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P-I INSTALLATION OF EX~HAUSTSYSTEMS FOR PROPULSION AND 

AUXEURY ENGINES 

k e d  on ABYCs assessment of the state of existing 
technology and the problems associated with achieving 
the requirements of this standad, ABYC recommends 
m p l i m c e  with this standand by August 1.1994. 

1.1 PURPOSE without the use of tools. 

and motion to an exhaust pipe and its supports, and to the 
hull terminus. 

Reodily Accessible - Capable of beiig reached quickly and 
safely for effective use under emergency conditiom 

These voluntary technical practices and engineaing 
standards are guides for the design, installation and 
selection of materials of exhaust systems for marine 
engines. 

NOTE: Some jwka7ctions require noise abaiement 
" p k e  Exhausi system &ign should comply with 
the noise h l  limits. 

1.2 SCOPE 

Thse voluntary technical practices snd engineering 
rtandards apply to the exhaust systcms of all boats 
e q u i e  with inhoard or stem drive engines or 
permanently installed a d i  engines, from the exhaust 
outlet of the engine, or the turbocharger if used, through 
the terminus where the exhaust gases are discharged. 

EXCEPTION: Stem drive U~~toUatbns wlruh 
ah& through the &iw system 

1.3 REFERENCES 

Silencer - An exhaust component designed for the purpose 
of noise attenuation. 

Water/$ Exhaust - A wet exhaust system incorporating an 
~ccunulating chamber in which the w l i i g  water collects 
before beiig expelled by exhaust gas pressurr via a riser. 

Wet Exhaust - A system in which water is mixed with the 
exhaust gases and discharged fmm the boat as a mixture of 
gases and water. 

1 .5 

1.5 1 
interior. 

1.5.2 The exhnust system shall he designed Y) that the 
back pressure does not exceed that specified by the engine 
manuractufer. 

1.5.3 If included in an exhaust system the installation 
of an exhaust silencer shall comply with all applicable 

REQUIREMENTS - IN GENERAL 

The exhaust system shall be gastight to the hull 

sections orthis standard. 

I 

1.3.1 SAE - Society of Automotive Engineers, 400 
Commonwealth Drive, Warrendale, PA 150%. (412)776- 
4841. 

1.5.4 AU fittings, joints, clamps and supports of an 
exhaust system shall be accessible for inspection and 
repair. 

1.4 DEFINITIONS 

Accessible - Capable of beimg reached for inspection, 
removal or maintenance without removal of permanent 
boat structure. 

Dty Exhaust - A system in which exhaust gases are kept 
separate h m  the u m l i i  medium and are dmharged from 
the boat as gases. 

Exhaust Riser - A section in the exhaust system which 
uses an elevation to prevent water Gom flea back into 
the engine. (See Figures 2 and 3). 

1.5.5 
each engine installation. 

1.5.6 Exhaust system piping and components shall be 
independently supported to minimize failure h m  
vibration, shock, expansion and contraction. 

1.5.7 All supports, hangers, brackets or other fittings 
in contact with unwled exhaust carriers shall be non- 
combustible and constructed so that the temptures 
&Ned to the supporting materials will not cause 
combustion. 

A separate exhaust system shall be provided for 

--= . 
1.5.8 Protective guards, jacketing or covers shall be 
provided wherever penons or gear might come in contact 
with the exhaust system where the tempernhue exceeds 
ZOOOF (93*CI. Engine maintenance or engine recair mav 

Erhaust System - A means by which exhaust gases 
discharged from the engine are conducted to an outboard 
terminus and released. . , -  " 

make the temporary removal ofthis protection necessary. Flexible Section - A  non-rigid xction of an exhaust system 
installed to minimize the transmission of engine vibration 
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1.5.9 The exhaust system shall be d & n e d  and 
installed to prevent cooling water, rain water or raw water 
h m  entering the engine uuough the exhaust system under 
all normal operating conditions. Ihe exhaust system 
desigo shall conside-r the drop height of the manifold 
above the waterline and a provision for downwd slope 
for the exhaust system. 

1.5.10 
water may share the exhaust gas passage. 

