NOTES ON DRYER TEMPERATURES.

J. LAMB. -
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s e “Phe foilowing i$ S extract fromi ‘a lettér redently yeceived which
explains itself:— B o S
"*While travelling around the country | noted most estates worked
their tea driers, under all possible climatic conditions, at [80°Fah. and some-
times lower, whereas on other estates particularly where the Superintendents
. were keen teamakers, temperatures at their tea driers during recent ‘wet
: weather varied between 1850 and 2002 Fah. B " g

“I was informed, perhaps erroneously, the T. R. 1. had stated 180°Fat,
was the best firing lemperature under any conditions, but it is my opinion
that a figure in the vicinity of 1950 is more correct and teas so fired
keep better for the London market.”

The considerations gbvernihg firing temperatures were explained
in; very full detail in The Tea Quarterly, Vol. V1I1 (1935), page 43,
under the heading ‘“The Theory and Practice of Tea Drying.”’ ’

-~ For reasons which will be obvious after reading this article,
we have avoided hard-and-fast statements about inlet temperatures
because any figure we give can never be of universal application.
We have, however, made very definite statements about exhaust
temperatures and we have not found any reason to alter these; on
the contrary, practical experience gained from advisory work and -
the result of our investigations on enzymic fermentation have
strengthened our views. In case there is any misconception on this
‘point let me repeat that continual working with very low exhaust
temperatures (below 120°F.) or very high exhaust temperatures -
(above 135-140°F.) will sooner or later give trouble with keeping _
5, .- -auality. . When low inlet temperatures {below 190°F.Y are employed,. . . s
. <..athe upper limit may be raised slightiy=—- o= 777 20 - o

A warning is necessary in this connection where tilting tray
dryers are concerned and should be noted especially by those using
Colombo dryers. The exhaust temperature measured in the fan
casing of a suction dryer or in the exhaust vent of a pressure drver
may fall as low as 110 or even'105°F. for a few seconds immediately
after the bell has rung and the top tray tilted; in this case the tempe-
rature passes through a regular cycle approximately every three
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 minutes if the drying time .is 20 minutes. Immediately after the
" top tray has tilted the temperature falls to 105-110°F. rising quickly
- to 120-125°F. and then slowly to 135°F . before the bell rings-again.

This cycle can only be observed with a sensitive thermometer.’
- A thermometer with a heavy brass case will lag behind the true
" reading and may remain fairly steady between 120 and 130°F..
depenging on the thickness of the brass case. : ;L

ol i The  uestion<as o the besi inler tcmperature. cannot. be, .50
-. definitely answered, since this must vary to some extent according. -
to_the particular needs of ‘individual estates. As an example I will
quote the case of the estates where a touch of high fire amount-.
ing to a distinct maltiness in the fired tea is desired; in this case a
‘ternperature of at least 200°F. will probably be found by actual trial
to give the best results. ' e

- In other cases, nowadays fortunately rare, estates are forc.éd_
‘to use temperatures of 210 and 220°F. in order sufficiently. to raise
the drying capacity of their machine to cope with a large crop.: =

. Quite recently very low firing temperatures of the order of
- 185-170°F. have found favour in certain quarters. In this case the
exhaust temperature must still be maintained above 120°F:. and to
* do this the time of firing has to be increased and special pulleys
* may be found necessary, If a very low temperature is adopted a
riod:of greater than 25 minutes, which is the longest time possible
with pulleys normally: fitted to firing thachines, is-required for satis-
factory drying. Firing at low temperatures is thermally less efficient

than firing at normal temperatures and this raises the cost of fring: .

