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model versus drying time

Temperature profiles inside natural-convection and controlled air-flow

Type of model
Natural-convection model Controlled air-flow model
Drying time N
Temperature ( C)
Upper Middle Lower Ambient Upper Middle Lower Ambient
1 47.67 52.00 47.83 40.00 47.67 52.00 47.83 40.00
2 51.33 5333  51.67 43.33 51.33 53.33 51.67 43.33
3 5533  57.17  55.83 47.83 55.33 57.17 55.83 47.83
4 54.00 54.83  53.83 47.50 54.00 54.83 53.83 47.50
5 54.83  54.17  55.00 47.50 54.83 54.17 55.00 47.50
6 5533 5533 5517 47.33 55.33 55.33 55.17 47.33
7 52.83  50.50  50.33 44.50 52.83 50.50 50.33 44.50
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Temperature profiles of the natural-convection solar drier without load

outlet
outlet temp. at outlet
ambient temp. at temp. at drying
collector the drier
Time temp. the upper the lower  chamber
. temp. . middle . temp.
(O tray (C) . tray ('C) temp. .
tray ('C) . (O
q®)
9:00 32.54 44.17 52.81 50.85 47.73 40.63 39.25
10:00 34.5 46.25 56.1 52.13 48.83 42.25 40.46
11:00 39.67 52.88 66.03 56.23 51.4 45.17 4433
12:00 44.33 63.58 80.9 69.94 61.36 53.88 51.63
13:00 43.79 63.46 79.74 70.65 62.11 54.42 51.17
14:00 40.69 58.77 73.51 67.08 59.1 52.04 48.31




93

A.2.2 HaveIMInsznegavigliveseimameludeunanasnuuaserfinglag
PMSAILANMS V90 1MA
MIMARING 3 mInszaeaamgiifieennuneiused meludeuina 3 $u meeenan
Yavavesdouuiandsnunaseringlasnisniugunis navesema
LAz QUYNUVOIUTIOINANIBUDN

Temperature profiles of the controlled air flow solar drier without load

outlet
outlet temp. at outlet
ambient temp. at temp. at drying
collector the drier
Time temp. the upper the lower  chamber
. temp. . middle . temp.
e . tray (C) . tray (C) temp. .
tray ('C) . (O
q9)
9:00 335 49 58.67 55.5 55 43.5 41.5
10:00 38.5 57 70.83 62.75 56.25 48 46
11:00 41.5 62 77.67 66 58.5 50.5 48
12:00 43 62 76.5 62.25 55.5 48 45.5
13:00 44.5 65 79.67 67.75 59 50.5 47
14:00 40.5 61 75.67 66.5 59.25 51 47.5

15:00 44 67 77.67 70 62.25 53.5 50
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Temperature profiles of the natural-convection solar drier with load

outlet
outlet temp. at temp.at temp. at outlet
ambient drying
drying collector the the the drier
temp. chamber
time . temp. upper middle lower temp.
(O . \ , , temp. .
(0 tray (C) tray (C) tray (C) . (C)
q®)
1 345 43 59.33 49.00 44.75 47 43.5
2 39.5 50.5 62.50 57.25 54.00 57.5 50
3 42 50 64.67 57.25 46.50 50.5 45
4 43 50.5 64.67 56.75 52.50 58.5 49.5
5 47 54 75.00 62.50 55.25 59.5 51.5
6 43 55.5 70.33 62.75 54.75 62 54
7 41.5 52 63.83 61.50 52.50 62.5 53.5
8 37 49.5 51.33 53.00 46.25 58.5 52
9 37.5 43 61.33 49.25 47.00 52 45
10 41.5 335 71.67 61.75 54.25 355 32.5
11 42.5 47 68.33 55.75 52.50 49 46
12 44 53 71.00 62.25 57.75 60 53
13 37.5 53 51.00 52.75 49.00 57 51
14 36 55.5 51.17 46.75 45.00 63.5 55.5
15 38 44.5 56.00 52.50 49.75 52.5 45
16 37.5 39.5 57.17 55.25 52.50 43.5 39
17 42 345 68.33 62.25 57.75 39.5 36

18 355 31.5 53.33 52.25 49.75 31.5 30
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Temperature profiles of the natural-convection solar drier with load

outlet
outlet temp. at temp.at temp. at outlet
ambient drying
drying collector the the the drier
temp. chamber
time . temp. upper middle lower temp.
(O . \ , , temp. .
(0 tray (C) tray (C) tray (C) . )
q®)
19 36 31.5 51.17 46.75 45.00 28 28.5
20 38 43.5 56.00 52.50 49.75 40.5 38.5
21 37.5 47 57.17 55.25 52.50 44.5 41.5
22 42 48 68.33 62.25 57.75 47 43
23 37 55 55.33 52.25 49.75 51 47
24 35 45 48.83 45.50 43.00 45 41
25 42.5 43 65.67 54.25 49.00 44 40.5
26 42 34.5 63.83 52.50 47.50 36 33
27 40.5 33 61.17 55.50 51.25 335 32
28 40 38 60.33 54.25 51.50 41 38
29 37.5 37 49.83 52.75 51.75 39 37

