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ABSTRACT

Currently, with the increase in electricity consumption, the demand to
reduce carbon emissions has increased manifolds. Lots of researches are
under way to keep pace with this requirement. An interesting methodology to
reduce the carbon emissions is getting popular in the recent days. The
compressed air is created and is stored with secondary power in the night
time, and this compressed air is used for electricity generation in the day
time. However the creation method of compressed air doesn’'t get away from
using compressors which consume huge power. We can reduce tremendous
amount of electricity if Wwe can create compressed air without using
compressors. For this purpose, we need to develop a device which can create
compressed air without consuming electricity.

There are many water reservoirs and small dams which discharge plenty of
water in the country. The potential energy of discharged water may be
reused with small hydro power. But, small hydro power needs high
installation costs and operation ones. Therefore it has not come into wide
use. Also, it is difficult to reuse discharged potential energy. If compressed
air is created using discharged water, we can conserve a lot of electricity .

In this study, we develop a device which makes the air compressed using
discharged water in a sealed chamber.

The device can fully reuse discharged water because the structure is
relatively simple and initial installation cost is low. This study simulates
internal flow in such device with commercial CFD (Computational fluid
dynamics) tools. Through the simulations, it will be possible to improve the

performance and stability of the device.
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Table 5 Characteristics and type of hydraulic turbine
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Table 6 Design specifications of the device

AA A7) 1.5m x 6m x 2m
¢ AW =27 Z1.0m x 1.8
¢ & A8 =27 Z15m x 1.8

5 fFya=E 300A
T7] MEHE 100A
A A 29 A (10t)

Fig. II-12 Manufactured compressed air creation device
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Fig. II-16 Installed motor and driving parts
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Fig. I-18 Completed compressed air creation device
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Fig. I-20 Water level sensor

Table 7 Specifications of water level sensor
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Fig. I-24 Completed valve controller image 2
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Fig. II-25 Check valve controller
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Fig. II-27 Water discharging situation at left chamber
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Fig. II-28 Water discharging situation at right chamber
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Fig. II-29 Generation test 1

Fig. I1-30 Generation test 2
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Table 8 Power generation test results

F3HW) e 3] 7 = (rpm) Ak(V) | AF(A) A= (kW)

1 2800 200 6.4 1.28

2 3000 230 79 1.82

3 3100 205 7.4 152

1500 4 3100 215 7.8 163
5 3100 217 7.8 1.69

23t 3020 213.4 7.46 1.60

2 o 3100 230 79 1.82

1 2600 152 114 173

2 2700 172 119 2.05

3 2500 140 10.4 1.46

3000 4 2700 168 1138 193
5 2500 180 106 1.91

33t 2600 162.4 11.22 1.83

2 o 2700 180 119 2.05

1 2600 180 119 2.14

2 2700 174 12.3 2.14

3 2700 173 12.7 2.20

3950 4 2600 168 116 1.95
5 2700 167 119 1.99

23t 2660 172.4 12.08 2.08

2 o 2700 180 12.7 2.20
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Table 9 Performance test result (effective static water head 10+2m)

T2 4% Spec gl AA s A3 A3

=71 90%°] 7
1. A= Es % -

kA 55% 4] €]
2. WAF 7|t kgf/cm? 0.9 0.8~1.0
3. WAl T m’/hr 145 210~ 360
4. WA 2 KW 2~25 1.8~22
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34 BE F7 T

Fig. -2 Flow pattern of horizontal flow in circular tube[14]
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Table 10 Summary of simulation types and result
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Fig. M-8 Water flow in chamber—basic section
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(a) Velocity Inlet (b) Pressure Inlet

Fig. -9 Velocity vectors in chamber—basic section
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Fig. M-10 Water volume change by time in left chamber—basic section
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Fig. M-12 2D Mesh 2
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Fig. -13 Water flow in chamber-modified section
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(a) Velocity Inlet (b) Pressure Inlet

Fig. M-19 Velocity vectors in chamber-3D
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Fig. M-20 Water volume change in left chamber—3D
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Fig. M-28 Pressure change in left chamber by valve closing
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(3) 2 W42 Ed(two equation model)
RNG k—e2 2 (RNG k—e model)
RNG k—e E2[10]2 RNGe]#(renormalization group theory)< 7]Wto & st
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