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AIR START UNIT

INTRODUCTION

This manual contains instructions for the overhaul, maintenance, and operation of the Air Start
Unit, Moddl TR/TMD-300/400.

Full benefit of the long life and dependability built into these units can be realized through proper
operation and maintenance. Of equal importance is the use of proper tools and procedures during
equipment overhaul.

Personnel responsible for operation and maintenance should study the sections of the manual
pertaining to their particular duties. Similarly, before beginning a repair or overhaul job, the
service technician should read the manual carefully to become familiar with the components,
parts, or subassemblies of the equipment.

UNIT IDENTIFICATION

To aid the technician in repair or service work on this unit, a Stewart & Stevenson TUG
identification nameplate is located on the operator's compartment of the unit.

STEWAHRT & STEVENSON
AIRCRAFT GROUND EQUIPMENT

WICLL
~IME=A

s
SUMEZR

WalIR
CHIFR
HUKDT

FE=E= 712 ZZRAML M WHER RESALES™ 43 SZ3V 02

STTWART & STHWThEDN & S w
Mo B2y 1037 P TSLSx sidar
FOUSTON, TEXAS b SRR F1E i

The serial number identification of each unit will appear on the nameplate (as shown above) along
with the work order and date of manufacture. The mailing address of Stewart & Stevenson TUG,
telephone number, telex number, and fax information are al located on the bottom of the
nameplate. This necessary information will ensure the customer a fast and accurate response to
any parts and/or service request.

The aforementioned serial number may pertain to a corresponding alpha code designation used in
the parts portion of this book. These letter designations (alpha codes) will notify customers of any
change made to the unit and will be referenced directly to the unit serial number located on the
identification name plate. If the “Usable On Code” column located in the parts section has been
left blank or not referenced with an apha code designation, the parts apply to all units.

CD313 Xiv
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AIR START UNIT

TECHNICAL ASSISTANCE

In case of emergency, wire or write Stewart & Stevenson TUG, 815 Algood Rd. Marietta Ga.
30062. Be sure to list the equipment model number, rating, specific nature of the problem, and the
suspected area of malfunction.

For emergency assistance, call:

For Airline Parts; 800-989-8499
(Georgia Residents: 770-422-7230; ask for Airline Department.)

For Airline Service: 800-989-8499; Stewart & Stevenson TUG Warranty Department
(Georgia Residents. 770-422-7230; ask for Warranty Department.)

CD313 XV

5747
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AIR START UNIT

SAFETY PRECAUTIONS

Observe the safety precautions herein during all phases of operation:

1

2.

10.

11

CD313
5747

Ensure that the parking brake is set whenever the unit is parked.
Clean or service the unit only with the engine shut down.

To prevent damaging the equipment or setting it up to deteriorate, use only an approved
solvent to clean it.

Do not smoke or use an open flame in the vicinity of any fueling operation.

Prior to starting the unit, ensure that no loose bars, tools, parts, €tc., arelying in or on it.
L oose articles can become projectiles that serioudly injure personnel or cause equipment
damage.

Pipe exhaust fumes outside of any enclosed operating area.
Properly maintain the equipment by following the manufacturer's recommendations.

In case of amalfunction that shuts down the equipment, do not attempt to restart it until the
cause of the trouble has been corrected. Serious damage to the equipment can otherwise
result.

In case of an accident, immediately shut down the unit.

Before personnd attempt access underneath the unit, ensure it is safely supported on blocks
or other appropriate supporting devices. Ensure that equipment used to raise and support the
ar start unit is rated to withstand 150% (1-1/2 times) of the unit's gross weight.

This equipment uses both metric and S.A.E. (inch-type) fasteners and fittings. This can
present specia servicing requirements. Many metric nuts, bolts, and screws are
dimensionally very closeto S.A.E.-rated nuts, bolts, and screws. It is easy to mismatch
threads or use improperly sized components. This can result in damage, malfunction, or
possible persona injury. Save components and hardware from the unit for reuse when
possible. If the parts are not reusable, take care to select a replacement that matches the
origina in dimensions, strength, and thread pitch.
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Front Matter

AIR START UNIT

HOW TO USE THIS MANUAL

1 This manual is divided into six chapters. Each chapter is further subdivided into applicable
sections. See the Table of Contents at the front of each chapter for details of the contents of
that respective chapter.

2. The page numbering system utilizes a three-part number. The explanation is as follows:

Section
Chapter Number
Number Sequentia page
number within a
Date of the page’ s section.
|atest revision or 2-3-4
“ORIG” if the ORIG
origind issue.

3. Warnings, Cautions, and Notes are used throughout this manual. The forms and
explanations are as follows:

Refersto Potential Danger to Personnel.

Refersto Potential Damage to Equipment or Components.

CAMUTIOMN

Note: Calls attention to methods which make the job easier or to operating proce-
dures, conditions, etc., to be highlighted. Notes appear before or after the
related text, whichever is more logical.

4. Chapter 6, Options and Manufacturer's Data, is divided into sections. When applicable,
each section will contain one particular option. Refer to the Table of Contents for Chapter 6
for alist of the options. Any information on adjustments, operation, or maintenance
contained in the options section supersedes related information in the first five chapters of
the manual. Additional or new drawings and schematics required for some options will also
be located in Chapter 6 in their applicable sections. However, Chapter 5 always contains
those drawings and schematics common to all units. Please check the Table of Contentsin
Chapter 6 against your unit to see what options might be applicable.
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General Description

FIGURE 1.1 MODEL TMD-300/400 AIR START UNIT

11 INTRODUCTION

1.1.1 Thismanua contains General Specifications, Controls and Indicators, Operating Instructions,
Service Requirements, and Parts Information on the Stewart & Stevenson TUG Model TR/TMD-
300/400 Air Start Unit.

12 UNIT DESCRIPTION

1.2.1 TheMode TMD-300/400 (Figure 1.1) air start unit is a self-contained, weatherproof, diesel-
driven power pack. It is provided with al the instruments, controls, and accessories necessary for
the safe and efficient operation of the air compressor. This unit is trailer mounted, designed to be
pulled behind atow tractor. Refer to Chapter 6 for details of options.

CD313 1-1-1
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TUG.

This unit is also designed to be mounted on a truck and with this option, has the designation TRD-
300/400. Refer to Chapter 6 for details of this option.

Units are shipped factory adjusted to deliver a maximum of 42 psig (250 kPa) air for jet start
applications, and a maximum of 24 psig (165kPa) air for air packs mode.

ENGINE DESCRIPTION

131

132

133

134

135

1.3.6

137

The engines are normally equipped with an oil cooler, lubricating oil filter(s), fuel strainer, fuel
filter, air cleaner, eectronic control module (ECM), fan and radiator, and starting motor.

Fuel System. Fuel is drawn from the supply tanks through a primary filter by a gear-type fud
pump. It is then forced through a secondary filter and into the fuel inlet manifolds in the cylinder
heads and to the injectors. Excess fud is returned to the supply tank through the fuel outlet
manifolds and connecting lines. Since fuel is constantly circulating through the injectors, it serves
to cool the injectors and carry off any air in the fuel system. The fud is cooled asit flows through
afuel-to-air heat exchanger.

Air Intake System. Air for scavenging and combustion is supplied by a charge air manifold which
pumps air into the engine cylinders. All air entering the charge air manifold first passes through an
air cleaner and a charge air cooler (heat exchanger). The TMD-400 charge air is cooled by the
SCCC system with a separate coolant system pump.

Lubrication System Full pressure lubrication is supplied to al main, connecting rod, and
camshaft bearings, and to other moving parts of the engine. A gear-type pump draws oil from the
oil pan through an intake screen, through the ail filter, and then to the oil cooler. From the ail
cooler, the ail flows through passages that connect with the oil galleysin the cylinder block and
cylinder heads for distribution to the bearings, rocker arm mechanisms and other functiona parts.

Cooling System. Coolant is circulated through the engine by a centrifugal type water pump. Hesat
is then removed from the coolant, which circulates in a closed loop system, via the radiator.
Control of the engine temperature is accomplished by thermostats that regulate the flow of the
coolant within the coolant system.

Electrical System Engine starting is provided by an electric starting system. The electric starting
motor is energized by a storage battery. A battery-charging aternator, with a built-in voltage
regulator, serves to keep the battery charged.

Engine speed is regulated by the electronic control module (ECM). Speed is controlled
proportionally to maintain constant compressor pressure.

AIR COMPRESSOR DESCRIPTION

141

The TR/TMD-300 incorporates arotary screw single stage GHH-RAND (CD42S) air compressor
that is driven by a Detroit Diesel 4-cycle engine. The TR/TMD-400 incorporates arotary screw
single stage GHH-RAND (CD72S) air compressor that is driven by a Detroit Diesel 4-cycle engine.
The power transmission from the engine to the compressor is through step-up gears, via areslient
coupling.

CD313
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The compressor casing houses a screw type, precision-machined, male and female meshing rotor
mounted on an angular contact single row bal bearings. The rotors are bored and relieved for
internal cooling. Sealing rings on the rotor shafts prevent the lubricating and cooling oil from
entering the rotor housing, thus the air delivery is completely oil-free. There is no surface contact
between the rotors and casing. The mae rotor, which is driven by the engine, drives the female
rotor through a set of timing gears that maintain the slight clearance provided between the male and
female rotor |obes.

Asthe rotorsrotate, the air in the interlobal spaces is forced towards the compressor outlet end by
the action of the meshing rotors. The lobe of the male rotor moves along the groove of the femae
rotor, pushing the entrapped air before it. Asthe air is compressed, the volume decreases. The
compression continues until the outlet end of the groove in the rotor comes into line with the outlet
port. The compressed air is then forced smoothly into the outlet port until the lobe of the male rotor
reaches the end of the groove. At this point, the next groove has come into line with the outlet port,
thus maintaining a continuous air delivery free of pulsation.

The absence of metal to metal contact between the rotors, and between the rotors and casing,
eliminates practically all wear and friction loss.

The engine and compressor and their auxiliary equipment are completely enclosed in a canopy
which has two (2) doors, giving easy access to the engine and compressor for normal maintenance.

The unit is equipped with a 24 volt, negative ground electrical system.
Qil System: Cooling and Lubrication. (See Figure 1.2, Qil Circulation Cooling and L ubrication.)
a Oil isused in the compressor gearbox for cooling as well as for lubrication.

b.  The compressor oil pump (13) draws oil from the compressor oil sump. The pump is driven
by a gear on the compressor drive shaft and delivers approximately 11 GPM (50 liters per
minute).

c.  Upon dtartup, the oil pump pushes ail to the thermogtatic valve (1), which then diverts ail to
the oil manifold (2) where the oil then returns to the oil sump.

d.  Once the unit has been running long enough for the oil to heat up to 120 °F (49 °C), the
thermostatic valve (1) opens and allows oil to flow to the heat exchanger (14), where it then
returns to the oil manifold (2) before being dumped back into the sump to be circulated
through the system again.

e.  Whether the unit is cold or sufficiently warmed up, oil always flows through the ail
manifold (2). Thisiswhere all oil temperatures and pressures are monitored.

f. Once ail returns to the sump, it is pressure regulated and filtered within the sump housing
before flowing to the various cooling ports on the compressor and gearbox casing.

1-1-3
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PHOTO NOT AVALIABLE AT TIME OF PRODUCTION

1. Thermostatic Valve 11. Qil Cooler to Oil Manifold Hose Assembly
2. Oil Temperature Sensors, 12. Oil Manifold to Compressor Hose Assembly

Compressor Manifold
9. Compressor Pump to Thermal Valve Hose Assembly ~ 13. Compressor Oil Pump
10. Thermal Valveto Qil Cooler Hose Assembly 14. Heat Exchanger

Figure 1.2 Schematic, Lube Oil GHH Compressors
15 AIR REGULATION SYSTEM DESCRIPTION

151 Dua Pressure Regulation of Air Supply. This system provides adua pressure air delivery system
for both the JET START and AIR PACKS mode of operation.

a. TheJET START position delivers air at 42 psig (250 kPa), nominal.

b. The AIR PACKS position ddlivers air a 24 psig (165 kPa), nominal.

