
ENER/FP7/609127/"READY"  

 

Resource Efficient Cities Implementing Advanced Smart 

City Solutions -  READY 

 

 

       

 

 

 

Deliverabl e no.: D2. 3  

Name of deliverable:  
Market & technical status report on heat driven appliances  

 

Revision no.:  1  

 

 
Due date of deliverable:  M6 

Actual submission date:  M6  
 

Start date of project:  1. December 2014  
Duration:  60 months  

 
 

Organisation name of lead contractor for this deliverable: ESS  
Authors:  Daniel Uppsäll, Stefan Olsson  

 
 

 

Project co-funded by the European Commission within the Seventh Framework Programme  

Dissemination level  

PU Public X 

PP Restricted to other programme participants (including the Commission Services)       

RE Restricted to a group specified by the consortium (including the Commission Services)       

CO Confidential, only for members of the consortium (including the Commission Services)       



 Datum  

 May 2015 2 (47) 

 

 

Scope of deliverable  
Description of the state -of - the art of heatdriven appliances.  

 

Context of deliverable  
Summary of recent Swedish reports of heatdriven appliances.  

 

Perspective of deliverable  
Input for decisionmaking on energy efficient measures in READY.  

 

Involved partners  
Energy Agency for S outheast Sweden, ESS -  lead  

 

English summary  
Heat driven appliances is a technology with fully developed products that can use heat 

instead of electricity for warming up the process media. In this way cheaper and 

available heat energy from e.g. district heating, solar energy or industrial rest heat can 

be used i nstead of the more expensive electrical energy. It is an opportunity to reduce 

the energy costs, the environmental impact and to increase the use of district heating in 

areas where it otherwise would not be profitable.  

 

The products are well tested and ins talled in several projects in Sweden already. Though 

there is a hesitant attitude on the market that prolong the timeline for a major 

breakthrough. There is still a limited number of installed products and only one major 

supplyer (ASKO/Cylinda) with both w ashing maschines, dishwashers and tumble 

dryers/drying cabinets. One other supplyer can as well adjust the appliances to be heat 

driven in one of their product series (PODAB).  

 

The economy is one reason for the careful approach on the market. The heat dri ven 

appliances have been expensive to purchase, but today (May 2015) the price is only 15 

% higher compared to a similar conventional maschine. Today in Swede n the electricty 

prices are low. This means that the difference between the price of heat and elec tricity is 

also small and the savings of operation costs are smaller than it would be with higher 

electricity prices. The electricity prices are expected to increase over time which would 

make heat driven appliances more profitable. Already today there are  pay back 

calculations where the extra investments are payed back in less than five years for 

certain products, temperatures and system solutions. Life cycle cost calculations favour 

heat driven appliances both in a 10 and 30 year perspective with lower co sts than for 

traditional electrical maschines.  

 

There are some investments that have shown to be more profitable than others. It is 

recommended to go for solutions where the installations costs are as low as possible, i.e. 

short distances for new pipe inst allations, to keep down other extra equipment and 

working costs as well as applications with high usage and long operation times. Common 

laundries in connection to multiple family apartment buildings fulfill these requirements 

and here both washing maschin es and tumble dryers are in use. Tumble dryers are 

probably the product that saves most electrical energy. Pree schools with a high usage of 

drying cabinets for wet clothes can also be a profitable investment. Besides there are 

projects in new areas where heat driven appliances are tested in individual homes. In 

new buidlings the extra installation costs can be kept down with smart solutions that are 

more difficult to achieve when renovating existing buildings.  
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There is a large potential and a huge mar ket for heat driven appliances. There is need for 

more marketing and large supplyers that produce larger volumes which will reduce costs. 

