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Abstract. A model of concentration solar cook composed of twiorored parabolic segments is presented obtained
using fiber glass applied on a ceramic mold. Theanisurface of the two half parabolas was obtatfedugh the use
of multiple plain segments of mirror of 2 mm ofakiness. A circular cut tool was developed to cuhefmirrors using
professional diamond. The structure of the two-palfabolas is dismountable, and has mobility of @ements for the
correction of the apparent of the sun. The mairrataristic of the present cook is the possibitifycooking two
simultaneous foods once are generated two focabnegconsisting of a technological innovation éfation to the
cooks with only one focus shown by specializedditiere. The area of each half-parabola corresptmdpproximately
0, 75 m 2. Technician details of the manufactumepsses and assembly and an analysis of the thesooalomic and of
materials viabilities of such cook will be presehtthat also has an important social connotati@haaprimordial aspect
that is to combat the ecological damages for tlee ais large scale, of firewood for cooking foodselihinary tests had
shown the viability of the considered cook for #itainment of temperature levels in the focal raggoound 500°C.
The time for the boiling of 1 liter of water wassaltested, reaching the result of 25 minutes. llithe presented the
cooking times for some types of foods showing ampetitiveness with the cooks that uses converitigas

Key words: Solar cook, concentration cook, bifocal cook.
1. INTRODUCTION

About one third of the world-wide population (mdhan two billion people) depends on the use offitlesvood to
supply its energy necessities for food firing arehting. This data demonstrate the importance theari have the
alternative renewed energies in this context ofimization of the decurrent ambient problems beeaire use of
pollutant energies, that contribute for the globahting of the planet, bringing irreversible dansatgeecosystems of
our planet (Bezerra, 2001).

Figure 1 percentile displays the behavior of firedkause of in Brazil, for sectors, showing thatise for food firing
is still significant, reaching percentile around@8BEN, 2003, Varella, 2004).

Figure 1. Use of the firewood as combustible fat@ein Brazil in 2002.

It is important to extend the use of the solar cfasla bigger number of people as a mean to presées/nature and
also to brighten up the ecological disequilibriuetause of the indiscriminate use of firewood, beyaminimizing the
emission of pollutant gases to the atmosphere. Asan see, studies that make possible the usesaddllar cook,
through the improvement of its construction processid the generated levels of temperature, as veeltha
improvement of comfort for its user, it must haveopty and are essential for politics to combag thcological
disequilibrium, that brighten up the energy matdantribute for the setting the man in the fieldl aan give an option
to them as income generation, through the domaiheo€onstruction of solar cooks, for its futurentoercialization.
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For the extreme social importance that the uselaef £ook represents the LES of UFRN, has more timendecade
of developing, constructing and testing archetypiesolar cook. Solar cook box type of different eréls, different
lay-outs and solar cook to the concentration ofed#ént sizes and with different materials for thatenial reflecting
surfaces had been the main options searched ttdmmpt for technology as an income generationcamafort for the
population excluded layers. The socialization &f émergy is essential, for the fact the energygsa of the humanity
and not only of a richest social layer. In this teot we cannot help to lament the absence of tlaiBan government
in this effort, not possessing any programs thakeraossible the use of solar kitchens as a paliticombat to the
intensive and gradual use of the firewood, genagaibllution and ecological disequilibrium.

In Brazil we live in the contra hand of historynoe the developing countries already use the swaks
significantly, many times distributed by its goverents. This represents a vision of the reality aneeh cooks already
had been tested and had revealed viable to bemagdly in our country that possess enviable cooddiin relation to
the available solar potential. The solar cook atersid oven is a solar archetype of average corat@mtrthat works
with the effect of the reflection and concentratminthe incident solar rays in a focal region. To@k has as main
characteristic the baking possibility for two foods the same time; therefore it produces two regifmtal, what
represents a technological advance in relationhto dooks of only one focus. It is destined to ddimegse in
agricultural and urban zones, on the period from 8&4pm.

