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I.|cense To Chill

COOL OPERATION FOR HORSEPOWER PRODUCTION

)} Text and photography by Ricardo Topete

Mustang enthusiasts know cold air will yield more horsepower and torque
than het air. The colder the air being fed into an engine, the denser it will be,
thereby allowing more oxygen to be ingested. More air equals more power.
In a quest for colder air and more power, many hot-rodders have successfully
used cold air kits, intercoolers, and even nitrous oxide to cool down the air
charge entering the motor. A horsepower producer gaining popularity among
performance buffs is carbon dioxide, also known as CO,.

I won't bore you with the science
behind CO,, but | must point out how
CO> can help horsepower junkies like us.
In a nutshell, CO, has cryogenic (freezing)
properties to greatly reduce temperatures.
We simply approach an old concept from
a new angle by cooling down an engine’s
air intake by using S-Max's Chill Zone CO,
kit & Ice Tube.

S-Max has forged a strong following
in the sport-compact world and began
experimenting with CO; in an effort to
further reduce inlet air temperatures on
turbo/supercharged vehicles. The end
result was their Chill-Zone CO, kit and
Ice Tube.
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The Chill Zone CO, kit is a complete
system developed specifically for
automotive use. The kit includes a 10-
pound bottle, mounting brackets, steel
braided lines, solenoid, switches, and
wiring (nearly the same components
included in a modern day nitrous kit).
The CO, can be purchased at many
welding supply stores, paintball supply
shops, and many gas stations; making
CO, fairly accessible. We paid $1.40/Ib.
for CO,, which translates into $14 per
tank. Compare that to nitrous oxide,
which typically sells for around $5.00/1b.
or $50 per tank.

To complement the Chill Zone CO, kit,

S-Max also created the Ice Tube. The Ice
Tube installs in the air intake tract before
the throttle body and gets a charge of CO,
pumped into it, thereby allowing the air
charge to get “chilled” as it passes through
the Ice Tube. Think of the Ice Tube as
a tube within a tube. It measures four
inches outside diameter, but three inches
for the inside diameter (where the intake
charge travels through). The resulting
one-inch chamber created between the
inside and outside tube has a coiled tube
that wraps itself within those walls.

When the CO, is sprayed, it travels
through the coiled tube inside the Ice
Tube and freezes the Ice Tube from
within. As the intake air charge passes
through the Ice Tube, heat is removed,
courtesy of the CO,, which results in a
colder, denser air charge. This process
yields more power and torque.

Since the Chill Zone CO kit and a nitrous
kit are similar in contents and operation,
the installation procedure is also similar.
Anyone with nitrous experience will feel
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1 Similar to a nitrous system, the
Chill Zone CO; kit can bring added
horsepower.

2 The Ice Tube provides an integral part of
the cooling process

3 The view of inside of the Ice Tube reveals
the “tube within a tube” concept.

comfortable with this system. The major
difference between a nitrous kit and a
CO,, kit is that, unlike nitrous, CO, does
not get drawn into the engine. The
CO, gets discharged/vented into the
atmosphere as it exits the Ice Tube. This
creates an inherent safety benefit since
no foreign chemicals are pumped into
the engine. Instead, the engine consumes
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4 Here’s a better look at what's going on.
The outside diameter is four inches while
the inside diameter is only three.

5 Now is time to get down to the
business at hand and it should be fairly
straightforward.

6 Begin by removing the discharge tube

a burst of cold, dense air. Furthermore,
CO, must be discharged away from an
engine’s air tract because CO; is inert,
or non-flammable. If CO, were to get
sucked into the air stream of a motor, it
would reduce power output.

The Mustang gurus at GTR High
Performance performed all the testing and
installation. In a matter of a few hours,

between the supercharger and throttle
body.

7 Removing the strut tower brace allowed
for more room under the hood.

8 Next, trial fit the Ice Tube in place
of the discharge tube and snug hose
clamps.

the CO, kit and Ice Tube were installed
in a 2001 Mustang GT. This Mustang
is no stranger to the dyno, serving as a
GTR workhorse (pun definitely intended).
Nicely equipped with a Paxton NOVI 1000
supercharger kit (6psi), and a few bolt-ons,
we figured this car would make a good
candidate and be fairly typical of what
the average Mustang enthusiast owns. In
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9 Measure and mark the amount needed to
be trimmed from the discharge tube.

addition, since this was not an intercooled
supercharger kit, our theory was that it
would react well to the freezing effect
provided by CO».