1-1-4 CD313
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1.6 OPERATION

1.6.1 Theory of Operation. The primary components and their functions for the TR/TMD-300/ 400 are as
follows:

a Mode selector Switch. The mode selector switch has three operating positions: UNLOAD, JET
START, and AIR PACKS. The switch is an operator contra point that generates signalsto a
series of solenoid valves.

b. Pressure Control. The pressure control for Jet Start and Air Packs modes is accomplished
via engine speed control, from within the ECM. As pressure decreases, engine speed
will increase, up to 2100 rpm. As pressure increases, engine speed will decrease, down
to 1200 rpm. Should the pressure still be increasing when the engine speed drops to
1200, a solenoid valve (L6) will open to the Discharge Relief Valve. The valveis fast-
opening, and slow-closing (about 30 to 40 seconds). Pressure will begin to build as the
valve returns to the closed position.

c. Start Relief. Toaid in starting the engine, the Start Relief Solenoid (L5) opens while
the Engine Start Switch isengaged. This action bleeds air from the start relief tank to the
Discharge Relief Vave. With the valve open, the system is relieved of the pressure
created as soon as the compressor begins to turn. The tank is recharged each time the
machine is brought up to operating pressure.

d. Discharge Relief Valve. The discharge vave receives a control (pilot) air signa from the pressure
regulators. The control air signal closes the discharge valve allowing it to regulate to the
appropriate system pressure. When the mode selector switch is placed in the UNLOAD mode,
there is no control air signal to the discharge valve, thus alowing the discharge valve to vent
discharge air to atmosphere.

e. Discharge Air Silencer. The silencer is connected via piping and connectors to the exhaust
(atmospheric) side of the discharge valve. The silencer is packed with sound attenuating material
and an oversized outlet to attenuate or dampen the sound pressure level of the compressor
discharge air to atmosphere.

f. Safety Pressure Relief Valve. The safety pressure relief valve is connected to the compressor
discharge pipe. It is set to open, thus venting to atmosphere, at 50 psig (358kPa) +5 psig. The
safety pressure relief valve is designed to relieve the full capacity of the compressed air discharge
should the discharge valve fail in the closed position.

1.6.2 Modes of Operation.

There are three modes of operation with three control air circuit variations. The three modes of
operation are (1) UNLOAD, (2) AIR PACKS, and (3) JET START.

The three control air circuit variations are:
1. UNLOAD mode with discharge air to atmosphere.

2. AIR PACKS mode with demand for discharge air.

CD313 1-1-5
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(a) The pressure transmitter in the air discharge piping sends asignal to the ECM. If the
pressure is less than 24 psig, the engine will speed up. If the pressure is more than 24
psig, the engine will slow down.

(b) If thereis no demand for air (if the valves in the system are closed), the pressure will
rise in the piping and manifold. Once the pressure reaches about 27 psig, the
discharge relief valve will open, ‘dumping’ the excess air. Once opened, the
discharge relief valve takes about 30 to 40 seconds to re-close. During thistime, the
pressure will remain about constant, but the engine speed will change. It is not
recommended to let the machine operate with the valves closed for an extended time.

3. JET START mode.

() The pressure transmitter in the air discharge piping sends a signal the ECM. If the
pressure is less than 42 psig, the engine will speed up. If the pressure is more than 42
psig, the engine will slow down.

(b) If thereisno demand for air (if the valvesin the system are closed), the pressure will
quickly risein the piping and manifold. Once the pressure reaches about 45 psig, the
discharge relief valve will open, ‘dumping’ the excess air. Once opened, the
discharge relief valve takes about 30 to 40 seconds to re-close. During thistime, the
pressure will remain about constant, but the engine speed will change. It is not
recommended to let the machine operate with the valves closed for an extended time.

1.7 ELECTRICAL PRINCIPLES OF OPERATION

1.7.1 Theengine eectronic control modules (2 each) (ECM) are the heart of the system. These are a non-
repairable item that should be replaced as units. A schematic is not provided for the ECM; dl
required information is provided on the drawings. Should the ECM become defective, a
replacement assembly may be ordered from Stewart & Sevenson TUG.

1.8 STARTING CIRCUIT

1.8.1 The mode sdector switch (S10) isin the UNLOAD position. The operator holds the engine crank
toggle switch (S1) in the START position causing the auxiliary starting coil (K2 and K3) to be
energized from the unit's series-connected batteries (BT1A, BT1B, BT2A, and BT2B). When the
auxiliary starting coil is energized, its normally open contacts close, energizing the engine starting
solenoid (L1). Asaresult, the L1 contacts close and voltage from the batteriesis applied to the
engine starting motor (B1) and the engine cranks for starting. The attempt start circuit is provided
necessary voltage when the K2 and K3 contacts are closed. The attempt start circuit causes the
ECM to energize the governor to the full fuel position.

1.8.2 When the engine starts, the operator releases the engine start toggle switch (S1), causing the
auxiliary start coil (K2 and K3) to de-energize, opening the auxiliary starting coil contact, and the
L1 de-energizes. In turn, the L1 contacts open and the engine starting motor (B1) de-energizes.
When the engine reaches 500 rpm, the engine running indication and crank disconnect relay (K1)
energizes, applying 24 voltsto the assembly. As aresult, anormally closed contact that isin the
crank circuit for K2 and K3 will open to prevent accidental starter attempt while the engineis
running.

1-1-6 CD313
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1.9 AUTOMATIC SHUTDOWN PROTECTIVE CIRCUITS

19.1 Engine High Coolant Temperature. Should the engine coolant temperature exceed approximeately
210 °F (99 °C), the engine high coolant temperature sensor (SE4) will send asignal to the ECM
and the following will occur:

a

b.

C.

The ECM assembly will send asignd, illuminating the ENGINE TROUBLE lamp (DS10),
which will remain illuminated until it is manually reset by actuation of the TROUBLE RESET
switch (S15).

The ENGINE TROUBLE lamp (DS10) will provide avisua warning of an abnormal condition.

The unit will shut down, except when the unit is operating in the JET START mode.

1.9.2 Engine Low QOil Pressure Circuit. In the event the engine oil pressure drops below the alowed
level, the engine oil pressure sensor (SE3) will send asignal to the ECM. The following will occur:

a

b.

C.

The ECM will send asignd, illuminating the ENGINE TROUBLE lamp (DS10), which will
remain illuminated until it is manually reset by actuation of the TROUBLE RESET switch
(S15).

The ENGINE TROUBLE lamp (DS10) will provide a visua warning of an abnormal condition.

The unit will shut down, except when the unit is operating in the JET START mode.

1.9.3 Compressor High Oil Temperature Circuit. If the compressor oil temperature exceeds 176 °F
(80 °C), the compressor high oil temperature switch (S3) will send asignal to the ECM assembly,
with the following results:

a

C.

There will be asignal to the ECM assembly, illuminating the high compressor oil temperature
lamp (DS3) and that will remain illuminated until it is manualy reset by actuation of the
TROUBLE RESET switch (S15).

The ENGINE TROUBLE lamp (DS10) will provide avisua indication of an abnormal
condition.

The unit will shut down, except when the unit is operating in the JET START mode.

1.9.4 Compressor High Discharge Air Temperature Circuit. This circuit detectsaHIGH AIR
TEMPERATURE condition in the discharge manifold. Thisis sensed by temperature switch ($4),
which switches at temperatures over 500 °F (260 °C). In operation, the $4 sensesthe air
temperature and if switch ($4) detects a high temperature condition, a signal will be applied to the
ECM assembly, with the following results:

CD313
5747

a

The ECM assembly will send asignal, illuminating the COMPRESSOR HIGH DISCHARGE
AIR TEMPERATURE lamp (D$4), that will remain illuminated until the TROUBLE RESET
switch (S15) is manually activated.

The COMPRESSOR HIGH DISCHARGE AIR TEMPERATURE lamp (D$4) will provide a
visua warning of an abnormal condition.

The unit will shut down, except when the unit is operating in the JET START mode.

1-1-7
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195 Compressor Low Qil Pressure Circulit. In the event the compressor oil pressure drops below 10 psig
(69 kPa), the COMPRESSOR LOW OIL PRESSURE switch (S5) will send asigna to the ECM

assembly, which starts a 10-second delay (TD2). If, at the end of this delay period, the S5is ill
closed, the following will occur:

a. The ECM assembly will send asignal, illuminating the COMPRESSOR LOW OIL PRESSURE
lamp (DS5), which will remain illuminated until the TROUBLE RESET switch (S15) is
manually activated.

b. The COMPRESSOR LOW OIL PRESSURE lamp (DS5), will provide a visua warning of an
abnormal condition.

c. Theunit will shut down, except when the unit is operating in the JET START mode.
1.10 NORMAL SHUTDOWN CIRCUIT

1.10.1 When the operator switches the ENGINE STOP switch (S2) to stop, power is removed from the
engine run relay, and time delay relay (TD1) times the cooldown period.

1.11 EMERGENCY SHUTDOWN CIRCUIT

1.11.1 Whenthe EMERGENCY STOP switch (S9) is closed, asignal is sent to the ECM. To activate the
Emergency Stop Switch, raise the red emergency stop switch cover and activate the toggle switch.

Do not use the emergency stop to stop the engine except in an emergency.
CAUTION
1.12 MISCELLANEOUS CIRCUITS

1.12.1 Pand Lights Circuit. When the PANEL LAMPS switch (S12) is closed, the battery voltage
illuminates the panel lamps (DS12A, DS12B, and DS12C).

1-1-8 CD313
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Operation

21 PRE-OPERATIONAL CHECKS

Before using the equipment, the operator should carefully read
the instructions in this section and become familiar with the
unit’s controls and indicators, described in Table 1.2 of this
section.

2.1.1 Inorder to ensure safe, reliable operation, perform the following checks prior to operating the unit:

a. Stop the unit at the proper location and set parking brake. (Push handle down as far asit will go.)
Block tires with chocks.

b. Walk around and inspect the unit for damage or missing equipment. Ensure that all required
procedures listed in Chapter 2 have been performed. Remember to check for the following:

1. Damaged or under inflated tires. Look for cuts, cracks in sidewalls, or foreign objects
in treads.

2. Loose whed nuts.

3. Proper operation of hitches.

c. Look underneath the unit for leaks of coolant or lubricating oil. If significant leaks in any of these
systems are found, repair as soon as possible.

d. Check engine and compressor oil levels

Do not loosen or remove radiator cap while coolant is hot. Hot
coolant under pressure can cause severe burns.

e. Check engine coolant level. Add coolant as necessary, but do not overfill.
f.  Inspect engine compartment for loose hardware, loose wires, and leaking lines or fittings.
0. When al mechanical checks are completed, check the operation of al lights.

h. Check fud leve by lifting upon fuel level switch. Fuel level may aso be verified at the fuel level
gauge located on fuel saddle tank. Fill tank if required.

Note: Fuel contamination owing to moisture condensing on the inner surfaces of the fuel tank
can be minimized or eliminated by keeping the fuel tank as full as possible. The fuel tank
should always be topped off at the end of the day’s operation, as part of the post-
operation maintenance routine.

CD313 1-2-{ PAGE }
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2.2 STARTING PROCEDURES

This unit is to be operated only by authorized trained personnel
wearing appropriate ear protection. Before operating unit, read
unit manual. This unit is equipped with an emergency stop
switch, which is to be used only for emergency conditions.

CAUTION

221 Set parking brake and block tires with chocks.

2.2.2 Check fue level. Lift FUEL LEVEL CHECK switch, located on the instrument pandl. Allow
FUEL LEVEL gauge to decrease, then release switch. Indicator should reflect the level of fud in
tanks. Fill tank if required.

2.2.3 Disconnect optional oil/coolant/battery heater electrical power (if applicable).

2.24 Check engine and compressor oil levels. Ensure that engine oil level is at the full mark on the
engine dipstick, located on the engine. Ensure that the compressor oil level is above the halfway
mark on the sight glass, located on the compressor oil reservoir.

