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DETROIT DIESEL 92

131

ENGINE OPERATING INSTRUCTIONS

PREPARATION FOR STARTING
ENGINE FIRST TIME

Before starting an engine for the first time, carefully
read and follow the instructions in Sections 13 and 14 of this
manual. Attempting to run the engine before studying these
instructions may result in serious damage to the engine,

MOTICE: When preparing to start a new or
averhauled engine or an engine which has heen
in storage, perform all of the operations listed
below. Before a routine start (at each shift), see
Daily Operations in the Lubrication and
Preventive Maintenance Chart, Section 15.1.

Coaoling System

Install all of the drain cocks or plugs in the cooling
system (drain cocks are removed for shipping).

Open the cooling system vents, if the engine is so
equipped. Remove the fller cap and fill the cooling system
with a coolant specified under Coolani Specifications in
Section 13.3. Keep the liquid level about two inches below
the filler neck 1o allow for Muid expansion.

Close the vents, if used, after filling the cooling system.

On marine installations, prime the raw waler cooling
system and open any sea cocks in the raw water pump intake
line. Prime the raw water pump by removing the pipe plug or
elecirode provided in the pump outlet elbow and pour water
in the pump.

NOTICE: Failure to prime the raw water
pump may result in damage to the pump
impeller.

Lubrication System

The lubricating odl film on the rotating parts and
bearings of a new or overhauled engine, or one which has
been in storage, may be insufficient for proper lubrication
when the engine 15 started for the first time. Insufficient
jubrication at stari—up can cagse serious damage to the
engine components,

To ensure an immediate flow of oil to all bearing
surfaces at imitial engine start-up, DDC recommends that
the engine lubrication system be charged with a
commercially available pressure pre=lubricator. Use the
following procedure:

1. Remove the pipe plug from the engine main oil gallery
and attach the pre-lubricator hose

2. Remove the valve rocker cover(s) and, using a positive
displacement pump sel at 25-35 psi (172241 kPa),
pump in the recommended grade of engine lubricating
oil until it is observed flowing from the rocker arms.

3. Iftheengine 15 turbocharged, disconnect the oil supply
lines at the turbo bearing (center) housings and fill the
bearing howsing cavities with approximately one pint
of the recommended Era:;ie of ¢clean engine oil. Turm
the rotating assemblies by hand to coat all internal
surfaces with oil and reinstall the turbo oil supply lines
{refer 1o Section 3.5).

4, After 20 minutes, check the crankcase ol level. Add
enough oil ta bring the level to the “full™ mark on the
dipstick. Do not overfill.

5. Disconnect the pre-lubricator hose, plug the main oil
gallery hole and replace all components previousiy
removed.

6. Before initial enging start—up, DDC also recommends
cranking the engine with the governor in the no—fuel
position until oil pressure registers on the gage.

For engine lubricating oil recommendations, see
Lubrication Specifications in Section 133 or contact a
Detroit Diesel Corporation distributor,

If a pressure prelubricator is not available, fill the
crankcase to the proper level with heavy—dury lubricating oil
as specified  under Luwbrication  Specifications  in
Section 13.3. Then, prelubricate the upper engine parts by
remaoving the valve rocker covers and pouring lubricating cil,
of the same grade and viscosity as used in the crankecase, over
the rocker arms.

Turbocharger

1. Clean the aren and disconnect the oil inlet line at the
bearing howsing,

I

Fill the bearing housing cavity with clean engine gil
Turn the rotating assembly by hand 1o coal all of the
internal surfaces with oil,

3. Add additional engine oil 1o completely fill the beanng
housing cavily and reinstall the oil line. Clean off any
spilled oil.

CAUTION: Do not hold the comprassor
wheel, for any reason, while the engine
is running. This could result in personal
injury.
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DETROIT DIESEL 82

4, Start and run the engine at idle until of] pressure and
supply has reached all of the turbocharger moving
pants. A good indicator that all the moving parts are
getting lubrication is when the oil pressure page
registers pressure (10 psi — 69 kPa at idle speed).

The fres floating bearings in the turbocharger center
housing require positive lubrication. This is provided by the
above procedure before the fuwrbocharger reaches iis
maximum operating speed which is produced by high engine
speeds.

NOTICE: Siarting any turbocharged engine
and accelerating to any speed above 1dle before
engine oil supply and pressure has reached the
free floating bearings can cause severe damage to
the shaft and beanings of the turbocharger.

Air Cleaner

If the engine is equipped with oil bath air cleaners, fill
the air cleaner oil cups to the proper level with clean engine
oil. D mor overfill.

Transmission

Check “the oil level and, if necessary, fill the
transmission case, marine gear or torque comverter supply
tank to the proper level with the lubricant specified under
Lubrication and Preventive Maintenance in Section 15.1

Fuel System

Fill the fuel tank with the fuel specified under Fuel
Specilications in Section 133,

If the unit is equipped with a fuel valve, it must be
opened.

Toensure prompt starting, [l the fuel system between
the pump and the fuel return manifold with fuel. 1f the cngine
has been out of service for a considerable length of time,
prime the fuel system between the fuel pump and the fuel
return manifold. The fuel system may be primed by
removing the plug in the top of the fuel Alter cover and stowly
filling the filter with fucl

In addition to the above, on an engine equipped with a
hydrostarter; use a priming pump 10 make sure the fuel lines
and the injectors are full of fuel before attempting to start the
cngine.

MNOTICE: The fuel system is filled with fuel
before leaving the factory. IF the fuel is stillin the
svstem when preparing to start the engine,
priming should be unnecessary.

Lubrication Fittings

Fill-all grease cups and lubricate at all fittings {except
For Fam hub pulley fitting — refer 1o Section 15.1) with an all
purpose grease. Apply lubricating oil to the throtile linkage
and other moving parts and fill the hinged cap oilers with a
hand oiler.

Drive Belts

Adjust all drive belts as recommended under
Lehrication and Preventive Maintenance in Section 15,1,

Storage Battery

Check the battery. The top should be clean and dry, the
terminals tight and protected with a coat of petroleum jelly
and the electrolyte must be at the proper level.

NOTICE: When necessary, check the battery
with a hydrometer; the reading should be 1.265
or higher. However, hydrometer readings
should always be corrected for the temperature
of the electrolyte.

Generator Set

Where applicable, fill the gencrator end tearing
housing with the same lubricating oil as used in the engine.

A penerator set should be connected and grounded in
accordance with the applicable local electrical codes.

NOTICE: The base of a gensrator set must he
grounded.

Clutch
Disengage the clutch, if the unit is so equipped.

STARTING

Before starting the engine for the first time, perform
the operations listed under Prepararion For Starting Engiue
First Time.

Before a routine start, see Dailv Operations in the
Lubricarion  and  Preventive  Maintenance  Chart,
Section 15.1.

It o manual or an awtomatic shutdown system is
incorporated in the unit, the control must be set in the open
position before starting the engine. The blower will be
seriously damaged if operated with the air shutodfl valve in
the closed position.

NOTICE: On engines with dual air shutdown
housings, both air shutoff valves must be in the
open pasition before starling the engine.
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Operating Instructions 13.1

Starting at air temperatures below 40°F (4°C) requires
the use of a cold weather starting aid.

CAUTION: Starting fluid used in
capsules is highly inflammable, toxic
and possesses sleep inducing
properties.

The instructions for the use of a cold weather flud
starting aid will vary dependent on the type being used.
Reference should be made to these instructions before
attcmpting a cold weather start.

Initial Engine Start (Electric)

Start an cngine equipped with an electric starting
maotor us follows: Set the speed control lever at part throttle,
then bring it back to the desired no-load speed. In addition,
on mechanical governors, make sure the stop lever on the
governor cover is in the run posion; on hydeaolic
governors, make sure the stop knob is pushed all the way in.
Then, press the starting motor switch firmly. I the engine
fails to start within 30 seconds, release the starting switch
and allow the starting motor to cool a few minutes before
trying again. If the engine fails to start after four attempts, an
inspection should be made (o determine the cause.

MOTICE: To prevent serious damage to the
starter, if the engine does not start, do not press
the starting switch again while the starting
mMOLOT 15 running

Initial Engine Start (Hydrostarter)

Start an engine equipped with a hydrostarter as
follows:

Use the priming pump to make sure the fuel filter, fuel
lines and injectors are full of fucl before attempting 10 start
the engine.

Raise the hydrostarter accumulator pressure with the
hand pump until the gage reads as indicated in Table 1.

Set the engine controls for starting with the throttle at
least hall open,

NOTICE: During cold weather, add starting
fuid at the same time the hydrostarter motor
Jever is moved. Do not wait to add the fluid after
the engine is turning over.

Push the hydrostarter contral lever to simultaneously
engige the starter pinion with the flywheel ring gear and to
open the control valve. Close the valve as soon s the engine
starts 1o conserve the accumulator pressure and to avoid
excessive over—running of the starter drive clutch assembly.

RUNNING

0il Pressure

Observe the oil pressure gage immediately after
starting theengine. 1f there is no pressure indicated within 10
1o 15 seconds, stop the engine and check the lubricating oil
systern.  Refer to  the Troubleshooting Charrs  in
Section 15.2,

Warm-=Up

Run the engine at part throttle and no-load for
approximately five minutes, allowing it to warm-up before
applyving a load.

I the unit s operating in a closed room, start the room
ventilating fan or open the windows, as weather conditions
permit, so ample air is available for the engine,

Inspection
While the engine is running at operating temperalore,

check for coolant, fuel or lubricating oil leaks. Tighten the
lite connections where necessary to stop leaks.

Engine Temperature

Sec  Section 132 for normal engine coolant
temperature.
Pressure Gage
Ambient Temperature Ruading
psi kPa
Abave 40° F (4.4° C) 1500 10 342
40 - 0" F (4.4 to - 18 C) 2500 17 337
Below 0° F {-18* C) 3300 12 753
Tabie 1
Crankcase

If the enginc crankcase was refilled, stop the engine
after normal operating temperature has been reached, allow
the oil to drain {approximately 20 minutss) back into the
crankcase and check the oil level. Add oil. il necessary; o
bring it o the proper level on the dipstick.

Use only the heavy duty lubricating oil specified under
Lubrication Specifications in Section 13.3.

Clutch

Do not engage the clutch {with a sintered iron clutch
plate) at engine speeds over 850 rpm. A clutch with an
ashestos or vegetable fiber material clutch plate must not be
engaged at speeds over 1000 rpm.
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Cooling System

Remove the radiator or heat exchanger tank cap
siowly after the engine has reached normal operating
temperature and check the engine coalant level. The coolant
level shauld be near the top of the opening. If necessary, add
clean soft water or an ethylene glycol base antifreeze.

Transmission

Check the marine gear oil pressure. The operating oil
pressure range at operating speed is 90-150 psi (621-1034
kPa) (Allison Torgmatic gear). The operating oil pressure
varies with the different Twin Disc gears as noted in Table 2.
Check and, if necessary, replenish the oil supply in the

transmission.

Turbocharger

Make a visual inspection of the turbocharger for leaks
and excessive vibration, Stop the engine immediately if there
15 an unusual noise in the turbacharger.

Avoid Unnecessary Engine Idling

During long engine idling periods, the engine coolant
temperature will fall below the normal operating range. The
incomplete combustion of fucl in a cold engine will cause
crankcase dilution, formation of lacquer or gummy deposits
on the valves, pistons and rings and rapid accumulation of
sludge in the engine.

NOTIGE: When prolonged engine idling is
necessary, maintain at least 800 rpm.

Operating Oil Pressure at 180° F (B3* €)*
Marine Gear Position |t Taet Test Pressire Marine Gear Position | T Test Tast Prassure
em | psl WPa rpm pai WPa
MG-506 (ewcept | Meutral and MG-5714 [l Heutrgl 600 | 2048 138-448
1.5:band 2:1 ratica} |  Engoged | 400 (280-315| 1930-2170 than 4:) ratia) Maoutral | 1800 | 4592 | 310-604
Meutral and [shalloss cosa) Engaged B00 | 210-235 | 1447-1519
Engaged | 1800 | 300-320 | 2067-2205 Engoged | 1800 |228.237 | 1571-1433
Cruising Min. 270 1841 Cruising Min. 5 1481
MG-504 [anly Nowiral and MG-514 (4:1 and Newiral &00 3545 J41-da8
1.5:1 and 2:1 ratios) Engoged | &00 |330-365 | 2274-2515 greater ratia) MNautrol 1800 | 50-85 I79-584
Nautral and (deap cocal Engaged 600 |1B7-215 | 1289-1481
Engoged | 1800 |350-370 | 2412-3550 Engeged | 1800 |193-220 | 1330-1514
Cruising Min, 335 23048 Cruising Min., 185 1275
MG-50% Hauiral B0 a5-70 241-48% MG-521 Heutral &00 45-85 310-584
Heutral 1800 | S0-BS 245586 Hautral 1800 | 75100 | 517-489
Engoged | 600 (187215 | 12689-1481 Engaged | 600 [1B0-215 [1241-1481
Engoged 1800 (193320 [ 13301516 Engoged 1800 |188-220 | 13961514
Cruising Min, 168 1naz Cruising Min. &5 1137
MG 517 Nautral 400 | 4570 A10-483 MG-527 Neutral 600 | 4585 10-586
HNeutral TED0 | &0-90 A14-621 Neutral 1800 | 55100 | 4dB-689
Engogad a00 |185-215 | 12751481 Engaged 600 J1B0-2115 [1241-1487
Engogad 1HDO 195220 | 13441516 Engoged 1800 [188-720 | 12961514
Crulsing Mirn. 185 1975 Cruising Min 165 137
MG-513 Meutral &00 TO1 10 | 483758
Mauiral TBO0 | 90120 | &21-B9&
Engoged | 600 [730.270 | 15851881
Engoged | 1600 |240-280 |1654-1930
Cruising Min. 234 1612

" Sump or heat exchonger inlet 200° F [#9° C) maximum. Normal operating range desired 140.180° F (80-82° C) minimum

confinunus duty

T Sump or heat exchanger inlet 225° F [107% C) maximum inermittent permissoble in pleasurs craft.

TABLE 2 — Twin Disc Marine Gear QOperating Conditions
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Operating Instructions 13.1

STOPPING

Normal Stopping

1. Release the load and decrease the engine speed. Put all
shift levers in the neutral pasition.

2. Allow the engine to run at half speed or slower with no
load for four or five minutes, then move the stop lever
to the stop potition to stop the engine.

Emergency Stopping

To stop an enging (normal or emergency) squipped
with the spring-loaded (one screw) design injector control
tube, pull the governor stop lever to the stop position, Tf an
engine equipped with the non-spring loaded (two serew)
design injector control tube does not stop after using the
normal stopping procedure, pull the Emergency Stop knob
all the way out. This control cuts off the air to the engine. Do
not try to restart again until the cause for the malfunchion has
been found and corrected.

MNOTICE: The emergency shutdown svstem
should never be used except in an emergency.
Use of the emergency shutdown can cause oil to
be sucked past the oil seals and into the blower
housing.

The wr shutoff valve, located on the blower air inlet

housing, must be reset by hand and the Emergency Stop
knob pushed in before the engine is ready to start again,

Fuel System

If the unit is equipped with a fuel valve, closeit. Fill the
fuel tank; a full tank minimizes condensation.

Exhaust System

Dirain the condensation from the exhaust line or
silencer,

Cooling System

Drain the cooling system if it is not protected with
antifreeze and freezing temperatures are expected. Leave the
drains open, Open the raw water drains of a heat exchanger
cooling system.

Crankcase

Check the oil level in the crankcase. Add ail, if
necessary, to bring it to the proper level on the dipstick.

Transmission

Check and, if necessary, add sufficient oil to bring it to
the proper level.

Inspection

Make a visual check for leaks in the fuel, lubricating
and cooling systems,

Clean Engine

Clean and check the engine thoroughly to make
certain it will be ready for the mext run,

Refer to the Lubrication and Preventive Mainrenance
Chart in Section 15.1 and perform all of the daily
maintenance operations. Also, perform the operations
cequired for the number of hours or miles the engine has been
in operation.

Make the necessary adjustments and minor repairs to
correct difficulties which became apparent to the operator
during the last run.
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DETROIT DIESEL 92 13.2

OPERATING CONDITIONS

The following charts are included as an aid to trouble correction.  Make sure that readings represent true values

shooting, Any variations from the conditions as listed may and that instruments are accurate, before attempting to
be indicative of an abnormal situation demanding mike correclions 10 the engine.
V-92 ALL (EXCEPT TURBOCHARGED) ENGINES
1200 rpm |B0D rpm 2100 rpm

Lubrication System
Lubricating oil pressure (psil:

Normal . TR B e 1247 50-70 50-70
\rllnlmum for xafg og:umimn . PR 25 24 0
FLubricating oil remperature fdrg Fi Nrrrmnl ..... ’ 200-235 200-235 00-235
Air System
Air box pressure {inches mercury) - full load min,:
At zero exhaust back pressure .. ... .. 0 AP e i | iR 5.0
At max. full-load exhaust back pr-.nuru ........... 23 6.4 82
Aar inlet restriction (inches water] — full load max.:
Diirty air cleaner — oil bath or dry type .......... 050, 124 5.0 250
Clean air cleaner:
Qil bath type . . 87 13.4 15.9
Drj,typewﬂhpraclcantf . 134 159
Dlyl)pults.&pn:c]cnn:r...... 5.2 9.1 11.5
Crankcase pressure (inches water) —max. .......cveonan 1.0 2.1 30
Exhaust back pressure (inches mercury) — max.:
PIHEIOME oonmor s vimommamntnin o piad e s b s i e s 1.5 3.3 4.0
Modoad ... ... e 1.4 2.1 2.6
Fuel System
Fuel pressure at inlet manifold (psi):
Mormal with .ORD" restriction fitting (6, 8V) . ..... ... 45-70 45-70 45-70
Mormal with 070" restriction I'1l|ru_{ (12, Iﬁ‘r’ﬁ ......... 3063 M-65 30-65
Minimum . ... .. L s RS in L] o
Fuel spill (gpm) — min. at no Imlrl
& and 3V engines . . i SR R R AR SRR 08 0n.e 0.9
12and 16V engines .......ccovimvnnrinnsnnns s 1.2 1.4 1.4
Pump suction at inlet (inches men,ury} - A%
Clean system . ... ... ... v . 6.0 6.0 6.0
DNirty SRR oo rmevina s e st i el s 12.0 120 12.0
Cooling System
Coolant temperature (deg. F) - Normal .. ... ... .. 160-185 160-185 160-185
Vehicle engines built 1976 and later .. .. .....ochoinnneaat 170-195 170195 170195
Compression
Compression pressure (psi at sea level):
Avcrage — new engine —at 800 rpm ... ... ... ..., 550
Minimum - at 800 rpm . ... aa i 500

1The lubricaling oil temperature range is based on the temperature measurement in the oil pan at the oil pump inlet.
When measuring the oil temperature at the cylinder block oil gallery, it will be approaimately 107 lower than the ol
pan Eemperature,
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6V-92T ENGINE (with T18A40 TURBOCHARGER)
{(1.14 A/R* Turbine Housing)

1800 rpm 2000 rpm 2100 rpm
Lubrication System
Lubricating oil pressure (psi):

Mool . onnvneniss 30-T0 50-70 0-70
Minimum for safe npemlmu IR 0 n
tLubricating o1l temperature (deg. F) - Nnrm.nl 200-250 H0-250 200-250

Air System
Air box pressure (inches mercury) — full load min.
At zeto exhaust back pressure:
EBTIEROE . o oo oo v eewisi et B £ S B 210 25.5 3.0
PN e s S e s e LT 225 210 9.5
9290 injector . 240 29.0 1.5
9295 injector . . . 255
At max, full- |=Jp|d thdus{ buLk pressure (cl:an ]'mrt'.}:
SR SEEEE .. o oov om0 s s ek e o i e 9.5 23.7 26,0
BEES INJEOLON < ovwiai b b e i v b s e du s o S 209 25.1 274
SN RO s v o e o s P B 223 7.0 9.3
9295 injector . : 23.4
Alrinlet restriction (mr.hq:\ nmm’] - 1'||I| Inad max.:
Dirpyair cleaner — dry type 145 1E.D 200
Clean air cleaner:
Diry type with precleaner .. ... . 8.7 10.8 12.0
Dy type less precleaner ... ... P, 5.8 72 1.0
Crankease pressure (inches water) — max. 2.2 2.7 3.0
Exhaust back pressure (inches mercury) - max.:
FOMEIEREEY s e e o e S0 BT AT LB 2.2 2.5
Moload ...t i aaa s 1.3 1.6 1.8
Fuel System
Fuel pressure at inlet manifold (psi):
Normal with 080" restriction ﬁtung B R e 50-T0 0-T0 S0-T0
Minimum . ki 30 30
Fuel spill (gpml — min. af no |I)..ld
DE0" restniction fitting . R g b i 09 0.9 0.9
Pump suction at inlet [mth m::r.,ur)] AN :
Clean system 6.0 6.0 6.0
Dirty system ., 12.0 12.0 12.0
Cooling System
Coolant temperature (deg. F) - Mormal .. ... ....... 0 160=185 160-188 160-185
Wahicle engines built 1976 and later ... ...coovviiiasiaiis 170-195 170195 170195

Compression

Compression pressure (psi at sea level):
Average — new engine — at 600 rpm
Minimum — at 600 rpm

- 500
. 430

*Tarkine housing desiznation (arens over radius).

