REFRIGERA

ART-15

Retrofit Guidelines for SUVA® HP81

INTRODUCTION

SUVA® HPB81 is a commercially available refrigerant

designad to replace R-502 in applications where a 5.6—
11.1°C (10-20°F) increase of compressor discharge
temperature is acceptable. For applications where com-
pressor discharge temperature is a limitation, SUVA?
HP80 is the retrofit refrigerant of choice for R-502.

Reference ART-9 for information on retrofit guidetines.

with SUVA®* HP80,

Either as a result of a decision to stop using CFCs
or following the phaseout of CFC-based refrigerants,
axisting R-502 equipmant will need to be retrofitted to
alternative refrigerants to extend the equipment's useiu!
lite. SUVA® HP81, a blend of HFC-125, HC-280 (pro-
pane), and HCFC-22, has been developed by DuPont
as a retrofit refrigerant for many R-502 systems. Using
the retrofit guidelines summarized below, most R-502
systems using positive displacement compressors (i.e.,
reciprocating, rotary, screw, and scroll) can be easily
and economically retrofitted for use with HPB1. This
allows the equipment to operate safely and efficiently
even after R-502 is no longer available.

PROPERTIES AND SAFETY

HP81 offers improved environmental properties versus
R-502, with significantly iower ozone depletion potential
(ODP) and global warming potential (GWP). Refer to
DuPont Technical Bulleting P-HP (H-47122) and ARTD-
35 (H-35815) for more detailed information on proper-
ties and performance characteristics of HP81. Refer to
the Material Safety Data Sheets (MSDS) for safety
information on the use of HPB1,
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LUBRICANTS

Lubricant salection is based on several factors, which
can include oil réturn to the compressaor, tubricity, and
materials compatibility.

In ice machines, minerat oi! has been demoanstrated as
an accoptable lubricant for use with HP81. The equip-
meant arrangement and the operation of ice machines
(harvest cycles, hot gas defrost, efc.) aid in the return of
lubricant to the compressor. The positive results of
SUVA® HP81 and mineral oil in ice machines may mean
HPB1/minaral oll can be used in other small harmetic
systems which exhibit good lubricant return to the com-
prassor. Consultyour compressor manufacturarfor their
lubricant recommendation in your system.

In larger systems (i.e., supermarket stationary equip-
ment), the evaluation of lubricants is still underway.
Potential candidate lubricants are mineral oil and
alkytbanzene/mineral oil mixtures for systerns in which
lubricant miscibilty is not required for lubricant return.
For systems which require greater lubricant miscibility
for oil return or to solve heat transfer problerms, candi-
date lubricants would include alkyibenzenes and polyol
aster lubricants. To date, alt of these lubricant options
have shown satisfactory performance in commercial
refrigeration systems. The compressor manufacturer
should be consulted for specific lubricant recommenda-
tions. Other sources for lubricant information include
DuPont Distributors, iubricant manufacturers, system
manutacturers and/or refrigeration coniractors. As new
information is generated, DuPont will communicate any
changes in lubricant recommendations through its
Distributors,

QU PONT

Du Font Chemicals « Customer Service Center, B15305 » Wilmington, DE 19898 « 1-800-441-53442



SELECTION OF REFRIGERANT

SUVA® HPB1 g the recommended alternative for R-502
applicationswhere an increase in comprassar discharge
temperature of 5.5-11.1°C (10-20°F) is acceptable.
Apolications which have been dernonstrated as most
suitable for use with HP81 are ice machines, ice cream
machines, vending machines, open drive compressor
systems, water-cooled condensing units, and com-
pressors operating in low ambient temperatures.

SYSTEM MODIFICATION

The composition of SUVA® HPB1 has been selected to
provide an increase in refrigeration capacity and energy
efficiency versus R-502. Minimal system modifications
are anticipated when retrofitting R-502 systemsto HP81.

Retrofits of R-502 systamsa with other afternative refrig-
erants such as HCFC-22 or HFC-125 may require more
extansive systern mocdifications (compressor replace-
ment to multistage cormpressors, use of liquid injection,
atc.). For some gsystems, this cost may be prohibitive.
SUVA®* HPB1 provides the service contractor and equip-
ment owner with a cost-effective way to retrofit an
oxisting R-502 system.

it Is Important 1o note, however, that SUVA® HP81
was not designed for use in conjunction with other
refrigerants(l.e., topping offan existing R-502 charge
with HP81). Thia will yleld a nonraciaimable mixture.

