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A Study of Feasibility of Combined Hot Air Drying with Desiccant Wheel
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Abstract

The objective of this research is experimentally studying the
feasibility of integrating desiccant dehumidifier to the conventional
hot air dryer. The dehumidifier wheel that contained silica gel as
selective desiccant continuously rotated during drying period to
absorb moisture from the air used for drying wet wrapped cloths
chosen as tested material. The experimental results showed that
the system performed well that drying, adsorption and
regeneration rates were matched each other. Recirculating the

regeneration air, which its humidity ratio was nearly constant due
1Corresponding author

to the influence of vapor leakage through the wheel, much helped
in saving energy consumption. The existence of heat recovery
was presented during adsorption process but the reason of
consuming energy for drying due to a main problem of heat loss
which counteracted a benefit of heat recovery. It was also found
that the drying temperature affected to both of drying rate and
SEC of regeneration. Both of the temperature and flowrate of
regeneration air had the effect on SEC of regeneration. Finally,
by comparing the performance of the existing system to that of
heat pump drying it was found that the former had better trend in

terms of drying rate and primary SEC than the latter.
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g1797 1 Summarization of operating conditions and experimental results of wrapped cloth drying.

Test No.1 Test No.2 Test Test No.4 Test Test No.6 Test No.7

Description

11 {12 | 2im |22 | No3 | g | ap [ NS i1 |62 | 1 | T2

Average conditions
Average temperature (°C) 32.5 | 363 - 304 | 332 | 31.0 | 348 | 31.1 | 31.5 | 288 | 329 | 304
Average relative humidity (%) 60.9 | 52.4 - 773 | 615 | 758 | 54.6 | 80.0 | 723 | 83.2 | 64.5 | 70.6

Condition of wrapped clothes

20x | 20x | 20x | 20x | 20x 20x | 20x | 20x 20x 20x | 20x | 20x
100 | 100 | 100 | 100 | 100 100 | 100 | 100 100 100 | 100 | 100

270 | 286 | 274 | 271 273 277 | 276 | 273 280 | 273 | 263 | 280

Dimension (dia. (mm)x 1 (mm))

Average initial moisture content

(%d.b.)
Initial weight (g) 2995 | 3126 | 3026 | 3009 3024 3059 | 3047 | 3032 3082 3020 | 2937 | 3080
Moisture removed (g) 622 | 586 | 578 | 1192 | 624 | 723 | 750 | 696 | 410 | 682 | 673 | 665

Drying conditions

Average drying temperature (°C) | 45.8 | 45.7 | 45.9 | 46.1 45.7 50.4 | 50.5 | 50.7 | 51.7 | 51.4 | 52.0 | 51.5

Average generation temperature 114. | 114. | 114. | 119. 104.6 104. | 104. | 105. 121.0 120. | 101. | 101.
(°0) 5 6 1 2 ’ 2 6 4 ’ 8 2 0

Silica-gel weight (kg) 1.55 | 1.55 | 1.55 | 1.55 1.55 1.55 | 1.55 | 1.55 | 1.55 | 1.55 | 1.55 | 1.55
Revolution of wheel (RPH) 2.85 (285|285 285 2.85 2.85 (285|285 | 285 | 285|190 | 1.90

Specific drying air flow rate

(kg air/h-kg dry product)
Specific regen. air flow rate

(kg air/h-dry product)

Fraction of recirculated regen. air

764 | 849 | 814 | 775 | 795 | 774 | 786 | 77.0 | 76.6 | 77.4 | 78.9 | 76.9
60.1 | 59.2 | 57.5 | 583 | 58.1 57.8 | 585 | 34.1 | 33.7 | 329 | 30.7 | 30.7

70 70 100 | 100 100 100 | 100 | 100 100 100 | 100 | 100

(%)
Drying time (h) 5 5 5 10 5 5 5 5 3 5 5 5
Performance of dryer

. 124. | 117. | 115. | 119. 144. | 150. | 139. 136. | 134. | 133.
Drying rate (g H,O/h) 4 2 9 2 124.8 6 0 5 136.6 4 6 0

AverageSECdrying(MJ/kgHZO)(a) 243 | 233 | 3.86 | 393 | 265 | 6.02 | 461 | 652 | 632 | 7.07 | 6.21 | 6.39

Average SEC,¢,en. (MI/kg H,0) 192'6 1%'9 152'3 156.1 13.73 1 9.66 | 936 | 7.66 | 9.66 | 9.55 | 7.22 | 7.20

Average SECyjower (MI/kg H,0) 1.10 | 1.26 | 1.24 | 1.17 1.13 | 096 | 094 | 0.74 | 0.82 | 0.83 | 0.84 | 0.83
Total SEC (MJ/kg H,0) 232 | 235|204 | 203 17.5 16.6 | 149 | 149 | 168 | 175 | 143 | 144

(a) In generally, energy of drying could not be consumed since it will be recovered by moisture absorbing of desiccant, see section
(3.3) for more information.
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(b) Test no. 7/1 and 7/2 (set value of drying temp.= 50 °C
Eﬂﬁ 4 The presentation of heat recovery during adsorption

process and the existence of SEC of drying due to heat
loss effect.
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(b) The effects of drying temp. on temperature within the
system.

gﬂﬁ 5 The effects of drying temperatures on moisture
reduction SEC of regeneration and temperature
within the system (DT average drying
temperature).
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