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INTRODUCTION 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

• What I learned from researching the 

history of screw compressors. 

• How that influenced this presentation. 

• The familiar and often repeated short 

historical narrative. 

• Stories from some of the people involved. 



WHAT I LEARNED 

• Too much information 

• Too long a time 

• Too many participants 

• Too broadly characterized 

It is too big to do it all 

Google “screw compressor” to see what I mean 



WHAT I LEARNED 

It has been done before 

Screw Compressors and Chillers 

A History of development 
2014 

Trends in Compressor Design 1965-66 

Large Screw Compressors for 

Refrigeration 
1967 Henri 

Soumerai 

The Screw Compressor 

Development at SRM 
2010 

Three Decades of Modern Screw 

Compressor Practice 
2010 

N. Stosic 

A. Kovacevic 

I. Smith 

E. Mujic 

Professor 

Ian Smith 
Professor Nikola 

Stosic 



APPROACH 

The Unabridged Version 

The Limited Scope Version 

• Twin screw only 

• Follow personal experience 

• Focus on technical development 

Divide Timeline into Phases 

• Beginnings 

• Re-invention 

• Growth and Development 

End up with a Useful Result 

• How we got to where we are 

• How we will define the future 

How I organized this talk… 



Heinrich Krigar in Germany first 

patented the principle of the 

screw compressor in 1878. 

It was not possible to develop 

the idea because of the lack of 

manufacturing technology.  

OVERVIEW 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

Beginnings Reinvention Growth and Development 



BEGINNINGS 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

• What was Heinrich Krigar known for? 

• Why did he even need a screw 

compressor? 

• What does a woolen mill in Connersville, 

Indiana have to do with this story? 



1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

BEGINNINGS 

Heinrich 

Krigar 

(1867) 

Heinrich 

Krigar 

(1878) 

1870 



Heinrich 

Krigar 

(1878) 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

BEGINNINGS 

Francis & Philander… 

…had a woolen mill in Connersville, Indiana… 

…that was powered by flowing water. 



Heinrich 

Krigar 

(1878) 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

BEGINNINGS 

The first application of 

the Roots blower was in 

iron foundry cupolas. 



Heinrich 

Krigar 

(1878) 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

BEGINNINGS 

Roots 

1860 

Krigar 

1878 

Putting these pieces together… 



1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

BEGINNINGS 

• Krigar was an expert in foundry furnace design. 

• New furnaces needed more flow and pressure. 

• He modified the Roots brothers’ invention to satisfy 

requirements. 

• Success… 

A Krigar “helical screw blower” 

at a Foundry in Ettelbrück, 

Luxembourg. 



REINVENTION 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

• Gustav de Laval plants a seed. 

• Two brothers from Sweden build a business. 

• Alf Lysholm enters the picture. 



REINVENTION 

Heinrich 

Krigar 

Francis & Philander 

Roots 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

Gustav De Laval 

Birger & Fredrick 

Ljungström 

Birger and Frederick 

Ljungström 



REINVENTION 

Heinrich 

Krigar 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

Francis & Philander 

Roots 

Birger &Fredrick 

Ljungström 

Aurel Stodola 

AB Ljungströms Ångturbin (ALÅ) 



REINVENTION 

Heinrich 

Krigar 

AB Ljungströms Ångturbin (ALÅ) 

Francis & Philander 

Roots 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

Birger &Fredrick 

Ljungström 

Alf Lysholm 

Alf Lysholm 

1930 

1941 edition of 

Flight magazine 

Soren Edström 

Alf Lysholm 

Krigar’s concept has gone from cupolas to gas turbines. 



1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

REINVENTION 

• Ljungströms’ interest in steam engineering led to 

the foundation of ALÅ and hiring of Alf Lysholm. 

• Lysholm became an expert in steam turbines. 

• He helped develop ALÅ’s gas turbine concept. 

• To avoid surge, he proposed using a positive 

displacement compressor. 

• Success…. 

Not in gas turbines, but Lysholm’s implementation 

of Krigar’s 60 year old idea was the beginning of 

our screw compressor industry. 



GROWTH AND DEVELOPMENT 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

• The appearance and growth of SRM. 

• Seeds of commercialization. 

• Building and using the body of knowledge. 

• Manufacturing technology evolves. 

• Success. 



