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number
number of
worms 0 1 0 3 0
(worms/ml)

microscopic

picture
average of number = A
0.8 10,400
O 2 Als EBFAQS| 57{o| A EO"A-I iml & @1
O Als HAo| &

1.8 ojzlel Jix 4 Exs el

=

Z JWx == 23,4000012|2 O EE

¥ 14 week 1 — No.2 : Breading box (20°C, 70RH)

sample o1 2-2 2-3 2-4 2-5
number
number of
worms 0 3
(worms/ml)

2 2

2

microscopic
picture

average of sam ple

= 7HX4|T

1.8

23,400
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O 3H AtS 2229 5719| 4 ZOHA‘I Tml & g 2.2 ot2|2] M = 2xE 2
O Al #tAol & JHA £ 28,600012|2 o Z&

¥ 15 week 1 — No.3 : Breading box (25T, 70RH)

sample

3-1 3-2 3-3 3-4 3-5
number
number of
worms 2 1 2 4 2
(worms/ml)
microscopic
picture
average of sample = A=
2.2 28,600

- 4 Atg "HEAO| 5Tl 9| .:.EOJIH iml & B 1.8 of2lel JiA = 2XE 2
- AR HtASl & A $£== 234000122 o ==

¥ 16 week 1 — No.4 : Breading box (30C, 70RH)

sample

4-1 4-2 4-3 4-4 4-5
number
number of
worms 3 3 2 0 1
(worms/ml)
microscopic
picture
average of sample = A=
1.8 23,400
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A3} = WA
O 18 A8 stxol Srhel wEOIN ml & B 1 vf2le] A 5 #uE 2ol
O Abg gtro| & JHH %£ 13,000012 2 o =g

Table 17. week 2 — No.1 : Breading box (15T, 70RH)

sample 1-1 1-2 1-3 1-4 1-5
number of

worms 2 0 1
(worms/ml)

1

1

microscopic
picture

average of sample = 7HI4I-|-
1 13,000
O 2 Als EBFAQ| 57Ho| A

O At g2l

_ —

EOHA‘I Tml & "o 3.2 of2[o JHA = 22E& 22
Z A = 41,600012| 2 o

¥ 18 week 2 — No.2 : Breading box (20°C, 70RH)

sample o1 -2 -3 -4 o-5
number
number of
worms 3 4
(worms/ml)

2

4

3
microscopic
picture

average of sam ple

= 7HX1|T
3.2

41,600
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O 3¢ At HtA9| 5749| 4 ;ow iml & "o 4.4 oi2|9 A = BEEE 2¢
O Alg gtAol & JHH $== 57,200012|2 o =&

¥ 19 week 2 — No.3 : Breading box (25T, 70RH)

sample

3-1 3-2 3-3 3-4 3-5
number
number of
worms 3 6 4 4 5
(worms/ml)
microscopic
picture
average of sample = 7HK4I-|-
4.4 57,200

O 4H At HtA9| 5749 .:.EOJIH Tml & g 4 oi2le] A = 2x5 2
O AtS "gtAol & JiA = 52,0000i2| 2 o ==

IF 20 week 2 — No.4 : Breading box (30C, 70RH)

sample

4-1 4-2 4-3 4-4 4-5
number
number of
worms 4 4 5 3 4
(worms/ml)
microscopic
picture
average of sample = A=
4 52,000
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o

(2h A= 33 4ot = JhA =
of 57He] MEOM 1ml & E 1.2 ot2|2] M = 2xE &

A1
O 18 Als 22
O Atg gfaol & JHA 4= 15,600012[2 of Z&

Table 21. week 3 — No.1 : Breading box (15C, 70RH)
No.
1-1 1-2 1-3 1-4 1-5
sample
number of
worms 0 1 3 2 0
(atzl/mi)
microscopic
picure
average of sample = A
1.2 15,600
O 2H AlS gtA9o| 57Ho] MEoM 1ml & EF 4.8 ofz|o 70 = 2ZE EH
O At g2 & A == 62,400012| 2 o =&
¥ 22 week 3 — No.2 : Breading box (20°C, 70RH)
No.
2—1 2-2 2-3 2-4 2-5
sample
number of
worms 5 2 6 6 5
(oi2(/ml)
microscopic
picure

S WA=

average of sample
62,400

4.8
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O 3H Ats HAQ| 57H°| MEo|M 1ml & " 7.4 of2|e] M 5+ ExE 2
O Alg gtAol & JHH $== 96,200012|2 o =&

¥ 23 week 3 - No.3 : Breading box (25T, 70RH)

No.

sample
number of

worms 7 9 11 7 3
(atz2l/ml)

3-1 3-2 3-3 3-4 3-5

microscopic
picure

average of sample = JHA

7.4 96,200

O 4 Ats 2hA9| 579 ’é.*%OJIH Tml & #3 5.2 of2|e] i = 2xE 2¢
O AtS "gtAol & JiH = 67,60002| 2 o ==

IF 24 week 3 — No.4 : Breading box (30C, 70RH)

No.

sample
number of

worms 4 6 5 5 6
(@arzl/mi)

4-1 4-2 4-3 4-4 4-5

microscopic
picure

average of sample = A=

5.2 67,600

Z=H® (15C, 70RH) : 3F A1l & S0 =2| 7HA| =7} 2 0.58) S7I5t= FAMo|22 M=
o QX2 EF—PoWIEEP“ ALs AEstdol 57| M M2 o™l A Ee| deoz &
715 ZHd o 2 of A=l

Z=H® (20°C, 70RH) : X|HAH o2 FI1510d 3F Fof= 78 &7151H0 HAlo| Jtsst =A
oz mchE

ZH® (25T, 70RH) : Mo Z ASE = AT 2HHd2 2 3F dat =, 7HA 11 .38}
Eot5t o0 AtgSH7|ofl J1A Metst stdel Aoz mEhE

