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11.97H2 25-30TC X2|72| It BUAS

- ZHF et A& 25-30C AMElFtel gwAol JtE H,
O

Mee ZAEE Wotel A|AH BXE|7
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19.72g2 2 25-30TC Az|Fe| X|AF MAH =0l FHRRS

n A AR HEZ
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Ya 0.0

2 5-111. UM 2= Mo w2 nt=z|7t X|5HE MAHS(A) HES(B)

Day after sowing

= SPAD
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et M2 ZHE 2% 25-30C XMe|77F 4S5
- AF
w mfT2|Ft e Z(ZF2 20234 118 03 ~ 1€ 2482 WA 2%
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E 6-4. Lab. scale Hybrid H/X Pad MsAl&g ZtX| Part list

s 2

=T
Heat exchanger 1 kW

Micro gear pump
Receiver
Pressure sensor
Temperature sensor
Refrigerant mass flow meter

1 liter (Connection port 5/8%)
-1 ~ 30 bar (Terminal version)
1/16 inch RTD

Oval CN006 (Connection port 1/2%)

o o0~ WO =

M1916 / DA8016 (Connection port 3/4%)

Hybrid cooling H/X PAD module
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Constant Flow Constan
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bath 4 valve bath
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nassliw(_ : m @ n mater
meter Rafrigerant fscalver
o® 1 | o

= 5
L] _ nt
gissg  Flter
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Evaporative cooling pad
, - ME Al cbe ZelZE 5]
SANHE China _
- StE7| Mg, ™ =7t
- 2R FAZE 2™ Al ey
Evaporative cooling pad
, - ME Al cbe ZelZE 5]
ZEPHYR India _
- StE7| Mg, R =27t
- B FAZE 2™ Al ey
Khung cooling pad
- M BAL Ch Zeyzt 53}
HAIYEN Vietnam _
- StE7| Mg, R =27t
- RAZ TAIZ 2 Al 29wty
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# 6-5. =&+ M2l AL Fin M¥
M Z= At () $4oflolx
AL AZ 50 AL
Hole size 9.84 mm (40 Hole)
Plate size 255 X 88 mm
Thickness 0.11 mm

(b) =&l X2| & AL Fin
T2 6-24. Hybrid W2t PAD& AL Fin AFEl
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- Lab. scale =&l Wzt PAD M-& Hybrid H/X module M=zF 2 Ms%H7|
m Lab. scale =&l HZH PAD M-8 Hybrid H/X module X[t
*1XMH =X AL Fin EHA2| Z2E HI"YH2Z Plate A&t
« ZZFI4= AL Fin 200% & Fu 7| M (3/8 inch X 4R X 10S)
* Plate coating 0+t ¥ Tube =& 2} U band YT &
. é;—'?'— Spray tray AA % HI’S.F (7/8 inch pipe / 6° 3 hole 470 mm)

4

Hel 2 HZz

'

8=+ M

»

Assembling

x4 M2l %
a2 6-29. =Zl$ AL Fin M= 2 =&

Heat Exchanger Fin




w27 5! Spray tray M=t

8 6-30. =

gt M
B=]

[l
ale
>
Tl
)

Al
oo
ne
ok

odule housing A |
- ot SEO| Tray 74 =4 M Port 15A
* Housing 562 X 375 X 220 mm : Fan A% Zt4 102 mm (

4 W2t PAD SHRA MM U MA : 97| TolRet HERE 1

o = A
o =\T

- Xx4 dmEk PAD Q7|2 ¥ Z2S 9/ Fan 2200 X 9W X

* Fan speed =& M7 MX (&% 1.0 ~ 1.5 m/s HMA)

c 27| = T H|LH S| Z Jhol= HQl 37 M|

A
0[0
A




|:5F.'T 1020 | 3/87x 4R x 105 400 | 560 | 254 | 357.2

3752

LT (L] [2 3 e
F1l I 1 1 | %EFF OYNT g SOER £ﬂ¢ Smg paD KITECH

| PROECTION | 1 1 20220728 BRYSANETN
a8 6-31. £&5 AL Fin 88 fuety| AN

w0 —— — 220 —

C.......... - D T o e :] :

360

I
| 560 | 88




a8 6-33. =%lF H2Z PAD & Hybrid H/X module =22 &

TP 1T A

|

(VT i
| "f'-“}' ;;

st
-:l'IHIJHII!

