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in heat networks - 60/30



. SAV.
Energy trilemma




Design choices — 150 apartments SAV:

100% share 45% + 40% + 15%




HEAT PUMP

transfers heat
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Heat Pump

Energy released

Heat out

SAV.



COLD

Heat Pump

300%!!!

WARM

SAV.




SAV.

Temperature
differenceis a
must for heat
transfer

7°C outdoor
temperature



SAV.

Heat transfer

High Low
temperature temperature
(warmer) (cooler)

How do we move heat from a cooler area to a warmer area?



REFRIGERANT

transfers heat

SAV.
Example:

refrigerant R407C

approximate temperatures
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SAV.

Compressor - pressurizes
and circulates refrigerant

e compressorincreases the pressure of a gas

e compressoris similarto pump:

v increase the pressure on a fluid

v' cantransport the fluid through a pipe




. . SAV.
Heat pump relies on refrigerant

pressure / temperature relationship

* temperature and pressure of a gas are -
proportionally related at a constantvolume ~ °

e pressureisincreased—temperature rises




SAV.
REFRIGERANT Bample:

refrigerant R407C
transfers heat approximate temperatures
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REFRIGERANT

transfers heat

Example:
refrigerant R407C
approximate temperatures
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35°C
LTHW flow

WATER

30°C
LTHW return



SAV.

During During
evaporation condensation

heat is absorbed hat is read
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EVAPORATION

7°C outdoor
temperature
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SAV.

CONDENSATION
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Airflow: 22,000 m3/h SAV;

Fan
Evaporator

Fined tube coil
heat exchanger

AIR AIR




SAV.

energy out

COP =

energy in

COP = ; =30

Compressor

2N .| REFRIGERANT Energy released
2 kW for heat transfer

Expansion valve




SAV?
COP — outdoor temperature

AIR WATER

S0/3s'c

so/3s°c
s0/35°C




. SAV.
COP —operating temperatures

AIR WATER

S0735'c

wojasc
so/55°C




SAV.

COP —temperature gap to bridge

- =

7°C outdoor

temperature

-5°C I |

40°C
‘ Compressor )

35°C
LTHW flow

30°C
LTHW return

COP decreases with increasing temperature difference



. SAV.
Monetising return temperatures

43 kW HP

Outdoor | HP operating COP Power input

e  Electridtyprice 13.19p/kWh
e  ElectridtyCO,0519kg/kWh
e  40000peratinghours peryear



COP —snapshot efficiency AV

SCOP —seasonal COP

SCOP

 HP'saverage annual efficiency performance

* should be used in project assessment

e datasheet SCOP is based on 4,910 heating hours in Strasbourg
e ideally weather data from a project location should be used
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SCOP —seasonal COP

Demand vs Average Temperature
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SAV.



Sizing — loads & diversity AV

150 two bedroom apartments 60/30
DHW load 35 kW
Heating load 2 kW
DHW diversity factor 0.0756

_ _ _ Desigh temperatures DHW Heating
Heating diversity factor 0.6225
beak olant without buff T Heat Network Supply 60°C 60°C

eak plant without buffer .

P . (Primary) Return  17°C 32°C
Peak plant with buffer 256 kW
S I S Apartment Supply 45°C 50°C

uffer volume ,
(Secondary) Return  10°C 30°C

DHW peak flow rate 2.21/s
Heating peak flow rate 1.6 1/s
Total peak flow rate 3.81/s
Plantroom pipe size 65 mm

1) Heating and DHW diversity factors — CIBSE CP 1 2020 (expected to be published soon)



Heat Network - Fishbone Diagram SAV:

Power

Thermal Store

Electric Boiler Potable Water

Gas Boiler
Gas CHP 45°C
10°C
Heat pump
60°C
300(: Distribution Apartment
Pumps
Pipe Size Space o
Heating 30°C
Insulation Primary Return

Side



Heat Pump

Heat pump buffer and COP

constant
volume

2.11/s

1
STR

Heat Pump
Buffer

(Sized for HP
requirement)

150 two bedroom apartments
DHW peak flow rate
Heating peak flow rate

Total peak flow rate

S

60/30
2.2 1/s
1.61/s
3.81/s

AV



Heat pumps only design AV

Gutdoor Equipment Must Achieve System

Flow Temperature
60°C
o
= © 60°C
1 Stratified
CAHV CAHY ThSE;rmaI
Heat Heat / ore
Pump Pump (Min 720 litres
for 2no CAHYV)
Circulation Pump
Ci
2

30°C

N

onstant 4.2 lis
1 I's per CAHV)
eeeeeeeeeeee @ %

55°C

e  mustachieve system flow temperature

e PUTPOPCITESSET ] M

e SCOPbelow28




SAV.

