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ABSTRACT: Air is the source of life for humans, plants and animals. One of the efforts to meet water needs is to use a hydram 

pump. A hydram pump is a pump that works without requiring external power to activate it, but this work is done by utilizing power 

from a water source. This study aims to determine the effect of using a pressure divider valve on the discharge of waste water and 

the discharge of water released by the hydram pump. This study used a hydram pump with the specifications of an air tube with a 

height of 60 cm and a diameter of 3 inches. The height of the waterfall from the pump body is 2 meters and the output height is 4 

meters. The height of the air tube on the pressure divider is 20, 25, 30, 35, 40, 45 and 50 cm. The method used in this research is 

the experimental method. Quantitative data is made in tabular form and displayed graphically. The results showed that the highest 

wastewater discharge was 0.238 lt/s when using a tube length of 20 cm at an installation height of 2 meters from the pump body and 

the highest wastewater discharge was 0.232 lt/s when using a tube length of 50 cm. The highest water discharge that can be pumped 

is 0.0477 lt/s when a tube length of 20 cm is used. While the lowest water discharge pumped was 0.0398 lt/s occurred when using 

a tube length of 50 cm. 
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I. INTRODUCTION 

The hydram pump is an environmentally friendly water pump 

which is an appropriate technology in the field of pumping 

using a water hammer to raise water. A hydram pump is a 

water pump that does not use fuel and electricity and can work 

twenty-four hours. The efficiency and effectiveness of the 

performance of the hydram pump is influenced by many 

factors including the height of the plunge, the diameter and 

length of the air tube, the diameter of the pipe, the length of 

the pipe, and the length of the piston at the waste valve. The 

existing hydraulic ram pumps have low efficiency, on 

average, below 20%. Due to the low efficiency of hydram 

pumps, further research is needed to increase the efficiency 

of hydram pumps. 

Hydram pump with added threaded waste valve to control 

valve opening and closing. At the same time it reduces the 

time it takes to build momentum and hammer effect. The 

results showed that with the improved design, the water loss 

in the waste valve was reduced by around 20-30% compared 

to the existing design at a mass flow rate of 0.10 kg/s. The 

speed and min/max pressure along the pipe have also been 

increased for open and closed conditions [1]. The valve 

frequency impulse has a large impact on the hydram pump 

discharge. When the impulse valve frequency increased from 

65 beats/min to 76 beats/minute, it was found that the quantity 

of wastewater increased by 47.2% but the quantity of useful 

water decreased by 74.5% [2]. 

Research on the effect of changes in diameter (1/2, 3/4 and 1 

in) on the inlet pipe and three levels of waterfall height (1.9, 

1.8 and 1.65 m) was carried out experimentally. The results 

showed that there was an inverse relationship between the 

height and outflow rate and the pressure in the vessel had no 

effect on the outflowing height and rate. In addition, the 

maximum efficiency is 29% at a tank height of 1.9 m and a 

diameter of 0.5 [3]. The waste valve mass and lift height 

affect the efficiency of the hydram pump. The highest hydram 

pump efficiency in this study was at a lift height of 5 m and a 

waste valve mass of 1.5 kg of 60.6%. While the lowest 

hydram pump efficiency occurs at a lift height of 7 m and a 

waste valve mass of 3.0 kg of 27.1% [4]. 

The diameter of the waste and delivery valve greatly affects 

the efficiency of the hydram pump. The highest D'Aubuisson 

efficiency is 67.66% with a waste valve diameter of 2.75 

inches and a delivery valve diameter of 2 inches. The lowest 

efficiency is 36.14% with a waste valve diameter of 2.25 

inches and a delivery valve diameter of 0.6 inches [5]. The 

spherical delivery valve model has the best efficiency, 

followed by the membrane, hemispherical and flat delivery 

valve models [6]. 

Research on the effect of various installation arrangements on 

the performance of hydram pumps shows that the higher the 

plunge, the greater the output discharge produced by the 

hydram pump. The highest output discharge is at a height of 

4.1 meters with the position of the ILK (Input-Waste Valve-
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Compressor) arrangement of 0.121 lt/s while the position of 

the IKL (Input-compressor-waste valve) arrangement is 

0.112 lt/s. The highest maximum head is obtained at a height 

of 4.1 meters with an ILK arrangement of 16 meters. As for 

the position of the IKL arrangement, the maximum head 

produced is 12 meters. The greatest efficiency was at a drop 

height of 3.1 meters with an ILK arrangement of 2.618%, 

while with an IKL arrangement an efficiency of 2.357% was 

obtained [7]. The effect of the inlet pipe angle on the 

performance of the hydram pump is that the highest suction 

force is 194.1 N at a drop angle of 35° and the smallest is 

164.6 N at an angle of 55o. While the biggest thrust is 19.9 N 

at a drop angle of 35o and the smallest thrust is 17.2 N at an 

angle of 55o [8]. 

 

II. RESEARCH METHODS 

The method used in this research is a direct experiment in the 

field. All variables that are determined and searched for are 

measured directly except for those variables that must be 

calculated based on the variable being measured. The hydram 

pump used in this study has the following specifications: 

input diameter is 1.5 inches, output diameter is 0.5 inches and 

the piston stroke at the waste valve is 5 mm, and the 

compressor tube size is 3 inches in diameter and 24 cm high. 