Z=H® (30, 70RH) : 33 42 =, 7 == 3.34] B7I6t0d OMEE= & A ==
67,6000t2|0|0 20°C =719| o EX|2l 62,400012| 2} H|=et £=XxE H
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—&— No.1 breading box
74 | —#— No.2 breadng bex
—%— No.3 breading box
——— No.4 breading box

the number of
worms per mi
e
1

0 T T T T

befor the experiment week 1 week 2 week 3

Time, week

O 80 JHAl = e Zot

(5) Al2" MO & otFol HE

#include <SPIl.h>
#include <SD.h>
File myFile;

#include <DHT.h>

#define DHTPIN2 2 //1&H g}
#define DHTPIN3 3 //2iH g}
#define DHTPIN4 4 //3%H g}
#define DHTPINS 5 //4H 8}

> 1> 1> 1>

#define DHTTYPE DHT22

DHT dht2 (DHTPIN2, DHTTYPE)
DHT dht3 (DHTPIN3, DHTTYPE)
DHT dht4 (DHTPIN4, DHTTYPE);
DHT dht5 (DHTPIN5, DHTTYPE);

String Time;

#include <Wire.h>
#include <BH1750.h>
BH1750 lightMeter;

int t2 = 0;
int h2 = 0;
int t3 = 0;
int h3 = 0;
int t4 = 0;
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int h4 = 0;
int t5 = 0;
int h5 = 0;

void setup() {
Serial.begin(9600);
dht2.begin(
dht3.begin(
dht4.begin(
dht5.begin(

)i
)
)
)

3
3
3

Serial.print("Initializing SD card...");
// pinMode(10, OUTPUT);

if (1SD.begin(53)) {
Serial.printin("initialization failed!");
//return;
}

Serial.printin("initialization done.");

Wire.begin();
lightMeter.begin();

pinMode(24,OUTPUT);
pinMode(25,0UTPUT);
pinMode(26,0UTPUT);
pinMode(27,0UTPUT)
pinMode(28,0UTPUT)
pinMode(29,0UTPUT)
pinMode(30,0UTPUT);

( )

pinMode(14,0UTPUT);

5
)
5

void dht22() {
/1&g dht224
t2 = dht2.readTemperature(); //EE o 22 e ME
h2 = dht2.readHumidity(); //#% holl &= @2 X&
//Serial.print("Temperaturel : "); //EXE &=
//Serial.print(t2); [T tE
//Serial.printin("C"); /XY £H
//Serial.print("Humidity1 @ "); /XY =9
//Serial.print(h2); /I h&E™H
//Serial.printin("%"); /[[EXtYE &9
t3 = dht3.readTemperature(); //Hs= ol 2% gts NME
h3 = dht3.readHumidity(); //#= holl && €S M




//Serial.print("Temperature2 : "); //EXE &=
//Serial.print(t3); /T tEE
//Serial.printin("C"); /Z2XE &
//Serial.print("Humidity2 : "); /1 Z&Xt
//Serial.print(h3); /I hEH
//Serial.printin("%"); /22Xt &9
t4 = dht4.readTemperature(); /¥ ol 2% gts NME
h4 = dht4.readHumidity(); //#= holl &= %S ME
//Serial.print("Temperatured : "); //2Xd &
//Serial.print(t4);  //H5 &2

//Serial.printin("C"); /[E2XtY &9
//Serial.print("Humidity3 : "); /XY =9
//Serial.print(h4);  //#H$ hEH

//Serial.printin("%"); /XY &9

t5 = dht5.readTemperature(); [/ o 22 e XME
h5 = dht5s.readHumidity(); //#% holl & @4t NE
//Serial.print("Temperature4 : "); //2XE &=
//Serial.print(t5);  //H5 &2
//Serial.printin("C"); /I E2XE &%
//Serial.print("Humidity4 : "); /&
//Serial.print(h5); /I hEH
//Serial.printin("%"); /2XE &

e

Rl
ne
T

e

void loop() {

int h2 = dht2.readHumidity(); /I 3 hE M

int t2 = dht2.readTemperature(); // #H= t& Med5iod
Serial.print("Humidity2: ");  // Al2ld 24 E o (
Serial.print(h2);

Serial.print(" Wt");

Serial.print("Temperature2: ");

Serial.print(t2);

Serial.print(" C");

Serial.print(" ");

int 16_t lux = lightMeter.readLightLevel();
Serial.print("Light: ");

Serial.print(lux);

Serial.printin(" 1x");

int h3 = dht3.readHumidity();  // B hE Mdeist SZgt thel

int t3 = dht3.readTemperature(); // #H= t& Med5iod 2

Serial.print("Humidity3: "); // Al2ld ZUE{o| &E3(

Serial.print(h3);

Serial.print(" Wt");
(

Serial.print("Temperature3: ");
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Serial.print(t3);
C“);
Serial.printin(" ");

Serial.print("

int h4 =

int 14 =

Serial.print("Humidity4:
4);

"Wt

"Temperature4:

dht4.readHumidity();

dht4.readTemperature();
");
Serial.print
Serial.print

");

(h
(
Serial.print(
Serial.print(t4);
c");

Serial.printin(" ");

Serial.print("

int h5 =

int t5 =

Serial.print("Humidity5:
5);

"W

dht5.readHumidity();

dht5.readTemperature();
");
Serial.print
Serial.print
");

Serial.print("Temperature5:

(h
(
(
Serial.print(t5);

C )1
Serial.printin(" ");

Serial.print("

myFile = SD.open("test.txt",
if (myFile) {
myFile.print("Humidity2: ");

myFile.print(h2);

myFile.print(" Wt");

myFile.print(t2);
1 II)
myFile.print(" ");

