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REPORT OF DUST CULLECTCR TaSTS AT
UMGENI POWER STATION, BOILER NO. 9,
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INTRCDUCTION:

The tests reported herein were carried out on
behalf of Messrs. Davidson & Co. (Africa) Ltd., the
suppliers of the Dust Collector Plant, for the purpose

of determining the efficiency of the installation.

A preliminary test was carried out on thé dust
collectors of Ne. 9 boiler on the 26th and 27th
November, 1963. in 2.C.R. and an M.C.R. test were
performed. The tests were carried cut during boiler

trials.
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PART T. DESCRIPTICN OF APFARATUS AND THEST METHOD.

The coperation of the dust collector was judged
by weighing the total quantity of fine ashes collected by
the equipment over a set pericd and by assessing the dust
emitted from the boiler by sampling the flue gases at the
dust coll:ctor cutlet.

1.1 TFine Ash Collected

Dztermination of the quantity of fine ashes
collected consistzd of weighing all the dust caught by
the prfmary.and secondary. collectors. Te thig effect
temporary pipss were run from the ftwo primary and the
two secondary collector outlets (after the dust valves)
to within a few feet of the floor.

The dust emitted from each of these valves was
collected in dust bins, cloged with a tightly fitting 1id,
connected by a flexible canvas sleeve to the valve outlet.

The filled bins were weighed and a sample of
approximately half a pound taken from cacn bin.

The ashes collected at the right- and left-hand
sides of the bvoiler were weighed at regular intervals,
the results being given in Tables Nos. 1 and 2 for ©.C.R.
and Tables Nos. 3 and 4 for M.C.R. '

1.2 Flue Dust Sampling Sguipment

Flue dust sampling was carried out isckineti-
cally and in accordanc: with B.S. 893 @ 13840. TFcr this
purpcse the sampling head illustrated in Figure 1 was
used. The equipment comprises a Pitot tube, by means of
which the flue gas velocity is dztermined, and a sampling
probe through which the gas is exhausted at a velocity
closely corresponding to that deduced from the Pitot tube
indication. The gas then passes a miniature cyclone, in
which most of the dust 1s precipitated, then a glass-wool
filter, and finally a small shaped nozzle installed for
the purpose of measuring the quantity of flue gas aspi-
rated. Yor details of the constructiong see Figure 2.

in/...



Figure I.
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In additicn, the sampling head contains a
thermocouple by means of which the flue gas temperature
may be determined.

The complete asgsembly is supported by a thin-
walled steel tube of 2 inches diameter, through which the
exhaust pipe and measuring tubes and the thermocouple

wires are passed.

The equipment was designed t¢ pass through a"
diameter sampling ports in the duct. During the test the
port is closed by a neavy steel cover to which a tubular
guide for the thin-walled tube is welded. A clamping
device ensures that the sampling head may be rigidly fixed
in any degired position.

The exhaust line, measuring tubes and thermo-
couple leads are extended to the measuring equipment,
mounted in a case. This apparatus contains:

(a2) A sliding-vane type exhauster with control valves;

(b) An inclined gauge (O to 20 mm. by ¢.2 mm. water
column), connected to the Pitot tube, indicating
the flue gas velocity head:

(¢) A U-tube connected to pressure taps on both sides
of the orifice plate:; this gauge thus indicates
the pressure drop acrcss the orifice.

(d) A U-tube, connected to the Pitot static line and
thie atmosphere, indicating the draught or suction
in the flus;

N
D
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An aneroid barometer and a clock:

<
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A spot-light galvanometer, connected by copper

leads to two terminals embedded in an aluminium
block uporn which the thermocouple leads terminate.

The temperature of the block was measured by
means of a mercury thermometer.

2. SAMPLING PRCCEDURE:

In principle the test procedure is as follows:
The sampling head is inserted in the duct in a suitable
position, which in this test was situated before the I1.D.

fan/...



UMGEN! POWER STAT/ON
BOILER No.9

76" /6" /6" /6

X
&

/33;:: 9

/93

/.9f”

SECT/ION OF DUCT

FiG 3




the particular probe, in this case %", based on information
collected during preliminary tests. This generally ade-
quately covers the requirements of B.S. 893 : 1940, which
allows the exhaust velocity to deviate by plus or minus

10¢* of the gas velocity.

Observations taken during the tests are presented
in Tables Nos. 5, 6, 7 and 8.

3. CALIBRATION CF LQUIPMENT

The thermocouples are continuous from the hot
junction to the terminals in the cold junction, which
largely e¢liminated parasitic thermal clectro-motive forces.

The thermocouples were calibrated (together with
their galvanometers) by inserting them in small cavities in
a copper block, previously heated to 200°C and left to cool.
The temperature of the copper block was measured by means
of & mercury thermometer, that of the cold junction by the
thermometers installed on the apparatus. Readings, as set
out in Table No. C 1, were taken at appropriate intervals.

During sampling, the flue gas temperature is thus
found as the sum of cold junction temperature and galvano-
meter deflection, converted to degrees of temperature.

3.1 UNozzle Calibration

(a) Introductory Romarks:
The purpose of this calibration is to establish
the relationship between the volumelrate of flow through
the cyclone and the pressure drop occurring in the nozzle.

By calculation this relation can then be converted into
that betwsen pressure drop and linear velocity in the probe°

Though conditions during calibration differ from
those during actual use (as the calibration is carried out
using air at room temperature and pressure), these
differences nave usually no significant effect.

(b) Method of Calibration:
The experimental set-up during calibration is
indicated in Figure 4. It will be noted that calibration

was/. ..
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was effected on the complete sampling head, i.e. the orifice
was preceded by the probe and the filter; the pressure drop
during calibration does thus not differ materially from that
experienced during the test.

The volume rate of flow was measured by means of
a Fisher and Porter Rotameter (No. B4-21-10 witn stainless
steel float No. BSVT-45). According to the manufacturer's
calibration data, the flow rate is propbrtional to the in-
strument reading in the range from 8% to 100% of the maximum
flow, where 100% corresponds to a flow rate of ¢.48 ft3/minute
of air at 70°C and 14.7 lbs/in? abs. These statements were
verified and found to be substantially correct. (c.f. Table
¢ 3). The manufacturcrs further state that viscosity effects
are negligible and that adjustments for other conditions are
to be made on the basis ol the density.*

During calibration, nozzle pressure drop, rota-
meter reading, pressure at rotameter intake, alr pressure
and temperature ware recorded. (The pumidity during these
tests was so low that the air density was not appreciably
arffected.)

(¢) Evaluation of Crifice Calibration Te¢st Data

These test data are tabulated in Table No. C 3,
and are evaluatzd ag follows:

The rotameter flow rates listed in Table C 2 are
those for the atmospheric conditions operative during the
experiment. As, however, a slight pressure drop, Dp,

oceurs/. ..

¥ In principle, the rotameter is a slightly tapered vertical
tube through which the fluid is passed from bottom to top.
In doing so, the medium has to force its way past the float,
which then assumes such a position that the pressure dlber—
ence across the annular space between float and tube wall
balances the float weight W, hence

W = EJL'V
<cg &
where Y is the density of the fluid, K a constant and vg
the velocity in the annulus. Hence 1t follows that if thb
density Y, at a particular test differs from that at the
standard Poﬂdltlon,

(7000 14.7 psia, air), the actual

volume flow rate Ql for a Dartlcular deflection, say 100%
nas to be derived from the "standard” quantity at 100%
according to the equaticn

Q, = Q \/Y /Y
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occurs at the rotameter point of entry, the air in the rcota-
meter is a little lighter than at the probe entry. Conse-
quently, the flow rate Q,, as indicated by the rotameter, is
a little higher than thet at the probe entry, Q, the latter
following from the former according to the equations

- D
Q = Ql\/""'ﬁ“"‘l:

where B equals the absolute air pressure, D the przssure
drop at the rotameter, expressed in the same units. As

o ‘ 1Y
p. <<B, Q=0,(1-35%) .

Table No. C 4 then shows the corrected flow rate, expressed
in terms of the linear velocity v, in the probe in rélation
tc the pressure drop across the nozzle. As both 3" and §"
nominal bore probes may be used, data for both probes are

incorporated.

(d) Use of Test Data

In practice, during the actual sampling procedure
the velocity v, in the probe has to be made equal - as
nearly as possible - to the gas velocity v, at the sampling
point. However, v, 1s not determined directly, but by
means of the dynamic pressure py = éé vf generated in the
Pitot tube, and thus related to v, by a square law.

Likewise, the probe velocity v, follows indirectly
from the nozzle pressure drop pg, which is related to vy,
if not exactly by a square law, by an equation closely
resembling such a 18w.

It thus appears expedient to relate the two
guantities Py and Py which are observed directly, to each
other, as p, and p, may be expected to stand to each other
in a nearly, though not necessarily absolutely, constant
ratio.