" Having qualified statements on the question of fring tempera-’

- tures as explained above, we can however say that in the majority -

‘of cases an inlet temperature of 190 to 195°F. gives very satisfactory
results with a firing period of approximately 20 ‘minutes. “When

other methods are employed for some définite reasons, suitable modi-
fications have to be made in the drving period and thickness. of
=" gpreading. The hmits of éxhaust temperature should, "however,
wH MR, L R R .- .- . . . . .
S “remain unaliered, R BRI -

" Inlet temperatures should be measurcd immediately below the:
bottom row .of trays. It is a common complaint when -a ‘machine
is fitted with two'thermometers at the-hot-air inlet, that the readings -
do not agree; this is usually because one is fitted towards the stove
~end of a'longish duct and the other below the trays.”  When speaking
of inlet temperatures the point at which they are measured should
be stated. A o B : '
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" To maintain the correct cxhaust temperature the rate of spread-
ing should be adjusted from time to time, particularly when ¢hanging
over from dhools to big bulk. In the fully automatic dryer, especi-
ally the modern pressure type, this adjustment is merely a matter
of a few turns of a handle and may be carried out by the firing cooly.

Adjustments to the rate of spreading are more difficult to carry

out in a tilting tray drver and may be left to the discretion of the
Teamaker, who should ensure that the exhaust temperature is of .
the correct-cider.. In this case the TFeamaker shoul give instrue- . =

“ 5 . o ve w1 SEES D e g TR JoRe i - w. e vag, TR A
. tions Tor increasing of decreasing the loading by a half to-one pound ™ ™ - -
at a time according to whether the temperature is too high or too '

low. Such instructions are simple and easy to carry out and will

save a good deal of trouble when the withers are too hard or too

soft, which variations are bound to occur from time to time in even

the best regulated factories.

Big bulk is better fired at a slower rate than the dhools, and a
thicker rate of spreading will compensate for the rise of exhaust
temperature which takes place under these conditions. At St
Coombs we thicken the rate of spread fairly considerably and change
to the slowest pulley when the big bulk reaches the third row of
trays. There is mvariably a slight rise of 5-10°F. in the exhaust
temperature, as it is impracticable to thicken the spread to such an
extent as to maintain the same temperature as when firing dhools.
The big bulk however comes out fully fired and the dhools fired
immediately before or following the big bulk are not over-fired. If
dhools follow the big bulk, the pulley should be changed again when
e; the dhools have reached the third row of trays. The slowest pulley
-‘ on almost all automatic machines causes the leaf to pass through
in about 24-25 minutes while the next pulley on which dhools are
fired corresponds to 20-21° minutes.

To ensure evenness of firing it is desirable that temperature
--and loading should be even, and it is a sound-practice to check
these points occasionally. Sensitive long stemmed thermometers
are best for this purpose and three of these instruments each reading
up to 220°F. (they are not expensive, they cost 3/6 each in England)

. wiil be.required.. In an endless chain dryer they chould be suspended RN

- 3t the two sides and ihe centre, across the ‘top row of triys; at about=~ =7~ 7~
the mid point of the length of the row of trays. Most tilting. tray
dryers are provided with two thermometers, one on either side of
the drying chamber but, for purposes of checking, the test thermo-
meter may be inserted through one of the bolt holes in the flange
* of the dryer thermometers if desired. If test thermometers are used
in this manner, great care should be taken to ensure that the thermo-
meters on either side project for equal distances into the air stream.
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- When the machine is empty, all thermometers in the same part -

.of the machine should read alike to within a few degrees, so in the
case of the Endless Chain Dryer the three thermometers suspended
above the tog) trays should give equal readings. The expression
same pari really refers to position in the air flow because even when
the machine is empty the air will cool to some extent on the way
through, owing to losses by radiation and conduction of heat.

_+ .1t the temperaturé distribution does not appear to be even,
further investigation is necessary and fucther adyice may be required,

but before this is sought the temperature under working conditiofs =

should be checked. .

Provided temperatures: are fairly even when the machine is
empty - ther should be even. under working conditions; if they are
not, a fault in spreading is indicated and the drying will probably
be uneven. The three thermometers suspended above the top tray
in the case of the automatic machine should all give similar readings
and in a tilting tray machine, of the pressure tvpe, .even tempera-
tures should be found across the exhaust vent. Conditions in the
suction type of tilting tray dryer may be checked by boring smatl
holes in the two fan ducts at corresponding positions and inserting
* the thermometers (equal distances) through these, taking great care

to ensure that cold air is not sucked in round the thermometers

" .while' readings are ‘taken. For the latter purpose the thin long
stemmed sensitive thermometers mentioned above are essential.