1The lubricating oil temperature range is based on the lemperature messurement in the oil pan at the oil pump inlet.
When measuring the oil temperature at the cylinder block oil gallery, it will be approximately 107 lower than the oil pan

temperature,
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DETROIT DIESEL 92 Engine Operating Conditions 13.2

6V-92T (OTM) ENGINE (with TV8102 TURBOCHARGER)
(1.23 A/R* Turbine Housing) - 9290 INJECTORS

1200 rpm 1800 rpm 2100 rpm
Lubrication System
Lubricating oil pressure (psi)-:

Mormal . R T 32-52 49-70 4970
"\«I1mmumforsaieopemtmn... 25 28 3
tLubricating oil temperature (deg. F) - Normal ......... 200-235 200-235 200-235

Air System
Air box pressure {inches mercury) — full load min.:
At zero exhaust back pressure . B 12.5 159 RER']
At max. exhaust back pressurc {clcan porrsﬁ ...... p 1.8 4.4 2.0
Air inlet restriction (inches water) — max.:
Dirty air cleaner — dry type:
Full-dosd speed .. .. ... ...conivmmn ot s cenns 6.5 14.4 20,0
Mo=bond-apesd: ooy oviin e ve s Kol s 4.0 8.7 12.0
Clean air cleaner — dry type:
Full-load speed . . 4.0 g7 12.0
Mo-load speed . I 20 5.1 72
Crankcase pressure [lm]:u::-s v.u't:rj 11 7:%. 1.3 2.1 30
Exhaust back pressure (inches mercury) — max.:
PRIPLGIE . cooorsom meios i g s e s b s i 0.7 20 25
Mo bl %0 A R e e e e 0.7 1.4 1.8
Fuel System
Fuel pressure at inlet manifold (psi):
Normal . 0-70 S0-T0 50-70
\-llnlmum ; 0 10 10
Fuel spill {g|1m) - min, ai no iuad 09 0.e 0.9
Pump suction at inlet (inches mercury) — max.:
e [T T F R N P VP 6.0 6.0 6.0
L P 12.0 120 12.0
Cooling System
Coolant temperature (deg. F)—-MNormal ... .c.0000i0on. [60-185 160-185 160-125
Vehicle engines built 1976 and later .. .. ... 50 .o e, 170195 170195 170-195
Compression
Compression pressure (psi ar sea level):
Average — new engine —at 600 rpm ..., .. v o 00
Minimum - st 600 rpm ... ... 450

FTurbine housing designation (ares over radius),

¥The lubricating cil temperature range is based on the temperature measurement in the oil pan at the oil pump inlet.
When measuring the oil temperature at the cylinder block oil gallery, it will be approximately 10F lower than the oil pan
temperature.
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13.2 Engine Operating Conditions DETROIT DIESEL 92

6V-92TA and 6V-92TAC ENGINE (with TV7101 TURBOCHARGER)
(1.23 A/R* Turbine Housing) - California Coach

1900 rpm 2000 rpm 2100 rpm
Lubrication System
Lubricating il pressure {psi]:
Marmal . R A e P e e Eat 49-T0 4970 49-T70
Mlmmum f'ur safe upemnun S~ o TS 28 29 30
tLubricating oil temperature (deg. F) - Narma] AR 200-250 200-250 200-250
Air System
Air box pressure (inches mercury) = full load min.:
A zero exhaust back pressure:
9E6S injector - No. | Fuel _ . .. . ... . ... 35.3 354 41.5
DET injector — Mo. I Fodd ...ocooiicianinciiiin 1.3 40.5 437
QEAS injector - Mo, 2 Fuel .o Lo L 346 41.1 443
SET0 injector - Mo 2 Fuel ...ooiovne Sdeinn. o 43.7 47.0
At max. exhaust back pressure (clean pors):
SE6S injoctor =MNo. TPued .oocoiiiiio oo A8 3310 36,1 39.2
SEM imjector - Mo, L Faed ... .00 35.0 3.2 41.4
9E65 imjector - Mo. 2 Fuel ... 323 8.8 420
9E) injector = No. 2 Fuel .....oovvivviiniiiiiinn 347 1.4 .7
Adr inlet: restriction (inches water) - full load max.: )
Dhirty' air cleaner —drytype ....vviiiiiii i 20.0 20.0 20,0
Clean air cleaner = dry t¥pe . ..ovoviinininieinnnis 130 12.0 120
Crankecase pressure (inches water) — max.:
TOEE? EXPERRTIBIR & . i S L o 900 5 BB o | 23 in
Left bank Breather . ..o iiiaiincaaninannaiens 24 2.8 1.0
Exhaust back pressure (inches mercury) — max.:
Fullload . ... ottt i e i e aerann io 30 in
Fuel System
Fuel pressure at inlet manifold (psi) - Normal . ... ... ... .. 50-T0 50-T0 30-T0
Fuel spill {gpm) — min.atnodoad ....covvvvvinnniinn, 0.9 09 0.9
Pump suction at inlet (inches mercury) — max.;
IR REEBIN, v 0wk e i o oo o 550, 6.0 6.0 6.0
DHirty system ... ..o 12.0 12.0 12.0
Cooling System
Coolant temperature (deg. F) - Normal ............ 00 e 170-195 170-195 170195
Compression
Compression pressure (psi at sea level):
Avérape — new engine —at 600 rpm .. ... ... .. ...... 500
Minitmum —at 600 TpmM. ... a a0 #80

*Turbine housing designation (area over radins).

FThe lubricating oil temperature range is based on the lemperature measurement in the oil pan at the oil pump inlet,
When measuring the oil temperature at the cylinder bloek oil gallery, it will be approximately 107 lower than the oil pan
emperature.
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DETROIT DIESEL 92 Engine Operating Conditions 13.2

BV-92TA and BV-92TAC ENGINE (with TV7101 TURBOCHARGER)
{(1.39 A/R* Turbine Housing) - Coach

1800 rpm 2000 rpm 2100 rpm
Lubrication System
Lubricating oil pressure (psi):
[ 1 4070 49-70 49-70
Minimum for safe operation ........................ 28 29 a0
fLubricating oil temperature {deg. F) = Normal ......... 200-250 200-250 200-250
Air System
Air box pressure (inches mercury) — full load min.:
At rero exhaugt back pressure:
TG65 injector = Fed. = No. 1 Fuel ... .............. 244 301 330
TG0 mnjector — Fed. —Mo. I Fuel .. ............... 26.4 321 EE R
TG75 injector — Fed. — Moo 1 Puel ... .oy cneniis 28.3 339 36.8
TG6S injector — Fed. - Mo. 2 Fuel ...... 555000 s 26.3 3.7 344
TG70 injector = Fed. = No. 2 Fuel .. ...... (¥, 28.3 33.7 .4
TGTS injector ~ Fed. - Mo. 2 Puel ... ........ 080", 0.3 15.7 34.4
TGS injector = Calif. = No. 1 Fuel .. ...... ... .0, 30.7 337 3ok
TGT0 injector — Calif. - No. 1 Feel . ... ... _._...% 328 59 390
TG73 imjector — Calif, — No. 1 Fuel ... ... ..... 349 IR0 41.2
JG65 injector — Calif. - MNo. 2 Foel . ... ... ...... 1.9 34.9 38.0
FG70 injector — Calif. - No. 2 Foel .. ....00o00nnt 339 16,9 40.0
TG75 mjector — Calif. - No. 2 Fuel ... .......... ; 359 g0 42.0
At max. exhaust back pressure (clean ports):
7665 injector — Fed. — No. 1 Fuel .. .. S ETmemer 221 278 307
7G70 injector = Fed. —No. 1 Fuel ... ....oco0n0 24.1 29.8 326
TGT3 injector - Fed. - No. 1 Fuel ................. 26.0 il6 M3
7G65 injector — Fed: = No. 2 Fuel ..........c.0000 24.0 %4 321
7G70 injector = Fed, =No. 2 Fuel ................. 26.0 314 341
TGT3 injector = Fed. = No. 2Fuel .......o.coo00ucs 28.0 334 36.1
TG6S injector - Calif. ~ Mo, 1 Fuel «.. o000 0iiiain 28.4 14 345
TGTO injector - Calif. - Mo, L Fuel ... .......... 30.5% REN 367
TG75 injector — Calil. - Mo. 1 Fuel ... ....oovniuv 3.6 357 389
TG65 injector = Calil. = No. 2 Fuel ... ... ... ..... 9.6 32.6 357
TGT0 injector — Calil. - No. 2 Fuel . ... ivvnrinnas ile 3.6 7
TGTS mjector — Califl - Np. 2 Fuel . .. 50 ... ., .. 316 b6 97
Air inlet restniction (inches water) — full load max.:
Drirty air cleamer — dry bype . ..o e A R 20,0 20,0 20.0
Clean air cleaner —dry bype oo ovvviunin e e TR 120 12.0 12.0
Crankcase pressure (inches water)-max. ............. % 2.1 23 3.0
Exhaust back pressure (inches mercury) — max.:
IR OGRS ot it S SR e S s o 10 30 3.0
Fuel System
Fuel pressure at inlet manifold (psi) - Normal ... ... S0-T0 S0-T0 S0-T0
Fuel spill (gpm) — min.atnoload . ... ... oo 0.9 0.9 0.9
Pump suction at inlet (inches mercury) — max.:
(47008 1 1 o ) R i 6.0 6.0 .0
ENiriy oy em, v o v v B L B S L MR S TR e e 12.0 12.0 12.0
© Detroit Diesel Corporation October, 1988 Sec. 13.2 Page &
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13.2 Engine Operating Conditions DETROIT DIESEL 92

6V-92TA and 6V-92TAC ENGINE (with TV7101 TURBOCHARGER)
(1.39 A/R* Turbine Housing) - Coach (Cont'd.)

L&D rpm 2000 rpm 2100 rpm
Cooling System
Coolant temperature (deg. F)- Mormal . ................ 170195 170-195 170-195
Compression
Compression pressure (psi at sea level):
Average - new engine —at 600 rpm ... ... ... 500
Minimom - at 800 rpm . o.ov i i i e 450

*Turbine housing designation (area over radius).

FThe lubricating oil temperature range is based on the tempersture messurement in the oil pan at the oil pump inlet.
When measuring the oil temperature at the cylinder block oil gallery, it will be approximately 107 lower than the oil pan
Lemperature.
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DETROIT DIESEL 92

Engine Operating Conditions 13.2

6V-92TA and 6V-92TAC ENGINE (with TV7111 TURBOCHARGER)
1981 and 1982 Automotive

(1.23 A/R* Turbine Housing) -

1BO0 rpm 1950 rpm 2100 rpm
Lubrication System
Lubricating oil pressure {psi):

Normal . . ey e 4970 49-70 49-70
Minimum fur f.af:upcranun A 28 19 n
tLubricating oil temperature {deg. F) ]'\ormal - 200-250 200-250 200-250

Air System
Air box pressure (inches mercury) - full load min.;
Al zero exhaust back pressure:
9BO0 injector = 1470 timing - Fed. ............. ... 344 40.3 46.4
9F90 injector — 1,520 timing - Calif. ........... 381 4319 49.8
At max. exhaust back pressure (clean poris):
9B90 injector ~ 1. 470 timing - Fed, . ety ovvvannons 322 8.1 4.2
9F 90 injector - 1,520 timing — Calill ... e oo v s i58 41.6 47.5
Air inlet restriction (inches water) — full load max:
Dirty air cleaner —drytype . ...cooiviannn 20.0 0.0 20.0
Clean air cleaner - dry type . . 12,0 12.0 12.0
Crankcase pressure (inches wuler} max. i 2.1 2.3 30
Exhaust back pressure (inches mercury) — max.:
Pl Tl . ooriiiisiion wnia i id 10 10 10
Fuel System
Fuel pressure at inlel manifold (psi) = Normal .. .......... 50-70 50-70 50-70
Fuel spill (gpm) - min. at no load . v 0.9 0.9 0.9
Pump suction at inlet (inches mercury) — max.:
IR BEOSTE o ove s e it s s g e A 6.0 6.0 .0
DRty mpbem s e e S e e R 12.00 12.0 12.0
Cooling System
Coolant temperature (deg. Fi — Normal ...............c 170195 170195 170195

Compression

Compression pressure (psi at sea level):
Average — new engine - at 600 rpm
Minimum - ar & rpm

S |
.. 450

*Turbine housing designation (area over radivs).

+The lubricating oil temperature range is based on the temperature measurement in the oil pan at the oil pump inlet.
When measuring the oil temperature at the eylinder block oil gallery, it will be approximately 10° lower than the oil pan

temperature.
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13.2 Engine Operating Conditions DETROIT DIESEL 92

6V-92TA ENGINE (with TV7301 TURBOCHARGER)
(1.08 A/R* Turbine Housing) - 9B90 - 1.464 Timing

1800 rpm 1950 rpim 2100 rpm
Lubrication System
Lubricating oil pressure (psi):

L 46-70 49-T0 49-70
Minimum for safe operation .. ................ ... 28 29 3
tLubricating oil temperature (deg. F) — Normal ... 200-250 200-250 200-250

Air System
Air box pressure (inches mercury) = full load min.;
At zero exhaust back pressure ... iiiio Lo 36.3 99 412
Al max. exhaust back pressure .. L. L., MHE 38.2 41.3
Adr inlet restriction (inches water) — Full load max.:
Dirty aircleaner . ... ... .. ... 00 200 200
6 Lo BT T T R RS, & S 12.0 12.0 120
Crankease pressure (inches water) — max.:
Both:breather oo coiivvsviassinnssin s sam S 2.1 23 in
[l R T T 6 2.8 30
Exhaust back pressure (inches mercury) — mas.:
PAIUTORE i st w0 £ S 20 21 2.5
Fuel System
Fuel pressure at inlet manmifold {psi) - Normal . ..., ... .. S0-70 50=T0 S0-70
Fuel spill (gpm) — min. atno load ... ... .. e e 0ne 09 09
Pump suction at inlet (inches mercury) - max.:
L T 6.0 6.0 6.0
DR SWEIL . . v s o s o ar A S 12.0 12.0 12.0
Cooling System
Coolant temperature (deg. F) - Normal ... . ....._.., i 170-195 170-195 170195
Compression
Compression pressure (psi at sea level):
Avernge —new engine —at 600 rpm ................. 500
Mimmum - at 600 rpm ... ... R ———— | |

*Turbine housing designation {area over radius)

TThe lubricating oil temperature range is based on the temperature measurement in the oil pan at the oil pump inlet.
When measuring the oil temperature at the cylinder block oil gallery, it will he approximately 10° lower than the oil pan
temperature.
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DETROIT DIESEL 92

Engine Operating Conditions 13.2

6V-92TA ENGINE (with TV8102 TURBOCHARGER)

(1.08 A/R* Turbine Housing) - 9A90 INJECTORS

1200 rpm 1800 rpm 2100 rpm
Lubrication System
Lubricating oil pressure (psi):

MNormal . Nae o AT 3j2-52 48-70 4970
Minimum for safe npcratmn IR 5 28 30
tLubricating ol temperature (deg. F) - Nurmul I00-235 200-215 20235

Air System
Air box pressure (inches mercury) — full load min.:
At 2ero exhaust back pressure ............ 16.1 322 404
At max. exhaust back pressure (clean I'lt?l'l‘rll 15.4 MLT 185
Air inlet restriction (inches water) — max.:
Dirty air cleaner - dry iype:
Full-losd spest] .. c.ovmvnmvmnossrss ooy ] 20.0 200
Modoad spoed .vvivivaniiiinioe iy Gy e 4.0 8.7 12.0
Clean air cleaner — dry type:
Full-load speed. . . covoiiovaiivaaiivioie S ldeg s 4.0 12.0 12.0
No-load speed ...... S 20 5.1 7.2
Crankcase pressure (inches -o.uler] 11 N L R 1.3 2.1 10
Bahaust back pressure (inches mercury) — max.:
Full load . . e A e A AR S T R 0.9 10 L]
o IR i b o e e o 1 e e A 0.7 1.4 1.8
Fuel System
Fuel pressure at inlet manifold (psi):
Normal . 50-70 50-70 S=70
\-’hmmunl ...... 5 28 0
Fuel spill (gpm) = min. at no lnnd i 0.9 0.9 0.9
Pump suction at inlet (inches mercury} - max.:
Closn SYBIEM v vy e enmean e e ssmnanne s nnanses 6.0 6.0 f.01
Dirty system . 120 120 12.0
Cooling System
Coolant temperature {deg. Fl—MNorial . .oxopg e consm vaws 160-185 160-185 160185
Vehicle engines built 1976 and lwter . ... ... S0 .o | =195 170-195 170=195

Compression

Compression pressure (psi at sea level):
Average — new engine — at 600 rpm
Minimum — at &0 rpm

500

450

*Turbine housing designation (area over radius).
#The lubricating oil temperature range is based on the temperature measurement in the oil pan at the oil pump inlet.
When measuring the oil temperature at the cylinder block oil gallery, it will be approximately 10° lower than the oil pan

temperature.
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13.2 Engine Operating Conditions DETROIT DIESEL 92

6V-92TA and 6V-92TAC ENGINE (with TV8102 TURBOCHARGER)
(1.23 A/R* Turbine Housing) - 1979 Federal and California

1800 rpm 1950 rpm 2100 rpm
Lubrication System
Lubricating oil pressure (psi):
BT o e S A T e A e 39-T0 4670 49-70
Minimum for safe operation .. ...................... 18 29 30
TLubricating oil temperature (deg. F) - Normal .. ..., .. 200-250 200250 200-250
Air System
Air box pressure (inches mercury) — full load min.:
At zero exhaust back pressure (clean ports):
9H20 injector — 1.470 timing - Fed, ............ .. 26,5 ny irz
9BES injector = 1.470 timing — Fed. ... ............. 28.1 334 IRG
9B90 injector — 1.470 T T 29.7 35.1 40.5
SEED injector — 1.470 timing — Calif. . . . 4 VI 269 azz 7.5
SBES injector - 1.470 timing — Calif, .......00 0. ... 8.7 34.0 19.4
9B90 injector - 1.470 timing - Calif. .. ... ... 000 . 0.3 58 41.3
Al max. exhaust back pressure (clean poris):
B8O injector — 1.470 tming -~ Fed. .. ... .. ... .. 242 29.4 kER
YB35 injector — 1.470 timing < Fed. ............... 58 i1 6.6
SBY) injector — 1.470 timing - Fed. ... ... ..., 274 328 38.2
B30 injector — 1.470 timing - Calil. .............. 2.6 9.9 5.3
9BEF imjector — 1.470 timing — Calif. .. ............. 2o 3.7 137.1
9890 injector — |.470 timing — Calif. .. ............. 28.0 335 o0
Airinlet restriction (inches water) - full load max.:
Dirty air cleaner - dry type ... .., S 20.0 20,0 20.0
Clean air cleaner —dey type . ooov oo, 12.0 120 12.0
Crankcase pressure {inches water) -max. ............... 21 S 30
Exhaust buck pressure (inches mercury) — max.:
1R L U ——— 30 3.0 a0
Fuel System
Fuel pressure at inlet manifold {psi)-
Normal ... — 50-70 50-70 50-70
BRI« oanenin vovd i itveg b 2 e B i miimea s an n 30
Fuel spill {gpm) - min. atnoload . ... ....oovvnninnnn.. 0.9 0.9 0.4
Pump suction at inlet (inches mercury) — max.:
Clean system . .. ... a0 6.0 6.0
L0 T R 12.0 1 2.0 12.0
Cooling System
Coolant temperature (deg. F) - Normal .. ... ... .. 170195 170195 170195
Compression
Compression pressure (psi at sea level):
Average » new engine - at 600 rpm .. _. ... ... .. 500
Minimum — a1 600 rpm ., .o e 450

*Turbine housing designation (area over radius).
TThe lubricating oil temperature range is based on the temperature measurement in the pil pan at the oil pump inlet.

When measuring the oil temperature at the cylinder block oil gallery, it will be approximately 107 lower than the oil pan
temperature.
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DETROIT DIESEL 92

Engine Operating Conditions 13.2

6V-92TT ENGINE (with TV8102 TURBOCHARGER)

(1.23 A/R* Turbine Housing) - 9290 INJECTORS

1200 rpm 1800 rpm 1950 rpm
Lubrication System
Lubricating 0il pressure iprﬂ'):

Mormal | e i Tl 12-52 49-T00 49-T0
Minimum for safe upl.rautm ot 25 28 30
tLubricating oil temperature (deg. F') Numnal 200-235 200-235 200-235

Alir System
Air box pressure (inches mercury) — full load min.:
Al zero exhaust back pressure:
270 BHP . 123 212 254
240 BHP . 3 ’ 125 04 134
At max. c:haLLq'[ b-ack pressure tc!ean pq}rts):
270 BHP . ' 11.8 20.7 237
240 BHP . . o 11.E 13.9 21.7
Alr inlet restriction (lnc.!u:s ua:er) max.:
Dirty air cleaner — dry 1ype:
Full-lpad speed . . . 6.5 14.5 17.0
Mo—load speed . . : 4.0 B.7 10.3
Clean air cleaner - dry type:
Full-load speed . 4.0 E.7 10.2
No=load speed . S 20 51 6.0
Crankicase pressure (1|1:.hc.r. \mtcr] 07 R 1.3 1 3.0
Exhaust back pressure (inches mercury) - max.:
Pulllogd oo osanmiis sme s Sn sl 0.9 2.0 24
Mo bomd ..o e e ee e e o7 1.4 L7
Fuel System
Fuel pressure at inlet manifold (psi):
Mormal . 50-70 50=T0 50-70
Mlmmum 0 30 0
Fuel spll f_gpm} — min. :11 no ]oad [1R] 0.9 09
Pump suction at inlet (inches mercurﬂ 3. !
Clean system . 6.0 6.0 6.0
Dirty system . ... 12.0 120 12.0
Cooling System
Coolant temperature (deg. F)—Normal .. ... b, .0 160-185 160185 160-185
Vehicle engines built 1976 and later . 170195 170-195 170-195

Clompression

Compression pressure (psi at sea level):
Average - new engine — at 600 rpm
Minimum - at 600 rpm

.. 300
. 450

*Turbine housing designation {area over radius).

