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Temperature Glide in DuPont™ Suva® MP,
DuPont™ Suva® HP, and DuPont™ Suva® 407C
Series Refrigerant Blends
Temperature Glide
During the boiling process for a refrigerant, the
temperature at which a liquid refrigerant first
begins to boil is known as the saturated liquid
temperature (also called the bubble point temperature). The temperature at which the last drop of
liquid refrigerant has boiled is known as the
saturated vapor temperature (also called the dew
point temperature). In the condensing process for a
refrigerant, the saturated vapor temperature (dew
point) is the temperature at which the refrigerant
vapor first begins to condense; the saturated liquid
temperature (bubble point) is the temperature at
which all of the refrigerant has been condensed to
liquid. At constant pressure, the difference between
the saturated vapor temperature and the saturated
liquid temperature is referred to as the “temperature
glide” of the refrigerant.
At a given pressure, single component refrigerants,
such as CFC-12 and HFC-134a, boil or condense at
a constant temperature, i.e., the saturated liquid
temperature and saturated vapor temperature are the
same. As a result, the “temperature glide” of a
single component refrigerant is zero.
Refrigerant mixtures behave somewhat differently
than single component refrigerants when they boil
or condense. In the two phase regions of the
system, such as the evaporator or condenser, liquid
and vapor exist in equilibrium. For a refrigerant
mixture at a given temperature or pressure, the
compositions of the liquid and vapor phases are
different, with the vapor composition having a
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higher concentration of the low boiling point
components in the mixture. As a result of this
composition difference, refrigerant mixtures have
measurable “temperature glide” when they boil or
condense. As shown below, these “temperature
glides” are small for the DuPont Suva® MP, Suva®
HP, and Suva® 407C series refrigerant blends:
Suva® MP39, Suva® MP66:
®

®

<11.5°F

Suva HP80, Suva HP81:

<3.5°F

Suva® 404A (HP62):

<1.1°F

®

Suva 407C:

<11.5°F

Suva® 410A:

<0.5°F

In direct expansion systems using positive displacement compressors, the small “temperature glides”
of the Suva® blends should result in no significant
difference in heat transfer performance versus
single component refrigerants.
In systems with a centrifugal compressor or with
a flooded evaporator, careful design evaluation of
the system should be performed before charging
a refrigerant mixture, as the composition difference
associated with the temperature glide may impact
performance. In general, the Suva® MP blends
and Suva® 407C are not recommended in these
applications.
In the single phase regions of a refrigeration system
(superheated vapor and subcooled liquid), the composition of a refrigerant mixture is constant and it
behaves exactly like a single component refrigerant.

It should be noted that both liquid and vapor phases
are already present in equilibrium at the inlet of the
evaporator due to the liquid flashing that takes
place when the pressure is reduced in the expansion
device. As a result, the effective evaporator “temperature glide,” which is the difference between the
evaporator inlet and exit temperatures, is less than
the total “temperature glide” difference between the
saturated liquid and saturated vapor temperature for
a given composition refrigerant mixture. For Suva®
refrigerant blends, the effective evaporator “temperature glide” is typically about 65–75% of the
total “temperature glide.”

Azeotropic refrigerant mixtures, such as R-500
and R-502, behave like single component refrigerants when they are at or very near their defined
azeotropic point. By definition, the compositions of
the vapor phase and liquid phase are the same for
an azeotropic refrigerant mixture at its azeotropic
temperature or pressure. One common misconception about azeotropes, however, is that this behavior holds true everywhere in the refrigeration
system. These refrigerant mixtures are, in fact,
zeotropic mixtures at temperatures other than their
particular azeotropic temperature and, at these
conditions, will also have different liquid and vapor
phase compositions in the two phase region of a
refrigeration system. As a result of this composition
difference, azeotropic refrigerant mixtures will also
have “temperature glide” at temperatures away
from their defined azeotropic point. For R-500
(azeotrope point at 32°F and R-502 (azeotrope
point at 66°F, temperature glides away from the
azeotrope point are very small, typically less than
0.3°F.

