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1. PURPQSE. This advisory circular (AC) emBasiess the safety hazards of
poS&tTina ntaimel Si nP_I e-engine aircraft exhaust systems (reci ?rocatl ng
power pl ants) and highlights points at tdhiich exhaust system failures occur.
Further, it provides informattiem on the kind of problens to be expected and
recaimiends t he performance of ongoing preventive maintenance and mai nt enance
by pilots and mechanics, respectively.

2. BACKGROUND. Malfunction or Defect Report, Federal Aviation Admnistration
&AX) Form 80104, submtted by aircraft owners/operators and naintenance
personnel shows that there is an upward trend in exhaust system failures during
the last 5 years. Cooa

a. Review of accident/incident repmits reveal that there have ken numerous
fatalities and injuries to pilots and passengers as a psaillt of powepbEatit
exhaust systemfailures. Probable cause factors included:

1)) Cccupants becane incapacitated due to carbon fieostide i nt oxication;
2)) Engine malfunctions/failures;

(
(
(3) Engi ne nacel | e ewfadttiwnic ires;
(

4) A edmbixiat on of the above.

b Inaneffort to prevent these accidents/incidents, the FAA and the
aircraft manufacturers have, ewer the years, taken various neasures to reduce
and/or elimnate these problems. For exanple, the FAA has issued several

ai rwor t hi ness directives (%) on esttaim make and mbdeEl aircraft requiring
specific maintenance and inspections to be perforned on the exhaust system at
specified time intervals.

3 RELATED Reamid@ MATERI AL.  Several AC's have been published thich anitaiin
inportant rnformatron to famliarize pilots/mechanics performng daily and
preflight inspections, checks, and required or revmmaiést mai nt enance.

a. These A€'s i ncl ude:

(1) AC 20-1@%, Aircraft Inspection for the General Aviation Aircraft
Omner (SN 050-007-@udp43).
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(2) AC 43.13~14, Accept abl e Methods, Techniques and Practices, Airckaft
Inspection and Repai r (SN 050-007-004HE-33 ) .

(3) AC 6506124, Airframe and Powerpl ant Mechani cs Boeepblnit Handbook
(SN 050-007-WIETA34) ).

(4) AC 2083283, Carbon Monoxi de (60) Contam nation in Aircraft -
Detection and Prevention.

(5)) AC 43-16,, General Aviation A rworthiness Alerts.
(6)) AC 43-12, Preventive Mi nt enance.

Note: W th the exception of AC%43-12, 43-16, and 28328, alll ACH
shown above are for sale by the Superintendent of Dotvmettss, U.S.
Government Printing Office, Washington, D.C. 20402. AC 43-16 i S
avail abl e, by request, f#amthe U S Departnent of Transportation,
FAA Flight Standards National Field Ofice, AFO-5UD, P. Q.

Box 25082, Okllahoma City, Oklahema 7312%. Advi sory Circul ar 43-16
s also available for review at any local FAA Flight Standards
District Ofice and contains a compilation of aircraft service
experience problems reported to the FAA on the Ml function or Defect
Report, FAA Form 8010-4. AC% 20-32B and 43-12 are avail abl e from
the U S. Departnment of Transportation, Publications Section, M-443.11,
Washi ngt on, D.C. 20590. o

b. Aircraft manufacturers publish service letters, information letters,
sefe bul | etins, and maintenance manual s which i nformthe aviation public on
the reconmended maintenance, preventive naintenance, and how to correct exhaust
system probl ens.

4.

a. FAA's studies show that approximately 50 percent of exhaust system
failures occurred in the exhaust &to-air heat exchanger, resulting in carbon
nonoxi de gas entering the cabin & ough the aircraft heater. The presence of
exhaust g&xs in the cabin may effect the general efficiency of the pilot by
causi ng inpaired nental alertness, judgnent, and reasoning, all of which
contribute to or cause this type of accident/incident.

b. Appeaximdtely 20 percent of exhaust systemfailures occurred in the
exhaust stack pipes, manifolds, and tail pipes, introducing carbon nonoxide
gas, amdee, Oor fire into the cabin area.

€. A@proxi mately 20 percent of engine partial Power | oss and power failures
resulted £rom internal muffler failure. Sheet netal baffles and/or defusers
usual l'y break off inside the nmuffler and capbritedly or partially block the
escape of exhaust gases frem the engine cylinders. The severity of the power
loss is proportional tg the extent of blockage.
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5. PXOAUST FAXILURES.

a. A primary reason for nmost exhaust systemfailures is inadequate and
I nfrequent inspections/checks and the lack of routine and preventive maintenance
bet ween inspections. Exhaust systens deteriorate for the follow ng reasons:

(1) Engi ne grerattiivgg- t enper at ur es.

