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B Hydraulic schematic
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Polysun simulation

B Polysun simulation and validation of the simulation results

-
3331.6W -E0Qyh
RE\\ 18°Cc ]>
= Oith h
.
a]
i 0% s
f [8.0°C  g°C 8.0°C
= ST —liEh, 55 =S 1
4
‘.:nrc
‘cnUVh
«dummy loop» F o—

o

i «dummy loop> Y

it st

c1
ON E2 (% E1l ﬁp) Ea(%

Heat rejection tower Heat Pump Pumps
TIT
F1
Cooling ceilings ] T21
153
0)
Y3 9_‘><]7\
F5 vi
T41
Th
CH 1
Fafl s2
T42

= HSR 3 B INSTITUT FUR

HOCHSCHULE FUR TECHNIK

Bl e SPF SOLARTECHNIK

FHO Fachhochschule Ostschweiz



Polysun simulation «passive cooling»

B «free-cooling»
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«free-cooling» results

B Cold storage charging by “free-cooling”

—measured cooling power of the outdoor unit
-=simulated cooling power of the outdoor unit
—measured electrical power of the circulation pump and the outdoor unit
==simulated electrical power of the circulation pump and the outdoor unit
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«free-cooling» results

® Cold storage charging by “free-cooling”

——temperature cold storage top level (T25 meas) —temperature cold storage middle level (T24 meas)
—temperature cold storage bottom level (T23 meas) —outside ambient temperature (OAT meas)
= =simulated temperature cold storage top level (T25 sim) ==simulated temperature cold storage middle level (T24 sim)

==simulated temperature cold storage bottom level (T23 sim) ==simulated outside ambient temperature (OAT sim)
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Polysun simulation «active cooling»

B Cold storage charging with the cooling machine
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«active

cooling» results

B Cold storage charging with the cooling machine

—cooling power of the outdoor unit

= =simulated cooling power of the outdoor unit

—c¢lectrical power consumption of the heat pump and the outdoor unit
==simulated electrical power consumption of the heat pump and the outdoor unit
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temperature (°C)

«active cooling» results
B Cold storage charging with the cooling machine

=—=temperature cold storage top level =—=temperature cold storage middle level
—temperature cold storage bottom level —outside ambient temperature
= =simulated temperature cold storage top level = =simulated temperature cold storage middle level

==simulated temperature cold storage bottom level ==simulated outside ambient temperature
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Parametrisation of the outdoor unit

cooling power of the outdoor unit in the free cooling mode
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Parametrisation of the outdoor unit

Tfluid In

V *
fluid |+ - Additional measurement
— Qo
Tair_ln ’
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Parametrisation of the outdoor unit

B Measurement the air volume flow
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B Calculation of T,

ir_out
Qfluid :vfluid " Priuid 'Cpﬂuid '(Tfluid_ln _Tfluid_Out)
Qair = Qfluid . -
Tair out =V- Qi + T 1n)

air * Pair * Cpair
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Parametrisation of the heat pump

_ heating capacit
® Input filein csv format 8 apatty
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«Workaround» - preconditioning of the cold storage

B Using the free-cooling mode for preconditioning the cold storage.

Outside ambient temperature (OAT)
T,mp = 11.6°C
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Conclusion and Outlook

B Summary and Outlook
1. Further test and measurements
2. Annual simulation with Polysun for different system configurations

3. Scaling up to systems of higher power - find the relevant parameters
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