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Abstract

Hydraulic rams are widely used specially in area with source of water. The ram pump has ability to pump
water without electricity or fuel, thus the cost energy reduced. Furthermore, hydraulic ram pumps can be easily
constructed by using readily available plumbing components. The components of a hydraulic ram pump
significantly affect its efficiency. The air chamber is a crucial component of a hydraulic ram, responsible for storing
the pressure generated by water hammer, which occurs when the drain valve is rapidly closed. This research
studied the effect of the air chamber sizes on the efficiency of a hydraulic ram. In the experiment, the hydraulic
ram was tested with different air chamber sizes: 4, 8, 12, 16 liters, and without an air chamber. The results show
that the ram pump with air chambers are approximately 5 percent more energy efficient than one without.
However, a comparison of the energy efficiency of hydraulic ram with different air chamber sizes did not show a
significant difference. This can be concluded that the air chambers help the hydraulic ram operate more efficiently

than the one without.

Keywords: Hydraulic ram, Air chamber, Hydropower
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Table 1 Volume of air in the air chamber

Pressure  Air volume in air chamber (Liter)
Atm 4L 8L 121 16L
1* 4 8 12 16
2 2 4 6 8
3 1.3 2.7 4 5.3
4 1 2 3 4
5 0.8 1.6 2.4 32

*Atmosphere pressure
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Figure 1. Hydraulic ram components
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Figure 2. Hydraulic ram with 8 liters air chamber
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Figure 3. Experiment setup
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Figure 4. Air Chambers (4, 8, 12 and 16 Liters)

Figure 5 Hydraulic ram with no air chamber
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Table 2 Pressure vs flowrate for various air chamber

sizes
Delivery Discharge l.sf1

Tank Size | 0.7Bars 1 Bar 1.5 Bars 2 Bars 2.5 Bars 3 Bars
4 Liters 0.1205 0.0840 0.0563 0.0395 0.0249 0.0067
8 Liters 0.1268 0.0951 0.0568 0.0319 0.0257 0.0065
12 Liters | 0.1164 0.0916 0.0590 0.0344 0.0243 0.0064
16 Liters 0.1185 0.0912 0.0567 0.0393 0.0243 0.0064
No Tank | 0.0894 0.0704 0.0401 0.0292 0.0144 0.0064
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Table 3 The efficiencies of hydraulic ram

Average efficiency (%)

Air chamber volume Power Delivery
) (Nw)
aL 23.74 3.56
8L 23.19 3.61
121 22.53 3.43
16L 23.59 3.55
No air chamber 17.81 2.64
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