon footprint and 

committed themselves to the Kyoto 

Protocol and Paris Agreement. 

Although states and governments set 

the targets for cutting emissions, 

actions are the responsibility of 

organizations, companies, cities, and 

individuals. SWEP is dedicated to 

playing its part.

The Dover 20-20-20 goal

SWEP is a part of Dover, a corporation 

of companies committed to creating 

economic value for shareholders and 

customers through sustainable 

practices that protect the long term 

wellbeing of the environment. Striving 

to meet the global environmental 

needs of today and tomorrow, Dover 

has presented a 20-20-20 goal, i.e. a 

20 percent reduction in energy 

intensity and greenhouse gas 

intensity between 2010 and 2020. So 

far, progress is ahead of schedule.

Sustainability at SWEP

In line with Dover’s ambitious goal, 

SWEP’s mission aims to lead the 

global development, production, and 

marketing of brazed plate heat 

exchangers while facilitating 

conversion to sustainable products 

and processes. One of the greatest 

environmental impacts SWEP can 

make is to drive the conversion from 

other technologies, and put more of 

our highly efficient BPHEs into use. 

However, SWEP also aims to take 

responsibility for its own carbon 

footprint. To do so, we need to be 

able to measure our activities.

Evaluating progress 

with the Carbon Footprint Standard

An internationally recognized 

Moving toward our goals with the 

standard for demonstrating low-

carbon credentials, the Carbon 

Footprint Standard is a unified and 

independent method for managing 

carbon and energy. Aligned with 

international best practice, it 

recognizes all stages of carbon 

management.

     During the second half of 2017, a 

dedicated SWEP team ran our Carbon 

Footprint Project in cooperation with 

external consultants from the UK-

based company Carbon Footprint Ltd. 

The team assessed SWEP’s carbon 

footprint for the whole of 2016 and 

has suggested future action points. 

By showing commitment to 

monitoring its environmental impact, 

SWEP has been qualified to use the 

Carbon Footprint Standard brand. n

SSP is SWEP’s unique software 

developed for advanced heat 

exchange calculations. If you 

enter the required parameters, 

SSP will calculate the most 

appropriate type of BPHE for your 

system, including single-phase, 

condenser, evaporator, cascade 

calculations, and two-stage 

applications. In addition, SSP 

offers plenty of advice, such as 

optimized connections, water 

velocity, etc., to help optimize your 

system design.

     Developed for demanding 

calculations and with an intuitive 

user interface, the program has 

become an effective tool for 

engineers throughout the world. 

Available in a number of different 

languages, which now include 

Japanese, it is based on SWEP’s 

extensive knowledge of heat 

exchanger technology. Available 

24/7 and always up-to-date, it 

allows you to save your 

calculations online. No installation 

is required, and you have the 

reassurance of a secured login. n

Members of the SWEP 

Slovakia team are helping 

to restore the natural 

surroundings of a local 

reservoir

Ružín reservoir and sports/recreation 

center is 35 km along the river Hornád 

from Košice, where SWEP Slovakia is 

based. During the winter, the reservoir 

and its shoreline became littered with 

garbage, and the surrounding area 

became badly polluted, even by the 

local fishermen.

     SWEP Slovakia wanted to make a 

contribution to the environment from a 

different angle, away from the drive for 

manufacturing and product efficiency. 

They decided to help restore the 

Carbon Footprint Standard

reservoir and its surroundings to as 

natural a state as possible. A team of 

12 volunteers – employees and their 

family members – started by 

collecting 22 big sacks of rubbish. 

Much remains to be done, however, at 

Ružín and elsewhere.

     The volunteers at SWEP Slovakia 

therefore hope others will participate 

in similar activities that give back to 

the environment and to local 

communities everywhere. By working 

together, we can really help nature. n

now available 
in JapaneseDid you know that…

…the oil price per barrel quadrupled during the 1973 

oil crisis? Denmark, among many other countries, 

suffered that winter because more than 90% of its energy 

came from imported oil. Measures had to be taken: 

factories were forced into temporary shutdowns, some 

street lights were switched off and people were not 

allowed to drive on Sundays. Denmark decided there and 

then there to do something about the situation, and 

started investing heavily in district heating and 

more energy-efficient systems. Forty-five years 

later, more than 64% of Danish households 

are kept warm by district heating.

