1/2023

Drying for Renewable Energy Technology 3(2-2-5)

(n19auulivaIUSUINATUTIAINA I UNAUNU)

i AnuEIUNR Juf 4

= fnaguniivenas aselaygiuvistouaula
iy il VALA RAMABHAT UNVERSTTY UNIVERSITY OF WISDOM BAMK



UNI 6
AAUN AT N1TAL LY
(Drylng Kinetics)

« dasauanudu (moisture ratio, MR)

= amnsinsauiiy (Drying Rate)

= anWaNNdunazamIWdnsinsauwny (Drying Curve and Drying

Asst.Prof. Dr.Eleeya
Faculty of Science Technology a



Anedvnnisiaaug

1. dndninlatdadudnsigruauduLazansin1saul
2. UAANHIRINITOAIUIAUA AR IUANNAULALAIMNTINN5AS

3. UndAnmdunsaldraniieasidaunsnanutduLazdns
AN AU

4. An@AnE&1N15a3LA 1A WA &IUANNTULRLATTNA R
AL LLIAY




1. Moisture Ratio, MR
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1. Moisture Ratio, MR

(FasrarunIuiiy)
15197 1
Drying time Time MC (% d.b.)
(min) Trayl Tray?2 Tray 3 Tray 4 Average
0 10:00 725.9 725.9 725.9 725.9 725.9
60 11:00 479.0 812.5 630.7 678.8 650.3
120 12:00 582.2 499.8 517.2 604.0 550.8
240 14:00 207.1 573.3 336.5 462.0 394.7
300 15:00 366.8 260.5 266.7 424.4 329.6
360 16:00 305.5 264.9 219.3 410.9 300.1
420 09:00 237.0 243.8 102.3 289.6 218.2
540 11:00 199.1 185.9 93.6 217.4 174.0
750 14:30 23.7 67.6 40.5 167.7 74.9
840 16:00 11.5 7.7 31.4 66.1 29.2

augatTIzuIY, 2564
AUUNITUIUULA AINNFIAUNZ = 0.3 m/s : 17-18 aunrwius 2564 1381 09.00-16.00




2. Drying Rate, DR
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2. Drying Rate, DR

CLERGRELINYE),
c15191 1
Drying time Time MC (% d.b.)
(min) Trayl Tray?2 Tray 3 Tray 4 Average
0 10:00 725.9 725.9 725.9 725.9 725.9
60 11:00 479.0 812.5 630.7 678.8 650.3
120 12:00 582.2 499.8 517.2 604.0 550.8
240 14:00 207.1 573.3 336.5 462.0 394.7
300 15:00 366.8 260.5 266.7 424.4 329.6
360 16:00 305.5 264.9 219.3 410.9 300.1
420 09:00 237.0 243.8 102.3 289.6 218.2
540 11:00 199.1 185.9 93.6 217.4 174.0
750 14:30 23.7 67.6 40.5 167.7 74.9
840 16:00 11.5 7.7 31.4 66.1 29.2

augatTIzuIY, 2564
AUUNITUIUULA AINNFIAUNZ = 0.3 m/s : 17-18 aunrwius 2564 1381 09.00-16.00




3. Drying Curve and Drying Rate

(ATINANINTUUREATIWNTATIAITLIUT)
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DRYING CURVE

Drying curve is the plot of the drying rate @ or N versus the
remaiming water content X. Water content X 1s expressed as
kg of water per kg of dry matter. Drying process of a
material can be described as a series of steps in which drying

rate plays a key role.




3. Drying Curve and Drying Rate
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3. Drying Curve and Drying Rate

(ATINANINTUUREATIWNTATIAITLIUT)

©

Fallingrate Constant rate

TYPICAL
DRYING
RATE
CURVE

First falling
rate

Drying rate (kg/h m?)

Second falling rate

Water content (kg H,O/kg dry solid)




3. Drying Curve and Drying Rate

(ATINANINTUUREATIWNTATIAITLIUT)

®©
CONSTANT RATE PERIOD

* Pomnt A’ or A to B 1s called preheating period.

* DPoint B represents equilibrium temperature conditions of the product
surface.

* Section B to C of the curve, known as the constant rate periods,
represents removal of unbound water from the product.

* The water acts as if the solid is not present. The surface of the product is
very wet and water. And the water activity 1s equal to one.

* The constant rate period continues as long as the amount of water
evaporates 1s equal to the amount of water supplied to surface by capillary
action.

* 'There 1s no change in the temperature of the material.




3. Drying Curve and Drying Rate

(ATINANINTUUREATIWNTATIAITLIUT)
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FALLING RATE PERIOD

* The falling rate period is reached when the
drying rate starts to decrease, and the
surface water activity falls to less than one.

* The rate of drying 1s governed by the
internal flow of liquid or vapour. This pomnt
1s represented by C 1n the figure.

* This point there 1s not enough water on the
surface to maintain a water activity value of
one.
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Falling rate period can be
divided into two steps.
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FIRST FALLING DRYING RATE PER

A first falling drying rate occurs when wetted
spots in the surface continually diminish until
the surface is dried (Point D)

Heat reguz'red jbr moisture removal is tmmﬁrred
through the solid to the vaporization of motsture in

@ the solid and the vapour moves through the solid
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SECOND FALLING DRYING RATE

* Second falling rate period begins at point D when the surface is completely
dry. The plane of evaporation recedes from the surface

* The amount water removed in this period can be relatively small compared to
the constant rate and first falling rate period.

* However this period may take much longer time than constant rate period
because the drying is slow.

In the sufficiently porous materials there is no discrimination between first and second falling rafe
period.
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