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SAE J2763 Tes
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3. ASSUMPTIONS

B4a Refrigerant Automotive Air-Conditioned Hose

Procedure for Determining Refrigerant Emissions from Mobile Air Conditioning
nate Refrigerants Symposium June 28, 2006, “Revising SAE J2727”

FOR THE EMISSIONS CHART SPREADSHEET

refrigerant emission rates will not be universally censistent for any given sy
riations, and customer climate and usage patterns.

n this standard apply to systems assembled innnew production vehicles and ir
cted normal variation for most OEM vehiclé“and component assembly plants
mponents are 100% helium leak tested to assure proper assembly prior to asser

hnologies vary in their ability to cantain refrigerant and in their inherent a
1. Emission rates were assigned(to each technology based on laboratory teg

Systems 2006 SAE

stem design due to

clude an allowance
except in the case
hbly in the vehicle.

ility to be properly
ting and field repair

'd accounts for normal design assembly of refrigerant system connections. The¢ assigned value for

echnology reflects its potential for miss-assembly.

ation to field test results is based on vehicles properly assembled in the typid
laboratory correlations are based on properly assembled components in a laborg

3.1 General Assumptions
3.1.1 Real-world
assembly vg
3.1.2 The values
for the exp
where the ¢
3.1.2.1  Fitting teg
assemble
experience.
3.1.3 This standa
each fitting
3.1.3.1  The corre
plant. The
3.1.4 Thechartc

their robust

3.2 System Joints

n be modified as new components and leak testing technologies are developg

Iess and-ability to assure reduced system emissions.

(Connections)

al vehicle assembly
tory environment.

d and evaluated for

All connections (a.k.a., joints, fittings) of all components attached to the A/C system, in sub-assemblies or in the vehicle

assembly plant, mu
accounted for in one

1.

st be listed under the appropriate heading in the System Joints Section.
of two ways:

Connections must be

Those connections (with higher emissions than seal washers) made and subsequently leak tested by Helium

mass spectrometry should be totaled and listed in the special (stippled) box under the Seal Washer category on

Line 9.

NOTE:

To use the credit for Helium leak testing after assembly, 100% of all joints for which the credit is claimed must be

Helium leak tested. Audit sampling, or any other form of non -continuous sampling, shall not be used in place of
100% component leak testing with Helium.
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All other connections made must be separately accounted for under the specific connection type on Line 8. All
system joints (connections) made on the vehicle production line shall be listed under the specific connection type

Emission values for fittings relate to their potential for production miss-assembly. O-rings are significantly more
difficult to properly assemble than, for example, seal washers. Accordingly, O-ring fitting technologies have
been assigned higher emission default values.

A single, radially sealed O-ring has the inherent potential for twisting the O-ring during initial assembly, and
then twisting (or cutting) it again when the mating surfaces slide over one another to close the joint and
consummate the seal.

2.
on line 8.

3.2.1

3.2.1.1

3.21.2 An aX|aIIy
These se
position p
captured (¢

3.2.2 It is assume
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S
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valve core assembly
cap with seals prop
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purposes (e.g., O-rin
“two-piece” service
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Assigned values in
the system, i.e., hig

and, ultimately, through the.service port valve cap seal.
erly assembled and torqued; and system location, i.e., high pressure or low
emissions from a service port must be accounted for if the service port requires 3

ort.
d and Compressor-Mounted Devices (e.g., PRV, Switches, Transducers)
nclude-different internal sealing technologies (e.g., O-rings, seal washers, diaph

he spfeadsheet account for emissions from these internal seals and the loca
h-pressure or low pressure side of the system Assigned values account for

n into consideration

at occur through the

Assigned emission rafes are based on the

pressure side of the
seal for attachment

g), and that seal must-be included in the System Joints Section. Such a port is ¢ften referred to as a

ragms, and gaskets)
ion of the device in
bmissions exclusive

Connectionc/fittinac 1
O ot

to be accounted for

of fitting connections-

in the System Joints

3.3.3 Refrigerant
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Section

Flow Devices

These devices, e.g., Thermal Expansion Valves, may include different internal sealing technologies (as noted in Section
3.3.2) that create non-joint emission paths. Assigned values account for these emissions, exclusive of fitting
connections. All joints used to connect the refrigerant flow device to the system are to be included in the System Joints

Section.

NOTE: Orifice tube flow devices mounted inside flexible hose assemblies or rigid pipes have zero emissions.
Connection(s) to install/service such devices are to be included in the System Joints Section.
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3.4 Flexible Hose
3.4.1 Hoses technologies differ in refrigerant permeation rate due to different hose materials used and construction
methods employed in their manufacture. Hose permeation rate is a function of the refrigerant, internal refrigerant
temperature and pressure, hose material, hose construction, hose inner surface area and location on the system.
Hose permeation rates (kg/mzlyear) measured at 80°C per the requirements of SAE J2064 shall be entered in
the spreadsheet for each system hose type. The permeation rate multiplied by the internal surface area of the
hose and the conversion factor yields the annual emission rate for the specific hose. Relative emission rates of
system high-side hoses are greater than low-side hoses. In addition, permeation rates are based on the
assumption that the A/C system ‘on’ time usage is 5 to 7%, i.e., 440 to 620 hours per year.

3.4.2 Flexible ho
couplings, v
the hose arg

se assemblies include tube hase and r‘mllnling Emissions accur. fhrmlgh t

hich are accounted for in this section. Emissions from the tube fitting connect
b to be included in the System Joints Section.

he hose and at the
ons at either end of

3.4.3 High-side, a

identified in

3.5 Heat Exchang

3.5.1

connect H
Receiver/Dr|

to connect them to the system. Such fittings are to be included in the System Joints Secti
connectiong
in the System Joints Section.

3.6 Compressor

Heat Exchangers (HX) are considered to be robust and the Emissions Chart assig
emission rg

nd low-side, pressure hose inner diameter, hose construction type, and)exposed
he Flexible Hose Section of the emissions chart.

ers, Mufflers, Receiver/Driers and Accumulators
te. Internal Heat Exchangers are to be included /n‘this category. Emissi
components to the system are to be included in the System Joints

ers, and Accumulators are considered to be emission-free except for the emiss

on any of the above components, such asdittings for servicing desiccant, arg

hose length must be

ns each a relative
bns from fittings to

Section. Mufflers,
ons from the fittings
bn. Any serviceable
also to be included

3.6.1 It is assumed that multiple lip shaft seals @are better than single lip seals. It is assumed that gasket-housing
seals are better than O-rings. Dust lips.ifnthe shaft seal shall not count as secondary refrigerant seals unless
shown to refluce emission levels.

3.6.2 The major refrigerant emission paths of a belt-driven compressor are the shaft seal and housing (body)
seals.

3.6.2.1 Compressgor shaft seal(s). The number of lips on the shaft seal is defined by the number of individual

sealing elements incontact with the compressor shaft. Common seal materials are PTFE gnd HNBR.