2.2.5 Place compressor mode selector switch in unload position.

2.2.6 Closear ddivery/cutoff valve(s) and air bleeddown ball valve(s).

2.2.7 Connect air hose(s) to aircraft.

Ensure personnel and loose items are clear of the unit before starting
engine.
CAUTION

2.2.8 Place the engine run-stop switch in the run position. The check engine light and engine trouble
light will come on providing automatic lamp check. Allow severa seconds for these lights to go
out.

2.2.9 Veify that dl fault lamp bulbs on the control panel are functioning by lifting up momentarily on
the lamp test switch.

To avoid overheating the starter motor, do not operate the
starting motor for more than 15 seconds without allowing a
minimum cooling period of at least 30 seconds.

CAUTION

2.2.10 To start engine, lift up on engine start switch; release switch immediately when engine starts. Do
not crank engine for more than 15 seconds at a time, with a 30 second rest between cranks.

2.2.11 Ensure al engine/compressor trouble lights are dark. If any are illuminated, place engine run-stop
switch in stop position and correct the problem before proceeding. If only the check engine light
comes on, operation may be continued: see engine diagnostics section.

2.2.12 Check compressor and engine gauges for normal operating conditions (Refer to Table1.1). Run
unit in unload mode for approximately 5 minutes to allow engine to warm up. Engineidle speed is
1200 rpm.

2.2.13 Ensurethat air hose(s) are still properly connected to aircraft.

1-2-{ PAGE } CD313
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WARNING

WARNING

2.3.6

2.3.7

2.3.8

239
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Close air delivery/cutoff valve(s).

Open bleeddown ball valve(s) to relieve any pressure remaining in the hose(s)

Do not unplug air hose(s) with mode selector switch in AIR
PACKS or JET START position, as hose(s) will be under
pressure.

Hose temperatures may be near 500 °F (260 °C) after the unit
has been operated. Therefore, wait until the air hose
coupling has cooled or use appropriate gloves to protect
hands.

Disconnect air hose(s) from aircraft and store them.

Remove wheel chocks and release parking brake before moving unit.

After moving unit, set parking brake and block tires with chocks.

Reconnect optional oil/coolant/battery heater electrical power (if applicable).

2.3.10 Close the manual bleeddown valve.

2.3.11 Perform any necessary maintenance procedures as listed in Chapter 2, Section 1.

24 ENGINE PROTECTIVE SHUTDOWNS

241

In the AIR PACKS mode, the unit will shut down automatically from high engine coolant
temperature, low engine oil pressure, high compressor air temperature, high compressor oil
temperature, and low compressor oil pressure, as specified in Chapter 1, Section 1

2.5 ENGINE DIAGNOSTICS

2.5.1

252
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CHECK ENGINE FOR MINOR PROBLEM light provides warning and inactive codes (a fault
which has previously occurred, but may not be the currently active). If only this light comes on,
operation may be continued, but cause of trouble should be diagnosed as soon as possible. When
diagnostic check is made, this light will flash codes in order of occurrence with codes for the most
recent faults flashed first. Make diagnostic checks as noted below.

The ENGINE TROUBLE light indicates engine has a problem, which could damage engine if
operation is continued. This light will first burn steadily and then begin to flash rapidly (non code)
after the engine shuts down. Immediately after engine shuts down, make diagnostic checks as noted
in 2.5.3. This light flashes only active codes (a fault present at the time a diagnostic check is made).
Therefore, if the problem that shut the engine down has corrected itself before a diagnostic check is
made, this light will flash code 25 (no code) or go completely out. If this occurs, continue to hold
the diagnostic switch on and the cause of the shutdown will be flashed by the CHECK ENGINE
light: The first code flashed will indicate the cause of shutdown. Subsequent flash codes are
historical and not related to the cause of shutdown. After making diagnostic check, actuate
TROUBLE RESET switch and hold for a full 3 seconds to turn off seal-in circuits and diagnostic
lights. Then place RUN-STOP switch in STOP position.
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Table 1.1 NORMAL OPERATING CONDITIONS

Engine Oil Pressure (2110 rpm) 40-60 psi (276-414 kPa) (approx.)
Engine Speed
ldle: 1200 rpm
Operation: 2110 rpm
Compressor Air Temperature (At ambient temperature 85 °F (29 °C))
Idle (1200 rpm): 250 °F (121 °C)
During Operation
JET START Mode: 450 °F (232 °C)

NOTE: AIR PACKS modewill be dightly lower

Compressor Oil Temperature 120-176 °F (49-80 °C)
Compressor Oil Pressure
LOADED: 20 psi (138 kPa)
UNLOADED: 10 psi (69 kPa)
Compressor Air Pressure 42 psig (250 kPa) JET START mode
24 psig (165 kPa) AIR PACKS mode
Fud Pressure
Idle (Unloaded): 15-20 psi (103-138 kPa)
AIR CONDITION or
JET START Mode: 100-120 psi (689-827 kPa)
Coolant Temperature 170-200 °F (77-93 °C)

25.3 Whenthe ENGINE DIAGNOSTIC CHECK switch(es) are actuated and held on, following an
engine trouble shutdown or check engine warning, the ENGINE TROUBLE light or CHECK
ENGINE light will flash codes representing numbers. For example, if the code is 43 (coolant level
low), the light will flash four times, pause, then flash three times. Record the flash code. Thisis
important, as maintenance personnel will determine the cause of the problem by referring to flash
code chart in the technical manual. Diagnostic check using the ENGINE TROUBLE light must be
made following an engine trouble shutdown before actuating the TROUBLE RESET switch or
placing the ENGINE RUN-STOP switch in STOP position. Otherwise, the cause of shutdown will
be transferred to historical data (flashed by the CHECK ENGINE light). Diagnostic check using
the CHECK ENGINE light may be made immediately after an engine trouble shutdown. To check
inactive or warning codes, place the ENGINE RUN-STOP switch in RUN position, then actuate
the ENGINE DIAGNOSTIC CHECK switch(es).

26 AIRSTART UNIT CONTROLS AND INDICATORS
2.6.1 Theair start unit employs a complete complement of indicators and controls that monitor and

govern dl facets of its operation. The following table lists these controls and indicators and
explains the specific function of each. Please refer to Figure 1.3 and Table 1.2.
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Table 1.2 Controls and Indicators
(Figure 1.3)

Chapter 1
Section 2

NAME OF CONTROL ITEM FUNCTION
OR INDICATOR NO.
PANEL Lamp 1 The Panel lamps (DS12A, DS12B, DS12C) illuminate the

(DS12A, DS12B, DS12C)

COMPRESSOR AIR TEMPERATURE 2
Gauge

COMPRESSOR AIR PRESSURE 3
Gauge

COMPRESSOR OIL TEMPERATURE 4
Gauge
(GAb6)

COMPRESSOR OIL PRESSURE Gauge 5
(GA5)

FUEL PRESSURE Gauge 6
(GA2)

ENGINE WATER TEMPERATURE 7
Gauge (GA4)

ENGINE OIL PRESSURE Gauge 8
(GA3)

CD313
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control when the PANEL LIGHT switch (S12) is placed in
the ON podition.

The COMPRESSOR AIR TEMPERATURE gauge indicates
the discharge air temperature of the air in the discharge
manifold. Normal indication of this instrument at an ambient
temperature of 85 °F (29 °C) is approximately 410 °F

(210 °C) when operating in the JET START mode. Normal
readings are dightly lower for the AIR PACKS mode of
operation. Maximum safe discharge air temperature is
approximately 502 °F (261 °C)

The COMPRESSOR AIR PRESSURE gauge indicates the
discharge air pressure. Normal pressure indications are
approximately 24 psiG (165 kPa) when operating in the AIR
PACKS mode or 42 psG (250 kPa) in JET START mode.

The COMPRESSOR OIL TEMPERATURE gauge (GA6) is
gauge displays the current compressor oil temperature,
normally 120-176 °F (49-80 °C).

The COMPRESSOR OIL PRESSURE gauge (GA5) monitors
the compressor lube oil pressure in psi. When operating in the
AIR PACKS or JET START mode, the gauge should read
between 25-30 ps (172-207 kPa). When the compressor is
unloaded, this gauge should read between 20-25 ps (103

172 kPa).

The FUEL PRESSURE gauge (GA2) indicates the relative
fuel pressure of the engine. Normal fuel pressures are
approximately 15-20 psi (103-138 kPa) when the compressor
is unloaded (engine idling) and 100-120 psi (689-827 kPa)
when operating in the AIR PACKS or JET START modes
(engine running at the rated rpm).

The ENGINE WATER TEMPERATURE gauge (GA4)
monitors the engine coolant temperature. Normal indication
(following engine warm-up) is 170-200 °F (77-93 °C).

The ENGINE OIL PRESSURE gauge monitors the engine
lube oil pressurein ps. Low idleis 40 ps (270 kPA). QOil
pressure at rated speed is 110-140 psi (758-965 kPA).
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Table 1.2 Controls and Indicators (Cont)

(Figure 1.3)

NAME OF CONTROL
OR INDICATOR

FUEL LEVEL CHECK Switch (S16)

TACHOMETER

FUEL LEVEL Gauge
(GA1)

VOLTMETER Battery Charge Output
(M1)

UNIT IN COOLDOWN MODE Lamp
(DS2) (AMBER)

COMPRESSOR HIGH OIL
TEMPERATURE Lamp (DS3)
(RED)

COMPRESSOR LOW OIL PRESSURE
Lamp (DS5)

(RED)

COMPRESSOR HIGH DISCHARGE

AIR TEMPERATURE Lamp (DS4)
(RED)

LAMP TEST Switch (S13)

TROUBLE RESET Switch (S15)

CD313
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ITEM
NO.

9

10

11

12

13

14

15

16

17

18

Chapter 1
Section 2

FUNCTION

Activation of the FUEL LEVEL CHECK switch (S16) will
test the fuel gauge, ensuring there is an accurate reading.

The tachometer (GA7) is amechanically operated
instrument that indicates engine speed in revolutions per
minute.

The FUEL LEVEL gauge (GA1) indicates leved of fuelin
the unit tank.

The battery Voltmeter (M 1) monitors the battery charging
current from the battery charging aternator or discharge

current from the battery.

The UNIT COOLDOWN MODE lamp (DS2) will
illuminate when the RUN/STOP switch (S2) isplaced in
the STOP position to shut down the unit. (The unit will run
at 1100 rpm (idle speed) for five minutes.)

[llumination of the COMPRESSOR HIGH OIL
TEMPERATURE lamp (DS3) indicates that the
compressor oil temperature has risen above 176 °F (80 °C)

While the engine is running, the COMPRESSOR LOW
OIL PRESSURE lamp (DS5) will illuminate if the
compressor oil pressure drops below 10 ps (69 kPa).

IHlumination of the COMPRESSOR HIGH DISCHARGE
AIR TEMPERATURE lamp (DS4) indicates that
compressor air discharge temperature hasrisen above
502 °F (261 °C).

The LAMP TEST Switch (S13) is used to test the warning
lights located on the instrument pandl except for the
CHECK ENGINE and BATTERY CHARGE Lamps.
When actuated, the warning lamps will illuminate.

The TROUBLE RESET switch (S15) isanormally closed
toggle switch that is used to restore the safety circuits
employed in the power unit, following actuation caused by
an abnormal operating condition. Activation of the
TROUBLE RESET switch will extinguish al fault lamps,
resetting the safety circuits. (HOLD FOR 3 SECONDS.)
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Table 1.2 Controls and Indicators (Cont)

(Figure 1.3)

NAME OF CONTROL
OR INDICATOR

CAUTION

EMERGENCY STOP Switch (S9)

PANEL LAMPS Switch (S12)

BATTERY CHARGER NOT
OPERATING Lamp (DS1) (RED)

CHECK ENGINE FOR MINOR
PROBLEM Lamp (DS11) (AMBER)

ENGINE TROUBLE Lamp (DS10)
(RED)

EMERGENCY STOP Lamp (DS9)
(RED)
ENGINE DIAGNOSTIC Switch (S6)

LOSS OF VOLTAGE TO SAFETY
CIRCUITS Lamp (DS6) (RED)

LOW FUEL LEVEL Lamp (DSS8)
(RED)
OPTIONAL

CD313
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ITEM
NO

19

20

21

22

23

24

25

26

27
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FUNCTION

EXCEPT IN AN EMERGENCY, DO NOT USE THE
EMERGENCY STOP SWITCH TO STOP THE
ENGINE.

