Turbine Technologies, Ltd.
Announces New Educational Curricula Offering

CHETEK, WI- November 1, 2003

Turbine Technologies, Ltd. (TTL) today announced the forthcoming introduction of a
comprehensive series of Educational Curricula in support of the current line of Turbine
Technologies Products (see table of contents, Page 2 of this release).

“In our continued commitment to engineering education and in response to the needs of
our customers, Turbine Technologies is pleased to announce a new line of lab manuals
and educational aids to further support the teaching and research opportunities afforded
by our industry leading thermodynamic and turbomachinery lab equipment,” said Mike
Kutrieb, TTL VP. “Our products are specifically designed and engineered for student
education from the onset. By introducing lab material and other teaching aids designed
expressly for the Turbine Technologies PumpLab™, RankineCycler™, and MiniLab™,
educators as well as students can realize the maximum benefit from our products. The
scope of the materials presented may even offer some alternative uses beyond the
traditional scope of fluids or thermodynamics instruction, thereby providing an additional
return on investment that may not have even been foreseen.”

Slated for a January 2004 release, the PumpLab™ Manual will provide a comprehensive
introduction to centrifugal pump theory, design and practical use. In addition, problem
sets are provided to further the student’s understanding of classroom material by
applying what they learned in the laboratory setting.

Following the PumpLab™, Turbine Technologies will release additional manuals for its
other educational products at approximately four-month intervals.

Turbine Technologies is a U.S. manufacturer of turnkey laboratory equipment. With
over 100 operators in 5 continents, Turbine Technologies has established itself as the
premier manufacturer of quality laboratory equipment for thermodynamic and
turbomachinery education.  Current products feature the PumpLab™ centrifugal
pumping laboratory, the RankineCycler™ portable steam turbine power plant, and the
MiniLab™ gas turbine engine test cell.

Additional information can be viewed at www.turbinetechnologies.com

Turbine Technologies Ltd.
410 Phillips Street
Chetek, WI 54728

USA

Phone: 715 924 4876
Fax: 715 924 2436
info@turbinetechnologies.com



Contents

Foreward

Freface

Chapter 1 - Basic Concepts

1.21

122

1.23

Euler Tirbotmachine Equation .. . . .. 0 0 00000 oL
Dlepigrh: Cohideratiod: - H50 Ay i s s asanin sy S1a

L
1
1.2 Theotyand DESEN . . - o o oot e e e e e e e e e 3
4

LA i rachion At PRt branem. . oo o o e e e e e e ke 15

131
1az2
133
134
135

Petbotmance Characterisbies . . .. . . .. . 0 o000 0 000000 AT
The Afnfy Lawsand Sealing .. . . .. .. .00 v i v v, 18
Pmnpi.q.;Svaen’n .................................. 21
P.z.:l“otldE':mplcu................................"_"3

1.4 Hisbory and B:l.'bhclg;nph\ .................................. an

141
142

Chapter 2 - PumpLab Operation 31

21 Safely

??Gencr.:l]:lmmphm.ﬂnl
'_-’.E-Ur.:g\e.:ndﬂperﬂ.hm&!-

Chaptar 3 - PumpLab Experiments 45
AL TRt T o L5 e et e e A S S b R EL}
E.EThEETpenmm'lz [T

231
332
333
3.34
335
238
3a7
338
2349
2.3.10

E:xperiment 1 E.::m: Flmd Flcrvru .......................... 19
Experiment 2 - Pump Charackedisbes .. . . ... ... .. ... ... ..... A&7
Experitment 2 - Affinity Law .-'Lpp]ic.:.ﬁ.nm ...................... k]
E:xpetiment 4 - Pipe Flows . . . . . S e R R e e R DT
Experiment 5 - S‘.Eh:mchlrﬂcbcirhm R e st RS e PR s ol L
Expetitment 8- Cavdbabion . . . .. . . .. .. .. L 29
E:petiment 7 - Impeller Design . Lt bt bt b A 1
Expetiment 8 - Degraded Pump G]:ar.:cbm.ﬁhm .................. 1084
E'fpmi:g Pur.np Avtbomation - E‘h-:rg_\ I‘.I.:mge:menh AEEEEEE R A3
E:xpetiment 10 - Experimental Calibration and hleasurement . . . .. . . .. . 121

34 Suggestions for Furkher Stady . .. . . ... i AEETREEEE ey 109



Chapter 4 - Exercises

Answers to Exercises

Appendix A - Fluid Properties and Physical Constants
Appendixz B - Unit Conwersion Factors

Appendix C - Experimental Guidelines

Appendix D - Pumplab Technical Reference Data
Appendix E - Sample Pump Data

Appendix F - Service and Warranty Information

Glosszary

CONTENTS

131

137

153

157

158

165

187

201



