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2.2.2 ATA Publications

Available from Technology & Maintenance Council - American Trucking Associations, 950 N. Glebe Road, Arlington, VA

22203, Tel: 703-838-

RP418 (T)
RP432 (T)
RP 438 (T)

3. DEFINITIONS

1763, http://tmc.truckline.com.

Heavy-Duty In Cab R-134a Air Conditioning Systems
Engine off HVAC Performance Requirements for Truck Cabs with Sleepers

Engine off HVAC Performance Requirements for Truck Day Cabs without Sleepers

3.1 AMBIENT TE|
Air temperature meg
3.2 ENGINE-OFF
Any air-conditioning
3.3 ENGINE-OFF
Any heating system
3.4 DAY CAB ANI
A truck cab with sing

3.5 FRONT CAB

The average of the s

IPERATURE

sured external to the vehicle and internal to the Vehicle Environmental Chamber.
AIR CONDITIONING SYSTEM

system that maintains the cabin and/or sleeper air temperature-without using mai
HEATING SYSTEM

that maintains the cabin and/or sleeper air temperaturewithout using main truck ¢
D FRONT CAB COMPARTMENT

le row front occupant space for a driver and one or two passengers.
COMPARTMENT OR DAY CAB AVERAGE TEMPERATURE

ix cab occupant probe locations fordriver and passenger as show in Figure 1.

3.6 SLEEPER COQMPARTMENT

The living and sleep
and occupant area.

ng space at the backsportion of a cab normally divided by a curtain from the sea

3.7 SLEEPER CQMPARTMENTAVERAGE TEMPERATURE

The average of the s

3.8 CREWCABGQG

ix probejocations as shown in Figure 2.

OMPARTMENT

n truck engine.

ngine.

ed and belted driver

The back seating portion of a four-door cab.

3.9 CREW CAB COMPARTMENT AVERAGE TEMPERATURE

The average of the head, lap and foot probe locations for each belted crew compartment occupant as shown in Figure 1.
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4. TEST EQUIPMENT
4.1  Vehicle Environmental Chamber (VEC)

Environmental chamber large enough to contain the vehicle and test equipment. The chamber must have provisions to
maintain ambient temperature, humidity, and solar intensity. Chamber capability shall maintain the following levels of

accuracy:

Temperature: £1.7 °C (3 °F)
Relative Humidity: 3% (+1.5%)
Solar Load: +50 W/m?

4.2 Pyranometer

A device used to me
4.3 Temperature |

Devices used to me
and comparison of ¢

4.4  Air Velocity/W
Anemometer to meg

4.5 Data Acquisiti

System that will monitor and record all required test parameters.and necessary measured conditiong

specification at the r
4.6 Voltage/Curre
Device used to mea
5. TEST PREPARj
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All louvers shall be
directed at any of the

to their mounting surface.

5.2 Vehicle Envirg

asure radiant energy from the solar load placed horizontal above the vehicle toof
leasurement Devices

bsure temperature inside the VEC as well as inside and outside thetehicle to bg
poling performance, i.e., thermocouples, RTDs, etc. Must have-anyaccuracy of +1

nd Speed
sure air velocity (with a measuring accuracy of 2% ofpbserved values).

bn System

bquired time interval.

nt Shunt

bure voltage or current from the battery or HVAC system electrical components.
ATION

er Direction

pbpen and dirécted perpendicular to their mounting surface, however, none of th

thermal probes unless location of the louver is located directly at a probe when ag

nmental Chamber Measurement Locations

surface.

used for calculating
5°C (£2.7 °F).

consistent with this

e louvers should be
justed perpendicular

The vehicle test chamber temperature shall be measured by four thermocouples. Two thermocouples are to be placed along
the centerline of the vehicle, half way between the ground and the highest point of the vehicle (excluding bolt on items),
915 mm (3 feet) forward of the front of the vehicle and 915 mm (3 feet) away from the back of the vehicle. Left and right
side vehicle ambient shall be measured at a point 150 mm (6 inch) away from left side and right side of the vehicle. If a
vehicle does not have mirrors, take measurement 450 mm (18 inch) outward from left and right side window.

5.3 Air Inlet Temperature - Engine-Off System

A minimum of one temperature measurement device may be installed in the air-conditioning system air inlet as a means of
monitoring the temperature rise across the system.
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5.4  Air Outlet Louver Temperature

A minimum of one temperature measurement device shall be installed in the center of each louver. Install temperature
measurement device 19 mm (0.75 inch) into the louver and secured not to block airflow exiting the louver. For larger louvers
multiple temperature measurement devices may be used and averaged.

5.5 Air Temperature Probe Locations

Thermocouples for measuring interior temperatures will be used to determine HVAC system performance. Additional
temperature measurements may be recorded at the discretion of the testing party to achieve further information related to

the vehicle air-conditioning system.