3.6.3 Semi-Hermetic.campressors are expected to emit less refrigerant than belt-driven comgressors and are so
accounted forzThe shaft is fully enclosed within the compressor body. Semi-hermetic compfessors contain one,
or more, hotsihrg-seals—AH-conrnections-thatare-nethermetic-areto-beinelndedinthe-System Joints Section.

3.6.4 Compressor emission is a function of the number of housing sealing joints that are used, the number of lips
on the shaft seal (if non-hermetic), and number and type of non-hermetic connections. The type of design
shall be identified in the Compressor Section of the spreadsheet.

3.6.5 Some compressors use fitting adaptor plates between the compressor body and the rigid pipe fittings.

Adaptor plates are sealed to the housing by a captured O-ring or molded-in-place seal. Adaptor plate seals
are assumed to perform similar to single axial O-ring joints. Those not Helium leak tested must be accounted for
in the System Joints section as equivalent to an axial O-ring joint. Those leak tested by Helium-mass
spectrometry following assembly are to be listed in the Compressor Body Section.
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3.6.6 Compressor sealing surfaces to be accounted for in this section are:

3.6.6.1

Number of Lips on the Shaft Seal

3.6.6.2 Number of O-Ring Housing Seals

3.6.6.3 Number of Molded Housing Seals - O-ring material molded into a specific shape

3.6.6.4

Number of Gasket Housing Seals Fitting

3.6.6.5 Adaptor Plate (e.g., European style) unless not Helium leak tested and listed in the System Joints Section

3.6.7 To use the
prior to ass
Cell D40 wi
3.6.7.1 Forcomp

3.6.7.1.1 All com

spreadsheet for emissions estimation, 100% of compressors shall have been
bmbly onto the vehicle. For compressors that are Helium leak tested asrabov
h “1”

ressors that are not Helium leak tested:

bressor seal types used shall be entered on Line 38 of thetable and the nun

shall refnain unchanged.

Line H38 =
3.6.7.1.2 No ent
accoun

3.6.8 Compressof

atmosphereg
Section ang
Helium leak
equivalent t

3.6.9 See Sectior

4. CORRELATINC
RESULTS
4.1 Mini-shed tes
emission rate|
Fleet tests w
been correlat

B39/B38+C39*C38+D39*D38+E39*E38+F39*F38)70y522*D40

ies shall be made on Line 9 for any Compressor Mounted Devices. Sug
d for on Line 8.

Mounted Devices, specifically the Compressor Control Valve [just th
], Pressure Relief Valve (PRV), and Switches are to be accounted for in bot
the Devices with Other Emission-Paths Section, as noted in Section 3.3.
tested after assembly to the compressor, their connection should be accoun

D a seal washer connection.

9 Notes for additional compressor definitions.

b SYSTEM EMISSION RATINGS (SPREADSHEET) WITH FIELD TEST ANL
ing of systems, with and without the compressor, was performed per SAE J2
of properly assembled A/C systems and the relative contribution of the com

re also:conducted in Japan and Europe by JAMA and ACEA, respectively. T
d te.the field test results and bench testing done per SAE J2763.

Helium leak tested
b, replace the “2” in

hber “2” in Cell D40

h devices shall be

Y

b last seal to the
h the System Joints
If such devices are
ted for on Line 9 as

MINI-SHED TEST

763 to establish the
pressor and hoses.
he spreadsheet has

4.2 The custome

2763 mini-shed test

conditions (weighted average ambient of 31 °C) with a 7-month non-use period at an average ambient of 5 °C,
during which emissions are 0.18 times those in the mini-shed test based upon pressure squared. This combination
results in a correction factor 0.522 that is applied to all components’ emission formulas.
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5. CORRELATING SYSTEM EMISSIONS WITH RANDOMLY CHOSEN PRODUCTION VEHICLES

5.1 The “Systems Emissions Chart” spreadsheet directly calculates the estimated annual emissions from
production assembled systems using the component technologies comprising the system

5.2 The emission estimates provided by this spreadsheet correlated well with the measured refrigerant losses from
field test vehicles in Japan and Europe. [See presentation made at the 2006 SAE Alternate Refrigerants
Symposium June 28, 2006. “Revising SAE J2727”] [Note: the changes made to this standard [2011] do not
significantly affect this correlation.]

5.3 This procedure can be used to predlct annual grams per year emission rates for new vehicle systems and may
be used as g-bs A , servative, include an
accounting far potentlal miss- assembly of flttlngs and may sllghtly overestlmate actual measured emission

IMATING R-1234YF EMISSIONS

6.1  While the original spreadsheet was, and is, intended to estimate R-134a mass-based em|ssions, it has been
modified to egtimate emissions of R-1234yf. With the exception of hose, permeation, leakage is a volume flow
and is dependlent upon vapor pressure and inversely dependent upon the,viscosity of the gscaping vapor (see
Table below)|Volume flow can be converted to mass flow using molecular weight. Given the equivalence of R-
134a and R-1234yf vapor pressures, R-134a emissions can be-corrected to estimate thpse of R-1234yf by
muItlpIyln% R{134a Ieakage by the ratio of molecular weights (¥34/102) and the inverse ratjo of gas viscosities
(11.1.x10°/12.0x10° ) The contribution of hose assembly emissions is directly accounted [for by requiring the
measuremen{ of refrigerant permeation per SAE J2064 *for the specific refrigerant. Hence, applying the
conversion factor of 1.03 to all emissions except hdse emissions, followed by adding R-1234yf hose
emissions, wi|l convert the R-134a chart emissions to R-1234yf emissions.

TABLE: VISCOSITY AND MOLAR MASS OF SELECTED GASES AND REFRIGERANTS (FRQM SAE J2842)

Gas /Refrigerant |\ Dyhamic Viscosity Molar mass
at15°C M in kg/kmol
77 inPaxs
Nitfogen 17.4x10° 28
Hélium 19.3x10°° 4
Air 18.0x 10 ° 29
R-744 14.5x10° 44
R-134a 11.1x10° 102
HFO-1Z254y1 12.0 X T0 6 114
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7. SPREADSHEET FORMULAS

A working spreadsheet template cannot be included in this document. Accordingly, the spreadsheet template is shown in
Figure 1 and the formulas for developing the system spreadsheet, (Excel or similar), including assigned values and
assumptions, are identified below in this section.

Four different emission chart templates are required, one for belt-driven and one for semi-hermetic compressors and
one each for R134a and R1234yf. These four templates are shown in section 8.

7.0 Spreadsheet Information and Formulas For R-134a Refrigerant Systems

NOTE: Each line in the-chart-is cnporofnly accounted-for-below- \I\Inrrﬁng to-be-included-in-each-cel-s shown in quotation
marks after the cell coordinates, e.g. B6 “Single O-ring”.

