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The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
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3.2.3 To verify chamber integrity, inject 100 cc of refrigerant per cubic meter chamber volume and record ppm
measurement for 24 hr. Readings shall vary no more than 5% after initial stabilization.

3.24 The following procedure is intended to enable construction of a calibration curve covering the full range of
expected refrigerant emission to be measured.

3.2.5 Purge the chamber with fans. Flush the gas analyzer lines with dry nitrogen to remove any residual water vapor
and refrigerant from the line sets.

3.2.6 Close the chamber and record refrigerant ppm. If above 5 ppm of refrigerant, open chamber, start fans to purge
chamber. Close chamber and re-measure ppm. Repeat as necessary until the level drops below 5 ppm.

3.2.7 Stabilize thg system at 20 °C + 2 °C chamber temperature for 1 hr, recording emissions, ReLcord initial chamber
concentration (ppm) for 10 minutes. ppm readings should vary less than 10%. If greater, check for refrigerant
intrusion from outside the chamber or equipment malfunction.

3.2.8 Record initigl chamber ppm and then, with a gas-tight syringe, inject 5.0 cc of pure refrigerant vapor into chamber
and record refrigerant concentration for at least 10 minutes. Last 2 readings,nust be within 10% of each other. If
greater, chefk for refrigerant intrusion from outside the chamber or equipment malfunction. Dpen chamber, start
fans to purge chamber. Close chamber and re-measure ppm. Repeatfassnecessary until the level drops below
5 ppm.

3.2.9 Repeat 3.2.8, injecting 10.0 cc of pure refrigerant vapor.

3.2.10 Repeat 3.2.8, injecting 20.0 cc of pure refrigerant vapor.

3.2.11 Repeat 3.2.8, injecting 30.0 cc of pure refrigerant vapaor.

3.2.12 Repeat 3.2.8, injecting 40.0 cc of pure refrigerant. vapor.

3.2.13 Continue aqditions as necessary to construct calibration curves covering the expected rapge of test chamber

3.3 Calibration CUrves

3.3.1

3.3.2

3.3.3

concentrations.

Calculate the net change in refrigerant emission concentration (c) for each injection.
¢ = final concentration — initial concentration (Eq. 1)

From the volumes™of refrigerant added in 3.2.8 to 3.2.13 and their corresponding net changes in measured
concentration (c),.construct a calibration curve of ppm vs. V., as shown in Figure 1.

Multiply the refrigerant vapor density (at measured and recorded injection conditions of atmospheric pressure and
temperature) by each volume of refrigerant added to construct a calibration curve of ppm vs. refrigerant mass
emitted as shown in Figure 2. Record the atmospheric pressure to which this calibration curve corresponds for
subsequent atmospheric pressure corrections of test data.
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FIGURE 1 - R-134a EXAMPLE
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FIGURE 2 - R-134a EXAMPLE

3.4 System Charge and Leak Test

3.4.1 Charge the system with the specified production intent oil and refrigerant charges.

3.4.2 Optional step: Leak check all components and connections with a Leak Detector capable of measuring leaks at
least as small as 4 g/yr to identify gross leaks requiring repair prior to further testing.

3.5 System Installation
3.5.1 Place test fixture into the Emission Test Chamber.

3.5.2 Purge chamber with fans. Flush the gas analyzer lines with dry nitrogen to remove any residual water vapor and
refrigerant from the line sets.

3.5.3 Close door and record ppm. If above 5 ppm of refrigerant, open chamber, start fans to purge chamber. Repeat
as necessary until the level drops below 5 ppm.

3.5.4 Stabilize the system at 20 °C chamber temperature for 1 hr, recording emissions.


https://saenorm.com/api/?name=88bb78c9fa3fc159c47a73285560a45a

SAE J2763 Issued AUG2008 -5-

3.6 Preconditioning Dynamic

3.6.1  Run per conditions in Table 1 (Break-in) recording emissions to verify proper assembly.

3.7 System Seasoning (Conforming to EU F-Gas Emission Regulations)

3.7.1 Transfer A/IC system on the test fixture to an environmental chamber. Set temperature to 40 °C + 2 °C and
maintain for 20 days or set temperature to 50 °C + 2 °C maintained for 10 days, then ramp to 40 °C £ 2 °C and
maintain for 1 day. Duration of seasoning can be reduced if component emission stability is achieved prior to

testing.

