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WELCOME

Participants are in a listen-only mode.

* To ask a question during the event, use the chat feature at the
bottom left of your screen. Technical questions will be answered by
ReadyTalk. Questions for our speakers can be asked at any time and
will be answered during the Q&A at the end of the session.

* Visit pumpsandsystems.com in the coming days to view the
answers to all of the questions asked during the Q&A session.

e Visit pumpsandsystems.com in the coming days to access the
recording of the webinar.
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Presenter: Jim Sweyte

Jim Swetye is Senior Technical Trainer with Grundfos Pumps 7 |
Corporation in Ohio

He holds a Bachelor of Arts from Hiram College, Ohio and a

Master of Science in Education/Curriculum Leadership from
Emporia State University, Kansas :

He has been in the industry for 37 years

Jim specializes in pumping systems for commercial HVAC,
residential hydronics, industrial and municipal applications. P

He is the former Vice President of Knowledge and Education
at the Hydraulic Institute, is a certified trainer for Pump
Systems Matter, and is a current co-chairman of the

Educational Marketing Executive Committee of Pump
Systems Matter
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Learning Objectives

By the end of this course you will be able to:

1. Read the pump curve — Know what information is there and how it is
formatted

2. Interpret the pump curve — Explain what the information means

3. Use the pump curve — Make decisions on choice of pump, motor
sizing, power consumption strategies, and others
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Traditional Curve Formats

Typical Vertical Inline Multistage Pump Curve
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A: Typical Single Stage Pump Curve
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B: Typical Single Stage Curve for
Multistage Turbine Pump
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C: Typical Vertical Inline Multistage Pump Curve
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Pump Performance Curve from Modern Software
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Use of ISO Lines
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The Elements of a Pump Curve 12
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Head - ft
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What if the actual head changes?

Head - ft
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Using the System Head Curve

[ System Gorve T
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What if someone closes a valve?
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What if actual head is lower than calculated?
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Reducing the impeller diameter

Head - ft
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Preferred Operating Region
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Using the Efficiency Curve
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ISO Efficiency Lines
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ISO Efficiency Lines
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Was it a good selection?
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The Power Curve

300 100
270 f—
15.60 In '\'\ —T
240 / \ 80
N
S~ Efficlency
210 ‘.\ 70
180 60 2
po "
' \ >
E 150 11zo0w \ 50 §
s i \ .
60 /, 20
30 10
0
600
450
o \\
= Power
%‘ 300
a
150
0
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 11000 12000 13,000 14000 15000

Flow - USgpm

be think innovate GRUNDFOS 9’\




The Power Curve - Continued
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Net Positive Suction Head - Required
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Single versus Variable Speed Performance Curves

Project name / location - Defaut Tag Number 1003
Consulting engineer : Service ~
Customer : PACO Mogel 141512 KP
Customer ref. / PO : Quantity b |
Quote number 1403359 Quoted By (Sales Office) : Grundfos Industrial Business - GPU
Date Iast saved - 07/15/2015 1:20 PM Quoted By (Sdes Engineer) : Jm Swetye
Operating Conditions Liquid
Flow, rateg - 9,000.0 USgpm Liquid type : Cold Water
Differential head / pressure, rated (requested) - 178.0Mt Addrional liquid description =
Differential head / pressure, rated (actual) “178An Soligs diameter, max :0.00In
Suction pressure, rated / max :0.00/000pslg Soligs concentration, by volume :0.00%
NPSH avalladle, rated : Ample Temperature, max 168.0002gF
Frequancy 60 Hz Fluid denshy, rated / max :1.000/1.000 SG

Viscosity, rated :1.00cP

Speed, rated 21,780 pm Vapor prassure, rated
Impelier diameter, rated 115601
Impelier diameter, maximum 21560
Impelier diameter, minimum 21200 n
Effclency 18737 % Maximum working pressure T117.1pslg
NPSH required / margin required 1371370001 Maxmum allowable working pressure  : 250.0 psig
ng (Imp. eye flow) / S (Imp. eye flow) * 48/ 153 Metric units Maximum allowable suction pressure 1133.0pslg
MCSF 13,179.6 USgpm Hydrostatic test pressure :375.0 pslg
Head, maxdimum, rated glameater 127061 Driver & Power Data
Head rise to snutof -5200% Motor sizing specitcation : Based on outy poit (raed
Flow, bast 2ff. point (BEP) -9,176.2 USgom " power) 'y pomnt {r=4
Flow ratio (rated / BEP) 19808 % Margh over specification -0.00 %
Diameter ratio (rated / max) :100.00 % Service factor 1.00
Head ratio (rated dia s max 0i3) ©9233% Power, hydraulc - 404 hp
Cg/Ch'Ca/Cn [ANSI/HI 9.6.7-2010) :1.00/1.00/1.00/1.00 |gased on cuty point (rated power) 463 hp
Selection status - Acceptadie Non-overioading (max power) 1463 hp
Namepiate mator rating 1500 hp ! 373 kW
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Head - ft

The variable speed curve
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The variable speed curve - continued

Head - ft
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Checklist for Reading the Pump Curve
v o

Item
1 Whatis the flow rate?
2  Whatis the head?
3  Whatis the impeller diameter?
4 Whatis the pump efficiency?
5 Whatis shutoff head?
6 Whatis runout flow?
7 Where does the specified duty point fall on the curve?
8 Will the pump perform within the Allowable Operating Region?
9 Will the pump perform within the Preferred Operating Region?
10 Whatis the load on the driver at the duty point?
11 Whatis the load on the driver at the maximum point on the curve?
12 Whatis the NPSHr?
13 Is there suficient NPSHa?
14 Isthere a better pump for the job?

This list cannot possibly cover all possible scenarios, but provides a good starting point.

GRUNDFOs ¢

be think innovate




shutofihead 1 € Elements of a Pump Curve Minimum
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Summary Slide of Learning Objectives:

You should now be able to:

1. Read the pump curve — Know what information is there and how it is
formatted

Interpret the pump curve — Explain what the information means

Use the pump curve — Make decisions on choice of pump, motor sizing,
power consumption strategies, and others
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Questions & Answers

Use the chat feature to submit questions
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Thank you!
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