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Establ ishment of technology for strawberry forcing

seedling using cool air from an abandoned coal mine






B BRuAE “ H3go A Yr7lE 843 D7) oS H 7
=3g” FA49 193 RNz A=SF .

1995 1249 20¢

THET7IEAY ¢ Adhdid
FTEATYAA - T+ 2 F
AR AFAAA - G 3 A
MFETHLA - 3 € A

A 7 A: ZFA5
A 7 @: o A4A
a 7 4: FA$

dsd7|ad: dde 21484
s A7 AA: vz



I. A 5
¥ e A=Y Yr1E 8T Y] kS E VI8

o. d+7/1de 3 94 F84

a4 Eviete grAule 3Y9EH 647X &80 YEEE HF3l
E BEE AA g wE24Au AFo] FHE olFIL oy, A4, vE4
A, AA A F s AYLE A4S A FEAA o] A3
ST olE fdAE & FJFE IolEZ FAVIEY FYH FAAWE
A3t ohFBTAIMHY HFo] AZAFoo} St HT UF FUlAAM ol&F
AT OFEE AAE Alduly Wlel 283 HIVIEF A4 &449 Y=
F7F Bgol 3] ¥ AFeng Frb @4l @ Yenergy PSS EA]
Aol Jhgo]l AlEE Aot

AMebal]] @alsl 21 olF Z4Zuols ool o] A UL, o
=3 Alde] MY 88E dF ol 2E3E oldox Hol #E-H

kA 2 dFAAME H3Y BEGLEW =7 9F 13CHEFE 27] 9
deEd F A 8738 fAsn o FUstd, AZY By 2e&H &
& A" g 2 " A&FEE 57 B7] oSSR JisgdE EHe=
AP g FAEA HATH



3L, of g A drt Brlel ot A= FEFE E=AMSIS THEE
A& etol A B7] 2SR 7S BT A% A& AT

AF e 2 Z ATAE WS 2 HY |

o HaxAl 2 EFHUFE I L T
HF A3

W) olg JIEEY il | o FPA, BAALAE LT WolHE AAaH T

| 1 ré.] @:ﬁ

o 7|E MAAR AAY AF

o WHFAIAE Tk Bl A AlHU 2= FA}

%7]%%- €71 FM=sEHE| o of

gdd Mot AT A X= FIEF
5713—@% °© FFX

A
g R E SN

3
5

A Feld aAists HEFS HF AHUAARRE AHTE, 7I=F,
AAHA FATE LHSIA BF PolZshL HHo HF A EES A4

At AAd 2dg Edz 72 dAES FAstn $8A4L AF 6

2. WHAIEH AFHR ALY LERA

AW e 228 YaAI717] A% Ao I 13 s7] 918, radiator

o &13t Wz}, Wzt padE ARE3H S, Y7186 RdF Ay FFY W

e A7E HESWN.

249 Yzt FEHA oy J4 e vy O SYPFHoz 4&F gy
7

Y

o O} 5,

T Wz M o WHeoiE L3Sk wHZr BrEle Al gl A El al2 ol
HE W2, B Wrie AR wd RS As Hs3 ARE VI



o o ¥ FXHE FA 7HEIEE W SHHE Y E4 FA
E 7Fe¥ o Bo Z&HA It Fgoh 2 di¥ gdddolHE FYF
o7 AR u 249 Y HELS UE P ¥isly A3E %o, F
¢+ g op7kel Q7] 2&7F 23 - 37°C HAd UL W 24 YFE FUY EE
°F 14 - 17°C ¥SE YL HUC

3. ¥7|%8 27| E48HE 7le ¥
2718 FFY B FFEUC tda AHole AR AT Aole gle A
o2 Ut JIFAAFL ‘FF0 20T 800 uE/sec. molA 260 mg.
COx/dm®. hr, ‘6&'& 252 mg. CO¥/dm’ hr, ‘EZZEA'S 261 mg. CO/dm’
o2 M A vElgt. Aubzoz 25T Hus 20T A Z8ATgo]
k3, 25Col A= 500 uE/sec. m*e] FEoA & Heg el
B dFY ZIA 20T 1,600ppmelA 718 = FEAFE vebhlisd
ol AL &3] AT F& AR FFEHY] Wi CO v 87| t}
2 =AU FEH =FGEFE AUstd BUIE AAUWAA Aug o=
800-1,000ppmAle] 7t Z A A Algolgti F4= AT

FPHTY FR HY7IRe] BE BIY FIWHEE, GF, 9, G¥A
2 F2e F)eE 2 #AHE Holx gpout, AA4ROIRASE, FH%
sh)dle TAH vE chiudHY TN FAY 55F T3 2 =3
SE AYE Bod HuRe Y2 ¥4 B4 B A2de A9EY BE

o] 7h&stEl gt AR ET



V. d7383 88d dis 19
B ATAIGS HFY W 843 BU)9 oS E JeHPHE FFHo=
THEA7] dE I EFEHS oS ZH
o @7] opi et B MAS--->TIAR A4 2 FAHE o]&IE
X253 2
o 17 27| §EV|s Aoz A A AAAu HEH Fof

o A I YIE FH ol&, AN ZLE HZol o3 F4AuR 7

o o] FHl XY opdg g AL AT AYFF AMAH R FL =R

o Hge) AYH TR--—> BRAGY Ay AR D ojnjx] YA Yz

o ZAAHA Wt Alag g B3 1FE YAFE AA---> sEHE A
FIE A7 FEARNH R T

o A= Wyriel E&F & ALWNEE T3 o SBEAA 2o H2AT
I, HAANMAIE, F=F5 dAdAQurAdTee &8 7HF

o AtFA A A= WHIE 127 dodFREe As2FHd 822 A A
oF & 2 ol &4 AL

o ZitE WA AHE AFE 249 LU A% V2AERE FEIF

o B AMIE T3 AASE Uk =R Tled AAH WuAlcE 2de A

ZANY BtGAER B, sHEES TE



SUMMARY

This study was conducted to develop the most effective cooling system

using cool air and water from an abandoned coal mine and to establish the
technogical system for hardening seedling of strawberry. The first year
was to develop the basic model for using cool air, to establish cooling
system and then to find out the possibility for forcing seedling of straw

through systems developed from this study.

1. Development of basic model for using cool air.

Considering many factors concerned with technological and
economucal problems, an abandoned coal mine located at Changri Mitanmean
Pyongchang was choosen and the final model system of single pipe vinyl
house was set up. The preparation of basic design and construction of

system for raising seedling of strawberry was completed on June 20, 1995.

2. Construction of cooling system and investigation of room temperature.

Varous cooling systems were designed and constructed to use cool air and
water flowed out from an abandoned coal mine. Cooling systems built for
this study included an evaporative cooling system with cooling pad, heat
exchanger using small or large radiator, and cooling duct for drawing cool
air from coal mine. An evaporative cooling systemn, small or large radiator
as heat exchanger, and cooling duct were individually tested. Also,
combined cooling system was tested by operating evaporative cooling

systerm, small radiator, and cooling duct simultaneously.



The results in this study showed that individual cooling systems such

as evaporative cooling system, small radiator, and cooling duct had about

the same effect on cooling greenhouse. The combined cooling system had
little better cooling effect than individual cooling system except the large
radiator. The most effective cooling system for cooling of greenhouse was
obtained by using the large radiator as heat exchanger. By using a large
radiator, temperature in greenhouse was dropped into the range of 14 -

17°C when outside temperature was 23 - 37°C during day and night.

3. Establishment of technology for forcing seediing of strawberry using
cool air.
o Investigation of photosynthesis ability of five strawberry cultivars.