#The lubricating oil temperature tange is based on the temperature measurement in the oil pan at the oil pump inlet.
When measuring the oil temperature at the cylinder block oil gallery, it will be approximately 107 lower than the ol pan
temperature.
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13.2 Engine Operating Conditions DETROIT DIESEL 92

6V-92TTA and 6V-92TTAC ENGINE (with TV7111 TURBOCHARGER)
(1.23 A/R* Turbine Housing) - 1981 and 1982 Automotive

1800 tpm 1900/1950 rpm 2100 rpm

Lubrication System
Lubricating oil pressure :pm:

Mormal . R 4970 48-70 49-70
Mmlmum rur ml‘e up:rumn L e R R 28 29 i
tLubricating oil temperature (deg. F) - Normal ......... 200-250 200-250 200250

Air System

Alir box pressure (inches mercury) = full load min.:
At zero exhaust back pressure:
9890 injector — 1.470 timing - Fed.:

270 BHP . e T e T 30.1 332/— 39.5

D7 BHP . 44 315/ — 43.0
9F90 :t:]nunr - i 511} timing — [.1]1f

270 BHP . R NPT 7 ST, 30.6 —/15.1 39.3

107 BHF . MR i 340 —/ 386 429

At max. c\!mulﬁ hdﬂ.lt pressure [ﬁmu pr_]rls]
3B%0 injector — 1.470 timing - Fed.:

OB .oy R R T S R 7T 218 20.9/— T2
307 BHP | e S R N 5 4940 5 P L 321 5.2/ 41.3
9FHR injector — I ‘i"t] 1‘II1'II|:|5 (_uhf
2T0°BHP . AR R e e 263 —31.8 370
OTHEHP oovovinnn e g —/36.3 40.6
Air inlet restriction {inches walcr} 1'u]1 ]nad AR, :
Dirty air cleaner =dry type ... . _...... . 20,0 20,0 0.0
Clean air cleaner - dry type . sl BT e 12.0 12.0 12.0
Crankease pressure (inches “dlrr‘l K. e 21 3.2/23 30
Exhaust back pressure (inches mercury) — max.:
Full load .. ... ... o in 3.0
Fuel System
Fuel pressure at inlet manifold (psi) - Normal ......... ... 50-T0 50-70 50-70
Fuel spill (gpm) - min_atnoload ... ... .. ... ........ 09 0.9 (1]
Pump suction at inlet (inches mercury) -~ max.:
Clean system ........ccio0.... o it e O o 6.0 f.) 6.0
IMEEy SYBREI' . ol baon i ils 3o e st s 120 12.0 12.0

Cooling System

Coolant temperature {deg. Fi - Normal ... .. ] 170-195 170195 170195
Compression
Compression pressure (psi at sea level):

Average'-new engine —at 600 rpm ... ..., 50O

Minimam —at 800 rpm ... .ciiien e e 450

*Turbine housing designation {area over radius),

1tThe lubricating oil temperature range is based on the 1e-m|'-em!ur: measurement in the oil pan at the oil pump inlet.
When mensuring the oil temperature at the cylinder block oil gallery, it will be approximately 10° lower than the oil pan
lemperature.
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DETROIT DIESEL 92

Engine Operating Conditions 13.2

6V-92TTA ENGINE (with TV7301 TURBOCHARGER)

(1.08 A/R* Turbine Housing) -

9B90 - 1.470 Timing

1BOO rpm 1900 rpm 2100 rpm
Lubrication System
Lubricating oil pressure (psi)

Mormal . 48-70 49-70 49-T0
Mlmmum fnr safe upermmn i e e S 8 % 30
fLubricating oil temperature {(deg. F) = Normal . ..... ... 200-250 200-250 200-230

Air System
Air box pressure (inches mercury) = full load min.:
At rero exhaust back pressure (clean poris):
SIQBEW oo B e R R G N il 30.5 33.3
307 BHP . . 36.3 36.5 ig.2
Al max. I:lh:llJ‘:.l hac]: |11e~:~.ure fﬂ|d‘i}[l pm‘la.}
270 BHP . 28.6 28.8 g
307 BHP . i : ME ME 163
Adr inlet restriction E|nr.'hcs v.ah:r] - Eull lnad MAK.:
]}lrl}a:rr.‘lcam:r........................ ...... 0.0 20,0 0.0
Clean air cleaner . 12.0 12.0 12.0
Crankcase pressure {!I'I'Ii.-hl:‘r watcr] - MAx.:
Both breather r i | 12 30
Left bank breather - 2.6 2B an
Exhaust back pressure (inches mcrcur:-} = MK,
Fullload ........ 10 22 23
Fuel System
Fuel pressure al inlet manifold (psi) = Mormal ... ... . S0-T0 S50-70 5070
Fuel spill (gpm) - min.atnoload ..o 0.9 0.2 0.9
Pump suction at inlet (inches mercury) — max.:
R BRI £ A e P M R N .0 6.0 6.0
g L 12.0 12.0 12.0
Cooling System
Coolant temperature (deg. Fy- MNormal ... .. 170-193 170~ 193 170195

Compression
Compression pressure (psi at sea levell:

Average — new engine - af 600 rpm el L S00

Minimum = at 600 rpm

.. 450

*Turbine housing designarion (area over radius). ) )
+The lubricating oil temperature range is based on the temperature measurement in the oil pan at the oil pump inlet.
When messuring the oil temperature at the cylinder block oil gallery, it will be approximately [P lower than the oil pan

temperature.
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13.2 Engine Operating Conditions

DETROIT DIESEL 92

6V-92TTA ENGINE (with TV8102 TURBOCHARGER)

(1.08 A/R* Turbine Housing) - 9A90 INJECTORS

1200 rpm 1800 rpm 1950 rpm
Lubrication System
Lubricating oil pressure (psi):
Normal . bk - 32-52 49-T0 49-70
"n'ltmmumfor saﬂ:upcra:mu 25 28 30
TLubricating oil temperature id-eg F] Mormal ......... 200-235 200-235 200-235
Air System
Air box pressure {inches mercury) = full load min.:
At zero exhaust back pressure ........ 16.1 18.5 3.7
At max, exhaust back pressure (clean poﬂs] P 154 27.0 0o
Airinlet restriction (inches watery — max.:
Dirty air cleaner - dry type:
Full=load zpeed . o coviviimiinicnin s vnne i pmas 6.5 0.0 20,0
Blo-boal Bpemil . ..veaniis cin i s a v e 40 8.7 10.2
Clean air cleaner - dr:.- e
Full-load speed . 4.0 120 12.0
MNo-load spead . Drameer 2.0 5.1 1.2
Crankecase pressure flnches wa:cr} MAX. 1.3 2.1 30
Exhaust back pressure (inches mercury) — max.:
Full Bty e vcivsisio i s S s S e e e 09 3.0 30
PETHIOR . ¢ o n i s s mi 1 3 @ Bt e i T L 1.4 P
Fuel System
Fuel pressure at inlet manifold (psi):
Normal . S0-70 50-T0 50-T0
M]]Llrnuln R 30 30 0
Fuel spill (gpm) — min. at no inm:l I 09 0.9 0.9
Pump suction at inlet (inches mcrcur}] — MAax.:
RORI SYROmE i vir oo v U e R R e 6.0 6.0 6.0
RTR AN, 5 oroesi s i i i W 8 120 120 12.0
Cooling System
Coalant temperature (deg. Fy-MNormal ................. 160-185 160-185 160185
Vehicle engines built 1976 and later ... .......o0 o 170-195 170=195 170-195
Compression

Compression pressure (psi at sea level):
Average — new engine — at 600 rpm
Minimum — at 500 rpm

.. 500
. 450

*Tutbine housing designation (area over radius).

TThe lubricating oil temperature range is based on the temperature measurement in the oil pan at the oil pump inlet.
When measuring the oil temperature at the eylinder block oil gallery, it will be approximately 10° lower than the oil pan

temperature.
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DETROIT DIESEL 92 Engine Operating Conditions 13.2

6V-92TTA AND 6V-92TTAC ENGINE (WITH TV8102 TURBOCHARGER)
(1.23 A/R* TURBINE HOUSING) - 9B90 INJECTOR

1800 rpim 1950 rpm 2100 rpm
Lubrication System
Lubricating oil pressure (psi):
Mormal . 49-70 49-T0 49-T0
Mmlmum fnr safe op-:mlum . e 28 9 30
tLubricating oil temperature f:l:g F]— Nm‘mal St 200-250 200-250 200-250
Air System
Adr box pressure (inches mercury) — full load min.:
At zero exhaust back pressure (clean ports):
240 (Fed) = 1470 timing ........coiiinniiiianan, 11 i -
270 (Fed.) - 1ATOHMIng ~ .. ovveernninrneeinnan, 257 13 153
307 (Fed) = 1470 HMING ... -oovvvviinnnnsrnran, 29.7 45 83
Z-ﬂ](Ca]it'}-I45‘ﬂtlmlng................. N 4.1 — —
270 {Calif.y - 1,490 timing . . 26.6 114 5.6
307 (Calif.y = 1.490 timing . : " PO 0.3 148 B8
At max. exhaust back pressure {::Il:an pOT'-tb}
240 (Fed) — LATO LIMEOE ... ovovnvrsnronosnesaiulp 0.8 —_ —
270 (Fed) = LATO g . o.ooooos it e 34 26.0 330
307 (Fed) — LATO GMINE - oo oeerinnseneinennn 74 322 6.0
240 (Calilfy- 1490 timing . . ...... ............... 21.3 — —
FP(Calify — 1AM BN . w0 evnereinnsasomeissas 24.3 29.1 33
307 (Calif.y — 1.490 timing . . .. .. T 28.0 32.5 36.5
Adr inlet resiriction (inches water) = ﬁlll load max.:
Dirty air cleancr — dry type - e o o 20.0 20.0 0.0
Clean air cleaner - dry type . R R R RS 12.0 12,0 12.0
Crankease pressure (inches wall.rj LT 2.1 23 30
Exhaust back pressure (inches mercury) — max.:
R BOHRR. oo om0 D S PP 0 B 3.0 30 30
Fuel System
Fuel pressure at inlet manifold (psi):
Normal .. ... kR e P o S e o AR £0-T0 50-T0 50-70
Minimum ... .. Eli] o 30
Fuclsp;ll{gpm)—mmalnuinad 0.9 0.9 09
Pump suction at inlet (inches mcrcur}r} max.
i R TTT_ OSSR . 2=, fi.0) 6.0 6.0
R - T« R 120 12.0 120
Cooling System
Coolant temperature (deg. F) —Normal ......... 4 170195 170-195 170-195
Compression
Compression pressure (psi at sca level):
Average — new engine —at 600 rpm ..o aeee. . 500
Minimum —at 00 TEM . .vvvvvnrrscnreesienson . $50

*Turbine housing designation (area over radius)

+The Iubricating oil temperature range is based on the temperature measurement in the oil pan at the oil pump inlet
When measuring the oil temperature at the cylinder block oil gallery, it will be approximately 19 lower than the oil pan
temperature.
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13.2 Engine Operating Conditions DETROIT DIESEL 92

8V-92T AND 16V-92T ENGINE (WITH T1BA90 TURBOCHARGER)
(1.50 A/R* TURBINE HOUSING)

1800 rpm 2000 rpm 2100 rpm
Lubrication System
Lubricating oil pressure (psi):
MNormal . S0-70 50-70 50-70
Mmlmum fm' deL npcrmmn St i e 18 wn i
tLubricating oil temperature {deg. F) - ‘\nﬁm] o 200-250 200-250 200-250
Alr System
Air bax pressure {inches mercury) = full load min.:
Al zero exhaust back pressure:
DRBI AR . o1 0.5 woocnmims g nwbsshinsy fra b i o s 225 v 293
PEBE A ECTOR s R R 240 9.0 ilo
O OO I st v o s A g AT £5.5 310 330
9295 injector . . 275
At max. full- !m\d ethuu:.t Imck pressure [clean pcn‘.]
DZBO IMECTOT « . oo mv e ronsinrrne e s s s € 0.9 25.6 274
Qzﬂﬁinjacmr.. 223 27T 188
N IONBOTOR w0 vt s st s ko o e e 5 237 28.8 0T
9295 injector . ....... 25.6
Air inlet restriction (inches walcr) - Iu].l ]-:uad maK.:
Dirtyair cleaner —dry type .. ..o, 13,5 18.0 200
Clean air cleaner:
Dy type with precleaner .. ... . ... ... . ... 8.7 10.8 12.0
Dy type less precleaner ... .c.i.viviiiiiiiaevina. 6.3 T %.5
Crankease pressure (inches water) - max. ............... 2.2 2.7 10
Exhaust back pressure (inches mercury) — max.:
L s LTI . O 2.0 2.5 25
LT e 1.3 1.6 1.8
Fuel System
Fuel pressure ar inlet manifold (psi):
Normal with 080" restriction ftting (BV) ............. 50-70 50-70 50-70
Normal with .070° restriction ftting {two for 16V) ... . 50-70 S0-70 50-70
Minimum ... ... ... ... R SR T 30 30 30
Fuel spill (gpm) - min. at no load:
080" restriction Fttng BV .. ..oy veveeesorfadsiens 0.9 0.4 0n.g
070" restriction futing (two for 16V .. ..., 1.4 1.4 14
Pump suction at inlet (inches mercury) - max.:
Clean SYSIEITL .. ... e .0 6.0 .0
EMEIY SPREEME .« oo couinvianmaiaias T AR T A 12.0 12.0 120
Caoling System
Coolant temperature (deg F) - Normal ..., ....... 160-185 16D-1RS 160185
Vehicle engines built 1976 and later . .................... 170-195 170195 170-195
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DETROIT DIESEL 92 Engine Operating Conditions 13.2

8V-92T AND 16V-92T ENGINE (WITH T1BA30 TURBOCHARGER)
(1.50 A/R* TURBINE HOUSING]) (Cont'd.)

1800 rpm 2000 rpm. 2100 rpm
Compression
Compression pressure (psi at sea level):
Average — new enging —at 60 rpm ....00c00 el 500
Minimum - at 600 rpm ..o cihiiai i s n e 450

*Turbine housing designation (area over radius).

1The lubricating oil temperature range is based on the temperature measurement in the oil pan at the oil pump inlet.
When measuring the oil temperature at the cylinder block oil gallery, it will be approximately 10° lower than the oil pan
temperature.
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13.2 Engine Operating Conditions

DETROIT DIESEL 92

8V-92T (OTM) ENGINE (with TVB101 TURBOCHARGER)

(1.84 A/R* Turbine Housing) - 9290 INJECTORS

1200 rpm 1800 rpm 2100 rpm
Luhrication System
Lubricating oil pressure (psi):

Normal . 12-53 49-T0 49-70
M1mmum fm' safe opemtmn 25 28 0
*Lubricating oil temperature Idcg F} = Nnrmn] 200-235 200-235 200215

Air System
Air box pressure (inches mercury) — full load min.:
At zero exhaust back pressure ... .. - 13.6 3.0 350
At max. full-load exhaust back pressure l‘ch&n pom) : 12.9 5.5 3
Ajr inlet restriction {inches water) — max.:
Dirty air cleaner — dry type:
Pull-lomd speed. . coo:virnninmninsns ks 6.5 14.4 0.0
No-load speed . ... .......... 4.0 87 12.0
Clean air cleaner — dry type:
Full-load speed . . 4.0 87 12.0
\la—]nﬂdsp::d......... SR e 20 51 7.2
Crankcase pressure (inches waler} Max. ............... 23 3l s
Exhanst back pressure (inches mercury) = max.:
Full tegd .............. [} 2.0 25
Mo load ... ... 0.7 1.4 1.B
Fuel System
Fuel pressure ar inler manifold (psi):
Normal . S0-TO 50-70 50-T0
AN it e Wi G i i P i e 30 30 30
Fuel spill (gpm) - min.atnodoad ... ... ... ...... 0.9 ne ne
Pump suction at inlet (inches mercery) — max.:
MRS SRR oo o oo B o A i 6.0 6.0 &0
DVrty SySEEM .. oo i 12.0 12.0 12.0
Cooling System
Coolant temperature {(deg. F) - Normal ... ............. 160185 160185 160-185
Wehicle engines built 1976 and later ..........0 o tutoa 170195 170195 170-195
Compression

Compression pressure (psi at sea level):
Average — new engine — at 600 rpm
Minimum — at 600 rpm

*Turbine housing designation (area over radius).

1The lubricating oil temperature range is based on the temperature measurement in the oil pan at the oil pump inlel
When measuring the oil temperature at the cylinder block oil gallery, it will be approximately 10°F lower than the oil pan

lemperaiure,
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DETROIT DIESEL 92 Engine Operating Conditions 13.2

8V-92TA and 8V-92TAC ENGINE {with TV7111 TURBOCHARGER)
{1.39 A/R* Turbine Housing) - 1981 and 1982 Automotive

100 rpm 2000 rpm 2100 rpm
Lubrication System
'Luhficating oil pressure (pai):

MNormal . RS 49-70 45-T0 49-70
Mlmrnum ror safe Uptml1lm 18 % 30
tLubricating oil temperature (deg. F; - Nm-mal L 200-250 200-250 200-250

Air System
Air box pressure (inches mercury) — full load min.:
At zero exhaust back pressupe:
TGT3 injector — 1LAT0 timing - Fed. ............... 341 — -
TGT3 injector — 1L.508 timing — Calif. .......... - 39.2 - -—
9E63 injector — 1.466 timing — Fed. Transit ........ k) e 40.4
9ETO injector — 1.466 timing — Fed, Transity. ........ 350 40,1 41.4
At max. exhaost back pressure (clean ports):
TGS injector — L.470 timing — Fed. ........05:0. . 358 = =
TGT5 injector — 1.508 timing = Calif. .. ........ 00, 39 — —
9E63 injector — 1.466 timing — Fed. Transit ... ... " 30.4 156 38.1
9ETO injector — 1.466 timing — Fed. Transit ... ... ... 323 178 391
Air inlet restriction (inches water) — full load max.:
Diithy air cleaner —dey type . ..oocviivrananocnaninys 20,0 200 0.0
Clean air cleaner = dry type ... ... ... ... ........ 12.0 12.0 120
Crankease pressure (inches water) —max. .. ............. 3l 33 35
Exhaust back pressure (inches mercury) — max,:
PR A .owniinnum oo wn s b DU e s e A R S 30 3.0 10
Fuel System
Fuel pressure at inlet manifold (psi) = normal ... ....... .. 50-70 50-T0 3070
Fuel spill (gpm) - min.at moload .. ................... 0.9 0.9 0.9
Pump suction at inlet (inches mercury) — max.:
L A TN 3 e B G B ot e 6.0 6.0 6.0
ENTEYHPRARINY o e dn o it e Mk s T B R 120 12.0 12.0
Cooling System
Coolant temperature {deg. F) - Nermal ... 200 . ... 170-195 170-105 170-195
Compression
Compression pressure (psi al sea level):
Average —new engine ~at 600 rpm .. ... ... L0500
Minimum — st 800 rpm .. ... e SO

*Turbine housing designation {area over radius).

tThe lubricating ol temperature range is based on the temperalure measurement in the oil pan at the oil pump inlet,
When measuring the oil temperature at the cylinder block oil gallery, it will be approximately 10° lower than the oil pan
temperature.
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13.2 Engine Operating Conditions DETROIT DIESEL 92

8V-92TA and 8V-92TAC ENGINE (with TV7301 TURBOCHARGER)
(1.39 A/R" Turbine Housing) - 365 BHP

1800 rpm
Lubrication System
Lubricating oil pressure (psik
Dloremal o o0 v b S R B R e 49-T0
Minimum for safe operation . 28
tLubricating oil temperature (deg, F) = Normal ......... 200-250
Air System
Aiar box pressure (inches mercury] — full load min.:
At zero exhaust back pressure:
9ET0 injector — 1.470 timing - Fed. ............... 9.5
HGT5 injector — 1.508 timing - Calif. ............... 41.0
At max. exhaust back pressure (clean ports)
9E70 injector — 1.470 timing — Fed. .......00000 00 .7
9075 injector — 1,508 timing - Calif’. ... ..... o .. 39.2
Adr inlet restriction (inches water) = full load max.:
Dirty aircleanmer . ..........cc.cooiimioieaa 200
SETEa T IR o i & e N R R S 12.0
Crankease pressure (inches water) —max. ..........o.... 3.1
Exhaust back pressure {inches mercury) — max.:
FRIAEMERE. - o i o VR A i o 24
Fuel System
Fuel pressure at inlet manifold (psi) = Mormal ... ... .. 50-70
Fuel spill {gpm) — min. atnoload .........oooviaiiain 0.4
Pump suction at inlet (inches mercury)y - max.:
A S it R e A e R e .0
IR RIS . s 3 o S B B 4 4 12.0
Cooling System
Coolant temperature {deg. F) - MNommal . ... ... . ... 170-195
Compression
Compression pressure (psi at sea level):
Average — new engine —af 600 epm 00 500
Minimum -at 800 rpm ..ol P00 450

*Turbine housing designation (area over radius).

