LOW CARBON HEATING... NATURALLY

STAR In business to secure a better future )JNeatpump

REFRIGERATION



mailto:ncowan@neatpumps.com

United Nations Sustainable Development Goals

DEVELOPMENT af:;ALS

GOODHEALTH QUALITY GENDER CLEAN WATER
AND WELL-BEING EDUCATION EQUALITY AND SANITATION

AR
%@ SUSTAINABLE

NO
POVERTY

DECENT WORK AND L 1 REDUCED
ECONOMIC GROWTH INEQUALITIES

A
M (=)

LIFE PEACE, JUSTICE PARTNERSHIPS
1 BELOW WATER 1 AND 3TRONG 17 FOR THE GOALS @
INSTITUTIONS

SUSTAINABLE
DEVELOPMENT

GOALS

Group Sustainable
Development Director

dpearson@star-ref.co.uk gtk

STAR | In business to secure a better future

REFRIGERATION



= 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??

»..Climate Change..;...............i.....e|.SECR audit

» Climate Emergency -+ ESOS “The ESOS strikes back”
 Global Warming | 3 3 « CSR investment appraisals

« COZ2 emissions ~ +« MOODY’S

« Decarbonisation « Carbon Pricing- EU-ETS (UK —ETS)

» The Paris Agreement — Legally binding t&rgeggmer “trends” (greenwashing?)
+1.5°C — Limit to stay under for global temperature rise

. 2050 — Global target for Net Zero

+ 2045 — Scotland's Net Zero target ‘ P”CG of energy......

« 2030 — Own company target for carbon redlMﬂée-@" that later.

+ COP 26 The Glasgow Pact — Decade of Action
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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. 
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The Basics — WSHP A

Heat

Water Source For hot

water and
heating

Heating

Heat from system

Heat Pump
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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

CANE © LINA 1] 1

GRUL LR IR ST
MANAGEMENT Each property connected to the district
West Dunbartonshire heating network will have a Hydraulic
Council will own, — Interface Unit (HIU) which is similar in size
operate and T~ 10, and looks like, the traditional boiler it
maintain the entire replaces. This device allows tenants and
heating system, landlords to switch on heat and hot water
ensuring security of s as and when i is required. It also allows
supply and reduced them to monitor the amount of energy
tariffs for customers. consumed to ensure they are billed

accurately for it

f Metworks can vary In slze and
| length, from carrying heat just
[ a few hundred metres between
hemes and flats, to several
kilometres supplying entire
communities and industrial
areas, District heating can be
designed with future expansion
in mind, allowing networks to
grow and connect more homes
and huildings in the future,

District heating systems are more cost effective than
standard gas boiler systems. Residents will be
offered a reduced tariff and won't have to womy
about servicing or repairs, instead simply paying for
the energy consumed.

These systems produce much less pollution while
delivering the same services. The project supports
the UK Government's energy strategy and will make
a8 major contribution towards West Dunbartonshire
Council's climate change targets to reduce CO2
emissions by 15% over the next seven years.
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Heat pumps will : : - P
extract water from the * _
River Clyde. | HEATINE = NISTRIRITIE

The energy centre houses
SUSAIN fi ble tech i ']
that heat the water, rather than
having an individual boiler inside
each building. it will also
accommodate gas bollers,
p »n units and ib
pumps together with a building
control and management system o
operate and monitor the system,

Unlike a rraditional boiler, the district heating system
can be fed from a number of thermal sources and
this means it is more relfiable. In addition to the heat
generated by the water source heat pumps, there
are also backup boilers and a thermal storage
system, which ensures continuity of supply,
especially in times of peak demand.

District heating & cooling
pipes are a Scandinavian
technology. With a layer of
thermal insulation, they
efficiently transport heated
water through the large
network of pipes.
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Presentation Notes
Overview showing the Queens Quay redevelopment and how the WSHP will fit into it.


Queens Quay
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Presentation Notes
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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Presentation Notes
Bristol city centre energy centre for the water soruce heat pump locate don the floating harbour. 
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Presenter
Presentation Notes
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.


nvestigating my Site?

How do | even begin this jou

WHEN/HOW LONG?

WHERE? DATA

WHAT TEMPERATURE?
HOW MUCH CAPACITY?

HHHHHHHHHHHHH



= 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 ATs?

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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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?
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Presentation Notes
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. 
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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?
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Presentation Notes
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. 
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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. 
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Presentation Notes
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. 


COP Examples — 500kW
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Showing different efficiencies for different heating and cooling profiles for a 500kW heat pump.


cop

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!!
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Scope 1,2 &3
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Fugitive =
Emissions - ‘

"

SCOPE 1:
Greenhouse gas emissions
from sources that are owned or
controlled by a Federal agency.

N

SCOPE 2:

Greenhouse gas emissions
resulting from the generation of
electricity, heat, or steam
purchased by a Federal agency.

https://www.epa.gov/greeningepa/greenhouse-gases-epa

Solid Waste

Contracted Wastewater

SCOPE 3:
Greenhouse gas emissions from
sources not owned or directly
controlled by a Federal agency
but related to agency activities.



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?
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Thank You

Questions or
comments?
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