Photosynthesis ability of strawberry was a little different among five

cultivars, but no significant difference was occurred. @ The amount of
photosynthesis of Suhong at 20C 800 u«E/sec m- was 26.0 mg COx/dm’
Yohong was 25.2 mg CO»/dm~/hr, Bochuchesang showed the highest amount
of photosynthesis(26.2 mg COy/dm*hr). The amount of photosynthesis was
higher at 20°C than 25°C, and light intensity of 500u#E/sec m® of 25T
increased the amount of photosynthesis. The highest amount of
photosynthesis was occurred at 1600 ppm CO* at 25T, but 800-1,000 ppm

CO» concentration was optinum for photosynthsis of strawberry, concemed

with ecnomical problems.

o Test of field application (investigation of growth rate of strawberry)

Compared with control treatment, night cooling treatment using coOl



air from an abandoned coal mine and duration had no significant effect on
numbers of leafs, leaf width, leaf length, leaf petiole length and crown
diameter, but had a significant effect on reproductive growth (days for
flowering, numbers of flower bud, numbers of flower cluster) of all cultivars

tested. The usefulness of cool air and water from abandoned coal mine for

forcing seedling of strawberry was recognized.
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dA ol &=L U= ol 24 W Y2 padE AHEst= 73 WgF
2], a|2E YR, X|Fo| #E ARESE ARV, radiatorE AHEE g1
#7] 2 A FriWo] o YA Hol de] S8 ot

713} dZ(pad ¥ WS Ao Soles F7ldd +E& F541A 4
el Z13td-& mistol, &4 2EF WHR|FI= WA Z mxe FE7 4
& Z3HE YA Fo] ALLFHI Qtt. Buffigton(1983)& Floridaol A |
717kQl 108 Bt W7l &=7F 6595417 204TC & 2P, 75% EEQ 7
3l B2t ZFRE Aug Alde e @R 2410 294TE 23S Y
ot 713} ¥ 9o AMEE= WZ pade AR A Fd wE A2 FHRE F
T HH, dA FFAM= Y dEst=s AdH ot ¥ pad2 7HF Bol &
ol U= AMET Hf Fololn, ol2d HF FolZH pad®] A2 EFH
L2 FHILZ FAANIIH 4, FAL AAL A Al R A4PE FaLs A
2] Aol f&5HA ol &= ok ol3d AYH FYhol 7ted ¥ pads
e padE Avs F7]9 £ == 487 & 43FAVE e, Kocas
29(1991)> ¥Z padell e A5 B7F 4¥& TASAH. 259 478 23
= dHAH2E 7Y 7t F 45~ 459 Y pade EFY FUISESHAIA T3
- 90% Y2, 15cm(6 in.)9] 45°- 45° pade 15cm(6in.)9] 30°- 30° pad 2T &
EHAA 3-10% =W Btk FE=2 A3 FEY ZEFHES FAbdd W
FAE dAFeZHN T42E F e A= ¢3A Utk (Nelson et al,
1972). 713492 9E2 249 YT olYel JF T FH S &% F
9 2EH2E Fo|7] A3 FAM Wz A&dd 47 HEHIL AN =
At A 2] 7|38t A3 Y2 (dripping cooling)d] ¥ &1 dHlwe] i 4
go|l Harp9} Huhnke(199D)ol &3] AP, & sFs2 W Hild
a2} & 2ol HYPgoy FFY FA Hie W WHd gl Xolg HolA
okttt =& McNeill et al. (1993)2 SAMAM S 73tz =)ol A& o

_29_



g AEE TRy, 252 71k HE FAle J2E HE=d o
T AFHoIASE B

HAE W2 e 24 Yo AXF £FAde &8 IS Ee o
50-100 1 B9 7t WHE 4 & Eolgo] FVIE
L4g YAATIE Wiolth n2E W A2¥e 3E BRH Aot s
$t Al T3 o] Bottcher®] 39(199D)9 &3 BARIAT. 23}, vl
E 3z} Qo] m2EFHX= &2 JFY 72244 EHn 233 A4
RS G5 e FTLENA ol FoiA7] BEel BA oL 438 B
stth. 22122 Gattes 9 29(1991)& BI2E Al2®e] BMg uHY 4x|
A3t FAE OEY. W4y dish 452 ¥ =2H Gatesd 4%
(1991)2 ®vl2=E Pzp Alxde] 73 Wzt B A9 v Hse AWE
& Bgoh olE% B 7lFe nAE AAYE 7|2t Wzt AAge ftes
SA® oLz} Zabe] WAL A% ¥ P2 @Y 29T Qo

24 EE EAbe WEe 9% AF d 279 Aol B d7E o
AEEH AldgEo]x $tony Scottd] 2%0(1965)2 AT ¥ TBVIEAM AFH
(earth tube)d] %o e ATFE YT EF APgeoz ZAA o &
Hede BASET 2y 25 O 94 AP AEB AL F
gzl X3 ez AL YHT Walkerst Buxton(1977)2 249 4 =&
e A% AET ALgY F84¢ BIRATL 25 A7 B mi=
A5 Hel olHF AFTY AL BT ol APolER 24 Y9 E&
TE ZaAFEY EFH|YH £ Ewend 291(1980)e 53 248

i
ik
)
ot
11134
o
2
2
e

o &

N

!
Fot=H o] T A3 2= Ase AA AT ALY WaE FUIE F
A ARESIEEN dojF £ gl&E& $HYS. Cramer®t Kammel(1980)-2 = A]
FAlE WRA7I=E gl 3718 HE R ¥R A AT 318
AHE-SIEEN vl7] Fele &7 FAE dujsiLeH,

2 ojejdt Aj2F o]
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+4 3718 dAA7I=d 3ol uWe ZdFHod, YRy #AHL 2Fs=u
ol AAI ¥z Ans FASE Bt Puni(1986)= Wihe A% AF
T £ FYHE FIALAHE ARRFLEZHN AFHY oy IAF HSE o8
Ao 2 FAMSIAT.

doE T U] 2 AR HYd oM WFEd B Fre s
711% oAl R AF HE2 mi¢ Fad¢ 4L IO = YR I 2
=, AdEs 2 3718 74 AR ZE B B4 &0 o ARPA
S JYE LT 249 #rie A UHF T Hed WL4E 3L
st oo, dARATYMEE ol ZHE HH5H7] |3l ZtF AN AT
=3 5 AU AEd fd F 2dE A= € n@dvlolth. d Aw
HE 3 Wrle g 37 s HEE 42 F5H, ddde EHHY
HHe 270 o8 WEd d¥F2 A9 A 28 Atk du@rld U
A EXEEE S0 A B A Vil AR F, €3 HHe] =¥

5

Z5 JAHY dAEHS Fristn 23 A Y Ase Zve 3y 8y
&£Eol Gt GET BRE o WY ASd 2718 FrMAUD

24 B FAhY] Yake 93 AFe] @ BT ol )l dAHE
d ZE7]o oiF S A TEs AYEHI A € 1@yl i dF
= F2 F7-F71 € g FA g8 fAHARD ey, BRE IdFAE
& FU-9A 4 mP FRA dizk d+E +£35 Jrk. Bergstrond
Walker(1987)= @ 137 Y7 74 3719 TR 3 EAHE &0
T OES d oy EHFHE Her] 8 Frlo QAT AFHLE HFSHA §
7] 43l d A WAz 715 AMSEAT. 359 48 Zdl s 4 ¥
AEL 034-05 BoPom, Ard £9 SdL 7Y FFolE TuAY
2 Jekstth Moysey 9t Wilson(1980)2 AdHo2 Wz gozA] o423
S FAYT FAMEA EAE AMR-SHY HHLAY AEEE dAAT, 53