Locate temperature probes at the driver and passenger positions relative to each Seat Index Point (SIP) (per Figure 1).

Locate temperature probes at the sleeper positions per Figure 2, Table 1.

6. TEST PROCEDURE - AIR CONDITIONING

6.1  Bring the test yehicle into the VEC and turn the engine OFF. Open the sleeper compartment cuftains.

6.2 Close all test yehicle doors, windows and fresh air vents.

6.3 Heatthe VECJand test vehicle and maintain it a 37.8 °C £ 1.7 °C (100.%F £ 3 °F) for the duration|of the test. A vehicle
soak period is hot required. Maintain wind speed within the VEC, sothat it does not exceed 8 km/h (5 mph) throughout
the duration of the test. Maintain the relative humidity at 50% %.1.5%. Record data at least orjce per minute when
soaking is stafted.

6.4 Run the prepdred test vehicle with the engine and air conditioning system ON, or use some other means to cool the
area being tegted until the average temperature is equal or below 20 °C (68 °F). Maintain [this temperature for
30 minutes.

6.5 Ifengine and gngine-driven air-conditioning to cool cab compartments, then turn them Off then tyrn on the Engine-Off

air conditionin

Close sleeper compartment curtains.

6.6 Turn solar loa
truck cab.
6.7 Record data fq

7. PERFORMANC

j system.

i on and adjust to_600'W/m? + 50 W/m?2. Measure solar load at the roof’s surface

r all channels-at least once every minute.

E REQUIREMENTS - AIR CONDITIONING

7.1 Truck with Sle

on the center of the

eper Compartment

Maintain a maximum sleeper temperature <24.4 °C (76 °F) at each defined location (Figure 2, Table 1) for 10 hours
with average sleeper temperature (see 3.8 4) to be 22.8 °C + 1.6 °C/-2.8 °C (73 °F + 3 °F/-5 °F).

7.2  Truck Cab (Day Cab, or Front Cab Compartment, or Crew Cab Compartment)

Maintain a maximum day cab, front cab or crew cab compartments temperature <24.4 °C (76 °F) at each defined location
(Figure 1) for 2.5 hours with average temperature (see 3.6 and 3.10) to be 22.8 °C + 1.6 °C/-2.8 °C (73 °F + 3 °F/-5 °F). At
the end of the test, the temperature at each occupant head shall not exceed the temperature at the feet by more than 1.7 °C
(3 °F).

7.3 Atthe end of the specified time frame, there shall remain enough battery power to restart the engine.
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8. TEST PROCEDURE - HEATING SYSTEM

Cool the VEC and maintainita 0.0 °C £ 1.7 °C (-17.8 °F £ 3 °F) for the duration of the test. A vehicle soak period is

not required. Maintain wind speed within the VEC so that it does not exceed 8 km/h (5 mph) throughout the duration

solar load is required.

ntil the average temperature is above 25.6 °C (78 °F).

Close all test vehicle doors, windows and fresh air vents.

Run the prepared test vehicle with the engine and heater system ON, or use some other means to heat the area

Bring the test vehicle into the VEC and turn the engine OFF. Close the sleeper compartment curtains.

8.1

of the test. No
8.2

being tested u
8.3
8.4
8.5 Seal the VEC,
8.6  Monitor the av|

(Figure 1, Figu
8.7 Turn the Engir
8.8 Check that all
8.9 Record data f¢

9. PERFORMANC
9.1  Truck with Sle

Maintain a minimumn
a sleeper average te
9.1.1 Day Cab, Fr

Maintain a minimum

(Figure 1) for 2.5 holirs with an average temperature (see 3.6, 3.10)tobe 22.8 °C +2.8°C (73°F £ 5

test, the temperature

10. TEMPERATURE

10.1 Occupant Seat Probe Locations

Locate temperature

and return 1t to the test conditions.

brage interior cab temperature until it has cooled less or equal to 25.6 °C (78,°F) an
re 2, and Table 1) is outside the range 22.8 °C £ 2.8 °C (73 °F £ 5 °F).

e-Off heating system ON.

Imeasurement probe channels are reading properly.
r all channels at least once every minute.

E REQUIREMENTS - HEATING SYSTEM

eper Compartment

sleeper temperature >20 °C (68 °F) atteach defined location (Figure 2, Table
mperature (see 3.6 4) to be 22.8 °C £2:8 °C (73 °F + 5 °F).

bnt Cab Compartment, Crew Cab*€ompartment Truck
day cab, front cab or crew),cab compartments temperature >20 °C (68 °F) at ¢

at each occupant head'should not exceed the temperature at the feet by more th

E PROBE LOCATIONS

brobes’at the driver and passenger positions relative to each Seat Index Point (Sl

d none of the probes

1) for 10 hours with

ach defined location
F). At the end of the
an 1.7 °C (3 °F).

P) per Figure 1.
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