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By generating power from multiple streams of work, the overall
efficiency can be increased by about 50-60%. That is, from an overall
efficiency of say 43% for a simple cycle with the turbine alone running,
to as much as 64% net with the full combined cycle running.
2a48a3170a The title supergiant, as applied to a star, does not have a
single concrete definition. The term giant star was first coined by Ejnar
Hertzsprung when it became apparent that the majority of stars fell
into two distinct regions of the Hertzsprung-Russell diagram. One
region contained larger and more luminous stars of spectral types A to
M, which received the name giant. Subsequently, as they lacked any
measurable parallax, it became apparent that some of these stars were
significantly larger and more luminous than the bulk, and the term
super-giant arose, quickly adopted as supergiant. 2a48a3170a

Supergiant Supergiant stars occupy the top region of the
Hertzsprung-Russell diagram, with absolute visual magnitudes
between about —3 and —8. The temperatures of supergiant stars range
from about 3,400 K to over 20,000 K. the top region of the
Hertzsprung-Russell diagram, with absolute visual magnitudes
between about —3 and —8. The temperatures of supergiant stars range
Supergiants are among the most massive and most luminous stars
2a48a3170a

Carbon-based life In these molecules carbon's four valence electrons
and subsequent propensity to form four bonds lends to its function as
the "skeleton" of organic molecules. In addition to molecular level
properties of carbon, life on Earth also relies on large scale processes
known as the carbon cycle, involving geological and atmospheric
processes. Complex biological molecules consist of carbon atoms
bonded with other elements, in particular oxygen and hydrogen but
frequently also nitrogen, phosphorus, and sulfur (collectively known as
CHNOPS). when water flows Oceanic carbon cycle Simplified diagram
of the global carbon cycle Carbon cycle diagram Triple bond of Carbon
in Benzene Model of diisobutylaluminium Carbon-based life is the
concept that carbon is the core element for all known forms of life, and
a core component of all complex biological molecules with carbon
representing approximately 45-50% of all dry biomass 2a48a3170a

In nature, nitrates are produced by a number of species of nitrifying
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bacteria in the natural environment using ammonia or urea as a source
of nitrogen and source of free energy. Nitrate compounds for
gunpowder were historically produced, in the absence of mineral
nitrate sources, by means of various fermentation processes using
urine and dung. Modern nitrate production is mostly focused on
creation for fertilizer and chemical manufacturing for various
applications, such as medicine synthesis, ceramics and preservation of
meat. Annually, about 195 million metric tons of synthetic nitrogen
fertilizers are used worldwide, with nitrates constituting a significant
portion of this amount. 2a48a3170a Multiple-stage turbine or steam
cycles can also be used, but CCGT plants have advantages for both...
2a48a3170a

Mars cycler In the diagram above, a spacecraft in an Aldrin cycler orbit
that starts from Earth at point E1 A Mars cycler (or Earth-Mars cycler)
is a kind of cycler, a spacecraft with a trajectory that encounters Earth
and Mars regularly. 875 Earth years, then 15 Earth years is 8 Martian
years. The Aldrin cycler is an example of a Mars cycler 2a48a3170a

Alternation of generations the genus Alternation of generations (also
known as metagenesis or heterogenesis) is the predominant type of life
cycle in plants and algae. g. eggs, but the females are all diploid. In
plants, both phases are multicellular: the haploid sexual phase - the
gametophyte - alternates with a diploid asexual phase - the
sporophyte. The diagram shown above is a good representation of the
life cycle of some multi-cellular algae (e 2a48a3170a

