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<SUMMARY>

A= kA

Cc01

Purpose &

Contents

Development of combined agricultural new farming system using emitting

from mushroom cultivation house to a strawberry plastic house.

O Development of emitting energy from mushroom cultivation house
transfer duct and control system

O Emitting energy utilization Strawberry local heating & cooling bed and
cultivation system construction

O Development of production of ever-bearing strawberries using cool air
from mushroom cultivation house

Results

O Use of air emitting from mushroom cultivation house without energy input
in summer Strawberries can be cultivated throughout the year
- Keep temperature of strawberry rhizome at around 25 C
- Increase of strawberry cultivation: 1 mechanism — 2 mechanism / year
O Development of securing source patent technology : 3 cases
- technology related to mushroom and strawberry combined cultivation
system development etc.
O Paper Publication: 2 (Effects of production of ever-bearing strawberries
using cool air from mushroom cultivation house etc.)
O Paper presentation: 2 cases (introduction of production system of
strawberry all year round using mushroom grower energy release,
Journal of the Korean Society for Bio-Environment Control)
(O Human resource training : 1 person
O New recruitment: 8 (strawberry cultivation and greenhouse management)
O Press PR : 40 times (TV7, 20 daily newspapers, 5 magazines, 8 magazines)

Expected &
Contribution

O Cylindrical bed utilization strawberry cultivation productivity improvement
- Practical cultivation (high grade bed) compared to cultivable: productivity
more than 2 times
- Strawberry production: custom 3.8 tons — 7 tons / 10a / year
(O Mushroom and strawberry compound cultivation system spread and farm
income increase
- Expected to supply more than 38 locations nationwide
- New income scale: 115,500 thousand won (based on 2 mechanisms / 10a)
O Summer strawberry production to meet summer strawberry demand and
substitute import volume
- ‘15 years 385 tons — 22 years 1,525 tons
(O Combined mushroom & strawberry cultivation successful creative agricultural model
- Provision of agricultural technology development opportunities between
agricultural crops or other industries

Keywords

Local air-
conditioning unit
and duct

Mushroom
cultivation
house

Complex
production
system

Strawberry

Emitted energy cultivation
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o)t} olH:]/\(H:]) ré_g_i].ﬂ E]z(nf/hr) %"7]7(]]1&]]%2_4‘% wL7];<HuHD%7<-1(Hf)
=0 H o T\o gui © %.8.%7]%((&/}1{'/1112) = il
3,000 810 15.3 53
5,000 1,351 15.3 88
10,000 2,702 15.3 176
17,000 4,594 15.3 300

712 - 2378 1,173ni/hr, E7] A H 2 76.5nf(300mm Y E7]5)

ok @] AMEAE 9 WAANA FE 4E

ool B71E AWyl 1T WAL AshA WEolok s WMAAMAY FRE &
Hotth AAE @714 E M= HAAEAA A &2H oz Ao TS THH Folok
shdl, olwl ZAAME A WA FFH ook T FVFE 2TFY]Folty 3
2},

DI A A A o] A AH Br|BFY] 2EE Aojstr] S a7 Fol AAFHA L, o]
23 g 7&7|Fe R HAAA FRE ST F AT ® 102 1AM EA A & HAA
MAbel FRE S Zloln, MAAuAtel FRE MAMEdel By At EuEe WAl
o YWFR 7|Eo 2 YEYT



310 271 A Ao e MAARAL FE S

=717 vl 7 A (o)

8787 & (mi /hr)

B 7] FHni/hr/¥g)

oft

A
ok
_,&
ciﬁ;

50 767 0.36 2,128

100 1,533 0.36 4,255

300 4,600 0.36 12,766

500 7,667 0.36 21,277
71% - 87871 % 1,173nd/hr, B7]A#H 2] 76.50i(300mm A 57]1F)
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-mY 4ZTEXNTAEZ12cm) S5/ X ZEY 1FXHEZDo|1TmX 3T X364
- 369 : 10a¥8 3 3¢~ IV E 7FE0OXAZ20m 7HY, 7FEZ 50mollA] vl E+W| EALe] 144H]
1.39m HEA 36€ HA|7}s

OYEHE ¢200mm 2A7FsRs : 17,340F

2 53 FEMAHRE15cm) S/ X EZEY 25X 17TmX 3T X34E
34% H E+H]| EALo] E7F HH] 1.45mA A 34€E A A7

OYFHE ¢250mm 2A7FsE4 16,8305

- MY 55 ZE(SHAIF15cm) S/ X ZET 25X 17TmX 3k X334
- 3349 Ml E+H| = Afo] 3 Y H] 1.50m3A &4 33€ A XA|7tE

