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MANIFOLD MAGIC

With this fixture from Dr. Air, an intake manifold can be quickly mounted to a typical
SuperFlow bench for flow testing. The mounting face at the manifold's carb pad mim-
ics the four holes of a four-barrel carb. :

The adapter bases come in a variety of configurations to match the carb type, includ-
ing 4150 squarebores, 4500 Dominators, and the spreadbore Quadrajet/ThermoQuad
patterns. The entry side of the throttle bore simulators have a radiused form, provid-
ing airflow capacity exceeding the mightiest carb. O-rings provide the seal.
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head mounted to the low bench in the
normal fashion, Though this amangement
has value, the setup 15 cumbersome and
time-consuming and the manifold mnners”
flow charactensucs are influenced by the
intake port in a way that makes it difficult
o analyze the subtle manifold activiey:

Another approach to a working test
setup 15 to invert the manifold on the flow
bench and blow through the plenum.
Surpnsinghy, quite a few folks that should
know better olyect w this concept, anmuing
that an en@ne sucks on the intake (while
this arrangement blows). Actually, the
bench ereates a pressure differential, and it
makes no difference which end of the st
orifice generates the pressure change as
lomg as cormect flow direction s maintained.
Dot believe it? What if vou ram a picee
of pipe through a wall where one room is an
10 psi and the other 15 psiz Air wall obvious-
Iy flow from the highpressure mom o the
low-pressure room. Do you think it makes
any difference o the ofm of flow through
this pipe if the pressure difference beoween
rooms 15 created because of an extraction
system in the low-pressure room, or
because air 15 being pumped into the high-
pressure ones ™o the only thing thar mart-
ters i the differental, and the same s true
with the bench

Blowing through the plenum sets the
stage for quick and easy flow testng of
cach intake manifold branch. All that 1s
needed 15 a means of mounong the man-
fold's plenum o the bench, and a way tw
scal the runners that are not being wested.
D Air Products manufactures just such
mounting fixtures for the popular
Superflow plenum-box bolr patern, with
an intake manifold plenum plate that mine
i3 the four holes of most configuratons of
fourtamel carburetors. Runners can be so-
lated for testng by simphy plugzing seven
of the ninners with closed-cell foam. In this
arrangement, a plug is swapped over o
another hole, and every unner in 2 mani-

fold can be tested in minutes.

To prepare for a flow test, seven of the
runners are plugged using closed-cell
foam, leaving only the test runner
open to airflow. This ProComp single-
plane intake improved dramatically
with full porting.



Testing from one port to the next is sim-
ply a matter of moving one foam plug at
a time. With this arrangement, a full
manifold test can be accomplished in a
matter of minutes.

PORTING FOR POWER

Once the baseline flow figures are
mapped out for cach indnadual mnner, an
assessment of the manifold 15 in hand.
The analvsis may show quite a vanaton
in runner flow, 25 some runners may
recond substantially more flow than oth-
ers. In addition, the overall flow of the
intake will be known, which can be
compared to the flow capacity of the
evlinder head as an indicaoon of whether
the manifold capacity will represent a
restriction relatve o the evlinder head's
flow capacity. At this point, an objective
can be set for improvements with porung,
and progress can be measured with
addinonal testng

Porting an intake manifold 15 not
unlike porting a cvlinder head. The most
basic level of preparation involves port-
matching the runners to the eylinder
head's port window. Il the head's intake
port is well developed and aking maxi-
mum advantage of the available crosssec-
tional arca, an undersized manifold ac the
exit can represent a loss of flow and
power. Each manifold has its own pecu-
liarities, bur most high-performance
intakes are designed with some degree of
port taper, and generally the exit is the
smallest portion (in terms of arcal. This
can represent a restrcton, iF undersized.

Flow testing will qguantify the value of a
porting modification. Explering the port
with a probe will provide clues to the
necessary modifications.

High- and low-speed areas, reversion,
and problematic forms causing flow
separation can be tracked down with a
probe attached to a U-tube manometer.