LEUURT LUTEY (Y

e T T T T T TR ST RN i

=
— o =
s ZElIF WHZE PAD M2 Hybrid H/X module dsZ7F AHZX AMA

cofaE HE HZF (400 mm X 250 mm X 600 mm) H/X Module &

J




HE MX|

= 2 2 ZIS 2S5 kwE g2t dY ®F MO E st 7
A A x|

- S HZS St X5t EEv Al ZAL S28 S2X2f REFAE A
Xl SYRHFS 2 ol AF TraydlM EF=H= FHI 59
HHEA MO 2 "&£ He MY

< 71& dust Fin M3 =&$ Fin 2 PAD module MZF vl AH
sl

* Hybrid H/X module '$Zts21 Jtdss Ol g H2bs3 d|Ww

NERE

#* 6-7. =Xl A2t PAD A& Hybrid H/X module dsad =4
Parameter Condition

Chilled water temperature (C) 10
Chilled water flow rate (LPM) 17.5
Spray water temperature (C) 17
Spray water flow rate (LPM) 10
Hot water temperature (C) 45
Hot water flow rate (LPM) 17.5
Cooling outdoor temperature (C) 28, 30, 32, 34
Heating outdoor temperature (C) 10, 12, 14, 16
Air velocity (m/s) 1.3

TEST Section W BT

i Fan | Dm0
J0000000
"a a0 J000000°

e Constant Temp. bath
Constant Temp. bath [Hot & Cu:::j]
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Cooling capacity (kW)
N w
()] o

2.0

—@— Existing fin H/X forced cooling
—@— Hydrophile fin H/X forced cooling

Chilled water inlet Temp. 10
Chilled water flow rate 17.5 EPM

3.08 kW
3.01 kW

2.72 kW

SHE7| 2f7|Hstof wE E=F 2 7[E Fin HE A dZ4

28°C 30°C 32.(3 34£

Outdoor temperature (°C)

Cooling capacity (kW)
N

—@— Existing fin H/X evaporation cooling
O Hydrophile fin H/X evaporation cooling

Spray water inlet Temp. 17
Spray water flow rate 10 LP¥

2.41 kW
o
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1.31 kW
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4.0

—@— Existing fin H/X forced heating
—@— Hydrophile fin H/X forced heating
< 38 3.72 kW .
; Hot water inlet Temp. 45
x 3.67 kW Hot water flow rate 17.5 PM
2 3.57 kW
‘S 36
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3.0 1 1 1 1
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Valocity Velocity
247 255
I 218 l 2.27

192 1.99

165 1.70 ‘
197 1.42 | ‘_.__'..--;-.
r‘-nu rﬂnn .‘ . - -y
0.82 I oss . _‘- s ;
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(a) 2A W2t RuEE (b) B2 Y2t RMEE
Velgeily
'2.47
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.52
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8 6-47. Multi channel hybrid H/X PAD & 24 fsS6ilAM 2ot

E 6-9. =&l W2 PAD & Hybrid H/X module €55 a4 Zz}
SH dZ4 L 42 LA et
24 Y8 g% (T) 22.27 34.48 33.57
/RS AE (kW) 40.5 (11.6 RT)  79.0 (22.6 RT)  79.4 (22.7 RT)
24 Y8 25 ZZHX} (T) 2.57 9.50 6.85
2A UE 2E3dE (%) 11.54 27.55 20.41
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Hot water temperature T 50
- Time min 20
Fin =M Xz2| .
Dry temperature C 120
Time hour 3
PHPS concentration % 2
, , Coating mode - Dip coating
Fin coating .
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Time hour 3
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Cooling capacity (kW)

Cooling capacity (kW)

16
Air velocity : 7.01 m/s [ Evaporation cooling capacity
14 I Outdoor temperature
[ Spray water temperature
10.64 kW 11.47 kW .
12
10.84 kW
9.93 kW .
10 |
8
6 -
4 F .
2r .
0
1st 2nd 3rd 4th
Evaporation Evaporation Evaporation Evaporation
Exp. Exp. Exp. Exp.
07 6-58. otHY| B Y2 AZeH MEHAD

