
Solstice® N40 (R-448A)

Performance Comparison with R-404A Alternatives
Capacity / Energy Efficiency and Glide

This new Honeywell HFO blend, Solstice N40 (R-448A), has 
claimed the title of the lowest GWP (1386 as per IPCC4), A1 
(non-flammable) replacement for R-404A/R-507 which provides 
the best overall performance for operating at both medium and 
low temperature in applications such as commercial and industrial 
refrigeration or food service.  

Results from Bitzer calculation software, version 6.4.3. (February, 
2015), comparing Solstice N40 (R-448A) with R-449A as well as 
other R-404A replacements, are shown below:

In summary:
4	 Solstice N40 (R-448A) gives the best combined energy 

efficiency* as MT and LT replacement to R-404A/R-507 (better 
than R-449A and R-407F)

4	 Solstice N40 (R-448A) has the same temperature glide as 
R-449A

4	 Solstice N40 (R-448A) provides better capacity* than R-449A

4	 Due to lower Tdis at the conditions shown, Solstice N40 
(R-448A) does not require liquid injection in low temperature 
applications – unlike R-407F and R-407A

Comparison and results for efficiency, capacity and discharge 
temperature in the charts above have been generated using Bitzer 
v6.4.3 software (available on-line), whilst the glide comparison has 
been extracted from Refprop approved files.

*Note: calculations are made at midpoint in the Bitzer software. 
Dew point is not characteristic of system performance, due to 
glide, and may lead to different, not representative results.
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Same Temperature Glide

Same Temperature Discharge
Results from Bitzer Software v6.4

90

95

100

105

110

115

120
Combined* MT & LT Energy Efficiency

Discharge Temperature

LT (-30oC) and MT (-10oC)@ 45oC Cond. Temp
*33% of total lead from low temp and 67% from medium temp

%
 w

ith
 R

es
pe

ct
 to

 R
-4

04
A

Temperature Glide

Temperature (oC)

P
re

ss
ur

e 
(b

ar
)

System Capacity
Mean Pressures / Suct. Temp = -4oC (LT): 20oC (MT)

Useful Superheat = 5K / Subcooling = OK

-10oC / 45oC -30oC / 45oC -10oC / 45oC -30oC / 45oC
**Liquid injection required

%
 w

ith
 R

es
pe

ct
 to

 R
-4

04
A

D
is

ch
ar

ge
 T

em
pe

ra
tu

re
 (

o C
)

BEST

5K Glide

BETTER

60

70

80

90

100

110

120

R
-4

04
A

 

R
-4

07
A

 

R
-4

07
F

 

R
-4

49
A

 

R
-4

48
A

 

R
-4

04
A

 

R
-4

07
A

 

R
-4

07
F 

R
-4

49
A

 

R
-4

48
A

 

R
-4

04
A

 

R
-4

07
A

 

R
-4

07
F 

R
-4

49
A

 

R
-4

48
A

 

70

80

90

100

110

120

130

140

150

R
-4

04
A

 

R
-4

07
A

 

R
-4

07
F 

R
-4

49
A

 

R
-4

48
A

 

R
-4

04
A

 

R
-4

07
A

**
 

R
-4

07
F*

* 

R
-4

49
A

 

R
-4

48
A

 

5
6
7
8
9

10
11
12
13
14
15

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

N40 (R-448A) Bubble

N40 (R-448A) Dew

R-449A Bubble

R-449A Dew

R-407F Bubble

R-407F Dew

90

95

100

105

110

115

120
Combined* MT & LT Energy Efficiency

Discharge Temperature

LT (-30oC) and MT (-10oC)@ 45oC Cond. Temp
*33% of total lead from low temp and 67% from medium temp

%
 w

ith
 R

es
pe

ct
 to

 R
-4

04
A

Temperature Glide

Temperature (oC)

P
re

ss
ur

e 
(b

ar
)

System Capacity
Mean Pressures / Suct. Temp = -4oC (LT): 20oC (MT)