Port matching is the most basic level of
manifold prep, though it doesn’t always
show a flow improvement by itself. The
process starts with a carbide cut, and is
followed by dressing with a cartridge roll
or abrasive flap wheel. Consider the
cross-sectional area further up the'run-
ner, and avoid simply flaring out the port
at the end.
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MANIFOLD MAGIC

Plenum work is often rewarded with large flow gains. Even a Here is the final form of the fully ported Funnel Web's plenum.
manifold like this Parker Funnel Web for a small-block Ford Reworked to this extent, the intake is more than a match for
(which is an outstanding intake as-delivered), can benefit. any Windsor head. Flow improved from 290 to 330 cfm.

This low-cost ProComp single-plane showed significant flow

variation, with 200 c¢fm recorded on runner number two, and S

only 210 cfm at number six. A look through the carb simulator adapter shows heavy shroud-

ing and a restricted entrance into the unmodified center run-
ners (bottom), especially when considering the context of the
carburetor bores. The fully ported half of the plenum (top)
shows improved form, with significantly increased area open to
the center runners. Flow for the weakest as-cast runners
improved by more than 100 cfm.

This view shows the torturous form found in the as-cast A flow bench isn’t really required to guess that plenum work
plenum. Considerable porting is required to make this intake would substantially improve this intake. Some porters theorize
flow to its potential. After the heavy carving, fine-tune with that a sharp edge at the divider is detrimental; however,
additional tests aided by the velocity probe. Mulvey tells us the velocity probe suggests otherwise.
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Thorough port work includes explonng
each runner for areas of constncted cross-
section and making corrective cuts.
Taking runner work further, curves,
turns, and shape changes are often
reworked o streamline the port for flow.
Of course, what vou find wall depend on
the specific design of the intake manifold
Analysis here is aided by exploring with a
velocity probe, looking for high- and low-
specd areas and problematic forms thar
appear as flow separation or reversion. A

simple U-tube manometer operating

FLOW RESULTS

Victor Jr, Intake

Runner 1 3
As-cast 252 248
Ported 302 296

Pra Comp Single Plane*

SUPERFLOW 600 FLOW BENCH
DOCTOR J'S PERFORMANCE

through a probe is useful for making this

ki of assessment.

The plenum and runner entry form 1s
one area of the intake manifold that is
particularly influential on flow. Generally,
the plenum roof leading to the munner is
analogous to the shore-turn radius in an
intake port, and is a eritical factor in flow:
Here, a rolled, radivsed form will nvpically
show substantial flow improvement when
compared to a sharp-edged transition.
Divider walls can also benefit from can-
g, as can the shape of the runners” outer

Runner 2 4
As-casl 300 254
Ported 352 3

*Left side of intake modified and tested ondy
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Edelbrock’s
Victor Jr.is a
favorite intake
for the small-
block Chevrolet.
Here we have a
fully ported ver-
sion exhibiting
nice plenum
form.
Medifications

improved the
average airflow
from 247 to
304 cfm,

adding an aver-.
age of 57 cfm.

junction with the plenum walls. A reason-
able objective when porting an intake for
|'|'|.,'|'\||H|_|||'| I!ll'“'l.'ﬂr i‘| {4 I;l!’!iﬁ.'[ L‘mhihtL‘lH
runnerto-runner fow ar an overall capace-
ty thar exceeds the evlinder head flow In
10} percent.

Tox illustrate the testing procedune and
potental flow gains from porting, we visit-
ed our pal Bryce Mubvey, who had several
relevant examples. As can be seen from
the flow figures, some of the intake mani-
tolds wested m stock form fell well short of
wday’s better evlinder heads. Also appar-
ent are the substantial flow gains harvest-
ed with judicious portng There are plen-
ry of builders who would rather not know
an intake's capabilitics, and are scemingly
content o have one less thing to worry
about. But mavbe they should worry
about the puyvs who do. EM

DOCTOR J'S
PERFORMANCE
Bryce Mulvey
(714) 939-3404
www.dr-js.com
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