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The engines use GM's Vortec name, and Straight-4 , Straight-5 , and Straight-6 engines are all
part of the same family, sharing the same manufacturing equipment, rods, pistons, valves, and
other parts. They feature coil-on-plug ignition systems, [1] variable valve timing on the exhaust
side, electronic throttle control , and a special oil pan with a pass-through for the half shafts in
four-wheel drive vehicles. The inclusion of VVT on the exhaust camshaft side allows the Atlas
series to meet emissions standards without the use of EGR , simplifying the engine design and
increasing power for a broad power curve. The Vortec , , , and engines have replaceable steel
cylinder liners in the block. These vehicles were designed around the I6 engine. The I6 version
was used in a Baja racing truck, winning its first race in a class that also included V8 engines.
The LL8 or Vortec , is a straight-6 gasoline engine produced between and It displaces 4. It has
four valves per cylinder, utilizes dual-overhead cams DOHC design, and features variable valve
timing on the exhaust cam, a first for GM Inline engines. Engine redline is rpm. The LL8 was on
the Ward's 10 Best Engines list for through and was the basis for all the other Atlas engines. It
displaces 3. The LLR also corrected the head issue found in the L The LK5 also called the
Vortec is a 2. The LLV also called Vortec is a 2. From Wikipedia, the free encyclopedia. Motor
vehicle engine. Chevrolet straight-6 engine General Motors engine. Retrieved 16 April Retrieved
October 27, Categories : General Motors engines Inline-four engines Inline-five engines
Inline-six engines Gasoline engines by model. Namespaces Article Talk. Views Read Edit View
history. Help Learn to edit Community portal Recent changes Upload file. Download as PDF
Printable version. Wikimedia Commons. Add links. General Motors Corporation. Straight-4 , 5 or
6 cylinders. DOHC 4 valves x cyl. Multi-point fuel injection. Wikimedia Commons has media
related to General Motors Atlas engine. The Chevrolet "Big Block" is a term for a series of large
displacement V8 engines that have been developed and produced in the United States from the
s until As American automobiles grew in size and weight following the Second World War , the
engines powering them had to keep pace. Chevrolet had introduced its popular small block V8
in , but needed something larger to power its medium duty trucks and the heavier cars that were
on the drawing board. The first version of the "Big Block" V8 Chevrolet engine, known as the
W-series, was introduced in Chevrolet designed this engine for use in passenger cars and light
trucks. This engine had an overhead valve design with offset valves and uniquely scalloped
rocker covers , giving it a distinctive appearance. The W-series was produced from to , and had
three displacement options:. The W-series engine was made of cast iron. The engine block had
4. Heads used on the high performance and engines had larger ports and valves than those
used on the and the base passenger car and truck engines, but externally were identical to the
standard units. No satisfactory explanation was ever offered for why this change was made.
However, it did provide a fairly reliable way to differentiate between the smaller and larger
versions of the engine. The push rods also acted as conduits for oil flow to the valve gear. Due
to the relatively low mass of the valve train, mechanical lifter versions of the W-series engine
were capable of operating at speeds well beyond RPM. The combustion chamber of the
W-series engine was in the upper part of the cylinder , not the head, the head having only tiny
recesses for the valves. This arrangement was achieved by combining a cylinder head deck that
was not perpendicular to the bore with a crowned piston , which was a novel concept in
American production engines of the day. As the piston approached top dead center , the angle
of the crown combined with that of the head deck to form a wedge-shaped combustion chamber
with a pronounced quench area. The spark plugs were inserted vertically into the quench area,
which helped to produce a rapidly moving flame front for more complete combustion. The
theory behind this sort of arrangement is that maximum brake mean effective pressure BMEP is
developed at relatively low engine speeds, resulting in an engine with a broad torque curve.
With its relatively flat torque characteristics, the "W" engine was well-suited to propelling both
the trucks and heavier cars that were in vogue in the US at the time. The W-series was a
physically massive engine when compared to the "Small Block" Chevrolet engine. The first
iteration of the W-series engine was the "Turbo-Thrust" cubic-inch 5. It was produced through
for use in large Chevrolet trucks. It had a forged steel crankshaft. A special cubic-inch 7. A
high-rise, two-piece aluminium intake manifold and dual Carter AFB carburetors fed a
Unfortunately, there is no evidence from GM that shows 57 cars were built. It gained its
nickname due to the incredible speeds cars equipped with it attained during its debut being
considerably faster than the well known W-series powered cars. This "secret" engine was a
unique design incorporating aspects of both the W-series and the mid introduced Mark IV [6]
referred to in sales literature as the "Turbo-Jet V8". Packard's V8-engine tooling and production
rights were considered for purchase by Chevrolet. Project did not proceed. The Mark IV differed
from the W-series engine in the placement of the valves and the shape of the combustion
chambers. Gone was the chamber-in-block design of the W-series engine which caused the
power curve to drastically dip above rpm , and in its place was a more conventional wedge

chamber in the cylinder head, which was now attached to a conventional 90 degree deck. The
valves continued to use the displaced arrangement of the W-series engine, but were also
inclined so that they would open away from the combustion chamber and cylinder walls, a
design feature made possible by Chevrolet's stud mounted rocker arms. This alteration in valve
placement resulted in a significant improvement in volumetric efficiency at high RPM and a
substantial increase in power output at racing speeds. Owing to the appearance of the
compound angularity of the valves, [9] the automotive press dubbed the engine the "porcupine"
design. As part of the head redesign, the spark plugs were relocated so that they entered the
combustion chamber at an angle relative to the cylinder centerline, rather than the straight-in
relationship of the W-series engine. This too helped high RPM performance. Due to the new
spark plug angle, the clearance provided by the distinctive scalloped valve covers of the
W-series was no longer needed, and wide, rectangular covers were used. Aside from the new
cylinder head design and the reversion to a conventional 90 degree cylinder head deck angle,
the Mark IV shared many dimensional and mechanical design features with the W-series engine.
The cylinder block, although more substantial in all respects, used the same cylinder bore pitch
bore spacing of 4. Like its predecessor, the Mark IV used crowned pistons, which were castings
for conventional models and impact extruded forged , solid skirt types in high performance
applications. Also retained from the W-series design were the race-proven Moraine M aluminium
bearings first used in the , as well as the highly efficient "side oiling" lubrication system, which
assured maximum oil flow to the main and connecting rod bearings at all times. Later blocks
intended for performance use had the main oil gallery moved up to the cam bearing bore area
and provided "priority main" oiling, improving the oil system even further. It had a bore and a
stroke of 3. This engine was made from the s until The used 4 rings on the pistons, as it was
designed from the very beginning as a truck engine. The was produced only as a tall-deck
engine, with a deck 0. It had a bore x stroke of 4. Both engines used the same high-lift,
long-duration, high-overlap camshaft and large-port, cast-iron heads to maximize cylinder head
airflow and, hence, engine power at elevated engine-operating speeds. Consequently, the
engines offered very similar performance and resulted in a car whose performance was
described by one automotive journalist as "the ultimate in sheer neck-snapping overkill". Wheel
horsepower which is obtained at the drive wheels and thus takes into account drivetrain power
loss does not equate to SAE net HP which is horsepower at the flywheel, like SAE gross, but
with all accessories included, unlike SAE gross. This resulted in superior vehicle weight
distribution for improved handling, although the difference in straight line performance was
negligible. The ZL1 specifications were nearly identical to the production L88 version of the ,
but featured an all-aluminium cylinder block, in addition to aluminium cylinder heads, which
dropped the total engine weight into small-block territory approx. The ZL1 engine also featured
a light weight aluminium water pump, a camshaft that was slightly "hotter" than the L88's, and a
specially tuned aluminium intake manifold. Like the L88, the ZL1 required octane RON minimum
fuel, used an unshrouded radiator, and had poor low speed idle qualities - all of which made the
two engines largely unsuitable for street use. Period magazine tests of the ZL1 were quite rare
due to the rarity of the engine itself. High-Performance Cars tested a production line stock, but
well tuned, example and recorded a Super Stock and Drag Racing Magazine recorded an This
large difference in power suggests that the OEM exhaust manifolds and exhaust system were
highly restrictive in the ZL1 application, as was also the case with the similar L Chevrolet
capitalized on the versatility of the design by producing a wide variety of high-performance,
"over-the-counter" engine components as well as ready-to-race "replacement" engines in
shipping crates. Some of the components were developed to enhance the engine's reliability
during high RPM operation, possibly justifying the use of the description "heavy duty.
Beginning in , the highest performance models were fitted with the new open vs. Indeed, Super
Chevy Magazine conducted a chassis dyno test of a well-documented, well tuned, but stock
LS-6 Chevelle and recorded peak HP at the wheels [17] â€” a figure that lines up quite well with
the previously referenced SAE Net HP figure. Several LS-7 intake manifolds were individually
produced and sold to the general public by a few Chevrolet dealers as optional performance
parts. Hardened valve seats further increased reliability and helped allow these engines to last
much longer than the earlier versions, even without the protection previously provided by
leaded fuel. Both the and commercial versions were built with a raised-deck, four-bolt main
bearing cap cylinder to accommodate an extra oil control ring on the pistons. Unfortunately, the
raised deck design complicated the use of the block in racing applications, as standard intake
manifolds required spacers for proper fit. Distributors with adjustable collars that allowed
adjustments to the length of the distributor shaft also had to be used with and truck blocks.
Mark IV engines also found themselves widely used in power boats. Many of these engines were
ordinary Chevrolet production models that were fitted with the necessary accessories and drive