(
(
(
myFile.print(
(
myFile.print(

(

// myFile.printin(lux2);

myFile.print("Humidity3: ");
myFile.print(h3);
myFile.print(" Wt");

myFile.print(t3);
n II)
myFile.print(" ");

(
(
(
myFile.print(
(
myFile.print(

(

// myFile.print(lux3);

myFile.print("Humidity4: ");

myFile.print(h4);

=

R =

"Temperature2:

"Temperature3:

/1
/1

/1
/1

FILE_ZWRITE);

/I AMEld 2L Eof

0=
&

=(05t

/] AMElE 2L Eo

/] Al2ld ZL{Eof
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myFile.print(" Wt");

myFile.print("Temperature4: ");

(

(
myFile.print(t4);
myFile.print(" C");

(

myFile.print(" ");
// myFile.print(lux4);

myFile.print("Humidity5: ");  // A2l 2L Eo| &2 (0|35t

myFile.print(h5);
myFile.print(" Wt");

myFile.print(t5);
n II)
myFile.print(" ");

(
(
(
myFile.print("Temperature5: ");
(
myFile.print(
(
/1l myFile.print(lux5);
myFile.close();

if(t2 < 15){ digitalWrite(7,HIGH);}
else {digitalWrite(7,LOW);}
if(h2 < 70){ digitalWrite(8,HIGH);}
else {digitalWrite(8,LOW);}

if(t3 < 20){ digitalWrite(9,HIGH);}
else {digitalWrite(9,LOW);}

if(h3 < 70){ digitalWrite(10,HIGH);}
else {digitalWrite(10,LOW);}

if(t4 < 25){ digitalWrite(11,HIGH);}
else {digitalWrite(11,LOW);}
if(h4 < 70){ digitalWrite(12,HIGH);}
else {digitalWrite(12,LOW);}

if(t5 < 30){ digitalWrite(13,HIGH);}
else {digitalWrite(13,LOW);}
if(h5 < 70){ digitalWrite(14,HIGH);}
else {digitalWrite(14,LOW);}

//delay(300000);

} delay(10000); }
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§ =237 A (m)

N = RPM

o
o
>
ook

CHHS S 0.45, HtHA T 1.2, 3|™EF 84, D704 012 m 23 F I X 0.050|04, O]of
(2 o|2Ab 24t2k2 1 .28 m3/ho|Lt Al ZT 2k 1.21 m¥/hel 24 s 232

_57_



(2) HfX| MYt EfolE MA =™
(ZhH 7|= met sgol=2e| X Al

O " 15 cm $7 9 HiX|E WUts7| TloHH O|{E= 20 Nm O|Atel ETJ} st
O 7|& ACEH M2 90 W, 60 Hz2l 1:20 & stol 22 10 Nm E3E <
A7} ctx =510 1:50 27| 2 wAE ?5'—?— 17 Nm 7}X| &%| 7}ssto

ol
)

-

=
S|
=

_u. ml
0o
ol

El
i
=2

2

O 7|= muk e sjx|9} T HHo| FHA merster| of 2Abae

o

- IH__&JL&%“ rﬂs"-.._:

(coefficient of variation, CV)E& HlAtstgE =
TE Elsl=d F2 ARE

£
Of1
xd
oz >

C.V.of composited smaple = &)

1
2
n°xXX

Z(xz _X)2

i

where,
S = Standarderror
= The vmberof sample
x; = Thevmberof contton seeds

X = Averageof cotton seeds

>
)
o
o
-]
(/J
('D
<3
fjo
=
Ral
FH
[m]
2
[l

Zstn wmutel £ 10742 YEE M F

o
)
e
ik
i

[m]

>

(15, 10, 5, 1 cm/min)& 22|5l0{ BtE $+AHFIU S
It{E{ 2 ot
— 58 —

o



E= EtZE0[H(CEMAL AT-8)2

O C.V @2z Hot ®™

4
R
ol

_

oJ

=

M

oln

t, 23] o]

)

1 cm/min O]

£l
s
ol
0

cv

Vv STD

A

0

1

sample
no

14.22 106.92

33

1

34 21

30

31

1

DP

10.80 81.22

133

5 34 18 12

2

9

1

2

the count

DP2

of cotton

55.98

6.77

2

7 23 19 15

1

6

1

seeds

DP3

1.69 11.40

16 14 15 15 16 18 14 13 12 14.8

15

DP4

0|& Ftm 2t A x|

o

S

LN

-

S

i

oS 4P 2

_59_



H
__o__—u
o
3l
ij=
=
0f0
OH
[y
K0 7ol
<k i
5 R
K0
H
KO 0
B h
o o
[H)
Kfu — KO
E 0 ° =
_ 2 ~
K Kl K| ol
o - =
0 2n ™
S = o0 Kk
b - =l
m WT__
TR TS
oK o RM
_ 4
D
Al_ _|_.A|._ __.__=._
) < _
r=y ok UE
= ofr Ko
Eay = pa
LS L BT
=k = il Rl
KM - <| ok
T Kl KM < 10
—_ pal
~ O — o !
— = 2

HE o
_60_

8 105



(6) gkt AlZ2fo|M

(71 AlESejlo|M gHH

O XIE 9 mme| X ARl BE =0| 20cm AHXtof| 1:112 M & wHkH =
= =
(7} AlE8olMd Z1}
O oflehel Zo| ele| 5 XMsto X} 7HFE A Atsto] C.VEtE =&sH%cCt
¥ 28 Zt wHte AlZEo|Md &
7|&2nghe 20cm 1 2 3 4 5 6 AV S.D (Y]
Particle 1 90 93 93 108 80 100 94 8.6 9.1
Particle 2 106 100 107 88 113 93 1012 85 8.4
TEHM gk 1 2 3 4 5 6 AV SD cv