OVERVIEW OF RETROFIT PROCESS

Retrofit of an existing R-502 system with SUVA® HPB1
can be accomplished using service practices and ser-
vice equipment commonly used by trained mechanics or
sorvice contractors in the field. :

The key steps involved in the retrofit are:

» Gollect baseline data of systern while still running with
R-502 ‘

« Recover R-502 charge from system

« Remove existing Iubricant and replace with selected
lubricant when necessary

« Replace filter drier with new drier compatible with
HPB1

= Charge system with SUVA® HP81

« Start up system and adjust charge and/or controls to
achieve desired operation

» Label components in system with SUVA® HP81 and
lubricant type

For the majority of systems, the compressor |ubricant
change ard a fllter drier change will be the only required
system modifications for a retrofit o SUVA* HPB1.
Some systems with expansion valves may require ad-
justment to the superheat setting. For systems which
are still under warranty, we recommend contacting the
equipment or compressor manufacturers prior 10 per-
forming the retrofit. Some equipment or compressor
warranties may be impacted by a change from the

- refrigarant or iubricant originally specified for the systam

Of COMpressor.

EQUIPMENT AND SUPPLIES NEEDED FOR
RETROFIT

« Safety Equipment (Gloves, Glasses)
Refrigeration manifold Gauges

« Thermocouples

= Vacuum Pump

» Laak Detection Equipment

« Scale

* Recovery Unit

Recovary Cylinder

Container for Recovered Lubricant
Replacement/Approved Lubricant (if necessary)
Replacement Rafrigerant

» Replacement/Approved Drier

E ]
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RETROAT PROCEDURE

Summarizad below is a more getailed discussion of the
recommended procedures for retrofitting an R-502 sys-
tem with SUVA® HP81. Prior to the retrofit, review the
Material Safety Data Sheet satety information for SUVA®
HP&1 and consult the comprassor manufacturer 1o
check for compatibility of SUVA® HP81 with the materi-
als of congtruction of the system.

1. Baseline data with R-502. For service contractors
performing their initial retrofits with HP81, it is rec-
ommended that system parformance data be col-
lacted while R-502 ramains in the system. This
bassline of temperatures and pressures at various
points in the gystam (evaporator, condenser, com-
pressor suction and discharge, expansion device,
etc.) at normal operating conditions will ba useful
when optimizing operation of the systemwith HP81,
A System Data Sheet is attached for recording these
basaline data.



2. Remoava R-502 Charge. R-502 should be removed

from the system and collected in a recovery cytinder
using a recovery device capabie of pulling 1020 in.
Hg vacuum (34~-67 kPa, 0.34~0.67 bar). If the
recommendad R-502 charge size for the system is
not known, weigh the amount of refrigerant re-
moved, as the initial quantity of HPB1 ¢charged in the
system will be determined from this figure.

. Drain Lubricant from the System. Whether or not
an il change is necessary is very much system-
depandent and consultation with the equipment
manufacturer is recommended.

In the cases where a lubricant change is necessary,
the oil inthe system will need to be removed. in small
hermetic systems, this will often require the physical
remaoval of the comprassor from the system if the
compressor has no oil drain port. The lubricant can
then be drained from aither the suction or discharge
line of the compressor (depending on the internal
configuration of the compressor). In most small
systems, 50-85% of the lubricant will be removed
from the system during this compressor drain.

For semi-hermetic and open drive compressors, a
drain port is often accessible and the iubricant can
be drained from the compressor at that point,

In larger systemns, raview the system arrangement
to determine if there are any points in the system
where lubricant may accumulate. If this is the case,
additional drainage or system flushes may be nec-
assary to remova a sufficient amountof the lubricant
to allow acceptable performance with HP81. In
systems with oil separators or accumulators, any
t:brimnt prasent in these devices should aiso be
rained.

In all cases, measure the amount of lubricant re-
moved from the system. Compara to the compres-
sor/system specifications to ensure that the majority
of lubricant has been remaved from the system.
Recordonthe attached Retrofit Checkilst the amount
of lubricant removed, as this will be needed in the
next step.