2. STATE OF THE ART

Is told to follow it one little of relative historip the use of solar stoves in everybody, emphagiziain studious in
the this field of use of the solar energy that &asnain characteristic, socialization of the uséhefclean alternative
energy, ecological correct and that it propitistestistainable development (Censolar, 2001).

Since the most remote antiquity people use thegynafrthe sun to heat water, to dry fruits and dolcvegetables.
The first solar kitchen with modern technology fsibuted to the Frenchliorace de Suassure, who constructed a small
solar box, among others inventions related topbiser plant.

The solar kitchen of Horace consisted of two baxgsine wood, one inside of the other, isolatechwitol and had
three glass covers. The British astronomer Johisdtet used a solar kitchen of its invention duitadrip to the south
of Africa, in 1830. Also in century XIX, Adams tdein India diverse solar devices with sufficientegss. Until the
year of 1860, Mouchot, in Algeria, cooked with anfimg reflector, concentrating the solar rays @mall pan. In 1881
Samuel P.Langley used a solar kitchen during tleerdasto the Mount Whitney in the United States. i&@saAbbot
drew a concentrative mirror that got temperaturesirad 200°C. It heated oil, holding back part of tieat for some
hours after for of the sun, obtaining some cookextl§ during the night.

With the arrival of century XX the progressive usefossils fuels, as well as the possibility ofaiment of
abundant and relatively cheap energy in almosthalllayers of the population, the industrializedldidorgot the old
ones and simple natural techniques and only in thihee final decades of this century when starte@gpear the
resultant problems of the distribution of the pkfeoous products and for the increasing contanmmatof its
derivatives, the solar energy came back to be desglite of incipient form.

In 1960 a study of the ONU was published to evalihé real possibilities of implantation and depetent of the
solar kitchens in the countries in development. @tweclusion of this publication was that the kitebevere viable and
that only one change in the customs for an adaptatas necessary its large-scale use. In thisls¢éannake the solar
cook a real option for a progressive use for thmdféring if it cannot leave to cite the efforts thfe engineer Maria
Telkes who created innumerable drawings of solahkins, that are characterized for the easy catistruand low
cost, viable, therefore, to be used in poor coesirChina and India already had made enormougstimdistribute a
high number of solar kitchens for the population.

In 1970 Sherry Cole and Barbara Kerr had develapédizona some models of solar cooks that hadived great
acceptance in function of its low prices. Simulaumgy, Dan Halacy, a pioneer in the field of thdasenergy,
manufactured solar kitchen 30-60, called thus b&eais construction if based on angles whose medsardegrees
were these.

In the 80’s we had a great knowledge of the sdiaf S&am Erwin. It was the most efficient domestilasoven. It
was the Sunspot of Bud Clevette, together withSte Oven, that reached a bigger diffusion.

In 1992 the International Solar Association Cookpremoted the First World-wide Conference on thdaSo
Kitchen, a historical event that congregated eridlstis researchers of 18 countries. This Conferéraggpened again in
1995, 1997 and recently in 2006, Spain. In Brdm®l $tudy of solar cooks had origin in the LabonatifrSolar Energy
of the Federal University of the Paraiba, in theadie of 80, with Arnaldo Moura Bezerra, who camsted some types
of concentration solar cook, using diverse mateffiai the reflecting surface. In the LES/UFRN time of research has
deserved prominence already being object of someatific works. Already they had been constructedame versions
of cooks the concentration and the type box.
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3. MATERIALS AND METHODS

An aspect that deserved attention for the manufaatfithe parabolic surface of solar cook in studg the drawing
in real size of the parabolic curve, main tool foe reproduction of this curve in a metallic partbee used for the
confection of the mold. For this stage, its necgsda construction of a device similar to a congpélsat made possible
the molding and necessary finishing, of the palaksmirface, in concrete. This represented an irapor$tage in the
manufacture of this surface. Another factor thdfedentiates the present project of excessivelyhe area of each
mirror used for the composition of the reflectingface and its geometry. It used mirrors with lesseas than the
shown ones for literature. It looked to give siroji to the mechanism of accompaniment of the diradiation of the
sun. For the construction of the considered salakdt was used the following procedures:

1. Project of the dimensions of the parabolic stgfathe dimensions of the cook had been defindld thve purpose to
get a parabola with area with equal reflection,®rif: equal diameter to 1,5 m and equal focal distande75 m, later
divided in two equal parts.

