100 STEAM CONDENSERS AND THEIR APPLICATION IN SUGAR FACTORIES

8th August, 1912.

ADJOURNED DISCUSSION.

Mr. A. Stobo, in continuing the discussion, said that the
author had made it clear that condensers and air pumps
were used in the manufacture of sugar, mainly for the pur-
pose of obtaining low temperatures during evaporation. He
thought this point would probably be more clearly demon-
strated by referring to a table showing the varying tempera-
tures corresponding to degrees of vacuum. The table, which
was no doubt very well known, was shown in the following
figure, No. 1, from which it would be seen that, while at low
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Fig. 1.

vacua the difference in temperature only showed a small
rise of 20 to 3° Fahr, per inch; for higher vacua, say be-
tween 28" and 297, there was a difference of 13° Fahr.
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The author showed us quite a variety of condensers, and
gave some very interesting and instructive particulars. The
speaker had spent quite a considerable time in sugar mills,
and, consequently, had actual experience of many con-
densers. It was pointed out in the paper that surface con-
densers were not largely used in sugar factories, but he had
one under his care that gave very satisfactory results.

In the next Figure No. 2 was shown the condenser in
question, which was connected to a triple effet apparatus. It
may interest members to know that when the air pump was
first started with this plant, it was only possible to obtain
about 16” of vacuum, with a corresponding temperature of
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Fig. 2.
176° Fahr., and until the temperature of the juice in the
3rd pot rose to boiling point, and vapour was given
off so that tne surface condenser came into operation, the
vacuum remained the same. However, after the surface
condenser came into operation, in about half-a-minute’s time
the vacuum quickly rose to 26", with a corresponding tem-
perature of 125° Fahr. This sudden rise of vacuum was re-
sponsible for such a commotion in the 3rd pot that, unless
the juice had been kept at a low level, a large quantity of
the liquid was liable to boil over and be lost out of the pot.
He had seen this happen on several occasions when the ap-
paratus was in the charge of an inexperienced man whao
could not believe that such a thing was possible. Although
the matter was rather irrelevant, he considered that it was
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sufficiently interesting to justify his referring to what he
considered was a similar case. He referred to the explosion
of the boiler of a ship when it sank. It was stated that those
of the “Titanic’’ exploded when she went down, and since
then the boiler of a small steamer on one of the American
lakes. The matter was one often referred to, and he would
like to hear what Members’ views were on the subject. He
knew that some would ridicule the idea of such a thing hap-
pening, but, for his part, after the experience he mentioned
with the effet apparatus (which he might add had a safety
valve in the outlet pipe, the latter being 4 ft. in diameter), he
quite believed that such a thing was possible ; especially, see-
ing that the temperature in the steam space was reduced
from 176 degrees to, say, 100° Fahr. in a few moments, and
that the cooling surface plunged into the icy cold water was
relatively greater than the heating surface on account of the
former being external and the latter internal. When it was
realized what an amount of energy was stored in a boiler
it seemed unreasonable to expect that this could disappear
in a moment without any effect. :

Here is a further table shown in Figure 8, which gave
some particulars of tests made to show the difference in tem-
perature in deep vacuum pans. On referring to the figures
it will be seen that, whilst in the upper part of the pan there
was a vacuum of 274", with a corresponding temperature of
1049, the temperature of the massecuite in the lowest part of
the pan was 1679, so that it will be understood that it was
quite possible for the temperature of the discharged masse-
cuite to be very much higher than the temperature due to
the vacuum in the top of the pan. He remembered that at
one period of his experience a very great difficulty was met
with owing to a disease in the cane called ‘‘Gumming,’” and
this made tne massecuite so stiff that it was practically im-
possible to circulate it in the pans. The suggestion was
made that some jets of steam be blown into the bottom of
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the pans, and this immediately made a great improvement.
He believed thaf the diameter of these jets was about 2/
and that all of the pans were now fitted with such.

BOILING TEMPERATURES & PRESSURES

IN A VACUUM PAN

Fig. 8.

