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Solstice® N40

BEST PRACTICES FOR SUCCESSFUL RETROFITS
WITH SOLSTICE® N40 (R-448A)
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Solstice® N4O (R-448A) Refrigerant Adopted by
Tesco for its Carbon Reduction Roadmap.

We continue to streamline the retrofit process along
with our contractors in order to minimise impact on
the store and cost to change. Also, to add to the 68 %
reduction of direct emissions provided by R-448A
versus R-404A, we have incorporated a leak reduction
process to further minimise our carbon footprint and
environmental impact.

Matthew Reeves-Smith,

Tesco, Group Head of Refrigeration & HVAC
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Solstice® N40 (R-448A)

* Lowest GWP, non-flammable highest
performance direct replacement product to
R-404A and R-507

* Reduces energy consumption

» Save 68% direct emissions

» Serviceable beyond 2030

2,000 systems worldwide by end of 2016

* Possible to retrofit after 2022 systems placed
on the market before 2022
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R-448A As An Alternative For Medium And Low Temperature

T e
( )

R-404A (A1, 3922/ 3943

Composition 26%/26%/21%/7%/20%
P R-32/R-125/R-134a/R-1234ze/R-1234yf
GWP 4th / 5th 1386 / 1273
A1
Potential a Sl el I
PP- stationary refrigeration
| Use New/Retrofit
Drop-in () Cap. Similar
Drop-in () Eff. 5% to 10% higher
Recip, Scroll, Screw
No TXV change
Comments
Good compressor envelope
_______ Status Commercial

(1) Drop-in test in non-optimized system
(2) Suitable compressor technology

R-404A/R-507,

-0 8 :-‘.l:_.

Solstice® N40O
R-448A

WHY?
Lower Tdis
Lower quota,

taxes and TEWI

Lower energy consumption than R-404A

-----------------------------------------------------------

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Lower COze emissions than R-404A
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Prior to Retrofit
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Safety Recommendations

» Don’t smoke in non-authorised areas or in areas with potential exposure to refrigerants
- Always try to work in well ventilated environments
» Use the mandatory PPE (Personal Protection Equipment)

 Pressurized gas: keep bottles away from direct sunlight and hermetically sealed in a fresh
ventilated area; avoid bottles from exposure at temperatures above 50° C

« Avoid overfilling of bottles during R-404A / 507 recovery

 Always use the most accurate leak detectors

Honeywell Confidential - © 2017 by Honeywell International Inc. All rights reserved.

Keep the MSDS of R-448A available during the whole retrofit process




Safety Data Sheet (SDS)

Read Safety Data Sheet (SDS) before beginning work with the material
1. ldentification of the substance/mixture and of the company/undertaking
Hazards identification
Composition/information on ingredients
First aid measures
Firefighting measures
Accidental release measures
Handling and storage
Exposure controls/personal protection
9. Physical and chemical properties Download the SDS from
10. Stability and reactivity
11. Toxicological information http://msds-resource.honeywell.com
12. Ecological information
13. Disposal considerations
14. Transport information
15. Regulatory information

©® NOOAWN
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Prior to Retrofit

A retrofit is a perfect occasion to check issues related to life cycle of aged stores

* The technician preparing the evaluation report can identify improvement points
It is important to communicate to the retailer the options for those possible upgrades

» The installation will be shut down for a few hours, that can be enough to take measures
to extend the system life and to improve efficiency

It is also important to identify status of critical components to ensure proper performance

Honeywell
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Site Survey and Preparation

Site Survey

« System issues & review: performance,
efficiency, cabinets cleanliness...

» Quantity of refrigerant (n° of recovery bottles
needed)

« Compressor compatibility

» Type and number of expansion valves
« Control: is R-448A included?

* Leak prevention measures

» Assess line sizes

« Test oil and refrigerant

 Define how to preserve goods when
downloaded for cabinets adjustments

* Inventory of retrofit parts and material
* Record baseline data
« Forward completed survey to the customer

Preparation

 Coordination with store. Send reminder a couple of
days prior to retrofit date.

