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3. DEFINITIONS

Refer to SAE J2383

4. INSTRUMENTATION AND EQUIPMENT

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

410

4.1

412

413

414

4.15

Devices to measure temperature, + 1.8 °C (3 °F).
Devices to measure pressure, + 2% of indicated value.

A device to measure flow rate, + 2% of indicated value.

A device to mJaasure time, £ 0.5 s.

A device to me¢asure voltage, + 2% of indicated value.

A device to mg¢asure amperage, + 2% of indicated value.

A device to control ambient temperature, + 1.8 °C (3 °F).

A device(s) to|heat and saturate air.

A device to me¢asure dew point temperatures, £ 0.6 °C (1 °F).

A device to me¢asure air leakage, + 2% of indicated value.

A device to regord or count cycles.

A 1/2 inch NPT pipe plug with a 1.5 mm + 0.1 mm (0.06 in + 0.004 in) orifice or equivalent.
Pressure resefvoirs of 32.8, 49.2, and 65.6 L'4-2 L (2000, 3000, and 4000 in® £ 120 in%).
A salt spray test unit capable of ASTM B\17.

A vibration test unit capable of controlling frequency sweeps and g loading.

5. AIRDRYER TE$T PROCEDURES

5.1

5.1.1

Air Dryer Operation

Test Conditipns

Unless otherwise stated, test parameters will be as follows:

a. Ambient Temp; 19t0 25 °C (67 to 77 °F)

b. Mounting; As in Service

c. Ambient Air Flow; none

d. System Pressure; 9.0 to 9.7 bar (130 to 140 psig)

e. Flow Rate; 455 to 510 slpm (16 to 18 scfm)
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5.1.2 Pressure Relief Operation

With the Outlet Port plugged and no pressure at the Control Port, apply increasing pressure to the Inlet Port at 0.7 to
1 bar/s (10 to 15 psi/s). Record the pressure at which the Inlet Port Pressure is relieved. Decrease the pressure at the
Inlet Port at the rate of 0.7 to 1 bar/s (10 to 15 psi/s). Record the Inlet Port pressure at which the relief function closes (if
provided).

5.1.3 Turbo Cut-off Valve Operation

With the Outlet Port plugged and System Pressure at the Control Port, increase the pressure at the Inlet Port from O to
System Pressure in 1 bar (15 psi) increments. Record the pressure at which the Inlet Port air leakage exceeds 100 sccm.

5.1.4 Regeneration Valve Operation (for System Purge Dryers Only)

With the dryer Outle} Port piped to a 65 L + 1 L (4000 in® + 60 in®) reservoir, increase the preSstre 3
to System Pressure| Apply System Pressure to the Control Port and record the pressure drop in th
with a 50 L + 1 L (3000 in® + 60 in®) reservoir in place of the 65 L reservoir.

t the dryer Inlet Port
e reservoir. Repeat

5.1.5 Heater and Thermostat Operation

With the manufactufers specified voltage +1 V applied to the heater connegtion, record the heater
ambient temperature in 10 °C (18 °F) decreasing increments over the full'range of the heater perfg
increasing temperatiire increments.

vattage draw versus
rmance. Repeat for

5.2  Dryer Performance

5.2.1  Pressure Dr|
With air flowing at 1
0.1 bar (120 psig $
Outlet Ports.

5.2.2 Flow Capac

bp During Charge

40, 280, and 420 slpm + 10 slpm (5410, and 15 scfm + 0.3 scfm) through the
2 psig) maintained at the Outlet)Port, record the difference in pressure be

ty

With 1.4 bar £ 0.1 bar (20 psig = 1 psig).applied at the Inlet Port and the Outlet Port open, recorq

through the dryer.

5.2.3 Dryer Capaq
Supply the dryer wit
Connect the dryer d
system through a 1,

ty

N air at<7+ °C £ 2 °C (160 °F £ 3 °F), 340 slpm + 10 slpm (12 scfm + 0.3 scfm),
utlet,Port to a test system as described in Figure 1 or equivalent. Cycle the air
Ubar + 0.1 bar (20 psig + 1 psig) range at pressures between 6.8 to 8.4 bar (9

dryer and 8.3 bar +
ween the Inlet and

the flow rate of air

and 97 to 100% RH.
pressure in the test
8 to 122 psig). The

unload cycle time is

to-be2times greatertham thefoad Tycte time =5, fora33% duty tycte—Cyct

until the Dew Point

Temperature of the air in the reservoirs has stabilized. Record the test system reservoir volume and the reservoir air
DPD22, where DPD22 is the Dew Point Depression assuming the ambient temperature is 22 °C (72 °F). This assumption
ignores the minor error that will occur due to the actual ambient which is to be controlled between 19 to 25 °C (67 to
77 °F). Then increase the reservoir volume and repeat. Continue to increase the reservoir volume and repeat until the
reservoir DPD22 is less than 17 °C (30 °F). Calculate the volume of air treated per cycle at which the reservoir air is at
17 °C (30 °F) DPD22. Then, for System Purge Air Dryers, subtract the purge volume. The resulting volume is the Dryer
Capacity, expressed as Standard liters (scf).
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1. INTERNAL PURGE )
\