system to adapt them to marine propulsion. Mercury Marine , in particular, was a major user of
the Mark IV in marine drives, and relabeled the engines with their corporate logo. The block
received a one-piece rear seal and all blocks received 4-bolt mains. Additionally the main oil
galley was moved from near the oil pan to near the camshaft. Also the valvetrain became
non-adjustable and the provisions for a mechanical fuel pump were eliminated. Cast aluminium
rocker covers were fitted in place of stamped steel covers, featuring a screw-in filler cap. From
the was updated to the new Gen V block, crankshaft and heads. The â€”with a It was also used
in marine applications. This engine has a bore and a stroke of 4. The Vortec L29 7. Introduced in
, it was produced for five years, until replaced by the Vortec Although introduced as the Vortec
in , it was basically a Big-Block with a hydraulic roller cam , parts more suitable for use in light
duty trucks , and more advanced technology. The engine had MPFI multi-port fuel injection ,
which gave slightly more power and better fuel economy, and 2 valves per cylinder. The Vortec
L21 was a commercial version of the Chevrolet Big-Block engine used in the medium duty truck
platform. Its design shared much with the L29 , but with the addition of forged pistons and
crankshaft, and coil near plug ignition. It had slightly reduced power compared to the L29 and
used a different PCM. The L21 was paired with the early 4 speed Allison automatic transmission
or manual transmission , depending on the application. The Vortec L18 is a big-block V8 engine
primarily used as a truck engine. It was a redesigned Chevrolet Big-Block engine and was
introduced with the full-size pickup trucks. It is an all-iron engine block and heads with two
valves per cylinder. It retained the same bore diameter as the old 7. Other important differences
between the Vortec and older Big Blocks include a changed firing order , a new bolt head bolt
pattern, longer connecting rods, different symmetrical intake ports, different oil pan rails and
the use of metric threads throughout the engine. Vortec s were built at GM's Tonawanda Engine
plant. The last L18 was manufactured in December GM sold the Vortec to Workhorse now a
division of Navistar , making it one of the most popular engine choices in gas powered Class A
motorhomes during the first decade of this century. Many custom engine builders across the
United States, as well as a large variety of aftermarket components manufactured for the Big
Block family, make it possible to build a complete Big Block engine that contains no Chevrolet
components. Blocks made of both iron and aluminium alloys, for many different purposesâ€”e.
From the s through the s, each GM division had its own V8 engine family. Many were shared
with other divisions, but each design is most closely associated with its own division:. From
Wikipedia, the free encyclopedia. Redirected from Chevrolet Big-Block engine. American V-8 car
engine. This article needs additional citations for verification. Please help improve this article by
adding citations to reliable sources. Unsourced material may be challenged and removed. Motor
vehicle engine. Retrieved Retrieved July 1, Retrieved April 2, Retrieved April 7, GM Global
Operations. Archived from the original on November 6, Hot Rod Engine Tech. Retrieved 6 June
Hot Rod Network. Retrieved 16 September Packard Info Forum. Retrieved 11 June How Stuff
Works. Retrieved 29 July Retrieved January 20, Retrieved July 4, February Retrieved July 3,
Super Chevy Magazine. Retrieved November 1, CRG Research Report. Camaro Research Group.
Musclecar Enthusiast : 20â€” Archived from the original on June 4, March 29, Retrieved July 5,
November 14, Retrieved 13 June July Fleet Owner. FM Business Publications. Archived from the
original PDF on Retrieved April 3, Retrieved April 19, Archived from the original on The Malibu
Crew. Retrieved June 14, Shafiroff Racing. Archived from the original on April 19, YouTube
Video. Retrieved October 9, â€” via YouTube. Retrieved February 16, Categories : Chevrolet
engines V8 engines Gasoline engines by model. Hidden categories: CS1 errors: missing title
Articles with short description Short description is different from Wikidata Articles needing
additional references from July All articles needing additional references Wikipedia articles
needing clarification from October All articles with unsourced statements Articles with
unsourced statements from October Articles with unsourced statements from December
Articles with unsourced statements from January Namespaces Article Talk. Views Read Edit
View history. Help Learn to edit Community portal Recent changes Upload file. Download as
PDF Printable version. OHV 2 valves x cyl. Carburetor Fuel injection Since Gen. L36 in a
Chevrolet Corvette. L71 in a Chevrolet Corvette. Racing-spec cam, high-flow aluminium heads
casting s varied by model year and some upgraded, competition-grade parts. Aluminium block
with open chamber "" aluminium heads the early Corvette RPO engine featured a closed
chamber head ; cam even "hotter" than L88's; upgraded parts similar to L88's. The model line
would overlap production with both its predecessor and its successor. In line with the GMC
Sierra, Chevrolet adopted a singular Chevrolet Silverado nameplate for its full-size truck line
which remains in use. Along with a flush, curved grille and front bumper, the adopted many
upgrades over the Rounded-Line generation, including sedan-style doors and flush window
glass. Under the redesign, K-Series four-wheel drive trucks underwent a major upgrade, as the
front axle received independent front suspension for the first time. Alongside selling two

full-size truck lines besides one another, the product change allowed GM to transition buyers
into the new model line. For and , pickup trucks were discontinued, with the model line sold
only as a CHD heavy-duty chassis cab. As its design had effectively been overtaken by that of
the extended cab, the single-seat "Bonus cab" was not carried over all crew cabs were now
fitted with rear seats. For , the body of the GMT saw few changes, introducing front bucket seats
for extended-cab pickups. For the model year, all GMT trucks underwent a mid-cycle revision,
distinguished by a revision of the front fascia for both Chevrolet and GMC. The sideview mirrors
were redesigned and enlarged adopted from the Suburban SUV ; on extended cabs, opening
rear side windows became standard equipment. For , as a running change through the model
year, extended-cab models received a passenger-side third door. For , the dashboard
underwent a minor revision to accommodate a passenger-side airbag only vehicles with a
GVWR under pounds were equipped, including series and non-HD s. For , GM revised the
tailgate badging for pickup trucks. Largely aimed towards fleet sales, to minimize production
costs, the series Classic was offered only with the 5. For , the Classic was pared down to the
and series, [4] [15] with the model line reduced solely to the CHD chassis cab for and In total,
six wheelbases for pickup trucks were offered. Evolved from the previous generation, the front
suspension for the GMT chassis is fully independent with unequal-length control arms. The rear
suspension configuration was largely unchanged, with rear leaf springs supporting the live rear
axle, changing to a two-stage setup to improve load capability while improving ride
characteristics while unloaded. On all pickup trucks, the model line was fitted with front disc
brakes and rear drum brakes 4-wheel disc brakes were exclusive to the CHD [18]. Anti-lock
brakes ABS was introduced as part of the redesign. From to , ABS was used on the rear wheels
on K-Series trucks, only when in two-wheel drive [8]. From to , pickups were equipped with
four-wheel ABS. The GMT model line was produced in three wheelbases in its first year: the
regular cab carrying over the A short bed extended cab model on a On series vehicles, a 4. On
series and series vehicles, a 5. For , GM introduced its first turbodiesel V8, expanded to 6. For ,
the lighter-duty R4 paired with engines up to the 5. For , naturally-aspirated versions of the 6.
For , the three gasoline V8 engines underwent a series of design upgrades, becoming the
Vortec , , and , respectively. From onward, few major changes were made to the powertrain. For
, the CHD chassis cab replaced the 7. Vortec V6. Gen 1: 4-inch bore family. Vortec Gen V.
Offered with an optional rear bench seat, [8] versions without one effectively replaced the
single-seat "Bonus Cab" previously derived from the crew cab. For nearly five years after the
two-door pickups were released , a four-door crew cab was introduced. As with the previous
generation, the crew cab shared its body design with the Suburban SUV. For and series trucks,
chassis cabs were also offered. For , the heavier-duty CHD was introduced developed
specifically for commercial use. In an effort to modernize the interior, the model line shed all
chrome trim from the cab interior regardless of trim level , with hard plastic replacing many
soft-touch surfaces. The dashboard introduced a hybrid of digital and analog instruments, with
digital scales replacing analog gauge needles. In a functional change, all manual transmissions
became floor-shifted retiring the column-mounted shifter. Coinciding with the model revision,
the interior underwent a substantial redesign, with the dashboard and door panels undergoing a
redesign for the first time since The interior design remained in use through the discontinuation
of the fourth-generation model line, revised for the addition of a passenger-side airbag during
the model year for series and non-HD series vehicles [15] [16]. The Cheyenne made its return as
the standard trim replacing the Custom Deluxe , with the Scottsdale and Silverado serving as
the top two trims. Externally, the Cheyenne was distinguished by its two sealed-beam
headlights; the Scottsdale and Silverado were fitted with four headlamps replaced by
rectangular composite headlamps for Intended primarily for fleet sales and work use, the
Cheyenne was a spartan vehicle with most features offered as optional equipment. For , the
Scottsdale trim was dropped; the Cheyenne and Silverado trims were offered through Offered
as both a Class truck and as a cowled bus chassis, the GMT chassis was offered with 6. As an
option, Caterpillar inline-6 diesel engines were offered. Intended nearly exclusively for
commercial use, the CHD was not sold for retail sale. While factory-produced as a C-series
truck, the front fenders were fitted with the plastic fender flares typically fitted to K trucks to
accommodate a wider front axle and larger The model line was offered in The standard engine
for the CHD was the 5. In line with commercial trucks, the front axle was a solid I-beam drop
axle; the rear drive axle was a Dana 80 full-floating axle inch ring gear. Intended primarily for
commercial and fleet use, the cab was fitted with marker lights and either "camper-style" or
"west-coast" sideview mirrors. Initially offered in only a standard cab with Cheyenne trim, the
CHD was expanded to a Silverado trim for ; [21] a crew cab became an option for During its
production, the CHD was not offered with an extended-cab body. While GM produced the K and
K as chassis-cab trucks, no KHD was ever produced from the factory by General Motors;

several equivalent vehicles were fabricated through aftermarket conversions including a Dana
60 or Dana 70 front axle. Nearly five years after pickup trucks made their debut, the Suburban
marketed by both Chevrolet and GMC was released, again derived from the crew-cab pickup
truck body itself debuting for Exclusive to Ks, the option package included skid plates for the
engine, front axle, and transfer case along with heavy-duty Bilstein shock absorbers. On
two-wheel drive examples, the front bumper included a black air dam with fog lamps ; the inch
styled steel wheels were chrome-plated. From to , the package was paired solely with the
Fleetside bed; for , Chevrolet shifted the option to the Sportside stepside bed. For , Chevrolet
debuted the SS as a high-performance variant of the C Deriving much of its design from the
Sport Equipment Package, the SS was distinguished by a nearly monochromatic black exterior,
gloss-black grille with red-trim badging , and body-color bumpers and mirrors borrowing the
latter from the Cheyenne. Externally identified by "SS" bed-side decals, the vehicle received
Silverado interior trim, with model-specific bucket seats and interior colors. Initially offered
solely in black paint and a red interior, Chevrolet introduced a choice of paint colors for the SS
for , adding red and white monochrome exteriors, along with blue, beige, and gray interiors. In
total, 16, examples were produced 13, were sold for the model year. The ambulance conversion
was done by Jakab Industries of Tamworth, New South Wales , who fitted a fiberglass
hatchback body to the GMC chassis cab; the firm also converted the vehicles to right-hand
drive. The vehicles were developed as a successor for ambulances based on Ford F-series
chassis Ford of Australia ended importation of the F-Series for Beginning in , the C chassis cab
was imported by General Motors New Zealand and locally converted to right-hand drive. The
final vehicle line to use the Chevrolet inline six , the Brazilian-produced Silverado was retired in
, with GM shifting production to the mid-size S Adopting the and nameplates, the series was
named after its approximate GVWR in metric tonnes approximately over 6 tonnes and a rounded
number for the PS horsepower rating for each engines approximately PS for the Maxion diesel
and PS for the MWM turbodiesel. From Wikipedia, the free encyclopedia. American truck series.
Motor vehicle. Retrieved 20 September Hot Rod. Retrieved September 4, Retrieved Archived
from the original on Former fleet number Note this one has the fleet number partly removed and
no plates. It was being decommissioned, and fleet number had been re allocated to another
vehicle also in this set. Taken at Newcastle ambulance workshop". Wellington Free Ambulances
- Chevrolet Silverado". Best Cars Web Site Portuguese. GM Authority. Categories : Chevrolet
trucks. Hidden categories: CS1 errors: missing title CS1 errors: bare URL Articles with short
description Short description matches Wikidata Short description is different from Wikidata All
articles with unsourced statements Articles with unsourced statements from October Commons
category link is on Wikidata. Namespaces Article Talk. Views Read Edit View history. Help Learn
to edit Community portal Recent changes Upload file. Download as PDF Printable version.
Wikimedia Commons. Add links. Chevrolet K Sportside extended cab. Donald Wood [1] [2].
Chevrolet Silverado GMT Chevrolet small-block engine Gen 1: 4-inch bore family. Chevrolet
small-block engine Vortec Chevrolet big-block V8 Mark IV. Chevrolet big-block V8 Gen V.
Chevrolet big-block V8 Vortec Detroit Diesel V8. The Chevrolet Silverado is a range of trucks
manufactured by General Motors under the Chevrolet brand. The fourth generation of the model
line was introduced for the model year. In Mexico, heavy-duty versions of the Silverado use the
Chevrolet Cheyenne name. While sharing chassis and bodies, the model chronology of the
Silverado and Sierra are different, with five generations of the Sierra and four of the Silverado.
Largely the successor to the GMT chassis, the medium-duty Silverado is exclusive to Chevrolet,
with no plans for an equivalent GMC version. A small refresh for models was introduced in ,
bringing slight design changes and an upgrade to the audio and HVAC controls. The later By
the end of , a final design was chosen and finalized for production in June at 36 months ahead
of scheduled start in June Development sign-off was issued in late , with pre-production and
series production commencement in June There are a number of models of light-duty
Silverados and Sierras, including the half-ton, SS , and Hybrid. The light-duty trucks use the
name. Three cargo beds are available: a The short box is only available with the crew cab and
extended cab. For the first year, only the regular cab and a 3-door extended cab were available,
along with the Vortec V6 , Vortec V8 , and the Vortec V8. In , a driver's side door option became
available for the extended cab, giving it four doors, and the crew-cab body was added to the
lineup in Output on the 5. The 6. The Silverado Z71 got an optional lighter composite box, with a
suspension package for towing, but lacked the high-output engine. The C3 became the Denali
for , and Quadrasteer was added. GM introduced a reworked version of the Silverado and Sierra
in , with a new front end and a slightly updated rear end. In the Silverado received another
facelift, similar to the HD version introduced in HD models. In addition to that, Chevrolet has
deleted the "Chevrolet" badge off the tailgate that was used from to Its SUV counterparts
retained the use of the pre-facelift sheetmetal. The Insurance Institute for Highway Safety IIHS

