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Making Schools Heat Network Ready
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1st Generation
Heat Pumps

» Designed for cooling
« SmalldeltaT

* Poor COP in heating systems
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60 30

SAV. DELTA

Minimising Return Temperatures
Maximising heat pump COP

Minimising Flow Rates
Decreasing pipe sizes
Decreasing pump sizes

Decreasing pumping energy

Maximising Thermal Storage Capacity



SAV. DELTA

2"d Generation
60/30 Heat Pumps

« Designed for heating
 HighdeltaT

« High COP for heating system




SAV. DELTA

Natural
Refrigerants

R744 - CO,

Temperature heat sink (&)

. Needs large delta T at heat sink.
. DHW applications 10/60.

. High pressures = cost and complexity.

R600a - Isobutane

. High source and sink temperatures.
. Second stage of cascade.
. Water to water - high source temp.

. Flammability class A3.

R290 - Propane

. ASHP in colder climates. : I

. Compatible with heat network flow/return temps. -30°C -20°C ‘ 20°C 50°C ‘

. Temperature heat source °Q)
. Flammability class A3.




Hybrid Heat Pump and Electric Boiler

(Mw)

— Heat demand

B Boiler
Thermal store discharging B Elec. heat pump

Thermal store charging

Thermal store discharging

o B, N N B~ 00 O ~N @

0 1000 2000 3000 4000 5000 6000 7000 8000

Hours in year

Example of an annual load duration curve for a heat pump plant

SAV. DELTA






Thermal
Storage

Optimising heat pump production
* Lean heat production

e DHW store




Instantaneous DHW Performance SAV. DELTA

Point of use electric DHW Point of use mechanical DHW 60 30

COP=1 COP > 3.5
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Passivhaus Heat Recovery | 75+% SAV., DELTA
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Outdoor
Temperature (°C)
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SAV.
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40% Heat Recovery Efficiency SAV. DELTA

LONDON

33 kWh/m?/year

External Temperature (°C)
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84% Heat Recovery Efficiency SAV. DELTA
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Heat Pump
CAPEX & MVHR

* Increasing from 40% to 84% heat
recovery efficiency reduces peak heat
demand in classrooms by 47%

kW
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Energy Efficient School Design SAV. DELTA
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Assessment
Input

Geographical location
Heat recovery efficiency
Heating profile

DHW profile

Peak heat demand

uiis| SAV,

Heat Pump Sizing Assessment

Project Ret SAVIHP/116518/15/22 Jan 2025
Project Name tolloway Park k 3
Proposal 3n0 SAV DELTA-HP4 Heat Pump sized to peak
Assessor ™
Headlines
Source of emission factors: Weather Data Used (CIBSE TRY):
Project Estimated Site Temperatures Heat Pump
Heat Demand Flow: 60°C Constant Qutlet Temperature
1,463,748 kWh Return: 34°C 60°C
Project Specific COP/SCOP Heat Pump Share
SCOP =3.33 100.0
s00
200,000
400 ‘
8 300 =T 100000 i ﬂ ﬂ |
= . AT
o . $EPRIETISERE

mHestpump M oller
Comparison with Notional Building
Carbon Footprint (kg/C0,) Primary Energy kWh Operating Cost (£)
-82 65 -1
400,000 2,000,000 150,000
300,000 1500000
100,000
200,000 1,000,000
- o o
) 1
o o o
notional  proposal Notonsl Proposa Motonal  proposal
WBoder W Heat Pump W Boiler W Heat Pump WEoiler W Heat Pump

* otona suiing with gaz bover



HYBRID
N

Heat Pump Sizing Assessment

Project Ref SAV/HP/116518/15/22 Jan 2025
Project Name E ks L E

Proposal 3no SAV DELTA-HP4 Heat Pump sized to peak

Assessor TP
‘ SseSS I I l e nt Headlines
Source of emission factors: Weather Data Used (CIBSE TRY):
Project Estimated Site Temperatures Heat Pump
Heat Demand Flow: 60°C Constant Outlet Temperature
1,463,748 kWh Return: 34°C 60°C
Heat pump on |y Project Specific COP/SCOP Heat Pump Share
SCOP =3.33 100.09
5.00
200,000
4.00 —
Highest CAPEX = e |||I||1 il
- ) TIr
1.00 <% R EESEEE
— MiONthly — ANnUAI B Heat Pump W Boiler

Lowest OPEX

Comparison with Notional Building

&

Carbon Footprint (kg/CO;) Primary Energy kWh Operating Cost (£)
SCOP 3.33 - - R
400,000 2,000,000 150,000
300,000 1,500,000
100,000
200,000 1,000,000
. 50,000
e - e ' ;
o o (1]
Notional Proposal Notional Proposa NOtoONa proposal

................ ... [ Boiler W Heat Pump H Boiler W Heat Pump W Boiler W Heat Pump
0000000000 000" * Nosional uiing with g2 boder
0000000000000000 00 ]
000000000000 - 200"
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Heat Pump Sizing Assessment

([
Project Ref SAV/HP/116518/18/22 Jan 2025
Project Name - ksC,D &

Proposal 1no SAV DELTA-HP4 Heat Pump + Electric Boiler

Assessor TP
‘ SSeSS I I l e nt Headli“es
Source of emission factors: Weather Data Used (CIBSE TRY):
Project Estimated Site Temperatures Heat Pump
Heat Demand Flow: 60°C Constant Outlet Temperature
1,463,748 kWh Return: 34°C 60°C
- -
Hybrld - Heat pump + E_Bo"er Project Specific COP/SCOP Heat Pump Share
SCOP =3.35 95.09
5.00
200,000
4.00 ——
o/ & 300 —= >~ 100,000
o IOWer ]
- D senall
122238828 '
| d OPEX e MoNtH1Y Annual B Heat Pump N Boiler
Comparison with Notional Building
Carbon Footprint (kg/CO;) Primary Energy kWh Operating Cost (£)
_ . -80 -61% +99
SPF 3.00 incl. boiler
400,000 2,000,000 150,000
300,000 1,500,000
100,000
200,000 ' 1,000,000
100,000 - - 500,000 E 50,000
I i
o 0 0
Notional Proposal Notional  Proposa Notional proposal
. . . [ ] . . . . . . . . . . . [ ] . o mBoiler W Heat Pump W Boiler W Heat Pump W Boiler W Heat Pump
.............'..... * Notional building with gas boiler




Enerqgy Efficient School Design SAV. DELTA

USE LESS .
ENERGY PASSIVHAUS 80% heat recovery efficiency
SUPPLY ENERGY
EFFICIENTLY
ENERGY

MANAGEMENT LOW

CARBON ,
ENERGY Substantial thermal storage

Large delta T heat pumps

Peak shaving with electric boilers

HEAT NETWORKS

Point of use mechanical DHW