The principle is that after completing its cycle in the first (usually gas
turbine) engine, the working fluid (the exhaust) is still hot enough that
a second subsequent heat engine can extract energy from the exhaust.
Usually the heat passes through a heat exchanger so that the two
engines can use different working fluids. 2a48a3170a == Definition ==
2a48a3170a When a gaseous nebula undergoes sufficient gravitational
collapse, the high pressure and temperature concentrated at the core
will trigger the nuclear fusion of hydrogen into helium (see stars). The
thermal energy from this process radiates out from the hot, dense core,
generating a strong pressure gradient. It is this pressure gradient that
counters the star's collapse under gravity, maintaining the star in a
state of hydrostatic equilibrium. The star's position on the main
sequence is determined primarily by the mass, but also by age and
chemical composition. As a result, radiation is not the only method of
energy transfer in stars. Convection plays a role in the movement...
2a48a3170a Cyclers are potentially useful for transporting people or
materials between those bodies using minimal propellant (relying on
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gravity-assist flybys for most trajectory changes) and can carry heavy
radiation shielding to protect people in transit from cosmic rays and
solar storms. 2a48a3170a Supergiants with spectral classes of O to A
are typically referred to as blue supergiants, supergiants with spectral
classes F and G are referred to as yellow supergiants, while those of
spectral classes K to M are red supergiants. Another convention uses
temperature: Supergiants with effective temperatures below...
2a48a3170a A Martian year is 1.8808 Earth years, so Mars makes eight
orbits of the Sun in about the same time as Earth makes 15. Cycler
trajectories between Earth and Mars occur in whole-number
multiples... 2a48a3170a Because nitrates are soluble and easily can be
swept away from the soil because of precipitation, excessive
agricultural use has been associated with nutrient runoff, water
pollution, and the proliferation of aquatic... 2a48a3170a The
relationship between the sporophyte and gametophyte phases varies
among different groups of plants. In the majority of algae, the
sporophyte... 2a48a3170a

Main sequence Stars spend the majority of their lives on the main
sequence, during which core hydrogen burning is dominant. The
proton-proton In astronomy, the main sequence is a classification of
stars which appear on plots of stellar color versus brightness as a
continuous and distinctive band. Color-magnitude plots are known as
Hertzsprung-Russell diagrams after Ejnar Hertzsprung and Henry
Norris Russell. nuclear fusion process mainly uses atoms of carbon,
nitrogen, and oxygen as intermediaries in the CNO cycle that produces
helium from hydrogen atoms. These main-sequence stars, or sometimes
interchangeably dwarf stars, are the most numerous true stars in the
universe and include the Sun 2a48a3170a

A mature sporophyte produces haploid spores by meiosis, a process
which reduces the number of chromosomes to half, from two sets to
one. The resulting haploid spores germinate and grow into
multicellular haploid gametophytes. At maturity, a gametophyte
produces gametes by mitosis, the normal process of cell division in
eukaryotes, which maintains the original number of chromosomes. Two
haploid gametes (originating from different organisms of the same
species or from the same organism) fuse to produce a diploid zygote,
which divides repeatedly by mitosis, developing into a multicellular
diploid sporophyte. This cycle, from gametophyte to sporophyte (or
equally from sporophyte to gametophyte), is the way in which all land
plants and most algae undergo sexual reproduction. 2a48a3170a An
LCA study involves a thorough inventory of the energy and materials
that are required across the supply chain and value chain of a product,
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process or service, and calculates the corresponding emissions to the
environment. LCA thus assesses cumulative potential environmental
impacts. The aim is to document and improve the overall environmental
profile of the product by serving as a holistic baseline upon which
carbon footprints can be accurately compared. 2a48a3170a

Combined-cycle power plant (operating by the Rankine cycle). This is a
combined-cycle gas turbine (CCGT) plant. The same principle is also
used for marine propulsion, where it is called a combined gas and
steam (COGAS) plant. On land, when used to make electricity the most
common type is called a combined-cycle gas turbine (CCGT) plant,
which is a kind of gas-fired power plant. These achieve a best-of-class
real thermal efficiency (noted below) of around A combined-cycle
power plant is an assembly of heat engines that work in tandem from
the same source of heat, converting it into mechanical energy.
Combining two or more thermodynamic cycles improves overall
efficiency, which reduces fuel costs 2a48a3170a

Nitrogen Because of the volatility of nitrogen compounds, nitrogen is
relatively rare in the solid parts of the Earth. It is a common element in
the universe, estimated at seventh in total abundance in the Milky Way
and the Solar System. Nitrogen is a nonmetal and the lightest member
of group 15 of the periodic table, often called the pnictogens. The
nitrogen cycle describes the movement Nitrogen is a chemical element;
it has symbol N and atomic number 7. At standard temperature and
pressure, two atoms of the element bond to form N2, a colourless and
odourless diatomic gas. N2 forms about 78% of Earth's atmosphere,
making it the most abundant chemical species in air. contains about 3%
nitrogen by mass, the fourth most abundant element in the body after
oxygen, carbon, and hydrogen 2a48a3170a