$The lubricating oil temperature range is based on the temperature measurement in the ol pan at the oil pump inlet.
When messuring the oil temperature ar the evlinder block oil gallery, it will be approximately 107 lower than the oil pan
temperaiure.
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DETROIT DIESEL 92 Engine Operating Conditions 13.2

8V-92TA ENGINE (with TV8101 TURBOCHARGER)
{1.60 A/R* Turbine Housing)

1200 rpm 1800 rpm 1950,/2100 rpm
Lubrication System
Lubricating oil pressure {psi):

MNormal . L R e e i S S BT 32-52 49-70 #4970
Mm:mum lnr safe qseratu:m n i [T 25 28 k1]
tLubricating oil temperature fdeg F)- Nermak st 20M)-235 200-235 200-235

Ajr System
Air box pressure (inches mercury) = full load min.:
At zero exhaust back pressure:
9290 Emjector . ..ot v e s e 15.0 298 —/36.9
9A90 Injector . ... .. S 18.7 i54 44.0/—
At max. exhaust back prﬁsure {cleal: pnm)
9290 Injector . . 14.3 28.3 —/35.0
9A90 Injector . ... .. .. A n 18.0 KER' 421/
Air inlet restriction (inches Mler} - full Juud MAX. !
Dirty air cleaner - dry type:
Full-load speed ... ......0cc0iniiiniiirininn.s 6.5 20.0 20,0
Mo—lomd. spead. . coincannir s vy e e ek e 4.0 BT 12.0
Clean air cleaner — dry type:
PRl onl speed .o vl e b e s e e 4.0 i2.0 12.0
Mo-load speed ....... 10 51 7
Crankease pressure (inches ualcr:l max. S 2.3 Al 3.5
Exhaust back pressure (inches mercury) — max.:
Bl Bl o e e e e e e e i 0.4 3.0 10
T BRI o e hm o i B B i A B 0.7 1.4 1.8
Fuel System
Fuel pressure at inlet manifold (psi):
Normal . S0-TD 50-T0 50-T0
Mmunum R S e 0 30 30
Fuel spill (g:pm) min. a‘r e lnad na 0.9 09
Pump suction at inlet (inches men..u'r}] iR,
s T T RSP . 6.0 6.0 6.0
Dirty system ... .. ... LT 12.0 12.0 120
Coaling System
Coolant temperature (deg. F) - Normal .............. 0% 170195 170195 170195
Compression
Compression pressure (psi at sea level):
Average ~ new engine =at 600 rpm ...l L 500
Minimum - at 600 rm ...cea s i e e s e s . 350

*Turbine housing designation (area over radius).

FThe lubricating oil temperature range is based on the temperature measurement in the ofl pan at the oil pump inlet.
When measuring the oil temperature at the eylinder block o1l gallery, it will be approximately 10° lower than the oil pan
ltmptmﬂ]ﬂ:.
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13.2 Engine Operating Conditions DETROIT DIESEL 92

8V-92TA ENGINE (with TV8101 TURBOCHARGER)
(1.60 A/R* Turbine Housing)1979 Federal and California

1800 rpm 1950 rpm 2100 rpm
Lubrication System
Lubricating oil pressure {psi):

MNormal .. ......... 49-70 4970 49-70
Mmlmum Tur safe op-crancm 23 29 30
fLubricating oil temperature I,'-Lh:g l"'} Nurmu.l e L b 200-250 200-250 200-250

Alr System
Air box pressure (inches mercury) — full load min.:
At zero exhaust back pressure {clean ports):
DARD injector — Fed. .. .vvvnreneicninrinriaienn 293 il 368
OABD injector — CBBF. . cion i s amioeii s i e ilo 348 386
SARS injector=PFed. ....ccianirirarsrrsacnsnisn, 2 35.1 3BT
9ABS injector — Calif .. ....coon oo iafidona i 32.8 37 40.6
MO0 imjechor — Fold. . ...qpanminnionns dufmg oo 311 ito 40.6
9A90 injector — Calif, . P L i 3.6 387 42.6
Al max. exhaust back pmssurv: [c!ﬂn porle]
9ABRD imjector = Fad: c.c..ciiiiiiivivniinni s i 27.0 10.8 4.5
QABO injector = CAliF. ... . covevun s acsnami e vav s 249 125 363
OARS injector =Tet. ..ooumeissinmessnimatosinesy 28.9 318 364
LA BE trjector = Al o v v iy i onn i d oy v et s 30.5 44 38.3
A0 injector - Fed. .. ...oiiiianiinia s 0.3 4.7 38.2
QA0 injector — Calif. .. ....... SR ol RS S 32.3 3o.4 40,3
Air inlet restriction (inches water) - full lond Mmax.:
Dhrty air cleamer —dry type ..ot 0.0 0.0 20,0
Clean air cleaner —dry GYPE o vivnvnnainsaniniinnes 120 12.0 12.0
Crankcase pressure (inches water) —maz. ..o, 11 33 15
Exhaust back pressure (inches mmury}
Full Ioad . ... 10 30 10
Fuel System
Fuel pressure at inlet manifold (psi):
Mormal . i A R S T R P R 50-T0 50-T0 S0-T70¢
Mmlmum . i 30 n
Fuel lq‘nli{gpm’]—mln at no |t|a.d A A e 09 0.9 0.9
Pump suction at inlet (inches ercury] — TN
Elman SYRUETI . «oeisminnmrm s og o s n s sl e e 6.0 6.0 6.0
BN Mrahomn. oo st e S A R R R i SRR 12.0 120 12.0
Cooling System
Coolant temperature {deg. F) - Mormal .. ... 170-195 170-195 170-193
Compression
Compression pressure (psi at sea level):
Average — new engine —at 600 rpm ... icinnl.e. . 500
Minimum —at 60D rpm ... ... ia.... . 450

*Turbine housing designation (area over radius).

#The lubricating oil temperature range is based on the temperature measurement in the oil pan at the oil pump inlet.
When measuring the oil temperature at the cylinder block oil gallery, it will be approximately 107 lower than the oil pan
lemperature.
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DETROIT DIESEL 92 Engine Operating Conditions 13.2

8V-92TA and 8V-92TAC ENGINE (with TV8117 TURBOCHARGER)
(1.39 A/R* Turbine Housing) - 1981 and 1982 Automotive

1800 rpm 1950 rpm 2100 rpm
Lubrication System
Lubricating oil pressure (psi):

MNormal . 4970 49-70 49-T0
M:mmum !nr safe np‘.nlmn 3 SOTRSCTET 28 29 30
fLubricating oil temperature :’d:g F‘]— Nm’mal ......... 200-250 200250 200-250

Alr System
Air box pressure (inches mercury) = full load min.:
At zero exhaust back pressure:
SAN injector — 1.466 timing - Fed. .. .............. 29.8 340 382
9F90 injector — 1520 timing - Calif. ............... 36.9 408 447
At max. exhaust back pressure (clean porig):
9A%0 jecior — 1.466 timing - Fed. . .l o000 n 735 na 359
9F90 injector — 1.520 dming - Calif. .. . ... ... M6 RS 424
Air inlet restriction (inches water) = full load max:
Dirty sir clesner —dry lype ... ...c.coooen. A8 L L 20.0 200 20.0
Clean air cleamer —diy IWPE o cuivvivioiiveis b, 12.0 12.0 12.0
Crankcase pressure (inches waterh - max. ............... 1l 13 35
Exhaust back pressure (inches mercury) — max.:
PRIEROREE o-cirsns b i s B i S A S R et 30 30 30
Fuel System
Fuel pressure at inlet manifold (psi) — Normal .. ... ... ... S0-T0 S0-70 S0-T0
Fuel spill (gpm) - min, atnodoad ...................... 0.9 0.9 0.9
Pump suction at inlet (inches mercury) — max.:
Clean SYSIEM . .. oouueit et itaertnnnnanensnns 6.0 6.0 6.0
HE L S L SR LT NP R Y 12.0 12.0 12.0
Cooling System
Coolant temperature (deg. Fy— Normal . ...........00.0. 170-195 170195 1701935
Compression
Compression pressure (psi at sea level):
Average —new éngine —at 600 rpm < o .. 500
Minimum - at 600 rpm ... oL e e S50

*Turbine housing designation (area over radius).

+The lubricating ail temperature range is based on the temperature measurement in the oil pan at the odl pump inlet,
When measuring the oil temperature at the cvlinder block oil gallery, it will be approzimately 10° lower than the oil pan
lemperature.
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13.2 Engine Operating Conditions

DETROIT DIESEL 92

8V-92TA and 8V-92TAC ENGINE (with TV8301 TURBOCHARGER)

{1.39 A/R* Turbine Housing)

1BO0 rpm 1950 rpm 2100 rpm
Lubrication System
Lubricating oil pressure {(psi):

Mormal . - A 4970 49-70 49-70
M:mmum fnr saffe operanou 28 9 30
fLubricating oil temperature fdeg F'i - Narmnl 2000250 200-250 200-250

Alr System
Air box pressure {inches mercury) — full load min.:
At zero exhaust back pressure:
TTA 365 BHP - 9A90 — 1460 timing . . ... .. ....... 4.6 26,8 29.0
TA 445 BHP - 9A90 - 1.460 timing . .............. 29.1 4.7 64
TTAC 365 BHP - 9F9%) - 1,515 timing ...... o 264 2E.2 04
TAC 440 BHP - 9F90 - 1.515 timing .. .... 0.5 . ... dl.e 3.6 372
At max. exhaust back pressure (clean ports):
TTA 365 BHP - 9A90 - 1 460 timing .. ......... 0« 28 248 167
TA 445 BHP - 9A%) ~ 1460 timing ... ....... 273 327 341
TTAC 365 BHP - 9F9%0 - 1.515 timing ............ 246 26.2 281
TAC 440 BHP - 9F90 - L5315 timing .. ........... 98 326 4.9
Adr inlet restriction (inches water) — full load max.;
Diriydifcleaner - dey type .. ... ..o icieiianiann 0.0 200 20,0
Clean aircleaner =dry fype ..o civieiiianiiiiag, 120 120 120
Crankease pressure (inches water) —max. ... ... . 31 1.3 1.5
Exhaust back pressure (inches mercury) — max.:
IR ORI T 14 2.7 EXi]
Fuel System
Fuel pressure at inlet manifold (psi) - Mormal ............ 50-70 50-70 50-70
Fuel spill (gpm) — min. at no load ... ... SRR 0.9 0.9 0.9
Pump suction at inlet (inches mercury) = max.:
CIEan eVBbeNT s i v e e e ST 6.0 6.0 6.0
Dirty system .. ..... 12.0 120 120
Cooling System
Coolant temperature {deg. F) - Normal .. ... ... 40 . ... 170195 170-195 170-195

Compression
Compression pressure (psi at sen level):

Average = new engine—at 800 rpm  .............

Minimum — at 600 rpm

300

L. 450

*Turbine housing designation {(area over radius),

#The lubricating oil temperature range is based on the temperature measurement in the oil pan at the oil pump inlet.
When measuring the il temperature at the cylinder block oil gallery, it will be approximately 107 lower than the oil pan

lemperature.
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DETROIT DIESEL 92 Engine Operating Conditions 13.2

BV-92TT ENGINE (WITH TV8101 TURBOCHARGER)
(1.84 A/R* TURBINE HOUSING) - 9290 INJECTORS

1200 rpm 1800 rpm 1950 rpm
Lubrication System
Lubricating oil pressure {p.\l'l'

Mormal........... 32-52 46-70 49-70
Mlmmum Fur safe operation | R R D 15 28 0
tLubricating oil temperature {d:g F] - MNormal ......... 200-235 M-235 200-235

Air System
Air hox pressure (inches mercury) = full load min.:
At zeto exhaust back pressure .. ... R 136 254 8.0
At max, exhaust back pressure (clean ]'K’rrt\} .......... 12.9 139 26.9
Air inlet restriction (inches water) — max. :
Drirty air cleaner - dry type:
Pull-load speed . . ..o ..o oo e i 6.5 14.5 17.0
Nio=toad Spaed oo imumns s o tans dnmhe iy s o 4.0 8.7 10.3
Clean air cleaner — dry type:
Full=load:speed - vy v eaiuumme i Sy 4.0 2.7 10.2
[ | PR PP | 2.0 5.1 6.0
Crankcase pressure (inches water) = max. ............... 23 3 13
Exhaust back pressure (inches mercury) - max.:
Fulblond oot e R R e P R 0.9 20 24
TR o ioeovmicore i cncie o g o, Bt e o B o 0.7 1.4 1.7
Fuel System
Fuel pressure at inlet manifold (psi):
B s s o o e A T B e 50-70 SO-TO -7
IR e ot i e o e R G R R R S R R AL 30 30 0
Fuel spill (gpm)- min. atnolead ..........o0vviainee. 0.9 0.9 09
Pump suction at inlet {inches mercury) — max.:
TR IVEREEY: o o0 s b B B e B8 S5 i e B 8 6.0 6.0 6.0
Dvirty system . A T A A SRR T 12.0 12.0 12.0
Cooling System
Coolant temperature {deg. Fir—Normal .....00a0ai0n 160-1635 160185 160183
Vehicle engines built 1976 and later .. .... .45 ... .. 170-195 170-195 170~ 195
Compression
Compression pressure (psi at sea level):
Average —new engine —at 600 rpm .. ... ... ... 00500
Minimum —at 600 rpm. ..l an e T 480

*Turbine housing designation (area over radius).

+The lubricating oil temperature range is based on the temperature measurement in the oil pan at the oil pump inlet.
When measuring the oil temperature at the eylinder block oil gallery, it will be approximately 107 lower than the oil pan
temperature.
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13.2 Engine Operating Conditions DETROIT DIESEL 92

8V-92TTA ENGINE (with TV8101 TURBOCHARGER)
(1.60 A/R* Turbine Housing)

1200 tpm 1800 rpm 1550 rpm
Lubrication System
Lubricating ol pressure {psi):
Normal . R T R LA s 32-52 49.70 4970
Minimum for *al'e ﬂp:mtmn : S 75 28 0
tLubricating oil temperature [deg FJ Narmm o 200-215 200-235 200-235
Air System
Air box pressure {inches mercury) — full load min.:
At zero exhaust back pressure:
9290iujulur...................... . 150 27.0 29.3
9A90 injector ... . .. R R 18.7 354 395
At max. exhaust back pressure l[clean p-orhj
PN AEthOr < st sren ph AR TR s v e L 14.3 255 7.6
DA injector ... ... 18.0 EER s
Air inlet restriction (inches Water} — max.:
Dirty air cleaner - dry 1ype:
Full-load speed . . 6,5 20.0 200
Nn—lnmdspeeci('ngﬂmjecmr].................... 4.0 a7 12.0
Mo—load speed (9AM injector) ... .. 4.0 8.7 10.3
Clenn gir ¢leaner — dry Lype:
Full-load spesd . . e A e 40 120 12.0
Mo-load speed {92"3[] m_rncmr] S s s 2.0 5.1 72
No-load speed (9A9) injector) . R o RSN 20 5.1 6.0
Crankcase pressure {inches water) -max. ............... Z 3.1 a3
Exhaust back pressure (inches mercury) — max.:
Fulllead . ... .. .. .. . 09 30 30
L L P s 0.7 14 1.7
Fuel System
Fuel pressure at inlet manifold (psi):
ROBRITINL - s oo o R R B SR kR B 50-70 50-T0 5070
[T 11T S S R S R 30 30 30
Fuel spill {gpm) = min. gtnoload ... ... 0ove e nns 0ne 09 ne
Pump suction at inlet (inches mercury) - max.:
Cleam Syabemm ... ... o iniarincraern s g s 6.0 60 6.0
T L e L s, W 120 12.0 12.0
Cooling System
Coolant temperature (deg. F) - Normal .. ....... . ... 170195 170-195 170195
Compression
Compression pressure (psi at sea level s
Average - new engine - at 600 rpm ... ... ... . 500
Minimum —at 600 rpmm .. oo.oii i, 450

*Turbine housing designation (area over radius).

TThe lubricating oil temperature range s based on the temperature measurement in the oil pan at the odl pump inlet.
When measuring the oil temperature at the cylinder block oil gallery, it will be approsimately 107 lower than the oil pan
lemperature.
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DETROIT DIESEL 92 Engine Operating Conditions 13.2

8V-92TTA and 8V-92TTAC ENGINE (with TVB101 TURBOCHARGER)
(1.60 A/R* Turbine Housing) - 9A90 INJECTOR

1800 rpm 1950 rpm 2104 rpm
Lubrication System
Lubricating oil pressure (psi):

Normal . —— A 49-70 45-T0 49-70
Mmlmum for safe opemtlon : MO 28 9 0
tLubricating oil temperature {deg F] - Nm‘ma] S — 200-250 200-250 200-250

Air System
Air box pressure (inches mercury) = full load min.:
At zero exhaust back pressure (clean ports).
135 BHP (Fed.)— 1 4B0HMINE .. .. .. cvvvvvnnvennn 7 — —_
335 BHP (Calif.) — 1500 Mg « o cvvnnevvvarnans 0.7 = -y
365 BHP (Fad.) - 1480 iming . ... ... P 0.1 324 156
365 BHP (Calif.) — 1.500 timing . ... .. i ey A 333 47 18
At max. exhaust back pressure (clean pnrt%]
335 BHP (Fed.) - 1.480 timing . . EPSPR 1 o ¥ 154 — —_
315 BHP (Calif.) — 1.500 uming ......... A 28.4 = A
365 BHP (Fed.) - 1480 timing .. .. .....oo0aveon 27.8 30.1 333
365 BHP (Calif) — 1.500 timing . ...« vvvvvraveeanes il 324 355
Airinlet restriction (inches water) — full load max.:
Dirty aircleaner —dry type ... .00 ochniaiaiiin 20,0 20.0 200
Clean gir cleaner —dry 1¥pe .. oo oo ovpvinrmrsesomres 12.0 12.0 120
Crankcase pressure (inches water) = max. ............... 21 3.3 15
Exhaunst hack pressure (inches mercury) - max.:
Bl B o s AR R S B e 0 10 30
Fuel System
Fuel pressure at inlet manifold l’psﬂ
Normal . L S0-70 50-70 70
Hmlmum..._ 30 i k(]
Fuel spill {gpm) — min. .unn]m‘ud 08 0.9 09
Pump suction at mlet (inches men.ur}! max.:
Clean system _........0. 6.0 6.0 6.0
T 4 12.0 12.0 12.0
Cooling System
Coolant temperature {deg. Fl— Narmal ........ 00 e 170195 170195 170-195
Compression
Compression pressure (psi at sea level):
Average — new engine —at 800 rpm ... ..o SO0
Migimum —at 600 rpm ..o e . 450

*Turbkine housing designarion (arca over radius).
$The lubricating oil temperature range is based on the temperature measurement in the oil pan at the oil pump inlet.
When mensuring the ail temperature af the cylinder block oil gallery, it will be approximately 10 lower than the il pan

t:r.npcrm e,
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13.2 Engine Operating Conditions

DETROIT DIESEL 92

8V-92TTA and TTAC ENGINE (with TV8117 TURBOCHARGER)
{1.39 A/R* Turbine Housing) - 1981 and 1982 Automotive

1800 rpm 1950 rpm 2100 rpm
Lubrication System
Lubricating oil pressure (psi):
PROEIRI o <0 5 v o e 49-T0 4870 49-T0
Minimum for safe operation . B 28 29 30
tLubricating ol temperature (deg. F) = Normal ......... 200-250 200-250 200-250
Air System
Air box pressure (inches mereury) — full load min.:
At zero exhauvst back pressure:
YAY0 injector - 1,866 tming - Fed. ... ... ... .. 26.4 29.1 1.0
9F90 injector — 1.520 timing = Calif. .. .. ..., . ...... 3.5 343 Tl
At max, exhaust back pressure (clean ports):
YA injector — 1.466 tfiming - Fed. ... .. 0. 24.1 268 28.7
OF%) injector — 1.520 timing — Calif. ........ % .. 30.2 320 50
Air inlet restriction {inches water) — full load max.:
Dirty air cleaner —dry Bype ..c.viiiniiiiaiia, 200 200 0.0
Clean air cleaner —dry bype . ... oo viiiiiaiiian . 120 12.00 12.0
Crankease pressure (inches water) —max. ............... - _— -
Exhaust back pressure {inches mercury) - max.:
Full lead _.............. 10 o 30
Fuel System
Fuel pressure ar inlet manifold (psi) = Normal .. .., . 50-70 50-70 50-70
Fuel spill (gpm) - min. atnoload .. .........o.oviun, 0.9 0.9 0.9
Pump suction at inlet (inches mercury) — max.:
Clean system . .. T 6.0 6.0 6.0
Dirty system . ....ooveinnien .., 1210 120 12.0
Cooling System
Coolant temperature (deg. F) — NMormal . .. .. 1 70-195 170195 170-19%

Compression

Compression pressure (psi at sea level):
Average — new engine — at 600 rpm
Minimum — at 600 rpm

.. 300
. 450

*Turhine housing designation (area over radius).

