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Abstract

This article aims to study kinetics, Specific electric power and Mathematical equations predict the
results of drying the shrimp in a microwave assisted hot air. Experimental conditions for 3 levels of microwave
density is 3, 4.5 and 6 W/g and hot air temperature 3 levels is 50, 60 and 70 "C at air velocity of 1 m/s. The
results showed that the rate of moisture reduction increased with an increase in drying temperature and
microwave power. It can shorten the drying time, resulting in lower specific energy consumption. Furthermore,
the mathematical model used to predict changes in moisture ratios, Page mathematical model gave the most
appropriate predictions due to the highest coefficient of determination values range from 0.970880765 to

0.999938775 and the lowest chi square range from 0.000045511 to 0.021275109

Keyword : drying of shrimp ; convection ; microwave ; mathematical modeling
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Newton

MR = exp(-kt)

(Bruce, 1985)

Page’s model

MR = exp(-kt")

(Kumar et al., 2006)

Henderson and Pabis

MR = a exp(-kt)

(Doymaz, 2004)

Midilli-Kucuk

MR = a exp(-kt" ) + bt

(Midilli et al., 2002)

Wang and Singh

MR = 1+at+bt’

(Wang & Singh 1978)

Logarithmic

MR =a exp(-kt) + ¢

(Togrul & Pehlivan, 2002)
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AN Correlation coefficient (R”) wlsanaunisi 3 (Hao et al., 2020)
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2. ANALLIABNWANILAUNIZT 1 1A178 LMY (SEC)

AN3197 2 wassAnA Al Aeanasun ldauwieieeles AansounainnasnulWiniiana ldiy Waaw
ARANIA (Blower) IAAIMAINNTAY (Heater) wazlulasion (Microwave) Tn13aLIuiks ANUANTANEN WL N3
QI 14? 1 1 QI v 491 o a Y @ ;/ o v v g ts’t&
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Tulmgian anmnianfey  tdszve SEC
T GEIGRE Tulasan  simauilhannie
(MFRansy)  (RadTaLEeA) (N5) (Alaaamaniu)
(Mlaqa) (Alaaa) (flaqa) ¥
50 110.04 5069 408 327 52.74
3 60 114.03 5167 408 326 51.03
70 101.60 5259 408 326 59.00
50 103.67 4562 434 294 51.03
4.5 60 114.73 4134 386 261 41.67
70 97.68 2104 193 131 24.85
50 116.05 2534 241 163 25.33
6 60 113.44 2584 241 163 26.34
70 115.16 2104 193 131 21.08

3. wyyaanInNAmamansyaansaLwiaiaeles Aoz lulasianiaunitiansaw

AT 2 LAAYAIAINTASANNITALUTITULING R® Wazy2 W91 4uN19 page ANNTNNUIENITaLLie

Aalaasoglulasnsouiuaniaulanngn Inabidn R® agludaeriaus 0.970880765 De 0.999938775 uaz 2 ot

!
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32114974 0.000045511 914 0.021275109 Tnelminanflsannnistszunanasaslilsunsy Satatica 5.5 W3ainiisiy
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AUNANITNAREY NUINTANEBAAKBIAUNINTAGA T9A1 a, b, ¢, k LAY N ABANAN UL LA AN NATIAA GRS

a

b

289N17ALWAS (Sitesh et al., 2015)