A
T
A

lo

A%
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71k AA o] 87l 28 23EHR] gevtH FUIS ARV By AdHE
2= XA gAde] aAFHYLE ¢tk Overhutts$t Fehr(1987)& &L
d g BIAE FT A 7HHY AFAE fHdoldHe] tigd dAFAR A
o] 8 7o dE |FE FéUeH, 2EL E &HY 40-50%7F F71-
FA-F7] duP FNE AHSFoEM ] ABIY £ ges wANT
Clanton®] 2°1(1990)< dA|-&7] €xgrld ty EFE FIHsIA™, 4T
of F7|st dAY 2 B FUI AAY {FFEY FFEA E 1@ A
&, €AY A, @AEES 453817 A% g BAE U

2. Z4dUe €3G ol&
(1) A= A2 o3 2HZHRE Y &4
Q=UA(Ti-To)
714, Q=F X dHEHW)
U=g8#§F A+W/m*C)
A=gAg B (m’)
Ti=t§ &=(T)
To=91% 2%(T)

o 249 2E B B FIRLASF &

= Ao AA QB A< (U)
(W/m>.K)
22l 42 (Ao) -3
35 EeliH 6.8
S EIER .
o3 Eehrd, )oY 10
o3E olFYy olm¥ 30
olF 3 (dH) 3.0



72 Hell WEd olF FLF 3.0

A #2 + AFT 3.0
°lF Fgtxy + AP 2.0
°|F Eotay + FTLEH Hol 0.3

T olF EFTHEY #Y Ateld 7193 130mme] FE2LEH HE

(2) 7] AT 23 g4
Qi=0.5VN(T;-To)
A71A, Q=F7] AF 2% &4 (W)
V=4 AF(m’)
N=AIZtF F7] g A
Ti=HH 2=(T)

To=9% Z%=(T)

Al 4 At &7 age
A, 3 £ Heha 0.75 - 15

A N4, olZe| Betry UE 05 - 10

T A4, 8 (F3F ) L -2

7 AA, 8 (RFD ) 2 - 4

o 2w vl me ulgozREY His FU] TFEL AAAL F

At
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(3) FEEAH
QR=Qc+Q;
o714, Q=FFLEHW)

(4) #Fe Yoz FEEHe FU|Y FFF Z2F

Qv = 60§V(hm"hi)

714, Qv =¥7IZERE E<£4H4(W)

hn=24d2 fd5E Y719 e (J/Keg'K)

h=&4¢ "ubs Wrle dgs(j/KegK)
ez RE &4 = Yoo o8 FRHEE 9%
Q= Qv

Z, UA(T-To+05VN(T-To)= 202

5) €agrle] EdYE Y
Q = UnAF 4Ty
Aq71A, Q=FEFLEW)
Un=37 4#F AF(m°CT/W)
A=FEAYEAH(m’)
F=3A 4

A Tr=trBH-LE=XHLMTD, C)



ATR(LMTD) = {(Thy-Te2)(Tu-Te)} / {In(Tio-Te2)/(Thu=Ta)}

H71M, T=2%(T)

(6) Eug7|e AT EAA

e = (Tu = Twe) / (T - Ta) when Cp = Cpn

€ = (T - Ta) / (T - Ta) when Cc = Chin

Cr=EAE FAY Ed8-FW/TC)
C=27HE FAe] E&FW/T)

Cnﬁnzchs’q‘ CC% 3‘]"'1-%'

2=

ﬂ

o EW#7| F&E, NTU = UA/Chin. C = Cmin/Crax

e Z A

W oy B e = { l-exp[-(NTU)*(1+C)] } 7 ( 1+C )
e = { 1-exp[-(NTU)*(1-C)] }
tf ¥ &
/ { 1-Cxexp[-(NTU)%(1-C)] }
AAF: 4F A v e =1 - exp{1/C(NTU)"?

#[exp(-Cx(NTU)*"®)-11})




(1) &% radiatorel| 23 ¥z

42| radiator W2 FHE AHEE FH P ofzhe] 24 wyzt Ay 7w
7t Zkz 39 12 € 29 134 B ok Y] &7 2 W Aldo] gl
T §EAY &= 25 - 35°C HHo UAeH, ool 25 - 28°C HH
AR BrdolH2RE #fE2HE WY 2 Fhel oF 13°C okztel) <
14°C g}, gtjololgE E#38l7] A 279 L& FIH L o7t oF 22°C
Fem, dolHE T3 X FU|9 = F F 18 - 19°C oFztd
F 17 - 18°C2 JZEAT o3 F7Y & FaE o oHE Aus
Baol T 24 Wl 719 d&4dd 71dstH F3He] &AW A 03m B
2.3mol A 71L& 97] 2% Hls 5 - 15°C X Yolx 21 - 23°C ¥l
ARt

(2) Y2 Padg AME3F S

B2t JEE AMEE Yz AR HEEHE B¢ F7 2 oty 4
A8 237 4z o9 14 2 37 159 FoiA Aok Fe &y € Y
zZt Aldo] gl SR 4e 2+ 25 - 33°C ¥ Aew, ofte= 20 -
30°C WSlA ATk W A= RE FEEE W5 LEE F6 o
15°C opzkell <F 13 - 14°C ot ¥ d=F F3H3t7] A &719 &5 F3
3 ofZhell of 22°C feow, ¥4 =g T3 F FUlY X FT E of
kol oF 17 - 18°CE YZHJUS. olzd 3719 &% Fas ¥z =g A
e W Sdd a3 FEdS &4 3 FVIRREH #Sty] gien F
o] AW A4 03m EE 23mellA 7122 97] 26 #l& 5 - 10°C &

T golz 22 - 23°C "ed UduTh

....36...
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50 ' — —
‘2.3m above the ground(Back) \
N,

ture, °C

lempera

Inlet of cool air
2.3m above the ground(Front) —

10 11 12 13 14 15 16 17
Time of day

%12 &% elrjdo|¥ e JtE Ft vt 24 ufel &= HE (AM 9:15 - PM
10:00)

18




= 10t ---------- A 0.3m.above.the ground . .. /.. .. .. ... ... ... ...

— Inlet of cool air

— 2.3m above the ground |

23 24 1 2 3 4 5 6 V4
Time of day

2813 &% glcjollole|d] JtE Hot vhd 24 U 2% M3} (PM 10:00 - AM
9:25)
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/ Breeding room
35 - .../~ Drain- water(Radiator) - - - - - - - S

| QOutside \ Exhaust air(Radiator)

;T Y H S T L . R N I T o vt
' i
, ]

|

O
O Y a RO Y ;I s et i Y SN A %2 2 Nt e
>
=
o _ =
0,
o} B i o CUNGUII=
- —- Drain water(Pad
@ 15 | e T T T e e K e
0.3m above the ground
10 - B Inlet-of coolair------:-------
Exhaust | \ ~ 2.3m above the ground(Front)
O -air{Pad) -\t 5 i above the ground (Back)
— — Outside
12 13 14 19 16 17 18 19

, Time of day
Oy 14 Y2 W=F ARER S EgAA e oHE Heb thd 24 e &5
3} (AM 11:49 - PM 7:10)
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H————————
QOut side ,

Breeding room

Drain water(Radiator) |

Temperature,°C

Inlet of cool air
— 2.3m above the ground(Back)

Drain water(Pad) Exhaust air(Pad)

20 21 22 23 24 1 2 3 4

Time of day
Y 15 B2 =g AFER S B4R s T T &4 We &xE
3} (PM 7:13 - AM 11:25)



