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INTRODUCTION

The Ray W. Herrick Laboratories developed as a cooperative enterprise
between Purdue University and primarily American industry, and to a lesser extent
the federal government. It grew out of the need of the air conditioning and
refrigeration industry for university contact: first, to educate industry-oriented
engineers with advanced degrees for their research and development laboratories, and
second, to utilize the pool of talent that is available at a university of the professional
stature of Purdue for research on industry-related questions.

Gifts from industry and grants from the government joined the investment of
Purdue University in establishing the facility as part of the School of Mechanical
Engineering. The faculty and the academic program provided the students with the
proper education. Industry provided research projects of relevance. This cooperative
venture nurtured the growth of the Laboratories to a community of approximately 90
people of faculty, staff, and students.

The Laboratories now provide an atmosphere of cooperation within the
University itself. Faculty and students from all Schools of Engineering and the
Sciences are willing to participate in research programs, if called upon. There are
active research programs funded by a wide spectrum of industries: for example, the
tire industry and the watch industry, in addition to programs funded by government
agencies. However, a large portion of the research effort is concerned with
compressors, which justifies and necessitates this special report on the compressor
research activities to date.

This report attempts to summarize the research effort in compressors so far,
give a listing of the many theses that were generated in this area, and provide
information on the faculty who are most active in this area. For the prospective
graduate student who would like to work in this challenging applied research area,
this report outlines questions of application, support, etc. For the prospective
industrial research sponsor, this report outlines the steps needed to get a research
program started in this area.

Finally, this report outlines the activities of the Ray W. Herrick Laboratories in
Compressor Research Conferences and Compressor Analysis and Design
Workshops. This effort is considered to be important, both from the viewpoint of an
international information exchange in this area, and from the viewpoint of the
continuing education mission of Purdue University.
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SUMMARY OF COMPRESSOR RELATED RESEARCH THESES

The compressor research activity of the Ray W. Herrick Laboratories is summarized in the theses
generated by its graduate students. The complete listing is given by the author, degree, title, and major
professor.

In general, copies of theses may be obtained from several sources, such as ProQuest
(http://www.proguest.com/products_pg/descriptions/pgdt.shtml). (However, some of the recent
theses may still be confidential and will not be available until declassified. Another source would be
the Interlibrary Loan Office, Purdue University Libraries, West Lafayette, Indiana, 47907. Their
website is: https://www.lib.purdue.edu/access/ill/td/.

Early research focused on experimental procedures. For instance, the first strain gage

measurements on a vibrating reed valve in an operating refrigerating compressor were conducted here.
Since the early sixties, research has expanded into the area of mathematical simulation of total
compressors, predicting valve reed vibrations and stresses, gas oscillations, acoustic radiation, etc.
The advent of high speed compressors has made dynamic considerations mandatory, and research is
therefore quite challenging to students in this area. Research has been done on air as well as
refrigerating compressors. In general, the research can be thought of as serving three goals: Noise and
Vibration Control, Thermodynamic Performance Improvement, and Increased Reliability.

The Ray W. Herrick Laboratories are internationally recognized as a research center in the
COmpressor area.
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10.

11

12

13

Name

. R. G. McCullum

. R. J. Wensley

. S. Vigander

. R. W. Cassady

. C.Y. Tsui

. R. T. Driftmyer

. 0. J. Wilbers

. R. L. Lowery

. P. R. Ukrainetz

R. Gluck

. J. R. Dedelow

M. G. Pottinger

. V. J. Riley

LISTING OF COMPRESSOR RELATED THESES

Degree
MSME
8/58
MSME
8/58

MSME
6/59

MSME
6/59

MSME
8/59

MSME
6/60

MSME
1/61

Ph.D.
6/61

Ph.D.
1/63

Ph.D.
1/63
MSME
1/63

MSME
1/63

MSME

Thesis Title

High Temperature Viscosity Measurements of
Fluorinated Hydrocarbon Compounds in the
Vapor Phase

Apparatus for the Determination of the
Viscosity of Refrigerants in the Liquid Phase

On the Use of Resonators as an Acoustic
Muffler in Fluid Flow Machinery

The Techniques of Obtaining Internal
Temperatures and a Temperature Profile
of a Hermetic Compressor

Viscosity Measurements for Several
Fluorinated Hydrocarbon Vapors at Elevated
Temperatures and Pressures

Explosions in Water Cooled Refrigeration
Systems Equipped with a Hermetic
Compressor

Viscosity Measurements for Several
Fluorinated Hydro-carbon Vapors

High Speed Compressor Valve Noise and
Vibration Study

Compressor Valve Stress Studies in
Conjunctionwith Accelerated Life Tests

Development of Fatigue Life Index as a
Criterion for Evaluating Compressor Leaf
Valve Design

A Study of a Freon Gas Lubricated
Hydrostatic Thrust Bearing

Pressure Oscillations in the Exhaust Chamber
of a Refrigeration Compressor

The Viscosity of Liquid "Freon-11" and
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Major Prof.

O. W. Witzell

O. W. Witzell

R. C. Binder

W. E. Fontaine

E. J. Wellman

J. T. Aghew

O. W. Witzell

R. Cohen

R. Cohen

R. Cohen

J. R. Dixon

R. Cohen

O. W. Witzell



14. H. L. Oh

15. R. V. Cadman

16. A. G. Doige

17. M. W.

Wambsganss

18. D. A. Coates

19. L. L. Faulkner

20. W. E. Gatley

21. C. Y. Tsui

22. J. G. Payne

23. R. V. Cadman

24. G.T. Kinney

25. E. M. White

26. B. D. Kotalik

27. M. J. Stevenson

28. C. N. Johnson

1/63

MSME
6/63

MSME
8/63

Ph.D.
1/66

Ph.D.
1/66

MSME
8/66
MSME
8/66
Ph.D.
1/67
Ph.D.
1/67

Ph.D.
8/67

Ph.D.
8/67

MSME
1/68

MSME
1/69

MSME
6/69

MSME
8/69

Ph.D.

"Freon-12" at Temperatures to -110°C

Effect of Certain Discharge Configurations
on Valve Stress and Valve Noise

Measurement of Valve Displacement as a
Function of Time

A Stress and Vibration Analysis of a Leaf-
Type Compressor Valve

Mathematical Modeling and Design Evaluation
of High-Speed Reciprocating Compressors

Design and Digital Computer Simulation of a
Reciprocating Free Piston Electrodynamic
Gas Compressor

Stress Concentrations in Refrigeration
Compressor Crankshafts

Development and Evaluation of Methods for
Design of Mufflers in Small Refrigeration
Systems

Discharge Phenomena of a Vibrating Poppet
Type Valve

Photoelastic Stress Analysis and Dynamic
Simulation of Compressor Ring Valves

A Technique for the Design of Electrodynamic
Oscillating Compressors

Mathematical Simulation of the Vibration of a
Refrigeration Compressor

Application of Mathematical Model to High
Speed Reciprocating Compressors

Computer Simulation of a Five Horsepower
High Speed Reciprocating Compressor

A Computer Simulation of a Rotary Vane
Compressor

Fractional Horsepower, Rotary Vane
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R. Cohen

R. Cohen

R. Cohen

R. Cohen

R. Cohen

J. F. Hamilton

R. Cohen

R. Cohen

R. Cohen

R. Cohen

J. F. Hamilton

R. Cohen

W. Soedel

B. Qvale

J. F. Hamilton



29. L. L. Faulkner

30. J. D. Haseltine

31. R. R. McConnell

32. D. A. Coates

33. R. H. Harrison

34. R. F. Schult

35. E. Padilla

36. D. D. Schwerzler

37. J. A. Adams

38. T.J. Trella

39. R. P. Beldam

40. C. H. Gerhold

41. M. Moaveni

42. J. P. Elson

8/69

Ph.D.

8/69

MSME
1/70

MSME
1/70

Ph.D.
1/70

MSME
6/70

MSME
8/70

MSME
8/70

Ph.D.

6/71

Ph.D.
6/71

Ph.D
1/72
MSME
1/72

MSME
1/72

Ph.D.
1/72

Ph.D.

Refrigerant Compressor Sound Source
Investigation

Vibration Analysis of Shell Structures
Using Receptances

Part-Load Performance of Reciprocating
Compressors

Prediction and Measurement of Instantaneous
Compressor Crankshaft Speed

Design Technique for Performance Optimi-
zation of a Small Rotary Vane Compressor

Mathematical and Experimental Analysis of
the Vibration of a Refrigerating Compressor

Performance Optimization of 1/3 Horsepower
Rotary Vane Compressor Using a Computer
Simulation

Computer Simulation of a Two-Cylinder
Refrigeration Compressor with Special

Attention to the Cylinder and Cavity Interactions

Mathematical Modeling of a Multiple Cylinder

Refrigeration Compressor

The Prediction of Dynamic Strain in Ring Type

Compressor Valves

Computer Simulation of the Vibrating and
Acoustic Behavior of a Reciprocating
Compressor Discharge Valve

Experimental Verification of Digital Computer

Rotary Compressor Simulation

Mathematical Model of a Single-Cylinder
Compressor

The Prediction of Dynamic Strain in Leaf-
Type Compressor Valves with Variable
Mass and Stiffness

Gas Pressure Oscillations and Ring Valve
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J. F. Hamilton

B. Qvale

R. Cohen

R. Cohen

J. F. Hamilton

R. Cohen

W. Soedel

J. F. Hamilton

J. F. Hamilton

W. Soedel

J. F. Hamilton

J. F. Hamilton

J. F. Hamilton/
R. Cohen

W. Soedel



43. J. M. Hughes

44,

R. P. Adair

45. W. R. Thornton

46.

47.

48.

49.

50.

51.

52.

53

54,

55. D. A. Feldmaier

D. E. Mosiman

R. A. Shryock

L. F. LaFrance

S. Wolverton

K. H. Reddy

R. V. Firth

E. Sandgren

. J. M. Baum

R. Singh

6/72

MSME

6/72

MSME
6/72

Ph.D.
8/72

MSE
8/73

MSME
8/73

Ph.D.
8/74
MSME
8/74

Ph.D.
8/74

MSME
8/74

MSME
5/75

MSME
5/75

Ph.D.
12/75

MSME

Simulation Techniques for the Discharge
Process of a Reciprocating Compressor

A Study of Heat Transfer and Valve
Phenomena in a Reciprocating Compressor

Instantaneous Heat Flow Through the

Cylinder Walls of Reciprocating Compressors

Noise Identification and Reduction for a
Rotary Vane Compressor

The Feasibility of Rotating Hermetic
Compressors

Acoustic Investigation of a Small Rotary
Vane Compressor

The Development of a Nonlinear Constrained
Optimization Algorithm for Application to
Simulated Systems

Application of Experimental Methods to
Compressor Design

Computer Simulation of a Reciprocating
Compressor with Special Emphasis on the
Prediction of Dynamic Strains in Ring Type
Valves

Calculation of the Natural Frequencies and
Mode Shapes of a Compressor Discharge
Line by Using Finite Elements

Computer Simulation of a Two-Cylinder
Reciprocating Compressor and Associated
Discharge System Using Acoustical

Computer Simulation of a Four-Cylinder Air
Conditioning Compressor with Special
Attention to Discharge Cavity Interactions

Modeling of Multicylinder Compressor
Discharge System

Noise ldentification of a Rotary Vane
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B. Qvale/
J. Pearson

B. Qvale/

J. Pearson

J. F. Hamilton
W. Soedel/

W. Leidenfrost
D. R. Tree

J. F. Hamilton

W. Soedel

J. F. Hamilton/
W. Soedel

J. F. Hamilton

K. M. Ragsdell/
W. Soedel

Impedances

W. Soedel

W. Soedel

D. R. Tree



56. D. L. Strader

57. W. A. Reed

58. S. Steinke

59. M. Dhar

60. J. Koster

61. D. Rauen

62. E. Pollak

63. P. Pandeya

64. D. Powder

65. M. Franzen

66. K. Nishioka

67. S. Jenkins

68. S. Thomas

69. T. Hirahara

12/76

MSME

12/76

MSME
8177

MSME
12/77
Ph.D.
5/78

MSME
5/78

MSME
8/78

Ph.D.
12/78

Ph.D.
12/78

MSME
5/79

MSME
5/79

Ph.D.
5/80

MSME
5/80

MS
5/80

MSE
5/80

Compressor with Special Emphasis on the
Cylinder Pressure

Computer Simulation of Dynamics of
Refrigeration Cycle

Internal Leakage Effects in Sliding Vane,
Rotary Compressors

Compressor Noise Study of a 1.75
Horsepower Hermetically Sealed
ReciprocatingCompressor

Transient Analysis of Refrigeration System
Part Load Performance Analysis of

Centrifugal Chillers

Simulation of Underwater Breathing System
(non-thesis)

Performance Study of Oscillating Electro-
dynamic Compressors

Performance Analysis of a Positive
Displacement Refrigerating Compressor

Measurements and Interpretation of the
Vibrations of a Spring Supported Compressor

Mathematical Simulation of Refrigeration
Compressor Vibrations

Nonlinear Analysis of Electromagnetic
Linear Motor Compressors

Reduction of Transmitted Vibration Forces

Through the Support Springs of a Compressor

A Study of the Test Method for Prediction
of Air Conditioning Equipment Seasonal
Performance

Crank Shaft Deflection in Multicylinder
Refrigerant Compressors (non-thesis)
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W. Soedel

J. F. Hamilton

D. R. Tree

W. Soedel

K. Hawks

W. Soedel

W. Soedel

W. Soedel

W. Soedel

J. F. Hamilton

W. Soedel

J. F. Hamilton

D. R. Tree

J. F. Hamilton



70. T. W. Bein

71. V. Yee

72. J. C. H. Yang

73.M. Waser

74. N. Gupta

75. M. Seidel

76. S. M. Price

77. D. Jankov

78. J. S. Kim

79. B. Roys

80. R. Srikanth

81. M. A. Beaty

82. W. A. Meyer

83. H. A. Chung

MSME

Ph.D.
12/82

Ph.D.
12/83

MSME
5/84
MSME
5/84

MSME
5/85

MSME
8/85
MSME
8/85
Ph.D.
5/86

MSME
8/86

MSME

5/87

MSME
8/87

MSME
8/87

MSME
12/87

A Computer Model of a Single Screw Air
12/80

Analytical and Experimental Study of High
Speed Rotary Sliding Vane Compressor
Dynamics with Application to Transfer Slot
Design

Computer Aided Design of Multicylinder
Reciprocating Compressor

Noise Transmission Characteristics of the
Hermetic Shells of Fractional Horse Power
Refrigerant Compressors

Analysis of the Transient Motion of a
Compressor

Transient Vibrations of Compressor
Discharge Tubes

Identification of High Frequency Noise Paths
and Noise Mechanisms in Reciprocating
Hermetic Compressors

Valve Failure Detection in Refrigeration
Compressors

Three Dimensional Transient Stress Wave
Propagation in a Plate with Application to
Compressor Valve Failure Analysis