The EMERGENCY STOP switch (S9), when in the closed
position, energizes. Thus, the EMERGENCY STOP switch
provides an aternative method of stopping the enginein an
emergency, or in the event the primary shutdown mechanism
falls.

The PANEL LAMPS switch (S12) is a maintained contact
toggle switch that is used to illuminate and extinguish the
control panel lamp.

[llumination of the BATTERY CHARGER NOT
OPERATING lamp (DS1) indicates the alternator charging
system is not providing voltage to the battery.

[[lumination of the engine CHECK ENGINE FOR MINOR
PROBLEM lamp (DS11) indicates that an engine
malfunction exists (such as low fuel pressure). The unit will
continue to run.

The ENGINE TROUBLE lamp (DS10) will illuminate when
thereisasigna from the ECM that there is a magjor problem
with one of the unit systems. Unit will shut down.

The EMERGENCY STOP lamp (DS9) will illuminate when
the Emergency Stop Switch (S9) has been activated

When ENGINE DIAGNOSTIC switch (S6) is activated, it
will test the flash codes in the DDEC control box.

The LOSS OF VOLTAGE TO SAFETY CIRCUITS lamp
(DS6) will illuminate when there is a loss of voltage to the
safety circuits.

[llumination of LOW FUEL LEVEL lamp (DS8) indicates
that the fuel level has dropped to within 1/2 inch (12.7 mm)
from the bottom of the fuel tank (approximately 1 hour of run
time). The Low Fud Level Beacon (DS7) blue lamp on
outside of unit will also be activated.

1-2-{ PAGE }
ORIG



Chapter 1
Section 2

1 1
I 1
I I
| |
| CONTROL PANEL DOOR |
| BONDING STRAP I
|' GROUND STUD (INSIDE) !
- I
o ! !
I
| |
I I
; COMPRESSOR |
| ; 4
I
| |
| |
L |
2 : |
I L 5
| |
I I
| |
I I
| |
3 ! !
! AIR TEMP AIR PRESS olL TEMP OIL PRESS !
| - ENGINE 1 6
| L
| / ‘ 7
| |
I I
| |
I I
| UG I
I
| |
| |
| |
L |
9 ‘ |
! FUEL PRESS WATER TEMP OIL PRESS !
| ‘ 11
| 1
| |
10— < |
I I
! ; 12
I I
I FUEL !
} LEVEL |
| CHECK ] 1
} ENGINE NOT FUEL BAT CHG }
| RUNNING LEVEL |
13 T |
I G SPEED \ Y !
|
AN
! pr— SAFET|ES ENGINE !
| N[ FEMERG. ) !
| WILLRUN IN ARISES IN T 1 7
COOLDOWN COOLDOWN,
14 ‘ unme Storena. |
| COMPRESSOR WITH EMERG. }
i COOLS DOWN
1 5 . , STOP SWITCH : 1 8
16 | COMP COVF COMP LAMP TEST  TROUBLE | 19
| HIGH OIL LOW OlL HIGH AIR UNIT IN COOL DOWN MODE RESET |
| TEWP PRESS TEMP HOLD FOR 3 SECONDS |
| |
| — COMPRESSOR === |
! MODE SELECT o !
z——10 O 1 Q_Og—p—=
| |
23 . ; 21
L OFF
24 | CHECK ENGINE EMERGENCY BATTERY I
I ENGINEFOR  TROUBLE STOP UNLOAD USE FOR CHG.NOT  PANEL LAMPS !
I MINOR * O G EMERGENCY  OPERATING !
| PROBLEM JET START ARPACKS STOP ONLY |
} RUN CRANK }
2 ol O O T
| |
26 I |
| I
27 } ENGINE L[0SSOF  LOW FUEL st OFF ! 30
| DIAGNOSTIC VOLTAGE LEVEL 0O ENGINE ENGINE I
| CHECK TclT RSé\JIETTSY RUN/STOP START !
*
! \ J \ VAN y, ; 28
| % IMMEDIATELY REFERTO OPE RATNG TO BETAKEN. PNSEN0013, REV A |
I I
| |
| |
I I
I I
| |
| |
I I
I I
| |
| |
| |
I
S i A-71-00

1-2-{ PAGE }
ORIG

Figure 1.3 Control Panel (Sheet 2 of 4)

(Table 1.2)

TUG.

CD313
5747



m Chapter 1

Section 2

Table 1.2 Controls and Indicators (Cont)
(Figure 1.3)

NAME OF CONTROL ITEM FUNCTION
OR INDICATOR NO.

MODE SELECTOR Switch (S10) 28 The MODE SELECTOR switch has three positions as follows:

UNLOAD In the UNLOAD position, the engineis at idle speed, and the
discharge pressure is reduced to near atmospheric. The mode
selector switch must be in the UNLOAD position when starting
or stopping the unit, and when air is not required.

JET START Prior to placing the mode selector switch in the JET START
position, the air delivery hose(s) must be uncoiled and stretched
out or connected to the aircraft with discharge valves closed. In
this mode of operation, the engine will maintain maximum safe
speed and the unit will deliver air at full capacity. Abnormal
operation conditions (listed in Section 2) will cause the
compressor and engine fault lamp to flash

AIRPACKS Prior to placing the mode selector switch in the AIR PACKS
position, the air delivery hose(s) must be uncoiled and stretched
or connected to the aircraft with discharge valves closed. In this
position, the engine will maintain maximum safe speed and the
unit will deliver air at full capacity. In the AIR PACKS mode,
al safety shutdowns are in effect and will shut down the unit
upon their individual actuation. Compressor and engine fault
lamp on the control panel will flash.

ENGINE CRANK Switch (S1) 29 The ENGINE CRANK switch (S1), when actuated, initiates
starting of the engine by causing the engine starter solenoid to
energize.

ENGINE STOP/RUN Switch (S2) 30 The ENGINE STOP/RUN switch (S2) is used for normal
stopping of the engine. When actuated, this switch sends a
signa to the DDEC control box for the unit to go into the
cooldown mode for 5 minutes at 1200 rpm and then shuts the
unit down.

CD313 1-2-{ PAGE }
5747 ORIG



Chapter 1
Section 2 IUG.

This Page Intentionally Left Blank

1-2-{ PAGE } CD313
ORIG 5747



Chapter 1
IUG. Section 3

Chapter 1, Section 3

Specifications

3.1 INTRODUCTION

3.1.1 Thefollowing specification tables provide important data as to the characteristics of the Model
TR/TMD-300/400 Air Start Unit and its related components.

3.2 SPECIFICATION TABLES

3.21 Genera specifications and fuel capacities for the TR/TMD-300/400 Air Start Unit and related
components are listed in Tables 1.3 and 1.4.

3.2.2 Engine Oil Grades: For the SAE viscosity grades of engine oil to use at various temperaures, refer
to the Detroit Diesel Operator’s Manual located in Chapter 6, Tab B.

3.2.3 Specifications are subject to change without notice at the sole discretion of Stewart & Stevenson
TUG (7/01/01).

Table 1.3 Specifications Standard Detroit Diesel TR/TMD-300 Air Start Unit

A. Engine
- Manufacturer Detroit Diesel
- Type Direct injection 4 cycle turbo charged
- Model Series DDC/MTU 2000 DDEC IV
- Rating 760 brake horsepower (567 kW)
- Number of cylinders Twelve (12)
- Speed (idle) 1200 rpm
- Speed (max. when loaded) 2100 rpm

B. Emission Data

- Smoke, Rated Speed — Bosch Number 0.2
- Smoke, Peak Torque Speed— Bosch Number 0.4
- Noise— dB(A)@1m 105.7
- Additional Noise Data #N/A
- CcO-glhr 176
-HC—g/hr 235
-NOx —g/hr 6120
- S02—g/hr 1216
CD313 1-3-{ PAGE }
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Table 1.3 Specifications Standard Detroit Diesel TR/TMD-300 Air Start Unit (Cont)

B.Compressor

Manufacturer

- Type

- Model

- Output at 68 °F (20 °C), 0% RH, sealevel
- Discharge pressure (max.)

- Discharge air temperature

GHH-RAND

Rotary dry screw oil free air
CD72S (single element)
300 Ib/min (102 kg/min)

42 psi (289 (kPa)

410 °F (210 °C) nominal

D. Engine and Compressor Protection System

Operating conditions below are factory set for operator warning and/or automatic shutdown in
“UNLOAD” and “AIR PACK” maodes only. Only shutdown in “JET START” mode is an operator

Emergency Stop.

- Engine high coolant temperature

- Engine low oil pressure

- Compressor high air temperature

- Compressor high lube oil temperature
- Compressor low lube oil pressure

E. Aircraft Protection System

- Discharge air regulating valve
- Discharge air safety valve

F. Dimensions and Weights

TMD-300
(trailer unit)
Length 179" (5.4 m)
Width 8 (2.4 m)
Height 10' (3.0 m)
Weight (dry) 21,900 Ib (9,933.7 kg)
1-3-{ PAGE }
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217 °F (103°C)

Variable with engine speed
502 °F (261 °C)

176 °F (80 °C)*

10 psi (69 kPa)

42 psi (289 kPa)
50 psi (345 kPa)

TRD-300
(truck & module)

179 (5.4 m)

8 (24 m)

13 (4.0 m)

31,270 1b (14,183.8 kg) TRD-300 + truck GVW
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Table 1.4

A.Engine

Manufacturer

Type

Model

Rating

Number of cylinders
Speed (idle)

Speed (max. when |oaded)

B. Emissions Data

- Smoke, Rated Speed — Bosch Number
- Smoke, Peak Torque Speed— Bosch Number 10
- Noise—dB(A)@1m

- Additional Noise Data
- CO-—g/hr

-HC—g/hr

-NOx —g/hr

- SO2—g/hr

C. Compressor

Manufacturer

Type
Model

Output at 68 °F (20 °C), 0% RH, sealevel

Discharge pressure (max.)
Discharge air temperature

Chapter 1
Section 3

Specifications Standard Detroit Diesel TR/TMD-400 Air Start Unit

Detroit Diesel

Direct injection 4 cycle turbo charged
Series 2000 DDEC IV

905 brake horsepower (657 kW)
Twelve (12)

1200 rpm

2100 rpm

0.7

103
#N/A
230
120.6
4300
1390

GHH-RAND

Rotary dry screw oil freeair
CD72S (single element)
400 Ib/min (136 kg/min)

42 psi (289 (kPa)

410 °F (210 °C) nominal

D. Engine and Compressor Protection System

Operating conditions below are factory set for operator warning and/or automatic shutdown in “UNLOAD” and
“AlIR PACK” modes only. Only shutdown in “JET START” mode is an operator Emergency Stop.

CD313

5747

Engine high coolant temperature
Engine low oil pressure

Compressor high air temperature
Compressor high coolant temperature

Compressor low coolant pressure

217 °F (103 °C)
10 psi (69 kPa)
502 °F (261 °C)
176 °F (80 °C)*
10 psi (69 kPa)
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Table 1.4 Specifications Standard Detroit Diesel TR/TMD-400 Air Start Unit (Cont)

E. Aircraft Protection System

- Discharge air regulating valve
- Discharge air safety valve

F. Dimensions and Weights

42 psi (289 kPa)
50 psi (345 kPa)

TMD-400 TRD-400
(trailer unit) (truck & module)
Length 179" (5.4 m) 27'9" (85 m)
Width 8 (2.4 m) 8 (24 m)
Height 10' (3.0 m) 13 (4.0 m)
Weight (dry) 21,9001b (9,933.7kg) 31,270 Ib (14,183.8 kg)

1-3-{ PAGE }
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TRD-400 + truck GVW
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Chapter 1, Section 4

Shipping

4.1 INTRODUCTION

4.1.1 This section contains ingtructions for the preparation of shipping the TR/TMD-300/400 Air Start
Unit from one location to another. Normally, shipping the unit does not involve storage time. If the
unit isto be stored before or after shipment, refer to Section 5 of this chapter for details on
preparation. The unit is normally shipped in a fully operational status. The unit can be towed to on-
load or off-load from the trailer bed of the transporting truck. Any systems that are not operational
should be appropriately tagged on the unit and indicated on the shipping document that
accompanies the unit. If the fully operational method of shipment is not preferable, refer to
paragraphs 4.4 through 4.8.