To illustrate this point, Figure 1 shows a comparison of Suva® MP39 and CFC-12 at an average
evaporator temperature of 5°F. Subcooled liquid
from the condenser (point G) enters the thermostatic expansion valve (TXV) at 104°F. As the
pressure is let down in the TXV, Suva® MP39 first
begins boiling when the pressure is reduced to the
saturated liquid pressure at 104°F and enters the
evaporator (point B) as a mixture of vapor and
liquid at 1°F. For reference, the saturated liquid
temperature for Suva® MP39 at the evaporator
pressure (point A) is –2.5°F. Suva® MP39 continues boiling in the evaporator and exits the evaporator (point C) as a saturated vapor at 9°F. Although
the total “temperature glide” (point C minus point
A) is 11.5°F, the effective evaporator “temperature
glide” (point C minus point B) is only 8°F or
about 70% of the total “temperature glide.” By
comparison, CFC-12 enters the evaporator at 5°F
and remains at that temperature until boiling is
complete. For both Suva® MP39 and CFC-12, the
amount of vapor superheat at a point in the suction
line to the compressor (point D) is calculated from
the saturated vapor temperature.

Temperature Glide in an
Evaporator
In the boiling process for a given composition
refrigerant mixture, the liquid phase starts to boil at
its saturated liquid temperature. While the liquid
continues to boil, the liquid phase becomes richer
in the high boiling point components as the low
boiling point components boil off into the vapor
phase. Because the liquid composition is continually changing during the boiling process, the
saturated liquid temperature also changes. As the
liquid phase becomes richer in the high boiling
point components, the saturated liquid temperature
increases until eventually all of the liquid is boiled
off, and the saturated vapor temperature is reached.
The saturated vapor composition at the exit of the
evaporator is the same as the saturated liquid
composition when boiling started at the expansion
device.
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Figure 1.

Typical Thermal Expansion Valve Refrigeration System (Comparison Between CFC-12 and
DuPont™ Suva® MP39)
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Evaporator at 12 psig for Suva® MP39 and CFC-12

A
B
C
D

Temperature, °F
CFC-12
Suva® MP39
–2.5
5
1.0
5
9.0
5
14.0
14

Saturated liquid at evaporator pressure
Evaporator inlet (liquid/vapor mixture)
Evaporator exit (saturated vapor)
Compressor suction (superheated vapor)
Average Evaporator Temperature:
Evaporator Temperature Glide:
Amount of Vapor Superheat at D :

5.0
8.0
5.0

5
0
9

Condenser at 163 psig for Suva® MP39;
at 142 psig for CFC-12

E
F
G

Temperature, °F
Suva® MP39
CFC-12
117
113
109
113
104
104

Condenser inlet (saturated vapor)
Condenser exit (saturated liquid)
Liquid line to TXV (subcooled liquid)
Average Condenser Temperature:
Condenser Temperature Glide:
Amount of Liquid Subcool at G :

113
8
5

Temperature Glide in a
Condenser

113
0
9

temperature decreases until eventually all of the
vapor is condensed, and the saturated liquid temperature is reached. The saturated liquid composition at the exit of the condenser is the same as the
saturated vapor composition when condensation
started at the inlet of the condenser. Therefore, in
the condenser, the difference between the starting
saturated vapor temperature and the ending saturated liquid temperature for a given composition
refrigerant mixture is the total “temperature glide”
for that refrigerant mixture.

In the condensation process for a given composition refrigerant mixture, the vapor phase starts to
condense at its saturated vapor temperature. While
the vapor continues to condense, the vapor phase
becomes richer in the low boiling point components
as the high boiling point components condense into
the liquid phase. Because the vapor composition is
continually changing during the condensation
process, the saturated vapor temperature also
changes. As the vapor phase becomes richer in the
low boiling point components, the saturated vapor

Figure 1 shows a comparison of Suva® MP39 and
CFC-12 at an average condenser temperature of
3

113°F. Suva® MP39 enters the condenser (point E)
as a saturated vapor at 117°F and exits the condenser (point F) as a saturated liquid at 109°F for
a “temperature glide” of 8°F. By comparison,
CFC-12 begins condensing at 113°F and remains at
that temperature until condensation is complete.
For both Suva® MP39 and CFC-12, the amount of
liquid subcool at a point in the liquid line to the
TXV (point G) is calculated from the saturated
liquid temperature (point E).