« Store coordination

 Order parts and refrigerant
- POE oil compatible with compressor and Solstice® N40
(R-448A)
- O-rings, filters, desiccants..
- Dry ice, plastic, labels.. or goods preservation (if needed)
- R-448A labels for refrigerant identification in system
» Perform system changes / upgrades
« Training of technical personnel
» Change suction and liquid filters and driers

« Upgrade controller with Solstice® N40 (R- 448A) PT
curves

 Leak check and repair
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Retrofit: Check-up And Preparations Prior Retrofit

Record running parameters of a system:

a) Evaporation temperature/pressure and condensing temperature/pressure set points

b) TD in condenser set point

c) Minimum condensing temperature/pressure

d) Superheat set points (if EEVs are used) or running superheat if TEXs

e) Settings of mechanical pressure switches and EPRs

f)  Settings of other pressure regulating valves (in hot recovery or hot gas defrost system)

g) SUCT1= 077 BAR

o SET= 0.70 EI@

Honeywell
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Retrofit: Check-Up and Preparations Prior Retrofit

 Evaluate whether existing compressor type requires additional mitigation for higher variation of
discharge temperature (head fan cooling, oil cooler with increased capacity etc.)-this is
difference between minus and plus

» Prepare pressure-temperature tables / slider with R-448A and R-404A / R-507A

404A N40 (R-448A)
t t
p abs |p gaug | tbubb | tdew mid tbubb | tdew Hid
11.3 | 10.29 | 21.09 | 21.51 | 21.30 | 20.16 | 25.4 | 22.78
11.35 | 10.34 | 21.25 | 21.67 | 2146 | 20.32 | 25.55 | 22.94
114 | 10.39 | 2141 | 21.83 | 2162 | 2048 | 25.71 | 23.1
1145 | 10.44 | 21.57 | 21.99 | 21.78 | 20.64 | 25.86 | 23.25
115 | 1049 | 21.73 | 22.15 | 2194 | 20.8 | 26.02 | 23.41

Note: you can get the tables from Genetron Properties Suite, free download at

https://www.honeywell-refrigerants.com/europe/qgenetron-properties-suite/
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Retrofit: Check-up And Preparations Prior to Retrofit

» Check piping system and especially single/double risers in suction part in
respect of sufficient velocities for new refrigerant, Honeywell software
GenePro is useful here

» Usually, piping system properly selected for R-404A /R-507A and properly
sloped on suction/condensate side works fine with R-448A

traps due to compensate lower mass flow of
R-448A

|
|
1
* One might expect higher oil filling ratio in oil |
|
|
|
|
|
|
|
|

PRIOR| \\>_ —T— < ~— AFTER
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Retrofit: Check-up And Preparations Prior to Retrofit

 Evaluate: refrigerant amount in the system

« Prepare recovery machine and hoses set with capacity/diameter sufficient to recover refrigerant
from the system in required timing

Capacity of your recovery machine mainly determines timing of retrofit

Provide tank with sufficient volume for recovered refrigerant, equip it with scale

For bigger systems prepare recovery/charging point enabling
sufficient flow rate of recovery / charging, e.g. modified
cap of main liquid line filter with bigger port

Prepare throttling device if charging N40 / R-448A is
projected via suction line

Honeywell
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Retrofit: Check-up and Preparations Prior to Retrofit
- Evaluate oil type in a system

» Check whether existing oil type is compatible
with Solstice N40 / R-448A

 Evaluate acidity of existing oil and replace
it when necessary on the occasion of retrofit

* Procedure of replacement MO into POE oil is n
448A works with POE as well

Honeywell
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Retrofit: Check-up and Preparations Prior to Retrofit

« Evaluate if it is necessary to replace any gaskets due to their worn out/possible displacement
during vacuuming

« Evaluate type and quantity of cartridges for main liquid line and oil filter

 Evaluate type of TEVs, and recommended
by their OEM adjustment for Solstice N40 / R-448A

» Prepare set of stickers and labels for
retrofitted system

Honeywell
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Retrofit
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Retrofit: Steps

» Report arrival to store security, confirm operation timing

Agree with store unloading cabinets where TEVs are installed in order to have access to them

Conduct preparation for retrofit: unload equipment, parts, cylinders, tools, make connections etc.

