
TABLE OF CONTENTS 

LECTURES 

TESTING AND STARTUP EXPERIENCES WITH ROTATING EQUIPMENT 
AT NATION'S FIRST COMMERCIAL SCALE COAL GASIFICATION PLANT . . . . . . . . . . . . . . . . . . . . . . . 1 
S. Paul Mohan, Senior Compressor Performance Engineer, Transcontinental Gas Pipe Line Corporation, 
Houston, Texas 

ON THE MANUFACTURE OF IMPELLERS FOR TURBOCOMPRESSORS. . . . . . . . . . . . . . . . . . . . . . . . . 9 
Klaus Boddenberg, Manager of Quality and Materials, Mannesmann-Demag, Duisburg, West Germany 

OIL SEAL DYNAMICS: CONSIDERATIONS FOR ANALYSIS OF CENTRIFUGAL COMPRESSORS. . . 25 
R. Gordon Kirk, Associate Professor, Mechanical Engineering Department, Virginia Polytechnic Institute and 
State University, Blacksburg, Virginia 

EFFECTS OF HIGH PRESSURE OIL SEALS ON THE ROTORDYNAMIC 
RESPONSE OF CENTRIFUGAL COMPRESSORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
T homas ] . Cerwinske, Maintenance and Engineering Superintendent, W. Ed Nelson, Manager of Mainte­
nance, Amoco Oil Company, Texas City, Texas, and Dana]. Salamone, President, Salamone Turbo Engineer­
ing, Incorporated, Houston, Texas 

BALANCING OF INTEGRAL GEAR-DRIVEN CENTRIFUGAL COMPRESSORS. . . . . . . . . . . . . . . . . . . . 53 
Hatto Schneider, Manager, Technical Sales, Schenck Trebel Corporation, Darmstadt, West Germany 

VIBRATION ANALYSIS OF VERTICAL PUMPS .................................................. 6 1  
Donald R. Smith, Senior Project Leader, Engineering Dynamics, Incorporated, San Antonio, Texas, and Glenn 
M. Woodward, Senior Rotating Equipment Specialist, Tenneco Oil Company, Chalmette, Louisiana 

IMPROVING CRITICAL SPEED CALCULATIONS USING FLEXIBLE 
BEARING SUPPORT FRF COMPLIANCE DATA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
john C. Nicholas, Head, Rotordynamics Group, john K. W halen, Analytical Engineer, Rotordynamics, and 
Sean D. Franklin, Analytical Engineer, Stress Analysis, Turbodyne Division, Dresser Industries, Incor­
porated, Wellsville, New York 

DYNAMIC ANALYSIS OF AN 8000 HP STEAM TURBINE OPERATING 
NEAR ITS SECOND CRITICAL SPEED . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 
Bill Majovsky, Senior Mechanical Advisor, Plant Engineering, Petrosar Limited, Sarnia, Ontario, Canada, 
and Dana]. Salamone, President, Salamone Turbo Engineering, Incorporated, Houston, Texas 

RETROFITTING A TOPPING TURBINE FOR PERFORMANCE 
AND MECHANICAL IMPROVEMENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93 

Vincent S. Wagner, Jr., Manager, Product Support Services, Transamerica Delaval, Incorporated, Trenton, 
New jersey 

RETROFIT INSTALLATION OF A BOILER FEED PUMP HYDRAULIC COUPLING ... . ............ 101 

Merwin W.]ones, Systems Engineer, Scott R. Taylor, Engineer, Generating Engineering Department, Potomac 
Electric Power Company, Washington, D.C., and Bernard S. Herbage, President and Technical Director, 
Centritech Corporation, Houston, Texas 

DEVELOPMENT AND IMPLEMENTATION OF AN EXPERT SYSTEM 
TO DIAGNOSE MOTOR VIBRATION PROBLEMS ........................ . ................. . .... 111 

]ames E. Corley, Senior Engineering Specialist, and Gary D. Darby, EDP Capacity Planner, ARAMCO, 
Dhahran, Saudi Arabia 

THE OPERATOR'S CRITICAL NEED FOR QUALITY IN TURBOMACHINERY ..................... 119 

Richard M. (Dick) Dubner, Chief Mechanical Systems Engineer, Chevron Corporation, San Ramon, 
California 

SPECIAL PAPER 

DETECTION OF ROTOR CRACKS ....................................................... . .... 127 

Donald E. Bently, Chief Executive Officer and President, and Agnes Muszynska, Senior Research Scientist, 
Bently Rotor Dynamics Research Corporation, Minden, Nevada 

TUTORIAL SESSIONS 

PIPING DESIGN AND INSTALLATION PROBLEMS ........................................ . ... 141 
Demos Tsairides, Principal Mechanical Engineer, Fluor Engineers, Incorporated, Sugarland, Texas 



BASIC VIBRATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 143 

Charles Jackson, Turbomachinery Consultant, CJAC Charles Jackson, P.E ., Texas City, Texas 

SHOP BALANCING OF TURBOMACHINERY ROTORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145 

John R. East, Mechanical Equipment Technologist, and E. Bruce Williams, Staff Mechanical Engineer, 
Chevron, U.S A., Incorporated, Pascagoula, Mississippi 

DESIGN AUDITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 

J. C. (Buddy) Wachel, President, Engineering Dynamics, Incorporated, San Antonio, Texas 

PANEL SESSION 

ORIGIN AND APPLICABILITY OF API STANDARDS . .. . .. . . . . . . .. . , ............................ 169 

DISCUSSION L EADERS ..... , .................................................................... 173 

SPECIAL EVENTS SPEAKERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  193 

TURBOMACHINERY SYMPOSIUM ADVISORY COMMITTEE ........................................ 195 

EXHIBITORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201 

TURBOMACHINERY LABORATORIES STAFF . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . ... . . . . . . . . . .  215 

TURBOMACHINERY LABORATORIES . .. . . . . . . . . . . . . . . . . . . .  , ................... ................... 219 