Example: Suva® MP39 operating at an evaporator
pressure of 12 psig and a condenser pressure of 163
psig (same conditions as shown in Figure 1).

Average Evaporator and
Condenser Temperature
Calculation

Average Condenser Temperature:
117°F – 4°F = 113°F
OR 109°F + 4°F = 113°F
OR (117°F + 109°F)/2 = 113°F

Saturated Vapor Temperature at 12 psig = 9°F
Saturated Vapor Temperature at 163 psig = 117°F
Saturated Liquid Temperature at 163 psig = 109°F
Average Evaporator Temperature:
9°F – 4°F = 5°F

When comparing the performance of zeotropic or
azeotropic refrigerant mixtures with that of single
component refrigerants, it is important that the
comparison be made at the average evaporator
temperature and the average condenser temperature. The average evaporator temperature is the
average of the evaporator inlet and the evaporator
saturated vapor temperature (usually the evaporator
exit temperature). The average condenser temperature is the average of the condenser inlet temperature (saturated vapor) and the condenser saturated
liquid temperature (usually the condenser exit
temperature). In a refrigeration system, the evaporator saturated vapor temperature is determined at
the suction pressure of the compressor; the condenser saturated vapor temperature and the condenser saturated liquid temperature are determined
at the discharge pressure of the compressor.

Suva® HP80, Suva® HP81
For the typical application ranges for Suva® HP80
and Suva® HP81, the evaporator temperature glide
and the condenser temperature glide are approximately 2°F. The average evaporator temperature
can be calculated by subtracting 1°F from the
saturated vapor temperature. The average condenser temperature can be calculated by averaging
the saturated vapor temperature and saturated liquid
temperature. In field service, where a Pressure–
Temperature chart may contain only the saturated
vapor or the saturated liquid temperature, the
average condenser temperature can be more easily
calculated by either subtracting 1°F from the
saturated vapor temperature or adding 1°F to the
saturated liquid temperature.
Note: The amount of vapor superheat is always
calculated from the actual saturated vapor temperature; the amount of liquid subcool is always calculated from the actual saturated liquid temperature.

Suva MP39, Suva MP66, and
Suva® 407C
®

®

For the typical application ranges for Suva® MP39,
Suva® MP66, and Suva® 407C, both the evaporator
and condenser temperature glides are approximately 8°F. The average evaporator temperature
can be calculated by subtracting 4°F from the
saturated vapor temperature. The average condenser temperature can be calculated by averaging
the saturated vapor temperature and saturated liquid
temperature. In field service, where a Pressure–
Temperature chart may contain only the saturated
vapor or the saturated liquid temperature, the
average condenser temperature can be more easily
calculated by either subtracting 4°F from the
saturated vapor temperature or adding 4°F to the
saturated liquid temperature.

Example: Suva® HP80 operating at an evaporator
pressure of 15 psig and a condenser pressure of
301 psig.
Saturated Vapor Temperature at 15 psig = –24.3°F
Saturated Vapor Temperature at 301 psig = 114°F
Saturated Liquid Temperature at 301 psig = 112°F
Average Evaporator Temperature:
–24.3°F – 1°F = –25.3°F
Average Condenser Temperature:
114°F – 1°F = 113°F
OR 112°F + 1°F = 113°F
OR (114°F + 112°F)/2 = 113°F

Note: The amount of vapor superheat is always
calculated from the actual saturated vapor temperature; the amount of liquid subcool is always calculated from the actual saturated liquid temperature.
4

Suva® 404A, Suva® 410A

Related Technical Literature

For the typical application ranges for Suva® 404A
and Suva® 410A, the evaporator temperature glide
and the condenser temperature glide are very small,
less than 1.1°F for Suva® 404A and less than 0.5°F
for Suva® 410A. For field service purposes, this
glide can be neglected in calculating the average
evaporator or average condenser temperatures. The
evaporator temperature can be considered equal to
the saturated vapor temperature at the compressor
suction pressure; the condenser temperature can be
considered equal to the saturated vapor temperature
or the saturated liquid temperature at the compressor discharge pressure.