GROWTH AND DEVELOPMENT 

Heinrich 

Krigar 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

Francis & Philander 

Roots 

Birger &Fredrick 

Ljungström 

Alf Lysholm 

Turbines to screw compressors & the appearance of SRM 

AB Ljungströms Ångturbin (ALÅ) Svenska Rotor Maskiner (SRM) 



GROWTH AND DEVELOPMENT 

Building up of SRM licensee involvement 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 1860 
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GROWTH AND DEVELOPMENT 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 1860 

GEA Grasso 

Dunham Bush / Hartford Compressors 

Gardner Denver 

Termomeccanica 

Ingersoll Rand 

CompAir 

Elgi 

Bitzer 

Kaeser 

Thermo King 
Frick 

Tran

e 

York Vilter 

Joy 

Quincy 

Ebara 

Nanjing 

Refcomp 

STAL 

Tamrotor 

Drum 

Howden 

Aerzener 

Atlas Copco 

Kobelco 

Hitachi 

Bauer 

Boge 

FES 

Carrier 

GHH 

CKD 

Mycom 

VEB Kühlautomat 

Sullair 

Fusheng 

Hanbell 

MHI 

Demag 

SABROE 

IHI 

Sullivan Palatek 

Rapid Expansion in the 1960’s 

Commercial enterprises 



Prototype dry 

running screw 

tests 
70 

options 

25 

options 

GROWTH AND DEVELOPMENT 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 1860 

Port type 

displacement 

and volume ratio 

control 

1935 to 1950 

Alf Lysholm 



Prototype dry 

running screw 

tests 
70 

options 

25 

options 

GROWTH AND DEVELOPMENT 

1960 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 1860 1940 1930 1950 

Building up the body of knowledge 

SRM begins 

publishing screw 

compressor reports 



Prototype dry 

running screw 

tests 
70 

options 

25 

options 

GROWTH AND DEVELOPMENT 

1960 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 1860 

“James Howden & Co Ltd … 

first company to commercialise the 

technology.” 

Howden.com  

1940 1930 1950 

1952 

“First oil-free screw 

compressor stage.” 

1953 

“First two stage oil-free 

industrial compressor 

module.” 

ghhrand.com 

1955 

“The first screw compressor is 

delivered.” 

atlascopco.com 

1943 

“Production start for screw 

compressors.” 

Aerzen.com 

Guttehofnungshütte (GHH) 

Using the body of knowledge – Early adopters 

SRM begins 

publishing screw 

compressor reports 

KOBELCO 

1955 

“Completed Japan’s first oil-free 

screw compressor.” 

kobelco.co.jp 



GROWTH AND DEVELOPMENT 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 1860 

Slide valve 

displacement control 

Port type 

displacement 

and volume ratio 

control 

Prototype dry 

running screw 

tests 

70 

options 

25 

options 

Oil flooded 

compressors 

Building a body of knowledge 

W. Bailey H. B. Wagenius 



Oil flooded 

compressors 

Slide valve 

displacement control 

GROWTH AND DEVELOPMENT 

Port type 

displacement 

and volume ratio 

control 

Prototype dry 

running screw 

tests 

70 

options 

25 

options 

Significant effect of developments in the 1950’s 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 1860 



GROWTH AND DEVELOPMENT 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 1860 

Refrigerant 

compressors 

SRM Refrigerant Compressor 

Port type 

displacement 

and volume ratio 

control 

Prototype dry 

running screw 

tests 

70 

options 

25 

options 

Oil flooded 

compressors 

Slide valve 

displacement control 

Slide valve 

volume ratio 

control 

H. R. Nilsson 

1950’s 



GROWTH AND DEVELOPMENT 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 1860 

Refrigerant 

compressors 

Port type 

displacement 

and volume ratio 

control 

Prototype dry 

running screw 

tests 

70 

options 

25 

options 

Oil flooded 

compressors 

Slide valve 

displacement control 

Slide valve 

volume ratio 

control 

Semi-hermetic 

screw for A/C 

1960’s 

Dunham Bush  

First Semi-Hermetic Screw Compressor  

For Air Conditioning Chillers 

Asymmetric 

profile 

reintroduced 

Alf Lysholm 



1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 1860 

GROWTH AND DEVELOPMENT 

Port type 

displacement 

and volume ratio 

control 

Prototype dry 

running screw 

tests 

70 

options 

25 

options 

Oil flooded 

compressors 

Slide valve 

displacement control 

Semi-hermetic 

screw for A/C 

Refrigerant 

compressors 

Bitzer 

Trane 

Slide valve 

volume ratio 

control 

Atlas Copco 

Ingersoll Rand 

Frascold 

1970’s and onward 

Asymmetric 

profile 

reintroduced 

Variable speed 



GROWTH AND DEVELOPMENT 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 1860 

Early SRM 

Prototype Rotors 

LIEBERTS SCREW MILLING MACHINE 
JOHN HOLROYD AND CO. LTD, MILNROW, ENGINEERS 

WORM GRINDING MACHINE 

HOLROYD 

1953 

Holroyd delivers its first 

milling machine to Howden 

1952  

SRM kept rotor cutting 

tools for standard sizes at 

Holroyd for the benefit of 

licensees. 