On the Acoustics of Shell Enclosed
Compressors with Special Attention to Gas
Pulsations on the Suction Side

How the Design of the Suction Return Affects
Compressor Efficiency

Energy Losses to Friction in a Reciprocating
Refrigerator Compressor

An Investigation into Heat Transfer Processes
in a Small Hermetic Refrigeration Compressor

Linear and Nonlinear Mathematical Modeling
of the Steady State Vibration of Sealed
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J. F. Hamilton
Compressor

W. Soedel

J. F. Hamilton

J. F. Hamilton

R. J. Bernhard

R. J. Bernhard

R. J. Bernhard

W. Soedel

W. Soedel

W. Soedel

H. D. Thompson

C. Krousgrill

H. D. Thompson

J. F. Hamilton



84.J. Kim

85. M. Krueger

86. M. P. Hsu

87. T. Berther

88. R. Andrews

89. D. Brown

90. K. L. Koai

91. J. Frabotta

92. D. T. Huang

93. H.J. Kim

94. J. E. Huff, Jr.

95. Z. Liu

Ph.D.
5/88

MSME
5/88

Ph.D.
5/89

MSME

5/90

MSME
8/90

MSME
8/90

Ph.D.
8/90

MSME
8/91

Ph.D.
12/91

Ph.D.
12/92
MSE
12/92

Ph.D.
12/93

Refrigeration Compressors

Simulation of a High Speed Hermetic
Compressor with Special Attention to Gas
Pulsations in Three Dimensional Continuous
Cavities

Theoretical Simulation and Experimental
Evaluation of an Hermetic Rolling Piston
Rotary Compressor

Investigation of Natural Mode Measurement
on Shells Using Hand Held Transducers
with Special Attention to Compressor Shells

Condition Monitoring of Check Valves in
Reciprocating Pumps

Noise Source Identification in Twin-Screw
Compressors

Noise Source ldentification of a Multi-Cylinder
Reciprocating Automotive Air Conditioning
Compressor

Mathematical Modeling of Twin Screw
Compressors with Special Attention to Gas
Pulsations in Three-Dimensional Gas Paths

Investigation of Noise Generation Mechanisms
and Transmission Paths of Fractional
Horsepower Reciprocation Piston and Rolling
Piston Compressors

On the Free and Forced Vibration of Plate-
Shell Combinations Using the Receptance
Methods

Computer Simulation of Gas Pulsation
Generated Sound in Compressors

Development of a Measurement Technique
to Evaluate Rotor Chatter in Twin Screw
Compressors

Simulation of a Variable Speed Compressor
with Special Attention to Supercharging Effects
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W. Soedel

J. F. Hamilton

W. Soedel

P. Davies

J. D. Jones

P. Sherman

W. Soedel

J. D. Jones

W. Soedel

W. Soedel

J. D. Jones

W. Soedel



96. G. P. Adams

97. T. M. Rossi

98. F. Pan

99. Y. K. Kim

100

101

102

103

104

105

106

107

108

J. E. Navarro
de Andrade
. B.L. Minner

. P.C.C. Lai

. N.P.Halm

. A. Causey

. Y. Chen

. J.S. Baek

. B. Hubacher

. C. Buhr

Ph.D.
12/93

Ph.D.
12/95
Ph.D.
12/95

MSME
12/95

MS

12/95

MSME
8/96

Ph.D.
12/96

MSME
12/97

MSME

8/98

Ph.D.
12/2000

Ph.D.
8/2002
MSME
12/2003

Ph.D.
12/2003

Modelling and Computer Simulation of Rotor
Chatter and Oscillating Bearing Forces in
Twin Screw Compressors

Detection, Diagnosis, and Evaluation of Faults
in Vapor Compression Cycle Equipment

A Study of Piezoelectric Transducers in
Application to Active Control of Reciprocating
Compressor Noise

The Analysis and Simulation of Gas Pulsations
in a Valve-Muffler System of a Rolling Piston
Compressor

Investigation of Rotary Compressor Oil
Carry-Over

Design Optimization for Thermoacoustic
Cooling Systems

A General Procedure for the Analysis of Gas
Pulsations in Thin Compressor or Engine
Manifolds and Thin Shell Type Mufflers

Mathematical Modeling of Scroll
Compressors
Non-thesis. Compressor Load Stand;

Commissioning and Control Strategies

Mathematical Modeling of Scroll
Compressors

Development of a Work Producing
Expansion Device for a Transcritical
Carbon Dioxide Cycle

Experimental and Theoretical Performance
Analysis of Carbon Dioxide Compressors

Active Control of Rotating Stall in Compressors

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017
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W. Soedel

J. E. Braun

J. D. Jones

W. Soedel

V. Goldschmidt

J. Braun

W. Soedel

E.A. Groll/
J.E. Braun
D.R. Tree

J.E. Braun/
E.A. Groll

E.A. Groll/
J.E. Braun

E.A. Groll/

P.B. Lawless

E.A. Groll

S. Fleeter/
M. Franchek



109

110

111

112

113

114

115

116

117

118

119

120

121

122

. J. Park

. J-H. Kim

. J. Hugenroth

. J. Lim

. M. Jovane

. A. Sathe

. W. Kim

. 1. Bell

. M. Vargo

. M. Mathison

. B. Shaffer

. C. Bradshaw

. S. Ramaraj

.Y. Song

Ph.D.

Modeling and Simulation of a Multi-Cylinder

08/2004 Automotive Compressor

Ph.D.
12/2005

Ph.D.
5/2006

Ph.D.
12/2006

Ph.D.

8/2007

Ph.D.
8/2008

MSME
12/2009

Ph.D.
5/2011
MSME
5/2011
Ph.D.
8/2011
Ph.D.
5/2012

Ph.D.
8/2012

MSME
12/2012

MSME
5/2013

Analysis of a Bowtie Compressor with
Novel Capacity Modulation

Liquid Flooded Ericsson Cycle Cooler

Statistical Energy Analysis for a Compact
Refrigeration Compressor and Model
Improvement

Modeling and Analysis fo a Novel Rotary
Compressor

Miniature-Scale Diaphragm Compressor for
Electronics Cooling

Evaluation of a Virtual Refrigerant Charge
Sensor

Theoretical and Experimental Analysis of
Liquid Flooded Compression in Scroll
Compressors

Non-Thesis: Compressor Performance Testing

Modeling and Evaluation of Advanced
Compression Techniques for Vapor
Compression Equipment

Performance Analysis of Non-Metallic Dry
Running Scroll Compressors

A Miniature-Scale Linear Compressor for
Electronics Cooling

Vapor Compression Cycle Enhancements
for Cold Climate Heat Pumps

Modeling and Experimental Validation of a
Multi-Port Vapor Injected Scroll Compressor
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D.E. Adams

E.A. Groll

E.A. Groll/
J.E. Braun/
G.B. King

J.S. Bolton/
R.J. Bernhard/
C.M, Krousgrill

J.E. Braun/
E.A. Groll
E.A. Groll

J.E. Braun

J.E. Braun/
E. Groll

J. Braun

J.E. Braun/
E. Groll

E. Groll

E. Groll

E. Groll

J. Braun/E.
Groll



123

124

125

126.

127.

128.

129.

130.

131.

132.

133

. S. Ebling MSME
8/2013
. S. Caskey MSME
12/2013
. C. Bach Ph.D.
5/2014
H.Cheung Ph.D.
8/2014
U. Upathumchard MSME
12/2014
C. Wani MSME
2015
S. Dharker MSME
8/2015
B. Woodland Ph.D.
8/2015
K. Bansal MSME
8/2015
A. Krishna Ph.D.
12/2015
. F. Accorsi MSME
8/2016

Carbon Dioxide Compressor Load Stand E. Groll

Cold Climate Field Test Analysis of an Air- E. Groll
Source Heat Pump with Two-Stage Compression
and Economizing

Refrigerant Side Compensation for Air-Side E. Groll/J.
Maldistribution of Evaporators and Its Effects Braun/T.
On System Performance Horton

Inverse Modeling of Vapor Compression J. Braun
Equipment to Enable Simulation of Fault Impacts

Waste Heat Recovery Options in a Large Gas-  E. Groll
Turbine Combined Power Plant

Non-thesis: Organic Rankine Cycle Using Scroll E. Groll
Expander

CO2 Heat Pumps in Commercial Building E. Groll
Applications with Simultaneous Heating and
Cooling Demand

Methods of Increasing Net Work Output of J.E. Braun
Organic Rankine Cycles for Low-Grade Waste

Heat Recovery with a Details Analysis Using a

Zeotropic Working Fluid Mixture and Scroll Expander

Modeling and Evaluation of Scroll Expanders E. Groll/
for a Liquid-Flooded Ericsson Power Cycle J.E. Braun

Analysis of a Rotating Spool Expander for E. Groll
Organic Rankine Cycle Applications

Experimental Characterization of Scroll E. Groll
Expander for Small-Scale Power Generation in
An Organic Rankine Cycle
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COMPRESSOR RESEARCH NOT REFLECTED IN THESES TITLES

In addition to the theses listed in the previous chapter, many more research reports on various
aspects of compressors have been written, usually for research sponsors. As a rule, these reports are
kept confidential, and are therefore not listed. Topics are often different from the theses topics, mainly
since not everything found on a sponsored research program is eventually incorporated in a thesis. In
some cases, although the student's support came from a sponsored research program, his thesis was
written around a detailed question which was part of the research program and caught his fancy. For
instance, the Laboratories have done extensive work on the noise control of large centrifugal
compressors, but the graduate student on the project and his major professor decided that the student
should write his thesis on the stiffening of shells.

Then there are theses in other areas whose findings have influence on compressor design. In
addition to the ones that are listed here, there are many more in the areas of vibrations, acoustics,
thermodynamics, fluid mechanics, heat transfer, control, etc. Also, considerable work that was or can
be applied to compressors has been published by the Herrick faculty and students in journals and
conference proceedings. Areas are, for instance, flow area modeling, impact stress analysis, valve
reed similitude, instrumentation design, acoustics, etc., and some listings may be found in the
Publications listing.
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PAST AND PRESENT SPONSORS

Among past and present industrial sponsors of research related to compressors are:

American Standard

Aspera SpA, Italy

Bell and Gossett ITT
Bendix-Westinghouse

Robert Bosch GmbH (West Germany)
Carlyle Compressor Company

Carrier Corporation

Chrysler Corporation, Airtemp Division
Copeland Corporation

Cummins Engine Company

Danfoss A/S, Denmark

Mario Dorin SpA, Italy

Dunham-Bush, Inc.

E. I. duPont de Nemours and Company
S.A. Embraco, Brazil

Frick Company

General Electric Company

General Motors Corporation, Frigidaire Division
Gibson Products Corporation

GoldStar Company, Korea

Joy Manufacturing Company

L.G. Electronics

Mitsubishi Electric Corporation, Japan
Mitsubishi Heavy Industries, Ltd., Japan
Nanjing Aotecar Refrigerating Co., Ltd.
Necchi, S.p.A., Italy

Panasonic (Matsushita), Japan

Sanden Corporation, Japan

Shanghai Hitachi Electrical Appliances Co.,LTD
Tecumseh Products Company

Toshiba Corporation, Japan

The Trane Company

United States Army

United States Air Force

United Technologies Carrier Corporation
Vilter Manufacturing Corporation
Westinghouse Electric Corporation
Whirlpool Corporation

York Division, Borg-Warner Corporation
Zanussi Eletromeccanica S.p.A., Italy

Many sponsors have had or have research programs with the Ray W. Herrick Laboratories that
stretch over many years, involving as many as four students at a time.
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HOW TO INITIATE SPONSORED RESEARCH

The prospective sponsor should contact the Director of the Herrick Laboratories or one of the
members of the faculty and ask for a preliminary meeting. At this meeting, the sponsor can state his
interests, and the degree of his desired involvement can be discussed. After this meeting, the Herrick
Laboratories faculty will write an informal technical research proposal, which will be discussed with
the sponsor at one or more subsequent meetings. An informal budget will be presented at that time.
After an informal agreement on the proposal and budget has been reached, the proposal will be
formally processed through Purdue University offices for administrative approvals. The approved
technical proposal and budget will then be forwarded to the sponsor by the Purdue Research
Foundation, along with an agreement form for execution by the sponsor.

To accommodate needs for confidentiality, it is possible to withhold publication of a thesis for
up to two years after contract termination.

While continuing sponsorship of research stretching over several years is desirable, both from
the viewpoint of the Herrick operation and the maximum benefit to the sponsors, budget commitments
do not have to exceed one year. Contracts are usually fixed price contracts.

Often the prospective sponsor is unsure what would constitute an acceptable research project. It
is suggested that he contact the Ray W. Herrick Laboratories anyway, as there are few worthwhile
projects that cannot at least generate a master's thesis. The faculty will take the responsibility to add
to the project any necessary additional academic requirements. In these cases, this means that the
sponsor received information above and beyond what he has contracted for.

A NOTE TO OUR FOREIGN FRIENDS

A foreign visitor is usually surprised that the compressor research operation of the Herrick
Laboratories is completely different from what he is accustomed to. He will be dismayed because the
faculty may be unable to answer a question on some specific design detail of some specific brand of
compressor, but will be agreeably surprised about the depth of knowledge in particular scientific areas
applying to compressor design; for example, heat transfer or vibrations. He will also be surprised to
find faculty members involved not only in compressor research but, for instance, also in combustion
oscillation. The reason is simply the different characters of the higher education systems in the United
States. Chairs for piston machinery, or even fluid machinery, in general do not exist. No single
professor has the mission to be the expert in a given applied area such as compressors. Rather, there
are professors specializing in the engineering science disciplines. They will, if needed, apply this
specialized knowledge to industrial design. These disciplines are thermodynamics, fluid mechanics,
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heat transfer, vibrations, stress analysis, automatic control, acoustics, etc. This applies in general also
to the course content of the academic curriculum.

It is felt that the advantages of this system outweigh the disadvantages. The Ray W. Herrick
Laboratories program in compressor research is an attempt to preserve the advantages and eliminate
the disadvantages by a cooperative approach to applied research. Thus, the specialists in acoustics,
vibration, thermodynamics, etc., bring their full knowledge to bear on every research project, even if
it is only in an informal consultation capacity.

A NOTE TO PROSPECTIVE GRADUATE STUDENTS

In general, the graduate student who works on a sponsored project can expect an appointment as
a half-time Graduate Research Assistant. Master's degree candidates are expected to write a thesis
related to their project research. This thesis can also be the final report to the project sponsor. In
addition, the student is expected to write progress reports to the sponsor during the course of his
research. Material in the progress reports can be incorporated in the thesis. The Ph.D. candidate is,
of course, required to write a dissertation.