TThe lubricating oil temperature range is based on the temperature measurement in the oil pan ar the oil pump inlet.
When measuring the oil temperature at the cylinder block oil gallery, it will be approximately 10° lower than the oil pan

temperalure.
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DETROIT DIESEL 92 Engine Operating Conditions 13.2

8V-92T and 16V-92T ENGINE (with TV8101 TURBOCHARGER)
(1.39 A/R* Turbine Housing) - GEN SET

1200 rpm 1500 rpm 1800 rpm
Lubrication System
Lubricating oil pressure {psth:
Mottitdl PBV=2) ... . ..coiiranmaospsignrbormevsine 31-52 41-61 49-70
MNormal (16¥-92) . R R I T A R 40-60 4666 50-70
Minimum for safe mmunn o 0 7 28
tLubricating oil temperature {dej_z F]'— hormal 200-250 200-250 200-250
Alr System
Air box pressure (inches mercury) = full load min.:
At zero exhaust back pressure:
Q2RS injector . e A 15.5 6.0 350
9200 injector . T e R rT— 20.8 4 40.5
9215 injector . e T 156 363 45.2
Al max. exhausi hﬂr_‘k pressure lecim pt'rrts}
o FL T 1 R CRCRU L, .., QU IE 14.8 25.0 335
E L R T ) L RS ¢ . PR 0.1 .4 39.0
0115 imjector ... ... . 4.9 35.3 41.7
Air inlet restriction (inches 'n-atcr]-— l'uEl im:d MAx.:
Diirty air cleaner — dr_\riypr.
Full-load speed . . 6.5 10,3 14.4
No-load speed . &0 6l &7
Clean air cleaner dryl:-'pe
Full-load speed . . 4.0 6.2 8.7
No-load speed .. ........ 20 14 5.1
Crankease pressure flnuhcqw.u:er]—m.m 2.3 2.7 al
Exhaust back pressure (inches mercury) — max.:
Full Bomd ..o e e e e i s 0.2 1.4 2.0
B ADEE o v e i g S IR R R e W 0.7 1.0 1.43
Fuel System
Fuel pressure at inlet manifold (psi):
Normal . S0-70 50-70 50-T0
Mmlmum T S 30 0 i0
Fuel spill (gpm}— min. u!.m."h.'md
(BV-_92) . S 0.9 0.9 0.9
(16¥-92) . 1.4 1.4 1.4
Pump suction at |n]|:t (lm:hr_-. mcr{!ury} ™mag:
Chemm Yo 2 ke v S e g s 6.0 6.0 6.0
DRI BHEN. o s s e v s v st s gl mne 12.0 12.0 12.0
Cooling System
Coolant temperature (deg. Fy— Normal ... ... ... 0000, 160-185% 160185 160185
Compression
Compression pressure (psi al sea levelk
Average - new engine—at600rpm ... .....oo...... 50D
Minimum = at 600 rpm  .....oviiiiani e an . 450

*Turbine housing designation (area over radius).

$The lubricating oil temperature range is based on the temperature measurement in the oil pan at the oil pump inlet.
When measuring the oil temperature at the cylinder block oil gallery, it will be approximately 10 lower than the oil pan
Lefiperature.
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13.2 Engine Oparating Conditions DETROIT DIESEL 92

8V-92TI ENGINE (with THO8BA TURBOCHARGER)
(.096 A/R* Turbine Housing) - MARINE

1800 rpm 2100 rpm 2300 rpm
Lubrication System
Lubricating oil pressure {psi):

Normal . 49-T0 49-T0 49-70
Mmimum for safe operauml " e 28 0 il
tLubricating oil temperature {drg. F]l - Normnl e 200250 200-250 200-250

Air System
Air box pressure (inches mercury) — full load min.:
At zero exhaust back pressure:
DMUECIIN, 1 oo ot s ok i e R SRS 20,0 279 33
T T e e 3.0 3.3 37.0
9215 injector .. ... 26.2 353 41.5
At max, exhaust back pre,&wre [c]ﬂn pm‘ls]
L T RS ST O T 17.7 25.6 3.0
DROUNYPECVOT . . ovorsinimn gomamimsimsmnn o wy v s gl 20.7 290 34.7
9215 injector . ...... R 239 330 19.2
Airinlet restriction (inches watrr] e full lum:t max.:
Diirty air cleaner —dry tYPE .. vvveivnnenvnnninnanns 200 20.0 00
Clédn'air cleaner — dry WpPe oo cvvviivminiinniiinan. 1240 120 12.0
Crankcase pressure (inches waler) - max. .. ............. 15 238 30
Exhaust back pressure (inches mercury) - max.:
Full load ... . e, 0 EXH 30
Fuel System
Fusl pressure at inlet manifold (psi):
Mormal . S0-70 50-7T0 50-T0
Mlmmum 3o 30 30
Fuelspli](,grnn}-mm arnnlom:l ng 0.9 0.9
Pump suction at inlet (inches mm:ur)) = MaN.:
ORI BYEPAINY. i v S0 A A e R R 60 6.0 6.0
Dhirty system . ... ... ... i ieie e, 12.0 120 120
Cooling System
Coolant temperature (deg. F) - Normal . ... ... 00 | 160-185 160-185 160185
Compression
Compression pressure (psi at sea level):
Average - mew engine —at 600 rpm ... ..., ... 500
Minimum —at 5800 rpm. . .....oooo o oo 480D

*Turbine housing designation (area over radius).

1The Iubrlculmg oil temperature range is based on the temperature measurement in the oil pan at the oil pump inlet,
When measuring the oil temperature at the cylinder block oil pallery, it will be approzimately 107 lower than the oil pan
temperafure,
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DETROIT DIESEL 92 Engine Operating Conditions 13.2

12V-92TAB ENGINE (with TW-83 TURBOCHARGER)
(1.19 A/R* Turbine Housing) - MARINE

2300 rpm
Lubrication System
Lubricating oil pressure (psi):

MNormal . I O I | — Greater than 60

Mlnimum fnr safe operation . 2 pla Tt WO RS 40
fLubricating oil temperature {d:g Fj - max.

LT T RS 250
Air System
Air box pressure (inches mercury) — full load min.:

J45AnJector .. ...civvvarraciraanaa e n e

Front block . W e L AR 54.0

Rear block . G el o e 21.0
Turbocharger pressure {111ches mercur}} full Ioad min.:

Front block . A B N B i W w6 440

Rear block . ¥, 41.0
Aar inlet restriction {lnchcs natcrj— full lnad max.:

Dirty air cleaner — dry type ...... 14.5
Crankcase pressure (inches water) — fuli lnad MAX. . ioass i0
Exhanst back pressure (inches mercury) — max.:

Fulllpad ........ 2.5

Exhaust 1:rnpcral1.|n: at fLLIJ In.u.d {appmx )tdeg l-]

{taken at turbo outlet) . . ) . . 650
Fuel System
Fuel pressure at inlet mamifold [|'r5|}:

Mormal . - S0-70
Fuel apill (gpm‘.l ~ min. at no h‘uad ................... 1.4
Pump suction at inlet {inches mercury) - no load max.:

Clean SYSIEM ..o et 6.0

T S oo it e i O e e R B R SR 12.0
Cooling System
Coolant temperature (deg. F) - Mormal-full load .. ....... 1RS

O oo R TR e Tt rar s a N 200
Compression
Compression pressure (psi al sea level):

Average — new engine —at 6000 rpm ... ... L. 00500

Minimum —at 600 rpm. ... 450

*Turbine housing designation (area over radius).

FThe lubricating oil temperature range i based on the temperature measurement in the oil pan at the oil pump inler.
When measuring the oil temperature at the cylinder block oil gallery, it will be approximately 107 lower than the oil pan
lemperature.
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13.2 Engine Operating Conditions DETROIT DIESEL 92

16V-92TA ENGINE (with T1BA90 TURBOCHARGERS)
(1.32 A/R* Turbine Housing) - 9290 INJECTORS

1800 rpm 2000 rpm 2100 rpm
Lubrication System
Lubricating oil pressure {psi):
Normal . S0-T00 S0-70 S0-T0
Mlnlmum I'ﬁr safe npcmtum T I 29 30 30
tLubricating oil temperature (deg. F} Normal e 200-250 200-150 200-250
Alr System
Air box pressure (inches mercury) — full load min_:
At rero exhaust back pressurc . — R 18.3 42.6 45,6
At max. exhaust back pressure {L.Ie.m pnrtk,] et 168 40.7 43.9
Adr inlet restriction (inches water) - full load max.:
Drirty air cleaner —dry type ..ol b 14.5 18.0 0.0
Clean air cleaner:
Diry type with precleaner ... _........ .. .. 000, BT 10.8 12.0
Diry type less precleaner ............ ... .. 000, 6.3 1.7 4.5
Crankcase pressure (inches water) - max. . .......... "8 26 29 30
Exhaust back pressure (inches mercury) - max.:
FRE TR o v woorcupmsbenn 1w we ooerm iU i 0 5 W S 7 20 .3 2.5
MWedoad . ... e L3 1.6 L.E
Fuel System
Fuel pressure at inlet manifold {psi):
Mormal with (080" restriction ﬁ1lmg R S0-T0 50-70 50-70
Minimum ........ 30 0 n
Fuel spill (gpm) — min. at no Iuad A L.4 1.4 1.4
Pump suction at inlet (inches mercu.ry} = MiAax.:
Clean system ....... B i T R S R, S 6.0 6.0 6.0
DAty SYSIEM .. .ovn e e 12.0 12.0 12.0
Cooling System
Coolant temperature (deg. Fy - Normal ... ... _......... 160185 160-183 160185
Compression
Compression pressure (psi at sea level):
Average - new engine — at 600 rpm ... .. ... 0., .. 500
Minimum —at 60D rpm  _..oLL o S e 350

*Turbine housing designation {area over radius).

+The lubricating oil temperature range is based on the temperature messurement in the oil pan at the oil pump inlet,
When measuring the oil temperature at the cylinder block oil gallery, it will be approximately 10° lower than the oil pan
lemperafure
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DETROIT DIESEL 92

Engine Operating Conditions 13.2
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Fig. 1 - Points to Measure Intake and Exhaust Restriction
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DETROIT DIESEL 92

13.2.1

ENGINE RUN-IN INSTRUCTIONS

Fallowing a complete overhaul or any major repair job
involving the installation of piston rings, pistons, cyvlinder
liners or bearings, the engine should be “Run-In" om a
dynamometer prior to release for service.

The dynamometer is a device for applying specific
loads to an engine. Tt permits the serviceman to physically
and visually inspect and check the engine while it is
operating. It is an excellent methosd of detecting improper
tunc—up, misfiring injectors, low compression and other
malfunctions, und may save an engine from damage at a later
date,

The operating temperature within the engine affects
the operating clearances between the various moving parts of
the engine and determines 1o a degree how the parts will
wear. Normal coolant temperature (see section |3.2) should
be maintained throughout the Run-In.

The rate of water circulation through the engine on a
dynamometer should be sufficient (o avoid having the engine
oultlet water temperature more than 10°F or 6°C higher than
the water inlet temperature. Though a 10°F or 6°C rise across

an engine is recommendad, it has been found that a 15°F or
8C temperature rise maximum can be permitted.

Thermostats are used in the engine to control the
coolant flow. Therefore, be sure they are in place and fully
operative or the engine will overheat during the Run—In.
Howewver, if the dynamometer has a waler standpipe with a
temperature control regulator, such as a Taylor valve or
equivalent, the engine should be tested without thermostals

MOTICE: Because of the wet cylinder liners in
the V=92 engine, it is desirable that the engine
Run-In be made on a closed (heat exchanger
type} cooling system where the coolant can be
treated with a rust  inhibitor (refer to
Section 13.3). Use of 2 good rust inhibitor in the
coolant system during engine Run-In. will
prevent the rusting of the outside diameter of the
cylinder liners afler the engine has been removed
from the dynamometer test stand.

The Run-In Schedules are shown in Tables | and 2.
The horsepower shown is at SAE conditions: dry air density
705 1b/ew. fi. (1129 Kgfeu. m), air temperature of §5°F
{29:4°C) and 500 fi. elevation.

DYNAMOMETER TEST AND RUN-IN PROCEDURES

The Basic Engine

The great number of engine applications make any
attermpt to establish comparisons for each individual model
impractical. For this reason, sach model has a basic engine
rating for companson purposes.

A basic engine includes only thote items actually
required to run the engine. The addition of any engine driven
accessorics will result in a brake horsepower figure less than
the values shown in the Basic Engine Run-In Schedule. The
fallowing items are ingluded on the basic engine: blower, fuel
pump, water pump and governor. The fam - and
battery—charging  alternator  typify  aceessories  nat
considered on the hasic engine

In situations where other than basic engine equipment
is used during the test, proper record of this fact should be
made -on the Engine Test Report. The effects of this
additional equipment on engine performance should then be
considered when evaluating test results.

Dynamometer

The function of the dynamometer is to ahsorb and
measure the engine output, [ts hasic components area frame,

engine mounts, the absorption umt, a heat exchanger, and a
torgue loading and measuring device.

The engine is connected through a universal coupling
to the absorption unit. The load on the engine may be varied
from zero 1o maximum by decreasing or increasing the
resistance in the unit. The amount of power absorbed in a
water brake type dynamometer, as an example, is governed
by the volume of fluid within the working system. The fluid
offers resistance to a rotating motion. By controlling the
volume of water in the absorption unit, the load may be
increased or decreased as required.

The power absorbed is generally measured in torgue
(lb=f1) on a suitable scale. This value for a given engine speed
will show the bruke homsepower developed in the engine by
the following formula:

BHF = (T x RPM)/5250
Where:

BHP = brake horsepower

T

RPM —

torgue in Jb-ft

revolutions per minute

® Detroit Diesel Corporation
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13.2.1 Run-In Instructions DETROIT DIESEL 82

BASIC ENGINE RUN-IN SCHEDULE

Engine Brake Horsapower
Tire Speed
Minutas REM Injectars av VT aw BT T8V 1&6%T :

10 1200 All 54 54 72 T2 144 n44
30 VEDD Al 193 ] 60 300 5320 &00
3o 2100 70 216 — 1BB — 574 _
ao* oo 75 230 —— né — &12 —
ao* 200 gy 243 mm— 334 e L] —
ao- @100 85 157 me— 347 = &H4 =
ao” 2100 B — 52 — 338 — &75
ans 2100 BS — 70 — A — 720
a0- 2100 0 s 290 = a7 e 774

*Use spead-injactor combination applicable o angine on test.

TABLE 1
Some dynamometers indicate direct brake horsepower u.  Qil pressure gage installed in one of the engine
readings. Therefore, the use of the formula is not required main oil galleries.

when using these units.

b. - Qil temperature gage installed in the ol pan, or
thermometer installed in the dipstick hole in the
oil pan.

During the actual operation, all data taken should be
recorded immediately on an Engine Test Report (see sample
in this section).

¢.  Adaptor for connecting a pressure gage or

Instrumentation mercury manometer to the engine air box.

Certain instrumentation is necessary so that data

required to complete the Engine Tes! Report may be d. Water temperature gage installed in the
obtained. The following list contains both the minimum thermostat housing or water outlet manifold.
amount of instruments and the proper location of the fittings

on the engine so that the readings represent a true evaluation & Adaptor for connecting a pressure gage or water
of engine conditions, manometer 1o the crankcase.

FINAL ENGINE RUN-IN SCHEDULE

t Engine Broke Horsepower

Time: Spead

Minutes RPi Injectars &Y avT ay awT 18¥ 16%T
ki 2100 o 40 % 3 == G40 =
W 2100 Ts 255 — 340 — &E0 —_
0 2100 B0 i) 200 350 178 F0 7S50
30" 2100 @5 265 300 380 400 T [ %iv]
3w~ 2100 0 — 322 —— 430 — B&0

“Use speed-injector combinotion applicable 1o engine on tesr.
+ Within 5% of brake horsepower rating shown above al Governor sgmeed

TABLE 2
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DETROIT DIESEL 92 Run-In Instructions 13.2.1
ENGIME TEST REPORT
Dare Unit Mumber S
Repair Order Mumber Model MNumber
A PRE-STARTING
PRIME LUBE PRIME FUEL TIME ADJ. ADJUST 1K),
L OIL 5YSTEM 2 SY'STEM S AL RISF VALYES s 141, o GOV, o RACKS
B BASIC ENGINE RUM-IN c BASIC RUN-IN INSPECTION
TIME
AT TIME REM BHE WATER Lr;ﬁ_E 1, Check ail at rocker arm mechani
spep | START | STOP TEMP. | peecs. L. isiset B ki 6l Jiiohs
3. Inspect for fusl gil legks
4, Inspect for water leaks
5. Check and tighten all external balts
&
D INSPECTION AFTER BASIC RUM-IM
1. Tighten Cylinder Hend & Rocker Shaft Bolts 4. Adjust Governor Gap
Adlust Valves (Het) 5. Adjust |njecter Rocks
3, Time Injectors &.
E FINAL RUN-IN
TIME TOP REM gHp | AIR BOX PRESSURE |  EXHAUST BACK CRANKCASE
START STOP  |NO LOAD |FULL LOAD FULL LOwAD PRESSURE F/L PRESSURE F/L
BLOWER INTAKE [FUEL OIL PRESSURE| WATER TEMP. LUBE ©iL LUBE OiIL PRESSURE IDLE
RES. - F/L RET. MAN. F/L FULL LOAD TEMP. F/L FULL LoAD | 10LE SPEED
F INSPECTIOMN AFTER FIMAL RUMN
1. Inspect Air Bow, Pistons, Liners, Rings &, Tighten Cil Pump Bolis
2, Impect Blower 7. Inspect Ol Pump Drive
3. Check Generator Charging Plate 8. Reploce Lube Filter Elements
4. Wash Cil Pan, Check Gasker ¥. Tighten Flywheel Belrs
s Clean Ol Punp Screen 10, Ruyr Proof Copliog Suiten
REMARES:
Fingl Run OK'd____ Dynomometer Operater Dare

MOTE: Operatar must initial soch check ond sign this report.
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13.2.1 Run-In Instructions

DETROIT DIESEL 92

f. Adaptor for connecting a pressure gage or
mercury manometer to the exhaust manifold at
the flange.

£ Adaptor for connecting a vacuum gage or water
manometer 1o the blower inlet,

h. Adaptor for connecting a fuel pressure gage to
the Muel manifold inlet passage.

i Adaptor for connecting a pressure gage or
mercury manometer (0 the turbocharger,

In some cases, gages reading in pounds per square inch
are used for determining pressures while standard
characteristics are given in inches of mercury or inches of
water. It is extremely important that the scale of such a gage
be of low range and finely divided if accuracy is desired. This
is especially true of a gage reading in psi, the reading of which
is to be converted to inches of water. The fallowing
conversion factors may be helpful.

Inches of water = psi x 27.7
Inches of mercury = psi x 2.04°
Inches of water = kPa x 4.02°
Inches of mercury = kPa x 0.30°

MNOTICE: Before starting the Run-In or
starting the engine for any reason following an
overhaul, it is of extremes importance to observe
the instructions on Preparation for Starting
Engine First Time in Section 13.1.

.Block Qil Filter Bypass Before Initial
Start-Up and Dynamometer Test of
Rebuilt Engines

Cold engine stari-up causes the lubricating oil filter
bypass valve 1o open entil oil remperature increases, When
an cngine is rebuilt and then dynamometer tested, this
bypass condition may result in the circulation of abrasive
(harmful} debris introduced into the engine during rebild.

To prevent unnecessary circulation of debris through
the lube oil system, DIXC recommends plugging the flter
bypass before start-up and during basic engine run-in. This
allows all the lube oil to flow through the filter(s), trapping
contaminants, To plug the bypass, proceed as follows:

Drill and tap a 1/4" — 20 hole in a filter bypass valve
plug. Install a bolt long enough to contact the valve
and keep il from opening and a nut 1o lock the bolt in
position (Fig. 1). When the dynamometer test is
completed, replace the modified plug with a standard
plug and change the flter(s).

Fig. 1 — Bypass Vaive with Modified Valve Plug Installad

NOTICE: To avoid dsmaging the phenolic
bypass valve, the bolt should be finger—tightened
only and then secured in place with the lock nut.
On filter adaptors with more than one bypass
valve, install modified valve plugs in all valve
openings before starting or dynamometer testing
the engine.

DDC  recommends  bringing  lube ol
temperature up to at least 80°F (15.6°C) before
starting the engine prior to testing. If the lube ail
is too cold when the engine i5 started, the
resistance to the flow of the heavier oil may cause
filter gasket leakage or bearing surface damage
from inadequate oil film

Run-In Procedure

The procedure outlined below will follow the order of
the sample Engine Test Report.