'
a

A19199 3 UAASANASIAMILULLIANA8IN1TAL WS 119 7 duns

ANN9 Tutasan AU Anautlspad R’ Y2
50 k=0.018169 0.95026890 0.034769589
3 60 k= 0.020065 0.91408198 0.086340056
70 k=0.021903 0.93844868 0.063385594
50 k=0.031602 0.94009086 0.042021823
Newton 4.5 60 k=0.025408 0.85982296 0.093794017
70 k= 0.047648 0.88034169 0.128969137
50 k= 0.045214 0.96032782 0.028905990
6 60 k=0.046265 0.90424301 0.090284876
70 k=0.071142 0.94270866 0.52400213
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50 k=0.001505 n=17.66808 0.99373976 0.004474413
3 60 k=0.000521 n=2.123287 0.99591469 0.004280886
70 k=0.001104 n= 1.926454 0.99650580 0.003706096
50 k=0.002001 n=1.968487 0.99763238 0.001709963
Page 4.5 60 K=0.000387 n=2.411992 0.97088076 0.020647476
70 k=0.000664 n=2.618019 0.98126633 0.021275109
50 k=0.006606 n=1.729821 0.99993877 0.000045511
6 60 k=0.001156 n=2.394439 0.99037226 0.009488126
70 k= 0.008696 n=1.888866 0.99315619 0.006422080
50 a=1.057933 k= 0.02648 0.96158080 0.027016654
3 60 a=1.104553 k=0.024456 0.93961951 0.061486637
70 a=1.097654 k=0.026101 0.95936913 0.042293271
50 a=1.075716 k=0.036347 0.95453172 0.032130020
Henderson
4.5 60 a=1.091428 k=0.030863 0.88408513 0.078571733
and Pabis
70 a=1.125423 n=0.056770 0.90363785 0.105147025
50 a=1.070335 n=0.050597 0.97065749 0.021492231
6 60 a=1.106052 n=0.054078 0.92309976 0.073223694
70 a=1.088756 k=0.79558 0.95419494 0.042142257
50 a2=0.985350 k=-0.047393 n=0.576830 b=- 0.99315213 0.004892972
3 60 a=0.984757 k=-0.087588 n=0.507702 b=- 0.99316613 0.007151182
70 a=0.994181 k=-0.065292 n=0.541064 b=- 0.99719561 0.002975484
50 a=0.993562 k=-0.078943 n=0.547360 b=- 0.99586485 0.002983882
Midiilli 4.5 60 a2=0.983289 k=-0.128285 n=0.479639 b=- 0.96155889 0.027128380
70 a=0.997218 k=-0.212219 n=0.541048 b=- 0.97514247 0.028142487
50 a2=0.998223 k=-0.091006 n=0.000047 b=- 0.99940137 0.000444862
6 60 a=0.996620 k=-0.153738 n=0.551903 b=- 0.98418733 0.015534952
70 a=1.006594 k=-0.146997 n=0.000071 b=- 0.98940112 0.009927009
50 a=-0.007523 b=-0.000249 0.99892847 0.000767848
3 60 a=-0.003452 b=-0.000442 0.99919286 0.000847170
70 a=-0.007879 b=-0.000320 0.99664011 0.993291509
50 a=-0.011080 b=-0.000697 0.99748435 0.994975033
Wang and
. 4.5 60 a=0.004051 b=-0.001297 0.98763901 0.975430829
Snan 70 a=-0.008598 b=-0.001644 0.96622001 0.933581116
50 a=-0.023349 b=-0.000604 0.99639748 0.992807943
6 60 a=-0.011790 b=-0.001388 0.97906571 0.958569664
70 a=-0.037427 b=-0.000837 0.98001167 0.960422890
50 a=40.44080 k=0.000404 c=-39.3991 0.98432730 0.968900238
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60 a=62.32183 k=0.000313 c=-61.2344 0.97438305 0.949422332
’ 70 a=43.09152 k=0.000463 c=-42.0193 0.98678456 0.973743778
50 a=67.25167 k=0.000417 c=-66.1931 0.98351091 0.967293721
4.5 60 a=105.5390 k=0.000249 c=-104.450 0.92600821 0.857491218
Logarithmic
70 a=116.1683 k=0.000371 c=-115.058 0.95017534 0.902833189
50 a=49.16364 k=0.000742 c=-48.1192 0.99379864 0.987635755
6 60 a=113.6510 k=0.000358 c=-112.562 0.96462234 0.930496267
70 a=74.70265 k=0.000717 c=-73.6461 0.98159945 0.963537482
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NN BT e ZRANBLIALANTU IUT989AMNNT UL UNAINANIINUN B ERTEIuANTUA AN IndlAENTL

ANANTINAREY kA TUTa9s 28T NAEATINELRIM IR LUTINAN1TYINIIEE LUIRAZHAIAINI NAN 1T LUHIAT

Ja15ninannsIag
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= 4
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Alanin nnseuwiesaniuanfau 3 s2AU A 50, 60 waz 70 B9AEALTEA WUG1 dRsIN1sauLiar]elasdAn
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