2. Drawing of the reflecting parabola using the &TRD tool

3. Manufacture of the profile standard for the ¢nngion of the mold - the profile of the parabodgroduced in a steel
plate for the construction of the mold aiming apiovement of its process of attainment.

4. Confection of the structure of setting of thefipe standard - standard was constructed to atstrel for the setting of
the profile, in steel 1020, that allowed its tunr860°.

5. Construction of the Mold - the mold was confestd in concrete and received covering from mass end
waterproof ink. The structure of the profile fixdae mold through an orifice in the center of thmea

6. Construction of the parabolic surface usingrresid fiber glass - placing a fiber fabric layertbe mold; locating the
structure of the parabola; placing another fibgetae-covering the structure and after that apglyiesin on the fiber
fabric, got a part in fiber with raised perfectidegree, after the necessary time for a perfechgrgf the resin. Before
initiating the process of confection of the parabitle mold was re-covered with wax to facilitate Withdrawalof the
constructed fiber structure. After this phase,parabola in two equal parts.

7. Cut of the parabolic surface — the parabolifaser of 1,5m 2 was cut to the way, getting itseid pparts of 0,75m 2 of
area.

8. Confection of the structure of setting for egelnt of the parabolic surface - the structure dtirsg for the two parts
of the parabolic surface was constructed usingstesal boat.

9. Cut of the mirrors - the pieces of mirrors haib obtained through the cut of a thickness bladasoring 2 mm,
using diamond tool of cut. To facilitate the unifoty of the used mirrors, it was established a onisurface, in a total
of 12 buds. These buds had been divided and catestiby 41 segments.

10. Setting of the mirrors - contact glue for wandl other materials was used (wood glue), for éteng of pieces of
mirror in the surface of the parabola.

11. Confection of the structure - the structuraéhef projected solar cook was confectioned from tftde scrap iron

which it consists of the central part, steel pipad bars boats. It has movements that they allevaticompaniment of
the apparent movement of the sun and has as maiaathristic the easiness of construction and dsdgem

12. Painting of the structure - All the structurfettte solar cook received a painting to protedfitlimatic variations

and in such a way to minimize the effect of therddgtion by its exposition to the natural phenomena

The solar cook was tested for the determinatiothefreached maximum temperature in the focus; wiergans
were situate, after to adjust it with regard to @ipparent movement of the sun. The temperaturehdatdeen measured
for six days of assay, with low indices of cloudisgin intervals of fifteen minutes. Such data baén measured
through the use of a thermocouple connected tgitatithermometer.

The first test to survey the baking capacity ofsbkar cook in study consisted of determining theassary time for
the boiling of 1,0 liter of water. In this test wamasured evolution of temperature in the watezaich five minutes,
until reaching the boiling point. An important cheteristic of the cook is relationed to the operal positioning of the
pans which remain static the time all due to agmibfletail whose adopted criterion is that the eeat rotation of the
parabolic surface coincides with the illuminatedfate of the deep absorber “of the pan” while tlsislocated
perpendicularly to the solar rays.

The thermal losses of the absorber pan for theremvient had been evaluated through the measureafent
temperature of its external surface and of the antbiemperature, both measures used thermo eddqgbadr for the
measure of the temperature on the focus. Alsonteevials of baking time had been determined forestypes of foods,
comparing them in relation with the time obtaineithvihe conventional cook (Gil,2001, Bezerra, 208auza, 2005,
Souza, 2006). The Figure has shown the bifocat solak in test of the food cooking.
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Figure 2. Bifocal solar cook in test.