Heat pumps only design

50°C

must achieve system flow temperature
poor COP (heat pump operating 50/55°C)

SCOP below 2.8

utdoor Equipment Must Achieve System
5 5 OC Flow Temperature
== %, 55°C
] Stratified
CAHV CAHV Hgtnal
Heat Heat / Q=
Pump Pump (Min 720 litres
for 2no CAHYV)
Circulation Pump
Constant 4.2 lis
(2.1 I/s per CAHV)
eeeeeeeeeeee o
Q) % < 30°C

¢ [2e9]  sopsc



Heat pump as preheat - buffer and COPSAV’

150 two bedroom apartments 60/30
DHW peak flow rate 2.21/s
Heating peak flow rate 1.6 I/s
Total peak flow rate 3.81/s
constant
volume
Heat Pump 2.11/s CHP

Heat Pump
Buffer

(Sized for HP
requirement)

1
STR




Heat pump as preheat - buffer and COPS

Heat Pump Output
43 kWh
COP =363

CAHV
= Heat =
Pump

f - - - - - - - - - - - --

Q1<Q2

211/s<381/s

35°C
Recirculation flowrate
2.1 litres/sec

- -

Q1
30°C

Circulation Pump
2.1 litres/sec per
CAHV constant

Q - - - - - - -

Pump

Heat Pump
Buffer

500 litres per
Heat Pump

- - -

AV

33°C
Main return flowrate
3.8 litres/sec

CHP

Q2

30°C
Main return flowrate
3.8 litres/sec

- - - - - - = = - -



Heat pump as preheat - buffer and COPS

Heat Pump Output

43 kKWh
COP =35

CAHV
= Heat =
Pump

| - - - - - - - - - - - -

Q1>Q2
211/s>141/s

AV

37°C

Q Main return flowrate
37°C

1.4 litres/sec

| ol o o o o o o o o o - - -

CHP

1 2
Q Heat Pump Q
Buffer

32°C e
. . 500 litres per o

Circulation Pump Heat Pump 30°C

2.1 litres/sec per Y oY oy Main return flowrate
CAHV constant BR AR 1.4 litres/sec

e - - - w - - - -« « - - - -« - - - -

Pump




Heat pump as preheat - buffer and COPS

Heat Pump Output
43 KWh
COP =3.06

CAHV
= Heat =
Pump

} = - - - - - - - - - - -

AV

Q1> Q2
211/s>0.71/s
45°C B 45°C
Recirculation flowrate p B 3 N Main return flowrate
Heat pump set point = 50°C 0.7 litres/sec

-

Q1
40°C

Heat Pump
Buffer
500 litres per

Circulation Pump Heat Pump
2.1 litres/sec per VoY oy
CAHV constant YoV oy

e - - - - - - -

Pump

- -

CHP

Q2

30°C
Main return flowrate
0.7 litres/sec

- - - - - - - - - -




Plant selection (150 flats) - cost

HP only plant room

SAV.

Type of plant Max. thermal output  Thermal store/buffer Capital cost Cost per flat
Heat pumps (CAHV) 6 x 43 kW 2,200 | £22,700 each
Total 258 kW 2,200 | £136,000 £907

Hybrid plant room

Type of plant Max. thermal output = Thermal store/buffer Capital cost Cost per flat
CHP (XRGI 20) 39 kW 500 | £42,000
Heat pump (CAHV) 43 kW 500 | £23,000
Boiler (gas or electric) 174 kW 2,000 | £16,000

Total

256 kW 3,000 | £81,000

£540



SAV.