A. PRE-STARTING

1. Fill the lubrication system as outlined under
Lubrnication Sysiem — Preparation for Starting
Engine First Time in Section 13,1

2. Prime the fuel system as outlined under Fuel System
— Preparation for Starting Engine First Time in
Section 13.1

3 ~A preliminary valve clearance adjustment must be
made before the engine is started. See Valve Clearance
Adfustment in Section 14.1.

4. A preliminary injector timing check must be made
before starting the engine. See Fuel Injector Timing in
Section 14.2.

3. Preliminary governor adjustments must be made as
outlined in Section 14.
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Run-In Instructions 13.2.1

6.  Preliminary injector rack adjustment must be made
(Section 14).

NOTICE: Prior io starting a turbocharged
enging, remove the oil supply line &t each
turbocharger and add clean engine oil to the oil
ket to  ensure pre-lubrication of the
turhochargers. Reconnect the ol lines and idle
the engine for at least one minute after starting
and belore increasing the speed.

B. BASIC ENGINE RUN-IN

The operator should be observant at all times, so that
any malfunction which may develop will be detected. Since
the engine has just been reconditioned, this Run-In will be a
test of the workmanship of the serviceman who performed
the overhaul. Minor difficulties should be detected and
corrected so that a major problem will not develop.

After performing the preliminary steps, be sure all
waler valves, fuel valves, etc. are open. Also inspect the
exhaust system, air cleaner and air inlet piping to insure that
it is properly connected to the engine. Always start the
engine with minimum dynamometer resistance.

After the engine starts, if using a walter brake type
dynamometer, allow sufficient water, by means of the
control loading valves, into the dynamometer absorption
unit to show a reading of approximately 5 Ib-ft (7 Nam) on
the torgue gage (or 10-15 HP on a horsepower gage). This is
NECESsAry, on some umnils, 1o lubricate the absorption umnit
seals and to protect them from damage.

Set the emgine throttle at idle speed, check the
lubricating oil pressure and check all connections to be sure
there are no leaks,

Refer to the Engine Test Report sample which
establishes the sequence of events for the Test and Run-In,
and to the Basic Engine Run-In Schedule which indicates
the speed (rpm), length of time and the brake horsepower
required for cach phase of the test. Alse refer to the
Operating Conditions in Section 13.2 which presents the
engine operating characteristics. These characteridtice will
be 4 guide for tracing fanlty operation or lack of power.

Engine governors in most cases must be reset at the
maximum full-load speed designated for the Run-In. If a
governor is encountered which cannot be adjusted to this
spesd, a stock governor should be installed for the Run-Tn.

After checking the engine performance at idle speed
and being certain the engine and dynamometer are operating

properly, increase the engine speed to half speed and apply
the load indicated on the Basic Engine Run—In Scheduwle.

The engine should be run at this speed and load for 10
minutes to allow sufficient time for the coolant temperature

to reach the normal operating range. Record length of time,
speed, brake homepower, coolant temperature and
lubricating oil pressure on the Engine Tesr Eeport,

Run the engine at each speed and rating for the length
of time indicated in the Basic Engine Run-In Schedule. This
is the Basic Run-In. During this time, engine performance
will improve as new parts begin to “seatin”. Record all of the
required data.

C. BASIC RUN-IN INSPECTION

While the engine is undergoing the Basic Run-In,
check each item indicated in Section “C" of the Engine Test
Report. Check for fuel oil or water leaks in the rocker arm
compartment.

During the final portion of the Basic Run=In, the
engine should be inspected for fuel oil, lubricating oil and
water leaks.

Upon completion of the Basic Run-In and Inspection,
remove the load from the dynamometer and reduce the
engine speed gradually to idle and then stop the engine.

D. INSPECTION AFTER BASIC RUN-IN

The primary purpose of this inspection is to provide a
fine engine tune-up. First, tighten the cylinder head and
rocker arm shaft bolis to the proper torgue. Neat, complete
the applicable tune-up procedure. Refer 1o Section 14,

E. FINAL RUN-IN

After all of the tests have been made and the Engine
Test Report is completed through Section “D”, the engine is
ready for final test. This portion of the test and Run-in
procedure will assure the engine owner that his engine has
been rebuilt to deliver factory rated performance at the same
maximum speed and load which will be experienced in the
installation,

If the engine has been shut down for one hour or
longer, it will be necessary o have a warm-up peniod of 10
minutes at the same speed and load used for warm-up in the
Basic Run-In. If piston rings, cylinder liners or bearings
have been teplaced as a result of findings in the Basic
Run-In, the entire Basic Run-1n must be repeated as though
the Run-In and test procedure were started anew.

All readings observed during the Final Run—In should
fall within the range specified in the Operating Conditions in
Section 13.2 and should be taken at full load unless
otherwise specified. Following is a bricf discussion of each
condition to be observed,

The engine water temperarure should be taken during
the last portion of the Basic Run-In at full load. It should be
recorded and should be within the specified range.

@ Datroit Diesal Corporation
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DETROIT DIESEL 92

The jubricating ofl temperature reading must be taken
while the engine is operating at full load and after it has been
operating long enough for the temperature to stabilize. This
temperature Should be recorded and should be within the
specified range.

The lubricating oil pressure should be recorded in psi
after being taken al engine speeds indicated in the Operating
Conditions, Section 132

The fuel oil pressure at the fuzl manifold inlet passage
should be recorded and should fall within the specified
range. Fuel pressure should be recorded at maximum engine
apeed during the Final Run-In.

Check the air box pressure while the engine is
operating at maximum speed and load. This check may be
made by attaching a suitable gage (0-13 psi) or manometer
(13-0-15) toan air box drain or to a hand hole plate prepared
for this purpose. If an air box drain is used as a source for this
check, it must be clean. The air box pressure should be
recorded in inches of mercury.

Check the cramkcase pressure while the engine is
operating at maximum Run-In speed. Attach a manometer,
calibrated to read in inches of water, to the oil level dipstick
opeming. Normally, crankcase pressure should decrease
during the Run—In indicating that new rings are beginning to
“seat-in".

Check the air fnlet resiriction with 2 water manometer
connected to a fitting in the air inlet ducting located 2° above
the air inlet housing. When practicability prevents the
imsertion of a fitting at this point, the manometer may be
connected toa fitting installed in the 1/4" pipe tapped hole in
the engine air inlet housing on naturally aspirated engines. If
a hole 15 not provided, a stock housing should be drilled,
tapped and kept on hand for future use.

The restriction at this point should be checked at
full-losd engine speed. Then the air cleaner and ducting
should be removed from the air inlet housing and the engine
again operated at the same speed while noting the
manometer reading. On turbocharged engines, take the
reading on the inlet side of one of the turbochargers (see
Chart at the end of Section  13.2). The difference between the
two readings, with and without the air cleaner and ducting, is
the actual restriction caused by the air cleaner and ducting.

Check the normal afr intake vacttim al various speeds
(at mo-load) and compare the results with the Engine
Operaring Coniditions in section 3.2, Record these readings
on the Engine Test Report.

Check the exhaust back pressure (except turbocharged
engines) at the exhanst manifold companion flange or within
cune inch of this location. This check should be made with a
mercury manometer through a tube adaptor installed at the
tapped hole. If the exhaust manifold does not provide a 1/8°

'p'ipc tapped hole, such a hole can be meorporated by
reworking the exhaust manifold. Install a fitting for a
pressure gage of manometer in this hole. Care should be
exercised so0 that the fitting does not protrude into the stack.
On turbocharged engines, check the exhaust back pressurein
the exhaust piping 6" to 12" from the turbine outlet, The
tapped hole must be in a comparatively straight area for an
accuraie measurement. The manometer check should
produce a reading in inches that is below the Maximum
Exhaust Back Pressure for the engine (refer to Section 13.2).

Turbocharger compressor outlet pressure and turbine
inlet pressures are taken at full-load and no-load speeds.

Refer to the Final Engine Run—In Schedule and
determine the maximum rated brake horsspower and the
full-load speed to be used during the Final Run—Tn. Apply
the load thus determined to the dynamometer. If 2 hydraulic
governor is used, the droop may be adjusted at this time by
following the prescribed procedure. The engine should be
run at this speed and load for 1/2 hour. While making the
Final Run-In, the engine should develop, within 3%, the
maximum rated brake horsepower indicated for the speed at
which it is operating. If this brake horsepower is not
developed, the cause should be determined and corrections
made.

When the above conditions have been met, adjust the
maximum no-load speed to conform with that specified for
the particular engine. This speed may be either higher or
lower than the maximum speed used during the Basic
Run—In. This will ordinarily require a governor adjustment.

All information required in Section “E", Final
Run-In, of the Engine Test Report should be determined
und filled in. After the prescribed time for the Final Run—In
has elapsed, remove the load from the dynemometer and
reduce the engine speed gradually to idle speed and then stop
the engine. The Final Run-In is complete.

F. INSPECTION AFTER FINAL RUN-IN

After the Final Run-In and before the Engine Test
Keport is completed, a final inspection must be made. This
inspection will provide final assurance that the engine is in
proper working order. Duning this inspection, the engine is
also made ready for any brief delay in delivery or installation
which may occur. This is accomplished by rustproofing the
fuel system as outlined in Section 15.3 and adding a rust
inhibitor into the cooling system (refer to Section 13.3). The
lubricating oil filters should also be changed.

NOTICE: A rust inhibitor in the coolant
system of the V-92 engine is particularly
important because of the wet cylinder liners,
Omission of a rust inhibitor will cause rusting of
the outside diameter of the cylinder liners and
iterference with liner heat transfer.
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Run-In Instructions 13.2.1

AUTOMOTIVE ENGINE CHARGE COOLING SYSTEMS

AFT. CLE. - >

- > CO0L TEMP LESS THAN 1RO° F
== <0 COOL TEMP 1807 TO 1957
== =0 COOH. TEMP, GREATER THAM 195" F

TYPICAL 72 WAL IMSTALLATION
|18 F THERMODSTAT SHOWM|

Fig. 2-92 TA JWAL Coolant Flow Path

The emphasis placed on improved fuel economy and
the need to meet lower emissions levels both now and in the
future has resulted in the development of two new “charge
cooling™ systems on Detroit Diesel engines. In addition to
current IWAC (jacket water aftercooled) engines released in
1979, ALCC (advanced ligquid charge cooled) and AACC
(air—to—air charge cooled) engines have been added to the
lineup.

The objective of these systems is to substantially
reduce the temperature of the air supplied to the engine for
combustion. Cooler, denser air provides improved air/fuel
ratios and, when coupled with engine component changes,
improved fuel economy.

Jacket Water Aftercooling [JWAC]

In IWAC V-92 models, coolant circulates from the
water pump through the oil cooler, to the cylinder hlock
where approximately 105 is shunted wo the aftercooler and
returned to the lefi-bank thermostat housing (see Fig. 2).

Inlet air is compressed by the turbocharger and
directed to the hlower. After passing through the hlower, the
air travels through the aflercocler. “Air in" is cooled from
over JOOF (148°C) to approximately 200°F (93.3°C) at 85°F
(29.4°C) ambient temperature under full-load conditions.
The cool, dense air then travels from the aftercooler into the
air-bax and cylinders for combustion. Other aspects of the
JWAC cooling systems are identical to the standard
non-aftercooled engines.

Advanced Liquid Charge Cooling (ALCC)
The ALCC cooling system is designed to provide cool

charge air 1o Series 92TA engine cylinders using a single
radiator or heat exchanger, Principally, this is accomplished

by reducing the radiator coolant flow to increase “ifs
temperature drop and supplying the cooled coolant from the
radiator directly to the aftercooler for maximum charge air
cooling.

V-92TA ALCC Operation

The 6V-92TA ALCC cooling system (Fig. 3) consists
of a water pump that flows coolant past the non-blocking
thermostat 81 (160°F or 71°C) and through the engine oil
cooler, cylinder block, and head and then past the 52 full
blocking stat (180°F or 82°C) under cold or hot conditions.
When the water temperature reaches 160°F (71°C), the 51
thermostat begins to open, flowing some coolant through the
radiator o the aftercooler and into the inlet of the water
pump where it mizes with coolant flowing through the
engine, As the 51 thermostat opens more with the rise in
engine water temperature, the flow of coolant through the
radiator and aftercooler is increased, while the bypass flow
through the oil cooler and engine is decreased slightly. Atno
time does the bypass flow fall below 245,

At high load and under high ambient temperature
conditions when enging coolant—out temperature exgeeds
the opening temperature of the 52 thermostat (180°F .ot
82°CC], this thermostat will open, allowing part of the coolant
from radiator discharge to flow into the water pump inlet,
bypassing the aftercooler, The addition of this low path
lowers the radiator discharge pressere, resulting in a higher
radiator flow which enhances engine cooling

ALCC System Design Requirements

Rapid warm-up cooling systems with either an
integral or separate surge lank must be used with all ALCC
engines io ensure positive water pump inlet pressure under
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AMBIENT AR
DEAERATION I
CONNECTIONS v
COOLANT FROM
RADIATOR
EMIGINE CHARGE AlR
[
7
Ol GALLERY
CHECK VALVE L \ ﬂ’
FOR IMITLAL 5Tal
FlLL o 7 e e
160 THERMCSTAT 5. SENSES ENGINE WATER QUT PTROEE
COOLANTTO .
RADIATOR A COOL TEMP LESS THAM 180°F

=Gr 3-8 (OOL TEMP GREATER THAM 1 B0 F

g COOL TEMP 16070 1800 F

Fig. 3 = Typical V-82TA ALCC Coolant Flow Path

all conditions. The system miust mest all the present cooling
requirements of on-highway vehicle engines regarding fill,
drawdown, and deaeration. The maximum engine water
temperature and air-lo-water temperature  differential
rémdin at 210°F {98.8°C) and 100°F (73.7°C), respectively,
when both thermostats are fully open. A maximum
temperature differential between the radiator coolant—owt
temperature and the ambient temperature (60°F or 15.6°C
for 9ITA engines) must also be met with both thermostats
open 10 assure adequate charge air cooling under all
comditions.

ALCC Radiators

The radiators used with ALCC cooling systems are
designed for high effectiveness with low coolant flow when
compared to conventional radiators. Presently, this is
accomplished with the use of turbulated radiator tubes that
have dimples or ridges in the tubes 1o incresse scrubbing
and/or a multi-pass radiator design that increases flow
velocity and lengthens the flow path.

NOTICE: Radiators with tarbulated tubes
cannot be conventionally cleaned or rodded,
because the dimple design results in narrower
tubes. Radiators must be ultrasonically cleaned.
Failure to observe this precaution can result in
radiator damage.

Diifferent vehicle installations may have peculiarities
because of installation constrainis or the type of radiator
used. These should be addressed on an individual basis,

Series 92 Air-to-Air Charge
Cooling (AACC)

An awr—to-air charge cooling system provides much
cooler charge air than an ALCC system by directing the
turbocharger compressor discharge air through a heat

exchanger which is cooled by ambient air. The - heat
exchanger is chassis mounted, most commonly in front of the
conventional coolant radiator (Fig. 4). Since the AACC
system eliminates the need for an intercooler or in=block
aftercooler, its space in the cylinder block air box is oceupied
by an-air deflector which improves air flow into the
cylinders.

The AACC system cools the compressor air from over
250°F (121°C) to 110°F (43.3°C) at an ambient air
temperature of TTF (25°C) under full-load conditions,
Air-to-air charge cooling offers the greatest improvement in
fuel economy when compared to conventional jacket waler
aftercooling.

NOTICE: Radiator winter fronts are nol
recommended with air-to-air charge cooling
systems, because they adversely affect engine
performance.

Fig. 4 - 6Y-92 AACC Engine Showing air Flow Through
Heat Exchanger
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.COOLING SYSTEM REQUIREMENTS FOR TESTING JWAC,
ALCC AND AACC ENGINES ON A DYNAMOMETER

Jacket Water Aftercooled
{JWAC) Engine

The cooling system needed to cool a J'WAC engine on
an engine dynamometer is the same as a standard engine. No
special connections are reguired, and all of the aftercooler
piping is built into the engine.

Advanced Liquid Charge Cooled
{ALCC) Engine

I'he cooling system required to cool an ALCC engine
dynamometer must meet the following requirements:

-~ To properly fill a Series 92 ALCC cooling system, a 1"
fill lime must be connected from the heat exchanger or
radiator to the 3/4" NPTF boss on the water pamp

Tao properly vent a Series 92 ALCC cooling system,
1/4" tubes or Mo. 4 flexible hose lines must be
connected as follows: one line should run from the
deaeration housing® on the front of the right-bank
cylinder head to the heat exchanger or radiator surge
tank. A second line should be connected from the
water erossover tube connector (between the lefi-bank
and righi—bank) to the heat exchanger or radiator
surge tank. Do not tee the two biced lines together.

There are no air venis or hleed holes in the thermostats
or thermostat housings used on any DDC automotive
engines. Therefore, 4 deaeration line is required to provide
mir venting during mitial system fill and enging operation.

*Previously B.B. thermostat housing,

P e P o i i il ™)
BLEED LIMES w4 —
LOHC, BELCHW WTE -— =l
LEWEL 1N TANK -
- e + OFEN TANE
e
= i -FF.--" ol |.
- —
[} l'! = |
I 1 | |
t I vomTex GenERatoR 4 ;
2 I ——— e e e (Y -
' | / LEFT |
RHGHT BANK
BANE Te— IJ_'I THERM | ﬁLJme‘!E:Y
DERERATION — At e H5G PG F
HSG T "
i Ty 1™, SPEC. 1 80°F
| e — A= THERMOSTAT |
& i‘@‘- PROPER RESTRICTION MUST
. l BE SET WITH THIS VALVE
AFTER-
"1‘ COOLER
i g T
CODAER
T CHECK VALVE I
&
* I
§,-140°F NON-BLOCKING ™ __ £
| THERMOSTAT .

Fig. 5 - V-82TA ALCC Open Loop Test Stand Coocling System
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92TA ALCC Engine

A closed loop cooling system is preferred because it
will maintain the required positive coolant pressure at the
engine coolant inlet (lefti—hank thermostat housing).

If an open loop cooling system (one that is open to
atmosphere or dumps inte a day tank) is used, a restriction s
required at the engine water outlet connection (oil cooler
elbow — see Fig, 5). The restriction should be sized to provide
11-12 psi (76—83 kPa) coolant pressure in the oil cooler
elbow at 1800 RPM. This simulates the restriction of a
cooling system installed in a vehicle or machine. This is very
importan! since, otherwise, an engine overhest condition is
likely to ocour during engine testing.

A 10 psi (69 kPa) coolant pressure into the left-bank
rthermostat housing is required on open loop cooling systems.
An auxiliary water pump must be used to meet this
requirement.

A power evaluation of 92TA ALCC engines in.a
vehicle/maching is run identical to the TWAC engine.

Air-to-Air Charge Cooled
(AACC) Engine

The same cooling system used with JWAC engines can
be used with AACC engines. However, if an air=to-air
chassis-mounted cooler cannot be used, it can be simulated
by bolting two DDC intercoolers (Part No. 3148426)
together, side by side, with air inlet elbows such as Part Nos.
5148026 or 5148329, Imtercooler Part. Nos. 5124107 or
S144485 are also suitable from a heat dissipation standpoint.
The air piping from the turbo compressor to the cooler and
back to the engine should be 47 diameter twbing, This will
have to be reduced at the cooler air inlet elbovws, which are
3 172" diameter.

The air restriction of the two intercoolers is
comparable to a chassis-mounted cooler. However, tubing
and tubing bends should be kept 1o a minimum.

The water side of the two intercooler cores should be
piped in series or in parallel with a source of ¢ool coolant.
The coolant lemperature/flow requirement for the
intercoolers is 80°F (26.6°C) maximum at 35 GPM.

The performance of the charge air cooler system
should meet the guidelines shown on the DDC charge air
cooler performance chart (Fig. 6).

A power evaluation of an air-to-air charge cooled
engine in a vehicle is run identical to a standard or J'WAC
engine.

CHARGE AIR COOLER
PERFORMAMNCE REQUIREMENT
160 |—
- 110
140 — ]
-.___.-l S
120 | ﬁg{“
EMGINE INLET - el
— el
80 |- __:,_.."'"".: DEGREES FAHR
B
&0 [
40 1 1 1 ]
20 40 &0 B0 100 120
COMPREESOR WLET TEMPERATURE - *F

Fig. & - Charge Air Cooler Performance Requirement
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DETROIT DIESEL 92

13.3

LUBRICATING OIL, FUEL OIL AND
FILTER RECOMMENDATIONS

Selection of the proper quality of fucl and lubricating
ail s important to achieve the long and trouble-free service
for which Detroit Diesel engines are designed. Conversely,
operation with improper fuels and lubricants can cause
problems. The manufacturer’s warranty applicable to
Detroit Diesel engines provides, in part, that warranty shall
not apply to any engine which has been subject to misuse,
negligence  or  accident.  Accordingly, malfuncrions
attributable to neglect or failure to follow manufacturer's
fuel or lubricating recommendations may not be covered by
the warraniy.

A requirement of Detroit Diesel Corporation's
extended warranty program (Power Protection Plan) is that
the customer use the lubricants, fuels “and filters
recommended in this publication.