In accordance with Figure 3, the process of conwersf the solar energy in thermal energy, to maliee itself,
passes for some periods of training, (Queirés, 08s follows: 1. In the first one | serve as apgioe the solar
radiation is caught through a collection surfacd eeflected until it | serve as apprentice of apion and conversion
of the solar radiation in thermal energy. 2. In agrve as apprentice the solar radiation is alesbemd transferred to
the work fluid that can be water, oil, you leave. dhat circulates through appropriate tubing, iorpty an absorber
element whose thermal efficiency will depend on fbemat and the properties of the employed mateaigl for
example, the emissivity) and the absortivityo) that are project parameters that assume limitdat

The cycle of global conversion of the system camdpresented for the diagram of Figure 4.

Capitation and Absorption and conversion

reflection of the of the solar radiation in
solar energy thermal energy
Solar radiation

Phase | > Phase Il

No Nt

Figure 3. Global process of conversion of the setargy in thermal energy.

As indicated in the diagram above, the first phatéhe process depends on an important factor,ofitecal
efficiency(n.).. Depending on the material and the degree of gicecihat is constructed the surface of capitatibtine
system the optical efficiency represents a variabtl limiter characteristics in the global resaoftthe system together
with the thermal efficiency, (in the second phas¢he process). Another important factor must besatered in any
project of conversion of radiating energy in anotfegm of energy says respect to the variationhaf intensity of
radiation in function of the geographic localizatiand of other factors associates the climate, timthe year and
atmospheric pollution. However the useful efficigmmé the cycle can be represented through theioalagéquation (1):

Ny =1 %1, 1) (

The useful power of the system, in (w), is giventbg difference between the absorbed power andolmser, in
accordance with the equation:

Puir = Pabs - Pperdas (2

atil

The absorbed power for the system can be calculatétie equation (2).
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Where:

Ic - Instantaneous radiation collected by the systé capitation of solar energy W/m2
Au - useful Area of the concentrator. (m2)
r - Reflectivity of the concentrator (%)
krd - Fraction of the reflected radiation thatlisarbed by the pan (%)
AP - Absortivity of the pan (%)
Pabs - maximum Power absorbed by the pan (w)
Considering itself that loss for the radiation loé tpan for the way is worthless, the total lossoisvective, given
equation (4):

Pperdas = hce [Ap |:(Tep _Ta) (4)

Where:

hce- convection coefficient enters the externalaser of the pan and surrounding air. (W/m2. °C)
Alp - lateral Area of the pan (m?)

Tip - external Temperature of the pan (°C)

Tep - Ambient temperature (°C)

The convection coefficient can be given by the équa5), shown to

M. :KT_arECk ER:L ®)

Where:

Kar - Thermal conductivity of air (W/m°C).

L - Height of the pan - m

Ra- number of Rayleigh

C - coefficient and the exponent n, depends onnterval of number of Rayleigh, being that: for &.the draining is
laminar and for 1/3 n = the draining is turbulero. find the values of efficiencies thermal, usedptics and (total), the

below described equations are used:
R=AlI3-hJAT-T) ®

The optic efficiencyrf,) of the system is given by the following equation:

,70 = p'krd 'ap (7)

The thermal efficiencyt) of the system, is given by the relatipfbetween the useful energy (Qu) and the liquid
flow of collected energy, (Ac Ic)}. Thus:

- Q 8
,7[ ICEACD70 ()

The factor of concentration (c) is defined as betimg relation between (Ac) - area of the surfaceaifection of
solar energy e (Air) - absorber illuminated area:
e = Lo (09)