It may be interesting to quote some tests which he had
made to show how rapidly the rate of evaporation drops as
the boiling proceeds and the massecuite gets heavier. These
figures were given on the following Figure 4, and were ob-
tained by measuring the condensed water from the steam
coils. Thig reminded him of the question of entrainment
mentioned by the author, and he thought it was obvious from
this test that, if there was any entrainment at all, it could
only occur during the first half hour or so, and while the
pan was boiling down If a loss from this cause did occur it
would of course be serious, but he thought the loss actually
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was small, as the total undetermined loss in a sugar mill was
not great. This included losses at the juice wells, pumps,
clarifiers, filterpresses, effets, pans, coolers, centrifugals, and

TESTS OF CONDENSED WATER FROMCOILS
IN A VACUUM PAN

|_FROM LOWEST COIL IN PAN FROM ALL THE COILS
| TESTNRNUTES| CALLS pen HOUR [TESTNOMINUTES | CALLS cen HOUR
1 20 500 1 20 2250
2 25 395 2 20 1500
3 40 267 3 30 1000
4 45 175 4 30 1000
-5 55 166 5 50 550
6 75 115 6 60O 00
B BT R 7 GO 750 5COLS
PR ke 23 3 60 00
9 60 300
10 60 500
AT H 325
Fig. 4.

in bagging, in all of which there must be some loss, although
small in many cases, and it did not seem that there was
much left to be accounted for by the condensers.

In the next figure, No. 5, was shown a view of a marine

condenser fitted with an “Augmentor’’ as applied to the Gt.
Western Railway Co’s. steamers for use with their turbine

VACUUM AUCMENTOR ror MARINE ENGINE

Fig. 5.
engines, and the speaker had endeavoured to make use of
a similar device in connection with a vacuum pan con-
denser, with a view to obtaining an extra %’ or so. The re-
sult was not satisfactory, and although quite a number of
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trials were made, he could not claim to have gained }”, pro-
bably because the vacuum was already high, viz, 281", and,
unlike pressure, there was a limit in the case of a vacuum,
and he thought they were probably very near to it under the
conditions the condenser in question was working.

He had learned, however, that it did not matter at what
part of the end of the condenser the device was connected,
and also that while it was previously thought necessary to
have an 8” pipe connected with the air pump, he found that
14" was ample, even at the start of the process when the pan
was doing its maximum work. The air pipe in question was
now 4/ in diameter and he thought quite large enough.

He was sure that Mr. Harricks had gone to considerable
trouble in preparing his paper, and had gathered quite a lot
of information about the various forms of condensers in
actual use, but it seemed to him that there would probably
not be a very great difference in the results obtained there-
from.

Mr. Hector Kidd said that the subject of the author’s
paper covered a wide field and one that was now receiving
the attention of engineers throughout the world, more par-
ticularly in connection with the steam turbine, in view of the
importance of high vacua for obtaining the best results.

In raw sugar factories, refineries, and other industries
which dealt with orgamic materials, such as sugar, syrup,
milk, blood, gelatine, etec., the use of the condenser was es-
sential, as the boiling and evaporating should be done at a
low temperature to prevent injury to, and deterioration of
tne solutions.

The economy to be gained by the use of the condenser
in steam engines and turbines varied from 20 to 25%. In
the case of vacuum pans and single effeti evaporating vessels,
there was practically no economy over the system of open
evaporation, but with multiple evaporators the use of the
condenser permitted the solutions to be evaporated at low
temperatures and with very considerable economy of steam.
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He was able from experience to endorse the statement
of the author that the highest efficiency and economy could
only be obtained when working with the highest practicable
vacuum in multiple effets; and also that in a well balanced
raw sugar factory the exhaust steam from the power plant
was about sufficient to do all the heating, boiling and evapor-
ation required in the production of sugar from the sugar cane.
This result was mainly due to the system of multiple evap-
oration in use in all modern factories.

The diagramatic sketch shown in Figure 1 of the paper
illustrated a quadruple effet apparatus and condenser of the
ordinary kind. With the author’s permission he should like
(although it was rather outside the scope of the paper) to
supplement his description with a few figures to explain its
working and economy in evaporation.

Assuming the apparatus to contain 16,000 sq. ft. of
heating surface, divided equally in each of the four vessels,
i.e., 4000 sq. feet in each vessel, the rate of evaporation per
square foot of total heating surface may be taken at .6 gal-
lons per sq. ft. per hour = 16,000 x .6 = 9600 gals. of water
evaporated per hour. Without computing an accurate heat
balance, but taking round figures, it may be stated that the
9,600 gallons, or 96,000 1bs. of water, could be evaporated in

the apparatus by the condensation of 2,400 lbs. of steam
96,000

2,400
orated per 1 1b. of steam condensed. Under these working
conditions the weight of vapor or steam passing from the 4th
vessel of the apparatus to the condenser was approximately
about 27,000 Ibs. per hour.

supplied to the first vessel = = 4 1bs. of water evap-

Broadly speaking, condensers may be divided into two
classes, viz.: the jet and surface types; the surface con-
denser was only used in raw sugar factories when it was
deemed necessary to save the water of condensation for use
in the factory. An example of this kind, the speaker re-
membered, occurred in the year 1888 when enlarging and re-





