
Since the dawn of the natural gas industry, pulsation in pipes has been a mis-
understood problem. Because pulsation causes vibration, vibration causes 

fatigue, and fatigue causes potentially catastrophic failures, the accepted way to 
attenuate pulsation has been to dissipate its energy as quickly as possible with 
friction. Unfortunately, friction causes pressure loss which decreases compres-
sion efficiency. The long sought silver bullet is pulsation attenuation with negli-
gible pressure loss.

The truth is that pulsation energy is valuable and should be conserved, not dis-
sipated. Pulsation attenuation pipe networks (PAN) are carefully designed systems 
that cancel, interleave, and reflect pulsation energy to conserve almost all of it. 
PAN systems have been field-proven to provide essential pulsation attenuation 
with negligible pressure loss.1,2,3

Pulsation is most often created by reciprocating compressors and resonance 
in system/yard piping. Traditional pulsation control systems use combinations of 
primary and/or secondary volume bottles, often with complex internal choke 
tubes, baffles, and chambers, as well as external choke tubes and various orifice 
plates installed at specific locations in the system piping. These devices accomplish 
pulsation control by adding resistance, or damping, to the system; they can cause 
significant system pressure losses upstream and downstream of the compressor 
cylinders. Although these systems may be well designed, the resulting pressure 
losses reduce overall system efficiency.

The reduction in pulsation vs. the increase in pressure loss trade-off is tolerable 
for many high-pressure ratio compressor applications. However, for common pipe-
line transmission applications with low-pressure ratios (in the range of about 1.1 to 
1.6), system pressure losses can severely degrade the compressor operating efficiency, 
especially when higher speed (>600 rpm) compressors are used. For example, a 20% 
loss of efficiency on an 8000-hp (6000-kW) compressor wastes 1600 hp (1200 kW). 

This loss of efficiency has become more significant in recent years as the US 
pipeline industry has expanded its use of larger, high-speed, reciprocating com-
pressors. With the world’s increased awareness of the need for higher energy ef-
ficiency and a reduced carbon footprint, new, more efficient, pulsation attenuation 
systems are required now. 
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reciprocating compressors and reciprocating engines have 
a great deal in common. engines pump air and compressors 
pump natural gas. In the middle of the 20th century, racing en-
gine designers discovered how to reflect pulsation energy to 
make a lot more horsepower to win races. This, in turn, stimu-
lated academic curiosity and research. The engineering college 
at The Queens University of belfast (QUb) became a center 
for the study of unsteady gas dynamics in pipes. Its faculty, led 
by Professor Gordon P. blair, Cbe, published hundreds of juried 
SAe International and American Society of Mechanical engi-
neers (ASMe) papers on the theory and simulation of pulsation 
in engine intake and exhaust pipes.

In the 1990s, optimum Power Technology acquired the ex-
clusive worldwide rights to the unsteady gas dynamic simula-
tion software created by Prof. Blair and sponsored many years 
of research in this field at QUb. optimum Power Technology 
created and markets Virtual Two-Stroke and Virtual Four-Stroke 
engine simulation and design software products. Virtual Four-
Stroke has been used to design engines that have won the Indi-
anapolis 500, the NASCAr Daytona 500, the Le Mans GT class, 
the $5 Million Progressive Automotive XPrize competition, and 
many Formula SAe competitions. 

During the last decade, optimum Power Technology has up-
graded the thermodynamics and gas dynamics calculations to 
properly simulate real gas mixtures using National Institute of 
Standards and Technology (NIST) gas properties. The result of 
this effort is the Virtual Pumping Station (VPS) simulation and 
design software product. The insight provided by VPS has en-
abled optimum Pumping Technology (oPT) and ACI Services 
Inc. (ACI) to create products for the natural gas pipeline indus-
try. These products include the PAN Filter and the PAN Mani-
fold hi-Performance Compressor Manifold.