30
Air velocity :6.65m/s 1 Air side capacity
Water flow rate : 93 LPM I Water side capacity n
25 %gg? ::w 19.55 kW I \Water inlet temperature
: 22.06 kW 8
21.18 kW 23.34 kW
22.13 kW 23.19 kW
20 | n
15
10 n
5 -
0
1st 2nd 3rd 4th
Cooling Cooling Cooling Cooling
Exp. Exp. Exp. Exp.
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¥ 82 ZRHE Wz
Task , o
Subject Priority Status
Name
Backlog 1 &2t &2| 7|s 179
Task 1 S Hlo|EHo|AE FFotct. Complete
Task 2 i’é“\' H J|ls2 7H”E‘5._HZP. Complete
Task 3 219l 7|o§ L =1asl it Complete
Task 4 ZI0tR 7|sS 7lestct Complete
Backlog 2 EA™E =X 22| 7= 272
Task 5 StAME £ AI' J—FEI & O|o|E{H| 0| A E FFoltCt. Complete
Task 6 sStd™ME *"' Zt2| Ho|X|E ZHECt. Complete
Task 7 HAIZ &*éﬁ 7|<'S% 7 estet Complete
Task 8 HAIZ =8 7|52 7Lstct, Complete
Task 9 HAIZ MH 7|52 7iEbstct, Complete
Task 10 Dashboard AlA| 7|0l FIlstct, Complete
Backlog 3 &I=2dE Lzt 7= 3T Complete
Task 11 AMEME Azt g o|X|E THECE Complete
AOLEAISEF APIZ O 83 HEt st
Task 12 X2 0|2 HMSIH pEs ML= §oZe) In progress
Backlog 4 =24 sA™E I 2| 7= 472
Task 13 2A SHAME #"', Z2| dlo|EH|o[|AE FFetct. Complete
Task 14 =24 stA™E =& z2| Ho|X|E THEC} Complete
Task 15 2eE| A T ’S.Féﬂ 7|"§ TSt Complete
Task 16 HE[X F AF 7SS 7HEetc) Complete
Task 17 Dashboard AIA| 7|0 F7lstct. Complete
Backlog 5 | 7 =744 24 &A HM 7|5 52 Complete
Task 18 2AlstA =H AM Ho|X|E THECEH Complete
Task 19 ADLE AIYCH APIE Sall ®AF 24 248 E 7 In progress
Backlog 6 ZH& C|O|Ef =2l 7|=s 6= Complete
Task 20 7 ololgl &ol Ho|X|& 2HEC} Complete
Task 21 i olole =3 7|o§ 7 gbstct, Complete
Task 22 e Hlolge =8 7|sS 7Hestict Complete
Backlog 7 Zt= &dH HME HZF 7Io 72 In progress
Task 23 Z=EH MEA|IZ|E FiH 02| & BHECE In progress
AOIE AP EH APIE 0|23
Task 24 Sigmelol sigsie Al2MEE NI In progress
Backlog 8 Xx AM J|s 82 Complete
Task 25 M elH o] X| 2| ZHAHES BHECE Complete
AlAEIS] M OfO|E{H| O] A0l A ZHAY
Task 26 Lo} od2tEl ZM L ZS MEHSHAM MEshs Yue|ES Complete
7l eFsict,
Backlog 9 H#HAIOIE, OlZ 25 ALE Jtsst 7| 99 Complete
HAOIERt O{E & Cf ¥Z0| JtsstES
Task 27 oy = Jarsic) Complete
- EAMAIAE JHEA| 52 HolH RS I XTI ER AOIE2Al
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Colamn Name Datatype K NN Al Dol Explanation
userlD VARCHAR[2D) 0 o AHE R ID
yserPaspeond VARCHAR[20) NULL  AMBX eges
userharme VARCHAR(Z0) NULL  AHBAL Ol 8
userPass VARCHAR{20) NULL  AMBE b
userEmail VARCHAR(SO) NULL  AHEA ojgl F2
J8 8-3. Olo|EH|o|A MHA : Account Table _ user

Column Name Datatype P NN Al Default Explanation
factorCensanD INT(11} o 0 NOT NULL M 1D
FactorCensorsT IMT[11] MOT MULL A SIE R
FactorCensorSetTIME Time(S0) NOTNULL  HE BiE A2 83
FactorvalueiD VARCHARL20) UL o W BE I
Date DATETIME MUILL He I ER YA
FactorContent g e NULL  EE