Students often ask what constitutes an acceptable thesis. A suggested minimum requirement for
a Master's thesis is that the student utilize graduate-type coursework and produce results that are of a
certain importance to the compressor industry. Publishability in refereed professional journals is not
required, but many of our Master's degree graduates have published their work subsequently.
However, a Ph.D. thesis has to contain material that is publishable in professional journals, be of a
sufficient degree of difficulty to prove the candidate's qualification, and has to be in its subject matter
of high interest either to the compressor industry or to one of the engineering science disciplines.
Publications of former Herrick Laboratories Ph.D. candidates can be found in almost all major
journals. This testifies to the quality of the Herrick Laboratories programs.

In all fairness, it has to be pointed out that applied research, in this case on compressors, is in
some cases more difficult than what is often called basic research; since sooner or later the applied
question leads to a basic investigation also. It is certainly more time-consuming, since the student is
expected to become both broad and deep in outlook. He will also enter into a relationship of
responsibility with the sponsoring company, and has to handle most communication with the sponsor
himself. The rewards are a good and tough engineering education, no matter if on the Master's level
or on the doctoral level. Graduates of the Ray W. Herrick Laboratories do, as a rule, very well for
themselves in industry or government positions. A large percentage of the Ph.D. candidates have
entered successful academic careers in major universities.
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Students who are interested in joining the Ray W. Herrick Laboratories should formally apply
to the Graduate School of Purdue University by writing to the Graduate Office of Mechanical
Engineering, Purdue University, West Lafayette, Indiana 47907, U.S.A., and indicate their interest in
the Laboratories on the application form.

JOURNAL AND CONFERENCE PUBLICATIONS
BY HERRICK FACULTY AND STUDENTS

Lowery, R.L. and Cohen, R., “Strain Gages as a Means of Analyzing High Speed Compressor Valve
Vibration,” presented before Commission 3 of the International Institute of Refrigeration (August,
1962, Washington, DC), Annexe 1962-1 au Bulletine De L'Institute International Du Froid, pp. 179-
190, 1962.

Lowery, R.L. and Cohen, R., “Experimental Determination of Natural Frequencies and Modes of
Compressor Reed Valves,” paper No. 190, presented at the Annual Meeting of ASHRAE (February,
1963, New York, NY), ASHRAE Journal, (5, 2, 95-98), February 1963.

. Gluck, R., Ukrainetz, P., and Cohen, R., “Dynamic Stress Measurement Techniques of High Speed
Compressor Valves,” paper No. 180, presented at the Annual Meeting of ASHRAE (June, 1964,
Cleveland, OH), ASHRAE Transactions, (70, 303-305), 1964.

. Cohen, R. and Fontaine, W.E., “Laboratory Techniques Useful in the Design of Refrigerator
Compressor Valves,” invited paper at Symposium of ASHRAE National Meeting (January, 1964,
New Orleans, LA), ASHRAE Journal (71, 106-111), January 1965.

Ukrainetz, P.R. and Cohen, R., “On Accelerated Life Tests for High Speed Compressor Valves,” paper
No. 412, presented at ASHRAE Annual Meeting (July, 1965, Portland, OR), ASHRAE Journal, (8,
1, 108-109), January, 1966.

. Gluck, R. and Cohen, R., “A Fatigue Life Index as a Criterion for Evaluating Compressor Leaf Valve
Design,” presented at ASME Winter Meeting (November, 1966, New York, NY), paper No. 66-
WA/MD-10, 1966.

Payne, J.G. and Cohen, R., Discussion of “Methods for Estimating the Opening Impact Velocity of
Reciprocating Compressor Plate Valves” by Creswick, F.A., paper No. 2032, ASHRAE
Transactions, (73, Part I, VI 3.1-3.6), January 1967.

. Wambsganss, M.W. Jr., Coates, D.A., and Cohen, R., “Simulation of Reciprocating Gas Compressors
with Automatic Reed Valves,” presented at Spring Meeting of Midwest Simulation Council (March,
1966, Columbus, OH), Simulation magazine, (8, 4, 209-214), April 1967.

Doige, A.G. and Cohen, R., “An Energy Concept Applied to the Design of Compressor Valves,” paper
No. 502, presented at ASHRAE Summer Meeting (June 1967, Minneapolis, MN), ASHRAE
Transactions, (73, Part 2, IV 3.1-3.7), 1967.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Coates, D.A. and Cohen, R., “Preliminary Study of Free Piston Stability in an Electrodynamic Gas
Compressor,” paper No. 3.05, presented at Summer Meeting of International Institute of
Refrigeration (August, 1967, Madrid, Spain), published in the Proceedings of the XlIth International
Congress of Refrigeration (Vol. 11, 903-914), 1967.

Wambsganss, M.W. Jr. and Cohen, R., “Dynamics of Reciprocating Compressors with Automatic
Reed Valves: Part | - Theory and Simulation,” paper No. 3.06, presented at Summer Meeting of
International Institute of Refrigeration (August, 1967, Madrid, Spain), published in the Proceedings
of the XllIth International Congress of Refrigeration, (\ol. Il, 779-790), 1967.

Wambsganss, M.W. Jr. and Cohen, R., “Dynamics of Reciprocating Compressors with Automatic
Reed Valves: Part Il - Experiments and Evaluation,” paper No. 3.06, presented at Summer Meeting
of International Institute of Refrigeration (August, 1967, Madrid, Spain), published in the
Proceedings of the XlIth International Congress of Refrigeration, Vol. 11, 791-799), 1967.

Adams, J.A. and Hamilton, J.F., “A Feasibility Study of Externally Pressurized Gas Lubricated
Bearings in Small Hermetic Compressors,” Proceedings of ASHRAE Symposium, Today's
Compressor Lubrication and Its Environmental Chemistry in Hermetic Application, pp. 21-43, 1969.

Cadman, R.V. and Cohen, R., “Electrodynamic Oscillating Compressors: Part | - Design Based on
Linearized Loads,” paper No. 69-FE-9, presented at the ASME Joint Applied Mechanics and Fluid
Engineering Conference (June, 1969, Evanston, IL), Transaction of ASME, Journal of Basic
Engineering, (91, D, 4, 656-663), December 1969.

Cadman, R.V. and Cohen, R., “Electrodynamic Oscillating Compressors: Part 1l - Evaluation of
Specific Designs for Gas Loads,” paper No. 69-FE-10, presented at the ASME Joint Applied
Mechanics and Fluid Engineering Conference (June, 1969, Evanston, IL), Transactions of ASME,
Journal of Basic Engineering, (91, D, 4, 664-670), December 1969.

Gatley, W.S. and Cohen, R., “Development and Evaluation of a General Method for Design of Small
Acoustic Filters,” paper No. 2128, presented at the Winter Annual Meeting of ASHRAE (January,
1970, San Francisco, CA), ASHRAE Transactions, (76, Part 1), 1970.

Johnson, C.N. and Hamilton, J.F., “Cavity Resonance in Fractional HP Refrigerant Compressors,”
ASME Pamphlet Form, No. 71-Vibr.-89, 1971.

Johnson, C.N. and Hamilton, J.F., “Fractional Horsepower, Rotary Vane, Refrigerant Compressor
Noise Study,” ASME Pamphlet Form, No. 71-Vibr.-89, 1971.

Lowery, R.L. and Cohen, R., “High Speed Compressor Valve Noise and Vibration Studies,”
Refrigeration, (46, 523, 27-44, Part I) May, 1971, (46, 525, 64-76, Part 11), July 1971.

Payne, J.G. and Cohen, R., “Vibration of Flexible Ring Valves Used in Refrigeration Compressors,”
presented at the XlIth International Congress of Refrigeration (August, 1971, Washington, DC),
paper No. 3.30, 1971.
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21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Trella, T.J. and Soedel, W., “Sound Radiation from a Reciprocation Compressor Orifice Without
Valve,” Journal of Acoustical Society of America, Vol. 49, No. 6 (Part 1), 1722-1728, 1971.

Ukrainetz, P.R. and Cohen, R., “Compressor Valve Stress Studies in Conjunction with Accelerated
Life Tests,” Refrigeration, (46, 425,35-63), July 1971.

Adams, J.A. and Hamilton, J.F., “Valve Stress Measurements and Interpretation,” Proceedings of the
1972 Purdue Compressor Technology Conference, pp. 148-155, 1972.

Cohen, R., “Valve Stress Analysis - For Fatigue Problems,” Proceedings of the 1972 Purdue
Compressor Technology Conference, pp. 129-135, Purdue University, W. Lafayette, IN, July, 1972.
Also, ASHRAE Journal, Vol. 15, No. 1, pp. 57-61, January, 1972.

Doige, A.G. and Cohen, R., “A Stress and Vibration Analysis of a Leaf-Type Compressor Valve,”
Refrigeration, (47, 538, 54-70, Part 1) August 1972, (47, 539, 57-74, Part 11) September 1972.

Elson, J.P. and Soedel, W., “Criteria for the Design of Pressure Transducer Adapter Systems,”
Proceedings of the 1972 Purdue Compressor Technology, 390-394, 1972.

Elson, J.P. and Soedel, W., “A Review of Discharge and Suction Line Oscillation Research,”
Proceedings of the 1972 Purdue Compressor Technology Conference, 311-315, 1972.

Faulkner, L.L. and Hamilton, J.F., “Laboratory Analysis Improves Crankshaft Design,” Proceedings
of the 1972 Purdue Compressor Technology Conference, pp. 280-284, 1972.

Gluck, R. and Cohen, R., “Development of Fatigue Life Index as a Criterion for Evaluating
Compressor Leaf Valve Design,” Refrigeration, (47, 541, 54-72), November 1972.

Johnson, C.N. and Hamilton, J.F., “Fractional Horsepower, Rotary Vane, Refrigerant Compressor
Noise Study,” Proceedings of the 1972 Purdue Compressor Technology Conference, pp. 74-82,
1972.

Johnson, C.N. and Hamilton, J.F., “Cavity Resonance in Fractional HP Refrigerant Compressors,”
Proceedings of the 1972 Purdue Compressor Technology Conference, pp. 83-89, 1972.

Kristiansen, U.R., Soedel, W., and Hamilton, J.F., “An Investigation of Scaling Laws for Vibrating
Beams and Plates with Special Attention to the Effects of Shear and Rotatory Inertia,” Journal of
Sound and Vibration, Vol. 20, No. 11, pp. 113-122, 1972.

McConnell, R.R. and Cohen, R., “A System to Measure Instantaneous Compressor Crankshaft Speed,”
Proceedings of the 1972 Purdue Compressor Technology Conference, pp. 386-389, Purdue
University, W. Lafayette, IN, July, 1972,

Moaveni, M., Hamilton, J.F., and Cohen, R., “The Prediction of Dynamic Strain in Leaf-Type
Compressor Valves with Variable Mass and Stiffness,” Proceedings of the 1972 Purdue Compressor
Technology Conference, pp. 156-163, Purdue University,West Lafayette, IN, July, 1972.
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35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Payne, J.G., Stitz, E.O., and Cohen, R., “Application of Photoelastic Coatings to Ring-Type
Compressor Valves,” Proceedings of the 1972 Purdue Compressor Technology Conference, pp.
369-377, West Lafayette, IN, July, 1972,

Qvale, E.B., Soedel, W., Stevenson, M.J., Elson, J.P., and Coates, D.A., “Problem Areas in
Mathematical Modeling and Simulation of Refrigerating Compressors,” ASHRAE Transactions,
Vol. 78, Part 1, 75-84, 1972.

Schwerzler, D.D. and Hamilton, J.F., “An Analytical Method for Determining Effective Flow and
Force Areas for Refrigeration Compressor Valving Systems,” Proceedings of the 1972 Purdue
Compressor Technology Conference, pp. 30-36, West Lafayette, IN, July, 1972.

Soedel, W., Introduction to Computer Simulation of Positive Displacement Compressors, Purdue
University, 115 pages, 1972.

Soedel, W., (Editor), Proceedings of the 1972 Purdue Compressor Technology Conference, 1972.

Trella, T.J. and Soedel, W., “On Noise Generation of Air Compressor Automatic Reed Valves,”
Proceedings of the 1972 Purdue Compressor Technology Conference, pp. 64-68, West Lafayette,
IN, July, 1972.

Tsui, C.Y., Oliver, C.C., and Cohen, R., “Discharge Phenomena of a Two-Dimensional Poppet Type
Valve,” Proceedings of the 1972 Purdue Compressor Technology Conference, pp. 212-220, West
Lafayette, IN, July, 1972.

Wambsganss, M.W. and Cohen, R., “Mathematical Modeling and Design of High Speed
Reciprocating Compressors,” Refrigeration, (47, 534, 57-69, Part I11), June 1972.

Faulkner, L.L. and Hamilton, J.F., “Refrigeration Compressor Shell Vibration and Sound Radiation,”
Proceedings of XIlII International Congress on Refrigeration, Vol. 2, pp. 613-320, 1973.

Soedel, W., Padilla-Navas, E., and Kotalik, B.D., “On Helmholtz Resonator Effects in the Discharge
System of a Two-Cylinder Compressor,” Journal of Sound and Vibration, Vol. 30, No. 3, pp. 263-
277, 1973.

Wilken, I.D., Chanaud, R.C., and Soedel, W., “A Noise Reduction Technique for Centrifugal Water
Chillers,” Proceedings for Noise-Con 73 (National Conference on Noise Control Engineering), pp.
489-494, Washington, DC, October, 1973.

Cohen, R., “A Cooperative Enterprise - The Herrick Laboratories,” keynote speech for 1974 Purdue
Compressor Technology Conference, July 1974. Published in Proceedings for 1974 Purdue
Compressor Technology Conference, and also translated into German for Klima Kalte Ingenieur
Journal, No. 6, pp. 519-524, December 1974.

Adams, J.A., Hamilton, J.F., and Soedel, W., “Prediction of Dynamic Strain in Ring Type Compressor
Valves Using Experimentally Determined Strain Modes,” Proceedings of the 1974 Purdue
Compressor Technology Conference, pp. 303-311, 1974.
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48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Coates, D.A. and Cohen, R., “Using Digital Computer Simulations for Compressor Design,”
Proceedings of the 1974 Purdue Compressor Technology Conference, pp. 404-409, July 1974.

Cohen, R., Hamilton, J.F., and Pearson, J.T., “Possible Energy Conservation Through Use of Variable
Capacity Compressors,” Proceedings of the 1974 Purdue Compressor Technology Conference, pp.
50-54, 1974.

Cohen, R., Hamilton, J.F., and Pearson, J.T., “Possible Energy Conservation Through Use of Variable
Capacity Compressors,” Proceedings of the Conference on Improving Efficiency in HVAC
Equipment and Components, pp. 37-41, 1974.

Elson, J.P. and Soedel, W., “Simulation of the Interaction of Compressor Valves with Acoustic Back
Pressures in Long Discharge Lines,” Journal of Sound and Vibration, VVol. 34, No. 2, pp. 211-220,
1974.

Gerhold, C.H. and Hamilton, J.F., “Rigid Body Vibrations of Compressors,” Proceedings of the 1974
Purdue Compressor Technology Conference, pp. 215-220, 1974.