AN INTroDUCTIoN To PAN FILTerS
As applied to PAN Filters, PAN is an acronym for Pulsation 

Attenuation Network (patent pending). PAN Filters consist 
of one or more loops created with standard pipes and spe-
cial junctions called Tuning Section Transitions collectors, TST 
collectors, or simply PAN Junctions. The loop lengths and di-
ameters, together with the patent-pending TST collectors, are 
engineered to reduce pulsations and maximize flow in a pipe 
network without causing pressure drop. An example of a single 
PAN Filter Loop is shown in Figure 1.
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Theory oF oPerATIoN
PAN Filters are a dramatic departure from traditional pulsa-

tion control bottles and represent a new way of thinking about 
pulsation control. Whereas bottles use restrictions like orifice 
plates and choke tubes to dissipate pulsation energy, PAN Fil-
ters attenuate pulsation without restrictions, pressure drop, or 
energy loss. In a PAN Filter, the flow stream, as well as the pul-
sation energy, is carefully and equally split into two paths. Figure 
2 illustrates the complete cancellation of the primary frequency 
using a single-loop PAN Filter. half of the pulsating flow travels 
through a loop that is longer, by one-half wave length, than the 
short length of the flow path straight through the TST collector. 
When the two waves of equal amplitude in the two flow paths 
are carefully rejoined 180˚ out of phase, one wave completely 
cancels the other, eliminating the pulsation at that frequency in 
the downstream flow.

In addition to the primary frequency, all odd harmonics of 
that frequency are also completely cancelled. Figure 3 de-
picts cancellation for a single-loop PAN Filter designed for a 
primary frequency of 4 hz. Note that complete cancellation 
occurs at the primary frequency (4 hz) and all odd harmon-
ics of the primary frequency (i.e., 3x4=12 hz, 5x4=20 hz, 
7x4=28 hz, etc.). At even harmonics of the primary frequen-
cy (i.e., 2x4=8 hz, 4x4=16 hz, etc.) there is no cancelation. 
Between the even and odd harmonic frequencies, partial 
cancellation occurs.

Additional loops can be added in series to produce broad 
bands of pulsation attenuation that fill in the cancellation gaps 
between the odd and even orders of the primary frequency. 

Figure 1: A single PAN filter loop.

Figure 2: Pulsation 
cancellation with a 
Pan Filter.

Figure 3: Single-loop Pan Filter cancellation. 



Two or more loops may be necessary for applications with 
variable speed compressors, varying gas compositions and 
temperatures, varying flow velocities and flow streams with 
complex pulsation signatures. A 2-loop PAN Filter is shown 
in Figure 4. 

Note that, when necessary, the footprint can be reduced by 
folding loop pipes over themselves. The graph in Figure 5 shows 
the effect of adding a second loop tuned to cancel 2.7 hz and 
its odd harmonics. This design completely cancels 8 hz, the first 
even harmonic of the 4-hz loop. The two loops in series result 
in at least 75% cancellation of all frequencies between 2 and 
4.75 hz, providing a broader band of attenuation.

The graph in Figure 6 shows the broad band of pulsation can-
cellation that can be achieved with a 4-Loop PAN Filter. These 
loops are designed to cancel 4, 8, 16, and 32 hz. Note that 4 
hz and all 14 harmonics of 4 hz, up to 60 hz, are completely 
canceled. In addition, note that all frequencies from 11 hz to 53 
hz are attenuated by more than 90%.

While the pressure losses of conventional bottles and pul-
sation damping orifice plates are significant, as much as 25% 
of line pressure in extreme cases that have been documented, 
pressure losses in PAN Filter systems are nearly zero, even in 
the highest transmission line flow cases. As a result, PAN Filters 
will increase operating efficiency, so that more flow can be pro-
duced for a given horsepower input, or less horsepower is re-
quired for a given flow rate. either way, the use of a PAN Filter 
reduces operating cost and greenhouse gas (GHG) emissions.
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Figure 4: two-loop Pan 
Filter – loops in series.

Figure 5: two-loop Pan Filter cancellation.

Figure 6: Four-loop Pan Filter cancellation.

APPLICATIoNS
PAN Filters can be used to attenuate pulsation in virtu-

ally any piping system. Specific target applications include 
the following: 

1. PAN Filters can be applied to reduce harmful pulsations 
and associated shaking forces and pipe stresses in reciprocat-
ing compressor suction and discharge headers, without any 
significant pressure losses. An example of a compact PAN Fil-
ter design for retrofit to the discharge header of an existing 
slow-speed integral engine compressor is shown in Figure 7.

