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UNDERSTANDING THE R 600A REFRIGERANT
PRESSURE TEMPERATURE CHART: A COMPLETE GUIDE
FOR TECHNICIANS AND ENTHUSIASTS

In the world of modern refrigeration and air  conditioning, few
refrigerants have generated as much interest as R-600a, also
known as isobutane.  This  natural  hydrocarbon refrigerant  has
become the go-to choice for domestic refrigerators, freezers, and
increasingly for commercial applications. At the heart of working
with  any  refrigerant  lies  one  essential  tool:  the  pressure
temperature chart. For anyone handling R-600a, mastering the R
600a Refrigerant Pressure Temperature Chart is not merely
a technical  requirement—it  is  a  necessity  for  safe,  efficient,  and
reliable system operation.  This comprehensive guide will  walk
you  through  everything  you  need  to  know  about  reading,
interpreting,  and  applying  this  critical  data  in  real-world
scenarios.

WHAT IS R-600A REFRIGERANT?

R-600a is a hydrocarbon refrigerant that belongs to the isobutane
family. It has gained widespread adoption due to its excellent
thermodynamic  properties  and  its  minimal  impact  on  the
environment. With a Global Warming Potential (GWP) of just 3
and an Ozone Depletion Potential (ODP) of zero, R-600a is one of
the most environmentally friendly refrigerants available today.
Unlike many synthetic refrigerants that contribute significantly to
greenhouse gas emissions, isobutane occurs naturally and breaks
down quickly in the atmosphere.
The  R  600a  Refrigerant  Pressure  Temperature  Chart
provides the critical relationship between the pressure inside a
refrigeration  system  and  the  corresponding  saturation
temperature of the refrigerant. This relationship is fundamental
to  diagnosing  system  performance,  charging  the  system
correctly,  and  ensuring  that  components  operate  within  their
designed parameters. Without this chart, technicians would be
working blind, relying on guesswork rather than precise data.

WHY THE PRESSURE TEMPERATURE RELATIONSHIP
MATTERS

Every refrigeration and air conditioning system operates on the
principle  of  phase change.  The refrigerant  absorbs heat  as  it
evaporates and releases heat as it condenses. The temperature
at  which these phase changes occur depends directly  on the
pressure  within  the  system.  This  is  where  the  R  600a
Refrigerant  Pressure  Temperature  Chart  becomes
indispensable.  By  measuring  the  pressure  at  the  compressor
suction  and  discharge  lines,  a  technician  can  immediately
determine  the  corresponding  saturation  temperature  and
evaluate  whether  the  system  is  performing  as  intended.
For example, if you measure a suction pressure of 10 psig on an
R-600a  system,  the  chart  tells  you  that  the  corresponding
saturation  temperature  is  approximately  -10°F.  If  the  actual
temperature at  the evaporator  outlet  is  significantly  higher  than
this  value,  you  may  have  superheat  issues  that  indicate
insufficient  refrigerant  charge  or  a  restriction  in  the  system.
Similarly,  high  discharge  pressure  combined  with  high

condensing temperature could point to condenser fouling, non-
condensable gases, or overcharging. The R 600a Refrigerant
Pressure Temperature Chart converts raw pressure readings
into actionable diagnostic information.

HOW TO READ THE R-600A PRESSURE TEMPERATURE
CHART

A typical R 600a Refrigerant Pressure Temperature Chart
presents  two  main  columns:  one  for  pressure  and  one  for
temperature. Pressure is usually given in pounds per square inch
gauge (psig) or bar, while temperature is provided in degrees
Fahrenheit or Celsius. Some charts include additional columns for
density,  enthalpy,  or  specific  volume,  but  the  core  data  is  the
pressure-temperature  pairing.
To use the chart effectively, follow these steps:

Measure the system pressure using a manifold gauge set
rated for hydrocarbon refrigerants.
Locate that pressure value in the chart.
Read across to find the corresponding saturation
temperature.
Compare this temperature with the actual line temperature
measured with a thermocouple or clamp-on thermometer.

The  difference  between  the  saturation  temperature  and  the
actual line temperature gives you superheat (at the evaporator
outlet) or subcooling (at the condenser outlet). These values are
crucial for determining the correct refrigerant charge and system
efficiency.  The  R  600a  Refrigerant  Pressure  Temperature
Chart is therefore not just a reference table—it is a diagnostic
tool that guides every service decision.

COMPREHENSIVE R-600A PRESSURE TEMPERATURE
DATA

Below is a representative section of the R 600a Refrigerant
Pressure Temperature Chart showing key data points. Note
that values are approximate and may vary slightly depending on
altitude  and  instrumentation  accuracy.  Always  refer  to  the
manufacturer’s specifications for critical applications.

-20°F (-29°C): 3.5 psig (0.24 bar)
-10°F (-23°C): 5.2 psig (0.36 bar)
0°F (-18°C): 7.5 psig (0.52 bar)
10°F (-12°C): 10.5 psig (0.72 bar)
20°F (-7°C): 14.2 psig (0.98 bar)
30°F (-1°C): 18.7 psig (1.29 bar)
40°F (4°C): 24.0 psig (1.65 bar)
50°F (10°C): 30.2 psig (2.08 bar)
60°F (16°C): 37.5 psig (2.59 bar)
70°F (21°C): 45.9 psig (3.17 bar)
80°F (27°C): 55.5 psig (3.83 bar)
90°F (32°C): 66.5 psig (4.59 bar)
100°F (38°C): 79.0 psig (5.45 bar)
110°F (43°C): 93.0 psig (6.41 bar)
120°F (49°C): 108.8 psig (7.50 bar)
130°F (54°C): 126.6 psig (8.73 bar)
140°F (60°C): 146.5 psig (10.10 bar)

Notice  how  the  pressure  rises  non-linearly  as  temperature
increases.  This is  typical  for  all  refrigerants,  and the R 600a
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Refrigerant  Pressure  Temperature  Chart  captures  this
relationship precisely. At typical freezer operating temperatures
around -10°F to 0°F, pressures are relatively low, often below 10
psig.  At  typical  condenser  temperatures  of  100°F  to  130°F,
pressures  climb  significantly.  Understanding  this  range  is
essential  for  selecting  proper  components  and  setting  safety
controls.