(2) Vibration which causes netal fatique in areas of stress
concentration and wear at joints or connections.

(3) . Engine backfiring and unburned fuel in the muffler.

Note: The above arnditimns begi n tB take effect the first hout of engine
operation and deterioration progresses through the |ifespan of the

exhaust syst em oomporeatiss .

b Indication of cracked or |eaking exhaust systens can eceutr in anv area
of the kgstem; however, the following are found to be the nost prominent prodibkm
areas:

(1) Exhaust manifold and slack fatigue failures usually occur at wel ded
or clemy joints (e.g., exhaust stack flange, stack to manifold cross pipes, or
nuf fI er connections).

(2) MNbffller and heat-exchanger failures usually occur en tie jhner
wal | surface. A proper inspection can only ke aceomr@sed when t he outer heat
shield is renoved. This i nspecti on showldtbe acconpl i shed as ressomanded by t he
manufacturer or by a properly certificated nechanic or regddy station.

6. IINSPICTT IO (CREQCK .

a. The ewrekr@dgpeatosr of an aircraft is made primarily responsible by
Section 91.165 of the Federal Aviation Regulations (FAR) Part 91 & &e that
bet ween required i nspections (e.g., annual, progssssiwe, and 1CC-houwry
i nspectiong defects are repaired as Fresoriihesi in FAR Part 43. In the
interest of safety, owners/operators should performdaily preflight inspections
whi ch include a thorough visual external inspection/check-of the exhaust syystssh.

b  Because of the design of some aircraft ewdlirgss, an engi ne exhaust
system rmay not be easily inspected/checked as needed. |t is necessarv that
the cow ing(s) be renoved at frequent intervals (hours of operatioms)ttw pedffmym
a detailed inspection/check. Mnufacturers service bulletins, information
letters, and nai nt enance manual s recommemdd when mai nt enance inspections/checks
shoul d be performed. Persons perform ng ndintenance and preventive nai nt enance
shoul d have this information available to them Use of a high-intensity |ight
and tel escoping, hinge-handl e mitror i S recormended to facilitate a goeh
I nspection/ check.

c. Visually inspect/check, in detail, the follow ng external eggoeatts of
the exhaust system

(1) WMuffler and heat exchanger for genetall ooratlition and | eaks.
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(2) tLeaking exhaust stack gaskets (bl own gaskets).

(3) Loose or broken clanp connegitiienss, attachments, and stacks.
(4) Cracked or broken stacks and tail pipes.

(5) Dented stacks.

(6) Cracks adjacent to welded areas and stack bends.

(7) ‘Himning of joint areas due to vibrational wear.

(8) Metal pitting due to internal erosion K% ecmbustion products.
(9) midv® supercharger for: -

(a) Inmproper installation, including msalignnent of exhaust
stacks, ball joints, and/or connections whieh results in abnormal wear.

(b) Supercharger assembly for cracks and wear.
(&) Ol reservoir for inproper service.

Note: In addition to the above, the firewalll seal (s) should be |
careful |y inspected te assure that the exhaust gases will not . |
enter the cabin area. The engine eampartent shoul d al so be
free of ecmiustible naterial & oil to reduce the possibility
of a fire hazard,

d. Exhaust |eaks and/or cracks are indicated by a gray-white or sooty-
black' stireak or discol oration of the heat interchanger jacket. \hen defects
are suspected, they should be further inspected by a qualified person for
a determnation of ¥eétresr it should be repaired or replaced. An excessive
en%! ne RWdrop noted during the appldabtimm of carburetor heat is also an
indication of a cracked or leaking heat exchanger. |f the owner/operator has
any questions on %séttesr they can performan inspection or repair, AC43-12,
Preventive Mintenance, shouldbe reviewed and/or the |ocal FAA District Office
shoul d be atteeited for this information.

e. Any time exhaust fumes are detected in the cabin, inmediately shut of f
the cabi n heat oohtwdl, open a fresh air vent, and |and as soon as practical.
A thorough inspection of the entire exhaust system should be conducted,
especially the nuffler and heat exchanger, in accordance with the manufacturer%
mwdétion. Repair, replacenent, and inspection, nust be recorded per
.9 gms record retained in accordance swith FAR 91, Section 91.173.

. a
Director of Airworthiness
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