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EMERGENCY GENERATORS

Emergency generators are a sometimes neglected entity in the noise control
etforts in a major budding progect, because in mos! projecls they are only for
emergency use and Ihey seldom operate duning Ihe lifetime of the building
However, when they do operale (andlocal codes usially spacify Ihal they must
be tested penodically), they generate a lremendous amount of noise which can
be a senous problem lor occupants in lhe building and/ or near-by neighbors

Stand-by giesel power generalors should be kecaled on grade of below grade
bevels remaote from occupedd space whanever possibie. I ihe und must belocated
above pccuped space. he noise problem can be solved, butthe necessary con-
slruchion may be somewhat expansoe. Inany case the generalor sel should be
vibration isodated from Ihe building structure with neoprene of steel spring vibea-
tion rsolators Properly swed wvibraton solators will minimize struciure-bome
soynd transmessioninto remote areas of the budding and mimimize froublesome
floor wibralions.

The vast majonty of emergency generalors with elecincal outputs greater than
100 KVA are powered by diesel engines. Inaciuality, itisthe deesel enging, not the
generalor. which is the pnmary source of noise, The engng noise can be brokan
diorwn anko thee magor types: 1) exhaust nose, 2) casing radialed noise, and
3) zooling fan noise. General recommendations fod lreating these INree sources
ol enging nouse are presenied below

No. 3

Noise radiated by the engine biock is usually in the 9010 100 dBA range al a dis-
tance of five leet Il the engine is lacated ina small room with hard walls the noisa
level may be Sta 10 dBA higher. The preferred technique of controlling this noise
is 1o prevent il Irom escaping the generalor room boundanes. This usually
requirés massive wall construction using concrete of sieel acoustical panels
Daoors and ventilation louvers penelrating the enclosure should be sealed and
acousnhcally rated 1o meel Ihe overall performance requirements

Dsesel pawer generalors can be suppled withradalors or provisions for remote
cooling of the enging bilock. The typecal radialor incorporales a large propalier
lanwhich can generale noise levels around 100 dBA. Obwously, remote cooling
is preferred a5 long as the cooling thuid or cooling lower isnot going lo creale an
aoditional acoushcal protiem which musi be addressed When a radiator is pro-
vided with the generaton thal greally increases the requirement for venliation as
into the generator room. This does nol signibcantly impact the acoustical design,
but it will impact the overall cost of the noise control measures because of the
increased area of venlitation louver The gecision 1o 0o with remole of local cool-
ing is nol cul and dry, and should be made on an indivdual project basis laking all
relevan faclors inlo account

Figure 1 is a skelch [lustrating the recommended noise and whralion conlrol
measures lora diesel powered emengency generalor located on the ground level
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The exhaust noise s 1he mos! sgnificant source of nose inlhe diesel engine. itis
usually the: most important also because the exhaust must be vented oulside the
structure o avoid contamnalion ol Ithe combushion air Unslenced exhawsi nomse
levels are usually between 100 and 120 dBA five fee! from Ihe exhaust outlel. A
vanely of exhaust mufflers are avaiable which provide between 10 and 40 dBA
noise reduclion dependng upon he desgn. The most etfective mufflers are
classified"'cntical grade” silencers. Other bess effectve silencers are classified
as "residential grade”, “'commercial grade”, and “indusirial grade” in order of
gecreasing eflectiveness Inexdiemely critical apphications it may be necessary
Ioinstall more than one mulfier ontheexhaust pipetomeel the acoustical require-
menis Greal care should be fakenin this sifuation Decause two or more mutflers
cancreale excessive backpressure on Ihe engine causing reduced periomance
and/or mechanscal lailwe, In addition, the reader should be cautioned thal the
noise reduction of two mulfiees will not equal twice the nose reduction of one
mutller because of the sell-generaled norse caused by exhaus! gases flowng
through the muttier

of amulti-story olfice building Important leatures of the desgn include vibration
izpkators between the ynil frame and the struciure, an exhaudl silencer designed
lomeet community noise ordinances, atiex connection batween the engine and
Ihe exhaust pspe, inlel and discharge silencers at the ventilation louvers, and
acoustical limng inthe generalor room. Addilional noise contral measurtes may
be required if the space above the generalor room is 1o be occupied

As you mighl imagmne, noise control measures iofn emergency power generalors
can bacomea somawhal expenssi, particutarly if ihe und is 1o be localed adjacent
1o oocupsed space within the budding or wery near a resklential property line. A
competent acoustical consullant should be able (o advise the owner of the s1eps
which are necessary 1o meet the requered noise levels al minmum ¢ost An
exampde of an exiremely critical situation that | have designed is a hospital 5ys-
temusng two 750 KV diesel generalors localed underground withhe generalos
exhaust on the property kne of an adjacent church. These units are currently
operating with acceplable nowse lewels at the church property line
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