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Takao Koga, Kobelco Edti 
Compressors, Inc., USA, 

reports on the change from 
centrifugal and reciprocating 
to screw compressors in oil 

refinery services.

As everyone in heavy industry is aware, environmental 
requirements are becoming more stringent and severe 
worldwide. These new requirements are already having 

the following impacts on the oil refining industry:

To reduce sulfur contents from gasoline and diesel.

To eliminate flare gas.

To convert heavier oil to lighter oil.

To improve the efficiency of the plant.

To reduce emissions.

As a result, new requirements and demands dictate that, 
in order to reduce the sulfur content from gasoline and diesel, 
and convert heavier oil to lighter oil, a high volume of hydrogen 
is required. In order to eliminate flare gas, a flare gas recovery 
system is required. Also, in order to improve the plant efficiency 
and reduce emissions, highly efficient and highly reliable 
machinery is required. Based on these new requirements, 
additional gas compressors will need to be installed.
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Tradition
Two types of gas compressors have been used in the oil 
refining industry, i.e. centrifugal (API617) and reciprocating 
(API618) compressors. Centrifugal compressors are 
generally more suitable for a high volume gas service, 
at lower pressures, while reciprocating compressors are 
generally more suitable for lower volume, high discharge 
pressure services.

For example, hydrogen makeup service requires high 
pressures, in the range of 1000 psi (70 bar) to 2800 psi 
(200 bar). In hydrogen makeup service, a reciprocating 
compressor has typically been used.

For hydrogen recycle gas services, larger gas flows are 
required, often combined with a lower compression ratio, 
and centrifugal compressors have often been selected.

The drawbacks in these services are that reciprocating 
compressors require frequent maintenance, frequent 
replacement of wearing parts and frequent inspection, 
resulting in high operational costs. In addition, they are 
noisy, and require heavy foundations and/or pulsation 
studies. Centrifugal compressors, on the other hand, are 
not particularly suitable for low molecular weight gases, 
such as hydrogen. Centrifugal compressors are also not 
good in variable operation, where the gas composition can 
change or be considered a typical ‘dirty’ gas service.

new	model
The new requirements in the oil refining industry require a 
more reliable, more flexible, and more efficient compressor 
design for hydrogen and dirty gas services. 

Hence the API 619 screw compressor design is 
a third type of gas compressor designed to meet the 
new demands in the modern oil refining industry. This 
compressor design must easily handle hydrogen or 
dirty gas services, achieve high pressures, require less 
maintenance, and be environmentally friendly. This design 
is the (API 619) screw gas compressor. In API 619, there are 
two types of screw gas compressors referenced, i.e. the oil 
injected type and the oil free type. 

Table 1. Basic features of oil injected and oil free screw gas  
compressors (API619)

Oil injected screw 
compressor 

(WET)

Oil free screw  
compressor  

(DRY)

Pressure Up to 1500 psi  
(100 bar)

Up to 650 psi  
(45 bar)

Capacity 12 000 acfm  
(20 000 m3/hr)

65 000 acfm  
(110 000 m3/hr)

Turndown 100% to 20% by slide 
valve

Recycle or VSD

Compression 
ratio

Extremely high ratio 
with single stage

Varies according to the 
gas composition

Hydrogen Suitable Depending on  
requirements

Dirty or difficult 
gas

 Depending on  
requirements

Suitable

Figure 3. Oil injected screw gas compressor for hydrogen, 99.9% 
service.

Figure 4. Oil free screw gas compressor for vapour and flare recovery 
service.

Figure 1. Wet screw, oil injected or oil flooded screw.

Figure 2. Dry screw, oil free screw.
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In the API 619 oil injected screw gas compressor, the lube 
oil injection into the compressor acts as a lubricant, a coolant 
and a sealant. As a result, oil injected screw gas compressors 
(WET screw compressors) can easily handle hydrogen, achieve 
high pressures(up to  
1500 psi =100 bar), plus extremely high compression ratios 
with a single stage or two stage design. The screw compressor 
design also requires less maintenance, and is environmentally 
friendly. Because of the screw compressor’s inherent high 
reliability, a spare compressor is not always a requirement. 
The API 619 oil injected screw gas compressors have recently 
been applied for various services up to 1500 psi (100 bar), 
such as hydrogen makeup, boosting, and recycle gas services 
in various oil refining processes, replacing the traditional 
reciprocating compressor.