4.2 LIFTING

To avoid injury to personnel or damage to equipment,

always use lifting equipment, supports, and chains with a

rated capacity of at least one and one-half (1-1/2) times that
WARNING of the object being lifted or supported.

4.2.1 Theunit may be lifted by a hydraulic lift (forklift) with, minimum, seven-foot forks. Place forks
under the main frame just outboard of the fuel tank supports.

4.3 PREPARING THE ENGINE AND COMPRESSOR
4.3.1 Drainfue tank; close and sed all openings.
4.3.2 Drain coolant from engine cooling system; close and seal all openings.
4.3.3 Sed end of exhaust with weatherproof tape, to prevent entry of foreign matter.

4.3.4 Sed the compressor air intake by enclosing the air cleaner assembly in plastic sheeting and
securing with duct tape to prevent entry of foreign matter.

435 Sed the end of the engine intake with duct tape to prevent damage or foreign matter to enter.
4.4 PREPARING THE UNIT
44.1 Batteries.

a. Disconnect the battery cables and securely fasten inside the enclosure to prevent them from
coming in contact with battery terminals.

b. Ensure battery hold-down devices are installed and tightened.

4.4.2 Control Pand. Protect the control panel with cardboard or other suitable materia to prevent
damage from impact by loose debris.
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4.4.3 Warning Beacons. Remove roof -mounted beacon(s), if supplied, before shipment. Securely tape a
protective covering over the beacon mounting plate(s). Securely pack roof -mounted beacon(s) in a
box(es), labdl box(es), and ship with unit.

4.5 MARKING

4.5.1 Before shipment, ensure that a warning tag of some type is securely fastened to the ENGINE
START switch on the control panel. This tag should warn as to the following:

Do not start engine! Coolant has been drained. Fuel has
been drained.

WARNING

4.6 RECEIVING EQUIPMENT

4.6.1 Inventory. Inventory items received against shipper’s Bill of Lading. Note any missing items on
Bill of Lading.

4.6.2 Ingpection. Inspect equipment for damage. Damaged coverings require an in-depth inspection in
that area. Note any damaged items or protective coverings on Bill of Lading.

4.6.3 Natification. Immediately notify the shipper and any other responsible parties of missing items
and/or damage found to the unit or parts of the unit.

4.7 PREPARING UNIT FOR SERVICE

4.7.1 Warning Beacon(s). If warning beacons are supplied on unit, remove protective tape covering from
beacon mounting plate(s), remove beacon(s) from box(es), and install beacon(s).

4.7.2 Air Cleaners. Remove plastic sheeting and duct tape from air intake of the compressar and engine
air cleaners.

4.7.3 Batteries. Ensure battery hold-down devices are secure. Clean battery posts, then coat with
petroleum jelly and install battery cables. Charge batteries if needed.

4.7.4 Engine and Compressor. Perform the following:

a. Remove sealing tape from end of engine exhaust pipe.

b. Fill engine cooling system and radiator with coolant. Use coolant per Detroit Diesel Operation
and Maintenance Manual.

c. Fill fud tank with diesel fuel per Detroit Diesel Operation and Maintenance Manual.
4.7.5 Control Panel. Remove cardboard from control panel.

4.7.6 Markings. Remove WARNING tag from ENGINE START switch on the control panel. Perform
Daily maintenance tasks as listed on the Preventive Maintenance Schedule (Table 1.1) in Chapter 2
of this manual Perform Pre-Start Procedures and Operation Procedures in Section 2 of this chapter.

1-4-{ PAGE } CD313
ORIG 5747



Chapter 1
IUG. Section 5

Chapter 1, Section 5

Storage

51 PREPARING THE UNIT FOR STORAGE

5.1.1 When aunit isto be stored or removed from operation for a period of time, specia precaltions
should be taken to protect the interior and exterior of the air start unit from rust accumulation and
corrosion. The parts requiring attention and the recommended preparations are given below. The
compressor does not require specia preservation.

5.1.2 Rust and Corrosion Removal. It will be necessary to remove al rust or corrosion completely from
any exposed part before applying a rust-preventive compound. Therefore, it is recommended that
the unit be processed for storage as soon as possible after removal from operation.

5.1.3 Storage Conditions. The unit should be stored in a building which is dry and can be heated during
the cold, wet weather season. Moisture-absorbing chemicals are available commercially for use

when excessive dampness prevails in the storage area.

5.2 TEMPORARY STORAGE (30 DAYS OR LESS)
5.2.1 To protect the unit for 30 days or less, proceed as follows:
a. Drain the engine crankcase.
b. Fill the crankcase to the proper level with the recommended viscosity and grade of oil.

c. Fill the fuel tank with the recommended grade of fuel oil. Operate the enginefor 2 minutesin
the UNLOAD mode.

Note: Do not drain the fuel system or the crankcase after this run.

d. Check and servicethe air cleaners, if required, as outlined in Chapter 2.

e. If freezing weether is expected during the storage period, add an ethylene-glycol- based
antifreeze solution in accordance with the manufacturer’ s recommendations.

Note: If an antifreeze solution is not to be used during this storage period, the coolant system
should be flushed with a good rust inhibitor to prevent rusting of the outside diameter of
the cylinder liners.

f. Sed dl of the engine openings. The materia used for this purpose must be waterproof,
vaporproof and possess sufficient physical strength to resist puncture and damage from the

expansion of entrapped air.

5.2.2 Returning to Service. Prepared in this manner, the unit can be returned to service in a short time by
removing all sealing material and checking the engine coolant, fuel oil, lubricating oil, and

compressor oil.
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5.3 EXTENDED STORAGE (MORE THAN 90 DAYS)

531

To prepare the unit for extended storage (more than 90 days), perform the following procedures:

a

Drain the cooling system and flush with clean, soft water. Refill with clean, soft water and
add arust inhibitor to the cooling system.

Remove, check, and recondition the injectors, if necessary, to ensure they will be ready to
operate when the engine is restored to service.

Reinstall the injectors, time them, and adjust the exhaust valve clearance.

Circulate the coolant by operating the engine until normal operating temperature 160-185 °F
(71-85 °C) is reached.

Stop the engine.

Drain the engine crankcase, then reinstall and tighten the drain plug. Install new lubricating oil
filter elements and gaskets.

Fill the crankcase to the proper level with a 30-weight preservative lubricating oil MIL-L-
21260C, Grade 2.

Drain the fud tank. Refill with enough clean No. 1 diesdl fuel or pure kerosene to permit the
engine to operate for about ten minutes. If it isn’t convenient to drain the fuel tank, use a
separate portable supply of the recommended fuel.

Note: If the unit is stored where condensation of water in the fuel tank may be a problem, add
pure, waterless isopropyl alcohol (isopropanol) to the fuel at a ratio of 1 pint (0.5 L)-to-
125 gallons (473 L) of fuel or 0.010% by volume. Where biological contamination of fuel
may be a problem, add a biocide such as Biobor JF, or equivalent, to the fuel. When
using a biocide, follow the manufacturer’s concentration recommendations and observe
all cautions and warnings.

1-5-{ PAGE }
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Drain and disassemble the fuel filter and strainer. Discard the used elements and gaskets. Fill
the cavity between the element and the shell with No. 1 diesel fuel or pure kerosene, and
reinstall on the engine.

Operate the engine for five minutes to circulate the clean fuel oil throughout the fuel system.
Drain the engine cooling system.

Remove and clean the battery and battery cables with a baking soda-water solution and rinse
with fresh water. Do not alow the soda solution to enter the battery. Add distilled water to
the electrolyte, if necessary, and fully charge the battery. Store the battery in a cool (never
below 32 °F or 0 °C) dry place. Keep the battery fully charged and check the level and the
specific gravity of the electrolyte regularly.

Insert heavy paper strips between the pulleys and belts to prevent sticking.

Sedl al unit openings, including the exhaust outlet, with moisture-resistant tape. Use
cardboard, plywood, or metal covers where practical.
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0. Clean and dry the exterior painted surfaces of the unit and protect with a suitable liquid

automobile body wax, a synthetic resin varnish, or a rust-preventive compound.

Do not put silica gel or any other foreign matter in the
compressor air inlet.

CAUTION

5.3.2 OpenWeather Environment Storage. Open-weather environment storage is not recommended.
However, in some instances, opentweather environment storage may be unavoidable. If units must
be kept in an openrweather environment, follow the preparation and storage instructions listed
above. Protect the units with quality, weather-resistant tarpaulins (or other suitable covers)
arranged to provide air circulation.

Do not use plastic sheeting for open weather environment
storage. Plastic is fine for enclosed, dry storage. When used in an
open weather environment, enough moisture can condense on

CAUTION the inside of the plastic to rust ferrous metal surfaces and pit
aluminum surfaces. If a unit is stored in an open weather
environment for an extended period of time, severe corrosion
damage can result.

5.3.3 Periodic Inspection. The stored unit should be inspected periodically. If there are any indications of
rust or corrosion, corrective steps must be taken to prevent damage to the unit. Perform a complete
ingpection at the end of one year and apply additional treatment as required.

5.4 RESTORING A UNIT FROM EXTENDED STORAGE

54.1 Redoring the Unit to Service. To restore the unit to service after having been stored for along
period, perform the following procedure:

a. Remove the covers and tape from all of the openings of the engine, fuel tank, and electrica
equipment. Do not overlook the exhaust outlet.

b. Wash the exterior of the unit to remove the rust preventive.
c. Remove the rust preventive from the flywhed with brake cleaner.
d. Remove the paper strips from between the pulleys and belts.

e. Remove the drain plug and drain the preservative oil from the crankcase. Reingtall the drain plug.
Fill the crankcase to the proper level with the recommended grade of Iubrication oil.

f. Fill the fud tank with the Detroit Diesel recommended grade of fue listed in the Detroit Diesel
Operator’s Guide provided in Chapter 6.

g. Closedl of the drain cocks and fill the engine cooling system with clean soft water and rust
inhibitor. If the engine is to be exposed to freezing temperatures, fill the cooling system with an
ethylene glycol-based antifreeze solution.

h. Install and connect the battery.

i. Servicetheair cleaners as outlined in Chapter 2, Section 3.
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j-  Remove seals from the compressor air intake, compressor discharge and manifold.
54.2 Starting the Unit. After all of the preparations have been completed, start the engine. The small

amount of rust preventive compound, which remains in the fuel system, will cause a smoky exhaust
for afew minutes.

Note: Before subjecting the engine to a load or high speed, it is advisable to check the engine
tune-up.
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Chapter 2, Section 1

Preventive Maintenance Schedule

1.1 INTRODUCTION

1.1.1 The Preventive Maintenance Schedule (Table 2.1) defines preventive maintenance tasks and time
intervals between each task. This schedule appliesto all TR/TMD-300/400 Air Start Units. The
following information will help you utilize the preventive maintenance schedule.

1.2 HOW TO USE THE PREVENTIVE MAINTENANCE SCHEDULE
1.2.1 To use the preventive maintenance schedule, perform the following steps:

a Refer to Table 2.1. The scheduled maintenance tasks are listed in rows on the far |eft side
of the table. The frequency of each maintenance action is listed in the columns at the top of
the table. The hour frequency of preventive maintenance is based on the time (hours) of
actual operation of the equipment. Refer to the unit hour meter to obtain hours of operation.
The calendar schedule frequency of preventive maintenance is based on the equipment
being operated during a daily, weekly, monthly, or yearly period of time aslisted on the
Preventive Maintenance Schedule. The equipment owner should establish a preventive
maintenance schedule based on his equipment usage.

b. Immediately to the right of the maintenance tasks are references to direct the technician to
the required maintenance procedures. The references are defined as follows:

1.  MI 01001, MI 02001, etc.: Refer to Maintenance Instruction (MI)  “XXXXX” located in
Chapter 2, Section 3.

2.  Vendor Materid: Refer to the manufacturer’ s data located behind Tab A or B of
Chapter 6 or manuals shipped under separate cover.