. Charge Compresscr with Chosen Lubricant. In
systems where the lubricant is removed, the same
volume of new lubricant should be charged Into the
system. The viscosity of new lubricant should be
similar to that removed from the system (150 SUS or
32 ¢St is typical for R-502 systams).

. Relnstall Compresaor (if removed from system in
stop 3). Use normal service practices.

6. Replace Fliter Drier. It is recommended to replace

the fiiter drier following system maintenance. There
are two types of filter driers commonly used in low
and madium temperature R-502 equipment:

a. Loose fill driers, which contain only the molecu-
lar sieve dasiccant

b. Solid core driers, in which the molecular sieve
desiccant is dispersed within a solid core binder.

For both types of driers, consuit the drier manufac-
turer for their recommended drier in use with
HP81. Currently, ALCO's ADK and Sporlan’s Catch-
All solid core driers are acceptable with HPB81.
Others may also be acceptable; again, consuit the
manufacturer,

. Reconnect System and Evacuste. Use normal

sarvice practices. To remove air or other non-
condensables in the system, it is recommended
that the system be evacuated to as close to full
vacuum as possible {approach 30 in. Hg vacuum/
0 kPa/Q bar).

. Leak Check System. Use normal service prac-

tices. Evacuate system following leak check with
any gas.

. Charge Systemwith P81, SUVA® HP81 isanear-

azeotropic mixture: therefore the vapor composition
in the cylinder is different from the liquid composi-
tion. To engure that the proper refrigerant composi-
tion is charged in the system, it is important that
liquid only be removed from the charging cylinder.
Cylinders of HPB1 are equipped with dip tubes,
allowing liquid to be removed from the cylinderwhen
the cylinder is in the upright position. The proper
position is indicated by arrows on the cylinder
and cylinder box. Once removed from the cylinder,
HP81 can be charged to the system as vapor as
long as all of the refrigerant removed from the cylin-
der is transfarred to the system.

Due to the liquid density difference of SUVA® HP81
vs R-502, the refrigeration system will require jess
weaight of HP81 than R-502. The optimum charge
will vary depending on the operating canditions, size
of the evaporator and condenser, size of recaiver (it
present), and length of pipe or tubing runs in the
gystem. For most systems, the optimum charge will
be 90-85% by weight of the original R-502 charge.
Itis recommended thatthe systembe initially charged
with about 80% by weight of the original R-502
charge.

Add the initial charge to the high pressure side of the
systam with the compressor not running. When the
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system and cylinger pressures equilibrate, load the
remainder of the refrigerant into the suction line of
the systemn. In this step. the compressor will be
running. Some compressors may be damaged if
liquid refrigerant enters the suction side of the com-
pressor. Since liquid must be removed from the
charging cylinder, it is important to charge the refrig-
erant slowly into the suction ling to allow it to vapor-
iz before it entere the system. A throttling vaive may
bé used to cause the refrigerant o vaporize.

Start up System and Adjust Charge. Start up the
system and iet conditions stabilize. If the system is
undercharged, add additional HPB1 in smafl amounts
(still removing tiquid from the charging cylinder) unti!
the systemn conditions reach the desired levels.
(SUVA® HPB1 is more sensitive to charge size than
R-502. Therefore, system performance will change
more quickly if the system is not optimaily charged
with HP81 and it is important not to overcharge the
system). ‘

In order to determine the appropriate suction pres-
sureforHPS1, the suction pressure with R-502 must
be determined. The evaporator temperature with R-
502 can be determined by using an R-502 pressure/
tempaerature (P-T) chart. Once the R-502 evapora-
tor temperature is determined, add 0.6°C (1°F) to it
and determine the appropriate suction pressure for
HP81 with this new temperature.

Exampla:
Step 1: Determine R-502 evaporator temperature.
Suction pressure w/R-502 is 41 psig (384.5 kPa,

3.845 bar); this prassure corresponcs 1o an evapo-
rator temperature of =12.2°C {10°F). »

Step 2: Add 0.6°C (1°F) to R-502 evaporator tem-
peraturs.
=12.2°C + 0.6°C = -11.6°C (10°F + 1°F = 11°F).

This temperature is the saturated vapor tempera-
ture of HP81 necessary to achieve an equivalent
average evaporator temperature as R-502.

11.

Step 3: Datermine comprassor suction pressure for
SUVA® HP81 at this saturated vapor temperature
from P'T mart+

11°F on the Engineering units P-T c¢hart corre-
sponds to a 43 psig suction prassure.