By now, some of you have already
jumped ahead to the dyno test results.
For the few who bothered to read the
article, a quick note about our testing
procedures, which were done to ensure
consistency and accuracy. No tuning or
adjustments were done; no “doctoring”

10 Carefully cut off the required amount.

the dyno runs. The air/fuel ratio and
ignition timing were locked to avoid
skewing the numbers. This would allow
the merits of the CO, to be displayed with
no extra help. In other words, how much
power can we gain simply by cooling
down the air charge with CO,?

To establish a baseline, we did five back-
to-back runs without the CO, spray. The
Mustang was brought to normal engine
operating temperature for every run.

Typical of non-intercooled supercharged
cars, we noticed a fair amount of hp/
torque drop after every dyno run, simply
due to heat soak. A close look at the first
and coldest dyno run of the day revealed
the highest power output, with 282 hp @
5,200 rpm, 312 Ib-ft of torque @ 4,200
rpm, and just a tick over 6 psi boost at
5,700 rpm. Comparing the cold run to
the hot, heat-soaked dyno run and the
performance drop became clear. Peak
numbers of 274 hp @ 5,400 rpm and
301 Ib-ft of torque @ 4,200 rpm show
the impact of heat. Within a few dyno
pulls, the GT dropped 8 hp and 11 Ib-ft
of torque.

Next, we began to play with the spray.
For consistency, the Mustang was brought
up to the same operating temperature as
all previous dyno runs. No cool-down
was allowed, other than what the CO,
delivered. We experimented a bit with
how and when to spray the CO,. In the
end, we found best results by blasting
the Ice Tube with CO, for five seconds
with the engine idling, then allowing the
motor to idle for a couple of minutes,
and then blasting the CO, for another five
seconds immediately before the dyno run.

When your Mustang
is in the stable.

.,
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Before your Mustang goes into storage, make sure STA-BIL® Fuel Stabilizer goes
in first. Without STA-BIL, gas turns stale in just 60 days. Gum forms and engines
won't start. But STA-BIL keeps fuel fresh for over a year. So your engine starts
quick and easy. And if you drive infrequently, add STA-BIL with every fill-up.

When you store, start with STA-BIL®

STA-BIL
runl stabitives
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RPM

2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
4600
4700
4800
4900
5000
5100
5200
5300
5400
5500
5600
5700

Cold Dyno Run WITHOUT CO,

HP

130.93
136.81
141.64
148.47
154.82
162.13
170.29
179.86
187.69
194.93
202.34
209.69
217.02
22422
231.37
240.98
249.62
253.60
259.71
261.52
267.69
272.38
272.81
278.89
281.93
280.69
282.29
279.33
27891
279.67
276.14
272.79

TORQUE

264.49
266.13
265.68
268.88
271.04
274.69
279.50
286.25
289.92
292.50
295.19
29765
299.95
301.96
303.79
308.69
BIPALS
309.76
310.00
305.23
305.64
304.38
298.51

298.93
296.16
289.07
285.12
276.81

271.27
267.07
258.99
251.36

Air/

Fuel

12.00
12.03
12.03
12.04
12.07
12.10
12.13
12.24
12.25
12.13
12.03
11.96
11.93
11.99
12.03
12.02
12.02
11.98
11.97
11.94
11.88
11.83
11.76
11.66
11.68
11.66
11.62
11.64
11.72
11.83
11.84
11.79

BOOST

0.00
0.00
0.00
0.00
0.00
0.08
0.22
0.25
0.11
043
0.86
0.99
1.09
1.32
1.81
2.04
1.90
2.02
250
2.89
2.87
3.13
3.24
3.17
3.86
4.12
4.42
4.55
513
B¥59
5.68
6.01

RPM

2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
4600
4700
4800
4900
5000
5100
5200
5300
5400

Hot Dyno Run WITHOUT CO,

128.56
134.68
139.70
145.55
151.51
158.32
166.26
173.77
182.33
190.34
196.51
203.87
208.97
217.86
226.27
233.15
241.46
244.60
252.20
257.14
264.46
265.95
26773
271.36
271.36
270.15
274.18
274.63
273.70