gave the Silverado an overall "marginal" score on the frontal offset crash test for poor structural
integrity and poor dummy control, although no injuries were recorded on the dummy's body
regions. It used all-wheel drive with a 3. For , the name was changed to Sierra Denali , but the
specifications remained essentially the same except for the addition of Quadrasteer and GM
changed from the 4L60E-HD to the 4L65E in conjunction with a 4. The Sierra Denali was initially
equipped with Delphi 's Quadrasteer system as standard equipment. It was a 4-wheel steering
system that greatly reduced the truck's turning radius and improved lane changing while
towing. General Motors dropped Quadrasteer from the Sierra Denali after the model year and its
entire lineup after due to poor sales of this expensive option. Launched in early , the Silverado
SS is a high-performance pickup truck built by Chevrolet. It is based on the Silverado Extended
Cab with Fleetside Box and features upgrades in the drive train and both exterior and interior
appearance. It was equipped standard with the 6. This was the same engine used for the second
generation Cadillac Escalade. In , the AWD variant was dropped and the rear wheel drive was
the only driveline layout available. All the SS trucks in both 2 wheel drive and AWD used the
torsion bar style front suspension for better handling. The truck came with several minor
appearance upgrades rear spoiler, embroidered headrests, Intimidator custom badging , but
was essentially a standard Silverado SS. Of the 1, scheduled trucks, only were made the
remaining were sold as Silverado SS "classic" body style trucks before the These trucks were
only available in Black Onyx exterior but could be ordered with cloth or leather interior. Also
features [7] -. The Vortec High Output option was first introduced in to a limited market mainly
consisting of Texas and several surrounding areas ; it was available nationwide for MY It was
available for both the Chevy and GMC series trucks. This special edition package under option
code B4V included several options previously not found on the standard model, most notably
the LQ9 6. The B4V package could only be ordered on extended cab standard box 2WD trucks.
The models were equipped with the standard 10 bolt 8. The models were upgraded with the
larger 14 bolt 9. This marked the first time the LQ9 engine was available for a two-wheel drive
application. Unlike the previous years with the SS Package, interior choices ranged from basic
cloth to fully loaded. There were also more exterior color options available with this package. In
, the Vortec Max trailering package became available. This was because the Vortec Max package
was intended for max trailer towing, while the Performance Edition was intended more for
customers who wanted the Silverado SS mechanicals without the visuals of the SS. It was also
made available in addition to the extended cab in the light-duty 4-door crew cab models. Towing
capacity with the VortecMax Trailing package was 10, pounds. Known within GM as the Parallel
Hybrid Truck or PHT, it is not actually a parallel hybrid by the current definition, but a type of
micro hybrid design. The truck uses a 5. These trucks were also purchased back from
customers for more than what they were worth in the late s. Additionally, the extra reserves of
power for the accessories make this truck well-suited to that market, where trucks often sit at
idle for hours at a time. Availability was extremely limited at first, with commercial buyers
getting the first allotment. For â€”07 the truck was generally available to retail buyers
throughout North America. The HD variant was a heavy-duty light truck. The HD had an
available five-speed six-speed for â€” models Allison transmission with the Vortec and Duramax
6. The HD models were primarily used for towing and high-weight cargo. The Silverado HD had
5. Built as either a or HD Extended Cab Standard Box model with two and four-wheel-drive, the
Professional was the ultimate contractors truck. The center console area provided an area to
store PDAs, cell phones and laptop computers as well as extra charging points for them and an
area to hang file folders. There were also extra storage trays and larger cupholders throughout
the cab, including one temperature controlled cupholder. The exterior featured lower body
cladding, Professional badging, and a full-chrome grille. These trucks also featured a standard
bedliner, box-rail protectors, in-bed power outlet, and many optional accessories suited to
tradesmen ladder racks, toolboxes, etc. The series came standard with the 5. Other factors,
such as options, can also affect these numbers. It features a redesigned exterior, interior, frame,
and suspension as well as power increases on certain engines. Like the GMT SUVs, these
pickups also have greatly improved aerodynamics over their predecessors like steeply raked
windshields and tighter panel gaps which improve fuel economy. Like its predecessors, the new
Silverado offers buyers a choice of two-door regular cabs, four-door extended cabs with
front-opening rear doors that now open degrees similar to the Nissan Titan and four-door crew
cabs. GM also offers the trucks in the traditional two- and four-wheel-drive configurations. For
the model year, the Sierra Denali shares the same billet grille from the other Denali models, and
also has the same dash as the SUV's. The Sierra Denali was initially the only half-ton pickup
that had a 6. A new high performance 6. After skipping the model year, with being the last for
the GMT hybrid line, a two-mode hybrid model was introduced in late as a model. It's joined by
two kilowatt electric motors supplied by a nickelâ€”metal hydride battery pack under the rear

seat. On its own, the V8 is rated at horsepower and pound-feet of torque. The unique
transmission houses the electric motors along with three different planetary gear sets and four
traditional clutches. There were two dash options offered in this model Silverado and Sierra: a
luxury-inspired dash that closely mimics the dash in their GMT SUVs, and a more traditional
upright dash to make room for a passenger seat in place of a center console. As of , GM full-size
trucks were no longer sold in United States and Canada with manual transmissions ; they were
only offered in Mexico in the Silverado V6 engine and Silverado An integrated trailer brake
controller , first available on the Silverado and Sierra HD for , is now an option on series trucks.
A refresh followed with all models, including new interior door panels which moved the handle
forward and added an additional cup holder and a six-speed automatic transmission on regular
cab models with the 5. The Vortec V8 was given wider availability, now being optional on LT and
SLE extended and crew cabs, completely supplanting the light-duty Vortec V8 in the process.
The new Z71 Appearance Package was optional on LT and LTZ, it included: body-color grille
and front fascia, body color door handles and mirror caps, unique Z71 box side decals, chrome
sill plates, and a unique Z71 gauge cluster. For , the Sierra and Silverado received another
refresh. Trailer sway control and hill start assist are now standard on all models. The 8. The
6L90 6-speed automatic transmission is standard in all Heavy Duty models. The Allison
transmission is paired with the optional Duramax V8 diesel. The front suspension incorporates
new upper and lower control arms and new torsion bars tailored to one of five different gross
axle weight ratings. Upper control arms are constructed from forged steel that is both stronger
and lighter than the previous arms, while the new lower arms are cast iron to maximize load
capacity. Using a unique torsion bar for each gross weight rating allows for better control over
vehicle height, resulting in improved handling and better alignment for reduced tire wear. These
improvements allow for up to a 6, pound front axle weight rating, allowing all 4wd trucks to
accommodate a snow plow. Additional front suspension enhancements come from new
urethane bump stops, two per side. The upper shock mount has been changed from a single
stem mount to a two-bolt design to eliminate the possibility of squeaks and thumps. The rear
suspension design uses asymmetrical leaf springs that are wider and capable of greater load
handling. The design features 3-inch wide leaves, with front and rear spring sections of different
lengths to reduce the twisting that can result in axle hop and loss of traction. The Silverado
comes standard with four-wheel ABS. StabiliTrak and side curtain airbags are optional on
certain trim levels. The IIHS gave the Silverado a "Good" score in their frontal crash test,
however models equipped with or without optional side curtain airbags received a "Poor" rating
in the side impact test. LY6 Vortec 6. GM dropped the platform and changed to K2XX. The third
generation Silverado has three gas engine options: 4. Chevrolet's MyLink touch-screen
multimedia interface system will be available on most models. A Bose premium audio system,
as well as a Bose surround sound audio system will be available on most models. OnStar will
be standard on all models. Underneath, the Silverado rides on a fully boxed high-strength steel
frame with hydroforming technology ; truck cab's frame is built with high strength steel as well.
The third generation Silverado uses aluminum on the hood, for the engine block and for the
control arms in order to save mass. The truck's bed is made of roll-formed steel instead of
stamped steel used by other manufacturers in order to save weight and gain strength. The third
generation Silverado introduced the upmarket High Country edition which includes saddle
brown leather interior, which is Chevrolet's first entry into the luxury market. A revised front end
features styling cues from the s-era Chevrolet C-Series Trucks, and, on Z models, a Z badge
was added to the front grille. The first production Silverado completed assembly on April 29,
The Silverado went on sale in May as a model, with the Silverado HD Series being available in
early for the model year. On January 10, , a recall was issued for , Silverado and Sierra pickups
due to a fire risk. In the past, several independent specialists imported and converted Silverado
and GMC Sierra for Australian and right-hand-drive markets. The HD and HD were fitted with 6.
No version was offered. For the model year, the 6. Some of these enhancements included a new
OnStar telematics system with 4G LTE Wi-Fi capabilities, new wheel designs, new exterior paint
color options, new exterior tow mirror designs, a USB port added the glove compartment of
trucks equipped with a front bench seat, DURALIFE brake rotors, the availability of dual and
amp alternators for models equipped with the 6. For that year, Chevrolet introduced Special
Edition for the Silverado truck series. Trucks ordered with bucket seats and center console now
feature a wireless charging pad on the console lid. For the model year, Silverado and Sierra HD
models equipped with the 6. Gasoline-powered models now have a capless fuel fill. Starting in ,
GM offered an eAssist mild hybrid version of the 5. The engine came with an 8-speed automatic
transmission and has the same horsepower and torque as the regular 5. For , it became
available nationwide and was also offered in the Silverado LTZ. The 5. It features beefier brake
rotors, upgraded oil coolers, high output alternator, auxiliary battery and an upfitter friendly