It is possible to establish a relation between ¢bacentration, the temperature and the energy wéstethe
radiation in the focus of a concentrator, for valoé (c) that varies in a band of 1: n. The tempeeaof a situated body
in the focus of a concentrator depends on the tieatiflow in the image of Gauss being, therefoowerned for the
law of Stefan-Boltzmann (Incropera, 2003). Oncerépresents the concentration factor then the griar§unction of
(c) can be given by the equation (12), as follows:

E :C'Pabs —coT? (10)
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Where:o - Constant of Stefan-Boltzmann, (5,67 x 10-8 W/iGZ2)
¢ - Emissivity of the absorber
T - Absolute temperature in the focus (°K)
C - Factor of solar concentration
The theoretical value of the temperature can beutated by means of the equation (11), as follows

- (C.Pahs j% (11)

.0

4. RESULTS AND DISCUSSIONS

Using the described equations in the previous @napte calculated the parameters that diagnosisftivgency of
a solar cook, as the procedure below.
1. Calculation of the maximum thermal power absorbed § the pan
For intermediary of eq. (3) it's shown maximum powet is absorbed by the pan from the followintada

e 1.=600W/n%

e A,=0,75mM
e p=0.95%

¢ Kq=0.90%
* a,=09%

Substituting the values in the equation (3), belite shown that:
Paps= 346,27 W

2. Calculation of the useful power
The lost power is calculated by eq. (4), presgntiorresponding value thgR= 28,67 Watts.
The calculated useful power through eq. (2), lmsesponding value the, &, = 346,27 W-28,67 W = 317,6
Watts
3. Calculation of the concentration factor
Through eq. (10) the concentration factor usirsglit Ac is calculated = 0,75 m2 and A focus = 0j83,1
resulting in C = 68,18.
Calculation of the optical efficiency.

n,=pka,=095.09.09=077

4. Calculation of the thermal efficiency

P _3176 _ g,

TS oA, 34627

5. Calculation of the useful efficiency

n,=n,xn,=077.092= 071

The calculated values shows a good efficiencyjsedaoptical thermal efficiency and a significaltlml efficiency,
of the segments of small area mirror that had yeced a uniform reflective surface, adapting theweselto the
parabolic profile, exactly being plain and of theewf the thermal isolation in the absorber parCalculation of the
theoretical temperature in the focus of the conatot.

The calculation of the theoretical temperaturehia focus of the concentrator is obtained through (&4), as

follows.
}{1 1/4
T= (C'P“‘“ ] = [68’18'346’27] =824,73K =551,73°C

EO 0956710

The obtained maximum theoretical temperature fehgzarabola composes the considered bifocal solek was
practically equal the measured real maximum tentpexan focus 1, around 550°C and a little supetti@ maximum
temperature reached by focus 2, around 518°C,eas\iil show the data of presented assays to follomrelation to
the data average temperatures with the two focuthefconsidered cook, its perceivable that theyiaferior the
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foreseen maximum theoretical temperature. The @pgierience carried through with the consideredkcaas to
measure the necessary time for the boiling of dee of water placed in a pan without thermal itiola It measured
evolution in the temperature of the water placedhm pan to each five minutes for the two focugdss test was
carried through in some days for changeable soladitions. Table 1 shows the gotten average datziassay.

Table 1. Time of boiling of the water in functiohtbe average

DIRECT AVERAGE
DAY TEBULITION RADIATION
(minutes) (W/m2)
DAY 1 25 614
DAY 2 30 604
DAY 3 30 598
DAY 4 30 571

The data shown in the tables point with to an ayeréme of boiling, for both the pans around 25 utes, if the
water is placed in the pan after a time of the samein the focus and of 30 minutes if the pan balplaced in the
focus together with the water. Another parametat tirings basic influence in relation to the tinfeboiling is the
direct solar radiation, that stops the first days$ay presents superior average index than tee adlys. With regard to
the comparison of the times of boiling presentedther cooks, literature always points times aroliid 20 minutes
with respect to parabolic surface of 1,0mz,

For the cook in study an area of correspondingtaapn of 75% of the area of the cook above cisedit’'s expected
to wait an extra time around 25%, if kept the sategree of perfection of the parabola constructetthéncited work.
This would lead to a time of boiling around 20 nasiwhat it did not occur in function of the impaations in the
some stages of construction of the archetype #digenerated dispersion in the focal zone.

