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FIG. (1). The first ASKO washing machine, made in 1950. The name of the factory and 
the brand was in the beginning ‘Junga verkstäder’ [6] .    
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FIG. (2). A modern fully electronic washing machine from ASKO Appliances AB with a lot 
built-in knowledge such as automatic programmes [6] . 
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FIG. (3). Use of electricity, four persons in a household in Sweden 2001 [4]. 
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 FIG. (4). Annual electricity use in 2004 for laundry washing per household in  kWh [5]. 

Table (1). Estimated annual electricity usage for washing dishes, washing and drying 
clothes in a modern household in Sweden in the 2000s [4,5]. 
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Table (2). Development of electricity usage for ASKO Appliances AB washing machines 
[6,7]. 

Table (3). Development of electricity usage for ASKO Appliances AB dishwashers [6,7]. 
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Table (4). Development of electricity usage for ASKO Appliances AB tumble dryers [6,7]. 
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FIG. (5). Schematic of the components and function of a heat pump system 
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FIG. (6). The progression of refrigerants over four generations [13]. 
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FIG. (7). The Kano diagram and ASKO Appliances AB’s selected value groups for a 
modern washing machine. 
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FIG. (8). The total cost and total extra premium for a feature changes over time for two 
examples of different type of features. 



23



24

FIG. (9). System design of a closed cycle heat pump tumble dryer. 

⋅
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FIG. (10). A dishwasher with an added water tank and heat pump system. 
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FIG. (11). Cost and extra premium for a tumble dryer, including a heat pump system that 
decreases the electricity usage and environmental impact. These curves are 
based on ASKO Appliances AB preconditions.      



28

FIG. (12). Drying time from the simulation model with different total electrical powers. The 
electricity usage was similar with all compressors sizes. 
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FIG. (13). Simulated total electricity usage of a dishwashing cycle with different maximum 
dishwasher temperatures. The dishwasher was heated either with only an 
electrical element or heated with a compressor of 6cm3 and an electrical 
element. The difference between the heating options was about 0.27kWh/cycle 
in all cases.  

⋅
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FIG. (14). Cost and extra premium for a dishwasher including a heat pump system which 
decreases the electricity usage and the environmental impact. These curves are 
based on ASKO Appliances AB preconditions.      
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Increasing the value of household 
appliances by adding a heat pump system

The competition in the household appliances industry is strong. Manufacturers 
are continuously trying to develop, produce and sell product functions and 
features with good profit. To continually develop new features that the customer 
chain is willing to pay for is a key factor for a manufacturer to survive. 

To introduce a new feature the manufacturer must be sure that the customer 
chain is willing to pay for it from one to five years in the future. In this study 
has a heat pump system been added as a new feature to the tumble dryer and the 
dishwasher. The willingness from the customer chain to pay extra for this feature 
is because of the decreases electricity usage by 64% for the tumble dryer and 37% 
for the dishwasher. However, the added heat pump system is increasing the price 
for the machine. 

The first heat pump tumble dryer was introduced on the market in 2000 and is 
currently one of the state-of-the-art variants. This success was mainly because of 
the money saved from the lower electricity usage. The first heat pump dishwasher 
was introduced on the market in 2014, but only time will tell if the heat pump 
variant will dominate in the future. 
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