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Ç To contribute in target of GOI , RGPV start a R&D

project on a path breaking and innovative solar thermal
technology with the collaboration with Tokyo institute of
technology Japan .

Ç This Technology is known as Cross linear CSP (CL-CSP).

Ç This technology is amalgamation of two exiting solar
thermal technology ie. Linear Fresnel and solar Tower .

Ç CL-CSP has virtues of both conventional Linear Fresnel
and Tower technologies .

INTRODUCTION



ÇIn this innovative and breakthrough CL-CSP technology
temperature of 600 degree c will be achieved by
concentrating solar to the receiver .

ÇThe Heliostat use in this new technology is gyro type
with E-W and N-S tracking facility, which is first time
manufacture in world wide .

ÇThe power consumption for operational of this tracking
mechanism is very less .

INTRODUCTION



ÇThis Technology may be substitution of coal for existing
Thermal Power Plants during the day Time .

ÇAs the Thermal to Thermal Conversation efficiency is
80 % .

ÇThis can also replace Fossil Fuels in Factories/industries
and use for Hybrid Technology for CSP Plants .

INTRODUCTION



Industry Academic Interactive:

Á To improve the quality of Tech Edu. on adequately to meet the needs 
of the industry & Society.

Á To promote entrepreneurship in Tech. institution.

Á To offer R & D, consultancy & testing services to solve industrial 
problems.

Á To involve the working professionals in teaching & management of 
institutions

Á CL-CSP -30 kW Project model is a endeavor & one of its kind attempt 
to bring academia & corporate fraternity on a single platform.



Rajiv Gandhi Proudyogiki 
Vishwavidyalaya, Bhopal.
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Broad Objective

Technology Demonstration of 

Cross Linear ςConcentrated Solar Power 

in Indian conditions through a 30 kW-t Test Unit at RGPV, Bhopal

Specific Objectives

}DemonstrateHighTemperature(>=6000C)attainmentof CL-CSP

}OptimizeSimulationTechnologyof CL-CSP

}Utilizeto develop1 MW-e TestPlantandCommercialPlantof 20MW size

}StrengthenIndian-Japanesetechnicalcollaboration

}AnIndustryςAcademiajoint ventureproject in true sense





Inventedby Prof. Tamauraat TokyoInstitute of Technology

Highertemperature around 600-700 degreeC by applying
linearfocussingmethod

Developmentof optical designof CLsystemand feasibility
study for 20 MW pilot plant of the CLsystemhas been
completed

Solarbeamenergycollectedby CLis higherby nearly20%
ascomparedto LinearFresnel.



Linear Fresnel (LF) system

Central tower system

Cross Linear (CL) system

Low construction cost

High concentration 
(High efficiency)

Hybridization



CrossLinear Tower,Trough,LinearFresnel

Temperature 300-800 deg C

Tower: 1000degC

Trough: 350degC

LinearFresnel: 450degC

Concentration 100-1000
Tower: 300-1000

Trough,LinearF<100

ThermalFluid
Liquid: Water, Oil

Gas: Air, Steam, CO2

Tower: Stem,Molten Salt

Trough: Oil,Steam,Molten Salt

LinearFresnel: Steam

CLHeliostat
Axis: 1.01

Control precision: Moderate or Low

Tower: 2.0/high precision

Trough,LinearF: 1.0/middle precision

CLReceiver Cavity, CPC , Pipes

Tower: cavity

Trough: vacuumpipe

LinearFresnel: pipes,CPC,cavity











üIt has virtues of both conventional Linear Fresnel and Tower 
technologies. 
üIt can provide very high temperatures (above 600 deg C),     

not possible with conventional methods.
üIt is very cost effective and can easily be scaled up.
üIt could prove to be an economical method of power 

generation.
üIt can be employed as a substitutive of coal.

Features:



üIt has higher optical efficiency (than Trough and Linear 
Fresnel) and thermal efficiency
üTrough and Linear Fresnel are one axial optical controlled, 

while CL is two axial optical controlled.
üCL can adjust mirror direction for higher concentration of 

sunlight with low cost and lesser optical loss
üTower can provide high temperature with two axial optical 

control, but very costly. Also, the distance between receiver      
and mirror is huge which results in increased optical loss.

Features:



üCL, owing to high thermal efficiency, can help in establishing 
cost effective  thermal storage system
üIt is adaptable for high temperature requirement from 

steam turbine generators in case of hybrid power.
üNot only do these technologies help reduce global carbon 

emissions, but they also add some much-needed flexibility      
to the energy resource mix by decreasing our dependence  
on limited reserves and overseas sources of fossil fuels.

Features:



Prof.(Dr.) Mukesh Pandey,RGPV Bhopal, 
INDIA

22



12
3

4



A heliostat (from helios, the Greek 
word for sun, and stat, as in 
stationary) is a device that includes a 
mirror, usually a plane mirror, which 
turns so as to keep reflecting sunlight 
toward a predetermined target, 
compensating for the sun's apparent 
motions in the sky.

The target may be a physical object, 
distant from the heliostat, or a 
direction in space. 



Heliostat Type : Gyro Type

Max Weight : 70 Kg

Per Heliostat Consumption : (1/60) Unit

Tracking System : Dual Axis
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üEasily Move in two Direction

üHeight : Less then 1 meter

üMaterial : Cast Iron

Direction 1
EW

Direction 2
NS

Center of 
Rotation



Quantity Per Heliostat : 2 Nos.