There is need for discussions between property owners, building companies and energy 

companies in order to find the be st solutions for the future. There are figures showing 

that appliances use 40 % of the energy in the household. Assume that heat driven 

appliances reduce electricity consumption with 50 % for the appliances. Multiply this with 

a large share of all househol ds that can be connected to a heating source and this will 

lead to a huge reduction of the electricity consumption, costs, environmental impact and 

increase in use of heat.  
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1. INTRODUCTION 

 Background   
This report is a part of the larger READY -project. READY is an acronyme for Resorce 

Efficient cities implementing ADvanced smart citY solutions. The main priority is to 

demonstrate optimized energy systems for high performance energy districts. The 

project  include demonstration of residential buil dings going through towards zero energy 

retrofitting, grid balancing/electricity storage solutions for buildings and energy systems, 

solutions to maximize use of renewble energy, development of energysmart solution s for 

kitchens, solutions for water efficiency and waste water energy recovery and 

development and demonstration of new solutions for low temperatur e district heating. 

This report describe the current situation and the poten tial for heat driven appliances 

which is one opportunity to decrease the use of electricity in favour of thermal (low 

temperature) energy such as district heating.  

Heat energy is often cheaper  than electrical energy and for sure i n the summer when the 

cost of district heating is at its l owest level and when solar heating have the highest 

production . With lower cost heat driven appliances such as dishwashers, washing 

maschines and tumble dryers  gets more  interesting for property owners working with 

reducing electric ener gy consumption. Thi s is valid especially if there is access to  district 

heating, solar heating or bio energy.   

Using heat instead of electricity for appliances using heat in the process means a 

reduction of operation costs and primary energy. Heat has a lower value  on primary 

energy than electricity and this is also a driver for use of heat driven appliances.  

Also the actors involved in d istrict heating  have interest in heat driven appliances but for 

another reason. The development for district heating in Sweden goe s towards more 

customers but not the corresponding increase of sold heat. One reason is more and more 

efficient buildings. This leads to lower heat consumption which also means higher return 

temperatures and higher heat losses in the district heating syste m. This means lower 

profitablility for district heating and this is a strong driver for development of new 

technology which can raise the heat consumption. Heat driven appliances is one 

opportunity to use the district heating systems even more effective.  

District heating is considered as a n important  sustainable technology both from the 

economic an environmental perspective due to the use of local resources fuel or heat that 

could not be used in other ways.  

In  the county of Blekinge in Sweden there has rec ently been done a study of the rest 

heat pote ntial from industrial companies . This rest heat could also be used by heat driven 

appliances.  By reusing the rest heat from industry it would be possible to reduce the total  

production of energy. This can also l ead to new job opportunities in companies using this 

heat. By making the companies more energy  efficient they will also be more competitive 

on the market. The study shows a great potential of rest heat that is higher than the 

existing production level of d istrict heating in the county. Though there is need for 

investments in infrastructure to be able to use this potential of rest heat.  

 

 Purpose 
The purpose of this report is to describe the  current situation  and the potential  for heat 

driven appliances from both a market and technical perspective. It will include the 

products that exist on the market, the price level s and some comparison between 

different tech nical solutions. The report will also include some real project exam ples.  The 

report will be used as input for decisionmaking on energy efficient measures in READY.  

 Method  
The report is a summary of recent Swedish reports of heatdriven appliances and some 

information from personal contacts with distributors, project partne rs and from already 

implemented projects.   
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2. HEAT DRIVEN APPLIANCES 
Heat driven appliances have a heat exchanger built into the maschine which makes it 

possible to heat the process water with warm water instead of the regular way with 

electricity. In this way it is possible to use energy of lower quality and price than 

electricity. It could be water from district heating but also other sources for hot water 

such as e.g. water heated from solar energy or hot water from the tapwater system.  