1.5.11 Exhaust systems shall be designed so that 
reverse opaation cannot force water into the exhaust 
manifold of a non-opwting auxiliary engine such as a 
generator. 

1.5.12 Provision shall be made for draining all exhaust 
system components that can trap or retain exhaust cooling 
water2 rain water, raw water or condensation, if the 
component can be damaged by kezing of the water or 
chemical action accelerated by the presence of the water 
w i m  the system is out of service. 

No additional discharges other than cooling 

1.5.13 Exhaust Syston hety  Test - Boa(s With 
accommodation &s) and gasoline engine(s) for 
prcpulsion, electrical generation or auxiliary equipment 
shall be tested from the exhaust terminus to the unmeection 
at the engine. The system shall evidence no leakage under 
testing checked at a mini" of five minutes after the 
application of a test premur of 4 psi. 

1.6 MATERIALS 

m 

1.6.1 
Table I. 

1.6.2 Materials used in a marine engine exhaust 
system shall be resistant to saltwater cormsion. shall be 
galvanically compatible (see Table E the closer in the 
table the more compatible, the further a@ the less 
compatible) and shall be resistant to exhaust products. 

NOTE: Diesel arhaut contains high sa@r conieni 
which producrs sur/uic acid mid w.Il corrode certain 

Mataiais shall be selected from those l ied in 

" e r  .uout 

1.6.3 Pipe Size - Threaded pipe and Gttings for the 
engine exhaust(s) should be at least schedule 80 pipe or 
equivalent. 

1.7 WET EXHAUST SYSTEMS (Sec.F@m.s I ,  2 
ond 3) 

1.7.1 To minLnize the backflow of gases f" a 
garoline engine@) into the Mckpit or boat interior, the 
exhaust tennindi) shall be located in the proximity of the 
intersection ofthe hull si& and transom, 

1.7.1.1 on the si& ofthe boat, or 

1.7.1.2 mthebottomoftheboat,or 

1.7.1.3 
centerlie as practicable. 

1.7.2 An indicator shall be provided that is effective at 
all helm positions to indicate loss of exhaust system 

of the engine block tanpaature indicator@). 

1.7.3 
source of cooling water. The cooling water may be: 

a engine cooling water, 
b. 
C. raw water. of 
d. a combination of these. 

1.7.4 The inkoduction of additional cooling water 
shall not cause the system to exceed the engine 
manufacturrer's back-pressure recommendations. 

1.7.5 Hose used in wet exhaust systems shall comply 
with the pdormance requirements of SAE J2006 or UL 
1129. All other exhaust system components shall meet the 
performance requirements of UL 11 29. 

1.7.6 The wet exhaust system shall be capable of 
wnducting the gases and cooling water at all normal 
engine Operating conditions Without exceediig the 
temperature limitations of all exhaust system materials 
and the engine manufachlra's back-pressure l i t a t i o n s  

1.7.7 Water for cooling a non-water-jacketed exhaust 
shall be injected in a manner that minimizes the 
possibility of cooling water entering the engine through 
the exhaust manifold. 

1.7.8 The section of the exhaust system extending 
from the engine manifold to the point of water injection 
shall be constructed the same as a d q  exhaust system 

EXCEPTION 

1.7.9 
shall be regulated by 

1.7.9.1 controlling the size or height ofthe plumbing, or 

1.7.9.2 utilizing a valve to control the flow of by-passed 
water. Once the proper flow has been determined the 
valve shall be secured and labeled indicating that it is a 
cooling water valve and that its setting shall not be 

in the transom positioned as far outboard of the 

cooling water supply. This indicator shall be independent 

A wet exhaust system shalI have a continuous 

raw water from a heat exchanger, 

If the section u wwter jocketed 

If a water diveding or bypass system is used it 

changed 

1.7.10 FleribleExhaust Hose Connections 

m 

a 
m 

B 

Ill 
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1.7.IO.l Every exhaust hose connection shall be secured 
with at least hw clamps at each end to produce a secure, 
liquid and vapor tight joint. 

1.7.10.2 Clamps used for this purpose shall be entirely of 
stainless steel metal. The bands shall be a minimum of 
It2 inch (12 mm) in width. 