Hamilton, J.F. and Pearson, J.T., “Typical Performance Characteristics of Basic Vapor Compression
Cooling Systems,” ASHRAE Transactions, Vol. 80, Part I, pp. 271-275, 1974.

Hamilton, J.F., “Extensions of Mathematical Modeling of Positive Displacement Compressors,” Short
Course Notes for the 1974 Purdue Compressor Technology Conference, July 1974.

Schwerzler, D.D. and Hamilton, J.F., “Simulation and Design Studies of a Multiple Cylinder
Refrigeration Compressor,” Proceedings of the 1974 Purdue Compressor Technology Conference,
pp. 5-12, 1974.

Singh, R. and Soedel, W., “A Review of Compressor Lines Pulsation Analysis and Muffler Design
Research - Part I: Pulsation Effects and Muffler Criteria,” Proceedings of the 1974 Purdue
Compressor Technology Conference, pp. 102-111, 1974.

Singh, R. and Soedel, W., “A Review of Compressor Lines Pulsation Analysis and Muffler Design
Research - Part Il: Analysis of Pulsating Flows,” Proceedings of the 1974 Purdue Compressor
Technology Conference, pp. 112-123, 1974.

Soedel, W., “On the Simulation of Anechoic Pipes in Helmholtz Resonator Models of Compressor
Discharge Systems,” Proceedings of the 1974 Purdue Compressor Technology Conference, pp. 136-
140, 1974.

Soedel, W., “On Dynamic Stresses in Compressor Valve Reeds or Plates During Colinear Impact on
Valve Seats,” Proceedings of the 1974 Purdue Compressor Technology Conference, pp. 319-328,
1974.

Soedel, W. and Wolverton, S., Anatomy of a Compressor Simulation Program, Purdue University, 95
pages, 1974.
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65.

66.

67.

68.

69.

70.

71.

72,

Soedel, W. (Editor), Proceedings of the 1974 Purdue Compressor Technology Conference, 1974.

Trella, T.J. and Soedel, W., “Effect of VValve Port Gas Inertia on Valve Dynamics - Part I: Simulation
of a Poppet Valve,” Proceedings of the 1974 Purdue Compressor Technology Conference, pp. 190-
197, 1974.

Trella, T.J. and Soedel, W., “Effect of Valve Post Gas Inertia on VValve Dynamics - Part Il: Flow of
Retardation at Valve Opening,” Proceedings of the 1974 Purdue Compressor Technology
Conference, pp. 198-207, 1974.

Wilken, 1.D., Chanaud, R.C., and Soedel, W., “A Noise Reduction Technique for Centrifugal Water
Chillers,” Noise Control Engineering, Vol. 3, No. 3, 10-15, 1974.

Elson, J.P., Soedel, W., and Cohen, R., “A General Method for Simulating the Flow Dependent
Nonlinear Vibrations of Compressor Reed Valves,” presented at ASME Design Engineering
Technical Conference, September, 1975, at Washington, DC, paper No. 75-DET-26; also
Transactions of the ASME, 98, B, 3, (pp. 930-934), August 1976.

Moaveni, M., Hamilton, J.F., and Cohen, R., “The Prediction of Distribution and Level of Dynamic
Strain in Automatic Compressor Valves with Variable Mass and Stiffness,” presented before
Commission B2 at the XIV International Congress of Refrigeration, Moscow, paper No. B2-54,
September 1975.

Moaveni, M., Hamilton, J.F., and Cohen, R., “Evaluation of the Effects of Compressor Design
Changes and Operating Pressures on the Level and Distribution of Dynamic Stress in Their
Automatic Valves,” presented at the X1V International Congress of Refrigeration, Moscow, paper
No. B2-54, September 1975.

Mosiman, D., Soedel, W., and Leidenfrost, W., “On the Design of Hermetic Compressors that Rotate
with Rotating Heat Exchangers,” Proceedings of the XIV International Congress of Refrigeration,
paper No. 2.38, Moscow, USSR, September 1975.

Singh, R., and Soedel, W., “On Discretized Modeling Flow Pulsations in Multicylinder Gas Machinery
Manifolds,” Proceedings of the XIV International Congress of Refrigeration, paper No. B.2.1,
Moscow, USSR, September 1975.

Soedel, W., “Dynamic Stresses in Compressor Valve Reeds or Plates with Special Attention to
Colinear Impact on Valve Seats,” Proceedings of the Symposium on Flapper Valve Steel, paper No.
2, Benton Harbor, MI, October 1975.

Soedel, W., “On Discretized Modeling of Flow Pulsation in Multicylinder Gas Machinery Manifolds,”
Proceedings of the Conference on Vibrations and Noise in Pump, Fan, and Compressor Installation,
The Institution of Mechanical Engineers, Southampton, England, September 1975.

Tree, D.R. and Hamilton, J.F., “A Noise Analysis of Fractional Horsepower Compressors,” Noise
Control Engineering, Vol. 5, No. 3, pp. 100-107, 1975.
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Bailey, M., Anderson, D., Strader, D., and Soedel, W., “Use of Computer Graphics to Visualize
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Colsher, R.W., Leemhuis, R.S., and Soedel, W., “Motion Simulation of Wankel-Type Compressors,”
Proceedings of the 1976 Purdue Compressor Technology Conference, pp. 185-188, 1976.
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Friley, J. and Hamilton, J.F., “Characterization of Reed Type Compressor Valves by the Finite
Element Method,” Proceedings of the 1976 Purdue Compressor Technology Conference, pp. 295-
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Oscillating Discharges of Two-Stroke Cycle Engines,” Journal of Sound and Vibration, Vol. 44,
No. 4, pp. 479-491, 1976.
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Discharge Plenums,” Proceedings of the 1976 Purdue Compressor Technology Conference, pp. 322-
325, 1976.

Soedel, W., Strader, D.L., and Mutyala, B.R., “Redesign of Diving Compressor Manifolds to Avoid
Excessive Power Usage: A Case Study,” Proceedings of the 1976 Purdue Compressor Technology
Conference, pp. 326-340, 1976.

Dhar, M. and Soedel, W., “Influence of a Valve Stop and/or Suction Muffler on Suction Valve Noise
of an Air Compressor,” Proceedings of the 1978 Purdue Compressor Technology Conference, pp.
36-44, 1978.

Hamilton, J.F., Soedel, W., and Cohen, R., “Recent Research and Development in Positive
Displacement Compressors in the USA,” Proceedings of the Conference on Design and
Optimization of Industrial Compressors, Glasgow, Scotland, March 1978.

Hamilton, J.F. (Editor), Proceedings of the 1978 Purdue Compressor Technology Conference, 1978.

Leemhuis, R.S. and Soedel, W., “Vector Loop Analysis of Wankel Compressors or Engines,” ASME
Paper 78-DET-1, 1978.

Pandeya, P. and Soedel, W., “Rolling Piston Type Rotary Compressors with Special Attention to
Friction and Leakage,” Proceedings of the 1978 Purdue Compressor Technology Conference, pp.
209-218, 1978.

Pandeya, P. and Soedel, W., “On Suction Gas Heating in Hermetic Compressors,” Proceedings of the
1978 Purdue Compressor Technology Conference, pp. 144-147, 1978.

Pandeya, P. and Soedel, W., “A Generalized Approach Towards Compressor Performance Analysis,”
Proceedings of the 1978 Purdue Compressor Technology Conference, pp. 135-143, 1978.

Pandeya, P. and Soedel, W., “Analysis of the Influence of Seat-Plating or Cushioning on Valve Impact
Stresses in High Speed Compressors,” Proceedings of the 1978 Purdue Compressor Technology
Conference, pp. 169-176, 1978.

Pollak, E., Soedel, W., Friedlaender, F.J., and Cohen, R., “Mathematical Model of an Electrodynamic
Oscillating Refrigeration Compressor,” Proceedings of the 1978 Purdue Compressor Technology
Conference, pp. 246-259, 1978.

Singh, R. and Soedel, W., “An Efficient Method of Measuring Impedances of Fluid Machinery
Manifolds,” Journal of Sound and Vibration, Vol. 56, No. 1, 105-125, 1978.

Singh, R. and Soedel, W., “Assessment of Fluid-Induced Damping in Refrigeration Machinery
Manifolds,” Journal of Sound and Vibration, Vol. 57, No. 3, 449-452, 1978.

Soedel, W., Gas Pulsations in Compressor and Engine Manifolds, Purdue University, 116 pages,
1978.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

26



100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

Hamilton, J.F. and Schwerzler, D.D., “Computer Aided Design Studies of a Multiple Cylinder
Refrigeration Compressor,” ASME Paper No. 78-DE-16, 1978.

Laville, F. and Soedel, W., “Some New Scaling Rules for Use in Mufflers,” Journal of Sound and
Vibration, Vol. 60, No. 2, 273-288, 1978.

Singh, R. and Soedel, W., “Mathematical Modeling of Multicylinder Compressor Discharge System
Interactions,” Journal of Sound and Vibration, Vol. 63, No. 1, 125-243, 1979.

Singh, R. and Soedel, W., “Interpretation of Gas Oscillations in Multicylinder Fluid Machinery
Manifolds by Using Lumped Parameter Descriptions,” Journal of Sound and Vibration, VVol. 64, No.
3, 387-402, 1979.

Dhar, M. and Soedel, W., “Transient Analysis of a Vapor Compression Refrigeration System: Part
| - The Mathematical Model,” XV International Congress of Refrigeration, Venice, paper B2-4,
1979.

Dhar, M. and Soedel, W., “Transient Analysis of a Vapor Compression Refrigeration System: Part
Il - Computer Simulation and Results,” XV International Congress of Refrigeration, Venice, paper
B2-5, 1979.

Pollak, E., Soedel, W., Cohen, R., and Friedlaender, F. J., “On the Resonance and Operational
Behavior of an Oscillating Electrodynamic Compressor,” Journal of Sound and Vibration, Vol. 67,
No. 1, 1979.

Cohen, R., “Research at the Ray W. Herrick Laboratories Related to Heat Pumps and Space
Conditioning Systems,” Proceedings of an International Symposium: Heat Pump and Space
Conditioning Systems for the 1990's, pp. 15-23, Carrier Corporation Research Division and Carrier
International Corporation, Syracuse, NY, February 1979.

Dhar, B., Soedel, W., and Schoenhals, R.J., “Measurements and Interpretation of Pressure and Sound
Spectra of a Pulse Combustion Water Heater,” Proceedings of the Symposium of Pulse Combustion
Technology for Heating Applications, ANL/EES-TM-87, Argonne National Laboratories,
November 1979.

Soedel, W., “Simple Mathematical Models of the Vibration and Force Transmission of Discharge
or Suction Tubes as Function of Discharge and Suction Pressures,” Proceedings of the 1980 Purdue
Compressor Technology Conference, pp. 69-73, Purdue University, West Lafayette, IN, July 1980.

Yee, V. and Soedel, W., “Comments on Blade Excited Ridge Body Vibrations of Rotary Vane
Compressors,” Proceedings of the 1980 Purdue Compressor Technology Conference, pp. 243-248,
1980.

Soedel, W., “Simple Mathematical Models of Mode Splitting of Hermetic Compressor Shells that
Deviate from Axisymmetry,” Proceedings of the 1980 Purdue Compressor Technology Conference,
pp. 259-262, 1980.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

27



112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

Reed, W.A. and Hamilton, J.F., “Internal Leakage Effects in Sliding Vane, Rotary Compressors,”
Proceedings of 1980 Purdue Compressor Technology Conference, pp.112-117, 1980.

Hamilton, J.F., “Introduction to Finite Element Analysis of Vibration and Stress in Gas Compressor
Valves,” Short Course Notes, Purdue Compressor Technology Conference, July 1980.

Rauen, D.G. and Soedel, W.,”Compressor Originated Noise in a Diving System,” Proceedings of
the 1980 Purdue Compressor Technology Conference, pp. 249-258, Purdue University, 1980.

Soedel, W. (Editor), Proceedings of the 1980 Purdue Compressor Technology Conference, 1980.

Waltz, J., and Soedel, W., “On the Development of a Reed Valve Impact Fatigue Tester,”
Proceedings of the 1980 Purdue Compressor Technology Conference, pp. 396-399, Purdue
University, 1980.

Hamilton, J.F., “Modeling and Simulation of Compressor Suspension System Vibrations,” Short
Course Notes, 1982 Compressor Technology Conference, July 1982.

Sakurai, E. and Hamilton, J.F., “Measurement of Operating Conditions of Rolling Piston Type
Rotary Compressors,” Proceedings of 1982 Purdue Compressor Technology Conference, pp. 60-68,
1982.

Bein, T.W. and Hamilton, J.F., “Computer Modeling of an Oil Flooded Single Screw Air
Compressor,” Proceedings of 1982 Purdue Compressor Technology Conference, pp. 127-134, 1982.

Cohen, R. (Editor), Proceedings of the 1982 Purdue Compressor Technology Conference, 1982.
Hamilton, J.F., Modeling and Simulation of Compressor Suspension System Vibrations, July 1982.

Wu, Y., Hamilton, J.F., and Shenghovg, W., “Optimization of Shell and Tube Intercooler in
Multistage Compressor System,” Proceedings of 1982 Purdue Compressor Technology Conference,
pp. 229-238, 1982.

Soedel, W., “Analysis of the Motion of Plate Type Suction or Discharge Valves Mounted on
Reciprocating Pistons,” Proceedings of the 1982 Purdue Compressor Technology Conference, pp.
257-261, 1982.

Beard, J.E., Hall, A.S., and Soedel, W., “On the Classification of Compressor, Pump, or Engine
Designs Using Generalized Linkages,” Proceedings of the 1982 Purdue Compressor Technology
Conference, pp. 116-172, 1982.

Wu, Y., Hamilton, J.F., and Cohen, R., “Analysis of a Refrigerant Mixing Vessel for a Compressor
Load System,” Paper No. B2-110, XVIth International Congress of Refrigeration, Paris, France,
August 1983.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

28



126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

Yee, V. and Soedel, W., “Pressure Oscillations During Re-Expansion of Gases in Rotary Vane
Compressors by a Modified Helmholtz Resonator Approach,” Journal of Sound and Vibration, Vol.
91, No. 1, 27-36, 1983.

Gupta, N. and Bernhard, R.J., “Reduction of Suspension Spring Forces by a Modal Procedure,”
Proceedings of the 2nd International Modal Analysis Conference, pp. 977-983, Union College,
Schenectady, NY, 1984.

Gupta, N. and Bernhard, R.J., “Design of Compressor Suspension Systems Using Modal Analysis,”
Proceedings of the 1984 International Compressor Engineering Conference, pp. 55-65, Purdue
University, 1984.

Cohen, R. (Editor), Proceedings of the 1984 International Compressor Engineering Conference,
1984.

Soedel, W., Design and Mechanics of Compressor Valves, Purdue University, 174 pages, 1984.

Gupta, N. and Bernhard, R.J., “Design of Compressor Suspension Systems Using Modal Analysis,”
Proceedings of the 1984 International Compressor Engineering Conference, pp. 154-161, Purdue
University, 1984.