To ensure even distribution of Jeaf, and therefore even drying
in a tilting tray dryer, it is sound practice and quite easy, to spread
the top tray in two halves. Instead of having one box to hold say
10 1bs., two boxes each holding 5 lbs are used and the leaf from
these spread separately on the two halves of the tray. The centre
of the top tray may be actually indicated by marks on the iron
" work., Such a procedure is essential when carrying out tests and
should be made a regular practice Tor the best results. If these
_ :iilsts reveal uneven conditions, advice should be sought without

ay. L : :

. Whilst discussing firing temperatures it is pertinent. to draw
attefition "t the fact-that the inlet temperatite.should be maintained
as steady as possible. This is an-obvious necessity which is often
overlooked and, save in very few cases, there is no real difficulty
. in- maintaining a temperature to within, at the very utmost limit,
B°F. on either side of the temperature aimed at. Fluctuations are
almost entirely due to faulty manipulation of the heater-which subject
was dealt with very fully in a series of articles in The Tea Quarterly

in 1938 under the heading of “‘Fuels for Tea ‘Dryers.”” " Inlet
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temperature is easily regulated by means of the flue damper unless
there is some component in the heater badly out of order.

Cold air ports should only be used as an emergency means of
controlling temperature. Even in a pressure dryer where the air
is bulked by the fan before being forced into the drying chamber,
the introduction of large quantities of cold air may prove too much
for the bulking capacity of the fan, especially when the fan is fed
by two separate ducts on the suction side. In a suction dryer cold

. Wit can never be exnected to buylk with the hgtzair it s desired to

temper. The hot and coid air simply flow through the machine in
separate streams, leading to very uneven drying conditions. Cold
air allowed to .enter by the side ports on the drying chamber of some
suction dryers merely cools the thermometer!!

Any discussion of dryer temperatures is incomplete without
some reference to the question of the moisture content of fired tea.
Here again the question is often asked ‘“What do the Tea Research
Institute recommend.”’ Although we can be more definite on this
point our recommendation should be used with reason. Apparatus
for the determination of moisture content is now easily available
and perfectly simple to manipulate, making it possible for each
estate to work out the finer adjustments made necessary by their
own particular circumstances,

In general we say it is safe to pack tea for despatch at 4 to §
per cent moisture content. I} more suitable packing materials are
discovered in the future, it may be possible to allow another one or
two per cent of moisture with safety. If Kraft paper had not been
rejected on the grounds of absence of scrap value (see Bulletin
No. 1B, pages 17 and 79), this class of material would probably
have afforded sure protection for tea at 6 per cent moisture content
which would be an important consideration in times of unrestricted
output. - : .

Most estates accept the figure 4 to 5 per cent for packing, but
uestion the best figure for tea discharged from the dryer. In the
Zm case most estates fire to a much lower moisture content than
generally thought so | will outline.the procedure for the determi-

- pation of moisture in teasfreshlg«liccharged from a dryer. . " ol

1. Select a number of ordinary sample tins with well-ftting lids.

2. Take a sample by placing one of the tins under the discharge
of the dryer and allowing the tea to fall into it. Replace the
lid immediately sufficient has been collected,. making sure
that small pieces of leaf are not jammed between the lid

and the tin.
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of the tea discharged from the dryer. Samples should periodically .

8. Allow. the sample to cool. 15 :mnutes should suﬁ'lce |
4. Weigh out 10 grms. of the sample on the balance-and transfer

to another of the selected sample tins with a camel hair brush. -
This operation should be performed on a white glazed -tile
so that any scattered pieces may be observed-and collected. -

- Great care is necessary as any fragments lost wnll cause an
erroneous result on the high side.

at the particular elevation.
‘8. When the sample is temoved from the oven the lid should

_be. placed on the tin and the sample thus allowed to cool,

before wetghmg 16. minutes should suffice.

7. The sample should then be carefully transferred to the pan.

" of ‘the balance - observing the same precautions ‘as in 4.