Design choices

HP only HP + CHP + boiler

CAPEX £136,000 £81,000 Fl.13.19p/kWh
OPEX £42,000 £25,000 Gas 3% p/KkWh

SCOP 2.5 3.2
Security of supply X v

Sector coupling X v
SAP 2012 / el. grid marginal

CO, (tonnes/year) 163 131

CO, reduction 15% 31%

SAP 10 (used by GLA)

CO, (tonnes/year) 73 118

CO, reduction 56% 29%



Plant selection — peak capacity

Heat load (kW)

300

250

200

150

100

50

Load duration curve

0

500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8000 8500 8760

mCHP - 39 kW

Hours in a year

= Heat pump - 43 kW m Boiler - 174 kW

SAV.



° SAV?
Plant selection — 150 apartments

70,000 A

60,000 A —

| L1 [ ] Boiler

40,000 - e 1 1 - ] 88’752 CHP
< [ ] 15% 242,149
é 30,000 -+ - - . : I 40%
§ 20,000 - =1 T | i
B W ﬂ "

! 11

o ! ! ! ! !‘
Jan Feb M Ma Ju

ar Apr y un Sep Oct Nov Dec

[ LoadTracker Heat Production [ Heat Pump Heat Production (kWh) [ Boiler Heat
Heat Pump

269,099
e  150apartments 45%

e  annual DHW and heating demand 600,000kWh
e  annualelectriatydemand 75,000kwh



HP + CHP + boiler parallel design SAV-

High Load (100%)
Heat Source 1,2 & 3
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b
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I i: 3 2 Peak I Vale |
e : Boiler | |
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|
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CHP —_— Tr-Tretum
A Primary Return
Power Unit 4

35°C
35°C -
Recirculation flowrate =
2.1 litres/sec 35°C
Heat Pump Output
43 KWh
COP =363 aat P D
30°C -
Circulation Pump D
2.1 litres/sec per o
CAHV GAHV constant 30°C
b Heat -
Pump
Pump




Heat Network — DHW

Full Load

45°C
10°C

Partial Load

Keep Warm



v | Return temperatures - 35kW DHW

Cold water temperature °C 10° 15°
Primary temperature °C Return temperature °C Return temperature °C
60°C 19.97°C 23.25°C

e | Return temperatures - 35kW DHW

Cold water temperature °C 10° 15°

Primary temperature °C Return temperature °C Return temperature °C

60°C 16.64°C 20.12°C

SAV.

20°

Return temperature °C
26.7°C

20°

Return temperature °C
23.9°C



SAV.

DHW Tapping Temperature — UK Clarification

DATA CENTRES

i SPECIAL FEATURES|

This month: Water hoar innai updates on hydrogen appliances; Lron batteries

HSE clarifies risk guidanceon Iy . No Stored water (low risk)

consultation to take

instantaneous water heaters [P

HIU = Combi boilers accepted temperatures

The requirement for 250°C delivery
at outlets in M1 minute is applicable
to systems incorporating hot-water
storage, and does not necessarily apply

for instantaneous water heatersIThis
means that the HSE has no fundamental .We test Fairy across a range of temperatures. However, 38-41 C rs.
in the normal temperature range that a consumer would use for this

objection to the reduction in temperature product.

Dish washing 45 sufficient

Response from Proctor & Gamble’s R&D department:

CIBSE Journal April 2020/Fairheat & Aecom Seminar What to do about hot water 3" December 2019



DHW — Load Revision - UK

CP 1 (2020)

Table 10 - Typical sizes of DHW HIU plate heat exchangers

Property Design Number of |Typical maximum
type/suitability Maximum bathrooms |power (@ 10°C feed
occupancy and 55°C DHW

supply
temperatures

Studio -bed 1 1 25=30 kW

Large 1-bed/ Small 3 1 30-35 kW

2-bed

Medium 2-bed/3- 4 2 35 kW

bead

SAV.



Space Heating SAV;

Best practice — typically
not more than 25 W/m?

Space heating selection is critical
for achieving low system return
temperatures and efficient plant
and distribution infrastructure
sizing.