 

 
 

Picture 1  ï  Overview from Cylinda HWC - folder 2014  [1]  
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Picture 2  ï  Overview from Cylinda HWC- folder 2014  [1]  
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2.1 History and development  
 

 

During the 1980s there were dish -  and washingmaschines using hot water available on 

the market. They were mostly used to in crease the energy exchange in solar heating 

plants. There are not any results or reports from this time and the spread of the 

technology was low.  Later in the 1990s p rototypes of heat driven washing maschines and 

tumble dryers were developed and tested in Holland . There was a report in the year 2 000 

evaluating these field test s. The results showed that the total energy consumption was  

20 -40%  larger than for a regular electrical maschine even if electrical energy could be 

reduced with 70 -75% . This depended m ainly on the construction, the placement of the 

heat exchanger and that more water had to be used and heated than for the electrical 

mashine. This also meant higher need for heating and higher energy consumption. 

Therefore the interest was quite low to con tinue the testing at that moment.  It can be 

mentioned that the increase on energy consumption did not lead to higher cost due to 

the higher price on electricity.  

A few ye ars later an energy company in G othenburg  showed interest for the dutch 

project and st arted a demo nstration hous e with heat driven products in 2005 with the 

purpose to show different ways of using district heating. There was a cooperation with 

research engineers at Dalarna University contributing with converted dishwasher s and 

washing machi nes developed by Asko Appliances Ltd. Those maschines were initially 

developed to be able to use excess heat from solar heating during the summertime and 

the technology differed from the dutch ma schines in the earlier project. Now  all electrical 

energy use d for heating the process water could be replaced without increasing the total 

energy consumption. The tu m ble dryer was considered more difficult to make more 

efficient and the original dutch maschine was installed. Simulations were made to 

evaluate the re duction of electrical energy in the dishwasher and the washingmaschine 

and also in tapwater conected dishwashers and washing maschines. Results and 

conclusions  are described in the report  from the Swedish distict heating association [2]  

In the same period of time as the demonstration project i Gothenburg another 

cooperation between Karlstad University, a property company in Karlstad (Karlstads 

Bostads Ltd) and the Swedish Energy Agency developed new technology for heat driven 

tumble dryer. The maschine had external heat exchangers and was optimized for 

connection to the property heat pump. Test s were made and in a master thesis  [3] was 

described that the heat exchangers would be possible to make smaller and placed inside 

the original maschine.  

 

2.2 Technolo gy and function  
A majority of all Swedish homes have a conventional technology in their dishwashers, 

washingmaschines and tumble dryers where electricity heat the incoming process 

medium.  

 

In many of the new dishwashers and washing maschines on the market today it is 

possible to connect to hot tapwater and for washingmashines also t o both hot and cold 

tapwater, but today there is no technology for tumble dryers using hot tap water since 

the temperature is so low that it would take too long time to dry the l aundry.  

Washingmaschines with connection to both hot and cold water can adjust the 

temperature to the washing programme and if the temperature on the tap water is too 

low electricity is used to heat it up more. Connection only to hot tapwater is not 

recomm ended both with consideration to the use of energy and e.g. to get the dish clean 

enough.  
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Picture 3 ï Connection to both hot  tap water (for heating)  and cold water  (for rinsing)  

 

 

In heat driven appliances heat  water from e.g. solar heating or district heating go 

through a heat exchanger in the maschine to heat the incoming process medium. Parts of 

the electrical energy is replaced with heat e nergy but there will allways be need for some 

electricity for pumping the process medium and rotating parts in the maschines.  If the 

heat comes from district heating the maschines can either be connected directly to the 

district heating system or to a seco ndary district heating circuit.  Asko calls the heat 

driven maschines HWC -maschines (Hot Water Circuit).  

 

 
Picture 4  ï  Construction of coaxial pipe heat exchanger  [4]  

 

In the demonstration house in Gothenburg described earlier  the heat exchanger in 

picture 4  was used. Results from these demonstrations showed that at 70 o C heat 

temperature and 60  o C process temperature , all electricity for heating of the dish or 

wash process could be replaced by energy from the district heating  system.  

