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• Conforms to ISO, DIN and ASTM International Standards

• Ideal for low volume applications up to 1 sample per hour with one vessel. Max. 8 CV samples per 
day

• 10 minutes per determination producing a fast result

• No Water required

• INEXPENSIVE, Breaks all price/performance norms due to mass production

• No operator attention required during analysis, the  LCD display prompts the operator and displays 
faults and progress

• Uses the proven (mass produced) CAL2K “SMART VESSEL”

• Small and compact

• Uses standard PC keyboard (PS2)

• Result retrieval connected to a PC, using the supplied WINDOWS XP software

• Factory calibrated, but can be calibrated in the field

• Stores 1024 results and other variables

• Sample identification is settable and self-incrementing

• Vessel temperatures can “stream” to a PC for user spreadsheet analysis

• Factory setup for standard operation, however some values can be changed via the keyboard to 
suit specific applications

• Default setup, which can be invoked from the keyboard

• Can use multiple vessels

• Can use “SPIKING” for hard to combust samples

• Can connect directly to a balance for MASS entry, or the mass can be entered via the keyboard

• Built in user diagnostic, which is ideal for first hand diagnostic

• Vessels are pre-programmed for 5000 determination cycles before inspection

• Factory guaranteed for 3 years

• External power supply for 9 Volts, 100mA is supplied

• Works in BTU/lb, CALORIES/g, or MJ/Kg

• 4 pre-programmed languages

TRADITIONAL 
APPLICATIONS

The traditional applications are described by ISO, DIN and ASTM International standards and refer 
to combustible energy conversions into heat.

FOSSIL FUELS
Producers and users of solid combustible fuels like COAL and OIL use the instrument for 
quality assurance and exploration. The unit has excellent repeatability and accuracy in 
accordance with ISO, DIN and ASTM Standards.

PROPELLANTS
Here the instrument is used as a quality assurance tool. The vessel is not charged at all, 
or charged with an inert gas. A small sample is burned and the energy is displayed.

SAFTEY APPLICATIONS
These applications are mainly concerned with the energy of a substance when burned in a 
domestic or industrial fire. Seat material in cars, paint on furnishings, plastic used in airliners, 
floor covers, etc. Obviously the flashpoint and gas emission are important, but the energy of the 
substance as well.

HEAT-IGNITABLE EXPLOSIVES (ARMAMENTS)
The development and secrecy in the industry prevents us from publishing details. But if the 
substance can be ignited by heat, then the ECO can measure it. Typical applications are igniter 
caps and charges. The ECO vessel is at present used for quality control. The speed of combustion 
is not measured.

SYSTEM FEATURES



TRADITIONAL APPLICATIONS

VOLATILE FUEL & OILS
With the price of crude oil escalating as it is at present, the energy or calorific value of fuels is 
becoming more and more critical. The calorific value of fuel determines the amount of energy 
contained in it - this means that a fuel of high calorific value will give more energy and thus more 
propulsion to the vehicle than the fuel of lower calorific value. All liquid fuels can be analyzed in an 
ECO unit. The determination is performed in accordance with ASTM D240-02 and D4809-00 
standards. 

NON-TRADITIONAL APPLICATIONS

The digestive calories of vegetable oils are nearly the same as combustible energy. 
Therefore the instrument is ideally suited for incoming control of raw products during oil 
production. Consequently, any food production, which uses oil in the process, can use 
the calorimeter to measure the oil content of the final product. Since we are all 
concerned with the daily intake of calories, the instrument is used to control the use of 
oil during production of potato chips, canned beef and fish. 

The instrument can produce a result in 10 minutes. However, a “cool down/wait” period is required 
before the start of the next determination. No operator intervention is required during the 
determination. After the result is displayed the vessel must be vented “cool down” and cleaned ready 
for the next determination. The ECO uses the existing CAL2k vessel technology with enhanced 
temperature compensation. 