61 -



™~ s > @ n > N @« > n QS > a n
~ ) O © — O © ™ O © n o ) n
N N =) N © =) < © [a) © © [a) < N
o el ! o o : © o : o ~ : o N
< al w < — wn I3Y < 2 n ") 2 al <
© 0N > ) ~ > ~ s > © 2 > © ™
[o¢] () g o o : : o)) : N~ o
o © < o - < ~ o < o = < 3 S
- ~ ~ N o A ~ I — @
™ © ~ © ©0 n ©
- © ™~ — ~ pa - ~ ™~ -
) o o Q al " I8 o " © n " oo ©
™ = o © ~ ~ < v ~ -
© n ©0 — ™
© o ~ L foN
2 ) = - = = ™ 2 ~ I ) ~ 0 o
I n o
o o ™ ™ © <
15} ~ ™ — = ™ — «© ™ c© @® ™ ~ N
~ = ® N~ © Q =\ ~ w0 3
G| B ~ 2B ~ R | d ~ ] E s ~ 8|8
I o <
™ < © o ~ <
™ = - ~ = - N Q0 — = 0 — N X
Ju an an an
~— o _ ~— o _ ~— o - — [eV] _ ~— [eV]
o o H._m o o uu._m o o H._m o o H._m o o
s | = S| =2 | = M| T | = M| T | = S| = | =
t pud = t pud = ‘ hul = hud pud = € ‘
© © =N © © =N © © BN © © BN © ©
o o 1 o a 7l o o 7l o a Tl a o
(V] on < wn

K1

Aoz, AlEgold Zzt 7

3|_|.

k=1

o0

slg=1]

i

O C.V&to| 10 o|std &<

_62_



O H& of

Het= 7| AT 7| ARA

ats 7| 2

0

[0

X )R ALSE

x
(i

O

=X
=S

KIr

Ef of A

Gl

ol

A
S

O 2H|MHE2 =i 0.87 KWE

_63_



=yl

IcTC

Korea Testing Certification =~ EAeld=:87E5J77F-0BMK

ALE AN

MAM ME : 7}82023-00130

3 AHY D AR0Ysw AEtE
=zt [
z A : IR BYA| £ 32 80, 7035 (AHA S, S2H I 2R}
1.A2Y D BUY lals 7| Ald(24E)
- A -
2. 83N 8 X A SR A EE
3. Yzt 120239 02¥ 10¢
4. AgYzt 2023 02% 10Y ~ 2023 02¥ 17¢
5. AIEYY s 92| 2} AIA|
6. Alg &t CMIRAIEEY YRR

1. 0] ‘g2{A2] ke KS QISO/IEC 17025 U KOLAS 211} #240| S0y, QIZIZI7t HIAIBE A2 U ARYO 2 ABIBH 24
A A 20l Cizt SAS BS5HA| gLt

2.0| HME P2| -, AR S8 90| 8=, 4, ¥1 U LS80 2 ARE 4 20 8% 0[2|0| AlE SLICH
3. 0] g2M2f 212|015 BTIO| 2| (www.ktc.re kr)Oj|A] 2HoIft 4= Q&LICH

2023'd 02¢ 20%

= = (o)
St 7| A1 7| MALA | A
www ktcre.kr  [43008] CHRZAA| SHR FA|H IIHAECHR402 2
TEL : 053-566-4605 FAX: 053-558-8129

Page: 1 of 3

st Mbgkari el des (00 ka] CO!
APRT

_64_



ICTC

Korea Testing Certification

AMdZE R

MM WS : 7|82023-00130

1. %12

2 AE2 2227t MAIS "L RIS M7| Al (AT o Oisto] AlEE 2.

2, 38 & A8wH

|22t Al

3. M8 AR

(1) Al 2 ¥ : SU A28 A7| A[LEE)

() A=BIAL - FECHSR LYY

(3) M2134 : 28 Z92 BYUH AUEYZ 1736 FROTR LYY ATHE R]EE 0t
@WMBS 1O

3 1. AR AR

AMAIP708-06 (Rev.2) Page : 2 of 3

_65_



ICTC

Korea Testing Certification

AldE R

g&lkL"_E 2 7|§?023-00130

4. A\gds;
NEEs =2 Ao Al Aa
Al ™ 5 KN 0|5} 0.87 1

4.1 HMAIEZED

o= ct2l Az}

ug A 2.76

e v 392.7
42 AgAr

[ CWE a0 e

% 2 ABES 212} MAIR 7Y U AB2 AYERS.

AA| P708-06 (Rev.2) page : 3 of 3

O 111 M A2EF Al dAHAM 3/3

_66_



r
OH
ol
i+

—
—

~
[l

o))
O

T LT | BHE19) $8 U]

NS AN A 73 2ot 9 AS
7= WE 7iHjolof wWalel B

SHYIOIM AL ZiHo[ol2 Bixlo] B0l AR o4

WEel 7|AH Atolo] RZHOE iR B2t B Ly

200l = o|&E Hix|7} sHel Zo| watoz med M| oo, AMS ol 1
27| olz =Xl 2

(2) #2lol2[SoHe| tHFL Als AT

T oooooo0d

oL

gajo|2| 30 Als=EA

Ay 2% 1 2Z7|, 25CAA FX|

Al &T : 7HE7], A At EZ(R.H.) 40 ~ 70 % X, AFS ghALLf 70 % |/X
Al =% 0 FZF AFIZ =7 1500 Lux SXA

s X| &2 15 cm L2

wek 7| 0 F 23]

