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���$������������1$/��/� ���!&�".������(�����.���".2�3
������4�
MODELING OF WATER DISTRIBUTION SYSTEM OF 
SRINAKHARINWIROT UNIVERSITY ONGKHARAK

����
��� �����!	���
4����#������		��*� ��������		�����	� ������������	���	���	��	6

�������!
 /3!	���!9
�����������	�*�� ����
��� /�*��B9��;�����!%9������(!��;� (Water distribution

system) ��=>��(!��;�?3C�
��A�%9�<�(!�I  %(��3�
������(!��;��
;��
�&!�&C�/�9��>���
u

(��!�����	����!�3�%9��!����%���!�	��	���/3�=�����?#C?��!����3!��
��!� ?��!�	��
���;

��C���!���C!�%����9��*���&(!��(��(!��;�����!�C	���/��	�����!�&C�/�9D!���!/

%9C	�<����!����/	9B9�C	��!�������������(!�	!/�
� ��	(!/��!���u�����;���H����	�/!�

9���	!/�!	�(� ��=>���!��(!�	!/�
��!��!���9��%�(!��!���>	
�����/!� %9��!���'���;

�
�����9C���
�&C�/�9��>���	���C�!�*������!��>�(!��;�$<�	
�9����/!A 3,000 9�./. %(?#C���������

1,000 9�./. (�	
� �<�/��;���u3!�9���	!/�!	�(����/!A 2,000 9�./. �<>���H����/!A��>/!��	(!

�C��9� 50

*'�'*��: �����(!��;�, �!���u�����;�, *���&(!��(�

Abstract
 Srinakharinwirot University Ongkharak has both a water treatment plant and a water distribution 

system for supplying water to a number of buildings. But for the distribution system, important data had 

been absent for analysis in terms of engineering design or management. In this study, the water distribution

system was modeled by computer programming from � eld data. After the model was simulated, 

the results in terms of pressure showed that there was a substantial difference to the observed 

data. This is because of a large number of the leakage in the distribution system that made the 

recorded pressure lower than those of the simulation. This was also supported by survey data that 

the plant supplied the water of 3,000 m3/d, while only around 1,000 m3 were sent to the buildings 

in each day. It indicated that 2,000 m3/d were disappeared during the distribution, ie more than 

50% lost.

Keywords: Water distribution system, Water leakage, Pipe network
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��
"
 D!�?�/3!	���!9
�����������	�*�� 

(/�	) ����
���  /� *��B9��;�����! %9� 

�����(!��;� (water distribution system) ��=>�

�(!��;�?3C�
��A�%9�<�(!�I %(��3�
�����

�(!��;��
;��
�&!�&C�/�9��>���
u(��!�����

	����!�3�%9��!����%���!�	��	���/ �#(� 

%B���> �����(!��;�����!��> �/���A�  �<> ���

%����%3�(�	!9�	 #����(� &�!��(�%9����
�

&���(� &!��!�	����!�3����/!A�!��39&��

�; � � � � � ! ? � % ( 9 � � �C � �( � � /=> � � D ! � & � �

������9�> �� ��  &!��!�� �!/�'AD!� 

&���;�39
��!�B9���(!�/�����  &C�/�9�!�

	��	���/�39(!��;/��	!/���
u(��!�	!�%B� 

(planning) �!����%�� (design) �!��
��!� 

(management)  ��3�
������(!��;�?3C������� 

%9�/��'AD!�!/�	!/C���!�&��B�C?#C�
;�?�

�g��'�
� %9���!�  

 �!���9�� (simulation) ������/�!� 

�39%9��'AD!��;�D!�?�*���&(!��(� (pipe 

network) �C	�*��%��/��/��	���� EPANET 

��>�
��!&<;�*�� U.S.EPA ( Environmental 

Protection  Agency  %9���'u!?3C?#C?��!��!"!�A� 

(public domain) *���&(!��(��������C	� �(� 

&C�(� (node 3�=� pipe junction) �g¤/ 	!9�	

%9�$
���J��;� (storage tank) 3�=� �(��;�

( r e se r v o i r )  EPANET  �!/!�$���	A

�
�!�!��39&���;�?�%(9���C��(�%���
�

&��%(9�&C�(� �	!/���&�����
��;�?�%(9�

$
���J��;� %9��	!/�&C/&C�&���!���/���>�'�(!�I

?�*���&(!��(� [1]

 EPANET �
�$�����%��?3C��H����=>��/=�

?��!����!�	��
����>�	�
��!��39%9��	!/���>��

(fate) &�������(!��;�����!/��!�����?#C��=>�

#(	�?��!���
���'������#(��!����%���!�

��J�
	��(!� (sampling program design) 