-8, Place the sample._in_the.oven (the, lid qoust_of course be oE
the tin) and aliow to remain 84 to 4 hours.” The temperaturef
of the oven; if electrical and of the hot air type, should be -

- adjusted to within a few degrees of the boiling point of water

- My attention has frequently been drawn to the use of the Sllu:a‘_ '
Gel Dryer usually provided with 'the balance and which should be

kept in the balance case. The method of using this is as follows:—

1 At least once a week or when the paper indicator changes

colour, place the Silica. Gel in the oven and allow to remain. .-
at the same temperature as that employed for drymg samples- :

for 3-4 hours

| 2. At the end of thts perlod remove the Silica Gel from the oven |

and place the lid on ‘the tin.

3 Allow to cool wu:h the hd on 15 mmutes should suﬂice

4. Remove the, fid froff the tin containing the. Gel place it on -
the undersxde; of the tin so: that it does not get lost and place
. the whole apparatus in the balance case. ~The paper indi-
_..cator if available may:be placed upright by sticking the pin "~
in“one ‘of the holes*in the perforated alumiftium componen: R

When determining the moisture content of any other sample the

b

procedure from 4 onwards should be followed. "If these methods -

are adopted, an exact idea may be formed of the actual ‘‘dryness'’

be removed from the two’ sides ‘and the centre of the discharge (or

the discharge tray in a'D.D. Su'occo) to check the evenness of the

" moistu re conr.ent
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.- In most cases firing to approximately 8 per cent of moisture
gives satisfactory results and i the bins are in good condition and
tacilities available for drawing hot air around the bin space, the tea
may be graded, bulked and packed without recourse to final firing.
Some estates prefer to final fire whatever the moisture content or
season, in which case a higher moisture content in the fired tea may

be practicable.

In some factories, particularly those with a small crop which

‘iecessirates long. storage. periods in. the factary Bins, and. those: with,

bins'in a damp situation, or of poor construction, it may be foun
necessary to fire to a low moisture content initially and then to final
fire before packing. Generally speaking, those factories in districts
affected by the South-West Monsoun needto adopt special measures
during very wet weather when damp air pervades the whole factory
and dryers are taxed in raising hot air for withering.

Obviously therefore each estate must study its own special
requirements; a relatively simple matter when apparatus is available
for moisture content determination,

Many people have a prejudice against firing to a very low mois-
ture content, although as stated above most estates fire to a lower
moisture content than realised as | frequently hnd less than 2 per
cent moisture in freshly discharged teas.

We are carrying out accurate experiments on this matter and
will publish the results as soon as they become available. Although
at first sight this appears a simple problem it does in fact involve
many considerations which all have to be worked out separately.
Low moisture content in the tea discharged from a dryer may be

~ a result of:—
1. A hard wither.
2. A high- firing temperature.
3. Very light loading.
4. A long firing period.
;f?:j V"ariuus' corﬁbiﬁa{i;ﬁs _of “the” above factors, .of

~ which there are’ 4 x'3.X 2" &Hibinations =24 i all.-

Low moisture contents may not necessarily be the cause of poor
results; it may be merely symptomatic, the real cause of the poor
results being, in fact, something like a combination of high tempera-
ture and long firing period, which would give equally poor results
whatever the moisture content. [ quote these circumstances as an
example only, and it is intended as a warning against highly erro-
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‘neous conclusions which may be arrived at by experiments of a
_cursory nature, Season may, in.addition, affect results of firing -

- - experiments.

-~ In actual practice | have come across teas containing only 0.5
per cent moisture discharged from dryers on up-country estates
getting very good results, so I hesitate to quote a figure for the
lowest moisture content to which tea should be fired. However,
3 per cent is safe and satisfactory in most cases, so this must serve

a5 w-rouphguide until iviiher accurate: informatien is-available. . It

is obviously uneconomical however to dry tea to a lower figure than
is necessary. , :

In conclusion, we offer to check up results of moisture content
determinations carried out on the estate if the samples are packed - - -
as described in The Tea Quarterly, Vol, VIII (1935), page 59. 'In
the few cases where the estate cannot afford the cost of apparatus
for determining moisture content, we are prepared to do a limited
.number of determinations when definite problems arise. e

-