2. PAN Filters can be applied to effectively eliminate 
pulsations upstream of flow metering stations to increase 
measurement accuracy and reduce the risk of damage to 
the precision flow measurement instruments. In this ap-
plication, PAN Filters are more effective than conventional 
pulsation bottles over a very wide range of flow rates, 
without any significant pressure losses. Figure 8 is an ex-
ample of a PAN Filter being installed upstream of a large 
flow metering station in 2015.

3. PAN Filters can be used on lines upstream, or down-
stream, of centrifugal compressors to eliminate pulsations, 
without any significant pressure losses, which might other-
wise create unsteady flow within the centrifugal compres-
sor that would lead to premature surge and a reduction in 
its useful operating map. Given the typical high flow rates of 
centrifugal compressors, PAN Filters provide solutions with 
significantly less line pressure loss and typically lower cost 
than other pulsation control alternatives.

Figure 7: PAN Filter design for retrofit to the discharge 
header of an existing slow-speed integral compressor. 



AN INTroDUCTIoN To PAN hI-PerForMANCe CoM-
PreSSor MANIFoLDS

As applied to PAN hi-Performance Compressor Manifolds, 
PAN is an acronym for Performance Augmentation Network. 
Patent-pending PAN hi-Performance Compressor Manifolds 
attenuate pulsation and improve in-cylinder compression ef-
ficiency and/or flow. PAN Manifolds replace the pulsation con-
trol bottles that are normally attached to the suction and dis-
charge of reciprocating compressors. They can be optimized 
to enhance a compressor’s efficiency and/or increase its flow 
far beyond the benefit of eliminating all suction and discharge 
pressure losses.  

Theory oF oPerATIoN
PAN hi-Performance Compressor Manifolds do two 

things. First, they interleave the pulses coming from two or 
more compressor cylinders to attenuate pulsation traveling 
away from the compressor; second, they reflect pulsation 
pressure waves back to the cylinder flanges of a compres-
sor when its valves are open to improve the efficiency and/
or flow of the compressor. This can dynamically lower the 
effective pressure ratio at which the compressor cylinders 
operate, which decreases the adiabatic work and power re-
quired to compress the gas.

Pulsation control, reducing system pressure losses and im-
proving efficiency on single-stage, multi-throw (4 or 6) high-
speed pipeline compressor systems are particularly challenging 
problems. These compressors offer a great opportunity to apply 
PAN hi-Performance Compressor Manifold technology. Their 
configurations allow excellent pulsation control using only a net-
work of pipes and PAN Junctions, with no bottles, choke tubes, 
or orifice plates.

A conventional pulsation control system with primary and 
secondary bottles using internal choke tubes, baffles, and ori-
fices is shown in Figures 9a and 9b.

A PAN hi-Performance Compressor Manifold4 was de-
signed for this compressor to operate under both variable 
speed and variable load operating conditions. The design 
specifications called for a 20% speed turn down (720 to 580 
rpm) and eight load steps. Many different pressure ratios 
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Figures 9a and 9b: existing 6-throw, 8000-hp 
(5968-kW) high-speed compressor showing 
primary and secondary suction bottles.Figure 8: Pan Filter being installed upstream of 

a large flow metering station in 2015.

and load steps were simulated and evaluated with the one-
dimentional time-based VPS software, and the PAN Mani-
fold’s performance was excellent for all of those operating 
conditions. A 3-D model of the PAN hi-Performance Com-
pressor Manifold for this compressor is shown in Figures 
10a and 10b.

It is more than a coincidence that the PAN Manifold that 
surrounds this modern, high-efficiency reciprocating com-
pressor resembles the exhaust piping used on modern, high-
performance reciprocating internal combustion engines. Both 
kinds of manifolds are designed to reflect and properly phase 
the substantial pulse energy created by the pistons to improve 
the efficiency of their operation. Dissipating, i.e., wasting, the 
energy of compressor pulses with bottles, choke tubes, and 
orifice plates is an antiquated idea and design practice. This is 
becoming increasingly unacceptable as energy efficiency and 
GHG regulations are requiring improvements by the industries 
that use gas compressors.

efficient Tuning Section Transition (TST) collectors, often 
called PAN Junctions, are critical to the performance of the 
PAN Manifold. Three 12-in. (305-mm) diameter primary 
pipes merge the flow and pulses from the three cylinders 
on each side of the compressor into a 3-port TST collector. 
This was done for both the suction and the discharge on 
each side of the compressor. With the uniform phasing of 
the crankshaft throws, equal length header pipes will inter-
leave and attenuate the pulses joined together at the 3-port 
TST collector. Although not always necessary, this attenua-
tion effect is most effective when all compressor cylinder 
ends are unloaded equally. 