C. From the reference column, follow the row to the right until you encounter an “X” in one of
the blocks. Each “X” indicates a need for preventive maintenance at specified time
intervals.

d. At the“X,” move up the column up until you reach the recommended frequency (i.e., the

time interval between) of the maintenance action. Both calendar-day and hourly time
intervals are included.

To prevent damage to the unit, do not exceed the recommended
time intervals between inspection, servicing, or lubrication.
Increase the frequency of inspection, servicing, and lubrication if
you operate the unit in harsh environmental conditions.

e. Perform the maintenance item at, or before expiration of, the indicated time interval.
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Table 2.1 Preventive Maintenance Schedule
PREVENTIVE REFERENCE | DAILY | WEEKLY | MONTHLY | EVERY 6 YEARLY
MAINTENANCE TASKS (50 HR) (200 HR) MONTHS (1000 HR)
(500 HR)
Fluid Levels, Check MI 99002A X
Unit, Visual Inspection MI 01002A X
Tire Pressure, Check for TMD Air Start M1 02004A X
Unit
Fuel/Water Separator, Drain Water M1 04004A X
Engine Oil and Filter, Change M1 06002A X
Vendor Material
Radiator Fan & Alternator Belts, Check | vendor Material X
Alternator Wiring Harness & Vendor Material X
Terminals, | nspect
Fuel Strainer and Fuel Filter, Change Vendor Material X
Elements
Fuel Tank, Drain Sediment & Moisture | Vendor Material X
Water Pump, Inspect Drain Hole Vendor Material X
Fuel Tank, Inspect Mounts, Lines and MI 01003A X
Fittingsfor TMD Air Start Unit
Cooling System Hoses, Inspect Vendor Material X
Engine and Compressor Air Filters, M1 08003A X
Change Elements or when Indicator is
Greater Than 8 Inches W.C.*
Exhaust Stack Rain Cap, Check Vendor Material X
Operation
Fuel/Water Separator, Change (Option) M1 04004 X
Emergency Shutdown, Test M1 05010A X
Radiator, Inspect and Clean Core and Vendor Material X
Fins (Exterior)*
Thermostats and Seals, Check Vendor Material X
Cooling System, Clean, Flush, and Vendor Material X
Replace Coolant.*
Crankcase Breathers and Tubes, Clean* | Vendor Material X
Compressor Oil and Filter, Change MI 11002A X
Parking Brakes, Check and Adjust for M1 03001A X
TMD Air Start Unit
Wheel Bearings, Clean, Inspect, and M| 02005A X
Repack for TMD Air Start Unit
Engine Crankcase, Check Pressure Vendor Material X
Engine, Perform Tune-up* Vendor Material X
Engine and Compressor Mounts, Vendor Material X
Inspect
* To be performed as required, as determined by engine performance.
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Troubleshooting

2.1 INTRODUCTION

2.1.1 This section provides information and troubleshooting tables for diagnosing and correcting problems with
the TR/TMD-300/400 air start units. The following paragraphs will assist you in quickly locating the
information needed to diagnose malfunctions.

2.2 HOW TO USE THE TROUBLESHOOTING TABLES

2.2.1 Attempting tests or repairs to correct a problem without first analyzing its cause can be very wasteful of
time and resources. Before attempting tests or repairs:

a.  Determine which category below most closdly relates to the problem your unit is experiencing:
1. Engine (Tables 2.2 through 2.6)
2. Compressor (Tables 2.7 through 2.12)
3. Electrica System (Tables 2.13 and 2.14)

4. Traler Chassis (Tables 2.15 and 2.16)

Note: Because of the close relationship between some components of the engine and electrical
system, some troubleshooting procedures may cover similar areas.

b.  Turn to the applicable procedure, and read the material carefully.

c. Ifthereisafault indication on the Electronic Control Module (ECM), refer to DDEC 111/1V
Troubleshooting Guide (under separate cover). Repair as directed.

d.  Carefully perform the troubleshooting steps and recommended corrective action.

2.2.2 Thetroubleshooting tables often reference other sections of this manual for corrective actions or
procedures. The references may be to another troubleshooting table, the DDEC 111/1V Troubleshooting
Guide (under separate cover), a Maintenance Instruction (MI XXXXX), or to the manufacturer’s manuals
in Chapter 6 or under separate cover of this manual.

2.2.3 If any corrective action reference requires contacting Sewart & Stevenson TUG, please follow these
steps:

0. Ensurethat all applicable steps of the troubleshooting chart(s) have been executed.

h.  If the problem is engine-related, write down all parts type codes from the deca affixed to the
engine rocker cover.

i Obtain the air start unit serial number from the unit’ s nameplate.

J- Contact Sewart & Sevenson TUG at:
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Stewart & Stevenson TUG, Inc.
815 Algood Rd.

Marietta, Georgia 30062
Phone: 770-422-7230

FAX: 770-422-8730

2.3 ENGINE TROUBLESHOOTING

2.3.1 Theinformation provided in the engine troubleshooting tables helps maintenance personnel diagnose and
correct engine problems. Four engine troubleshooting tables are provided:

a  Table2.1 Engine Will Not Crank

b. Table22 Engine Cranks, But Will Not Start

C. Table 2.3 Engine Starts, But Will Not Continue To Run
d.  Table2.4 Malfunction Shutdowns

e. Table2.,5 Abnorma Operation

232 Tables2.1, 2.2, and 2.3 deal with engine starting problems. Table 2.4 addresses malfunctions that trip
protective circuits to stop the engine. Table 2.5 deals with problems with engine performance.

2.3.3 Todiagnose and correct engine problems:
a.  Determine which table applies to the engine problem.

b.  Refer to the applicable table.

Note: The probable causes for engine problems are listed in descending order, from “most likely” to
“least likely” to occur.

c.  Read the datain the troubleshooting tables and perform the recommended corrective actions.

d.  Referto DDEC II/IV Troubleshooting Guide (under separate cover of this manual). Repair as
directed.

24 SPECIAL TOOLS & EQUIPMENT (ENGINE TROUBLESHOOTING)

24.1 Thefolowing tools and equipment will be needed to complete all tests and corrective actions prescribed
by the engine troubleshooting tables:

a.  Catch pans or containers for draining oil and coolant
b.  Oil filter strap wrench

c.  Standard mechanic’'s tool set

d.  Hoor jack or hoist rated at 25,000 Ib (11340 kg).

e. Jack standsrated for at least 25,000 |b (11340 kg)
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Table 2.2 Engine Will Not Crank

PROBLEM

1. ENGINE FAULT INDICATION

2. ENGINE RUN/STOP SWITCH (S2) NOT IN RUN

3. MODE SELECTOR SWITCH (S10) NOT IN
UNLOAD

4. BATTERIES (BT1A, BT1B, BT2A, BT2B)
DISCHARGED (dead)

5. BATTERY CABLE TERMINALS (J1, J2, J3, J4)
LOOSE, CORRODED, OR DISCONNECTED

6. DEFECTIVE FUSES (F1, F2, F3, F4)
7. LOOSE STARTER CONNECTIONS
8. DEFECTIVE STARTER (B1)

9. DEFECTIVE ALTERNATOR (G1) (batteries not
charging/discharging) OR VOLTMETER (M1)

10. DEFECTIVE ENGINE CRANK SWITCH (S1)
and/or ENGINE RUN/STOP SWITCH (S2)

11. WIRING OR CABLES DEFECTIVE

12. DEFECTIVE RELAY OR RELAYS (K1, K2, K5,
K8, K9, K11, K12, K14, K15)

13. DEFECTIVE STARTER SOLENOID (L1)

14. DEFECTIVE MODE SELECT SWITCH (S10)

15. INTERNAL ENGINE SEIZURE OR
COMPRESSOR SEIZURE

CD313
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SOLUTION

Refer to DDEC I11/IV Troubleshooting Guide (under separate
cover). Repair as directed.

Move RUN/STOP switch (S2) to RUN.

Place the MODE SELECTOR switch (S10) in UNLOAD.

Charge, or replace batteries (BT1A, BT1B, BT2A, BT2B) as
needed.

Clean, tighten, or replace battery cable terminals (J1, J2, J3,
J4) as needed.

Replace fuses (F1, F2, F3, F4) as needed.
Tighten connections.
Repair or replace starter (B1).

Refer to Electrical Troubleshooting Procedure, paragraph 2.9,
positively isolate faulty switch. Repair or replace as needed.

Refer to the Electrical Troubleshooting Procedure, paragraph
2.9, to positively isolate the faulty switch. Repair or replace as
needed.

Refer to Electrical Troubleshooting Procedure, paragraph 2.9,
to positively isolate faulty wiring or cables. Repair or replace
as needed.

Refer to Electrical Troubleshooting Procedure, paragraph 2.9,
to positively isolate faulty relay(s). Repair or replace as
necessary.

Refer to Electrical Troubleshooting Procedure, paragraph 2.9,
to positively isolate faulty solenoid. Repair or replace as
necessary.

Refer to Electrical Troubleshooting Procedure, paragraph 2.9,
to positively isolate faulty switch (S10). Repair or replace as
necessary.

Set RUN/STOP switch (S2) to STOP and attempt to rotate
engine manually. To do this, apply a socket and large breaker
bar to crankshaft's snout bolt and pull, or remove starter motor
and carefully pry on ring gear teeth with apry bar. Failure to
achieve acomplete revolution indicatesinternal engine or
compressor damage. Contact Stewart & Stevenson TUG for
repairs.
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Table 2.3 Engine Cranks, But Will Not Start
PROBLEM

1. ENGINE FAULT INDICATION

2. DEFECTIVE FUSES (F1, F2, F3, F4)

3. EMERGENCY STOP SWITCH (S9) IN WRONG
POSITION

4. DEFECTIVE EMERGENCY STOP RELAY (K9)

5. ENGINE OVERSPEED INDICATED
a. Defective ECM.

6. NOAIR

a. Clogged engine air intake filter.
7. SLOW CRANKING

a Low battery (BT1A, BT1B, BT2A, BT2B)
output.

b. Loose starter connections or faulty starter.
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SOLUTION

Refer to DDEC I11/1V Troubleshooting Guide (under
separate cover). Repair as directed.

Replace defective fuses and attempt a start. If fuse burns
out, determine why and replace fuse prior to attempting
another engine start.

Check position of the Emergency Stop Switch (S9). Reset
as necessary.

Refer to Electrical Troubleshooting Procedure, paragraph
2.9, to positively isolate the faulty relay. Repair or replace
as necessary.

Refer to DDEC I11/1V Troubleshooting Guide (under
separate cover). Repair as directed.

Service or replacefilter.

Service and charge the batteries. Replace batteries if
damaged. Clean and tighten loose, dirty, or corroded battery
terminals. Repair or replace damaged battery cables. Cold
temperatures will reduce battery output; if unit is equipped
with a battery heater, warm the batteries.

Clean and tighten any loose starter connections. If engine
still cranks slowly, remove and repair or replace starter.
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Table 2.3 Engine Cranks, But Will Not Start (Cont)

PROBLEM
8. INSUFFICIENT FUEL

a. Engine fuel system hasrun dry.

b. Clogged primary or secondary fuel filter.

c. Kinked or obstructed fuel lines.

d. Air leaks on suction side of the pump.

e. Faulty fuel pump.

9. COLD ENGINE

a. Lube ail viscosity too heavy for particular cold
weather, causing slow cranking.

b. Ether injection starting aid failure (temperatures
below 40 °F (4°C).
(OPTIONAL)

10. LOW COMPRESSION

a. Improper exhaust valve clearance.

b. Internal engine damage.

CD313
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SOLUTION

Fill empty fuel tank and bleed any air from fuel lines. Refer
to the Detroit Diesel Series DDC/MTU 2000 Service
Manual (under separate cover), for fuel system bleeding
procedures.

(Some units are equipped with an optional fuel/water
separator in place of primary fuel filter.) Replace clogged
filter. Check fuel tank for contamination. Drain and flush
any debris or contaminants. If unit is equipped with an
optional fuel/water separator, drain any water and sediment.

