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 

กกก  0.3 
กก ก 30 × 100 × 10  (ก  ) ก 
ก 50, 55  60C   1.3  ก ก
   ก  0.029, 0.034  0.035 กก 
ก  300% db  105.60% db ก 6, 5  5 
ก  0.172, 0.148  0.129 กกกก 
  20.863, 24.210  27.771 กกกกก 
   ก
ก  

ABSTRACT 
The objective of this research was to study a hot air drying using induction heating technique. 

The 0.3 kilograms of pork sample were cut to dimensions of 30 mm × 100 mm × 10 mm (width length 
thick) and dried in the dryer under the condition of drying air temperature of 50, 55 and 60°C with 
drying air velocityof1.3m/sDryingrate,specificmoistureextractionrate(SMER)andspecificenergy 
consumption (SEC) of dried pork were evaluated. The drying rates were found to be 0.029, 0.034 and 
0 . 0 3 5 kg waterevap/h from the initial moisture content of 300% db to the final one of 105.60% db 
within 6, 5 and 5 hours The specific moisture extractions (SMER) were 0.172, 0.148 and 0.129 kg water 
evap/kW-h and the specific energy consumptions (SEC) were 20.863, 24.210 and 27.771 MJ/kg water 
evap following the test temperature. The results showed that the proposed method gave lower specific 
energy consumption and electrical energy compared with other electric dryer. 
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1.  
 กกก
กก
ก 
ก [1] ก 
ก  ก 
ก กก 
ก ก 
ก  [2] ก
กก
กกก
ก  [3] ก

 (Heater) [4-7]  ก
ก
 ก ก
กก  
กก [8] 
กก
ก
ก [9] กกก
ก ก
กก
ก 
(Induction Heating) ก
 [10, 11, 12] ก 
 ก
 ก กก
 ก
ก กกก
กก 
ก กก
  ก ก
ก 
กก

ก
 
ก
ก 
 
2. ก

กกก
    3        ก          ก     
(Electromagnetic Induction), กก (Skin 

Effect)  ก (Heat Transfer) 

[10, 11, 12]กกก
 1 ก
กก 
 ก
   ก
กก 
 2  ก
กก 
       ก       ก
ก  

(ก) 
 

()  

 1 
ก

 2 ก
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กก 1  2 

          ก              ก       
 ก  ก  
(Ampere’s Law) 

            ∫ == FNiHdl        (1)

HAφ =
 
H   ก (A-Turns/m) 

l   ก (m) 

N    (Turns) 

i     ก (Ampere)  

F    ก (Ampere-Turns) 
φ     กก  

          (Webers, Wb) 

    ก (Henry/m) 

A    ( 2m ) 

กกก
ก ก  
กกกก
ก กก  
กก
กก (2) ก
กก (Eddy 

Current)  

  
dt
d

N
dt
d

E
φλ

==           (2)

กก
ก 
 ก (P) ก

   RI
R
E

P 2
2

==           (3)

  R (Resistance) 
ก ( ρ )  (  ) 
 กก
ก กก
กก กก
   
กกก
กกก (4) 
  (5) 

                od

x

ox eii
−

=           (4)

กกก
 

 
ω
ρ2

do =                   (5) 

  
ix   กก 

 x
io  ก (x=0)

ρ  
ω    ก

กกก
กก
 ก
กก
ก
ก 
กก ก [13, 14]

 กก
  20 kHz ก
ก 0.11 mm  
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3. กก
3.1  

กก 3
กกก
กก ก 
ก  

 3 ก

 4 

 5  ก

ก 4 

ก ก 450× 520× 880 

mm3    
360× 410 × 750 mm3 ก                 
   400 × 350 mm  
   3           ก     
กก ก
 30 SWG

ก 0.314 mm  40  
กกกก
กกก 2.5 

mm กก (spiral 

coil) [15]  30 ก ก
  200× 340× 5 mm3  10 mm

กก
ก
ก 20 kHz [13, 14] ก
ก 
กกก
 (Duty Cycle) กก ก
ก 0.6 kW ก 
( Rotary Fan)      150× 150× 50 mm3   ก 
ก 38 W  
ก ก 
 กก
(Yogokawa Data Logger Model FX112-4-2) 
          ± 0.5oC,            ก      
( OHAUS Model: Scout Pro SPS402F)    
      0.01 g,              (Air Flow 