interior. Available on four-wheel drive Sierra HD crew cab models in either Black Onyx or
Summit White exterior colors, the Sierra HD All Terrain X package provides a unique, premium
mix of specialized exterior trim and off-road special equipment, uniquely paired with GMC's
high-level of refinement and technologies. All Terrain X's customized appearance starts with a
unique body-color grille surround, which flanks a distinctive grille insert that's unique to All
Terrain. Body color door handles, front and rear bumpers, and bodyside moldings provide a
distinctive monochromatic appearance, while black accents, including belt moldings, front
bumper skid plate, and B-pillar accents, enhance its bold attitude. Inside, the Sierra HD All
Terrain X also features GMC IntelliLink with an 8-inch-diagonal color touchscreen, Teen Driver,
remote-locking tailgate, remote starting system, Rear Vision Camera, adjustable pedals,
leather-appointed seats, heated front seats and wireless mobile device charging. Sierra HD All
Terrain X's strong, bold appearance is matched by equally strong engineering underneath its
surface. For added confidence off-road, the Sierra HD All Terrain X also includes the Z71
off-road suspension package, which adds front underbody and transfer case skid plates,
twin-tube Rancho shocks, hill descent control, and off-road information graphics in the Driver
Information Center. An Eaton automatically locking rear differential 4. For that year, Chevrolet
has added and dropped some of the Special Editions for the Silverado truck series. There were
several addition to this year's Special Editions for the Silverado series shown in boldface.
Special edition models of the Chevrolet Silverado and Chevrolet Colorado were introduced to
commemorate the th anniversary of Chevy Trucks. Chevrolet introduced the Centennial Edition
Chevrolet Silverado for Chevrolet continued production of the third-generation Silverado for ,
which was sold alongside the all-new, fourth-generation Chevrolet Silverado The
first-generation Chevrolet Silverado was sold alongside the second-generation Chevrolet
Silverado for the model year as the Chevrolet Silverado Classic, and and versions of the truck
were also sold alongside their successors, the Chevrolet Silverado and GMC also offered
versions of their Sierra trucks as the Sierra Classic for as well, and will do the same for ,
offering the predecessor generation model as the GMC Sierra Limited. The reveal of the all-new
Silverado was not expected until early For its debut, the Silverado was airlifted via helicopter
onto a stage, where it was introduced to a crowd of Chevrolet truck owners and enthusiasts, as
well as to the automotive press. In addition to the reveal of the Silverado , multiple Chevrolet
trucks of different generations were on display as well. Distinguishing features of the Trail Boss
from other Silverado trim levels are its gloss black front fascia, black rear step bumper, black
Chevrolet "bow-tie" emblems on the front grille and rear tailgate, gloss black-finished
aluminum-alloy wheels, large off-road tires, altered suspension, "Trail Boss" decals on the
sides of the pickup box, front bumper-mounted center fog lamps, "Z71" emblems on each front
fender, and red-painted front tow hooks. The formal unveiling of the Silverado took place at the
North American International Auto Show in Detroit , Michigan on January 13, , exactly years
after Chevrolet delivered its first trucks to customers on January 13, Silverado has been
launched in Australia for the first time for model year. All trim levels include a next-generation
touchscreen infotainment system with Apple CarPlay and Android Auto , Bluetooth for
hands-free calling and wireless audio streaming via A2DP , power windows and door locks on
Double and Crew Cab models , air conditioning, and a rearview backup camera system.
Additional features available on select trim levels include GPS navigation, SiriusXM Satellite
Radio and Travel Link, OnStar with 4G LTE in-vehicle Wi-Fi, a Bose premium audio system with
seven speakers, keyless access and push-button start, a remote starter system, heated and
ventilated luxury leather-trimmed seating surfaces, a heated leather-wrapped steering wheel,
driver-assist technologies, a multi-angle camera system, and heated rear seats. For , the Rally
and Midnight Special Editions return after being absent for the model year. The Midnight Edition
features Bucket Seats with Console, special headlamp bezels, black dual exhaust tips, and
black assist steps. This is the second-time Chevrolet and Realtree have teamed up to produce a
special edition Silverado truck, having done so for The model is based on a Silverado Crew Cab
Custom Trail Boss, adding inch black wheels and Realtree camouflage graphics inside and out.
The all-new Chevrolet Silverado and its twin, the GMC Sierra offers a choice of six different
engine options, dependent upon trim level. The base engine on lower trim levels is the
horsepower, 4. Standard on mid-level trims is an all-new, horsepower, 2. Optional on most trim
levels is the horsepower, 5. Optional on upper-level trims is a horsepower, 6. An all-new,
horsepower 3. All engines are paired to either a 6-speed, 8-speed, or speed automatic
transmission, with a choice of either two-wheel-drive or four-wheel-drive 4X4 is standard
equipment on Silverado Custom Trail Boss and LT Trail Boss trims, and optional on all other
Silverado and Sierra models. For , availability of both the 6. According to EPA ratings, rear drive
Silverado models with the 2. The Waze mobile app can now be compatible in its infotainment
system through the use of CarPlay. Crew cab Silverado models increase in payload up to 14

percent, or pounds. Trailering features equipped for the model includes an industry's first VIN
-specific trailering and payload label and an in-vehicle towing app on its GM infotainment
system. The Sierra will differentiate itself from its Chevrolet Silverado counterpart by offering
unique features, such as a two-piece tailgate, a pickup bed constructed from carbon fiber , a 3"
x 7" multi-color Heads-Up Display, a rear-view mirror backup camera system, and a luxury
Denali trim level. The Sierra will also feature its own distinct exterior styling, though interior
styling will be similar to that of the Chevrolet Silverado Its inner tailgate can be a load stopper, a
full-width step, and a work area by dropping down the load stop or provide easy access to the
bed just by folding down the inner tailgate. Powertrains include improved versions of the
current 5. An all-new, ten-speed automatic transmission will come as standard equipment on
gasoline-powered Sierra models. Availability of the previous 4. All trim levels include a
next-generation touchscreen infotainment system with Apple CarPlay and Android Auto ,
Bluetooth for hands-free calling and wireless audio streaming via A2DP , power windows and
door locks on Double and Crew Cab models , air conditioning, and a rear view backup camera
system. Initially unavailable at launch, the all-new Chevrolet Silverado and GMC Sierra regular
cab configuration went on sale in early The regular cab option is unavailable in other trim levels
in the United States and Canada, as these trucks will appeal mainly towards fleet and
commercial buyers. Regular cab models with a 6. Standard features include a black front grille,
black front and rear bumpers, 17" steel wheels, manual windows and door locks, manual black
side mirrors, a seven-inch touchscreen infotainment system with rearview backup camera and
Apple CarPlay and Android Auto smartphone integration, vinyl seating surfaces, a split front
bench seat, vinyl flooring, and air conditioning. Options include the Chrome Appearance Group
17" aluminum-alloy wheels and chrome front and rear bumpers , OnStar 4G LTE in-vehicle Wi-Fi
capabilities, cloth seating surfaces, carpeted flooring with floor mats, and the Power Equipment
Group power windows and door locks, keyless entry, power black side mirrors, and cruise
control. The Silverado sees deletion of the Oakwood Metallic exterior paint color. Major
additions are new vertical trailering mirrors, which include power adjustability, as well as
power-folding and power-extension capabilities. The Sierra sees a new Carbon Black Metallic
paint color in addition to the above mentioned Silverado updates. For , the Silverado and Sierra
pickups saw relatively few changes. Most notably, the Silverado offers the newly named
Multiflex six-position tailgate, borrowed from the GMC Sierra. Other changes include wireless
CarPlay and Android Auto projection capability. Several color and trim changes were also
made. Mosaic Black Metallic is a new addition to the color palette. Smokey Quartz Metallic is a
deletion, and Hunter Metallic is a new paint color. Crew Cab Standard Box Sierra models are
now only available in four-wheel-drive. Silverado and Sierra HD dually models see an increase
in max-towing capacity to 36, lbs, a class-leading number. GMC has confirmed that they will not
offer an equivalent, citing a lack of support for GMC to expand back into a medium duty market
while making a push towards a premium market with their current lineup. The move leaves
Chevrolet as the only brand in the GM truck division to have medium-duty vehicles in this
segment as well as the only division to make its trucks and SUVs available for fleet sales. It is
built at Navistar's Springfield, Ohio plant. Navistar has also introduced their own version, the
International CV. The various Silverados, Tahoes, and Suburbans that are used provide
numerous platforms for different kinds of vehicles. The dashboard has additional controls and
dataplates. The truck also can be equipped with weapon supports in the cab, cargo tie down
hooks, folding troop seats, pioneer tools, winches, and other military accessories. General
Motors relaunched GM Defense division in offering the ZH2 Silverado, an advanced technology
Chevrolet Silverado with a hydrogen powered fuel cell and a heavy duty truck architecture
modified for next generation military vehicle needs. There is also a ZH2 Chevrolet Colorado
military version. The truck also won the Primm off-road race in , and More recently, the
Chevrolet Silverado now sold in Paraguay and Uruguay. GM has also announced plans to
introduce the Silverado, along with the smaller Colorado , to China. Chevrolet started selling the
Silverado in Oceania in via Holden Special Vehicles a former subsidiary of GM's now-defunct
Holden brand but will retain the Chevrolet badge. The vehicles are sold Right Hand Drive
versions for that region. There is a small gray market for both the Chevrolet Silverado and GMC
Sierra trucks in some parts of the world, mostly in Scandinavian countries and Germany. From
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Jimmy. K5 Jimmy. Yukon XL. S Sonoma. LCCN : sh Vortices are a major component of turbulent
flow. The distribution of velocity, vorticity the curl of the flow velocity , as well as the concept of
circulation are used to characterise vortices. In most vortices, the fluid flow velocity is greatest
next to its axis and decreases in inverse proportion to the distance from the axis. In the absence
of external forces, viscous friction within the fluid tends to organise the flow into a collection of
irrotational vortices, possibly superimposed to larger-scale flows, including larger-scale
vortices. Once formed, vortices can move, stretch, twist, and interact in complex ways. A
moving vortex carries some angular and linear momentum, energy, and mass, with it. A key
concept in the dynamics of vortices is the vorticity , a vector that describes the local rotary
motion at a point in the fluid, as would be perceived by an observer that moves along with it.
Conceptually, the vorticity could be observed by placing a tiny rough ball at the point in
question, free to move with the fluid, and observing how it rotates about its center. The
direction of the vorticity vector is defined to be the direction of the axis of rotation of this
imaginary ball according to the right-hand rule while its length is twice the ball's angular
velocity. In theory, the speed u of the particles and, therefore, the vorticity in a vortex may vary
with the distance r from the axis in many ways. There are two important special cases,
however:. In the absence of external forces, a vortex usually evolves fairly quickly toward the
irrotational flow pattern [ citation needed ] , where the flow velocity u is inversely proportional to
the distance r. Irrotational vortices are also called free vortices. The ideal irrotational vortex flow
in free space is not physically realizable, since it would imply that the particle speed and hence
the force needed to keep particles in their circular paths would grow without bound as one
approaches the vortex axis. Indeed, in real vortices there is always a core region surrounding
the axis where the particle velocity stops increasing and then decreases to zero as r goes to
zero. The Rankine vortex is a model that assumes a rigid-body rotational flow where r is less
than a fixed distance r 0 , and irrotational flow outside that core regions. In a viscous fluid,
irrotational flow contains viscous dissipation everywhere, yet there are no net viscous forces,
only viscous stresses. In free space there is no energy input at the core, and thus the compact
vorticity held in the core will naturally diffuse outwards, converting the core to a