Ho| 7| : F 23 Wt T HfX| 2F A=

MA Al ofY 2 2k oolE =3

MY Al 24y

S
At BiX[S] MEQl &2, WoAdA= =0l MAHS| S0 S22 EE =2 "o
1

Etstelr, 2 0% o|At viBt5t0f 100LE 0|4 ZiH[0|0|E Sl At
5 Ao Fet

A OALSOlM 2| olz[30] ME 202 HfX| ZFHo| NF AZESIFZ (1HY 500mL,
ofF 12+ oi2])

W Ho|F2 F 23] AlARS] Xts 35 F7| HdH¥2=2 AASI¥S. WEkE S5t
0o AlStHOA Wdst= 7IAE 2t7|std viX|el =F0| 1% R2xsH sl¥F

i x| EHEEH ZSestes =22 E5o7| flsl =0 Mx HXZE F 335 HE3IUS
AL§O| ZRE vix|o| MUl MESZ ZAESI0] £515t0, HolleE HIXlE FUf ALS

_67_



a8 112 85 ALS 2ty

# = M=/t

22 ool

ofr

O At

(Lux)

Z 2 MM (otFole)E 7|

olo|a 2

K
KO

KO
<F

F

- ool &

etd ool &
- A5 2t HiolE

ofr

O At

2 11Alofl AlFE Al

ol
=

20224 10¥ 3

—
—

q

(e}

=of

o7 20| SolX|n, LWmXt7F HEof uwp Al 2

g

Al Q|

b7 3A LEtg S

] X

i

Eotelo O
Eof = gio| AY HelolM 2S5HA Mo=EAZS

AHoz

ol

<
R

ol
700

2 A
(=]

Mulxoz

M

_68_



T 29 AMH ZE 2 dlolE{(A])
S | AIZE | 9[R | Al | A | AL o | AlZE | oI | Al | AL | AL
(yymm [(hh:mm:| 2% 2= =L = | (yymm [(hh:mm:| =& 25 =i e
dd) ss) () (c) [(R.H.%)| (lux) dd) ss) (‘c) (t) |(R.H.%)| (lux)
221003 (11:00:00f 21.9 24.8 81 4,829 | 221005 [22:00:00f 15.8 24.9 69 1,480
12:00:00| 23.6 25.2 79 9,380 23:00:00| 14.8 24.9 69 1,488
13:00:00f 25.0 25.8 79 8,140 | 221006 [00:00:00f 15.0 25.1 68 1,486
14:00:00| 26.6 25.5 74 4,685 01:00:00| 14.3 25.4 73 1,482
15:00:00f 27.0 26.4 74 2,546 02:00:00f 14.3 25.1 73 1,467
16:00:00| 27.2 25.6 73 1,525 03:00:00| 14.2 24.7 73 1,473
17:00:00| 27.7 25.4 73 1,480 04:00:00f 14.0 25.0 72 1,452
18:00:00f 27.5 26.2 73 1,482 05:00:00f 13.8 25.1 72 1,428
19:00:00| 27.1 25.8 71 1,479 06:00:00f 13.5 24.9 72 1,417
20:00:00| 25.8 25.3 70 1,483 07:00:00f 13.5 24.8 71 1,480
21:00:00| 25.7 25.0 70 1,480 08:00:00f 13.3 25.1 70 1,777
22:00:00| 26.1 25.2 69 1,488 09:00:00f 13.5 25.1 70 2,024
23:00:00| 25.3 25.0 68 1,482 10:00:00| 14.2 25.4 70 2,413
221004 |00:00:00| 24.6 25.6 68 1,485 11:00:00| 16.0 24 .9 69 4,799
01:00:00| 24.4 25.2 68 1,483 12:00:00, 17.7 25.4 69 9,285
02:00:00| 23.3 24.9 68 1,468 13:00:00, 19.6 251 69 8,039
03:00:00| 23.2 251 68 1,477 14:00:00, 20.9 25.0 69 4,673
04:00:00| 23.1 24.9 69 1,458 15:00:00, 21.3 24 .9 68 2,530
05:00:00| 23.3 24.8 72 1,429 16:00:00| 22.1 24.8 68 1,515
06:00:00] 241 25.2 71 1,418 17:00:00, 20.9 25.4 68 1,479
07:00:00| 25.2 26.3 71 1,555 18:00:00, 21.0 25.1 71 1,483
08:00:00| 24.8 25.2 71 1,784 19:00:00f 19.1 24.9 71 1,478
09:00:00| 22.2 25.1 70 2,025 20:00:00| 17.6 25.2 71 1,482
10:00:00| 22.4 24.8 70 2,440 21:00:00| 17.4 25.2 71 1,481
11:00:00f 22.9 251 69 4,722 22:00:00] 171 25.1 70 1,485
12:00:00| 22.7 251 69 9,120 23:00:00f 16.5 24.9 70 1,488
13:00:00| 21.8 25.2 69 8,243 | 221007 [00:00:00f 16.5 24.7 71 1,485
14:00:00f 22.3 24.8 68 4,410 01:00:00| 16.4 24.9 70 1,482
15:00:00| 23.2 25.2 68 2,512 02:00:00| 16.1 25.2 70 1,468
16:00:00| 24.0 25.1 68 1,578 03:00:00| 16.5 25.1 70 1,469
17:00:00f 24.0 25.3 72 1,477 04:00:00| 16.1 25.1 70 1,453
18:00:00f 18.4 25.2 71 1,480 05:00:00f 15.8 24.6 70 1,410
19:00:00f 18.0 24.7 71 1,482 06:00:00f 15.5 251 69 1,412
20:00:00| 17.5 25.2 72 1,474 07:00:00f 151 25.2 69 1,490
21:00:00{ 17.0 25.0 72 1,481 08:00:00f 15.4 24.8 68 1,736
22:00:00| 16.7 251 71 1,480 09:00:00| 15.6 24.8 68 2,037
23:00:00| 16.1 24.9 71 1,483 10:00:00f 16.1 25.1 72 2,436
221005 [00:00:00| 15.9 24.9 70 1,479 11:00:00, 16.3 25.4 72 4,796
01:00:00| 15.8 24.9 70 1,480 12:00:00| 17.3 25.1 71 9,361
02:00:00f 15.5 25.3 70 1,482 13:00:00| 18.9 24.7 71 7,939
03:00:00| 15.83 25.2 70 1,478 14:00:00, 18.0 24.9 72 4,663
04:00:00{ 15.0 25.4 69 1,450 15:00:00|, 15.7 25.1 72 2,564
05:00:00| 14.6 24.8 69 1,428 16:00:00| 15.7 25.4 71 1,517
06:00:00| 14.6 24.9 68 1,420 17:00:00|, 16.7 25.1 70 1,484
07:00:00| 14.4 25.1 68 1,537 18:00:00, 16.5 25.2 70 1,483
08:00:00| 15.1 25.0 68 1,756 19:00:00, 16.6 25.1 69 1,475
09:00:00| 14.6 25.2 68 2,001 20:00:00f 14.5 24.9 69 1,480
10:00:00| 14.8 25.6 70 2,380 21:00:00] 13.1 25.2 69 1,483
11:00:00f 15.8 25.1 70 1,430 22:00:00f 11.7 24.6 68 1,480
12:00:00, 17.1 25.0 72 9,129 23:00:00f 10.9 24.8 68 1,479
13:00:00f 17.2 24.8 72 8,030 | 221008 [00:00:00f 11.4 24.9 68 1,486
14:00:00f 18.2 25.2 71 4,667 01:00:00f 10.6 25.0 69 1,482
15:00:00f 19.2 25.7 71 2,536 02:00:00 9.6 25.2 71 1,463
16:00:00| 19.7 26.8 71 1,525 03:00:00 9.0 24 .2 72 1,475
17:00:00f 19.2 25.2 70 1,450 04:00:00 8.4 24.9 72 1,457
18:00:00| 19.8 25.0 70 1,472 05:00:00 8.0 25.1 72 1,430
19:00:00f 18.7 251 70 1,469 06:00:00 7.9 24.8 71 1,412
20:00:00| 17.8 251 69 1,482 07:00:00 7.6 24.9 71 1,487
21:00:00| 16.0 24.7 69 1,483 08:00:00 7.6 24.6 70 1,763
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B4CE-CA30-5631-A988