ART-5—Retrofit Guidelines for Suva® MP39 and
Suva® MP66 (H-42446-5)
ART-9—Retrofit Guidelines for Suva® HP80
(H-45947-2)
ART-15—Retrofit Guidelines for Suva® HP81
(H-47763-1)
ART-22—Retrofit Guidelines for Suva® 404A
(HP62) in Stationary Equipment (H-53019)
Suva® MP Refrigerants Pocket Reference Guide
(H-53021)
Suva® HP Refrigerants Pocket Reference Guide
(H-47123-1)

Note: The amount of vapor superheat is always
calculated from the actual saturated vapor temperature; the amount of liquid subcool is always calculated from the actual saturated liquid temperature.
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For Further Information:
DuPont Fluorochemicals
Wilmington, DE 19880-0711
(800) 235-SUVA
www.suva.dupont.com

Europe

Japan

DuPont de Nemours
International S.A.
2 Chemin du Pavillon
P.O. Box 50
CH-1218 Le Grand-Saconnex
Geneva, Switzerland
41-22-717-5111

Mitsui DuPont Fluorochemicals
Co., Ltd.
Chiyoda Honsha Bldg.
5-18, 1-Chome Sarugakucho
Chiyoda-Ku, Tokyo 101-0064 Japan
81-3-5281-5805

Canada

DuPont Taiwan
P.O. Box 81-777
Taipei, Taiwan
886-2-514-4400

DuPont Canada, Inc.
P.O. Box 2200, Streetsville
Mississauga, Ontario
Canada
L5M 2H3
(905) 821-3300

Mexico
DuPont, S.A. de C.V.
Homero 206
Col. Chapultepec Morales
C.P. 11570 Mexico, D.F.
52-5-722-1100

South America
DuPont do Brasil S.A.
Alameda Itapecuru, 506
Alphaville 06454-080 Barueri
São Paulo, Brazil
55-11-7266-8263
DuPont Argentina S.A.
Casilla Correo 1888
Correo Central
1000 Buenos Aires, Argentina
54-1-311-8167

Pacific

Asia

DuPont China Limited
P.O. Box TST 98851
1122 New World Office Bldg.
(East Wing)
Tsim Sha Tsui
Kowloon, Hong Kong
Phone: 852-734-5398
Fax: 852-236-83516
DuPont Thailand Ltd.
9-11 Floor, Yada Bldg.
56 Silom Road
Suriyawongse, Bankrak
Bangkok 10500
Phone: 66-2-238-0026
Fax: 66-2-238-4396
DuPont China Ltd.
Rm. 1704, Union Bldg.
100 Yenan Rd. East
Shanghai, PR China 200 002
Phone: 86-21-328-3738
Telex: 33448 DCLSH CN
Fax: 86-21-320-2304

DuPont Australia
P.O. Box 930
North Sydney, NSW 2060
Australia
61-2-99236111

DuPont Far East Inc.
6th Floor Bangunan Samudra
No. 1 JLN. Kontraktor U1/14, SEK U1
Hicom-Glenmarie Industrial Park
40150 Shah Alam, Selangor Malaysia
Phone 60-3-517-2534
DuPont Korea Inc.
4/5th Floor, Asia Tower
#726, Yeoksam-dong, Kangnam-ku
Seoul, 135-082, Korea
82-2-721-5114
DuPont Singapore Pte. Ltd.
1 Maritime Square #07 01
World Trade Centre
Singapore 0409
65-273-2244
DuPont Far East, Philippines
8th Floor, Solid Bank Bldg.
777 Paseo de Roxas
Makati, Metro Manila
Philippines
Phone: 63-2-818-9911
Fax: 63-2-818-9659
DuPont Far East Inc.
7A Murray’s Gate Road
Alwarpet
Madras, 600 018, India
91-44-454-029
DuPont Far East Inc.—Pakistan
9 Khayaban-E-Shaheen
Defence Phase 5
Karachi, Pakistan
92-21-533-350
DuPont Far East Inc.
P.O. Box 2553/Jkt
Jakarta 10001, Indonesia
62-21-517-800
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