1.7.10.3 Clamps depending solely on spring tension shall 
not be used. 

1.8 WATERLIIT EXHAUST SYSTEMS (see 
Figure 5) 

1.8.1 'The waterlift system may be used on heats if the 
engine (either main propulsion engine or auxiliary engine 
such as a generator) is very close to or below the heeled 
waterline. In this c ~ s e  the exhaust l i e  must lead upward 
to a high point which minimizes the possibility of the 
inflow of raw water under the vessel's operating 
conditions, whether tie engine is running or not. 

NOTE: me engine's cooling roly water is discharged 
into rhe edaaust system lo achieve cooling which permi& 
the use of non-meirrllie hase leading downward to a 
watertifl chamber which rnwl be ai the low point of the 
system Tkc watatifl chamber may be of metal, p k ~ i c ,  
firgIass or synthetic rubber. The chamber primarily 
to catch the M e r  praenl in the uhourl syslein From 
the chamber the cooltrg M e r  is pushed up lo and over 
the high poiad of the syslem by die ah& gas pressure 
The process maka the chamber an cffedivt silencer. 

1.8.2 Waierllijt Chamber - The total volumetric 
capacity of the accumulating waterlifi chamber shall be 
sufticient to prevent engine cooling water hi backing up 
into the cylindgs through the exhaust valves during 
normal aanking. starting and stopping cycles and while 
the engine remains stoppd. 

1.8.2.1 The chamber inlet shall receive the exhaust how 
connection from the engine. The inlet shall be higher than 
the normal o p t i n g  water level in a chamber. 

1.8.2.2 The discharge or outlet connection 6om the 
chamher shall pick up hi, or very close to, the low point 
of the chamber so that most of the accumulated water will 
be evacuated by the pressure of the exhaust gas. 

1.82.3 
drain at the low point of the chamber. 

1.8.2.4 Minimum burst pressure for reinforced 
thermoset plastic (fiberglass) mumers. Fiberglass 
waterli mumers shall be designed and manufactured to 
withstand the following test 

1.8.2.4.1 The mumer shall be sealed and immersed in 
water, 

The chamber shall be fitted with m accessible 
- ~ . L  - 
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1.8.2.4.2 the intemal pressure shall be incrcaxd at the 
rate of three pounds per square inch per second 10 a 
maximum pressure of (690 KpA) 100 pounds, 

1.8.2.4.3 the mumer shall maintain that 100 pound 
pressure for three minutes. 

EXCEPTION: 
internal volume &signed for &ad imt&iom onb. 

1.8.3 Ihe waterli!? system shall he designed to prevent 
siphoning through the raw water pump when the engine is 
stopped. If this is accomplished through the use of a 
siphon break device it shall be installed at the top of a 
loop which shall rise high enough to assure that the high 
p i n t  where the siphon break device' is installed will 
always be above the water level surrounding the boat. 
Depending on the design of the heat, the condition of its 
lcadig and the sea conditions encountered, this loop m y  
be 30 to 45 cm (12 to 18 inches) above the wterli ie at 
repose. The loop shall be between the wtex pump outlet 
and the point of injection of cooling water into the exhaust 
system. 

NOTE??: 1. In auxiliary power in soiIbools, it is 
bar Io lucaie the siphon break on the boai's centertine 
If iI caniioI be on the centerline, additional height is 
required lo keep the break above the waterline ai the 
n i ~ i i n n i  apeded heel andpitch 

Myolors thai pceud I000 cubic hch 

t Soxe siphon b r e d  deices thai are 
available require periodic mainlenancc lo maintain their 
intended effediiwness. One problem encountered is the 
formation of salts or the produds of corrosion which 
prevent the deice from operating. 

1.8.4 High Point in the System - In boab charsasrizod by 
cxImncs of mll and pitch the exhaust must lead as directly as 
practicable G m  the watnlii3 chamber to a high pint in the 
piping as near to the boat's centerline and as high as 
pmctiat4e to minimize the pibi l i ty  of raw water flooding the 
exhaust during heavy weather when the engine is not running. 