SWEP Slovakia helpsSWEP Slovakia helpsSWEP Slovakia helps

nature recover
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Constant research and collaboration with experts in the field have 

put GasN  at the forefront of refrigeration and freezing solutions 2

for the food industry, delivering higher yield and improved 

product quality while reducing the impact on the environment.

Focus on sustainability

Based in Barcelona, Catalonia, GasN  2

was founded in 2009 as a 

multidisciplinary team consisting 

mainly of engineers, chemists, and 

highly qualified biologists. With a 

clear ambition to contribute to a more 

sustainable society, the company 

provides comprehensive solutions 

associated with gas consumption, 

including applications in the food 

industry. It invests heavily in R&D to 

further develop innovative ideas and 

add value for customers.

Refrigeration and freezing

The food industry has traditionally 

used various systems for refrigeration 

and freezing. Mechanical freezing 

uses a refrigerant such as ammonia 

or carbon dioxide. It requires 

supporting refrigeration systems and 

it is usually very efficient. However, 

installation and maintenance are 

generally costly, and temperatures 

below -35 °C are not achievable. In 

cryogenic freezing the food is sprayed 

with or immersed directly in liquid 

nitrogen or carbon dioxide. Although 

this is a fast way to freeze the 

product, cryogenic equipment 

requires significant volumes of 

refrigerant, which increases cost.

Engineering the solution

GasN  has developed a line of 2

industrial systems for the food sector 

that combines the best aspects of 

mechanical and cryogenic freezing. 

The solutions are based on 

mechanical freezing for the 

compression and expansion of the 

refrigerant gas, but enable 

temperatures down to -80 °C to be 

achieved with coefficients of 

performance similar to those for 

cryogenic freezing. Furthermore, the 

cold systems from GasN  use 2

refrigerant gases specially designed 

to reduce any potential damage to the 

ozone layer, with a global warming 

potential (GWP) below 150. This 

method has several advantages, 

including low freezing temperatures (-

40 °C and -80 °C), cooling capacity 

adaptable to customer needs, 

integration of frequency variations, 

less pollution by refrigerant gases, 

and remote control of the equipment. 

Shorter freezing cycles and faster 

production mean substantial 

electricity savings and a lower cost 

per kilo frozen product.

The alternative to 

traditional gas supply

The company’s main goals are clear: 

to provide innovative solutions for 

production processes that use 

various kinds of gas while being 

environmentally friendly. GasN ’s 2

freezing technology achieves this by 

boosting the efficiency of the freezing 

process and yielding high-quality 

products that retain their original 

properties when thawed. Other 

solutions offered by GasN  to the food 2

industry are modified atmosphere 

packaging (MAP) systems designed 

to produce suitable mixtures of 

nitrogen and/or oxygen directly at the 

production site via the 

chromatographic separation of 

atmospheric air. There is a wide range 

of possibilities, offering solutions for 

facilities with a high demand for gas, 

such as slaughterhouses, cutting 

rooms, and large food production 

companies, as well as compact 

systems for MAP packaging at 

grocery stores for direct sale.

Tweaking the solution

GasN  uses SWEP’s B120T and V400 2

BPHEs for its systems, but the 

cooperation entails more than just the 

actual units. SWEP experts work 

together with developers at GasN  to 2

expand and refine the offer with a 

clear focus on a more sustainable 

process that also provides added 

benefits for the end customer, 

including higher yield and improved 

product quality.  n
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The idea
To understand the advantages of 

the technology developed by 

GasN , it is important to know a 2

little about nucleation and the 

growth of ice crystals.

     Classic mechanical freezing 

at higher temperatures allows 

nuclei to form and grow slowly, 

creating a perfect crystalline 

structure whose geometry 

disrupts fibers and cells. 

Cryogenic freezing, on the other 

hand, is extraordinarily fast but 

creates crystals with undesirable 

large edges that also disrupt the 

original tissue structure.

     In addition, the application of 

the refrigerant at specific points 

in the process leads to 

heterogeneously frozen 

products, often with burns. In 

both cases products end up with 

impaired properties and 

appearance.

     The freezing technology of 

GasN  works at -80 °C. Around 2

this temperature, the crystals 

grow as compact faceted 

polycrystals, a perfect shape that 

does not damage the original 

properties by disrupting fibers. In 

addition, the convective 

dispersion system gives 

homogeneous freezing.