Voltage Required : 24 V

Max Load : 90 kg

Current Type : DC
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Focus  On Receiver 



Receiver  
& 

Heliostat 
at Site

CL-CSP - RECEIVER



CL-CSP  Project - Monitoring





Air Compressor

Heat Exchanger 

Air Drum

Economizer

Steam Generator

Steam Preheater

Airpreheater

Air Exchanger

Air Electrical Heater

All control and Instrumentation work

Air  Receiver



FIVE VITAL CONNECT OF THIS 
PROJECT



FIVE VITAL CONNECT OF THIS PROJECT

1. Connect to Knowledge Network



FIVE VITAL CONNECT OF THIS PROJECT

2. Connect to the Industries



3. Connect to the Society

FIVE VITAL CONNECT OF THIS PROJECT



4. Connect to National and Global Professional 
Societies

FIVE VITAL CONNECT OF THIS PROJECT



FIVE VITAL CONNECT OF THIS PROJECT

5. Connect to Local and Global Systems of Tech 
Education





ÅApplication of steam: - for this VAM RAC 
project has been submitted to MNRE.

ÅHybridization with existing coal and gas fired 
power plant.

ÅReplacement of coal and diesel from low & 
medium range temp. required industry.

ÅCollection and analysis of data to reach this 
technology upto matured and commercial 
technology.



item(Solar Field) figures(Design Point)

Mirror reflectivity 0.9 concentrated power/m2 mirror 0.293-0.459Wt

Receiver efficiency 0.6-0.8 mirror number/mirror line 15

Receiver spilege 0.05 mirror size 1.5mx1.5m

mirror area/mirror line 33.75m2

concentrated power/

mirror line
9.89-15.5Wt

Shadowing 0.07
concentated power/

 4 mirror line
39.56-62.0kWt

Plant parts shadowing 0.05 heat loss in heat transmission 16.70%

Blocking 0.05
recovered heat/

cell (4 mirror line)
33-52kWt

Total efficiency 0.366-0.574

DNI(kW/m2) 0.8

cosine effect 0.85-0.95

30/52x60=34 (35-55)

Optimizing heliostat number

= 30kW/higher recovered

heat(52kWt)







Target 
    (air temp)

    (Power)
30kWt

(pilot plant of R&D
 for CL-CSP scaled up)

500kWe (CSP
plant)

1MWe(4MWt)
(CSP Plant)

    (Plant size/cell) 1 1x(8x19) 2x(8x19)
    (Plant size/m x m) 15mx35m 420mx170m 420mx348m
    (Receiver Lenght)
      Non up/down

15m 170m 170m

    (Receiver Line number) 1 8 16
    (Heliostat number) <55 <7,600 <15,200
    (Receiver height)
    (Stone storage number) 0 1 1
Test (30kW pilot plant) for
optimzing the following
items
     heliostat number 40
     receiver height 10m
Test (30kW pilot plant) for
receiver lengthning

170m(Non up/down)

Design point of 30kW pilot
plant
    power 30kW
    heliostat number 60
    receiver length 15m
    receiver height 15m



Lengthen Receiver pipe (Linear merit)

2MWe solar field (daytime =pow generation 8:00-16:00 8h)

1MWe solar field (daytime =pow generation +store; night time =pow generation16:00-

0:00 8h)

(1MWe(day)+0.5MWe(night))

170m 8m

348

m

170m

Receiver pipe

Length=170m

If the inner 

pressure is 

higher by 2 

times

Length=340m

T=room temp

T=600ᴈ

Stone heat 

storage tank



600ᴈ

Room 

tempᴈ

Air in

T=room 

temp

Air out

T=600

ᴈ

Receiver 

Lengthening

Non up/down (receiver 

pipes)

170m



Field Optimization (reduce Rec height)

Receiver height / m
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Receiver
input

Shadowing
loss

Blocking
loss

Total concentrated 
heat



Variation (for Optimized field) of distance from Receiver at the position of HelNo=3/4 to the

heliostat, focal length, and arc tangent for receiver height with the heliostat position number.

HelNo=3/4 stands for that the receiver position is just middle between the heliostat number

of 3 and 4.



Variation (for Designpoint) of distancefrom Receiverat the position of HelNo=3/ 4 to the heliostat, focal

length,andarc tangent for receiverheight ( i˃n eq.1) with the heliostat position number. HelNo=3/ 4 stands

for that the receiverposition is just middle betweenheliostat numberof 3 and4.



Relationships of the arc tangent and the normalized heliostat number between the reduced 

case of Table 2.2-22 (HelNo=3/4) (Curve with red circle; heliostat number=10) and the design 

point of Table 2.2-32 (HelNo=3/4) (Curve with blue circle; heliostat number=15)



Variation (for Optimized field) of distance from Receiver at the position of HelNo=2/3 to the 

heliostat, focal length, and arc tangent for receiver height (i˃n eq.1) with the heliostat position 

number HelNo=2/3 stands for that the receiver position is just middle between heliostat 

number of 2and 3. 



Relationships of the arc tangent and the normalized heliostat number between the reduced 

case of Table 2.2-32 (HelNo=2/3) (Curve with red circle; heliostat number=10) and the design 

point of Table 2.2-32 (HelNo=3/4) (Curve with blue circle; heliostat number=15)



The cosine factor calculated for the reduced case of the heliostat field reduced by 2/3 in the 

mirror line length, and lowered by 5m of the receiver height from 15m to 10m along with the 

receiver position shift at HelNo=2/3 under satisfying eq.1 of CL-CSP principle.