Anemometer : model ; TW-03), ก
 (Power Logger)  Fluke model: 

1735 

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3.2 ก 
 กกกก
ก ก 3 
ก   กก
 ก 50- 

60oC         1 . 3  m/s    2  
ก  
 30×

100× 10mm (ก ×  × )  ก 
ก 0.3 kg 
 3  ก 0.1 kg 
 50, 55  60oC  
 1.3 m/s กก
  ก 5 
กกก
    
  K กก 
 (Data logger)
  3  ก
    ก
ก ก  1  
ก  ก ก 
ก กก
กก
 3 
กก
 60oC ก
กก กก 
1.3 m/s  ก 0.3 kg 

 6  ก
กก ก
 
ก

3.3 ก
1.  (Moisture Content, MC) 

กกก
 [16] กก (6)  



  %100
W
W

MC
d

t ×=       (6)

  
MC   (% db)

Wt      (kg) 

Wd    (kg)

ก 100% 
ก 

2. ก (Drying Rate, DR) ก
 [17] 
ก (7)  

  
t

WW
DR ti −=         (7) 


DR  ก (kg water evap/h)

Wi     (kg) 

Wt    (kg)

t   ก (hr)

3. ก
       (Specific 

Energy Consumption, SEC) ก
 (SpecificMoistureExtractionRate,SMER) 

[17] ก
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  
SEC    (MJ/kg)

SMER  ก (kg/kW-h)

wi      (kg) 

wf    (kg)

Pe   (kW-h)  
               
4. กก
 ก 
ก 20 

kHz ก (Duty Cycle) 
กก 10–40%  
กก (pf) 
  1 
กก ก
 10% ก กกก
กก


 
  1 กกก
 

Duty 
Cycle 
(%) 

Power 
Input 
( kW ) 

Power 
Factor 

(pf) 

Drying  
Temperatures 

(oC ) 
10 0.159 0.85 43.24 
20 0.324 0.87 52.49 
30 0.452 0.89 66.57 
40 0.614 0.91 90.32 

  
กก

   1-9 ก 
5  ก ก 6 
ก
 1.3 m/s 

กก
   7   8 ก
กกก

ก ( t )  กก
กก [1]  

 6 กก 
 

 7 กก
  50oC 

 8 กก
  60oC



632

30 31

 2 ก  

ก 
 (oC) 

50 55 60 

ก (hr) 6 5 5 

ก (kg) 0.3 0.3 0.3 

ก (kg) 0.176 0.171 0.175 

 (kW-h) 1.02 1.15 1.35 

DR(kg water evap/ h) 0.029 0.034 0.035 
SMER(kg water evap/kW-h) 0.172 0.148 0.129 
SEC(MJ/kg water evap) 20.863 24.210 27.771 

 9 ก

กก
 กก 9 
กกก
ก
ก 60oC ก
ก ก
กก
ก 
ก  ก  ก
กก
ก กกก

 10 ก
ก

 11 
ก

ก (DR) 
กก
 50, 55  60oC   10 
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 กกก
  ก (60oC) ก
ก (50oC) 
ก ก
 (SEC) ก
   50 , 55  60 oC   
2 0 . 8 6 3 , 24.210     27.771 MJ/kg water evap 
ก 50oC   
 11 กกก
กกก 
กกก ก 60oC 

ก 0.27 kw-h/h

 55  50oC ก
 0.23   0.17 kw-h/h  
  ก 
2 กกก
 ก
 60oC กก
ก  1.3 m/s 
 ก 0.3 kg  6  ก
กกกก
  กก
ก 
  12  ก 

 กก
  ก
ก 
กก
      ก                         ก 
กก 
 

 12 ก
ก 

5. กก 
 กกก

ก ก
 ก 50, 55

 60oC  1.3 m/s 
ก ก
  ก 
0.029, 0.034  0.035 kg water evap/h  ก
 0.172, 0.148  0.129 kg 

water evap/kW-h 
 20.863, 24.210 27.771 MJ/kg water 

evap กก 
  ก
 

6. กกก
  ก  
 ก 
กก
ก 
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