Gupta, N., Bernhard, R.J., and Hamilton, J.F., “Prediction of the Transient Start-up and Shut-down
Vibrations of a Reciprocating Compressor,” ASME Paper No. 85-DET-168, 10th ASME/DED
Vibrations Conference, Cincinnati, OH, September 1985.

Singh, R. and Soedel, W., “Forced Vibration and Acoustic Power Radiation Response of a Pipe
Transporting Oscillating Compressible Fluids,” Structural Dynamics, Proceedings of the 1985
Pressure Vessels and Piping Conference, PVP, Vol. 98-6, The American Society of Mechanical
Engineers, pp. 229-236, 1985.

Kim, J.S. and Soedel, W., “Impact Stress Wave Propagation in a Compressor Valve,” Proceedings
of the 1986 International Compressor Engineering Conference, Vol. I, pp. 382-391, 1986.

Kim, J.S. and Soedel, W., “On Experimental Errors in P-V Diagrams,” Proceedings of the 1986
International Compressor Engineering Conference, Vol. 11, pp. 698-713, 1986.

Price, S.M. and Bernhard, R.J., “Applications of Modal Techniques to Noise Control of Hermetic
Refrigeration Compressors,” Proceedings of the 4th International Modal Analysis Conference, pp.
515-519, Union College, Schenectady, NY, February 1986.

Seidel, M.R. and Bernhard, R.J., “Finite Element Modelling of Compressor Discharge Tubes,”
Proceedings of the 1986 International Compressor Engineering Conference, Vol. 111, pp. 931-942,
Purdue University, August 1986.

Karam, D. and Hamilton, J.F., “Refrigerant Compressor Noise Sensitivity Testing,” Proceedings
Inter-Noise, pp. 235-240, Cambridge, MA, 1986.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

29



139.

140.

141.

142.

143.

144,

145.

146.

147.

148.

149.

150.

Dagan, X., Zenon, Z., Yongzhang, Y., and Hamilton, J.F., “The Computer Simulation of Oil-
Flooded Refrigeration Twin-Screw Compressors,” Proceedings of 1986 International Compressor
Engineering Conference, Vol. I, pp. 349-361, August 1986.

Zicheng, Z. and Hamilton, J.F., “Multi-Cylinder Reciprocating Refrigerating Compressor
Modeling,” Proceedings of 1986 International Compressor Engineering Conference, Vol. 11, pp.
669-683, August 1986.

Hamilton, J.F., and Cohen, R., (Editors), Proceedings of the 1986 International Compressor
Engineering Conference, Purdue University, W. Lafayette, IN, August 1986.

Hsu, M.P. and Soedel, W., “Natural Modes of Irregular Compressor Shells and Interpretations,”
Developments in Mechanics, Vol. 14(a), Proceedings of the 20th Midwestern Mechanics
Conference, pp. 268-273, August 1987.

Kim, J.S. and Soedel, W., “Development of a Numerical Superposition Method for the Transient
Response in a Valve Plate Due to an Arbitrarily Distributed Dynamic Surface Pressure,”
Developments in Mechanics, Vol. 14(c), Proceedings of the 20th Midwestern Mechanics
Conference, pp. 1284-1289, August 1987.

Kim, J. and Soedel, W., “Analytic Four Pole Parameters for Gas Filled Cylindrical Annular
Cavities,” Developments in Mechanics, Vol. 14(b), Proceedings of the 20th Midwestern Mechanics
Conference, pp. 813-818, August 1987.

Beard, J.E., Hall, A.S., and Soedel, W., “Hypotrochoidal Versus Epitrochoidal Gerotor Type Pumps
(Compressors) with Special Attention to Volume Change Ratio,” ASME DE-Vol. 10-2, Advances
in Design Automation, Vol. 2, Robotics, Mechanisms, and Machine Systems, 1987.

Kim, J. and Soedel, W., “Four Pole Parameters for Three Dimensional Cylindrical Cavity and Its
Application to Muffler Analysis,” Proceedings of NOISE-CON 88, National Conference on Noise
Control Engineering, Purdue University, pp. 255-260, June 1988.

Lin, H.Y. and Hamilton, J.F., “Time Domain Signal Processing for Noise Source Identification of
High Speed Rotary Machinery,” Proceedings of NOISE-CON 88, National Conference on Noise
Control Engineering, Purdue University, June 1988.

Kim, J. and Soedel, W., “Performance and Gas Pulsations When Pumping Different Gases with the
Same Compressor,” Proceedings of the 1988 International Compressor Engineering Conference,
Vol. |, pp. 227-234, 1988.

Kim, J. and Soedel, W., “Four Pole Parameters of Shell Cavity and Application to Gas Pulsation
Modeling,” Proceedings of the 1988 International Compressor Engineering Conference, Vol. I, pp.
331-337, 1988.

Yee, V. and Soedel, W., “On Transfer Slot Design in Rotary Sliding Vane Compressors with Special
Attention to Gas Pulsation Losses,” Proceedings of the 1988 International Compressor Engineering
Conference, Vol. Il, pp. 539-545, 1988.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

30



151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

Jankov, D. and Soedel, W., “Pressure Signatures of Damaged Valves,” Proceedings of the 1988
International Compressor Engineering Conference, Vol. 11, pp. 546-554, 1988.

Cohen, R., “Recent Advances in Compressor Technology,” Proceedings of the Japanese Association
of Refrigeration International Symposium: Recent Developments in Heat Pump Technology, pp. 26-
33, Tokyo, March 1988.

Hamilton, J.F., “Measurement and Control of Compressor Noise,” Short Course Notes, 1988
International Compressor Engineering Conference, 179 pages, August 1988.

Kim, J.S. and Soedel, W., “On the Response of Three-Dimensional Elastic Bodies (Compressor
Valves) to Distributed Dynamic Pressures, Part 1. Half-Space,” Journal of Sound and Vibration,
Vol. 126, No. 2, 279-295, 1988.

Kim, J.S. and Soedel, W., “On the Response of Three-Dimensional Elastic Bodies (Compressor
Valves) to Distributed Dynamic Pressures, Part 2: Thick Plate,” Journal of Sound and Vibration,
Vol. 126, No. 2, 297-308, 1988.

Soedel, W. (Editor), Proceedings of the 1988 International Compressor Conference, 1988.

Kim, J. and Soedel, W., “General Formulation of Four Pole Parameters for Three-Dimensional
Cavities Utilizing Modal Expansion with Special Attention to the Annular Cylinder,” Journal of
Sound and Vibration, Vol. 129, No. 2, 237-254, 1989.

Roys, B. and Soedel, W., “On the Acoustics of Small High-Speed Compressors: A Review and
Discussion,” Noise Control Engineering Journal, Vol. 32, No. 1, 25-34, 1989.

Kim, J. and Soedel, W., “Analysis of Gas Pulsations in Multiply Connected Three-Dimensional
Acoustic Cavities with Special Attention to Natural Mode or Wave Cancellation Effects,” Journal
of Sound and Vibration, Vol. 131, No. 1, 103-114, 1989.

Kim, J. and Soedel, W., “Comments on Boundary Conditions and Source Modeling When Utilizing
Acoustic Four Poles Obtained by Modal Series Expansion,” Proceedings of the 21st Midwest
Mechanics Conference, pp. 511-512, 1989.

Cohen, R., “Advances in Compressor Technology as Reported in 1988,” Plenary paper, Proceedings
of CLIMA 2000 (Global Problems in HVAC&R and Summaries Volume, pp. 6-11), Sarajevo,
Yugoslavia, August 1989. Also International Journal of Refrigeration, 13, 4, pp. 274-277, July
1990.

Soedel, W., “On the Role of Technical Universities to Provide Advanced Education in Special Types
of Machinery,” Proceedings of the International Symposium on the Role of the Future University,
pp. N1-N22, Seoul, Korea, 1989.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

31



163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

Andrews, R.W. and Jones, J.D., “Mechanisms of Sound Generation in Helical Twin-Screw
Compressors,” Proceedings of Inter-Noise 89, Vol. I, pp. 167-172, Newport Beach, CA, December
19809.

Zhang, L. and Hamilton, J.F., “Development of Sealing Line Calculation in Twin Screw
Compressor,” Proceedings of 3rd International Symposium on Transport Phenomena and Dynamics
of Rotating Machinery, Honolulu, Hawaii, April 1990.

Andrews, R.W., Jones, J.D., Koai, K.L., Soedel, W., Wood, J.L., Peacock, F.E., Baer, J.H., and
Brown, R., “Development of an Operator-Controlled Compressor Load Stand for Liquid-Chiller
Systems,” Proceedings of the 1990 International Compressor Engineering Conference, Vol. I, pp.
457-463, Purdue University, West Lafayette, IN, July 1990.

Koai, K. and Soedel, W., “Gas Pulsations in Screw Compressors - Part I: Determination of Port
Flow and Interpretation of Periodic Volume Source,” Proceedings of 1990 International
Compressor Engineering Conference, pp. 369-377, Purdue University, West Lafayette, IN, July
1990.

Koai, K. and Soedel, W., “Gas Pulsations in Screw Compressors - Part II: Dynamics of Discharge
System and Its Interaction with Port Flow,” Proceedings of 1990 International Compressor
Engineering Conference, pp. 378-387, Purdue University, West Lafayette, IN, July 1990.

Koai, K. and Soedel, W., “Contributions to the Understanding of Flow Pulsation Levels and
Performance of a Twin Screw Compressor Equipped with a Slide Valve and a Stopper for Capacity
Control,” Proceedings of 1990 International Compressor Engineering Conference, pp. 388-397,
Purdue University, West Lafayette, IN, July 1990.

Kim, J. and Soedel, W., “Performance Study of a Prototype Reciprocating Piston Compressor with
Special Attention to Valve Design and Gas Pulsation,” Proceedings of 1990 International
Compressor Engineering Conference, pp. 634-640, Purdue University, West Lafayette, IN, July
1990.

Kim, J. and Soedel, W., “Convergence of Gas Pulsation Simulations When Combining Time and
Frequency Analysis Interactively,” Proceedings of 1990 International Compressor Engineering
Conference, pp. 641-646, Purdue University, West Lafayette, IN, July 1990.

Frabotta, J.M., Huang, D.T., and Jones, J.D., “Noise Diagnostic Strategies in a Fractional
Horsepower Reciprocating Piston Compressor,” Proceedings of the 1990 International Compressor
Engineering Conference, Vol. 1, pp. 818-824, Purdue University, West Lafayette, IN, July 1990.

Andrews, R.W. and Jones, J.D., “Noise Source ldentification in Semi-Hermetic Twin-Screw
Compressors,” Proceedings of the 1990 International Compressor Engineering Conference, Vol. Il,
pp. 825-834, Purdue University, West Lafayette, IN, July 1990.

Kim, J. and Soedel, W., “Development of a General Procedure to Formulate Four Pole Parameters
by Modal Expansion and Its Application to Three Dimensional Cavities,” Journal of Vibrations and
Acoustics (Transactions ASME), Vol. 112, pp. 452-459, 1990.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

32



174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

Andrews, R.W. and Jones, J.D., “Noise Source ldentification in Semi-Hermetic Twin-Screw
Compressors,” Proceedings of Inter-Noise 90, pp. 1049-1052, Gothenburg, Sweden, August 1990.

Frabotta, J.M. and Jones, J.D., “Noise Diagnostic Strategies in a Fractional Horsepower
Reciprocating Piston Compressor,” Proceedings of NOISE-CON 90, National Conference on Noise
Control Engineering, pp. 83-88, Austin, TX, October 1990.

Rogers, S., Tree, D.R., and Hamilton, J.F., “Algebraic Model of Components and Computer
Simulation of Refrigerator Steady-State Operation,” XVIII International Congress of Refrigeration,
Paper No. 236, Montreal, Canada, August 1991.

Scott, W.S., Tree, D.R., and Hamilton, J.F., “Experimental Simulation of a Household Refrigerator
Using Alternative Refrigerants and Cycles,” XVIII International Congress of Refrigeration, Paper
No. 145, Montreal, Canada, August 1991.

McKellar, M.G., Tree, D.R., and Hamilton, J.F., “Design and Optimization of a Refrigeration
System,” XVIII International Congress of Refrigeration, Paper No. 102, Montreal, Canada, August
1991.

Beard, J.E., Hall, AS., and Soedel, W., “Comparison of Hypotrochoidal and Epitrochoidal
Gerotors,” Journal of Mechanical Design Transaction ASME, Vol. 113, No. 2, pp. 113-141, 1991.

Adams, G. and Soedel, W., “Remarks on Oscillating Bearing Loads in Twin Screw Compressors,”
Proceedings of the 1992 International Compressor Engineering Conference, pp. 439-448, 1992.

Conrad, D.C. and Soedel, W., “Modeling of Compressor Shell Vibrations Excited by a Rotor
Imbalance,” Proceedings of the 1992 International Compressor Engineering Conference, pp. 759-
768, 1992.

Kim, H.J. and Soedel, W., “Remarks on the Calculation of Radiated Sound from Compressor Shell
Side Walls Using Equivalent Cylinders,” Proceedings of the 1992 International Compressor
Engineering Conference, pp. 935-946, 1992.

Liu, Z. and Soedel, W., “Modeling Temperatures in High Speed Compressors for the Purpose of
Gas Pulsation and Valve Loss Modelling,” Proceedings of the 1992 International Compressor
Engineering Conference, pp. 1375-1384, 1992.

Kim, H.J., and Soedel, W., “Transmission Loss and Back Pressure Characteristics for Compressor
Mufflers,” Proceedings of the 1992 International Compressor Engineering Conference, pp. 1455-
1464, 1992.

Soedel, D.T. and Soedel, W., “Development of a Simplified Design Formula for the Low Frequency
Cut-Off of a Small Two Volume Silencer,” Proceedings of the 1992 International Compressor
Engineering Conference, pp. 1465-1476, 1992.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

33



186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

Masters, A.R., Kim, S.J., and Jones, J.D., “Active Control of Compressor Noise Radiation Using
Piezoelectric Actuators,” Proceedings of the 1992 International Compressor Engineering
Conference, pp. 325-330, 1992.

Cohen, R., “Compressor Conferences--Fulfilling a Need,” Proceedings of the Chinese International
Compressor Technique Conference, Keynote Speech, pp. 1-7, Xi’an Jiaotong University, China,
August 1993.

Cohen, R., “New Technologies for Refrigerating Compressors,” Proceedings of the International
Seminar: New Technology in Refrigeration, Progress in the Application of New Refrigerants, pp.
141-171, Institute for Refrigeration Technology of the Italian National Research Council, Padova,
Italy, 1994,

Adams, G.P. and Soedel, W., “A Method for Computing the Compression Loads in Twin Screw
Compressors,” Proceedings of the 1994 International Compressor Engineering Conference, pp. 67-
72,1994,

Adams, G.P. and Soedel, W., “Dynamic Simulation of Rotor Contact Forces in Twin Screw
Compressors,” Proceedings of the 1994 International Compressor Engineering Conference, pp. 73-
78, 1994,

Kim, H.J. and Soedel, W., “Time Domain Approach to Gas Pulsation Modeling,” Proceedings of
the 1994 International Compressor Engineering Conference, pp. 235-240, 1994.