~11.6°C on the S| units P-T chart corresponds to a
350 kPa (3.90 bar) suction pressure.

For low temparature evaporator appiications (—40°F
or —40°C), the suction pressure with HP81 will be
approximately the same as R-502's suction pres-
sure, At medium temperature evaporator congditions
{10°F or -12.2°C), the suction prassure with HP81
will be approximately 2 psf (13.8 kPa, 0.138 bar)
higher than with R-502. HP81 will have approxi-
mately 15 psi (103.4 kPa, 1,034 bar) higher dis-
charge pressure and approximately 11.1°C (20°F)
higher discharge temperature than R-502.

Labal Components and System. After retrofitting
the systamwith HP81, labe! the system components
to identify the type of refrigerant (SUVA® HP81) and
lubricantin the system, 8o that the propar refrigerant
and lubricant will be used to service the equipment
in tl;e future. Identification labels are available from
DuPont.

SUMMARY

With the phaseout of CFCs, existing refrigeration equip-
ment will need to be replaced with new equipment or
retrofitted with attemative refrigerants. Lising the proce-
dures described ahove, existing R-502 refrigeration
Systerns can be refrofitted for use with SUVA® HP81,
allowing them to continue in service for the ramainder of
their useful life,

Attached is a Retrofit Checklist and System Data Sheet
and Pressure-temperature charts for HPB1 to assistyou
in the ratrofit process.



TABLE 1

Pressure~-Temperature Chan
SUVA® HP81 Saturation Properties
(Engineering Units)
SUVA® HP81 Saturated Vapor R-502
Pressurs (palg) Temparsturs, °F" Saturated Vapor
L -49 -60
F —44 Co o —45
4 =20 «40
] =35 =36
8 -a2 =32
10 -8 29
12 -25 25
14 -2 22
18 -19 -19
18 =18 -16
20 -13 -13
prd -11 -11
24 ] -8
26 -8 -5
28 i} =3
30 -1 -1
a2 1 1
a4 3 3
38 5 5
ag 7 7
40 8 :
42 10 11
44 12 13
45 14 15
48 16 16
S0 17 18
52 19 20
54 20 2
L1 22 23
58 23 24
80 25 26
82 28 28
84 28 29
66 Fy:] 30
a8 3 32
70 32 33
72 33 M
74 34 a6
76 36 37
78 ar 38
B0 3a 40
85 41 43
90 44 46
95 47 49
100 50 LY
105 52 54

 Satirated Vapor Temperature (Dew Point)—Tha mperature (at a given pressure) at which the last
drop of liquid HPB1 has boiled. |t ic also the tempemturs (at & given pressure) where condenaation
begins. Above this tomparature (at the samo pritsuie), the mingerant is superheated vapor.

NOTE: For HP81, the mesn evaporator temparaturs whaee & change of stata cecurs ks spproxi-
mately 1°F bulow the saturated vapor tismparsture. For exsmpie, st s saturstsd vapot lemperaturs
of 11°F, the masn evaporaior ismpeneture is approximatsly 10°F.



TABLE 2

Prassure-Temperature Chart
SUVA® HPS1 Saturation Propertiss
(81 Units)
SUVA*" HP81 Saturated Vapor R-302
Pressurs (kPa) Temparature, °C Saturated Yapor

100 45 -8
110 —43 ~alld
120 =41 w2
130 w40 —40
140 =38 -38
180 ] =37
180 =35 =35
170 ~33 34
180 -32 =32
180 ~31 -3
200 ~30 =30
210 28 29
220 27 -27
230 26 26
240 -25 25
250 —24 24
260 23 =23
270 -28 -22
280 -1 -21
290 -20 Q)
ko) -18 ~19
30 -18 -18
20 -18 -7
330 =17 -17
340 -18 -18
a0 —15 -15
360 =14 -14
a7s - -13 =13
400 -1 =11
425 -10 -8
450 -8 -2
475 - -6
500 - —4
£25 -3 -3
850 -2 -1
574 -1 0
800 1 1
@25 2 3
850 3 4
875 5 5
700 L] 7
725 7 g
750 8 9
775 g 10
800 10 1"
825 11 12
850 12 13

" Saturated Vapor Temparature {Dew Pointy-The sempariture (at a given pressure) at which tha last
drop of liquid MPA1 has bolled. Itis aiso the tompersture (at & given pressure) whore condensation
begine. vé this smperature (at the same pressure), the refrigerant is suparheated vapor.

