
STIRLING ENGINE SOLAR
CONCENTRATOR

THE UNITED STIRLING P40 ENGINE FOR SOLAR

DISH CONCENTRATOR APPLICATION L.G.

Ortegren, Vice President United Stirling, Inc.

Alexandria, Virginia L,,::. Sjostedt, D.Sc.,

Applications Manager United Stirling (Sweden)

Malmo, Sweden ABSTRACT The United Stirling

P40 engine is a key component in a solar

concentrator based energgy conversion system, to 

Keywords: Stirling engine, waste heat recovery,

concentrating solar power, biomass power

generation, low-temperature power generation,

distributed generation ABSTRACT This paper

covers the design, performance optimization, build,

and test of a 25 kW Stirling engine that has

demonstrated > 60% of the Carnot limit for thermal

to electrical conversion

ci???cally, we discuss a system based on

nonimaging solar concentrators, integrated with

free-piston Stirling engine devices incorporating

integrated electric generation. We target

concentrator collector operation at moderate

temperatures, in the range of 120?C to 150?C. This

temperature range is consistent with the use of

optical 
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A solar dish concentrator-Stirling engine electric

module, having overall efficiency of 22% for 10

h/day average production, was reported. Audy et al.

[67] reported a solar dynamic ???

Solar concentrators are based on the principle of

concentrating sunlight at a point or along a line to

increase the intensity of solar radiation incident at

that point.  Using a Stirling engine connected to an

electric generator. Sometimes this technique is also

used to power photovoltaic cells. So they are

photovoltaic solar energy 

The steam from the boiling water spins a large

turbine, which drives a generator to produce

electricity. However, a new generation of power

plants use concentrating solar power systems and

the sun as a heat source. The three main types of

concentrating solar power systems are: linear

concentrator, dish/engine, and power tower

systems.
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The Stirling engine consists of a heater from solar

dish concentrator, an expansion chamber, a

regenerator, a cooler fin and a compression

chamber. The fluid used is air. To be able to plotting

P-V diagram can be done the calculation process

using Schmidt's formula [ 14 ].

In a first step, two 8.5 m diameter dish

concentrators, equipped with an improved Stirling

engine, were erected and tested at the Plataforma

Solar de Almer?a (PSA). The EuroDish incorporated

a newly developed concentrator, made up of a

sandwich shell from fibreglass reinforced plastic and

well-proven and further improved single-acting

SOLO 

OverviewComparison between CSP and other

electricity sourcesHistoryCurrent technologyCSP

with thermal energy storageDeployment around the

worldCostEfficiency
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2.1 Solar Stirling Electric Power Generation. Li et al.

[] created a dynamic model for a solar power plant

that allows for temperature variation in the Stirling

engine receiver/absorber.Additionally, the capability

of the fixed-speed dish-Stirling system to provide

frequency control was investigated by varying the

operating temperature of the receiver.

Solar-Dish Stirling Engine (SDSE) is an effective

technique of solar energy extraction for small and

medium-size consumption. SDSE consists of a solar

dish concentrating solar radiation in a Stirling

Engine's receiver set at its focal point, producing

high temperatures in the hot chamber of the engine

and power output.

A solar dish concentrator-Stirling engine electric

module, having overall efficiency of 22% for 10

h/day average production, was reported. Audy et al.

[67] reported a solar dynamic power system using a

Stirling engine for space station applications.

Theoretical models for four different representative

orbit configurations were developed.
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Having a Stirling engine at the focal point of a

parabolic dish decreases the effects of this

efficiency problem by incorporating a solar

concentrator with a fixed focal point. Scheffler

developed a solar concentrator for solar cookers

that are fixed inside the house [3].

A parabolic solar concentrator was developed for a

3 kWel Stirling Engine. Following an extensive

concept study, the structure for prototypes and

(pre-) serial production was worked out in

collaboration with US engineers. Based on FE

analysis as well as measurement data from built

systems and components, analysis of the optical

performance (ray tracing, errors 

Performance Dish Concentrating Solar Power

Contract No. DE-FC36-08GO18032 February 10

2010February 10, 2010  ??? Reduce solar LCOE

through development of 30 kW maintenance-free

multimulti -cylinder free piston Stirling engine

cylinder free piston Stirling engine ??? Provide

prototype engine preliminary design and preliminary

LCOE
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In this form of solar Stirling engine, the displacer is a

special-purpose piston that moves the working gas

between the hot and cold heat plates.  A

mathematical model to develop a Scheffler-type

solar concentrator coupled with a Stirling engine.