8 8-4. H|o[EH|o[|A AMA : Factor Table _ temperature

n MEYE FAT AL He

$query = "select count(*) as cnt from man_domember where Ddate
{$d} Dcode={$dcode}
db_fetch_row($query,$connect); $chartl_data

($crow([cnt]+0) . "1

{$hcode_query} ;
I [ I

$crow

nojlt
= ,

and

$i

n SX7| HAJMSE TS|

$query = "select count(*) as cnt from dodone where Ddate = {$d} and
Dcode = {$dcode} {$hcode_query} and Del=0 "; Slrow =
db_fetch_row($query,$connect); $chart2_datal .= "[" $i e
($lrow[cnt]+0) "1"; if  ( S$crowl[ent] > 0 ) S$avg =

(floor($lrow[cnt]/$crow[cnt]*100)/100); else $avg = 0; $chart2_data? .

="[" %" $avg L "]
— loT 7|8t M2 =& EF e
m HAEHE &l a4 XY MufzhE AfufjgtAlol Ct27| ofZof o
Ol 29| gt mjZ!l M& HAF0| ZF 20
m Olof LHSE = U= S Holy HE 8 EHES Z2
m 0|5 I3l 4852} 231c, Tcp, EthernetS ME{0| J7Is¢8 EHES W
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Dry bulk density Maximum water holding
Substrate B _ B
(g L) capacity (g g™)
Coir 67.1 d° 7.38 a
Soil 150.0 b 3.38 b
Perlite 171.4 a 1.23 ¢
Rockwool 100.0 ¢ 7.47 a

“Mean values in columns followed by different letters are significantly different by Duncan’s multiple
range test at 2 < 0.05.
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E 10-2. %Y U THL WY Mol i 4 S

Shoot Stem i i
Treatment  length  diameter N d - Nimberd— SPAD LeF::Sh We;’:n Lz:f/ Westztm Leal area
Menodes  leaves  value (cm?)
(em)  (mm) (0) (0) (0) (0)
Control 649 a° 127 a 10 a 35 a 1 a B0 a 1048 a 99 a 96 b 298 a
NSCY 610 a M8 a 1B3 a A8 a 4HB7 a 778 a 968 a 93 a 92 b 227 a
pPC* 1 a 122 a 158 a 40 a 512 a 83 a 1123 a 105 a 111 a 3113 a
PC+NSC &6 a 117 a 160 a 45 a 492 a 738 a 100 a 90 a 93 b B3 a

YNSC: nutrient solution cooling; *PC: pipe cooling
“Mean values in columns followed by different letters are significantly different by Duncan’s multiple range
test at P = 0.05.
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E 10-3. YU o TAHL S Mool o2 s U B W 54

O T = O o
Total
The largest The The ] )
i fruit Total fruit
Number Number fruit largest largest )
Treatment i ) ) ) fresh dry weight
of flowers  of fruits diameter fruit fresh fruit dry i
, , weight (9)
(mm) weight (g)  weight (g) @)
g
Control 2.3 & 2.0 a 12.0 a 1.1 a 0.09 a 1.4 a 0.11 a
NSCY 3.3 a 1.8 a 13.4 a 2.3 a 0.21 a 3.6 a 0.33 a
pC* 2.8 a 2.3 a 10.9 a 1.2 a 011 a 2.0 a 0.21 a
PC+NSC 3.0 a 2.8 a 15.0 a 1.2 a 0.16 a 2.1 a 0.22 a

YNSC: nutrient solution cooling; *PC: pipe cooling
‘Mean values in columns followed by different letters are significantly different by Duncan’s multiple
range test at # < 0.05.
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Stem Stem Fresh weight
Treat " | th di ‘ Number of Number SPAD Leaf area
reatmen en iameter
( g) (mm) internodes of leaves value Leaf Stem Root (cm2)
em mm (9) (9) (9)
NH” 15.4 a° 6.2 a 9.8 a 1.3 a 47.2 a 156 b 7.1 b 183.2 b 535 b
NC 154 a 6.3 a 9.2 a 120 a 47.8 a 19.8 a 9.5 a 21.3 a 677 a
NSC 155 a 6.7 a 9.5 a 12.8 a 48.6 a 20.4 a 10.2 a 24.0 a 688 a
PC 151 a 6.7 a 9.7 a 12.8 a 50.4 a 20.4 a 9.3 ab 243 a 681 a