One would thus express py in terms of the
velocity head in the probe, i.e. one would put

- i3 _l. 2 == 1
pO M ) g Yy =t Py

As already mentioned, the operator is provided
with a table giving him the value of p, to be maintained
in relation to the velocity head Py

3.2/c..
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above data referring to the coal as fired, but on an ash-
free basis.

Assuming 30% excess air, the composition of the

wet flue gas would be:

Co, - 13% {on dry basis 14%)

02 - 4—. 6;0
No+hr - 74.9%
HyO - 7.5%

(with air of 30% relative humidity at 27°C).
At 0°C and 760 mm. Hg. the (fictitious) density
of such a flue gas would be 1.328 kg/m%. (0.0829 1bs/ft° ).

5. TuST RESULTS:.

The actual tests were performed on the lines set
out in the previous paragraphs. The vest results are
represented in Tables 1 to 14, these being derived from
the data sieets completed during the tests.

6. GAS VoLUMES AND ASH QUANTITIES:

6.1 Calculation of Gas Velocity in Duct

This velocity follows directly from the Pitot
tube readings taken at the various sampling points.
Denoting the velocity head by by, the velocity v, in the
duct follows from tne eguation:

2g
V4 = — i
L 'Y p v

where vy equals the specific gravity of the flue gas under
test condiftions and g the acceleration due to gravity.

As py was determined in mm. HzO9 the velocity follows in
m/sec, when g and Y are cxpressed in the appropriate
metric units (m/se® and kg/md); conversion to feet per
second requires multiplication by the factor 3.2808.

As the actual flue gas composition is not known
at the present stage, a flue gas as indicated in para-
graph 4, has been assumed to exist, with a fictitious
density of 1.328 kg/m® (0.0829 1bs/ft®) at 0°C and a
pressure of 760 mm. Hg.
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The data of Tables 5 to 8 have been treated as
follows:-

(a) 7Yor each sampling point, the mean value of
/Dy, resulting from the three readings taken at this
point, has been obtained, using the indications of the
iqplined gauge.,

(b) The density under actual conditions, Y, 1is then

calculated from the assumed figure Y = 1.328 kg/m® at
0°C, 760 mm. Hg. by means of the conversion
. B 273
. = Yo 750 77

6.2 Calculation of the Aspiration Velocity

For each sampling point the average value of the
three pressure-drop readings across the nozzle has been
determined, the readings as tabulated in Tables 5 to 8
being used for this purpose.

Using the diagrams of Figure C 1, the value Py’
the velocity head in the probe may be read off for each
value of p,. The correction for the viscosity effect
could be introduced at this pointy; it is, however, more
convenient to do so in the final stage, i.e. when calcu-
lating the total gquantity of gas aspirated.

From \/p,' the velocity v' may be calculated in
the same manner as in section (1), the results being shown
in Tables 11, 12, 13 and 14.

6.3 Calculation of Flue Gas Volume and

Gag Quantity Aspirated

(a) The velocity at each of the 24 sampling points
is considered to be representative for the area in
the centre of which this point is situated. As it
is desired to calculate only the gas volume emitted
by the boiler during the actual sampling period
(24 x 10 minutes), the gas volume Q follows from
the equation
Aj

Q = 2402 77 £ 60 vi = 1002 A3 vy
where vs equals the flue gas velocity (expressed in
feet per second) in the sampling point i, and A4 the

area/...
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area of tne surface (expressed in square inches) in
which point i is situated, c.f. Table 15. The

calculations are summarized in Tables 16 and 17.

(b) The quantity of gas aspirated, Q,, follows
from tie consideration that sampling occurred
through the area of the probe for a period of
600 seconds in each of the sampling points.

Consequently, in the point i the volume

Qi = 600 Ap.vy is aspirated, where Ay denotes the
probe area in ft?, (c.f. Table C.4), and v4i the
aspiration or probe vslocity in feet per second.
The total volume, exhausted during the test, thus
equals Q2 = 600 Apg vi, where g vj is cbtained from
Tables 11, 12, 13 and 14,

The results of the calculation are snown in
Tables 18 and 19.

These tables also indicate the ratio & @ Q2 = R
(gas volume emitted to gas volume sampled) as well
as the theorctical value R', following from the
ratio of duct area to probe area, and the correction
factor X, by means of which the quantity of dust,
collected in the sampling equipment, has to he
multiplied.

6.4 Gross Cnllector fficiency and Dust Burden

The ccllector efficiency fellows from the equation:
— 1 eTA
n - T i lOO/O

where ﬁ_ equals the guantity of dust collected, W, the
quantity of dust emitted, wnere both W, and W, have to
be determined for identical periods. The latter may

be calculated {rom W = WQ/QzK = wRK, wheres w equals tune
weight of the dust collected in the sampling apparatus
which nas been indicated in Tables 16 and 17. This

thus covers dust sampled in an active sampling period

of 4 hcurs, but because of the time involved in changing
the position of tne probe every 10 minutes, the total
sampling time t is longer than 4 hours.

As/.n.



TABLE NO. C 1

THERMOCOUFPLE CALIBRATICN

DATH: 1-3-1963

TEMPERLTURE, °C | MILLIVOLTS w V/°C
HOT COID | prpy. COUPLE | COUPLA | COUPLS | COUPLE
JUNGTION @ JUNCTION NO. 1 | No. 2 [ NO. 1 NO. 2
] i !
244 26 218 | 11.8 §11.2 _54.13 51.38
235 26 209 | 11.7 11.3 55.98 | 54.07
230 26 204 11.5 | 11.1 56.37  54.41
225 26 199 | 11.25 @ 10.8 56.53 | 54.27
220 26 194 |10.95 |10.55 @ 56.44 | 54.38
215 | 26 189 g 10.65 | 10.25 | 56.35 | 54.23
210 26 184 §10.35 16.00 | 56.25 . 54.35
- 205 26 179 %10,05 9.7 56.15  54.19
200 26 174 | 9.8 9.4 56.32 | 54.02
190 26 164 . 9.15 8.80 55.79 | 53.65
180 | 26 | 154 | 8.6 8.25 | 55.84 | 53.57
170 26 144 8.0 7.70 | 55.56 | 53.47
160 26 134 7.4 7.10 | 55.22 52,98
150 26 124 6.8 6.55 | 54.84 52,82
140 26 114 6.2 6.00 | 54.39 |52.63
130 26 104 5.65 5.45 | 54.33 | 52,40
120 26 94 = 5.10 4.90 | 54.26 | 52.13
110 26 84 4,50 4.35 153.57 @ 51.79
100 26 74 | 3.95 3.80 | 53.38 51.35
90 26 64 3.40 3.35 | 53.13 | 52.34
80 26 54 2.85 2.70 | 52.78 | 50.00
70 26 44 2.25 2.17 :51.14 | 49.32
60 26 | 34 1.70 1.65 | 50.00 | 48.53

AVERAGS ¢ 54.73 52.71




TABLE NO. C 2

CRIFICE CALIBRATICN

(Observed Data)

Tegt —————> o a b b
fol) joh o [N
o W Q o N C
4 ~ “4 o &~
fan = A + [
& Q (0]
0] o g @ o H ®
+ [14) o ®© &~ 0] S ® ~ 0}
(ORI S 3 wm 0 5 P 5w o
= i n o n 0 et n O + n n
© b m o o n O [0 J s =R ()] n O
+2 [ 0] — Q N oM [0) ~ © 0~ o
o o S o+ oo S§ 0 N Y4+ o g 0 4
mom Moo H NS O [SERE VI S| M g O
% mm. HoO
Orifice Wo. 1, 20 7 | 2.87 9 2. 44
" dia. 30 18 5.91 20 5. 60
40 33 10.07 34 10.26
50 52 15.21 52 15.32
60 70 1 21.27 T4 21.71
70 93 28,11 96 28.57
80 | 120 36.07 124 36.39
90 ~ . 149 44.72 | 152 45.37
10 182 54.47 180 | 54.86
Dates 7/10/57 8/10/57
Temp. 21.5° 24.3°C
Baro. 25.7" Hg. 25.7" Hg.
Orifice No. 2, 20 10 2.65 10 2.21
i dia. 30 22 5.56 21 5.58
40 38 9.84 36 9.94
50 56 15.42 55 15.45
60 83 21.48 76 21.48
70 110 28.89 100 28,72
80 126 36.37 126 35.98
90 150 45.79 154 45,34
100 188 55,82 193 56.00
éDate: 7/10/57 8/10/57
| Temp. 24.89¢ 24.3%
| Baro. 25.6" Hg. 25.7" Hg.