Standard pipe and elbows are used for all of the pip-



ing between the cylinders and TST collector connec-
tions. The 16-in. (406-mm) diameter pipes on the two 
sides of the compressor are designed to have different 
lengths before being joined by 2-port TST collectors on 
both suction and discharge. The different pipe lengths 
from the two 3-port TST collectors to the 2-port TST 
collectors are optimized to create a phase delay that 
interleaves the six pulses from each side of the com-
pressor, which provides further pulsation attenuation. 
The large ends of the 2-port TST collectors connect to 
existing 24-in. (610-mm) diameter station suction and 
discharge pipe legs coming into the compressor build-
ing from the main headers.

The suction PAN Manifold system is mounted over-
head on a pipe deck as shown in Figures 11a and 11b. This 
structure is similar to what is used in chemical plants. For 
this large unit, it is rigidly constructed and mounted on 
concrete piers. For smaller skid-mounted units, it can be 
integrated into the skid design. Thorough finite element 
analysis (FeA) modeling ensures that there is adequate 
stiffness to support and restrain the PAN Manifold piping 
overhead during operation. Sufficient space is provided 
underneath the pipe deck for accessing the frame top 
cover, and a monorail can be added for frame mainte-
nance if desired. 

Figures 12a and 12b compare the simulated suction 
and discharge pulsation at the pipeline upstream and 
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Figures 11a and 11b: (top) isometric views of 
Pan manifold system with suction pipe deck 
and (Bottom) part of floor decking in place.

Figures 12a and 12b: Pan manifold and bottle system suction (top) 
and discharge (Bottom) pulsation control – 1.2 ratio, fully loaded.

Figures 10a and 10b: isomet-
ric (above) and top (Below) 
views of “bottle-less” Pan 
manifold for a 6-throw, 8000-
hp (5968-kW) high-speed re-
ciprocating compressor.



downstream of the PAN Manifold and bottle systems over 
the 580- to 720-rpm speed range at a 1.2 pressure ratio with 
no unloading.2 In this case the PAN’s maximum suction pulsa-
tion was 4.3 psi [29 kPa] (0.7% of line pressure) and maximum 
discharge pulsation was less than 3.4 psi [23 kPa] (0.5% of line 
pressure). both are well within industry standards. Through-
out this article, the term “fully loaded” refers to “no compres-
sor unloading” and does not refer to the motor or engine 
driver load.

Figures 13a and 13b show the actual pulsations and atten-
uation for this same case at 720 rpm at the cylinder flanges, 
after the primary 3-port TST collectors and after the sec-
ondary 2-port TST collectors in the pipeline headers.4

While this PAN is very effective at controlling pulsation, 
its pressure loss reduction is even more impressive. Figures 
14a and 14b compare pressure losses from simulations of 
the existing two-bottle system and the PAN Manifold sys-
tem for the 1.2 ratio loaded and the 1.5 ratio fully unloaded 
cases,4 respectively. At the 1.2 ratio, with no unloading, the 
total of suction and discharge pressure losses of the PAN 
Manifold system at all speeds, from 580 to 720 rpm, is ap-
proximately 1 psi (6.8 kPa). by comparison, the baseline 
bottle system experiences a total pressure loss of over 9.6 
psi (66 kPa) at 580 rpm, which increases steadily with in-
creasing speed to 14.5 psi (1 bar) at 720 rpm. At the highest 
flow at 720 rpm, the PAN has 93% less pressure loss than 
the bottle system. on the suction side of the PAN Mani-
fold, the bernoulli effect creates a slight pressure gain, not a 
loss, because this compressor has a total flange area that is 
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Figures 13a and 13b: Pan manifold system suction (top) and 
discharge (Bottom) pulsation control – 1.2 ratio, fully loaded.

Figures 14a and 14b: Pan manifold and bottle system pressure loss 
– 1.2 ratio, fully loaded (top) and 1.5 ratio, fully unloaded (Bottom).

slightly larger than the area of the 24-in. (609-mm) diameter 
suction pipeline connection.