One another factor that must be considered isabtiedf pans not to possess thermal isolation, imrast of the test
with the cook comparison base. It is possible,dftee, to diminish the boiling time using thermsdlation in the pan.
At last, the main advantage of the cook in studhéspossibility of the boiling of two liters of wea simultaneously.

The General Table to follow presents the averadigegeof temperature in the two focus, direct sadaliation and
gotten maximum temperatures in the tests carriexigh with the bifocal cook.

Table 2. General average data of every day of test.

DAY
Tfocus1 | Tfocus 2 le Ip Twmax. Twmax.
(°C) (°C) (W/m?) (W/m?) (F1) (F2)
DAY 1 400 351 660 528 550 518
DAY 2 381 354 660 528 492 463
DAY 3 391 361 671 536,8 494 480
DAY 4 425,6 362,7 711,4 569,1 515 450
DAY 5 406,1 353,6 697,1 557,7 500 440
DAY 6 369,3 332,9 661,4 529,1 500 441
AVERAGE 395,5 352,5 676,8 541,5 508,5 465,3

The behavior assumed for the average values ofamtye for the two focus meets shown in the Figure
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Figura 3. Behavior of the average temperaturekarnwo focuses in every day of test.

Considering for days of intense global solar radiat corresponding diffuse radiation of 20%, nmsdgetan interval
of direct solar radiation between 528 and 569,1 \&/mwith equivalent average of 541,5 W/m 2, withrresponding
maximum variation of 7%. These data of direct sadaliation demonstrates the viability of using siadar cook in our
region, because of our great magnitude potentiahdan few world regions. The shunting line stander relation to
the gotten averages was of 17, 7 W/m2, demongir#tiat the assays had happened for days with sisolar metrical
conditions.

The average data of temperature in the measurer fafcthe cook had varied in focol from 381°C t6,82C with
average of 395,5°C and standard shunting line gF71®/m 2 and corresponding maximum variation ab% and in
focus 2 from 332,9°C to 362,7°C with average of,382 and standard shunting line of 10,64 W/m 2 arakimum
variation of 8,2%. The values of maximum tempemiitained in both focus had been significant, ¢p&B0°C for the
focus 1 and 518°C for focus 2, values that makesiptes a fast baking of foods and that correspodsoimething
around 75% obtained with cook comparison base. Wisipect to the gotten maximum temperatures wighctiok in
study, the gotten maximum variation was around Ii%ocus 1 and 15% in focus 2. Between the two $esuthis
value corresponded 6%.

It's perceivable that in focus 1 a bigger tempemtnas generated that in focus 2, with maximumatiam enters
the two focuses around 11%. This difference preseatre because of the imperfections caused in dhstreictive
process, causing a difference between the georimeting two halves of the parabola, after the cuhefsurface of 1,5m
2, This caused a bigger focal dispersion in focuglthough these problems, the generated averagpdeatures in
focus 2 are enough for the considered end, whiethar foods baking.

To finish the tests with the considered bifocallcaere made essays with baking food that constéutgical basic
meal of Brazilian northeast. The following foodsliizeen: beans, rice, pasta, potato candy, inhathenasaxeira. The
obtained baking times are shown in the Table, tegetith the relative time gotten with the gas cable cook studied
for Souza and Queirés, in Christmas and the caakiesdl for Arnaldo Moura in Jodo Pessoa - Pb.

Table 4.7. Food baking time in function of the tygesolar cook.