Collect existing charge in HP side of the system, switch off the system

Discharge system refrigerant to tank

Recover rest of the refrigerant to tank using recovery machine

Honeywell
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Retrofit: Steps

Conduct following steps:

a) Replace oll if necessary
b) Replace filters
c) Replace gaskets if necessary

d) Ifitis a case, assemble mitigations for higher variations of discharge temperature (if not

done prior retrofit)-this phase might be prolonged beyond retrofit timing
e) Adjust TEVs or upgrade EEVs drivers

f) Adjust pressure switches, EPR and other valves

J et-up compressor and conaenser control system 10or new rerrigeran

Honeywell
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Retrofit: Steps

» Vacuum the system down to 500 microns, lower vacuum might, among others, harm composition
of POE oil

Charge the system with Solstice N40 /R-448A in liquid form only,

Put the system ON

Initial charge of Solstice N40 / R-448A should be 85% of that of R-404A / R-507A, observe
system behaviour, use throttling device to charge suction side if necessary

Final charge of Solstice N40 / R-448A should not exceed 104% of the charge of R-404A / R-507A

Label retrofitted system

Decommission equipment, report retrofit completion

Honeywell
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Retrofit: Insight into TEVs Adjustment

« Solstice N40 / R-448A has ~20% lower mass flow vs R-404A / R-507A,
- TEVs rated for R-404A / R-507A needs to be closed in order to keep proper feeding of evaporator

« How much should it be closed? Check recommendations of TEVs producer, and follow its
guidelines

* Or, close all TEVs in a system with 1/4 ..... 1/2 turn and observe running superheat at rack
collector, repeat this step until 10...15 K running superheat is achieved there

Honeywell
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Behavior of R-4xx Refrigerants in a System

Condensation

Pressure

Enthalpy

Honeywell
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Retrofit: Insight in EEVs Adjustment

« Upgrade EEVs driver with Solstice N40 (R-448A) curve

« If Solstice N40 (R-448A) curve is not available, or driver cannot be upgraded, do following:

Set R-22 curve, and left superheat Set R-404A curve, and increase superheat
set point as prior retrofit set point prior retrofit by 5 K
N40 (R-448A) | R22 404A N40 (R-448A)
p abs |p gaug | tbubb | tdew | Temp p abs |p gaug| tbubb | tdew | tbubb | tdew
2 099 |-31.03| -25 |-25.18 2 0.99 (-30.93|-320.271-31.03] -25
2.05 1.04 |-30.43|| -24.42| -24.56 2.05 1.04 | -30.33||-29.67 ||-30.43 | -24.42
2.1 1.09 |-29.8571=23: =25 2.1 1.09 [-29.74 |-\ V.08 -29.85 | - 4
+9
K

Honeywell
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Retrofit: Insight Into PS Adjustment

« Convert PS adjustments for Solstice N40 (R-448A) using p-t table and find new pressure set point
based on the same mean temperatures

404A N40 (R-448A)

p abs | p gaug| tbubb | tdew t tbubb | tdew t

mid mid
2 0.99 (-30.93|-30.27 |-30.60|-31.03| -25 (-28.02
205 | 1.04 |-30.33|-29.67 |-30.00|-30.43 |-24.42 (-27.43
2.1 1.09,1-29.74 | -29.08 | -29.41 | -29.85 | -23.84 | -26.85
2.15 9.16 [ -28.51 [ -28.84 | -29.28 | -23.28 2
2.2 1.19
2.25 : 8.03-27.39(-27.71|-28.17 | -27 LE
2.3 129 |-27.49(-26.84 |-27.17 | -27.63" -24.64
235 | 134 |-26.95|-26.31|-26.63| -7 /zfﬁ -24.11
2.4 -26.42 | -2~.78
245 | 144
2.5 Z - =2 <75
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Retrofit: Insight Into EPR Adjustment

« Convert PS adjustments for Solstice N40 (R-448A) using p-t table and find new pressure set point
based on the same mean pressure

