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1.1.  Justification of the center and priorities
According to the National Development Plan of Latvia for 2014-2020* one of the strategic objectives is “education and
research”. Pre-text to specific goals and Measurable Outcomes for the strategic objective states that “The main
challenges to more investment in research and development include a shortage of employees in science and research”.
Specific Measurable Outcomes of the strategic objective include:

a) Number of researchers employed in the private sector, as a percentage of the total, full-time equivalent;

b) Number of students obtaining degrees or qualifications at universities and colleges;

c) Higher education (percentage of the population aged 30 to 34 with higher education).

According to the National Development Plan of Latvia for 2014-2020 Strategic Objective “Development of
Competencies” - for a person to be able to obtain and maintain decent employment, to take care of him or herself and
his or her family and to contribute to the development of the country, various competencies — a set of knowledge, skills
and attitudes — are required, such as language skills, knowledge and command of information and communications
technologies, communication and cooperation skills, entrepreneurial ability, civic consciousness, creativity, ability to
think critically, to plan finances, to assess risks and identify solutions to such risks. These competencies need to be
upgraded throughout one’s lifetime, because it is impossible to anticipate the future needs. Individual measures within
Strategic Objective include:

1) Introduction of innovative forms of curriculum content and activities in elementary and secondary education to
promote creative and entrepreneurial ability: a digital learning environment, contemporary methods of foreign
language acquisition, improvement of natural and social science curricula, strengthening of the career
education system;

2) Creation of opportunities for talents to be discovered and developed, including support for youth science and
technology centres, academic summer camps for pupils, provision of science workshops, competitions and
research projects;

3) Improvement of the competencies of the teachers and work experience advisers involved in vocational
education in accordance with trends of the labour market; capacity building of vocational education institutions
(including teachers) with respect to adult education;

4) Introduction of module based education programmes (flexible, successive and structured subject blocks) in
vocational education, development and approval of methodological teaching materials (including digital
materials).

Cesis Municipality fully recognizes global challenges, EU and national priorities. Moreover, the municipality is
committed to investing its own resources to address global issues while working on EU and National priorities.
According to Cesis Municipality Sustainable Development Strategy until 20302, quality education is one of the
priorities.

The largest challenge for the Municipality and the region since regaining of independence has been boosting economic
activity. In 2007 the municipality started an NFI grant project “Vidzeme Center for Innovation and Entrepreneurship”
with a purpose to promote innovation and entrepreneurship in the region. During the project it was recognized that
interactive science and technology center concept is the most effective form of promoting values of innovation and
entrepreneurship to children, teachers, families.
In 2010 a science center ZINOO was opened in
Cesis.

As soon as ZINOO was opened it was
recognized by schools and families as an
effective tool to promote values and skills of
curiosity, creativity, innovation and
entrepreneurship.  In 2016 municipality has
noted that increasing needs for the interactive
education tools will require methodological and
infrastructure extensions of science center
ZINOO within a period of 5-7 years. In 2017
the municipality initiated research into
developing a new thematically oriented science
education center with several key objectives of
a) evaluate science centers in Scandinavia and
decide on the thematic orientation of new
science center; b) develop a list of social
services that the new science center can offer; c) develop a concept for thematic orientation.

1https://www.pkc.qov.Iv/sites,/def.';\ult/fiIes/inline-fiIes/NDP2020%20Eanish%ZOFinaI 1.pdf
2 http://www.cesis.lv/uploads/files/C%C4%93su%20Strat%C4%93%C4%A3ija_2015 final.pdf
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The need to develop further existing science center ZINOO is defined in Cesis Municipality Investment plan that is part
of Development Programme 2013-20193. With its central location in the Vidzeme region it is an ambition for the Cesis
municipality to become regional leaders for informal science education. Also, it is expected that new science center can
attract tourist families and school groups from neighbouring countries of Estonia, Russia, Belarus and Lithuania.
Learning today and in the future will no longer associate only with schools. Museums, after school activities, mass
media and even leisure activities become part of the life-long learning.. *

Cesis Municipality strongly believes that a science center can take a leading role in promoting culture of learning in the
society due to its unique ability to communicate values of learning and innovation across many societies and groups.
Also, science centers can generate learning experience with leisure, after school, cultural, family and career related
activities.

1.2. Description of the current situation

The history of science center in Cesis started with a NFI founded project “Vidzeme center for innovation and
entrepreneurship” (hereinafter - VIUC). The original purpose of the project was to establish an innovation center and
business incubator with a goal to promote regional innovation and entrepreneurship. During the implementation of the
project it was recognized that a current business incubator in Cesis is able to complete all necessary business
development functions. After careful and in-depth evaluation of the local innovation ecosystem, it was suggested by the
VIUC partners to develop a technology demonstration center. The idea was supported by local politicians and financial
partners. ZINOO in Cesis was opened in September of 2011. Since the opening it has been a popular place for school
visits and families. ANNEX 01 contains all the major activities that ZINOO in Cesis has accomplished since opening.

Cesis municipality since 2010 has invested considerable financial resources to strengthen organizational, technical and
human capabilities at science center ZINOO. With the financial support from the municipality. science center ZINOO in
Cesis has been able to organize various outreach activities, develop technical capabilities and increase education
capabilities. All the above are critical in running a science center in a long-term sustainable manner. Historic
achievements will guarantee a credibility for local and international partners - both public and private. Technical
capabilities and competencies will ensure that a science center is technically self-sufficient and can replay on it own
ability to build new exhibits, repair and upgrade them. Educational capabilities are essential in developing new
educational and outreach activities.

Current situation of a science center in Cesis can be summarized below:

1) Current science center has developed strong technical and educational capabilities since 2010;

2) The science center has very experienced and motivated staff with strong and visionary leadership, list of all the
major projects and events are summarized in ANNEX 01;

3) With the development of new science centers in the neighbouring countries, current format of the science
center is not viable and sustainable.

4) Current financial capabilities of the science center and municipality are not sufficient to develop modern
science center according to global trends and growing local (regional) needs.

5) Municipality has conducted (in 2018) a competition for the design of the building (see ANNEX 02) and started
(in 2019) a procurement for construction of the building.

1.3. Objectives (planned changes)
In 2017 Cesis Municipality contracted Latvian Association of Science Centers (LZCA) to make an in-depth research
about science centers in the Northern Europe and development of Strategy Concept. The purpose of the Strategy
Concept was to understand if the development of science center in Cesis has to follow the current direction of covering
multitude of STEM topics or choosing one or several thematic directions. The guidelines from the municipality in
developing the strategic direction for the new science were:
1) the science center should be able to promote STEM on regional and national level,
2) synergies between the science center, local schools, companies and universities should increase local capacity
for innovation and research;
3) attracting tourists from surrounding regions and countries should increase general economic activity in the
region.
Above the directions indicated by the municipality for the new science center, municipality recognizes the general
purpose of the science center to address global and regional challenges. The purpose of the science center in Cesis can
be summarized with the following goals that can also be measured in a long-term:
1) Increasing a science capital in the society;
2) Promote interest of young people towards STEM sciences and related career;
3) Support school system to improve quality of education.

3http://v\/ww.cesis.Iv/uploads/fiIes/Attistibas programma_investiciju_plans_ITI_uz_14 03_2017(1).pdf

4 https://www.ecsite.eu/activities-and-services/news-and-publications/digital-spokes/issue-42#section=section-indepth&href=/feature/depth/stem-
learning-ecosystems-critical-approaches
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2. STRATEGIC DIRECTION

During the research mentioned above, all the largest science centers in Northern Europe were evaluated and all their
thematic orientation examined. It was concluded that all science centers can be distinguished in two ways - general
science centers that cover all possible STEM fields and science center that choose one or several STEM related sciences
or fields.

Firstly, it was concluded that an expansion of a science center in Cesis has to be thematically oriented. Building a larger
science center with general STEM orientation would put Cesis in a direct competition with a science center AHHAA in
Tartu, Estonia that is only 175 km or 2 hour drive away from Cesis. To decide on the possible thematic orientation of
science center in Cesis 5 criteria were developed to compare possible solutions. The criteria for choosing thematic
orientation of general topic were:

1) the topic is not competing with other science centers in a 500 km radius;

2) the topic has a historic background in the region;

3) there is economic and industry background for the topic;

4) current popularity and a potential for popularity of the topic in the society;

5) economic and innovation potential of the topic for development of high added value products and services.

After careful investigation and comparison it was decided to choose “Space” as a main thematic orientation. The
deciding factors for choosing “Space” as a thematic orientation was:
1) no competitors in all of the Northern and Eastern Europe;
2) deep tradition for space exploration in Latvian science and industry;
3) positive attitude in the society towards space that is proved by a high number of visitors to space-related events
organized by ZINOO in Cesis;
4) high possibility for innovative products and services in the sector.

Additionally, it was noted that the topic of space and space exploration has a wide and deep coverage across many
industries and economic sectors, including: healthcare, food production and processing, material sciences, electronics,
robotics, communication, design, architecture, computer programming, economics, law, arts; not to mention that space
exploration covers a wide range of natural sciences of physics, astronomy, mathematics, chemistry, biology, and more.
Based on this premise, four distinct topics have been identified:
1) “History” to explain how various social, political and economic movements impacted rise of the space age.
2) “Cosmology” to show practical applications of physics, mathematics, geometry and other sciences to learn
about the origins of space and life.
3) “Technology” to show various hardwares needed to get to space and related engineering competencies to
develop the hardware.
4) *“Healthcare” to show the fundamentals of healthcare and how developments of space medicine helps to
improve lives on Earth.
5) “Living” show technologies befing building sustainable living entities in space and on earth

2.1. Mobile equipment

During the process of developing a Concept strategy (mentioned above), the list of more than 100 various mobile
equipment ideas have been generated according to the topics. List of the ideas for the mobile equipment and their
descriptions are available in latvian only in ANNEX 06. Besides the mobile equipment there is a list of educational
installations planned to be developed in cooperation with Riga Technical University. List of educational installations
and detailed descriptions available in ANNEX 03.

2.2. Educational activities
Educational activities are at the center of the science center activities. Development of infrastructure, mobile equipment
and educational installations serve the purpose of delivering new insights, knowledge, skills and values in an engaging
and playful manner. According to the research conducted for the branding strategy (see “Branding”) three main target
groups have been identified in the following priority:
1) Families as a cornerstone of any social structure who are first role-models to their children; who must lead and
teach values of curiosity by example; who can motive for learning through teamwork.
2) Teachers as a cornerstone of every educational process who can inspire children to pursue specific careers;
who can create positive associations towards learning; who can teach the critical thinking.
3) Children and students as future members of the society who should find learning new skills and knowledge as
fun even if its hard; who should learn to solve complex problems of the future; who should learn to work in a
team.

The most important educational activities are listed in the table below according to target groups:

No. [ Activity Target groups Method, Content
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1, Excursion

Families with
children ages 3-6

Learning about basic STEM concepts by “playing” with mobile
equipment. Parents are instructed on how to inspire children for
curiosity, reading and exploration by their own example.

2. Adventure

Families with

A variety of special thematic educational packages that involves a series

ages

packs children ages 7-18 of tasks and experiments that can be completed within 60-90min. It is
planned to develop at least 50 adventure packs on various topics
(astronaut training, food, rocket science, etc) for various age groups.
3. Teacher Teachers of all Specific courses to teachers of any background on how to inspire
courses backgrounds and children for learning through topics of space. Special courses are

designed for teachers in STEM, Arts, Languages, Literature, Geography,
History, and more.

4. Workshops

School children
ages 7-14

Interactive workshops involving various tools and materials to deliver
specific skills and knowledge according to school curriculum. There is a
plenty of space related workshops developed by ESA® and NASAS that
can be adapted to local needs.

5. Projects School children Special project involving the use of industrial engineering and scientific
ages 15-18, equipment (maker-space equipment, test labs, etc) to learn the basics of
university students | scientific research and to identify possible future career possibilities in

the space industry.

6. Summer Teachers, School A variety of space camps related to the topics of space mostly for school

Camps children ages 9-18, | children. Space camps are organized using existing infrastructure
university students. | (building, installation, mobile equipment) and already developed
workshops, teacher courses, adventure packs.

7. Competi- School children A variety of competitions can be organized among school teams

tions ages 9-18 competing on building rockets, cansats, weather balloons and more.
2.3. Branding

In 2019 Cesis municipality contracted LZCA to make a research on how society perceives STEM and space related
topics in order to develop a Branding strategy. According to theory Brand strategy’ defines what the organization stands
for, a promise it makes, and the personality conveyed. And while it includes name, logo, color palette and slogan, those
are only creative elements that convey the brand. Instead, the brand lives in every day-to-day interaction with customers
and shareholders. For Cesis Space Education Center the branding strategy consist of:

1) Purpose to the society or how we want to contribute.

2) Mission statement or how our customers stakeholders perceive us.

3) Answer to the question “Why space?”

4) Promises to the customers and stakeholders.

5) Name of the science center; logo and design manual.

Purpose of the science center is to increase science capital in society, foster critical thinking and good reasoning skills,
disseminate scientific information, develop educational content and popularize STEM related careers.

Mission statement: “as technology, society and the world around is changing at an ever increasing speed, common
experiences between children today and their parents grow thinner. Science center is a great place to appreciate this
dynamic new future and embrace these rapid development. Through exhibitions, workshops and educational activities
there is a story to be conveyed, one that offers a common experience for the futuristic space age we are inevitably
coming to, and builds an understanding we can share between us.”

Many members of the society would ask “Why Space?”. Here is our answer:

“Increasingly we hear that the future of our civilization is in space. But space is still a great unknown that both attracts
and frightens. Yet we know conquering the space frontier has been beneficial, especially looking at the many tech spin-
offs that we see around us every day. The great unknowns of space are inspirational, can turn on curiosity and serve as a
great tool to increase science capital within our society.”

Promise to the customers and stakeholders is made of 3 parts:

5 https://www.esa.int/Education

6 https://www.nasa.gov/stem

7 http://www.marketingmo.com/strategic-planning/brand-strategy/
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1) How we function: “Parents, children and teachers in the center will have a chance to learn about the world
around us, develop a better understanding about the universe and the society we live in.”

2) What we offer: “Visiting a science center is like an interaction and development through play, where children
can be children (play, explore, learn), parents can be parents (help children to explore and learn), teachers can
be teachers (explain the unknown, inspire, be role models). In a game everyone has their role, and only by
playing together is it possible to complete the mission”

3) How much time to invest: “We think that lack of time is an excuse to not do something. It only shows that the
motivation to find time is insufficient, as the offered activity is not interesting, motivating, or requires too
much effort. Science center has to be very aware of time management and constantly balance time spent on
activities to keep participants interested.”

Name of the science center is still under development. Logo and visual manual is still under development.

3. COOPERATION

3.1. Norwegian partners

Close cooperation with NAROM of Andoya Space Center in Norway to develop new space related learning tools,
methodologies and learning installations. A specific cooperation plan and strategy has been developed doing the first
initial visits described in ANNEX 05.

3.2. Universities and scientific institutions

Universities will benefit from cooperation with the science center as students will have the possibility to join various
educational activities or to participate in the development of new educational installations. While the science center will
benefit by receiving new insight on how to promote specific STEM related subjects through the topic of space
exploration. Business organization who are interested in promoting their specific field of study or career choices to
the general public would also be a strategic partner.

3.3. Other innovation centers in Latvia
Science center in Cesis will cooperate with other science centers in the country to exchange information on
offered services, methodological approaches, outreach and marketing activities.

3.4. Schools and Teachers

Schools will benefit from visiting a science center during the NFI period for free to take part in educational activities
offered in the center. Schools, teachers in particular, will also contribute to the development of new educational
programs.

3.5. Vocational education institutions in Latvia
Vocational schools can use the science center to inspire their students in space related engineering studies while
science center will provide students with specific study or hands-on projects.

4. GOVERNANCE

4.1. Institutional governance

Several institutional governance models for the new science center in Cesis have been discussed in municipality, such
as: a) a structural unit within Education board; b) municipal agency; ¢) municipality established company with limited
liability. After discussions and comparisons all possible institutional governance models, it was decided that
a Municipal Agency is the most appropriate model in terms of flexibility and oversight.

4.2. Process management

From the experience at science center ZINOO in Cesis it is important to organize the governance of the science center
primarily around the services (see part 6 “SERVICES” in the full Strategy Document). The overall management of the
science center will be organized with a goal to ensure the best possible service quality and accessibility to the visitors
(target groups). Successful process management will include 3 critical aspects:

1) Key Performance Indicators (KPIs) will be established to evaluate and improve the services offered. Some of
already indicated KPI will be: number of admissions,feedback rating, number of returning visitors.

2) Skills and competencies have to be identified and developed within staff of the science center to deliver the
services. Some of already identified skills and competencies include: mentoring visitors, running workshops,
basics of pedagogy, project management, technical competencies, science literacy, space industry knowledge.

3) Supporting functions have to be identified in order to ensure the most effective delivery of services. Most
critical support function include: supplies and logistics, technical repairs, training, communications.

4.3. Organizational structure
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To ensure most effective operations at the science center there should be a very simple, yet effective organizational
structure. From the experience of science center ZINOO in Cesis, a 2 level organizational structure is sufficient. To
make the organizational structure interesting for the staff members, an analogy with space related naming system can be
introduced. Currently, the concept of “Space Mission” management structure is suggested and it is made of 2 important
units:
1) Mission Control is responsible for organizing, managing and supporting “Missions” or SERVICES while
ensuring overall sustainability of the whole organization. The key functions in Mission Control would include:
a) Head of Space Center or CEO, responsible for general planning and development;
b) Head of Content, responsible for the development of new Missions or educational activities;
c) Head of Technology responsible for technical maintenance and technical availability of Missions,
Supplies and Logistics;
d) Head of Administration responsible for Accounting, Human Resources, and Finance
e) Head of Communications, responsible for internal and outside communications (marketing)
Head of Projects responsible for developing new projects according to development goals.
2) Edunaut Corps® is responsible for delivering Mission to Target Audiences. Among Edunauts there will be
several ranks based on their experience and level of competencies.
a) Captain - most senior and experienced of all Edunauts;
b) Commanders - very experienced in all of the Services offered by the science center; can perform all
the services listed.
c) Specialists - Edunatus with expertise and skills in one or few services.

