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The Heat Pump Case

• Motivation: Heat pumps utilise a fair 

amount of electricity, but seen as a 

green alternative to heating houses. 

• Aim: Explore how can we support 

users to intelligently shift heat pump 

consumption to times when the price 

is low or green (flexible energy)

• Goal: Develop an interaction 

design that engages users with 

intelligent and flexible energy. 



The HeatDial Prototype

1. An interactive web app.

2. Households with heat pumps.

3. A centralised intelligent 

scheduling system - automates 

running times based on; 

• User interactions

• Sensor readings

• Cheapest price
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HeatDial Interaction Design

Design elements

• Simple interface (units of 

temperatures instead of kWh )

• New design convention: 

1. A comfort zone (17°- 25°)

2. Set temperature (21°)

• Feedback on benefits and 

consequences the next 24 

hours. 
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Example

A
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Household E on the 18th of April 2016.

A: High price savings at 5 AM.

The heat pump waits to run at 5 (low 

price) and then runs for hours. 

B: Low price savings at 9 AM. 

The heat pump stops at 7.30 AM 

(higher price)

At 10.30 the temperature drops 

close to the lower comfort boundary

The heat pump starts to run as the 

price savings starts to raise.

Comfort zone (18°- 23°). 

Set temperature (19°) 



User Study
How do users experience intelligent 

energy in real life?

• Recruited 8 households - all heated 

using the HeatDial system

• Long-term (18-6 months)

Data Collection

• Logged interactions and performance 

records of the heat pump

• 20 interviews and technology tours

• 3 with Household A-D

• 2 with Household E-H

Participating households

Technology tour



User Engagement
• Most interactions occurred just after 

being introduced to the system

• Half of the users interacted with the 

system regular

• Season depended



Opportunities

• Automation can be a 

convenient way to introduce 

flexible energy to users

• System intelligence can help 

reduce complex concepts 

related to intelligent energy.

• Easy user access to the 

system can make some users 

feel empowered and in control

“The more automatic the system is, the 

easier it is for us." (Wife - B)

“Now someone is keeping an eye on it 

and observing if it is running as it should.”

(Husband - E)

“I wish I could play with more settings- the 

more, the better” (Husband - C)



Challenges

• Comfort is experienced 

differently (different 

temperatures in rooms)

• Rational design conventions 

do not always capture 

“irrational” user actions 

(wood burners, open windows) 

• Difficult to change user 

understandings with a 

rational system design (loss of 

engagement and control)

The End - Questions?

“If it is really cold in the living room, I 

sometimes put the [sensor] in the fridge 

for a while” (Husmand - E)

“If you take the entire house – then you 

have a difference in the desired 

temperature depending on what room you 

occupy.” (Wife - D)

“I really don’t want to play with it, because 

if we allow it to go down to 16 degrees, It 

will take a day or two to go down, and 

another day or two to return.” (Husband -

D)


