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[17 modules = 8 HTF passages and 9 PCM modules ]




The chosen PCM is an eutectic mixture based on nitrite and nitrate salts
(53 wt% KNO,, 40 wt% NaNO,, 7 wt% NaNO,)

HITEC — Heat transfer Salt (PCM)

T . 142 °C

Ahyy s 81.41 k/kg
Cp s 1340 J/(kg.K)
Cp 1560 J/(kg.K)
k 0.57 W/(m.K)
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B PCVm

B HTF
| Cooker’s upper wall

me system is required to start boilin}

1 L of water, and to cook 500 g rice
during 20 min in the boiling water at
100 °C.

Ua,ir

* Noon period: 12 pm

KNight period: 7 pm /
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[ SOLAR DATA FOR AVEIRO
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T, — T,
Ntotar = 0.35 — 0.4632 ( il amb)

i :

[Area =26.5m? ]

Solar concentrator

1y = 0.02 kg/s
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WINTERTYPICAL DAY

|

/ Noon period:

point = 26 min
+

100°C =7 min
+

\ 53 min

Time required for the water + rice reach

20 min of additional cooking time

\ / Night period: \

Time required to reach the water boiling

point =23 min

100°C =7 min

NS

Time required to reach the water boiling

Time required for the water + rice reach

20 min of additional cooking time

+

+

50 min /
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SUMMERTYPICAL DAY

|

/ Noon period:

point =8 min
+

100°C =1 min
+

\ 29 min

Time required to reach the water boiling

Time required for the water + rice reach

20 min of additional cooking time

point =8 min

100°C =1 min

AN

\ / Night period: \

Time required to reach the water boiling
Time required for the water + rice reach

20 min of additional cooking time

+

+

29 min /
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[ CONCLUSIONS ]

ﬁ The proposed solar cooker proved to be feasible and viable for cooking at high temperatures, and coulm
an interesting solution to minimize current dependence on fossil fuels for cooking.

v" It has been proved to be feasible to cook using previously stored solar energy as thermal energy, using a
high melting temperature PCM (considering the thermal levels required for quickly cooking food) in both
Winter and Summer seasons.

v Results show that the cooker’s performance at the noon period depends mainly on the amount of PCM
used, leading to a longer cooking time than at the night cooking period (as more thermal energy is stored
In the PCM at the end of the day).

v" More realistic simulations need to consider the thermal losses from energy storage system, and analysis of

\the temperature evolution of each single HTF and PCM modules. /
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