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Savremena muzejska praksa, koja u procesu muzealizacije obnovljivih izvora energije, u prvi
plan istice ideje, a potom eksponate, pogodna je za muzejsku kontekstualizaciju solarne energije.
Imajuci u vidu razvoj ideja o koriséenju ove vrste energije, predmet istrazZivanja je kolekcija Museum
of Solar Energy, u kontekstu zastite kulturnog nasleda. U okviru razmatranja metodoloSkih, naucnih
I obrazovnih aspekata delatnosti ovog muzeja, uz komparativnu analizu koncepta Frances Young
Tang Teaching Museum, daje se projekcija moguceg razvoja muzeja kao realnog i virtuelnog pro-
stora za sticanje formativnog iskustva u radu sa solarnom energijom.
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Contemporary Museum Practice, which in the process of musealization of renewable energy,
emphasizes ideas, and then exhibits, is suitable for museum contextualization of solar energy. Given
the development of ideas on using this type of energy, the subject of research is The Collection of
Museum of Solar Energy, in the context of protection of cultural heritage. Within the review of the
methodological, scientific and educational aspects of this museum, with a comparative analysis of
the concept of Frances Young Tang Teaching Museum, we propose the possible development of the
museum as a real and virtual space to acquire formative experience in working with solar energy.
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1 Introduction

Thrust about solar energy, as a phenomenon, which is a constant that determines human exist-
ence, began long before the first solar cells and modern models of their application. Therefore, the
issue of the museillization of solar energy, connects with the research of historical sources. On the
other hand, new technologies change the forms of museums, so first virtual museums are created in
the XXI century, as Museum of Solar Energy is [1], which works as a virtual space in which the
visitor enters the collection of interesting and unusual solar energy Artifacts, as well as obtaining
basic information about solar cells, with giving instructions How Solar Energy Can Be Harnessed by
Anyone with a Little Determination work.

Bearing in mind that in this paper, the subject of research is the musealization of solar energy
in the polysemantic context, which outside the technological space is investigating the framework for
the development of the optimal work methodology in the scientific and educational domain, we real-
ized a comparative study from new international museum practices.

The survey was especially in accordance with the new definition of the museum adopted on
august 2022, at ICOM General Conference held in Prague, by ICOM Extraordinary General Assem-
bly, where is Approved a New Museum Definition: “A museum is a not-for-profit, permanent insti-
tution in the service of society that researches, collects, conserves, interprets and exhibits tangible
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and intangible heritage. Open to the public, accessible and inclusive, museums foster diversity and
sustainability. They operate and communicate ethically, professionally and with the participation of
communities, offering varied experiences for education, enjoyment, reflection and knowledge shar-

ing.” [2]

2 Historical view of solar energy

The Museum of Solar Energy in the web site section, entitled Science of Solar, points out that
“... Solar Energy has been in the Works Since the Late 1800s, when Scientists First South to take the
Sun's Energy and Harness It for Our Own Use”. However, in the context of the history of the ideas,
we believe that it would be very useful to be known that scientific sources indicate that the awareness
of the use of solar energy occurs before the new era, which there are traces and records in accordance
with the then degree of civilization. From the abundance of scientific sources, here we note only a
few unavoidable facts. In the era of Pharaoh Akhenaten and his wife Nefertiti, the sun was divinised
as God Aton, which confirms visual records that clearly shown the solar energy impact the human
life (Fig 1), [3-5]. On the fascination of the Sun of one of the leading philosophers in the fifth century
BC, Anaksagora (Ava&ayopog , 500-428 B.C.), wrote Plato (429?7-347 B.C.E.) and Diogen Learties
(Aoyévng Aaépriog, fl. 3rd century AD) [6]. Plato has also developed the idea of the good through
the analogy with the Sun [7], which, as it considers the theorist Posavec, has the importance of a
milestone that "humanity leads to the center of a fundamental event in which the world is based on
an opinion and knowledge." [8]

era of the pharaoh Akhenaten (1353. B.C. i 1335. B.C.) and his wife Nefertiti [3-5]

There are many significant works in the period since the capital encyclopedic work from 1508,
called Margarita Philosophica Nova (Fig 2a), which Gregor Reisch made. Among other things, gives
us the opportunity to explore Aristotelian and scholastic doctrine of gravity, levity and natural circular
motion, during the sixteenth century, and later affirmation of Copernicus doctrinal tradition who dis-
puting Aristotle’s theory of aether, with specially avoiding their meta-physical implications [9, 10])
.. The end of the Long tradition of astronomical culture is Hertzsprung-Russell diagram (Fig 2b) [11],
practically "tool™ that connects effective temperature (diagram abscissa) and luminosity (ordinate dia-
grams).