A | B [ C | D | E [ F G H
H H Calculated
. Enter data only in cells of this color -\
5 System Joints (a.k.a. Fittings & Connections)
EACH & EVERY JOINT Used to Atfach Single Radial | Single Captured [Multiple 0]  Seal Washer Dual Seal Washer / Metal Gasket Joints hre those sealing technologies
Components to the A/C System MUST be O-ring O-ring / Single ring Seal Washer with O- separaling the refrigerant from the atmosphere
Accounted for in either Row 8 or lRow 9 Axial O-ring / ring
6 Molded Seal
7 |Relative Emission Value 1.250 0.750 0.500 0.100 0.050 0.010
Insert Total Number of Joint Types ES6, F6,
and G6. Also enter the Total Nymber of
Joints B6, C6, and D6 NOT Helium Leak 0.00

Checked After C s bl Joints NOT Helium Leak Tested After

Joint Types B6, C6, and D6 Thdt Are Helium
Leak Checked After Componeng Sub-

bly Are Consi q! to 0.00 Joints fhat ARE Helium Leak Tested After
Seal Washers. List The Total Nimber of Compgnent Sub-Assembly. Note: To use this
9 [Such Seals only in E9 cell, 10p% of all joints must be so tested.
10 Connections Total 0.00

7.1 Fittings and Cpnnections

711 Line 6, A6 “EACH & EVERY JOINT Used to.Attach Components to the A/C System MUST]| be accounted for in
either Row § or Row 9”

7.1.2 Line 6 lists qifferent sealing technologies) i.e.

B (o D E F G
Single Radial Single:Captured Multiple Seal Dual Seal Washer / Metal
6 O-ripg O-ring / Single O-ring Washer Seal Washer vTith Gasket
Axial O-ring / O-ring
Molded seal

Line 6, 16 “Joints are those sealing technologies separating the refrigerant from the atmosphere”

7.1.3 Line 7, A7 “Relative Emission Value” Columns 7B to 7G contain the values, i.e.

B C D E F G

7 1.250 0.750 0.500 0.100 0.050 0.010



https://saenorm.com/api/?name=01461f30ea8a1bfd5928c3601ea44e10

SAE

J2727 Revised FEB2012

Page 8 of 24

714

7.1.5
E9 is a stipp
Equation for
19 “Joints H
100% of all |

7.1.6 Line 10, F1d

7.2 Line 11, A11

D6 NOT Helium Leak Checked After Component Sub-Assembly”

List appropriate number in cells 8B through 8G

Equation for H8 =(B7*B8+C7*C8+D7*D8+E7*E8+F7*F8 +G7* G8)*0.522

I8 “Joints NOT Helium Leak Tested After Assembly”

Considered Equivalent to Seal Washers. List The Total Number of Such Seals only in E9”

Line 8, A8 “Insert Total Number of Joint Types E6, F6, and G6. Also enter the Total Number of Joints B6, C6, and

Line 9, A9 “Joint Types B6, C6, and D6 That Are Helium Leak Checked After Component Sub-Assembly Are

Equation for

connecting joi

ed cell to denote Helium leak tested connections

H9 =(E7*E9)*0.522

blium Leak Tested After Assembly. Note: To use this cell for Helium leak tes
pints for which the credit is claimed must be so tested.”

-G10 “Connections Total”

H10 = SUM(H8,H9)

LG11 “Devices with Other Emission Paths” [14.*Devices with emission

ht, e.g. thru the valve core and cap of a service port”

path

ting after assembly,

s other than at the

A

| B

C

D

E

F

|
with emission paths other than at the

Device
Devices with Other Emission Paths connedting joint, e.g. thru the valve core and
11 cap of h service port
Service Ports High Side Low-Side Note: Ljist all sealing connections to the

(non-joint emissions)

einLine 8 or9

Insert number of]

Insert number

Note: |

a two piece core is used with an

N of service 0.00 interna) o-ring, this o-ring must be included in
13 service valves @\Bs row 8 dr 9 above.
Line-mounted PRV, Switches, Transducers
(non-joint emissions) Located on High
14 Side Located on Low-Side
number of 0.00 Note: Ljist all sealing connections to the
15 devices ) here in Line 8 or 9
Thermal Expansion Device Refrigerant Note: ALL four connections for a block style
Control (npn-joint therm: ion valve [TXV] need to be
16 |emissions) accourjted for in rows 8 and 9 above!
number of: Note: Ljist all sealing connections to the
17 deyices 0.00 here in Line 8 or 9
Compressor Mounted Devices PRV, Control
(non-joint emissions) Valve, Switches
18
number of 0.00 Note: Ljist all sealing connections to the
19 devices ) here in Line 8 or 9
20 Other ion Paths Total 0.00

7.21

7.2.2 Line 13, B13 “Insert number of service valves”; D13 “Insert number of service valves”

7.2.3

Line 12, A

Z "Service Ports (non-joint emissions); C12 "High side”; E12
sealing connections to the atmosphere in Line 8 or 9”

Equation for H13 = (SUM(C13*0.3)+SUM(E13*0.2))*0.522

Cow Side’; 112 “Note: List all

113 “Note: If a two piece core is used with an internal o-ring, this o-ring must be included in row 8 or 9 above”

E14 “Located on Low Side”

Line 14, A14 “Line-mounted PRV, Switches, Transducers (non-joint emissions)”; C14 “Located on High Side”
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7.24 Line15, B

7.2.5

7

Equation fo

115 “Note: List all sealing connections to the atmosphere in Line 8 or 9”

15 “number of devices”

r H15 = (SUM(C15*0.3)+SUM(E15*0.2))*0.522

Line 16, A16 “Thermal Expansion Device Refrigerant Control (non-joint emissions)”; 116 “Note: ALL four

connections for a block style thermal expansion valve [TXV] need to be accounted for in rows 8 and 9 above!”