1.8.5 

1.8.5.1 
instaikd IO amst sparks 

1.8.5.2 Ifinsulating material is used on a dry exhaust system 
to asheve the requirements of %tion P-1.5.8, the insulation 
shall be capable of withstanding the temperatures involved, 
without failure to perform as intended. and shall prevent the 
ex& surfaces from exceeding the temperature stated in P- 
1.5.8. 

1.8.5.3 
welded. 

1.8.5.4 
ocamlers, stainless steel. 

Dry Wmwl System (see Figure 4) 

Vntisal dry exhaust systems shall be &signed and 

Metallic connections shall be flanged, threaded or 

Flexible exhaust sections, where used. shall be of 

8 1993 American Boat & Yacht Council. Inc. 
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TABLE I - MATERIALS IN ALPHABETICAL ORDER 
1 

GASOLINE ENGINES DIESEL ENGINES 

Dry Erhausr Dry Erhausr (I  I )  Wet Erhaurr 

PipConmr~on 

Stainlar Stnl(8) I 
S+ R u k  HorcYS) I I 
Synth Rubkz(S) Rangab sacwed m wcldcd SynUr Rubba’(S) Flanged, suewed or welded 

(12) (12) 
Flmgedsuewdaweldcd(l2) I 1 Flan&e4wrcwcdorwelde(lZ) I 

i3 j  70. Ni., 30. C. 
(4) 
(5) 
(6) 85. C., 15. Zn. 
(7) 
(8) 
(9) 
(10) 
Materids for Parts in Devices and Appliances”. 
(1 I)  
(12) 

70. Cu., 30. Ni., 0.75 Fe. or 90. Ca, 10. Ni., 1.5 Fe. 
See ABYC P-1.7.10 “Flexible Hosc Connections” 

Mini” recommended: Type M copper. 
Type 3 16 L (low carbon) 
For tempemlures below 482°C (9OO’F). 
Shall meet the test criteria 94V-O when tested in accordance with 8.20 mm of UL 94 “Tests for Flammability of Plastic 

For temperahre below 677% (125Q.p) 
Threaded pipe and fittings should be at l&t Echedule 80 pipe or equivalent. See P-1.6.3. 

Q 1993 American Boat & Yacht Council, Jnc. 
4 



P-l (9) 
6/4/93 

I 

I 

TABLE II - GALVANIC SERIES OF METALS IN RAW WATER 
(Raw water flowing at 8 to 13 R./sec., temperature range SO'F (IO'C) to 8O0F (26.7'C) - except as noted) 

NOTE: iUetals and alloys are listed in the onier of theirpotential inflowing mw w t e r  as determined in tests 
conducted by o narionolly recognized c o m i o n  reseamh labomtoy. 

I I 1 
Comaion-Potential 

Range in Volts 
(Half-Cell Refermee Elenrode) 

Silver-Silver Chloride 

8 1993 American Boat & Yacht Council, Jnc. 
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FIGURE 1 -TYPICAL WET EXHAUST SYSTEM 

(ADEQUATE ENGINE HEIGHT ABOVE WATER LINE) 

2 

EXHAUST GASES 

COOLING WATER 

COOLING MATER 
ENTERS HERE 

EXHAUST IWNIfOLo OUTLET 

FIGURE 2 -TYPICAL RISER SYSTEM 
(ENGINE LOCATED LOW IN REFERENCE TO WATERLINE) 

SUPPLIED WITH ENGINE 
COOLING WATER 

m 
m 

-i . 
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FIGURE 3 - TYPICAL EXHAUST RISER 
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0 R I S E R  

EXHAUST GASES 

WATERLLNE 

LA- 
\ 

FIGURE 4 - TYPICAL DRY EXHAUST SYSTEM 

INGED COVER 

SPARK ARRESTER 

A I R  OUTLET 
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FIGURE 5 -TYPICAL WATERLIFT EXHAUST SYSTEM 

RECOMMENDED IN APPLlCATIONS WHERE 
EXHAUST MANIFOLD MAY BE BUOW 
THE WATERLINE AT ANY ANGLE OF 
HEEL. THE SIPHON BREAK SHOULD 
RF AROVE THE WATERLINE AT 

WATERLIFTCHAMBER 

...I* 
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