TABLL NO0. C 3

ROTAMGTER NAXINUM FLOW RATE AND AIR DENSITY
UFDER CATLIBRATION CONDITIONS
Orifice Test. .y, Fiow Rate Velocity in  ,i1 Density
No. Dia. iNo. 1" Probe
Efts/min% litres/min | £t/sec im/sec  1bs/ft° kg/mP
14 s | 2.678 1 T75.8 31.99 | 9.75 | 0.0642 1.029
o p 2.691 | 76.2 32.18 | 9.81 0.0636 1.019
21 3 | a 2,698 | 76.4 32,91 10.03  0.0633 1.014
b 2.601 | 76.2 ' 32.84 10.01 o 0636 11.019

Standard Date and Conversion Factors:

ATIR DENSITY:

Air density conversion:

At 14.7 psia,

70

O 1‘1

0.0700 1lbs/ft°

(Rotameter Standard)

or 760 mm.Hg, 21.1°C

At 760

mm. Hg,

0°¢

1.200 kg/m?®

0.0807 lbs/ft?
1.293 kg/m®

Y, =Y, 1 %9 =11,795 % , where B = air pressure in
Do 41 inches Hg.
T = abs. temp. in °K.
RCTAMETER @
Flow rate at maximum (1C0%) indication
Qo = 2.48 £t%/min. eir of 14.7 psia, T0°F
Under other conditions O, = Qg V/?;/yl
PROBES s
No. Diameter Area 1/Area
Nominal Actual cm? cm” ?
1 Lu 1.284 cm. 1.295 § 0.7722
2 £ 1.274 1.270 0.7874
1 5" 0.955 0.7163 1.3961
2 3" 0.953 0.7133 1.4019
CONVERSION FACTORS:
1 ft3 = 28,317 1litres 1 mm.Hy,0 = 1 kg/m?
1 kg/m® = 0.06243 1lbs/ftS 1 m. = 3.2808 ft
1 gram/m® = 0.4370 grains/ft° 1 cm? = 0.1550 in?
1 kg = 2.20462 1lbs.
1 gram = 15.432 grains.




TABLE NO. C 4
ORIFIC: CALIBRATION

ORIFICE NC. 1, 3"
| |__#" Probe & 3" Probe;
&~ > [T i
! 0 O O (0] o ; ‘
| 92 ¢ 53 A& Bad Loa Hemarks
g-: 0o o & o nw-- 0
; 0 & 0 A~ o T moH @ O T
I O T R o R Y o BV
ocw ! 0O i®w g & o o0& D 0 O
P o@Bm 0 = oA gm0 B
% i % m/sec mm.H20 | mm.HpO0 & mm.Hz0
'a 20 0 1.95 :0.199 2.87 : 0.650 i Z
30/0.12.93 '0.450 | 5.91 | 1.471 :DBatic of Veloeity |
4010.2 3.89 '0.794 ]10.07 . 2.595 |an roe. g
50,0.3 4.87 :1.245 {15.21 ' 4.069 " 284 i
50]0.1 5.83 1.784 {21.27 | 5.830 | (Figzs)’ = 3.268 |
70:0.5 6.80 i2.427 128.11 - 7.931 | 277 gog :
8o;o.g 7.75 3.133 36.05 g 12.82 ; ) 7 !
i 9010.8 8.71 ,3.982 | 44.72 : 13. b ve N
| 100:0.9 9,66 4.899 |54.47 | 16.01 |Pv = 1.0 = 0-09%4 VA
'® 20 0 1.96 :0,200 ! 2.44  0.654 _ 5
| 30 0.1 2.94 (0.449 ; 5.60 : 1.467 i Y = 1.019 _
; 40:0.2 3.91 i0.795 |10.26 , 2.598 . @ !
f 50°0.3°4.90 11,249 115.32 | 4.082 i py = 353 = 0.0520 v
| 60:0.4i5.,87 i1.792 {21.71 | 5.856 | S
7010.6:6.84 :2.433 :28.57 ! 7T.951
80{0.7.7.80 :3.164 {36.39 10.34 |
90i0.9:8.75 3.981 : 45.37  13.01
100/1.1 9.71 :4.903 {54.86 ; 16.02
ORIFICE NO. 2, 2"
'a 20 0 2.01 10.209 2.65 | 0.570 |
|7 3010.173101 j0.468 | 5.56 | 1.500 : feri0 0T TS0,
40 0.2:4.00 :0.827 9.84 | 2.651 ;;robg s
5010, 416,00 11.861 21.48 | 5.965 (Fo=t 953) = 3.205
7010.6 6.98 i2.519 {28.39 | 8.073: 2
8010.7!7.96 :3.276  36.37 | 10.50 'py = qg33 = 0.0517 v&
90,0.918.95 13.141 :45.79 [13.27 . _ 72332 |
100i1.119.92 15.083 i55.82 | 16.31 o
‘b 20l 0 :2.00 :0.208 2,21 | 0.666 . ;
‘ 30:°0.1.3.00 10.468 5.58 | 1.500 | Y = qg—zy = 0,0520 v¥
40{0.2:3,99 10.828 9.94 : 2.654° R f
50.0.3 4.98 11.290 [15.45 | 4.134 . _ 4 g§1q :
60i0.415.98 :1.860 :21.48 | 5,961 ' T - :
70°0.6 6.96 12.519 ;28.72  8.073 '
8010.7 7.94 ;3.278 !35.98 10.51 :
90/0.9.8.92 4.138 ,45.34 ,13.2 i
100/1.1 9.89 '5.086 :56.00 | 16.30 |




TABLE NO

o« 1

DUST COLLECTED

DUST COLL:CTCR TEST AT UMGENI POLER STATION, BOILER NO. 9

DATE: 26-11-1963

LOAD: #.C.R.

RIGHT HAND SIDE

TIME WEIGHT, 1bs. TIME WEIGHT, 1bs.
br.min. | TNoREMENT | CUMUTATIVE < PF-Pi0e  INGREMENT  CUMULATIVE

9.15 28.5 6.0 34.5 13.15 22.0 7.5  489.5

9.30 |18.5 5.0 58.0 13.30  22.0 7.5 519.0

9.45 17.0 6.0 81.0 13.45  25.0 8.5 552.5
10.00 18.5 5.5 105.0 14.00 | 22.5 8.5 583.5
10.15 19.5 5.5 130.0 14.15  23.0 7.5 614.0
10.30 19.5 7.0 156.5 14.30 1 22.5 8.5  645.0
10.45 | 28.5 7.5 192.5 14.45  22.5 7.5 675.0
11.00 19.5 7.0 219.0 15.00 | 21.5 8.5 705.0
11.15 20.0 7.0 246.0 15.15  17.5 7.5 730.0
11.30 25.0 9.5 280.5 15.30 | 29.0 9.5 768.5
11.45 22.0 8.0 310.5 15.45 | 41.5 @ 38.5 848.5
12.00 22,5 8.0 341.0 16.00  29.5 8.5 886.5
12.15 22.0 7.5 370.5 16.15  18.0 ° 6.5 911.0
12.30 22.5 7.5 400.5 16.30  22.5 . 8.0 941.5
12.45 22,0 7.5 430.0 16.45 | 17.5 6.5  965.5
13.00 22.0 8.0 460.0 17.00  17.5 6.5 989.5




TABLE NO.

2

DUST CCLLECTED

DUST CCLLECTOR TEZST AT UMGENI POWER STATIO&, BOIL&R NO. 9

DATE: 26-11-1963
LOAD: #®.C.R.
LEPT HAND SIDE ‘

TIME WEIGHT, 1bs. TIME WEIGHT, 1lbs.
br.min. | rnopgvENT | CUMULATIVE | BF-U1P | INCREMENT | CUMULATIVE
9.15 13.0 19.5 32.5 13.15  13.0 | 19.5 539.0
9.30 11.5 | 16.0 60.0 13.30 1 13.5 19.5 572.0
9.45 11.0 | 17.5 88.5 13.45 14.5 § 21.5 608.0
10.00 10.5  16.5 115.5 14.00 §13.5 19.5 641.0
10.15 TO=ENNCH5 144.5 14.15 12.5  19.5 673.0
10. 30 11.0  19.0 174.5 14.30 | 13.5  20.5 707.0
10.45 12.5 1 19.0 206.0 14.45 | 14.5  19.5 741.0
11.00 | 14.0  18.0  238.0 15.00 | 12.5 20.5  774.0
11.15 12.0 ; 19.0 269.0 15.15 | 12.5  17.5 804.0
11,30 15,5 | 26.0 | 310.5 15.30  16.5 27.5 848.0
11.45 11.5 @ 16.5 338.5 15.45 35.5 1 45.5 929.0
12.00 12.5 | 20.5 371.5 16.00 |13.5 1 12.5 955.0
12.15 13.0 | 18.5 403.0 16.15  11.5 16.0 982.5
12.30 | 14.0  20.0 437.0 16.30 112.5 21.5  1016.5
12.45 12.0 | 20,0 469.0 16.45 10,5 14.5 1041.5
13.00 13.0  24.5 506.5 17.00 10,5 :15.5 1067.5




TABLE NO.

