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Technical Foundation and Industrial Significance of the AIRMAN PDS185S

In the realm of industrial infrastructure and construction, the AIRMAN PDS185Sseries represents a pinnacle of
portable pneumatic engineering. As a rotary screw compressor, the PDS185S is designed to provide a continuous,
reliable flow of compressed air at a rate of 185 Cubic Feet per Minute (CFM), a standard capacity that balances
portability with high-output performance for pneumatic tools, sandblasting, and site-specific utility air.
Understanding the intricate mechanical architecture of these machines is vital for engineers and fleet managers
who require high uptime in demanding environments, ranging from civil engineering projects to maritime auxiliary
operations.

The AIRMAN philosophy, spearheaded by Hokuetsu Industries, focuses on the integration of high-efficiency air
ends with robust diesel power plants. The "PDS" designation signifies a portable diesel-driven screw compressor,
while the "185" denotes its volumetric flow capacity. This specific capacity class is often considered the 'workhorse'
of the rental and construction industries because it provides sufficient volume to power two 90-lb pavement
breakers simultaneously or a variety of medium-scale industrial applications. The technical evolution of the
PDS185S—spanning across variants like the 6C2, 6B4, and the modern 6E1—showcases a progression in
emission controls, noise reduction, and thermal management systems.

Core Mechanical Principles: The Rotary Screw Mechanism

At the heart of the AIRMAN PDS185S is the twin-screw air end. Unlike reciprocating compressors that use
pistons to create pulsed air flow, the rotary screw mechanism utilizes two intermeshing helical rotors (the male and
female rotors). As these rotors spin, the volume between their lobes decreases, trapping and compressing the air.
This process is continuous, resulting in a surge-free delivery of compressed air that is essential for precision tools.

The Compression Cycle and Oil Injection

The AIRMAN system utilizes an oil-injectedrotary screw design. Oil serves three critical functions in this cycle:
lubrication of the rotor bearings, sealing the clearances between the rotors to prevent internal leakage (blow-back),
and cooling the air during the compression process. Because air heats up significantly when compressed
(adiabatic heating), the injection of oil absorbs a substantial portion of this thermal energy, allowing the compressor
to operate at lower internal temperatures than dry-screw alternatives.

The Oil Separation Process

Post-compression, the air-oil mixture is discharged into a separator tank. This is a critical technical juncture where
the oil must be removed from the air stream before it reaches the discharge valves. The separation occurs in two
stages: centrifugal separation (where the heavy oil droplets hit the tank walls and drop) and the coalescing
separator element (which traps the finer oil mist). Efficiency in this stage determines the "oil carryover" rate, which
in the PDS185S is engineered to be minimal, ensuring that the delivered air is clean enough for standard industrial



use.

Technical Specifications and Performance Metrics

To evaluate the efficiency of the PDS185S-6E1 and similar models, one must analyze the relationship between
engine RPM, air demand, and fuel consumption. Below is a detailed breakdown of the technical specifications
common to the PDS185S series.



Feature / Specification Description /Value (PDS185S-6E1)

Type Rotary Twin-Screw, Single-Stage, Oil-cooled
Free Air Delivery 185 CFM (5.2 m3/min)

Working Pressure 100 PSI (7.0 kgf/lcm2 / 0.69 MPa)

Engine Manufacturer Yanmar (typically 4TNV88-BDHKS or equivalent)
Engine Type 4-Cycle, water-cooled, direct injection

Fuel Tank Capacity 23.8 Gallons (90 Liters)

Operating Weight Approx. 2,130 Ibs (965 kg)

Noise Level (7m) 63 dB(A)

The PDS185S-6E1model specifically integrates Tier 4 Final emission compliance, utilizing advanced diesel
oxidation catalysts (DOC) to meet modern environmental standards without sacrificing the torque required to drive
the air end under full load.

Thermodynamic Modeling: Calculating Volumetric Efficiency

For engineers optimizing a site's air consumption, calculating the Volumetric Efficiency (;wdfe the compressor is
essential. The theoretical displacement of the screw rotors is compared to the actual free air delivery (FAD). The
formula for FAD corrected to standard conditions is:

V_std =V_act * (P_act / P_std) * (T_std / T_act)

Where:V_std = Standard Volumetric FlowV_act = Actual volume measured at dischargeP_act = Actual
atmospheric pressureT_act = Actual ambient temperature (Rankine or Kelvin)P_std/T_std= Standard reference
pressure and temperature.

The AIRMAN PDS185S maintains high volumetric efficiency through precision-machined rotor profiles that
minimize the "blow-hole" effect—the small gap where the two rotors and the housing meet—thereby reducing
internal leakage even at high pressure ratios.

Operational Protocols: Shipboard and Industrial Checkpoints

As noted in the technical data for maritime applications, the checks for starting and stopping a compressor on a
ship or a remote job site are rigorous. Failure to follow these protocols can lead to hydraulic lock or catastrophic
engine failure.

Pre-Start Technical Checklist

e Engine Oil and Coolant: Ensure levels are at the median mark. In diesel engines like the Yanmar 4TNV88, oil
viscosity must match the ambient temperature profile (typically SAE 10W-30 or 15W-40).

¢ Air Filter Indicator: Check the vacuum indicator on the air cleaner. A red signal indicates restricted flow, which
can cause the compressor to over-rev or overheat.



e Separator Tank Condensation: In high-humidity environments, water can accumulate in the separator tank.
This must be drained prior to starting to prevent water from entering the air end bearings.

