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Subject: Power Conversion Equipment for Installation in Air Handling Compartments

Dear Mr. PiIIing,

Wc have cQmplel~d our investigation and t1)i,qlettcr will serve as our Report.

The purpose ofthi.c; i.nvestigation was to determine. whether any additionaJ requirements
are applicablc to Listed puwer conversion equipmeut, namcly the VL T 5000 and VL T
6000 AC Drives, when hei11g in.<;ta1led inside 0[ an air handling compartment. 'l'hesc
drives are provided with a cornpJete electrical enclosure, which includcs a polymeric
co,,'er and is available in Types 1 a11d 12. TI,e tirivcs are inlended to be pennanently .

connected via conduit withiu Tlle ducl. These drivl:s are provided with a display and
keypad on the fronT Of1l1C d~vice that may be used to program the drivc and to deterrnine
tault codes and/or reset the drive after an abl1ormaJ condition, Th~ following UL
Standards were reyiewed W1der thig inve.'5tigaTion: UL181, the Standard for Factory-
Made Air Ducts and !\.ir (~()\1nectors; UL 181A, the Standard for Closure Systems for Usc
"vith Ri~d Air Ducts and Air Connectors; UL 1096, the Stand:JId for Electric Central Air
Heating Equipw~I1l; and UL 1995, thl: Standard for Hearing and Cooling Equipment.

UL 181 contains cOI1Stl11Ctiol) and pt:rfonnance requiremet1t~ for the acttla1 dllCl but does
not incllide Ctny r~quirements tor the inclusion ofcomponenls to be mounted in the duct.
tTL181Apertains to adhesive-backcdtapes used to seal joints of two pieces ofduct.
Therefore,. the requirc!!lcnts tu UL181 and UL181A are not appropriate fur the type of
installation de~cribed above.

ULJ 096 contains requiremellts for cnl;JQ~ing equipment within a duct (such as duct
heaters) and also for prul~ction ofserv.ice perso111'eJ. Pertinent reqtUrements are as
follows:

Par.5.5: openings in the enclosure ufan externally mounted component sha1l be located

.~o that they will noL v~nL into conccaled space-" in a wall, false ceiling, etc., when
insta11ed as intended.
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Par .6.1: un!nsulatcd ti vc parL') ~hall be located, gUal.ded or encloscd to reduce the risk of
in.ltlry as th~ res1.1It of contact by ~erv;ce per:sormeI.

Par. 7.1 : matcrial$ i,u ~ (,;ompartment handling conditioned air for circlllation through a
duct system shall not have a flame spre3drating ov~r 25 nor a smoke developed rating
over 50.
Exception: polymeril: material where tl1e total exposed surtace 'dI~a of such component~
in the compartment d()e~ 1111t exceed 10 sq ll~tre leet (and complies with the enclosure 5
inch flame test).

The Modcls VL T 5000 ~md VL T 6000 AC Drives comply wiili the above requirements as
it is totally enclosed \'i-ithin the duct atld does not exhaust air into concealed spaces, all
live parts are enclosed" and the polymcric cuv~r complies witll the 5 inch flanle test and is

.
less tbau 10 square [e~l In ~1.lrface area.

W1lile Article 300-22(b) 0( the NEC does not generally allow for the inclusion of ~y
.electrical equipment to be et'cl(')~ed Vlithin ducts for environmental air unless necessary to
directly act upon (heat, cool or movcment) or sensing (tempernture) of the contaillcd air:
thc NEC handbook clarifjt:s tht: intent oft11e requireme11t is to lim.it the use of polymeric
materials that would contribute smoke t1f propagate fire into the duct system. The flame
spread and smoke: developed ratings roentioncd in par.7.l ofULlO96 are the stJIne
requirements applicd ill ULl81 tu tht; ducts themselves. Therefore., even though the
installation of Lh~ dri ye \vill1in an envirot'n,ental air duct contlicts with the wording of
Article 300-22(b), we believe that th.e intent is being met by complying with par. 7.1 of
ULIO96.

UL1 995 has requirements thtlt are substantially similar to those ofULlO96.

In addition, the origin,\l parameters considered during the T .isting evaluation of the drives
to tTLSO8C are not changed as a result of the in8taUation in a duct as the ambient
temperahire is lo\ver, ventilation tl11.ough tllC contro] comparLment containing the printed
circuit board is forced :'lud, duc lu l;un~lant operation of the control, would prevent the-
fonnation 01. cond~n~ation on surfaces which i~ consi$tent with the pollution degree 2
definition from UL508C.

Regarding the envirunnlent:.-\l typc rating of the drive enclosure in this application, Table
430-91 of the NEC allows for the use ofa 'rypc 12 enclosure under conditions where
faJling liquids or: iig.ht s~llaslun~ may CJccllr, whereas the Type I encl(')5ure is suitable as

protection again~l falling dirt. The suitability of the enclosurc environmental rating will
need to be determined in the field eitller by your customer and/or tho authority having
jurisdiction over thc irtSlflllaliun u[ lh~ equipment. We feel a TY1')e 1 enclosure may be
adequate as long as the ducl air would not tend to create significant condensation on the
inside of the duct that would drip down on the drive. This would assume that the room
temperature S1]rrounding the dl.1Ct would be approximately the ~ame temperature as the
duct air. n1e deci5i(')11 to use 'l'ype 1 enclu~l.lre~ would be largely d~endent on the



specific conditions where each drive is installed. For example, if the duct air is mixed
with humid QI.1.tside rur, and/or the room containing the drive inside an uninsulated duct is
air cunililioried. ilicsc con<.iilions may allow for significant condcnsation to occur on
extremely hot and humid d::lys Lo the point where om accumtlloltion of water may be able
to enter the enclosl.tre tmd contact electrical p1JIts. for installations where heavy
condensation may be c~'{pcctcd,. tllC Typc 12 cnclosure would excludc any build-up of
water from contacting thc electrical parts of the drive.

Additionally, any inst,tllaliun inslrul.:lious are to be rcviscd to include field wiring
methods per Articlc 300-22 ofthcNational Electrical Code.

The follo"vil1g statemellt~ have heen added t\l the above referenced Section~

To Engineering Considerations: Devices covered by this report have also been found
suitable for installation in air handling compartn1ents.

To Test RecoJ.ds: No tests v,..ere considered to be necessary tor the suitability of use
iI1 air bandling compar!ment.q because:

2.

A. The total exposed surface area of polymeric components does not exceed lO
square feet.

B. The polymeric (:overs comply with the 5-1nch Flame Test.
c. Pollution Degree 2 env;ronmt:nts ar~ maintained to pTevent thc formation of

condensation on surt'aces by constant operation of the control circuit (even though
ventilation is n('1t tan forced).

D. ReS\11ts of the Brcakdown ofC.;omponcnts tcsts showcd that no livc or btlIning
parts were discharged to the a1mosphere.

This completes our work under thc above refcrcnccd assignmcnt. Wc are closing projcct
98"t\T'K40134 v.ith this letter and instructing our Acco1.1nting Department to bill you for the
charges incurred .

Shol.1ld you have aay questions or comroel1ls c()T)c~ming th~ above, please feel free to
contact nle.

Reviewed by,Sincerely,

-r~:-g.~
Tim Lueck (ext. 42082)
Assoclatc Projcct Enginccr
Engineering Services, 418A

Nick Baten ( ext. 43279)
Engineering Aid~
Engineering Services, 418A


