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OptiTrough 300: AN INDIGENOUSLY DESIGNED
GLASS REFLECTOR BASED PARABOLIC TROUGH
CONCENTRATOR

in their respective fields. These
key components, such as curved
glass mirrors, metal absorber tubes,
and tracking drives have a long
and proven history of sustained
performance in the field. This is what
differentiates the OptiTrough 300
and ensures optimal performance
over the entire 20-year life cycle of
the solar thermal system.
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Conserve
Private
Limited (UCPL) is a solar
thermal company focussed
on increasing profitability of
its
customers
by
reducing
conventional fuel consumption
and increasing thermal energy
efficiencies.
The
company
manufactures the OptiTrough 300
and executes turnkey projects
for Industrial customers. They
also provide solar thermal energy
solutions to industries for their
process
heat
requirements,
catering to temperatures up to
350 oC, using a variety of
heating media, such as water,
steam, thermic fluid, or air. Each
solar thermal energy system
is engineered for the specific
requirements of the customer.
UCPL’s
OptiTrough
300
is an indigenously designed
Parabolic Trough Concentrator,
conceptualized and designed by
its
Founder
and
Director,
Mr Siddharth Udas. The OptiTrough
300 is approved by the MNRE for
Capital subsidy.

shaped glass mirrors that move
with the sun, focussing the
Solar Radiation onto a tubular
absorber. The circulating fluid
(water/oil) inside the absorber
gets heated and carries the heat
to the process. Peripherals such
as
pumps,
storage/expansion
tanks, and temperature/pressure
sensors complete the thermal loop.
This entire solar thermal energy
system is automatically controlled
and monitored remotely using
the
Performance
Monitoring
System (PMS).
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The RMS is a combination of
instrumentation, communication
hardware and software, culminating
in graphically represented data,
on-line.
This is critical information (hourly
kcal output, DNI, temperatures at
various points in system, tracking,
system on/off, pump on/off, flowrate, etc.) for the customer, from
the system health and the system
heat output perspective.
Below is a snapshot of the online RMS. Graphical representation
for analysis is also available.

Safety Features
The system has in-built safety
features, such as manual override, auto focus/de-focus controls,
safety valves, tracking limit switches,
high temperature controls, oil level
indicators, stand-by pumps to
ensure safe and efficient working of
the system.

Materials Used
The OptiTrough 300 is built
using the best solar technology
components sourced from leaders

Installation at Zytex Biotech Pvt.
Ltd, Vadodara for Process Heat
UCPL has commissioned a system
comprising four OptiTrough 300
modules with RMS, for their client
M/s Zytex Biotech Pvt. Ltd, Vadodara
for process heat application.
The client requires air at 180oC
for their spray drying process. Prior
to UCPL’s installation, this heat was
generated by heating ambient air
with steam produced by an LDO
fired boiler.
The system has been designed
to cater to 75 per cent of the heat
requirement for this process. The

Understanding the area constraints
for all industries, it has been
designed as a light weight system,
so that it can be installed on RCC
rooftop, metal sheet rooftop, and
the ground as well. Overall weight
distribution of the system is around
40 kg/m².

On-line Remote Monitoring
System (RMS)

Picture 1: The OptiTrough 300
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Of foremost importance to any
client is the ease and minimal
recurring cost of operation.
Keeping this in mind, the system is
designed for complete automated
functioning, with all the requisite
controls in place (pyranometer,
flowmeter, RTDs, pumps, Control
Panel) such that no manual
intervention is required after the
system is commissioned.
The energy consumed for
tracking is as low as 0.1 kWh per
OptiTrough 300 module per day,
keeping the operating cost low
as well.

Picture 2: System installed at M/s Zytex Biotech Pvt. Ltd, Vadodara

Light Weight

Salient features of OptiTrough 300
The OptiTrough 300 is a single
axis tracking, fully automatic,
high efficiency Parabolic Trough
Concentrator. At the heart of the
OptiTrough 300 are parabolic

Solar Tracking

It is critical that the customer
knows the heat output from
the OptiTrough 300 modules
installed.
Hence,
a
Remote
Monitoring System (RMS) has been
incorporated in the solar system.

Figure 1: Snapshot of Remote Monitoring System
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solar thermal heating system is
fully integrated with the existing
air heating process. This is done by
installing a solar air heater before
the existing steam based air heater.
The two air heaters are placed in
series, thus ensuring maximum
utilization of solar thermal energy
for the process. Thermic fluid
circulated through the OptiTrough
300 collectors is heated up to
180°C using solar energy and
flows through the solar air heater,
thereby heating the air required for
the process. The air is effectively
pre-heated
before
entering
the team based air heater, thus
reducing steam consumption for
the process. By integrating the solar
thermal system in this way, closely
with the air heating process, its
operating efficiency is maximized.
The cost of the system to the
client was ~` 27 lakh, supported
with MNRE subsidy of ` 6.48 lakh
and a support of ` 2.0 lakh under
UNDP–GEF project. The payback
of the system is expected to be less
than four years.

Figure 2: Before CST augmentation

Figure 3: After CST augmentation

QUADSUN SOLAR: HIGH EFFICIENCY COMBINED
CONCENTRATED SOLAR HEAT AND POWER SYSTEMS
Prakash Bhalekar1 and Puneet Saini2
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uadSun solar is an innovation
driven company at Gurgaon,
Haryana, which sets new
standards in terms of efficiency and
output in CST Industry. QuadSun
offers the most cost effective solar
heating and combine heat and
power solution. This is enabled by
our unique design and production
methods with that combines space
grade innovation with proven
commercial technologies to deliver
the lower cost of energy. Quadsun is
headed by technocrats with expertise
and experience in solar Field.
Concentrated
Solar
Thermal
Systems have been long used to
provide high temperature solar energy
in the form of heat. These systems
have always fought the challenge
of managing the development of
precise reflectors, accurate tracking
and maintaining competitive costs

and high levels of reliability and
durability. These systems, so far, have
yet to demonstrate viability in the
absence of substantial subsidies.
In addition, several attempts
have been made worldwide to
develop cost-effective concentrator
solutions
that
leverage
the
advantages of high efficiency
multi-junction cells and tracking.
Concentrated power systems have
been split along the dense array
approach—concentrating
light
on a small module by reflectors
and the lens-based concentrator
systems which focus light on
tiny highly efficient cells. While
several systems have demonstrated
performance, not many have proven
to be commercially viable against
the backdrop of rapidly declining
costs of silicon and thin-film
module prices.
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Quadsun offers two products—a
concentrated solar thermal and a
combined heat and power system.
Products
have
the
same
concentrator and the difference is in
the receiver.

The Concentrator
The QuadSun concentrator is an
extremely
precise
glass-based
reflector with an area of 4 m2. The
precise shape and curve of the mirrors
allows us to achieve very high levels
of concentration. This precision
is guaranteed as the production
process checks all the mirrors. The
precise mirrors help achieve 800x
concentrations. This concentration
also requires very precise tracking.
The QuadSun electronic control
unit allows tracking efficiency to
0.01 mrad. This is achieved using
very fine controls on the motors and
sophisticated algorithms that correct
small changes in the installation
that may affect the precision of
the concentrator. Besides the high
accuracy, the Concentrator is
designed around the use of simple
manufacturing processes.

Receiver
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The CST receiver is a very simple
construction that leverages the
high concentration ratio and cavity
design to reduce the conduction
and convectional losses. It uses
highly absorptive coating to absorb
maximum energy coming from
reflectors. System is rated at 3.5 kW
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