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Evaluation of Field Feasibility and Efficiency of Hydraulic Ram Pump
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This study was conducted to evaluate the applicability and efficiency of water supply using hydraulic ram pump.
Study area is the Imgok-ri, Hwanam-myeon, Sanju-si, Kyeongsangbuk-do. There is an abandoned coal mine, where
groundwater is discharged from its entrance with a flow rate of approximately 260 m*/day. Hydraulic ram pump
uses the waterhammer phenomenon and utilizes the power of falling water for pumping part of that water to a
higher elevation than the water sources without electric power. To determine the efficiency of hydraulic ram pump,
the flow rate was measured at three points according to the altitude difference (47 = 19 m (point 1), 30 m (point 2),
40 m (point 3)). Flow rate measured at 1, 2, and 3 were about 8.6~10.8 m*/day, 3.98~4.39 m*/day, and 2.35~2.59 m*/day,
respectively. The current results suggested that, hydraulic ram pump could be applicable for the water supply sys-
tem in mountain areas without external power supply.

Key words : hydraulic ram pump, groundwater discharge, water supply system, waterhammer phenomenon, moun-
tain areas
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Fig. 1. Basic components of a hydraulic ram pump
(modified Wikipedia; @ Inlet: drive pipe, @ Free flow at
waste valve, @ Waste valve, @ Delivery check valve, ®
Pressure vessel, ©® Outlet: delivery pipe).
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Fig. 2. Diagram for water supply system using hydraulic ram pump.
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Table 1. Characteristics of electric and hydraulic ram pump

Pump Advantage

Disadvantage

Electric pump e Easy to control

e Electric power needed

* No power

Hydraulic ram pump e Environmental friendly

e Easy to manufacture and install

o Difficult to control
e Too much water loss
¢ Noisy, and bigger than electric pump
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Fig. 3. Site location of water supply system using hydraulic ram pump (a: site location, b: mine entrance, c: pipe line, d:

hydraulic ram pump; basemap source: http:/map.daum.net).
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Table 2. Measurements of the discharge rate and in-situ water quality for the mine drainage water
Date Dis(crill?/r(}igzy )rate Temg)(z:r?ture pH (M;E/(Cfm) (rlr?g(/)l) ((r)nR\f’)
2015.07.30 236 12.8 7.29 428 9.10 210.7
2015.09.24 270 12.5 7.22 468 8.81 157.4
2015.10.21 282 12.7 7.14 468 8.75 225.0
2015.11.03 264 124 7.23 507 8.72 181.7
Average 263 12.6 7.22 468 8.85 193.7
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Table 3. Test results of the hydraulic ram pump

3

@ 584 Wt 247
T2)3 Ah = 40 mAENM e 235 mYdayR S =L
o ol&ulA F7o] 16 mmel 7Afol= Ak = 18 m
214 108 m¥day, Ah= 30 mAHANME 4.39 m’/day,
283 Ah = 40 mAFIME 259 mYday= A=
StH(Table 3, Fig. 4(a)).

FAHZ g (W & 3
o] Y& VAL g 72 29
(Inthachot, 2015).

_qxh
HxQ

A7, QE THAE 2ol FmYdaypel, H
AFARANN SARZAR ) LA m),

s rff

A~
g= T4

LA olFEE &el Fm'/day), hE FAHIZN
B olge ZEAmelT olbuld 4740 e &

In flow (supply)

Supply Pipe diameter

Supply head 6 m

40 mm

Supply flow rate

average 260 m*/day

Out flow (delivery)

Delivery pipe diameter 20 mm

Delivery pipe diameter 16 mm

Point

Delivery head Flow rate Efficiency Delivery head Flow rate Efficiency
(4h, m) (m*/day) (%) (4h, m) (m*/day) (%)
1 step 18 8.6 9.9 18 10.8 12.5
2 step 30 3.98 7.7 30 4.39 8.4
3 step 40 235 6.0 40 2.59 6.6
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Fig. 4. Field test of feasibility (a) and efficiency (b) by relative elevation and pipe diameter.
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