3

DUST COLLECTED

DUST COLLECTOR TEST AT UMGENI POWER STATION, BOILER NO. 9

DATE: 27-11-1963
LOAD: M.C.R.
RIGHT HAND SIDE

TIME WEIGHT, 1bs. TIME EIGHT, 1bs.
hr.min. | INCREMENT = CUMULATIVE hr.min.  pNoREMENT = CUMULATIVE

9.15 38.5 1 14.0 52.5 13.15 40.5 | 16.5 1078.0

9.30 45.5 1 17.5 115.5 13.30 45.5 | 24.5 1148.0

9.45 | 45.5 | 17.5 178.5 1 13.45 | 37.5 17.5 1203.0
10.00 45.5 | 18.0 242.0 14.00 38.5  16.5 1258.0
10.15 46:5 1 18.5 307.0 14.15 38.5 15.5 1312.0
110.30 53.5 1 27.5 388.0 14.30 37.5 1 15.5 1365.0
10.45 46.5  21.5 456.0 14.45 37.5 1 15.5 1418.0
11.00 43.5 1 17.5 517.0 15.00 45.5 | 17.5 1481.0
11.15 45.5  19.5 582.0 | 15.15 32.5 | 14.5 1528.0
11.30 43.5  18.5 644.0 15.30 44.5  18.0 1590.5
11.45 28.5 | 11.5 684.0 15.45 3O N IEED 1641.5
12.00 64.5 | 31.5 780.0 16.00 64.5 + 49.5 1755,5
12.15 43.5 1 18,5 842.0 16.15 35.5 | 14.5 1805.5
12.30 43.5 | 18,5 904.0 16.30 39.5 i 18.5 1863.5
12.45 43.5  17.5 965.0 16.45 27258 NS 1902.5
13.00 39.5 | 16.5 1021.0 17.00 31.5 § 11.5 1945.5




TABLE NO. 4

DUST COLLECTED

DUST COLLECTOR TEST AT UMGENI POWER STATION, BOILER NO. 9

DATE: 27-11-1963

- LOAD: M.C.R.

LEFT HAND STIDE

TIME WEIGHT, 1bs. TIME | WEIGHT, 1lbs. B
hr.min. CpyopEMENT | CUMUTATIVE | 2T-PiD- | INCREMENT | CUMULATIVE
9.15 | 22.5 @ 35.5 58.0 | 13.15 | 28.5|34.5  1093.0
9.30 | 25.5  40.0 123.5  13.30 | 26.5(36.5] 1156.0
9.45 | 26.0  40.0 189.5 | 13.45 121.5 1'33,5 1211.0
10.060 | 24.5 | 38.5 252.5 | 14.00 | 23.532.5 ! 1267.0
10.15 | 26.0 | 10.5 319.0 | 14.15 | 22.5 32.5 1322.0
10.30 | 30.0  42.0 391.0 | 14.30 | 23.5|32.5 1378.0
10.45 | 26.5 38.5 456.0 1 14.4 23.5 1 33.5 | 1435.0
11.00 | 27.5  39.5 523,0 | 15.00  25.5|39.5  1500.0
11.15 | 25.5 | 37.5 586.0 | 15.15  23.5|35.5  1559.0
11.30 25.5 | 37.5 649.0 15.30 24.5  35.5 1619.0
11.45 | 17.5 | 26.5 693.0 | 15.45  37.535.5 1692.0
112,00 36.5 1 52,5 782.0 16.00 62.5 61.5 1816.0
[12.15 | 26.5 36.5 845.0 | 16.15 51,5 29.5 | 1897.0
12.30 | 25.5 | 35.5 906.0  16.30 | 25.5  44.5 1967,0
12.45 . | 25.5 | 39.5 971.0 | 16.45 18.5 21.5  2007.0
13.00 | 24.5 34.5 1030.0 | 17.00  21.5 28.5 | 2057.0

P




TABLE NO.

5

DUST COLLECTOR TEST AT UMGENI POWER STATION, BOILER NO. 9

DATE: 26-11-1963

APPARATUS NO.

LOAD: E.C.R. CYCIONE BEAKER NO. 2
FILTER NO. 2
LEFT HAND SIDE
SAMP- | TIME | VELOC. @ ORIFICE | STATIC FLUE | AMB. BARO.
LING HEAD P. DROP | PR. GAS TEMP.
POINT TEMP.
| br.min. | om.Hy0  mm.H,0 | mm.H O mV °c | in. He.
A1 11.30 4.8 17.5 6.0 5.4 137 28 13/16
: 11.35 4.8 17.5 7.0 5.5 37
11.40 4.8 17.5 7.0 5.5 | 37
A2 11.41 6.2 22.5 3.0 5.5 |37
11.46 6.3 22.8 8.0 5.5 |37
11.51 6.2 22.4 8.0 5.5 37
A3 1 11.52 6.2 22.4 8.0 5.5 |37
11.57 6.2 22,5 8.0 5.5 |37
12.02 6.2 02, 4 8.0 5.5 37
A.4 | 12.03 6.0 22.0 9.0 5.5 |37
12.08 6.0 22.0 9.0 5.5 | 37.5
12.13 6.0 22.0 8.0 5.5 137.5
A.5 1 12.14 6.0 22.0 8.0 5.5 1 37.5
12.19 6.2 22.0 9.0 5.5 1 37.5
12,24 6.2 22.0 8.0 5.5 137.2
A.6 | 12.25 4.0 15.0 7.0 5.5 | 37.2
12. 30 4.0 15.0 8.0 5.6 | 37.5
12.35 4,2 15.0 7.0 5.6 |37.6




TABLE NO. 5
(Continued)

DUST COLLECTOR TEST AT UMGENI POWER STATION, BOILER NO. 9

DATE: 26-11-1963 APPARATUS NO. 2
CYCLONE BEAKER NO. 2 \
FILTER NO. 2

LOAD: E.C.R.

LEFT HAND SIDE

e VELOC. | ORIFICE  STATIC | FLUE | AMB.,
TIME | HEAD P. DROP | PR. GAS TEMP. BARO.
LING TEMP
| POINT g
hr.min. | mm.H,0 mm.H,0  mm.H,0 oV o in. Hg.
B.1 | 12.47 5.5 20.0 | 8.0 5.3 | 37.1 |28 13/16
12.52 5.4 20.0 7.0 5.3 1 37.2
12.57 5.6 20.0 8.0 5.3 |37.2
B.2 | 12.58 6.4 23.5 7.0 5.5 | 37.4
13,03 6.5 23.5 9.0 DhRlD 37.2
13.08" 6.4 23.8 8.0 5.5 | 37.2
B.3 | 13.09 6.4 23.2 8.0 5.55 | 37.2
13.14 6.4 23.3 8.0 5.5 | 37.0
13.19 6.3 23.0 3.0 5.5 1 37.0
B.4 | 13.20 6.5 23.4 8.0 5.6 | 37.0
13.25 6.6 24.0 8.0 5.6 | 36.6
13.30 6.6 24.0 8.0 5.6 | 36.4
B.5  13.31 6.6 23.9 7.0 5.6 | 36.4
13.36 6.6 24.0 8.5 BRI6 36,3
13.41 6.6 23.5 8.0 5.5 | 36.3
B.6 | 13.42 A4 16.0 7.0 5.5 | 36.4
13.47 4.4 16.0 8.0 5.5 | 37.2
13.52 A4 16.2 7.5 5.5 | 38.0




TABLE NO. 6

DUST COLLECTOR TEST AT UMGENI POWER STATION, BOILER NO. 9

DATE: 26-11-1963 APPARATUS NO. 2
CYCLONE BEAKER NO. 2
FILTER NO. 2

LOAD: E.C.R.

RIGHT HAND SIDE

S AMP-— VELOC.  ORIFICE | STATIC @ FLUE . AMB.
S | TIME HEAD P. DROP | PR. GAS TEMP. BARO.
POINT TEMP. .
hr.min. mm.HZO mm.H2O mm;HQO mV 0 in. Hg.
c.1 | 14.28 5,2 19.0 12.0 5.5 | 40.0 28 13/16
14.33 5.5 20.0 14.0 5.5 | 40.9
14,38 5.6 20.0 13.0 5.5  40.8
c.2  14.39 5.8 22,0 1 13.0 5.5  41.0
14.44 6.0 22.0 13,0 5.53 : 41.0
14.49 6.0 22.0 14.0 5.5 41.0
C.3  14.50 5.8 22,0 13.6 5.5 | 41.5
14.55 6.0 22,0 14.0 5.5 @ 42.0
15.00 5.8 22.0 14.0 5.5  42.3
c.4 15.01 5.5 20,0 13.0 5.5 | 42.3
15.06 5.4 20.0 12.0 = 5.5 | 42.5
15.11 5.5 20.0 13.0 5.5 @ 42,8
c.5 @ 15.12 5.5 20.0 12.0 5.5 | 43.0
15.17 5.5 20.0 13.0 5.45  43.5
15.22 5.6 20.0 13.0 5.48  43.6
c.6 15.23 5.4 20.0 12.0 5.45 1 43.6
15.28 5.4 19.5 12.0 5.4 43.7
15.33 5.4 19.0 12.0 5.4 | 43.8

|
|
|




TABLE NO. 6
(Continued)

DUST COLLECTOR TEST AT UMGENI POWER STATION, BOILER NO. 9

DATE: 26-11-1963 APPARATUS NO. 2
CYCLONE BEAKEZR NO. 2
FILTER NO. 2

LOADl: B.C.R.