O9EFE ¢250mm AX]H] = 71,7004 <

KHEAAZA] 1,683m : 17mXx3ekx33E>
@OPVCH}o] = 15 00074 <
- dlo]ZFRdn] : 12,622 A=A A A o] 1,683m, 4m Io|Z 4207 £8)
30,000 x 4207} = 12,6227,

- WAL 2,378%1 <
@7 sto] = & A : 15,0004
= kol = A 0] 3,300m, & 38mm/L5T/6m 55070 Z & x 7} w22,0009 = 12,1007 ¢
- A 2,900 <
@dAA ME : 8,500
- AAW[Z 2 A% 16,8307 X A 5009
@ FFH T ;2,200 ¥
- m% 1,3009 x 1,683m = 2,200 9
OXxIAxZ, W, dAFAA, = 3ute 20§ 9,000
D EOn 2 3,360 9 (473,36070, /0 1,000:90), ) 22,6003 2 (020mm PE 2,000m, m 1,3002)
- AZAZAA 1,0004 Y, "= 3npE 20 2,0004 Y
® BT A 28 12,0004 ¢
@<171H] : 10,0007 (5 x 10 x 2007 )
OYEFHWE ¢200mm A X8 : 71,4104
%J%aém]_ 250mm “gA] 7170073l ol ) ek 2100 elm 171 50004 <4207

o= 250mm oiv) 953 wo)= 19 F7)33-34<D )] 181071

o}m Ho
oﬁL 0

HH = ¢ 150mm A X H] 7273075_4‘3

L= 250mm AxH] 71,7003 ellx] Tl T} 7‘27 } 4,200Z4 4m 175 10,000 ?.‘:;17 7Hx42071)
250mmzto| o] Hl=+A=Ao] L] S0l T M= 3% /K330 E 54304
o] xzer} 250mm 30,000, 200mm 25,0004, 150mm 20,000%

O

O
H|||r40||rj3

A = A X1 30,0004 2

O =Adx 2 =A@ 18,0004

- HﬂE o] 561m(17m x 33%)

- W= A E (AN Z3H) me 30,0009 x561m = 16,830 Y, FAHA 1,170H Y
Q¥ FFA 2 12,0002 <)

<2EXx} : 2017. 1. 1~12. 31>
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=t 124 3EEES 2450, 6
Bt 2715 = 20cmzt4 o
gokdlon FEUEe & 13 71%‘4.

L gzy 9 FF=A
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KNO, : 1515 B0, © 30 HHPRES | 25T 10
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MgSOsTHO : 1230 9541 20

-NHNO : 580 47578} 250




HAA AN A BEHE 3719 ¥ E3E xol7] 98 453 vle Adddd =7
W xS OF" 33 Zo] AAEt. dF5F vE FHo HA Zdde Ago=
aAska 0.1mm PEWIE S 4 HIdEHYE ez AR ste] HAARAZEEH FFEHE
S717F vid HE Wiel 28 5 AEF sdu. £ dF5d vz Aol AEF 100mm
gdolzE WEE FFHOo= AAsy dANACE AF Tme FHES Fol MAANAR
HEH IFHc 717 7He S 2] #F 9 3 HFoer wEHES Y. o
ol Z= HQl vojzet AAHEF A
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HILE ZABIATHIE 5, I8 6). 9 A &4 6AIFE &% 6A7HA] FPom ¥

AEAL JE2EE H 145C, 392 URELEE Hi 30T, 97 &% H+F 261CE &

sttt AW = A" @] #RexE= Ha 33.7C, HA 195C, FF 27.2CE #A

v, 9EFWES] @y #RexE= H1 253C, HA 17.5C, B 21.2CE FA35te I
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LA AT} 6CY &5 xo]S H YT

Temperaturefor day time['C)

I — ——=b == —_—

45 =3}
aWAAAL Ay Les, bude 2r|gres
d.