R-404A N-40 (R-448A)
t pbubb pdew p mid pbubb pdew p mid
-15 3.69 3.61 3.65 3.73 3 3.37
ey 3.82 3.74 YN 3.87 3.11 3 A9
| -13 3.96 3.88 1 3.92 | 4,01 3.23 3.62 |
: 4.1 4.02 =06 4,16 336 :
-11 4.24 4.16 3 4.2 4.3 3497  3.90
-10 4.39 4.31 / /" 4.35 4.46 3. /] 4.04
\‘\i/ e
SET POINT 3.6
SET POINT 3.9 BAR

BAR

Honeywell
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Retrofit: Insight Into Compressor/Condenser Set Points

» Upgrade condenser and compressor controllers with Solstice N40 (R-448A) curve

« If your controller receives set point as temperature, detect whether it operates based on dew /

mid / bubble curve

pressure

pdew
pmid
pbubble

/

/

{,,

t bubble

t mid

enthalpy

Honeywell
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Retrofit: Insight Into Compressor/Condenser Set Points

i For p=const: tdew>tmid>tbubble
pressure
tmid=tdew-0.5glide
t bubble . tdew
p i
enth—a_llpv

* If your controller receives set point as temperature, and works e.g. based on dew curve,
remember to increase all set point by half of a glide for give pressure / pressure range:

t (dew point=set point in controller) = t (mean in a system) + Y2 X glide

Example: Solstice N40 (R-448A) glide is 5K, effective mean Tevapas to be -10°C, set point is -7.5°C

Honeywell
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Retrofit: Insight Into Compressor/Condenser Set Points

If curve of system refrigerant does not exist in controller, use any of existing

refrigerants (R-404A... oroper offsets based on p
404A N40 (R-448A)
t t
aug | tbubb | tdew ubb | tdew
|nee mid /P rrrich
1 10.29 [ 21.09 | 21.51 || 21.36. 254 || 22.78 2
- 21.25 . 21.46 N\20.32 | &= .
10. 21.41 | 21.83 | 21.62 | 20.48 | 7 23.1
10.44 | 21.57 | 21.99 | 21.78 | 20.64/  sul|| 23.25

10.49 | 21.73 [ 22.15 | 2194 | 207 ,6.02 | 23.41
1054 | 219 | 2231|2211 |20 26.18 | 23.57

10.594| 22.06 | 22.47 | 22.27,4|” | 26.33 | 23.73
- 22 22 | 29°S3 ,41-431’\ 28 | 26.48 | 23.88
10.69

2259/ 21.43 | 26.64 | 24.04
J

Example of converting t_,, set point if we have R-404A curve in rack/condenser controller after Solstice
N40 retrofit, rack controller use dew point curve, and set points as a temperature:

* Previous set point for R-404A was ~22.7 °C or 10.74 barg (1)
« Using p-t chart we find mid temperature 22.7°C for Solstice N40 ( R-448A)(2)
« For mid t,,, 27.7°C new pressure set point is 10.3 barg (3) or dew point 21.5°C

Honeywell
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Retrofit: Compressor Capacity Using Mean Temperatures

Refngerant
Reference lemperature
Evaporating SST

Use mid point parameters while selecting compressor



Retrofit: Condenser Capacity Using Mean Temperatures

R-404A

Mean condensing temp 45°C for R-404A gives following buble/dew:

t bub t dew

t mean

45

4491 < 45.22 2

R-448A

Mean condensing temp 45°C for R-448A gives following buble/dew:

t bub tdew

20170528

Project:
Quotation-no.:
ltem:
Reference:

GUNTNER

42.90 (47.13 ) 45

t mean

Condenser

Capacity:

Air flow: 31076 m¥h
Air inlet: 35.0°C
Altitude: 100 m
Air velocity: 3.0m/s

Heat transf. coeff.: 40.34 W/(m?-K)

g@m‘im

Hot gas flow:
Mass flow:
Pressure drop:

LA

Date: 20170528
Enquiry dated:

Project:

Quotation-no.:

ltem:

Reference:

Air flow: 31076 m¥h
Air inlet: 350°C
Altitude: 100 m
Air velocity: 3.0m/s

Heat transf. coeff. 40.68 W/(m?K)

\ GCHC RD 050.1/14-51-0006449M \
Capacity: 69.7 kW
Hot gas temp.:

Refrigerant:

Condensation temp. (dew pt.):
Condensate outlet: ==
15.36 m¥h

Hot gas flow:
Mass flow: 1327 kg/h
Pressure drop: 0.046 bar/ 009 K

Honeywell Confidential - © 2017 by Honeywell International Inc. All rights reserved.
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Retrofit: DX Air Cooler Capacity Using Mean Temperatures

R-404A

R-448A

Mean evaporating temp -10°C for R-404A gives following bubble/dew:

Mean evaporating temp -10°C for R-404A gives following bubble/dew:

t bub t dew t mean

-10.3 -9.72 -10

t bub tdew t mean
12,9 7.01 t

Date: 0170528 \”

Enquiry dated:
Project:
Quotation-no_:
[tem:
Reference:

Y (A

GUNTNER

@ Evaporator (dx) GASC RX031.1/4-

Capacity: GUNTNER
Surface reserve: E temp. (mean): Date:. 2017-05-28

Air flow: 6400 méh Enq.wryr dated:

Air velocity: 22mls PrOJecl.:

Airinlet: 0.0°C Quotation-no.:

Air outlet: 3.5°C Subcooled temp= ltem:

Air pressure: 1013 mbar Reference:

GASC RX 031.1/4-70 A-1821072P
Refrigerant:
n Evaporation temp. (mean):

Air flow: 6400 m#h Superheating:
Air velocity: 22 mls
Air inlet: 00-°C Condensation temp. (mean): 450°C
Air outlet: 3.5°C Subcocled temp.: 37.7°C
Air pressure: 1013 mbar

Honeywell Confidential - © 2017 by Honeywell International Inc. All rights reserved.
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F-gas Compliance

Make sure to comply with

requirements of
F-Gas Regulation 517/2014

Honeywell
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Honeywell Apps, Online and Software Tools and Other

» Genepro simulation software

* PT chart app

* Refrigerants selection app

» Components chart for Solstice

« Savings calculator Solstice® N40
* Website

* LinkedIn

* Slideshare

 Technical training
on glide management

Honeywell

Genetron Properties

PROPIEDADES

—\ ~ 4
P | -
™ <

HFO-1234ze(E)

HFO-1234yf

Genetron Properties calcula propiedades
termodinamicas y de transporte de gases
refrigerantes utilizando la base de datos REFPROP
del Instituto Nacional de Normas Técnicas
(NIST).

Se pueden obtener las tablas de saturacién de
vapor y de isopropiedades ademas de propiedades
para estados termodinamicos especificos

| I

= ‘r
ST
.JE il

Genetron Properties permite realizar simulaciones
termodinamicas para 10 ciclos de compresiéon de
vapor y presenta los resultados en forma de
tablas o en tipicos diagramas de Mollier
(Presion-Entalpia, Temperatura-Entropia)

Genetron Properties también permite dimensionar
tuberias en los sistemas de refrigeracion

Honeywell
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Best digital tools for your business
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http://www.honeywell-refrigerants.com/europe/

For further information please visit our website or ask your local contact

DISCLAIMER
Aunque se cree que todas las declaraciones e informacion contenidas en este documento son precisas y fiables, se presentan sin garantia de ningun tipo, expresa o implicita. La

informacién aqui contenida no exime al usuario de la responsabilidad de llevar a cabo sus propias pruebas y experimentos, y el usuario asume todos los riesgos y responsabilidades
por el uso de la informacion y los resultados obtenidos. Las declaraciones o sugerencias relativas al uso de materiales y procesos se hacen sin representacion o garantia de que tal uso
esté libre de infraccion de patentes y no suponen recomendaciones para infringir ninguna. El usuario no debe asumir que todos los datos de toxicidad y las medidas de seguridad se

indican en el presente documento o que no sean necesarias otras.
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