RIGHT HAND SIDE

S AMP- VELOC. QRIFICE STATIC | FLUE AMB.
SAML-| TIMg  HEAD | P. DROP | PR. GAS | TEMP. | BARO.
POINT , L

hr.min. mm,HZO mm.HQO mm,H2O mV °c in. Hg.
D.1 | 15.45 5.5 21.0 12.0 5.4 | 44 28 13 /16

© 15.50 5.8 21.0 13.0 | 5.4 44

15,55 5.8 21.0 13.0 | 5.4 | 44
D.2 | 15.56 5.8 21.0 13.0 | 5.4 44

15.01 5.8 20.5 13.0 | 5.4 44

16.06 5.8 21.0 13.0 | 5.45 | 44
D.3 | 16.07 6.0 22.5 13.0 | 5.45 | 44

16.12 5.8 21.0 13.0 | 5.45 44

16,17 5.8 20.5 13.0 | 5.40 | 44
D.4 | 16.18 5.8 21.0 14.0 | 5.45 44

16.23 5.8 20.5 13.0 | 5.5 @ 44

16.28 5.8 21.0 15.0 | 5.5 | 43.5
D.5 | 16.29 5.8 21.5 14.0 | 5.5 | 43.8

16.34 5.5 20.0 13.0 | 5.5 | 43.5

16.39 I 19.8 14,0 5.52 i 44.0
D.6 | 16.40 5,2 18.5 13.0  4.50 | 44.0

16.45 5.0 18.0 15.0 | 4.50 | 43.8

16.50 5,2 19.0 14.0 | 4.50 |43.8

—_———




TABLE NO. 7

DATE: 27-11-1963 APPARATUS NO.
. OYCTONE BEAKER NO. 3
FILTER NO. 3
RIGHT HAND SIDE
BIOC.  ORIFPICE STATIC TFIUT & AMB.
gﬁﬁg‘ DIME | HEAD  P. DROP PR, eas | TEMP. BARO.
POINT EME.
hr.min. mm.H,0 mm.H,0 @ mm.H,0  mV °¢c | in. Hg.
D.1 | 10.34 7.2 5.5 6 5.7 | 38.5 28 13/16
10.39 7.5 6.8 5 5.7  38.3
10.44 7.5 26.8 5 5.7 @ 38.3
D.2  10.45 7.2 25.5 6 5.8 | 38.3
10.50 7.5 6.5 7 5.8 | 38.3
10.55 7.5 .5 7 5.85  38.3
D.3  10.56 7.6 27.0 5 5.85 | 38.3
11.01 7.6 27.0 6 5.9 . 38.3
11.06 7.6 27.0 5 5.85  38.3
D.4 | 11.07 7.6 27.0 6 5.85  38.3
11.12 7.6 27.0 6 5.85  38.3
11.17 7.6 27.0 6 5.85  38.5
D.5 11.18 7.4 26.0 5 5.8 138.9
11.23 7.5 26.5 6 5.8 | 39.0
11.28 7.5 26.5 5 5.8 39.1
D.6  11.29 7.4 26.0 4 5.8  39.2
11.34 7.4 26.0 5 5.75  39.3
111,39 7.5 26.5 6 5.75  39.5




TABLE NO. 7
(Continued)

DUST COLLECTOR TEST AT UMGENI POWER STATION, BOILER NO. 9

DATE: 27-11-1963 APPARATUS NO. 1
CYCLONE BEAKER NO. 3
FILTER NO. 3

LOAD: M.C.R.

RIGHT HAND SIDE

; - | VEIOC. | ORIFICE | STATIC TFLUE | AMB. BARO.
%%%g” TIME | g P. DROP | PR, GAS | TEMP.
T EMP.
POINT _
‘hr.min.  mm.H,0 | mm.H,0 | mm.H,0  mV O¢ in. Hg.
¢.1  11.48 6.4 23.0 1 5.85 | 38.8 |28 13/16
11.53 6.6 24.0 1 5.85  38.3
11.58 6.8 24.5 1 5.80 | 38.1
c.2 11.59 7.0 25.0 2 5.85 38.0
12.04 7.2 25.8 4 5.85 . 38.0
12.09 7.2 25.7 5 5.88 38.0
c.3  12.10 7.2 25.8 5 5.88 | 38.0
12.15 7.4 26.0 6 5.90 | 38.0
12.20 7.4 26.0 6 5.90 | 38.0
c.4 12.21 7.0 25.0 5 5.90 | 38.0
12.26 e 25.5 5 5.9 | 38.0
12.31 7.2 25.5 5 5.9 38.0
.5 | 12.32 6.8 24.0 5 5.9 38.0
12.37 6.8 24.5 5 5.9 38.0
12.42 7.0 25.0 6 5.85 38.0
C.6 12.43 6.8 24,2 7 5.8 38.5
12.48 6.6 24.0 8 5.8 38.5
12.53 6.6 24,0 7 5.8 38.7




TABLE NO. 8

DUST COLLECTOR TEST AT UMGENI POWER STATION, BOILER NO. 9

DATE: 27-11-1963 APPARATUS NO. 1
~ CYCLONE BEAKER NO. 4
FILTER NO. 5

LOAD: M.C.R.

LEFT HAND SIDE

SAMP-  nyym VELOC. | ORIFICE | STATIC @ FLUE | AMB. BARO.
LING HEAD P. DROP & PR. GAS TEMP.
POINT TEMP.
hr.min.  mm.H,0  mm.H,0 | mm.H,0  mV o¢ in. Hg.
B.1 | 13.22 8.20  29.0 3 5.4 1 41 28 1316
13.27 8.2 29.0 0 5.45 1 41
13.32 8. 40 30.0 2 5.60 @ 40.5
B.2 | 13.33 8.50 30.0 10 5.65  39.8
13.38 8.50 30,0 2 5.63  37.5
13.43 8. 60 30.5 3 5.61 36.8
B.3 13.44 8.50 30.0 2 5,60 i 36.8
13.49 8. 60 31.0 1 5.60 | 38.6
13.54 8.50 30.5 2 5.55  39.2
B.4 | 13.55 8.65 31.5 1 5.60 i 39.5
14.00 8.80 32.0 1 5.55 39.8
14.05 8.80 31.8 2 5.52 i 40,0
B.5 | 14.06 8.70 31.0 0 5.50 | 40.0
14.11 8.70 31.5 1 5.50 @ 40,2
14.16 8,80 32,0 0 5.50 | 40.3
B.6 | 14.17 6.00 22.0 0 5.50  40.5
14.22 5,80 21.0 1 5.50. 40.2
14.27 6.00 22.0 2 5.55 ¢ 39,6




TABLE NO. 8

(Continued)

DUST COLLiCTOR TEST AT UMGENI POWER STATION, BOILER NC. 9

DATE: 27-11-1963 APPARATUS NO. 1
IOAD: M.C.E. CYCTONZ BREAKGR NO. 4
PILTH%R NO. 5
IEFT HAND SIDE
& AP . VETOC. ORIFICE STATIC | FLUR  AMB.
iy TING HEAD P. DROP PR. GAS TEMP. BARO.
LING TEMD
PO INT - T 3 A O Y r
hr.min. mm.H,0 mm.H,0 mm.H,0 mV “C in. Hg.
A.1 14.39 5.0 22.0 3 5.40 41 28 13 /16
14.44 6.2 22.5 1 5.40 41
14.49 6.3 22.8 2 5.40 © 41.2
A.2 | 14.50 8.0 28.0 3 5.45 41,2
14.55 8.2 28.5 1 5.42 1 42.0
15.00 8.3 29.0 1 5.45  42.0
A.3 0 15.01 8.4 30.0 2 5.35 | 42.0
15.06 8.5 30.0 1 5.35 42.1
15.11 8.4 29.0 2 5.30 42,3
A4 15,12 8.2 28.5 2 5.30 @ 42.4
15.17 8.0 28.0 4 5.30 42.8
15.22 8.0 28.0 3 5.30 42.8
A.5  15.23 7.6 27.0 1 5.30  43.0
15.28 7.5 26.5 2 5.30 42,5
15.33 7.5 26.5 2 5.28 43,0
A6 15,34 5.5 20.0 0 5.20 | 43.0
15.39 5.2 18.5 1 5.20 | 43.0
15. 44 5.0 18.0 1 5.20 43.0




