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Why Even Bother??

• Climate Change
• Climate Emergency
• Global Warming
• CO2 emissions
• Decarbonisation
• The Paris Agreement – Legally binding targets
• 1.5°C – Limit to stay under for global temperature rise
• 2050 – Global target for Net Zero
• 2045 – Scotland's Net Zero target
• 2030 – Own company target for carbon reduction?
• COP 26 The Glasgow Pact – Decade of Action
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Presentation Notes
It is imperative to tackle this challenge now before further effects impact our lives. It is now reported that within the next 5 years we will experience a summer at 1.5°C (due in part to combine El Niño effect). Everything we can do big or small has a positive impact. 



Why Even Bother??

• SECR audit
• ESOS “The ESOS strikes back”
• CSR investment appraisals

• MOODY’S
• Carbon Pricing- EU-ETS (UK –ETS)
• Consumer “trends” (greenwashing?)

• Price of energy……
• More on that later.
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The Basics – WSHP
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Presentation Notes
Heat pumps work by having 3 separate circuit that interact through heat exchangers. 
We have the river water side (or ground water, process cooling water etc) that is pumped to the heat pumps evaporator. In here we remove some heat from this “source” which is used to boil off liquid refrigerant.
The refrigerant circuit is the same as what can be found in your fridge (although a bit more complex). Once the refrigerant has been boiled off in the evaporator is sucked into the compressor whose job it is to compressor the gas making it warm enough that we can then transfer this heat through a series of heat exchangers where on the other side is the district heating water (or process water etc).
A heat pumps only fuel consumption is that of electricity. In 2019 it was shown that 97% of Scotland's electricity was from renewables (as we don’t have a separate grid from the UK when it is put into a UK context then 40% of the UKs electricity comes fro renewables)



Queens Quay

Presenter
Presentation Notes
Overview showing the Queens Quay redevelopment and how the WSHP will fit into it.



Queens Quay
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2-off 2.6MW water source heat pumps using the river Clyde as the source to provide district heating to the Queens Quay development and existing buildings such as the leisure centre. 80°C flow temp



Bristol
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Bristol city centre energy centre for the water soruce heat pump locate don the floating harbour. 



Bristol
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1-off 3MW water source heat pump using the floating harbour as the source to provide hot water for the towns district heating network. 75°C flow temp.



Investigating my Site?

How do I even begin this journey?

DATAWHERE?
WHEN/HOW LONG?

HOW MUCH CAPACITY?
WHAT TEMPERATURE?



Simple Data To Gather

Simple Checklist

How is your heating currently generated? (gas boiler for example?)
Do you have fuel consumption data. (Half hourly? Daily? Yearly?)
Do you know how much you spend on fuel (£)?
Do you know the Hot water Flow and Return Temperatures (°C)? (Do these 
change)
Do you know the capacity you require for the site (kW)?
Is there coincidental heating and cooling?
If yes, how much cooling (kW)?
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Some simple points to gather on site that can help begin the journey to decarbonisation. Understanding your site is crucial to unlocking the best efficiency and heat pump solutions. 



Deeper Analysis

• Do you know the temperatures required at each part of the process?
• Do you know the capacity required at each part of the process?
• Do you know when and for how long each part of the process requires what 

amount of capacity and temperature of heating and cooling?
• Is one part driving up the temperature for the rest of the system?
• Have heat exchangers been sized with overly large ΔTs?
• Can the processes be run at cooler temperatures?
• Does the site run on hot water or steam? If its steam are you 100% sure it 

has to be?
• What spare electrical capacity do you have for the site?
• How much does your site pay £/kWh for electricity?
• What space do you have on site to locate heat pumps? 
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Presentation Notes
Knowing each specific temperature will help you unpick what is driving up the flow temperature. It may be that only one part of the process requires 80°C and the rest runs on say 65°C however it could also be that that one part of the process only accounts for 10% of the plants heat capacity requirements. Simple changes could save on energy by lower the site flow temperature and putting a solution in specifically for that one piece. 



What Does Your Site Look Like?

80°C

60°C

50°C

75°C

-4°C

6°C 6°C

-10°C
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Unfortunately this is the tricky bit. Its one thing to have a process flow diagram showing temperatures and flowrates which can help pull together what needs heat and what needs cooled but not all sites are 24/7 so for batch process having a grasp of WHEN the heating and cooling is required is really beneficial. 
On top of that, some sites are just huge so knowing WHERE as well as WHEN you have these heating and cooling demands completes the picture. 



What Does Your Site Look Like?

80°C, 0.5MW

60°C, 2MW

50°C, 3MW

75°C, 1MW

-4°C, 2MW

6°C, 0.3MW
6°C, 1MW 

-10°C, 0.8MW
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What Does Your Site Look Like?

80°C, 0.5MW, 
3 hrs/d

60°C, 2MW
24 hrs/d

50°C, 3MW
24 hrs/d

75°C, 1MW
4 hrs/d

-4°C, 2MW
24 hrs/d

6°C, 0.3MW, 
12 hrs/d

6°C, 1MW 
24 hrs/d

-10°C, 0.8MW
4 hrs/d 3 d/week

Do these requirements match up at all?
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What Does Your Site Look Like?

80°C, 0.5MW, 
3 hrs/d

60°C, 2MW
24 hrs/d

50°C, 3MW
24 hrs/d

75°C, 1MW
4 hrs/d

-4°C, 2MW
24 hrs/d

6°C, 0.3MW, 
12 hrs/d

6°C, 1MW 
24 hrs/d

-10°C, 0.8MW
4 hrs/d 3 d/week

Can Thermal Storage be 
used to offset capacity and time?
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What Does Your Site Look Like?

80°C, 0.5MW, 
3 hrs/d

60°C, 2MW
24 hrs/d

50°C, 3MW
24 hrs/d

75°C, 1MW
4 hrs/d

-4°C, 2MW
24 hrs/d

6°C, 0.3MW, 
12 hrs/d

6°C, 1MW 
24 hrs/d

-10°C, 0.8MW
4 hrs/d 3 d/week

WSHP Do you need further heat 
solutions?
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COP Examples – 500kW
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Showing different efficiencies for different heating and cooling profiles for a 500kW heat pump.



COP Examples – 1000kW
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Air source



COP Examples – 2000kW
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The reality on utilities

• Heat pumps use electricity
• Electricity per kWh is about 4 x cost of gas

• So heat pump application is key
• But you could self generate electricity 

• 8p/kWh vs 25p/kWh!! 



Scope 1, 2 & 3  https://www.epa.gov/greeningepa/greenhouse-gases-epa



Take Away Points

• Heat pumps can fit into most situations.
• Understanding Capacity, Temperature, Time and Where things happen on site 

is crucial to start finding out where heat pumps can bring the biggest 
advantage. 

• Process temperatures can almost always be lowered. 
• Lowering the Flow Temperature of a heat pump can increase efficient by 

1.5%/K to 2.5%/K depending on capacity.
• Increasing the DT can increase efficiency by 0.4%/K to 0.5%/K depending 

on capacity.
• You will have to stop burning gas. 

Change is coming, will you be ready?



Thank You

Questions or 
comments?
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