1950  

Holroyd begins 

collaboration with SRM 

Early attempt at rotor manufacture. 

Planer made by Swift-Summerskill, 

Yorkshire, England. 
 Circa 1950 

 Holroyd 

Holroyd 2A Profile Milling 

Manufacturing 



GROWTH AND DEVELOPMENT 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

Holroyd 2A 

Profile Milling 

Holroyd EX 

Profile Milling 

1993 
Holroyd TG 

Dressable Wheel Grinding 

2011 

Kapp RNS Series 

CBN Profile Grinding 

1983 
Kapp RX59 

CBN Profile Grinding 

2005 
Kapp RX120 

CBN Profile & Generating Grinding 

2013 

Manufacturing 



1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

GROWTH AND DEVELOPMENT 

• SRM begins building body of knowledge. 

• Early adopters use the information, take risks, 

demonstrate viability and identify shortcomings. 

• Technical solutions lead to acceptance. 

• Manufacturing technology advances. 

• Success… 

The number of firms engaged in commercial activity 

more than triples in the 1960’s. 

More than 3 million compressors manufactured by  

SRM licensees since the mid 1940’s. 

Over 400,000 compressors produced in 2013. 



GETTING MEANINGFUL RESULTS 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

• Examples of the body of knowledge 

available today. 

• Development of screw compressor 

simulations. 



1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

GETTING MEANINGFUL RESULTS 

The body of knowledge 

Sakun Amosov Xing Rinder 

Russian Russian German Chinese 

Kovacevic, 

Stosic, 

Smith 

Computational 

fluid dynamics 

Stosic, 

Smith, 

Kovacevic 

Performance 

modeling 

Svigler 

Extensive 

geometrical 

analyses 

Screw Compressors 

Theory, Design and 

Application 

Screw Compressor 

Screw Compressor 

Handbook 

Screw 

Compressors 

Comprehensive treatment of design and application issues 



1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

GETTING MEANINGFUL RESULTS 

The body of knowledge 

Sakun Amosov Xing Rinder 

Russian Russian German Chinese 

Kovacevic, 

Stosic, 

Smith 

Computational 

fluid dynamics 

Stosic, 

Smith, 

Kovacevic 

Performance 

modeling 

Svigler 

Extensive 

geometrical 

analyses 

Screw Compressors 

Theory, Design and 

Application 

Screw Compressor 

Screw Compressor 

Handbook 

Screw 

Compressors 

Comprehensive treatment of design and application issues 

Professor Laurenz Rinder 



1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

GETTING MEANINGFUL RESULTS 

The body of knowledge 

Purdue 

1972 
21 Conferences 

158 screw papers 

VDI / TU Dortmund 

1984 
8 Conferences 

212 screw papers 

IMechE / CU London 

1999 
8 Conferences 

95 screw papers 

37 Conference Events Offered Since 1972 

465 Screw Compressor Papers Now Contained in the Proceedings 

Professor Andreas 

Brümmer 



1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

GETTING MEANINGFUL RESULTS 

Well developed reciprocating compressor 

simulations provide model for screw 

Simulation provides insights 

into screw-specific issues 

Building and using the body of knowledge 



1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

GETTING MEANINGFUL RESULTS 

49 References Cited 

17 from the 1972 Conference 

11 of those not from Purdue 

by 

Werner Soedel 

by 

J. F. Hamilton 

MATHEMATICAL MODELING AND DESIGN EVALUATION OF 

HIGH-SPEED RECIPROCATING COMPRESSORS 

 

A Thesis 

Submitted to the Faculty 

of 

Purdue University 

 

by 

 

Martin William Wambsganss, Jr. 