 

http://www.asko.se/tvatt-och-torkning/tvattmaskiner/unika-fordelar/eco-varmvattenanslutning


 Datum  

 May 2015 10 (47) 

 

 

 
Picture 5 ï  The heat water (in red) hea ts the process water (yellow to orange)  [1]  

 

 

Askos HWC -maschines have two extra connections in the back side compared to the 

ordinarie electrical versions. One is for incoming  heat water and one for outgoing heat 

water. The process water has a regular connection.  With a special automation it is 

possible to control the activation of the heat water flow only when  the maschine is in use. 

This will save both electrical and heat en ergy.  

 

 
Picture 6 ï Heat  water driven dishwasher and washing maschine from Asko product 

information sheet  [1]  

 

Both the HWC -  dishwasher and the washing maschine use the coaxial pipe heat exhanger 

that can be seen in picture 4 and 5. In the inside pipe the  process water flow into the 

maschine and in the outside pipe the heat water flow in the opposite direction and heat 

the incoming cold water . The process media circulate continously through the heat 

exchanger during the different heating phases.  
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Picture 7 below show Askos exhaust air HWC tumble dryer for private use. In the heat 

exchanger hot water circulate and heat up the incoming air to the tumble dryer. Asko 

started to try the new technology in the exhaust air tumble dryer since there  was plenty 

of ro om for new components. Development of a condense tumble dryer with the new 

technology is a part of the future plans.  

 

 

 

Picture 7  ï Heat  water driven tumble dryer  from Asko product information sheet  [1]  

 

The need of electricity and heat in HWC -mas chines can be simulated. Again references 

are made to the maschines used in the Gothenborg demonstration house. Simulations for 

the washing maschine show a certain base need for electricity of 0,8 W or 0,2 k Wh per 

washi ng cycle  for pumps and other rotating parts  [5] . For the dish washer  the 

corresp onding values  are  0,4 W or 0,1 kWh.  In the washing maschine the necessary heat 

water temperature would be 55°C to get a washing temperature of 40°C without heating 

with electricity. To reach 60°C washing temperatur e the heat water need to be 80°C to 

avoid heating with electricity and for a washing temperature of 90°C additional electrical 

heating is necessary.  With temperatures over 80°C the regular PEX -connections have to 

be replaced towards more heat resistent mat erial.  For the dishwasher 60°C process 

water can be reached with heat water of the temperature 70°C. It is possible to avoid 

electricity for heating but there are also electrical heating radiators in HWC -maschines if 

it takes too long time to reach the nex t temperatur level.  

For Askos HWC -maschines there is a recommended lower heat water temperature of 

55°C  with consideration to efficiency and that it should be worth having a heat water 

connection. Another parameter influencing efficiency is having the right dimensions on 

the pipes to get a recommended flow of 1,6 litres per minute.  
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When the process water comes in to the dishwasher or the washingmaschine the 

mashine and the dish/wash is cold. This means that a lot of energy goes to heat not only 

the  process water but also indirectly the maschine and the dish/wash.  As the process 

water cools down it needs to be reheated and in hot tap water connected appliances this 

is done with electricity instead of with heat as in heat driven appliances. This is th e most 

important reason for the difference in reduction of electricity between heat driven and 

hot tap water connected appliances.  In hot tap water connected appliances the process 

water also cools down between the cycles and needs further electrical energ y for heating 

compared to the heat driven appliances using heat water for this.  

Another difference is that t he fact that heat driven appliances can replace more electricity  

with heat with a higher heat water temperature.  For washing programs with lower 

tem perature the reduction of electricity decrease. Hot  tap water connected appliances on 

the other side can reduce the electricty consumption more at lower washing temperature 

than at higher temperature. This depends on that  there is  less electrical needed fo r 

heating the processwater (including the maschine and dish/wash) and reheating the 

process water between cycles.  