Pennock, G.R. and Beard, J.E, “The Influence of Fluctuations in the Crankshaft Speed on the Tip
Seal Acceleration of the Wankel Rotary Compressor,” Proceedings of the 1994 International
Compressor Engineering Conference, pp. 285-292, 1994.

Liu, Z. and Soedel, W., “An Investigation of Compressor Slugging Problems,” Proceedings of the
1994 International Compressor Engineering Conference, pp. 433-440, 1994,

Liu, Z. and Soedel, W., “Using a Gas Dynamic Model to Predict the Supercharging Phenomenon in
a Variable Speed Compressor,” Proceedings of the 1994 International Compressor Engineering
Conference, pp. 491-498, 1994.

Liu, Z. and Soedel, W., “Performance Study of a Variable Speed Compressor with Special Attention
to Supercharging Effect,” Proceedings of the 1994 International Compressor Engineering
Conference, pp. 499-506, 1994.

Liu, Z. and Soedel, W., “Discharge Gas Pulsations in a Variable Speed Compressor,” Proceedings
of the 1994 International Compressor Engineering Conference, pp. 507-514, 1994,

Cohen, R. and Groll, E.A., “Status of Refrigerant Compressors in Light of CFC Substitutes,”
Proceedings of the 10th Intersociety Cryogenic Symposium, pp. 343-356, AIChE National Meeting,
Houston, TX, March 1995. Also appeared as a Plenary Paper in the Proceedings of the 111 Congresso
Ibero-Americano de Ar Condicionado e Refrigeracao and the V Congresso Brasileiro de
Refrigeracao, Ventilacao e Condicionamento de Ar, I, pp. 37-46, ABRAVA, Sao Paulo, Brazil,

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

34



198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

August 1995. Also appeared as cover story in Japan Air Conditioning, Heating & Refrigeration
News, Serial No. 324, Vol. 28, No. 1, Special Edition, Part 2, pp. 53 and 69, and Part 1, pp. 38-39,
January 1996.

Liu, Z. and Soedel, W., “Simulation of a VVariable Speed Compressor,” Heat Pump and Refrigeration
System Design Analysis and Application, Proceedings of the International Mechanical Engineering
Congress and Exposition, Vol. AES-34, pp. 143-155, San Francisco, CA, November 1995.

Liu, Z. and Soedel, W., “A Mathematical Model for Simulating Liquid and Vapor Two-Phase
Compression Processes and Investigating Slugging Problems in Compressors,” Journal of HVAC&R
Research, Vol. 1, No. 2, pp. 99-109, 1995.

Adams, G.P. and Soedel, W., “Computation of Compression Loads in Twin Screw Compressors,”
ASME Journal of Mechanical Design, Vol. 117, No. 4, pp. 512-519, 1995.

Cohen, R., “Recent Research on Gas Pulsations in Two-Dimensional Compressor Manifolds and
Muffler Elements,” Proceedings of the International Ondol Conference, pp. 50-104. Invited lecture
based on W. Soedel’s research, given in Seoul, Korea to the Society of Air-Conditioning &
Refrigerating Engineers of Korea, July 1996.

Kim, Y.K. and Soedel, W., “Theoretical Gas Pulsation in Discharge Passages of Rolling Piston
Compressor, Part I: Basic Model,” Proceedings of the 1996 International Compressor Engineering
Conference, pp. 611-617, West Lafayette, IN, July 1996.

Kim, Y.K. and Soedel, W., “Theoretical Gas Pulsation in Discharge Passages of Rolling Piston
Compressor, Part Il: Representative Results,” Proceedings of the 1996 International Compressor
Engineering Conference, pp. 619-625, West Lafayette, IN, July 1996.

Simmons, R.A. and Soedel, W., “Surging in Coil Springs,” Proceedings of the 1996 International
Compressor Engineering Conference, pp. 721-727, West Lafayette, IN, July1996.

Lai, P.C.-C., and Soedel, W., “Gas Pulsations in Thin, Curved or Flat Cavities Due to Multiple Mass
Flow Sources,” Proceedings of the 1996 International Compressor Engineering Conference, pp.
799-805, West Lafayette, IN, July 1996.

Lai, P.C.-C., Soedel, W., Gilliam, D., and Roy, P., “On the Permissibility of Approximating Irregular
Cavity Geometrices by Rectangular Boxes and Cylinders,” Proceedings of the 1996 International
Compressor Engineering Conference, pp. 807-813, West Lafayette, IN, July 1996.

Lai, P.C.-C. and Soedel, W., “On the Anechoic Termination Assumption When Modeling Exit
Pipes,” Proceedings of the 1996 International Compressor Engineering Conference, pp. 815-820,
West Lafayette, IN, July 1996.

Lai, P.C.-C. and Soedel, W., “Two-Dimensional Analysis of Thin, Shell or Plate Like Muffler
Elements,” Journal of Sound and Vibration, VVol. 194, No. 2, pp. 137-171, 1996.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

35



209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

Lai, P.C.-C. and Soedel, W., “Two-Dimensional Analysis of Thin, Shell or Plate Like Muffler
Elements of Non-Uniform Thickness,” Journal of Sound and Vibration, Vol. 195, No. 3, pp. 445-
475, 1996.

Lai, P.C.-C. and Soedel, W., “Free Gas Pulsations in Acoustic Systems Composed of Two Thin,
Curved or Flat, Two-Dimensional Gas Cavities Which Share a Common Open Boundary,” Journal
of Sound and Vibration, Vol. 198, No. 2, pp. 225-248, 1996.

Cohen, R. and Groll, E.A., “Update on Refrigerant Compressors in Light of CFC Substitutes”
Bulletin of the International Institute of Refrigeration, No. 96/5, Tome LXXVI, August, 1996.
Presented June 14 at the Scientific Council meeting of the IIR in Paris, France; July at Hangyang
University in Seoul, Korea; August to GoldStar in Changwon City, Korea; August to the Air
Conditioning & Refrigeration Industries Club of the Federation of Thai Industries of Thailand in
Bangkok. Also appeared as cover story in Japan Air Conditioning, Heating and Refrigeration News
Serial No. 336-S (Special Edition), Vol. 29, Part 2, pp. 53 and 69, and Part 1, pp. 38-39, January
1997.

Lai, P.C.-C. and Soedel, W., “A General Procedure for the Analysis of Gas Pulsations in Thin Shell
Type Gas Cavities with Special Attention to Compressor Manifolds,” SAE Paper No. 971875, 1997
(Sae Noise and Vibration Conference, May 1997, Traverse City, MI. Also publised in Journal of
Passenger Cars, 6(2) 2556-2569, 1998.)

Robinson, D.M. and Groll, E.A., “Theoretical Analysis of Supercritical Carbon Dioxide Heat
Rejection Process,” Proceedings of the International Conference on Heat Transfer Issues in Natural
Refrigerants, University of Maryland, College Park, MD, November 1997, pp.25-35.

Lai, P.C.-C. and Soedel, W., “Free Gas Pulsations of a Helmholtz Resonator Attached to a Thin
Muffler Element.” SAE Paper No. 980281, 1998. (International Congress and Exposition, February
1998, Detroit, Ml.)

Song, H.J. and Soedel, W., “Pulsations in Liquid-Gas Mixtures,” Proceedings of the 1998
International Compressor Engineering Conference, pp. 367-272, 1998.

Kim, Y.K. and Soedel, W., “Stiffening of Compressor Shells by Tension Rings,” Proceedings of the
1998 International Compressor Engineering Conference, pp. 565-570, 1998.

Soedel, W., “Introduction to Mathematical Modeling of Sound and Vibrations for Positive
Displacement Compressors and Implications on Design,” Short Course Text, Ray W. Herrick
Laboratories, Purdue University, February 2000.

Chen, Y., Halm, N.P., Groll, E.A., and Braun, J. E., “A Comprehensive Model of Scroll Compressors
Part I: Compression Process Modeling,” Proceedings of 2000 International Colmpresor
Engineering Conference, 715-724, 2000.

Chen, Y., Halm, N.P., Groll, E.A., and Braun, J.E., “A Comprehensive Model of Scroll Compressors
Part Il Compression Process Modeling,” Proceedings of 2000 International Compressor
Engineering Conference, 725-724, 2000.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

36



220.

221.

222.

223.

224,

225.

226.

2217.

228.

229.

230.

231.

Chen, Y., Braun, J.E., Groll, E.A., and Rieder, G., “Detailed Experimental Study of Scroll
Compressors,” Proceedings of the Experimental Methods and Measuring Techniques in
Refrigeration, Liege, Belgium, 2000.

Zhou, W., Kim, J., and Soedel, W., “New Iterative Scheme in Computer Simulation of Positive
Displacement Compressors Considering the Effect of Gas Pulsations,” Journal of Mechanical
Design, ASME Transactions, 123(2), 282-288, June 2001.

J. S. Baek, E. A. Groll, and P. B. Lawless, “Effect Of Pressure Ratios Across Compressors On The
Performance Of The Transcritical Carbon Dioxide Cycle With Two-State Compression And
Intercooling,” Proc. of the Int’l Refrig. and Air Conditioning Conf. at Purdue, Purdue University, West
Lafayette, IN, July 16-19, 2002. pp. 449-456.

J. S. Baek, E. A. Groll, and P. B. Lawless, “Development of a Piston-Cylinder Expansion Device
for the Transcritical Carbon Dioxide Cycle” Proc. of the Int’l Refrig. and Air Conditioning Conf. at
Purdue, Purdue University, West Lafayette, IN, July 16-19, 2002. pp. 457-466.

B. Hubacher, E. A. Groll, and C. Hoffinger, “Performance Measurements of a Semi-Hermetic
Carbon Dioxide Compressor,” Proc. of the Int’l Refrig. and Air Conditioning Conf. at Purdue, Purdue
University, West Lafayette, IN, July 16-19, 2002. pp. 477-486.

Y. Chen, N.P. Halm, E.A. Groll, and J.E. Braun, “Mathematical Modeling of Scroll Compressors Part
I: Compression Process Modeling,” Int’l J. Refrig., Vol. 25, No. 7, 2002, pp. 731-750.

Y. Chen, N.P. Halm, E.A. Groll, and J.E. Braun, “Mathematical Modeling of Scroll Compressors Part
I1: Overall Scroll Compressor Modeling,” Int’l J. Refrig., Vol. 25, No. 7, 2002, pp. 751-764.

J.-1l Park, D.Adams, Y. Ichikawa and J. Bayyouk, “Investigation of the Mass Flow Sources in a Mult-
Cylinder Compressor Using Frequency Response of Pressure Pulsations in the Suction Manifold”,
Proc. of IMEC 2003, Washington, D.C., 2003.

Y. Ma and J.S. Bolton, “Experimental Statistical Energy Analysis Applied to a Rolling Piston-Type
Rotary Compressor”, Proc. of the 2002 Int’l. Compressor Engineering Conf. at Purdue, Vol. 11, 521-
529, 2003.

B. Hubacher and E. A. Groll, “Performance Measurements of a Hermetic, Two-Stage Carbon
Dioxide Compressor,” Proc. of the 2003 Int’l Congress of Refrig., Washington, DC, August 18-22,
2003.

F. Yi, E.A. Groll, and J.E. Braun, “A Study on the Leakage of an Automobile Scroll Compressor,”
Proc. of the 4™ Int’l Conf. on Compressors and Refrigeration, Xi’an, China, Oct. 2003, p.15-24.

J.-l. Park, D.E. Adams, Y. Ichikawa and J. Bayyouk, “Modeling and Simulation of the Suction
Process in a Multi-Cylinder Automotive Compressor”, 2004 Proc. of the Int’l Compressor
Engineering Conf., Purdue University, C110, 2004.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

37



232.

233.

234.

235.

236.

237.

238.

239.

240.

241.

242.

243.

J.I. Park, D.E. Adams, J. Bayyouk and Y. Ichikawa, “Frequency Response of Pressure Pulsations and
Source Identification in a Suction Manifold”, Journal of Sound and Vibration, VVol. 277, 2004.

J.-1. Park, J. Bayyouk, Y. Ichikawa and D.E. Adams, “Simulation Techniques for Predicting Multi-
Cylinder Compressor Suction Pulations”, Proc. of the Society of Automotive Engineers Annual
Conference, SP-1859, 2004-01-0911, 2004.

Y. Chen, J.E. Braun and E.A. Groll, “Modeling of Hermetic Scroll Compressors: Model Development,”
Int’l J. HYAC&R Research, Vol. 10, No.2, April 2004, pp. 129-152.

Y. Chen, E.A. Groll, and J.E. Braun, “Modeling of Hermetic Scroll Compressors: Model Validation
and Application,” Int’l J. HVAC&R Research, Vol. 10, No.3, July 2004, pp. 307-329.

F.Yi., E.A. Groll, and J.E. Braun, “Modeling and Testing of an Automobile AC Scroll Compressor,
Part 1: Model Development,” Proc. of the 17" Int’l Compressor Eng. Conf. at Purdue, Purdue
University, West Lafayette, IN, July 12-15, 2004, 8 pages.

F.Yi., E.A. Groll, and J.E. Braun, “Modeling and Testing of an Automobile AC Scroll Compressor,
Part I: Model Validation,” Proc. of the 17" Int’| Compressor Eng. Conf. at Purdue, Purdue University,
West Lafayette, IN, July 12-15, 2004, 8 pages.

B. Hubacher and E. A. Groll, “Crankshaft Bearing Analysis of a Single-Stage, Semi-Hermetic
Carbon Dioxide Compressor,” Proc. of the 17" Int’l Compressor Eng. Conf. at Purdue, Purdue
University, West Lafayette, IN, July 12-15, 2004, 8 pages.

B. Hubacher, S.S. Bertsch, and E. A. Groll, “Status Quo of Prototype Carbon Dioxide Compressors,”
DKV-Tagungsbericht, 31. Jahrgang, Paper AA.111.8, Deutsche Kalte- und Klima Tagung, Bremen,
Germany, November 17-19, 2004.

J.S. Baek, E.A. Groll, and P.B. Lawless, “Piston-Cylinder Work Producing Expansion Device in a
Transcritical Carbon Dioxide Cycle, Part I: Experimental Investigation,” Int’l J. Refrigeration, Vol.
28, No. 2, 2005, pp. 141-151.

J.S. Baek, E.A. Groll, and P.B. Lawless, “Piston-Cylinder Work Producing Expansion Device in a
Transcritical Carbon Dioxide Cycle, Part I1: Theoretical Model,” Int’l J. Refrigeration, Vol. 28, No.
2, 2005, pp. 152-164.