Useful Superheat = 5K / Subcooling = OK

-10oC / 45oC -30oC / 45oC -10oC / 45oC -30oC / 45oC
**Liquid injection required

%
 w

ith
 R

es
pe

ct
 to

 R
-4

04
A

D
is

ch
ar

ge
 T

em
pe

ra
tu

re
 (

o C
)

BEST

5K Glide

BETTER

60

70

80

90

100

110

120

R
-4

04
A

 

R
-4

07
A

 

R
-4

07
F

 

R
-4

49
A

 

R
-4

48
A

 

R
-4

04
A

 

R
-4

07
A

 

R
-4

07
F 

R
-4

49
A

 

R
-4

48
A

 

R
-4

04
A

 

R
-4

07
A

 

R
-4

07
F 

R
-4

49
A

 

R
-4

48
A

 

70

80

90

100

110

120

130

140

150

R
-4

04
A

 

R
-4

07
A

 

R
-4

07
F 

R
-4

49
A

 

R
-4

48
A

 

R
-4

04
A

 

R
-4

07
A

**
 

R
-4

07
F*

* 

R
-4

49
A

 

R
-4

48
A

 

5
6
7
8
9

10
11
12
13
14
15

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

N40 (R-448A) Bubble

N40 (R-448A) Dew

R-449A Bubble

R-449A Dew

R-407F Bubble

R-407F Dew

90

95

100

105

110

115

120
Combined* MT & LT Energy Efficiency

Discharge Temperature

LT (-30oC) and MT (-10oC)@ 45oC Cond. Temp
*33% of total lead from low temp and 67% from medium temp

%
 w

ith
 R

es
pe

ct
 to

 R
-4

04
A

Temperature Glide

Temperature (oC)

P
re

ss
ur

e 
(b

ar
)

System Capacity
Mean Pressures / Suct. Temp = -4oC (LT): 20oC (MT)

Useful Superheat = 5K / Subcooling = OK

-10oC / 45oC -30oC / 45oC -10oC / 45oC -30oC / 45oC
**Liquid injection required

%
 w

ith
 R

es
pe

ct
 to

 R
-4

04
A

D
is

ch
ar

ge
 T

em
pe

ra
tu

re
 (

o C
)

BEST

5K Glide

BETTER

60

70

80

90

100

110

120

R
-4

04
A

 

R
-4

07
A

 

R
-4

07
F

 

R
-4

49
A

 

R
-4

48
A

 

R
-4

04
A

 

R
-4

07
A

 

R
-4

07
F 

R
-4

49
A

 

R
-4

48
A

 

R
-4

04
A

 

R
-4

07
A

 

R
-4

07
F 

R
-4

49
A

 

R
-4

48
A

 

70

80

90

100

110

120

130

140

150

R
-4

04
A

 

R
-4

07
A

 

R
-4

07
F 

R
-4

49
A

 

R
-4

48
A

 

R
-4

04
A

 

R
-4

07
A

**
 

R
-4

07
F*

* 

R
-4

49
A

 

R
-4

48
A

 

5
6
7
8
9

10
11
12
13
14
15

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

N40 (R-448A) Bubble

N40 (R-448A) Dew

R-449A Bubble

R-449A Dew

R-407F Bubble

R-407F Dew

90

95

100

105

110

115

120
Combined* MT & LT Energy Efficiency

Discharge Temperature

LT (-30oC) and MT (-10oC)@ 45oC Cond. Temp
*33% of total lead from low temp and 67% from medium temp

%
 w

ith
 R

es
pe

ct
 to

 R
-4

04
A

Temperature Glide

Temperature (oC)

P
re

ss
ur

e 
(b

ar
)

System Capacity
Mean Pressures / Suct. Temp = -4oC (LT): 20oC (MT)

Useful Superheat = 5K / Subcooling = OK

-10oC / 45oC -30oC / 45oC -10oC / 45oC -30oC / 45oC
**Liquid injection required

%
 w

ith
 R

es
pe

ct
 to

 R
-4

04
A

D
is

ch
ar

ge
 T

em
pe

ra
tu

re
 (

o C
)

BEST

5K Glide

BETTER

60

70

80

90

100

110

120

R
-4

04
A

 

R
-4

07
A

 

R
-4

07
F

 

R
-4

49
A

 