TORQUE

259.70
261.98
262.04
263.60
265.24
268.23
272.88
276.55
281.65
285.61

286.68
289.39
288.82
293.40
297.11

298.66
301.95
298.74
301.05
300.11

301.94
297.21

292.93
290.95
283.99
279.65
276.85
272.18
266.19

Air/
Fuel
12.04

12.08
12.05
11.99
12.01
12.12
12.22
12.29
12.27
12.20
12.15
12.11
12.08
12.12
12.21
12.22
12.12
12.06
12.05
12.04
11.97
11.92
11.88
11.78
11.69
11.61
11.54
11.57
11.65

BOOST

0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.29
043
0.30
0.55
0.87
1.11
1.22
1.40
1.66
1.52
1.83
248
253
2.76
294
290
3.12
BY/9)
3.83
397
4.36
4.53

2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
4600
4700
4800
4900
5000
5100
5200
5300
5400
5500
5600
5700

Hot Dyno Run WITH CO,

HP

135.54
143.43
150.04
157.08
162.97
169.28
178.11
189.62
198.79
206.52
21255
219.37
229.89
238.38
24777
256.11
262.86
271.76
275.43
280.88
287.19
292.62
296.06
298.89
301.56
298.65
301.96
301.57
302.45
296.29
292.88
294.60

TORQUE

273.82
278.99
281.43
284.49
285.32
286.79
292.32
301.78
307.07
309.90
310.09
311.40
317.73
321.03
325.32
328.08
28.70
331.94
328.77
32782
32790
327.00
323.95
320.36
316.77
307.57
305.00
298.85
294.17
282.94
274.68
271.45

Air/ BOOST
Fuel

13.48 0.00
12.20 0.00
12.04 0.00
12.09 0.01
12.16 0.14
12.17 0.44
12.19 0.56
12.23 0.55
12.36 0.88
12.28 1.03
12.17 0.92
12.02 1.33
11.99 1.50
11.99 1.48
11.98 1.81
12.02 2.30
12.06 2.47
12.07 242
12.07 2.70
12.03 2.95
11.99 2.90
12.04 3.11
1191 3.60
11.82 3.94
11.79 424
11.71 449
11.57 473
11.55 5.11
11.62 5.43
11.67 5.65
11.62 5.69
11.64 6.26

ATTENTION

MUSTANG ENTHUSIAST SUBSCRIBERS!

Register now for access to the ALL NEW Digital Edition of Mustang Enthusiast!
It’s easy to register. Just follow these steps.

mmm Greate your username and password
m Enjoy immediate access to the Digital Edition

Benefits and features of the Digital Edition:

Faster Delivery- The Digital Edition of Mustang Enthusiast is available
the same day the Print Edition mails. No waiting on postal delivery!

Search CGapabilities- Just enter a keyword and you’ll receive a list of pages with search results highlighted.
You can search the current issue or the last three digital back issues of Mustang Enthusiast.

Print articles- Need a paper copy? Print one page or a range of pages to take with you anywhere you go!
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11 Install the Ice Tube and secure it to the 13 Take note of what is under the factory hole on the passenger side of the

modified discharge tube. floorboard as you are drilling. trunk floor. That's where we ran the CO,
line. Reuse the factory rubber grommet to

12 The ideal spot to mount the CO, bottle 14 Mount and secure the bottle brackets to insulate the CO, line.

is the trunk. We chose to mount it just the floorboard.

behind the rear seat to maximize trunk 16 Pull the CO, through the factory hole in the

space. 15 Conveniently, ‘94-'04 Mustangs have a floor and route towards the front of the car.

%@%UMWZ

New Ford Mustang GT with client’s choice of factory Ford colors

Client chooses colors for painted body and rocker stripes

Complete Legend body package, Performance 1.0 springs ° Billet interior accent package
Carroll Shelby 20X9 and 20X10 wheels with BFG 255/35-20 and 285/30-20 tires

The Series 1 includes everything above plus: '_

A choice of Roush supercharger system with 450hp and full warranty Custom-built racing-style sculptured
ProCharger system rated at 500hp & Boost and air/fuel gauges peathaiiseatslnitialipoweroplions

@7 &l A g N y P A gaug by Temple Performance Cars

— Optional chassis package for convertibles

TﬂeWWMOMM WMWWW

Cusiom Leqgend Brason
i) B e
Tubsular Subbrame Canis
“NEW” Special
Edition CS69
wheels in

chrome and black CS40 wheels available

in three finishes
Both in stock and ready for immediate shipping.
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17 Using zip ties, secure the CO, line away 19 Here's a view of the CO, solenoid. 21 Connect the CO, line from the solenoid
from moving parts. to the Ice Tube.