3) #Z Wrle AH-E ¥

H3Ze YrighE ARSste 24E WIS A5 AT mE 244
2= Wzte] tig Ao ™ 169 FAH Uk FUY Y] 2= 25 -
30°C ¥ ool Auen, oftol= 18 - 22°C ol U, F3He] S84 2%
T 30 - 40°C2 B BAEZR A3ty 7] 2o v =2 2% X
BAG, F o] 24 Y9 Yo z2HE 03m o EoAe 2 EX
A FZ2 Jele A2 HH 23m 1 FolAe] 2% His] 2 - 4°C A=
gdoton ofztdls &4 U Ao zRE Folo JTg ukx] gt =
& AY ZId ostH FLd= Wolell & 240 4 - 6°C A WZHEHIAL
U ool Wyrld 43 W A3yt AL Ao YEen, o|2F olf<=
24 UE FAdHE W79 229 24 9 2% xojrt Foug Y| o
3 24 Wz a3rt AHUY] dEd A2E ALRHEHT.

ln

rlr

(4) 2% Radiator, ¥7] 2 ¥ padE FAlol A3 W2

A% 9| radiator, ®Fe ¥7] R W& pad FAE A 249 FH H
ofzbe] Wz AY A7 44 29 17% 189 EAX I Ut &r1Y 22X 9}
W33 =]7} gl §8 A (breeding room) WH-2 == 25 - 28°Ce el A
H2lsldoh 24 el AH 9 0.3, 23, 23melA FHE == 2F 20°Coll A
Aol v£3t & EXE eI Jow, YA o3 24 9o 2= &=
2719} §HA BT o 2= 5 - 8C7F YA H M. &% radiator®} pad
EFo Ao F7e 2k & 17-18CE U+ 2= 20-21°C Bl o <F
PCce 2% A3 EAFHE eyttt Pad9t Radiator 79 &9 L&
13-15°C2 oF 125°Ce 7 =9 H|a¥ o 05-25Ce &9 &2 459

st 99 24 e F|2RE sjcto oz 248 WA FH T
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Breeding room

Qutside

Temperature,°C
N
O

2.3m above the ground(Front)

2.3m above the ground(Back)

I

O — -
14 15 16 17 18 19 20 2 22

Time of day
O3 16 W7 £% AL s B¢ 9 24 Y &= H¥ (PM 1:35 - AM
9:05)

23



__g?_

o0

Qutside |
Breeding room for days

——OWside - - - - - - - - -

0.3m above the ground

2.3m above the ground(Back)
-2:3m abgve the ground(Frent) - ------- - -

Mﬁm‘l‘wﬂm‘" A\

— [nlet of cool air

O
-

Temperature, °C

10t - NG N Exhaust -air(Radiator)- - - ----.....
f * —~Exhaust air(Pad)
Jrain water(Radiator) ' Drain water(Pad)

0

12 13 14 15 16 17

Time of day
% 17 A% ejridoly], ¥z si= gl WBr] $£8 Ao EA| JHE ¢ ¢
< vjol &% HE (AM 11:25 - PM 5:22)



temperature, °C

Qutside

—Qutside
Breeding room for days

.
- -
e - - - -
- - - - - - - - - - - - - - - - - - - - - - o - - W B w  aam  wm om =  m w® @0=
- - - . - - L i - " - -

Inlet of cool air

0.3 avobe the ground,
2.3m above thr ground(Front)

-2.3m above the ground(Back) . . .............

L3

LA gAY )
Y ;}g;*swt i I&;’M‘*WM;J,W AT

] -. i S R 'L ] L] -
T L w0y . - T ST VL ) -

MAPY T

************************

Exhaust air(Radiator)
Drain water(Pad)

-Drain water(Radiator)

18 19 20 21 22 23 24 ] 2 3

Time of day

Y18 4% elrjefoly, W2 wie gl @y £5 A28 ¥ 7B ¥ v
2 e &% H3I} (PM 5:35 - AM 3:35)



(5) ¥ radiatorE ARE3 ¥zt

23 19, 21l EARE A o] Fe 9] LEE ¢F °CEEH
37°Col A #Wgstdoem, 23 203 228 wel 977} o 23°CE2RE 26°C 7}
M2 EAFT o B3 YAFA7E AR5 A %52 breeding room<
WE 37 225 Fde rle 2% vl3] ofF E}kot, vkd okl =
2E7F 231 9] X dHld @kt oleid 7] ¥ fHA(breeding
room)8 43 2= JuAbe] uis| WA o3 WAHEH 24 Wi F
7l = F7F 2 okbd Wt ZA WHESA] U ALLZFEE 0.3me
2.3m #olA FHE 24 WF F71Y =< 42 oF 15 - 17°C¢ 14 - 15°C
o] HYol ATt ol AV radiator BAFAE AFES T 97 &%
= |24 (breeding room)8 22X Hlud o 24 WFe 2EE Aok
°F 15°C A= YA Z3E 7HAH R, EFF o= 249 227t 97

of Hlal Hx of 8°C A= HAFHAMH. 24 WolAM radiator2 FUE<

Frle] £EE oF 20°C oW, radiatorS ERE F Frle] LT of 15°Cs
ok 5°C A= JAFHAZRT dAZE AH4o=25E 23m SdAM SHE 244U
$7)e £E7b Ao 2EH 03m AdH ZHEY LAY 3719 Lz 8 2
- 3°C Ax 2o, ol #Ze A= Radiator WHEA7E 249 S B &
of AA|=lo] 7] WEQ HL =z AlgdEct E3FF 8% 4Y 23A 4350 &7
2m7l 24 Wz eARCH SR 3Fdel 9% S48 L% AL AT
e He Hoz veh

ode Wz e o Wz W 2
QololE, A= Wz B WS AFSE Wz Ee Ae uxd AR A
gool, Az W S EA0l AEHUL HE SYHOD AMe W2t
A2 ASY W 5o xewdAd o4 Utk TeU U soodolHE =3
Hog ALY W 249 Wz TEE e Wl uste] 4Ta mgromd,

tlo
=
3
Ak
H
A

- 45 -
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50 — s :

Exhaust air (Pad)

Breeding room for days

Qutside

| Dréinwater(Pad)

Temperature,®°C

Inlet of Cool Air
101 S NN Drain ‘water(Radiator) """

Exhaust air (Radiator)

2.3m above the ground(front)

OL \ 2.3m above the ground(back) j
19 16 17 18 19 20 21
Time of day

I 19 iy eicloolEl Y 7tEs B¢ ol 24 e &% wHE (PM 2:16 - PM
9:00)
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Outside

Outsid
40 -------------- ----I '''''''''''''' e e A R S L SR R S L T S T
I

Breeding room for days |

inlet of cool air

Temperature,°C

10t S N U VI T 0.3m ahove the ground . . ..