R
-4

48
A

 

R
-4

04
A

 

R
-4

07
A

 

R
-4

07
F 

R
-4

49
A

 

R
-4

48
A

 

R
-4

04
A

 

R
-4

07
A

 

R
-4

07
F 

R
-4

49
A

 

R
-4

48
A

 

70

80

90

100

110

120

130

140

150

R
-4

04
A

 

R
-4

07
A

 

R
-4

07
F 

R
-4

49
A

 

R
-4

48
A

 

R
-4

04
A

 

R
-4

07
A

**
 

R
-4

07
F*

* 

R
-4

49
A

 

R
-4

48
A

 

5
6
7
8
9

10
11
12
13
14
15

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

N40 (R-448A) Bubble

N40 (R-448A) Dew

R-449A Bubble

R-449A Dew

R-407F Bubble

R-407F Dew



FPMBe-R-002 March 2015
© 2015 Honeywell International Inc. All rights reserved.

Disclaimer
Although all statements and information contained herein 
are believed to be accurate and reliable, they are presented 
without guarantee or warranty of any kind, express or implied. 
Information provided herein does not relieve the user from the 
responsibility of carrying out its own tests and experiments, 
and the user assumes all risks and liability for use of the 
information and results obtained. Statements or suggestions 
concerning the use of materials and processes are made 
without representation or warranty that any such use is free of 
patent infringement and are not recommendations to infringe 
any patent. The user should not assume that all toxicity 
data and safety measures are indicated herein or that other 
measures may not be required.

Simulation software
For further calculations of properties and 
cycles simulation please download for free 
the Honeywell Genetron Properties Suite 
software at

http://www.honeywell-refrigerants.com/
europe/genetron-properties-suite/

Smart phones apps
You can also use the free app 
“Refrigerants PT chart EU” available for 
iOS and Android

Information and contact
Should you have any questions on any of 
the information above or just need help 
in understanding or deciding on which 
is the best solution for your business 
/ application, please contact your 
local Approved Honeywell Refrigerant 
Distributor.

4App Store Marketing and Advertising Guidelines for Developers March 2012

Available on the

Available on the
The App Store badge must be used in both 
marketing and advertising communications, such as 
TV spots, print ads, video trailers, email, newsletters, 
and websites, whenever you promote your app 
offered on the App Store. Only the badge shown here 
is approved by Apple.  

For online communications, you must provide a 
link to your app on the App Store wherever the 
App Store badge is used. To obtain the URL for your 
app on the App Store, go to your product page in 
iTunes. Right-click or Control-click your app listing 
and choose Copy URL. Embed the URL in the App 
Store badge or your marketing copy. 

Customers will be directed to install iTunes software 
if needed, then routed to their original destination  
on the App Store. 

Localized badges
Apple provides badge artwork with the “Available 
on the” modifier translated into 11 languages (listed 
below). Do not create your own version of a localized 
badge. Always use artwork provided by Apple.

App Store Badge

Minimum clear space and minimum size
• Minimum clear space is equal to one-quarter the 

height of the badge. 
• Do not place photos, typography, or other graphic 

elements inside the minimum clear space. 
• Minimum size is 10 mm for use in printed materials 

and 40 pixels for use onscreen. 
• Always select a size that is clearly legible but not 

dominant.

Backgrounds
The Available on the App Store badge always 
appears in black and white as shown here. The white 
border surrounding the badge is part of the badge 
artwork and must be included. The App Store badge 
can be placed on: 

• A black or white background
• A solid-color background
• A background image as long as legibility is not 

diminished
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Basics 
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X

40 px
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X

X

X
12 px

X

X

X

X
App Store

The App Store badge is available in these languages: 
Chinese Simplified, Chinese Traditional, Dutch, English, 
French, German, Italian, Japanese, Portuguese, Russian, and 
Spanish.

Honeywell Belgium N.V.
Interleuvenlaan 15i
3001 Heverlee, Belgium
Phone:	 +32 16 391 212
Fax:	 +32 16 391 371
E-mail:	 fluorines.europe@honeywell.com

Please visit us at 

www.honeywell-refrigerants.com/europe


