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Abstract  
Hydraulic analysis methods of water distribution networks are divided into two types of 
demand driven simulation method (DDSM) and pressure driven simulation method (PDSM). In 
the DDSM analysis, it is assumed that nodal discharge is independent from nodal pressure and 
available discharge is always equal to demanded flow at consumption nodes. In PDSM analysis 
which results in much more realistic outputs than DDSM method, the assumption of nodal 
discharge independency from nodal pressure is rejected. In the recently proposed pressure-
dependent relations, nodal discharge has been divided into two sections of volumetric and 
pressure-dependent discharges. In these relations, the exact contribution of volumetric and 
pressure-dependent discharges is not known and a portion of 50% has been considered for each 
of them. In the present study, by implementing field measurements, the portions of volumetric 
and pressure-dependent drinking water consumptions have been determined and the pressure-
discharge relationship has been modified. Then, impact of the modification applied on pressure-
discharge relationship on the output of PDSM model has been investigated. According to the 
obtained results, the considered portions for volumetric and pressure-dependent consumptions 
(50%) in previous pressure-discharge relations are inconsistent with reality. Using the modified 
pressure-discharge relation leads to increase in tank outlet discharge in the hydraulic model. 
Volumetric and pressure-dependent consumptions in cities like Oshnaviyeh can be considered 
approximately 13 and 87% of total drinking water consumption, respectively. 
 
Keywords: Volumetric Consumptions, Pressure-Dependent Consumptions, Pressure-Discharge 

Relationship, Pressure Driven Simulation Method. 
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Fig. 1. Structure of sample network (Tabesh, 1998) 
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Table 1. Water consumption in three bimonthly time periods 

Residential 
 unit 

Time  
period 

Water 
consumption Dishwashing Washing 

machine Toilet Bathroom 

Building 1 

2017-10-23 to 2017-12-21  
m3 6.36 1.52 4.11 14.24 

(%) 23.27 5.56 1.044 52.10 

2017-12-22 to 2018-02-19 
m3 5.22 1.37 3.59 13.62 

(%) 17.50 4.59 1.03 45.66 

2018-02-20 to 2018-04-19 
m3 6.12 0.64 5.32 13.71 

(%) 21.91 2.29 1.05 49.09 

Building 2 

2017-10-23 to 2017-12-21  
m3 8.47 1.78 3.90 18.68 

(%) 22.81 4.79 1.50 50.31 

2017-12-22 to 2018-02-19 
m3 6.26 2.10 4.38 14.71 

(%) 17.66 5.93 1.36 41.51 

2018-02-20 to 2018-04-19 m3 8.92 1.31 3.10 15.16 
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Portion of volumetric 
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- 0.47 0.63 27.33 
15.39 84.61 

- 1.72 2.31 100 
- 5.40 0.63 29.83 

12.72 87.28 
- 18.10 2.11 100 
- 1.51 0.63 27.93 

14.07 85.93 
- 5.41 2.26 100 

Building 2 

- 3.46 0.84 37.13 
12.31 87.69 

- 9.32 2.26 100 
- 7.15 0.84 35.44 

14.48 85.52 
- 20.17 2.37 100 
- 5.61 0.84 34.94 10.59 89.41 
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 E+� �� ����PDSM[
	-� � �	(� 0�*�� �
  v#�y#�  ���  ��m  ��

0�@ p �m �
� �+� 0�@ � ��G�   0��@ + 0�#��  ����8�  ��� ��H� �  ��� 
&.�R � 0�@ �
 �	(� ��*
 �	(� ��#� ) �	����   ���� �-!) (�-�

�	(� �4�� �� �9#  	�z   �	��� ��#� �	
�9 � �-!%. 7W� ���@ ���
 O��� ���� �#�.  

  5+��9 K�Q�       ��'	R �� ����G� � ��9+�$ ���� &�) ����� �
�	(� �4�� � 0�	F-�z  ���Shirzad et al., 2013    .���	
 >
���

 ��� �
 �A2�         �� �	��� ��#�� ���W� &.��R � �-�(�� �	�(� �#�9+
0�@ � ���� �	��    0�	!�� 0��@ �9�  ���    ��	�!  �� �	�(� ���*M!� .
0�@    ��4�� � 0�	F-�� �'	R �� 	�Shirzad et al., 2013    ��� ���%�

 �4�� � 0�	F-�Wagner et al., 1988    �� ��A2 ��) ���	
 >�	)
����	y ��9+�$ ��0�@ �
 � � �� 	� 2�9+ �A�� �(� �#�  � >��� �	
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 ��"P4 3  [
	-� �%
	W�&�A8  DDSM + PDSM �	(� 7�+� � 0�	F-� 	� z ]A-G� ���  
Table 2. Comparison of DDSM and PDSM analysis results considering different pressure-discharge relations 

Node 
����� 

)m3/s(  

DDSM analysis  

PDSM analysis 
using the 

Wagner et al., 
1988 relation 

PDSM analysis using the 
Shirzad et al., 2013 

relation 

PDSM analysis using the 
pressure-discharge 

relation modified in this 
paper 

�� 
)m(  

����� 
)m3/s(  

�� 
)m(  

����� 
)m3/s(  

�� 
)m(  

����� 
)m3/s(  

������� 
)L/s(  

�� 
)m(  

����� 
)m3/s(  

������� 
)L/s(  

1 
(Reservoir) 0.2081 - 0.2081 - 0.1718 - 0.1993 - - 0.2152 - 

2, 4 0.0208 z  83.19 0.0208 z  88.21 -0.0208 84.46 -0.0280 -7.2 82.06 -0.0329 -12.1 

3, 7 0.0208 z  57.14 0.0208 z  71.38 -0.0208 64.17 -0.0257 -4.9 59.99 -0.0284 -7.6 

5  0.0208 z  56.82 0.0208 z  72.01 -0.0208 65.37 -0.0259 -5.1 61.49 -0.0288 -8 

6, 8 0.0208 z  -20.25 0.0208 z  36.73 -0.0208 31.37 -0.0210 -0.2 29.15 -0.0205 - 

9 0.0625 z  -177.46 0.0625 z  5.28 -0.0262 4.61 -0.0240 - 4.27 -0.0231 - 
Excessive 

water usage 
(water loss)

 z  z zero  z  z - - -29.7 - - -47.4 
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