5. SUSTAINABILITY

5.1. Social sustainability

Social sustainability addresses the need to regularly keep in contact with most important stakeholders who ensure that
the science center is delivering its social goals. To be sustainable on social goals there have to partners who share the
same social goals and can both gain from the science center and contribute to its growth. The most important social
partners that have been identified are:

1) Local and regional Municipalities who are interested to see the science center as an innovation hub that can
attract young people to the region. Targeted funding from municipalities could be used to develop new
innovation and training programs to attract young people to the region.

2) Local and regional Education Boards who are interested to develop innovative education approaches and
improve the quality of education. Common projects can be developed to train teachers, improve teaching tools
in schools, improve environment for creativity in Schools.

3) Local and regional Tourism Boards who are interested to attract tourists from other regions, countries and
improve economic activity in the region. Common projects and funding could be used to promote the science
center in other regions as a tourism destination.

Besides to local and regional partners there has to be an open dialogue with national institutions, like Ministry of
Science and Education, Ministry of Economics, Ministry of Regional Development. Also, a regular contact with leading
political parties have to be established to lobby concepts of science capital in national strategic documents.

5.2. Environmental sustainability.
Environmental sustainability is important primarily for the local populations, but it can also be used as a positive case
study on global level. The environmental sustainability of the science center will be ensured through these critical
aspects:
1) Location of the science center is outside of city limits and will not create additional environmental, trafic,
logistical or other stresses to the city.
2) Building of the science center will be equipped with state-of-the art green technologies to reduce the human
footprint on the planet.
3) Surroundings of the science center provides a lot of possibilities for recreation through walking, cycling and
other outdoor activities, that reduces consumption of technology based equipment, improves health, while
reducing the need for services that generate high pollution or CO2 emissions.

5.3. Economic sustainability.

Economic Sustainability of the science center is ensured by thorough financial calculations. ANNEX 04 contains
detailed calculations starting with the first year of operations after the end of NFI project. Calculations are made based
on current experience of science center in Cesis. Summary of the projected cash-flow is represented below.

8 The term developed from Astronaut Corps, but with emphasis on Education
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Cesis Space Center Cash-Flow TOTAL 5 vears

Mo of Visdtors 731 850 S5675 70 315 B4 025 1015 385 790
INCOME 1 135 930 048 402 1190 2446 1380 6TH 1 828 516 G483 811
School Children 65 070 55037 G GO 73 208 121 720 370 731
Familes 425 550 330 850 425 400 46] 350 609 500 1 263 650
Lneiv, Wisifors 156 800 136 000 172 &0 198 4040 240 000 M4 009
Afractions d4 310 &4 540 71 325 118 895 140 021 41% 041
Corporate 63 200 31 000 31 D B2 D 154 200 463 400
Cafe, Shop 369 250 278 375 A56 6215 424 625 S0 075 1928 950
EXPENSES 1 105 625 1013 311 1208 164 1368 576 1 761 019 6476 695
Varsable Costs TOR 363 612 284 772 E18 929 974 1 230619 4 254 58
Maintenance 30 062 31427 33 344 33 B02 42 000 170 637
Adminisiration 367 200 367 200 367 200 367 200 367 200 1 836 000
SALDO 30 358 -64 908 -17 918 -7 B 67 497 T127

6. INDICATIVE TIMETABLE
Detailed project plan is presented in ANNEX 07, summary below.

6.1. Project preparation (2019)
During the NFI project preparation there would be two separate preparation directions. First would be the project
concept preparations, which include:
1) building cooperation networks with Universities, Norwegian partners, Schools;
2) developing educational programme outlines;
3) analyzing costs of mobile equipment and educational installations;
4) assembling and training of the team, assigning task, going on study visits;
5) organizing first outreach activities;
6) building a space theme room in current location
Second would include all the necessary preparations for the construction project, including:
1) Running procurement for technical specification and construction;
2) Participating in the development of the technical project

6.2. Project implementation (2020-2022)
Year Activity

2020 Developing educational methodologies, mobile demonstration units and educational installations, first
national outreach activities

2020 Organizing first outreach activities
2020 Initiating construction of the building
2021 Testing and implementing methodologies, building demonstration units and education installations,

outreach activities.

2021 Construction completed

2022 Transferring mobile equipment to new building

2022 Opening to first visitors

7. SWOT ANALYSIS
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STRENGTHS

Very clear and engaging theme

Many successful public outreach events related
to the theme

Extensive experience in exhibition development
Extensive experience in managing science
centers and international projects

Well developed cooperation model with Riga
Technical University

Extensive experience in cooperation with
teachers and organizing trainings to teachers
Extensive experience in cooperating with
private businesses

Passive and energy efficient building to reduce
maintenance and running costs for the science
center

Strong image of Cesis in space-related activities
(space festival, first latvian space rocket)

WEAKNESSES

No established contact network for international
tourism PR

Few people in our area knowledgeable about the
Space subject

Insufficient competencies in designing premises
and mobile equipment

Insufficient experience in building
technologically complex exhibits

Insufficient technological capacity to design and
build educational installations

EXTERNAL FACTORS

OPPORTUNITIES

Becoming a regional ESERO representative
Participating in ESA programs

More involvement in ECSITE programs
Development of new national space-themed
educational activities and events

Need from schools and teachers to develop new
educational activities

Good geographical positioning (close to Riga,
middle of Vidzeme region, close to Estonia and
Russia)

Cesis as a tourism destination

Strong image of Cesis in Latvia as a “family
friendly city”

Growing infrastructure and new businesses in
the Cirulisi area of the city.

Variety of family-friendly activities in the
surrounding region

High quality nature trails in the direct vicinity of
the Science Center

Good infrastructure and accessibility for the
Cirulisi area

Greater economic activity and new jobs in the
region

New science centers in Latvia (Ventspils,
Daugavpils, Liepaja) that will enhance the
overall interest in Latvia for STEM

THREATS

Low genuine flight hardware availability
Political instability that can influence national
educational priorities

Changing regulations and laws

Insufficient local funding for future
development

Political instability after regional reform
Lack of competencies at national level to create,
design and develop technologically complex
educational methodologies, mobile learning
equipment and educational installations
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ANNEX 01

to Cesis Space Education Center Strategic Plan

Projects and Activities organized by ZINOO in Cesis.

Date, Duration

Project Name

Short description

Funding

2012
January - May

Project “Tree”

Developing and running educational
workshops for school children on use of
wood in everyday life and business

Vidzeme Planning
Region

2012 Curiosity center Designing and building of science ZINOO Cesis
June - September “Wonders” curiosity center in Riga
2012 Space probe “Zinoo-1”" Launching first latvian stratospheric Sponsoring
October probe
2012 “Energy for sustainable Hosting an exhibition in Researchers' Franche Institute in
October - November | world” Night 2012 Latvia
2012 October - Science show “Zinrade” | Created a science show and shown in ZINOO Cesis
2013 June kindergartens of Cesis municipality
2013 August Space Festival, Space First latvian space festival in Priekuli ZINOO Ceésis,
probe Zinoo-2 airfield, Launch of space probe Zinoo-2 | Sponsoring
and live video coverage to internet TV
“Chaula TV”
2013 September - Interest Education Center | Purchase of Lego robotics and Rural support service
2014 September Lielvardi “Expositions mechanism kit and exposition building
expanding”
2014 March Interactive expositions Designing and building interactive Rural support service
“The forest is our wealth | exposition
2014 May Traveling exhibition Exhibition preparation State Culture Capital
“What is Music” Foundation
2014 “Smart playground” Designing and building playground The Administration of

Latvian
Environmental
Protection Fund

2014 March, April VOICES “Urban waste Organizing, hosting and moderating tree | H2020
and innovation” focus groups
2014 October RRI Tools Pan-Baltic Participation in workshops and H2020
discussions organized by Ahhaa
2015 May European Space Expo Coordination of the exhibition in Latvia | European commission
2015 August - 2018 | “SPARKS” Hosting an exhibition in Latvia, H2020
May organizing science cafe and other
participatory activities, establishing
local partnership
2015 November - “ERC=SCIENCE?2” Organizing pop-up stand activities and H2020

2019 April

science cafe

Page 1 of 2



2016 March - 2017

“Act in space”, “Space in

Organizing hackathon and designing and

Ministry of education

October everyday life” building exhibition about space and science
2016 August Space Festival, Space Space festival in Cesis stadium. ZINOO Ceésis,
Race Organizing “Space Race” for companies | sponsoring
with stratospheric balloons
2016 November Testing of rocket “LVL- | Testing of rocket model for the project ZINOO Cesis
1”7 “First latvian 100km into space”.
2017 April Launch of rocket “Zenta- | Launch of first latvian high power ZINOO Ceésis,

111

rocket for the project “First latvian
100km into space”. Publicity event for
media representatives..

Sponsorship.

2018 August - 2019
April

“Development of
interactive workshops for
schools in Cesis

Workshop creating and managing in
schools of Cesis

Cesis Municipality

Municipality”
2019 April World record for LTE Setting a world record for LTE (mobile | ZINOO C&sis,
altitude network) communications at the altitude | Sponsorship
of 26 km.
2018 September Development of Space for Cesis Municipality Cesis Municipality
2019 June Capsule
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ANNEX 02
to Cesis Space Education Center Strategic Plan

Building and Infrastructure of the Center.

View from West side at the entrance, looking at Cirulisi str. to direction of center of the city.

View from West side at the entrance at night.
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View from the North.
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View from

South at the training and teambuilding areas.
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e

View from the East when entering “Cirulisu” district by Cirulisu str.
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View at the central atrium

General plan of the territory, including parking lots.
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ANNEX 03
to Cesis Space Education Center Strategic Plan

List and description of planned Educational Installations.

INSTALLATION No.1: Space Station replica.

| 8
A
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-
i
.

General description:
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Installation is built around special pillars that are part of the building to ensure stability and safety of the
structure. Pillars are installed during the construction process.

Installation is supposed to create a representation of a space station where astronauts are living and performing
science experiments. It's made of several (vertical and horizontal) modules, each with it specific purpose -
living quarters, science modules, life support systems, training and exercising, communication, and more.
Visitors can enter the vertical module of the installation on the ground floor and climb up through the exhibit
to exits on upper levels.,

Educational purpose and applications of the Installation:

General visitors can learn about the most important aspects of living and working in space, through educational
touch-screens. Numerous STEM related topics will be covered on interactive touch-screens - filtering air,
recycling water, growing food, eating, sleeping, personal hygiene, remote medicine, construction of the space
station, use of various materials, use of electronics, communication with earth, docking with space ships,
navigation, and more. The purpose of education material is to show how investmenting in space related
technology is helping people living on Earth.

School students and families will use the installation used for specific STEM related exercises and educational
missions®. Using manuals and instructions visitors will conduct experiments related to life support systems,
communications, maintenance, healthcare and medicare, food production and consumption, recreation, water
purification, biological experiments and more. A Mission Control room (Installation No.7) will be involved in
educational missions.

University students will be able to use the installation as a test ground for further research into fields of
material sciences, electronics, biology and chemistry.

Building process:

The Design process of the installation will be conducted by RTU first and second year students. They will do
detailed research on the design and functions at ISS (international space station). Based on conducted research
a detailed list of design elements will be generated. In cooperation with 3rd and 4th year design students, a
detailed digital design model will be developed.

During the phase of Technical Project, Master and PhD students under guidance of their teachers will develop
a detailed technical blueprint for the installation.

Master and PhD students from Design and IT will develop the necessary software to run and operate the
installation.

L All educational missions develop competencies of defining problems, finding solutions, making calculations,
system thinking, design thinking, communication, data analysis, creative thinking and other competencies that are
defined in national and international education standards
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INSTALLATION No.2: G-force simulator

General description:

An outdoor installation with a purpose to simulate increased gravity pull.

A carousel type installation with 4 individual cabins that generate G-force of up to 4G (four times the regular
gravity pull). Astronauts have to withstand 3-4 Gs during a rocket lift-off and up to 8Gs during the landing.
Every cabin contains a single chair similar to one designed for astronauts. Every cabin is equipped with a
simulation abort button as well as radio communications with Mission Control room.

Installation is made of simple steel structures, but has to be designed safe, ergonomic and durable.

Educational purpose and applications of the Installation:

General visitors can use the installation to experience g-forces and learn about astronaut experiences during a
rocket lift-offs. Simulations can also provide knowledge of g-forces that pilots are experiencing when training
to become astronauts.

School children and families will use the installation to develop new skills and competencies. With the
installation the visitors can simulate various educational mission, like astronaut training, lift-off to orbit,
descent on a planet, testing materials, testing spacecraft (rocket body, astronaut capsule, satellite) structures.
Every mission will be conducted as an educational and team-building activity. A Mission Control room
(Installation No.7) will be involved in Educational missions.

University students and researchers will be able to use the installation for testing and experiment purposes.
Various materials and structures can be tested for G-force impact and stability. As a test facility it can help
university students and researchers to develop new materials for space industry and test space-grade hardware
(computers, engines, radio electronics) to withstand g-forces. Medical and biology students can use the
equipment to test effect of g-forces on living organisms.

Building process:

The Design process of the installation will be conducted by RTU first and second year students. They will do a
detailed research on design and functions of space capsules and astronaut chair - materials, ergonomics,
necessary communications, etc. Based on conducted research a detailed list of design elements will be
generated by students and their teachers. In cooperation with 3rd and 4th year design students a detailed digital
design model will be developed.

During the phase of Technical Project, Master and PhD students from material sciences, mechanical and
electronic engineering under guidance of their teachers will develop a detailed technical blueprint for the
installation. During the design of technical project students will learn how calculations of force and material
strength are applied in real life construction.
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Master and PhD students from Design and IT will learn to develop the necessary software to run and operate
the installation.

INSTALLATION No.3: Reduced gravity simulator

General description:

An indoor installation that simulates reduced gravity, like that on the Moon, Mars, and other celestial bodies of
the Solar system.

The installation is made with a set of pulleys and counterweights attached to the ceiling of the building. It is
possible for visitors to adjust the counterweights, thus simulating the gravity on the Moon (1.62 m/s?) and on
Mars (3.711 m/s?).

Ground under the installation is covered with various obstacles (rocks, holes) to experience difficulty of
moving on planets with weaker gravity.

Next to the installation there are educational screens installed to provide information and detailed instructions
on how to use the installation.

Educational purpose and applications of the Installation:

General visitors can use the installation to experience reduced gravity effects. During their experience, visitors
can learn about g-forces and astronaut experiences during rocket lift-offs. Simulations can also provide
knowledge of g-forces that pilots are experiencing when training to be astronauts.

School children and families will use the installation to develop new skills and competencies. With this
installation visitors can simulate various educational missions, like geology sampling on other planets, building
structures in reduced gravity, making spaceship repairs and more.

University students and researchers will use the installation to make research on human behaviour in extreme
and unusual environments. Also, they can use the installation to develop and design new tools and equipments
to help astronauts to work in a reduced gravity conditions.

Building process:

The Design process of the installation will be conducted by RTU first and second year students. They will do a
detailed research on similar installation or installations offered by industrial suppliers. Based on conducted
research a detailed list of design elements will be generated by students and their teachers. In cooperation with
3rd and 4th year design students a detailed digital design model will be developed to make sure that the
installation is ergonomic and easy to use and operate.
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- During the phase of Technical Project, Master and PhD students from material sciences, mechanical and
electronic engineering under guidance of their teachers will develop a detailed technical blueprint for the
installation.

- Master and PhD students from Design and IT will develop the necessary software to run and operate the
installation.

INSTALLATION No.4: Space-walk simulation
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General description:

An indoor installation with a purpose to simulate EVA (extra vehicular activity)

The installation is made with cable and counterweight systems attached to the ceiling of the building. It is
possible for visitors to adjust the the counterweights to match their own weight, and simulate movement in
Zero gravity.

The cables are places close to walls and over the Space Station installation.

Next to the installation there are educational screens installed to provide educational information and detailed
instructions on how to use the installation.

Educational purpose and applications of the Installation:

General visitors can use the installation to experience movement in a zero gravity . During their experience,
visitors can learn relations between mass, weight and movement.

School children and families will use the installation to develop new skills and competencies. With this
installation visitors can simulate various educational mission, like repair of a satellite, EVA on International
Space Station, and more.

University students and researchers will use the installation to make research on human behaviour in extreme
and unusual environments. Also, they can use the installation to develop and design new tools and equipments
to help astronauts to work in a reduced gravity conditions.

Building process:

INSTALLATION No.5: Spaceship cockpit

The Design process of the installation will be conducted by RTU first and second year students. They will do a
detailed research on similar installations or installations offered by industrial suppliers. Based on conducted
research a detailed list of design elements will be generated by students and their teachers. In cooperation with
3rd and 4th year design students a detailed digital design model will be developed to make sure that the
installation is ergonomic and easy to use and operate.

During the phase of Technical Project, Master and PhD students from material sciences, mechanical and
electronic engineering under guidance of their teachers will develop a detailed technical blueprint for the
installation.

Master and PhD students from Design and IT will develop the necessary software to run and operate the
installation.

General description:

An indoor installation with a purpose to simulate a cockpit of a real spaceship.
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The installation is made as a replica that has screens and switches with the same use and function as a real
spaceship.

Spaceship screens can simulate all ground and in-space environments (liftoff from launch pad, entering orbit,
making maneuvers in orbit, and more).

Educational purpose and application of the Installation:

General visitors can use the installation to participate in several pre-programmed simulations (liftoff and
entering orbit, docking with ISS, re-entering the atmosphere, transit to Moon). During their experience, visitors
can learn basic principles of spaceflight and how many parameters have to be considered to perform simple
maneuvers in space.