At the low flow 1.5 pressure ratio conditions, the PAN Mani-
fold pressure loss is 0.3 psi (2.1 kPa) or less. Under the same 
operating conditions, the current bottle system has a total 
pressure loss ranging from 4.6 psi (28 kPa) at 580 rpm to 8.2 
psi (50 kPa) at 720 rpm. At 720 rpm the PAN has 96% less pres-
sure loss than the bottle system.

Figures 15a and 15b show the efficiency of both systems 
measured in bhp/MMSCFD and the % PAN Manifold effi-
ciency improvement.4 The PAN Manifold’s efficiency is 15% 
better at 720 rpm and it averages more than 12% over the 
speed range.

The VPS design and analysis software allows the engi-
neer to obtain pressure vs. volume diagrams for any head 
or crank end of a virtual compressor using its Virtual Data 
Acquisition system. Figure 16 compares the PV diagrams of 
the same cylinder head-end for both the PAN Manifold and 
bottle systems.4 The suction pipeline pressure is 625 psi (48 
bar) and the discharge pipeline pressure is 750 psi (52 bar), 
resulting in a 1.2 pressure ratio. The area within the curves 
is proportional to the work that the cylinder end does to 
pump the gas. It is obvious to see in Figure 16 that the PAN 
Manifold cylinder end does less work than the bottle sys-
tem to pump the same amount of gas and therefore is much 
more efficient. To understand why this is true, it is necessary 
to see and understand how the PAN Manifold has been de-
signed to improve the cyclical pressure fluctuations at the 
cylinder flanges.



In addition to PV diagrams, an engineer can obtain gas 
pressure vs. crank angle plots for any pipe location along 
the gas flow path within the VPS model. A close inspection 
of the cyclical pressure fluctuation at both the suction and 
discharge cylinder flanges for both the PAN Manifold and 
bottle systems show why the PAN Manifold system requires 
less power. Figures 17a and 17b compare the instantaneous 
gas pressure vs. crank angle at the suction and discharge 
flanges of the PAN Manifold and bottle systems at 1.2 pres-
sure ratio and 720 rpm.

In Figure 17a, it can be seen that when the bottle system cyl-
inder is drawing gas into both ends, the cylinder suction flange 
pressure is much lower than the suction flange pressure of the 
PAN Manifold cylinder most of the time. While the bottle sys-
tem suction pressure loss from the pipeline to the flange (Suc 
Pipeline - bottle Suc Avg average for 360 degrees) is 9 psi (62 
kPa), the dynamic pressure difference between the bottle sys-
tem and the PAN Manifold during suction flow can exceed 30 
psi (2.07 bar).

In Figure 17b, it can be seen that the discharge flange condi-
tions are the opposite of suction. Here, the bottle system dis-
charges into higher pressure than the PAN Manifold system. 
It is interesting to note that the difference between bottle 
system discharge pressure loss and PAN Manifold pressure 
loss is only 3 psi (21 kPa). however, the difference in flange 
pressure at mid-stroke (-90 and +90 degrees) is a whopping 
47 psi (3.3 bar). This is a vivid example of how averages can be 
very misleading for dynamic gas systems.

Figures 17a and 17b: Pan manifold vs. bottle system suction and 
discharge flange pressure vs. crank angle – 1.2 ratio no unloading 
at 720 rpm.

In conclusion, conventional bottle systems are designed to 
dissipate the energy in the pulses that come out of recip-
rocating compressor cylinders. The pulse energy is treated 
as a problem that must be eliminated as quickly as possible. 
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Figure 16: Pan manifold vs. bottle system pressure vs. Volume 
diagram – 1.2 ratio fully loaded at 720 rpm.

Figures 15a and 15b: Pan vs. bottle system – 1.2 ratio 
fully loaded bhp/MMSCFD (Top) and % efficiency im-
provement (Bottom).



A well-designed PAN Manifold does exactly the opposite. 
rather than dissipate pulse energy, a PAN Manifold uses it to 
make the compressor operate more efficiently, while simul-
taneously attenuating pulsation at the pipeline to very low 
levels. ACI Services Inc. and optimum Power Technology have 
used the Virtual Pumping Station and Automated Design sys-
tems to change the phasing and amplitude of the gas pulsation 
at the flanges to maximize the cylinder’s adiabatic pumping 
efficiency. This patent-pending technology is a major break-
through in improving the efficiency of high-speed reciprocat-
ing compressors.

