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QF A2 T|He FFOIRE O[§F HIT Y /7 AR MAN 2REF EYHTO B o7

g SUE 5 FAL dolelt arEe F90) AL ook B} kT M A2 FIFLS 57
7Fs3 Aol glott 7ol aRAlZlo] Zn &7 o] BAlsle] 432 WAY Wt ofet ARt W
Ex WREs O] itk 4t ofg] A710] AT A& AL <& 1 Zo] HRE: of F Wol AHE
P A AE YA A AETPOIN AiKoz ABT At ClgAde] o3 2F x| wls
817] hast 9 slka ol 3 sgel &) ghee] Qagel k1, oius] we AR yHz AR
2 753 4 9t S4o] k. 12w s A Yeizo] Buiol Fastn, YN ARAES AL 4
9lof 2|2 71z walo] chet TAlo] A R2ten QITh(RAA, 2012 ¢ AFE 5. 2000)

a2 ERI
g Y el 0% Ux BE A%, 2 Ax
Az 3 237 vjE 371 A%, AF A%, 7] 719 A%, SSA0 g3t Az
HER-E Mol A%, 1R} A%
GESDIES] ENEIE NN GES

2.2 O}5 0| = (Arduino)

221 O}50|k9| Ho|

Ofrolk= Q@ EZAA(Open Source)s 7|gto g st gfo]a 2 FAEZ(MC: Micro Controller)S UArSH W
B oEAA YUY S-S Bt /MEes AT (EPA 5. 2016 1 O]F=E &, 2016) Ofo] A= HE
S vfo|F2m AN} JEY ZES P ACR ThEo] HEE J|5S 2tk A2 AREHE Y
ok ()7 RA, 2021) ofFoles Yx o wOSX, 2leA LPAA| BFoA AE 71sslo] AZEY
o] Ag/do] HEAo|1 REAMRE AR 58442 Aleste Z21Y S AEe 59 Aol 9
t}. offFol HEo] FFo= £w(Uno), W7HMega), &(Yun), Z&(Pro), F(Due), m2(Fio), WU'=(Nano)
S oF 1077} glony, S%h8 Heot Ac(Shield) 7HA] YotH A 7HAIZE AFRE I QITH( 71481t 2022)
o] & O}FO]: == ATMEGA328 MCUE o]&stt| o2 7Hx] opd2 1 gA|d Y AAe] g2 Wolzo|il
Al of2] 7HX] 9x|E £33} opd2 1 &9 Aoj7} 7hsstth. E3F Sketch, Mblock, s4a®t £ of2] 7}
Al 1&g m272QY AojE ARRE 4 Qlotz ISP 2w AT ok sH|g ZET AFFo] 3K
ot AR ARE Aloj7h 7hsstal REjel 22 SRS ARESH| YoM REEltolHel d2 dt
7F L Qs

222 StEYH A 2ZEY Y

op=o|1-9] FEgJoj= ofEm™ AVR MCQF T2 729 th2 A7)(Circuit) Sxto] AsHS 8olsH] k= of
2] 719 A4 AZlor FJElo] QIoh(H7uu}, 2022) FA] HEo] vlo]ZRYEERol= & ATmegas,
ATmegal68, ATmega3281} 7+ megaAVR Al2]A7F 22 AFEECH(E)7], 2020 ; ¥14%1, 2019) USBRE
+ AFEQ} Aot AMREY, £E2 A4 A1 QE MAP7|E AZsck=t] AMSE. o]EA AFH
AP 17122 AREZRE Adag0] 7tssit, oF Ad AFEE BAl0] 7Hssith g @ E AAZS 7|¥to
2 g ZHEoRA ATEQ JYZ At B Y 2 Alseth 5 N eHEe ARESOIA A
g AARE B 71 4] glo] Aubd(Compile)sto] offolle stEgojo] 2t & 4 9l mg Io]
o A&che 2oz tJaNoR IDE, S4A, meA4 50| At} ofFo|kof AMEEE=

fu
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2 % siuiel Cololel @AIsIo, RAYT} 23
2 ol mz 7Y 94—:%@5 ol 4 B3 4 B ASOlCt DE- BY UE9 A} e B
o 329 2 ARE Aol AL £THY el 7153 ATYORM AT Ut ol AEAA Fo
2K QER} FRYY 0RE WY HES QAR

|r1
j

223 M
obolil 75 AINST 53 ALSS E3 ClolE] WS bsep i AL L& A, B AA,
RN, A7) A, k2 A4 508 ER7} ChRsich(elE, 2006)

i)
|.|—1

2231 25 MA

SEAINE 259 WElE LAlst: ARtz 29| wajo] T2 $7 Weel Ao} 52 BHo2 AlgHr)
2571 oA MY o] Past BAY 25 A4l S4o] Qi A} 328 A2 AL BgYo ot
S