————2.3m above the ground(Front)

2.3m above the ground(Back)
=xhaust Exhaust air(Pad)

" air(Radiator) Drain water(Radiator)
22 23 24 1 2 3 4 o 6 I4

Time of day
O3 20 iy elrjeleojgl g FIE Tt whd 24 e &= w3 (PM 9:30 - AM
7:30)



Temperature,°C

euriil e

Breeding room for days

Qutside

10 - -+~ =——=Drain water(Radiator) -
Inlet of cool air Exhaust air(Radiator)
ﬂ 2.3m above the ground(front,back)
O° ; -
8 9 10 11 12 13 14 15 16 17

a2y 21

Time of day

th¥ efclololElY 71 B¢ <l 24 Uy % w3 (AM 7:50 - PM
6:00)



__&f;_

o0 g

----

Temperature,°C

gro nd(front)

Outside

Drain water(Pad)
0.3m above the ground

- - - - - - - ™ s WM E W @ w

st o, el AAR

Drain water(Radiator)

Exhaust air(Radiator)

Outside, Breeding room for days

- r - - . L L - - - - * - - - - +* + -~ - - - - = & = = o F W W = M o o W e wm W W W w m W @ ®m W w g wW ®m = w  w W% w4

—inlet of cool air

iiiiiiiiiiiiiiiii

19 20 21 22

23 24 1

Time of day

3% 22 ofy eicioole g 7HE Tt ©E & Je 2% HE (PM 6:05 - AM

8:00)




F7F 2 ok7he] 9y &£57 23 - 37°C HYd g 0 &4 Yy
= ¢F 14 - 17°C 9= Y45 UTH

=719 &%

H3E do|gE 27| S48 7I=8E

1. AR B A

REZA, 5% odF, B0, Q7Y 5EF 250FE
7o) BAFAALR 8), 7€ 109744 28 B¢ BUE s

A4 0EXE. = T L TASFTE 887 B EA o] v FL Ak
£ BEF=d ol B3 AXAZIIE =2d TSt Ao g AR EHUT
EZF71e] HAlsE= Aol 967l IR B IHE FF, qEeol
ATHE 2). Bnel a7t F 8270, 7047k el E-Fo "8 17olA
A Tt
X 2 EF7 Ay gdAE G 10€ B2F AH4)
1 ¥ B R 3 5 F GMg
64 99 7910¥ |6¥ 99 |7€10¢ 169 9¢ [7¥€10¢ 6¥ 9 [7¥€10¥
B = |
z A 1.38 2.36 0.53 5.11 - 2.13 1.91 9.60
o E| 136 2.58 0.31 5.16 1.47 1.67 9.20
& m| 124 2.62 0.36 484 0.73 1.60 .20
< | 149 3.60 0.04 5.60 0.27 1.53 9.47
T 8| 1923 2.58 0.13 4.39 0.97 1.35 7.94
= F




T7)e) FFAE SHL FFTLA dih Aole UAT, A Fole e
Aoz JvEEt. FEAFL ‘80 20T 800 uE/sec. m oA 260 mg.
COy/dm®. hr, ‘9%'& 252 mg. COy/dm® hr, ‘REZA4’S 261 mg. COxdm®
hre 2 718 A4 Ueikc. Aoz 25T Eos 20CAAM FeAdgo] B
%L, 25Tl A= 500 uE/sec. m™S FEAM =& A%E HEIND (R 3).

Fa file ‘BEazd FF disty A57|E A7), /W37], Zdud) 7],
NAd4E7] L runner A7 F STBARE FEIH FFAFE FAHI A3 20
ColA 7H %3, s dAE=ZE 377, W37, A2 d7], 3445
7], runner HA V] £ 2 FAFol FAFITI HIsHT

223 FEIFFYL 20T 700-800 uE/sec. m o)A UEITIT &l B &
T Y8l A FFTol= A Aozt UAA T FARSEE S

| 3. g7 FFAHE A= =S B FF

- — P —— L ——— —— e — S o A
'l — P i e — A A Y W W I i ——— - W

photosynthetic rate

(mg. CO»/dm”. hr)
Cultivar light intensity _——

(LE/s. m®) Temperature( C)
20 25
Suhong 200 11.5 17.7
500 14.8 23.5
800 26.0 24.2
1200 21.3 171
Nyohong 200 12.1 19.2
500 15.2 23.1
800 25.2 21.1
1200 23.8 18.1

_51_



Bokyo 200 10.1 13.7

500 13.4 18.3
800 26.1 23.4
1200 24.3 16.9

°© CO, ¥E¥W £E B F-BUA 73

O.

CO; &%, 3 3 2§ € FTAAS 5T 2= E 49 59
el vle} 2ok, 3x7) 500 uE/sec. m° ©lsloll Al 2,000ppme M sld =
A& ZF718t9 AT, 800 uE/sec. m® ool A= 1,600ppmelA 7H8 A e
FI 2000ppmel N TASE Awe JEhag

¥ 45 €58 20ToA £33 AAAd © +F'L 1,200 uE/sec. m ol A}
800 UE/sec. m* Bt} 700ppmE-8 FFAAFo] A FA g ‘o F 1 ‘BazA
2 FE 1,200 uE/sec. m*lA 1600ppm7tAE F7H8Igth. ¥ 52 & 25
CollA &3 Z3= 20T A 23E vEtd<H 35t CO &
TFo] BIAT, L7t FolXHEA CO; AFHE HAadte 3¢S Ryt

MH-S COE A&sled JFHAEAL ST 23 F=7F 20kluxolA 2T
Hob= 3F@dAaFo] 268 A-E B, 30klux7HA= 800ppm™} 1,400ppm7tell %
TAF Aol FANUA T A0kluxoldAME BASA Fr71dttz 2asgo
E A7 Z3e B 7Rt FgAFo| 10-15 mg. CO/dm™. hr FE
GEFgEH ol AL FuE JFFA FHE o83 Zietn Adn

ol o] wrle] FgtAd mAE 89U CO: FE, = % 254 oz
Zelst7] Wi olzd R tisld EF7F FuR AdudA BrE
Qg o 2= B B W we CO, ¥EY WL 333 Aol
A= AAtD Qv B d39 ZAoA 20T9 1,600ppmolA 7HE =&

FUEFE UEhe olZe $Hd AT d& UeE FAHEHY HE

..52_



ol CO 5= 270 thd ERET 497 =SS AUAstd Br1E A4
ol 4 A ©E 800-1,000ppmAtel 7t AAA Al golztm AZEch

¥4 . 2719 FFA vixle CO2F = Fx=2e g3k (20C)

photosynthetic rate
(mg. CO»/dm°. hr)

Cultivar  light intensity —_— — —
(UE/s. m“) CO2 concentration(ppm)
500 700 900 1600 2000
Suhong 200 106 148 195 217 25.3
500 135 223 275 309 397
800 140 3H9 347 471 440
1200 207 2855 27.3 313 278
Nyohong 200 11.9 173 195 261 344
500 147 235 250 438 443
800 213 252 268 476 41.3
1200 231 31.0 332 506 400
Bokyo 200 119 152 179 227 237
500 165 187 2891 325 447
200 201 306 322 434 462
1200 31.2 361 463 508 446




25 . 2719 FPAd v CO2EES Fx9 F& (25T)

photosynthetic rate
(mg. CO2/dm®. hr)

Cultivar  light intensity ————
(LE/s. m°) CQO2 concentration(ppm)
500 700 900 1600 2000
Suhong 200 121 158 185 231 25.3
500 16,0 221 243 269 31.1
800 231 23 303 462 34
1200 301 338 359 430 305
Nyohong 200 132 141 157 191 25.1
500 151 160 210 27.1 305
800 244 262 333 474 420
1200 348 32 393 433 323
Bokyo 200 128 133 179 21.3 281
500 180 191 242 328 359
800 249 264 337 561 456
1200 275 349 389 404 375
4. XX AP R SZA 23
hPHE Y EZW 949 2718 RE E 63 2o opiAd me ¢

o o] A 4FFEE AT Aolg EIA=H I A
9 F7h= WE ZLZ YvElgY. EE FFAA okl AT e mE F
42 Rpole FAAFHY oL AAIR, Bzl £33 AFL ofY 3, 4F



AHeolA dAldez G459 F7HE B whdo) ok 53 zlE R 7
T A 2 ERZA M= FFo wel Ao Zeolrl YElhgnh olA2 &
To dAYE= EAL 9FE Tl = FALZ AREHL FFoe 4534
A A 53€ANA HI 718 HA HALd7F S el drt §39
F7tetd A4 8Fole= 15-2374e E7F FUMetTh. okl A= FEE3}
FEHZ nR= A2 ALGET. Y FUle A3 FFHY 5HE FUH
A Ao AAFE FIAE ALE AlREHY EF oo Frhe 27187
FHRo=HE ¢4H3 guE ez GO

H79 ebd obAZ|E crown FH7ZZE Ao|E EW FAE e vt ofy
A2 ollA crown G AT SIS Holx 19 crown AFEE7F o
g Aoz YeliFa Utk Bazxd, %, A% ¥gu FF5F EF FAF d
T7t 7t met crown 37°] gFAsHA AXH ofy4F HzldE o H4
3FZE= crown 2 7ol HW 305cm 7R F7FetE A e Mo & A
¢ Aol UERA] ZUT. crownd AMAF Y-S Botr) A AHSSHA

=8 olw 7] YA SotL 3Tt AlFETEAM FE U FIAHE] A
FHLR olFo] dojutA crown AF=eo]l AstE Aoz AZHEG. crown
A 74e AFEE Folyl AJA okl 3Folde AHerl aFEHH o] riZHEgh
S AR B FFE AYSY crown AF uzies FFE <
Holl A AFEojof & FoR AUEHT doFZ oA ME crowndlA A
2], A3atAl Wgo] i3 HEV a3 Ho.