Equation fo

117 “Note: L

7.2.7 Line 18, A1

7.2.8 Line 19, B1

.2.6 Line 17, B17 “number of devices”

7 =SUM(C47%0-2)*0.522

st all sealing connections to the atmosphere in Line 8 or 9”

D “number of devices”

Equation folH19 = SUM(C19*0.2)*0.522

C19 “Insert

7.29 Line 20, F2

Equation fo

humber of devices”
D-G20 “Other Emission Paths Total”

H20 = SUM(H13,H15,H17,H19)

7.3 Flexible Hoses SAE J2064 Permeation rate in kg/m2/year at 80C

Line 23, Cells E23-

B “Compressor Mounted Devices (non-joint emissions); C18 “PRV, Control Va

523 shall read “Enter SAE J2064_.R-134a Permeation Rate at 80C in Column

Ive, Switches”

F for Each System

Hose”
The appropriate Hoge Permeation Rates shall be’listed in Column F and lines (24-31) for each hose type used.
A [ B [ < I D I E [ F [ G H I
21 Flexible Hoses |_
22 Hose Hose Calculated Permegtion Rate Unit = Kg/m**2/year
Hose and Hose Coupling Crimps [End Exposed Length Diameter Surface Area Do | Enter SAE J2064 Refrigerant Permeation Rate at 80C  in Column | Do NotEnter (yse Orjly Exposed Length of Hose Between
C i il in Ci i (Between Crimps) Inner [mm] Not Enter Data F For Each System Hose Data Crimpg.  Coupling emission is accounted for
[mm] [mm?] PR .
23 mm in this galculation
24 |High pressure line 1 0 0.0 0 0.00 0.000 IEnterI ngth to the nearest millimeter
25 |High pressure line 2 0 0.0 0 0.00 0.000 Enter diameter to the nearest tenth of mm.
26 |High pressure line 3 0 0.0 0 0.00 0.000
27 |High pressure line 4 0 0.0 0 0.00 0.000
28 |Low pressure line 1 0 0.0 0 0.00 0.000
29 |Low pressure line 2 0 0.0 0 0.00 0.000
30 [Low pressure line 3 0 0.0 0 0.00 0.000
31 |Low pressure line 4 0 0.0 0 0.00 0.000
32 Hose Total| 0.00

7.3.1

High pressure line 1

Cell A24 = “High pressure line 1”

Cell D24 = 3.14159*C24*B24

Cell H24 = (

F24*0.0000268*D24)*0.522
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7.3.2

7.3.3

7.3.4

7.3.5

Cell D28 = 3.14

Cell H28 = (F28

7.3.6

7.3.7

7.3.8

High pressure line 2

Cell A25 = “High pressure line 2”

Cell D25 = 3.14159*C25*B25

Cell H25 = (F25*0.0000268*D25)*0.522
High pressure line 3

Cell A26 = “High pressure line 3”

Cell D26 = 3
Cell H26 = (|
High pressu
Cell A27 ="
Cell D27 = 3
Cell H27 = (|
Low pressu

Cell A28 =

Low pressu
CellA29 ="
Cell D29 = 3
Cell H29 = (|

Low pressu

.14159*C26*B26
26*0.0000268*D26)*0.522
re line 4

High pressure line 4”
.14159*C27*B27
F27*0.0000268*D27)*0.522
e line 1

Low pressure line 1”
159*C28*B28
(0.0000179*D28)*0.522

e line 2

Low pressure line2*
.14159*C29*B29
F29*0.0000179*D29)*0.522

re line*3

Cell A30 ="

Low pressure line 3”

Cell H30 = 3.14159*C30*B30

Cell H30 = (F30*0.0000179*D30)*0.522
Low pressure line 4

Cell A31 = “Low pressure line 4”

Cell D31 = 3.14159*C31*B31

Cell H31 = (F31*0.0000179*D31)*0.522
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7.3.9 Line 32, G32 “Hose TOTAL”
Equation for H32 =SUM(H24:H31)
7.4 Heat Exchangers (HX's)

7.4.1 Line 33, “Heat Exchangers (HX’s)”

A I B [ c [ B [ E F G H
33 Heat Exchangers (HX's)
Number of Heat Include all Condensers, Evaporators and
Exchangers HX Total 0.00 Internal Heat Exchangers Note: 100% of such
34 components must be Helium leak tested.

7.4.2 Line 34, D3¢ “Number of Heat Exchangers”; G34 “HX Total”
E34 is a stigpled cell to denote Helium leak tested HX’s
Equation fof H34 =E34*0.25%0.522

134 “Include| all Condensers, Evaporators and Internal Heat Exchangers Note: 100% of sugh components must
be Helium Ildak tested”

7.5 Compressor Tables are applied to all compressor designs.

Belt driven compregsor

I A [ B [ C | D | E | F | G H |
35 Compressor Body
36 |Exclusive of Attached Devices Type of Seal
Number of lips on [ Number of O-Ring | Number of Molded Fitting Adaptor Plate Do Not Enter |
shaft seal Housing Seals | Housing Seals | NumberiGasket Seal Data Account fo] All Attached Devices (e.g., HPRV,
37 Housifg Seals HPCO, Draip Plug) on Lines 8 or 9
Insert Number of Each Type pf Seal in 1 Compressor| 1613 Note: 100% of compressors must be Helium
38 Compressor Total - Leak Testeq: If NOT, emissions are doubled
39 [Relative Emission Value 15 3 2 1 0.4
IF Compressors ARE Helium Lefk Tested, 2
change the number in Cell D40 from 2 to 1
0
Electric Compressor
A B | C [ D E F G H |
35 Compressor Body
36 |Exclusive of Attached Devices Type of Seal
Number'of lips'en | Number of O-Ring | Number of Molded Fitting Adaptor Plate Do Not Enter .
shaftgeal Housing Seals | Housing Seals | Number of Gasket Seal Data Account fol All Attached Devices (e.g., HPRV,
37 Housing Seals HPCO, Draih Plug) on Lines 8 or 9
Insert Number of Each Type [of Seal in \ﬁlA Compressor| 0.00 Note: 100% of compressors must be Helium
38 Compressor yo Total : Leak Testeq: If NOT, emissions are doubled
39 [Relative Emission Value 15 3 2 1 0.4
IF Compressors ARE Helium Lepk Tested, 2
change the number in Cell D40 fr 1
40

7.5.1 Line 35, A35-G35 “Compressor Body”

7.5.2 Line 36, A36 “Exclusive of Attached Devices” ; B36-G36 “Type of Seal”

7.5.3 Line 37, B37 “Number of lips on shaft seal”’; C37 “Number of O-Ring Housing Seals” ; D37 “Number of Molded
Housing Seals” ; E37 “Number of Gasket Housing Seals”; F37 “Fitting Adaptor Plate Seal”’; H37 “Do Not Enter
Data”;

137 “Account for All Attached Devices (e.g., HPRV, HPCO, Drain Plug) on Lines 8 or 9”
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7.5.4 Line 38, A38 “Insert Number of Each Type of Seal in Compressor”; G38 “Compressor Total”;

7541 Equation for H38 = (B39/B38+C39*C38+D39*D38+E39*E38+F39*F38)*0.522*D40 for Belt-Driven
Compressors

7.5.4.2 Equation for H38 = (C39*C38+D39*D38+E39*E38+F39*F38)*0.522*D40 for Electric Compressors

7.5.5 Line 39, A39 “Relative Emission Value” columns B to F are the values

B Cc D E F

-
an

3 2 0.4

-

Relative Emission

Value

Belt driven compregsor - insert number in line 38 columns B through F
Electric compressof - insert number in line 38 columns C through F

7.5.6 Line 40, A4P “If Compressors ARE Helium Leak Tested, change the«number in Cell D4Q from “2” to “1” Cell
D40 “2”

7.6 Summary and Pie Chart

A B C D E F G

42 smmary % Contribution gramslyear
13 System Joirfts (Connections) =H10/B51 =SUM(H10)