¢ Fuel-Air Bleeding: For models like the PDS130S and PDS185S, ensure the fuel system is bled of air. Modern
units often feature an electromagnetic pump for automated air bleeding.

Starting and Load Management

The AIRMAN PDS185S utilizes an Auto-Unloader system. Upon starting, the compressor operates in an
"unloaded" state. The suction valve remains closed, preventing the compressor from building pressure until the
engine has reached its optimal operating temperature. Once the discharge valve is opened, the pressure regulator
senses the drop and opens the suction valve while simultaneously increasing engine RPM to match the demand.

Maintenance Framework and Preventive Strategies

A proactive maintenance schedule is the difference between a 10,000-hour service life and a premature overhaul.
The AIRMAN manuals emphasize specific intervals for filter and fluid changes.

The Importance of Air-End Lubricant

The oil in a PDS185S is not just a lubricant; it is a coolant. Over time, the additive package in the oil (anti-foaming
agents, antioxidants) degrades. If the oil begins to varnish, it will coat the rotors and the interior of the oil cooler,
leading to a thermal runaway where the unit shuts down on high-discharge temperature.

Maintenance Interval Matrix



Interval (Hours) Component Action Required

Daily Engine/Compressor Oil Check levels and top up if necessary.
Daily Water Separator Drain accumulated condensate.
50 (Initial) Oil Filters Replace engine and compressor oll

filters (Break-in period).

250 Air Cleaner Clean or replace element depending
on dust levels.

500 Fuel Filter Replace fuel filter cartridge and clean
the feed pump strainer.

1,000 Separator Element Replace the coalescing separator
element to prevent oil carryover.

2,000 Cooling System Flush radiator and replace long-life
coolant (LLC).

Troubleshooting Field Guide: Root Cause Analysis

When the AIRMAN PDS185S fails to perform, technicians must apply a logical diagnostic process. Most issues
stem from three areas: the pneumatic control circuit, the fuel delivery system, or the thermal management loop.

Issue 1: High Discharge Temperature (The Most Common Fault)

If the compressor shuts down due to high temperature, the primary suspects are the Oil Cooler and the Thermal
Valve. The thermal valve acts as a thermostat for the oil; if it fails to open, oil bypasses the cooler and goes straight
back into the air end. Technicians should use an infrared thermometer to check the temperature delta across the oil
cooler. A small delta suggests internal clogging or external fin blockage.

Issue 2: Low Air Pressure Under Load

If the engine revs up but the pressure stays low, the Suction Valve or the Unloader Regulatoris likely at fault. A
ruptured diaphragm in the regulator will prevent the suction valve from opening fully. Additionally, check for air leaks
in the control lines, which can give false signals to the pressure regulator.

Issue 3: Excessive Oil in Discharge Air

This is usually a sign of a ruptured Separator Element or a clogged Oil Return Line (Scavenge Line). The
scavenge line features a small orifice and a check valve that returns oil from the center of the separator back to the
air end. If this line is blocked, the oil trapped in the element has nowhere to go and is pushed out into the service
line.

Engineering Mathematics: Pressure Drop and Tool Selection

When deploying the PDS185S, one must calculate the pressure drop across the hose length to ensure tools
receive the required 90-100 PSI. The Harris Formula is commonly used for this purpose:
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Where:9E= Pressure drop (psi)L = Length of pipe/hose (ft)Q = Flow rate (cubic feet per second of free air)d = Inside
diameter of hose (inches)P = Initial pressure (psia)

Using this formula, a technician can determine that running 200 feet of 3/4" hose for a 185 CFM load will result in
significant pressure loss, necessitating a jump to a 1" diameter hose to maintain tool efficiency. This level of
technical planning is what separates professional operators from amateurs.

Modern Iterations: The PDS185S-6E1 and Tier 4 Compliance

The transition to the -6E1 modelrepresents a significant shift in the electrical architecture of the Airman series.
These units feature a digital controller that monitors engine parameters (J1939 CAN bus data) and provides
diagnostic codes. This move toward electronic control allows for "Eco-Mode" settings, where the compressor can
optimize RPM for lower-demand tasks, significantly reducing the carbon footprint and fuel costs over the machine's
lifecycle.

The Tier 4 Final Yanmar engines used in these units utilize Exhaust Gas Recirculation (EGR)and  high-pressure
common rail fuel injection. While this increases the complexity of the fuel system, it results in a cleaner burn. For
maintenance personnel, this means the quality of diesel fuel and the cleanliness of the fuel filters are now more
critical than ever. Even microscopic contaminants can damage common-rail injectors operating at pressures
exceeding 20,000 PSI.

The Critical Role of the Airman PDS185S

The AIRMAN PDS185S is more than a simple engine-driven pump; it is a sophisticated piece of industrial
machinery that relies on the precise balance of thermodynamics, fluid mechanics, and electronic control. Whether it
is providing vital air for shipboard maintenance or powering heavy breakers on a metropolitan job site, its reliability
is rooted in its engineering simplicity and the rigor of its maintenance protocols. By understanding the volumetric
efficiency, the nuances of oil-injected compression, and the physics of air distribution, operators can maximize the
ROI of their AIRMAN equipment while ensuring the highest standards of site safety and operational performance.
Continuous adherence to the instructional manuals, combined with a deep understanding of the mechanical
systems described herein, ensures that the PDS185S remains the industry benchmark for portable compressed air
solutions.
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