R oo W& FHAY AolE HATH. GREF Aols HAF
6F5E Jehdr] A3Etd Bz, £F, dF, Z8x7te ok A dA ¢
WA AL F3R3Y FAE A FHAFo] 0.2cmoAlA 4T E A= H
 17.7cm7b A F7FstA . T A FAEE okt Tl Wotl FHA AE

£33 A2 AL HARE ofYY 3FA A A 7HE Fol of ol A



6. ordAMa 7{7te] E7]2 of Bl Fa
) control oL
5% BAF o3 ob 43
LT % Al a9 A | S0l SN
() (cm) (cm) (cm) (cm) (cm) (e
BuwEA 457 53108 49111 56108 50T 1.6 6.4 0.8 7.1 V1.2
6% 11.9%16 102116 143422 1461229 165120 156119
8ZF 190125  150t33 203740 205t925 212135 196120
+ & 4% 59*10 4.1+0.7 44407 50108 5.741.2 56116
6F 108+t23 123118 12327 137%13 1211 1.8 15351 4.2
8% 17.1+30 175%30 179+31 199124 16.61 4.6 2331472
o X 4 72215 52710 47x1.1 0.211.7 48204 6.0214
67 1087472 83*%1.1 09+28 13.3*25 145+ 2.2 12.1 v 1.1
8% 195468 150129 16.3+37 193%17 169+1.7 18.4+.3.0
s B 4F 25105 361 1.0 357 1.1 3.0+0.9 6.07% 1.2
6 1222123 136122 127% 1.? 13.9°1 2.1 142710
3= 216118 207 13.2 207128 195123 174414
T 45 71407 53115 5.9+ 1.0 564 1.3 5.2+ 1.3 5.7+ 1.1
6F 95+ 3.0 9.1%36 13.1+28 11.0%+27 12.143.3 12,1 £3.3
8F 143747 126139 17.8+41 137429 165 5.1 15671 3.7
7 . opidel 7{7ho]l B8] crown A Aol p = HEE
] CoNntrol obipHF
T ANE — ob ¥ 35 op 1y 43
L+ ETA TE A | Sl Sand
(=) (mm) (mm) {mm T (num MM
BmEAg 45 740014 739009 SO0 1S 532010 8O TA0 1
6F 206737 251435 20317 236 3050 2% 1.0
3.5
8F  284t40 272434 31.34 2.3 2071 36 324137 33.0 i
3.3
el 47  6.891 1.1 785415 7601 1.4 930 ' 1.3 T.28 1 0.8 701
1.7
65 287 152 282135 261126 279927 25.7 135 316
2.3
8F 312152 0.7 1 3.6 261123 30.0 130 28] ¢ 36 33,0
2.4
s F 43 735714 70216 757417 793¢ 1.2 1641 1.1 6.80 1.7
67 246" 33 234132 235451 263t27 26.2 1 2.4 X34 1.7
F 262732 25113) 254+35] 282130 281123 307 1 1.6
st ml  4F 7104 1.2 821408 934110 802106 6653 ¢ 1.1
6% 8EH29 284430 277128 DTN 30027
8F 3001 2.4 300140 230! 30 201 t 28 3140 28
TOET 4T 6431 1] 479} ] h 326118 575115 4344 1.4 5.66 1 1.1
6+ 27.1°* 3.0 251 137 201149 2401406 IO PR RIS
B 267 028 260+ 308145 264044 9491 3.0 () DG




F 8. oprig] 7I7o)l BrIe} [H A o= Ak
) control ob i 55
=F H4Hdxr — — of Wl 3 okl 4~ —
= EIF BT Y Soil Sand
(F~) (cm) (cm) (cm) (cm) (em) (cm)
BaZA 65 92+1.1 89+1.1 10.3+1.4 10.4+2.1 112+1.8 11.0+1.4
8Z 10.5t0.8 10.1£16 11.3+13 [15+15 122+15 13.4+:3.0
= Z 65 145*2 168+ 1.7 149+ 1.8 177 +1.0 149524 1401 16
8F 15.0142. 16.84:1.1 15816 183%£1.2 150428 15.6 £ 2.0
o T 65 106%15 10.1 £3.1 10.6+2.1 11.3414 124 +1.7 08117
8% 109+1.2 11.6+33 11620 122116 129:1.0 1235 1.6
3t ol 63 04t17 100 t1.2 99+0.7 3.5 409 10.4 +
1.8
3 . 11.1+x14 12341.7 11.0£1.0 12118 11.3 4
1.7
Sex7t F 09+09 10629 13.1 £2.4 13.0+09 11.7 +2.3 108 +
2.7
8F 11616 11.0+1.5 140 +3.2 146+16 1251424 116t
2.0
F 9. okl Hg 7|7tol =79l HAbel mlxlE= gk
B control O Ll T
=5 HAE ofLy 3% o 42
Y 3 R T ] SOt S and
() (cm) (cm) (cm) (cm) (cm) (e
BRZFAM 65 31107 854 1.1 891 (.5 R711.0 87105 81107
3F  06%+09 85+05 91 F0.8 914107 G209 3300
<= T 65 115109 115110 11.2 09 11.7 107 11.1 1 0.6 20007
8F 11.8t1.4 12.1 207 11.53 0.9 119108 113500 120! 08
o T b3 00t 1.8 0.3+24 92 t1.6 R6 14 <20 0.6 QTS
8% 05115 10.01 2.1 100+ 1.8 01! 1.1 SOt 05 101 2.3
t o 65 84112 84107 7.9!08 80 0.5 305
3T 95 F0.8 92405 85106 86 0. 84 0.5
EQE=7F 65 07!'13 0.7 1.7 103419 1157 1.3 DY LT 10027
8% 10.11 186 10.0+2.] 104115 115120 102 1.8 JOR 27
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AWFe B3rt AAY ABNE RArh. wwle] ¥u) TEL opymzle] o
Qe A Folrt YRR @ol EE] AT o7} Yk Ao
UERTh  EW APEANCIA gEAe Age] HEWEY olREe ERE

2 AgdA SHE g7 BANAY T4 S4E 2Y X 99 2ok g%
o] AL BEuzA 3% To7le obd3F ol A dA thd FIEFHUL
L o] 22 opliH oA e AR Ui HL: B EIRFFS
Holo o]jFd] ALZFA ] o F5F MM 7t FIFSUT. EFF ofd 3F
ZEA O A gFuls B e} ofiA e Y ARELEAE A#@ Aol
BILbA] U, 23 gHdAe AX e Sxe FFo wWEt A’ zolvt
e ojeidt A= FFT FHHY F40] ZIdE Ao AlgdT