The historical examination would have to contain a description of significant works of scientists
and the philosophers of Ruder Boskovi¢ (Roger Boscovich, 1711-1787), which was the founder of
the Observatory in Milan, author of a poem in Latin, about the eclipse of the Moon and Sun (De Solis
ac Lunae defectibus, London, 1760) (Fig.3), and the scientist which, based on the movement of the
Sun-spots, determined the time of turning the Sun, with the help of one's own method [12,13]. An-
other Sun-observation angle can be found in the work of German Teozof Julius Hamberger (1801-
1885), who represented the idea of holy physics (Physica Sacra. Monographie Uber die Himmlische
Leblichkeit, 1869). He researched philosophical expressions about the truth of living in the Sun [14].
Of course, there were other deserving scientists for the history of solar energy ideas.
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Fig 2. The Sun in a layer of different meanings, in the range of 500 years: a- Gregor Reisch, Mar-
garita philosophica nova, Strasbourg 1508 [9]; b- Hertzsprung-Russell diagram, Associazione As-
trofili Trentini [11]
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Fig 3. Ruder Boskovi¢ (Roger Joseph Boscovich), physicist, astronomer, mathematician, philoso-
pher, diplomat, poet, theologian, Jesuit priest, and a polymath from the Republic of Ragusa, and his
De Solis ac Lunae defectibus [13]

3 Digitalization and semiotechnology

In the era of digitization, in which disappears need for the direct relationship between human
being and museum subject (if it is available in the digital version) actualised is the warning of
philosophers and aesthetics Boris Grojs, about of reconciliation by the contemporary man with the
fact that he trusts a digitized image, not his immediate Insight into a "natural image" that disappears
under the rush of the digital play, practically in the information market [15]. This theorist
emphasizes that “discourse has to conform to certain expectations”, and “we have neither access to
the world nor to our own construction of the world” [16]. On the other hand, theorist Christian
Bromberger emphasizes the point of view of Umberto Eco, that “any communicative act is
dominated by the massive presence of socially and his-torically determined codes” and therefore
the items of the information carriers are. Keeping in mind that “semiotics connect the world of
things to the world of culture”, Bromberger states that semiotechnological analysis is necessary
[17,18].

Observing the museum object from the point of view of the Theory of objects [19] that
formulise Abraham Mole on the line of Aristotle's intellectual heritage, as well as the Theories of
complexity and industrial civilization (Théorie de la Complexité et civilization industrielle) of the
same author [20], it can be observed that museum artefact which had a technological function, and
therefore statistically observable in the method of the research of process, after becoming a Museum
collection, he was no longer there to do a functional process, but to introduce the idea, the form of
thought and the functionality of technological processes.
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According to an opinion by Mole (with the experience of the University Professor, the
Physics engineer, the philosopher, who started his career in the field of physics, and the French
pioneer of information sciences and communication studies), a denotative meaning of the artefact,
provides an opportunity for phenomenological investigations of canonized forms of relations
between humans and worlds produced facilities, according to optimization rules, as well as the
functions of the artefacts in the civilization perspective.

In the domain of the functional and structural complexity of the artefacts that creates a man
as a Homo Faber, through the prism of the entropy of information, the relationship between the
man towards the universe is also considered. However, as Bromberger emphasizes, as integral of
the culture, cases and discursive operations, for example, “is a common set of structural duties, but
they are also different - there is evidence - due to mutual constraints that shape them“[18].

Restrictions are imposed by the possibilities of new technologies. In that sense, Werner
Schweibenz emphasizes the importance of the foundations set for the development of virtual mu-
seums [21] in scientific investigations that began in the period 1992-1995, which refer to the strat-
egies in the domains: Interactive Multimedia in Museums, then information strategies, Like struc-
tures for electronic museums. [22 - 24]

Should also have in mind and Technical Internet context related to its functional dynamics
[25], conceptual models for multi-format data sources and ontologies ( mapping, merging, and
alignment) [26], with Bakikis et al, they emphasize that:,,...although there are now well-established
ontologies for the Cultural Heritage domain and most of the related fields, there are only few tools
that humanities scholars, museum practitioners and other people working in this domain, can easily
use to model, manage, analyse and interlink cultural data.* [27] It is necessary to emphasize that
this is a mutual relationship: autonomy of the facts within the ontological and factographic display
of complex phenomena depends on the user perception of an artifact that represents one clip of
time, because how long ago, Merleau — Ponty reminds us, one phenomenon starts another: "... even
when there is no reason, there is always a motive" [28].