�!���
�%�CC�%���!��39 (hydraulic model 

calibration) �!�	����!�3��9������C!� (chlorine 

residual) [2] ����!���;  EPANET �
�?#C�������!�

��3���'�"�!����!��
��!�%9���
���'��'AD!�

�;�&������ �#(� 	����!�3��!���9�>��%�9�&��

�����/=>����!����>/%39(��;�?3C���� �!���
�

��9�>��!�!��!����!�&���g¤/3�=����>/���	��g¤/   

�!����>/���/!A�9����?3C�
�����?��!��'� �!� 

��!�!���=>����	!/���!��(�%9���
���'��(�

    *��%��/ EPANET �
���C����#(	� 

	����!�3��	!/�(!�#=>�$=� (reliability analysis pro-

gram) [3]  �������!�	
����/!A�	!/�(!�#=>� 

$=� 3 �C!� �=� 1) �
��(	�&�����/!���>����?3C 

(fraction of delivered volume) 2) �
��(	�&�� 

�	!/C���!���>����?3C (fraction of delivered 

demand)  %9� 3) �
��(	�&���'AD!���>����?3C 

(fraction of delivered quality)  �!�	
����/!A�
;� 

3 �C!� $����/!?#C�
�
	��(!�&���!���9�� 

�����(!��;� [4] �
;��
�
	��(!���>�(!� (example 1) 

%9��
�
	��(!���>�
��C�� (example 3) �
���C%��� 

%B�D!�&�������(!��;��	C?�D!���> 1 %9� 2 

!/9��
�  B9��>��C�!��!����	A�C	�*��%��/

��; ��C/��!���'�	(! [3] *��%��/�!/!�$?3C���/!A 

�	!/�(!�#=>�$=�&������  %9��!/!�$��3��

&���&&���!�	
��	!/�(!�#=>�$=���C

��1�.������,#!��	������
 1) ��=>���C!�G!�&C�/�9&�������(!��;� 

����! ?� /�	 ����
���

 2) ��=>�	����!�3��
�!�!��39&������ 

�(!��;�����!�C	�*��%��/��/��	����

 3) ��=>�?#C��H���A��<��!?��!��������

��>������C!�	��	���/*�"!%9���>�%	�9C�/
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;����� 1  �����(!��;� �������C	��(����	� 12 �(�� [4]

;����� 2  �����(!��;� �������C	� �(����	� 117 �(�� �(!��;� 97 �'� (node)  �g¤/ 2 #'� (2 sources)  

$
�������	� 3 $
� [4]
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!.���,������%�"$
�
�	������
 �!�	��
�����J�&C�/�9&�������(!��;�

����! (water distribution system)  *�����

�A�	��	���/�!���%9�*���!3!���>���
� 

�A�) D!�?�/3!	���!9
�����������	�*�� 

(/�	) ����
��� ��=>���/!��C!�%����9��&�� 

*���&(!��(� (pipe network) �C	���/��	����  

&��D!�	�#!	��	���/*�"!  �A�	��	���/�!���

 �!���$�

 1) *��%��/��/��	���������p��
�

�!� Window XP Professional

 2) %����9���'���$��!��� (Hydro-

static Model) *��?#C%����9���A��!��� EPA-

NET

 3 ) % B � ��>  � % 3 �( � /� �  � �� �; � & � �

/3!	���!9
�����������	�*�� ����
��� 

 4)   %B���>�(��(��;�����!&�� /3!	���!9
�

����������	�*�� ����
��� 

 5) ��/��	�����'��93�(	����/!AB9 

Intel Pentium 4 2.4 GHz 

 6) Pressure gauge ��C�/3
	��
;�

���	� 2 #'�

 ,�5��������')��

 1)   ��J�&C�/�9��=>�?#C?��!���C!�%����9��

   - %B���>
;�&��*������!%9�����

�(!��;�

   - &C�/�9&������*���&(!��(� �#(�

�	!/�!	�(� &�!��(� #����(� �%3�(�

%9�&�!�&��	!9�	 ��H�C�

    -  &C�/�9�$���!�?#C�;�

 2) �!��
����%��&C�/�9 (format) ��=>�

�f���&C!*��%��/ EPANET2

 3) ��9�� (simulation) �����(!��;��C	� 

EPANET2

 4) �����������B9&���!���9�� (simu-

lated results) �
��(!��>	
���C�!���!/ �<>���C%�(�(!

