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LABORATORY DTESTING

Objectives

1. Evaluate the flow characteristics of the material between heat exchanger plates and
determine the optimum plate spacing.

2. Determine the most effective type of discharge device to create product mass flow and
regulate product flowrate.

3. Determine the thermal conductivity of a bulk sample of the material.

The laboratory evaluation of the material also provides data on the material characteristics so that
the in-plant test program can be finalized.

Flowability Evaluation

Flowability tests are carried out in the Solex Thermal Science Inc. laboratory in Calgary on a
representative bulk sample of the material. The material is maintained at ambient temperatures
throughout the testing.

The test unit used to evaluate material flowability is a vertical bin equipped with three heat
exchanger plates of the same construction as the full size equipment. The walls of the bin are
Plexiglass to observe flow patterns. The plate spacing is adjustable.

The flowability of the material is evaluated for different plate spacing. Flow patterns are observed to
check for the following:

I Mass flow without the formation of stable or semi-stable arches between the plates
I Extent to which material fines build up in the dimples or on the surface of the plates.
The selection of the discharge device for a particular material is based on the following criteria:
I Ability to create mass flow
I Control of flowrate within the desired range (maximum capacity/turndowm)

I Control of materials that tend to bridge, arch or flood.

Thermal Conductivity Testing

The thermal conductivity is determined by measuring the rate of heat dissipation through a sample
of the bulk material. The material is placed around a thermal or thermistor probe which acts as a
combined heat source and temperature monitoring device. For a constant heat input, temperature at
the probe is measured against time. The thermal conductivity is estimated from the regression
parameters of the plot.

To evaluate thermal performance, the test unit is operated at a constant feed rate. Temperature and
flow measurements are recorded at regular intervals, and the test is continued until steady state
conditions are established (typically 30 to 60 minutes).

Samples

It is important that the sample collected from site is fully representative of the mass of material from
which it is taken. It is preferable that the sample be taken from a moving stream. This can be done
by diverting the whole stream for a series of short intervals of time over the period of flow of a
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complete batch. Sampling from a static batch should be regarded as a poor alternative to a moving
stream. A number of samples should be taken from different regions within the batch of material and
mixed to form the gross sample. Material should not be taken anywhere near a free surface. For
accuracy in testing, it is preferable that samples be sealed inside a strong plastic container to retain
the characterisitics of the material.

We require three five gallon (20 litre) sealed containers of each material tested be sent to:

SOLEX THERMAL SCIENCE INC.
3122 114th Avenue S.E.

Calgary, Alberta, Canada T2Z 3V6
Attention: Todd Moroz

Phone: (403) 254-3500
Fax: (403) 254-3501
E-mail: info@solexthermal.com

Health and Safety Information

To enable Solex Thermal Science Inc. to comply with Canadian Federal and Provincial regulations
regarding the handling and control of hazardous substances, we require two (2) copies of the
Material Safety Data Sheet (MSDS) on any sample containing hazardous substances as described
in OHSA and WHIMIS regulations. One copy should be sent by fax to Solex Thermal Science Inc.
prior to shipping the sample, and the second copy should be attached to the outside of the shipping
container. If the sample has been determined to be non-hazardous to the environment and poses
no health risks to workers, a written statement in that regard is necessary. This statement must be
forwarded to us in the same manner stated above for the MSDS’s.

Testing cannot begin until a MSDS or non-hazardous statement has been received. We will
not accept any materials with any of the following classifications:

WHIMIS Class D.1 (materials causing immediate and serious toxic effects)
WHIMIS Class D.3 (biohazardous infectious material)
WHIMIS Class F (dangerously reactive material)

NFPA rating of 2 or highter in health, flammability, or reactivity category

Test Fees

For each material tested, there will be a test fee of US $1,000 plus any costs associated with
shipping, which will be invoiced upon completion of the test report. The test fee is applied to cover
the cost of handling and disposal of the samples. Please advise us of the disposal arrangements we
are to follow for the material samples. If disposal arrangements are not provided, we will return all
samples to you.
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