APPLICATIoNS
PAN hi-Performance Compressor Manifolds can be used 

with any reciprocating compressor system, but the highest 
performance benefits are on low pressure-ratio 2-throw, 
4-throw and 6-throw single-stage reciprocating compressors, 
as well as on multi-stage compressors having 2-throws or 
3-throws per stage.

Specific target applications of PAN Manifolds include the fol-
lowing examples. In many cases all the applications can be met 
with a single optimized PAN Manifold design. 

1. PAN Manifolds can be applied to attenuate the detrimen-
tal gas pulsations created by reciprocating compressors, pre-
venting them from traveling upstream and downstream from 
the pumping station.

2. PAN Manifolds can be applied to reduce the vibrations 
caused by pulsation bottles. In PAN Manifold systems, pulsa-
tions are reduced significantly at the first manifold junction. 
This means that the high-amplitude pressure pulsation acts 
only on the relatively short smaller diameter header pipes 
(12 in. in this example), rather than the much larger diameter 
(up to 60 in.) bottles. It is estimated that the resulting shaking 
forces can be 25% to 90% lower, which will reduce vibration 
related failures and increase the mean time between failures 
for the compressor.

3. PAN Manifolds can be used to minimize pressure losses 
on both the suction and discharge sides of the compressor. 
There are no baffles, choke tubes or orifice plates to impede 
gas flow, as the pulsation bottles can be completely eliminated 
from the system. Figure 18 is an early example of a combina-
tion PAN Manifold and PAN Filter system that was retrofitted 

on a 4-throw, single-stage 1000-rpm reciprocating compres-
sor in 2009. 

4. PAN Manifold technology can be used to significantly 
reduce the compression horsepower requirement or in-
crease the compressor flow for a given power rating. Utiliz-
ing 1-D unsteady gas dynamic simulation software that has 
been successfully applied to high-performance engines for at 
least two decades, optimized PAN Manifold configurations 
can boost the suction pressure during the compressor cyl-
inders’ suction events and reduce the discharge pressure 
during the cylinders’ discharge events. Combining this with 
the aforementioned reduction of system pressure losses can 
typically reduce pipeline compression energy costs by 10% 
to 20% or more. Figure 19 shows a 4-throw, single-stage 
1400-rpm compressor with a Hi-Performance PAN Com-
pressor Manifold installed in 2015, which increased efficien-
cy enough to permit the use of larger compressor cylinders 
to significantly increase the unit’s capacity compared to what 
was possible with a comparable bottle-equipped system. Fig-
ure 20 shows a next-generation Hi-Performance PAN Com-
pressor Manifold designed for a 6-throw, single-stage 750-
rpm compressor.

SUMMAry
Lab testing and field installations have successfully dem-

onstrated that PAN Filters and PAN Hi-Performance 
Compressor Manifolds effectively control pulsations while 
significantly increasing reciprocating compressor system 
efficiency and capacity. Using advanced VPS simulation 
software, optimal PAN systems can be designed and the 
performance reliably predicted for the wide range of op-
erating conditions that are typical of most reciprocating 
compressor applications.

Several key advantages have driven end users’ interest and 
commitment toward the successful introduction of PAN tech-
nology in actual field applications. In addition to a fundamental 
interest in supporting the advancement of new compression 
technology, the end users saw the potential for significant 
commercial benefit by delivering more flow from compres-
sors for a given driver size and energy input. The potential in-
creases in flow and efficiency expected from the PAN system 
reduce fuel cost and exhaust emissions on a specific power 
basis. Such advancements may soon become mandatory as 
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Figure 18: early example of a combina-
tion PAN Manifold and PAN filter retro-
fitted to an existing 1000-rpm compres-
sor in 2009.
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new regulations emerge from recently announced govern-
ment initiatives to increase natural gas compressor efficiency 
and reduce GHG emissions. In cases where multiple units are 
paralleled in a station, the PAN technology offers the poten-
tial to reduce capital cost by reducing the number and/or size 
of the required drivers and compressors.

Figure 19: a 4-throw, single-stage 1400-rpm compressor with a hi-
Performance Pan Compressor manifold installed in 2015. Figure 20: 
next generation hi-Performance Pan Compressor manifold de-
signed for a 6-throw, single-stage 750-rpm compressor.
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