B14.2C, 3h-¢2 WHSE=E Het 221C, 97] 255 i 223CE FA AT 12w =9
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diHor FRIIL e A RATHE 8).
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:

G400 -

300 4

200
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100 4
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Dayvs for summer Season
Y 8 dTHT Y £X
(HB)zAdwl =, (CB/Tierd)d&d vl = 3TH(CB, Tierd) ¥&3d thwl= 22H(CB, Tier2)
AF ¥ thw =(CB, Tier 1)
2t COys= W3}

Ho COFEE MY 88 4oz 201749 7TERE 997hA 37043t =4 sken, Al
Aeg A HEZE ¢k 1,000~2,200ppm HHE FAHIL JAeH, 483 toHs R
W= UFE= oF 550~1,000ppmS A ¥ AW =o] A oF 500ppm HAE A
SFATHI™ 9). olAitstetAE E7]9] FFPAA A dFadholn, AEANLEZIS A8l SAHANE
7= @tk HAAN AL A Bl EEE 7] Felle ¢F 1000~2,200ppm A =9 o]4tsEAE

FHata A

—#—Cvhndrical bed =——High-benchbed ——Mushroom cultivation system
2000

:
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1,000 =
0 -
o e s e
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* i b 34 i bk L i ‘-fﬁ-
Davs for summer season =
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Time in a day

19 11.9cm, 9 13.0cm, BEAA 12.6m, A=A
ek 44701907 DAWES] A 2% 21.0cm, @84 13.9cm, §F 12.4cm, B2 15.6mn,
3 guwze ndwEe FHE BY] 2I|ASole & Aole

C ol e oo e SEs DR gEi
Wl =B (cm) (cm) (cm) on () (SPAD)

GEANIIS 106439 119+34 130422 11739 126432 447+12

T E(H =) 21.0+34 139+25 124+21 176=%7.1 156+2.1 429+1.8

/‘6] =
HEgeds2 D7) FE3tr, 4345, 71g3, 35 T Ui FHEY A A9
3 49 F93 6.7/, A 3.10/8), 712 3571
T 8.8brix, AF% 0.8% 2 ZALE AT AW EY AL FFES 6.370/3), B 2370/
3}, 7183 4.070/3F, @% 7.9brix, A% 0.8%°1ATh YEF goul oA FI3leel A
F7F Bk G 0.9brix =3 SHANE Aoz g4 gUd AL ARG
T EAT 12 o3 FAHE] F4EF FIE AT 4 o= AHHG.
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ﬂ?jﬁgﬂE 67419 31+12 35+16 88+15 08+01  1L0

= [}

HEPEEE Ao T7], F4d 9 FFE 284 71A 9] AR Aiolth(34, 19H9). 953
g =o] 24$ 74 315m, 27 31.2m, B3 13.7g FErF 109.6g, AF vle 73% FE
Hl g 27%<) Wk, pAw =] A 3 26.5m, 7 27.7m, HF 112, FF-F 38.6, A=
& 13%, TFBIE 47%, 3tEH1E 40%=2 95F gud= Ry AT ASsH
AR 2719 FAY FEFo] nAAMERT = JEgh ASs HYth

¥ 4 AAEHL L FF
W = E}<] o % =% A 5 FErF  FEYE ’“‘“/g
— ' H (mm) (mm) (@) (@ (%) (g/m?)
o) Erichy = & 73
TS on oLb+x3.2 31.2+22 13.7+0.8 109.6444.6 = 27 3,288
(=5372h 50
A 13
AW E(x) 265+45 27733 11.2+2.0 38.6%+20.8 = 47 386
3} 40

*ZTA7FE - B A 30mmolA, = 25~30mm, 3} 25mmo] S}k
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<39 X} : 2018. 1. 1~12. 31>

1 4753
343 AP BAAFAAS s AN $EEE 31 B8 A2e 29 A5
ekl zEle] st MAAAL $EE) BRE oldstEart Brle) Fdel vNE JTE

TRt LAk
2. A7y

7F AN EF
20179 % 8¢ 26 A dAALE7] ‘A7’ (Nonsan, CNRES, Korea)< 2018 % 5¥
ste7tA] B47] ASES AESNI, sA7|o= AMAIA S Er] ‘AR (Ciref, Maison,
France)®} F712 F-3HDaegwalreoung, RDA, Korea)E 2018 3% 39 21d AAstd 9€ 30
A7MA ASZ2AF BFAT

L AEE

2zt N3 A3 YA desFus HAAAY BEFTE 244 FEEEA
oH(ZdE 1D, €AY B7] ‘A3 FAAYFE HAAMAL FEH = 7Y ddY 535
Eol7] H8l ¥8F WE Ao =I5 ddy FAE AA3 $ dF5Y HE SHo HA
zHYE Ao 2 3AEI 0.lmm PERIES A HIHEE FHZ H=5 HX 3
HAANMAZRE Fg5H+ 37171 Bl HEd R 28 ¢ AES st =3 453
2 52 AEF Tmmée

DEY
/—\ - mng 33 2Y 3,674m/h
- YOI A (2,860m>)

— MWE=E12121 245m3/h
&8 S 0.8m/sec.{24h Full)

900 x400mm

Mushroom ¥
cultivation system

20m % 10m X 6m




o 1
A E7] ‘A3 & JdEYUA] FFHRE ALSAOHGE D, AHAAR 27 ‘AR’ 9
‘RS = ydad = PBG ¢ (Sonneveld, C., 2002)% ZAEte] EF3FTHE H). 635 WITE
oA AAQ ZHRolE FARLAL v] sEulth 124 BANA FYT YHWoR BRRL
o kAL 19 33 18 302A ZIHE= zx‘go}%{u} 79 pAWEE 20cm EoE 2
FA AP EEE WX ES] ZHE AHE U HHASZ AR Fd A dFFH W9
YT FAFTFE Aelstact
=5 ddxy 9 FF=2A
oFol oFol = A 299 g
5 (g/100 ¢ ) ek EC(S/m)
- A9 R TES FF R RE S
-KNO; : 4,180 -H;BO; : 30 AR BB TA | 253~4F 1 10
~CalNOp»4H,0 : 3,880  -MnSO#4H,0 : 20 “AABSE(RFR) |- 4F~n07) ;1.3
Haa= , . PR
poG | FeEDTA : 200 -ZnS04TH,0 : 2.2 - BU)~4=3] - 15
ool - B -CuSO5H0 = 0.5 = A =Fml/F)
| -KNO; ;4,180 NaMoO2HO : 02 | —A2~23 : 150
-MgSO,7TH:0 : 3,110 DF~47 . A0
“NH,NO; : 1,200 ~-45~58} - 250

g 71Ete 2 YR 5, CO, ¥ 5, ZF, 4d EC 5 ZAE7] 93] 953 woay
W Ay el A= 31920 2.5 E=AA(TR-7iU, T&D Corp., Japan), CO»AlA

OL ]1]}

]

(CD-2000M, ELT-Sensor Corp., Korea), =4l (STL Corp Korea), ECAl 4 (Mirae-SC,
Corp., Korea)& AA|gtd dAHAAZI HH 02 F{HHAHo] SAHHEE st FHH HolH
TRt AHgsIET. =S Br)9 ASAEES Hlﬂ‘?f}ﬂ sl Ao AFAE FHE
SPAD-502(Minolta camera Co, Ltd, Japan)Z, #¥AA=ZF A Li-6400(Li-COR Inc.,
Lincoln, NE, USA)Z &7]9 ZHL S oz &A1y, Ao & A4 3
o] ex=AHS ¢l &3t 7hw 2k(Fluke Corp., Everett, WA, USA)Z FAstgon, =4
A, M3, AR, ALY FFH A7), FF T F=NFTH sANIAATE=AE
(RDA, 2012)= FA o2 ZAMSHA T

3. d7+4 %
b =RdEl e RE 25
2017 7 20182\ @=p) 74 JHEEete] AldA Y WE HAE HELEE 19 129 A
HAANAL EF7A BEEE 145CHeH, E7]8he2~ iR 25+ H 30C<S w4
HAA AL A HES Fall 57 @go] o] FolA L s 29 o] ol Hid 22
260 1CHAE FA7F Ha JJoh =3, A2 ZAEQ Br]o g T dEFH 25+
&

B 21.2CE 7)o 274



PVC pipe

a9 12, 958 gues 2T
A)yTHFYT A 2®] B)yTHYLS 3 DA B (O HA A A7) 5F9- 2

7] AFAAHE A AR Br] A B AAKR =] AREd), RS & AFAs &
AAG 715 11€95H 3¢9 30¢7MA] AMAA &7 493E 99 3097Hx E7] dFFde]
2EHslE 4% Ad= I 133 2o AL AHste AR DUl AS WAAE AL
WEF7] BAEE 15CoA Frb B7]sh9-29 988 o Jaese 1AWES 25+
Wt 127 16T olst7F FAZF Hol AR & Aot He FAG T ALS =3t
o A FEFES FAaAZ] AR AdFHAoH, g5 1S AHste AHAE 719 A4
= 95y o9 P BRLEE 20Co)E] vt AWz He= 549 sheiE 99 A

A8l & o] Foj& 8Hdl= 25C "30C7HA FEste AFoE HAAA
ol H 2ENdsS A= &35 Yeds RS
AE 15C 9 WFE YSEdzo AZSAT/E Wnd
dr2%7F 19 7 24CE FA T Blsf| 3C @A

HE HAFAT
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w—Dylindnesl bed  Ewrd ——i bt bee
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# 4 1 3 T 3 # 2 : P L, S
AP 27 2] AA 27 TARRE], T3
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