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Heat Pumps 
i-STUTE ï Prof NJ Hewitt & Dr M Huang 

WP 3.3 has a number of roles for advanced air source heat 
pumps: 

Å  Demand side management/response Chris Wilson 

Å  Integration with storage Chris Wilson 

Å  Upgrading Heat Pump Dr Nik Shah 

Å  New working fluids Dr Nik Shah 

Å  Meeting householder thermal needs Le Khoa 

Å  Understanding domestic heat demand patterns Le Khoa 

Å  Integration into energy markets Dr Inna Vorushylo 

Å  Business models Dr Inna Vorushylo 

Å  Instrumentation Steven Devlin 

 

 



Heat Pumps 
 Demand Side Response 



RPi Programme 

System Operator Data Online for NI 

Actual System 
Demand 

Forecast System 
Demand 

Digital Temperature 
Sensor on storage tank ς 
Direct connection to RPi 

1. Programme gets data from web and 
tank temp sensor 

2. Calculates demand data 
3. Makes system mode decision based on 

forecast demand and tank temperature 
4. Activates or deactivates control relays 
5. Repeats loop every minute 



Data & Analysis 

Á COP of HP is reduced when storing heat because ability of HP to transfer heat to 
tank when approaching storage temp of 75ÁC (max flow temp of HP = 80ÁC) 

Á Storing to a lower temperature may improve ς but reduces energy stored and 
effectiveness of radiators. 



Data & Analysis 

HP Storing HP Using 

Actual System electricity 
demand for NI 

Typical week of DSM control Mon 9th- Sun 

15th November 2015 



Energy Store Improvement 
Additional 100mm glass mineral wool 



Data Analysis 
Insulation benefit on HP COP when storing 

heat? 

Insulation no 
benefit to COP of 
HP when storing 



Heat Pumps and Thermal Storage 
Tank Size Reduction 

Challenges when using TCM or PCM 

 

Fixed operation heating temperature for 

the heat pump 

I) No weather compensation 

II) No reduced running temperatures 

III) Poor COPh? 



Heat Pumps and Thermal Storage 
Controls & Control Strategies 

What if? Economy 7 style.. 



Heat Pumps and Thermal Storage 
Controls & Control Strategies 

What if? Market Load Needs type.. 



Heat Pumps and Thermal Storage 
Controls & Control Strategies 

What if? Market Voltage/Frequency Needs.. 

Impact of electric vehicle  
charging on residential  
Distribution networks: an Irish  
demonstration initiative 
Richardson  et al, 2013 



Heat Pumps and Thermal Storage 
Controls & Control Strategies 

What if? Market Voltage/Frequency Needs.. 

 

 

 

 

On/Off              V.       Current VSD       V.    Current Best? 

The two newly launched variable speed models  
offer a capacity range from 1 to 10 kW and coupled  
with Emerson qualified inverter drives allow for a  
modulation range with speed variation from 15 to 120 Hz 


