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Cause of High Hydrocarbon Failure

By Michael Zabik ana Speed Your Vehicde and sedls; either would have the
Thomas Levasseur HC same basic efft_ea. T here was only
Hydrocaban (HC) fail ures are fairly onedifference inthis prodem: CO.
comman, espedidly in preOBD II 40 Althaugh CO was within gedifica
vehides Many HC falur_es ae ey 0.10 tiors, it did spike to .6 grams per
fixes. Ignition-rdated falures, for 0.08 soond & gppraximady 23-25 sec-
example arefarly eesy to repar, & 0'06 onas of the drive trace. Because the
are oil onsumption iswes drty in- ‘ CO spike occurred in the drive
jectors, and smpe vacuum lesks 20 trace we decided to |ook irto some-
Something as complex as an eec- 10 0.04 thing dsetha cud be casng this
tronic fuel contrd issue on the other | speec 0.02 condition & idle EGR operdion
hand, may bedifficult to repair. (mph) grams

. ] o T 10 20 30 - Why theEGR?
Mog regsered repar facilities have Timein Seands
done a great job iolaing and repar- Diagnastic Trace repart of 1994 GMC Vandura. High TheEGR vavehas asol e purpose:
ing HC failures and fixing them righ HC caused the carto fail the emissions test. to reduce NOx amissors by "inet-
the first time But wha happens ing' exhaud gases back into the in-
when therés an HC falure you can- tekemanifold It usesavdve which

not isol a€? More secificdly, could
an emissions-contrd device actudly cause an HC probem while
not impaiting drivability? Yes, definitdy.

Thisis astory of 21994 GMC Vandurawith a 305 V-8, throttle
body fud injection, and 95,930 miles onthe odometer. This ve-
hide had faled theemissonsted for high HC. A registered repait
shop performed dl normd dagnodics hut codd nat pinpaint the
problem. The shop then sought the assigance of Agbar's West
Springfie d Diagnosticand T raining Certer (DT C).

Fird, weran aMass 9 dagnogictrace to confirmthe falure. As
you can seeon the report, theHC wasvery high a thebeginning
of the "cruise' and a the decd eration portion of the drive trace.
Carbon monoxide (CO) and nitrogen oxide (NOx) werelow.

We then performed futther dagodics using the SPX EXXAM. This
equipment enabled us to drive the vehice on the dynamometer
and watch the emission readings firsthand. (It uses concentratior
as opposed to grams per mile) We were adeto confirm that, wher
| etting off the accd erator, the HC went very high and CO dayec
low, adgn of apossile externd vacuum lesk.

When decderdting any vehide the CO should incresse slightly
because thethratle is dasing repidly, blocking off any air coming
into theengine. Thisis true even on dectronic fud control ve-
hides With thisvehide the COdid incresse slightly, but the HC
wasthemgor concern

We went onto check for vacuum legks and to ingect the vacuum
lines to verify that they were routed correctly. We wanted to be
sure dso, tha the vacuum haoses were nat excessvdy biittle ac
cracking. And we checked the PCV sygem to veify tha this too,
was working & intended. All of these items were functioning ir
accordance with manufacturer's specificetiors.

T herewere no extemd vacuum lesks So it wastimeto re-evd uae
the condition

Looking at theinitid results HC spiked right at the decd eration

curve. T his would make ane think it coud be an oil consumption
issue — in other words faulty intake vaveseds or faulty guides

ismourted ontheintakemanifold
and has a port from the vdveto theintake. On the ather side of
thevdveis aport from the exhaust manifold, which routes ex-
haust from the exhaust manifold to the other sideof the vdve.

Exhaud is a "non-reactive" or inert, gas when it comes to com-
bustion When the EGR vave opens, it dlows exhaust to enter
into the intake manifold. This exhaust gas will actudly take up
space and prevert oxygen from getting i nto the combugion cham-
ber. Becausethe exhaud is inert, istaking up space and is prevent-
ing more oxygen from etering the comhudion charber, the com:
bustion temperatures will drop. In theory, the intake charge be-
comes richer if theoxygenisd 9l aced.

Thisvdveneedsto becortrolled

If mani fold vacuum were to be used on this vave, it would be
open a alow eed and the egine woud gdl. Why? The throttl €
plaes are dosed, and, therefore, not as much oxygen is getting
into the engine Besides the engineis actudly richer running a
idlebecasethethrottieis dosed Rich-ruming engnesrun coler.

With the thratle goen, the EGR vdveis in goerdion, usng ported
vacuum. The engine is & a leaner cordition because more air is
entering the engine, causng aleaner mixture and higher combus-
tiontemperatures.

Another cortrol is using athemostatic vacuum switch This pre-
vented the ported vacuum supply from getting to the vdve when
the engine was cold If vacuum did get to the vdve on a cold en—

gme the engne woud stdl. It's a situation, again, of an over
iluted engne with little oxygen getting in to it. The end res
wouldbemorefuelthan dar, causing aroughidlecondtion and amisfire.

Ove the years techndogy has changed and manufacturers have
devd gped different devicesto goply EGR, which wasthe case with
the'94 GMC Vandurabroughtto theW est Springfid d DT C.

Generd Mators used backpressure EGR vaves - two dfferent types
— throughout the 80s and some in the 90s Thefirst type was a
postivebackpresaure EGR vdve adud dighragm vave Thestam

of the vave was hollow and dlowed some of the exhaust gases
continued on page 9
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into the gem up to a primay digphragm. When the exhaust
backpressure wou d build up, the pressure would push on adia
phragm, dosing off a vacuum bleed When the thrattie dlowed
ported vacuum to occur, the ported vacuum woud dlow the
secondary digphragm to lift the EGR vdve open. When the
throttle ges rdessed, the backpresaure decreases, dlowing the
primary digphragm to rdlease, and opening up the air bleed to
the secondary digphragm.

The other pressure EGR vdve GM used was a negdive presaure
vave which operaes similarly to the positive pressure EGR vdve
Again, it has a hollow vavestanm and a doubl e d gohragm valve
assemiy. The primary digphragm cortrols avacuum air deed
similar to the pogtive pressure vdve This one works dightly
differently: It rdies on alow pressure or vacuum in the exhaugt
system. Every time an exhaug event occurs in the manifold, the
gases dart to expad and cool. This causes a low pressure, or
vacuum, asthe exhaust travels down the pipe

Thenegative pressure EGR vave rdies on that vacuum to oper-
aethe vave. During accd eration or moderate cruising condi-
tions low pressure will pul onthe primary digghragm and close
off the ar bleed in the EGR vave When ported vacuum is gp-
plied, the secondary digphragm will be sed ed and thevd vewil|

open Ramove the vacuum to that pimay dighragm, the ar blex
becomes gpen and the EGR vdve will dose

Carbon build-up occurs frequently in bath of these EGR vdves
Remember, thevavestem is hollow and dlows either kind of pres:
sure to activae these vaves If the vave dem gds restrided, the
primary vave will be prevented from rdeasing. Thus it will no
dlow thevacuum to purge from the secondary digphragm, causing
thevavetostick goen, and dl owing exhaud gases to erter theengine
aide

After following the test procedure from ALLDATA, we disovere
that the vave was indeed, a fault. The primary dighragm wa
restrictedl This caused the vdve to blesed down dowly, triggering «
misfire during decderation It dso caused the vehicle to fal the
emissionstest with both high HC and aCO spike

After replacing the vdve and verifying tha dl the ports were dean
the vehide was retested and passed the emissionstest.
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