J.S. Baek, E.A. Groll, and P.B. Lawless, “Theoretical Performance of Transcritical Carbon Dioxide
Cycle with Two-Stage Compression and Intercooling,” Proc. IMechE, Vol. 219, Part E: J. Process
Mechanical Engineering, Special Issues Paper, 2005, pp. 187- 195.

E.A. Groll, “Latest Developments With Respect To Refrigeration Compressors,” IZW-IEA
Symposium on Innovations in Refrigeration, Air Conditioning and Heat Pumping Technologies for
the Reduction of CO2 Emissions, IKK Hannover, Germany, November 1, 2005.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

38



244

245.

246.

247.

248.

249.

250.

251.

252.

253.

254,

255.

N. Bilal, J.I. Park, and D.E. Adams, “Uncertainty and Sensitivity Analysis of Gas Pulsations in a
Multi-Cylinder Automotive Compressor”, Proc. of the Int’l Compressor Engineering Conference,
West Lafayette, IN, Paper No. C077, 2006.

N. Bilak, J.I. Park, and D.E. Adams, “Development of a Two-Dimensional Finite Element Model of
a Suction Valve for Reduction of Pressure Pulsation in the Suction Manifold of a Multi-Cylinder
Automotive Compressor,” Proc. of the Intl. Compressor Engineering Conference, West Lafayette,
IN, Paper No. C029, 2006.

J. Hugenroth, J.E. Braun, E.A. Groll, and G. King, “Oil Flooded Compression in Vapor Compression
Heat Pump Systems, “ Proc. of the International IR Conference on Innovative Equipment and
Systems for Comfort and Food Preservation, Auckland, New Zealand, February 2006.

T. Christen, B. Hubacher, S.S. Bertsch, and E.A. Groll, “Experimental Performance of Prototype
Carbon Dioxide Compressors,” Proc. of the 11" Int’l Refrig. and Air Conditioning Conf. at Purdue,
Purdue University, West Lafayette, IN, July 17-20, 2006, 10 pages.

J. Hugenroth, J.E. Braun, E.A. Groll, and G.B. King, “Liquid-Flooded Ericsson Cycle Cooler: Part
1-Thermodynamic Analysis,” Proc. of the 11" Int’l Refrig. and Air Conditioning Conf. at Purdue,
Purdue University, West Lafayette, IN, July 17-20, 2006, 8 pages.

J. Hugenroth, J.E. Braun, E.A. Groll, and G.B. King, “Liquid-Flooded Ericsson Cycle Cooler: Part
2-Experimental Results,” Proc. of the 11™ Int’l Refrig. and Air Conditioning Conf. at Purdue, Purdue
University, West Lafayette, IN, July 17-20, 2006, 8 pages.

J.-H. Kim and E.A. Groll, “Bowtie Compressor with Novel Capacity Modulation, Part 1: Design
Description and Model Development,” Proc. of the 18" Int’l Compressor Eng. Conf. at Purdue,
Purdue University, West Lafayette, IN, July 17-20, 2006, 9 pages.

J.-H. Kim and E.A. Groll, “Bowtie Compressor with Novel Capacity Modulation, Part 2: Model
Validation and Parametric Studies,” Proc. of the 18" Int’| Compressor Eng. Conf. at Purdue, Purdue
University, West Lafayette, IN, July 17-20, 2006, 8 pages.

A.A. Sathe, L. Cremaschi, E.A. Groll, and S.V. Garimella, “A New Model for an Electrostatically
Actuated Miniature-Scale Diaphragm Compressor for Electronics Cooling,” Proc. of the 18" Int’l
Compressor Eng. Conf. at Purdue, Purdue University, West Lafayette, IN, July 17-20, 2006, 7 pages.

B. Shen, J.E. Braun and E.A. Groll, “Some Modeling Improvements for Unitary Air Conditioners and
Heat Pumps at Off-Design Conditions”, Proc. of the Int’l Refrig. and Air Conditioning Conf. at Purdue,
R162, 2006.

B. Shen, J.E. Braun and E.A. Groll, “Modeling of Compressors and Expansion Devices with Two-
Phase Refrigerant Inlet Conditions”, Proc. of the Int’l Refrig. and Air Conditioning Conf. at Purdue,
R163, 2006.

M.E. Jovang, J.E. Braun and E.A. Groll, “Theoretical Analysis of a Novel Rotary Compressor”, Proc.
of the Int’l. Compressor Conf. at Purdue, C141, 2006.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

39



256.

257.

258.

259.

260.

261.

262.

263.

264.

265.

266.

267.

268.

A.A. Sathe, L. Cremaschi, E.A. Groll and S.V. Garimella, “A New Model for an Electrostatically
Actuated Miniature-Scale Diaphragm Compressor for Electronics Cooling”, Proc. of the Int’l.
Compressor Conf. at Purdue, C152, 2006.

Soedel, W., (Editor), “Sound and Vibrations of Positive Displacement Compressors”, 342 pages, CRC
press, Boca Raton, 2007.

H. Li and J.E. Braun, “Decoupling Features and Virtual Sensors for Diagnosis of Faults in Vapor
Compression Air Conditioners”, Proc. of the Int’l. Journal of Refrigeration, Vol. 30, No. 3, pp. 546-
564, 2007.

H. Li and J.E. Braun, “A Methodology for Diagnosing Multiple-Simultaneous Faults in Vapor
Compression Air Condtioners”, HVAC&R Research, Vol. 13, No. 2, pp. 369-395, 2007.

H. Li and J.E. Braun, “Evaluation of a Virtual Refrigerant Charge Level Gauge for Vapor
Compression Equipment”, Proc. of the IR Congress of Refrigeration, Beijing, China, 2007.

M.M. Mathison, E.A. Groll and J.E. Braun, “Compressors for Heat Pumps”, IEA Heat Pump Centre
Newsletter, VVol. 25, No. 3, 2007.

J.-H. Kim and E.A. Groll, “Feasibility Study of a Bowtie Compressor with Novel Capacity
Modulation”, Int’l. Journal of Refrigeration, VVol. 30, No. 8, pp. 1427-1438, 2007.

M.M. Mathison and E.A. Groll, “Recent Research of Novel Compression Concepts for Refrigeration
Applications, Proc. of the 22" Int’l. Congress of Refrigeration, Paper ICR07-B2-1633, Beijing,
China, 2007.

J.-I. Park, N. Bilal, D.E. Adams, J. Bayyouk and Y. Ichikawa, “Gas Pulsation Reductions in a Multi-
Cylinder Compressor Suction Manifold Using Valve-to-Valve Mass Flow Rate Phase Shifts”,
American Society of Mechanical Engineering Journal of Vibration and Acoustics, Vol. 129(4), pp.
406-416, 2007.

A.A. Sathe, E.A. Groll and S.V. Garimella, “Analytical Model for an Electrostatically Actuated
Miniature Diaphragm Compressor”, Journal Micromechanical Microengineering, 18, 2008.

M.M. Mathison, J.E. Braun and E.A. Groll, “Modeling and Testing of a Two-Stage Rotary
Compressor”, Int’l. Journal of HVAC&R Research, Vol. 14, No. 5, pp. 719-748, 2008.

J.-1. Park, N. Bilal and D.E. Adams, “Numerical and Experimental Study of Gas Pulsations in the
Suction Manifold of a Multi-Cylinder Automotive Compressor”, American Society of Mechanical
Engineering Jouranl of Vibration and Acoustics, VVol. 130(1), 011014 (1% Tier), 2008.

B. Yang and E.A. Groll, “Performance Evaluation of Hermetic Refrigeration Compressors through
Numerical Modeling”, DKV-Tagungsbericht, 35. Jahrgang, Paper AA.11.2.8, Deutsche Kalte Klima
Tagung, Ulm, Germany, 15 pages, 2008.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

40



269.

270.

271.

272.

273.

274.

275.

276.

2717.

278.

279.

280.

281.

282.

A.A. Sathe, E.A. Groll and S.V. Garimella, “Design Optimization of Electrostatically Actuated
Miniature Compressors for Electronics Cooling”, Proc. of the 19" Int’l Compressor Eng. Conf. at
Purdue, 2008.

G.T. Kemp, N. Garrett, and E.A. Groll, “Novel Rotary Spool Compressor Design and Preliminary
Prototype Performance”, Proc. of the 19" Int’| Compressor Eng. Conf. at Purdue, 2008.

I. Bell, V. Lemort, J.E. Braun, and E.A. Groll, “Development of Liquid-Flooded Scroll Compressor
and Expander Models”, Proc. of the 19 Int’l Compressor Eng. Conf. at Purdue, 2008.

I. Bell, V. Lemort, J.E. Braun, and E.A. Groll, “Analysis of Liquid-Flooded Compression Using a
Scroll Compressor”, Proc. of the 19" Int’| Compressor Eng. Conf. at Purdue, 2008.

V. Lemort, I. Bell, E.A. Groll and J.E. Braun, “Analysis of Liquid-Flooded Expansion Using a Scroll
Expander”, Proc. of the 19" Int’| Compressor Eng. Conf. at Purdue, 2008.

A.A. Sathe, E.A. Groll and S.V. Garimella, “Experimental Evaluation of a Miniature Rotary
Compressor for Application in Electronics Cooling”, Proc. of the 19" Int’| Compressor Eng. Conf.
at Purdue, 2008.

A.A. Sathe, E. Groll, S.V. Garimella, “Optimization of Electrostatically Actuated Miniature
Compressors for Electronics Cooling”, Int’l. Journal Refrigeration, Vol. 32, No. 7, pp. 1517-1525,
2009.

I. Bell, E.A. Groll and J.E. Braun, “Flooded Compression in CO2 Scroll Compressors”, Proc. of
the Gustav Lorentzen Conference, Sydney, Australia, April 2010.

M. Mathison, E.A. Groll, G. Kemp and J. Braun, “Testing and Modeling of a Novel Rotary
Compressor with Refrigerant Injection”, Proc. of the 20" Int’l Compressor Eng. Conf. at Purdue,
2010.

. Bell, E.A. Groll and J.E. Braun, “Update on Scroll Compressor Geometry”, Proc. of the 20™
Int’l Compressor Eng. Conf. at Purdue, 2010.

C.R. Bradshaw, S.V. Garimella and E.A. Groll, “A Comprehensive Model of a Miniature-Scale
Linear Compressor for Electronics Cooling”, Proc. of the 201" Int’| Compressor Eng. Conf. at
Purdue, 2010.

G.T. Kemp, L. Elwood and E. Groll, “Evaluation of a Prototype Rotating Spool Compressor in
Liquid Flooded Operation” Proc. of the 20" Int’| Compressor Eng. Conf. at Purdue, 2010.

A.A. Sathe, S.V. Garimella, and E.A. Groll, “Dynamic Analysis of an Electrostatic Compressor”,
Int’l Journal of Refrigeration, Vol. 33, No. 5, pp. 889-896, 2010.

S. Holloway, E.A. Groll, D. Sherman, M. Albertin, W.T. Horton, “Experimental Peerformance of a
Prototype Carbon Dioxide Compressor, Proc. of the 20" Int’| Compressor Eng. Conf. at Purdue,
2010.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

41



283

284.

285.

286.

287.

288.

289.

290.

291.

292.

293.

294.

295.

. 1. Bell, E.A. Groll, J.E. Braun and W.T. Horton, “Impact of Oil Solubility and Refrigerant Flashing
on the Performance of Transcritical CO2 Vapor Compression Systems with Oil Flooding and
Regeneration, 13" Int’| Refrigeration and Air Conditioning Conf. at Purdue, 2010.

B.J. Woodland, J.E. Braun, E.A. Groll and W.T. Horton, “Performance Benefits for Organic
Rankine Cycles with Flooded Expansion and Internal Regereration”, 13™ Int’| Refrigeration and
Air Conditioning Conf. at Purdue, 2010.

I. Bell, E. Groll and J. Braun, “Performance of Vapor Compression Systems with Compressor Oil
Flooding and Regeneration”, Int’l. Journal Refrigeration, VVol. 34, No. 1, pp. 225-233, 2011.

C.R. Bradshaw, E. Groll, S.V. Garimella, “A Comprehensive Model of a Miniature Scale Linear
Compressor for Electronics Cooling”, Int’l. Journal of Refrigeration, Vol. 34, No. 1, pp. 63-73,
2011.

A. Krishna, E. Groll, S.V. Garimella, “Organic Rankine Cycle with Solution Circuit for Low-
Grade Waste Heat Recovery”, Proc. of Int’l. Sorption Heat Pump Conference, Padua, Italy, April
6-8, 10 pages, 2011.

I. Bell, E. Groll, “Air-Side Particulate Fouling of Microchannel Heat Exchangers: Experimental
Comparison of Air-Side Pressure Drop and Heat Transfer with Plate-Fin Heat Exchanger, Journal
of Applied Thermal Engineering, Vol. 31, No. 5, pp. 742-749, 2011.

D. Yuill, J. Braun, “Evaluating Fault Detection and Diagnostics Protocols Applied to Air-Cooled
Vapor compression Air-Conditoners”, Int’l High Performance Buildings Conference, Purdue
University, 2012.

H. Cheung and J. Braun, “Inverse Modeling to Simulate Fault Impacts for Vapor Compression
Equipment Part I: Component Modeling and Validation”, Int’l Refrigeration and AC Conference,
Purdue University, 2012.

H. Cheung and J. Braun, “Inverse Modeling to Simulate Fault Impacts for Vapor Compression
Equipment Part I1: System Modeling and Validation”, Int’l Refrigeration and AC Conference,

Purdue University, 2012.

W. Kim and J. Braun, “Virtual Refrigerant Mass Flow and Power Sensors for Variable-Speed

Compressors”, Int’l Refrigeration and AC Conference, Purdue Univesity, 2012.

G. Kemp, J. Orosz, C. Bradshaw, E. Groll, “Spool Compressor Tip Seal Design Considerations
and Testing”, Proc. Of the 21t Int’l Compressor Eng. Conference, Purdue University, 2012.

M. Mathison, J. Braun, E. Groll, “Modelling of a Novel Spool Compressor with Multiple Injection
Ports”, Proc. Of the 21%t Int’l. Compressor Eng. Conference, Purdue University, 2012.

C. Bradshaw, E. Groll, S. Garimella, “Linear Compressors for Electronics Cooling: Energy
Recovery and the Useful Benefits”, Proc. Of the 21% Int’l. Compressor Eng. Conference, Purdue
University, 2012.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

42



296

297.

298.

299.

300.

301.

302.

303.

304.

305.

306.

307.

308.

S. Caskey, D. Kultgen, E. Groll, W. Hutzel, T. Menzi, S. Bertsch, “Simulation of an Air-Source
Heat Pump with Two-Stage Compression and Economizng for Cold Climates”, Int’l Refrigeration
and AC Conference, Purdue University, 2012.