School children and families will use the installation to develop new skills and competencies. With the
installation visitor teams can participate in various educational missions, like liftoff and entering orbit, docking
with ISS, re-entering the atmosphere, transit to Moon. A Mission Control room (Installation No.7) will be
involved in Educational missions.

University students and researchers will use the installation to develop a more simple and ergonomic spaceship
guidance, navigation and communication systems.

Building process:

INSTALLATION No.6: Satellite Assembly and Testing Room

The Design process of the installation will be conducted by RTU first and second year students. They will do a
detailed research on space capsules and necessary control and visualisation tools. Based on conducted research
students will have to decide what model of spaceship currently available is the most effective and ergonomic.
Based on their choice a detailed list of design elements will be generated by students and their teachers. In
cooperation with 3rd and 4th year design students a detailed digital design model will be developed to make
sure that the installation is ergonomic and easy to use and operate.

During the phase of Technical Project, Master and PhD students from material sciences, mechanical and
electronic engineering under guidance of their teachers will develop a detailed technical blueprint for the
installation.

Master and PhD students from Design and IT will develop the necessary software to run and operate the
installation.

General description:

An room equipped with tools and equipment to assemble and test satellites (cubesats) and satellite models
(communication, earth observation, meteorological satellites)
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The room has a special cleaning pre-room for visitors to put on protective suits in. Any satellite assembly room
needs to prevent particle buildup in the air, to reduce any possible contamination of electronics and satellite
structures.

The room is equipped with air filters that reduce the risk of contamination.

Educational purpose and applications of the Installation:

General visitors can not enter the room, but they can observe the satellite assembly through the glass wall.
Next to the room there is a screen with educational material (audio and visual) to explain the process of
satellite assembly and the need for strict cleaning requirements. Visitors can also learn more about various
types of satellites and their functions.

School children and families will use the installation to develop new skills and competencies. With this
installation visitor teams can participate in various educational missions, like assembly of communications
satellite, testing of satellite subsystems (comms, cameras, antennas, on-board computers, etc). A Mission
Control room (Installation No.7) will be involved in Educational missions.

University students and researchers will be able to use the installation to assemble and test real satellites
(cubesats).

Building process:

The Design process of the installation will be conducted by RTU first and second year students. They will do a
detailed research on “cleanrooms” and all aspects of satellite testing (vibration, shock testing, temperature
variations, vacuum, radiation). Based on conducted research a detailed list of design elements will be generated
by students and their teachers. In cooperation with 3rd and 4th year design students a detailed digital design
model will be developed to make sure that the installation is ergonomic and easy to use and operate.

During the phase of Technical Project, Master and PhD students from material sciences, mechanical and
electronic engineering under guidance of their teachers will develop a detailed technical blueprint for the
installation.

Master and PhD students from Design and IT will develop the necessary software to run and operate the
installation.

INSTALLATION No.7: Mission Control Room

General description:

Page 8 of 10



Installation is built in a separate sound proof room. It consists of eight working stations. Every station has a
separate screen with specific control and communication functions. Screens are operated with a mouse. Every
workstation is also equipped with individual headset (headphone + microphone)

Above working stations there are additional screens that can live-stream video from other installations - space
station modules (labs, sleeping quarters, nav station, etc), G-Force capsules, Reduced gravity simulator, Space-
walk simulator, Spaceship cockpit and Clean Room.

Special software allows to use work stations for individual or team missions.

Educational purpose and applications of the Installation:

General visitors can use the installation to observe live videos from other Installations - modules of a space
station, G-force simulator, Spaceship cockpit, Satellite room.

School children and families will use the installation to develop new skills and competencies. With this
installation visitor teams can participate in various educational missions.

University students and researchers will use the installation to develop satellite navigation instructions.
Knowledge generated building this installation will help students to build a real Mission control room for
future educational CubeSat missions.

Building process:

INSTALLATION No.8: Gravity Well

The Design process of the installation will be conducted by RTU first and second year students. They will do a
detailed research on Mission Control room requirements and roles. Based on conducted research a detailed list
of design elements will be generated by students and their teachers. In cooperation with 3rd and 4th year
design students a detailed digital design model will be developed to make sure that the installation is
ergonomic and easy to use and operate.

During the phase of Technical Project, Master and PhD students from material sciences, mechanical and
electronic engineering under guidance of their teachers will develop a detailed technical blueprint for the
installation.

Master and PhD students from Design and IT will develop the necessary software to run and operate the
installation.

General description:

Large outdoor installation (~10m diameter) to simulate a gravity well or how gravity works in space around
celestial objects.

Installation is built as a conical structure with downward spiraling curve. If a ball is launched from a outside of
the well in a circular motion, it will represent a movement around a sun or even a black hole. Balls of various
sizes and mass can be used for visitors to see how gravity works.
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- A special mechanism at the button of the well collects the balls and transfers them back to surface at the
outside of the installation where visitors can use them to repeat simulations.

Educational purpose and applications of the Installation:
- General visitors can use the installation to observe live videos from other Installations - modules of a space
station, G-force simulator, Spaceship cockpit, Satellite room.
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ANNEX 04

to Cesis Space Education Center Strategic Plan

Cash Flow calculations for first 5 years of operations

Cesis Space Center Cash-flow calculations. YEAR 1

JAN FEB MAR APR MAY JUN JUL AUG SEP OKT NOV DEC
|INCOME and EXPENSE UNITS
School groups 5 10 10 20 30 10 10 10 30 40 20 15
Worshops for School groups 5 10 10 20 30 10 10 10 30 40 20 15
Workshops in Schools 4 8 8 2 2 0 0 0 4 8 8 4
| |Family visits 500 500 500 500 800 800 1500 2000 1500 1000 1000 1000
Workshops for families. 250 280 250 280 400 400 750 1000 750 500 500 500
|__|Camps 1 1 1 1 1 8 8 8 3 1 1 1
|| Thematic events 1 0 1 0 1 0 1 1] 1 1] 1 0
Individual visits 500 500 500 600 2000 3000 3000 4500 2000 1000 1000 1000
Use of attractions and installations 8385 876 891 966 1851 2013 2883 3903 2703 1836 1716| 16785
Corporate in-house events 1 3 2 2 2 2 2 2 2 2 2 4
Corporate ou-house events 1 1 1 2 2 4 4 4 2 2 2 &
Sponsorship of exhibits 2 2 2 2 2 2 2 2 2 2 2 2
Electricity consumption (Lights) kWh 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200
Electricity consumption (Exhibits) kWh 3300 4200 4200 6000 7000 7000 7000 7000 7000 5000 5000 5000
ElektrTbas patérind (heating) kWh 600 600 600 600 800 800 800 800 800 800 800 800
Total amount of Visitors in the Center 2795 2920 2970 3220 6170 6710 9610 13010 9010 6120 5720 5595
[INCOMES 43887 | 49172| 48952 48322 85462 120846| 155436)| 198726| 128416| 87852| 83572| 85337
School groups 625 1250 1250 2500 3750 1250 1250 1250 3750 5000 2500 1875
Workshops for School groups 10 20 20 40 60 20 20 20 60 80 40 30
Woaorkshops in Schools 3200 6400 8400 1600 1600 0 0 0 3200 6400 6400 3200
Family visits 12500 12500 12500| 12500 20000 20000| 37500 50000 37500| 25000{ 25000| 25000
Workshops for Families 1000 250 250 250 400 400 750 1000 750 500 500 500
| __|Camps 3800 3800 3800 3800 3800| 30400| 30400 30400| 11400 3800 3800 3800
| |Thematic Events 500 0 500 0 500 0 500 1] 500 1] 500 0
Individual visits 4000 4000 4000 4800) 16000 24000| 24000 36000 16000 8000 8000 8000
Attractions 1677 1752 1782 1932 aroz 4026 5766 7806 54086 3672 332 3357
Corporate in-house events 1000 3000 2000 2000 2000 2000 2000 2000 2000 2000 2000 4000
Corporate ou-house events 1200 1200 1200 2400 2400 4800 4800 4800 2400 2400 2400 7200
Sponsorship of exhibits 400 400 400 400 400 400 400 400 400 400 400 400
Shop, Cafe 13975 14600 14850| 16100 30850 33550| 48050 65050| 45050 30600 28600| 27975
EXPENSES EUR| 61600 66812| 68101 63437) 89959| 108202| 124826| 150872| 111147| 89963 87518 83188
|Variable costs according to income structure
Guide.School.Group.PHR 12 160 320 320 640 960 320 320 320 960 1280 640 480
Guide.School. W-shop.PHR 12 120 240 240 480 720 240 240 240 720 960 480 360
Material.cost per w-shop 80 400 800 800 1600 2400 800 800 800 2400 3200 1600 1200
Guide School.visit. PHR 12 2304 4808 4608 1152 1152 0 0 o 2304 4808 4608 2304
|__|Transp per scschool visit 200 800 1600 1600 400 400 0 0 0 800 1600 1600 800
|| Meterial per School visit 400 1600 3200 3200 800 800 0 0 0 1600 3200 3200 1600
Guide.Family.visit. PHR 12 2400 2400 2400 2400 3840 3840 7200 9600 7200 4800 4800 4800
|| Guide Familyw-shop PHR 12 500 500 500 500 800 800 1500 2000 1500 1000 1000 1000
Mater. per. Family w-shop 05 125 125 125 125 200 200 375 500 75 250 250 250
Guide.Camps.PHR 12 2016 2016 2016 2016 2016) 16128| 16128 16128 6048 2016 2016 2016
Guide.Them.events.PHR 12 192 0 192 0 192 0 192 0 192 0 192 0
Guide.Indiv.visitPHR 12 3840 3840 3840 4608) 15360 23040| 23040 34560| 15360 TEB0 7680 7680
Guide Attractions PHR 12 1677 17582 1782 1932 3702 4026 5766 7806 54086 3672 3432 3357
|__|Guide Corp.Events PHR 12 192 576 384 384 384 384 384 384 384 384 384 768
MAter Corp.Events 100 100 300 200 200 200 200 200 200 200 200 200 400
Guide Corp.events.out PHR 12 384 384 384 768 768 1536 1536 1536 768 768 768 2304
|__|MAter.Corp.Events, 200 200 200 200 400 400 800 800 800 400 400 400 1200
| | Guide Cafe Shop PHR 12 537 561 570 618 1185 1288 1845 2498 1730 1175 1098 1074
Mater. Cafe.shop 8385 8760 8910 0B60) 18510 20130| 28830 39030 27030| 18360 17160| 16785
|__|Mater Exhibit maint. 500 500 500 500 500 500 500 500 500 500 500 500
| |Mater.New exhibits 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
FIXED COSTS
| _|Heating, Cooling 800 800 800 600 400 100 100 100 200 400 800 800
Electricity consumption (Lights) 216 216 216 216 216 216 216 216 2186 216 216 216
Electricity consumption (Exhibits] 594 756 756 1080 1260 1260 1260 1260 1260 900 900 900
ElektrTbas patérind (heating) 108 108 108 108 144 144 144 144 144 144 144 144
Hot water 100 100 100 100 100 100 100 100 100 100 100 100
Colt Water 50 50 50 50 50 50 50 50 50 50 50 50
| | Telecomunications 500 500 500 500 500 500 500 500 500 500 500 500
ADMINISTRATION
|__|Head of the center 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000
Accountant 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200
Chief of Administration 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200
|__|Head of Communications 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200
Marketing Activities 500 500 500 500 500 500 500 500 500 500 500 500
IT specialist 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400
| __|Project Manager 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300
| |Head of Technalogy 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200
Technical Assistantx 2 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200
| |Vistor Center x 2 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200
|__|Head of Education 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200
Veikals. Kafejnica x 3 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000
Cleaning 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300
Sétnieks 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300
| |Security 400 400 400 400 400 400 400 400 400 400 400 400
SALDO 17713 -17640| -19149]| -15115 4497| 12644| 30610| 47854| 17269 -2111 -3946 2149
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Cesis Space Center Cash-flow calculations. YEAR 2

JAN FEB MAR APR MAY JUN JUL AUG SEP OKT Iﬂ\l DEC Cena
|INCOME and EXPENSE UNITS
School groups 4 8 8 15 25 1] 0 1] 25 35 8 3 25 Avrg. People per group
Worshops for School groups 4 8 8 15 25 0 0 0 25 35 8 3 1
Workshops in Schools 4 8 8 2 2 0 0 0 4 8 8 4 1
|__|Family visits 200 200 200 500 500 800 1200 1800 1300 800 300 300 4 Avrg. Pecple per famiy
Workshops for families 100 100 100 250 250 400 600 900 650 400 150 150 1
Camps 1 1 1 1 1 8 8 8 3 1 1 1 20 Avrg. Peaple per event
|| Thematic events 1 0 1 0 1 0 1 1] 1 0 1 0 100 Avrg. Pecple per event
Individual visits 300 300 300 600 1500 3000 3000 4500 2000 500 500 500 1
| __|Use of atfractions and installations 548 588 628 1258 1758 2584 3264 4784 3254 1898 868 838 0,4 Avig. use of Attr. per visitor
Corporate in-house events 1 3 3 3 3 2 2 2 3 3 3 6 50 Aurg. Pecple per event
Corporate ou-house events 1 1 1 2 2 6 8 6 2 2 3 8 1
Sponsorship of exhibits 4 4 4 4 4 4 4 4 4 4 4 4 1
Electricity consumption (Lights) KWh 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400] 18800
Electricity consumption (Exhibits) | kWh 3300 4200 4200 6000 7000 7000 7000 7000 7000 5000 5000 5000 67700 10 hrs/day 100TVx100Wh
Elektribas patérins (heating) Kwh 600 600 600 600 800 800 800 800 800 800 800 800 8800
Total amount of Visitors in the Center 1370 1470 1570 3145 4395 6460 8160| 11960 8135 4745 2170 2095| 55675
[INCOMES 26754| 32242| 33322| 49296 65516| 122268| 142828| 191668| 120808| 72766| 43352| 47582| 948402
School groups 500 1000 1000 1875 3125 0 0 0 3125 4375 1000 375 5 Ticket price
Workshops for School groups 8 16 16 30 50 0 0 0 50 7o 16 ] 2 Woarkshop price
Workshops in Schools 3200 6400 6400 1600 1600 0 0 0 3200 6400 6400 3200 800 Aurg.income per event
Family visits 5000 5000 5000| 12500| 12500| 20000| 30000 45000| 32500| 20000 7500 7500 25 Famiy proce ticket
Workshops for Families 400 100 100 250 250 400 600 900 650 400 150 150 1 price per family memeber
|__|Camps 3800 3800 3800 3800 3800| 30400| 30400| 30400 11400 3800 3800 3800 190 price per participant
| |Thematic Events 500 1] 500 0 500 0 500 0 500 0 500 0 5 proce per event visitor
Individual visits 2400 2400 2400 4800] 12000 24000 24000| 36000] 16000 4000 4000 4000 8 price
Attractions 1096 1176 1256 2516 3516 5168 6528 9568 6508 3796 1736 1676 2 price per attraction
Corporate in-house events 1000 3000 3000 3000 3000 2000 2000 2000 3000 3000 3000 6000 4000 Avrg incame per event
Carporate ou-hause events 1200 1200 1200 2400 2400 7200 7200 7200 2400 2400 3600 9600 1200 Avrg.income per event
Sponsorship of exhibits 800 800 800 800 800 800 800 800 800 800 800 800 200
Shop, Cafe 6850 7350 7850| 15725| 21975| 32300 40800 59800] 40675 23725, 10850) 10475 5 Avrg.income per event
EXPENSES (izm)| 53772 58782| 60573| 64210 78892| 109182| 119781| 148708| 108686| 81068 66468| 63188|1013311
|Variable costs according to income structure
Guide.School.Group.PHR 12 128 256 256 480 800 0 0 0 800 1120 256 96 3 groups / guide /day
Guide School W-shop. PHR 12 96 192 192 360 600 0 0 0 600 840 192 72 4 \w-shops/ guide / day
|__|Material.cost. per.w-shop. 80 320 640 640 1200 2000 0 0 0 2000 2800 640 240
| | Guide Schoolvisit. PHR 12 2304 4608 4608 1152 1152 0 0 0 2304 4608 4608 2304 6 guide / event / day
| | Transp per scschool visit 200 800 1600 1600 400 400 0 0 0 800 1600 1600 800
Meterial per School visit 400 1600 3200 3200 800 800 0 0 0 1600 3200 3200 1600
Guide.Family.visit. PHR 12 960 960 960 2400 2400 3840 5760 8640 6240 3840 1440 1440 20 no.af
Guide Family.w-shop PHR 12 200 200 200 500 500 800 1200 1800 1300 800 300 300 6 w-shops/ guide / day
| __|Mater.per. Family.w-shop 05 50 50 50 125 125 200 300 450 325 200 75 75
Guide.Camps.PHR 12 2016 2016 2016 2016 2016| 16128| 16128 16128 6048 20186 2016 2016 3 no.of.guides / camp | week
|__|Guide Them.events. PHR 12 192 0 192 0 192 0 192 0 162 0 192 0 4 no.of guides / event/ 4hrs
Guide Indiv.visit PHR 12|  2304| 304| 2304| 460B| 11520 23040| 23040 34560| 15360| 3840  384D| 3840 10 guides /1000 visitors / day
Guide Aftractions PHR 12 1096 176 1256 2516 3516 5168 6528 9568 6508 3796 1736 1676 10 min/ guide / atraction
Guide.Corp.Events PHR 12 192 576 576 576 576 384 384 384 576 576 576 1152 4 no.of guides / event/ 4hrs
|| MAter.Corp.Events 100 100 300 300 300 300 200 200 200 300 300 300 600 100
Guide Corp.events.out PHR 12 384 384 384 768 768 2304 2304 2304 768 768 1152 3072 4 no.of guides / event/ day
|__|MAter.Corp.Events, 200 200 200 200 400 400 1200 1200 1200 400 400 600 1600
Guide Cafe.Shop.PHR 12 263 282 301 604 844 1240 1567 2296 1562 M a7 402 2 guides /1000 visitors / day
Mater.Cafe shop 4110 4410 4710 9435| 13185| 19380 24480| 35880| 24405 14235 6510 6285 0,6 mater.ratio.from.price
Mater. Exhibit. maint. 500 500 500 500 500 500 500 500 500 500 500 500
| |Mater New exhibits 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500
FIXED COSTS
Heating, Cooling 800 800 800 600 400 100 100 100 200 400 800 800
Electricity consumption (Lights) 266 266 266 266 266 266 266 266 266 266 266 266 0,19 price.electr. / kWh
Electricity consumption (Exhibits) 627 798 798 1140 1330 1330 1330 1330 1330 950 950 950 0,19 price.electr. / kWh
Elektribas patérins (heating) 114 114 114 114 152 152 152 152 152 152 152 152 0,19 price electr. / kWh
Hot water 100 100 100 100 100 100 100 100 100 100 100 100
Colt Water 50 50 50 50 50 50 50 50 50 50 50 50
Telecomunications 500 500 500 500 500 500 500 500 500 500 500 500
|ADMINISTRATION
|__|Head of the center 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000] 36000
Accountant 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200| 28400
Chief of Administration 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 28400
|__|Head of Communications 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200| 28400
Marketing Activities 700 700 700 700 700 700 700 700 700 700 700 700 8400
T 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400| 28800
|__|Project Manager 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300] 15600
| _|Head of Technalogy 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200| 286400
Technical Assistantx 2 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200] 38400
Vistor Center x 2 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200] 38400
|__|Head of Education 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200| 28400
Veikals. Kafejnica x 3 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000] 36000
| _|Cleaning 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300] 15600
Sétnieks 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300] 15600
|__|Security 400 400 400 400 400 400 400 400 400 400 400 400 4800
SALDO -27018| -26540| -27251| -14914| -13376| 13086| 23047 42960| 12122 -8302| -23116| -15606] -64909
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Cesis Space Center Cash-flow calculations. YEAR 3

