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Heat Exchange Charaterictics of Water under the Low Pressure by
driving Ejector
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Abstract

The cooling tower is a device for making a cooling water in the air conditioning system of building, and

there are many kinds of cooling tower system for air conditioner. In this paper, we introduced

the water

cooling system with an enclosed tank and water ejecting system for evaporating the water in tank. The city

water was used for a working fluid, and the cooling water is generated by evaporating latent heat in the tank

with a 25~50mmHg. The time to reaching this vacuum pressure was about 20~30minutes, and cooling water

was obtained the value of temperature difference 4AT=7T .

JlzMdd
A FEUEFH
d 44
P A
4P - E7 ¢EA
Q : ¥
U ERRE
a2 A2X}
0 A=
¢ o EAYFE
T et A g At dTa
E-mail : hmjeong@nongae.gsnu.ac.kr
TEL : (055)640-3184 FAX : (055)640-3188
* Axgetn ey Ay A et
¥ E PR AT 2

A dstal 71 A g ek

1885

SHE AL
D S
in, 1 : ¥
out, 2 : =T
P 2 -
Z =T
L. M E
LR N RPN PN DS %11H#~ Wzratr] 4
sl F= WAL AME ok olee W
e Aane) AINNAE AHgeel Y 24
dom WY 4+ Yt FHoEA, Y4ASE A
ARggto g ols Fad 5 W FEeods W
Aozl A olRkAsta jlth vt =
Qg whEshal, Wage dn) 9 Fdel V)7 1°ﬂ
H3 2uA] Fedd #4ES B4 Eef gk
sk Wl dHEanss B A b”
I A wEk zkele= glovt WEv] 2A
of ¢HAA seEE Eo] gEAL. o



2003

= s &l

1o 2 @z

REEEE R

ot

N
e
il
to

o M x
N
L
o

o & T

B o o,
2 iy

N J

-

f

o

e B & > 1y o g

& ojo &

R
S G ST TR
1
Y
o3

Ol
i

flo N N of fd @ N[
N
=

Bl of o

oy
o
!
>

A7} 276l o
o} z7lol 44
_'Q’_

Aol dAHE  =E(Nozzle),
(Mixing section or Straight pipe) %
(Diffusen) 2 744, A= o] glem, o 4E A=
9 Aol ofdl FARIo} FERILS
b= A7 AlelBR 1ol

Qg AAS 45

.

O

{

30, §
_O‘L
k!

o

ol

o e I
- oX

oX,
WS off o iz ff 1 o

>
4

1886

|
— 5

P2 U2 Ag‘ﬂ' ?:5]_—14
A4-2] A 9 Bernoulli® o
o] F&o] At}
Q=pA U, = pA,U,= Const.
oUi
2 2
%‘:F'oﬂ}\ﬂgl U2:(A1/A2) Ulolﬂil’
A71A WHAHR] A,/ AIOIBR=E, &7 A9
dadth %, 27 S%0) gasiEz 4
# %ol EPe grEel Frbath
| 2o 22WA AT o8 2
AskslA R glsh ol THA
Sobeh ek o] QEEbe
el ol AR BEe 4 A7

oJste] th

(1

oUs

+ P = + Py= Const. (2)

A~ 1.
=

;

N =
N

Rol7] 9
& Q)
P,= P,+4P (3)
A2 S0l Pyl drIgeldm b aThy

Pi= Py,—4PolE= J7eAMe &H2 &+
o] 7| APTE v Atk A8
ohomEbA TSR Rl A €]
dubut & elFoiA e} A= Aol A of
AE7tA] Aol Jbe@rbeke A9k 2k o]
25k o= ol AE e AAA tFA o] A3
AAZE 2 HEe ke Aotk

(Water/Steam



2003

—~ EJECTOR
ECK. e

bt
UPPER HEAT EXCHANGER

’—@—rm weTER

FEED WATER TANK

VACUUM TANK

AAAAAAA F DrLovveTer

o
<mo
3

mperature
ater Bath

BTTOM HEAT EXCHANGER
EJECTOR PYMP M

DRAIN

}

Fig. 1 Schemetic diagram of the experimental

apparatus.
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Fig. 3 Drawing of ejector.
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Table 1 General dimensions of ejector.

Ejector dimension
Nozzle Outlet dz(mm) 5.7
Diffuser Inet din(mm) 15
Diffuser Outlet dou(mm) 32
Diffuser Angle Deg.( ¢) 6.2
Diffuser Length Lp(mm) 101
Straight Pipe Length Lp(mm) 65
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Table 2 General condition of experimental

apparatus

Typel | Type2 | Type3 | Typed

Z

A

ol

¥ 318" (Liter) 568 568 568 568

AFANY E3F7]| 300L. | 300Lw | 300L. | 3001,

8- #(Liter) 268L, | 268L, | 268L. | 268L,
o A e = {-2HL/M) 50 50 50 50
=7 A 7F7F2 (min) 1 1 1 1
24223 FH(L/M) 5.7 5.7 5.7 5.7
WE7] 3ETHA
none 8 none 7.5
(LM
EE T END
ol 6 om0 none none 5.3 4.8
755 (L/M)
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Fig. 4 Drawing and photography of temperature

sensor positions.
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Fig. 5 Vacuuming charateristics with Typel and

Type2.
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Fig. 6 Vacuuming charateristics with Type3 and
Type4.
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Fig. 7 Temperature distribution of inside vacuum
tank at Typel.
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Fig. 8 Temperature distribution of inside vacuum

tank at Type2.
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Fig. 9 Temperature distribution of inside vacuum

tank at Type3.

45
40 da
35
£ 30
e
S 25
8
o 20
Q
€ 15
= —o— T4
10 Type 4 : With Condensing —a TS
Vacuum tank volume : 300L —— T6
5| Chiller Temp : 0°C SET - T7
Heat storage tank : 40°C SET| Feed water tank
0 1 1 1 1 1 1 1 1
0 20 40 60 80 100 120 140 160 180

time (mMin)
Fig. 10 Temperature distribution of inside vacuum
tank at Type4.
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Fig. 11 Temperature distribution of inlet and
outlet at Typel.
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Fig. 12 Temperature distribution of inlet and
outlet at Type2.
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Fig. 13 Temperature distribution of inlet and

outlet at Type3.
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