30 35 36 47.00 50.00 51.00 37 36.5
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Temperature profiles of the controlled air flow solar drier with load

outlet temp. at outlet outlet
ambient temp. at temp. at
collector the drier chimney
Drying time  temp. the upper the lower
. temp. . middle . temp. temp.
e . tray ('C) . tray ('C) . .
) tray ('C) q9) q®)
1 36.5 45.5 53.25 45.75 43.5 39 39
2 39.5 55.5 65.25 60.25 55.5 48.5 47
3 41.5 55.5 65.5 57.25 53.25 46.5 45
4 34.5 43.5 50.75 46.75 44.25 40 37.5
5 34 45.5 60.5 55.75 52.5 43 45.5
6 40 55 73.25 61.75 59 49 50
7 43.5 57.5 73.25 70.5 60.25 53 50.5
8 45.5 60.5 78 66.25 58.25 51 49
9 40 54 62.75 64.5 57.75 51 47.5
10 31.5 38.5 40.75 45.25 43.25 40.5 37
11 32 41 46.75 47 44 38 36.5
12 34 46.5 55.5 56 52.75 42.5 42.5
13 32 38.5 43.5 46 43.75 38.5 36
14 36 47.5 66.5 58 55.5 46 47
15 39.5 52.5 70 57.5 54.75 46.5 47.5
16 42 57.5 69.75 67.5 59.25 51 49.5
17 40.5 54 69.5 61 55 48.5 45.5
18 44.5 57.5 72.5 63.25 55.75 47.5 46
19 37 47.5 61.75 56.5 52.25 46.5 43

20 39 51.5 63.75 61 56.5 49 47
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Temperature profiles of the controlled air flow solar drier with load

temp. at
outlet temp. at temp. at outlet outlet
ambient the
Drying time collector the upper the lower drier chimney
temp. middle
temp. tray (C) . tray (°C) temp. temp.
tray ('C)
21 37.5 47.5 54.5 57.75 54.5 47 44
22 37 45.5 54.25 59.25 56.75 47 45.5
23 35 42.5 58 46 43.5 37 37.5
24 39 53 71 59 57.25 47 48
25 40.5 57.5 70.5 70 62.75 53.5 50.5
26 45.5 58.5 76.25 63.25 56.75 48 46
27 46.5 63 82.5 70.75 62.75 52.5 49
28 435 58.5 77.25 68 61.75 52.5 49.5
29 43.5 58 73.75 69 62.75 53.5 51
30 41 54 65.5 66 64.25 51.5 50
31 37 48 59.5 66.25 62.25 51 49
32 33 42.5 55.75 50.5 48.5 39.5 40.5
33 37.5 49.5 61.75 53.75 51.75 44 44
34 38.5 52 62.75 60.75 55.75 48 46
35 42.5 57.5 74.25 62.5 57.75 49.5 47.5
36 43.5 61 75.5 69.75 63.25 53.5 50
37 45.5 61 79.25 69.5 62.25 53 51
38 41.5 56 69.75 66.5 62 53.5 50.5
39 38 49.5 55.5 58.25 55.5 48 45.5

40 35 41.5 44.5 47.5 45.5 41.5 39.5
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Solar collector efficiency (T]) of natural-convection solar drier

P . Radiation Q.
ATCO)  Q,35) " n
Time v (m/s) (kg/s) (watt) (watt.m’)
10:00 0.95 0.0081 11 89.8109  145.754 372.8971 24.08

11:00 0.675 0.0058 17.5 101.5206  145.900 373.2717 27.20

12:00 0.75 0.0064 17 109.5778  143.045 365.9673 29.94

13:00 0.8 0.0068 17.5 120.3208  144.000  368.4096 32.66

14:00 0.875 0.0075 19.5 146.6409 115944  296.6321 49.44

Average 0.81 0.0069 16.5 113.5742 138.9288 355.4356 32.66
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Solar collector efficiency (T]) of controlled air-flow solar drier

99

Radiation
Time  v(ms) nkkgs) ATCC) Q,(watt) Q... (watt.m’) n (%)
(watt)

10:00 0.8 0.0068 13.5 92.0202 111.347 284.8702 32.30

11:00 0.975 0.0083 13.5 112.1496 143.9239 368.2148 30.46

12:00 0.725 0.0061 11.5 71.0388  146.1933 374.0208 18.99

13:00 0.725 0.0061 16 98.8365  144.4363 369.5259 26.75

14:00 0.725 0.0061 16 98.8365 133.675 341.994 28.90
Average 0.79 0.0067 14.1 94.5763  135.9151 347.7251 27.48
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Dier efficiency (T]) of both solar driers

Type solar 5 Radiation
. nk (kg/s)  h, (Jkg)  A(m) N%)  Nyi%)
drier (watt)
Natural
5.9037E-05 2382.77 0.05969 817.2978 23.4706
convection
22.75
Natural
8.05556E-05  2394.75 0.05969 1359151 22.0202
convection
Controlled
8.2702E-05 2406.73 0.05969 1359151 22.184
air flow 21.55
Controlled
8.09343E-05 2394.75 0.05969 140.3807 20.9146

air flow
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