JAN FEB MAR APR MAY JUN JUL AUG SEP OKT Iﬂ\l DEC Cena
|INCOME and EXPENSE UNITS
School groups 5] 10 10 25 30 1 1 1 30 45 10 4 25 Avrg. People per group
Worshops for School groups B 10 10 25 30 1 1 1 30 45 10 4 1
Workshops in Schools 4 8 8 2 2 0 0 0 4 8 8 4 1
|__|Family visits 400 400 400 700 700 1200 1600 2300 1600 1100 400 400 4 Avrg. Pecple per famiy
Workshops for families 200 200 200 350 350 600 800 1150 800 550 200 200 1
Camps 1 1 1 1 1 8 8 8 3 1 1 1 20 Avrg. Peaple per event
|| Thematic events 1 0 1 0 1 0 1 1] 1 0 1 0 100 Avrg. Pecple per event
Individual visits 300 300 300 600 1800 3500 4500 5200 1200 600 600 300 1
| __|Use of atfractions and installations 1110 1160 1210] 20975 2810| 42925| 56425 73425 4330 31475 1360 1160 0,5 Avig. use of Attr. per visitor
Corporate in-house events 1 3 3 3 3 2 2 2 3 3 3 6 50 Aurg. Pecple per event
Corporate ou-house events 1 1 1 2 2 6 8 6 2 2 3 8 1
Sponsorship of exhibits [i] 6 i} i} 6 6 6 6 6 6 ] 6 1
Electricity consumption (Lights) KWh 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 18200
Electricity consumption (Exhibits) | kWh 3500 4500 4500 6500 7500 7500 7500 7500 7500 5500 5500 5500 73000 10 hrs/day 100TVx100Wh
Elektribas patérins (heating) Kwh 800 800 800 800 1000 1000 1000 1000 1000 1000 1000 1000] 11200
Total amount of Visitors in the Center 2220 2320 2420 4195 5620 8585| 11285| 14685 8660 6295 2720 2320| 71325
[INCOMES 39432| 44140| 45240| 64570| 85180| 155162 191262| 235662| 130620) 95410 52140| 51428|1190246
School groups 900 1500 1500 3750 4500 150 150 150 A500 6750 1500 600 6 Ticket price
Workshops for School groups 12 20 20 50 60 2 2 2 &0 a0 20 8 2 Woarkshop price
Workshops in Schools 3200 6400 6400 1600 1600 0 0 0 3200 6400 6400 3200 800 Aurg.income per event
Family visits 10000 10000 10000| 17500{ 17500| 30000| 40000 57500| 40000) 27500| 10000| 10000 25 Famiy proce ticket
Workshops for Families 1600 400 400 700 700 1200 1600 2300 1600 1100 400 400 2 price per family memeber
|__|Camps 3800 3800 3800 3800 3800| 30400| 30400| 30400 11400 3800 3800 3800 190 price per participant
| |Thematic Events 500 1] 500 0 500 0 500 0 500 0 500 0 5 proce per event visitor
Individual visits 2700 2700 2700 5400 16200| 31500| 40500 46800] 10800 5400 5400 2700 9 price
Attractions 2220 2320 2420 4195 5620 8585) 11285| 14685 8660 6205 2720 2320 2 price per attraction
Corporate in-house events 1000 3000 3000 3000 3000 2000 2000 2000 3000 3000 3000 6000 4000 Avrg incame per event
Carporate ou-hause events 1200 1200 1200 2400 2400 7200 7200 7200 2400 2400 3600 9600 1200 Avrg.income per event
Sponsorship of exhibits 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 200
Shop, Cafe 11100 11600 12100| 20975| 28100| 42925| B56425| 73425| 43300 31475| 13600| 11600 5 Avrg.income per event
EXPENSES (izm)| 64193| 69242 71054| 77257| 95699| 134009)| 157780| 180924 114888| 97905, 76209| 68914 1208164
|Variable costs according to income structure
Guide.School.Group.PHR 12 192 320 320 800 960 32 32 32 960 1440 320 128 3 groups / guide /day
Guide School W-shop. PHR 12 144 240 240 600 720 24 24 24 720 1080 240 96 4 \w-shops/ guide / day
|__|Material.cost. per.w-shop. 80 480 800 800 2000 2400 80 80 80 2400 3600 800 320
| | Guide Schoolvisit. PHR 12 2304 4608 4608 1152 1152 0 0 0 2304 4608 4608 2304 6 guide / event / day
| | Transp per scschool visit 200 800 1600 1600 400 400 0 0 0 800 1600 1600 800
Meterial per School visit 400 1600 3200 3200 800 800 0 0 0 1600 3200 3200 1600
Guide.Family.visit. PHR 12 1920 1920 1920 3360 3360 5760 TE80| 11040 7660 5280 1920 1920 20 no.af
Guide Family.w-shop PHR 12 400 400 400 700 700 1200 1600 2300 1600 1100 400 400 6 w-shops/ guide / day
| __|Mater.per. Family.w-shop 05 100 100 100 175 175 300 400 575 400 275 100 100
Guide.Camps.PHR 12 2016 2016 2016 2016 2016| 16128| 16128 16128 6048 20186 2016 2016 3 no.of.guides / camp | week
|__|Guide Them.events. PHR 12 192 0 192 0 192 0 192 0 162 0 192 0 4 no.of guides / event/ 4hrs
Guide Indiv.visit PHR 12| 2502| 592| 2583|5184 15552 30240| 38880 44078| 10368| 5184 5184|2592 10 guides /1000 visitors / day
Guide Aftractions PHR 12 2220 2320 2420 4195 5620 8585| 11285| 14685 8660 6295 2720 2320 10 min/ guide / atraction
Guide.Corp.Events PHR 12 192 576 576 576 576 384 384 384 576 576 576 1152 4 no.of guides / event/ 4hrs
|| MAter.Corp.Events 100 100 300 300 300 300 200 200 200 300 300 300 600 100
Guide Corp.events.out PHR 12 384 384 384 768 768 2304 2304 2304 768 768 1152 3072 4 no.of guides / event/ day
|__|MAter.Corp.Events, 200 200 200 200 400 400 1200 1200 1200 400 400 600 1600
Guide Cafe.Shop.PHR 12 426 445 465 805 1079 1648 2167 2820 1663 1209 522 445 2 guides /1000 visitors / day
Mater.Cafe shop 6660 G960 7260| 12585| 16B60| D25755| 33855 44055| 25980 18885 8180 6960 0,6 mater.ratio.from.price
Mater. Exhibit. maint. 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
| |Mater New exhibits 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000
FIXED COSTS
Heating, Cooling 800 800 800 600 400 100 100 100 200 400 800 800
Electricity consumption (Lights) 3 304 304 304 304 04 304 304 3 304 304 304 0,19 price.electr. / kWh
Electricity consumption (Exhibits) 665 855 855 1235 1425 1425 1425 1425 1425 1045 1045 1045 0,19 price.electr. / kWh
Elektribas patérins (heating) 152 152 152 152 190 190 190 190 190 190 190 190 0,19 price electr. / kWh
Hot water 100 100 100 100 100 100 100 100 100 100 100 100
Colt Water 50 50 50 50 50 50 50 50 50 50 50 50
Telecomunications 500 500 500 500 500 500 500 500 500 500 500 500
|ADMINISTRATION
|__|Head of the center 3800 3800 3800 3800 3800 3800 3800 3800 3800 3800 3800 3800| 45600
Accountant 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 28800
Chief of Administration 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 28800
|__|Head of Communications 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400| 28800
Marketing Activities 800 800 800 800 800 800 800 800 800 800 800 800 9600
T 2800 2800 2800 2800 2800 2800 2800 2800 2800 2800 2800 2800| 33600
|__|Project Manager 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300] 15600
| _|Head of Technalogy 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 28800
Technical Assistantx 2 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200] 38400
Vistor Center x 2 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200] 38400
|__|Head of Education 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400, 28800
Veikals. Kafejnica x 3 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000] 36000
| _|Cleaning 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500] 18000
Sétnieks 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500] 18000
|__|Security 400 400 400 400 400 400 400 400 400 400 400 400 4800
SALDO -24761| -25102| -25814| -12687| -10519| 21153 33482| b54738| 15732 -2495| -24159| -17486] -17918
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Cesis Space Center Cash-flow calculations. YEAR 4

JAN FEB MAR APR I!AY JUN JUL AUG SEP OKT NOV DEC
|INCOME and EXPENSE UNITS
School groups 8 15 15 30 50 2 2 2 35 50 15 5
|__|Worshops for School groups 8 15 15 30 50 2 2 2 35 50 15 5
Workshops in Schools 4 8 8 2 2 0 0 0 4 8 8 4
|| Family visits 450 450 450 900 200 1400 1800 2600 1800 1300 400 400
Workshops for families 225 225 225 450 450 700 900 1300 900 650 200 200
| |camps 1 1 1 1 1 8 8 8 3 1 1 1
Thematic events 1 0 1 0 1 0 1 0 1 0 1 0
|__|Indwidual visits 400 400 400 800 2300 4000 6000 7000 1500 800 800 400
Use of attractions and installations 1799 1921,5| 19915 3724 5194 6937 9527 12397 69195 5194| 21315| 17115
Corporate in-house events 1 3 3 3 3 2 2 2 3 3 3 6
Corporate ou-house events 1 1 1 2 2 [} [i] ] 2 2 3 8
Sponsorship of exhibits 8 8 8 8 8 8 8 8 8 8 8 8
Electricity consumption (Lights) kWh 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Electricity consumption (Exhibits) KWh 3500 4500 4500 6500 7500 7500 7500 7500 7500 5500 5500 5500
Elektribas pat&ring (heating) kWh 800 800 800 800 1000 1000 1000 1000 1000 1000 1000 1000
Total amount of Visitors in the Center 2570 2745 2845 5320 7420 9910| 13610 17710 9885 7420 3045 2445
|INCOME S 44314| 50523 51663| 80358] 109338| 172628| 223008| 277148| 148584 111838| 57268| 54008
School groups 1200 2250 2250 4500 7500 300 300 300 5250 7500 2250 750
|__|Workshops for School groups 16 30 30 60 100 4 4 4 70 100 30 10
Workshops in Schoals 3200 6400 6400 1600 1600 0 ] 0 3200 6400 6400 3200
| |Family visits 11250 11250| 11250| 22500| 22500| 35000| 45000 65000| 45000| 32500) 10000| 10000
Workshops for Families 900 225 225 450 450 700 900 1300 900 650 200 200
| |Camps 3800 3800 3800 3800 3800| 30400 30400| 30400| 11400 3800 3800 3800
|| Thematic Events 500 0 500 0 500 0 500 0 500 0 500 0
| |Individual visits 3200 3200 3200 6400 18400 32000 48000| 56000| 12000 6400 6400 3200
|__|Attractions 3598 3843 3983 7448| 10388| 13874 10054| 24794 13839 10388 4263 3423
Corporate in-house events 1000 3000 3000 3000 3000 2000 2000 2000 3000 3000 3000 6000
|__|Corporate ou-house events 1200 1200 1200 2400 2400 7200 7200 7200 2400 2400 3600 9600
Sponsorship of exhibits 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Shop, Cafe 12850 13725 14225| 26600] 37100] 49550| 68050| 88550) 49425| 37100 15225| 12225]
EXPENSES (izm)| 71681| 77523 79374 90889] 116193 149292| 185454| 215409| 130957 112377| 84458| 74970
Variable costs according to income structure
|| Guide.School.Group.PHR 12 256 480 480 960 1600 64 64 64 1120 1600 480 160
Guide School W-shop. PHR 12 192 360 360 720 1200 48 48 48 840 1200 360 120
|__|Material.cost.per.w-shop. 80 640 1200 1200 2400 4000 160 160 160 2800 4000 1200 400
Guide School visit. PHR 12 2304 4608 4608 1152 1152 0 o 0 2304 4608 4608 2304
| |Transp.per scschool visit 200 800 1600 1600 400 400 0 1] 0 800 1600 1600 800
| |Meterial per School visit 400 1600 3200 3200 800 800 0 0 0 1600 3200 3200 1600
|| Guide.Family.visitPHR 12 2160 2160 2160 4320 4320 6720 8640| 12480 8640 6240 1920 1920
|| Guide.Family.w-shop.PHR 12 450 450 450 900 200 1400 1800 2600 1800 1300 400 400
|__|Mater.per.Family. w-shop 05 1125 1125 1125 225 225 350 450 650 450 325 100 100
| | Guide.Camps.PHR 12 2016 2016 2016 2016 2016] 16128 16128| 16128 6048 2016 2016 2016
|| Guide Them.events PHR 12 192 0 192 0 192 0 192 0 192 0 192 0
|| Guide.Indiv.visit PHR 12 3072 3072 3072 6144] 17664 30720 46080| 53760| 11520 6144 6144 3072
|| Guide Attractions. PHR 12 3598 3843 3983 7448 10388| 13874| 19054| 24794| 13839 10388 4263 323
|| Guide Corp Events PHR 12 192 576 576 576 576 384 384 384 576 576 576 1152
Mater.Corp.Events 100 100 300 300 300 300 200 200 200 300 300 300 600
|| Guide Corp events out PHR 12 384 384 384 768 768 2304 2304 2304 768 768 1152 3072
MAter.Corp. Events, 200 200 200 200 400 400 1200 1200 1200 400 400 600 1600
|__|Guide.Cafe Shop.PHR 12 493 527 546 1021 1425 1903 2613 3400 1898 1425 585 469
Mater Cafe shop 710 8235 8535| 15960 22260| 29730| 40830| 53130 29655 22260 9135 7335
|__|Mater Exhibit maint 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Mater New exhibits 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000
FIXED COSTS
Heating, Cooling 800 800 800 600 400 100 100 100 200 400 800 800
Electricity consumption (Lights) 342 342 342 M2 342 342 342 2 342 342 M2 342
Electricity consumption (Exhibits) 665 855 855 1235 1425 1425 1425 1425 1425 1045 1045 1045
| _|Elektribas patéring (heating) 152 152 152 152 190 190 190 190 190 190 190 190
Hot water 100 100 100 100 100 100 100 100 100 100 100 100
Calt Water 50 50 50 50 50 50 50 50 50 50 50 50
Telecomunications 500 500 500 500 500 500 500 500 500 500 500 500
|ADMINISTRATION
| _|Head ofthe center 3800 3800 3800 3800 3800 3800 3800 3800 3800 3800 3800 3800
Accountant 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400
Chief of Administration 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400
Head of Communications 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400
Marketing Activities 900 900 200 900 200 900 900 900 900 900 900 900
|__|IT specialist 2800 2800 2800 2800 2800 2800 2800 2800 2800 2800 2800 2800
|__|Project Manager 2600 2600 2600 2600 2600 2600 2600 2600 2600 2600 2600 2600
Head of Technology 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400
Technical Assistant x 2 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200
| |Vistor Center x 2 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200 3200
|__|Head of Education 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400 2400
| |Veikals.Kafejnica x 3 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000
|__|Cleaning 500 500 500 500 500 500 500 500 500 500 500 500
Sétnieks 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500
|| Security 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500
400 400 400 400 400 400 400 400 400 400 400 400
SALDO
SALDO -27367| -27000 -27711] -10531 -6855| 23336| 37554| 61739| 17627 -539| -27190| -20962
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Cesis Space Center Cash-flow calculations. YEAR 5

