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Company background

A safe, 
sustainable 
world
for future 
generations

TSS, a US based technology startup, has developed a novel and cost-effective approach to the storage of 

thermal energy. It is a latent heat storage technology which operates at a high temperature and has a very high 

energy and power density. The merits of the technology are its simplicity, its compactness, and its ability to 

drive high-efficiency heat conversion engines. When operated in the latent heat mode, it can provide a constant 

temperature power source for a heat engine, such as a turbine. Operation in a combined latent and sensible heat 

mode doubles the stored energy density. The source of heat can be waste heat from industrial processes, nuclear 

heat or any other form of high temperature thermal energy. 

One application, which we have named “Helia”, of our proprietary technology is to collect, concentrate, and store 

solar energy. The stored energy provides a constant source of power during periods of non-sunlight, which solves 

the problem of intermittency.

Concentrated Solar Power

CSP concentrates energy from the sun’s rays, which the Helia system collects as heat that can be used to make 

steam for a variety of applications, including electricity (whereas output of a PV panel is only electricity).

With CSP, the method of “collecting” the sun’s heat is through various types of reflectors or mirrors. They come in 

different sizes and shapes but share a common principle: they all concentrate the sun’s rays into a focal point, and 

then the immense heat generated there is either ‘transported’ somewhere else or used right on the spot, typically 

to heat a fluid which is used to drive some type of engine or is used ‘as is’ (in the case of hot water production).

CSP works best in those parts of the world where the Direct Normal Irradiance (DNI) of the sun is sufficiently high 

- a combination of geographical location and atmospheric conditions, check www.solargis.info for your region.



Energy storage

“Why it’s hard to save energy for a rainy day? Here’s the problem: Storing energy turns out to be surprisingly hard 

and expensive. This is one of the reasons why we need new inventions that improve our ability to store energy 

cheaply and efficiently. Getting them will make it easier for solar and wind to be a big part of our zero-carbon 

future.” - Bill Gates, February 22, 2016 

Practical energy storage, which TSS has effectively  achieved, offers significant advantages including:

• Reduced intermittency

• Reduced dependence on backup (fossil fuel) energy source

• Increased operational stability

• Improved asset utilization (return on capital)

• “Peak-shaving” ability (time-shifted operation)

• Reduced generation cost

Our technology and what makes it different

TSS’s core technology is a proprietary compact high temperature thermal storage system (TSD) first developed 

to form the heart of a deployable tankless solar hot water system for use at US Army forward operating bases 

(FOBs). This system employs a two-axis tracking concentrating solar collector that supplies solar energy to the 

TSD, located at the focal point of the collector. The TSD stores energy as a combination of sensible and latent 

heat over a range of approximately 200 to 600° C in a proprietary Phase Change Material (PCM). The TSD a novel 

and inexpensive passive thermal storage device that has a high power density and a high energy density, and very 

different from any other heat storage methods:

• Cost-effective and unique

• Compact and requires no pumping of molten materials

• No moving parts

• Insensitive to ambient temperature

• Scalable from residential to utility-sized systems

• Highest energy storage density (kW-hrs per cubic meter) of any existing approach

• Ideal for use with solar and other heat-based power systems

• Constant source of power when used in conjunction with solar concentrators

• Non expendable (lifetime >10yrs)

• No consumables

• Green and sustainable

Habitat systems

TSS has developed a deployable solar power system, based on the thermal storage device described above, for 

use at FOBs and other remote off-grid locations. This system is the basis for a family of modular products, the 

TSS Habitat Systems, that can provide all of the energy needs for remote sites. The key concept behind the TSS 

Habitat System is the use of modular standard energy collection and storage units that can produce hot water as 

well as power heaters, chillers for air conditioning, water purification / distillation units, and electrical generators, 



thus providing the essential components to support 

and sustain life in remote locations.

The power supply unit consists of a two-axis sun-

tracking solar collector and an integrated thermal 

energy storage device. The collector is a 18 m2 

rectangular aperture, off-axis parabola with field-

replaceable ABS mirror panels. The design emphasizes 

easy field maintenance and portability. The units 

function independently, which increases deployment 

flexibility.