The oil injected screw gas compressor is quite flexible, 
and the design provides a large turndown ratio during 
operation, combined with a tremendous operational flexibility 
and power savings via the built-in slide valve. The slide valve 
provides for turndown from 100% to 20%, linearly, without 
step control. This greatly contributes to the improvement of 
the overall plant efficiency and flexibility in operation.

For instance, an older reciprocating compressor driven 
by a gas engine cannot comply with current environmental 
requirements requiring lower emissions. In this case, the 
older reciprocating compressor must be replaced by a new 
and efficient gas compressor driven by an electric motor. 
The API 619 oil injected screw gas compressor design is 
typically quite suitable for replacing older reciprocating 
compressors driven by gas engines.

Oil free screw gas compressors (DRY screw 
compressors) can reliably handle dirty and difficult gas 
without concerns about gas and oil contamination. In 
services where the gas includes certain liquids, dust, 
impurities, H2S, water, heavy hydrocarbons, etc., and the 
gas composition changes, the API 619  
oil free screw gas compressor is  
the logical choice. In addition,  
the API 619 oil free screw gas compressor can handle larger 
gas flow rates because it is designed to operate at higher 
rotational speeds.

As a perfect example, the 
API 619 oil free screw gas compressor has been used 
for flare gas recovery in an oil refinery. The environmental 
restrictions on the flaring of gas are now worldwide, and 
this service requires robust and reliable machinery suitable 
for the variable, nasty gases, which could be sent to the 
flare. In addition, the oil free screw gas compressor is 
utilised for refinery coker gas and FCC wet gas services, 
which require the compression of a gas containing heavy 
hydrocarbons, water, and other, often unpredictable 
impurities.

For current oil refinery requirements, both API 619 oil 
injected and API 619 oil free screw gas compressor designs 
will make a significant contribution towards improving the 
reliability and efficiency in the modern oil refinery. The unique 
and advanced mechanical features of both types of API 619 
screw gas compressors offer robust, reliable, and efficient 
compression in a wide variety of services in the modern oil 
refinery.  



Kobelco Screw Gas Compressors (API 619)

A Better Answer 
for Heavy-Duty 
Process Gas
Service

If you thought reciprocating or 
centrifugal compressors were the 
only options for heavy-duty process 
gas service, we have good news.

KOBELCO rotary screw gas compressors
are excelling in applications worldwide,
including:

Oil-Injected Compressor Applications:
� Hydrogen for Gasoline & Diesel

Desulfrization and Hydrotreating
� Fuel Gas Boosting
� PP & PE 

Process Gas
� Gas Pipeline

Boosting
� Coke Oven Gas
� Helium

Oil-Free Compressor Applications:
� Flare Gas Recovery
� Offshore Vapor Recovery Unit (VRU)
� Refinery Off-Gas, Vent Gas, Coker Gas
� Heavy Hydrocarbon Gas
� Dirty Gas
� Petrochemical Process Gas

(Styrene Monomer, Butadiene, LAB, Soda Ash)

… and more

Superior Performance
KOBELCO oil-injected screw compressors
are robust, with discharge pressures up
to 1,500 psig (100 barg) and extremely
high compression ratios. Our oil-free
screw compressors handle large capaci-
ties up to 65,000 CFM (110,000 m3/hr)
and difficult gas applications.

Tokyo +81-3-5739-6771
Munich +49-89-242-18424
www.kobelco.co.jp/compressor

Kobelco EDTI 
Compressors, Inc.
Houston +1-713-655-0015
rotating@kobelcoedti.com
www.kobelcoedti.com

Kobelco Screw Compressors— 
better technology for 

heavy-duty process 
gas compression.

Ask KOBELCO!

The Best Solution
for Any Gas
Compression
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