BRA Fact finders
Number 7. Issue 2 (06/2000) % " &

A Guideto Selecting Copper Tube and Fittingsfor New Refrigeration & Air Conditioning Systems
with Air Cooled Condensersto comply with BS 4434:1995

INTRODUCTION

Factfinder No. 5 dedlt with anumber of issuesin rlaion to B$4434:1995 induding extracts of BS1300:1975 (1980) to assst in the sdlection of
copper tube. Because many new refrigerants operate a higher pressures than the fluidsthey replace, careis necessary when conddering the
strength of copper tubeto be selected.

ThisFactfinder explansreevant revisonsto BS 4434:1995 and extendsinformation givenin previous Factfinder No 5. Commonly available
copper tubeisligted together withits suitability according to BS4434:1995 Table 6 for variousrefrigerantsin both the high and the low side of
the system, using minimum design temperature bubble point or saturation presaures corresponding to temperatures of 32°C for thelow sdeand
55°Cfor thehighdde.

Thetablesused in this Factfinder include most commercidly availablerefrigerants. However, the guidancein the Factfinder is primearily
provided for NEW REFRIGERATION SYSTEMS. BRA expectsthat, with Some minor exceptions, only 0zone benign refrigerantswill be
selected for operation of new refrigeration systems, therefore the refrigerants shown in tables 1 and 2 should be selected with thisin mind.

Notefor the higher range of design temperaturesin Table 6, of > 43°C low side and 63°C high side, corresponding increasesin dlowable
pressurewill haveto be goplied.

REVISIONSTO BS4434:1995- EXISTING SYSTEM S

A corrigendum to BSA4434:1995 relaing specificaly to change
of refrigerant in exigting sysemswas published in March 1997
(AMD 9383) and may beinterpreted as-

For thelow sde of exiding systems. the requirements of Table
6 of B$4434:1995 may be relaxed when converting from one
Al refrigerant to another Al refrigerant of higher presaure,
providing that the low pressure Sde of the sysemis protected
by ardlief device, with therdieving pressure s ected to suit the
actual conditions of the system (whether operating, ganddtill,
commissioning, etc, dl of which must be consdered). The
sected rdief device stting will generdly belower than that
demanded by Table6, but must be sHected so that it will rdieve
only when necessary for the sefety of the sysem, but not under
foreseeable normal loca operating or sanddtill conditions.

For the high sde under the stated conditions of refrigerant
change, it isaso recognised that the design conditions of Table
6 may not dways be achievable. In such casesit ispermissble
to sat thehigh Sderdief devicesto alower leve, but thismust
beat least 1.1 timesthe presaure correponding to the cal culated
maximum condensing temperature of the sysem. Itisdso
conditiona on having taken dl reasonable precautionsto protect
the system from over-pressure, under foreseeable operating
conditions. The system pipework and components must then be
cgpable of safely withstanding this pressure.

Theseimportant relaxations DO NOT APPLY TO NEW
SYSTEMSnor do they dilute the need for good safe
working practices.

NEW REFRIGERATION SYSTEM S—

Safe working pressures for copper tube and
fittings

How to usethetables

In the gppropriate table find the row which containsthe copper
tube sze and refrigerant you wish to use. Thetube sminimum
wal thickness (SWG) and maximum dlowable pressure (Py)
can then be read. Notethat thisisfor fully annealed copper
tube sdected to comply with Table 6 of BS4434:1995.

Wherethelow sdeishowever exposed to high side pressures,
including conditions associated with heat pumps, hot gas
defrogt ec., the high side ratings shownin Table 2 should be
applied to thelow Sdedso.

Also shownin thetablesisthe maximum dlowable pressure
for the corresponding fittingsfor the tube size. To check
whether this pressureis sufficient you need to refer to the
saturation (or bubble point) pressure for the chosen refrigerant
at < 32°C (low dde) or 55°C (high sSde).