Each power supply unit is capable of collecting a 

net 73 kW hr of solar thermal energy per day and 

storing 43 kW hr per day given 10 hours of sunshine. 

HVAC

This configuration can supply an average of 3 kW of thermal power throughout a 24-hour period and can 

accommodate higher power demands as needed. The units themselves are self-powered, so an external electrical 

power supply to run the tracking motors, pumps, and controls is not needed.

By incorporating energy storage directly into the unit, a continuous supply of energy is assured day and night, so 

long as the sun can replenish the energy consumed. The units can deliver energy in the form of steam, which can 

then be used to heat water, provide HVAC power, or serve other uses. The thermal energy can also be converted 

to electrical power.

Essentially the same components can work together in a modular fashion to provide the total energy needs for a 

remote operation. We may be able to produce as much as 4,000l of water/day from a single system. Up to nine 

systems and their associated equipment will pack into a single 20 ft shipping container and transported to any 

place where fossil fuel delivery is problematic or expensive.
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Habitat system: solar hot water for remote sites

Thermal Storage Systems has developed a deployable solar hot water system, initially for the US Army’s forward 

operating bases (FOBs). It provides instant (tankless) hot water at any time of the day or night through the use of 

the proprietary compact high temperature thermal storage device (TSD).

Key features

• Stores energy, not hot water – no supplementary hot 

water storage tanks required

• Provides hot water day and night

• Utilizes concentrated sunlight collected by a sun-

tracking reflector

• Small ground footprint compared to conventional 

solar hot water systems

• Packed and deployed without lifting devices

Applications

The TSS unit stores thermal energy in a high-temperature phase change material and produces hot water on 

demand, thus eliminating the need for large insulated hot water storage tanks. In a remote camp such as an 

FOB, this hot water can be used to service the showers, kitchen, laundry, and latrines. Should a medical facility 

be included, the hot water requirements of course increase as well as introduce a need for steam to  power 

sterilization equipment. Meeting this requirement with photovoltaic or wind power is impractical.

Easy deployed where needed

Although designed to US Army specifications, the features of this system make it ideal for use in remote and off-

grid locations where hot water is needed. Potential deployments include emergency use, disaster relief, refugee 

camps, mining camps, etc. and any place where fossil fuel delivery is problematic or expensive.

The modularity of the system reduces the logistical supply burden by emphasizing commonality among the power 

supply units. Furthermore, the system can be set up by four people in a few hours without special lifting devices 

and is designed to ship in standard sized shipping containers (nine units fit in a 20ft long shipping container).



Design specifications

Thermal performance*

Daily thermal output kBTU (MJ) 250 (264)

Maximum heat flow rate kBTU/hr (kW) 100 (29.3)

Energy Storage Capacity kBTU (MJ) 146 (154)

Water delivery

Daily hot water delivered gal (l) 600 (2300)

Equivalent hot water storage
Assuming 50oF (28oC) temperature rise

gal (l) 350 (1320) 

Maximum hot water flow rate gal/hr (l/hr) 200 (757)

Maximum water temperature oF (oC) 180 (82)

Physical

Footprint ft (m) 15 (4.6)

Maximum height ft (m) 15 (4.6)

Weight lbs (kg) 3500 (1600)

Unobscured aperture ft2 (m2) 133 (12.3)

Setup  

Set time hrs 4

Required personnel for setup 4

Maximum component weight lbs (kg) 147 (67)

Operating limits

Max operating wind speed mph (m/s) 30 (13)

Max survivable wind speed mph (m/s) 30 (13)

Ancillary required equipment 

Cold water source User supplied

Electrical power None

Tools None

Maintenance

Mirror cleaning On condition

Water intake filter cleaning Weekly

Lubrication  Yearly 

* One kBTU is 1000 BTU, or 1/3 kW-hrs of energy. Estimates based on insolation of  1kW/M2 and 10 hours of sunlight/day 

15 ft (4.6m)

15 ft (4.6m)

15 ft (4.6m)