TABLE NO. 9

DUST COLLECTOR T=EST AT UMGENI POWER STATION, BOILER NO. 9

E.C.R

CYCLONE BEAKER NO. 2 OVEN FOR 4 HOURS
26.6122 73.0654
25,3633 71.8424
1.2489 1.2230

FILTER NO. 2
39.9786 39.9081
39.5425 39.5425
__.4361 .3656
EXTRAS

25.3694 25.3702
25.3633 25,3643
.0061 .0059

TOTAL WEIGHT OF DUST COLLECTED : 1.5945 gram




TABLE NO, 10

DUST COLLECTCR TEST AT UMGENI POWER STATION, BOILER NO. 9

MlCIR.
CYCLONE BEAKER NO, 3 OVEN FOR 4 HOURS
+ PILTER NO. 3
41. 6822 41.6484
40.8435 40.8435
.8387 . 8049
CYCLONE BEAKER NO. 4
+ PILTER NO. 5
50.7765 50,7408
49:1659 49,1659
1.6106 1.5749

TOTAL WEIGHT OF DUST COLLECTED : 2.3798 gram




TABLE NO. 11

VELOCITIES IN DUCT AND PROBE

LEFT HAND SIDE

—
e et e

I0AD: E.C.R. DATE: 26-11-1963
| MEAN MEAN MEAN
SAMP- AVERAGE = MEAN VELOCITY | ORIFICE | VELOCITY
IING  TEMPER- A VELOCITY | 1IN SAMP- | PRESSURE IN
POINT = ATURE HEAD | LING POINT | DROP PROBE
Vi V2
NO. O mm. H,0 m/sec. mm. Hy0 m/sec.
A1 402 4.80 10.42 17.50 | 10.42
A2 402 6.23 11.86 22,57 | 11.90
A3 402 6.20 11.84 22.43 | 11.83
A4 402 6.00 11.65 22.00 | 11.74
A.S 102 6.13 11.76 22.00 | 11.74
A.6 404 4.07 9.57 15.00 9. 60
B.1 399 5.50 11.11 20.00 | 11.11
B.2 102 6.43 12.06 23.60 | 12.12
B.3 403 6.37 12.02 23.13 | 12.04
B.4 405 6.57 12.23 23.80 | 12.27
B.5 404 6. 60 12.24 23.80 | 12.27
B.6 402 4.40 9.97 16.07 9.97




TABLE NO. 12

VELOCITIES IN DUCT AND PROBE
LOAD: #.C.R. DATE: 26-11-1963 RIGHT HAND SIDE
E MEAN MEAN
SAMP- | AVERAGE NEAN ViLOCITY MEAN VELOCITY
LING TENPER-~ @ VELOCITY  IN SAMP- ORIFICE IN
POINT ATURE HI LING POINT . PRESSURE PROBE
v, DROP v,
NO. 04 mm . 0 m/sec. mm. H,0 m/sec.
c.1 402 5.43 11.08 19.67 11.07
C.2 403 5.93 11.59 22.00 11.76
C.3 402 5.87 11.52 22.00 11.74
C.4 402 5.47 11.12 20.00 11.15
C.5 402 5.53 11.18 20,00 11.15
C.6 401 5.40 11.04 19.50 10.99
D.1 400 5.80 11.42 21.00 11.42
D.2 401 5.80 11.44 20.83 11.39
DS 401 6.77 12.36 21.33 . 11.49
D.4 402 5.80 11.45 20.83 11.40
D.5 403 5.60 11.27 20.43 11.27
D.6 384 5.13 10.53 18.50 10.44




TABLE NO. 13

VELOCITIES IN DUCT AND PROBE

L0AD: M.C.R DATE: 27-11-1963 LEFT HAND SIDE
g MEAN MEAN MEAN
| SAMP- = AVERAGE MEAN VELOCITY | ORIFICE  VELOCITY
 LING | TEMPER- | VELOCITY | IN SiMP- | PRESSURE IN
2POINT ATURE HEAD LINGV?OINT DROP Pﬁi?E
NO. i mm., H,0 n/sec. mm. Hy0 m/sec
A.l 397 6.17 11.74 22,43 11.67
A.2 398 8.17 13.52 28,50 13.26
A.3 396 8.43 13.70 29.67 13.51
Ak 395 8.07 13.39 28.17 13.12
A5 395 7.57 12.97 26.67 12.82
A.6 394 5.23 10.77 18.83 10.58
B.1 399 8.27 13.62 29.33 13.48
B.2 406 . 8.53 13.96 30.17 13.81
B.3 400 8.53 13.85 30,50 13.83
B. 4 400 8.75 14.03 31.77 14.03
B.5 399 8.73 13.99 31.50 13.99
B.6 399 5.93 11.54 21.67 11.47




TABLE NO. 14

VELOGITIES IN DUCT AND PROBE

LOAD: M.C.R.

DATE: 27-11-1962

RIGHT HAND SIDE

% MEAN MEAN MEAN
SAMP-  AVERAGE MEAN VELOCITY @ ORIFICE  VELOCITY
LING | TEMPER- | VELOCITY . 1IN SAMP-  PRESSURE IN
POINT = ATURE HEAD LING POINT DROP PROBE
v, A
NO. Op mm. Hy0 m/sec. mm. H,0 m/sec.
c.1 404 6. 60 12.25 23.83 12.16
c.2 405 7.13 12,74 25,50 12.63
¢.3 406 7.33 12.94 25,90 12.74
C.4 406 7.13 12.76 25.33 12. 60
c.5 406 6.86 12.52 24,50 12,37
c.6 404 6.67 12.31 24.07 12.20
D. 403 7.40 12.95 £6.36 12.82
D.2 404 7.40 12.97 26.16 12.75
D. 405 7.60 13.11 27.00 13.03
D. 405 7.60 13.11 27.00 13.03
D.5 404 7.46 13.02 26.33 12.84
D.6 404 7.43 12,99 26.16 12.82
TABLE NO. 15
DUCT AREA
POSITIONS DIMENSTIONS | ARBA (gACH)
in

A.1l, A.2, A.3, A.4, A.5, A.6 .

B.1, B.2, B.3, B.4, B.5, B.6  95.5" x 39" 310.375
¢c.1, ¢.2, ¢.3, C.4, C.5, C.6

D.1, D.2, D.3, D.4, D.5, D.6
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TADL: NO. 20.

DUST _EMISSION.
| UNIT R.H. L.H. TOTAL.
® | Weight of Ash Sampled (W) Gram 0.8049  1.5749 2.3798
; Weight of Ash E}?tted (B) | 1b. 120.345 _235.168 355.513
Weight of Ash Collected 1b. 1012.8 958, 4 1971.2
& in 4 Hours. ;
UNIT: TOTAL
o
> iWeight of Ash Sampled (W) | Gram 1.5945
= Weight of Ash Emitted (&) 1b | 237.124
Weight of Ash Collected 1b 1074.98
in 4 Hours.
TABLE NO. 21.
7.C.R,
EMITTED: MASS COLLZECTED MASS
g?%%“ ASH | OF ASH ASH OF ASH | %%%%g%%§é%
e ANATYSTIS. EMITTED. ! ANALYSIS @ COCLLECTED ' :
Microns % 1bs % 1bs %
O = 1.4 1063 3087 Oq53 5069 59052
104- - 3.3 4—088 11:57 1136 14062 55.82
303 - 500 16-26 38«56 3n18 34.18 46999
5.0 = T.4 23.88 56463 5.39 57.94 50.57
704 = 11.6 33-}69 79089 ) 9033 100930 55066
1k.6 - 19.2 14.03 33.27 8.72 93.74 73.81
19.2 Lo 25.7 lc 1 4.05 3!60 38070 90053
> 23-7 3- 2 9-29 67I85 729‘37 9104’9
TOTAL 100,00 = 237.13 99.96  1074.55 81.92




TABLE NO, 22

M.C.R.
. EMMITTED MASS CCLLECTED MASS :
e B ) OF ASH ASH OF ASH  |TRACTIONS
= ANATYSIS | EMMITTED ANATYSIS | COLLECTED i* =
Microns % 1bs % 1bs %
1.0 - 1.4 3.35 11.91 0.54 10.64 47.18
1-4 - 3-3 6.02 21-4—0 1047 28-98 57052
5.0 = T.4° 35.85 127.45 4.87 96,00 42.96
7.4 - 11.6 - 28.43 101,07 7.99 157.50 60,91
11.6 - 19.2 5.44 19.34 7.86 154.94 88,90
19.2 - 23,7 1.14 4.05 3.13 61.70 93.84
23-7 == 26-6 0.55 1-96 lo54 30-36 93093
>26c6 504'7 19145 69.64— 1372074 98.60
TOTAL 100.00 = 355.513 160,00 1971.20 84.72




APPENDIX.