     Finally, the low temperatures 

shorten freezing cycles, 

preventing moisture intake 

during the process. The result is 

a more efficient production 

process that delivers high-quality 

end products.
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With a focus on public buildings

EXPANDER TECH, S.L., owner of the 
®Rank  trademark, was established in 

2010, after the founders had spent 

years researching ORC technology. 
®Rank  has subsequently developed 

many types of innovative equipment 

using BPHEs from SWEP, with a focus 

on heat recovery from low-grade heat 

sources. The energy produced is used 

in public buildings such as hospitals 

and governmental offices as well as 

in industry and farming.

Lower-grade heat

The operating principle of ORC 

technology is to recover the thermal 

energy of an organic working fluid 

instead of the water used in a 

conventional Rankine steam cycle. 

The working fluid can be evaporated 

at a lower temperature than the 

water-steam phase change. Heat can 

therefore be recovered from lower 

temperature sources such as 

biomass combustion, industrial waste 

heat, geothermal heat, and solar 

ponds. The low-temperature heat is 

converted into useful mechanical 

work that can be transformed into 

electricity by a generator. The ORC is 

Recovering thermal energy 
with ORC technology
Equipment that uses ORC technology helps reduce the 

carbon footprint of the facility or process in which it is 

installed because it can convert low-temperature heat 

into useful work that can be transformed into electricity. 

There are cost savings to be had, too.

a closed system that condenses the 

vapor from the expander outlet and 

pressurizes the liquid to restart the 

cycle. It is therefore considered a 

simple cycle that requires little 

maintenance compared with other 

power cycles.

A wide range of products

After years of successful 

machine has a power output of 

130 kWe.

Main applications
®Rank  equipment is used in many 

applications, including WHR from 

industrial processes; nearly zero 

energy buildings (nZEB) with 

renewable heat sources such as 

biomass boilers, semi-parabolic 

solar collectors, and absorption 

chillers; and CHP systems with 

biomass as the heat source for 

farms. The latter is especially 

common in the UK and Ireland, 

where there are incentives 

encouraging the use of renewable 

heat and the generation of 

renewable electricity, with index-

linked payments for twenty years 

guaranteed by the government. 

These CHP applications return 

investment in less than three years, 

while improving the efficiency of 

farm production and enabling a 

more sustainable society.

Continuous research 

and development
®Rank  continuously innovates and 

invests in product improvement. 

With high-quality products and a 

wide range of BPHEs, SWEP is a key 

supplier in the development of the 
®ever-improving Rank  range of 

solutions for several types of uses. 
®More information on Rank  

products, including data sheets for 

each model, is available at 

www.rankweb.es.  n

®development, Rank  is now able to 

offer four families of commercial 

products with twelve models in total, 

with heat source temperatures 

between 90 ºC and 210 ºC and 

thermal powers between 125 and 

1200 kWt.

     The higher electric and thermal 

power has been made possible by 

using SWEP’s B633 BPHE. The HT3 

Product range

90°C

LT1

120°C 150°C 180°C 210°C

Heat source inlet temperature (°C)

LT2

LT3

MT1

MT2

MT3

HT1

HT2

HT3

HTC1

HTC2

HTC3

Did you know that…
… the highest recorded air temperature was in Al-

Aziziyah in Libya in 1922 – a staggering 58 °C? 

However, 90 years later the record was invalidated by 

the World Meteorological Organization, because the 

record keeper that day turned out to be an inexperienced 

observer. The record was handed to Death Valley, USA, 

which claimed 56.7 °C in July 1913. Not even the 

latest heat wave in Australia has broken 

that record, although the Sydney suburb

 of Penrith reported a sweaty 47.3 °C 

in January 2018.
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Did you know that…
… the highest recorded air temperature was in Al-

Aziziyah in Libya in 1922 – a staggering 58 °C? 

However, 90 years later the record was invalidated by 

the World Meteorological Organization, because the 

record keeper that day turned out to be an inexperienced 

observer. The record was handed to Death Valley, USA, 

which claimed 56.7 °C in July 1913. Not even the 

latest heat wave in Australia has broken 

that record, although the Sydney suburb

 of Penrith reported a sweaty 47.3 °C 

in January 2018.

http://www.rankweb.es/
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All you ever wanted to know about

How it works

Cooling water is water circulated 

around or through a particular 

process to remove heat. These 

processes range from air conditioning 

to process cooling and other 

industrial applications.