YNH: no heating; NC: no cooling; NSC: nutrient solution cooling; PC: pipe cooling
“Mean values in columns followed by different letters are significantly different by Duncan’s multiple range
test at P = 0.05.
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E 10-5. U U 2AL LY Mol W2 Ha| 4FA 4T S,

Shoot Stem Fresh weight
Treat t | h di ; Number of Number of SPAD Leaf area
reatmen en iameter

( g) (mm) internodes leaves value Leaf Stem Root (cm2)

em mm (9) (0) (9)
NHY 31.3 a* 9.6 a 143 b 34.3 a 51.8 a 66.3 b 49.0 a 31.8 b 2079 b
NC 279 b 91 b 1.2 a 33.7 a 48.7 b 76.4 a 46.0 a 42,2 ab 2234 ab
NSC 28.7 b 9.8 a 120 a 36.3 a 48.1 b 76.2 a 46.1 a 48.9 a 2231 ab
PC 286 b 9.6 a 122 a 36.2 a 50.5 ab 79.7 a 48.3 a 40.5 ab 2355 a

YNH: no heating; NC: no cooling; NSC: nutrient solution cooling; PC: pipe cooling.
“Mean values in columns followed by different letters are significantly different by Duncan’s multiple range te
at P < 0.05.
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“TC: control with no cooling treatment; *T10: cooling with coolant
at 10°C; *T15: cooling with coolant at 15°C; “T20: cooling with
coolant at 20°C
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’DC: day time cooling; YNC: night time cooling; *DNC: day and night time

cooling
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Plant Leaf Leaf Crown Fresh weight Dry weight
Treatmen . No. of | ,1 ) Leaf area SPAD
; length length width | diameter (g plant™) (g plant™) (om?) |

(cm) (cm) (cm) eaves (mm) Leaf Crown Root Leaf Crown Root em value
TC 175& 79 a 72a 45 ab 96a 1142a 151b 174¢c 1.87 a 021 a 0.30a 4629a 36.8a
T10 15.7b 7.6 a 6.6 a 57 a 10.7a 1372a 222a 327a 2.45 a 0.30 a 039a 527.2a 351a
T15 19.2 a 84 a 76a 40b 109a 1074a 18a& 28 161a 0.23 a 0.33a 397.7a 345a
T20 18.9 a 79 a 6.6 a 52a 10.8a 1245a 10a 2Bhkc 206a 0.21 a 0.37a 4083a 365a

YTC: control with no cooling treatment; T10: cooling with coolant at 10°C; T15: cooling with coolant at
15°C; T20: cooling with coolant at 20°C.

“Means within each column followed by the same letters are not significantly different according to
Duncan’s multiple range test at 2 < 0.05.
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Plant Leaf Leaf Crown Fresh weight Dry weight

. No. o . B ~ Leaf area SPAD

Treatment length  length  width diameter (g plant™) (g plant™) )

(cm) (cm) (cm) leaves (mm) Leaf Crown Root Leaf Crown Root (om”) value
TC 1830 83a 72a 632 18a 1537b 207 a 231 ¢ 28 030b 045b 212 37a
T10 158¢c 71b 59b 53kc 122a 1.2b 26a 421 a 281 046 a 06ba 0libc  B2a
T15 190ab 81a 71a 47¢ 121a 1366b 2%a 323b 236b 037 & 046 b 4753 ¢ 3r.7a
T20 21.5a 90a 74a 6.7a 124a 22a 2% a 410a 3%a 0B a0 080b 4.7 a 3r3a

YTC: control with no cooling treatment; T10: cooling with coolant at 10°C; T15: cooling with coolant at
15°C; T20: cooling with coolant at 20°C.

