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LoT-NET: Low temperature lift — what source/sink?

Source
* Water source heat pump drawing from 5G heat network: 10°C - 35°C?
 Air source heat pump charging network: -10 °C to 15 °C?

Sink
* Underfloor heating:

e Max surface temperature of floor 29°C (BS EN1264-2)
* Flow temperatures: 35°C —45°C

e Radiators:

e Low: 45°C—-65°C

e High: 65°C — 80°C
* Hot Water

e Shower supply 41°C

* Heat network as sink:
e 10°C-45°C



System Design

Main Components

Compressor: Emerson XPV0302E-4X9
Condenser: SWEP B80AS x 28
Evaporator (Air Source):

Evaporator (Water source): TBD

EEV: Emerson

Receiver: ESK Schultz SGS-11-CD
Accumulator: ESK FA22

Secondary
Source Circuit

Evaporator
(Water source)

A

Flow
Meter

3 Phase Comet Electric Boiler — 23kW

. 3AC - 380V 480V
Eva porator Coil o
(Air source) 25A max.

with integrated fan

Heat pump
Circuit

Suction

Acumulator EEV

Controller

Pipe sizing

Discharge line (comp to condenser) 1/2"
Liquid line (cond to rec) 7/8"

Liquid line (Rec toEEV) 5/8"

Suction line (Evp to Comp) 3/4"

Secondary
Sink Circuit

Flow
Meter

Condenser
(Water sink)
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Pump

Liquid
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Electronic
Expansion Valve
(EEV)

Solenoid
Valve
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Filter
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Dual Source Heat Pump
Evaporator — Air Source

Evaporator — Water Source =
Electric Enclosure

Scroll Compressor

Condenser

Expansion Valve
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What are the possible application areas within the compressor envelope?

XPV0302E-4X9 Operating Envelope @ Varied Compresser Speed
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Sink T, 2K Subcooling (°C)

Most likely application areas considering source and sink temperatures
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XPV0302E-4X9 Operating Envelope & Application Areas @ 3000 RPM

——Envelope 2400 RPM - 5400 RPM Source/Sink
WS Application \
— Air Source Application
Air Source Feeding
5G Network
-25.0 -20.0 -15.0 -10.0 -5.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0

Source T, 10K Superheat (°C)
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Sink T, 2K Subcooling (°C)
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Higher or lower operating speeds may reduce application areas

XPV0302E-4X9 Operating Envelope & Application Areas @ Varied Speed

——Envelope 2400 RPM - 5400 RPM Source/Sink
WS Application \
—Air Source Application A1 MO
——Envelope 1800 RPM & 6000 RPM / \
Ail Source Feeding
5G Network -
-25.0 -20.0 -15.0 -10.0 -5.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0

Source T, 10K Superheat
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Sink T, 2K Subcooling (°C)

What is the expected COP within the application areas (source/sink temperatures)
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XPV0302E-4X9 Operating Envelope & Application Areas: COP @ 3000 RPM

—— Compressor Envelope Source/Sink
WS Application
1,8 2.2 2.6 31 I
—— Air Source Application
2.3 2.7 3.3 3.9 4.7 5.6
COP Select
2.8 3.3 4.0 4.8 5.8 7.1
2.2 27 33 430 4.8 5.9 7.2 9.1
1 2.6 3.2 3.9 417 5.8 7.2 9.1
19 2.4 3.0 3.7 4.5 56 7.0 8.8
213 2.8 3.5 4.3 5.3 616 8.3
217 3.3 4.0 4.9 6.1
3i2 3.8 4.6 5./
3.8 A4 53 6:
-25.0 -20.0 -15.0 -10.0 -5.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0

Source T, 10K Superheat (°C)
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What is the expected heat capacity within the application areas (source/sink temperatures)

Sink T, 2K Subcooling (°C)
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XPV0302E-4X9 Operating Envelope & Application Areas: Heating Capacity (kW) @ 3000 RPM

—— Compressor Envelope Source/Sink
WS Application
7.8 8.8 10.1 11m
—— Air Source Application
_ _ 8.0 9.2 10.5 12.0 13.6 15.5
Heating Capacity Select
8.2 9.5 10.9 12.4 14.1 16.1
63 73 8: %7 11.1 12.8 14.6 16.6
4 6.3 7.4 8.5 9{9 11.4 13.1 15.0
417 5.5 6.4 7.5 8.7 10.1 11.7 135
417 5.5 6.5 7.6 8.9 10.4 12.0
48 5.7 6.7 7.8 9.2
540 5.9 6.9 8.1
54 63 73 8:
-25.0 -20.0 -15.0 -10.0 -5.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0

Source T, 10K Superheat (°C)

40.0



Water Source Testing Point Source 20°C/Sink 40°C

— ]

M Include in slideshow Save mimics Delete mimics

Delete Source Water and Refrigerant Temperatures.
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Edit | T20_W_Evap_W_Top (degC) [} T21_W_Evap_W_Bot (degC) [l T18_W_Evap_R_in (degC) | T19_W_Evap_R_out (degC)
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& M " 1s monitoring ver. 28.2.0.0

e Y L5 2 Loring ver. £o.2.U.U

Modbus address |7

Water Source Testing Point Source 20°C/Sink 40°C

Get configuration from file Get and write configuration from file | | Write configuration to file

Startup | Monitoring | Configuration | Write | Alarm logging | Graphics | Envelope 1

Operating point (press F1 for help)

Condensing temperature [°C]

MultipleRead(03) - 00 - NoError

Evaporation temperature [°C]

No COM failure

30

Options

About



Sink T, 2K Subcooling (°C)
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How do Select COPs compare with test data?

XPV0302E-4X9 Operating Envelope & Application Areas: COP @ 3000 RPM

—— Compressor Envelope Source/Sink
WS Application
—Air Source Application
® COP Select
2.8 @36
® COP Test Data
/ 3.9 0 4.5
53 @61
-25.0 -20.0 -15.0 -10.0 -5.0 0.0 5.0 10.0 15.0

Source T, 10K Superheat (°C)

3.3 e 3.7
4.0 @ 4.3

58 8 6.3

8.3 @38.2

20.0

25.0

4.7 #4.6 565 @ 5.
5.8 5.4 7.1 @ 6.

9.10e7.6

30.0

9.1¢¢7.4

35.0

40.0



Sink T, 2K Subcooling (°C)
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XPV0302E Operating Envelope & Application Areas: Heating Capacity @ 3000 RPM

How do Select heat capacities compare with test data?

——Compressor Envelope Source/Sink
WS Application
——Air Source Application
10.5 @ 10.0
® Heating Capacity (kW) Select
8.2 @95 10.9 ¢ 10.3
® Heating Capacity (kW)
/ 8.5 @ 8.8 11.4 8 11.8
8.9 9.0 12.0e11.3
-25.0 -20.0 -15.0 -10.0 -5.0 0.0 5.0 10.0 15.0 20.0

Source T, 10K Superheat (°C)

\

13.6 €#12.715 5 13.
14.1 @ 12.916.1¢ 14.

25.0

16.60014.6

15.00e13.4

30.0

35.0

40.0



Future Work

* Process data for
different speeds and
data for air source
evaporator

* Compressor
replacement
required

* Consider different
refrigerants (R410A
phase out) and
modifications
required —
potentially R32

Condensing Temperature (°C)

70
65
60
55
50
45
40
35
30
25
20
15
10

5

-35

XPV0302E-4X9 (R410A) & YPV030/038 (R32)

Operating Envelopes

——XPVO30RE Envelope - R410A
YPV030/038 Envelope - R32
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