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Electricity at 24% = 34.08TWh
How Much Renewable Electricity?
68.1% in 2017

Target is 100% Gross Electricity
by renewables by 2020
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TOTAL FINAL
ENERGY
CONSUMPTION

The 51% is made up from

25%
43% Domestic
Transport at 25% = 35.5TWh 57% Non Domestic
W Heat Transport M Ebectricity 77,976 GWh in 2015
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Scotland In Numbers
o>

How much renewable heat? 4DH
4.8-5.0% in 2016
Target is 11% by 2020

| | 20082000 [ 2010] 2011] 2012 2013] 204) 2015] 2016

Renewable Heat (GWh) 863 - 1,363 1,690 2,045 2,266 3,071 4205 3,752

Heat Demand (non-
electrical, GWh) 97,053 89,155 91,156 88,269 86,447 83,805 79,207 77,976

% Renewable Heat 1.5% 1.9% A% 2.7% 3.9% 5.4

Sources: EST, BEIS, Scottish Government

WE’'RE ACTUALLY GOING BACKWARDS!!
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Targets

2020 Reduce Emissions by 42% 4DH
2030 Reduce Emissions by 50%
2032 Reduce Emissions by 66%
2050 Reduce Emissions by 90%

AYE RIGHT!
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So what does it all mean?

4th Generation District Heating
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CLINN Eﬂe

A few reasons why 4DH

- -

it’s tasty to like Heat Pumps! _ ..._eh pa e
J -:.-. ;. \ : M”uudth-

Heat pumps are integrator technologies for the energy
transition in heating and cooling® of residential and
commercial buildings as well as industrial processes. B

' * The technology can also be used for refrigeration systems

<
local «

« eEmission ‘
jobs

4 . - reduction

They use They increase They redure They reduce import They create and They can serve
renewable energy energy the emissions dependence and maintain local, as “thermal
[from air, water efficiency of greenhouse thus increase European jobs in batteries”
and ground. gases (GHG). security of energy research, design supporting
supply at an and instaliation af stable smart
affordable price. heating systems. electric grids.
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4t Gen Vs 5t Gen

4th Generation District Heating

Large heat pump sending Temperatures around
70/75°C to a district network = 4t" Gen

Ambient loop (around 15°C) with individual Heat
Pump at each building = 5t" Gen
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R717 vs R134a

Refrigerant

R71/

R134a

Condensing (“C)

72

72

Evaporating (°C)

Capacity

2130.5

1158.7

COP

3.23

3.07
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Scotland Heat Map

www.gov.scot/heatmap

Heat Demand
1 Active Layers
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Scotland Heat Map

www.gov.scot/heatmap Scotland Heatmap
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Heat Demand Summary Information

Select repart area by predefined geg Total Heat Demand 3 GWhiyr Area: 0,002 km2
Pubiic Hest Demand: 0 kWa/yr Report Centre: ¥: 664519 | Y: 256823
Energy Suppty: 0

Scotland Local Authoritie
Additicnal Information
Settlements Data Zones Local Autharities Cavered:

Glasgow City
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Heat Demand Results

Total Heat Demand 52 GWh ==

Public Building Heat 0 kWh/vi

Demand

Mumber of Energy 0 .
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THE NUMBERS N~
4DH

Solution 1 Solution 2 4th Generation District Heating
Style District Heating Network Ambient loop Technologies and Systems
Number of Buildings 58 58
[Number of Heat Pumps 3 2
Distribution Heat Pump Flow Temp (°C) 75 15
Distribution Heat Pump Return Temp (°C) 45 10
Source Side (Sea Water in Winter) Flow Temperature (°C) 5 5
Source Side (Sea Water in Winter) Return Temperature (°C) 2 2
Thermal Capacity (kW) 13000 13000
Heating COP 3.18 11.61
Electrical Power Required (kW) 4082 1119
Distribution Flowrate (kg/s) 108.78 639.27
Distribution Pump Power Required 59.51 263.01
Distribution Pipe Size (Inch) 10 24
Source Side (Sea Water) Flowrate (kg/s) 743 970
Source Side Sea Water Pump Power (kW) 703 920
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MORE NUMBERS N~
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4th Generation District Heating
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Solution 1 Solution 2
Style District Heating Network Ambient loop
Secondary Heat Pump Heating Flow Temperature (°C) n/a 75
Secondary Heat Pump Heating Return Temperature (°C) n/a 45
Source Side Flow Temperature (°C) n/a 15
Source Side Return Temperature (°C) n/a 10
Secondary Side Circulation pump power required (kW) 7.5 7.5
Number of Secondary Heat Pumps Required n/a 58
Average Heat Pump Capacity (kW) 0 287
COPt Of Secondary Heat Pump 0 3.5
Electrical Power Required for Secondary Heat Pumps (kW) 0 82
Total Electrical Power Required for Secondary Heat Pump (kW) 0 4756
Number Of Heat Interface Units Required 58 0
Average Heat interface Capacity (kW) 287 0
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.......Numbers

N Lo
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Solution 1 Solution 2
Style District Heating Network Ambient loop
Total Heat Pump Electrical Consumption per system (kW) 4082 5875
Total Electrical Load Including Source and Distribution Pumps(kW) 4851 7066
Final System COP 2.68 1.84
Cost of Distribution Water Source Heat Pumps (£) 4,550,000.00 3,900,000.00
Cost of Distribution Pump Skid (£) 20000 60000
Cost Of Source Water Pump Skid(£) 100000 100000
Cost of Seconday Water Source Heat Pumps (£) 0 4350000
Cost of Heat Inter Face Units (£) 783000 0
Total Cost (£) 5,453,000.00 8,410,000.00
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Dispersed
Electrical
Load

Some thoughts??

Pipe Size
(Space)

Customer
Control

Maintenance
(OPEX)

Cooling
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Conclusion

In other areas?

Whatever is right as long as it complies with the
targets set and is a “No Regret” solution......... but
most likely heat pumps.

P.S Don’t forget the ice creams
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