FEEANAANTY 4G5S 25

Registration of Broadcasting and Communication Equipments

A B = A
[e] o o %119

Trade Name or Registrant

ZIAAEBAETDA) | am cop g 4595

Eauipment Name

et o PAPE

Equipment code IND
/Additional Equipment code

)
7|25 K£-00564

Basic Model

54 .97
Series Model

L= S
i R-R-KFL-Kf-00564
Registration No.

A A A 2= 7}
Manufacturer/Country of

F119/8=

=209
Date of Reg1stration

2023-02-27

7)e}
Others

3 ) AAE AT ) Alsszol2 ATl weh 5595 e-& 59 g
It is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio
Waves Act.

Director General of National Radio Research Agency
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DIMENSION & VISUAL INSPECTION REPORT

PROJECT AR OF A AlAR X5 Qi A
ITEM No. - ITEM NAME | A& tfaF AMS A|A®] | DATE 22 /7 25
DRAWING No. | - QUANTITY |1 INSPECTOR _

GEARED MOTOR
—3PHASE MOTO

a2
—SCREW CONVEYOR

EUEE!
— ¥8 ¢n 22F
—=3 oWy

—7Im (AIR CYLINDER)

2w
-8 6
—AIR CYLINDER

al& MOTOR(3%')
—INVERTOR of
—ENCODER
~RACK & PINION

wetaty
28 w5tz
—2% AR CYLINDER(2#A1)

GEARED MOTOR
—3PHASE MOTOR

“ faty 13
—SCREW CONVEYOR
ofs MOTOR(3%) |
- WERTER e s, SPLED CONTROLLER
—RACK & PINION
UNIT : mm
T A B
SPECIFICATION 7120 2605
TOLERANCE +0.1 +10
CHECK 7/19.9 2 4o0d
REMARK

INSPECTION RESULT

INSPECTION RESULT

APPROVED BY APPROVED BY

145 ACCEPT

(CONTRACTOR) (OWNER)

INSPECTED BY CHECKED BY

0 REJECT

0 OTHER

= 179 x|

o 2 At
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DIMENSION & VISUAL INSPECTION REPORT

PROJECT | &AM OfF AMS A28 X% o 24
ITEM No. . ITEM NAME | M Tj2f A} A]AE | DATE 22y 2%
DRAWING No. | - QUANTITY |1 INSPECTOR _
. G
|
I T
f
Iz
UNIT @ mm
i A B C D E F G H
e
SPECIFICATION 72 52 326 52 72 1345 | 1760 | 1345
TOLERANCE +005 | +0.05 | +0.05 | +0.05 | +0.05 | +0.05 | +0.1 | #0.05
CHECK Q2.ge | $2.°0 | 32600 $2:00| 92,00 | /3¢ (0| /7423 2181
REMARK

INSPECTION RESULT

INSPECTION RESULT

U7 ACCEPT
[] REJECT

J OTHER

INSPECTED BY

CHECKED BY

APPROVED BY
(CONTRACTOR)

APPROVED BY
(OWNER)

8 180 %[ 22 At
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DIMENSION & VISUAL INSPECTION REPORT

