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Abstract  
One of the oldest methods of producing electrical energy is the use of latent energy in running 
water, which uses a water turbine to achieve this. It is one of the most important sources of 
renewable energy and has attracted the attention of many researchers in recent years. In this 
study, laboratory evaluation of hydraulic performance of a type of water microturbine to convert 
excess pressure in medium pressure water supply networks into electrical energy usable for 
sensors or equipment such as flow meters, pressure meters, leak detectors, etc., used to manage 
energy consumption and intelligent water supply networks is investigated. For this purpose, in 
three different scenarios, the effect of parameters such as flow rate, pressure and different angles 
of the guide vane on the microturbine performance and pressure drop was investigated. The 
results showed that the highest microturbine output power (59.01 watts) and pressure drop rate 
(9.71 meters H2O) were obtained when the inlet discharge was 42.61 m3/hr and the opening 
guide vane was 20 degrees. It also has the lowest output power (0.8 watts) and pressure drop 
rate (4.65 meters H2O) for a flow rate of 46 m3/hr without the guide vane. The coefficient of 
determination (R2) for the equations of microturbine output power and pressure drop was 
calculated to be 0.92 and 0.99, respectively. 

Keywords: Electric Energy, Water Supply Network, Excess Pressure, Hydraulic Performance, 
Hydro Microturbine. 
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������>��� ����

�1����/� ��3� ����c ��������� �� W���a���  ��� �� A<� 
e����80� ���� �3\� �� (Ma et al., 2018) . 
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Fig. 1. A) Designed microturbine 3D model, B) Prototype 
'=�)4A(
)��: O-� AF��%8� �	�� �-=� �� &-,B(�3$�� ��80� &-, 

�%8� ���� %���I ��� AB�� -H *�8I h.1 �� &� �� F��3���* -�)
��/�� �3��*%�* �� (Li et al., 2019) . 
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-.� (Amjadi, 2019).
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Fig. 2. Schematic of laboratory set up for various microturbine tests 
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Table 2. Scenarios and sub-scenarios defined for microturbine testing 

Sub-scenarioScenario descriptionScenario

With guide vane -opening angle: 20OMicroturbine performance testing under 
different flow rate

S1

With guide vaneDifferent angles of the outlet valve to the tank 
(butterfly valve)

S2 Without guide vane 
Opening angle: 35O

Different angles of the guide vane S3
Opening angle: 50O

Fig. 4. Relationship between the microturbine output 
power, flow rate and pressure drop 
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Fig. 5. Relationship between the microturbine output 
power and water flow pressure at the microturbine inlet 
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Fig. 6. Relationship between the flow rate and water 
flow pressure at the microturbine inlet 
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��5:�4� ��� %��I �I�  F��%8� �	�� 
1 �$ ��8�n�a4� �� ��/4� ��, 2/34� ���� � ��c 
Table 3. Microturbine output power and pressure drop due to different angles of discharge valve to tank 

Different angles of outlet valve to the tank- with guide vane 
45°40°30°15°0°

∆HPtQ∆HPtQ∆HPtQ∆HPtQ∆HPtQ
8.294240.29.5341.340.89.6338.141.79.514142.19.6941.742.5

Different angles of outlet valve to the tank- without guide vane 

45°40°30°15°0°
H∆PtQH∆PtQH∆PtQH∆PtQH∆PtQ

4.65 0.8 46 4.93 41.3 47.5 5.39 2.6 49.3 5.57 2.5 49.2 5.55 2.2 49.4 
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