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source heat pump system with horizontally buried tubes
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Solar collector 9.6 m2, Evacuated tubular collectors, type Thermomax HP 450, Kingspan

The combi-storage (Tank-in-tank) Total volume 0.725 m3, inner domestic water tank 0.175 m3, 5 ports

Plate heat exchangers Heat transfer area 0.5 m2, 9 kW capacity
Heat pump HGX 12P/110-4s, heating capacity 3-12 kW, R134a

P1: NMT PLUS 25/80-180, IMPPUMPS
P2: UPS 25-40-180,Grundfos
Circulation pump P3: UPS 25-60-180, Grundfos
P5:Alfa 125-60-180,Grundfos
P6:Magna 25-60-180,Grundfos

Total length 240 m; Cover area 8.5 m x 30 m; HDPE pipe outside
diameter/wall thickness 40 mm/2.5 mm

Controller LMC 320 for the auxiliary loop; UVRG63 for the solar collector loop

Horizontal ground heat exchanger
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The solar collectors, hot water tank and heat pump
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The horizontal ground tubes
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B2 : 10 m borehole

with temperature
sensors every meter

Bl : 10 m borehole
with temperature
B sensors every meter
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Placement of the horizontal ground tubes
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Construction of the ground source heat storage
using horizontal tubes




= Operation modes - charge
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Solar to tank Solar to ground Heat pump to tank
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Operation modes - charge
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Heat pump to domestic hot water (DHW) Heat pump to space heating (SH)
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Operation modes - discharge

Domestic hot water draw off
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== Control strategy — solar collector loop
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Control system from Technische Alternative, UVR 63

Solar to tank (1. priority)

Flow in collector loops: 3 I/min (0.28 I/min per m? solar collector area)
Start: TA1>TA2+8 Kand TA1>20 °C and TA2<70 °C

Stop: TAT<TAZ+2 K

Stop if:

— TAZ2>75 °C, restart prohibited until TA2<70 °C

— TA1>130 °C, restart prohibited until TA1<110 °C

Solar to ground (2. priority)

Flow in collector loops: 3 I/min (0.28 I/min per m? solar collector area)
Flow in ground loop: 20 I/min

Start: TA1>TA3+8K and TA1>20 °C and TA3<30 °C

Stop: TAT<TAZ+4 K

Stop if:

— TA1>130 °C, restart prohibited until TA1<110 °C

Operation time: 20 min

Stop time: 5 min
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+= Control strategy — heat pump loop

>
Control system from Lodam, LMC 320 SOLAR COLLECTOR TANK-IN-TANK
+ Heat pump to domestic hot water (1. priority) / Taal .k B e ——=
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Heat pump is controlled by frequency inverter (30-70 Hz). .-
Power is regulated based on tank temperature
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System performance factor and the solar radiation
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El. consumption & monthly performance of the heat pump
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Solar radiation and monthly solar heat in 2019
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The monthly energy flow of ground (charging/discharging)

e O gronmd--=HP) s Qisolar-->ground) =swE(P3) —-a=0gac

M)

4 1100
S0M)
400
700
30
=
=
200 =
300 &
100 =
— =
o { =100 3
ﬁ‘ =
||_l'| =]
£-100 o
= 2
!
<
-300
=400 000
-500
-600 121300

Jan Feb Mar Apr May Jun Jul Ang Sep Ot Now Dec




W

System performance factor and the solar radiation
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Conclusions

i

« Annual system performance factor: 2.8; peak 5.7 in April.

« Solar covered 37% of storage heat; heat pump used 84% of electricity.
« More solar heat went into ground charging than direct use.

« Ground storage stabilized performance and boosted winter efficiency.

« Renewable heat fraction stayed stable, averaging 65%.
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