Aliments Baking Time (min)
Quantities G K Solar Cook | Solar Cook Souza and Solar cook in study
Type (kg) as Coo Arnaldo Queirds
gas Moura

Beans 0,50 90 95 120 150
Potatoe 0,50 27 30 30 39
Candy 0,45 26 30 30 38
potatoes

Rice 0,25 30 35 30 40
Inhame 1,00 30 34 32 41

Pasta 0,50 28 35 30 37

Macaxeira 0,50 30 40 30 38
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It can be perceived that the results obtained thighbifocal cook are competitive if compared witle gotten ones
with the already studied cooks. The cooking tinfethe bifocal cook are always superior to the cowltb which it was
compared, once the area of each parabola of tleedbitook is 25% minor. However the bifocal coolowb the
cooking of two foods at the same time and this déff@rential of speed in the preparation of a meddat it brings to a
conclusion that such cook presents advantageatiaelto the other developed unifocal cooks already

This affirmation can be clearer if the processesmfstruction and assembly of the bifocal cook wasmized,
diminishing the focal dispersion. It is importantdtand out that the baking times shown by litesafor solar cooks
always are overestimated; making it difficult scifintly the comparison enters the cooking times.

5. CONCLUSIONS AND SUGGESTIONS

As already said the great objective of the presemk was to construct a solar cook with two absmslm®nstituted
of two half-parabolas with compatible performandéhwhe existing cooks of only one focus presersi@eultaneously
allowing the baking of two distinct meals. To follpin accord with these goals, it is started tccdisse about the
conclusions of general character that infers ofahalysis of the harvested data in the assaysedattirough with the
archetype in study.

1. The considered solar cook is viable for the fbakling end, being able to bring substantial econand to minimize
problems of attack to the ecology, mainly in whaays respect to the deforestation for firewoaa us

2. Its manuscript is simple in function of its easgchanism of accompaniment of the apparent moveofi¢he sun;

3. The processes of assembly and dismount of theidered cook are simple, needing only a previmigihg;

4. The size of the some segments of mirrors thaipose the reflecting half-parabolas was basicherattainment of a
significant temperature of focus, for the reductidnthe dispersion in the reflection of the raystfee half-parabolas;

5. The considered cook has baking capacity in #r@g@ from 8am to 3pm, inside of good solar metraanditions,
being able to cook two distinct meals for a fanaifyup to four people;

6. The variations of position of the cook so the pans were always in the focus of the systenh aviéa of shade in
the center of the parabolic, 1 hour was given gaheto each;

7. The baking times of foods had been sufficientynpetitive with the conventional cook the gas #mastudied and
constructed solar similar already in everybody;

8. The obtained levels of temperature had beeprsrpto the gotten ones with cooks shown for ditere, between
300°C and 400°C and inferior to the values obtaingth the cook base of comparison constructed fouz& and
Queirds, however fully viable for the considered;us

9. The cost of manufacture of the considered csolround R$ 300,00, being inside of the averagel lbansuch
archetypes between R$150.00 and R$300.00, forteatigo not aim at profit;

10. The baking times for the some types of testedd are competitive with pointed for literaturel dnhe cook the base
of comparison previously studied;

11. The bifocal cook requires a bigger perfectionits processes of construction and assembly, a that errors
committed in these stages go if adding, leading bigger dispersion of focus;

12. The tool that was developed it circular cuthe mirrors provided the attainment of a reflegtsurface of better
aesthetic;

13. A difficulty found in the bifocal cook is thdignment of the two parabolas when mounted in #itirgy structure,
for the attainment of the two focus in the daily{@stablished regions;

14. The structure of sustentation of the necessaok to be optimized, to allow a bigger stabilitythe operation of
movement of the same for the pursuing of the appanevement of the sun;

15. To try to manufacture the parabola with a ngve tof material with vegetal staple fibers or beirsgd a composite
with plaster, cement and sand base;

16. To make the set of parts that compose thetateiof the cook with threading rabbets, modulatuefacilitate the
assembly, disassembly and the transport;

17. To construct a new structure to grant to thesicered cook a bigger stability to the wind;

18. To construct a multifocal cook that has theihgkapacity for four foods at the same time;
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