PROJECT A O AFS A2 A4 9@ A}
ITEM No. - ITEM NAME | ®& oz} A} A]A®] | DATE 22 .11 2%
DRAWING No. | - QUANTITY |1 INSPECTOR _
It ,,,
: E 6 ;I‘
= ———5)
*
F
Tﬂ —
i
UNIT : mm
e A B C D E F &
——
SPECIFICATION 72 52 366 52 72 1760 134.5
TOLERANCE +0.05 +0.05 +0.05 +0.05 +0.05 +0.1 +0.05
CHECK p2.00 | Glioo | 3400 | t2 oo | 7200 |(60 05 | [3%50
REMARK

INSPECTION RESULT

INSPECTION RESULT

}Z ACCEPT
O REJECT

[0 OTHER

INSPECTED BY

CHECKED BY

APPROVED BY
(CONTRACTOR)

APPROVED BY
(OWNER)
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DIMENSION & VISUAL INSPECTION REPORT
PROJECT WA UF AR AJAF R AP PAF
ITEM No. = ITEM NAME | H& ofgF AHS AJ2®] | DATE 22 1(2F
DRAWING No. | - QUANTITY |1 INSPECTOR -
. U .
|
T =
i b S—
I— [l
i — AER I ]
—————————— =B
UNIT @ mm
\_\~_

—— A B - D E
SPECIFICATION 117 63 50 1330 40
TOLERANCE +0.05 +0.05 +0.05 +0.1 +0.05
CHECK 19, *° 63,0 ?ﬁm /3?\3_1’/ qu o=
REMARK
INSPECTION RESULT INSPECTION RESULT APPROVED BY | APPROVED BY

NTRACTOR OWNER
(2 ACCEPT INSPECTED BY CHECKED BY \CITRAL TG ( )
O REJECT
O OTHER

2 182 x5 QB A}
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DIMENSION & VISUAL INSPECTION REPORT

O 183 %[5 2&HAL
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PROJECT HA O ALS A2" X4 9T FA
ITEM No. - ITEM NAME | AA tizF AlS A|2H DATE 221/ .27—
DRAWING No. | - QUANTITY 1 INSPECTOR _
£
F
EPI 23 3
{_ (ﬂ -==
g
all
o
N
/L\('/ jv
UNIT : mm
B
T~ A B C D E F
SPECIFICATION 50 36 117 11.5 1370 800
TOLERANCE +0.05 +0.05 +0.05 +0.05 +0.1 +0.05
CHECK Lo o/ 3605 | ypree| s g0 | (Hoes | T e
REMARK
INSPECTION RESULT INSPECTION RESULT APPROVED BY APPROVED BY
ONTRACTOR OWNER
%ACCEPT INSPECTED BY CHECKED BY (€ AC ) ( )
J REJECT
0 OTHER




DIMENSION & VISUAL INSPECTION REPORT

PROJECT AR O AL A2E X4 QT ZAA
ITEM No. s ITEM NAME | A= oi% A8 A28 | DATE 22/ -5
DRAWING No. | - QUANTITY |1 INSPECTOR _

D
o
» UNIT @ mm
i S A B C D
SPECIFICATION 308 325 29 1480
TOLERANCE +0.05 +0.1 £0.05 +0.1
CHECK ey 0= 34T 09 29 0° [« PO oo
REMARK

INSPECTION RESULT

INSPECTION RESULT

b ACCEPT
0 REJECT

J OTHER

INSPECTED BY CHECKED BY

APPROVED BY
(CONTRACTOR)

APPROVED BY
(OWNER)
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PERFORMANCE TEST REPORT

PROJECT RNA 2 AL A|AS] KFE A}
ITEM No. = ITEM NAME | AA o3 AM% & | DATE 2wz2, /. 4
DRAWING No. | - QUANTITY |1 INSPECTOR -
CHECK POINT RESULT
1. g9l HY 352 ojido] Ee7t?
Vg
2. BUE] BY FFE olyo] QeI L
3. INVERTER MOTOR®] 3] o]ito] gir7}? L
4. AC MOTOR®] &L o]4Jo] gi7}? L
5. RACK & PINION 2-50f o]4fo] 972 Y
6. LM GUIDE &5 o]/do] gi=71? \/

INSPECTION RESULT INSPECTION RESULT

INSPECTED BY CHECKED BY

E@CEPT

APPROVED BY
(CONTRACTOR)

APPROVED BY

(OWNER)

O REJECT

[ OTHER

a2 185 s dAl
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RESEARCH ARTICLE

Evaluation of a control effect of harmful pests
in the soil using natural enemies

'Department of Bio-Industrial Machinery Engineering, Kyungpook National University, Daegu, Republic
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*Upland-Field Machinery Research Center, Kyungpook National University, Daegu, Republic of Korea
*Research and Development Institute, Farm119 Co., Ltd., Gunwi, Republic of Korea

*Corresponding author: _
Abstract

Currently, many farms in Korea use facility horticulture to grow crops, and various sensors
and control systems are installed to grow crops in facility horticulture. However, in the case
of control, it is difficult to eradicate internal pests such as soil by spraying directly on crops. In
this study, we used the predatory natural enemy Skimmitus mites to control pests that harm
the roots of crops in the soil. To conduct the experiment, strawberry, tomato, and cucumber
farms were selected to spray the predatory natural enemy Skimmitus mites and measure the
distribution of pests in and out of the soil. The duration of the experiment is 8 weeks each for
strawberries and tomatoes, and 4 weeks for cucumbers. The distribution of pests in the soil
was measured through an electron microscope by collecting soil at a specific point, and the
distribution of pests outside the soil was measured by pests attached to a sticky flat trap. As
a result of measuring the distribution of pests in the soil, it was found that strawberry farms
decreased by 97.6% and tomato farms by 96.4% in week 8 compared to week 1. Cucumber
farms decreased by about 98.7% in week 4 compared to week 1. As a result of measuring the
distribution of pests in the flat trap, strawberry farms decreased by about 88.9% in week 8
compared to week 1, and tomato farms decreased by about 87.8%. For cucumber farms, it
decreased by about 78.1% in week 4 compared to week 1. This is judged to be the result of
pest populations introduced from outside the greenhouse collected in flat traps.