SPEED OF DETERMINATION

SCIENTIFIC RESEARCH
These applications are endless. Most refer to methods related to combustible 
energy. However, the rising cost of traditional energy has resulted in more 
research. A shroud of mystery surrounds the un-conventional energy research, 
but we have heard of measuring the energy absorption of leaves during 
sunshine, measuring the energy contained in production of by-products, and 
measuring the energy in vegetable oils. The ECO measures disposable waste in 
accordance with ASTM D5468-02 Standard.

These are applications which are not referred to in any standard publication. The 
instrument produces repeatable and accurate results with non-conventional samples. 
Take for instance baked cookies: The instrument establishes the amount of sugar in 
the final product.

The result of a cookie analysis is not printable, but a comparison with a previously taken sample can 
show a deviation, and an established relationship yields digestible calories. The results are fast and 
reliable. Obviously dry materials are favored, but wet materials can be dried before burning.

ANIMAL FEED PRODUCTION
It is obvious that digestible energy is not equivalent to combustible energy. However, the ECO can be 
used in a comparative fashion in quality control in animal feed production and optimization of feed 
consumption. The instrument is used in animal and dairy research, Department of Agriculture, 
Universities  and private industry.

The aims are to improve the nutritional value of the feed, or optimize the nutritional absorption by 
animals. The ECO has proved to be a fast and reliable tool in comparison to wet digestive methods.

PRODUCTION AND USE OF EDIBLE OILS



Digital Data Systems (DDS) has more than 30 years experience 
in calorimetry.  

In 1972, DDS produced their first calorimeter, the AMPC 
(Automatic Micro Processor Calorimeter).  The AMPC was a dual 
water isothermal unit controlled by a microprocessor. 

In 1980 work began on a new revolutionary design of vessel, 
namely the DRY vessel or CP510, which meant that there was 
no surrounding water jacket.  A copper sleeve pressed over the 
vessel replaced the water jacket and the temperature sensors 
were placed inside the vessel resulting in the heat transfer 
being extremely fast.  Determination time was significantly 
reduced, increasing the unit efficiency by 4 times. With the 
processing power of the microprocessors available at the time, 
the CP500 Calorimeter was born.  The striking “buttercup 
yellow” colour gave a splash of brightness to the then drab 
laboratories. 

In 2002 work began on the CAL2k. The tried and tested DRY system was retained 
and only the very latest electronic technology was used, including surface mount 
devices.  The vessel is now an INTELLIGENT or SMART unit with a microprocessor 
and memory built into its base, and the entire system is more compact and has 
enhanced PC capabilities.

In 2005, DDS came to realize the need for a smaller, low sample volume, inexpensive calorimeter 
system with the same accuracy and reliability of the CAL2k. The ECO was then created as an 
alternative system to the CAL2k. The ECO is suitable for the following markets Universities, 
Research facilities, Brick manufacturers, Animal Feed Industries, Food Quality and Food 
Production. Should you require more information on the system please contact your nearest 
dealer or visit our website: www.cal2k.com
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HISTORY of DDS CALORIMETRY

This is the “combustion” chamber. It is made out of stainless steel, and tested up to a pressure of 
300 atmospheres (4200 psi). A small prepared sample is placed in the crucible and the vessel is 
normally pressurized with oxygen. Alternatively the vessel is pressurized with compressed air, or 
inert gas for special applications. In any event the sample has to ignite and burn to release energy, 
which is measured as a temperature rise. The vessel is “SMART” and has its own processor and 
memory.

THE ECO SYSTEM
THE CALORIMETER

A small, desktop apparatus, in a warm buttercup yellow. It performs the 
temperature analysis of a sample. The operator, balance, vessel and PC 
interface together. It is insulated against ambient temperature changes 
via an “air barrier” and polystyrene. The ambient temperature is 
measured. It “fires” the sample by heating the firing wire inside the 
vessel. 

The ECO has been designed for the low volume market and is most 
suitable for customers running less than 8 CV samples per day.

THE VESSEL

THE FILLING STATION

The Filling Station is designed to fill the vessel with oxygen to 3Mpa. The filling 
rate is controlled so as not to disturb the sample in the crucible. The Filling Station 
is extremely easy to operate and requires minimal adjustments and maintenance.

1980


