
TEMPERATURE AND ITS
EFFECT ON OPERATIONS
AND PERFORMANCE

Temperature plays a crucial role in the operation and performance of air compressors, particularly diesel 
compressors, as it affects efficiency, reliability, and longevity. Here's a consolidated overview of how 
temperature impacts air compressors and their diesel engines:

OIL LIFE:

When temperatures increase, the oil in a rotary screw air compressor degrades faster due to oxidation, loss of 
viscosity, and thermal breakdown, which shortens its life and reduces its effectiveness. This can lead to increased wear 
on components, higher oil consumption, and the formation of sludge and varnish, compromising the compressor’s 
performance. To mitigate these effects, regular monitoring, use of high-temperature rated oils, and shorter oil change 
intervals are essential.

REDUCED EFFICIENCY: 

Compressors must 
work harder to 
compress hot air, which 
is less dense. This leads 
to lower volumetric 
efficiency and 
increased energy 
consumption.

DIESEL ENGINE 
IMPACT: 

In hot conditions, air 
intake becomes less 
dense, reducing 
combustion efficiency. 
This leads to lower 
power output from the 
diesel engine and 
potential overheating, 
which can damage 
engine components 
and trigger shutdowns.

INCREASED HEAT 
LOAD: 

High ambient 
temperatures add 
strain to cooling 
systems, which 
struggle to maintain 
optimal operating 
temperatures. This can 
reduce the lifespan of 
the compressor due to 
overheating and wear 
on components.

HIGHER MOISTURE 
CONTENT:

Warm air holds more 
moisture, leading to 
increased 
condensation in the 
system. Without 
proper moisture 
management (air 
dryers and separators), 
excess moisture can 
damage air tools and 
systems.

SLOW ENGINE START-UP:

In low temperatures, diesel 
compressors may have trouble 
starting due to cold, thick fuel 
and sluggish batteries. 
Additionally, thermal stress 
caused by starting in very cold 
conditions can lead to cracks 
in components and degraded 
seals.

CONDENSATION AND ICE 
FORMATION:

Cold temperatures increase 
the risk of moisture freezing 
in compressed air systems, 
causing blockages or damage 
to the piping. If moisture 
management systems are not 
functioning effectively, this 
can disrupt airflow.

OIL VISCOSITY ISSUES:

Cold temperatures cause oil to 
thicken, reducing its ability to 
lubricate moving parts. This 
leads to increased wear and 
can cause diesel engines to 
struggle with start-up, 
particularly if they lack 
preheating systems.

HIGH AMBIENT TEMPERATURES

LOW AMBIENT TEMPERATURES



PROLONGED EQUIPMENT 
LIFE:

Operating within ideal 
temperature ranges reduces 
stress on components, 
resulting in fewer breakdowns 
and longer system lifespans.

CONSISTENT PERFORMANCE: 

Air compressors, including 
diesel ones, perform most 
efficiently within their 
designed temperature range. 
This optimal range minimizes 
energy consumption, reduces 
wear, and lowers maintenance 
costs.

EFFECTIVE MOISTURE 
CONTROL:

At optimal temperatures, air 
dryers and separators 
function efficiently, reducing 
the risk of moisture-related 
damage.

OPTIMAL OPERATING TEMPERATURES

HIGH TEMPERATURE STRAIN:

In hot conditions, the compressor's cooling system 
works harder, increasing the risk of overheating. In 
cold temperatures, cooling fluids may freeze, so 
antifreeze or heating elements are required to 
protect the system.

DIESEL ENGINE COOLING:

Like compressors, diesel engines in compressors 
depend heavily on their cooling systems to operate 
efficiently. High temperatures strain these systems, 
while low temperatures risk freezing vital fluids.

COOLING SYSTEMS

HIGH TEMPERATURES:

Oil thins in hot conditions, reducing its protective 
capabilities. Special high-temperature lubricants 
may be necessary to prevent friction and 
component wear.

LOW TEMPERATURES:

In cold environments, thickened oil can impede 
lubrication and flow, increasing wear on moving 
parts. Low-temperature oils or heating elements can 
mitigate these challenges.

LUBRICATION CONCERNS

MECHANICAL STRESS:

Frequent shifts between extreme hot and cold conditions can cause mechanical stress on the air compressor, 
particularly in its seals and internal components. Proper insulation and temperature control mechanisms, such as 
preheaters or ventilation, are crucial to mitigate these effects.

EXTREME TEMPERATURE FLUCTUATIONS

!



REDUCED DIESEL ENGINE EFFICIENCY:

Diesel engines become less efficient at both extreme high and low temperatures. Hot conditions cause engine 
components to expand, increasing friction, while cold conditions slow down combustion. Both extremes lead to 
higher fuel consumption and operating costs.

Understanding the impact of temperature on both air compressors and their diesel engines is crucial for 
maintaining system efficiency and reliability. Proper adjustments, maintenance routines, and equipment 
modifications are essential for ensuring smooth operation in diverse temperature conditions, extending the life 
of the compressor and reducing operational costs.

SUMMARY

FUEL EFFICIENCY

SOLUTIONS TO MITIGATE TEMPERATURE EFFECTS:

Ensure proper ventilation 
and robust cooling 
systems in hot 
environments.

VENTILATION AND
COOLING SYSTEMS

Use special lubricants 
tailored for high or low 
temperature conditions 
to ensure proper 
protection.

TEMPERATURE-
APPROPRIATE LUBRICANTS

Conduct frequent checks 
on filters, lubricants, and 
cooling systems to avoid 
temperature-related 
problems.

REGULAR
MAINTENANCE:

Equip compressors with 
preheaters or cold 
weather kits to prevent 
start-up issues in 
freezing conditions.

COLD
WEATHER KITS:

Install air dryers, 
moisture separators, and 
antifreeze additives to 
handle excess moisture 
or freezing risks.

MOISTURE
MANAGEMENT:


