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SPEED PARTS TESTING

PART Il

New GM L92 Heads and a Crane Cam Raise Qur ,
6.0L Truck Engine’s Qutput to 510 hp... Then
We Bolt on a Carb and Gain15 More.

Last month HOT ROD, in con-
junction with Duttweiler Engi-
neering, began evaluating the
performance potential of the
widely available 6.0L LS-series
truck engine. We were able to
raise output from the stock
observed baseline of 355 hp and
396 Ib-ft of torque to about 426
hp and 442 Ib-ft with basic bolt-
ons—Dynatech headers and

cats, a FAST intake manifold
and 90mm throttle body, and
Crane’s 1.8:1 adjustable rocker-
arm conversion kit—plus recali-
brating the stock ECU using HP
Tuners’ VCM Suite, unique
Windows-compatible software
that permits hacking any table
in the stock computer.
Throughout this entire first
phase, the heads and cam

remained stock.

We remedied that this
month. Engine tech Ed Taylor
bolted on GM’s new L92 cylin-
der heads and then shoved cam
after cam into the motor. If that
weren’t enough, we finished off
with an old-school single-plane
intake and carburetor to see
how alate-model engine runs
with a “crude” fuel-metering

system. Phase 2 ended with 535
hp and 452 Ib-ft of torque,
although with the carb and
larger cam the engine’s mild
street manners were starting to
go away.

But let’s not get ahead of our-
selves. Follow along on our LS
path to power as tried-and-true
hot rod tricks yield big torque
and power gains.




L92 HEAD SWAP

The new L92 6.2L WVT (variable
valve-timing)'07 Cadillac Escalade
and GMC Yukon Denali feature sig-
nificantly upgraded cylinder heads
with Rat motor—sized rectangular
intake ports. Available to hot rod-
ders at a very attractive price
through GM Performance Parts’
program, L92 heads bolt onto ear-
lier LS-series engines with 4-inch
(or larger]) bores. But as of this
writing (July'07), there was still
amajor downside: No L92-
compatible aftermarket adjustable
rocker arms or EFl-style intakes
were available. FAST is said to be
working on a version of its intake

that fits, and surely it won't be long
before adjustable rockers appear.
In the meantime we made do
with stock nonadjustable 1.7:1-
ratio rocker arms, then installed
GM’s Australian Holden car-style
intake with a FAST 90mm throttle
body. For the initial runs with the
new heads, Phase 1's stock LQ9
cam, Moroso oil pan, and Dynatech
headers and cats were retained.
Running on 91-octane pump gas,
the L92 heads needed only 23-24
degrees of lead, 2 degrees less
than the LOS heads liked. With the
new heads the engine peaked at
425 hp and 443 Ib-ft, within two
numbers of the previous Phase 1

output. Average output was virtu-
allyawash, too.

But remember: In Phase 1, the
engine had the advantage of the
superior FAST intake plus Crane
1.8:1 arms thatincreased the
stock cam’s valve lift about 0.027
inch. Scratch these parts and the
engine only makes 408 hp and
433 Ib-ft with the stock long-run-
ner truck intake, a smaller, 75mm
throttle body, Dynatech headers,
stock nonadjustable 1.7:1 rockers,
and an ECU tune-up. So once you
take the better rockers and intake
off the table, the L92 heads/L76
intake/90mm throttle body combo
is worth about 18 hp and 9 Ib-ft at

the peak, trading off only a few
numbers below 2,700 for
midrange and top-end gains.

Scoggin-Dickey sells fully
assembled L92 heads for around
$400 each. A pair of assembled
92 heads, the L76 intake and
DBW throttle body, Fel-Pro head
gaskets, new rocker stands, and
stock L92 offset intake rockers
can be put together for $1,835.
That's around $290 less than what
you'd have to shell out for the
Crane adjustable rocker kit, FAST
intake, and 90mm cable-driven
throttle body needed to make
about the same numbers with the
LO9 heads.

> L92 heads are available both
bare and fully assembled from
General Motors Performance
Parts (GMPP). The new intake
ports require a dedicated intake
specifically designed for the
L92 head. Older intakes don't
match the new ports and won'’t
seal right.

> Compared to the LQ9's heart-
shaped combustion chamber (right),
the L92 chamber (left) is more like a
figure 8. The valve centerline spacing
is increased to permit larger valves.
This head must be used on 4-inch or
larger bore sizes. Valve-to-bore clear-
ance on 5.7L (LS1/LS6) engines is
marginal, and it definitely can’t be
usedona5.3.

> Before screwing the
head bolts or studs into an
LS motor, be sure to blow
out any water that may
have accumulated in the
threaded holes. Failure to
do so could crack the block
when the new fasteners
are tightened.

> LS1 and most early LS-
style truck engines have
used oval-shaped exhaust
ports. LS2/LS6 car engines
and LO9 truck motors went
to an improved D-shaped
exhaust port. L92 heads
maintain the basic D-port
configuration.

> The new intakes are machined for smaller-diameter fuel injectors,
which require a different electrical connector than used on early LS
motors. Speartech offers this pigtail adapter for older harnesses. A set of
eight adds about $100 to the swap’s cost. The L76 intake comes with 40
Ib/hrinjectors; the stock LQ9 setup had 29 Ib/hr units. This requires

retuning the ECU.
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> LS-series engines have tradi-
tionally used a cathedral-style
intake port (top). The L92 heads
have big rectangular intake ports
(bottom) that are based on the
ports originally developed for the
C5R and LS? heads. However, the
port spacing is unique to the L92.

> Above: The L92’s new, wider
intake port requires an offset
rocker arm (GM PN 12569167,
left). The exhaust rocker (GM PN
10214664, right) remains the
same as in earlier LS engines.

> Topright: U.S. L92 trucks use a
long-runner intake that won't
clear most car hoods. We tested
using this short-runner intake
that’s stock on 07 Australian
Holden L76-equipped cars; in the
U.S., GMPP sells it assembled with
injectors, fuel rails, a 90mm DBW
throttle body, and gaskets under
PN 12590123. For a bare intake,
order PN 12590124.

THE PRICE SO FAR

(PHASE 2)

DESCRIPTION PART NO. PRICE SOURCE | AR PRICE
L92 HEAD SWAP ONLY (TEST N)
ARP head-stud kit 234-4317 Summit Racing | 1 $271.39
Fel-Pro MLS head gasket, LH 1161L Summit Racing | 1 $84.99
Fel-Pro MLS head gasket, RH 1162R Summit Racing | 1 $84.99
GM L?6 intake, assembled w/ DBW throttle-body, injectors, and rails 12590123 Scoggin-Dickey | 1 $528.95
GM L92 heads, assembled w/ valves, springs, retainers, locks, seals 12582713 Scoggin-Dickey | 2 $798.50
GM L92 rocker stands 12600936 GM Parts Direct | 2 $9.28
GM offset intake rocker arms for L32 heads 12569167 GM Parts Direct| 8 $57.04
(A) L92 swap subtotal | $1,835.14
(B) Phase 1 parts subtotal | $8,035.60
(C) Minus Phase 1 Crane 1.8:1 adjustable rocker-arm kit, FAST cable-driven throttle-body, FAST intake manifold | -$2,125.85
(D) L92 HEADS PLUS RETAINED PHASE 1 PARTS OVERALL PRICE (A+B-C) | $7,744.89
(E) Savings, L92 heads (C-A) $290.71
PHASE 2 BEST TORQUE (EFI, TEST 0)
Crane hydraulic-roller cam 1449551 Jegs 1 $386.99
Crane titanium valvespring retainer kit 144661-16 Summit Racing | 1 $268.39
Crane valve lock kit 99108-1 Summit Racing | 1 $30.39
Crane valvespring kit 144832-16 Summit Racing | 1 $155.95
Crane valvespring seat kit 144460-16 Summit Racing | 1 $43.99
GM exhaust valves 12563064 GM Parts Direct| 8 $104.08
GM intake valves 12563063 GM Parts Direct | 8 $88.64
GM L92 heads, bare 12582714 Scoggin-Dickey | 2 $175.00
U.S. Seal valve-stem seals Vs806v U.S. Seal 16 7.84
(F) Best torque new parts subtotal | $1,436.27
(G) Best torque, L92 head swap, and retained Phase 1 parts (D+F) | $9,181.16
(H) Minus bled L92 heads | —$798.50
(1) BEST TORQUE TOTAL PRICE (G-H) | $8,382.66
PHASE 2 BEST POWER (CARBURETED, TEST U)
Bill Mitchell Hardcore Racing AED performance ?50-cfm carb ?50-HO Bill Mitchell 1 $486.60
Crane hydraulic-roller cam 144HR00119 | Jegs 1 $426.99
Fel-Pro Holley 4150 carburetor gasket 1900 Summit Racing | 2 $9.90
Fel-Pro intake gasket set for L92 heads 1222-3 Summit Racing | 1 $31.99
GM single-plane intake manifold, 4150-style carb mounting flange 25534401 Scoggin-Dickey | 1 $299.50
MSD LS1/LS6 timing/rev control unit 6010 Summit Racing | 1 $312.70
Wilson tapered spacer, 15-inch-thick 004130 Summit Racing | 1 $171.95
(J) Best power new parts subtotal | $1,739.63
(K) Minus L?6 GM EFl intake (L92 head swap), HP Tuner ECU software (Phase 1), Crane cam (best torque) | —$1414.94
(M) BEST POWER OVERALL PRICE (i+J-K) | $8,707.35
OPTIONS (as required)
FAST cable-driven throttle-body 54019 Summit Racing | 1 $529.95
Speartech GM E40 ECU, and manual trans/DBW throttle-body wire-harness | — Speartech 1 $1,695.00
Speartech LS1-LS? EFl electrical connector adapter harness kit — Speartech 1 $100.00

Prices for new parts added in this phase are as of June '07. Prices subject

to change.
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> McKenzie Cylinder Heads, a
leading Southern California
cylinder-head porter, flowed the
LO9 and L92 heads on its Super-
Flow bench. Not surprisingly,
the biggest jump was on the
intake side, with the new port
flowing over 30 percent better
at 0.600-inch lift.

> The LQ9's intake port stalls at 0.500-inch lift. The L92 intake is better
at all points of lift; at 28 inches of water, it flows 326.3 cfm—enough to

support 670 naturally aspirated horsepower on an eight-cylinder engine.
The L92 exhaust trades off a little flow below 0.200 in return for _

midrange and top-end improvements.

> The stock LS-series head bolts are a torque-to-yield design that can’'t > Fel-Pro MLS high-performance head gaskets should guarantee a bul-
be reused. Duttweiler replaced them with bulletproof ARP head studs. On letproof seal, even with this engine’s forthcoming supercharger tests. For
'97-'03 blocks, two different-length 11mm head fasteners are needed 4-inch-bore engines, use Fel-Pro PN 1162R (for the righthand head) and

(use ARP stud kit 234-4316). 0n’04 and up, the 11mm fasteners are the PN 1161L (for the lefthand head).
same length (ARP stud kit 234-4317).

“The L92 head is better than the earlier head, especially on the intake. But
it's a thin-wall casting and won't take much portln%. The deck s thin for
superchargln]g. You couldntrunmorethan 1

the clock.”—Io

,000 hpwithout giving up

dd McKenzie
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CAMFLOG

The L92 heads ran well even with
the stock cam, but taking advan-
tage of their superior top-end flow
requires a cam change. Larger
cams require stouter valvesprings
than those installed on GM’s com-
plete head assembly. If you intend
to change the springs, retainers,
and valve locks, you can save over
$170 by purchasing the heads
bare and piecing them together
from individual parts.

Duttweiler ran five test cams
through the motor. All had wider
LSAs than we're used to seeing on
old-school Chevy small-blocks.
Fuel-injected LS engines generally
like wide cam-lobe separations
(also known as LSA, or lobe sepa-
ration angle), which tend to gener-
ate a calmidle for good driveability,
reduce overlap for lesser emis-
sions, and generally interface well
with all of today’s myriad power
accessories. Awide LSAalso
closes the intake valve later so it
builds less cylinder pressure down
low, which helps fight detonation
tendencies on current-production
LS engines that run over 10.0:1
stock compression ratios on pump
gas. Yet another factor is that on
cams with otherwise equal dura-
tion, a wider LSA offers more pis-
ton-to-valve clearance. That's
important since the stock flat-top
pistons lack valve reliefs.

The LSAs on the four Crane test
cams ranged from 114 to 120
degrees (see cam specs table).
Also tested was the GM Hot cam,
which had a 112-degree LSAand a
lopey idle. It turned out that the
first step up from stock—Crane’s
PN 1449551 with 210/218-degree
duration at 0.050-inch tappet lift—
was a real torque monster, churn-
ing out more peak and average
Ib-ft than any other cam tested.
Compared to the stock LO9 cam, it
gained 20 Ib-ft at the peak to
pound out 463 Ib-ft, averaging 420
Ib-ft overall. Its 462 hp represents
a 37hpincrease over the stock
cam, and it also averaged the most
power of any cam tested from
3,700 t0 5,900 rpm. Itidled at 21
inches of vacuum and outper-
formed the LO9 cam at every rpm
point.

The other cams got progres-
sively more radical, trading off low-
and midrange torque production
for top-end power. GM’s Hot cam
had one area in the midrange with
a pretty good power bulge. The
most radical cam—Crane’s
144HR00119—made the most
power, cranking out a whopping
510 hp using EFIl. However, it was
down in torque and power output
below 4,800 rpm and 5,300 rpm
respectively. Itidled at 15.5
inches, about the minimum
needed to keep the computer

happy.

> Crane’s PN 1443551 hydraulic
roller cam was the torque cham-
pion and is our pick for a daily driv-
er. If top-end power is the be-all-
end-all, use the peaky Crane PN
144HR00119.

> Plastic sleeves retain the hydraulic roller lifters, allowing camshaft
removal without pulling the intake manifold or valley cover. You can eas-
ily change an LS cam in 45 minutes without removing the heads, valley
cover, or front cover.

> Left: Adouble spring capable of supporting the most radical cam
tested was used on all the cams. Crane PN 144832-16 accepts up to
0.650-inch lift (118 pounds at 1.800 inches installed, 352 pounds open).
Duttweiler installed it with titanium retainers (Crane PN 144661-16). 192
heads require unique rocker stands (GM PN 12600936, two required).

> Right: The Crane pushrods used with its 1.8:1 roller rockers and
installed during the Phase 1 testing have a 7.250-inch overall length. The
nonadjustable L92 rockers require stock-length pushrods (approxi-
mately 7.393 inches long) to preserve correct valvetrain geometry.
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PHASE 2 RESULTS: NET CHANGE

“There are two different
athstothe same
orsepower.” —Ken

Duttweiler

TEST DESCRIPTION

Letters below correspond to the test designators
in the adjacent tables and graphs. Test designa-
tion sequence continues from the Phase 1 L09
tests (Oct.’07).

N L92 heads, 1.7:1 nonadjustable rockers,
L76 EFlintake

Crane cam, PN 1449551

Crane cam, PN 144HR00118

Crane cam, PN 144HR00117

GMPP Hot cam, PN 12480033

Crane cam, PN 144HR00119

GMPP carbureted single-plane intake
with 750-cfm double-pumper

u Wilson 1.5-inch tapered spacer

- »nw O vo

CHANGE AT PEAK AVERAGE OVERALL AVERAGE 1,600-5,900 RPM | AVERAGE | AVERAGE | AVERAGE
TEST | UNIT [ FROM | FROM CHANGE FROM CHANGE FROM 1,600- | 3,700- | 6,000-
VALUE VALUE

TESTN | PREVIOUS TESTN_| PREVIOUS TESTN | PREVIOUS [ 3,600 | 5900 | 6,900
N[BT 0.5 | 4014 403.1 380.8 | 4235
HP -1.4 [2882 292.6 1912 | 3852
o |LB-Fr| 205 205 | 4197 182 182 [4213]| 182 | 182 3922 | 4479
Hp | 373 373 | 3029 148 148 [307.6] 150 | 150 197.0 | 4085
p [LBFT| -64 141 |4020| 06 |-17.7 |4a004| -27 |-209 356.9 | 4402
Hp | 297 67.0 |3166| 285 13.7  [296.9]| 43 |-107 1798 | 4038
LB-FT[ -4.6 95 |3963| -51 [ -57 [3940| -91 | -6.4 3482 | 4359
0 HP 19 68.9 |3131] 250 [ 35 [2928] 02 | -41 1754 | 400.0
R |LBFT| -29 6.6 |399.4| -2.1 3.1 [4004| -2.7 6.4 359.6 | 4377
Hp | -8.7 60.2 |3109| 227 [ -22 [2963]| 3.7 3.5 1819 | 4008
g |LBFT| 128 194 [4040]| 25 46  |4015] -16 1.1 3544 | 4445
HP | 25.0 85.2 | 3304 | 42.2 19.5  [298.8]| 6.2 2.5 179.2 | 408.0

7 lLBFT|-135 59 [4005] 81 55 [4059] 28 4.4 3727 | 4305 | 4237

Hp | 253 | 1105 [3538[ 656 | 234 [3123]| 197 | 135 200.0 | 3953 | 51938

y [LBFr| 38 95 |4112]| o8 18 [4071] 40 12 3704 | 4342 | 4277

HP 34| 1139 [366.1[ 679 23 [3139] 213 16 1993 | 3987 | 5247

“We ended up with 505 hp with factory-style
EF, after starting out at just 355 hp. That's
impressive!”—Ken Duttweiler
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CARBVERSUSEFI

The only other intake available for
the L92 heads is GMPP’s 4150
flanged carburetor intake. Dutt-
weiler bolted the single-plane
high-rise configuration onto the
motor, topped by the shop’s 750-
cfm carb. The biggest cam tested
with the EFlintake (Crane’s
144HR00119] was retained. Coin-
cidentally, at this time one of the
high-flow catalytic converters
went south. They were removed
from here on out. Previous testing
showed that the cats had little
effect on the engine’s overall
power curve.

Without a spacer, the carb setup
made 449 Ib-ftat 5,500 rpm and
535 hpat 6,900. Adding a Wilson
spacer boosted output to 452 Ib-ft
and 539 hp, the latter peak occur-
ring 200 rpm lower. The most
power seen so farwas 539 hp, but
torque—even compared to the
same cam with EFl—was down.
On the dyno the engine was not
happy under 2,000 rpm and, in
fact, only really came into its own
over 5,000 rpm. A combo like
this—although not fun for a daily
driver—would do well at the drags
if the car were properly geared.

The short-runner intake really
helps the engine breathe on the
top end, but it took 10 degrees’
more ignition advance to make the
best numbers with the carb than it
did with EFI. The engine was able
to take more lead without getting
into detonation because it made
less torque at the low rpm, where
cylinder pressure is highest and
detonation is most likely to occur.

These numbers were made with
wide-LSA cams basically opti-
mized for EF| applications. Narrow-
ing the LSA (increasing the over-
lap) can help pull more fuel
through a carburetor. With a cam
ground on, say, a 110-degree LSA,
the carb should pick up a little
more in the low and midrange. And
what if we drilled the blank bosses
on the carb intake to run port EFI?
Then there are some new trick
Magnuson blowers we gotta try.
Sounds like a plan for next month.
Stay tuned.