T 102 ok ME 9Fe AFE Yehd ZAoln. AHAF A S

AE o 7HX= E9FY AFd = oAz Ades vehA gt Hux
Aol 7gols obdAE Z|Zto] HojFl mg} F§Fo] thh FUbstes HEE
BRAT ZATEHA o4l gt ASxII5E 99 AFde ¢
718k ZeE podnt ofd Al FUEAHA mA= FEL w&
Holil Az @PHol em ol TR gles AT £ YUR|9 of7h
9 He g4FE ALY & AHde I Aol wi-¢ A vEET.
A ey A (ALE, EZY)C @& HEY AFdd = zol7F vENEA @A o
FF7ITe AFE Fol7t et

opi X go] mWE Jf3&9 Zole E 110 UEgT JH-&2 4 40U
2E AdA JHE7F A=A gk opy A 7itel] ot JHEEE 10%9 A F-
B 95% 7MA] AT’ Xpolr} YElT. wiHd] B4 56Y o] FFREH TP
A TR 3HEo] 50%0°l A oBAElelA HI 100%7tA] 37t JhEEtRT. HE

& 4 XZE xoj7t EAE UEGvH F2EES £33, % Bu|jFo R

e
e

rlo

i



control op H5
== AHAX ob i 35 ok 4
Q) Z= 3 | T W = Soud Sand
() (cm) {cm) (cm) (cm) (cm) (cm)
vzl 63+ 70t10 Toi1.2 1.60X04 76106 71.61X0.7 6.7 0.9
8 Toi1.1 71.8420.8 3.1 0.8 107 S.0+0.8 10508
T 3 6F 1051t1.3 10.4 1.0 0.0 +0.8 10.3+0.7 9911 103 1 1.
S+ 105+15 10.8F70.0 100709 103708 09 +1.1 10.4+ 0.6
o . 6 7.7t09 70*r09 69+ 1.0 69 t10 70+ 1.1 Y0112
2 xK0tld TR0 73111 6.9108 T2 0 TSP 1.4
3t nf 65 74108 1207 6.0 108 724006 $5.91204
ST 741707 72+0.6 70706 76108 710208
Q=7 6F Q0118 0.1+24 G5F1.8 3609 80114 344526
S 93*19 9.1 t2.1 9612.2 g8 1.2 S0t 1.2 3.6 520
11, ok »)zhol Z7iel sidlgoff mixis sk
control opvina-
=5 AHAx of U3 obtH 4
Y T q =) T %) ~l Sand
() (24) (9%) (9%) (©45) {05) [0
A 40 - 23 ]3 73 30 5
36 6O &0 X G0 3) N
= 240 . 25 I 100 ) =7
6 30 30 100 100 75 £5
d Z 40 - 05 <0 100 03 X)
G 75 s 95 100 05 L)
3k o} 40 - 45 95 20 753 K0)
Db 7D Q5 G0 KA 100
=27 40 10 35 R 35 25 1)
56 70 6 20 30 30 )
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Mgl T 53 £EH AF FFL HAF 40¥ o 4FH A
100% 74X 7R3k, wrede] 8kt EZA ¥|1F 3l AdEE
ol BEHIY. EE FFAA B4 56YFo FHolx oY 4FM7t A
&L Foled HFH 2Pz AlREY. ZAF oA A3E BAHSHA
FEAE F UTE FL oA E A B9 2A4AuIE FHsdithe
Aol AJAFHUL 3 o P A= M3t Aol FHol slo wHede yeg
o] &% oAM= AYBE AT B oA de E AFo] Qivta Az
o o= e FATLE MM ojfHdA ALHY It 8T EHL
ATk,

obAzl el ziolol mWE I EF L Aols FE 129 rh HA B
= ZAE ok mel 3o AolE ETH EunzA-e B FA
2] B3] opy3F ATzt 290, oFd 4FoA 3.05 ok 5F EZAfulel A 2.15
AP Aol A 3182 7HE =A vEsT 3L opy3FdlA 3.20, JFL of
W40l A 3.65 ¥Ful= opl3FoAM 3BT 19452 THE UL =R Xx7M=
ofy 5FoAM st 942 =A JEhgth. S Fdxe okl 5F Al
7HE A UEtsten B9 FxdA oA st RS 7] i 333
T7F AL AR /3T 5 Ut EF HF AL AT ol ZAMEF
o] o)zl kA gk G 7 ofY 4FHBAAM BE FFol A e
B opd AT FFT AT Aole AT BE FFOA opd A= v by
o &g AU AL o3 AT AA FFAA T okl 3
T AE Eoe ofd 4FAHrt 2A JElET okl At 3ot A
S FEE TAY oz Yo Fuirt BY ANH FUE FZ AH AL

2 AR ETCH

o¥,



o

T 12, ok Az 7iZhol BT FHtat 3E[Fo A= FE

control | P HFE
£ F - o i 35 o 4= _
3 A SUL R Soil Sand
(NO.) (N (No.) (No.) (NoO.) (NO.)
HZEAE 3 205 290 2.90 3.05 215 318
2 705 375 11.95 13.55 14.55 13.63
T T 38k 275 270 3.20 3.00 3.05 295
2 705 .4 11.90 3.90 10.25 13.00
== 3 e 360 3.60 3.20 3.65 3.10 3.25
st=l 10.05 12.2 14.15 17.00 16.95 15.43
Bk o} 3peb 270 3.70 3.95 2035 3.10
3} 2] 9.4() 18.45 16.20 15.00 16.60
Ta8x7 &3 210 2.20 280 3.00 2.00 1.00
32 665 6.75 10.25 3.95 3.40 6.00
E 13, ok 717ko] =7e HAFs Yo o= HstE
_ control | ObVH
F5 ~ KA oF {4
i 2] o ] SOl Send
(NO.) ({Na) LN ) (NOL) (NGO (NGO
50 Z Al Fhuk 317 3.63 3. '3 3G 2 5 .25
-1 =1 B AN 12.19 1 4.06 15.00 1617 1.1.00
ML 47.25 43.88 32.39 3278 3317 31.31
- 3 sHEy 320 3.00 3.20 3.20 3.07 311
32 K60 0.93 11.9 13.85 10.60 14.76)
HEE L4 44.80 40.71 37.35 205 36.00) 34.13
o 3z gtk 507 3.87 3.01 3.60 306 3.36
k2] 1293 14.67 14.58 17.00 17.32 165,20
RS L = 45,47 40.93 34.58 3115 3237 33.61
3k o] 11 3.40 3.89 3.4 3,20 3.36
5} 2 12.13 21.00 17.00 16.53 18.00
eI BV 37.80 20.80 30.40 33.60 21.80
e/ ey 273 3.08 3.24 3.17 312 3.(X)
32 867 - 0.62 12.06 .56 13.47 12.00
Nt d 4 42.50 36.10 35.20 40.20 38.50 31440
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3FAHTNA 326¥2 BAFE 7MF B AVl FEHJADL FEAAME oFY 4
TAZAN FHEMddsrt 34492 B ot e ok TleE oFY 4
T HE A At g @A JEist. AMFHez B oo HPE opd
HE 2 AZEE oA E ol 3F0A 4FHYE JElgen =3 g
2 +E F7HAAT. FAEAAE T e FUisioEE Adds
7t F7 ek EXE B ofdAE C|7to] Jizldy dEe A#d IS
ok FAZCA el JHEE AY A EATE @A Tzl 3
oME37E FEE RS ok EVl Rof 3otRIE fTI Aoz AIRFHA|T
o xzl Bt &3yt gol oA ol ZIAE B o olYAHIe I
Metdol Fee vd FRIr-E $FE F Ue Aoz AAFHAUY. oY
A7t AAATE HAREH Aot 28 dFE #FUo AU Eee
o 2] 3-4FA =R FHU

o]de] AFM|E £ uf ofXzv} Br|e Y B AAAF At FUE
A XE AL AT AMdeltt metr B AEeME Z ohlAz] v
& A&ztelrl EAsln 53 g9, Boistds ©F, 3T 354
2pol7b E-3lo] UElgth ofl3F XMEle FESA JEld wtd ol 5F A
o= By =y Ay ¥gEE BT, oy ¥ Xols FFd wEki o
2A veEhE Aoz Alg®TH
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H 4 g3y