3.8 Long Term Static

3.8.1  Remove A/C system on the test fixture from environmental chamber. Install into Refrigerant Emission Chamber
3.8.2 Optional step: Leak check all components and connections with a Leak Detector capable of measuring leaks at
3.8.3 Flush the gas analyzer lines with dry nitrogen to remove any residual water vapor and refrlgerant from the line
3.8.4 Close champer and record ppm. If above 5 ppm of refrigeraht, 0pen chamber, start fang to purge chamber.
Close chamber and re-measure ppm. Repeat as necessary until the level drops below 5 ppni.
3.8.5 Leave system in chamber for 4 hr to achieve temperature stability.
3.8.6  With the A/C system in the chamber stabilized at 49:*°C + 2 °C, record ppm concentration for[24 hr. Subtract final
ppm from irfitial ppm to yield net emissions. Dutation of testing can be reduced if system|emission stability is
achieved.
3.8.7 Convert ppm concentration to mass emission using calibration curve, applying atmospheric pfessure correction.
3.8.8 Calculate emission rate as g/yr.
3.9 Compressor Break In
3.9.1  Run per conditions in Table 2, recording emissions to verify proper assembly.

3.9.2 Reduce Chgmbert5:22.5 °C + 2 °C over a 2 hr period.

3.9.3 Maintain 225C€'+ 2 °C conditions for 16 hr minimum (overnight) to condition system for CAR{B cycle testing.

3.10 Test Conditions

NOTE: Compressor and evaporator out pressures shown are for R-134a. For any refrigerant, the evaporator out
pressure should provide a refrigerant out saturation temperature of -5 °C to +5°C. For any refrigerant, the
compressor out pressure should provide a saturated condensing temperature of 55 °C + 10 °C at 2000 rpm and
80 °C 10 °C at 1000 rpm.
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TABLE 1 - 20 °C CHAMBER TEMPERATURE - PRE-CONDITIONING DYNAMIC (R-134a EXAMPLE)

Compressor Out | Evaporator Out
Time | Compressor Pressure Pressure Chamber Temp
Type (hr) | Speed (rpm) (Mpag/psig) (Mpag/psig) (C)
Static 1 1 0 Saturated Saturated 20
Dynamic 1 0.5 2000 + 10 1.28-1.48/ 0.14-0.28 / 20
187-215 20-40
Static 2 2 0 Saturated Saturated 20
TABLE 7-35.6 °C CHAMBER TEMPERATURE - COMPRESSOR BREAK'IN (R-134a EXAMPLE)
Compressor Evaporator
Time Compressor Pressure Out Pressure Out €hambegr Temp
Type (hr) Speed (rpm) (Mpag/psig) (Mpag/psig) (3]
Static 1 1 0 Saturated Saturated 35|6
Dynamic 1 0.5 2000 + 10 1.28-1.48/ 0.14-0-28 / 356
187-215 20-40
Static 2 2 0 Saturated Saturated 356
TABLE 3 - CARB DAY 1 TEMPERATURE PROFILE
PROGRAM LINEAR TEMPERATURE RAMP'RATE BETWEEN SEGMENTS
Time (hr) Temperature (°C) Time (hr) Temperature (°C)
0 22.5 11 33.2
1 24.2 12 31.4
1.67 26 13 29.7
217 50 14 28.2
2.67 43 15 27.2
3.17 35.5 16 26.1
4.17 35.5 17 25.1
4.84 35.5 18 24.3
5.34 50 19 23.7
5.84 43 20 23.3
6:34 35.5 21 22.9
7 35.4 22 22.6
8 35.6 23 22.2
9 35.3 24 22.0
10 34.5
TABLE 4 - CARB DYNAMIC CONDITIONS (R-134a EXAMPLE)
Compressor Evaporator
Time Compressor Pressure Out Pressure Out Chamber
Type (hr) Speed (rpm) (Mpag/psig) (Mpag/psig) Temp £2(°C)
Dynamic 1 1-1.67 2000 + 10 1.28-1.48/ 0.14-0.28 / Per CARB
187-215 20-40 Profile
Dynamic 2 4.17-4.84 1000 + 10 2.42-2.62/ 0.14-0.28 / Per CARB
350-380 20-40 Profile
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TABLE 5 - CARB DAYS 2-4 TEMPERATURE PROFILE
PROGRAM LINEAR TEMPERATURE RAMP RATE BETWEEN SEGMENTS

Time Temp Time Temp Time Temp Time Temp
(hr) (°C) (hr) (°C) (hr) (°C) (hr) (°C)
0 22.5 16 26.1 36 31.4 56 35.6
1 24.2 17 251 37 29.7 57 35.3
1.67 26 18 24.3 38 28.2 58 34.5
217 50 19 23.7 39 27.2 59 33.2
2.67 43 20 23.3 40 261 60 31.4
3.17 355 21 229 41 251 81 297
417 35.5 22 22.6 42 24.3 62 28.2
4.84 35.5 23 22.2 43 23.7 63 27.2
5.p4 50 24 22.5 44 23.3 64 2611
5.4 43 25 242 45 22.9 65 251
6.p4 35.5 26 26.8 46 22.6 66 24.3
7 35.4 27 29.6 47 22.2 67 23.7
8 35.6 28 31.9 48 22.5 68 23.3
9 35.3 29 33.9 49 24.2 69 229
1 34.5 30 35.1 50 2648 70 22.6
11 33.2 31 35.4 51 29:6 71 22.2
14 31.4 32 35.6 52 31.9 72 22.2
13 29.7 33 35.3 53 33.9
14 28.2 34 34.5 54 35.1
15 27.2 35 33.2 55 35.4