�
�!�!��39%9�%���
� (velocity and pressure) 

 5)  ���!���
�%�C�!���9������ (calibra-

tion) 

���	������
 �!���9��*���&(!��(��(!��;� &��/�	

����
��� �C	�*��%��/ EPANET ��>������ 

�C	�*3�� (node 3�=� junction) %9��(� (pipe) 

�/=>�*3����>  1 3/!�$<��(��;���� *3����>  2 

%��$
��;����  %9�*3����> 93 �=��'��(!��;���3�
� 

�A�	��	���/�!��� ��H�C�  �(	�*3����> 86 

%9� 87 ��H�*3����3�
�	
��(!%���
�?���!/ 

(Observed pressure) �C	����� 1 %9� 2 (Gauge 1 

and 2) !/9��
�

 �/=>�%����9����C!����J��<��f��&C�/�9

�=;�G!� �#(� &�!���C�B(!������9!� �	!/�!	 

�	!/&�'&���/�!����	A�!���u�����9
��!�

(head loss) �<>�?���>��;?#C�/�!�&�� Hazen-

William (H-W) %9�/��(!�
/������"�t (C) ��(!�
� 

200 ��3�
��(��9!�����(! &C�/�9�=;�G!���>  

���
u�����(!�3�<>��=� �	!/C���!��;� (water

demand) &���'��(!��;� ?� /�	 ����
��� �<>���C��'� 

�	C?�!�!���> 1 ��>��H�&C�/�9�	!/C���!��;�?�

	
���> 16 ���q!�/ �.�. 2550
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����)��� 1  �	!/C���!��;�?�	
���> 16 ���q!�/ �.�. 2550

0����0�!: ������#���=� -������3���5'���;�*������������7�%�

 
 Node Name 

Demand  
 (m3/hr)  
 13 �
���������� 1 0.46  
 14 �
���������� 2 0.21  
 15 �
���������� 3 0.42  
 19 �
���
�����	 0.07  
 20 �
���
�����	���!"��# 0.21  
 21 ��!
���� 0.63  
 25 
����$����% (Sub press) 0.42  
 28 
����&'���*� 1 0.15  
 33 
����&'���*� 2 0.21  
 37 %���$
+�	�
� 0.42  
 39 %���!�
�	%���+���
� 0.83  
 40 %���+���
����� 0.08  
 47 
���������,� 1.38  
 49 
����
/��,���� 0.04  
 54 ��:%�,;��%��	 0.42  
 56 �
%��< 0.29  
 57 
�����=���������,� 2.83  
 67 ��:>%�;��%��	 1.96  
 69 �
��<?���	 0.67  
 70 �
�����%��?���	 0.54  
 73 ��:��������%��	 0.71  
 77 �
�����%��       31.04  
 80 �
��������� B 1.67  
 82 �
��������� A 2.13  
 84 %�����!@�C 0.04  
 93 ��:,��,������%��	 0.33  
 95 >��,�;�,��,�����++F� 0.04  
 96 >��,�;�,��,�������G
!�� 0.13  
 97 >��,�;�,��,������� 0.17  
 98 %�����++F��#
� 0.02  
 99 ��H�I�: 0.17  
 103 >��,�;�,��,����
��%����� 0.17  
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 �!���9�� (simulation) ��C%�(���H�  2  ��A� 

�=� 1) �����/(/��!��
>	�</ %9� 2) ����/��!��
>	�</ 

?���A���> 1 �//'�?3C�/(/��!���u�����;�?������(!� 

%9�?#C�	!/C���!��;�!/!�!���> 1 �(	�?���A���> 

2 ��C�//'�?3C/��!��
>	��>*3�� 10, 16, 58 %9� 76 

��(!�
� 15, 15, 10 %9� 15 9�././#/. !/9��
�

 B9�!���9���!/!�$%�����C�C	���!e 

!�!� 3�=�D!�������9����>/�*3��%9��(���H�

����������39
���>*3����%����(!&��
	%��

���	��(!���
� (elevation) �	!/C���!��;� 

(demand) %9� �	!/�
� (pressure) ��H�C� 

�(	��(���?3C&C�/�9�	� �	!/�!	 (length)  

��C�B(!������9!� (diameter)  �	!/&�'&�� (rough-

ness)  �	!/��J	 (velocity) %9� �
�!�!��39 (¢ ow 

rate) *��%���
	��(!��(!�	!/�
���>��9����C

&��%(9�*3��?������(!��;�����!�	C?�D!�

��> 3

;����� 3  
	��(!��	!/�
� (pressure, m) ��>*3��(!�I ?������(!��;�����! /�	 ����
���

 �&##-����������2=�

 �C	��!��//'�?3C�����(!��;��/(/��!�

�
>	�</ %9C	��9������) �C	� EPANET ��	(! 

��> Gauge 1 /��	!/�
��(��&C!�����> ��>���/!A 

28.7 �/� (?����/�	!/���&���;�) 9�� 24 

#
>	*/� ?�&A���>�	!/�
���>�
��<� (observed) 

/��(!>��	(!�(!��9�� �=� ���(��> ���/!A 23.9 �/� 

�!� 0 $<� 5 �!¦��! �!��
;��<�9�9�/!��>���/!A 

10.7 �/� ��>�	9! 6 $<� 8 �!¦��! 39
��!��
;� 

�(!�	!/�
��<��(��I &�
�&<;������(��>  23.9  �/� 

��>�	9! 24 �!¦��! �
�%����!�9�������	C?�

D!���> 4 (�)

 ��3�
�D!���> 4(&) ��H���!e&���	!/ 

�
���> �	9!(!�I &��*3����>��
;� Gauge 2 

���
�����C	(! �(!�	!/�
���>��C�!� EPANET /����( 

2 ���
���H��(	�?3u( �=� ��>���/!A 28.2 �/� 

%9���> 21.8 �/� �(	��(!�	!/�
���>	
���C/����%�� 

(pattern) �9C!��
���>��9����C �=����>/��>���/!A 

20.8 �/� %9C	9�9�/!���(��> 4.8 �/� ��>�	9! 

8 $<� 9 �!¦��! �<��9
�&<;������(��>  20.1  �/�

�<�9�9�/!�����
;���>�	9! 18 �!¦��!/��	!/�
�

���/!A 6.1 �/� 
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;����� 4 ������������	!/�
��!��!���9�� (simulated) %9��!��
��<� (observed) *���//'�?3C 

�/(/��!���u�����;� (�) Gauge 1 %9� (&) Gauge 2 

0

5

10

15

20

25

30

35

0 5 10 15 20

Time (hr)

Pr
es

su
re

 (m
)

Simulated Pressure
Observed pressure

0

5

10

15

20

25

30

0 5 10 15 20

Time (hr)

Pr
es

su
re

 (m
)

Simulated pressure
Observed pressure

(�)

(&)

 �&##���������2=�

 �C	�?������(!��;�����!!/�D!��	!/

��H�����/��!���u�����;��!��!��
>	�</ ?��!�

��9����
; ���; �< ��//'� ?3C/��!��
> 	 ����&<; � ?�

�!���9�� B9��> ��C%����	C ?�D!���>  5 (�)

��> /� �( !�	!/�
��!��!�  ���	A�( ��&C ! �

����>���/!A 28.6 �/� ��>*3�� 86 (Gauge 1)

�(	��	!/�
���>*3�� 87 (Gauge 2) ��?3C�(!

>��	(! 20 �/� �=���>���/!A 17.9 �/�  

�<>�/�����(!� (pattern) &���!���9�>���(!�	!/�
�

?�9C ������
��(!��>	
���C�C	�/!�	
��	!/�
�

�
�D!���> 5(&) %9���>�(!�
�������'��=���!e

�
;������?�9C�
�/!��	(!��A���>�����/(/��!��
>	

�</��>�	9!���/!A 6 �!¦��!
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(�)

(&)

;����� 5  ������������	!/�
��!��!���9�� (simulated) %9��!��
��<� (observed) *���//'�?3C/�

�!���u�����;��!��!��
>	�<>/ (�) Gauge 1 %9� (&) Gauge 2 

0

5

10

15

20

25

30

35

0 5 10 15 20

Time (hr)

Pr
es

su
re

 (m
)

Simulated pressure
Observed pressure

0

5

10

15

20

25

30

0 5 10 15 20

Time (hr)

P
re

ss
ur

e 
(m

)

Simulated pressure
Observed pressure

��.����!0���	���
 �!�B9�!���9�������(!��;�����! ?� 

/�	 ����
��� ��	(! %����9����>��C!�&<;��!/!�$

?#C��H�%B���>%����%3�(� #��� �	!/�!	 

%9�&�!�&���(���C�� %9��!/!�$����?#C?��!�

	!�%B��!��
��!�?��!���
���'�%9����'��
��!

������C����C	�

 �(	�B9�!���9���C!��	!/�
��;�&�� 

���� ��	(! �(!��/��!���u�����;� (leakage) ��H� 

���	�/!�9���	!/�!	�(��
�%����(!&��

�	!/�
�&�� Gauge 1 %9� 2 ��>��	(!�/=>��//'�?3C/�

�;��
>	�����>*3�� 10, 16, 58 %9� 76 ��(!�
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