OlAlet 2% #stoe g4t A Haprh WAlsto] 2= Aloj& AlM=E o] ARRE Y oot 2= AlMe A
A HAEA o7 Bern, AFAL =X galsle] AES Ed s =Xsk= d9Aloz RTD
(Resistance Temperature Detector), @A T}(Thermocouple), AU]AE/(Thermistor), IC &&AA So0] 9]
0, HREALS U} oA, T 257 So] Tk (KOSTECH, 2022 : @u7IIR|Uojd, 2022) WAl A&
ghd A £ 550 244 BARS 71202 stol FE TolH WAISH: AU WakE o]§3 Ao
N2 T2 34402 ol 9lou), £ FA4MY B Kold & B HEsp] 0C2 AL, OE &
o E7geleit ol BolER WMol SREE YR 2R @S 4 ok o] ho F4 Mg BAr)
2} 50 o] @S A dalSecbeck Bffect)et Gtk RTDE 349) A7) Aol Lwrt 571242 W 5
PVohL, 27 JARSE S0 ZAsts Wat 4 ol8% 2ALE £ & Aot L&) ot A

= aa
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i

|

LI

rfo
1
=2

2 | AR P, AMA, Ygkeidol 245t
o =2 2759 2k FAo] JteotRz £2 ARRHMH £R=2= Eofso] T2t PT100ohm, PT5000hm,

PT1000ohm, JPT100ohm So] 9o EHAQl RTD AlA+= PT100ohmE A|Asty, vjAd LxRof me} 24

A, 344, AHAOR Utk & AAE O] 59 257] 4 Ssb] 93 slet AAe QFolct Eat
271 59 813t ukSo] ofat A} wisk, ol 23, J1He, Af ek 52 AFsts ANoICHET, 2017) S
of 24 Yol T HANL 237D AL Qe 163 BA HAS ogsts WAl B34 2US 5E
sAoz gejx 44 Wsts st WAloR TRt T4 Azo] meh nEAR, dslelE S5, M)
SR R EEE

e A7I1A, 224 A== vpto] e ¥EY|(Transducer)d] 4%

om SRS BAlee MAS St (Fle0lARILIol, 2022 : HBK Korea, 2022) 4 34, 0
aYEAL /\Egﬂ‘l AOIRAL, & AT YAl % cjopsl 220 R eAlo] AFRE T QJA|TH Euq/ﬂi% AED
z¥ W2 A VISR o AR AT AEEL A

ct. °‘OlUr 5t ‘—’Jﬂ TAlo] HYgo] AJ7IH AEQI Ao]X|9f Ao Welst=
A et Avielze AgE A7) 2 52 % A/D ¥gheH] =Y sHEHolE 23582
AolA] 2EAMES T Beamd, Single pointd, CanisterdO 2 WA ZH2E2 47]9]

2 2RO AT, 9Ed, 599, AU¥der oA F 127HA] Mlgetd zeAdo] 22 AfEld
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A Tgte) OfSO|E o8P HXT W 7 NES AN AEAY BUEZ Bpt 437

N M7|S &=
AEdol Myl 8z avl=l= s
==
Holxie] (Wheat o HPlE
stone £ Ebe
Bridge) A/D Eie
2ol H
P —
Xg gt
% Wheatstone Bridge
2cd 23 Alag ,v
P
V 55
D A/D Higt

Software/Hardware

Hlolg 22
i

(b)