Measurements of electricity comsumption for Askos products and for different programs 

show e.g. that heat driven appliances can reduce the ele ctricity consumption compared 

to electric al appliances with 50/40% (auto /eco program)  for dishwasher, 55/64% for 

washing mashine and 79% for tumble dryer at the heat water temperature 55 o C. With 

heat water of 80 o C the corresponding values are 80/90% for dish washer, 82% for 

washing mashine and 87% for tumble dryer.  It can be noted that the dryer has high 

reduction of electicity also at low process temperature.  

 

 

 

 

 
Picture  8 ï reduction of electricity consumptio n for heat driven appliances [5]  
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Those values can be compared to figures for a hot tap water (60 o C) connected 

dishwasher that can reduce the electricity consumption with 30 % with process water of 

60 o C, 40 % at 55 o C and 50% at 30 o C (auto, eco and fast  program) . The electricity 

reduction is increasing with lower temperature.  There does not seem to exist any double 

tap water connected dishwashers and since the water consumption is so low there is no 

economy in doing that either.  

 

 
Picture 9 ï reduction of electricity consumpti on for hot tapwater connected  appliances [5]  

 

If we look at a double tap water connected washing maschine  (connection to both hot 

and cold tap water)  the values the electricity reduction are 33% at process water 

temperature of 90 o C, 58% at 60 o C and 71% at  40 o C. Also here electricity reduction 

increase with lower process water temperature. Double connected appliances have 

potential to save more electrical energy than single connected ones.  Single hot water 

conne cted washing maschine is not suitable since  there are much rinsing with cold water.  

 

 
Picture 10  ï reduction of electrical energy for double tapwater connected  appliances [5]  
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By comparison of heat driven and hot tapwater connected appliances can be seen that 

heat driven app liances are out standing in saving electrical energy for higher 

temperatures of process water but  for process water temperatures of 55 o C or lower hot 

tap water connected appliances are competitive or more effective.  In average hot 

tapwa ter connected appliances do not save as much electrical energy as heat driven 

alternatives. Though they also mean use of some heat energy  instead of electricity  and 

they can be a cheaper alternative and much more easy to install both in existing and new 

bu ildings. The problem is that there is no hot tap water connected tumble dryers on the 

market and the tumble dryer is the heat dri ven appliance saving the most  electrical 

energy. This mean that a choice with tap water connected appliances  in total will give  

much less reduction of electricity. It would also be a waste of tap water to develop a hot 

tap water connected tumble dryer  and it will problably not happen . 

 

Of course higher tap water temperature than normal to the appliances would make the 

conditions m ore similar to the heat driven appliances  also at higher temperatures. Then 

hot tap water might also could be connected to the HWC -circuit instead of other heat 

water. This could be investigated more.   

 

For heat driven appliances t he total energy consumption is not lower  since electrical 

energy is replaced with heat energy.  

 

In the Swedish building regulation  the energy consumption of a building include heating, 

cooling, hot tap water and the more undefined property energy. Energy needed for 

electr ical appliances is counted as house hold electricity and is not included.  If on the 

other hand the  electricity  used for white goods  is replaced by heat  this will automatically 

be included in the total energy of the building. This  can influence the ability  to follow the 

energy requirements on the building according to building regulations or different green 

certificates. To examplify this as an indication a calculation  was made. This  show that the 

total energy consumption  for an apartment of  70 m 2 (normal i solated building ) gets an 

increase of total energy with 11 -26% using heat driven appliances depending on if the 

heat water temperature was 55°C -  80°C.  To show the influence of the size the same 

calculation was made also for 140 m 2 and then the increase of  total energy was 6 -13%.  

Dialogue has been initiated with ambition to change the regulations or on local level allow 

a raised consumption of heat energy of a certain level when heat driven appliances are 

installed.  [5]   

 

It is possible to go even more into detail of the origin of the energy, the primary energy, 

and what it means for use of electrical or heat energy for appliances. This discussion will 

not be included in the report even if some conclusion from the used sour ces of 

information can be mentioned.  
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2.3 Current market situation  
 

Today there is a very limited number of heat driven appliances installed in real buildings. 