14 Non-Joint Rplated Emissions =H20/B51 =SUM(H20)

25 Flexiple Hi =H32/B51 =SUM(H32)

6 Heat §xchangers =H34/B51 =SUM(H34)

27 Compfessor Body =H38/B51 =SUM(H38)

[a3] Total =SUM(B43:B47) =SUM(C43:C47)

% System Component Contribution

"Approximate Total System Rfefrigerant Emission Grams/Year
51 [=SUM(H10, H20,H32,H34,H

TABLE 1 - SUMMARY-OF SPREADSHEET VALUES FOR PIE CHART

Line/Column A B C

42 Summary % Contribution Srams/yr

43 System Joints (Connections) =H10/B51 =gUM(H10)
44 —NomdJoint Retated—— 1= H26/85+ =SUM(H20)

Emissions

45 Flexible Hoses =H32/B51 =SUM(H32)
46 Heat Exchangers =H34/B51 =SUM(H34)
47 Compressor Body =H38/B51 =SUM(H38)
48 Total =SUM(B43:B47) =SUM(C43:C47)
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7.6.1 Cell C43 = SUM(H10); Cell C44 = SUM(H20); Cell C45 = SUM(H32); Cell C46 = SUM(H34); Cell C47 =

SUM(H38);

Cell C48 = SUM(C43:C47)

7.6.2 Line 51, A51 “Approximate Total System Refrigerant Emission Grams/Year”

Equation for B51 = SUM(H10, H20,H32,H34,H38)

7.7 Spreadsheet for R-1234yf Refrigerant Systems

The spreadsheet for R-1234yf systems is identical to that of R-134a systems with the exception of the wording for cells
E22-G22 and the equations in Cells H8, H9, H13, H15, H17, H19, H34 and H38. The equation in each of these cells has
the additional multiplier of 1.03 to account for the combined effect of the gas viscosity difference and the molecular weight

difference between R=1 ’)’ZAyf and R-134a. See Section 6.1

7.7.1 To create
7.7.1.2.

7.71.1  Replace t
the correc

Equations for R-123

Equation for Cel

Equation for Cell H9 = (E7*E9)*0.522*1.03

Equation for Cel
Equation for
Equation fg
Equation for
Equation for
Equation fo

Equation fo
Compressot

Equation for

n R-1234yf spreadsheet from the R-134a spreadsheet, make the changes n
e R-134a equations with the R-1234yf equations listed below. Note\the-only cha
fion factor multiplier, 1.03.

tyf spreadsheet

H8 = (B7*B8+C7*C8+D7*D8+E7*E8+F7*F8 +G7* G8)*0.522%1.03

H13 = (SUM(C13*0.3)+SUM(E13%0.2))*0.522*1.03
Cell H15 = (SUM(C15%0.3)+SUM(E15%0'2))*0.522*1.03
r Cell H17 = SUM(C17*0.2)*0,522*1.03

Cell H19 = SUM(C19*0.2)*0:522*1.03

Cell H32 = SUM(H24:H31)

Cell H34 = E340,25*0.522*1.03

r Cell H38<=(B39/B38+C39*C38+D39*D38+E39*E38+F39*F38)*0.522 *D40 *
S

Cell.H38 = (C39*C38+D39*D38+E39*E38+F39*F38)*0.522*D40*1.03 for Electrig

oted in 7.7.1.1 and

nge is the addition of

1.03 for Belt-Driven

Compressors

7.7.1.2 CHANGE

I'HE WORDING IN LINE Zo AS FOLLOWS!

Cells E23-G23 shall read “Enter SAE J2064 R-1234yf Permeation Rate at 80C” (kg/m” /yr) in column F for each

system hose

8. SPREADSHEET

Samples SAMPLE SHEETS FOR R-134a and R-1234yf Belt driven and electric compressor Emission Chart

SPREADSHEETS F

IGURES 1 TO 4.
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8.1 Sample R-134a Belt-Driven Compressor, Figure 1

A [ B [ C | D [ E | F G H
1 SAE J2727 TEMPLATE for R-134a Systems
2 [ Revised September 30, 2011 COMMENTS / REQUIREMENTS
3 Leakage Chart for Syst with Belt-Driven Compressors (Template)
- H Calculated
. Enter data only in cells of this color i
5 System Joints (a.k.a. Fittings & Connections)

[ |EACH & EVERY JOINT Used to Attach Single Radial | Single Captured |Multiple O Seal Washer Dual Seal Washer / Metal Gasket Joints are those sealing technologies
Components to the A/C System MUST be g CapdlEing i ring Seal Washer with O- separating the refrigerant from the atmosphere
Accounted for in either Row 8 or Row 9 Axial O-ring / ring

s Molded Seal

| 7 |Relative Emission Value 1.250 0.750 0.500 0.100 0.050 0.010
Insert Total Number of Joint Types E6, F6,
and G6. Also enter the Total Number of
Joints B6, C6, and D6 NOT Helium Leak 5 3 5 1 3.03
Checked After Component Sub-Assembly Joints NOT Helium Leak Tested After