     The molecular structure of water 

makes it an ideal coolant. Liquid 

water must absorb a great deal of 

energy before it can change phase 

from liquid to vapor. In a cooling 

application, this energy is in the form 

of heat.

     The make-up water source is used 

to replace water lost by evaporation. 

Hot water from heat exchangers is 

sent to the cooling tower. The water 

in the cooling tower is subsequently 

sent back to the heat exchangers or 

other units for further cooling.

Types of cooling towers

Cooling towers fall into two main 

(but were afraid to ask)

types: natural draft and mechanical 

draft. Natural draft designs use very 

large concrete chimneys to introduce 

air through the media. The 

tremendous size of these towers, 

150 m (500 ft) high and 122 m 

(400 ft) in diameter at the base, 

means they are generally used for 

water flow rates above 910,000 l/m 

(240,000 USG/m). In the USA, these 

types of towers are largely restricted 

to utility power stations.

     Mechanical draft cooling towers, 

with large fans that force air through 

circulating water, are much more 

widely used. The water falls over the 

fill surfaces, and the increased 

contact time between water and air 

maximizes heat transfer.

Issues in cooling water systems

The water used in cooling water 

applications normally contains 

impurities that can cause problems. 

An important part of plant and air-conditioning applications, 

cooling towers represent a relatively inexpensive and 

dependable means of removing heat from cooling water.

These impurities may be introduced 

via natural and/or artificial means. 

We will take a closer look below at 

some of the issues that can occur in 

an open-loop system (OLS): scaling, 

corrosion, microbiological 

contamination, and fouling.

Scaling

Hardness is a chemical parameter 

of water that corresponds to the 

total concentration of calcium 

(Ca2+) and magnesium ions (Mg2+). 

Calcium and magnesium in the 

water make it difficult to get a lather 

or suds for washing. They can also 

cause scaling, because the ions 

become insoluble as the water 

temperature increases.

Scale deposits reduce the heat 

exchanger’s efficiency by forming a 

layer of insulation on the heat 

transfer surfaces. Extensive scaling 

may restrict water flow and block 

Pump
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cooling towers 
SWEP Slovakia recently received an 

award for being one of the healthiest 

companies in the Košice region 

during 2016, on the basis of publicly 

available figures from financial 

statements. The award was 

presented by Hospodárske noviny, a 

renowned daily newspaper in 

Slovakia, in cooperation with 

partners including UniCredit Bank, 

Microsoft, Bisnode, and Deloitte. 

The goal of the ranking is to 

recognize companies that contribute 

to the quality of the business 

environment in Slovakia thanks to 

their responsible business 

management.

Reward for
sound business 
management

Did you know that…
…in 1640, when Flemish chemist Jan Baptist van 

Helmont burned charcoal in a closed vessel, he 

observed that the resulting ash had less mass than 

the original charcoal? Where was the rest? Van 

Helmont concluded that it had turned into an 

invisible substance that he called “spiritus 

sylvestris” (wild spirit), or “gas”.

SWEP Slovakia.
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channels, resulting in inefficient 

heat exchange.

Corrosion

Corrosion is the destructive 

attack on a metal via an 

electrochemical reaction with its 

environment, and can be a major 

issue. The subsequent 

deterioration and possible failure 

of a heat exchanger can reduce 

efficiency or contaminate the 

process. 

There are several types of 

corrosion:

• General corrosion is a 

uniform attack on a metal 

surface.

• Galvanic corrosion occurs 

when two different metals or 

alloys are connected by a 

conductive path, forming a 

galvanic cell.

• Pitting corrosion occurs 

randomly and suddenly and in

particular areas on a 

stainless steel surface where 

the protective passive layer 

has been damaged.

Microbiological contamination

This problem affects the cooling 

water system constantly, usually 

in the form of bacteria, algae, and 

fungi. If uncontrolled, microbes 

could multiply rapidly in the warm 

cooling water environment, 

eventually leading to fouled heat 

exchangers, deterioration of the 

metal caused by corrosion and 

clogged filters and channels.

Fouling

Fouling is the physical 

accumulation of suspended 

solids on surfaces in heat 

exchangers. The suspended 

solids may consist of 

microbiological growth, 

organic material or 

precipitated inorganic matter. 

Fouling deposits an unwanted 

coating on the surfaces of the 

heat exchanger, which 

consequently loses efficiency.

