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Effects of Cokes Air Heater on Energy Saving in
Horticultural Greenhouse

A8 A 8- olAg - P
HeAd+4, FA7IASAT A
Hyun Whan Kim" - Hee Chun * Si Young Lee - lJin Young Kim
National Horticultural Research Institute, RDA, Suwon 441-440, Korea
'National Agricultural Mechanization Research Institute, RDA, Suwon
441-100, Korea

14%

MHE o] 8F AlEdd ol 90%E il o, AT frte EdHoRE Aldd
o gn] B Fo] 30%E ol g AAstal glo] tAUAE o] &3 Wi Hzt
o] AAdsirt. @A AdYd WAL of 5218%ha(M 4, SFHEF)o|H, olF HHEHL
13621haz HA wH e 26%7F dbule] Fe& da Al E st Yo oo &
Y T dH7t HuA AP ZAXLE o)Este I T 2FNE 7H“‘3¥°1

j= 3
A dlE Agad B AT

fo 2
] +
KU
Do
£
21'4
Eu _‘o I‘L r2
>y oF
o =
oS ox
ne gN olf
}:01' _&9‘ S
to =
- -2.,_‘ o2
o P
E o (™
o of o
£o9 olf
oty 18
f
:: b
fof
>~ L
g«
2 2o

=
=1
M
2%
2L
32
fo
9
okt
off 4
J.
flo
— R
L
>
(o]
B
=
8
st
o
(@)
=
do
_)iL
S
[

logger(LI-1000)& °]-&3le] ZAatqct AALA] 7t2sE R AES dadey 54
e}

7IKM-9106)2 &A3so] BAs9ct 5L

115



7= J__— X].
Gox H{ 00
of 7)1 A
7 1 E988& (%)
Q 5 E (kcal/h)
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Table 1. Cokes air

heater dimension

Dimension Weight | Fuel tank ity | Fuel supply method
(L XWX H) eig uel tank capacity uel supply metho
mm Kg , )
0.33m" (120kg) Screw pushing
2,302 X925 X 1,524 850
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2. 23> d4s 54 =5FF

n
%2

FAXARE AEE 1,000C WA HRste] BHE ARYoln dadd G2
et olgt s . dre d 2H#2 2HEL 80~94%, 3E 6~18%, 9

42 05~2%0l1, 94 BENZGE B4 80~92%, 4 1~15%, A4 05~09%, Ata
04~0.7%, 3 05~1%, 3 & 6~18%°]t}t Td=ELS 6,000~7,500kcal/kgolt Al@ol A}
43 FarE 6800kcal/kg®: EAERY. ma A Wiy =5 5EFS daFgo] #
T2 1Y 10% Ax=d 7t

Table 2. Labor times to move the cokes air heater

Labor Times(min - day ") Note

Cokes supply 10 Cokes were supplied automatically

= Zo] Wusd e 12279%0kcal/hr, ¥ E &L 835%, d#Av IS 186kg
2 AYgurd#FE 6800kcal/kg, EE 7|2 EE 534TC, FUF7Ie5E 174TC4H
Az wjEZtAEE 9L R Ao FHE A3 CO 1,303ppm, NO 30ppm,
NOx 33ppm SO» 10ppmel AEHI oW, 352 WRAAE FAEEHA gskey CO,
NO, SO; 5 f3fi7t2e] flol A s FA2LUHUIE 29 HEE FR3
o HAs= Aol utgAEg Roz dIAdE

np
K

Table 3. Heating capacity and efficiency

Heating capacity Energy efficiency Fuel consumption
(kcal -h ") (%) (kg -h")
122,790 3.5 18.6

* Moving periods : '0]1. 11.5~14

Table 4. Composition of exit gas

Concentration (ppm)
CQO, CO», NO, NOx, SO2
Duct in greenhouse 0 0 0 0 1
Outdoor at airhole 1,303 0 30 33 10

Position
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Table 5. Cucumber grow at 120 days after transplanting
Heater Plant height | Leaf number Lgaf area Fresh weight
(cm) (No.) (em” - plant ') | (g - plant™)
Cokes air heater 3255 322 14525 9676
Diesel air heater 3183 31.7 14,839 985.4
DMRT 0.05 NS
Table 6. Cucumber fruit characteristics and yields
Fruit Fruit Fruit Fruit . Maketable
. . Yields
Heater length | diameter | weight number (g - plant ) rate
(mm) | (mm) |(g - plant )| b part H]'E P (%)
Cokes air heater 250 31.4 141.0 8.3 1,170 90.3
Diesel air heater 248 30.9 140.5 8.6 1,208 91.2
DMRT 0.05 NS
5. 2% div] ma2 3} a3 24
A Iy ZFEAIZR] wpE dea)| 8L Afdr)e] A9 Az dEAIzte] 1,100
AZEQ R A G 92593 /108, 00AI1ZHS R X HL 7,752 /10 d] vlete] 2
Gl 75363 9/10a, 65420 4/10a0.2 19% 2 16%7F ddHE Aoz EAEHAT.
Fasduy] £6 mE 2471 SR He FRAGE 2804/¢, FRAGL
2009/ ¢ 22 JYe masdgr] A EATS AddidAdE A=A E
AAAel e Aoz 2AHt

2/900A12H

I(®

chhu| (2121/1,100412)
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Fig. 1. Comparison of benefit point between cokes and diesel air heater
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