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Nederland,Colorado

® Current water infrastructure: Ductile
iron

® Proposed material: Steel
e Population: 1,336
® Located: Boulder county, Colorado

e Analysis: Main Piping of the city




EPANnet 2.2

Software used for analysis the water
infrastructure

EPANET is a software application used
throughout the world to model water
distribution systems. It was developed as a
tool for understanding the movement and
fate of drinking water constituents within
distribution systems, and can be used for
many different types of applications in
distribution systems analysis.

Based on Hardy cross and Bernoulli's
modified equation.



Steady state flow

Elevations

Number of junctions

Number of tanks

Gravity fed pumps

Assumptions



Methodology

® Transferred map to autocad and fitted to scale

e Then transferred to EPAnet

e Estimated base demand 65 GPM

® Changed infrastructure using Hazen Williams coefficient

® 17 junctions, 19 Pipes, 2 tanks and added minor losses using bends, exits and entrances



FITTING § COEFFICIENT
Globe valve, fully open

Angle valve, fully open

Swing check valve, fully open

Gate valve, fully open

Short-radius elbow

5-0017

Medium-radius elbow
0.011-0.015

Long-radius elbow
45 degree elbow

Closed return bend

Standard tee - flow through run

Standard tee - flow through branch

Square entrance

® Values used for calculations of head loss




Results

® Results as expected with closed tank

e Significant reduction of head loss using proposed material (steel)

® Inconsistencies: Open tank
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Ductile iron (Open tank 24 hour period)

B+ Time Series Plot - Unit Headloss for Selected Links
Unit Headloss for Selected Links
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Head loss (Ductile lron)

Link Results at 18:00 Hrs: Link Results at 0:00 Hrs:
VelocityUnit Headloss
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Ductile iron (open tank 18:00 hours)
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Steel pipe (head loss 24 hour period)

[ Time Series Plot - Unit Headloss for Selected Links

Unit Headloss for Selected Links
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Head loss comparison (Steel pipe)

Link Results at 0:00 Hrs: Link Results at 18:00
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\ Steel pipe (Open tank 18:00 hours)




Models/figures

Diameter
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\ Flow (Steel pipe open tank 18:00 hours)




\ Flow (Steel pipe closed tank 18:00 hours)




\ Flow (Ductile iron Open tank 18:00 hours )




Flow (Ductile iron closed tank 18:00 hours)
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Conclusions

® The result of the proposed material came out to be as expected

® Head loss was significantly lower for steel piping



Recommendations

e Further analysis of closing of tank two

e Economic feasibility of changing infrastructure to proposed material (steel)
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