It is Detroit Diesel's policy to build engines which will
aperate satisfactorily with fuels and lubricants available in
the commercial market. However, not all fuels and
lubricants are adequate. Product selection should be made
based on these recommendations and v consultation with a
reliable supplier who understands the eguipment and its
application.

LUBRICATING OIL

Engine service life depends upon selecting the proper
lubricating oil and maintaining proper oil drain and filver
change intervals.

LUBRICANT SELECTION

There are hundreds of commercial oils marketed
today, but labeling terminology differs among suppliers and
can be confusing. Some marketers may claim that their
lubricant is suitable for all makes of diesel engines and may
list engine makes and types, including Detroil Diesel, on
their containers. Such claims by themselves are insufficient
as 2 method of lubricant selection for Detroit Diesel engines

The proper lubricating oil for all Detroit Diesel
engines is selected based on SAE Viscosity Grade and API
{American Petroleum Instirete) Service Designation. Both
of these properties are displayed on oil containers in the AP1
symbol. In addition, military specifications may be wsed for
selecting engine lubricants. Mil-L-2104D represents the
mast current military specification for diesel lubricants and
the only one recommended for Detroit Diesel engines. For
two-cycle Detroit Diesel engines, the proper lubricant must
also possess a sulfated ash content below 1.09% mass. Refer to
the following specific recommendations,

TWO-CYCLE ENGINES
Detroit Diesel Series 53, 71, 92, 149
LUBRICANT RECOMMENDATION
APl Symbol:

&

This is the only engine oil recommended for Detroit
Diesel two—cyele engines. Lubricants meeting these eriteria
have provided maximum engine life when used in
conjunction with recommended oil drain and filter
maintenance schedules.

SAE Viscosity Grade: 40
API Classification: CD-11
Military Spec.: Mil-L=-2104D
Sulfated Ash: less than 1.0%

A more detailed deseription of each of these selection
criteria may be found in & further section of this publication.
Certain engine operating conditions may require exceptions
to this recommendation. They are as follows:

1.  For continuous high temperature operation (over
10PF ambient or 200°F Coolant Out) the use of an
SAE grade 50 lubricant in all series two—cycle DDC
engines is recommended.

2, At ambient temperatures below freezing where
starting aids are not available or at very cold
temperatures (0 to =25F), the use of multiviscosity
grade 15W—40 or monograde SAE 30 lubricants will
improve startability, Exception: Do not use these
lubricants in two=cyecle marine engines or DD series
149 engines under any circomstances,

3. The API category CD-11 is relatively new and may not
be fully in use at the time of this publication. API
category CD may be used provided the recommended
military specification is satisfied. Oils with API
designation CE are not recommended in DDC
rwo-cvcle engines unless accompanied by CD-IL

4. When the use of high sulfur fuel 15 unavoidable,
lubricants with a Total Base Mumber exceeding 10 are
recommended. Such a lubricant may have a Sulfated
Ash content above 1.09% mass. High sulfur fuels
require modification to oil drain intervals. For further
information refer to that section of this publication.
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FOUR-CYCLE ENGINES
Detroit Diesel Series 60 and 8.2L

LUBRICANT RECOMMENDATION
APl Symbol:

SAE Viscosity Grade: 15W-40
APl Classification: CE
Military Spec.: Mil-L-2104D

This is the only engine oil recommended for Detroit
Diesel Series 60 and 8.2L engines. Lubricants meeting these
criteria have provided maximum engine life when used in
conjunction with recommended oil drain and Afilter
maintenance schedules,

When the use of high sulfur fuel is unavoidable,
lubricunts with a THM exceeding 10 are recommended. High
sulfur fuels require modification to oil drain intervals. For
further information refer to that section of this publication.

LUBRICATING OIL
SELECTION CRITERIA

SAE VISCOSITY GRADE

Viscosity is a measure of an oil’s ability to flow at
various temperatures. The SAE Viscosity Grade system is
defined in SAFE Standard J300 which designates a viscosity
range with a grade number. Lubricants with two grade
numbers separated by a “W" are classified as multigrade,
while those with a single number are monograde. The higher
the mumber the higher the viscosity.

API SERVICE CLASSIFICATION

The American Petroleum Institute has established s
means of classifying lubricant performance suitable for
different types of engines and types of service. The higher
performance or quality API classifications for diesel engines
include €D, CE {for four—cycle diesel engines) and CD-11
(for twoeycle diesel engines). Detroil Diesel does not
recommend. the use of the older and lower performance
classifications such as CC, CB and CA.

Multiple API Service Classifications such as “AP1
SERVICE CD, CE" or “API SERVICE CE/CD-II" are
frequently listed. Additional classifications not listed here
may also be included It is important that the DDC
recommended classification be among those listed.

APILEYMBOL

Lubricant marketers have adopted a uniform method
of displaying the SAE viscosity grade and APl service
classification information on product containers and in
product literature. The thres segment “donut” contains the
SAE grade number in the center, and the AP service in the
top segment. The lower segment is used to designate energy
conserving status for gasoline engine use and has no
significance for diesel engine use.

MILITARY SPECIFICATION

U.8. Military specifications are another means of
classifying the performance of lubricants. As with the APL
systermn, Jubricants must meet performance criteria before
approval is given. The essential difference, however, is that
lubricants mecting military specifications, particularly those
possessing Qualified Products Listing (QPL) Numbers; have
been reviewed by a commiltee consisting of engine
manufacturers, ingluding Detroit Diesel.

Military Specification Mil-L-2104D represents the
current specification for heavy-duty diesel engines and the
only one recommended by Detroit Thesel Corporation,

SULFATED ASH AND TOTAL BASE NUMBER

This is a lubricant property oblained by a laboratory
test (ASTM D874) 1o determine potential for the formation
of metallic ash. The ash residue is related to the oil's additive
compaosition and is significant in predicting lubricants which
may cause valve distress under certain operating conditions.
Sulfated ash is related to Total Base Number (TBN), also a
laboratory test (ASTM D2896) which measures an oil's
ability to neutralize acids. As TBN increases, sulfated ash
also increases to where lubricants with TBNs above 10 will
likely have sulfated ash contents above 1.09% mass.

Total Base Number is important to deposit control in
four—cycle diese] engines and to neutralize the effects of high
sulfor fuel in all diesel engines. In general, Detroit Diesel
recommends lubricants with sulfated ash contents below
1.0%% mass and TBNs between T and 10 for all Series enpgines
operating on low sulfur fuel,

UNIVERSAL OILS

Universal oils are designed for use in both gasoline and
diesel engines and provide an operational convenience in
mixed fuel ergine flcets. These products are identified with
combination APl category designations such as SF/CD or
SG/CE. Although such producis can be used in Detroit
Diiese] engines (provided they satisfy all DDC reguirements),
their wse i3 not as desirable as lubricants formulated
specifically for diesel engines, and bearing only the API
CD-11 or CE designalions,
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SYNTHETIC QILS

Synthetic oils may be used in Detroit Diesel engines
provided they meet the viscosity, performance classification
and chemical recommendations listed for non—synthetic
lubricants, Product information about synthetic oils should
be reviewed carefully since these lubricants are often claimed
to be of monograde viscosity, Their use does not permit
extension of recommended oil drain intervals,

MARIMNE LUBRICANTS, RAILROAD DIESEL
LUBRICANTS

The petroleum industry markets specialty lubncants
for use in diesel engines designed specifically for marine
propulsion or railroad locomotive use. These lubricants take
into consideration the unique environments and operational
characteristics of this type of duty, and consequently, they
are formulated quite differently from the types of lubricants
recommended by Detroit Diesel. Although in some cases
they may be suitable in Detroit Dicsel engines, they should
not be used without specific consultation with your Detroit
Iiesel distributor or regional office and the lubricant
supplier.

USE OF SUPPLEMENTAL ADDITIVES

Lubricants meeting the Detroat Diesel
recommendations outlined in this publication already
contain a balanced additive treatment. The use of
supplemental additives, such as break—in oils, top ails,
graphitizers, and friction-reducing compounds, is generally
unnecessary and can even be harmful. Never use a lubricant
supplement to “fix™ a mechanical problem, and be cautious
of products purporting to prevent one. The best approach is
to follow DDC's lubricant recommendations.

EVIDENCE OF SATISFACTORY LUBRICANT
PERFORMAMNCE

These recommendations are intended to provide a
puideling for lubricating ol selection based on favorable

service history in typical applications of Detroit Diesel
engines. Specific situations may warrant consideration of a
lubricant that does not fit these guidelines. Such a lubricant
may perform satisfactorily in certain circumstances, and he
inappropriate for others.

For such products, evidence of satisfactory
performance should be obtained from the vil supplier on the
specific lube oil blend being considered and compared with
the performance of a DDC recommended lubricant as
reference.  Comparative  performance  evidence  would
include stationary engine tests and field testing in a similar
application and severity.

The type of feld test used by the ofl supplier depends
on the series engine in which the candidate oil will be used
and the service application. The candidate test oil engines
should all operate for the mileage/hours indicated in the
table below. Any serious mechanical problems should be
recorded. At the conclusion of the test, the engines should be
disassembled and quantitatively compared with reference oil
engines for:

— Ring conditions (broken, stuck and wear)

= Cylinder limer and piston skirt scuffing

—  Exhaust valve face and seat deposits and distress
~  Piston pin and slipper bushing wear

- Piston ring land deposits

< Dwerall valve train and bearing wear

Several stationary engine tests have been designed by
and utilized by Detroit Diesel for evaluation of lubricants.
These tests mnclude:

100 Hour Serics 92 Accelernted Engine Test

— evaluates liners, rings and shipper bushings

Series 71 Valve Guttering Test

- evaluates effects of high ash on valve distress
100 Hour Series 60 Truck Cycle Test
- evaluates deposit and ring sticking

240 Hour 6V53T Endurance Test (FTM 355)

— evaluates liner and ring wear {used for CD=11)

LUBRICATING OIL FIELD TESTING GUIDELINES

NO. ENGINES NO. ENGINES
ENGINE SERVICE TEST ON CANDIDATE ON REFERENCE
SERIES APPLICATION DURATION TEST OIL BASELINE OIL
63 Pickup & 50,000 B 5
Dalivery Miles
60, 71, Highway 200,000 B B
g2 Truck, GVW Miles
78,000 Ibs
1489 Off-Road 10,000 3 3
120 Ton Hours
Rear Du_ mp
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Although stationary engine testing provides important
lubricant performance evaluation, it should be considercd
secondary to a properly conducted field test evaluation.

Upon completion of the field and stationary testing of
products which meet or excesd the performance of
lubricants recommended in this publication, Detroit Diesel
will issue a written approval for their use in the application
field tested. Such approval will be limited to the specific
formulation (identical basestock and additive treatment) in
which the testing was conducted.

OIL CHANGE INTERVALS

During use, engine lubricating oil undergoes
deterioration  from  combustion  by—products  and
contamination. For this rcason, regular oil drain intervals
are necessary. These intervals however, may vary in lengrth
depending upon engine operation, fuel quality, and lubricant
quality. The oil drain interval may be established on
recommendations of a Detroit Diese] Oil Analysis Program
until the most practical oil change interval has been
determined. Under no circumstances, however, should the
drain intervals in the chart be exceeded. Refer to the “Used
Lubricating Ol Analysis™ section of this publication for
more information. All engine oil filters should be changed
when the lube oil is changed.

MAXIMUM RECOMMENDED
DIL DRAIN INTERVALS
(Normal Operation)

Ol
SERVICE APPLICATION ENGINE SERIES DRAIN INTERVAL
Highway Truck 60, 71 & 82 20,000 Milps [32,000 kM)
City Transit Coachas 53, 71R92 B.000 Milws (9800 k|
Pick=up & Dailvary, 53.7T1.82 12000 Miles [19,000 kM)
Stop & Go, Shart Trip a2 8.000 Milas 12,800 k|
Inedurgtrial, Agricultursl 148MA B0 Hre or 1 ¥r
and Marine 1487 300 Hre. or 1 ¥r.
53, 80. 71. 150 Hrs
B2& B2
Swtiongry Units
Fudl Tima: 53. 71,92 50O Hrs. or 1 Mo,
& 149
Suandby 53.71.91, 150 Hie. or 1Y
140 & 820

OIL CHANGE INTERVALS WHEN
USING HIGH SULFUR FUEL

When the continuous use of high sulfur fuel (greater
than 0.5%%) is unavoidable, lubricant selection and o1l drain
mterval must be modified. A lubricant with a Total
Base Number (TBN per ASTM D 28%) above 10 is

recommended. It is hkely that such a lubricant will also
exhibit a sulfated ash above 1.0%. The proper il drain
interval- must be determined by oil analysis when operating
on highsulfur fuel. A reduction in TEN (D 2896) to one third
of the initial value provides a general drain  interval
guideline.

MAXIMUM RECOMMENDED
OIL DRAIN INTERVALS

FUEL SULFUR 0.5% TO 1.0%
Use a lubricant with TBN (ASTM D 2896) 10 to 30

DIl DRAIN INTERVAL
SERVICE APPLICATION ENGINE SERIES 10-19 TBMN 20-30 TBN

BO, 71 &82 16,000 Me. 20,000 Mi
(24,000 kM) (32,000 kM)

Higihway Trisck

City Transit Conches 53,71 &82 4000Mi.  6.000 M
[6.400 kM| (8.600 kM)
Pick-up & Dalivary LE R R Y BOOC M. 12,000 Mi.
Stop & Go, Short Trip 112,500 kM| (20,000 kM)
8z 4000 M. S.000MI
[B,400 kb| {8,500 kM)
Ind ustrial, Agriculiural T4BNA 300 Hrs. GO0 Hrs,
and Maring 1487 200 Hrs 300 Hrs.
[or 1 %r. Maximmum]
43, 60,71, 100 Hrs 154 Hrs.
azmai
Srationary Units
Full Tima 53,71, 92 300 Hra 500 Hrs.
& 148 lor 1 Mo, BMagimum]
Standby 53, 71,93, 100 Hrs: 150 Hrs.
149 & B2L {or 1 ¥r. Maximum]

MAXIMUM RECOMMENDED
OIL DRAIN INTERVALS

FUEL SULFUR ABOVE 1.0%
Usze a lubricant with TEN (ASTM D 2896) 10 to 30

QIL DRAIN INTERYAL
SERVICE APPLICATION ENGINE SERIES 10-19 TEN 20-30 TEN

Hig hwray Truck 0. TI&02 TEDOMI 16000 M
(12.000 kM) (24,000 kW)
City Transit Conches B3 T1&52 2,090 M & WD B
(3,000 kM) (B 400 kM)
Pick-up & Dalivery 53, 7T1&82 4,000 My B.000 Mi
Stop & Go. Short Trip 18,500 kM) {12,500 kMj
820 2,000 Mi 4,000 Mi.
3,000 kM) (6,400 kM)
Indeisirial, Agricultursl T49NA 160 Hrs 300 Hrs
and Marine 1497 100 Hra 200 Hrs
for & Mos. Maximum]
§3 80, 71, 50 Hrg 100 Hre
B2 & E2L
Sravionary Unitg
Full Time 53. 7192 150 Hrs 300 Hrs.
& 148
Grarndby 53, 71. 852, 50 Hrs. 00 Hrs.
149 & B JL far 8 Mos, Mamimem|
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USED LUBRICATING OIL ANALYSIS

A used lubricating oil analysis program such as the
Detroit Diesel Oil Analysis Program is recommended for the
monitoring of crankcase oil in all engines. Since an oil
analysis indicates the condition of the engme, not the
lubricating cil, it should not be used to extend oil drain
intervals, The oil should be changed immediately if any
contamination is present in concentrations exceeding the
warning limits shown in the table. Tt should not however, be
coneluded that the engine is worn out hased on a single
measurement that exceeds the warning level. Imminent
engmme  wearout  can only be determined through a
continuous oil analysis program wherein the change in daia
or deviation from baseline data can be used to interpret
condition of engine paris.

Characteristics relating to lubricating oil dilution
should trigger corrective action to identify and fix the
saurce(s).

Confirmation of the need for engine overhaul should
be based on operational data (imcreasing oil consumption
and crankcase pressure, for example) and physical
inspection of parts.

USED LUBRICATING OIL ANALYSIS
WARNING LIMITS

These values indicate the need for an immediate oil
change, but do nol necessarily indicate internal engine
problems requiring engine teardown.

WARNING LIMITS

Four
ASTM Two Cycle Cycle
Designation| 63, 71,82 | 148 | 60.8.2
Fentane Insalublas
Mass % Max D BE3 10 1.0 1.0
Carbon (Soot)
Caontent, TGA Ef11a o8 1.5
Mass BMax
Viscosity at DAad4E &
40" Sy D 2181
& Max. Incresss 40.0 40.0 40.0
% Max Decraase 15.0 15.0 15.0
Tothl Base Numbes
[TEH) Min D 664 1.0 1.0 1.0
Min D 20886 20 20 20
Weatler Content
|diluticsn)
Vol % Max D86 0.30 0.30 0.30
Flagh Point "¢
Redusction Max. B ez 40.0 40.0 40.0
Fual Dilution
Vol % Max. 1 25 1.0 26
Glytol Dilution D 2982
FPM Max 1000 1000 1000
Irgn Content i‘?_ﬂ
PPM Fe Max. L 160 36 |g2-=380
Coppsr Cantent ﬂﬂ
FFM Cu Max g 25 25 B8.2=30
Sodium Contsnt
FPM Na Ower
Baseling Max L (1] 50 50
Boron Contant
PPM B Ovar
Basedine Meau ) 20 20 20

* Mo ASTM Designation
** Elemental Analysis are conducted using gither emisaian o
atomic sbsorplion spectroscopy
Neither method has an ASTM dessgnation.
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FUEL OIL

QUALITY AND SELECTION

The quality of fuel used is a very important factor in
obtaining satisfactory engine performance, long engine life,
and scceptable exhaust emission levels. DDC engines are
designed 1o operate on most diesel fuels marketed today. In
general, fuels meeting the properties of ASTM Designation
D 975 (grades 1-D and 2-I3) have provided satisfactory
performance. The ASTM D 975 specification however does
not in isell adeguately define the fuel characteristics
necessary for assurance of fuel quality. The properties listed
in the Fuel Oil Selection Chart have provided optimum
engine performance.

FUEL OIL SELECTION CHART

Gareral Fuel ASTM e, 1 Mg, 2°
Clasgification Test ASTM 1-0 ASTM 2D
Grawity, "AP1 & D 2g7 A4 4 33-37
Fhash Point
Min. “F ('C) D83 100 [3B} 125 [82)
Viscosity,
Kinematic.
5T ® W00 (40| 0448 13-2.4 1.8-4.1
Claud Poimt "Fg D 2500 See Note 1 Soe Note 1
Suffur Cantont
wi%, Max, D128 0.8 OB
Carbon Fasdug
on 10%, wi', Max DE24 015 0.38
Accelerated Stability
Totwl Insolubies
mg 100 mi, Mas, & 02274 1.6 15
Ash, wi®, Max D4az 0o oo
Cetana Number, Min. 4| DE13 45 a5
Distillation =F:1:]
Tamparaturs, F (C)
IBP, Typical 3 A8Q1TT) F75 (194}
10% Typical 3 385 (1886} 430 (224
S0% Typical 3 425 [218] 810 |2 8&]
0% + 500 (260 Maw. | 825 (329) Mz
End Poant 3 S50 {288) Max.| §75(357) Max:
Water b Sediment
% Max D1798 0.0% D.O%

# Not spacified in ASTM D 075
+ Diffess from ASTM D 975
*No 1 digsal fusl is regemmanded for use in city coach engine
madels Mo 2 diesel fuel may be used in city coach engive models
which have Been certified to pass Federsl and Califomia
amidsion slamdards
Mote 1 The cloud poent should be 10°F (8°C) below the lowast ax-
peciad fuad temperature 1w prevent clegging of fual filtars by
war orystals
MNota 2 When prolcnged idling perieds or cold waather conditions
below 3IF (0°C) ate encountared, the use af 1-D fuel is
racommanded. Numbers 1-D fuels shauld alaa be considerad
when aperating coantinuously at atitudes ahiove SO00 f

FUEL OIL SELECTION CRITERIA

DISTILLATION

The beiling range is a very important property in
consideration of diesel fuel quality. The determination of
boiling range 1s made using ASTM Test Method D 86. Many
specifications contain a partial listing of the distillation
results, 12, Dhistillation Temperature At 904 Recovered.
Many diesel fuels are blended products which may contain
comstituents with boiling ranges much different than the
mujority of the fuel composition. The full boiling range as
shown in the Fuel Oil Selection Chart should be used for
proper selection.

FINAL BOILING POINT

Fuel can be burned in an engine only after it has been
vaporized. The temperature at which fuel is completely
vaporized is described as the End  point Temperature in
ASTM D 86 Distillation Test Method. This temperature:

‘must be low enough to permit complete vaporization at

combustion chamber emperatures. The  combustion
chiamber temperature depends on ambient (emperature,
engine-speed and load. Poor vaporization is more apt to
oceur diring severe cold weather, prolonged idling, and/or
light load operation. Therefore engines operating under
these conditions should weilize fuels with lower distillation
end point temperatures.