Chemical treatment

When ungasketed BPHEs are 

used in an OLS, the system 

must be treated with the 

utmost care. Provided the 

necessary precautions are 

taken, full advantage can be 

taken of the BPHE’s highly 

turbulent flow, which 

enhances its self-cleaning 

characteristics. With proper 

maintenance, longer and 

trouble-free operation can 

be expected. n

It uses several types of BPHEs: D400s 

in the process chillers, B120Ts for 

cooling water circulation in each 

induction furnace and, above all, 

B439x400s in the cooling process for 

the three induction furnaces, playing a 

vital role in maintaining the optimal 

temperature. This is a proof of 

concept, with open-loop cooling tower 

water flowing in one circuit of each 

B439 unit and closed-loop in the 

other. The system is maintained 

monthly.

     For the cooling towers, corrosion 

and scale inhibitors are added 

periodically. This is recommended to 

prevent the microbes from becoming 

resistant to the inhibitors.

     The furnaces have a closed-loop 

cooling system. Anti-corrosion 

molybdate-based inhibitors are added 

every three to four months. They 

ensure the water quality in the 

furnaces is as specified. The 

installation is based on a system that 

has been in operation since 2000 

when SWEP first became established 

in Kuala Lumpur. However, the new 

Case story 

Calcium carbonate (CaCO ) is 3

the most common scale that 

may form in cooling water 

systems. Calcium ions 

combine with bicarbonate to 

form calcium bicarbonate.

2+Ca  + 2HCO- à Ca(HCO )3 2

As the temperature of the 

water increases, calcium 

bicarbonate is converted to 

calcium carbonate, i.e. 

inverse stability. In contrast to 

most compounds, calcium 

bicarbonate becomes less 

stable with increasing 

temperature.

Ca(HCO )  + heat à CaCO3 2 3

+ H O + CO2 2

system can handle the higher heat 

load demand required by the 

installation of a third induction 

furnace. The highly efficient heat 

exchangers have kept maintenance 

needs low and reliability high 

compared with conventional 

cooling methods. n

Take a closer look at the 

cooling system at SWEP 

Kuala Lumpur, Malaysia, 

as an example of a 

highly efficient and 

low-maintenance 

cooling system.

Malaysia

SWEP wins
 51 MW heat transfer unit 

at DTU, Copenhagen
SWEP has been awarded its largest 

ever contract for a single heat 

transfer unit.

     SWEP’s customer is 

Vestforbrænding I/S, Denmark’s 

largest waste management 

company. Each year it handles 

around 1 million tonnes of waste 

and focuses on producing energy 

from waste incineration.

     The new project will involve 

distributing 51 MW from Lundtofte 

Vekslerstation, the Danish 

Technology University (DTU), to 

serve the district heating network 

that supplies residential and 

commercial properties in the 

surrounding area of western 

Copenhagen. SWEP will deliver 

eight fully loaded B649 units 

with the maximum number of 

plates. The total value of 

the contract is EUR 119 

000. Following detailed 

logistics project 

planning, the project 

will be delivered and 

installed in several 

phases over the next 

three months. Of the energy 

produced from waste 

incineration at 

Vestforbrænding, 80 percent 

is used for district heating 

and 20 percent is converted 

into power. District heating 

generated by incinerating 

waste has much lower CO  2

emissions than most other 

forms of heating. Christian 

Englund, Regional Sales Manager 

Denmark; said: “This contract 

represents a major breakthrough for 

SWEP and is recognition of our 

careful preparation in defining the 

correct scope of supply. We also 

handled the detailed risk assessment 

carefully and imaginatively.”

     Christer Frennfelt, who is 

responsible for Project Business, 

said: “Our success in winning this 

major order is due to our ability to 

meet the required heat load with 

minimum weights and footprints. We 

are delighted to be working with 

Vestforbrænding, and hope it will be 

a successful and enduring 

relationship.” n
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in the form of bacteria, algae, and 

fungi. If uncontrolled, microbes 
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cooling water environment, 

eventually leading to fouled heat 

exchangers, deterioration of the 

metal caused by corrosion and 

clogged filters and channels.
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accumulation of suspended 

solids on surfaces in heat 

exchangers. The suspended 

solids may consist of 

microbiological growth, 
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precipitated inorganic matter. 