gradually-slowing and gradually-growing rigid-body flow, surrounded by the original irrotational
flow. Such a decaying irrotational vortex has an exact solution of the viscous Navierâ€”Stokes
equations , known as a Lambâ€”Oseen vortex. A rotational vortex â€” one which has non-zero
vorticity away from the core â€” can be maintained indefinitely in that state only through the
application of some extra force, that is not generated by the fluid motion itself. For example, if a
water bucket is spun at constant angular speed w about its vertical axis, the water will
eventually rotate in rigid-body fashion. The particles will then move along circles, with velocity
u equal to wr. In this situation, the rigid rotating enclosure provides an extra force, namely an
extra pressure gradient in the water, directed inwards, that prevents evolution of the rigid-body
flow to the irrotational state. In a stationary vortex, the typical streamline a line that is
everywhere tangent to the flow velocity vector is a closed loop surrounding the axis; and each
vortex line a line that is everywhere tangent to the vorticity vector is roughly parallel to the axis.
A surface that is everywhere tangent to both flow velocity and vorticity is called a vortex tube. In
general, vortex tubes are nested around the axis of rotation. The axis itself is one of the vortex
lines, a limiting case of a vortex tube with zero diameter. According to Helmholtz's theorems , a
vortex line cannot start or end in the fluid â€” except momentarily, in non-steady flow, while the
vortex is forming or dissipating. In general, vortex lines in particular, the axis line are either
closed loops or end at the boundary of the fluid. A whirlpool is an example of the latter, namely
a vortex in a body of water whose axis ends at the free surface. A vortex tube whose vortex
lines are all closed will be a closed torus -like surface. A newly created vortex will promptly
extend and bend so as to eliminate any open-ended vortex lines. For example, when an airplane
engine is started, a vortex usually forms ahead of each propeller , or the turbofan of each jet
engine. One end of the vortex line is attached to the engine, while the other end usually
stretches out and bends until it reaches the ground. When vortices are made visible by smoke
or ink trails, they may seem to have spiral pathlines or streamlines. However, this appearance is
often an illusion and the fluid particles are moving in closed paths. The spiral streaks that are
taken to be streamlines are in fact clouds of the marker fluid that originally spanned several
vortex tubes and were stretched into spiral shapes by the non-uniform flow velocity
distribution. The fluid motion in a vortex creates a dynamic pressure in addition to any
hydrostatic pressure that is lowest in the core region, closest to the axis, and increases as one
moves away from it, in accordance with Bernoulli's principle. One can say that it is the gradient
of this pressure that forces the fluid to follow a curved path around the axis. In a rigid-body
vortex flow of a fluid with constant density , the dynamic pressure is proportional to the square
of the distance r from the axis. In a constant gravity field, the free surface of the liquid, if
present, is a concave paraboloid. This formula provides another constraint for the extent of the
core, since the pressure cannot be negative. The free surface if present dips sharply near the
axis line, with depth inversely proportional to r 2. The shape formed by the free surface is called
a hyperboloid , or " Gabriel's Horn " by Evangelista Torricelli. The core of a vortex in air is
sometimes visible because water vapor condenses as the low pressure of the core causes
adiabatic cooling ; the funnel of a tornado is an example. When a vortex line ends at a boundary
surface, the reduced pressure may also draw matter from that surface into the core. For
example, a dust devil is a column of dust picked up by the core of an air vortex attached to the
ground. A vortex that ends at the free surface of a body of water like the whirlpool that often
forms over a bathtub drain may draw a column of air down the core. The forward vortex
extending from a jet engine of a parked airplane can suck water and small stones into the core
and then into the engine. Vortices need not be steady-state features; they can move and change
shape. In a moving vortex, the particle paths are not closed, but are open, loopy curves like
helices and cycloids. A vortex flow might also be combined with a radial or axial flow pattern. In
that case the streamlines and pathlines are not closed curves but spirals or helices,
respectively. This is the case in tornadoes and in drain whirlpools. A vortex with helical
streamlines is said to be solenoidal. As long as the effects of viscosity and diffusion are
negligible, the fluid in a moving vortex is carried along with it. In particular, the fluid in the core
and matter trapped by it tends to remain in the core as the vortex moves about. This is a
consequence of Helmholtz's second theorem. Thus vortices unlike surface waves and pressure
waves can transport mass, energy and momentum over considerable distances compared to
their size, with surprisingly little dispersion. This effect is demonstrated by smoke rings and
exploited in vortex ring toys and guns. Two or more vortices that are approximately parallel and
circulating in the same direction will attract and eventually merge to form a single vortex, whose
circulation will equal the sum of the circulations of the constituent vortices. For example, an
airplane wing that is developing lift will create a sheet of small vortices at its trailing edge.
These small vortices merge to form a single wingtip vortex , less than one wing chord
downstream of that edge. This phenomenon also occurs with other active airfoils , such as

propeller blades. On the other hand, two parallel vortices with opposite circulations such as the
two wingtip vortices of an airplane tend to remain separate. Vortices contain substantial energy
in the circular motion of the fluid. In an ideal fluid this energy can never be dissipated and the
vortex would persist forever. However, real fluids exhibit viscosity and this dissipates energy
very slowly from the core of the vortex. It is only through dissipation of a vortex due to viscosity
that a vortex line can end in the fluid, rather than at the boundary of the fluid. In the dynamics of
fluid, a vortex is fluid that revolves around the axis line. This fluid might be curved or straight.
Vortices form from stirred fluids: they might be observed in smoke rings , whirlpools , in the
wake of a boat or the winds around a tornado or dust devil. Vortices are an important part of
turbulent flow. Vortices can otherwise be known as a circular motion of a liquid. In the cases of
the absence of forces, the liquid settles. This makes the water stay still instead of moving. When
they are created, vortices can move, stretch, twist and interact in complicated ways. When a
vortex is moving, sometimes, it can affect an angular position. For an example, if a water bucket
is rotated or spun constantly, it will rotate around an invisible line called the axis line. The
rotation moves around in circles. In this example the rotation of the bucket creates extra force.
The reason that the vortices can change shape is the fact that they have open particle paths.
This can create a moving vortex. Examples of this fact are the shapes of tornadoes and drain
whirlpools. When two or more vortices are close together they can merge to make a vortex.
Vortices also hold energy in its rotation of the fluid. If the energy is never removed, it would
consist of circular motion forever. From Wikipedia, the free encyclopedia. Fluid flow revolving
around an axis of rotation. For other uses, see Vortex disambiguation. Physics portal. Oxford
University Press. Retrieved Merriam-Webster Online. Merriam-Webster, Inc. Viscous Vortical
Flows. Lecture notes in physics. Zakopane, Poland. Lecture notes. Princeton University.
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related to Vortices. The Chevrolet small-block engine is a series of V8 automobile engines used
in normal production by the Chevrolet division of General Motors between and , using the same
basic engine block. Engineer Ed Cole is credited with leading the design for this engine. The
Generation II engine is largely an improved version of the Generation I, having many
interchangeable parts and dimensions. Later generation engines have only the rod bearings,
transmission-to-block bolt pattern and bore spacing in common with the Generation I and II
engines. Introduced as a performance engine in , the went on to be employed in both high- and
low-output variants across the entire Chevrolet product line. Over the years, every American
General Motors division except Saturn and Geo used it and its descendants in their vehicles. In
all, over ,, small-blocks have been built in carbureted and fuel injected forms since as of
November 29, The small-block family line was honored as one of the 10 Best Engines of the 20th
Century by automotive magazine Ward's AutoWorld. In February a Wisconsin businessman
reported that his Chevrolet C pickup had logged over 1 million miles without any major repairs
to its small block V8 engine. Source: The Flint Journal , February 17, It quickly gained popularity
among stock car racers, nicknamed the " Mighty Mouse ", for the then-popular cartoon
character, later abbreviated to "Mouse". The was adopted by other Chevrolets, replacing the
V8s. Installed in everything from station wagons to sports cars, in commercial vehicles, and
even in boats and in highly modified form airplanes, it is the most widely used small-block of all
time. Though not offered in GM vehicles since , the series is still in production at a GM
subsidiary in Springfield, MO under the company's "GM Genuine Parts" brand, and is also
manufactured as an industrial and marine engine by GM Powertrain under the " Vortec " name.
Of the three engines in this family, two of them, the and the , made automotive history. The first
of this family was the , introduced in Cole's design borrowed the valve train design scheduled
to be used at the time in the Pontiac V8. Internal GM rules at the time stated that once an
automotive division had introduced a technological innovation, no other GM division could use
it for a period of two years. The stud-mounted independent ball rocker arm design patented by
Pontiac engineer Clayton Leach, was scheduled for introduction in the Pontiac V8. GM forced
the Pontiac division to share its valvetrain design in Chevrolet's new V8 in , so that both
engines were introduced the same year with the same valve train design. The reason this
happened is that Buick division lobbied the corporation to hold back Pontiac's release because
it affected Buick's release of the new OHV Buick V8 engine. A shortcoming of the was its lack of
any provision for oil filtration built into the block, instead relying on an add-on filter mounted on

the thermostat housing, and that was an "option only". In spite of its novel green sand foundry
construction, the '55 block's lack of adequate oil filtration leaves it typically only desirable to
period collectors. The first motors used the stock blocks. However, the overbore to these
blocks resulted in thin cylinder walls. Future blocks were recast to accept the 3. This was the
third U. Besides being available in the Chevrolet line, it was optional in Checker Taxis beginning
in All s had large 2. Pistons used with the share the same pin height as the but retaining the s
bore size prior to it was possible to stroke a into a where aftermarket pistons had to be used. All
engines in this family share the same block dimensions and sometimes even the same casting
number; the latter meaning engines were of the same block, but with different strokes e. This
engine family was updated in for the use of 2. The first engine in this family was the small
journal in and the last being s medium journal in pickup trucks and commercial vehicles. The
used the same nodular cast-iron crankshaft as the , with a forged steel crank that was also
produced. DZ Its solid-lifter cam, known as the " Duntov" cam named after its 0. It used the '' 2.
Unlike the Corvette, the exhaust manifolds were the more restrictive rear outlet 'log' design to
clear the Camaro chassis's front cross-member. It had a chrome oil filler tube in the front of the
intake manifold next to the thermostat housing from to The first year had unique chrome valve
covers with Chevrolet stamped into them without an engine displacement decal pad. A
'divorced' exhaust crossover port heated well-choke thermostat coil was used to provide
cleaner and faster engine warm-up. Its single-point distributor had an ignition point cam
designed to reduce point bounce at high rpm along with a vacuum diaphragm to advance
ignition timing at idle and part- throttle for economy and emissions. Pulleys for the balancer,
alternator , water- pump , as well as optional power steering , were deep- groove to retain the
drive belt s at high rpm. In , the shared the finned cast aluminium valve covers with the LT-1
Corvette engine. It was available only as off-road service parts purchased over the Chevrolet
dealership parts counter. Chevrolet went so far as to carry the positive crankcase ventilation
system PCV over to the cross-ram induction system to retain emissions compliance mandated
for US-produced cars beginning in , that also provided full-throttle crankcase pressure venting
to the intake air to burn its vapors. Another popular service-parts-only component used on the
was the magnetic-pulse Delco transistor - ignition ball bearing distributor. It eliminated the
production breaker-point ignition allowing greater spark energy and more stable ignition timing
at all engine speeds including idle. This was one of the least talked about yet most
transformative and comprehensive performance and durability upgrades of its time. Many of the
s off-road service parts were the development work of racers like Roger Penske. Every part in a
SCCA Trans-Am engine had to be available through local Chevrolet parts departments to
encourage their use by anyone who wanted them. The engine was also popular in Formula
racing around the world, especially in Australia and New Zealand where it proved more powerful
than the Repco -Holden V8. Reminiscing about the series, mids Australian F driver Bruce
Allison said, "We never used first gear at the start. We started in second, and even then there
was so much torque , you'd get wheelspin through third and fourth gears. The exact
displacement is This block is one of three displacements that underwent a major change in
when the main journal size was increased from 2. In Chevrolet released the now-legendary L ,
which was nothing more than an L In , Checker began offering the as an option. The was fitted
in the English Gordon-Keeble. It was also installed in many Isos , until when General Motors
started demanding cash in advance and the Italian manufacturer switched to the Ford Cleveland
V8. The car had modified suspension just before release to also be used in local Series
Production racing Australian Group E. It was a lower compression version of the engine first
used on the HK GTS, and was dressed as a engine sporting all parts. One year later it was made
available in the Chevrolet Nova , and finally in the rest of the Chevrolet line could be ordered
with a As had been the case with earlier versions of the small-block, the was available in the
Beaumont sold by Pontiac Canada, which unlike its US counterparts, used Chevrolet chassis
and drivelines. The L46 became an optional engine for the Chevrolet Corvette. Compression
ratio was The compression ratio of the L48 was lowered to 8. This is indicated by the fifth digit
in the VIN being a K. The L48 engine was exported to Australia, where it appeared in the Holden
Monaro from through , and in the Statesman from through The L48 V8 was the standard engine
in the â€” Chevrolet Corvette. It was basically the 2bbl version of the L48 It was produced until
the model year. Throughout its lifespan, it used mechanical ignition points, electronic, or
computer-controlled spark system, and conventional or feedback carburetors. The LM1 was
superseded by the L05 powerplant after Post blocks possibly had a lower nickel content but
thicker cylinder deck, and post heads of the small block Chevrolet used less iron, and were
lighter weight, crack-prone, and were less powerful because of the lower compression ratios
used. It used solid lifters, Redline was 6, rpm but power fell off significantly past 6, rpm. The â€”
L82 was a "performance" version of the that still used the casting number 76cc chamber "2. Its

