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Mechanism improvement of the heat exchanger and the ventilator

for the thermal efficiency increment of hot-air heater
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Fig 1. Developed hot-air heater wit
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Fig 2. Setting position of temperature sensor
in declared greenhouse
(Atlength 50m, B:length 110m) Z g}

Q=rxAXV X C,x (t,~t;) X 3600 (/hr)

714, @ :d¥s¥ (kd/hr) C, ' AYHIE (0.24 ka/kgTC)
roo 37181 (1.2kg/m") t, FEEZ7] Hd2x (T)
4 P EFUF (o) t AW FHEXE ()

Vv oE3E 35 (m/sec)

-559-



A HollM o Fite EETr) HF2E € AW HAoexe ETUAY A7 458
A8t 23] TS AEE] A48 FoA J12AE S P

(1) 2F2& &3

2F2E FHL 2 17} &5 5o] 240 dHE F LTESTERH 5m Bojd A
dM sttt 229 FHL T-type U 2ZAHME AHste OQFRXESAH7IZ AN
AR en, AFANE 08 T 1E THL2E AF 7 E3YTh

(2) $371 £35S

71E ¥ AESHE R4 BE7) SHZY FF
of AgHE d4HY ZHEETEY $371d $F4FAE
HAAR)E 38 3.

ez
Ty

[}

N

2) et Degree hourdll 93 98 A3 W@
2

371 {FFE AFEHT] A8 BRHFFAE AL RS FHT F @Y Degree
hour(DH)E ot} 43t o] U4&ste] DHE A& AL S vlwste] dtdge] g e B4

At
DH = Z(Z4 W A3 2= Hd - A Y72 )

& Auiste FAZANAA 71& T8 3E 29 3% Zo] wixstd 29 F AlY
LY 237 19E 39 49 Zo] wjAed 39 FAd A 4 AF
=1

i

S iy

SRR

3 Hot air Heater [ Hot air Heater

Duct w2 Duct
Fig 3. Arrangement plan of existing Fig 4. Arrangement plan of hot-air heater with
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Fig 5. Cross-sectional view and flow plan of exhaust gas and air
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Table 1. Comparison of fuel consumption
degree fuel fuel
hot-air heater |date time hour |consumption | consumption/DH | average | note
(C - hr) (L) (¢/C - hr)
. teXiStiglg . 3/20) 19:00~08:00 | 169.293 161.650 0.955 L1082 | 100%
AT 3/21]19:00~0800 | 107.857 | 130300 1.208 ‘ °
hot-air heater |3/22|19:00~08:00] 159.172 106.940 0.672
with blower 4051 19:00—08:00 | 201610 |  184.990 0918 0854 | 79%
ventilative type ' : : : : : °
1EA 3/26| 19:00~08:00 { 210.808 204.670 0.971
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Fig 6. Temperature distribution of Fig 7. Temperature distribution of greenhouse
greenhouse using existing hot-air heater using hot-air heater with blower ventilative type
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