73 1> 2EA0] A4 AAH RAE

# Adobie A0 U S £S0No) USE HE 2o uL, M. FUE R7] A2 ALslgle
ol BuH AlFOIN A BT 4 9db B FolN fhEAoz fRo] e uj,
1o uhjUE ulwstat sich AlRO) FFS B4e H47|9 AT AR

upUL syt
st Wy ahad) v & )
oEe Musa acuminata Pyrus pyrifolia var. culta
Z=af oF 3 oF 3 °F 3g
°e o o £ 108 + 2% 10g
2H SOEF OF 73.54(%) OF 82.13(%) OF 52.22(%)
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AY AR|2E offolk $3HE W E(CH340 Arduino Uno R3, OEM), & &% AlA(AM2301, OEM), 2t
W 27 &7 AAESV-1, OBM), 2EA1 HWE] RE(HX711, CMCU), AX FA(0.5mm, ol7He24), A2)
2 5805 U ZLA7|(APn, AE)t B8 S47IFD-200, KETT)Z AF8atgion), ol5ig ol8ste] AR
4 243 7150] G2 A5 WSS AstuAt slich U] o] 2.4 NS T7IHE  obfolk
vEo] YRS F) AARIoR ko] G2 waleh P Wale ANY RUEE BRY 4 ook w3t
A AFAOZ AESH A AL 7P ARE olgstel sk WAl 2 NS Abgaleich

<E 3> offol BEQ] AU U 57

A=9 Arduino Uno 538 HE
R Z=AE OEM
mo CH340 Arduino Uno R3
371/ #A 68 x 53mm / 22g

e A (@) 7~12V

U A (3ch) 6-20V

O 9 @ 20

I9 432l Eig 51 40mA
ZA] w2 32KB

<E 4> 25T AN AR 2 57

AIEE SET AN
e ORM
23 AM2301 (DHT21)
371 60 x 27 x 14mm
e 3.3 ~ 5.2VDC
SREE 0 ~ 100% el S (RH)
e -40 ~ 80°C
cEs +3%RH, +0.5°C
<& 5> 2EAo| AY U E7
A& 412 1KG 2EAL
HEAT OEM
oy Load cellE\é\lsl_glht Sensor é a 3 =
X 80 x 10 x 10mm T
=9 A ImV/V £0.15
AE A 3 ~ 12(VDC)
Sensing 1Kg
GGk 0.02 (%FS)
pl 0.015 (%FS)
Creep 0.015 (%FS)
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<Jd 4> obpolx/2EA()d} 2.53EAIAS T AEl(b)

il

Sensor_2

Finclude “0OR
#det ine OH LT FasRar
#def ine OHTE /¢ Example tes
A Written by

Toiled to read from OIT")

(b

<33 5> offoli X2 1S A TP A2l BUE 54

=

£

2l(b)

vl gt 21} 60°C ofA= relEol

= o, uhp B9 eM=
ot A2 WelEoich. <13 6> o] 4% 30

o} APHYE siet sl
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A Study on Real-Time Monitoring for Moisture
Measurement of Organic Samples inside a Drying
Oven using Arduino Based on Open-Source

Kim, Jeong-hunl)
Abstract

Dryers becoming commercially available for experimental and industrial use are classified to general drying oven,
hot-air dryer, vacuum dryer, freezing dryer, etc. and kinds of them are various from the function, size and volume,
etc. But the moisture measurement is not applied although it is important factor for the quality control and the
performance improvement of products, and then now is very passive because the weight is weighed arbitrarily after
dry-end. Generally the method for measuring moisture is divided by a direct measurement method and a indirect
measurement method, and the former such as the change of weight or volume on the front and rear of separation
of moisture, etc. is mainly used. Relatively a indirect measurement is very limited to apply due to utilize
measurement apparatuses using temperature conductivity and micro-wave etc.

In this research, we easily designed the moisture measurement system using the open-source based Arduino, and
monitored moisture fluctuations and weight profiles in the real-time without the effect of external environment.
Concretely the temperature-humidity and load cell sensors were packaged into a drying oven and the various
change values were measured, and their sensors capable to operate 60°C and 80°C were selected to suitable for the
moisture sensitive materials and the food dry. And also the performance safety using the organic samples of
banana, pear, sawdust could be secured because the changes of evaporation rate as the dry time and temperature,
and the measurement values of load cell appeared stable response characteristics through repeated experiments.
Hereafter we judge that the reliability can be improved increasingly through the expansion of temperature-humidity

range and the comparative analysis with CFD(Computational Fluid Dynamics) program.

Keyword: drying oven, Arduino, organic sample, moisture measurement, evaporation rate, temperature-humidity, load cell
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