B. Shaffer, E. Groll, “Parametric Representation of Scroll Geometry with Variable Wall
Thickness”, Proc. Of the 215 Compressor Engineering Conference, Purdue University, 2012,

B. Shaffer, E. Groll, “Performance of the Use of Plastics in Oil-Free Scroll Compressors”, Proc.
of the 215t Compressor Engineering Conference, Purdue University, 2012.

C. Bradshaw, G. Kemp, J. Orosz, E. Groll, “A Comprehensive Model of a Novel Rotating Spool
Compressor”, Proc. Of the 21t Compressor Engineering Conference, Purdue University, 2012,

G. Kemp, J. Orosz, C. Bradshaw, E. Groll, “Spool Seal Design and Testing for the Spool
Compressor”, Proc. Of the 215 Compressor Engineering Conference, Purdue University, 2012,

J. Orosz, G. Kemp, C. Bradshaw, E. Groll, “Performance and Operating Characteristics of a Novel
Rotating Spool Compressor”, Proc. Of the 215 Compressor Engineering Conference, Purdue
University, 2012.

C. Bradshaw, E. Groll, S. Garimella, “A Sensitivity Analysis of a Miniature-Scale Linear
Compressor for Electronics Cooling Using a Comprehensive Model”, Proc. Of the 21
Compressor Engineering Conference, Purdue University, 2012.

I. Bell, V. Lemort, E. Groll, J. Braun, G. King, T. Horton, “Liquid-Flooded Compression and
Expansion in Scroll Machines-Part I: Model Development”, Int’l Journal of Refrigeration, Vol.
35, No. 7, pp. 1878-1889, 2012.

I. Bell, V. Lemort, E. Groll, J. Braun, G. King, T. Horton, “Liquid-Flooded Compression and
Expansion in Scroll Machines-Part 11: Experimental Testing and Model Validation”, Int’l Journal
of Refrigeration, Vol. 35, No. 7, pp. 1890-1900, 2012.

I. Bell, E. Groll, J. Braun, G. King, T. Horton, “Optimization of a Scroll Compressor for Liquid
Flooding”, Int’l. Journal of Refrigeration, Vol. 353, No. 7, pp. 1901-1913, 2012.

B. Woodland, J. Braun, E. Groll, T. Horton, “Experimental Testing of an Organic Rankine Cycle
with Scroll-type Expander”, Proc. Of the 14" Int’l. Refrigeration and AC Conference, Purdue
University, 2012.

I. Bell, E. Groll, J. Braun, T. Horton, “A Computationally Efficient Hybrid Leakage Model for
Modeling Leakage in Positive Displacement Compressors”, Proc. Of the 21%t Int’| Compressor
Engineering Conference, Purdue University, 2012,

I. Bell, E. Groll, J. Braun, T. Horton, “Experimental Testing of Oil-Flooded Hermetic Scroll
Compressor”, Proc. Of the 21% Int’| Compressor Engineering Conference, Purdue University,
2012.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

43



309.

310.

311.

312.

313.

314.

315.

316.

317.

318

319.

319.

320.

I. Bell, E. Groll, J. Braun, t. Horton, “Derivation of Optimal Scroll Compressor Wrap for
Minimization of Leakage Losses”, Proc. Of the 21% Int’| Compressor Engineering Conference,
Purdue University, 2012.

S. Ramaraj, J. Braun, E. Groll, T. Horton, “Vapor Compression Cycle Enhancements through
Liguid-Flooded Compression with Regeneration and Dual-Port Refrigerant Injection”, Proc. Of 7t
Int’l Cold Climate HVAC Conference, Calgary, Canada, 2012.

B. Woodland, A. Krishna, E. Groll, J. Braun, T. Horton, S. Garimella, “Thermodynamic
Comparison of Organic Rankine Cycle with Liquid Flooded Expansion and with Solution Circuit”,
Heat Powered Cycles Conference, Netherlands, 2012.

H. Cheung and J. Braun, “Simulation of Fault Impacts for Vapor Compression Systems by Inverse
Modeling Part I: Component Modeling and Validation”, HYAC&R Research, Vol. 19, No. 7,
Pages 892-906, 2013.

H. Cheung and J. Braun, “Simulation of Fault Impacts for Vapor Compression Systems by Inverse
Modeling Part 1I: System Modeling and Validation, HVYAC&R Research, Vol. 19, No. 7, pages
907-921, 2013.

C. Bradshaw and E. Groll, “A Comprehensive Model of a Novel Rotating Spool Compressor”
Proc. of Int’l. J. Refrigeration, Vol. 36, No. 7, pages 1974-1981, 2013.

I. Bell, E. Groll, J. Braun, W.T. Horton, “A Computationally Efficient Hybrid Leakage Model for
Positive Displacement Compressors and Expanders”, Proc. of Int’l. J. Refrigeration, Vol. 36, No.
7, pages 1965-1973, 2013.

C. Bradshaw and E. Groll, “Analysis and Performance of a Novel Rotating Spool Compressor”,
DKYV-Tagungsbericht, 29. Jahrgang, Paper AA 13.11.22, Deutsche Kaite Klima Tagung,
Hannover, Germany, 14 pages, Nov. 20-22, 2013.

I. Bell, E. Groll, J. Braun, and W.T. Horton, “Experimental Testing of an Oil-Flooded Hermetic
Scroll Compressor, Proc. of Int’l. J. Refrigeration, Vol. 36, No. 7, pages 1866-1873, 2013.

C. Bradshaw, E. Groll, S. Garimella, “Linear Compressors for Electronics Cooling: Energy
Recovery and its Benefits”, Proc. of Int’l. J. Refrigeration, Vol. 36, No. 7, pages 2007-2-13, 2013.

M. Mathison, J. Braun and E. Groll, “Modeling of a Novel Spool Compressor with Multiple
Vapor Refrigerant Injection Ports, Proc. of Int’l. J. Refrigeration, Vol. 36, No. 7, pags 1982-1997,
2013.

B. Yang, C. Bradshaw and E. Groll, “Modeling of a Semi-hermetic CO2 Reciprocating
Compressor including Lubrication Submodels for Piston Rings and Bearings”, Proc. of Int’l. J.
Rrefrigeration, Vol. 36, No. 7, pages 1925-1937, 2013.

O. Kurtulus and E. Groll, “Recent Research of Advanded Scroll Compresosrs and Expanders for
Vapor Compression and Organic Rankine Cycles”, Proc. of 8™ Int’l. Conf. on Compressors and

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

44



321.

322.

323.

324,

325.

326.

327.

328.

329.

330

331

Coolants, Smolenice, Slowakia, Sept. 2-4, 2013.

C. Bradshaw, E. Groll and S. Garimella, “Sensitivity Analysis of a Comprehensive Model for a
Miniature-Scale Linear Compressor for Electronics Cooling”, Proc. of Int’l. J. Refrigeration, Vol.
36, No. 7, pages 1998-2006, 2013.

I. Bell, E. Groll, J. Braun, W.T. Horton, “Simulation of a Cold Climate Heat Pump Furnished with
a Scroll Compressor with Multiple Injection Lines”, Proc. of Int’l. Conf. on Compressors and
their Systems, City University London, UK, Sept. 9-10, 2013.

I. Bell, E. Groll, J. Braun, W.T. Horton, “The Development of a Flexible Open-Source Simulation
Package for the Prediction of the Quasi-Steady Performance of Positive Displacement
Compressors and Expanders”, Proc. of Int’l. Conf. on Compressors and their Systems, City
University London, UK, Sept. 9-10, 2013.

B. Woodland, A Krishna, E. Groll, J. Braun, W.T. Horton, S. Garimella, “Thermodynamic
Comparison of Organic Rankine Cycles Employing Liuquid-Flooded Expansion or a Solution
Circuit”, Applied Thermal Engineering, Vol. 61, Issue 2, pages 859-865, Nov. 3, 2013.

B. Schaffer, E. Groll, “Variable Wall Thickness Scroll Geometry Modeling with use of a Control
Volume Approach”, Proc. of Int’l J. Refrigeration, Vol. 36, No. 7, pages 1809-1820, 2013.

S. Nyika, S. Holloway, W.T. Horton, J. Braun, “Generalized Performance Maps for Variable-
Speed Residential Heat Pumps”, ASHRAE Transactions, Vol. 119, Issue 1, pages 1-8, August,
2013.

I. Bell, E. Groll, J. Braun, W.T. Horton, V. Lemort, Comprehensive Analytic Solutions for the
Geometry of Symmetric Constant-Wall-Thickness Scroll Machines, International Journal of
Refrigeration, Vol. 45, pages 223-242, September 2014.

C. Bach, E. Groll, J. Braun, W.T. Horton Development of a Virtual EXV Flow Sensor for
Applications with Two-Phase Flow Inlet Conditions, International Journal of Refrigeration, Vol.
45, pages 243-250, September 2014.

S. Ramaraj, T. Yang, J. Braun, e. Groll, and W. Horton, Experimental Analysis of Qil
Flooded R410A Scroll Compressor, International Journal of Refrigeration, Vol. 46, pages
185-195, October, 2014,

C. Bach, E. Groll, J. Braun, W.T. Horton, B. Vetsch, Application of Two Hybrid Control
Methods of Expansion Valves and Vapor Injected Compression to Heat Pumps, Proceedings
11" International Energy Agency Heat Pump Conference, Montreal, Canada, May 12-14", 2014,

S. Caskey, D. Kultgen, A. Gschwend, E. Groll, W. Hutzel, S. Bertsch, Cold Climate Field Test
of an Air-Source Heat Pump with Two-Stage Compression and Economizing, Proceedings
11" International Energy Agency Heat Pump Conference, Montreal, Canada, May 12-14", 2014.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

45



332

333.

334.

335.

336.

337.

338.

339.

340.

341.

C. Bradshaw, G. Kemp, J. Orosz, E. Groll, Influence of Volumetric Displacement and Aspect Ratio
on the Performance Metrics of the Rotating Spool Compressor, Proceedings of the 22" International
Compressor Engineering Conference, Purdue University, West Lafayette, IN, paper 1177, July 14-
17, 2014.

N. James, J. Braun, E. Groll, W.T. Horton, Liquid-Flooded Ericsson Power Cycle, Proceedings of
the 22" International Compressor Engineering Conference, Purdue University, West Lafayette, IN,
paper 1272, July 14-17, 2014.

J. Orosz, G. Kemp, C. Bradshaw, E. Groll, An Update on the Performance and

Operating Characteristics of a Novel Rotating Spool Compressor, Proceedings of the

22" International Compressor Engineering Conference, Purdue University, West Lafayette, IN,
paper 1378 July 14-17, 2014.

A. Krishna, C. Bradshaw, E. Groll, Analysis of a Rotating Spool Expander for Organic
Rankine Cycles in Heat Recovery Applications, Proceedings of the 22" International
Compressor Engineering Conference, Purdue University, West Lafayette, IN, paper 1446,
July 14-17, 2014.

Y. Song, B. Yang, E. Groll, J. Braun, W.T. Horton, An Experimental Study of a Multi-Port VVapor
Injected Scroll Compressor, Proceedings of the 22" International Compressor Engineering
Conference, Purdue University, West Lafayette, IN, paper 1177, July 14-17, 2014.

O. Kurtulus, D. Lumpkin, B. Yang, E. Groll, L. Jestings, R. Conde, Performance and

Operating Characteristics of a Novel Postitive-Displacement OilFree CO2 Compressor,
Proceedings of the 15th International Refrigeration and Air Conditioning Conference, Purdue
University, West Lafayette, IN, paper 1649, July 14-17, 2014.

C. Bach, B. Vetsch, E. Groll, J. Braun, W.T. Horton, Experimental Investigation of Vapor Injected
Compression for Cold Climates Heat Pumps, Proceedings of the 15th International Refrigeration
and Air Conditioning Conference, Purdue University, West Lafayette, IN, paper 2111, July 14-17,
2014.

B. Woodland, E. Groll, J. Braun, W.T. Horton, Methods of Increasing New Work Output of Organic
Rankine Cycles for Low-Grade Waste-Heat Recovery, Proceedings of the 15th International
Refrigeration and Air Conditioning Conference, Purdue University, West Lafayette, IN, paper 2190,
July 14-17, 2014.

A. Bahman, E. Groll, W.T. Horton, J. Braun, Application of Oil Flooded Compression with
Regeneration to a Packaged Heat Pump System, Good Afternoon Kathy, Proceedings of the 15th
International Refrigeration and Air Conditioning Conference, Purdue University, West Lafayette,
IN, paper 2631, July 14-17, 2014.

C. Bach, E. Groll, J. Braun, W.T. Horton, Effects of Vapor Injected Compression, Hybrid
Evaporator Flow Control, and Other Parameters On Seasonal Energy Efficiency, Proceedings
of the 15th International Refrigeration and Air Conditioning Conference, Purdue University,
West Lafayette, IN, paper 2190, July 14-17, 2014.

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

46



341

342.

343.

344,

345.

346.

347.

348.

J. Braun, D. Kim, J. CIiff, J. Borggaard, J. Hu, “Development of a General Oganic Ranke Cycle
Simulation Tool: Orcism”, ASHRAE Winter Conference, 2015.

I. Bell, S. Georges, V. Lemort, J. Braun, E. Groll, W.T. Horton, “A Generalized Moving-Boundary
Algorithm to Predict the Heat Trransfer Rate of Counterflow Heat Exchangers for any Phase
Configuration”, Journal of Applied Thermal Engineering, Vol. 79, pp 192-201, 2015.

C. Bradshaw, G. Kemp, J. Orosz, E. Groll, “Development of a Loss Pareto for a Rotating Spool
Compressor using High-Speed Pressure Measurements and Friction Analysis”, Journal of Applied
Thermal Engineering, 2015.

C. Bach, J. Braun, W.T. Horton, E. Groll, “Dual Port VVapor Injected Compression: In-System
Testing vs. Test Stand Testing, and Mapping of Results”, Renewable Energy, Vol. 87, part 1,
pages 819-833, 2015.

C. Mira-Hernandez, J. Weibel, S. Garimella, E. Groll, “Compressed-Liquid Energy Storage with
an Absorption-Based Vapor Accumulator for Solar-Driven Vapor Comrpession Systems in
Residential Cooling”, Int’. Journal of Refrigeration, 2015.

F. Liu, J. Ren, E. Groll, “Comprehensive Experimental Performance Analyses of an Ejector
Expansion Transcritical CO2 System, Applied Thermal Engineering, 2015.

A. Krishna, C. Bradshaw, G. Kemp, J. Orosz, “A Comprehensive Model of Novel Rotating Spool
Expander”, Applied Thermal Engineering, 2015.

N. James, J. Braun, W.T. Horton, E. Groll, “Semi-Empirical Modeling and Analysis of Oil
Flooded R410A Scroll Compressor with Liquid Injection for Use in VVapor Compression Systems”,
Int’l. Journal of Refrigeration, 2015

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

47



Faculty of Compressor Research Group:
Dr. Eckhard Groll

Dr. James E. Braun

Dr. W. Travis Horton

Compressor Research Group, Ray W. Herrick Laboratories, Purdue University, Fall 2017

48