PARTICLE $IZ% ANALYSIS OF FLY-ASH SAMPL&ES

UMGENI POWER STATION.

lescription of Samples 3

The samples consisted of fly-ash from Umgeni

Power Station and were designated as follows 3

(a) %®.C.R., probe sample;

(b) M.C.R., probe sample;

(¢) #.2.R., primary collector sample (R.H. )
(a) #.C.R., secondary collector sample (R.H. )
(e) £.C.R., primary collector sample (L.H. )
(£) =.C.R., secondary collector sample (L.H.);
(g) M.C.R., primary collector sample (R.H.);
(h) M.C.R., secondary collector sample (R.H.);
(1) M.C.R., primary collector sample (L.H.);

(j) M.C.R., secondary collector sample (L.H. )

The average particle density for the samples

was 2.185 gm/cc.

Method of Analysis ¢

A screen analysis was performed on samples
(¢) = (§). As requested, the analysis of samples
(a) and (b) and the —325 mesh fractions of samples
(¢) = (j) was done by means of a Bahco Centrifugal

Dust Classifier.

. RESULTS ¢

Screen Analysis (Dry).

For each case three samples were analysed and
all subsequent calculations were based on the mean

values obtained,

(¢) EuGuoRey evoo
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(¢) E.C.R., primary collector sample (R.H.).

Size fraction Sample A i Sample B | Sample C | Average
Mesh grams grams grams grams
<60 21,15 20.76 21.39 | 21,10
60-100 22,81 22.60 22.43 22.61
100-150 13,18 19.95 12.92 13.02
150-200 2,91 2.70 2.80 2.80
=325 32,20 34407 3%.30 33%.21

(d) E.C.R., secondary collector sample (R.H.) .

g Size fraction  Sample A | Sample B | Sample C : Average
; Mesh grams grams gramé‘ grams
<60 3.00 2.98 3.17 3.0b
100-150 14.84 16.78 18.79 16.80
150-200 6.04 5.55 4.62 5.40
200~-325 22 .34 21.07 21.60 21.67
- 325 44 .56 44,37 42 .27 43,74
(e) E.C.R., primary collector sample (L.H.).
Sizerfraction Sample A Sample B Sample'C Average
Mesh grams grams grams grams
<60 15,10 15.15 15.07 15,11
60~100 26.12 25,98 25.92 26,01 .
100~-150 16.70 19.16 18.22 18.03
150-200 4,84 3,80 3.88 4,17
200-325 9.84 8.60 9,50 9.31
=325 27.40 27.31 27.41 27.37

(f) E.C.R.,, secondary collector sample (L.H.).

Size fraction | Sample A | Sample B Sample C | Average
Mesh grams grams grams grams
<60 52 1.58 1.55 1.55
60~100 6.40 6.48 6.58 6.49
100-150 16.05 17.68 13.83 15.85
150-200 8.38 6,33 6,83 7.18
200-325 23,55 24.98 25,05 24,53
=325 44,10 42 .95 46,16 44,40
(g) M.C.R., primary collector sample (R.H.).
Size fraction | Sample A Sample B Sample C | Average
Mesh grams grams grams grams
<60 34 .14 34,38 34 .44 34,32
60-~100 18.85 18.88 18.55 18.76
100-150 11.47 10.32 LG5 10.65
150-200 2.80 3.40 3.05 3.06
200-325 6.75 1.3 7.39 T.Ll7
>3%25 25.99 2065 26.42 26.02
(h)

0--00/



(h) M.C,R., secondary collector sample (R.H.).

!

-3

Size fraction  Sample A  Sample B | Sample C | Average
Mesh grams grams grams | grams
<60 6.75 7.04 7.05 6.95
60-100 11.60 11,75 IR T2 11.65
100-150 13,70 14.49 14,06 14 .08
150-200 6.69 6.65 6.12 6.49
200~-325 20.35 19.81 21.96 20,71
=525 40,91 40.26 39.09 59.08
(i) M.C.R., primary collector sample (L.H.).
Size fraction Sample A | Sample B Sample C | Average
Mesh | grams grams grams grams
<60 26.24 26.02 25.89 26.05
100~150 12.29 12 .44 12.68 12.47
150-200 3.82 3.39 3.42 5.54
200-325 7.60 7.70 7.60 7.63
= 325 28.25 28.45 28.66 | 28.46
(3) M.C.R., secondary collector sample (L.H.).
Size fraction Sample A | Sample B  Sample C . Average
Mesh grams grams‘ grams grams
60 4,45 4.41 4,42 4,43
60-100 9.64 9.¢7 9.74 9.65
100-150 16.51 15,40 18,02 16.68
150-200 6,82 5.84 5.16 5.94
200-325 2%.25 22.85 21.14 22,41
=325 39.33 41.83 41,52 40,89

Bahco Analysis Results.

(2) E.C.R., probe sample:

Sample Weight:‘Gu

= 1,1892 grams
Residue on screen: Gf = 0,0004 grams

Grain size limit, Regid
miorons esiqaue, grams )
Spacing Cumalatlve
Piece | Ideal Actual aﬁgighgrfin
No. particle | particle : .
diameter diameter Ga Ga + Gf size limit
!
s a=a'/1.5/p
18.5 3.2 1.4 1.1694  1.1698 98.37
17 T4 3.3 1.,1114 ¢ 1.1118 9%.49
16 11.0 500 0.9180: 0.9184 T7.23%
14 16.5 7.4 0.6%41 i 0,6345 5%.35
12 2] 11.6 0.2334 i 0.2338 19.66
8 42 .5 19.2 0,0665 | 0.0669 5.63
4 52.5 23,7 0.0462 ¢ 0,0466 3.92
0 59.0 26.6 = - =
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(b) M.C.R., probe sample: Sample weight: G, = 1.9348 grams

Residue on screen: Gy = 0.0065 grams

Grain gize 1imi%, Residue, grams
Spacing nEcrone Cumalative
. %
Piece | Ideal Actual agg&ihgrgin
No. particle particle _ : .
diameter diameter Ga Ga Gf  size limit
2 a=a'/1.5yp
18.5 Y 1,4 1.86%5 i 1.8700 96,65
17 Ted 3.3 1,7470 1 1,753%5 90.63
16 11.0 5.0 1.4810 1 1.4875 76.88
14 16.5 Te4 -0,7873%3 + 0,7938 41,03
12 25,7 11,6 0.2373 + 0,2438 12.60
8 42.5 19.2 0.1%20 : 0,1385 7.16
4 52.5 20le 0.1100 | 0.1165 6,02
0 59.0 26,6 0.0993 | 0.1058 B

(¢) E.C.,R., primary collector sample (R.

H.) (-325 mesh):

Sample weight: Gy = 14.1816 grams
Residue on screen: Gg = O grams

Grainmigignlimit, | Residue, grams
. S Cumalative
Spacing weight %
Piece Ideal Actual above grain
No, particle partiele : o~
diameter diameter Ga Ga + Gf size limit
a! d=d'/l'5\fﬁ-
18,5 3.2 1.4 13.9689:13%.9689 98,50
17 i 3.3 13,1882 13,1882 93,00
16 11.0 5.0 11.4049:11.4049 80.42
14 16.5 Ted 8.6034: 8,60034 60,67
12 25.17 11,6 4.5669 4.5669 32,20
8 42.5 19.2 1.9974: 1.9974 14,08
4 52.5 23,1 1,2096: 1,2096 8,53
0 59.0 26,6 : 0.9039: 0,9039 6.37
(a) E.C.R., secondary collector sample (R.H.) (-3%25 mesh):

Sample weight: Gy = 13.6262 grams
Residue on screen: Gf = 0 grams

Grainmiiignéimit, Residue, grams
S racine Cumalative
Piece | Ideal Actual agiiihgrgin
No. particle particle ; =R
diameter diameter Ga Ga + Gf | size limit
1 4
d d=a'/1.5\C
18,5 - 1.4 13.4449 13,4449 98.67
17 7.4 3e3 13,0110:13.0110 95,49
16 11.0 5.0 12,0162:12,0162 88.18
14 16,5 T4 10.3448:10,3448 75.92
12 25.7 11.6 1.2395: 7.2395 5%.13
8 42,5 19,2 4,0966! 4.0966 30,06
4 52.5 23.7 2,7161; 2,7161 19.93
0 59.0 26.6 2,1053: 2,1053 15.45

(€) eaess/




(e) .G

.%., Primary collector

-5

sample (L.H.) (=325 mesh);

Sample weight Gu = 14.2742 gms.
Residue on screen: Gf = C gms.
Grain size limi®d, Residue, grams
g . gECTons Cumalative
=£?Clng e weight ¢
f§§ce Tdeal Actual abovelgra%n
o particle @ particle } size limit.
diameter diametex = = fat
a d=ay1.5 V¥
18.5 3.2 1.4 13,9890 13.9390 98.00
17 1.4 3.3 13.5564113.3554 93.57
16 11.0 5.0 11.9190 11.9190 83.50
14 16.5 Ted 9.4356 9.4356 66,10
1z 25.7 11.6 5.6520. 5.6520 39.60
8 42.5 19.2 2.8109 2.8109 19.69
4 52.5 23.7 1.8765 1.8765 13.15
0 9.0 26.6 1.47714 1.4714 P 0
(f)  #.C.R., secondary collector sample (L.H.) (-325 mesh)