2 379 3L Rl By fEHeE W 2 W59 284 &8 AlA
et idE A2EE FF B ok SHe JSAHAE dHEe A
otk A AAEAER] FEEde 4, WrRE JERdE iz, 3
Al 2dg 1 AXIEHoH, Mdd AdStA EUEASE 7teAHL B
Ast7] 918 7124¥e SAsHAT
P d7FAHE aokstd e 2ot

1. Y7188 7|22 W

ZAEY 1509709) %5 B 2 A5+A5S B 142 4" 13749

27 dFLEL T Ay Add JHBATE 2

2 FHog WHFE med o AASIE HAFL FF ARIUAARZE AF
sttt

7Ned, AAFQY] ZASE LHstY ©F To|ZIe-£ FH Y HF AlLH

ug AAstdch Aue Wr2t AF)E BeRos B8] st 7
£

HEde 22 g3}

W 30mZe] 7hA] 58S AUstL, BAFFE SFEAA7AY] WU A
A500mme] FEHE lm Holz A3} At =3 B9 Yt &1F
&olatAl 71l TA A UL o FF olTHAF 2 dA AU

ARE 2dg EgE 78 dARE stz SEA4E Az, 68 20¢

A% gEstanh

2. WA =9 AR AW SExA

AdU el 228 WZHAI717] A% Ao e Lstrl 8, radiator
o o3 Wz, Wt padg AHEE FHdd, ¥r1E8 ZAF o3 TR ¥A
el a%E HESIAH

o 23 radiatorel ¥ FZ

._63.._



F7ke] 7] 2 ¥ Aldo] gle |EAY 2x& 25 - 35°C ¥ A4l AN
on, ofzlelE 25 - 28°C WHldl AN BHdlolEHE A A Fr)
LxE F7b g ofgtd ¢ 2°C Fon, BdolHE R F By e
F-Ztoll oF 18 - 19°C ©Fztell oF 17 - 18°CE WZ =) o8 F7]e] &
Aas BodeolHE Ave Yo % 24U Fr19 d&4dd 710
FHe] 24AW A 03m EE 23molA 7122 97 2xo Hl& 5 - 15°C
AE Yozl 21 - 23°C ¥ UATh
o Wzt PadE AHE-3F FLHZ
¥z HEEZRE FEFHE 95y 2E FUA o 15°C ofbel oF 13 -
14°C 9o} ¥z =8 FHsr) A Frl9 L& F7+ @ ozbel ¢ 22°C
e, ¥ =g FAT F FUY 22T FH E okl oF 17 - 18°CE
B2t Ak ojE e T & Tas Y =g Aus Wy S 2

2% 2ude 24 Y TrI2%H mjoty] fRoln Fzke 24 A4 03m

I‘I[‘

H1

Fi 23melA 7|2 7] Lxo) us 5 - 10°C FE ol 22 - 23°C ¥

o HIFY YrlE AT WY

FZlle ¥7)d o8 240 4 - 6°C BE FZEHJL Y okt Yol
ofdt Wzt A3yt 22 ALr yEigon, ofgd olfE &4 HE FUHE
F7]el 229 24 Yo & o7t Zomz Yrlo] o3 249 Wz 7y
7V ABEEAT] dEQ] AR AR FH A
© 2% Radiator, ¥7] R W& padg FAld ARESH W

>4 e XE H 03, 2.3, 23mollA SHE == oF 20°CollA AY H|=3F
& BEE UERI lew, YA o3 &4 Uy &= 9ris &
doll Mag o &% 5 - 8°C7t WEH AT £% radiators} pad ETA €]



A& ZHE JYebdch Pad®t Radiator 79 89 2%& 13-15°C2 &
125°Ce] YT &9 vm¥ o 05-25°Ce B9 &&= A% sigsi= d&
24 Yo r2RE wdtonzy 248 WAL
°© ¥ radiatorg AHE-3H W2
A4 2 8E 03met 23m A FFE 24 R FUlY &= 4F &
15 - 17°C2} 14 - 15°C9| ¥l AU ol21g ¥ radiator YZF & A}
< T 7] L& Ee SHA =4 ¥ 4 24 Wi _22E F
Ax of 15°C A= WA= 2FHE 7HAST EF oftdle 249 227}
71ell Hlg Holx of 8°C A= WaEHARMT 24 WolA radiator2 Y F
= 3719 &&= & 20°C IoH, radiatorg FHF F FU|Y 2= ¢
15°C2 ¢ 5°C B Yzt oAt

=de] W AWM Az W HRE vaT o SHHE 4£F Y
dole], = Wz, g WrE AMEE 9 WS AY vx3 ZARE AR
oo, o8 W FAE Al 7HEIRE e SHH2R WY ¥ FA
£ 7HeE o Eoh ZE&HAA o FUTH 2 ¥ SttoolEHE FY A
02 AT o 249 WYzt &2 o E Wl vistd AFE =ged, F
F g oopghel 97 2% 23 - 37°C HHol AL W 24 HF V)Y 2=
°%F 14 - 17°C H2 JZ4EHUG.

3. 347188 27 FAHASE 7le &Y

o ME 2 AUFH

A4 604 %, 2 HTE HULALT7 SHE dUunAd&o] By Re AY
& BY=d ol BEF AN =26 Jdshe A2z ALREHAG.

Zx710] AL E HuzAo] 9670 7 Bki, OHE %, Il



T, oot Tox7te F9 8.2, 794702 B EF4 8] 178014 FHIUTH

o BF FUMH SH2A}

FIA FAMNTFL FAT I EF EF 2% 20 € 25T, ZE 800 pmoled)
A 20-26mg CO/dm’ hre & 7}4 &8 <& JUehd®, 1200 emoledAlE &
ASHAl AT, BRI ‘94F'L 20T 800 umoledll A 24-26 mg
CO/dm” hrol A gk, 25°C 2] 500 umoledli Al A stE AL Bt

CO;, X mE JFFAAHFL FAI% IMFF EF 800 umoled CO»
1,600ppmoll A 48mg COz/dm® hrZ2 YEh} Fxg 2ot 2w ol A4 =3
27 AAUT. 500 umoled] FT oA 2,000ppm7tAlS FHAAF AL F
7FgE 9 1,200 pumole®] 2,000ppmol M Tasdts Z 8¢S vebych

'qE'9 ‘F'L 1200 umoled 1,600ppmolA 50mg CO»/dm® hr W&2 U
BuA ‘Bz Bos vud Fxe CO; 8 7Fo] st

o THAL ANWAEEA 23
- BE FEAA UM B2 FET 59 Fole BAHY FAHL
ARG, BREA, £F, GFL oW 3 4% HaAA gAHoD G4
=718 BET
- BRZA, $£F, o ¥ FE BF BAF 9571 274g6l 12 crown
Aol FASA ANY opd4F AW B B4 8FFE crown AR
A 305cm 74 F7MSHEAT MY BE WAY Aol:= UeA @)
=4
- Qe AL Buzd, £F Eakske ofudF o4 AN ga 23
S0y whEe] e ohdNEdA g Aol Dad Ba =

-m:,s.z_ T & Al | 1 vt L = =1=1 .M
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