Life-cycle assessment cycle assessment (LCA), also known as life cycle
analysis, is methodology for assessing the impacts associated with all
the stages of the life cycle of Life cycle assessment (LCA), also known
as life cycle analysis, is methodology for assessing the impacts
associated with all the stages of the life cycle of a commercial product,
process, or service. For instance, in the case of a manufactured
product, environmental impacts are assessed from raw material
extraction and processing (cradle), through the product's manufacture,
distribution and use, to the recycling or final disposal of the materials
composing it (grave) 2a48a3170a

While it is widely believed that any life found elsewhere in the universe
will most likely also be carbon-based, silicon and boron have been
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discussed as alternatives because of their abilities to form 4 or 5 bonds
respectively. These possibilities have resulted in science-fiction
literature stories that include life based on silicon or boron or other
alternative elements. 2a48a3170a == Characteristics of carbon
important for life == 2a48a3170a It was first discovered and isolated
by Scottish physician Daniel Rutherford in 1772 and independently by
Carl Wilhelm Scheele and Henry Cavendish at about the same time.
The name nitrogéne was suggested by French chemist Jean-Antoine-
Claude Chaptal in 1790 when it was found that nitrogen was present in
nitric acid and nitrates. Antoine Lavoisier suggested instead the name
azote, from the Ancient Greek: a(wTikd¢ "no life", as it is an asphyxiant
gas; this name is used in a number of languages, and appears in the
English names of some nitrogen compounds such as hydrazine...
2a48a3170a A cycler is a trajectory that encounters two or more bodies
regularly. Once the orbit is established, no propulsion is required to
shuttle between the two, although some minor corrections may be
necessary due to small perturbations in the orbit. The use of cyclers
was considered in 1969 by Walter M. Hollister, who examined the case
of an Earth-Venus cycler. Hollister did not have any particular mission
in mind, but posited their use for both regular communication between
two planets, and for multi-planet flyby missions. 2a48a3170a The LCA
method is based on ISO 14040 (2006) and ISO 14044 (2006) standards.
Widely recognized procedures for conducting LCAs are included in the
ISO 14000 series of environmental management standards of the
International Organization for Standardization (ISO), in... 2a48a3170a

Nitrate An example of an insoluble (inorganic) nitrate is bismuth
oxynitrate. 2018 (8): 58-59. doi:10. Salts containing this ion are called
nitrates. transformation pathways of nitrogen species and functional
genes expression by targeted players involved in nitrogen cycle&quot;.
Almost all inorganic nitrates are soluble in water. 21820/23987073
Nitrate is a polyatomic ion with the chemical formula NO3-. Impact.
Nitrates are common components of fertilizers and explosives
2a48a3170a

Carbon's widespread... 2a48a3170a Nuclear fusion powers a star for
most of its existence. Initially the energy is generated by the fusion of
hydrogen atoms at the core of the main-sequence star. Later, as the
preponderance of atoms at the core becomes helium, stars like the Sun
begin to fuse hydrogen along a spherical shell surrounding the core.
This process causes the star to gradually grow in size, passing through
the subgiant stage until it reaches the red-giant phase. Stars with at
least half the mass of the Sun can also begin to generate energy
through the fusion of helium at their core, whereas more-massive...
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2a48a3170a

Stellar evolution The table shows the lifetimes of stars as a function of
their masses. Over the course of millions of years, these protostars
settle down into a state of equilibrium, becoming what is known as a
main-sequence star. Depending on the mass of the star, its lifetime can
range from a few million years for the most massive to trillions of years
for the least massive, which is considerably longer than the current age
of the universe. stars of slightly over 1 M[] (2. All stars are formed from
collapsing clouds of gas and dust, often called nebulae or molecular
clouds. 0x1030 kg), the carbon-nitrogen-oxygen fusion reaction (CNO
cycle) contributes a large portion of the energy generation Stellar
evolution is the process by which a star changes over the course of
time 2a48a3170a

== Earth-Mars cyclers == 2a48a3170a
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