








1 Scope

This International Standard specifies a method
which, subject to limitations imposed by the ge-
ometry of the pulverized-coal pipe, is applicable to
muiltipoint sampling of pulverized coal suspended in
air or other gases conveyed in circular pipes be-
tween pulverizer and burners in direct fired coal
systems in power stations. The samples collected
are used for deriving the mass distribution of coal
between the burners and the particle size distri-
bution of the coal, with the object of determining the
performance of a pulverizer.

The method is suitable for sampling from vertical
circular pipes at, or beyond, a specified distance
from a flow disturbance when

— the maximum particle size to be sampled is less
than one-third of the diameter of the sampler tip
aperture, i.e. less than 1,5 mm (to ensure rep-

resentative sampling and to avoid clogging of the
sampler);

— sampling takes place in a circular pipe with an

distributed over a cross-section of a circuiar pipe.
Suitable sampling positions are described. The
sampler is inserted through a dustless connection
into the pulverized fuel pipe. Before and after the
sampling period, the sampling equipment is kept
clean and heated by backblowing of heated air. The
sampling gas velocity is kept constant during the
sampling period. The sampled pulverized fuel is
separated in a high-efficiency cyclone.

3 Sampling

3.1 Sampling equipment

The sampling equipment consists of a sampler and
auxiliary equipment which shall ensure proper tak-
ing, separation and collection of the samples.

3.1.1 Sampler

The sampler (see figure 1) is equipped with four
sampling tips through which sample material can be
simultaneously extracted. The tips are exchange-
able, and if a tip is damaged, it shall be replaced.






Sampler Llength { (see figure 1)

Figure 2 — Sampling network

The sampler is equipped with an adjusting device to
ensure that the sampler head can be correctly pos-
itioned in the pipe axis during sampling. It is also
equipped with extraction pipes that can be adjusted
in length, in accordance with the actual pipe diam-

d) # shall have a receiver for the separated coal
sample, the receiver being just adequate to re-
ceive the maximum expected volume of sampled
coal,






To start sampling, simultaneously start the timer
and switch from backbiowing to suction at the cal-
culated velocity (see 3.3.1). Keep the extraction gas
flow constant during the sampling period by adjust-
ing it.

Sample for 15s in the first position, turn the
handwheel to the next indication mark and continue
sampling for 15 s. Repeat the turning and sampling
until sampling has taken place in the 16 angular
positions.

NOTE S If preferred, sampling may also be performed
by slow continuous rotation of the sampler head, for ex-
ample one complete turn in 240 s.

To stop sampling, switch from suction to backblow-
ing.

Depending on the purpose and as appropriate, du-
plicate samples 1o assess the repeatability may be
taken within close time intervals and unchanged
operating conditions.

If the differential pressure of the Venturi decreases
during sampling, a check for blockage shall be made
by increasing the suction. If the differential pressure
does not increase, a blocked tip is confirmed. Abort
the sampling test and clear the blockage.

3.3.5 Removal of the sampler and sample
Turn the handwheel to the next indication mark in

order to align the four suction pipes with the sam-
pling tips and the sampler shaft.

Stop the backblowing and remove the sample bottle
from the sampler. If the sample bottle is an integral
part of the sampling system, empty it carefully into
a sample container.

Close the sample bottle or container with an airtight
lid, and mark it for later identification.

Clean the sampling system by backblowing.

The next sample can be taken by starting the pro-
cedure from 3.3.3.

4 Sampling report

The sampling report shall include the following in-
formation:

a) a reference to this International Standard,;

b) time and place of sampling;

c) identification of the operator;

d) sampling conditions, for example coal type,
pulverizer operatling conditions and readings
necessary to calculate the extraction gas flow;

e) sample identification;

f) any unusual and irregular features noted during
sampling.
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where
P is the differential pressure, in Kkilo-
pascals;
v is the extraction velocity, in metres per
second;
t is the extraction gas temperature, in de-

grees Celsius.

A.1.6 Water gauge
The water gauge is connected to the Venturi nozzle.

It should be able to measure 4 kPa to avoid blow-
through of the gauge.