JAN FEB MAR APR I!AY JUN JUL AUG SEP OKT NOV DEC
|INCOME and EXPENSE UNITS
School groups 10 20 20 40 80 5 5 5 40 80 20 10
|__|Worshops for School groups 10 20 20 40 80 5 5 5 40 80 20 10
Workshops in Schools 5 10 10 2 2 0 0 0 5 10 10 5
|| Family visits 500 500 500 1000 1000 1500 2000 3000 2000 1500 500 500
Workshops for families 280 250 250 500 500 750 1000 1500 1000 750 250 250
| |camps 1 1 1 1 1 10 10 10 4 1 1 1
Thematic events 1 0 1 0 1 0 1 0 1 0 1 0
|__|Indwidual visits 500 500 500 1000 3000 5000 7000 8000 2000 1000 1000 500
Use of attractions and installations 2079 2254 2324 4354 6524| 7997,5| 10867,5| 142975 7966 6454 2674 2219
Corporate in-house events 2 4 4 4 4 2 2 2 4 4 4 8
Corporate ou-house events 1 1 1 2 2 8 8 8 2 2 4 10
Sponsorship of exhibits 10 10 10 10 10 10 10 10 10 10 10 10
Electricity consumption (Lights) kWh 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Electricity consumption (Exhibits) KWh 4000 5000 5000 6000 8000 8000 8000 8000 8000 6000 6000 6000
Elektribas pat&ring (heating) kWh 800 800 800 800 1000 1000 1000 1000 1000 1000 1000 1000
Total amount of Visitors in the Center 2070 3220 3320 6220 9320| 11425| 15525| 20425| 11380 9220 3820 370
|INCOME S 60328| 71198| 72338| 103388| 145808| 227530| 284020| 350380| 191012| 152018| 84938| 85558
School groups 1500 3000 3000 6000] 12000 750 750 750 6000| 12000 3000 1500
|__|Workshops for School groups 20 40 40 80 160 10 10 10 80 160 40 20
Workshops in Schoals 6000| 12000 12000 2400 2400 0 ] 0 6000| 12000 12000 6000
| |Family visits 13500 13500| 13500| 27000| 27000| 40500| 54000| 81000| 54000| 40500) 13500] 13500
Workshops for Families 1000 250 250 500 500 750 1000 1500 1000 750 250 250
| |Camps 5000 5000 5000 5000 5000 50000| 50000| 50000| 20000 5000 5000 5000
|| Thematic Events 500 0 500 0 500 0 500 0 500 0 500 0
| |Individual visits 4000 4000 4000 8000 24000 40000| 56000| 64000) 16000 8000 8000 4000
|__|Attractions 4158 4508 4648 8708| 13048 15995 21735| 28595| 15932 12908 5348 4438
Corporate in-house events 3000 6000 6000 6000 6000 3000 3000 3000 6000 6000 6000| 12000
|__|Corporate ou-house events 1800 1800 1800 3600 3600 14400| 14400 14400 3600 3600 7200| 18000
Sponsorship of exhibits 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000
Shop, Cafe 14850| 16100) 16600| 31100) 46600| 57125| 77625 102125| 56900| 46100) 19100 15850
EXPENSES (izm)| 87350 95652 97761 111641] 152406 193099| 236066| 274220| 165327 145560| 106914| 95023
Variable costs according to income structure
|| Guide.School.Group.PHR 14 373 747 747 1493 2987 187 187 187 1493 2987 47 373
Guide School W-shop. PHR 14 280 560 560 1120 2240 140 140 140 1120 2240 560 280
|__|Material.cost.per.w-shop. 80 800 1600 1600 3200 6400 400 400 400 3200 6400 1600 800
Guide School visit. PHR 14 3360 6720 6720 1344 1344 0 o 0 3360 6720 6720 3360
| |Transp.per scschool visit 200 1000 2000 2000 400 400 0 1] 0 1000 2000 2000 1000
| |Meterial per School visit 400 2000 4000 4000 800 800 0 0 0 2000 4000 4000 2000
|| Guide.Family.visitPHR 14 2800 2800 2800 5600 5600 8400) 11200| 16800| 11200 8400 2800 2800
|| Guide.Family.w-shop.PHR 14 583 583 583 1167 167 1750 2333 3500 2333 1750 583 583
|__|Mater.per.Family. w-shop 05 125 125 125 250 250 375 500 750 500 375 125 125
| | Guide.Camps.PHR 14 2352 2352 2352 2352 2352| 23520| 23520 23520 9408 2352 2352 2352
|| Guide Them.events PHR 14 224 0 224 0 224 0 224 0 224 0 224 0
|| Guide.Indiv.visit PHR 14 4480 4480 4480 8960 26880| 44800| 62720| 71680| 17920 8960 8960 4480
|| Guide Attractions. PHR 14 4851 5259 5423 18661| 25358| 33361 18587| 15059 6239 5178|
|| Guide Corp Events PHR 14 448 896 896 448 448 448 896 896 896 1792
Mater.Corp.Events 100 200 400 400 200 200 200 400 400 400 800
|| Guide Corp events out PHR 14 448 448 448 896 896 3584 3584 3584 896 896 1792 4480
MAter.Corp. Events, 200 200 200 200 400 400 1600 1600 1600 400 400 800 2000
|__|Guide.Cafe Shop.PHR 14 665 721 744 1393 2088 2559 3478 4575 2549 2085 856 710
Mater Cafe shop 8910 9660 9960| 18660| 27960 34275| 46575| 61275 34140 27660| 11460 9510
|__|Mater Exhibit maint 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000
Mater New exhibits 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000
FIXED COSTS
Heating, Cooling 800 800 800 600 400 100 100 100 200 400 800 800
Electricity consumption (Lights) 500 500 500 500 500 500 500 500 500 500 500 500
Electricity consumption (Exhibits) 1000 1250 1250 1500 2000 2000 2000 2000 2000 1500 1500 1500
| _|Elektribas patéring (heating) 200 200 200 200 250 250 250 250 250 250 250 250
Hot water 100 100 100 100 100 100 100 100 100 100 100 100
Calt Water 50 50 50 50 50 50 50 50 50 50 50 50
Telecomunications 500 500 500 500 500 500 500 500 500 500 500 500
|ADMINISTRATION
| _|Head ofthe center 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000
Accountant 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500
Chief of Administration 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500
Head of Communications 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500
Marketing Activities 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
|__|IT specialist 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000
|__|Project Manager 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500
Head of Technology 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500
Technical Assistant x 2 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000
| |Vistor Center x 2 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000
|__|Head of Education 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500
| |Veikals.Kafejnica x 3 4500 4500 4500 4500 4500 4500 4500 4500 4500 4500 4500 4500
|__|Cleaning 800 800 800 800 800 800 800 800 800 800 800 800
Sétnieks 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
|| Security 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
400 400 400 400 400 400 400 400 400 400 400 400
SALDO
SALDO -27022| -24454| -25423 -8253 -6508| 34431| 47954| T76160| 25685 6458 -21976 -9465
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Avrg. Peaple per group

Autg. Peaple per family

Aumg. People per event
Aurg. Peaple per event

Aurg. use of Altr, per visitar
Aurg. People per event

10 hrsidsy 100TVx100Wh

Ticket price
Warkshap price

Aurg income per event
Famity proce ficket

price per family memeber
price per participant
proce per event vistor
price

price per attraction

Aurg income per event

Aurg income per event

Aurg income per event

groups  guide { day
weshaps / guide [ day

guide / event /day

no of famiie siguideiday
w-shops/ guide / day

no.of guides | camp / week
no.of guides | event / dhrs.
qguides {1000 visttors / day
min / guide / attraction

no o quides | evet / 4hrs.

no.of guides | event / day

guides /1000 visitars / day

mater safio.from price

price electr, / KWh
price electr, | KWh
price electr, / KWh
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Vision:

ANNEX 05
to Cesis Space Education Center Strategic Plan

Cesis and Andoya science center co-operation strategy

Higher capacity for science centers to increase science capital in our regions.

Strategic goals of cooperation:
1) Exchange of good learning, teaching and management practices between our institutions.
2) New teaching practices and workshops for children, teachers and families.
3) New tools for promoting and communicating science in the society.

Activities with NAROM Andoya Space Center:
1) Developing a space Camp programme for Latvia. Results:

2)

3)

4)

5)

6)

a)
b)

c)

d)

At least 2 people from CESIS have learned the process or organizing the Space camp in NAROM.
At least 1 person from NAROM has assisted development and implementation of the Space Camp in
CESIS.

At least 1 meeting organized with both parties to discuss the development, implementation and
improvement of the methodology.

At least 2 space camps organized in CESIS during the cooperation period.

Developing a CanSat national competition in CESIS. Results:

a)
b)

c)

d)

At least 2 people from CESIS have learned the process or organizing the CanSat event at NAROM.
At least 1 person from NAROM has assisted development and implementation of the CanSat event in
CESIS.

At least 1 meeting organized with both parties to discuss the development, implementation and
improvement of the methodology.

At least 2 CanSat events organized in CESIS during the cooperation period.

Developing a “Space Mission in a classroom” for Latvia. Results:

a)
b)

c)
d)

At least one preparation (online) meeting organized to discuss all the necessary preparations.

One person from NAROM visiting CESIS to organize a preparation workshop for teachers and
consulting the latvian team.

One remote “Space Mission in a Classroom” organized by a NAROM expert.

At least one online meeting organized among CESIS and NAROM experts to evaluate the results and
discuss areas for improvement.

Developing a “Rocket Class” workshop for Latvia. Results:

a)
b)

c)

d)

At least 2 people from Latvia have learned the process or organizing the Rocket Class at NAROM.
At least 1 preparation (online) meeting organized among NAROM and CESIS expert.

One person from NAROM visiting CESIS to organize a Rocket Class and consult experts from
CESIS.

At least one online meeting organized among CESIS and NAROM experts to evaluate the results and
develop improvement.

Adopting NAROM Online learning material for use in CESIS. Results:

a)
b)

NAROM online learning materials translated to Latvian.
One expert from NAROM visiting Latvia to consult experts from CESIS on the use of the online
learning material.

Increasing management and development capacity for both centers. Results:

a)

At least 2 management meetings organized in both centers to brainstorm on possible development
activities for both centers.

Page 1 of 1



ANNEX 06
to Cesis Space Education Center Strategic Plan

Description of mobile equipment ideas for

Cersis space education center (in latvian) and some visualisations

Nr.
p.k.

Tematiska
grupa

Eksponata
nosaukums

Eksponata 1ss apraksts

1.1

Vesture

Veéstures siena

Kosmosa izpétes laika skala, sakot no viduslaikiem lidz
milsdienam, kur att€loti svarigakie izgudrojumi un notikumi
dazadas jomas - politika, maksla. Atseviska laika skala arT par
notikumiem Latvija un Latvijas zinatnieku ieguldijjumu
kosmosa izp&te.

1.2.

Veésture

Kosmosa
véstures teatris

Izmantojot balss atpazi$anas iekartas apmeklétaji var nosaukt
sev interesgjoSos atsl€gas vardus (gada skaitlus, cilveku
vardus, plangtas u.tml.) un dators attaino iepriek$ sagatavotus
video klipus ar paskaidrojumiem.

1.3.

Vesture

Vestures istaba

Istaba, kura izvietotas mébeles (krésli, galdi, divans, tehnika -
radio, TV, telefons) no laika, kad tika palaists pirmais
maksligais zemes pavadonis. Pirms ienakSanas apmeklétajs
izv€las savu valodu. P&c ienaksanas istaba iezvanas telefons.
Apmekletajs pace] telefonu un “pazina” vinam stasta, lai
steidzami ieslédz televizoru. Ieslédzot televizoru, tas sak radit
Padomju laika reportazu par maksliga zemes pavadona
palaiSanu. lesp&ams izstradat arl papildus scenarijus, Kur,
pieméram, apmekl&tajam japanem no sekcijas kads vecs
zurnals un jaatrod raksts. Nakotng iesp&jams izstradat
programmu, kur apmekl&tajs var sazvanities un parunat ar
vesturiski svarigam personibam - Gagarinu, FonBraunu u.c.

1.4.

Veésture

Zinas no
pagatnes

Apmekl&taji (gan gados vecaki, gan jaunaki) var atstat zinas
uz tafeles par savam (vai savu vecaku, vecvecaku) atminam
par svarigakajiem kosmosa nozares notikumiem.

Apmeklétaji, kas nevélas neko rakstit var vienkarSi palasit
citu cilveku rakstto.

1.5.

Vesture

Cialkovskis

Izglitojos eksponats par Cialkovska izgudrojumiem.
Apmekl&tajiem ir iesp&ja paturét rokas Cialkovska model&tos
kosmosa kugus un parliecinaties par vina veikto aprékinu
precizitati.

1.6.

Veésture

Latvijas pirmie
100KM kosmosa

Interaktivs eksponats par Latvijas pirmo kosmosa raketi.
Apmekletaji uz skarienjiitiga ekrana vai projekcijas var pasi
(no ieprieks pieejamam detalam un ierobezota budzeta)
uzbtivét stratosféras zondi, raketi un zemes staciju, lai
nodro$inatu, ka rakete sasniedz 100KM atzimi. Apmekl&taji
var izveleties dazadus izejmaterialus (dazada izm&ra balonus,
raketes, dzingjus, radio komponentes, baterijas, antenas,
u.tml.), bet pastav tikai viena “veiksmes” kombinacija, kas
nodrosina veiksmigu palaisanu. Citos gadijumos, balons
nepacelas (jo ir par smagu), citos nespgj noraidit radiosignalu,
jo ir vajs radio signals, u.tml.

Page 1 of 32




1.7.

Veésture

Miisdienu
vésture

Interaktiva karte - kadi ir miisdienu mérki Eiropas, ASV,
Kinas, Indijas un citu valstu kosmosa agentiram un
kompanijam. Apmekl&tajs uz interaktivas kartes var izveleties
kadu no §Im wvalstim un ieraudzit kadi ir izraudzitas
organizacijas (valstiskas vai privatas) galvenie merki.
Prezentacija tiek pavadita ar 1su video.

1.8.

Veésture

Kosmosa
izgudrojumi

Informativs stends, kura izvietoti visi svarigakie izgudrojumi,
kas sakotngji raditi kosmosa vajadzibam, bet tagad tiek
izmantoti ikdiena.

1.9.

Veésture

Kosmosa
ekonomika

Informativs stends, kura paradits ka ASV valdibas
ieguldijums Meness apglSanas programma palidzgja visai
ekonomikai klut inovativakai un konkuretspgjigakai.

1.10.

Veésture

Eiropa (Latvija)
kosmosa

Viktorinas spéle uz skarienjiitiga ekrana.
Uz ekrana paradas dazadi kosmosa izstradajumi un
apmekl&tajiem jauzmin no kuras Eiropas valsts tas nak. Ipass
uzsvars tiek likts uz Latvija raditajiem risinagjumiem -
lazernavigacija, taimeri, mikro¢ipi, u.tml.

2.1.

Kosmologija

Svars uz
planétam

Interaktivs stends ar viena izméra karbam, bet uz katras
planétas katra karba sver citadak. Apmeklétajs celot/kustinot
karbas var izjust svara atskiribas uz dazadam plangtam.

2.2.

Kosmologija

MEARTH
modelis.

Interaktivs modelis, kas pardda Zemes un Meness sisteému ka
vienotu ekonomisko modeli, kur Meness, Iidzigi ka
vidusslaikos ir miisu nakosais “kontinenets”, ko nepiecieSams
apgit. Blakus MEARTH modelim tiek izveidots viduslaiku
celoSanas modelis, kur visi elementi tiek sasaistiti ar kosmosa
industriju: koka kugi = komosa kugi, ostas = kosmodromi,
forti = pirmas apmetnes, “iezemie$u” mezadas = derigie
izrakteni, u.tml.

2.3.

Kosmologija

Planétu uzbive

Izglitojosi objekti, kuru iesp&jams pataustit no ka ir veidotas
dazadu planétu (Zeme, Merkurs, Jupiters, Mars, M&eness)
iek§gjas masas. Planétas, kuram ir karsti kodoli izdala ari
siltumu. Objekta iestradats ekrans, kas parada kadas ir iek$gjo
plan&tu masu temperattiras un sastavs.

2.4.

Kosmologija

Virtualas
realitates
Melnais caurums

Apmeklétajs uzvelkot VR brilles var izbaudit 3 minisu
celojumu melnaja cauruma. 3D video tiek papildinat ar stastu
(apmekletaja izveletaja valoda) par to, kas notiktu, ja cilveks
vai kosmosa kugis tuvotos melnajam caurumam - ka
gravitacijs spéks lauztu uz pusém kugi, ka palielinatos
kriSanas atrums - 1idz pat gaismas atrumam, ka samazinatos
relativa laika izjuta (pateicoties Relativitates teorijai) un ka
apmekletajs no sava redzes viedokla (ja vel biitu dzivs)
redze€tu kosmosa bojaeju. Visa  “celojuma” laika
apmekletajam stastitu par lidz S$im atklatajiem un vél
nezinamajiem dabas likumiem.

2.5.

Kosmologija

Trajektorijas

Uz skarienjuitiga ekrana “japalaiz” raketi ar noteiktu atrumu
un noteikta lenki no kadas planétas vai kadas plangtas orbitas,
lai redz&tu vai izvéleta trajektorija nogadas kosmosa kugi
v€lamaja vieta musu saules sist€éma.
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2.6.

Kosmologija

Virtualais
teleskops

Iespéja caur virtualu teleskopu apskatit zvaigznes un
zvaigznajus no miisu lokacijas. Ar peles palidzibu iesp&jams
nospiest uz kadu no zvaigznem un uzzinat cik talu ta atrodas.

2.7.

Kosmologija

Instalacija
“Zvaigznaji”

Tumsa spogulu istaba, kur no griestiem kardjas mazas
lampinas, dazados augstumos un dazados attalumos. No viena
konkréta skatu punkta lampinas sastajas kada konkréta
zvaigznaja forma (pieméram, kasiopeja). Apmeklétajs izjut
kosmosa sajiitu, stavot bezgaliga zvaigznu vide.

2.8.

Kosmologija

Dziviba miisu
galaktika

Interkativa miuisu galaktikas karte uz kuras att€lotas visas
atklatas, dzivibai labvéligas planétas.

2.9.

Kosmologija

Spele - uzbive
zvaigzni un
planétas

Interaktivs ekrans, kur var “savakt kopa” kosmosa plasak
pieejamo elementu - @idenradi. Savacot vienkopus pietickami
daudz tdenradi izveidojas mazaka vai lielaka zvaigzne.
Nakosaja etapa speletajam jasavieno kopa dazadi elementi, lai
izdalitos siltums un rastos jauni elementi. Ja spglétajs
pietiekami atri sp&j visu savakt, tad zvaigznes miizs izbeidzas
un ta uzspragst, veidojot planétas. Ja sakuma savakta
tidenraza apjoms nav bijis pietiekams, tad neveidojas planétas
vai pari palikusi zvaigzne ir parak blava, lai raditu dzivibai
labvéligu planétu.