2. REMOTE PURGE

3. MODULAR PURGE

,‘ 4. SYSTEM PURGE

CHECK
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Note that in the test

SOLENOADy

/\

* PURGE TANK USED AS APPROPRIATE

FOR PURGE TANK AIR DRYERS

FIGURE 1 - TEST SYSTEM

EXHAUST
SOLENOID

/\

PRESSURE

REGULAT()

ORIA

VOLUM
INCREA!
SOLENG

system of Figure 1, the purpose of the ‘bypass solenoid’ is to permit the continual

help maintain near cpnstant dryer inlet temperatures. During the load cycle, the ‘bypass solenoid’ is @

flows through the dry
atmosphere. The pt

load cycle to simulatF a larger reservoir.

er. During’the unload cycle, the ‘bypass solenoid’ is open and the supply air flow
rposé/of the ‘volume increase solenoid’ is to permit a controlled leak from the res

= )\

flow of supply air to
losed and supply air
s out to

ervoir during the

Note that the 32.8 L (2000 in3) reservoir volume in the test system of Figure 1 is important in determining the purge
volume of System Purge Air Dryers. For System Purge Air Dryers, the Dryer Capacity test may also be run with a larger
reservoir in place of the 32.8 L reservoir, as long as the reservoir size used for the test is reported with the Dryer Capacity

result.

Note that fresh desiccant may perform abnormally during initial testing. To avoid this temporary condition, Capacity
testing should be repeated until the results are stable.
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5.2.4 Reserve Capacity

Continue the testing in 5.2.3, further increasing the reservoir volume until the stabilized DPD22 is less than 5 °C (9 °F).
Calculate the volume of air treated per cycle at which the reservoir air is at 5 °C (9 °F) DPD22. Then, for System Purge
Air Dryers, subtract the purge volume. Then subtract the Dryer Capacity. The resulting volume is the Reserve Capacity,
expressed in Standard liters (scf).

Note that fresh desiccant may perform abnormally during initial testing. To avoid this temporary condition, Reserve

Capacity testing sho

5.2.5 Recovery

uld be repeated until the results are stable.

Continue the testing

Cycle the test system until the reservoir DPD22 has reached 14 °C (25 °F). Recovery is the number

to change the resery

Note that fresh des
Capacity testing sho
5.2.6 Dryer Efficig

Dryer Efficiency (%)
Purge Volumes are

in 5.2.4 but with the test system reservoir volume set to the volume calculated’as
oir DPD22 from 5 °C (9 °F) to 14 °C (25 °F).

ccant may perform abnormally during initial testing. To avoid this temporary
Lld be repeated until the results are stable.

ncy

= 100 x Drying Capacity (5.2.3)/(Drying Capacity + Pdarge Volume). Note, both
0 be expressed in Standard liters (scf). Dryer capacity may be reported along wit

the Dryer Capacity.
of cycles necessary

condition, Recovery

Prying Capacity and
n dryer efficiency.

5.3 Air Dryer LeaKage

5.3.1 Assembly L¢akage

With the Outlet ang re to the Inlet Port.

Measure and record

Purge Tank Port plugged and the\C€ontrol Port open, apply System Pressu
the leakage.

5.3.2 Control Leakage

With the Outlet and to the Control Port.

Measure and record

Inlet Ports open and\the Purge Tank port plugged, apply System Pressure
the leakage.

5.3.3 Outlet Leaka

ge

With the Inlet and H orts. Measure and

record the leakage g

Purge Tank)Ports plugged, apply System Pressure to the Control and Outlet R
f the pressure at the Outlet Port.

5.4 Environmenta| Test

541 Low Temperature Leakage

Condition the assembly for a minimum of 20 h at -40 °C + 1 °C (—40 °F £ 2 °F) with zero pressure applied. While
maintaining the ambient and test air temperatures at —40 °C £ 1 °C (—40 °F + 2 °F), perform the leakage tests per 5.3.
5.4.2 Low Temperature Function

Witha65L £ 1L (3965 in® + 60 in3) reservoir at the Outlet, cycle the dryer, 1-min charge and 1-min purge, for a minimum
of 8 h. Inlet air is to be at 50% * 10% RH, 52 °C + 3 °C (125 °F + 5 °F), and 200 slpm £ 15 slpm (7 scfm + 0.5 scfm).
Stop the cycling with the Purge Valve closed and drop the ambient temperature to —18 °C + 1 °C (0 °F £ 2 °F). After 12 h
minimum, activate the heater at rated +0.5 V, and re-start the dryer cycling. Record the cycles until the purge valve
opens.
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