A.1.7 Control valve
The control valve is used

a) for adjustment of the extraction gas velocity by
throttling compressed air to ejector [see

A.1.10 Bypass valve

The bypass valve is used to prevent pressurization
of the sample bottle and hose during changes from
suction to backblowing

A.1.11 Filter
The filter, for example a vacuum cleaner paper bag,

captures the fine coal dust which escapes from the
cyclone.

A.1.12  Air filter

The air filter ensures that compressed air entering
the sampling system is free from oil and water.

A.1.13 Electric heater

The electric heater heats the compressed air, thus
preventing condensation in the sampling system.
Normally, a power of 0,5 kW is sufficient. The air
temperature should be controlled to avoid over-



When the extraction gas velocity has been calcu-
lated, the corresponding water gauge (6) reading
may be found using the Venturi nozzle calibration
data (see figure A.7) or the equation in A 1.5.

A.2.2 Conditioning and preparation of the
sampling equipment (see 3.3.2)

The sampling equipment is heated (to avoid
condensation) and cleaned in the following way.

The air-heater (13) is switched on and the tempera-
ture set to between 80 °C and 85 °C. A spare sample
bottle is fitted to the cyclone {2). Compressed air is
connected and backblowing established by closing
the shut-off valve (9) and opening the control vaive

(7).
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air suction test with the required extraction velocity.
A leak test of the equipment is performed by placing
the finger tips over the four sampling nozzles to
check that the Venturi differentials drop to zero. The
bypass valve (10) is also adjusted to avoid extreme
pressurization during backblowing.

A.2.3 Insertion of the sampler (see 3.3.3)

Backblowing with the control and bypass valves, (7)
and (10), in the preset positions is continued during
this operation until sampling starts. It should be
noted that the Venturi nozzle/water gauge cannot
be used for measurements during backblowing.

A.2.4 Taking of the sample (see 3.3.4)

Sampling is started by opening the shut-off valve {9).
The extraction gas flow is adjusted to the appropri-
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ample, classifiers, bends and splitters and also due
to gravitational forces when the flow is passing long
horizontal sections, this segregation results in high
concentration areas, so-called ropes, at the pipe
walls.

In the vertical pipe section which follows, these
ropes will gradually be dissolved, the particles again
becoming evenly distributed in the carrier gas.

Figure B.1 shows the segregation that occurs in a
typical pipe system caused by a bend, and the sub-
sequent dispersion in the vertical pipe section.

it can be inferred from figure B.1 that roping is a
major problem in obtaining a representative sample.

correction factors for sample mass and fineness, in
relation to the upstream distance from the sampling
positions to the bend.

Experiments show that the mass of the sample taken
is smaller than that of a sample from an ideal sam-
pling position, and also that the extracted pulverized
coal is finer than that of a sample from an ideal
sampling position.

Figure B.1 shows mass flow contours in a vertical
pipe of diameter 150 mm containing pulverized coal
particles of mean diameter 35pm, density
1 380 kg/m” (interpolated from the data of Zipsel3)),
velocity 14 m/s, and air to solids ratio 1,7. The mass
flows are relative to each centre-point value.






where
m, is the actual sample mass;
my is the measured sample mass; and
g is the mass correction factor obtained

from table B.1, where 1./d is the ratio be-
tween [, the sampling position distance
from upstream disturbant components,
and d, the internal pipe diameter.

Table B.1 gives the corresponding mass correction
factors for different values of L|d.

Table B.1 — Mass correction factor (2)

5 6 8 10 15 20 20 40

112 111 1,10 1,08 1068 1,04 103 102

% | A~

B.2.2 Correction for particle size distribution

Particle size distribution is normallv renroduced in
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factor obtained from table B.2, where L/d
is the ratio between [, the sampling
position distance from upsiream disturb-
ant components and d, the internal pipe
diameter.

Table B.2 — Particle size distribution correction
factor

5 6 8 10 15 20 30 40

A
d
/ | 110 100 108 107 104 103 102 1,01

EXAMPLE — A sample is taken in a vertical pipe at
a distance of 10 x d from a 90° bend which is up-
stream.

The parlicle size distribution, M, of this sample is
found to have a passing of 70 % through a sieve
with an aperture of x; = 75 um (point 1 in figure B.2)
and a slope, as shown, in the range of 75 um.

Using the correction factor for I/d=10 from
table B.2, the actual particle size distribution. 4. will