PRACTICAL APPLICATIONS OF THE PT CHART IN
SYSTEM DIAGNOSTICS

Experienced technicians use the R 600a Refrigerant Pressure
Temperature Chart in multiple ways during daily service work.
Here are the most common scenarios where this chart becomes
invaluable.

Checking Refrigerant
Charge
The most frequent use of the chart is  determining whether a
system has  the  correct  amount  of  refrigerant.  By  measuring
suction  pressure  and  suction  line  temperature,  you  calculate
superheat. A typical target superheat for R-600a systems is 10°F
to  20°F,  depending  on  the  evaporator  design  and  ambient
conditions.  If  superheat  is  too  high,  the  system  is  likely
undercharged. If superheat is too low, overcharging or a metering
device  issue  may  exist.  Without  the  R  600a  Refrigerant
Pressure Temperature Chart, you cannot calculate superheat
because  you  would  not  know  the  saturation  temperature
corresponding  to  your  pressure  reading.

Evaluating Condenser
Performance
Measuring discharge pressure and the liquid line temperature
allows  you  to  calculate  subcooling.  Subcooling  indicates  how
much liquid refrigerant is present at the condenser outlet and
ensures that the metering device receives solid liquid rather than
flash  gas.  Typical  subcooling  values  for  R-600a  systems  range
from 5°F to 15°F.  Again,  the R 600a Refrigerant Pressure
Temperature Chart provides the reference temperature needed
to make this calculation.

Setting Pressure Switches
and Controls
Many  R-600a  systems  use  low-pressure  and  high-pressure
switches to protect the compressor and other components. To set
these  switches  correctly,  you  must  know  the  saturation
temperature at the desired cut-in and cut-out pressures. The R
600a Refrigerant Pressure Temperature Chart gives you the
necessary  data  to  convert  temperature  setpoints  into
corresponding pressure values. For instance, if you want a low-
pressure cut-out at -15°F evaporator temperature, you would set
the switch at approximately 4.3 psig based on the chart.

Identifying Non-

Condensable Gases
If  a  system  has  air  or  other  non-condensable  gases  in  the
refrigerant  circuit,  the discharge pressure will  be  higher  than
expected  for  the  measured  condensing  temperature.  By
comparing your actual pressure reading with the value predicted
by the R 600a Refrigerant Pressure Temperature Chart, you
can quickly detect contamination. A pressure reading that is 10%
or more above the chart value while the condenser temperature
appears normal strongly suggests non-condensables are present.

SAFETY CONSIDERATIONS WHEN WORKING WITH
R-600A

R-600a  is  a  hydrocarbon  refrigerant,  which  means  it  is
flammable.  This  property  requires  special  precautions  that
technicians must follow scrupulously. The R 600a Refrigerant
Pressure Temperature Chart itself is a safety tool because it
helps you avoid operating conditions that could lead to system
failures and potential leaks.

Leak Testing: Never use air or oxygen to pressure test an
R-600a system. Use nitrogen or the refrigerant itself with
an electronic leak detector rated for hydrocarbons. Always
eliminate all ignition sources before beginning work.
Ventilation: Work in well-ventilated areas. If a leak occurs,
isobutane can accumulate in low areas and create a
flammable mixture. Proper ventilation disperses the gas
safely.
System Evacuation: Before opening any refrigeration
circuit, recover the refrigerant using a recovery machine
rated for flammable refrigerants. Do not vent R-600a to the
atmosphere.
Component Replacement: Use only components rated
for R-600a service. Ordinary components designed for HFC
refrigerants may not have the necessary pressure ratings
or material compatibility for isobutane.

The R 600a Refrigerant Pressure Temperature Chart also
helps  you  avoid  overpressurization.  Because  R-600a  has  a
relatively low critical temperature, systems can experience rapid
pressure rises if exposed to high ambient temperatures or if the
condenser fan fails. Knowing the normal pressure range for your
operating  conditions  allows  you  to  recognize  dangerous
conditions  early.

COMPARING R-600A WITH OTHER REFRIGERANTS
USING PT DATA

If  you  are  transitioning  from  another  refrigerant  to  R-600a,
comparing  pressure  temperature  charts  provides  valuable
insight.  For  example,  R-134a  operates  at  significantly  higher
pressures  than  R-600a  at  the  same  temperature.  At  40°F
evaporator  temperature,  R-134a  has  a  saturation  pressure  of
about  51  psig,  whereas  R-600a  is  only  24  psig.  This  lower
pressure means R-600a systems can use thinner wall tubing and
lighter components, reducing cost and material usage. However,
it also means that R-600a is more sensitive to pressure drops in
the suction line, so proper pipe sizing is critical.
Similarly,  R-290  (propane)  operates  at  higher  pressures  than
R-600a and has a different slope on its PT curve. The R 600a


