
CE 3372 WATER SYSTEMS DESIGN
LESSON 10: PUMPS IN EPANET FALL 2020



OVERVIEW

• EPANET	NETWORK	SIMULATION	(WITHOUT	PUMP)	

• APPLICATION	OF	MODELING	PROTOCOL	

• EPANET	PUMP	SIMULATION	

• APPLICATION	OF	MODELING	PROTOCOL	

• EPANET	NETWORK	SIMULATION	(WITH	PUMP)	

• APPLICATION	OF	MODELING	PROTOCOL



PROBLEM	STATEMENT



MODELING	PROTOCOL

• SKETCH	A	LAYOUT	ON	PAPER	

• IDENTIFY	PIPE	DIAMETERS;	LENGTH;	ROUGHNESS	VALUES	

• IDENTIFY	NODE	ELEVATIONS;	DEMANDS	

• SUPPLY	RESERVOIR	(OR	TANK);	IDENTIFY	RESERVOIR	POOL	ELEVATION	

• IDENTIFY	PUMPS;	PUMP	CURVE	IN	PROBLEM	UNITS



SKETCH	A	LAYOUT

• SKETCH	A	LAYOUT	ON	PAPER



PIPES

Adjust 
roughness 
values to 
match these. 

Start at 0.26, 
use D-W head 
loss model

• IDENTIFY	PIPE	DIAMETERS;	LENGTH;	ROUGHNESS	VALUES



NODES

• IDENTIFY	NODE	ELEVATIONS;	DEMANDS



TANK

Z=180 ft

Z=315 ft

Z=300 ft

L2=120 ft

L1=180 ft
Elevation

Diameter

Node 2 Pipe 8:  L1 + L2 = 300 ft

Min Level is  
this distance

Max Level is  
this distance

• SUPPLY	RESERVOIR	(OR	TANK);	IDENTIFY	RESERVOIR	POOL	ELEVATION	

• MAY	NEED	  
ASSUMPTIONS	

• TANK	DIMENSIONS 
SHOULD	BE	SENSIBLE	

• PIPE	LENGTH	IS	GIVEN



PUMPS

• IDENTIFY	PUMPS;	PUMP	CURVE	IN	PROBLEM	UNITS	

• NONE	THIS	PROBLEM!



CONSTRUCT MODEL – RUN SIMULATION



RUNS TO MATCH FRICTION FACTORS



FULL STATUS REPORT (1 OF 3)



FULL STATUS REPORT (2 OF 3)



FULL STATUS REPORT (3 OF 3)



ASSESS RESULTS

• PROBLEM IS GIVEN IN GPM, SO CHANGING TO CFS IS UNNECESSARY 
COMPLICATION 

• VELOCITY IN THE PIPE FROM THE TANK IS 15 FT/SEC – HIGHER THAN 
TYPICALLY DESIRED; CONSIDER LARGER PIPE OR FLOW CONTROL VALVE



PUMPS	IN	EPA-NET

• PUMPS	ARE	MODELED	AS	LINKS	BETWEEN	TWO	NODES	THAT	HAVE	
PUMPING	CURVE	PROPERTIES.	

• EACH	NODE	MUST	HAVE	APPROPRIATE	ELEVATIONS.	

• A	PUMP	IS	ADDED	AS	A	LINK,	THEN	THE	PUMP	CURVE	IS	SPECIFIED	FOR	THAT	
PUMP.		

• THE	PROGRAM	WILL	OPERATE	THE	PUMP	OUT-OF-RANGE	BUT	ISSUE	
WARNINGS	TO	GUIDE	THE	ANALYST	TO	ERRORS.



EXAMPLE	4
• EXAMPLE	4	–	LIFTING	WITH	A	PUMP



EXAMPLE	4

• EXAMPLE	4	–	LIFTING	WITH	A	PUMP



EXAMPLE	4

• EXAMPLE	4	–	LIFTING	WITH	A	PUMP



MODELING	PROTOCOL

• SKETCH	A	LAYOUT	ON	PAPER	

• IDENTIFY	PIPE	DIAMETERS;	LENGTH;	ROUGHNESS	VALUES	

• IDENTIFY	NODE	ELEVATIONS;	DEMANDS	

• SUPPLY	RESERVOIR	(OR	TANK);	IDENTIFY	RESERVOIR	POOL	ELEVATION	

• IDENTIFY	PUMPS;	PUMP	CURVE	IN	PROBLEM	UNITS



MODELING	PROTOCOL
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Z = 3m

Z = 10m

L 
1=

4m
 

D
1=

10
0m

m

L 2
 = 10

0m
 

D 2
 = 10

0m
m

Pump

• SKETCH	A	LAYOUT	ON	PAPER



MODELING	PROTOCOL

L 1=4m 
D1=100mm 
ks~ 0.85

L2 = 100m 
D2 = 100mm 
ks~0.85

• IDENTIFY	PIPE	DIAMETERS;	LENGTH;	ROUGHNESS	VALUES



MODELING	PROTOCOL

• IDENTIFY	NODE	ELEVATIONS;	DEMANDS	

• NODE	1	=	3M	

• NODE	2	=	3M	

• NO	DEMANDS	AT	NODES	(NEEDED	FOR	CONNECTION	TO	PUMP)



MODELING	PROTOCOL

• SUPPLY	RESERVOIR	(OR	TANK);	IDENTIFY	RESERVOIR	POOL	ELEVATION	

• LOWER	RESERVOIR	POOL	ELEV.	=	0M	

• UPPER	RESERVOIR	POOL	ELEV.	=	10M



MODELING	PROTOCOL

• IDENTIFY	PUMPS;	PUMP	CURVE	IN	PROBLEM	UNITS	

• ONE	PUMP	–	CONNECTS	FROM	NODE	1	TO	NODE	2



EXAMPLE	4

• BUILD	AND	RUN	MODEL



NETWORK	SIMULATION
AN EXAMPLE – WITH A PUMP



PROBLEM	STATEMENT

• 	STARTING	WITH	THE	SAME	SYSTEM	AS	IN	THE	FIRST	EXAMPLE	ADD	A	
PUMP	AND	ITS	SUPPLY	TO	THE	SYSTEM



MODELING	PROTOCOL

• SKETCH	A	LAYOUT	ON	PAPER	

• IDENTIFY	PIPE	DIAMETERS;	LENGTH;	ROUGHNESS	VALUES	

• IDENTIFY	NODE	ELEVATIONS;	DEMANDS	

• SUPPLY	RESERVOIR	(OR	TANK);	IDENTIFY	RESERVOIR	POOL	ELEVATION	

• IDENTIFY	PUMPS;	PUMP	CURVE	IN	PROBLEM	UNITS



SKETCH	A	LAYOUT

• SKETCH	A	LAYOUT	ON	PAPER



PIPES

• IDENTIFY	PIPE	DIAMETERS;	LENGTH;	ROUGHNESS	VALUES	

• ADD	TO	PREVIOUS	SYSTEM	TO	BUILD	MODEL



NODES

• IDENTIFY	NODE	ELEVATIONS;	DEMANDS	

• ADD	TO	PRIOR	SYSTEM	TO	BUILD	MODEL



PUMPS

• IDENTIFY	PUMPS;	PUMP	CURVE	IN	PROBLEM	UNITS	

• ADD	TO	PRIOR	SYSTEM	TO	BUILD	MODEL



CONSTRUCT MODEL – RUN SIMULATION



STATUS REPORT



NEXT TIME

• STORAGE CONSIDERATIONS 
• TANKS VS. RESERVOIRS 

• FLOW EQUALIZATION