8 Assembly
Joint Types B6, C6, and] at Are Helium
Leak Checked After Cohponent Sub-
Are Consi qui' to 1 0.05 Joints that ARE Helfum Leak Tested After
Seal Washers. List The [Fotal Number of c Sub. Note: To use this
9 |Such Seals only in E9 cell, 100% of all joirgts must be so tested.
10 Connections Total 3.08
Devices with emissfon paths other than at the
Devices with Other Emission Paths Connecting joint, e.§. thru the valve core and
11 cap of a service pol
Service Ports High Side Low-Side Note: List all sealing connections to the
12 |(non-joint emissions) in Line}8 or 9
Insert number Note: If a two piece [core is used with an
Insert number of 1 of service 1 0.26 internal o-ring, this p-ring must be included in
1 service valves valves row 8 or 9 above.
Li PRV, , Tr
(non-joint emissions) Located on High
14 Side Located on Low-Side
number of 2 1 0.42 Note: List all sealing connections to the
15 devices 3 atmosphere in Line8 or 9
'Thermal Expansion Device Refrigerant Note: ALL four conrjections for a block style
Control (non-joint thermal expansion Yalve [TXV] need to be
16 |emissions) accounted for in roys 8 and 9 above!
number of 1 Note: List all sealing connections to the
17 devices 0.10 inLinef8 or 9
Compressor Mounted Dfevices PRV, Control
(non-joint emissions) Valve, Switches
18
number of 1 0.10 Note: List all sealing connections to the
19 devices 3 atmosphere in Line8 or 9
20 Other Emission Paths Total 0.89
21 Flexible Hoses
22 Hose Hose Calculated Permeation Rate Urfit = Kg/m**2/year
Includes Hose and Hose Cotlpling Crimps [End Exposed Length Diameter | Surface Area Do [ Entér SAE J2064 R-134a Permeation Rate at 80C in ColumnF | Do NotEnter |Use Only Exposed length of Hose Between
C. ions included in Ci c i (Between Crimps) [ Inner [mm] Not Enter Data For Each System Hose Data Crimps. Coupling $mission is accounted for
23 [$:] [mm’] in this calculation
24 [High pressure line 1 300 10.0 9425 0.60 0.079 Enter length to the gearest millimeter
25 [High pressure line 2 60 10.0 1885 0.80 0.021 Enter diameter to the nearest tenth of mm.
26 |Figh pressure fine 3 100 0.0 3142 100 | 0084
27 |High pressure Iine 4 0 0.0 0 o000 | 0.000
28 |Low pressure fine 1 280 6.0 24127 =400 | 0.902
25 |Low pressure e 2 0 0.0 0 oo | 0.000
30 |Low pressure fine 3 0 00 0 o000 | 0.000
31 |Low pressure line 4 60 00 0 oo | 0.000
32 Hose Total 1.05
33 Heat (HX's)
Include all C and
NuE':::;:é:r:m 2 FXotal 0z Internal Heat Exchapgers Note: 100% of such
34 ‘components must e Helium leak tested.
35 Compressor Body
36 |Exclusive of Attached Devic§s Type of Seal
Nums:e;rﬂcs'eh;s on N\;‘:::Irngsoe-:l;ng N\::?):;rnz';meual‘d:d Kumbor of Gasket Fitting Ag:zlmr Plate Do E"m Account for Al Attabhed Devices (e.g., HPRV,
37 Housing Seals HPCO, Drain Plug) ¢n Lines 8 or 9
Insert Number of Eagh Type of Séalin P 1 1 1 Compressor| 14.09 Note: 100% of compressors must be Helium
38 Comprgssor Total i Leak Tested: If NOT| issit are doubled
39 |Relative Emission Valu: 15 3 2 1 0.4
IF Compressors ARE H¢lium Leak Tested, 2
40 |change the number in
[a1]
42 Summary % Contribution grams/year
e System Joints (Connections) 15.9% 31 % System Compoanent Contribution

(4] Non-Joint Related Emissions 4.6% 0.9

[25] Flexible Hoses 5.4% 1.0 Compressor

[26] Heat Exchangers 13% 03 §°V

[47] Compressor Body 72.8% 141 /‘9

28 Total 100.0% 194 f
[a9]
[50]
"Approximate Total System Refrigerant Emission I I
51 Grams/Year 194 Heat ExchangeReTated ystem Joints
|52 Flexibté Hogamissions  (Connections)
[53] 5% 5% 16%
NOTE: Entries made in stippled boxes represent components/connections Helium Leak
" tested for leak tightness after assembly
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8.2 Sample R-1234yf Belt-Driven Compressor Figure 2

A [ B [ C | D [ E | F G H
1 SAE J2727 TEMPLATE for R-1234yf Systems
2 [ Revised September 30, 2011 COMMENTS / REQUIREMENTS
3 Leakage Chart for Syst with Belt-Driven Compressors (Template)
- H Calculated
. Enter data only in cells of this color i
5 System Joints (a.k.a. Fittings & Connections)

[ |EACH & EVERY JOINT Used to Attach Single Radial | Single Captured |Multiple O Seal Washer Dual Seal Washer / Metal Gasket Joints are those sealing technologies
Components to the A/C System MUST be (exiliy) (il Sl ring Seal Washer with O- separating the refrigerant from the atmosphere
Accounted for in either Row 8 or Row 9 Axial O-ring / ring

s Molded Seal

| 7 |Relative Emission Value 1.250 0.750 0.500 0.100 0.050 0.010
Insert Total Number of Joint Types E6, F6,
and G6. Also enter the Total Number of
Joints B6, C6, and D6 NOT Helium Leak 5 3 5 1 3.12
Checked After Component Sub-Assembly Joints NOT Helium Leak Tested After

8 Assembly
Joint Types B6, C6, and] at Are Helium
Leak Checked After Cohponent Sub-
Are Consi qui' to 1 0.05 Joints that ARE Helfum Leak Tested After
Seal Washers. List The [Fotal Number of c Sub. Note: To use this
9 |Such Seals only in E9 cell, 100% of all joirgts must be so tested.
10 Connections Total 347
Devices with emissfon paths other than at the
Devices with Other Emission Paths Connecting joint, e.§. thru the valve core and
11 cap of a service pol
Service Ports High Side Low-Side Note: List all sealing connections to the
12 |(non-joint emissions) in Line}8 or 9
Insert number Note: If a two piece [core is used with an
Insert number of 1 of service 1 027 internal o-ring, this p-ring must be included in
1 service valves valves row 8 or 9 above.
Li PRV, , Tr
(non-joint emissions) Located on High
14 Side Located on Low-Side
number of 2 1 0.43 Note: List all sealing connections to the
15 devices 3 atmosphere in Line8 or 9
'Thermal Expansion Device Refrigerant Note: ALL four conrjections for a block style
Control (non-joint thermal expansion Yalve [TXV] need to be
16 |emissions) accounted for in roys 8 and 9 above!
number of 1 Note: List all sealing connections to the
17 devices 0.1 inLinef8 or 9
Compressor Mounted Dfevices PRV, Control
(non-joint emissions) Valve, Switches
18
number of 1 011 Note: List all sealing connections to the
19 devices 3 atmosphere in Line8 or 9
20 Other Emission Paths Total 0.91
21 Flexible Hoses
22 Hose Hose Calculated Permeation Rate Urfit = Kg/m**2/year
Includes Hose and Hose Cotlpling Crimps [End Exposed Length Diameter | Surface Area Do [ Entel\SAE J2064 R-1234yf Permeation Rate at 80C in Column F | Do NotEnter |Use Only Exposed llength of Hose Between
C. ions included in Ci c i (Between Crimps) [ Inner [mm] Not Enter Data For Each System Hose Data Crimps. Coupling $mission is accounted for
23 [$:] [mm’] in this calculation
24 [High pressure line 1 300 10.0 9425 0.50 0.066 Enter length to the gearest millimeter
25 [High pressure line 2 60 10.0 1885 0.70 0.018 Enter diameter to the nearest tenth of mm.
26 |Figh pressure fine 3 100 0.0 3142 0% | 0,040
27 |High pressure Iine 4 0 0.0 0 o000 | 0.000
28 |Low pressure fine 1 280 6.0 24127 500 | 1127
25 |Low pressure e 2 0 0.0 0 oo | 0.000
30 |Low pressure fine 3 0 00 0 o000 | 0.000
31 |Low pressure line 4 60 00 0 o0 | 0.000
32 Hose Total 125
33 Heat (HX's)
Include all C and
NuE':::;:é:r:m 2 FXotal 02 Internal Heat Exchapgers Note: 100% of such
34 ‘components must e Helium leak tested.
35 Compressor Body
36 |Exclusive of Attached Devic§s Type of Seal
Nums:e;rﬂcs'eh;s on Ni«'ﬁ::.rn[;'soe'z;"g N\:g:;rnz';meual‘d:d Kumbor of Gasket Fitting Ag:zlmr Plate Do E"m Account for Al Attabhed Devices (e.g., HPRV,
37 Housing Seals HPCO, Drain Plug) ¢n Lines 8 or 9
Insert Number of Eagh Type of Séalin P 1 1 1 Compressor| 14.52 Note: 100% of compressors must be Helium
38 Comprgssor Total i Leak Tested: If NOT| issit are doubled
39 |Relative Emission Valu: 15 3 2 1 0.4
IF Compressors ARE H¢lium Leak Tested, 2
40 |change the number in
[a1]
42 Summary % Contribution gramslyear
e System Joints (Connections) 15.8% 32 % System Compoanent Contribution

