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Abstract : Cooling towers are widely used not only for cooling products and equipment in manufacturing
process but HVAC(Heating, Ventilation and Air Conditioning) system. As a cooling tower is the terminal
apparatus which discharges heat from industrial process, the efficiency of heat exchange in the cooling tower
greatly affects to the overall performance of a thermal system. In this paper, we constituted a new water
cooling system by using a Latent heat of evaporation in an enclosed tank, and this system is consisted of an
enclosed vacuum tank and water driven ejector system. Several experimental cases were carried out for
improvement methods of high vacuum pressure and water cooling characteristics. The ejector performance was
tested in case of water temperature variations that flows into the ejector. Based on the vacuum pressure by
water driven ejector, the water cooling characteristics were investigated for the vaporized air condensing

effects.
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he - heat exchanger of condenser
he . heat exchanger of ejector
hw - heat exchanger of water/vapor separator
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Fig. 1 Drawing and photograph of present research
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Fig. 2 Schematic diagram of water tank for ejector
body cooling
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Fig. 4 Schematic diagram of water/vapor separator
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Fig. 6 Installed heat exchanger in water/vapor

separator and enclosed tank
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Fig. 7 Schematic diagram and photograph of

temperature measuring points
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(a) Schematic diagram for cooling system by
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Fig. 8 Experimental apparatus for present research
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Fig. 9 Vacuum pressure distributions in an enclosed
tank for various initial temperature of ejector

Initial Temp. of Bjector Waker

o T,=74C
— To=13F°C
—o— T, =355°C

o Tp-438°C JI——

Temperature("C)
con s aBREREAER
5T T T

0 10 20 30 40 50 e 70 8 N

Time(min)

Fig. 10 Temperature variations of ejector water
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Fig. 11 The vacuum pressure distributions in an
enclosed tank for various initial temperature
of ejector body

Table 1 Experimental parameters for water cooling
test

Type 1[{Type 2| Type 3

Enclosed tank

volume(Liters) 568 568 568
Filled water and air | 300Lw | 300Lw | 300Lw
volume(Liters) 268La | 268L, | 268L,

Flow rate into ejector
pump, Qy(L/M)

Flow rate in heat
exchanger of ejector 75 75 75
wter, Qne(L/M)

Flow rate in heat

50 50 50

exchanger of none none 4
condensing, Qn(L/M)
Flow rate in heat
exchanger of
none 4 none

water/vapor separator,

Qhw(L/M)

Fig. 12 Table 1914 37}A] Z$-5ol o3
Z GEEYXE Yz ok AY A F 0%
o] AHFE we) ¢Fo) Ao HAEHE vehd
o Type 1, Type 29 Type 39 ¢4

colgg - AEY - AR

8mmHgE Jepn don EF Wzge] AdA
259 37Ce 44 45mmHgst w41 =gk
UJERE2 223 Sz sgsigivhs A
o 4 Ut o] A A Al F 0%l
#A3& v 2z 33mmHg, 27mmHg$} 23mmHg
a8ty 3744 B$ F Type 39 A% 7}
£ ALaAE Yt X7 Type 28
I Qo dndriE HXF ALEH
Type 3¢ ¢E@s B o7t Ux] gx Yot
o]Hs BHAM BH Type 39 A$+E UAISIS
Az RN FURAE 3= Type 3
I §AE AGEHNE A& F oy FA 7Y
AAAR 2 49 AHY F 48 7HA FHe] A
o Aoz AT TF Type 29 35 ARl
¢ 3 FARY7] R & ALV SE
7} AU Ba3] o)A dH"HA Ry &
o] Zukste) AR 7] URe FuErd o3|
2517 WEolth

o i o o o

SLomf )

—_—

olo

—-—- Typel
~——- Type 2
Type 3

500

400

300

Pressure(mmHg)

200

100

[}

o 1‘0 2.0 3‘0 41) SIO 6‘0 7‘0 8‘0 90
Time(min)

Fig. 12 Vacuum pressure distributions for three
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Fig. 13 Temperature distributions of enclosed tank

and ejector water in case of Type 1
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Fig. 15 Temperature distributions of enclosed tank
and ejector water in case of Type 3
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Fig. 16 Temperature difference distributions in

enclosed tank
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