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Title:
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Catalog Description:

Covers the operation and the maintenance of overhung centrifugal pumps and mechanical seals. Disassembly, inspection, checking
clearances and rebuilding these pumps to industry standards will be an integral part of this course.

Credit Hour(s):
2

Lecture Hour(s):
2

Requisites

Prerequisite and Corequisite
Departmental approval: Admissions to Millwrighting Technology apprenticeship program.

Outcomes
Course Outcome(s):
Explain how to operate and maintain centrifugal pumps and mechanical seals.

Objective(s):

Explain the construction and design of a centrifugal pump.

Use precision tools accurately.

Disassemble, inspect, rebuild and reassemble a centrifugal pump.
Set a mechanical seal.

Draw and define a pump curve.

aron -

Methods of Evaluation:
1. Quizzes

2. Tests

3. Class participation
4. Field exercises
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Course Content Outline:

1. Introduction to pumps
a. Operation and classifications
i. Positive & dynamic

ii. American National Standards Institute & American Petroleum Institute
iii. Pump safety
b. Pump components

i. Suction

ii. Casing

iii. Impeller

iv. Stuffing box
v. Discharge

vi. Bearings

vii. Shaft

viii. Gland

2. Precision tools

a. Recording measurements
i. Micrometers

ii. Calipers
iii. Dial indicators
iv. Depth gage
v. Telescoping gage
b. Calibration of precision tools
3. Sealing devices
a. Packing
i. Types
ii. Installation/removal
iii. Lantern rings
b. Mechanical seals
i. Classifications
ii. Installations
4. Pump performance
a. Frictional losses
i. Pipe
ii. Valves
iii. Strainers
iv. Elbows

b. Head
i. Static

ii. Frictional
iii. Pressure
iv. System

c. Pump curves
i. Distinguishing head from flow
ii. Recording & graphing
5. Pump disassembly & reassembly
a. Safety
i. Product being pumped

ii. Temperature
iii. Closing and blanking of lines

b. Disassembly
i. Separating back pullout case

ii. Removing impeller

iii. Seal chamber gland

iv. Power end (bearings & seals)
v. Press bearings off shaft

6. Inspections
a. Axial movement

b. Radial deflection
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c¢. Shaft run out

d. Stuffing box perpendicularity

e. Bearing and shaft measurements
f. Record all readings

7. Reassembly
a. Heat bearings

b. Assemble components

Religious Accommodation

Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other
required instructional policies:

Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor

with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen
(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/
ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under
Ohio's Testing Your Faith Act may contact the College’s Office of General Counsel and Legal Services by phone at 216.987.4856 or via
email at legal@tri-c.edu.

Other Required Instructional Policies:
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

Weekly Schedule

Topics
Week 1 Introduction to Pumps: Operation, Classifications & Safety
Week 2 Pump Components: Suction, Casing, Impeller, Shaft, Bearings
Week 3 Stuffing Box, Gland & Discharge Components
Week 4 Precision Tools: Micrometers, Calipers, Indicators
Week 5 Precision Tool Calibration & Measurement Recording

Week 6 Sealing Devices: Packing Types & Installation

Week 7 Mechanical Seals: Classifications & Installation

Week 8 Midterm Review

Week 9 Pump Performance: Frictional Losses

Week 10 Pump Head: Static, Frictional, Pressure & System Head
Week 11 Pump Curves: Head vs. Flow, Recording & Graphing

Week 12 Pump Disassembly Procedures & Safety

Week 13 Inspection Procedures: Axial Movement, Runout, Deflection
Week 14  Bearing & Shaft Measurements; Recording Readings

Week 15  Reassembly Procedures: Heating Bearings & Component Assembly
Week 16  Final Review & Course Wrap#Up

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings
Instructor-provided materials

Resources for the Instructor

Carpenters International Training Fund. UBC/ Flowserve Pump & Repair Technician Level 1. Las Vegas, NV: Carpenters International
Training Fund, https://www.carpenters.org/itc/

L. S. Starrett Company. Tools & Rules for Precision Measuring. L. S. Starrett Company, https://www.starrett.com/
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Centrifugal Pump Design. Centrifugal Pump Design. Centrifugal Pumps Inc., 2007.

Gould Pumps. Introduction to Pump Curves. Berea, OH: Gould Pumps,

Jacques Chaurette p.eng. Centrifugal Pump Systems. Quebec Canda Fluid Design Pub, 2005.

Additional Resources for the Instructor

1. www.scribd.com/doc/57132560/Centrifugal-Pump-Systems
2. fliiby.com/file/825468/wph735jli8.html

3. www.absoft.info/docs/hvac-pump-handbook-scribd

4. pdftop.net/cameron+hydraulic+data-pdf/
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