(4] Non-Joint Related Emissions 4.5% 0.9

[25] Flexible Hoses 6.2% 13 Compressor

[26] Heat Exchangers 13% 03 Body

[47] Compressor Body 724% 145 2

28 Total 100.0% 201
[a9]
[50]

"Approximate Total System Refrigerant Emission I I

51 Grams/Year 205, Heat ExchangerRana System Joints
[52] Flexitie HosEmissions  (Connections)

53 6% 5% 16%

NOTE: Entries made in stippled boxes represent components/connections Helium Leak
" tested for leak tightness after assembly
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8.3 Sample R-134a Electric Compressor, Figure 3

A [ B [ C | D [ E | F G H
1 SAE J2727 TEMPLATE for R-134a Systems
2 [ Revised September 30, 2011 COMMENTS / REQUIREMENTS
3 Leakage Chart for Systems with Electrically-Driven Compressors (Template)
- H Calculated
. Enter data only in cells of this color i
5 System Joints (a.k.a. Fittings & Connections)
EACH & EVERY JOINT Used to Attach Single Radial | Single Captured |Multiple O Seal Washer Dual Seal Washer / Metal Gasket Joints are those sealing technologies
Components to the A/C System MUST be O-ring O-ring / Single ring Seal Washer with O- separating the refrigerant from the atmosphere
Accounted for in either Row 8 or Row 9 Axial O-ring / ring
s Molded Seal
| 7 |Relative Emission Value 1.250 0.750 0.500 0.100 0.050 0.010
Insert Total Number of Joint Types E6, F6,
and G6. Also enter the Total Number of
Joints B6, C6, and D6 NOT Helium Leak 5 3 5 1 3.03
Checked After Compon§Tit SUB-ASSembly JOTNTS NOT Helum Jeak Tested After
8
Joint Types B6, C6, and|D6 That Are Helium
Leak Checked After Cohponent Sub-
Are C i quit to 1 0.05 Joints that ARE Hellum Leak Tested After
Seal Washers. List The [Fotal Number of C Sub. Note: To use this
9 |Such Seals only in E9 c€ll;100% of all joirgts must be so tested.
10 Connections Total 3.08
Devices with emissfon paths other than at the
Devices with Other Emission Paths connecting joint, e.g. thru the valve core and
11 Cap of a service pol
Service Ports High Side Low-Side Note: List all sealing connections to the
12 |(non-joint emissions) in LineJ8 or 9
| ber of Insert number Note: If a two piece [core is used with an
nsert numl Ier of 1 of service 1 0.26 internal o-ring, this p-ring must be included in
3 service valves valves row 8 or 9 above.
Li PRV, LT
(non-joint emissions) Located on High
14 Side Located on Low-Side
number of 2 1 0.42 Note: List all sealing connections to the
15 devices 3 atmosphere in Line8 or 9
'Thermal Expansion Device Refrigerant Note: ALL four conrjections for a block style
Control (non-joint thermal expansion Yalve [TXV] need to be
16 |emissions) accounted for in roys 8 and 9 above!
number of 1 Note: List all sealing connections to the
17 devices 0.10 inLinef8 or 9
Compressor Mounted Devices PRV, Control
(non-joint emissions) Valve, Switches
18
number of 1 0.10 Note: List all sealing connections to the
19 devices 3 atmosphere in Line8 or 9
20 Other Emission Paths Total 0.89
21 Flexible Hoses
22 Hose Hose Calculated Permeation Rate Urfit = Kg/m**2/year
Includes Hose and Hose Cotlpling Crimps [End Exposed Length Diameter | Surface Area DG | “Enter SAE J2064 R-134a Permeation Rate at 80C in ColumnF | Do NotEnter |Use Only Exposed llength of Hose Between
C. ions included in Ci c i (Betwe[:m(:]rimps) Inner [mm] Not Enter Dify For Each System Hose Data Crimps. Coupling §mission is for
23 mm [mm] in this calculation
24 [High pressure line 1 300 10.0 9425 0.60 0.079 Enter length to the gearest millimeter
25 [High pressure line 2 60 10.0 1885 0.80 0.021 Enter diameter to the nearest tenth of mm.
26 |High pressure line 3 100 10.0 3142 1.00 0.044
27 |High pressure line 4 0 0.0 0 0.00 0.000
28 |Low pressure fine 1 480 16.0 24127 2.00 0.902
29 |Low pressure fine 2 0 0.0 0 0.00 0.000
30 |Low pressure line 3 0 0.0 0 0.00 0.000
31 |Low pressure line 4 0 0.0 0 0.00 0.000
32 Hose Total 1.05
33 Heat (HX's)
Number of Heat Include all Condensers, Evaporators and
2 HX Totall 026 2 o
Exchangers Internal Heat Exchapgers Note: 100% of such
34 must e Helium leak tested.
35 Compressor Body
36 |Exclusive of Attached Devic§s Type of Seal
Number of lips on | Number of O-Ring | Number of Molded Fitting Adaptor Plate Do Not Enter [ .
shaft seal Housing Seals | Housing Seals | Number of Gasket Seal Data Account for All Attaphed Devices (e.g., HPRV,
37 Housing Seals HPCO, Drain Plug) ¢n Lines 8 or 9
Insert Number of Eagh Type of Seal in Compressor| Note: 100% of compressors must be Helium
N/A 1 1 1 6.26 P
38 Comgrissor Total Leak Tested: If NOT| are doubled
39 [Relative Emission Val 2 1 0d
IF Compressors ARE Helium Leak Tested, 2
| 40 |change the number in Cell D40 from 2 to 1
41
42 Summary % Contribution grams/year N —
e System Joints (Connections) 26.7% 31 % System Componant Contribution
24 Non-Joint Related Emissions 7.7% 0.9
45 Flexible Hoses 9.1% 1.0 Compressor
[26] Heat Exchangers 2.3% 0.3 dy
|26 S R
47 Compressor Body 54.3% 6.3 A
48 Total 100.0% 15 Heat Exchangers ’000000000\
m o R
[50] Flexible Hoses ' S
Approximate Total System Refrigerant Emission I I g:j"m ot
51 Grams/Year 1.5 Related System Joints
| 52] Emissions (Connections)
53 8% 27%
NOTE: Entries made in stippled boxes represent components/connections Helium Leak
" tested for leak tightness after assembly
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8.4 Sample R-1234yf Electric Compressor, Figure 4