Fouling deposits an unwanted 

coating on the surfaces of the 

heat exchanger, which 

consequently loses efficiency.

Chemical treatment

When ungasketed BPHEs are 

used in an OLS, the system 

must be treated with the 

utmost care. Provided the 

necessary precautions are 

taken, full advantage can be 

taken of the BPHE’s highly 

turbulent flow, which 

enhances its self-cleaning 

characteristics. With proper 

maintenance, longer and 

trouble-free operation can 

be expected. n

It uses several types of BPHEs: D400s 

in the process chillers, B120Ts for 

cooling water circulation in each 

induction furnace and, above all, 

B439x400s in the cooling process for 

the three induction furnaces, playing a 

vital role in maintaining the optimal 

temperature. This is a proof of 

concept, with open-loop cooling tower 

water flowing in one circuit of each 

B439 unit and closed-loop in the 

other. The system is maintained 

monthly.

     For the cooling towers, corrosion 

and scale inhibitors are added 

periodically. This is recommended to 

prevent the microbes from becoming 

resistant to the inhibitors.

     The furnaces have a closed-loop 

cooling system. Anti-corrosion 

molybdate-based inhibitors are added 

every three to four months. They 

ensure the water quality in the 

furnaces is as specified. The 

installation is based on a system that 

has been in operation since 2000 

when SWEP first became established 

in Kuala Lumpur. However, the new 

Case story 

Calcium carbonate (CaCO ) is 3

the most common scale that 

may form in cooling water 

systems. Calcium ions 

combine with bicarbonate to 

form calcium bicarbonate.

2+Ca  + 2HCO- à Ca(HCO )3 2

As the temperature of the 

water increases, calcium 

bicarbonate is converted to 

calcium carbonate, i.e. 

inverse stability. In contrast to 

most compounds, calcium 

bicarbonate becomes less 

stable with increasing 

temperature.

Ca(HCO )  + heat à CaCO3 2 3

+ H O + CO2 2

system can handle the higher heat 

load demand required by the 

installation of a third induction 

furnace. The highly efficient heat 

exchangers have kept maintenance 

needs low and reliability high 

compared with conventional 

cooling methods. n

Take a closer look at the 

cooling system at SWEP 

Kuala Lumpur, Malaysia, 

as an example of a 

highly efficient and 

low-maintenance 

cooling system.

Malaysia

SWEP wins
 51 MW heat transfer unit 

at DTU, Copenhagen
SWEP has been awarded its largest 

ever contract for a single heat 

transfer unit.

     SWEP’s customer is 

Vestforbrænding I/S, Denmark’s 

largest waste management 

company. Each year it handles 

around 1 million tonnes of waste 

and focuses on producing energy 

from waste incineration.

     The new project will involve 

distributing 51 MW from Lundtofte 

Vekslerstation, the Danish 

Technology University (DTU), to 

serve the district heating network 

that supplies residential and 

commercial properties in the 

surrounding area of western 

Copenhagen. SWEP will deliver 

eight fully loaded B649 units 

with the maximum number of 

plates. The total value of 

the contract is EUR 119 

000. Following detailed 

logistics project 

planning, the project 

will be delivered and 

installed in several 

phases over the next 

three months. Of the energy 

produced from waste 

incineration at 

Vestforbrænding, 80 percent 

is used for district heating 

and 20 percent is converted 

into power. District heating 

generated by incinerating 

waste has much lower CO  2

emissions than most other 

forms of heating. Christian 

Englund, Regional Sales Manager 

Denmark; said: “This contract 

represents a major breakthrough for 

SWEP and is recognition of our 

careful preparation in defining the 

correct scope of supply. We also 

handled the detailed risk assessment 

carefully and imaginatively.”

     Christer Frennfelt, who is 

responsible for Project Business, 

said: “Our success in winning this 

major order is due to our ability to 

meet the required heat load with 

minimum weights and footprints. We 

are delighted to be working with 

Vestforbrænding, and hope it will be 

a successful and enduring 

relationship.” n
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Traditional systems

Traditional centralized refrigeration 

systems in supermarkets have 

compressor racks and are generally 

installed in separate rooms or on the 

roof. The refrigerant is supplied from 

the compressor racks to the 

refrigerated cabinets in the building 

via long copper pipes. The system 

requires an output that always meets 

RACE for more

Various kinds of working 

fluids have been used as 

refrigerants in 

supermarkets for decades, 

but many have been 

banned or are being 

phased out because of 

their harm to the ozone 

layer. The EU has 

modified its regulations to 

encourage a move toward 

more sustainable 

solutions. However, what 

seemed to be a change 

that would be gradual is 

now accelerating as the 

price of traditional 

refrigerants increases.

the needs of the unit with the highest 

demand, so a lot of energy is wasted 

and the compressors are not used 

optimally.