‘Means within each column followed by the same letters are not significantly different according to
Duncan’s multiple range test at 2 < 0.05.
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Plant Crown Fresh weight Dry weight
0.0 . o i Leaf area SPAD

Treatment length | diameter (g plant™) (g plant™) (om?) |

(cm) eaves (mm) Leaf Crown Root Leaf Crown Root em vaue
Control’ 25.9 & 4.3 a 10.8 a 10.22 a 1.66 a 1.36 b 4.48 a 0.25 a 0.23 b 400.0 a 39.6 ab
DC 25.2 a 4.7 a 96 b 9.41 a 1.46 a 1.39b 2.88 ab 0.23 a 0.27 b 373.6 a 39.5 ab
NC 28.2 a 4.5a 10.5ab 10.77 a 1.78 a 2.09 a 1.55 b 0.30 a 0.41 a 422.7 a 37.5 b
DNC 25.6 a 4.2 a 10.7 a 10.48 a 1.52 a 224 a 0.91 b 0.22 a 0.53 a 420.2 a 40.8 a

YControl: no cooling treatment; DC: day time cooling; NC: night time cooling; DNC: day and night time

cooling.

‘Means within each column followed by the same letters are not significantly different according to
Duncan’s multiple range test at # < 0.05.
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Plant Crown Fresh weight Dry weight
No. of i » . Leaf area SPAD
Treatment length | diameter (g plant™) (g plant™) (cm?) |
eaves cm value
(cm) (mm) Leaf Crown Root Leaf Crown Root
Control 26.2 & 5.3 ab 9.7 b 11.50 ab 183b 257 ab 2.38 ab 0.27 bc 0.41 ab 481.4 ab 38.5 a
DC 253 a 4.5 bc 10.2 ab 8.90 b 1.62b 208b 1.80 b 0.22 d 0.35 b 353.8 bc 37.6 a
NC 28.7 a 43¢ 10.7 ab 8.81 b 191 ab 379a 3.35a 0.46 a 0.47 ab 316.6 ¢ 36.8 a
DNC 27.6 a 58 a 111 a 12.90 a 2.40 a 2.25b 2.74 ab 0.43 ab 0.67 a 495.4 a 39.3 a

YControl: no cooling treatment; DC: day time cooling; NC: night time cooling; DNC: day and night time

cooling

‘Means within each column followed by the same letters are not significantly different according to
Duncan’s multiple range test at Z < 0.05.
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Time
J8 10-22. &5 3 ZAHF ek H2lo mE EF 45 2ol #Hat
FE 10-10. 25 3 ZAE g Helo mE M2l7E M2 7 A2
Treatment Retention time (h d™")
February March April
Contorl 4.3 b* 6.2 b 52 Db
CBHY 4.8 b 7.2 ab 6.0 ab
RBH 6.2 a 8.5 a 6.3 a
YControl: no heating treatment; CBH: crown—-based plant—-ambient local heating; yRBH: root-based

plant—ambient local heating.

“Means within each column followed by the same letters are not significantly different according to

Duncan’s multiple range test at 2 < 0.05.
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Plant Crown Fresh weight Dry weight Leaf
Treatment length diameter (g plant™) (g plant™) area SPAD
(cm) (mm) Leaf Crown Root Leaf Crown Root (cm?) value
Control” 21 a 199 b 38.2 b 145 a 22 b 10.37 a 2.96 a 4.32 b 1074 a 414 a
CBH 23.8 a 20.6 ab 42.8 ab 155 a 272 b 11.75 a 3.32 a 5.24 b 1142 a 418 a
RBH 23.5 a 22.0 a 44.8 a 16.9 a 344 a 11.67 a 3.42 a 6.59 a 1190 a 41.4 a

YCBH: crown—-based plant-ambient local heating; YRBH: root-based plant-ambient local heating
‘Means within each column followed by the same letters are not significantly different according to
Duncan’s multiple range test at 2 < 0.05.

— tal =242F0] Controloll H|s CBHOlAM 6.0%, RBHOIA 13.6% &7t&t
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Fruit diameter Fruit length Fruit weight Yield
Treatment -
(mm) (mm) (9) (g plant™)
Contorl 33.4 a* 42.7 a 18.5 a 179.3
CBH 32.7 a 42.2 a 17.6 a 190.0
RBH 33.2 a 42.6 a 18.4 a 155.0

YCBH: crown—-based plant-ambient local heating; YRBH: root-based plant-ambient local heating
‘Means within each column followed by the same letters are not significantly different according to
Duncan’s multiple range test at 2 < 0.05.
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Fruit number Average Fruit weight Yield
Treatment
(/plant) (9) (g/plant)
Contorl 6.8 b* 83.6 a 568.5 b
NSC 7.8 b 104.1 a 812.0 b
SSC+NSC 11.8 a 103.3 a 1218.9 a

YControl: no cooling; NSC: nutrient solution cooling; *SSC+NSC: substrate surround and nutrient solution
cooling.

