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Tests Examine Effect of Tuned Exhaust

‘m oot a test pilon but Rebin Thomas of

Power Flow Systems invited me 1o Qly a

Cessna 172 fitted with his tuned

exhaiist svstemn and then, as a compar-
ison to fly the same airplane with the stan-
dard factory exhaust system. Even |
could tell there was a difference, It was
that obvious.

As Thomas explained 10 me before
the two flights, the idea behind a tuned
exhanst svslem is o oplimize
the exhaust pipes—by altering
their length and dianmeter—so
there 18 an efbcient
exhaust gases from the engine,
According to Thomas, the
exhaust 15 not continuous but
comes out as short “puffs” trav-
eling at 3N feet per second, or
200 mph. When the exhaust
vilve in a cylinder closes, it cre
ates g vacuum behind the puff
By altering the length and/or the diany

flow of

eter of the exhaust pipe it's possible to
control the system so the vacuum stays
in the pipe long enough for the next
“puff” 1o jump in and get pulled along.
Tuning the exhaust svstem also helps
eliminate the pulse of back pressure that
can be driven back upstream into the
other cylinders. That's the theory
Determining the proper length is the
firat problem, the second 15 Ggunng out
how o fit it in the cowling: in the Cessna
172 the ideal length of the exhaust pipes
is something like 80 inches.

During the test ights | was monitor
ing the climb speeds to see that they
were held as close to the same as possi
ble and noting the times at cach 50001
interval as we climbed to 7500 feet,
Obviously, o gel a reliably accurate indi-
cation of the differences, it would have
heen necessary Lo ry o replicale
atmospheric conditions and do a nune
ber of dights 1o et an average, 'We did-
n't have that opportunity, By the time we
finished the fArst fight, switched rom

the tuned exhaust to the standard

exhaust and made the second flight,
conditions had changed

MNevertheless, the difference was
cbvious by comparing our height as w
flew over the windsock during the two
takeolfs, With the wned exhaost we

reached 1,000 feet in 139 compared 10
[Te

times to 1,500 fee! were 2032 versus 3:27

2:12 with the standard svstem,

and the Cessna 172, Atted with the tuned
system, reached 4,000 feel almost two
minutes faster (7231 compared fo Y:25)
than with the standard system: and
ool fect almost three and a half min
utes quicker (15:50 compared to 19:15)
It was obvious from the erratic bumps—
and rate of climb—that by Nlyving later in
the day the standard system benefited
from thermal Lt Close tw the pround
and again after we had climbed above
the haze laver, the tuned system provecd
too me it provides mereased climb per
formance,

Resulis of test cell runs conducted by
Lyveon, Yisalia, California, and provided
by Thomas are probably more accurale
anel indicative of the effects of tuning the
exhaust system than my efforts al fght
testing., According to those tests, an
C-320-A0A

Cessna exhaust system. at full power

engine with a  standard
turned 2,563 rpm and penerated 1338
horsepower. Under identical conditions,
the same engine fitted with Power

Flow’s tuned exhaust system was able (o

turn at 2,665 rpm and generate 1571
horsepower. (With a "neutral” exhaost
system—no back pressure or vacuum—
the engine was capable of developing
159 horsepower.) At full power, with the
Cessna system the ol temperature was
more than 14 degrees hotter (1490 come
pared o 1635 degrees). When hoth
engEines were throttled back 1o 2,500
rpim, the engine with the Cessna system
in the wst stand was burning
84.7 pounds of fuel per hour; the
engine with the tuned system
burned 73.2 pounds, a difference
of some 2.5 gallons per hour

In addition to the increased
power or reduced fuel consump
tiom, another advantage claimed
for the tuned exhaust system is
that the exhaust tubes are 40 per-
cent thicker than the original and
that there are no welds in the
cabin heat section, essentially eliminating
thes pussibility of carbon monoxide seep-
e it the heating svatem. Installation of
the svstem, which weighs two o three
pounds more than the original, takes
ahout 20 minumes. The system includes
four headers, cabin heat, carb heat {car-
burated models only), tail pipe and muf-
flers hardware, support rod and gaskets,
and is priced at $3,425. The STC current-
v covers all Cessna 1728 fitted with 150
or Ibikhp Lycoming O-320 engines pro-
L5986, But
[homas said  he's working now on

duced between 1967 and
approvals for Lycoming's 110+, 180- and
200-hp fourcylinder engines and would
then target the sic-cylinder engine in the
Cessna 182, "There's more tubing 1o
sqqueeze into the same place,” he says,
“hut I'd expect 1o be able 1o get an addi
tional M horsepower, sinee the engine
slarts with a 3M-horsepower detriment,”

For more information, call 1 USPOWER
FLOW (1-877-693-7356) or 1-386-253-88:
fax 1-386-248-1587; web site: www.power
flowsystems.com
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