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Drying Characteristics of Red Pepper using Exhaust Heat
Recovery System
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<Abstract>

This study was performed to find out drying
characteristics and develop waste heat recovery
dryer. this system was initiated in order to recover
discharged waste heat of drying air from drying
chamber 1n agricultural products dryer and recycle
for additional heat source that could save drying
cost. The system consists of drying chamber, fan,
burner, circulation pump and heat exchanger made
of fins and tubes. For the system performance,
drying experiments with fresh pepper were
conducted, and comparisons on fuel consumption
amount and drying performance were made between
conventional dryer and the heat recovery system
attached dryer.
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Fig.1 Model of the

agricultural products Dryer

waste heat

recovery
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Tablel. Specifications of the Experimental dryer

Item Specification
type under air type
dryer size(LxWxH, mm) 2.580x1,300=1,960
type Gun type
Burner |  Fuel comsumption . :
(2/h) 2.6-3.0(Light oil)
type axial type
: Direct moter
power connection :
Blower connection
Air flow rate(m'/min) 142
Electric power(kW) 1.01
Heat exchanger
¢ Separate Fin- tube
ype e
Working fluid Water
Fluid circulation pump
400 £ /h
(£/h)

Dryer Heat Exchanger
Size(L-W-H,mm) 340x340=250
Area(m®) 1.14

Pinel ) L:28600 t @ 0.7,
R . 12.7
Indraft Heat Exchanger
Size(L-W-H,mm) 800x500x250
Area(m®) 2
. L:50,400, t : 0.7,
Pipe(mm) . 127
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Fig. 2 Temperature variation in the dryer
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Fig. 3 Changes of the waste heat and recovered
heat in the dryer
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Fig. 4 Change of rad pepper Moisture contents

Table 2 Drying characteristics of rad pappers
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O Dryer durable year '@ 10year

O Salvage price of the dryer '@ Purchase
Price 5%
O Annual repair rate ! 5%

: 4%
O Fuel consumption rate :
oil, Tax free)

O Annual interest
364 Won/ ¢ (Light

Table 4. Economic analysis and comparison between
the two dryers

. | Waste heat
Conventio
Items nal Dever Recovery
Dryer
Purchase price{won) 3,250,000 | 4,200,000
Durable year(year) 10 10
Total use hours(time/year) 1,000 1,000
Depreciation 308,750 399,000
Annual
fixed Repair cost 162,500 210,000
cost(won Interest 68,250 88,200
)
e Sum 539500 | 697.200
Fixed cost{won/hour) 539 697
Total fuel Consumptiom( #) | 67.6(100) | 38.5(57)
Drying time(hour) 48 24
Operatin fuel Consumptiom L &
fJﬂi; rate( ¢ /hr) ' :
. Fuel price(won) 513.2 5847
hour)
Electric pricelwon) 38 41
Sum 5] 625.7
CostiWon/hr) 1090.2 13227
Total costs{won/100kg) 52331 31,745
Index (%) 100 60

O Drying hour : Conventional Dryer 48hr,
Waste heat Recovery Dryer 24hr
O Fuel consumption rate

- Conventional Dryer 324¢/h, Waste
heat Recovery Dryer @ 1.8 ¢ /h

O Electric cost : 38 Won/kWh,(for Agric

ultural Production)
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