cast-aluminum LT-1 valvecovers were painted crinkle-black contrasting with the aluminum
manifold and distributor housing. The L81 was the only 5. A version using a closed-loop
carburetor was used with the California emissions package in its final years. Most of the small
block engines in this timeframe were built at either the Flint engine plant in south Flint,
Michigan or at St. Catharines, Ontario. The Flint plant was producing about 5, engines per day in
the mids, and had a slower, separate line for the TPI engines used in the Camaro and Corvette.
Source: Chevrolet Truck Data Book. Years: [14]. The LT-9 served as GM's truck-based heavy
emissions [15] variant of the 5. Since GM did not assign a model year to production Corvettes,
there was no L83 for The L83 added "Cross-Fire" fuel injection twin throttle-body fuel injection.
The new L98 added tuned-port fuel injection "TPI", which was standard on all â€” Corvettes.
Aluminum cylinder heads Corvette only were released part way through the model run, modified
for with D-ports, and continued through the end of L98 Corvette production in still used on ZZx
crate engines until when the ZZ6 received the fast burn heads. Compression was up again in to
9. The L05 was also used in the G van models and the P30 step vans. Additionally, the L05 was
used in 9C1-optioned police package Caprices, and in the following vehicles:. L05s were used
primarily with casting number 64cc combustion chambers cylinder heads with swirled intake
ports - the intake ports were designed for fuel economy the design was also shared with the
heads used on the 4. The swirl ports known to GM as a vortex chamber along with the irregular
shape of the combustion chambers limit the airflow and horsepower output where they did not
provide a fast burn, later phased in with the Vortec heads. A majority of the L05s used with the
trucks and vans had conventional flat tappet camshafts, while the Caprice 9C1 â€”93 had a
roller cam. A single belt serpentine belt accessory drive was introduced on the L05, the 5. In mid
the L05 was equipped with heads used in the G In February , a Wisconsin businessman
reported that his Chevrolet C pickup had logged over 1 million miles without any major repairs
to its L05 engine. Source: The Flint Journal , February 17, The article also mentioned that the
Flint engine plant that built the engine, had produced 45 million engines in its year history,
before closing in It is Chevrolet's last production Generation I small-block. The cylinder heads
feature combustion chambers and intake ports very similar to those of the LT1 V8, but lacking
the LT1's reverse-flow cooling and higher compression. As such, the L31 head is compatible
with all older small-blocks, and is a very popular upgrade. It offers the airflow of more expensive
heads, at a much lower cost. It does, however, require a specific intake manifold A 5.
Chevrolet's L31 was replaced by GM's 5. It is still [ when? Volvo Penta and Mercury Marine also
still produce the L The "Marine" intake, despite its cast iron construction, is an L31 upgrade that
allows use of common Bosch-style injectors with various flow rates while still maintaining
emission compliance. It has a 4. The differed from other small blocks in that the cylinders were
siamesed and therefore required 'steam' holes in the block, head gaskets , and heads to help
alleviate 'hot-spots' in the cooling system at the point above the siamesed cylinders.
Overheating and damage are likely if head gaskets or heads without 'steam' holes are used on a
block. The is the only engine that uses a 2. The connecting rod was also specific being 5. The
was made in 4-bolt main journal from to and in 2-bolt main journal from to The can have either 2
or 3 freeze-plugs per side though all blocks have the provisions for a 3rd freeze-plug on each
side. The engine was available in midsize A-Body and full-size B-Body passenger cars until the
end of the model year. All s came with a two-barrel carburetor until A four-barrel carburetor
option became available in It was also used for the limited production Avanti for a few years in
the s. The was replaced by the for the model year. This was Chevrolet's second 4. Designed and
built during the era of the gas embargo, CAFE mandates, and tighter emissions, this engine
family was designed to become Chevrolet's cost-effective, all-purpose "economy V8" engine
line. It was intended to fill the gap where the venerable and had been. Bore and stroke were 3.
This new engine family would provide better gas economy than the , share its basic architecture
and many parts with the thus reducing production costs , and provide customers with more
horsepower and torque than Chevrolet's s-era inline 6 and V6 engines. During the early s, when
GM was streamlining their engine lineups, the Chevrolet would rise to prominence as General
Motors' "corporate" engine, signified by being the standard and often only V8 in many GM
vehicles. Through much of the 80's, the became General Motors' most common V8, followed
closely by Oldsmobile's Crankshafts used with the had the same casting number as the with
one discernible difference - the crank is lighter in weight to compensate for engine balancing.
As a result, the counterweights are smaller, which makes it unsuitable for use in a where metal
would have to be welded back on. The Chevrolet is a reliable, fuel efficient V8, easily capable of
, miles, if maintained. From onward into the early s, these engines were prone to wearing out
their camshaft lobes prematurely due to a combination of improper manufacturing and poor
quality controls a result of GM cost-cutting measures. The is sometimes dismissed in
performance circles because of its lackluster performance, small bore size, and difficulty

flowing large volumes of air at high rpms. However, two variants of the to were notable
performers: the to L69 High Output 5. After , its usage was limited to light trucks and SUVs until
the model year while vans and commercial vehicles continued until The was sold as a crate
motor under the Mr. Goodwrench brand as a replacement motor and as a boat engine for
Mercury Marine until late when it was discontinued. The first iteration of the , the LG3 was
introduced in This variant used a Rochester 2GC carburetor from to All years had an 8. It was
discontinued in Introduced in , the LG4 was essentially an LG3 with the addition of a 4-bbl
carburetor and larger valves. The engine saw a series of gradual improvements, increasing
reliability, mpg, and power output through its production run. In the ignition system, CCC was
fully responsible for the timing curve; mechanical and vacuum advances were eliminated from
the distributor. The more precise spark timing provided by the CCC made possible a series of
increases in compression ratio from a pre-CCC 8. In , Chevrolet replaced the cast-iron intake
with an aluminum version and used either "" or "" heads with 1. For , the 4-valve-relief, flat top
pistons from the L69 were added to the LG4, which resulted in another increase in compression.
Also added was a knock sensor to allow the "CCC" engine management system to compensate
for the increase in compression and a more aggressive spark-timing map in the ECM. For ,
Chevrolet changed over to a one-piece rear main seal engine block design to minimize leaks
and warranty claims; however, some early blocks retained a two-piece rear main seal. For ,
Chevrolet once again made some revisions to increase overall reliability, many of them
borrowed from the TBI L03 , which was to replace the LG4. The coil-in-cap HEI distributor was
retired, and an all-new electronic distributor design was used. The intake manifold to head bolt
pattern was redesigned to improve gasket integrity - four of the center intake manifold bolts
were drilled at 72 degrees instead of 90 degrees for the cast iron cylinder heads. Changes to the
valve covers were also made. Ribbing was added to the top of the valve covers to increase
surface area, acting as a heat sink. To improve intake gasket sealing, the mounting bolts were
relocated to the valve cover centerline, placing all sealing pressure evenly upon the mounting
flange perimeter. Thus, these became known as centerbolt valve covers, first introduced in on
the LB4 4. Some early engines have lifter retainer provisions, but use the older, non-roller
camshaft. Unlike, the original '69 version, Chevrolet did not place it in the trunk for owners to
install. Fuel was supplied by the two TBI units, set diagonally apart from each other, atop the
unique, aluminum intake manifold. Unfortunately, the system was placed atop the basic LG4
and lacked any significant performance capability. A cubic inch version was also used in the
Corvette from to Since it was fairly early into GM's electronic engine management development
and electronic fuel injection programs, few dealerships had the technology, equipment, or
properly trained mechanics capable of dealing with these engines. In a very short time, these
engines obtained the notorious nickname; "Ceasefire Engine". Thanks mostly to a somewhat
cult-like following, a number of aftermarket performance parts are also available through
Crossfire-specialized manufacturers. The L69 High Output 5. The L69 features a compression
ratio of 9. Additionally, the engines came equipped with a functional cold air induction hood on
the Trans Am, a dual snorkel air cleaner assembly on the Camaro Z28 and IROC-Z and Trans
Am, a large, single snorkel on the Monte Carlo SS also, rare optional dual snorkel in , an
aluminum intake manifold, high stall torque converter on the Monte Carlo SS and F-bodies, or a
lightweight flywheel on T-5 equipped F-bodies. The LE9 5. At its core was the stout L69
shortblock and it used the same aggressive L69 camshaft profile. The induction system was
unlike any system used previously by GM. It featured a large plenum made of cast aluminum,
with individual runners made of tubular aluminum, feeding air to each cylinder. And each
cylinder had its own fuel injector fed by a fuel rail mounted above each bank. This engine used
the TBI throttle-body fuel injection. The LB4 4. The L03 used hydraulic roller lifters, which
allowed it to recover some of the lost horsepower from its factory design, while further
increasing efficiency reduced rotational drag. Despite downfalls in its aspiration restrictions,
the L03 had one thing going for it: reliability F-bodies that carry the L03 did not use a rev limiter.
They used dished pistons with a 9. The L03 TBI featured a 3. Performance junkies would bore
these engines to 3. However it is advised not to overbore these blocks more than 30
thousandths, as the cylinder wall thickness is dangerously decreased beyond that point. The
Vortec L30 is a V8 truck engine. Displacement is 5, cc, The compression ratio is 9. It was
replaced by the 4. The engine uses a hydraulic roller cam and high flowing, fast burn style
vortec heads. Differences include bore and stroke, intake valve size, and smaller combustion
chambers. L30 applications:. The 4. After , electronic feedback carburetion was used on the The
also saw use in to Checker Marathons. While similar in displacement to the other 4. Power
output would drop in subsequent years of the engine. The original design of the small block
remained remarkably unchanged for its production run, which began in and ended, in
passenger vehicles, in The engine is still being built today for many aftermarket applications,