See note 3 regarding the application and availability of copper
fittings

REMEMBER, IFIN DOUBT, STUDY B4434:1995 IN
CONJUNCTION WITH THE CORRIGENDUM. Both
avallablefrom BS 389, Chisnick High Road, London, W4
4AL. Reference: ISBN 0580 25130 6.
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Table1 Low Sdetube

Copper tube Refrigerants

oD, in SWVG | Py(MAP?

inBar G

%% 16 228 R410A, R410B

2% 18 17 R12, R134a,
R410A/B,RA09A
R502,R404A,R507
R406A/B, RA02A/B
R403A/B, RA08A,
R22, R407C, R411B

%% 16 184 R404A R507,R407B,
R402A RA03A/B,
R402B,R407A

%% 18 137 R12 R134A R401A/B
R409A R502,R408A
R22,RA07CR411B

3k 14 9.3 R410A/B

3k 16 154 R502,R404A,R507
R407A/B,RA02A/B
R403A/B,RA08A,R22
R407C,R411B

3k 18 115 R12 R134aR401A/B
RA09A

3% 14 166 R404A R507,R407B
R402A/B,R403A/B
R407

3% 16 132 R502,R408A,R407C
R22,R411B

3% 18 99 R12,R134aR410A/B
RA09A

L 12 19 R402A,R403B
R410A/B,R407B

L 14 146 R502,R404A,R507
R407A R402B
R403A R408A,R407C

L 16 116 R22,R401B,R409A
R411B

L 18 87 R12,R1343R401A

Notestotables

1 Diamgersbdow those shown satify BSA4434:1995

requirementsfor copper tube

2. Theminimum vauefor the Maximum Allowable Pressure, Py
cdculated in accordance with theformulain BRA Factfinder
No 5 using amaximum operating temperature of 50°C for the
low sideand 100°C for the high side

3. Somemanufecturers havetested their fittingsto an gppropriate
parameter to met the requirements of BS4434:1995 (as
amended in March 1997). Cettificatesto thiseffect are now
availablefrom suppliers, effectively supersedingissue 1 of this
Factfinder.

Table2. High sdetube

Copper tube Refrigerants
oD, in SNVG | Py(MAP?
inBar G

1% 18 R All except R410A/B

1% 16 9 R410A/B,R407B
RAOZA

1% 18 259 R12,R134aR410A/B
RA09A,R502,RA04A
R507,R407A, RA02B
RA03A/B,RA08A,R22
R407C,R411B

1% 16 293 RB502,RA04A
R507,RA07A/B
RA02A/B,RA0GA/B
R408A

1% 18 218 R12,R134aR401A/B
RA09A R22,RA07
RA11B

% 14 28 R502,RA04A,R507
RAO7A/B,RA02A/B
RA03A/B,RA08A
R407C

%% 16 223 R22R411B

% 18 1656 R12,R134aR401A/B
RA09A

Zh 12 296 RA04A R507
RAO7A/B,RA02A/B
RA03A/B,RA08A
R407C

% 14 25 R502,R22,R411B

h 16 179 R134aR401A/B
RA09A

Zh 18 134 R12

3k 12 2471 R502,R402B,RA0GA
RA08A R22,R407C
RA11B

3k 14 189 RA01A/B,RA0OA

3k 16 15 RI2R134a

3k 12 212 R22R01B,R411B

3k 14 162 R134aR401A, RA09A

3k 16 129 R12

% 12 186 R410A/B,RA0OA

% 14 142 RI2R134a

Careshould betaken to usethe correct wall thicknessby
checking tubemarking during ingallation

EXAMPLE 1 (Table1—low sde)

A sudtionlineof 3&in OD for aRA04A system operating & any
saturation temperature up to 32°C must be capable of withgtanding the
bubble point pressure a 32°C of 14 bar gaugeto comply with Table6.
Thisresultsinaminimum tubewall thickness of 16SWG.

EXAMPLE 2 (Table2—high 5de)

A digchargelineof 2% in OD for anew RA04A sysem designed to
comply with Table 6 conditions of < 32°C and 55°C saturation
discharge temperature mugt be capable of withgtanding a pressure of
24.8 bar gauge. From Table 2 asuitabletuberequiresaminimumwal
thicknessof 18SWG.

BRA doesnot guarantee, certify or assurethe safety or performance of any products, componentsor sysemstested, ingtdled or operated in accordance
with BRA’s Standards or Guiddines or thet any tests conducted under its Standards or Guiddineswill be nonhazardous or freefromrisk. BRA disdams
dl liahility to any person for anything or for the consequences of anything done or omitted to be donewhoally or partly in rdiance upon thewhole or any

part of the contents of this Factfinder.
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