4 Museum of Solar Energy and knowledge sharing

Museum of Solar Energy, through the oldest copies of the item from its collection reflects the
time in which the museology took a significant shift, from 'Muséologie d'Objet’ to 'Muséologie
d'ldée’, as interpreted by specialist in cultural mediation and heritage issues, professor emeritus Jean
Davallon [29]. The phenomenology of renewable in the field of temporal cyclicity of the natural
phenomenon of solar energy, has found its reflection in the virtual space of the museum, which has a
polysemantic structure, given the great range of solar cell purposes (Fig. 4) [1].

The method of the flow of innovation, development of ideas and transformations with
continuity is supervetermining, in Figure 4, is one of many possibilities in creative establishing
collection, because there is no universal criterion for the method of shaping the collection. The
process is constituted normatively and experientially in an open relationship to the facts, but always
keeping in mind the current technological and methodological situation.

This Collection is a Analysis Situs, the place of the different knowledge about natural phe-
nomena, and technical implications of Solar energy. On the basis of accumulated information and
systemic research, in accordance with the division made by the Gluzinski, three spotted can be direc-
tion that users orientate: material facilities (historical and research orientation), then on man (socio-
logical orientation) and on the value and meaning (cultural orientation) [30]. For example, in the case
of Hubble Space Telescope, it is determined that the display of solar cells from this telescope, in the
context of the museum collection, encourages all three types of user interest: historical and research
orientation (e.g. microparticle impacts on the Solar Array[31], or investigation of the vibrational dis-
turbances [32]); sociological orientation (e.g. human, and bureaucratic entities within the vast devel-
opmental and technical structures of Big Science programs [33, 34], or biographical memoirs [35,
36]); cultural orientation (e.g. renewable energy sources in cultural heritage protection [37, 38], or
art presentation of Hubble's solar panels [39], (Fig. 5)).
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Fig. 4. Short history of creativity and innovation from the collection of the Solar Energy Museum:
a- Solar Powered Lamp Camping Gaz, Amorphous, Product, 1989; b- Hubble Space Telescope,
Monocrystalline, Silicon, 1990; c- Solar Car Ventilator Fan, Product, 1990; d-Canon Sure Shot

Del Sol, Product, 1995; e- Multi-Junction Satellite Mesh, GaAs/Ge, 2000; f- Samsung S7550,

Monocrystalline, Product, 2009; g- Samsung NC215S, Monocrystalline, Product, 2011; h- Tommy

Hilfiger Solar Powered Jacket, Amorphous, Clothing, Product, 2014; Urbanista Los Angeles Head-
phones, Dye-sensitized, Product, 2021, [1]

Fig. 5. ESA/Webb presents

“Aartist's impression shows Hubble's new solar panels unfolding during Servicing Mission 3B in
2002 [39]

And on the end, we recognize the specific philosophical and symbolic level: the Hubble Space
Telescope in which the key important possibility of using solar energy, shows that in this collection,
metaphorically, the equivalence of Causa Formalis and Causa Finalis one of the most important
principles of collection origin.

Bearing in mind that in the analysis of the museum, the question of acquisition of the formative
experiences of its young users is very important, this research was focused on comparative analysis
of the collections on the Web. Results showed is that for Museum of Solar Energy, for further im-
provement comparatively the best example Frances Young Tang Teaching Museum [40]. The fol-
lowing parameters are taken into account: museum’s mission focuses on active engagement with
ideas, artworks, and exhibitions, all types of media and objects to explore intersections between the
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visual and performing arts, natural sciences, and humanities and involves faculty and students as
curators and advisors for its signature interdisciplinary exhibitions. Returning to the new definition
of the museum, we emphasize here that all of the mentioned functions of the museum should be seen
from the perspective of the community relationship in order to create various experiences for thinking
and knowledge sharing.

5  Conclusion

In this paper, the subject of the research was the Museum of Solar Energy, through its web
presentation, which shows a very significant collection that observes the materialization of the devel-
opment of ideas about the use of solar energy. By exploring the museum collection shown, from the
wide range of theoretical analyses, we made a selection of several important settings for formatting
the theoretical context that may be a basis for the development and improvement of this museum
concept. Our results have shown that necessary theoretical parameters arise from semio-technological
analysis, Theory of Objects, Theory of Complexity and Industrial Civilization, and cultural differen-
tiation by Gluzinski, as well as phenomenological investigations of canonized forms of relations be-
tween humans and worlds produced facilities. Considering Technical Internet Context, we also took
into account research strategies for the development of virtual museums, as well as ontology and
technical support, with a special accent on data autonomy. In this context, an analysis of contempo-
rary museum practices gave a basis for a vision of the possibility of knowledge sharing in the Museum
of Solar Energy, in accordance with contemporary musealization, which represents a dynamic pro-
cess, which also shows the new international definition of the museum.
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