Sample weight Gu = 14.0319 gnms.
Residue on screen Gf = 0 gms.
Grainvgize 1imit, Residue, grams
. Hrerons- Cumalative
Spacing ; o nt 9
Piece Ideal Actual ; ebgséggragn
No.. particle particle u i el
diometer dismeter Ga Ga + Gf size limit.
a a=a'/1.5V p
18.5 LI 1.4 13.8800:13.8800 98.92
17.0 T4 3.3 13.4940:13.4940 96.17
16.0 11.0 5.0 12.5334 12.5334 d9. 32
14 16.5 7.4 10.8426 .10.8426 77.27
12 25.7 11.6 7.6934 .7.6934 54.83
8 42.5 19.2 4.3794  4.3794 31.21
4 VAR 23.7 2.9222  2.9222 20.83
O 59.0 26.6 2.2920 16,33

2.292C




(g) M.C.R.,, primary collector sample (R.H.) (-325 mesh);
Sample weight s Gu = 14.5755 gms.
Residue on screen Gf = O gms.
Grain size limit .
lerona) g Residue, grams
Spacing Cumalative
Piece weight ¢
No. Ideal | actual above grain
particle: particle ) size limit.
diameter: diameter = Ga + G
a d=a'/1.5V¢
18.5 3.2 1.4 1r.4C61 . 14.4061 96.16
17.0 7.4 3.3 13.6482 13.6482! 93.G0
16 11.0 5.0 11.8975 11.3975 81.07
14 16.5 T.4 8.9571: &.9571 61.03
12 25.7 11.6 4.9726 4.9726 33.88
8 42.5 19.2. 2.4422 2.4422 16.64
4 52.5 23.7 1.5914 1.5914 10.84
0 59.0 26.6 1.1986 1.1986 8.17
(nh)  M.C.R., secondary collector sample (R.H.) (=325 mesh);
Sample weight : Gu = 15.1220 gms. '
Residue on screen : Gf = G gus.
Grain size limit .
Nierona: ’ Residue, grams A
Spacing snalevive
Piece welght %}
Yo. I%gai Ag?uil abovelgrg%n
particle i particle ) : » | size limit.
diameter | diameter £ Ga + Gf
q! d=a'/1.5VP
18.5 BRe 1.4 14.8854; 14.83854 98.44
17 Ted 2.3 14.2649 14.2649 94533
16 11.0 SPLY) 13.106C: 13,1060 86.67
14 16.5 T.4 11.2846F 11.2846 T4 .62
12 257 11.6 8.1966: 8.1966 54,20
8 42.5 19.2 4.7387 4.7387 31.34
4 52.5 23.7 3.28721  3.2872 £1.72
0 59.0 26.6 2.5441  2.5447 16.82
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(1) M.C.R., primary collector sample (L.H.) (=325 mesh):
Sample weight : Gu = 14.3961 gm.
Residue on screen Gf = 0 gm.
v Grain size limit, Residue, grams E
, i UELS50 ek Cumalative |
Spacing | . weight %
P&ece Ideal Actual above grain
Ok particle particle Ga Ga + Gf size limit.
diameter diameter &
a' d=4'/1.5 P
18.5 3.2 Y. 14.1673. 14.1673 98.41
17 T4 3.3 13.4883 13.4883 93.69
16 11.0 5.0 11.9565! 11.9565 83.05
14 16,5 1.4 9.3138 9.3138 64.76
12 25.7 11.6 5.3756, 5.3756 37.34
- 8 42.5 19.2 2.5863 2.5863 17.97
4 52.5 23.7 1.6601 1.6601 11.53
0 58.0 26.6 1.2428 1.2428 8.63
(j) M.C.R., secondary collector sample (L.H.) (-325 mesh)
sample weight Gu = 14.5421 gm.
Residue on screzen ¢ Gf = 0 gm.
Grain size limit .
R Residue, grams .
Spacing Cumglatlye
, o
Piece _ weight %
No. paI%?aie Agﬁuil _apovelgrgln
rtic particle size 1limi-.
diameter | diameter Ee ey GE
a d=a'/1.5J5
18.5 3.2 1.4 14,3629 14.3629 98.76
17 Te4 3.3 13.8515 13.8515 95.25
16 11.0 5 i 12.8871 12.8871 88.62
14 16.5 T.4 11.2882 11.2882 77.62
12 2B 11.6 8.2990 8.2990 57.07
8 42,5 19,2 4,8112 4,8112 33.08
4 52.5 23.7 3.3532 3.3532 23.06
0 59.0 26.6 2.6417 2.,6417 18.17.




COMPLETE ANALYSIS.

o CeR,
PERCENTAGE
Particle
size range
microns ~ Right hand collector. Left hand collector
Primary Secondary Primary Secondary
=251 21.10 B3R05 15.11 1.55
251 - 150 22,61 9. 34 26.01 6.49
150 - 104 13.02 16.80 18.03 15.85
104- — 75 2.80 534-0 4-17 7018
75 - 44 7.26 21.67 9.31 24.53
44 - 26,6 e 6.76 2.82 7.25
26.6 - 23,7 0.72 1.96 0.78 1.99
23.7 - 19.2 | 1.85 4.43 1.79 461
19.2 - 11.6 6.02 10.09 5.45 10.49
11.6 - T4 . 9.45 9.97 7.25 9.96
7!4‘ — 500 6056 5-34' 704‘6 5535
5.0 - 3.3 4.18 3.19 2.76 3.04
3.3 - 1.4 1.83 1.39 Ioora Lt 1.22
<1.4 i 0.50 0.58 0.55 0.48
TOTAL 100.02 100,00 100.00 99.99
COMPLETE ANALYSTS.
M.C.R.
Particle ZRCENTAGE.
Size range .
microns | Right han@ collector Left hand collector
Primary % Secondary Primary Secondary
= 251 34.32 6.95 26.05 4.43
251 - 150 18.76 11,69 21.85 9.65
150 - 104 10.65 14,08 12.47 16.68
775 - 44 T.17 20.71 7.63 22 .41
44 - 26.6 2.13 6.74 2.46 Te43
26.6 - 23.7 0.70 1.97 0.83 2.00
2307 e 19-2 1«:51 3085 1-83 4.10
19.2 - 11.6 4.49 9.17 5.51 9,81
11.6 - 7-4 7-06 8-18 7079 8041
7'4' - 500 5-21 4’983 5e22 4--4-9
5.0 = 3.3 3.10 3.07 3.03 2.71
3.3 - 1.4 1.34 1.64 15 34 1.44
<1l.4 0.48 0.63 0.45 0.50
TOTATL 99.98 100,00 1C0.,00

100,00




THE ANALYSIS OF THE

COMPOSITE

EMPLOYING THE FOLLOWING RILATIONS

(a)

(v)

E.C‘R‘

(1)

(2)

(3)

Total

mass

of

dust

caught

SAMPLE

L.H,

WAS CALCULATED

1.494

I

secondary

Total

Total

mass

mass

of

of

dust

dust

caught

caught

Lﬂ HO

R.H.

primary

2.692

secondary

Total

Total

mass

mass

of

of

dust

dust

caught

caught

R.H.

L.H.

Total

MLCIR.

(1)

(2)

Total

ma.ss

mass

of

of

dust

dust

caught

caught

R.H.

L.H.

primary

= 1.079

1.349

secondary

Total

Total

mass

mass

of

of

dust

dust

caught

caught

L.H.

RO H.

primary

secondary

Total

Total

mass

mass

of

of

dust

dust

caught

caught

RI I{.

L.H°

Total

mass

of

dust

caught

R.H.

primary

= 1.057

2.262
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ANALYSIS OF COMPOSITE SAMPLES
(CALCULATED).

PERCENTAGE.
Particle
size range
microns. BE.C.R. M.C.R.
> 251 Tedd 14.47
251 - 150 13.65 14.36
150 - 104 16.26 13.99
104 - 75 5.36 5.17
75 - 44 18.10 ) : 16.33
4-4 = 26-6 5n4—8 5032
26.6 = 23.7 1.56 1.54
23.7 = 19.2 3.60 3.13
19.2 -~ 11.6 8.72 7.86
11.6 - 7.4 9.33 7.99
7‘94 - 5-0 5»39 4'u87
5.0 = 3.3 3.18 2.96
3.3 - 1.4 1.36 1.47
<1l.4 0.53 0.54
TOTATL 99.96 100,00
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FIGURE C 1b Note: This figure is H.@H. the purpose of illustration only
and of reduced size compared with the diagram from
Calibration Curves of Apparatus No. 2, which the ratio p, + p. is determined.
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