‘Means within each column followed by the same letters are not significantly different according to
Duncan’s multiple range test at 2 < 0.05.
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Fresh weigt Dy veight

Fart length  Slem dameter Leaf aea SPAD
Treatment @ ) Nod nuber Leaf numoer (g dant™) (g plant™) @2 e
Sem Leaf Roat Sem Leaf Roat
Cortat” 161.3 1 16.16 &b 217b 5%6.3b 4287b 341.0a 532b 5821 & 27 a 5.01 b 760 a 5.6 a
NSC 161.7b 1544 b 2300 &b 57.0 &b 437Db 203a 653 & 5384 b 4413 a 6434  7B9a 60.02 a

SSCHINSC 1705a 17.27 a 2417 a 6l.5a S05a 3462 a 8124 a 6.6 a 019a 84L2a 8416 a 2B a

YControl: no cooling; NSC: nutrient solution cooling; SSC+NSC: substrate surround and nutrient solution
cooling.

‘Means within each column followed by the same letters are not significantly different according to
Duncan’s multiple range test at 2 < 0.05.
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Fruit number Average Fruit weight Yield
Treatment
(/plant) (9) (g/plant)
Contorl 3.1 ¢ 129.8 b 400.3 ¢
NSH 3.9b 138.9 a 538.2 b
SSH+NSH 5.0 a 141.9 a 715.5 a

YControl: no heating; NSH: nutrient solution cooling; SSH+NSH: substrate surround and nutrient

solution cooling.
“Means within each column followed by the same letters are not significantly different according

to Duncan’s multiple range test at # < 0.05.
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Thetmert Pant lengh  Sem damdter Nod Lot ( damf’?;t ?ydm:ﬁ; Leaf area SPAD
f unber urber 9 (¢]
fem fm) Sem Lot Sem Lest ) vae

Contorl 120.0 b* 141 245 b 83.7 b 152.6 b 296.9 b 5881.4 b 25.4 b 38.0 c 51.9 a
NSH 151.2 a 14.7 27.8 a 92.0 a 215.4 a 3421 ab 7505.7 a 40.3ab 421 b 56.1 a
SSH+NSH 155.8 a 14.7 28.0 a 97.2 a 228.0 a 390.0 a 8860.6 a 42.2 a 54.2 a 55.2 a

YControl: no heating; NSH: nutrient solution cooling; SSH+NSH: substrate surround and nutrient

solution cooling.
“Means within each column followed by the same letters are not significantly different according

to Duncan’s multiple range test at 2 < 0.05.
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- A" M=E: TY-Charmant EOIE 2 (Solanum lycopersicum L.
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T8 10-20. P 2 UL Wy Melof 2 DA S

Fruit number Average Fruit weight Yield
Treatment
(/plant) (g) (g/plant)
Contorl 12.7 a° 118.4 b 1503.9 b
NSC 13.6 a 128.5 a 1729.5 ab
SSC+NSC 15.0 a 136.0 a 2024.4 a

YControl: no cooling; NSC: nutrient solution cooling; SSC:

solution cooling

“Means within each column followed by the same letters are not significantly different accordin

to Duncan’s multiple range test at 27 < 0.05.
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reatrrent rurber 9 ¢
(o m) Sem Lot Sem Lot () vae
Contorl” 399.4 g* 11.9 b 43.0 a 553.0 b  248.4 a 82.4 b 37.4a 45549 a 451 a
NSH 394.2 a 14.0 a 445 a 690.2a 291.0 a 99.6 a 42.0a 5363.4a 49.2a
SSH+NSH  389.2 a 14.0 a 421 a  609.0ab 301.2a 88.6 ab 43.8.a 5399.9a 47.9a
YControl: no cooling; NSC: nutrient solution cooling; SSC: substrate surround and nutrient

solution cooling

“Means within each column followed by the same letters are not significantly different according

to Duncan’s multiple range test at 2 < 0.05.
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