SAEJ2763 Mini-Shed Test Cycle
Complete Modified CARB Cycle
Thursday- Monday Ambient Profile
60
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FIGURE 3 - MODIFIED CARB CYCLE
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3.11 Test Instructions

3.12 CARB Profile Testing

Figure 3 - Testing to be run in sequence.

3.12.1 CARB Profile “Test Day 1” (Simulates a mid-weekday)

3.12.1.1 Flush the gas analyzer lines with dry nitrogen to remove any residual water vapor and refrigerant from the line
sets.

3.12.1.2 Open the

3.12.1.3 Close chamber.

3.12.1.4 Record time, temperature, atmospheric pressure, refrigerant system pressure! |land refrigerant concentration
(Ppm).

3.12.1.5 Initiate prg-programmed chamber temperature per Table 3 - CARB Profile Day 1.

3.12.1.6 Synchronigze Dynamic Conditions with the temperature profile per Fable 4 - CARB Dynamic|Conditions.

3.12.1.7 Record refrigerant ppm, Chamber Temperature, Compressor Discharge Pressure, Qompressor Suction
Pressure, [Evaporator Refrigerant Inlet Temperature, Evaporator Refrigerant Outlet Temperature, Condenser
Refrigerant Inlet Temperature, Condenser Refrigerant Outlet Temperature, and Evaporator(air out temperature.

3.12.2 CARSB Profile Test “Days 2-4” (simulates Friday through*Sunday)

3.12.2.1 Flush the jgas analyzer lines with dry nitrogen-to*remove any residual water vapor and refiligerant from the line
sets.

3.12.2.2 Open the thamber and purge the chamber to ppm level less than 5.
3.12.2.3 Close chamber.

3.12.2.4 Record time, atmospheric(pressure, temperature, refrigerant system pressure, and refrigerant concentration
(ppm).

3.12.2.5 Initiate prg-programimed chamber temperature per Table 5 - CARB Profile Days 2-4.

3.12.2.6 Synchronigze Dynamic Conditions with the temperature profile per Table 4 - CARB Dynamic|Conditions.

3.12.2.7 Record refrigerani ppm, Chamber [emperaiure, Compressor Discharge Pressure, Compressor Suction
Pressure, Evaporator Refrigerant Inlet Temperature, Evaporator Refrigerant Outlet Temperature, Condenser
Refrigerant Inlet Temperature, Condenser Refrigerant Outlet Temperature, and Evaporator air out temperature.
3.12.3 CARSB Profile Test Day “5” (simulates Monday - after a period of non-operation)

3.12.3.1 Flush the gas analyzer lines with dry nitrogen to remove any residual water vapor and refrigerant from the line
sets.

3.12.3.2 Open the chamber and purge the chamber to ppm level less than 5.

3.12.3.3 Close chamber.
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3.12.3.4 Record time, atmospheric pressure, temperature, refrigerant system pressure, and refrigerant concentration
(Ppm).

3.12.3.5 Initiate pre-programmed chamber temperature per Table 3 - CARB Profile Day 1.
3.12.3.6 Synchronize Dynamic Conditions with the temperature profile per Table 4 - CARB Dynamic Conditions.
3.12.3.7 Record refrigerant ppm, Chamber Temperature, Compressor Discharge Pressure, Compressor Suction

Pressure, Evaporator Refrigerant Inlet Temperature, Evaporator Refrigerant Outlet Temperature, Condenser
Refrigerant Inlet Temperature, Condenser Refrigerant Outlet Temperature, and Evaporator air out temperature.

3.13 CARB Refrige’[mgmieeinn Calculation
3.13.1 Determine the net chamber refrigerant concentration (ppm) increase (final-initial concentration) for “Day 17, “Days
2-4”, and “Dpy 5”. As shown below in the graph Figure 4:

Accumulation vs Time (ppm)
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€ "Days 2-4" Pt
% 12.00 Temperature % o
T 10.00 Y 140F
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FIGURE 4 - NET CHAMBER REFRIGERANT CONCENTRATION INCREASE (ppm)

3.13.2 Convert ppm concentration/to—~mass emission using the calibration curve, adjusting fgr any difference in
atmospherid pressures.
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FIGURE 5 - NET CHAMBER REFRIGERANT MASS EMISSION (GRAMS)
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