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ABSTRACT

House hold energy use for cooking from Ethiopian context is one of the critical issue

affecting the environmental safety andeconomic well-being of citizens. An

environmentally friendly and well-designed system plays a crucial role in reducing those

problems and conserving the environment. In this thesis, design, manufacture and

experimental investigation of solar cooker with heat storage is presented. The cooker is

designed in a way to make suitable for indoor cooking by storing the collected solar

thermal energy with specifically selected storage medium. The device was designed for

indoor cooking application and experiments were performed both for the storage devices

(material) and the overall cooking system.The cooking system has parabolic dish

concentrator, thermal storage device (sensible heat storage) and one axis manual solar

tracker. The prototype of the parabolic dish concentrator was done by aluminum sheet

metal reflector with iron frame and it has an area of11309.73cm2, focal length of 25.7cm

with concentration ratio of15.8.The storage system has been developed in rock +sand

and engine oil which have mass of Rock +sand = 900g and Engine oil =700g. The

experimental investigation of the storage system was donefirst usingelectrical heatingas

a source of energyand solar energyduring field test. The 1st investigation was done

using house holdelectrical stove andtherecordedstorage media temperaturefor charge

time up to one hour was 135!� and for discharge time up to two hour was 96.The 2nd

investigation was doneusing solar energy from parabolic dish concentrator andthe

recordedstoragemedia temperaturefor charging time up to one hour and half minute

was 96!� !� with cooking power orthermal efficiencyof 18.5and for discharge time up

to fifty minute was 74!� .  Manual one axis solar trackeris designed andmadefrom angle

iron with compatible dimensionfor parabolic dishconcentrator;it hasthedimensions of

35 cm width, 100cm height and 120cm lengthwith enough strength for holding storage

systemat focal point.The experimentalinvestigationmainly targetedat identifyingthe

time rate of charging and discharging capacity ofthe thermal energy storage system

(sand + rock and engine oil). Generally, the proposed systemcan be used during off

sunshine periods and hasa vital role in reducing indoor pollution and the burden

associated with fuel wood gathering.
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NOMENCLATURE

Aa aperturearea.

Aabs absorber area.

C        concentrationratio.

Da aperturediameter.

Dabs outsidediameterof absorber.

dabs internal diameter of absorber.

FR heat removal factor.

f focal length.

Ib beam radiation.

h height of absorber.

Pabs rate of energy absorbed by the absorber.

Qu estimated useful energy for one cycle of the designed heater.

qu useful thermal energy delivered.

PCM    phase change material.

Ta ambient temperature.

TES     thermal energy storage.

Tabs absorber temperature.

To temperature of oil.

t time (seconds).

UL overall heat loss coefficient.
































































