 

A Partial Fulfillment of the  

Requirements for the Degree 

of 

Doctor of Philosophy 

 

January, 1966 

Building and using the body of knowledge 



1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

GETTING MEANINGFUL RESULTS 

MATHEMATICAL MODELING AND DESIGN EVALUATION OF 

HIGH-SPEED RECIPROCATING COMPRESSORS 

 

A Thesis 

Submitted to the Faculty 

of 

Purdue University 

 

by 

 

Martin William Wambsganss, Jr. 

 

A Partial Fulfillment of the  

Requirements for the Degree 

of 

Doctor of Philosophy 

 

January, 1966 

Building and using the body of knowledge 

58#A#146(

Simula/ on(of(a(Reciproca/ ng(Compressor(

on(an(Electronic(Analog(Computer(

Walter(Brunner(



1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

GETTING MEANINGFUL RESULTS 

Bo Sångfors 

Building and using the body of knowledge 



1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

GETTING MEANINGFUL RESULTS 

• Large body of knowledge available. 

• Contributions from academia, technology 

organizations, industrial firms. 

• Various degrees of accessibility. 

• Existing information used as basis for advances. 

• Success illustrated in Purdue Conferences… 

24 papers on screw compressor simulation. 

Based on my experience, this is a significant 

contribution to industry designers. 



THE FUTURE DEFINED 

1940 1960 1950 1930 1910 1920 1970 2010 2000 1980 1990 1900 1890 1880 

• What I think we will see. 

• What I know about how it will happen. 

Professor Knut Kauder 



THE FUTURE DEFINED 

• CFD for “everyday” design 

• Multi-phase flow 

• Fluid-structure interaction 

• Full spectrum optimization 

• System models to simulate application stress 

• Manufacturing models to include variation stress 

• Manufacturing process simulation 

• Model variation in machine functions 

• Adaptable, tolerant designs and smart systems 

• Adjustable or condition tolerant configurations 

• Sensors, controls and materials 

What I think we will see 

It’s hard to make predictions, especially about the future 



“If you want new ideas, read old 

books.” 

Ivan Petrovich Pavlov 

THE FUTURE DEFINED 

So, we should find the old books and giants… 

What I know about how it will be done  

“If I have seen further it is by 

standing on the shoulders of giants.” 

 Isaac Newton 



THE FUTURE DEFINED 

Use and contribute to the body of knowledge 

Here are just a few of the old books… 



THE FUTURE DEFINED 

… and the giants are right here. 

Take the opportunity to share ideas and results with others  

You and the people next to you who are actively 

creating, sharing and using information to 

advance compressor technology… 

… that is exactly how the future of screw 

compressors will be determined. 
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PAST, PRESENT AND FUTURE 

QUESTIONS 

OR COMMENTS? 

THANKS 

Purdue / Herrick Labs 
Compressor Conference Organizing Committee 
Professor Eckhard Groll 
Kimberly Stockment 
Christian Bach 
Stephen Caskey 
Donna Cackley 
Ingersoll Rand  (Trane, Thermo King) 
Matt Cambio 
Drew Turner 
Lars Sjoholm 
John Crouse 
Jeanne Harshaw 
Joe Riemer 
Gang Wang 
Gordon Powell 
Bright Wei Liang Sun 
Jason Zhou 

Aerzen 
Stephen Brand 
Bitzer 
Joe Sanchez 
TU Dortmund 
Knut Kauder 
Andreas Brümmer 
VDI 
Stefani Busch 
Frascold 
Matteo Iobbi 
TU Wien 
Professor Laurenz Rinder 
Dresser Roots Connersville 

Kapp 
Hans Jürgen Heyder 
Holroyd 
Chris Holmes 
City University London 
Ian Smith 
Nikola Stosic 
Ahmed Kovacevic 
SRM 
Soren Edström 
Mats Sundström 
Bo Sångfors 
Howden 
Graeme Cook 
Atlas Copco 
Henrik Öhman 
Lost Places Blog 
J. O’Hannes 



SCREW 

COMPRESSORS 

PAST, PRESENT AND FUTURE 

https://purdue.qualtrics.com/SE/?SID=SV_88MJjihtfoxk7e5 

Want	to	offer	your	opinions	on	going	forward	with	screw	compressor	
technology?		
	
You	can	do	so	by	comple ng	a	short	survey	using	the	link	below.	Results	
will	be	compiled	for	review	by	the	conference	organizing	and	advisory	

commi ees.	Results	will	be	shared	as	appropriate	based	on	responses.	

Survey closes on July 31, 2014 
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COFFEE  

BREAK 

 

9:30 – 9:45 