The height of the waterfall is 2 meters. The installation height 

of the pressure divider valve is 2 meters from the pump body. 

Water lifting height 4 meters. 

The variables that will be examined in this study are divided 

into independent variables and dependent variables. 

a. Free Variables 

The independent variables in this study are the height of the 

water falling from the source to the hydram pump in meters 

(m), the input water discharge in lt/s units and the pump 

dimensions in mm. 

b. Dependent variable 

The dependent variable in this study is the discharge of 

wastewater and pumped water in units of l/s. 

To determine the input and output parameters, measurements 

are made with the following criteria: 

 High input pressure (H1; drop height) is measured the 

vertical distance from the water level in the reservoir to 

the hydram pump. In this study, variations in the length of 

the pressure divider tube were used, 20, 25, 30, 35, 40, 45 

and 50 cm. 

 High output pressure is measured using a pressure gauge, 

namely the vertical distance from the pump to the 

reservoir. 

 Input discharge and output discharge are measured using 

a flowmeter. 

Series of testing equipment 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Pressure divider valve. 1. input, 2. check valve, 

3. divider tube, 4. output. 

 

 

 

 

 

 

 

 

 

 

Figure 2. Research scheme for a hydram pump using a 

pressure divider valve 

 

III.  RESULTS AND DISCUSSION  

Table 1. Waste water discharge data at various lengths of 

tube at pressure divider valve 

Pressure divider valve tube 

length (cm) 

Wastewater flowrate 

(lt/s) 

No Valve 0.252 

20 0.238 

25 0.236 

30 0.235 

35 0.234 

40 0.233 

45 0.232 

50 0.232 

 

 
Figure 3. Graph of the relationship between the length of 

tube at pressure divider valve and the discharge of 

wastewater. 
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Fig 3 shows that the tube length at the pressure divider valve 

is inversely proportional to the achieved waste discharge. The 

waste discharge is very high in hydram pumps that do not use 

pressure divider valves. Meanwhile, for hydraulic ram pumps 

that use a pressure divider valve, the highest waste discharge 

is 0.238 lt/s when using a tube length of 20 cm at an 

installation height of 2 meters from the pump body and the 

lowest waste water discharge is 0.232 lt/s when using a tube 

length of 50 cm. This happened because in the same treatment 

where the water discharge entering the pressure divider was 

the same, the water compressive force was the same and the 

diameter of the pressure divider tube was the same, the 

volume of air trapped in the pressure divider air tube was 

different because the height of the air tube was different as a 

result the air tube was 20 cm at This study has a higher 

compression ratio than other air cylinders. 

 

Table 2. Data of pumped water at various lengths of tube 

at pressure divider valve 

Pressure divider valve tube 

length (cm) 

Pumped water flowrate 

(lt/s)  

No Valve 0.0387 

20 0.0447 

25 0.0441 

30 0.0433 

35 0.0424 

40 0.0413 

45 0.0400 

50 0.0398 

 

 
Figure 4. Graph of the relationship between the length of  

tube at pressure divider valve and the discharge of water 

being pumped. 

 

Fig 4 shows that the water discharge pumped by the hydram 

pump is inversely proportional to the length of the pressure 

divider valve tube. The highest water discharge that can be 

pumped is 0.0477 lt/s when a tube length of 20 cm is used. 

While the lowest water discharge pumped was 0.0398 lt/s 

occurred when using a tube length of 50 cm. This happens 

because the addition of tube length at the pressure divider 

valve will actually reduce the pressure at the pressure divider 

valve at the hydram pump, as a result the resulting discharge 

will decrease. 

Based on Fig 4, it shows the comparison of the discharge of 

water pumped by a hydram pump without the installation of 

a pressure divider valve and with the installation of a pressure 

divider valve. The water discharge pumped by the hydram 

pump without the installation of a pressure divider is 0.0387 

lt/s lower than the hydram pump with the installation of a 

pressure divider valve. This happens because the hydram 

pump without the installation of a pressure divider, the water 

being pumped does not flow continuously. Unlike the case 

with the installation of a pressure divider on the hydram 

pump. From observations of hydram pumps with the 

installation of a pressure divider, the vibrations due to water 

hammer disappear and the water being pumped flows 

continuously because of the tube in the pressure divider valve 

which can stabilize the water discharge so that at the same 

time the pumped water discharge is greater than the hydram 

pump without the installation of a divider valve pressure. 

 

CONCLUSIONS  

The results of the research it can be concluded that the use of 

a pressure divider valve has an effect on the water hammer 

effect. A hydram pump without a pressure divider valve will 

vibrate quite a bit. While the hydram pump with a pressure 

divider valve, the vibration of the hydram pump is reduced 

and the vibration of the vibration pressure divider valve 

disappears in the output pipe. The use of a pressure divider 

valve affects the discharge of water being pumped. At the 

hydram pump without a pressure divider valve, the water 

discharge pumped is only 0.0387 lt/s. However, with the 

installation of a pressure divider valve, the pumped water 

discharge increased, namely the highest, reaching 0.0447 lt/s. 
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