Appl. Energy, 101 (2013), pp. 253-260,

10.1016/j.apenergy.2012.05.040. View PDF View

article 

Concentrated solar power (CSP, also known as

concentrating solar power,  (482???1,292 ?F) and

then used by a Stirling engine to generate power.

[44] Parabolic-dish systems provide high

solar-to-electric efficiency (between 31% and 32%),

and their modular nature provides scalability.

A high concentration high-temperature beam down

solar point concentrator is proposed, coupled to

thermal energy storage and a Stirling engine to

deliver fully dispatchable electricity over 24 h. Full

24 h operation at nominal power is permitted during

the month of maximum solar energy collection while

in the month of minimum solar energy collection, the

full power production is ???
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Direct solar-powered Stirling engines may be of

great interest to countries where solar energy is

available in unlimited quantity. To use direct solar

energy, a solar concentrator and absorber must be

integrated with the engine system. 1.1 Configuration

of Stirling Engine There are mainly three

configurations of stirling engine

solar dish Stirling engine. The focus of the study

was the energy. balance of supplement, transfer,

and requirement at hot and cold  The aperture area

for any parabolic solar dish concentrator can.

Figure 1. Schematic of the proposed Stirling engine

system. II. Motivation Stirling engines have found

various applications as energy converters for

highly-concentrated solar thermal plants, coolers

and heat pumps, and other specialized applications

such as space ight. This design di ers
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these mirrors allow the Stirling engine to utilize solar

energy by concentrating it onto the hot heat

exchanger. The Stirling Energy Systems

configuration consists of a 4-95 Stirling engine ???

that is, four cylinders, each containing 95cc of

hydrogen gas ???

6 High-Power Engine Design This paper provides a

strong basis for the design of a higherpower Stirling

engine that could be applied in commercial

utilization in the proposed solar-thermal-electric

system. The goal is to design a Stirling engine with

2???3 kW output power. It is desired to keep the

operating frequency below an audible range.

The three main types of concentrating solar power

systems are: linear concentrator, dish/engine, and

power tower systems. Linear concentrator systems

collect the sun's energy using long rectangular,

curved (U-shaped) mirrors. The mirrors are tilted

toward the sun, focusing sunlight on tubes (or

receivers) that run the length of the mirrors.
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Solar Stirling engines represent a novel approach to

concentrated solar power (CSP) technology,

offering a potentially more efficient and

cost-effective solution to harnessing the sun's

energy.

A Stirling engine is utilized to convert the delivered

heat by the solar collector into mechanical power.

One potential advantage of the Stirling cycle is the

possibility of using air as the ???

Keywords Stirling engine Solar power Experiment

Numerical model 1 Introduction Stirling engines are

referred to as external combustion engines, and

hence, they can  Stirling engines have been used in

concentrating solar power (CSP) systemsthat adopt

mirrors or lenses toconcentrate a large area of solar

energy onto a C.-H. Cheng (& ) H.-S. Yang
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Dish/Stirling Engine Collectors. Another type of

solar concentrator under consideration by utilities for

power production is the Stirling engine system. The

Stirling engine is a type of heat engine that cools

and compresses a gas in one portion of the engine

and expands it in a hotter portion to obtain

mechanical work.

Keywords: Stirling engine, solar concentrator,

thermal receiver, rhombic drive, tracking, PLC

control, storage batteries. download Download free

PDF View PDF chevron_right. Off-feed Axis Solar

Concentrating Collector with a ??-configuration

Stirling Engine. Appu kumar Singh. 2014.

A pilot plant of 10 m diameter may provide heat

around 1000 ?C. Same as the dish, also the

beam-down concentrator may use a Stirling engine

for the production of electricity. This Stirling engine

may be designed with fewer constraints about

weight and dimensions than in a dish. Additionally,

the beam-down concentrator may now include TES.
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? solar concentrators with a Stirling engine. Even

though photovoltaic panels are a great

development, the solar concentrators using a

Stirling engine accomplish a higher conversion e

ciency of solar energy into electricity???29.4% [31].

By comparison, solar collectors that have a

parabolic trough or Fresnel-type system can

achieve a
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