both to replace worn-out older engines and also by many builders as high-performance
applications. The principal changes to it over the years include:. A significant improvement over
the original Generation I V8 is the Generation II LT1's "reverse cooling" system, allowing
coolant to start at the heads and flow down through the block. This keeps the heads cooler,
affording greater power through a higher compression ratio and greater spark advance at the
same time it maintains higher and more consistent cylinder temperatures. Some parts from the
Generation II are interchangeable with the Generation I one-piece rear main seal engine. The
LT1 uses a new engine block, cylinder head, timing cover, water pump, intake manifold and
accessory brackets. Engine mounts and bell housing bolt pattern remain the same, permitting a
newer engine to be readily swapped into an older vehicle. It displaced 5. The LT1 used a
reverse-flow cooling system which cooled the cylinder heads first, maintaining lower
combustion chamber temperatures and allowing the engine to run at a higher compression than
its immediate predecessors. There were a few different versions of the LT1. All feature a cast
iron block, with aluminum heads in the Y and F bodies, and cast iron heads in the B and D
bodies. Corvette blocks had four-bolt main caps, while most other blocks were two-bolt main
caps. Block castings remained the same between 2 and 4 bolt mains. In 94 the LT1 switched to a
mass airflow sensor and sequential port injection. A new, more capable computer controlled the
transmission as well as the engine and got a new name: Powertrain Control Module PCM. The
early Optispark distributor had durability problems, and a revised version was introduced on
the B-Bodies and on the Y and F-Bodies. Changes include a vacuum port to draw filtered air
through the distributor to remove moisture and ozone and a revised drive system which uses an
extended dowel pin on the camshaft rather than a separate splined shaft in the camshaft gear. A
port can be drilled into the early distributor base, and the later cap can be installed to add
venting to the early distributor. The LT4 was the special high-performance version of the
new-generation LT1. It featured a slightly more aggressive camshaft profile, 1. It was introduced
in the model year, for the last year of the C4 Corvette, and came standard on all manual
transmission ZF 6-speed equipped C4 Corvettes. All production engines for the Firehawks and
sSS were completely disassembled, balanced, blueprinted and honed with stress plates. One in
5 engines was tested on a Superflow engine dyno. Engineered in the UK but produced and
assembled in Stillwater Oklahoma by specialty engine builder Mercury Marine , the all-aluminum
LT5 shared only the 4. It does not have reverse cooling and is generally not considered a small
block Chevrolet. Used only in Corvettes, [26] the LT5 was the work of a team headed by Design
manager David Whitehead, and was hand built by one headed project engineer Terry D. A
second generation of the LT5 was in the testing phase as early as What little information
survived showed that it would have used a dual plenum system similar to the first generation
Dodge Viper as well as variable valve timing. Unfortunately, the cost to produce the LT5 along
with its weight, dimensions would not fit the C5 pilot cars without extensive modifications and
internal GM politics over using an engine that was not designed and built in house killed the
LT5 after six years of production. GM canceled the ZR-1 option beginning model year Engines
that were to be installed in the as yet unbuilt ZR-1's were sealed and crated for long-term
storage. After they were built at the Mercruiser plant in Stillwater, Oklahoma they were shipped
to Bowling Green, Kentucky and stored in the Corvette assembly plant until the and ZR-1s went
down the assembly line. A total of 6, cars were produced. Despite being discontinued, a new
class of premium V8s for Cadillac and eventually Oldsmobile, the dual overhead cam V8
Northstar and its derivatives, drew heavily from the LT5's design and lessons learned from its
production. The pistons used in the 4. The L99 featured updated Generation II block
architecture, and is externally identical to the larger 5. Like the LT1, it features sequential fuel
injection , reverse-flow cooling with a cam-driven water pump, and an optical ignition pickup.
The L99 4. The L99's smaller displacement provided slightly better EPA fuel economy than the
5. See Oldsmobile Diesel engine for more information. From Wikipedia, the free encyclopedia.
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Cast iron , aluminum. OHV 2 valves x cyl. DOHC 4 valves x cyl. Carburetor , fuel injection.
Aluminum , Cast iron. Pushrod , 1. Generation III. Wikimedia Commons has media related to
Chevrolet small-block engines. The LS based small-block engine is the primary V-8 used in
General Motors ' line of rear-wheel-drive cars and trucks. Introduced in January , it is a "clean
sheet" design with only rod bearings, lifters, and bore spacing in common with the
longstanding Chevrolet small-block V-8 that preceded it as the basis for GM small-block V-8s.
The basic LS variations use cast iron blocks, while performance editions are all aluminum with
cast iron cylinder liners. Variants of the LT version of the GM small-block have been used since.
Most of the credit for this engine family must go to Ed Koerner, GM's Powertrain vice president
of engineering operations at the time. The performance improvements in the LS-family V-8s
over the previous classic small-block V-8 family are several. The lower section of the block
incorporates deep side skirts, along with 6-bolt cross-bolted main bearing caps. This fully
boxes the crankshaft, creating a very strong and rigid structure that has been hot-rodded by
enthusiasts to over 1,HP. Although it is the same compact physical size as the classic
small-block V-8, this block can accept a 4-inch stroke as an option in its stock form, due to the
cam location being elevated slightly, compared to previous block designs. Also, the cam
bearing journals are larger, to allow for a higher cam-lift profile than was previously possible.
The stock aluminum heads can provide a high amount of air-flow, which previously could only
be found in aftermarket race-performance heads. The aluminum heads also incorporate steam
vents to prevent gas pockets from building up in critical areas, and this is vital in allowing the
coolant to manage heat build-up for high-performance applications. Such design features allow
for a higher compression ratio with no fear of detonation. The thermostat has been located at a
low position, which eliminates the possibility of a gas pocket preventing the thermostat from
properly sensing the heat of the coolant. Previous generations incorporated a coolant passage
through the intake manifold to warm the incoming fuel-air mixture in very cold climates.
However, modern fuel-injection techniques eliminate fuel atomization concerns under all
conditions, so the LS family uses a dry intake manifold. This removes a common coolant
leakage point and also allows the incoming air to remain as cool as possible for better power
production. The architecture of the LS series makes for an extremely strong engine block with
the aluminum engines being nearly as strong as the iron generation I and II engines. The LS
engine also used coil-near-plug style ignition to replace the distributor setup of all previous
small-block based engines. The cylinder firing order was changed to so that the LS series now
corresponds to the firing pattern of other modern V-8 engines for example the Ford Modular V
The first of the Generation IIIs, the LS1 was the progenitor of the new architecture design that
would transform the entire V-8 line and influence the last of the Big Blocks. The Generation III 5.
The extra horsepower was claimed to come from the intake ram-air effect available in the SS
and WS6 models. The LS6 shares its basic block architecture with the GM LS1 engine , but
other changes were made to the design such as windows cast into the block between cylinders,
improved main web strength and bay to bay breathing, an intake manifold, and MAF-sensor with
higher flow, a camshaft with higher lift and more duration, a higher compression ratio of The
casting number, located on the top rear edge of the block, is The 4. Catharines, Ontario and
Romulus, Michigan. It uses flat top pistons. L59 denoted a flexible fuel version of the standard
fuel LM7 engine. Vortec s are built in St. Another engine variant, the L33, shares the same
displacement, but has an aluminum block with cast in cylinder liners, much like the LS1. It has a
cast-iron block and aluminum heads and can be considered the "garden variety" version of the
Generation III V-8s. The L33 uses flat top pistons from the 4. It also uses cylinder heads, which
are identical to castings found on LS6s and LS2s, lacking only the Corvette spec valve springs

and hollow stem exhaust valves on the LS6. This combination increased the compression from
9. The L33 also had a specific camshaft not shared with any other engine, specs. It was only
available on extended cab 4WD pickup trucks. The 6. There were two versions of this engine:
LQ4, and LQ9, the latter being more performance oriented. The Vortec is a V-8 truck engine. The
Vortec LQ4, is a V-8 truck engine. This engine was renamed as the VortecMAX for LQ9s are built
only in Romulus, Michigan. Based on the Generation III design, Generation IV was designed
with displacement on demand in mind, a technology that allows every other cylinder in the firing
order to be deactivated. It can also accommodate variable valve timing. A 3 valves per cylinder
design was originally slated for the LS7, which would have been a first for a GM pushrod
engine; but the idea was shelved owing to design complexities and when the same two-valve
configuration as the other Generation III and IV engines proved to be sufficient to meet the
goals for the LS7. This family of blocks was the first of the generation IV small block with the
LS2 being the progenitor of this family and generation. This family of blocks has seen a wide
range of applications from performance vehicles to truck usage. It features either a cast iron or
aluminum engine block with cast aluminum heads. Certain versions feature variable cam
phasing , Active Fuel Management , and Flex-fuel capability. The LS2 was introduced as the
Corvette's new base engine for the model year. It also appeared as the standard powerplant for
the â€” GTO. It is similar to the high-performance LS6 , but with improved torque throughout the
rpm range. The compression of the LS2 was also raised to While the displacement on demand
technology was disabled on Holdens, this feature is enabled on the Pontiac G8 GT and
subsequently refitted in the model Holdens with AFM enabled, but only on models fitted with the
6L80 Automatic Transmission. The engine also meets Euro III emissions requirements.
Production of the truck-spec L76 started in late , and it was only available with the new body
style Silverado and Sierra, as well as the then-new Suburban. The final year for the truck-spec
L76 was for all three applications; it was replaced by the 6. The L98 is a slightly modified
version of the L Since Holden did not use the displacement on demand technology of the L76 ,
some redundant hardware was removed to form the L The L77 differs from the L76 with its
inclusion of Flex-fuel capability, allowing it to run on E85 ethanol. It shares the same bore and
stroke as its LQ4 predecessor. Like other Gen IV engines, it features variable valve timing.
Redline is 6, rpm and the compression ratio is 9. The L96 is essentially identical to its
predecessor, the LY6. It has a Engine VIN code of 5. In this engine was selected by Wards as
one of the 10 best engines in any regular production vehicle. The LZ1 is almost entirely based
on its predecessor, the LFA , but with some revisions, such as including up-integrated
electronic throttle control, long-life spark plugs, GM's Oil Life System, Active Fuel Management
and variable valve timing. Applications of this family were mainly for trucks but did see some
mild usage with some modifications in front-wheel-drive cars. The smallest member of the
Generation IV engine family is unique in that it is the only member of that family that is used in
trucks that do not feature variable valve timing. It has a cast-iron block. The Vortec L20 makes
more power and features variable valve timing. The system adjusts both intake and exhaust
timing but does not come with Active Fuel Management. The Generation IV 5. Introduced in , the
LMF is a lower-tech version used in the lower volume half-ton vehicles cargo vans with AWD
that still used the 4 speed automatic, and do not use Active Fuel Management. It is the
aluminum block counterpart to the LY5. Power and torque ratings for SUV and pickup truck
applications are the same as each application's LY5 rating. Variable valve timing was added for
the model year. It was the most basic engine of its family, it did not use any special technology.
The LH8 is a variant of the 5. In , the LH8 was replaced by the LH9. Though it has the same
displacement as the Vortec LY5 , it features an aluminum block instead of iron, and it uses the
same cylinder head casting as the Generation III LS6 engine. The bell-housing bolt pattern
differs from the rear-wheel-drive blocks. This engine is adapted for transverse front-wheel drive
applications. All accessories are driven by a single serpentine belt to save space. The water
pump is mounted remotely with an elongated pump manifold that connects it to the coolant
passages. Revised oil pan baffles, or windage trays, are incorporated into the LS4 to ensure that
the oil sump stays loaded during high-g cornering. Inspired by the LS1. R in size and
performance goals, this family of blocks was designed for race-oriented performance. The only
engine with this bore size that was used in a production vehicle is the LS7 with the LSX being
only for aftermarket use. One unique feature of this family is that the cylinders are siamesed, no
water passages between neighboring cylinders. The block is changed, with sleeved cylinders in
an aluminum block with a larger bore 4. The small-block's 4. The crankshaft and main bearing
caps are forged steel for durability, the connecting rods are forged titanium, and the pistons are
hypereutectic. The two-valve arrangement is retained, though the titanium intake valves by Del
West have grown to 2. Most of these engines are installed in the Z06, some are also sold to
individuals by GM as a crate engine. The and z28 were the only Camaros to receive the LS7.