The most known projects are mentioned below in section  3.  Currently the electricity 

prices a re very low and the difference between costs for electricity and heat are not that 

advantageous. The expectation for rising electricity prices will improve the economic 

conditions for heat driven appliances.  

 

The interest in heat driven  appliances can be i ncreased if the manufacturer Asko  or the 

sale and service organisation of cylinda  market to constructors in a more extensive way. 

Appliances may also need to be promoted by other actions, for example special municipal 

requirements, in energy - labeling and e nvironmental certification systems. [5]  

 

Many actors can benefit from  the  heat driven technology. The district heating companies 

will benefit from being able to sell more heat  and go into low energy projects that 

otherwise not would be profitable . This is of importance for the use of future district 

heating systems as buildings get more and more energy efficient.  [6]   

 

Also the property owners will benefit from lower consumption of electrical energy and 

cheaper energy for the heat energy. Depending on the agreement with the tenants. If 

they have cold rent they will benefit of both the lower electricity consumption and the 

cheaper heat energy. On the other hand if the heat is included in the rent the property 

owner decide how much lower energy costs will eff ect the rent. The electricity bill will be 

lower in any case.  

 

Today there are very few supplyers that have products that can be connected to heat 

water from e.g. district heating. That is Asko which now sell their products through 

Cylinda and then there is the company PODAB that also have some maschines that can 

be connected to heat water. If it would be possible to sell heat driven products in a larger 

scale there would be an increasing interest from more suppliers and a competitive 

climate that would be nefit development and price level.  

There are also a non existing or very low availability or request of double tap water 

connected appliances on the market today.  

 

The Swedish District heating Association encourages to dialogue and cooperation of 

informati on efforts between the district heating companies and those producing 

appliances to boost the market for heat driven appliances.  
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2.4 Suppliers and products  
 

The Swedish District Heating Association  has collected information of producers of heat 

driven appliances.  

 

Asko Appliances Ltd, Cylinda  

From 2015 Asko sell the ir products through Cylinda . Cylinda sell dishwashers, washing 

maschines and tumble dryers that can be adjusted for connection to either  electricity or 

heat water. Heat water is the name for water from district heating, solar heating, heat 

pumps etc which differs from e.g. hot tap water.  The heat water is used for heating the 

process water or the process air. According to Asko is the use o f elect r ical energy 

reduced with 90%. Acc ording to Askoôs calculations heat water driven dishwashers and 

washing maschines use appr.  306 kWh per year less than conventional electrical models. 

In section 2.2. above are more examples of reduction of electric al energy in percent for 

different appliances, programes and temperatures.  

 

See pictures 3 -5 above.  

o Heat driven appliances need the new components:  

Á Heat exchanger  

Á New connections  

Á Heat water valve  

Á Updated operation programme  

o The washingmaschine also need a  new process water valve  

o The tumble also dryer need  

Á Water to air heat exchanger instead  

Á Air channels  

Á Air filter  

 
Picture 11  ï Comparison for consumption of electrical energy , Asko appliances Ltd  [7]  
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The maschin es in picture 8 in Cylindas  product po rtfolio have the names :  

¶ Dishwasher  DM 8140 HT HWC  

¶ Washer  FT 778 HWC  

¶ Dryer  TF 720 HWC  

¶ Prof. washer  PT 3140 P HWC  

¶ Prof. dryer  TF 3200 HWC  

 

 
Picture 12  ï Products showed in Cylindas HWC - folder 2014  [1]  

 

85% of Cylindas products can stand 80 o C water  temperature  and pressure from 0,3 to 

10 bar. For dishwashers there is risk for expansion of holes for other material than 

stainless steel. Cylinda have many products adjusted for private customers  

 

  
















