Radiator Heating SAV:

Heat Network returntemperature Target - 30 °C

Heat Network return Space heatina flow Space heatinareturn
38.31°C 55°C 35°C
31.81°C 50°C 30°C



Selection of Heat Emitters

Undersized Radiator Correctly Sized Radiator

|r 600 mm —»‘ lr-

1200 mm =|J

‘_|

Flow
50°C

=
Flow through Radiator

=

Flow through Radiator

ww 009

ww 009

Lockshield
Valve
Return Return
40°C 30°C

lE'__L . _¥
Lockshield
Valve



Pressure Independent Control Valve

Flow rate control over

Flow rate differential pressure
[I/h]

200
190 |
180
170 |
160 |
150 |
140 |
130
120
110 |
100
90 =

w 1L |

10

0

Overflow resulting
in high return
temperatures

= Pressure Independent Radiator Valve

=== Standard Radiator Valve

Differential pressure
20 30 40 50 60  [kPa]

* At setting N (fully open)




Underfloor Heating SAV.

Heat Network return temperature Target - 30 °C

Heat Network return Space heatina flow Space heatingreturn
35.08°C 40°C 35°C
30.05°C 35°C 30°C



Heating - UFH

e Avoid high thermal mass

e Avoid returns above 30°C

—)

Screoded Floors
UFH System Output (W/m?)

Flow/Return Temperaturee & UFH Plpe Centree (mm)
85-55°0 80-50°C 55-45'0
200mm | 300mm | 200mm | 300mm | 200mm | 300mm




Minimising Heat Loss & Heat Gain

Primary side

Reduce pipe size (possible with new guidelines)

Insulate to avoid gains and losses



What Does 60/30 Scheme Look Like? SAV:

VWA(F/R)T for the whole year ; DHW
HTG
/> Keepwarm
Bypasses?
VEEET S W W 57°C N N 57°C
| 32°C 32°C
" HE B
60°C
30°C B 7 _ 7
Plant | i B B i
F F ﬂ e Communal areas
e Commercial area




Ultrasonic Meter Commissioning

Calculator

\ [ (]}

_ infrastructure for:
Ultrasonic

flow piece

* Billing
e Commissioning
* Monitoring

Temperature
probes



Commissioning on Direct Units SAV.

DHW out
.’ -
Cold water in
<7 -
HN Flow F
> >
HTG Flow Fi]%r
HN Return ; ‘ HTG return
< . <



60/30 Commissioning Method with UMS SAV.

DHW out
| -
Cold water in
| <]
HTG
e i HTG Flow
B> - G

HN Return

' HTG return
__ <]




Commissioning Method with UMS

Each heat emitter

- Set the valve to the required setting

- The lock shield valve fully open

- Confirm the desired flow rate at the energy meter (adjust accordingly)
- Flow and return temps (may vary from design conditions)

Full load

- Confirm full load flow rate
- Flow and return temps (may vary from design conditions)




45,000

40,000

35,000

15,000

10,000

5 000

0
Jan-19

SAV.

SAV office and warehouse

Monument House - Annual Heat Profile

Feb-19  Mar-19

Apr-19 May-19  Jun-19 Jul-19

BCHP ™ Heat Pump ® GasBoiler

Aug-19

W E-Boiler

Sep-19

Oct-19

Mowv-19

Dec-19

Monument House - Heat Share

E-Boiler 12%

Heat Pump 20%

CHP 56%

Gas Boiler 12%



The Hyde Hendon

2 x39 kW CHP +2 x43 kW HP + gas boilers

Heat balance

e 387 apartments+commercial
[

Heat pump
500,762
40%




Ringk@bing District Heating

Solar Radiaton: 1016 Wi’ Ringkebing District Heating - 15-05-2019 13:48:00 Sold Electricity: 8.6 MW

Solar Collector Heat pump Gas Engine Gas turbine

-

Cutdoor Temperature: 13°C

209 m3h 0.0 MV

Heat Storage
25.3 MW

126.6 MWh

El-boiler

Forward temperature: 66 °C
o Ringkebing &
District Heating: 8.8 MW i g g

- ! Fjernvarmevaerk

Retumn temperature: 35 °C AmbA




. . SAV.
Summary - integrating heat pumps

* Jowreturntemperature
* largedelta T for efficient building -
+  COP/SCOP BN
e CO, reduction |
*  CAPEX 1% U
e OPEX N
e

Heat Pump
45%



SA Trusted
¢ lechnology Partner

for your attention

Beata Blachut - Head of Technical Strategic Business Development

Any feedback or questions: info@sav-systems.com

KiCPD= SAV.


https://www.linkedin.com/company/9210345
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