A [ B [ C | D [ E | F G H
1 SAE J2727 TEMPLATE for R-1234yf Systems
2 [ Revised September 30, 2011 COMMENTS / REQUIREMENTS
3 Leakage Chart for Systems with Electrically-Driven Compressors (Template)
- H Calculated
. Enter data only in cells of this color i
5 System Joints (a.k.a. Fittings & Connections)
EACH & EVERY JOINT Used to Attach Single Radial | Single Captured |Multiple O Seal Washer Dual Seal Washer / Metal Gasket Joints are those sealing technologies
Components to the A/C System MUST be O-ring O-ring / Single ring Seal Washer with O- separating the refrigerant from the atmosphere
Accounted for in either Row 8 or Row 9 Axial O-ring / ring
s Molded Seal
| 7 |Relative Emission Value 1.250 0.750 0.500 0.100 0.050 0.010
Insert Total Number of Joint Types E6, F6,
and G6. Also enter the Total Number of
Joints B6, C6, and D6 NOT Helium Leak 5 3 5 1 3.12
Checked After Compon§Tit SUB-ASSembly JOTNTS NOT Helum Jeak Tested After
8
Joint Types B6, C6, and|D6 That Are Helium
Leak Checked After Cohponent Sub-
Are Consi qui' to 1 0.05 Joints that ARE Hellum Leak Tested After
Seal Washers. List The [Fotal Number of c Sub. Note: To use this
9 [Such Seals only in E9 c€l1;100% of all joirgts must be so tested.
o Connections Total 347
Devices with emissfon paths other than at the
Devices with Other Emission Paths connecting joint, e.§. thru the valve core and
11 Cap of a service pol
Service Ports High Side Low-Side Note: List all sealing connections to the
12 [(non-joint emissions) in Line8 or 9
| ber of Insert number Note: If a two piece [core is used with an
nsert numl Ier of 1 of service 1 0.27 internal o-ring, this p-ring must be included in
3 service valves valves row 8 or 9 above.
Li PRV, , Tr
(non-joint emissions) Located on High
14 Side Located on Low-Side
number of 2 1 0.43 Note: List all sealing connections to the
15 devices 3 atmosphere in Line8 or 9
'Thermal Expansion Device Refrigerant Note: ALL four conrjections for a block style
Control (non-joint thermal expansion Yalve [TXV] need to be
16 |emissions) accounted for in roys 8 and 9 above!
number of 1 Note: List all sealing connections to the
17 devices 0.11 inLinef8 or 9
Compressor Mounted Devices PRV, Control
(non-joint emissions) Valve, Switches
18
number of 1 011 Note: List all sealing connections to the
19 devices 3 atmosphere in Line8 or 9
20 Other Emission Paths Total 0.91
21 Flexible Hoses
22 Hose Hose Calculated Permeation Rate Urfit = Kg/m**2/year
Includes Hose and Hose Cotlpling Crimps [End Exposed Length Diameter | Surface Area DG [ Enter SAE J2064 R-1234yf Permeation Rate at 80C in Column F | Do NotEnter |Use Only Exposed llength of Hose Between
C. ions included in Ci c i (Betwe[:mC]rimps) Inner [mm] Not Enter Dify For Each System Hose Data Crimps. Coupling §mission is for
23 mm [mm] in this calculation
24 [High pressure line 1 300 10.0 9425 0.50 0.066 Enter length to the gearest millimeter
25 [High pressure line 2 60 10.0 1885 0.70 0.018 Enter diameter to the nearest tenth of mm.
26 |High pressure line 3 100 10.0 3142 0.90 0.040
27 |High pressure line 4 0 0.0 0 0.00 0.000
28 |Low pressure line 1 480 16.0 24127 5.00 1127
29 |Low pressure fine 2 0 0.0 0 0.00 0.000
30 |Low pressure line 3 0 00 0 0.00 0.000
31 |Low pressure line 4 60 0.0 0 0.00 0.000
32 Hose Total 125
33 Heat (HX's)
Number of Heat Include all Condensers, Evaporators and
2 HX Totall 027 2 o
Exchangers Internal Heat Exchapgers Note: 100% of such
34 must e Helium leak tested.
35 Compressor Body
36 |Exclusive of Attached Devic§s Type of Seal
Number of lips on | Number of O-Ring | Number of Molded Fitting Adaptor Plate Do Not Enter [ .
shaft seal Housing Seals | Housing Seals | Number of Gasket Seal Data Account for All Attaphed Devices (e.g., HPRV,
37 Housing Seals HPCO, Drain Plug) ¢n Lines 8 or 9
Insert Number of Eagh Type of Seal in Compressor| Note: 100% of compressors must be Helium
N/A 1 1 1 6.45 P
38 Comgrissor Total Leak Tested: If NOT| are doubled
39 [Relative Emission Val 2 1 0d
IF Compressors ARE Helium Leak Tested, 2
| 40 |change the number in Cell D40 from 2 to 1
41
42 Summary % Contribution grams/year 3 —
e System Joints (Connections) 26.3% 32 % System Componant Contribution
24 Non-Joint Related Emissions 7.6% 0.9
45 Flexible Hoses 10.4% 13 Compressor
26 Heat Exchangers 2.2% 03 d
47 Compressor Body 53.5% 6.5
48 Total 100.0% 121 Heat Exchanger:
— 2%
12
50 Flexible Hoses
Approximate Total System Refrigerant Emission I I w’z‘; ot
51 Grams/Year 121 Related ‘System Joints
= Emissions (Connections)
53 8% 26%
NOTE: Entries made in stippled boxes represent components/connections Helium Leak
" tested for leak tightness after assembly
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Reference Component lllustrations Hose Construction

All Rubber Hose

Cover

o

Elastomer Layer

Textile Braid

FIGURE 5

Veneer Hose

Cover Elastomer Layer

Textile Braid Polyamide Layer

FIGURE 6

Barrier Hose

Covg: Elastomer Layer

Elastomer Layer
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e

Textile Braid Polyamide Layer

FIGURE 7
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Fittings

Dual Seal
Washer
—_—

FIGURE 8

Single Captyred O-ring

|

Figure 11

- Seal Washer With O-ring
5 -

Figure 13 Seal Washer

FIGURE 10
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