After an extensive engineering process over several years, Holden Special Vehicles fitted the
LS7 to a special edition model: the W This family was designed as a replacement for the LS2 but
enlarged to better accommodate variable valve timing and Active Fuel Management while still
generating good performance. This family of engines has mainly seen duty in performance cars
and high-end SUVs. It is an all-aluminum design which, while still a pushrod engine , boasts
variable valve timing. The system adjusts both intake and exhaust timing between two settings.
Engines built prior to April 1, contained AFM components, but the software was not present in
the PCM and thus the system was not functional. Engines built after this date did not have any
AFM components, and instead used a valley cover plate similar to the L20, save for the L94
variants mentioned below. The LS3 was introduced as the Corvette's new base engine for the
model year. The block is an updated version of the LS2 casting featuring a larger bore of It also
features higher flowing cylinder heads sourced from the L92 , a more aggressive camshaft with
0. Improved manufacturing efficiency makes these heads cheaper than the outgoing LS6 heads,
and severely undercuts aftermarket heads. The large valves, however, limit maximum rpm - in
the L76 with AFM , and in the LS3 with hollow stem valves. In addition to the above, a dual-mode
exhaust package with a bypass on acceleration was available on C6 Corvettes. The dual-mode
exhaust uses vacuum-actuated outlet valves, which control engine noise during low-load
operation, but open for maximum performance during high-load operation. The system is
similar to the C6 Z06, but uses a 2. A similar system was optional on later model 5th generation
Chevrolet Camaros and standard on the Chevrolet SS, but no horsepower or torque increases
were advertised on those vehicles. The L99 is derived from the LS3 with reduced output but
adds Active Fuel Management formerly called Displacement on Demand and variable valve
timing , which allows it to run on only four cylinders during light load conditions. Cylinder
dimensions are now bore and stroke of It is equipped with an Eaton four-lobe Roots type
supercharger and has a compression ratio of 9. The supercharged 6. GM labeled it "the most
powerful ever offered in Cadillac's nearly year history". The LSA features a smaller 1. Other
differences include a slightly lower 9. In , wardsauto. The new logo formally adopts the Small
Block name for the engines. The fifth generation of the iconic GM small block engine family
features the same cam-in-block architecture and 4. Refinements and new or revised
components are used throughout, including a revised cooling system and all-new cylinder
heads. All Gen V engines are aluminum blocks except for the L8T with aluminum cylinder heads
, and include direct injection , piston cooling jets, active fuel management , variable
displacement oil pump, and continuously variable valve timing. However, they all retain their
ancestors' two-valve pushrod valvetrain. This family of blocks was the first of the generation V
small block with the LT1 being the progenitor of this family and generation. Like its LS3
predecessor, it gets its displacement from a bore and stroke of It was designed specifically with
mid-engine placement and dry-sump lubrication in mind. The L86 is an LT1 engine modified for
truck use with a compression ratio of In , GM introduced the L87 as the successor to the L The
L8T is the first iron block member of the Gen V family. It shares its The compression ratio is The
longer stroke yields little additional peak torque output compared to the L86, but only requires
87 Octane. The stroke is also shorter than the LS7's Rather than allow a "high-strung" small
block to fail the HD truck market, the iron block, lack of both stop-start and cylinder
deactivation, longer stroke and rod ratio, lower compression, mere 87 Octane requirement, and
greater displacement all suggest that the L8T was designed specifically to assuage the HD truck
market's concerns. Although smaller than the previous 2. It draws its name from the 5. The
original LT5 is rarely known as a Chevy small block V8, as it was designed and built with Lotus,
and implements a DOHC 32 valve multi-port injection system, instead of the push-rod design.
The new and unrelated LT5, however, has increased its displacement from 5. It simultaneously
couples the standard direct injection system found on Gen 5 engines with port fuel injection.
Dubbed EcoTec3 5. The L8B is an eAssist mild hybrid version of the L83 featuring a. The L82 is
one of two 5. The L84 is one of two 5. The L84 is distinguished from the L82 by the presence of
the Dynamic Fuel Management System and is either available or standard on mid- to high-level
trims. These V6 engines are based on the V-8 version of the Gen V family, but with two fewer
cylinders - a design lineage that dates back to the previous 4. Dubbed EcoTec3 4. It gets its
displacement from bore and stroke of Firing order is This engine replaces the unrelated 4. Note
1: depending upon vehicle application truck, suv, car ; horsepower, torque, and fuel
requirements will vary. VIN code indicating engine RPO is usually not consistent between
vehicle types cars or trucks or years. It is typically only present when the engine is cold and
disappears as the engine reaches operating temperature. The noise of 'piston slap' often is
louder when listening for it below the oil pan. Another common problem with the 5. This is
commonly called the 'Castech Head' failure on the internet. GM issued a TSB on this failure to
help service techs identify the problem. The head casting number which can be viewed from the

passenger side of the vehicle just in front of the valve cover was Some heads with this casting
number would fail but not all of them as GM had different suppliers for the same head. The
failure was due to undetected porosity around the oil drains in the head. In , Chevrolet
Performance began to offer the build your own engine program for LS7 part number or LS9 part
number crate engines. It also provides customers the experience of visiting GM's unique
Performance Build Center in Wixom, Michigan , where they will join a specially trained engine
builder to assist in the start-to-finish assembly of the engine they purchased â€” from installing
the crankshaft in the cylinder block to topping off the engine with its intake system. In the case
of the LS9, it also means installing the supercharger assembly. Upon completion, a
personalized nameplate is added to the engine. The program's venue was reported to be
relocated to the Corvette assembly plant in Bowling Green, Kentucky. The LS7. R engine is a
variation of the LS7 used in the highly successful C6. R American Le Mans Series racecar. It
was designed with help from drag racing legend Warren Johnson. This block incorporates two
extra rows of head-bolt holes per bank for increased clamping capacity. The six bolt steel main
caps are the same ones used on the LS7 engine. The engine debuted at the auto show in a
customized Camaro owned by Reggie Jackson. The LSX will be available starting the second
quarter of , set to be available in authorized dealerships and retailers on March 31, Chevrolet
Performance LSX Bowtie block includes LSX specific six-bolts-per-cylinder head bolt pattern,
billet-steel six-bolt dowel-located main bearing caps, extra-thick deck for maximum clamping
force, extra-thick cylinder walls allow increased bore capacity maximum 4. LSXB15 part number
includes forged steel crankshaft, forged powdered metal I-beam rods both the crankshaft and
rods from LSA engine and forged aluminum pistons 9. It is designed for production-style
supercharger and turbo systems used without enhancements or modifications. Noonan Race
Engineering developed two billet aluminum blocks based on the LS engine. Bore sizes are up to
4. The billet construction provides added block integrity suited to high horsepower applications.
The block design incorporates turbocharger pressure feed lines in the front of the valley and oil
dump ports in the side of the block to return oil to the sump. In addition to the solid block, a
waterjacketed version was also designed to provide better cooling options for street or
endurance purposes. Noonan also has developed intake manifolds for the LS; specifically for
turbocharging or twin turbo charging or supercharging. From Wikipedia, the free encyclopedia.
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Wikimedia Commons. Sequential multi-port fuel injection. Generation IV. Aluminum , Cast iron.
Gasoline , E Wet sump , Dry sump. Generation III. Generation V. Direct injection. Chevrolet
Corvette C7. Chevrolet Camaro SS. Chevrolet Corvette Stingray. Chevrolet Corvette Z Chevrolet
Camaro ZL1. Chevrolet Corvette ZR1. Vortec is a trademarked name for a line of piston engines
for General Motors trucks. The name first appeared in on a 4. Modern Vortec engines are named
for their approximate displacement in cubic centimeters. It is entirely different from the Iron
Duke. The uses an iron block and aluminum 2-valve pushrod cylinder head. Displacement is 2. It
is mated to either a 5-speed manual transmission built by Aisin, or a GM 4-speed Hydra-matic
automatic transmission. Introduced in , the engine has increased in displacement from 3. The
Vortec , or Atlas LL8 , is a 4. It has four valves per cylinder and is a double-overhead cam DOHC
design. The Vortec I6 engine was on the Ward's 10 Best Engines list every year since its
introduction in through This engine's origins date back to , when the original Chevy small-block
V-8 was introduced. Connecting rods still measure 5. Displacement is 4. LR4s are manufactured
at St. Catharines, Ontario and Romulus, Michigan. Like its LR4 predecessor, it gets its
displacement from a The smallest member of the Generation IV Vortec engine family, it is
unique in that it is the only member of that family that does not feature either variable valve
timing or Active Fuel Management. The Vortec L30 is a V8 truck engine. Displacement is 5. It is a
based on the Generation I small-block from Chevrolet. It was replaced by the 4. The engine uses
a hydraulic roller cam and high flowing, fast burn style vortec heads. Differences include bore
and stroke, intake valve size, and smaller combustion chambers. L30 applications:. L59 denoted
a flexible fuel version, while the LM7 was the standard version of the engine. Vortec s are built
in St. The LM4 was an aluminum block version of the LM7, and had a short production life. It
should not be confused with the L It was only available on extended cab 4WD pickup trucks.
The L59 Vortec was introduced in , and was a flexible fuel version of the LM7. Power and torque
ratings matched that of the LM7. First introduced in , the Generation IV Vortec engines share all
the improvements and refinements found in other Generation IV engines. All versions feature
the Active Fuel Management system. It is the aluminum block counterpart to the LY5. Power and
torque ratings for SUV and pickup truck applications are the same as each application's LY5
rating. The LH8 Vortec is a variant of the 5. The Vortec L31 is a V8 truck engine. It is the last
production Generation I small-block from Chevrolet. The cylinder heads feature combustion
chambers very similar to those of the LT1 V8, but without the reverse-flow cooling. As such, the
L31 head is compatible with all older small-blocks, and is a very popular upgrade. It offers the
performance of more expensive heads, at a much lower cost. It does, however, require a
specific intake manifold a Vortec head has four bolts attaching the intake manifold as opposed
to the traditional six bolts per head. The L31 was replaced by the 5. The model year was the final
year for the L31 5. It is currently being produced as a crate engine for marine applications and
automotive hobbyists as the "ramjet " with minor modifications. The Vortec , or LQ4, is a V8
truck engine. It is a bored version of the Vortec Displacement is 6. This engine was introduced
in other truck lines as VortecMAX for LQ9s are built only in Romulus, Michigan. GM also listed it
as based on LS architecture. It shares the same bore and stroke as its LQ4 predecessor, and
also features variable valve timing. Production started in late Major features include Active Fuel
Management, a late-intake valve timing system, and a higher The Cadillac Escalade has a 6. It is
an all-aluminum design which, while still a pushrod engine , boasts variable valve timing , a first
in a mass-produced non- overhead cam V8 engine. The system adjusts both intake and exhaust
timing between two settings. Introduced in , it was produced for five years until being replaced
by the Vortec Even though it was introduced as the Vortec in , it was basically a big-b
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lock with parts more suitable for use in light duty trucks and more advanced technology. The 7.
Among the many improvements was more power for the gasoline engines. The Vortec big block
V8 has a It shares the much from the L29 , with the addition of forged pistons and crankshaft.
And was used with the early 4 speed Allison automatic transmission or manual transmission
depending on application. It is a redesigned Chevrolet Big-Block engine and was introduced
with the full-size pickup trucks. It retains the same bore centers as the old 7. It is an all-iron
engine block and heads with two valves per cylinder. Vortec s are built in Tonawanda, New
York. The Vortec is the engine used in the largest Uhaul, their foot 7. From Chevy Wiki. I-E V6
LB4 4. III LR4 4. IV LY2 4. Category : GM engines. Navigation menu Personal tools Log in.
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