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USING THE P-T CARD AS A SERVICE TOOL
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INTRODUCTION

Manufacturers of refrigerants, controls, and other
suppliers distribute hundreds of thousands of
pressure-temperature (P-T) charts to the trade
every year. It would be rare indeed to find a service
technician who could not put his or her hands on a
pressure-temperature card at a moment’s notice.

In spite of its widespread availability and apparent
reference to the pressure-temperature relationship,
very few service technicians use the P-T chart
properly in diagnosing service problems.

The purpose of this article is not only to explain

the pressure-temperature relationship, but also to
illustrate how a P-T chart can be used to thoroughly
analyze a refrigeration or air conditioning system.

REFRIGERANT IN THREE FORMS

Before getting into the proper use of the P-T card,
let’s review briefly the refrigeration system and
examine exactly how the pressure-temperature
relationship can be applied.

The refrigerant in a refrigeration system will exist in
one of the following forms:

b all liquid

= all vapor

P> a mixture of liquid and vapor.

Figure 1 at the top of the next page illustrates the

form in which refrigerant is found at various points
in a normal operating refrigeration system.
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Notice that the high side conlains refrigerant in all of
the three conditions listed above. The discharge line
contains all vapor. The condenser, where the vapor
condenses into a liquid, contains a mixture of liquid
and vapor. The line between the condenser and the
receiver usually contains all liquid, although it would
not be abnormal for this line to have some vapor
mixed with the liquid as well. Since the receiver has
a liquid level at some point, it must be thought of as
having a mixture of liquid and vapor. The liquid line
leading from the receiver to the thermostatic
expansion valve should contain all liquid. A sight
glass or liquid indicator is frequently installed in the
liquid line to assist in determining if the liquid
refrigerant is completely vapor-free.

The low side of the system will usually contain
refrigerant in only two of the three forms that were
listed previously. That is, the low side will contain all
vapor in the suction line, and a mixture of liquid and
vapor from the outlet of the thermostatic expansion
valve to nearly the outlet of the evaporator.

WHEN REFRIGERANT IS “SATURATED”

The important thing to remember is that the pressure-
temperature relationship as shown by a P-T card is
only valid when there is a mixture of refrigerant
liquid and vapor.

Therefore, there are only three places in the

normally operating refrigeration system where the
P-T relationship can be guaranteed with certainty.
Those are the evaporator, the condenser, and the
receiver—places where a mixture of refrigerant
liquid and vapor are known to exist. When refrigerant
liquid and vapor exist together, the condition is
known as “saturated.”