2.10.

Kosmologija

Vilnu spektrs

Informativs eksponats (siena), kas parada visu daba
sastopamo vilnu spektru - no skanu vilniem, 1idz vizualajiem,
11dz elektromagnétiskajiem.

Pie skanu vilniem apmekl&taji var nospiest pogas pie katra
skanu diapazona, lai dzirdétu kadas ir zemakas un kadas ir
augstakas skanas.

Pie gaismu spektra apmekletaji var redzet ka veidojas dazadas
krasas - no visa krasu spektra (7 pamatkrasas) apmekl&taji var
nospiest vienlaicigi vairakas krasas un uz ekrana var redz&t
kada jauna krasa veidojas.

Pie elektromagnétisko vilnu sadalas apmekletaji ar roktura
palidzibu var generét dazadu frekvencu vilnus. Jo atrak tiek
griezts rokturis, jo lielakas frekvences vilnis tiek generéts. Uz
ekrana tiek paradits cik talu kosmosa raditas frekvences vilnis
var nokliit.

2.11.

Kosmologija

Kosmiskais
bizness

Interaktivs ekrans uz kura paradas visi miisu saules sisteéma
zinamie meteori un pundurplangtas. Nospiezot uz katra
metora var uzzinat kads ir ta kimiskais sastavs (tidens, metals,
silicijs), kadas lietas no Siem materialiem var izgatavot
(degvielu, skabekli, datorus, degvielas tvertnes, u.tml.)
automatiska reZima un cik varétu nopelnit, pardodot Sos
objektus nakotnes kosmosa korporacijam.
(http://www.asterank.com/3d/)

2.12.

Kosmologija

Dzivibas formula

Izglitojoss eksponats par to kadi apstakli nepiecieSami, lai uz
kadas planétas veidotos dziviba. Dzivibas defingjums. Laiks,
kas nepiecieSamas, lai vienkarSas molekulas sastatos dzivibai
atbilstosa forma. Dzivibas evoliicija. Pirma un viekarSaka
dzivibas forma uz zemes.

2.13.

Kosmologija

Atpazisti dzivibu

Interaktiva spéle. Tiek raditas dazadas bildes (koki, kukaini,
bakterijas, virusi, u.tml.). Apmekl&tajam ar galvas kustibu
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vajag noradit vai ta ir dziviba vai nav. P&c katras atbildes tiek
sniegta un paskaidrota pareiza atbilde.

2.14.

Kosmologija

Civilizaciju
skaits

Apmekletajam uz ekrana ir iespgja izveleties kadu konkrétu
regionu misu galaktika. Uz ekrana paradas zvaigznu skaits
Saja regiona. Tad pakapeniski tiek atsijatsas zvaigznes bez
plan&tam, zvaigznes, kur ir plangtas utt, atbilstosi civilizaciju
kalkulatoram. (http://www.quarkweb.com/civ/CivCalc.html)

2.15.

Kosmologija

ZvaigZnu un
planétu spektri

Apmekletajam prieksa tiek paraditi dazadu elementu
(Gdenradis, helijs, ogleklis, u.tml.) spektri. Uz ekrana tick
raditi dazadu zvaigznu vai plantu vizualie spektri un
apmekl&tajam ir jaatzime kads ir konkréta objekta sastavs.

2.16.

Kosmologija

Vakuums

Apmeketaji stikla trauka var ievietot savu roku un to
hermétiski noslégt. Péc tam kads cits apmekétajs ar pumpja
palidzibu var izstkt no trauka gaisu, lai pirmais apmekletajs
varétu izjust kosmiska vakuuma spgku. Hermétiskais sleégums
izveidots ta, lai tiktu noturéts veselibai dro$s spiediens.
Papildus apmekl&taji var ievietot trauka kadu eksperimenta
objektu - abolu, olu, zefiru un redz&t kada biis reakcija uz
vakuumu.

2.17.

Kosmologija

Kosmiskie
atrumi un
attalumi

Interaktivs ekrans uz kura apmekl@tajs var izveleties savu
kustibas Iidzekli - automasina, lidmasina, misdienu rakete,
rakete ar jona dzingju. P&c tam var izvéleties galamerki -
Meéness, Mars, Jupiters, utt. P&c start pogas nospiesanas uz
ekrana paradas ka dotais transporta Iidzeklis parvietojas no
zemes uz izveleto galamérki un cik ilgs laiks paietu, lai
noklutu 1idz mérkim.

2.18.

Kosmologija

Miisu Saules
sistéma

Skarienjiitigs ekrans uz kura var redzet visu saules sist€mu.
Nospiezot uz dazadam plan&tam vai to pavadoniem var redzet
kadas pétnieciskas misijas cilveki ir sitfjusi uz Siem debesu
kermeniem.

3.1

Tehnika

Dzingju tipi:
Cietas degvielas
dzingji

Apmekletaji pie sienas var redzét cietas degvielas
rakesdzingja modeli Skérsgriezuma, kur ar animaciju paradits
ka notiek sadegSanas process. Blakus izvietoti dazadu cietas
rakesdegvielas Skersgriezuma modeli.

Uz interaktiva ekrana izveidota spéle, kur apmeklétaji var
izveleties dazadus cietas degvielas modulu Sk&rsgriezuma
veidus, cietas degvielas modulu skaitu (dzinga garumu) un
virtuali iedarbinat rakesnes€ju uz ekrana. Palaizot raketi var
redzet cik lielu augstumu un atrumu ta sasniedz. ApmekI&taja
uzdevums - izveléties pec iespgjas efektivaku dzingja veidu,
lietderigas kravas apjomu, ko rakete var pacelt (jo vairak
degvielas modulu, jo smagaks pats dzingjs un mazak var
pacelt), pret sasniegto augstumu.

Papildus tiek radita rakesdzingja darbibas dinamika un
izskaidrotas dazado dzingju geometrijas priekSrocibas. Blakus
uz ckrana tiek radits ASV vairakizmantojama kuga Shutlle
katastrofa, kad cietas degvielas paatrinajuma kludas del gaja
boja vairaki astronauti.

3.2.

Tehnika

Dzingju tipi:
Skidras degvielas

Interaktivs eksponats, kur izveidots skidras degvielas dzingja
modelis Skérsgriezuma ar vizuali paraditu degvielas plismu.
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dzingji

Modelim svarigakajas dzingja vietas (degvielas padeves
sledzis, kompresors, sadegSanas kamera, u.tml.) novietoti
sledzi ar kuriem var regulét degvielas padoSanas un
sadegSanas parametrus. Tikai viena pareiza kombinacija
notiek pareiza dzingja darbiba - nepiecieSams noregulét
pareizu skabekla un degmaisijuma padevi, nodroSinat pareizu
spiedienu priekSdegSanas kaméra, degSanas kamera.
Apmekétajam ir iesp&ja saprast cik smalki noreguléts ir
Skidras degvielas dzingjs. Paral€li apmekletaji var iepazities
ar dazadiem degmaisiju veidiem - kerosins, metans, tidenradis
- to priekSrocibam un trikumiem.

3.3.

Tehnika

Dzingju tipi:
Hibrids

Informativs stends par hibridzingju darbibas principiem,
rikumiem un priekSrocibam. Uz stenda izveidots
hibriddzingja modelis Sk&rsgriezuma. Teksta aprakstiti
izmantojamie degvielas veidi. Uz ekrana tiek paradits ka
realitate darbojas dzingjs.

3.4.

Tehnika

Reaktivas
degvielas
razosana

Telpa, kur izmantojot cukuru, kalija nitratu un dzelzs oksidu
iespgjams izveidot miniatiru rake$dzingju (lem diametrs,
Scm augstuma).

Apmekl&taji izejmaterialu sanem caur “vending” automatu.
Apmeketajs iemet automata monétu un sanemt kimisko vielu
komplektinu. Uz speciali izveidota galda apmekletaji riipigi
samaisa izejvielas. Ipa3a stenda tiek ievietota papira Caulite,
kura tiek iebérts maisijums. MaisTjums tiek saspiests Caulité
ar ipaSu rokas presi, lai nodrosinatu maksimalu deg3anas
efektivitati. Papildus, apmekletajiem ir iespgja no vending
aparata iegadaties raketes korpusu, izpletni un stabilizatorus,
lai izveidotu Tstu rakeSmodeli. Izgatavoto rakeSmodeli,
apmekl&taji var palaist centra arpuse speciali izveidota rakesu
palaiSanas stenda.

3.5.

Tehnika

Raketes
palaisana ar
iideni

Garas stikla caurules apaksa izveidots mazs raketes modelis.
Zem stikla caurules atrodas noslégta tvertne ar tdeni, kura
atrodas elektribas stieni. Apmekl&taji s€zot uz ritena, generé
elektribu, kas tudens tvertné sak veikt elektrolizi, sadalot
fdeni Gdenradi un skabekli. Kad ir sageneréts pietickams
fidens un skabekla apjoms, kas sakrajas stikla caurules apaksa
(zem raketes), tas tiek aizdedzinats ar dzirksteli un rodas
spradziens, kas dzen raketes modeli pa stikla cauruli uz
augsu. Blakus eksponatam ir izvietots informativs stends par
to ka darbojas skidras degvielas dzingji.

3.6.

Tehnika

Spiediens
degvielas tvertné

Apmekletaji pienak pie metala cisternas, kura ieksa ir gaiss.
Ar kdjas minamajiem aparatiem cisterna var iepumpét gaisu.
Blakus tvertnei paradas spiediens, kas ir tvertné€ un atzime cik
lielu spiedienu nepiecieSams sagenerét, lai butu tads pats
spiediens kads ir rakesu degvielas tvertes - atseviski
skabeklim, Gdenradim un citiem degvielas veidiem.

3.7.

Tehnika

Viegli un izturigi
materiali

Interaktivs eksponast par to cik nozimigi kosmosa ir izveidot
vieglus un izturigus materialu. Uz gridas izlikti dazadi
materiali “tiltinu” veida, lai apmekletaji var uzkapt un
parliecinaties par materialu izturibu. Katram materialam ir
paskaidrojums, ka tas ir tada biezuma, lai izturétu milzigas
gravitacijas parslodzes raketei paceloties. Katram no
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materialiem ir doti pamatraditaji - svars un izmaksas.
Apmekletaji var salidzinat kuri materiali ir visvieglakie un
taja pat laika izturigakie. Lai parliecinatos par materialu
ipasibam, apmeklI&taji no iepriek§ sagatavotam papira
loksném var izgatavot apliSus, nolikt tos uz zemes un uzlikt
tiem virst platni, uz kuras var uzkapt berni un pieaugusie. Jo
vairak mazo papira apliSu ir zem platnes, jo lielaku svaru ta
spgj izturéet.

3.8.

Tehnika

RakeSu
ekonomika

Uz skarienjiitiga ekrana tiek paradita rakete, kas stav uz
palaisanas laukuma. Apmekl&taji var uzspiest uz sastavdalam
- raketes korpuss, degviela, elektronika, vadibas centrs, starta
laukumus, misijas vadiba, kosmosa kugis - un ieraudzit cik
katra sastavdala izmaksa. Papildus apmekl&tajam var piedavat
uzbtiveét maksimali ekonomisku raketi - jo lielaka rakete, jo
vairak kravu var nogadat kosmosa; jo mazaka, jo mazakas
izmaksas. Ka viena no iesp&jam tiek piedavats pirmas rakesu
pakapes atgriezt atpakal uz zemes, lai samazinatu palaiSanas
izmaksas. Tada veida apmekletaji saprot, ka pats dargakais ir
tiesi rakeSu korpusu un dzing&ju razosana, mudinot uz to, ka
nakotné raketeém jabut vairak izmantojamam. Blakus uz
ekrana var paradit ASV uznémumu SpaceX un Blue Origin
koncepcijas.

3.9.

Tehnika

RakeSu pakapes

Uz skarienjiitiga ekrana apmeklétdji var izveidot raketi no
vairakam pakapém, lai parliecinatos par to kads ir pats
efektivakais pakapju skaits, lai nogadatu kravu uz Menesi.
Blakus tiek paraditi lidz S§im pasaul€ izstradatie risinajumi -
Saturn V (ASV), N-1 (PSRS).

3.10.

Tehnika

Sazina ar
kosmosa kugi

Informativs stends, kas parada ka iespgjams nodrosinat sazinu
ar kosmosa esoSajiem kugiem - gan caur zemes stacijam, gan
cau kosmosa jau esosajiem sakaru satelitiem.

3.11.

Tehnika

GPS
pozicioné$ana

Interaktivs eksponats, kur apmeklétajs var palaist kosmosa
dazadas orbitas GPS satelitus, katrs palaistais satelits nosedz
kadu konkrétu zemes dalu. Apmekl&tajam ir pieejams tikai
ierobezots skaits satelitu. Kad visi sateliti ir palaisti,
apmekletajam tiek paradits cik liela zemeslodes dala ir
noklata ar GPS tiklu. Kamér eksponats netiek darbininats uz
ekrana tiek raditi dazadi GPS sateliti (ASV, EU, Krievijas,
Kinas) un to orbitas ap zemi.

3.12.

Tehnika

SavienoSanas
kosmosa

Interaktivs eksponats, kas sastav no divam dalam. Viens
apmekletajs s€z kosmosa stacijas modeli, otrs atrodas
kosmosa kuga modeli. Abi apmekl&taji ir savienoti caur
austinam un mikrofoniem. Pirmais apmekl&tajs uz ekrana
redz tuvojamies kosmosa kugi un dod otram apmeklétdjam
komandas, lai tas pareizi savienotos ar kosmosa staciju.
Otram apmekl&tajam kosmosa kugi ir vadibas pultis ar kuram
var vadit kosmosa kugi un ekranu uz kura paradas kosmosa
kuga pozicija pret kosmosa staciju. Tadu pasu att€lu redz ari
apmekletajs, kas atrodas kosmosa stacija. Abi apmekletaji
sava starpa sazinas, lai nodro$inatu maksimali precizu
kosmosa kuga savienosanos ar kosmosa staciju.

3.13.

Tehnika

Kosmosa kugu

Informativs eksponats, kas parada ka ir izveidota kosmosa
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aizsardziba

kuga argja Caula, lai to pasargatu no kosmiska augstuma un
vakuuma.

3.14.

Tehnika

RakeSu
palaiSanas
laukums

Aplikacija uz ekrana, kur nepieciesams izveidot pilnvertigu
raketes palaiSanas laukumu. Apmekl&tajiema no ekrana
pieejamajam komponentem nepiecieSams uzbiiveét pareizu
konstrukciju. Apmekletajam tiek piedavatas gan pareizas, gan
nepareizas komponentes, tikai tad, kad uz ekrana ir izvietotas
visas nepiecieSamas komponentes var nospiest starta pogu un
palaist raketi.

3.15.

Tehnika

Misijas vadibas
centrs

Miniatiirs misijas vadibas centrs, kur apkart ir izvietots lielas
zales att€ls. Apmekletajs s€z centra un spiezot uz dazadiem
cilveku atteliem zal€ var iegiit infomaciju par to kadas katram
ir funkcijas.

3.16.

Tehnika

Robotiska roka

Starptautiskaja kosmosa stacija ir robotiska roka, kas veic
dazadas manipulacijas. Centra telpas var izveidot miniatiru
robotiskas “CanadArm” rokas modeli. Apmeklétajam tiek
dots ierobezots laiks (piem&ram, 5 minites), lai satvertu
kosmosa kapsulu, kas pietuvojusies starptautiskajai kosmosa
stacijai un savienotu to ar staciju. Rokas gala ir novietota
kamera un apmekl&tajs no vadibas pults var vérot rokas
atrasanas poziciju. Pie lielas apmekletaju plismas centra var
izvietot vairakas robotiskas rokas ar dazadam gritibas
pakapém un uzdevumiem. Vecakiem b&rniem iesp&jams
izveidot vidi, kur robotisko roku var saprogrammét pats.

3.17.

Tehnika

Satelitu veidi un
orbitas

Informativs eksponats par dazadiem satelitu veidiem, to lomu
un pienesumu ekonomikai. Apmeklétajs uz skarienjitiga
ekrana var izveleties kadu no eksponatiem un iegit
informaciju par to cik tads satelits maksa, ka ar to var
nopelnit naudu un cik maksa to uzturét.

3.18.

Tehnika

Sazina starp
planétam

Divas kabines. Katra var iekapt 2-3 apmekl&taji. Katra kabiné
iespgjams izveleties uz kadas no saules sist€mas plangtam
apmeklétajs atrodas. Abas kabin€s ir ekrani, mikrofoni un
tumbas. Apmekletaji sava starpa var sazinaties, bet sazina
notiek ar laika nobidi, kas atbilt attlaumam starp plan&tam, ko
apmeklétaji izvelgjusies.

3.19.

Tehnika

Kosmiskie
atkritumi

Vizualizacija uz ekrana par atkritumiem, kas lido apkart
zemeslodei. Apmekl&taji uz ekrana var uzspiest uz diviem
atkritumu punktiem un novertét kada attaluma tie atrodas
viens no otra un ar kadu atrumu parvietojas. Papildus uz
ekrana iesp&ams redzet kur atrodas sateliti, kas darbojas un
SKS. Tadejadi apmekl&taji var novertét milzigos attalumus
starp atrkitumiem.

3.20.

Tehnika

Nakotnes
kosmosa
transports

Vizuali materiali par nakotnes kosmosa kugu konceptiem,
kosmosa elevatoru, u.tml.

4.1.

Veseliba

Kosmonautu
tests

Apmeklétaji var izméginat dazadus fiziskos vingrinajumus
(pievilkSanas, pumpéSanas, lékSana no vietas u.tml), lai
parbauditu cik vini procentuali atbilst ASV un Krievijas
noteiktajiem kosmonautu fiziskajiem kriterijiem. Apmekletaji
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pie ekrana sanem dazadus uzdevumus un p&c to izpildes
ievada rezultatu. Kad uzdevumi pabeigti uz ekrana paradas
procentualais aprékins. Apmekl&tajs ievada savu epasta adresi
un vinam tiek nosttits digitals diploms, ko pé&c tam var
publicét savos socialajos tiklos.

4.2.

Veseliba

Pereferialas
redzes parbaude

Apmekletajs ieliek galvu speciala ierice, kas aptver visu vina
redzes diapazonu. Skatoties viena punkta uz iericas iek$€jam
sienam iedegas lampinas. Apmekletajam nepiecieSams
nospiest podzinu, kad vin$ ierauga lampinas iedegSanos.
Lampinas iedegas ari periferialos regionos. P&c testa
apmekl&tajs sanem izdruku, kur paradasmmvina periferialas
redzes parametri.

4.3.

Veseliba

Izveido perfektu
uzturu

Uzdevums - izveidot idealu dienas &dienkarti. Apmeklétajam
pienakot pie galda, viena pus€ ir novietots grozs ar dazadu
€dienu formam (aboli, burkani, risi, gala, sviests u.tml).
Apmekletajs izvelas dazadus partikas produktus un liek to
improvizéta &diena trauka. Dators nolasa kads ediens ir
panems un uz ekrana parada kadas no 6 svarigakajam
uzturvielam (proteini, vitamini, Skiedrvielas, minerali,
oglhidrati, taukvielas) ir dotaja &diena un cik daudz.
Apmekl&tajam jasavac tik daudz &dienu, lai biitu izpilditi visi
€dienkartes kriteriji. Peéc uzdevuma izpildes apmeklétajs var
sanemt uz e-pastu vina idealo &dienkarti.

4.4,

Veseliba

Reakcijas spele

Pie sienas ir novietotas pogas dazados attalumos, krasas un ar
dazadiem uzrakstiem. Pogas atgadina kosmosa kuga vadibas
paneli. Mikrofona tiek izzinots arkartas stavoklis kosmosa
kugi un tiek dots uzdevums no misijas vadibas centra izpildit
konkrétas komandas, lai izglabtu kosmisko misiju.
Apmekl&tajam maksimali atri jaatrod nepiecieS§amo pogu un
to janospiez. P&c nospieSanas seko nakama komanda. Kad
uzdevums ir izpildits, apmekletajs sanem izdruku par saviem
rezultatiem.

4.5.

Veseliba

Asins analizes

Drosmigakie apmekl&taji var panemt pasi savas asins
analizes, izmantojot vienreizgjas, no pirksta nemamas, asins
nemsanas adatas. Apmekl€tajs savu asins paraugu var uzlikt
uz stiklina un apskatities mikroskopa. Ar papildus
(vienreizgjiem)  merinstrumentiem, iespgjams  noteikt
kritiskako asins parametru (hemoglobins, dzelzs, glukoze
u.tml.) Uz ekrana iesp€jams ievadit savus parametrus un tiek
apréginatas novirzes no normas. Tam kategorijam, kuram ir
novirze no normas, tiek paradits kadas ir rekomendacijas -
vairak kustéties, mazak &st taukus, vairak st auglus u.tml.

4.6.

Veseliba

Idealais svars

Apmekl&tajs iekapj izoleta kabing, kur tieck merits vina svars.
Apmekletajs ievada savu vecumu, robotiska roka noméra
apmeklétaja garumu. Papildus apmeklétajam tick dota iespgja
izveleties kadu no profesijam. Ievaditie dati tiek aprékinati un
tiek dots rezultats par to kads ir optimalais svars un kadas
aktivitates iesp&jams izmantot esoSaja darba vieta, lai
nodrosinatu maksimali optimalu svaru.

4.7.

Veseliba

Psihologijas tests.

Psihologiska parbaude vai apmekl&tajs ir gatavs ilgstoSiem
kosmiskiem lidojumiem un dzivei Sauras telpas. Slégta un
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komfortabla kabiné apmeklétajam uz ekrana paradas dazadi
jautdjumi un sniegtas atbilzu iespgas. Dators izseko acu
kustibai un norada uz apmekletaja izveleto atbildi. Ar acu
mirkskinasanu tiek izvéleta atbilde. P&c testa pabeigSanas,
apmekl&tajam paradas vina atbilstiba ilgstosai lidoSanai
kosmosa.

4.8.

Veseliba

Mana loma
kosmosa

Uz skarienjutiga ekrana paradas dazadas bildes. Apmeklétajs
izv€las sev ttkamakas bildes. P&c vairaku atbilzu sanemsanas,
uz eckrana paradas kada butu apmeklEtaja ideala loma
kosmosa industrija - kosmonauts, sakaru specialists, rakesu
biivetajs, veselibas specialists, projektu vaditajs u.tml.

4.9.

Veseliba

Kosmiskais
ediens

Apmekletajiem 1pasas dehidracijas kameras iesp€jas ievietot
lidzi panemtu vai kafeinica nopirktu partikas produktu
(piem&ram, augli). Piecu miniiSu procedira no agula ar
vakuuma palidzibu tiek izstkts mitrums, kas péc tam tiek
kondenséts. Kamer notiek dehidréSanas process, apmekletajs
var iepazities ar dazadiem kosmosa &dienu paraugiem. Ka art
noskatities Tsu video (uz blakus esosa TV) par to ka
kosmonauti &d. Dehidrésanas procesa apmekletaji var redzet
ka no ievietota augla izdalas tdens, ko apmeklétajs var
izdzert. P&c dehidrésanas izzavetos auglus var arf nogarsot.

4.10.

Veseliba

Kosmonautu
skrieSanas
trenazieris

Pie griestiem ir piekarinats stends, kura cilveks var iegulties,
piespradz&t sevi un tad iedarbinat pie sienas nostiprinato
skrieSanas celinu. Tadejadi apmekletajs var izbaudit ko
nozimé& komonautiem trennéties kosmosa stacija piesietiem
un pievilktiem pie skrieSanas trenaziera. Kamér apmeklétajs
skrien (vai iet) uz ekrana tiek izstasits ka skrieSana uzlabo
cilveka fizisko un garigo veselibu - samazina lieko svaru,
uzlabo sirds darbibu, samazina stresu, palidz tikt gala ar
psihiskam saslim§anam, parslodzi, bezmiegu u.tml.

4.11.

Veseliba

Disorientacija

Apmekletajs ies€zas maza tums$a kabin€ ar ekranu. Kabine
lenam sak griesties ar picaugos$u atrumu. Kameér kabine
griezas, apmeklétajam uz ekrana tiek stastits cik viegli ir
“piemulkot” cilvéka vestibilaro aparatu un ka tas darbojas.
P&c 3 miniitem kabine apstajas un apmekl&tajam izkapjot, tiek
izjusta telpiska disorientacija.

4.12.

Veseliba

Bezsvara ietekme
uz veselibu

Informativs stends, kas parada kada ir bezsvara stavokla
ietekme uz cilvéka veselibu. Apmeketaji var apsesties krésla
un “iekapt” svara kombinezona, kas palielina cilveéka svaru.
Apmeketajs var izjust ka jutas kosmonauti, kas atgriezuSies
no ilgstoSa kosmiska lidojuma.

4.13.

Veseliba

Skafandra
uzbuive

Virtuala spéle (sacensas divi spélétaji), kur no dazadam
detalam apmekl&tajam nepiecieSams uzbtvet skafandru
konkrétai videi vai uzdevumam (darbs atklata kosmosa, darbs
uz Marsa, ilgstos$a pastaiga pa Ménesi u.tml.). P&c skafandra
salikSanas tiek salidzinati abu spéletaju rezultati, paradot par
cik pareizi ir izveidots skafands. Ja skafandrs ir izveidots
nepareizi, vai iztrukst kada detala, tad uz ekrana tiek paradits,
ka astronauts, pieméram, nosmok no gaisa trilkuma, pazid
kosmosa dziles (jo nav pielikti vadibas bloki), nosalsts, jo nav
uzvilkta sildiSanas veste, sadeg, jo nav dzes€Sanas veste
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u.tml.

4.14.

Veseliba

Kriogenas
gulésanas
kameras

Ipasa telpa ir izvietoti Cetri kriogénas guleSanas kopsulu
modeli. Kad apmekletajs taja iegulas, automatiski aizveras
vaks un apmeklétajam tiek izstastits kadi ir kriog€nas
gulésanas principi. Apmekétajs dzird pastiprinatu savas sirds
pukstu (kas tiek nolasiti no plaukstas) un vinam tiek izstastits
par cik pazeminatos kermena temperatiira, vielmaina un citi
parametri, ja tiktu izstradatas kriogénas guléSanas kameras. Ja
apmeketajam ir papildus laiks, vipam uz arga vaka tiek
paradits kadas ir tuvakas dzivoSanai iesp&jamas plan€tas un
cik 1ilgi ar esoS$ajam tehnologijam bat jalido lidz $im
planétam. Papildus var pastasit, ka guleéSana samazina
nepiecieSamo energijas apjomu, ko kosmosa kugis pateré un
€diena apjomu, ko nepiecieSams nemt lidzi kosmiskaja
celojuma, kas attiecigi arl samazina raketes izmérus un
izmaksas. Papildus tam var radit kadas nakotné var€tu
izskatities lidojosas kolonijas, kuras dodas kolonizét talas
plan&tas un uz tam nomainas vairakas cilvéku paaudzes, lai
nokliitu galamerki. Bez tam, kapsulas var kalpot ka atpiitas un
personigas izolacijas vietas, ja ir apnicis lielais apmekletaju
skaits centra.

4.15.

Veseliba

“Power nap”
kabines

Blakus kriogénas guleSanas kabin@m var izvietot parastas
gulésanas kabines, kuras apmekl&taji var ielist un pagulét.
Blakus kabiném tiek izvietots informativs materials, kas
izskaidro cik veseligi ir dienas laika pagulét uz 15-20
minttém, ka arT tiek pastastits par dazadiem miega reZimiem.
Gulésanas kabines ir mazas (metrs reiz metrs) un tas ir
izvietotas Sunu forma, lai atkariba no pieprasijuma, guléSanas
“stariti” var papildinat. Kabines gul€Sanai vari izmanto ari
darbinieki. Kabines tiek nodroSinatas ar svaiga gaisa piepladi,
nomierino$am gaismam un armT miziku, ja tas palidz
apmeketajam atslabinaties.

5.1.

DzivoSana

Saules energija

Uz Centra jumta ir izvietoti dazadi (monokristalu,
polikristalu, u.c.) saules energijas paneli. Apmekletaji pie
eksponata uz ekrana var redzet cik elektribas katrs saules
panelis sarazojis (m&nesi, gada). Blakus ekranam apmekI&taji
ar pulti var ievadit savas majas vai dzivokla platibu. Dators
aprekina kads ir vidgjais elektribas paterin$ un parada, kada ir
dazadu saules panelu efektivitate - cena par kvadratmetru,
pret sarazoto elektribu.

Blakus atrodas stends, kur apmekl&tajs pats var parbaudit
dazadu saules panelu efektivitati, spidinot lampu uz dazadiem
panelu veidiem - uzspidinot gaismu uz konkréta panela, pie
griestiem sak atrak vai 1€nak kustEties rakete ap zemes
modeli.

5.2.

DzivoSana

VEéja energija

Uz Centra jumta ir izvietoti dazada tipa v€ja generatori -
vertikalie (dazadu formu), horozontalie (ar dazadam
lapstinam) u.c. Generatoru modeli ir izvietoti arT ekspozicijas
zaleé. Apmekletaji ar roku vai citu mehanismu var iegriezt
kadu no generatoriem. Griezot v€ja generatorus, uz ekrana
paradas kads ir v&a atrums, kas butu nepiecieSams, lai
iegrieztu konkréto v&ja generatoru, ka ari paradas faktiski

Page 10 of 32




sarazotas elektribas apjoms. Papildus uz ekrana paradas cik
ilgi ar sarazoto elektribu varétu darbinat LED lampinu,
parasto lampinu, TV u.tml.

5.3.

DzivoSana

VEéja energijas
fizika

Interaktivs stends wuz kura izvietots horizontala v&ja
generatora modelis, kuram iesp&jams nomainit v&ja sparnus -
dazadas formas un lielumus. Preti v&ja generatora modelim ir
novietots v&ja putgjs, kuram var regulét dazadus vgja
atrumus. Ja uz v€ja generatora uzliek nepareizus sparnus, tie
negriezas un nerazo elektribu, vai griezas parak atri un
pargriezas.

5.4.

DzivoSana

Kustibu energija

Uz gridas, divas vietas, ir izvietoti elektribu genergjosi
paneli. Apmekletajiem tiek piedavats sadalities divas
komandas un uzspélét energijas generéSanas spéli. Péc starta
signala uz ekrana apmeklétdjiem nepiecieSsamsa skriet vai
lekat pa kustigajam gridam, lai generétu elektribu. Spéles
gaita apmeklétajiem uz ekrana tiek radits prieksa kads ir
efektivakais staigaSanas veids pa elektribu genergjoSiem
paneliem. Paraleli uz ekrana tiek radits kads ir kopgjais
nostaigato metru/kilometru attalums. Spélei ir 3 kartas. Katra
karta ir mérkis (noskrietie/noietie metri), kas jasasniedz, lai
varétu pariet uz nakamo sadalu. Katras nakamas kartas merkis
tiek pacelts. Speles gaita apmekletaji tiek filmeti un tiek
aicinati veidot arT smieligas kustibas. Iefilm&to video
apmekl&taji var sanemt sev uz epastu, ka ar1 smiekligakie
video tiek izmantoti, lai piesaistitu citus apmekl&tajus.
Papildus, apmekletaji var izveleties dazadus sacensibu
reZimus - skrie$ana, aerobikas nodarbiba, dejosana, u.tml.

5.5.

DzivoSana

Kustibas
ekonomija

Apmekl&tajs s€zot uz ritena un griezot pedalus var sarazot
elektroenergiju, kas tiek laista majas kopgja tikla.
Apmekl&tajs uz ekrana redz sarazotas elektribas apjomu, kas
tiek reizinats ar elektribas cenu Latvija. Ja apmekletajs sarazo
vismaz | euro, vin$ sanem talonu ko var izmantot vietgja
kafejnica. Papildus uz ekrana tiek radits cik energijas, griezot
ritena pedalus, apmekl&tajs ir patergjis un cik daudz naudas
apmeklétajam vajadzetu iztérét, lai atjaunotu zaudgto
energijas apjomu.

5.6.

DzivoSana

Atkritumu
parstrade

Atseviska,norobezota, telpa izvietots Bioreaktors, kura tiek
ievietoti dazadi partikas un citi biologiskie atkritumi. Sarazota
biogaze (metans) tick uzkrats atseviska balona. Gazes balons
ir savienots ar elektribas genratoru, kas darbojas uz biogazi.
Iekarta darbojas autonoma reZima (sarazotas gazes saspieSana
balona un generatora iedarbinasana, kad sasnhiegts
nepiecieSamais gazes spiediens), bet apmekl&tajam ir iespgja
pasam iesaistities generacijas procesa - virtuala balss sniedz
detalizétas instrukcijas: parliecinieties par gazes spiedienu
reaktora; nospiediet gazes kompresoru, lai saspiestu Metanu
gazes balona; ieslégt generatoru; ieslégt gazes padevi
generatoram; iedarbinat generatoru.

P&c katra sola paveikSanas uz ekrana tiek paradits saspiestas
gazes apjoms, gazes energftiska veértiba (dzoulos un
kilovatos), energijas sadale elektribas razoS$anas procesa - Cik
kW aiziet elektriba, cik kW parversas elektriba.
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5.7.

DzivoSana

Udens atgiiSana
no gaisa

Gaisa sausinaSanas ickarta, kas strada pasiva reZima un
panem no gaisa apmekletaju saelpoto mitrumu. Atseviska
(caurspidiga) tvertn€ tiek uzkrats no gaisa atgutais tdens.
Apmekletajiem tiek piedavats padzerties no gaisa atgiito
fideni, lai atjaunotu sava kermena zaud€to Skidrumu. Blakus
eksponatam ir novietota informativa plaksne, kas parada cik
daudz mitrumu cilvéks zaudg elpojot, un caur adu, atkariba no
Sava svara, auguma un argjas temperattras. Blakus tiek
paradits cik daudz tdens ir dazados &dienos, lai veicinatu
apmekl&tajus &st partikas produktus, kuros ir daudz Gdens -
augli un darzeni. Blakus pasivajam eksponatam tiek izvietots
mazaks tdens kondens€Sanas modelis, kur apmekletaji var
iepiist pasi savu elpu un novérot ka uz atdzesetas caurules
kondensgjas elpas mitrums.

5.8.

DzivoSana

Kosmiska tualete

Maza kabine (netalu no labiericibam), kur apmekl&taji var
“nodot” urinu, I1dzigi ka to dara kosmonauti. Nodotais urins
tiek uzglabats hermétiska, caurspidiga tvertng.

Apmeklétajiem ir iesp&ja no uzkrata urina generét dzeramu
fdeni. Ar pumpja palidzibu apmekletaji pumpe tvertné siltu
gaisu. Siltais un mitrais gaiss tiek laists caur atdzesétu cauruli.
Cits apmeklétajs griez kompresoru, kas rada silto un auksto
Skdrumu (Iidzigi ka ledusskapi). Siltais Skidrums tiek
izmantos, lai uzsilditu urina tvertné laizamo gaisu, augstais
Skidrums tiek izmantots, lai kondens€tu udeni. Atdzes&tas
caurules apak$a uzkrajas tdens, kas ar citu pumpi tiek
novadits uz Gidens uzglabasanas tvertni. Apmekl&tajiem pec
tdens iedzerSanas ir iesp&ja nofotografeties pie sienas ar
uzrakstu - es izdzeru “kosmiskas Curas”.

5.9.

