CHAPTER 1V

EXPERIMENTS

4,1 Experimental Setup

The experimental sg 8§ ghown schematically in Figure 4.1.

A triac for controlling . the -phase gic current is connected to
a 4.5 kW electric heaveppee: :_'_":ﬁ antan) thermocouples
are used to mﬂasure. air at the inlet and outlet,
and in bed of drying vw(mv) from the thermocouples
are recorded contin | ¥ mith=tirce channélhrecorder. Hot air at

a constant flow rategfs fafse pHa T ough a stainless steel screen
on which a thin bed ( 8rials is packed. The air
flow rate is controllediby - "‘i g g valve together with a by
pass valve, and measured ¥ e meter. A inclined water

manometer is connd

i
4.2 Experimental F oced T
gl ‘ Jdl'

4.2.1 Prgpaiatxan of Dryln Materials

ﬂ 2 E]‘Q“%‘Eﬁq %Wﬂfqﬂ e washed to remove

superficial f“purltles

Q) QIR TRV IN IR Bhm o

snlutloa at a temperature ED ¢ for about 20 seconds (The exceptions

are star-goose berry ﬁnd sapota).
3. Then they are rinsed with cold water and drained
as completely as possible.
4.2.2 Drying
1. Air is supplied to the dryer by a blower

2. The air velocity is controlled by the main valve



23

together with the bypass valve, the velocity being measured by the
orifice meter. Difference in the water levels in the manometer is
recorded and kept constant.

3, The electric heater is switched on to heat the

air, the air temperature being cpptrolled with a triac, measured with

a thermocouples and recon DI, y on the recorder.

4, ed through a bed of 1.5 cm

¢lass beads to ensuné = SUPfigient length of time is

allowed for the emf tate,

5. \ e (a blasket with a

screen bottom) is \ the desired amount of
drying materials igfpl ' a_ ghtdof 3-8 cm. The drying
; \

time is counted from#t containeér is inserted back into

the dryer

ing rate, the container

is removed from 1‘, dfyer a rvdls for weighing.

md dryj bulb temperatures of

The time, cuntain welght ]

ambient air and presSuge drop throygh the packed bed are recorded.

E]lu EJQ m&mgw&qﬂ@umm until the

equilibrium moisture content fis reachedg,that is, nopfuther decrease
in velhdls WEVSNEh b3 514 itk ds dabt) | 6 E
q
8. A portion of the dried material is placed in a
vacuum dryer and kept at 85%c for 2-3 days to determine the weight

of the solid materials.



FIGURE 4.1 SCHEMATIC mmm OF EXPERHEHTAL APMRATUS
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FIGURE 4.4 0 OF A VACUUM DR
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4.3 Experimental Conditions

28

Experiments were carried out under the conditions summaried

in Table 4.1, 4.2 and 4.3

TABLE 4.1 DRYING CONDITIONS FOR JUJUBE (A)

Run No. | Sample Wt. | Dry . /elocity Rel. Humidity Pre-Treatment[
() Lats) ) |
= | — |
. | 336.1 20 yes |
I
A.2 5311 B yes
A3 384.1 i 22 yes
A.4 345.1 - E 10 yes
- .
A.5 601.1 AL 9 yes
"Jr:J
TABLE 4.2 DRY i A ()
Run No.| Sample Rel. Humidity | Pre-Treatment
(g) m/s) (%)
’Jf]tl'mm.f’lf‘i : =
B-2 ﬁu No
.. ARTAN ﬂﬁumﬂnﬂ 'lay 2
B-4 | 449.3 No
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TABLE 4.3 DRYING CONDITIONS FOR GRAPE (C) AND STAR-GOOSE BERRY (D)

Run No | Sample Wt. | Drying Temp. | Air Velocity | Rel Humidity | Pre-Treatment
(g) (°c) (m/s) (%) '

C-1 300.0 65 0.6 12 Yes

c-2 304.6 9 Yes

C-3 341.9 22 Yes

c-4 274.2 8 Yes

D-1 275.2 16 No

4.4 Experimental Resul

and the moisture content

0.6 m/s and 1.2 m/s,

from 55“1: to ?2°c.

The material was

where FT 1; H&

4.4.1 Drying Rate at Various Air Temperature

In this case,

(kg )
(kg )

: f]na E](g dry solid.hr)

the air velocity was kept constant at

respectively, while the temperature was varied

The results are shown in Figures 4.5, 4.8, 4.9,
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4.13, 4.14, 4.17, 4.18, 4.21, 4.22, 4.24 and 4.25.

4.4.2 Drying Rate at Various Air Velocity

In this case, air temperature in the dryer was kept
approximately at either 55°c or 72%, while the air velocity was varied

at 0.6 m/s and 1.2 m/s, respecti\rel_y. Figures 4.6, 4.15, 4.16 and 4.23

show the plots of moisture sus time. Figures 4.10, 4.11

4.19 and 4.26 show the ple e Versus moisture content.

4.4.3 D
In 1.2 m/s while the

sample weight was & able 4.1. The results

are shown in Figure® 4 /
4-4.4 Eu_i - fu i‘. 18 T

Equilibr ne eiit for various agricultural

products was determined an‘ ,—i-m--;-,
=) ,.h‘

ammnimumawmaa
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TABLE 4.4 EQUILIBRIUM MOISTURE CONTENT FOR VARIOUS PRODUCTS

Run No Rel .Humidity Drying Temp. Equilibrium
% ac_ moisture content
A-3 0.5197
A-4 0.3214
B-1 0.2939
B-2 0.0915
B-3 0.0892
B-4 0.4396
Cc-2 0.3383
Cc-3 0.4744
c-4 0.1779
D-1 0.1679
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FIGURE 4,316SAMPLE OF FRESHAJUJUBE
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FIGURE 4,32
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FIGURE 4,35

FIGURE 4,36 SAMPLE OF BONE DRY SAPOTA
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FIGURE 4,39 SAMPLE OF BONE DRY RAISIN
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FIGURE 4,41 SAMPLE OF DRIED AND BONE DRY STAR-GOOSEBERRY
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