RACE is revolutionizing the market

With more than 30 years’ experience, 

the Portuguese-based company 

Refrigeration & Air Conditioning 

Engineering (RACE) designs, 

manufactures, and executes industrial 

and commercial refrigeration plants. 

With innovation in its DNA, RACE 

develops sustainable state-of-the-art 

solutions that add value for its 

customers.

Environmentally friendly technology

In response to the regulatory changes 

mentioned above and the increase in 

the price of traditional refrigerants, 

RACE has been looking into new 

solutions for refrigeration, including 

water loop technology, where 

compressor racks are no longer 

necessary and expensive copper 

pipes are replaced with a hydraulic 

solution. To develop this system, 

RACE is using CAREL controls, an 

inverter compressor, and heat 

exchanger condensers from SWEP.

Integrated system with high 

efficiency

The Continente Bom dia Matosinhos 

Retail Park in Perafita benefits from 

RACE’s innovative technology, which 

integrates refrigeration and HVAC. 

A management system monitors and 

supervises the installations, i.e. 

cooling system, system air 

conditioning, electric power 

management, water management, 

and domestic hot water, as well as 

sustainable solutions
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are operating independently. The 

compressor speed can be changed 

to meet actual demand, depending 

on the time of day or the season. 

This way, all units work at their 

optimal evaporating pressure. 

Should the water loop devices in one 

unit malfunction, refrigerated units 

can continue working. In addition to 

the energy savings, product quality is 

protected. In a traditional 

refrigerated cabinet, the temperature 

will fluctuate and is often higher than 

the set point, impairing product 

quality. Water loop technology 

maintains a more stable 

temperature, giving food stored in 

the cabinets a longer shelf life.

In a traditional system, the long pipes 

that carry the refrigerant from the 

compressor racks to the cabinets 

have to be welded on site, and the 

system contains large amounts of 

working fluid, which increases the 

risk of leakage. With the 

standardized water loop system, 

and hydraulic instead of copper 

pipes, leaks are almost totally 

eliminated and the refrigerant 

charge significantly reduced.

     Last, but not least, the water loop 

system is quickly installed in 

supermarkets or smaller stores 

because the Coolbox units are pre-

charged and pre-optimized in the 

factory. The system’s reliability is 

apparent in the reduced need for 

maintenance and defrosting. n

smoke and fire detection systems. The 

system, characterized by simplicity and 

flexibility, provides high performance 

and efficiency in a very compact space. 

In addition, the refrigerant charge can 

be reduced by more than 80 percent 

compared with a traditional 

installation, and the system offers a 

coefficient of performance of up to 5.

®BPHEs with AsyMatrix

RACE has used SWEP 

BPHEs for the solution, 

including the compact 

B8LAS for refrigeration. 

With a plate geometry 

that uses SWEP’s 
® AsyMatrix technology, 

the units combine high 

heat transfer efficiency 

with low pressure drop,

enabling system builders 

to make systems that are both 

more efficient and more compact.

Enjoying the benefits

There are many benefits to the water 

loop solution. Supermarkets 

experience considerable energy 

savings, because the compressors can 

be used more favorably when the units 
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Refrigeration can account for up to 50 percent of supermarket 

energy consumption unless the system is optimized. And 

because many synthetic refrigerants have unwanted global 

warming effects, natural refrigerants such as CO  are 2

increasingly favored.

SWEP’s brazed plate heat exchangers (BPHEs) enable CO -2

based systems to recover much of the energy and reuse it for 

heating, resulting in a high coefficient of performance. 

Designed to operate with the highest efficiency, safety, and 

reliability to protect the refrigerated food chain, our wide range 

of BPHEs meets the needs of food display cabinet producers 

and supermarkets of all sizes and in all climatic conditions. 

With our expertise from thousands of supermarket installations, 

we can optimize your solution.

Optimize economy 
and performance 
in refrigeration

http://www.swep.net/
mailto:info@swep.net