Posted with permission from the November 2007 issue of Hot Rod ® www.hotrod.com. Copyright 2007, PRIMEDIA Inc. All rights reserved.

> GMPP offers a single-plane
four-barrel intake for use on
L92 heads. PN 25534401 is
machined for 4150-style carbs
and has a %-NPT vacuum
boss. Blank bosses cast into
the manifold can be machined

for nitrous nozzles or EFI noz-
zles and fuel rails. Mounting
bolts and instructions are

included.

SOURCES

AUTOMOTIVE RACING PRODUCTS (ARP); Ventura, CA; 800/826-3045
or 805/339-2200; www.arp-bolts.com

BILL MITCHELL HARDCORE RACING PRODUCTS; Ronkonkoma, NY;
631/737-0372; www.theengineshop.com/carbs.htm

CRANE CAMS INC.; Daytona Beach, FL; 386/252-1151 (general ) or
386/258-6174 (tech); www.cranecams.com

DUTTWEILER PERFORMANCE; 805/659-4339; Saticoy, CA

FEL-PRO (FEDERAL-MOGUL CORP.); Southfield, MI; 248/354-7700;
www.federal-mogul.com

FUEL AIR SPARK TECHNOLOGY (FAST); Memphis, TN; 877/334-8355
or 901/260-FAST, www.fuelairspark.com

GM PARTS DIRECT (FLOW CHEVROLET LLC); Winston-Salem, NC;
336/760-7074; www.gmpartsdirect.com

GM PERFORMANCE PARTS; Grand Blanc, MI; 800/577-6888 [nearest
dealer); www.gmperformanceparts.com

> Above: Because the carb-style
intake lacks the built-in 0-ring
seals used on factory EFl intakes,
it requires a conventional after-
market gasket. Fel-Pro PN 1222-3
fits the new-style L92 port.

> Left: ABill Mitchell Hardcore
Racing ?50-cfm double-pumper
was tested both with and without
a 1*/-inch Wilson Manifolds billet-
aluminum tapered spacer.

> Lower left: Wilson four-hole
spacers feature a variable radius
taper thatimproves part-throttle
performance and fuel distribution
by redirecting the flow pattern
created by partially open throttle
blades. It gradually reduces the
air/fuel mixture’s velocity as it
enters the plenum, providing a
smoother transition into the run-
ner. Full-throttle, top-end flow is
also greatly enhanced. > Lower
right: MSD’S LS1/LS6 Timing/Rev
Control for carbureted applica-
tions (PN 6010) fired the stock
coils during the carburetor tests.
MSD supplies plug-in pills with
predefined advance curves, but
Duttweiler plugged the unitinto a
standard Windows-based PC and
used MSD's Pro Data software to
dialin a custom curve. With a
carb, the engine ran best with 35
degrees’ total advance. HRM

HOLLEY PERFORMANCE PRODUCTS; Bowling Green, KY; 800/
HOLLEY-1 ext. 8530 (nearest dealer) or 270/781-9741 (tech);
www.holley.com

JEGS HIGH PERFORMANCE; Delaware, OH; 800/345-4545;
www.jegs.com

MCKENZIE’S CYLINDER HEADS; Oxnard, CA; 805/486-1810

MSD IGNITION; El Paso, TX; 915/857-5200 [general] or 815/855-7123
(tech); www.msdignition.com

SCOGGIN-DICKEY PARTS CENTER; Lubbock, TX; 800/456-0211
(orders) or 806/798-4108 (tech); www.sdparts.com

SPEARTECH FUEL INJECTION SYSTEMS; Anderson, IN; 765/378-4908;
www.speartech.com

SUMMIT RACING EQUIPMENT; Tallmadge, OH; 800/230-3030;
www.summitracing.com

U.S. SEALINC,; Ft. Gratiot, MI; 800/777-6974 or 810/385-9300;
www.valvestemseal.com

WILSON MANIFOLDS INC.; Ft. Lauderdale, FL; 954/771-3413;
www.wilsonmanifolds.com

39783
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