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_BelowtheCurve
rcm frme to time, if vou nad the various pontifications of our
staff of engineering nerds, r'ou wjll hear us refer to horv widget A

improvd the ana under the cune more than framus B. Area
under the cune? Unless lour mind is a graph, the area under the

cune is probablv liftle morc than the place wherc r.our grades used
to lard h realin; "the ana under the cun'e" rs engineering shorthand for
"trust me, it's better this wav in the long run."

We, tlrc collective of car geela, tend t0 get entir€lv too rvrapped up
in peak nunben, especialll honepouer Then the debates start '.pealr torque is
1.n0rc lmpoltant than peali power" "Peak pouer is more important than peak
toLque " The battle rages. people get stupid and more precious Intemet
bardrvidth is wastd arguing one misconception against another. The truth,
as nsual, is that the engine rrrjth the most area under the cune. either the
horxpower or torque curve, is the one that will be faster

I-et s take a step back to see u'hl this is. If r ou plot anthing out on a
staldard Vt' graph (that s Cartesian coordinata, for those of rou uho like old.

stuffri European sounding nama for vour graplu), the area under
that plot will be the surn of nhaterer r.our x-a{s is times ri,haterer
voul r'-ats is That doesn't make anv sense at all. does it?
It will, if lou look at ar example Sar. r ou plot sped on the v-aus

and time on the x-aris for a car that is going a constant 1 nile pr
minute (thats 60 rnph) for j minutes Eren uithour a graph, its
preth'sinple to figure out horv far tl.re car trareled Speed trmes time
equals distance, so the car traleled fite nlles Great.

But gues rvhat? The area under that cune (shich happens to be a
line, in this case) is exactlr the same thing Since the arca under this
cune is a rectangle, area simplv equals length tima liidth. or sped
times tilne Anzing This paritt remains eren when the cune is a
stlange shape, so if that sarue car uandercd through traffic naliing
an erratic speed rs tilne cune, the arca under that cune u,ould still

be the distance tLareled
0K, so what? ht's look at something a liftle more erciting thm rvardenng

through traffic How about accelerating? Acceleration multiplied bl time giia
vou speed, so on a chart of acceleration rs time, the area under the cune will
tell rou the final speed Norv hen's something we can brag about AII tliis
mnbling about charts and graphs starls gettiug relevart when rou rcmember
that acceleration is dircctlv proportional to force, and force is simplr,rvhat torque
becones rvhen vour drive wheels hit the road So, torque ls time, along uith a
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few constanh like gear ratio, tire size and vehicle

wei$t, will give you speed Ah, ha! Now vou see

why the arca under the torque curue is the most

important of all
This explains whv the 150 hp from \blkwa-

gen's turbocharged, five-valve 1.8T seems so

much more powerful than the 150 hp from a

Neon. The torque curve of the Volkwagen is tall,

wide and of bountiful area

0f coune, it should be noted that torque \s.

ryn, as \rou would get off a dwro chart, is not
the same as torque !s. time. Because the car
will be going faster at high rpm, the engine
will spend less time around 7000 rpm ttran it
did, sav, around 3000 rpm And, ofcoune, to
get any truly useful data, 1'ou need to look at
the force at the conta{t patch after the engine's
torque has been multiplied bv the various gear
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lhe lift prcfile of these two imaginary cams
would have the same lift and duration specs, but
the area under the curye tor the led cam is
much gteater; it's the red cam that, most likely,
would make more power.

ratios and divided by the radius of the wheel and
tire The area under the curve argument is still
good for general comparisons, however, and is
most often useful when comparing various
modifications to the same car, in which case all
the questions about rpm ls. time, gearing and
tire size become prett,v much inelevant

This whole area under the cuwe argument
isn't limited to dyno charts either. You may have
notic€d in our various nerdly dissertations on
camshafts that the area under the lift curve
comes up quite often as well. Camshafts suffer
lrom the same ovenimplified measurement
conventions that engina do. Simple lift and
duration values are all that most cam
manufacturcn offer to identifv various cam
grinds Baides the lack of a standard measuring
convention for these fwo simple numben, the
fact remains that there are countles different
cam profiles that can share the same lift and
duration numben

0ptimizing the opening and closing ramps of
a cam lobe can get you more arca under the lift
curve, morc power and exactly ttrc same numbers
on the spec sheet The cams with the best
profiles often have relatively mild spea Ju$ as
\blkwagen s I 8T lools rather dowdy 0n paper.

Why don't we just calculate this all-important
area for,vou and pruent a truly useful number?
0f coune, it's never that easv. Where does the
curve start ard stop on a 1.8T, and how do you

compare that wittr the torque curve of an 52000,
which has a redline almost 3000 rpm higher? As
usual, lots of pretty charts are the only path to
the truth r
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