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DESIGN The redundancy of energy storage system is required also to ensure an adequate survivability in the

case of failure in case on an energy storage subsystem.
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The design (sizing) of energy storage system starts with an analysis of the HAWE system power profile (see

e.g. Refs. [18], [19]) aimed at finding the required energy storage system capacity. The sizing study is first

performed for a hypothetical 250 kW peak power HAWE system, in order to develop a unified energy storage

system sizing technique based ...

In this paper, a conceptual design method focusing on the thermal and power characteristics of an energy

system for stratospheric airships is proposed. The effect of thermal behavior of solar ...

A preliminary design technique for high-altitude airships is introduced initially, customized to some features

typical to missile-assisted deployment, but with the potential for broader applications. ... An evaluation model

for stratospheric airship energy storage system selection is developed, which provides a new method for

quantitative ...

High altitude platform systems (HAPS) Unlike satellites, high altitude systems are aircraft that fly or float in

the stratosphere, typically at altitudes of around 20km. They could be high-altitude free-floating balloons,

airships, or powered fixed-wing aircraft that use either solar power or an on-board energy source. All systems

are

DOI: 10.1016/j.apenergy.2023.121601 Corpus ID: 260669286; A high altitude prosumer energy cooperation

framework considering composite energy storage sharing and electric-oxygen-hydrogen flexible supply

1 m wingspan. Understanding energy harvesting requires a realistic energy model for HAPs. Early studies

[8,15] on electrical systems and components at high altitude, considering the most significant energy
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consuming subsystems, suggest that solar cells at high altitude can potentially harvest enough energy to

support an aircraft.

With the ever-increasing penetration rate of distributed renewable energy in the smart grid, the role of

consumers is shifted to prosumers, and shared energy storage can be a potential measure to improve the

operating income of prosumers.Nevertheless, the energy cooperation strategies of high-altitude prosumers

(HAPs) are rarely studied. This study ...

Preliminary design trades are presented for liquid hydrogen fuel systems for remotely-operated, highaltitude

aircraft that accommodate three different propulsion options: internal combustion engines, and electric motors

powered by either polymer electrolyte membrane fuel cells or solid oxide fuel cells. Mission goal is sustained

cruise at 60,000 ft altitude, with ...

A High Altitude Platform Station (HAPS) is a network node that operates in the stratosphere at an of altitude

around 20 km and is instrumental for providing communication services.

High-altitude long endurance (HALE) aircraft such as solar-powered stratospheric airships and unmanned

aerial vehicles (UAV) have been the focus area for years, and aircraft weight reduction is always one of the

most important issues. 1 Generally speaking, airship weight is composed of structure, propulsion, systems, and

furnishings that are common ...

At the same time, in the high altitude environmental factors in high latitude area, new energy output of the

uncertain factors, the heat storage system structure, load characteristics under many conditions, such as

thermal storage system change in new energy output and load fluctuation scenario with accurate and effective

real-time dynamic response ability of ...

upper, sun-oriented parts of the airship skin gather energy at daytime to power a high-efficiency electric

engine, which drives a large propeller, and feed energy into a storage and conversion system, from which it is

drawn for nighttime propulsion and operation of the vehicle." The semi-rigid design of the ESA / Lindstrand

HALE airship is shown

High altitude airships possess tremendous potential for long-endurance spot hovering platforms for both

commercial and strategic applications. The energy system, which is mainly made up of solar array and

regenerative fuel cell, is the key component of a high altitude airship. The thermal effect is a major factor that

affects the performance of the energy system ...

Corpus ID: 107047783; Hydrogen Fuel System Design Trades for High-Altitude Long-Endurance Remotely-

Operated Aircraft @inproceedings{Millis2009HydrogenFS, title={Hydrogen Fuel System Design Trades for
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Design of solar high altitude long endurance aircraft for multi payload &  operations . &#215; ... An energy

storage system, based on dedicated electrolysis and fuel cells (solid polymer type), gives an energy density of

400-600 Wh/kg. Present day, fuel cell system efficiency is about 55% and its production cost is of a few

hundred thousand euro ...

This paper focuses on the design of a suitable control strategy for a HAWE system ground station power-plant

equipped with an ultracapacitor energy storage system, aimed at coordinating the ...

Battery venting is a critical safety feature in batteries that prevents the build-up of pressure and gas. Different

types of batteries, like lead-acid and lithium-ion, have unique venting designs and requirements. Venting is

essential in managing the release of gases during operation, preventing battery damage, and ensuring safety.

Factors including battery type, operational conditions ...

The study identifies ultracapacitor-based energy storage systems as the most viable for self-standing HAWE

energy storage solutions, excelling in terms of running costs, acquisition costs, availability, efficiency,

bulkiness and durability (i.e. system longevity) at low-to-mid altitude ranges of the ABM (i.e. when a

relatively large number of charging/discharging cycles is needed).

Firstly, a regenerative energy system is one of the key elements applied in airships to generate needed power

[3].Solar energy is regarded as an ideal power source for high altitude airships, and the photovoltaic (PV)

array laying on the airship surface is a practical means to convert solar energy into electricity for the

propulsion system and avionics.

Hybrid Solid Oxide Fuel Cell/Gas Turbine System Design for High Altitude Long Endurance Aerospace

Missions NASA/TM--2006-214328 May 2006 ... solar energy and an energy storage system (involving either

rechargeable batteries or regenerative fuel cells) with a flying wing platform (for example, AeroVironment''s

Helios aircraft, ...

This paper describes the performance analysis and design of a solar-powered airplane for long-endurance,

unmanned, high-altitude cruise flight utilizing electric propulsion and solar energy collection/storage devices.

For a fixed calendar date and geocentric latitude, the daily energy balance, airplane sizing, and airplane

aerodynamics relations combine to determine airplane ...

of SNR (i.e., Eb/No). Electric Power System is explained in next section. IV.P. OWER . S. YSTEM. The

electric power system is divided into four main steps as shown in Figure 4. Figure. 4. Electric Power System

[7] The main focus of this paper is the selection of power source and energy storage devices. The selection of

power

payload power of 1 kW is assumed. A service ceiling of 65,000 ft (19.8 km) is used in the design to provide
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adequate altitude performance at 60,000 ft (18.3 km) in off-nominal conditions. A key performance parameter

affecting design optimizations is to increase duration at high altitude toward the 14-day goal.

Design and analysis of liquid hydrogen storage tank for high-altitude long-endurance remotely-operated

aircraft. ... in the military field is highlighted. Hydrogen contains 2.8 times more energy than kerosene for the

same weight [1 ... Hydrogen fuel system design trade for high-altitude long-endurance remotely-operated

aircraft (2009) NASA/TM-2009.
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