NOTE: For HP81, the mesn svaporsior tempersiure where a change of state oocurs Is approxi-
maisly 0.8°C balow the saturated vapor temparature, For sxample, it & saturated vEPor tmpe-
ture of -11°C, the mesn evaporator temperaiure is approximatsly —11,6°C,



CHECKLIST FOR SUVA® HP81 RETROFIT

1. Establish baseline parformance with R-502. (See data shaet for recommended data.)

2. Consult the original equipment manufacturer of the systemn components for their
recommandation on the following: '
— Plastics compatibility.

— Elastomers compatibility.
= Lubricant (viscosity, manufacturer, additives).
— Retrofit procedure to sustain warranty.

J. Remove R-502 charge from system.
(Need 10~20 in. Hg vacuum [34—87 kPa/0.34-0.67 bar] to remove charge).

~ Use recovery cylinder/Do Not Vent to Atmosphers.
-~ Waigh amgunt removed (if possible):

‘4. Drainiubricant charge from the refrigerant system (unless a compatible tubricant is already
in the system).

— Hemove 90-95% of lubricant from the system.
- Maoasure amount of lubricant removpd and racord.

5. Charge compatible lubricant. .
- Reacharge with amount equivaient to amount removed in Stap 3.

6. Rainstali compressor (if removed).

7. Replace fitter drier with new drier approved for use with SUVA® HPg1.
— Loose fili driers: use XH7 or XH9 desiccant or equivalent.
— Solid core driers: check with drier manufacturer for recommendation.

B. Reconnect system and evacuate with vacuum pump. (Evacuate o full vacuum
[approach 30 in. Hg vacuurmvg kPa/0 bar]).

9. Leak check system, (Reevacuate system foliowing leak check).

10. Charge system with SUVA® HP81.
« Initially charge 90% by weight of original equipment manufacturer specified R-502 charge.
- Amount of refrigerant charged;

11. Start up equipment ang adjust charge until desired operating conditions are achieved.
= If low in charge, add in increments of 2—-3% of original R-502 charge.
— Amount of refrigerant charged:

Total Refrigerant Charged (add 9 and 10)

12. Label companents and system for type of refrigerant (SUVA® HP81} and lubricant.
13. Conversion is completelf

* It using flushing technique repeat steps 3-4-5, 7-8 three times operating the eystam with R-802. Filter/driar
nead not be reptaced during the flushing procedure.



SYSTEM DATA SHEET

Type of Sysmm/Location:
Equipmant Mig.: Comprassor Mig.:
Modal Nao.: Modsl No.;
Sarial No.: Sarial No.:
R-502 charge size: Original Lubricant:
" Typa/mig:
Chargo size:
New Lubricant:
Type/mig:
15! Charge size:
2nd Charge size:
Addiional Charge site:
Driar Mfg.: Drier type (chack on):
Model No - Locas il
Sold core:
Condensar cooling medium (airiwame):
Exapansion Devios (check ona); Capillary tubs:
Exparmion valve:
If Expiarmion vaie:
Manufacturet
Modal No.:
Control/set point:
Location of sensor;

Other Systsm Confrols {ex.; head press contret), Describe:

(circle units wsed whore applicable)

Date/Time

Refrigerant

|__Charge Size (Ib. oz/grams)

Ambient Temp. (*F/C)

Reiative Humidity

Compressor:

Suction T (°F~G)

Suction P (psig, pein/kPa, bar)

Discharge T (°F/°C})

Discharge F (psig, pala/kPa. bar)

Box/CasaT ("F/C)

Evaporaior:

Refrigerant inlet T (°F~C)

Refrigerant Owtiet T (°F7°C)

Coll Air/H.Q in T (*FNC)

Coll Air/H,O Out T (*FFC)

Refrigarant T ¢p Superht. Ct. Pt (*F/*C)

Condarmear;

Reinigarant inlet T (*F/~C)

Rafrigerant Qutlat T (*F/C)

Coil Air/H,O In T (°F/*C)

Coil Ai/H0 Out T °FFC)

Exp. Davice Inlet T (°F/C)

Motor Ampa

RurvCyeha Time
Comments;
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