Replace obstructed or kinked fuel lines. Prime fuel system
per the Detroit Diesel SeriesDDC/MTU 2000 Service
Manual (under separate cover).

Locate leaks and eliminate them. Prime fuel system as per
the Detroit Diesel Series DDC/MTU 2000 Service Manual
(under separate cover).

Check fuel pump as per the Detroit Diesel Series DDC/
MTU 2000 Service Manual (under separate cover). Repair
or replace the faulty fuel pump.

Change oil to viscosity recommended for your current
temperatures. See M1 06002A. If temperatures are below
5°F (-15 °C), heat engine. Coolant, oil, and battery heaters
are available as options.

Check for an empty ether cylinder. Check ether delivery
line for kinks, crimps, or breaks. Check connecting fittings
for leaks. Check solenoid valve control circuit (including
thermostatic switch) for faults. (Thermostatic switch closes
a 40 °F (4 °C) or lower.)

Adjust exhaust valve clearance per the Detroit Diesel Series
DDC/MTU 2000 Service Manual (under separate cover).

Check for burned or sticking exhaust valves, worn or
broken compression rings, leaking cylinder head gasket, or
malfunctioning blower. Check engine components per
inspection and diagnosis procedures provided in the Detroit
Diesel SeriesDDC/MTU 2000 Service Manual (under
separate cover). Contact Stewart & Stevenson TUG for
engine repairs.
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Table 2.4
PROBLEM

1. ENGINE FAULT INDICATION.

2. UNIT SAFETY CIRCUIT FAULT.

Table 2.5 Malfunction Shutdowns

PROBLEM

1. LOW OIL PRESSURE
a. Low oil crankcase level.

b. Improper lube oil viscosity.

c. Defective engine lube oil pressure
sensor (SE3), ECM, or fault in wiring.

d. Internal engine lube oil system damage

or malfunction.
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Engine Starts, But Will Not Continue To Run

SOLUTION

Refer to DDEC I11/1V Troubleshooting Guide (under separate cover).
Repair as directed.

Seeif any safety circuit faults have been detected. Repair any faults
prior to making additional start attempts. Refer to Table 2.4
Malfunction Shutdowns.

SOLUTION

Replenish oil level per Ml 06002A.

Change oil. Use oil recommended by engine lube oil specifications
tablein M1 06002A.

Check for wiring faults and repair as needed. Test ECM and pressure
sensor (SE3) and replace as necessary.

Refer to the Detroit Diesel Series DDC/MTU 2000 Service Manual
(under separate cover), for troubleshooting procedures. Contact
Sewart & Stevenson TUG for engine repairs.
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Table 2.5
PROBLEM
2. HIGH COOLANT TEMPERATURE

a. Fan belts slipping.

b. Debris or dirt blocking radiator airflow.

c. Low coolant level.
d. Thermostat(s) inoperative.
e. Leaking or collapsed coolant hoses.

f. Scale depositsin cooling system are
impeding heat transfer.

g. Water pump worn or damaged.

h. Exhaust gases are leaking into water
jacket viacylinder head gasket or via
cracksin cylinder heads.

i. Defective temperature sensor (SE4) or
wiring, or afault in the ECM.

3. LOW FUEL TANK LEVEL (Optional)
a. Fuel tank empty or low.

b. Fuel level switch (S8) or wiring faulty.

c. Defective fuel low level sensor (SEL)
or wiring, or afault in the ECM.

d. Defective Low Fuel Relay K8.

CD313
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Malfunction Shutdowns (Cont)

SOLUTION

Adjust fan belt tension per the Detroit Diesel Series DDC/MTU 2000
Service Manual (under separate cover).

Check for and remove any large foreign objects on radiator's
exterior. Flush dirt and dust from radiator’ s core and its fins with
low-pressure water. Use mild detergent and a soft bristle brush to
remove any oily deposits.

Replenish coolant per M1 99002A.
Test and replace thermostat(s).
Replace faulty hoses.

Use agood cooling system cleaner to remove scale and deposits
from cooling system. Neutralize and thoroughly flush system to
eliminate both deposits and corrosive cleaner. Use distilled or
mineralized water in afresh coolant solution to minimize scale
deposits. Refer to the Detroit Diesel Series DDC/MTU 2000 Service
Manual (under separate cover), for detailed cleaning and flushing
instructions.

Inspect and repair or replace damaged pump as per the Detroit
Diesel SeriesDDC/MTU 2000 Service Manual (under separate
cover).

Remove radiator cap, start engine, and watch for gas bubblesin
coolant. If exhaust gas leakage is detected, remove and inspect
cylinder head for cracks. Replace cylinder head gaskets as detailed
in the Detroit Diesel Series DDC/MTU 2000 Service Manual (under
separate cover).

Check for wiring faults and repair as needed. Test ECM and
temperature sensor (SE4) and replace as necessary.

Fill fuel tank.

Check wiring and repair as needed. Test switch. Replace if faulty.
Check for wiring faults and repair as needed. Test ECM and fuel low
level sensor (SE1) and repair as necessary.

Refer to Electrical Troubleshooting Procedure, Paragraph 2.9, to
positively isolate the faulty relay. Repair or replace as necessary.
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Table 2.5 Malfunction Shutdowns (Cont)
PROBLEM SOLUTION

4. LOW COOLANT LEVEL

a. Coolant level low. Check for a coolant level leak. Repair as necessary. Refill engine
with coolant.
b. Defective coolant level sensor (LT1), Check for wiring faults. If no faults are discovered, check sensor
wiring harness, or ECM. (LT1) and ECM functions. Replace as necessary.

5. HIGH OIL TEMPERATURE
a. Mechanical defect in engine. Troubleshoot engine.

b. Plugged lube oil cooler. Remove and clean oil cooler core. See the Detroit Diesel Series
DDC/MTU 2000 Service Manual (under separate cover).
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Table 2.6 Abnormal Operations

PROBLEM

1. ENGINE FAULT INDICATION

2. LACK OF POWER

a. High ambient air temperature.

b. High altitude operation.

2. LACK OF POWER (Cont.)

c. Insufficient fuel.

d. Insufficient air.

e. Faulty tune-up.

f. Improper gear train timing.

g. Defective ECM.

CD313
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SOLUTION

Refer to DDEC 111/1V Troubleshooting Guide (under separate cover).
Repair as directed.

At air inlet temperatures above 90 °F (32 °C), for every 20 °F (11 °C)
of inlet air temperature increase, a 2% brake horsepower |0ss occurs.
M easure ambient temperature and determine if high inlet temperature
isthe cause for power loss.

Increasing altitude decreases air density. This causes an engineto lose
horsepower. The percentage of power lost is approximately 1% per
1000 feet, beginning at 3000 feet above sealevel.

Perform fuel flow test described in the Detroit Diesel Series
DDC/MTU 2000 Service Manual (under separate cover). If fuel flow is
inadequate, refer to the NO FUEL OR INSUFFICIENT FUEL tablein
the same manual .

Inspect air filter for evidence that filter is plugged. Inspect
turbocharger compressor blades for damage and freedom of
movement. Clean portsif they are over 50% plugged. Check exhaust
back pressure per the Detroit Diesel Series DDC/MTU 2000 Service
Manual (under separate cover). Clean, repair, or replace faulty parts.

Check tune-up per the Detroit Diesel Series DDC/MTU 2000 Service
Manual (under separate cover).

Check engine gear train timing per the Detroit Diesel Series
DDC/MTU 2000 Service Manual (under separate cover). Adjust timing
as needed.

Refer to DDEC I11/IV Troubleshooting Guide (under separate cover).
Repair as directed.
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Table 2.6
PROBLEM

3. UNEVEN RUNNING OR FREQUENT
STALLING

a. Low coolant temperature—cool ant
does not reach 165 °F (74 °C).

b. Insufficient fuel.

c. Faulty injectors.

d. Low compression pressures.

e. Defective ECM.

4. DETONATION

a. Low coolant temperature.

b. Air box drain tubes plugged or check
valves stuck closed. Accumulations of
foreign objects are being ingested through
cylinder intake ports.

c. Faulty injectors.

d. Oil picked up by the airstream.

e. Defective ECM.

Abnormal Operations (Cont.)

SOLUTION

Check thermostats for proper operation per the Detroit Diesel Series
DDC/MTU 2000 Service Manual (under separate cover). Inspect for
leakage past thermostat seals. Replace as needed.

Perform fuel flow test described in the Detroit Diesel Series
DDC/MTU 2000 Service Manual (under separate cover). Refer to the
troubleshooting chart, NO FUEL OR INSUFFICIENT FUEL, for
fault analysis.

Refer to the Detroit Diesel Series DDC/MTU 2000 Service Manual
(under separate cover) and perform procedure to test for misfiring
cylinder. Check injector timing. Erratic operation can be caused by
injectors with leaking spray tips. Replace any faulty injectors.

Refer to the Detroit Diesel Series DDC/MTU 2000 Service Manual
(under separate cover) and perform compression check procedure.

Refer to DDEC I11/1V Troubleshooting Guide (under separate cover).
Repair as directed.

Seeitem 3.a. of thistable.

Clean air boxand drain tubes. Inspect and drain check valves as per
the Detroit Diesel Series DDC/MTU 2000 Service Manual (under
separate cover).

Seeitem 3.c. of thistable.

Inspect turbocharger compressor discharge for evidence of an oil
leak. Repair, rebuild, or replace the leaking turbocharger.

Refer to DDEC I11/1V Troubleshooting Guide (under separate cover).
Repair as directed.

2.5 COMPRESSOR AND AIR PRESSURE REGULATION SYSTEM TROUBLESHOOTING

25.1 Theinformation provided in the troubleshooting tables hel ps maintenance personnel diagnose and

correct problems with the compressor and air pressure regulation system. Six troubleshooting tables are

provided.

a Table 2.7 Compressor High Discharge Air Temperature

b. Table 2.8 Compressor Low Discharge Air Pressure
C. Table 2.10 Compressor Malfunction Indicated

d. Table 2.11 Compressor Oil Leaks

2-2-{ PAGE }
ORIG

CD313
5747



Chapter 2
IUG. Section 2
e. Table 2.12 Compressor Manifold Pressure Safety Valve Opens
2.5.2 How to diagnose and correct problems:

a Determine the table that applies to the problem.

b. Refer to the applicable table.

Note: The probable causes for compressor problems are listed in descending order, from “most
likely” to “least likely” to occur.

C. Read the data in the troubleshooting tables, and perform the recommended corrective actions.
d. Refer to DDEC I11/1V Troubleshooting Guide (under separate cover). Repair as directed.
2.6 SPECIAL TOOLS & EQUIPMENT (COMPRESSOR TROUBLESHOOTING)

2.6.1 Thefollowing tools and equipment will be needed to complete al tests and corrective actions prescribed
by the troubleshooting tables:

a Catch pans or containers for draining oil
b. Oil filter strap wrench

C. Standard mechanic’ s tool kit

Table 2.7 Compressor High Discharge Air Temperature

PROBLEM SOLUTION

1. UNIT FAULT INDICATION. Refer to DDEC I11/1V Troubleshooting Guide (under separate
cover). Repair as directed.

2. INACCURATE DISCHARGE AIR Check discharge air temperature with a calibrated gauge.
TEMPERATURE

3. RESTRICTED COMPRESSOR AIRINLET Check filter restriction indicatorsfor evidence of clogged filter
PASSAGE elements. Ensure no foreign objects or materials are blocking
compressor inlets.

4. EXCESS COMPRESSOR ROTOR Cal Stewart & Stevenson TUG for repairs.
DISCHARGE END CLEARANCE

5. COMPRESSOR ROTORS OUT OF TIME Call Stewart & Stevenson TUG for repairs.
AND CONTACTING

6. COMPRESSOR OIL LEVEL TOO LOW Service compressor oil per M1 99002A.
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Table 2.8 Compressor Low Discharge Air Pressure in Jet Start or Air Packs Mode

PROBLEM

1.

UNIT FAULT INDICATION.

