SEUHWIY IS 0|8 NFHUR

LLO O

24 A A Jju

Underground hot water heating system development using
exhaust gas heat in the hot air heater
A9F - AF - AR - HYA - BAY
FANASATF L, TFXALF)
Kim, Y.J." - Lee, K.J. - Shin, CW. - Ryou, Y.S. - Chang, J.T.
National Agricultural Mechanization Research Institute
and Joongang Precision Industry

ME

o] EAGEAHNA 713 gol AYstn dve 2
B JNE8E g2 H A &
vt o gdFgo] wo MY 2Ey &
%719

2 2%& Boded. zdy, 449
Bo W&ol &l Tl o
9] A% of 2vMH FFol Tz FE
Ao w2 GG Fo dEHE B 5 9dn
FE gol N7 diriegel AXE Gget 2
7189449 = FrlHoRE wl$ FoF FAg:s
ol AERETH Fgol vIXEs ER7t dFH =d3F
Sddre 37 deME BYdEE HAGE 242 AF
#E T3l FBo] BRF HAHILZE AT FEY AF2ErE FEY FTH Z
A C A=t A3 e AFuae) FY3te
3 @ $4d7] AFgdde 22 EFS
B2 40kd/hr FEZA 6008 249 F$ FEFu=r) AXeE BHL WA 24 939
60% A= A3t ohE WA AL FFES 600 X40kd/hr - B = 24,000kd/hr 2 A
AEE 83 A ALsn e 2379 wiridaAd 2EE & glode) Algd
WA Eg A WEEE wrge 25 250~300C REE o]E 100T o)
wE g o H5He 93-S dud ojAY 54% Eud g =g o

e
Z

T3

o opx g
or L L oL

4z of of ok

]
o)
N
i
}..

o
i

N

ol

R
olo
o
rlr
ol
i
lo
il
e

e
o
il
rle
o
Ho
vl
U 4o L o u

32
rr
P |z
ne
o
lo o
o}‘.. N\N
2R p
o by
o
2
>
[d:4
>
.QL:
8
it/
El
et
N
il
b
P
ok
fo
of
N

¥ 2

oX

H

o

ng o

ot i
> (°

=

N

N

b3

itita

et

(4 r

of fiZ

of
rlo
x
i
o
oft
TR
2
=3

o
)
o
r}o;
m)_.‘ -4
£ oft

dou oF
o

<Ly

% 9lv
2 A79 5Ae 8¢ JRBNAZ St UV AdsHn ¥ WAL g%
45 AAnaA g,

N 3 A
ot

1. 237| vi7]d o[ & X F2FTHYALH



l

AHe Flgure 1A Bo S5 2Fdd7]e u7]dg o] &3}
371, ¥y, 94u8], E93, X2 ojFoH 3l
2 250~300C 74E§A1 RS B A2 e du@rldA o
7] AFARE HAZ 89 wrsts #3719 $549E ¢ ¥

Hol gick,
Exhaust Gas Temp.
1 50~100°C

!

Condenseing * | Water Temp

Lo Coq .
\ / \\ / EXC!?:ltlger i 40750 °C 'j
—___AW }l
Hot Air Heater ‘ fl———
o - Temp ]~~~

Sensot]

b Ao
_(Lu:_}i
23
Y
MRS
-\‘lrlrtl;i
ngl;r}S

"
N
po—lJ
-
s o,
rlo

32
o

Burpner
T 7 Air Temp 70 °C

Water :'
Tank =

/——-——.— J
7 Pump 1 '
;@ﬁ |

+_,_.-.

////l’l\\\\\\ . —-—

|
|
i
i

S 20~25°C}

w
Figure 1. System diagram of underground bed heating using discharged exhaust gas
heat in hot air heater
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Figure 2. Temperature and exhaust gas check points in the test set-up
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Figure 3. Water temperatures changes by the water amounts in the heat exchanger
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Figure 4. Relationship between heat exchange amounts and hot water

temperatures in the heater exchanger used in this experiment
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