COMPLETELY DISTILLED FLUID

Fuel selected should be completely distilled material
That is, the fuel should exhibit no less than 98% recovery
when subjected 1o the ASTM D 86 Distillation Test Method,

CETANE NUMBER

Cetane Number is mistakenly used to indicate fuel
quality. However, Cetane MNumber is most useful in
predicting engine startup. A high Cetane Number should not
be considered alone when evaluating fuel guality., Other
properties such as end point distillation temperatere and
carhon residue should also be considered. Caleulated Cétdine

Index is sometimes reported ingtead of Cetane Number:
Letane Index is an empirical property determined through

the use of a mathemavical equation whereas Cetane Number
is determined through an engine test

FUEL-STABILITY

Diesel Fuel oxidizes in the presence of air and waler,
particularly if the fuel contains cracked products which are
relmtively unstable, The oxidation of fuel can result in the
formation of undesirable goms and sediment. Such
undesirable products can cavse filter plugging, combustion
chamber deposit formation and gumming or lacquering of
injection system componenes with resultant sticking or wear,
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ASTM Test Method D 2274 measures diesel fuel oxidative
stability. Although the results of the test may vary with
actual field storage, i does measure characteristies which
will effeet fuel storage stability for periods up to 12 months.

FUEL SULFUR CONTENT

The sulfur content of the fuel shoould be a5 low as
possible to avoid premature wear and excessive deposit
formation, Fuel containing no more than 0.5% sulfur are
recommended. If the use of fuels with sulfur contents abave
0.54% are unavoidable, lube oil drain intervals and lubricant
selection need to be changed. Detroit Dicsel recommends
that the Total Base Number (TBN D 28968) of the lubricant
be monitored and the oil drain interval be reduced.

FUEL OPERATING TEMPERATURE AND
VISCOSITY

Since Diesel Fuel provides cooling of the njection
system, the temperature of the fuel may vary considerably
due to the ambient temperature, engine operating
temperature, and the amount of fuel remaining in the tank:
As fuel lemperature increases, the fuel viscosity and therfore
the lubrication capabilities of the fuel diminish. Maintaining
proper fuel temperatures in combination with selection of
fuels-with the viscosity ranges shown in the Fuel Oil
Selecion’ Chart will assure proper injection  system
funmctioning.

DIESEL FUEL STORAGE

Fuel oil should be clean and free of contamination.
Storage tanks and stored fuel should be inspected regularly
for dirt, water, and sludge; and cleaned if contaminated.
Diesel fuel tanks can be made of aluminum, monel stainless
steel, black iron, welded steel or reinforced (non—reactive)
plastic.

NOTICE: Galvanized steel or sheet metal
tanks and galvanized pipes or fittings should
never be used in any diesel fuel storage, delivery
or fuel system. The fuel oil will react chemically
with the sinc coatng, forming a compOund

which can clog the filters and can cause engine
damage.

FUEL ADDITIVES

Detroit Diesel engines operate satisfactorily on a wide
range of diesel fuels without the addition of supplemental
sdditives. Such additives increase operating costs without
providing benefit.

Fuel additives
include:

specifically NOT  recommended

Used Lubricating Oil
Gasaline

Detroit Diesel does MOT recommend the use of
drained lubricating oil or gasoline in diesel fuel. Furthermore
Detroit Diesel Corporation will not be responsible for any
detrimental effects which it determines resulted form this
practice.

Some fuel additives provide temperary benefits but do
not replace good fuel handling practices. Such additives dre
helpful when water contamination is suspected:

- Iscpropy] Aleohol—1 pint per 125 gallons of
fuel for winter freese up protection.

~  Biocide—For treatment of microbe growth or
black “glime". Follow manufaciuorers”
instructions for treatment.

Other fuel additives are of questionable bencfit. These
include a variety of independently marketed products which
claim to be:

- Cetane Improvers
- Combustion Improvers
= Cold Weather Flow Improvers

These products should be accompanied with
performance data supporting their merit. It is not the policy
of Drerreit Diesel Corporation (o approve or endorse such
products.
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Filters make up an integral part of fuel and lubricating
oil systems. Proper filter selection and maintenence are

FILTER RECOMMENDATIONS

important to satisfactory engine operation and service life.

Filiers should be utilized for maintaining a clean system, not
for cleaning up a contaminated system.

FUEL FILTER RECOMMENDATION

Regular Service

Filt Mi Bet
T.,I,:&r H::r:: Rat;:: Manufacturer Filter No.
Primary 30 — AC Spark Plug T652
Div. GM TEG3
T541
TE32
T915
To36
T958
Secondary 12 — AC Spark Plug TP509
Div. GM TP540X
TFG24
TP31E6
TFP328
TF958
FUEL FILTER RECOMMENDATION
Severe Duty Service
Fil Mi Be
T'a::; Ra.:ir::; Hat‘?u Manufacturer Filter No.
Primary - -— Racaor B32002
Secondary pe | 200 Pall Corp. Head
HH7400A12UPRBP
Elemam
HC7400SUP-4H
Secondary 5 —_ AC Spark Plug TP316L
(Alternate) TPA2BL
TPAGBSL
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DETROIT DIESEL 92 Filter Recommendations 13.3

LUBRICATING OIL FILTER RECOMMENDATION
Series 53, 71,92, 149

Filter Micron Beta .
Type Rating Ratio Manufacturer Filter No.
Full Flow 12 75 AC Spark Plug PF911L
Div. GM P/N 25013182

LUBRICATING OIL FILTER RECOMMENDATION

Series 60
Filter Micron Beta .
Type Rating Ratio Manufacturer Filter No.
Full Flow 45 a0 AC Spark Plug PF311
Div. GM P/N 250104395
By-Pass 10 a0 AC Spark Plug P-940
Div. GM P/N 25011188

LUBRICATING OIL FILTER RECOMMENDATION

Series 8.2L
Filter Micron Beata
Type Rating Ratio Manufacturer Filter No.
Full Flow 25 a8 AC Spark Plug PF35
Div. GM P/N 6438384
@ 1988 Detroit Diesel Corporation October, 1988 SEC. 13.3 Page 9
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13.3

DETROIT DIESEL 92

COOLANT SPECIFICATIONS

The coolant provides a medium for heat transfer and
controls ‘the internal temperature of the engine during
operation. In an engine having proper coolant flow, the heat
of combustion is conveyed through the cylinder walls and the
cylinder head into the coolant. Without adequare coolant,
normal heat transfer cannot take place within the engine,
and engine temperature rapidly rises. In general, water
containing varipus materials in solution is used for this
purpose.

COOLANT REQUIREMENTS

Coolant solutions used in Detroit Diesel engines must
mezt the following basic requirements:

1.  Provide for adequate heat transfer.

2. Frovide a corrosion—resistant environment within the
cooling system.

3. Prevent formation of scale or sludge deposits in the
cooling system.

4. Be compatible with the cooling system hose and seal
materials.

5. Provide adequate freeze protection during cold
weather operation and boil-over protection in hot
weather.

The first four requirements are satisfied by combining
a suitable water with reliable inhibitors. When freeze
protection is required, a solution of suitable water and an
antifreeze containing adeguate inhibitors will provide a
satisfactory coolant.  Ethylene glycol-based antifreeze
solutions are recommended for year-round use in Detroit
Driese] engines.

WATER

‘Whether of drinking quality or not, any water will
produce a corrosive environment in the cooling system, and
the mineral content may permit scale deposits to form on
miernal coohng system surfaces. Therefore, water sclected
as @ coolant musi be properly treated with inhibitors o
control corrosion and scale deposition.

To determine if & particular water is suitable for use as
a ‘coolant when properly inhibited, the following
characteristics must be considered: the concentration of
chlorides and sulfates, total hardness and dissolved solids.

Chlorides and,for sulfates vend to acoelerate corrosion,
while hardness (percentage of magnesium and calcium salts
broadly classified as carbonates) causes deposits of scale.
Total dissolved solids may cause scale deposits, sludge
deposits, corrosion or 4 combination of these, Chlorides,
sulfates, magnesium and calcium are among the materials

PARTS PER GRAINS PER
MILLION GALLON

Chiorices (Maximum) 40 25

Sulfates (Mazimum} 100 58

Total Dissalved Solds | Maximum) 340 20

Total Hardness (Maximum} 170 10
TABLE 1

Datermine The Concaniralions
of Chiorides, Bulfataes, And
Tetal Dissalved Sclids
In Thi Waler

|
| |
Chioriges Undar 40 ppm Chloridas Over 40-ppm
Anel
Builfates Under 100 pom
And

Sultatas Ower 100 ppm
Qr
Tatal Dissolved Salida Tatal Dissolved Solida
Under 340 ppm Crier 340 pem
o | 1

Determine Total Distill, Dre-rminarafirs
Hardnesa Of The Water Or De-ionize The Watar

| |
Water Suitable For

Use in Coolant
Total Hardneas| | Total Hardness
Unger 170 ppmf | Over 170 ppm |
T Plus Inhibitoss:
Sofen
The Water

—I—I

Water Sultabla For
Use |n Coolan)

Phsg Inhibiters

TABLE 2

which make up dissolved solids. Water within the hmits
specified in Table 1 is satisfactory as an engine coolant when
proper inhibitors are added. The procedure for evaluating
water intended for use in a coolant solution is shown in
Tuble 2.

CORROSION INHIBITORS VITAL

A corrosion inhibitor is a water-soluble chemical
compound which protects the metallic surfaces of the
cooling system against corrosive attack. Some of the more
commaonly used corrasion inhibitors are chromates, borates,
nitrates, nitrites and soluble oil.  (Soluble il is not
recommended a5 a corrosion inhibitor). Depletion of all
types of inhibitors occurs - through normal operation.

Page 10

QOctober, 1988

® 1988 Detroit Diesel Corporation

downloaded from the Boatdiesel.com PDF Library by Dmb993@earthlink.net on 11-Nov-12



downloaded from the Boatdiesel.com PDF Library by Dmb993@earthlink.net on 11-Nov-12
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Coolant Specifications 13.3

Therefore, strength levels must be maintained by adding
inhibitors as required after testing the coolant.

The importance of a properly inhibited coolant cannot
be oversiressed. A coolant which has insufficient inhibitors,
the wrong inhibitors, or no inhibitors at all invites the
formation of rust and scale deposits within the cooling
system. Rust, scale, and mineral deposils can wear out water
pump seals and coat the wallzs of the cylinder block water
jackets and the outside walls of the cylinder liners. As these
deposits build up, they insulate the metal and reduce the rate
of heat transfer, For example, a 1/16” deposit of rust or scale
on 1" of cast ron is equivalent to 4-1,/4" of cast iron in heat
transferability (Fig. 1).

T e e
e | — RIS
Cast Cast
O WON
e
e
e
MIMERAL DEFOSIT 11734
1 CAST IROM PLUS 1/16" MIMERAL DEPOSIT =
A 1747 CAST ROM w HEAT TRAMSFERABILITY

Fig. 1 - Haat Transfer Capacity

An engine affected in this manner overheats gradually
over a period of weeks or months, Liner scuffing, scoring,
piston seizure and cylinder head cracking are the inevitable
results, An improperly inhibited coolant can also become
corrosive enough to “eat away” coolant passages and seal
ring grooves and cause coolant leaks to develop. I sufficient
coolent accumulates on top of & piston, a hydrostatic lock
can occur while the engine is being started. This, in turn, can
result in a bent connecting rod.

Animproperly inhibited coolant can also contribute to
cavitation erosion.  Cavitation erosion is caused by the
collapse of bubbles (vapor packets) formed at the coolant
side of an engine component. The collapse results from a
pressure differential in the liquid caused by the vibeation of
the engine part. As bubbles collapse, they form pin points of
very high pressure. Over a period of time, the rapid
succession of millions of tiny bursting bubbles can wear away
{erode] internal engine surfaces.

Components such as fresh water pump impellers and
cylinder liners are especially susceptible 1o cavitation
erosion. In exireme cases their surfaces can become so
deeply pitted that they appear to be spongy, and holes can
develop completely through them.

Chromates

Sodivm chromate and potassium dichromate are two
of the best und most commonly used water system corrosion
inhibitors. Care should be exercised in handling these
materials due to their toxic nature,

Chromate inhibitors should nof be used in antifrecze
solutions. Chromium hydroxide, commonly called “green
slime™, can result from the use of chromate inhibitors with
antifreeze. This material deposits on the cooling system
passages, reducing the heat transfer rate (Fig. 1} and
resulting in engine overheating. Engines which have
operated with a chromate-inhibited water must be
chemically cleaned before the addition of antifrecze. A
commercial  heavy—duty descaler should be used in
sccordance with the manufacturer’s recommendation for
this purpose.

Soluble Oil

Soluble oil has been used as a corrosion inhibitor for
many years. It has, however, required very close attention
relative to the concentration level due to adverse effects on
heat transfer if the concentration exceeds 1% by volume. For
example: 1.25% ofsoluble oil in the cooling system increases
fire deck temperatures 6% and a 2.509% concentration raises
fire deck temperatures up to 15%. Soluble ml is not
recommended as a corrosion inhibitor.

Non-Chromates

Non-chromate inhibitors (borates, nitrates, nitrites,
etc.) provide corrosion protection in the cooling system with
the basic sdvantage that they can be used with either water or
o water-and-antifreeze solution.

INHIBITOR SYSTEMS

An inhibitor system i a combination of chemical
compounds which provide corrosion protection, pH control
and water—softening ability. Corrosion protection is
discussed under the heading Corrosion Inhibitors Vital, pH
contral 15 used to maintain an acid-free solution. * The
water—softening ability deters formation of mineral deposits.
Inhibitor systems are available in various forms such as
coolant filter elements, liquid and dry bulk inhibitor
additives and as integral parts of antifreeze.

Coolant Filter Elements

Replaceable elements are available with various
chemical inhibitor systems. Compatibility of the element
with other ingredients of the coolant solution cannot always
ke taken for granted.

% 1988 Detroit Diesel Corporation
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DETROIT DIESEL 92

Problems have developed from the wuse of the
magnesium lower support plate used by some manufacturers
in their eoolant filters. The magnesium plate will be attacked
by solutions which will not be detrimental to other metals in
the cooling system. The dissolved magnesium will be
deposited in the hottest zones of the engine where heat
transfer is most critical. The use of an aluminum or zine
suppaort plate in preference 1o magnesium is recommended o
eliminate the potential of this tvpe of deposit.

High chloride coolants will have a detrimental effect
on the water-softening capabilitics of systems using
ion—exchange resins, Accumulations of calcium and
magnesium ions removed from the coolant and held captive
by the zeolite resin can be released into the coolant by a
regenerative process caused by high chlonde-conieni
solutions.

Inhibitor Additives

Commercially packaged inhibitor systems are
available which can be added directly to the engine coolant.
Both chromate and non-chromate systems are available and
care should be taken regarding inhibitor compatibility with
other coolant constituents.

Non—chromate inhibitor systems are recommended
for use in Detroit Diesel engines. These systems can be used
with either waler or water-and-antifreeze solutions and
provide corrosion protection, pH control and water
softening. Most non-chromate inhibitor systems offer the
additional advantage of a simple on-site test to determine
protection level. Since they are added directly to the coolant,
they require no additional hardware or plumbing,

All inhibitors become depleted through normal
operation and additional inhibitor must be added to the
coolant as required to maintain original strength levels.

NOTICE: Over-inhibiting antifreeze solutions
can cause silicate dropout. Always follow the
supplier's recommendations on inhibitor usage
and handling.

TEST METHODS

Test kits and test strips are commercially available to
check engine coolant for corrasion inhibitor strength level
Conlant should be tested to determine the need for corrosion
inhibitor supplements and the amount required. Do not use
ane manufacturer’s test to measure the imhibitor strength
level of another manufacturer's product. Always follow the
manufacturer’s recommended test procedures.

100 149
:
ey 41138
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240 = e
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270 _ iem—T 104
00 23
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Fig. 2 - Coolant Freezing and Boiling Temperatures vs.
Antifreeze Concentration |{Sea Level)

ANTIFREEZE

When freeze protection is required, use an antifresze
that meets the GM 6038M formulation, which limits silicate
to 0.15% maximum or an equivalent formulation meeting
the 0,159 maximum silicate and GM 1899M performance
requirements:

Solutions of less than 30% do not provide adequate
corrosion protection. Concentrations over 67% adversely
affect freere protection, heat transfer rates and silicate
stability. A 509 antifreeze solution is normally used as
factory—fill.
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Ethylene glycol base antifrecze is recommended for
use in all Defroit Diesel engines. Methyl alcohol base
antifreeze is not recommended because of its effect on the
non—metallic components of the cooling system and because
of its low boiling point. Methoxy propanol base antifreeze is
not recommended for use in Detroit Diesel engines due 1o the
presence of fluoroelastomer seals in the cooling system.

Antifreeze solutions should be wsed year-round o
provide freeze protection in the winter, boil-over protection
in the summer and a stable environment for seals and hoses
in the cooling system of the engine.

The inhibitors in antifrecze solutions should be
replenished with a non—chromate corrosion  inhibitor
supplement when indicated by testing the coolant. Engine
coolant should be checked at approximately 500 hour or
20,000 mile intervals

A cooling system properly maintained and protected
with supplemental corrosion inhibitors can be operated up to
two vears, 200,000 miles, or 6000 hours, whichever comes
first. At this interval the antifreeze should be drained and the
cooling system ¢leaned thoroughly. The cooling system
should then be replenished with an ethylene glycol-base
antifrecze/ water solution in the required concentration (sec

graph).

NOTICE: Failure to maintain inhibitors ai
proper levels can result in damage to the cooling
system and i1s related components. Conversely,
overinhibiting antifreeze solutions can cause
silicate dropout. Always follow the supplier’s
recommendations  on  inhibitor usage and
handling,

SILICATE DROPOUT

Excessive amounts of chemicals in the engine coolant
can cause silicate dropoul, which ereates a gel-type deposit
that reduces heat transfer and coolant flow,

The gel takes on the color of the coolant solution in the
wel statc but appears as a whire powdery deposit when dry.
Although silica gel is non-abrasive, it can pick up solid
particles in the coolant and become a grilty abrasive deposit
that can causc excessive wear of water pump seals and other
cooling system components, The wet gel can be removed by
nan-acid (alkali) type heavy—duty cleaners, while the dried
silicate requires engine disassembly and caustic solution or
mechatical cleaning of individual components.

The total amount of chermeals i the coolant can be
minimized by using GM 6038M formulation antifreeze at
the required freeze protection level, corrosion inhibitor
supplements as needed to muintaim protection and water that
meets Detroit Dhesel reguiremenis,

GENERAL RECOMMENDATIONS

All Detroit Diiesel engines incorporate pressurized
cooling systems which permit operation at temperatures
higher tham non—pressurized systems. It is essential that
these systems be kept clean and leak-free, that filler caps and
pressure relief mechanisms be correctly installed at all times
and that coolant levels be maintained.

Always mainiain engine coolani at the proper level. A
low coolant level allows the water pump to mix air with the
coolant.  Air bubbles in the coolant can “insulate™ the
cylinder walls, preventing normal heat transfer.  An
abnormally low coolant level can cause the water pump to
become “air-bound,” a condition in which it works
feverishly but pumps nothing. Without proper heat transfer,
silicone elastomer head—to-block water hole seals can
deteriorate and cylinder components can expand so that
pistons rapidly cut theough the Jubricant on the liner walls,
Scuffing and piston seizure may follow.

CAUTION: Use extreme care when
removing a radiator pressure=control
cap from an engine. The sudden release
of pressure from a heatad cooling
systern can result in a loss of coolant
and possible personal injury [scalding)
from the hot liquid.

An engine may contain the correct amount of properly
inhibited coalant, but still fail o adequaltely cool the engine
In cases where this oceurs, other cavses of low coolant flow,
gither engine or cooling system related, should be
investigated.

1.  Always use a properly inhibited coolant.
2. Do not use soluble oil.

3. Maintzin the prescribed inhibitor strength level by
adding inhibitors as needed after testing the coolant.

4, Always follow the manufacturer's recommendations
on inhitor psage and handling.

5. Iffresze protection is required, use a solution of water
and antifreeze thal meets the GM 6038M formulation
or an equivalent antifrecze with a 0.15% maximum
silicate content that meets GM [899M performance
specifications.

6. Reinhibit antifrecze with a non-chromate inhibitor
system.

7. Do not use a chromate inhibitor with antifreeze.

8. Do not use methoxy propanol basc antifreczs.
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DETROIT DIESEL 92

% Do not mix ethylene glycol base antifreeze with 14,
methoxy propanol base antifreeze in the coaling

Do not add inhibitor supplements to mew antifrecze
solutions, except for the fndtiad Il to provide optimum
caviiation protection.

Use an antifreeze solution year-round for freeze and
boil—over protection. Seasonal changing of coolant
from an antifreeze solution (o an inhibitor—water
solution is not recommended.

A cooling system properly maintained and protected
with supplemental corrosion inhibitors can be
operated up to two vears, 200,000 miles, or G000 hours,
whichever comes first. At this interval the antifreeze
should be drained and the cooling system cleaned
thoroughly.

sysiem.
10 Antifreeze makeup solutions should be mixed at the 3.
sume concentration as the original coalant.
1. Do not use sealer additives or antifreeze containing
sealer additives 16.
12, Do not use methyl alcohol base antifreeze.
13. Use extreme care when removing the radiator
pressure—control cap.
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