LEAK IN PIPING OR LOQOSE, LEAKING AIR
HOSE

INACCURATE DELIVERY AIR PRESSURE
GAUGE READING

RESTRICTED COMPRESSOR INLETS

RESTRICTION OR LEAK IN AIR CONTROL
CIRCUIT LINES FROM DISCHARGE
MANIFOLD TO UNLOADER VALVE

IMPROPERLY ADJUSTED ENGINE SPEED

SOLENOID NOT ENERGIZED OR STUCK IN
VENT POSITION

SOLUTION

Refer to DDEC 111/1V Troubleshooting Guide (under
separate cover). Repair as directed.

Repair or replace piping, hoses, and fittings as needed.

Check gauge reading with a calibrated gauge.

Check compressor air filter for evidence of clogged filters.
Replace clogged filters per M1 08003A. Inspect compressor
inlets for obstructions. *

Inspect lines for leaks, cracks, kinks, dents, or crimps.
Eliminate leaks at fittings. Repair or replace damaged line.

Call Stewart & Stevenson TUG Service Department.

Check €lectrical connections between mode selection switch
(S10) and solenoid valve.

* Maximum inlet restriction allowed is 55 millibar (22" H20).

Table 2.9 Compressor High Discharge Air Pressure in Jet Start or Air Packs Mode
PROBLEM

1

UNIT FAULT INDICATION

2. RESTRICTION OR LEAKSIN SENSING LINE
FROM DISCHARGE AIR MANIFOLD

3. LEAKING OR MALFUNCTIONING
SOLENOID VALVES

4, IMPROPERLY ADJUSTED ENGINE SPEED
CONTROL

5. UNSTABLE AIR PRESSURE IN JET START
OR AIR PACKSMODE
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SOLUTION

Refer to DDEC 111/1V Troubleshooting Guide (under
separate cover). Repair as directed.

Find and eliminate leaks. Replace kinked, cracked, or dented
sensing line.
Replace faulty valve. See Chapter 3, Section 2.

Call Stewart & Stevenson TUG Service Department.

Call Stewart & Stevenson TUG Service Department.
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Table 2.10 Compressor Malfunction Indicated

PROBLEM

1. UNIT FAULT INDICATION

2. COMPRESSOR LOW OIL PRESSURE

a Low lube oil level.
b. Compressor oil filter clogged.
c. Internal compressor damage.

d. Qil pressure switch (S5and SE5) faulty.

3. COMPRESSOR HIGH DISCHARGE AIR
TEM PERATURE

a. Discharge air temperature high.

b. Compressor discharge air temperature
switch ($4) faulty.

4. COMPRESSOR HIGH OIL TEMPERATURE

a. Compressor oil cooler fins dirty or
obstructed.

b. Internal compressor damage.

c. Faulty oil temperature switch (S3, S6).

d. Compressor oil hose, oil cooler internally
clogged or faulty thermostatic bypass valve.

e. Oil filter clogged.

Table 2.11  Compressor Oil Leaks

PROBLEM

1. OIL LEVEL ISTOO HIGH

2. LOOSE OIL HOSE FITTINGS
3. OIL FILTER ISLOOSE

4. INTERNAL COMPRESSOR SEALS ARE
DAMAGED

CD313
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SOLUTION

Refer to DDEC 111/1V Troubleshooting Guide (under
separate cover). Repair as directed.

Replenish compressor oil per M1 99002A (Table 2).
Change compressor oil and filter per M1 11002A.

Cdl Stewart & Stevenson TUG Services for repairs.

Replace oil pressure switch (S5 and SE5).

Refer to Table 2.6.

Replace compressor discharge air temperature switch ($4).

Remove airflow obstructions from cooler fins. Clean cooler
exterior with low-pressure water. Use a mild detergent and a soft
bristle brush if needed to remove oily deposits.

Call Stewart & Stevenson TUG Services for repairs.

Replace defective switch (S3, S6).

Replace.

Replace.

SOLUTION

Drain oil until it is approximately halfway up sightglass. (See Ml
11002A.)

Tighten fittings.
Tighten filter.
Call Stewart & Stevenson TUG Services for repairs.
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2.12 Compressor Discharge Manifold Safety Valve Opens
PROBLEM SOLUTION

SAFETY VALVE ISFAULTY Ensure the safety valve opens at 52 psig (359 kPag). Replace
the valveif it opens above or below 52 psig (359 kPag).

HIGH DISCHARGE PRESSURE Refer to Table 2.8.
ELECTRICAL SYSTEM TROUBLESHOOTING

2.7.1 Troubleshooting Tables. Tables 2.13 and 2.14 dedl with the possible types of electrical system
malfunctions. In both tables, the probable causes are listed along with their suggested remedies from
most likely to least likely. For help in locating electrical components, refer to Stewart & Stevenson TUG
Air Start Control Circuits with DDEC 1V Engine Schematic and see tables in Chapter 4, Section 4, Group
8.

SPECIAL TOOLS & EQUIPMENT (ELECTRICAL TROUBLESHOOTING)

2.8.1 A high-impedance volt-ohm-meter (20,000 ohms/volt or higher) can perform the voltage and resistance
checks used to isolate electrical system faults. Jumper wires, dligator clips, and similar test probe
attachments make it easier to perform circuit tests.

ELECTRICAL TROUBLESHOOTING PROCEDURE
29.1 Visua Indications. The air start unit is equipped with malfunction sensing and indicating circuits. Before

beginning electrical tests, check malfunction indicator lamps for clues as to which circuit is faulty. This
may reduce the time necessary to isolate faullts.

2.9.2 Fault Isolation Technigues. Use the following universal fault isolation techniques with the unit's el ectrical
schematic to minimize the time needed to locate electrical system faults:

a Half-Split Method. The quickest way to locate an unknown fault in a circuit is the half-split method. To
employ the hdf-split method, you must know the fault exists in a particular circuit or current path. This
method is most often used for voltage checks but may aso be used for continuity checks and may be
applied to isolate short circuits. The steps for DC voltage checks are as follows:

1 Set multimeter to DC volts. If using an anaog (dial and needle)-type meter, choose the
voltage range that will register the desired voltage near the middle of the scale. (For instance, to
test for 12 VDC, select the 24 or 25 VDC scale. To test for 24 VDC, sdlect the 50-VDC scale.)

2. Connect the negative (-) test lead to the ground of the circuit being tested. (Refer to the unit's
schematic to identify connection.)

3. Apply operating voltage to the circuit.

4. Pick a point near middle of the circuit and test for the desired voltage.

5. If the desired voltage is observed, the fault lies between the selected point and the circuit's
ground. If no voltage is observed, the fault lies between the tested point and the DC voltage
source.

6. Test apoint in the middle of the circuit's faulty section.
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7. Repesat steps (5) and (6) until a point is found beyond which no voltage is present. Thisis the

site of the circuit's fault.

b. Backtrack Method. Use the backtrack method when it isimpractical to use the haf-split method. To

perform the backtrack method:

1 Perform steps (1) through (3) of the half-split method.

2. Test for voltage at the positive terminal of the mafunctioning device. If the desired voltage is

present, the device is faulty.

3. If no voltage is present, test the circuit at the next connection toward the voltage source. Repeat
the test at each succeeding connection until voltage is observed. The fault will lie at the point
where that occurs or between that point and the last point tested.

Table 2.13  Starting System Malfunctions

PROBLEM

1. ENGINE FAULT INDICATION

2. ENGINE WILL NOT CRANK

a. MODE SELECTOR switch (S10) isnot in
UNLOAD or it is defective.

b. Batteries (BT1A, BT1B, BT2A, BT2B) are
discharged.

c. Battery cables (J1, J2, J3, J4) are loose or
corroded.

d. Starter connectionsloose or dirty.

e. Defective fuses (F1, F2, F3, F4).

f. Defective Starter Solenoid (L1).

0. Defective relay(s) (K1, K2, K5, K8, K9, K11,
K12, K14, K15).

h. Broken or loose wire in cranking faulty.

i. ENGINE CRANK switch S14 faulty.

j. RUN/STOP Switch (S1) faulty.

k. Engine running indication and crank disconnect
relay (K1) defective.

|. Starter (B1) faulty.

m. Voltmeter (M1) faulty.
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SOLUTION

Refer to DDEC 111/1V Troubleshooting Guide (under
separate cover). Repair as directed.

Place switch S10 in UNLOAD or replace it if it's defective.
Charge or replace battery.
Tighten or clean batteries and cable terminals.

Clean connections with solvent and tighten as needed.
Check fuses and replace as necessary; wait one minute to
seeif fuses burn out again. If fuses burn out, a short circuit
exists that must be found and repaired. If fuses are okay,
attempt another start.

Replace Starter solenoid (L1).

Refer to Electrical Troubleshooting Procedure, paragraph
2.9, to positively isolate faulty relay(s). Repair or replace as
necessary.

Tighten connections and/or repair broken wire.

Replace Crank switch (S1).

Replace switch S11.
Replace relay (K1).

Replace starter (B1).

Replace Voltmeter (M1).
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Table 2.13  Starting System Malfunctions (Cont)
PROBLEM SOLUTION
3. ENGINE CRANKS, WON'T START
a. Batteries are weak (cranking speed istoo slow). Charge or replace battery.
b. Cool-down relay (TD1) isfaulty. Replace relay TDA4.
c. Defective fuses (F1, F2, F3, F4). Replace fuses and attempt another start. If fuse burns out
again, halt all start attempts and determine cause.
d. Broken or loose wirein run circuit. Tighten connections and/or repair broken wire.
e. Engine Run Relay (K2) defective. Replace relay (K2).
f. RUN/STOP switch (S1) faulty. Replace switch (S1).
g. TROUBLE RESET switch (S15) faulty. Replace switch (S15).
h. Problems with engine fuel. Repair as required.
i. Defective Emergency Stop Relay (K9). Replace relay (K9).
j. Defective Emergency Stop Switch (S9). Replace switch (S9).
k. Defective ECM or wiring harness. Check wiring harness and repair or replace as necessary.

Refer to DDEC I11/1V Troubleshooting Guide (under
separate cover) for checkout of ECM. Repair as directed.

| Attempt start input missing. Check for 24 volts at plug P-2, pin #P2-V on solid state
module. 24 voltsis applied when engineis cranked only.

4. ENGINE STARTS, THEN DIES

a. Fuel pressure switch (SE3) isfaulty. Replace fuel pressure switch (SE3).

b. Engine run relays (K1, K2) faulty. Replace relays (K1, K2).

c. Broken or loose wirein run circuit. Tighten connections or repair broken wire.

d. Problems with engine fuel or governor system. Repair or replace.

e. Engine/Compressor Safety Circuit Active. Check Engine/Compressor Safety circuits. If any circuit is

triggered, investigate and repair cause before attempting
another engine start.

f. Defective wiring harness.
Check the wiring harness and repair or replace as necessary.
Refer to DDEC I11/1V Troubleshooting Guide (under
separate cover) for checkout of the ECM. Repair as
directed.
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Table 2.14  Battery Charging System Malfunctions

PROBLEM SOLUTION

1. ENGINE FAULT INDICATION Refer to DDEC 111/1V Troubleshooting Guide (under
separate cover). Repair as directed.

2. ALTERNATOR BELT SLIPPING Adjust alternator belt tension as per the Detroit Diesel Series
DDC/MTU 2000 Service Manual (under separate cover).

3. ALTERNATOR (G1) NOT CHARGING (INTERNAL Repair or replace alternator (G1).
WEAR OR DAMAGE)

4. BATTERY CABLES (31, J2, J3, 4) LOOSE OR Tighten or clean batteries and cable terminals.
CORRODED

5. LEAKAGE BETWEEN BATTERY TERMINALS DUE Clean battery case.
TO DIRT ON BATTERY CASE

6. BATTERY PLATES AND/OR CASE DAMAGED Replace batteries (BT1A, BT1B, BT2A, BT2B).

7. ALTERNATOR (G1) VOLTAGE IS TOO HIGH. Repair or replace aternator (G1).
BATTERY ELECTROLYTE IS BOILING

2.10 TRAILER CHASSIS TROUBLESHOOTING

2.10.1 Appli