Keywords: Agricultural, Eco-friendly control, Natural enemy, Pest control

Introduction

A ZU 570l A= Aol o] 85t 5= AulE HEskar Jlom Al AUl 24
T AIA, 2570 7], A Al 2RSS Adx|sto] 2HES Afulfstar ik, 2 Al ol Ave e
7hEal Y5 AlQJekar 9] et xfrto] Elof Qloja] Ut dkars7tet D slFol| thst A o] HA]
5}7] o] 275 ot dA| Al Yol|e] Al ZHEHRol| W7t &5 o] 241 9l om, 2HEo] Hia

of| 24 WAsk= o= Al } q Tefu} opeh 2HEo| sl g = 22 tejute) o] 79 9| o
A RYE o] Gl g2 2 HAls| mhEel A== PEs) ol ofgfgol ik 121 &
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Performance analysis of the agricultural
turner with DEM analysis
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*Corresponding author: _
Abstract

Agricultural turner has become an essential task in livestock farms for environmental
improvement such as mushroom culture medium mixing, as well as odor and gas generation
reduction in livestock farms. Although various shapes of turner are sold, the reliability of the
product is insufficient because the turning performance has not been suggested.

The purpose of this study is to analyze and compare the turning performance through particle
behavior analysis using five commercially available turner blades. The analytical conditions
were filled with particles A and B 750 kg with a diameter of 9 mm in a ratio of 1. 1 in the upper
and lower layers of the 0.6 m® box and analyzed with a turning blade rotation speed of 100
RPM, forward and backward movement speed of 0.1 m /s, and 300 steps.

After turning, Six boxes were created and the ratio of the particles in the box was calculated,
and the turning rate was analyzed through the C.V value.

As a result, According to Table 5, C.V of E blade was the best with 22.2, 30.9, C.V of D blade
was the worst with 98.3, 52.2. The turning rate was the best when the particles on the edge
were gathered in the center and turned over like E blade.
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Keywords: Turning Performance, Discrete Element Method, Agricultural Turner
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RESEARCH ARTICLE

Effects of temperatures on development and
reproduction of predatory mite Stratiolaelaps
scimitus(Acari: Laelapidae)
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*Corresponding author: _

"These authors equally contributed to this study as first author.

Abstract

The predatory mites, widely used as natural enemy control source, was reared for 3 weeks in
various environments of four temperature ranges (15°C, 20°C, 25°C, 30°C), 70 RH, and 1000
lux of illumination to identify the optimal rearing temperature by checking the number of
individuals. A 1000 X 1000 X 700 mm acrylic outer breeding boxes were made to control
the breeding environment and device that controlling temperature and humidity were
installed inside. Referring to the double box breeding method of Jung DW et al. (2018), The
inner breeding box was placed in outer acrylic box. As a result of breeding, it was found that
the number of individuals increased by 11.3 times at 25°C, making it the most suitable for
breeding.

Keywords: Biological control, Biopesticides, Mass reproduction, Mite predator,
Stratiolaelaps scimitus.

Introduction
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37 SARE AAbol| WA Q1 A HbA| Abdof] Tfeh A= 7F A o] X[ F gt 7F2-H| 1990
CHEE] A5 ZFof|A] 5eke] ARE-S Eol= AFo] AJRHE o] HZ o] 59A &8 7]& /e 9
o) A 25 AFstR oL, Ao it 2l Bga wg AgRo] st mi R 5 AR Ao
YA 21 o] oJH] gk A% o]thCho etal., 2021).
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AR AT AL o4 Tl Ay BA

Performance analysis of the agricultural turner with DEM analysis

ARt AR ATEE
1Depanment of Bio Industrial Machinery Engineering, Kyungpook National University,
Daegu 41566, Republic of Korea
A7 AANALE

“)Upland Field Machinery Research Center, Republic of Korea

Z & (Abstract)
Wk 2Hde A wA|, #A HHX] WHRETE ofuet E4F F7Ee oFHe: ZkA WA AT 5 B A
A BIE 98l A FrtlAE 4 Aol HoTE o8] P4 wRbZ7E e x|, wyk A

ol AAE v} §lo] AlFe *121“01 FZeit,

2 AFe= AlFol BHEL e 7Y aiy] EE ARESte] YA A siAS BEl w4

24 & v wstaAl st BAZRALS A& 9 mme YA AL B 750 kg2 0.6 m3 AA}F A
% Z

11 H&E A9 MR SASE 100 RPM, A+ F OJEEE 0.1 m/s, 300 stepOE BASG W
B A 5o 0.05 m3 39| CUBEE Adstel CUBE ool Qi 1% 4 &g Bzt myt

s
AR} AE sllA Axh, s¥ g wHkgo] ASH 83.1%, SIEF 97.5%E Aol 7PE £ 3 o
SR 54.9%=2 uRto] 7P "ol ASE usigth (W 9 ASHE
72.3%, SFEE 77 1%; 2W¥ I AR=E 70 9%, 3R 74 .9%; 491 I AR 77 7%, SHEE 84.4%). 59
g Zo] 7Rt Qe YAE FULE B2 F FfolF s oﬂFH 7b mEkgo] 7Y 953t
2 A4 A - 24 ols FEe uRbr] J AA- %.‘J_X}Eﬂ =, A wRkt AlEge]Ae
A9 24 A7t atHh

s vl

H
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