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Test Rig schematic diagram

Experimental Test Rig



Hslrach

W sirech.ong.uk

Community

Test Rig Study

heating and SAHP / Description Findings

@: IOR.nrg.uk

REFEICERATION AIR-CCHDITIOMING HEAT Pk

Challenges

¥

u

|I |
|
|

E 4
LS
Heat Pump Loop } i I:
i

14

Function:
* Primary heating element for
the system
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Heat Source Loop

Function:
Heating source to the HP via:
1. Solar Collector
2. PCM HX
3. AWHX
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Heat Sink Loop

Function:
* Transfers the heat from the
heat pump to the storage tank
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Direct Solar Loop
Function:
* Works as traditional thermal _
solar system i . —j
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Load Simulation Loop = .
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G= 550 W/m2
OR
T4 =T8 + 2°C

IDX-SAHP IDX-SAHP OFF
ON AND
Solar Mode ON

G=180 W/m2
OR
-pem < 15.5°C

G=190 W/m2
AND
-pecm = 16.5°C

PCM Charging Mode AWHX AWHX
ON OFF ON

‘;: SYSTEM OFF '

Flow chart of the system control strategy
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Approach Manufacture




£)SIrach $%IOR org.uk

Community Test Rig Study
heating and SAHP / Description Challenges m

PCM enhanced thermal conductivity coefficient
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Q = [y Cp(Tin — Toue)]= [RAAT ] = [%(T Tso)] = [ Skpem(Ts.0 = Tpem)]

main heat transfer Convection Tei PCM conduction

Pipe Conduction
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Solidworks Design Modular  Meshing Muodular
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Effect of HTF Flow rate variation
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Experimental procedure
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Variations of system COPs during four test days
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* Needs large space to install
* Initial cost 1s high
 PCM weight could be a barrier
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The proposed control showed economic and reliable operation.

The PCM HX could increase the system COP by 6.1% and 14%
during sunny and cloudy days respectively.

The PCM HX improved the control of AWHX during cloudy days
operation.

Further study 1s required for the system compared with a
conventional DHW system in large scale applications and
community heating.

The Modelling for the system is required to study the system
performance in different location (hot climate).
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Thank You
Any Questions?
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