DzivoSana

Elektribas
uzkrasana

Interaktiva spéle par pareizu akumulatora uzladi un izladi. Uz
ckrana paradas telefona bilde, kas visu laiku izladgjas.
Apmekl&tajs spiezot pogu nosaka cik ilgi un kad atkal uzladéet
telefonu. Laiks tiek maksligi paatrinats, lai simul&tu baterijas
dzives ilgumu.

Apmekl&taja uzdevums ir nodro§inat maksimali ilgu baterijas
dzives ilgumu. Spele ilgst tik ilgi, kam&r baterija vairs
neladgjas. Apmekletajs var ievadit savus rezultatus un
salidzinat tos (cik dienas, meéneSus, gadus baterija
nokalpojusi) ar citu apmekI&taju rezultatiem.

5.10.

Dzivosana

Vertikala ferma

Centra izveidota vertikala ferma, kur tiek audzeti dazadi augi
- salati, burkani, gurki, u.tml. Apmekl&tajiem ir iesp&jams
iepazities ar to ka izskatas hidrofoniska augu audzesana (bez
zemes), kads ir barojosa Skidruma sastavs, kada spektra
gaisma tiek izmantota, cik $1 gaisma patéré energiju un cik
ilga laika izaug organismam nepiecieSsamas kalorijas. Uz
skarienjutiga ekrana apmekletaji var izveleties dazadus augus,
kas tiek audzeti vertikalaja ferma un uzzinat cik ilgs laiks
nepiecieSams, lai augs izaugtu, cik tam nepiecieS8ama
energija, minerali, cik izmaksa viena (burkana, gurka, tomata,
ogas u.tml.) izaudz€Sana maksligos apstaklos. Centra
kafejnica apmeklétaji var nogarSos “kosmiskos” salatus un
auglu kokteilus, kuros izmantoti centra izaudzgtie augi.

5.11.

DzivoSana

Kosmiskie ¢ipsi

Atseviska tvertng tiek audz€tas €damas alges. Apmekl&tajiem
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ir iesp&ja pasa “kosmisko Cipsu” darbnica no algeém uztaisit
€damus Cipsus. No konteinera ar algém apmekl&taji ar pasam
dak§am iznem vienu porciju algu. Iznemtas alges tiek
ievietotas spiede, kur apmekl&taji, izmantojot savu fizisko
speku saspiez alges plana “pankuka”. Ar ipaSu gludekli
pankiika tiek izzaveta un ta ir gatava &Sanai. Lai alges btu
garsigakas, apmekl&taji tas var apbért ar sali vai kadu citu
garsvielu.

5.12.

DzivoSana

Aizsardziba no
radiacijas

Interaktiva spéle, kur dalibnieki izv€las dazadas kosmiskas
misijas (doSanas atklata kosmosa, dzivoSana starptautiskaja
kosmosa stacija, celojums uz Meness, celojums uz Marsu
utt.). Spelétajam ir uzdevums sakrat pec iespgjas vairak
“slavas” punktus sava spéles varona dzives karjeras laika.
Tomér katra misija nes ari radiacijas devu. Uzdevums
sasniegt maksimalo “slavas” punktu skaitu, bet palikt dzZivam
karjeras laika. Spéles gaita apmekl&taji redz cik katra misija
nes papildus radiacijas apstaroSanu. Labakie rezultati tiek
saglabati uzvarétaju topa.

5.13.

DzivoSana

Biivniecibas
roboti

Telpas stiirT ir novietota robotiska roka, cita sturt lieli EVA
(putu) bloki. Apmeklétaji uz ekrana var izvéleties kadu
konkrétu majas dizainu un p&c “start” pogas nospieSanas var
verot ka robotiska roka no EVA blokiem btivé majas karkasu.
Péc biivniecibas pabeigSanas mazakie apmekletaji var
SpEléties uzbiivétaja maja. Blakus eksponatam var izveidot
darba staciju, kur vecaki beri pie datora var izveidot pasi
savu majas dizainu, izmantojot iepriek§ defingtus bloku
izmerus un skaitu. P&c dizaina pabeigSanas darba stacija,
apmekl&tajas var palaist savas majas razosanu biivlaukuma.
Biivlaukums tiek mehaniski norobeZotss, lai biivniecibas gaita
taja nevarétu atrasties apmekltaji. Lai vienkarSotu
blivniecibas procesu, apmekl&taji ir aicinati paSi novakt
uzblivétas majas un salikt klu¢us konkrétajas vietas, lai robots
varétu tas atrast.

5.14.

DzivoSana

Slegta ekosistema

Slegts caurspidigs konteiners, kura aug dazadi augi, dzivo
sliekas,kukaini. Sisteémai no malas tiek pievadita tikai saules
gaisma. ApmekI&tajo var novertét, ka ari cilvéks var dzivot
slegta sisttma uz citam planétam. Blakus eksponatam
novietota informativa plaksne (infografika), kas parada kadi ir
svarigakie procesi, kas notiek sleégtaja ekosisttma - skabekla
izdaliSanas, augu augSana, sadaliSanas u.tml.

5.15.

DzivoSana

Kosmonautu
kajite

Centra (vai kada no kosmosa satacijas moduliem) izveidota
maza kosmonautu kajite, kas iekartota tieSi ta ka tas ir
Starptautiskaja Kosmosa Stacija (SKS). Apmeklétajam ir
iespgja ieiet kabing, iekapt kosmonautu gulammaisa un
piestiprinaties gul€Sanai lidzigi ka to dara isti kosmonauti.
Kabines iekSiené ir ievietots mazs ekrans, kas sniedz
instrukcijas ka ir pareizi piespradzeties. Kabing arl ievotots
iluminators, caur kuru (uz ekrana) redzama zeme. Kabing pie
sienam ir piestiprinatas lapinas no kosmonauta gimenes, ka
arT dazadi personigie priekSmeti. P&c tam, kad apmekl&tajs ir
piespradzgjies, kabin€ uz ekrana paradas zinojums, ka
pienakusi véstule no gimenes. Paris sekundes péc tam, kad uz
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ekrana sak atskanot zinojumu, kabiné ieslédzas sarkanas
gaismas, sak skané&t trauksmes signals, kas zino, ka uz SKS
sacies ugunsgréeks un kosmonautam 1 minttes laika japaspgj
atspradz&ties un noklit Iidz glabSanas kapsulai. Ja
apmeklétajs to nespéj izdarit, tad kabing izslédzas gaisma uz
15 sekund@m un péc tam durvis pasSas atveras.

5.16.

DzivoSana

Dazadi
apgaismojumi un
to ietekme

Apmeklgtajiem pirms ienakSanas Centra (ja vélas piedalities
cksperimenta, var izvéleties dazadu krasu brilles, kas atbilst
dzivosanai uz dazadam planétam - sarkana (Marss), zila
(Méness), dzeltena (Venéra). Apmekléjuma nosléguma
apmeklétaji aizpilda aptaujas anketu, lai noskaidrotu krasas
ietekmi uz garastavokli.

5.17.

DzivoSana

PaSaugosas
sienas

Statisks eksponats. Caurspidigs (Im x 2m x 0.1m) herm&tiski
noslédzams panelis, kura ir iebértas skaidas, kas sajauktas ar
Tpasam bakterijam, kas biomasu parvers cieta viela. Blakus
izvietots informativs eksponats, kas izskaidros ka biomasu
iespgjams parvérs ‘“bio-cementa”. Blakus arT novietota “jau
izaugusi” siena, ko var pataustit rokam.

5.18.

DzivoSana

Gaisa attiriSana

Caurspidiga caurule, kurai viena galda izvietoti svarigakie
gaisa kvalitates sensori (putekli, gaisigas dalas, mikrobi
u.tml.). Apmekletajs ar roku var iedarbinat iekartu, kas
caurules vidusdala oksidé gaisu (taja esosas dalinas).
Caurules otra gala ievietoti tie paSi sensori, kas parada
izejoSos raditajus. Apmekletaji var salidzinat ka atSkiras
attiritais gaiss no parasta gaisa.

Pie eksponata ir izvietots informativs materials, kas izskaidro
ka tiek mérita gaisa kvalitate (péc kadiem krit€rijiem) un
kadas komplikacijas var veidoties, ja telpa ir parak piesarnots
gaiss.

5.19.

DzivoSana

Skabekla
razosana

Udens pirolizes iekarta. ApmeklEtdjs apsézas uz sporta
velotrenaZiera un sak mit pedalus. Radita elektriba tiek
izmantota, lai caurspidiga tvertné parveérstu tdeni skabekli un
fidenradi. Sarazotais Gidenradis tiek novirzits uz cauruli, kura
tas tiek sadedzinats (apmekletaja acu prieksa). Savukart,
skabeklis tiek novadits uz masku, ko apmeketajs var uzvilkt
minoties ar pedaliem. Tas lauj apmekl&tajam izjust ka piaug
sporta spgjas elpojot tiru skabekli. Blakus eksponatam ir
ekrans, kas animacijas forma izskaidro kadas ir skabekla
trikuma un parbagatibas sekas organisma.

5.20.

DzivoSana

Resursu vadibas
centrs

Lidzigi ka kosmosa vadibas centros - izveidota centra resursu
vadibas pults uz kuras paraditi visi svarigakie elektroenergijas
generéSanas avoti (saules, v€ja, kustibu, bio) un saraZotais
apjoms, siltuma avoti (zemes siltums, cilvéku raditais) un
sarazotais apjoms, ka arT kur un kada apmeéra energija tiek
patéréta - cksponatu darbinaSanai, ventilacijai, siltumam
utml. Apmekl&tajiem ir iesp&ja paSiem izméginat majas
vadibu, regulgjot siltuma un energijas padevi dazadiem
patéréSanas avotiem. Veicot izmainas, mainas arT &kas
energoefektivitatte. Apmekletaji var redzet cik efektivi vini
spgj parvaldit maju.

6.1.

Simulators

Apollo nosésanas

Iesp€ja izméginat noséSanos uz Meness (vai kadas citas
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modulis planétas) kosmiska kuga Apollo kabing. Eksponatu iesp&jams
izmantot nodarbibam.

6.2. Simulators Kosmosa stacijas | Iespgja iepazities ar kosmosa stacijas izkartojumu - istabam,”
modelis sastavdalam un eksperimentiem, kadi tiek veikti kosmosa.

lespgja nodarbibu un nometnu ietvaros piedalities
eksperimentos. Eksponatu iesp&jams izmantot nodarbibam.

6.3. Simulators Kosmosa kuga Iesp€ja iesésties moderna kosmosa kuga kabine, iepazities ar
kabine neskaitamam kuga funkcijam. Nodarbibu ietvaros iesp&jams

realzi€t simul€tu lidojumu kosmosa. Eksponatu iesp&jams
izmantot nodarbibam.

6.4. Simulators Misiju vadibas Kosmosa misiju vadibas centra modelis, kur§ ir savienots ar
centrs dazadiem citiem simulatoriem. Uz ekraniem iesp&jams redzet

tieSsaistes video no citiem simulatoriem un dot komandas
nodarbibu laika.

6.5. Simulators Satelitu Telpa, kura iesp&jams simulét satelitu izgatavoSanas procesu.
raZoSanas istaba | Ieeja telpa ir izveidota tada, lai apmeklétdji tiktu maksimali

attiriti no argjam netiribam. Ieeja telpa ir iesp&jama tikai
specialos terpos, lai mazinatu netirumu nonakSanu uz
satelttiem.

6.6. Simulators Ziroskops Trenazieris uz kura iesp&ams izjust dezorientaciju telpa.

Eksponatu iespgjams izmantot nodarbibam.

6.7. Simulators Meness Trenazieris ar kuru iesp&ams izjust Meness gravitaciju.
gravitacija Eksponatu iespgjams izmantot nodarbibam.

6.8. Simulators Gravitacijas Liela centrifiga uz kuras var izbaudit kosmonautu
parslodzu gravitacijas parslodzes raketei paceloties kosmosa. Eksponatu
simulators iesp&jams izmantot nodarbibam.

6.9. Simulators Virtuala Virtualas realitates simulators ar kuru iesp&jams iemacities,
realitate: ka tikt vala no augstuma slimibas. Apmeketajs uzvelk VR
Bezgaligas brilles un pieiet pie elastigam kapném, kuras iet visu laiku uz
kapnes rinki. Kapjot pa virtualajam kapném, VR rada, ka cilveks kapj

arvien augstak un augstak.

6.10. | Simulators Virtuala Virtualas realitates simulatos ar kuru var izjust lidojumu
realitate: EVA atklata kosmosa, jeb EVA (extra vehicular activity).
simulacija Apmekletajs ies€zas Tpasa kresla, kas atgadina Tstu

kosmonautu EVA moduli, ar ko iesp&jams parvietoties arpus
kosmosa kuga. Uz krésla rokuriem ir izvietotas vadibas
pogas. Apmeklétajam ir uzdevums 5 miniit€s noklit lidz
kosmosa stacijas likai, ar ierobezotu degvielas daudzumu.

6.11. | Simulators Virtuala Apmekl€taji izmantojot VR iekartu var pasi uzbivet un
realitate: KSP palaist vienkarSu raketi, izmantojot KSP (Kerbal Space
simulacija Programme) programmatiiru.

Simulacija lauj izprast svarigakos rakeSu biivniecibas
pamatus. Blakus VR iekartai iesp&jams izveidot dazas darba
stacijas ar parastiem datoriem, kur apmekl&taji var izm&ginat
daudz sarezgitaku rakeSu buvi, izmantojot KSP. Darba
stacijas var izmantot nodarbibam.
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6.12. | Simulators Aviacijas Iespgja apmeklétajiem apsésties reaktivas lidmaSinas
simulators simulatora un izm&ginat dazadus lidojuma rezimus -
pacelSanas, manevri gaisa, nosé$anas uz lidlauka, nos€Sanas
uz bazes kuga, u.tml.
6.13. | Simulators Spiediena Maza kamera, kura apmeklétaji var izjust dazadus gaisa
kamera spiedienus - gan parak lielu spiedienu, atrodoties dzili zem
fidens, gan zemu spiedienu, atrodoties augstu kalnos.
Apmekl€taji ar pogas palidzibu var izstknét no telpas gaisu
(I1dz ierobezotam Itmenim) vai pacelt spiediena lImeni. Telpa
vienlaicigi var atrasties ne vairak par 4 cilvekiem. Kameras
iekSieng tiek radits kada augstuma virs juras Itmena atrodas
cilveks.
7.1. Atrakcija Leksana no staba | skat. 3.3. tabulu
7.2. | Atrakcija Klindu siena skat. 3.3. tabulu
7.3. Atrakcija Bezsvara skat. 3.3. tabulu
simulators
7.4. | Atrakcija Cilveka skat. 3.3. tabulu
katapulta
7.5. | Atrakcija BraukSana ar skat. 3.3. tabulu
meness roveri

Zemak, tabula 3.3. ievietoti eksponatu attéli no citiem zinatnes centriem un muzejiem, kas tematiski

var€tu atbilst 3.2. tabula noraditajiem eksponatiem.

3.3. tabula
N Eksponata Eksponata bilde
p.k. nosaukums
1.1. Veéstures siena
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1.2.

Kosmosa
véstures teatris

1.3. Véstures istaba
1.4. Zinas no S Btrongegt | o
= the moen s at da yo ;
pagatnes A landing? | Vith the 60s sop oy
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1.6.

Latvijas pirmie
100KM kosmosa

b
FUDENS

PIRMIE
LATVIJAS
#100KMkosmosa

1.7. Misdienu
veésture

2.1. Svars uz
planétam
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MEARTH

modelis PROJECT MOJN HUT ™=
CLASSIFICATION SYSTEM :

-

Bhadrth: thic afvlaimnpaing tha Mosn & the Eth

Planéetu uzbive

Virtuala VR Black Hole - Amazing Space Journey
realitate:
Melnais caurums
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2.5. Trajektorijas

2.6. Virtualais
teleskops

2.7. Instalacija
“Zvaigznaji”
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2.8.

Dziviba miisu
galaktika

2.9. Spéle - uzbiive
zvaigzni un
planétas

2.11. | Kosmiskais
bizness

Mgt el Ak + sy e g
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2.12.

Dzivibas formula

2.13. | Atpazisti dzivibu
2.14. | Civilizaciju
skaits

O Univertily of Rochesier
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2.15. | ZvaigZnu un

planétu spektri. Sta r SEE ctrum

» Star spectra contain specific spectral lines. These
provide evidence of the elements in the star

Star spacirum

2.16 Vakuums

2.17. | Kosmiskie
atrumi un
attalumi

Interstellar Distances - In Perspective

I
=

-
%—HME#
—— el Sk

Hypdrogan Wall
E

Heliosphere Interstellar Madium

Sewgpre; K. Mewslds & 17, Liewer, JM.
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3.1

Dzingju tipi:
Cietas degvielas
dzingji

4.2, Pereferialas
redzes parbaude
44, Reakcijas spele
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4.9.

Kosmiskais
eédiens

4.10.

Kosmonautu
skrieSanas
trenazieris

4.12.

Bezsvara
ietekme uz
veselibu

MALE ASTRONALIT
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4.13. | Skafandra communications
— carrier assembly
uzbiive
lﬁ and
GDI"II module
liquid cooling
and ventilaticn
garmeant
4.14. | Kriogénas
gulésanas
kameras
6.1. Apollo nosgsanas

modulis
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6.2.

Kosmosa stacijas
modelis

=
-
-

6.3. Kosmosa kuga
kabine
6.4. Misiju vadibas

centrs
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6.5.

Satelitu
razoSanas istaba

6.6. | Ziroskops
6.7. Meéness
gravitacija
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6.8.

Gravitacijas
parslodzu
simulators

6.10.

Virtuala
realitate: EVA
simulacija

6.11.

Virtuala
realitate: KSP
simulacija
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6.12.

Aviacijas
simulators

7.1.

LékSana no
staba
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7.2.

Klinsu siena

7.3.

Bezsvara
simulators

E
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7.4.

Cilveka
katapulta

7.5.

BraukSana ar
Meéness roveri
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