20 We mounted the CO, solenoid to the
18 Feed the CO, line through the opening passenger fender in order to be near the 22 Mount the CO, tank to the bottle
in the rear passenger corner of the engine  Ice Tube. brackets in the trunk and attach the CO,
compartment, adjacent to the stock fuel feed line.
lines.

TWO STYLES

Display the
MUSTANG"™
lego and script

Deluxe neoprene
carrying case

Retail For
Available in the most popular Mustang colors Under $60.00

Website al www.mustangeyewear.org Vo -
E-mail us al musfangeyeweandacl.com

- DEALER INQUIRIES INVITED -
866-416-8247

o Moty Comparty Tiimlenarkd o usde! kv ' Muiitesg C yewni JiE C pewnis
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23 For testing purposes, we routed the CO, 24 We routed the wire for the solenoid 25 Here's the line graph of the dyno results.
purge line up and away from the engine. through a grommet on the driver side Horsepower and torque gains were evident,
We will find a more permanent location at  firewall and connected it to the arming proving this to be an economical means to
a later time. switch in the interior of the car. gain power.

ENGINEERED AND BUILT IN THE U.S.A.

The SPEC SUPER TWIN Clutch and Flywheel assembly
delivers the perfect fusion of performance and drivability,
offering amazing holding power with smooth engagement
and quiet operation, thanks to its all-billet construction.

The Super Twin features full-faced carbon graphite discs
as one of four compound options and harnesses up to
1750 ft. Ibs. of torque, elevating your car to performance
levels you have to experience to believe.

Visit us at SEMA booth # 24706

AMAZING TORQUE CAPACITIES | EXCELLENT DRIVEABILITY | THOUSANDS OF APPLICATIONS gatﬁ
SPECCLUTCH.COM 800.828.4379 - /

SHIFT TO A HIGHER STANDARD.
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Blasting the Ice Tube twice and allowing
for a couple of minutes in between blasts
allows the Ice Tube to “cold-soak”. In a
drag-racing situation this would translate
into spraying CO, before the burnout is
done and then again just before the car
is staged and ready to launch.

Studying the results of the CO,-assisted
dyno run is eye opening. Peak figures
jumped to 302 hp @ 5,400 rpm, 331
Ib-ft of torque @ 4,300 rpm, and 6.26
psi boost @ 5,700 rpm. A closer look
between the runs with and without CO,
paints a more impressive picture. For
instance, compare the first (coldest) dyno
run without the CO, to the dyno-run with
the CO, spray. Peak gains checked in at
23.54 hp and 25.44 |b-ft of torque. Further
examination reveals that over 10 hp is
available from 3,300 rpm on and more
than 10 more Ib-ft torque is on tap from
an early 2,700 rpm until the end of the
run. As notable as these results are, even
more impressive is the comparison of the
hot dyno run without CO, to the dyno run
with the CO,. Peak gains jumped to 30.2
hp and 33.2 Ib-ft of torque! There were
increases of over 10 hp from 2,800 rpm
and over 20 hp from 3,800 rpm until the

end of the run. Torque is improved by
more than 14 |b-ft the moment the loud
pedal is buried.

Clearly, the CO, delivers large doses of
power throughout the entire rpm range,
not just at the top of the tach. On a road
test, this translated into an extra shot of
oats to the Mustang the moment the
hammer was dropped. The newfound
power delivered a satisfying sensation,
allowing the Mustang to pull harder,
quicker and longer before power dropped
off. Essentially, the Chill Zone CO, and Ice
Tube kit provide a poor-man'’s intercooler
by allowing substantially lower air temps
to produce more power and torque.

The Chill Zone and Ice Tube can also
be used in a naturally-aspirated vehicle.
We would wager the results would
be less than that of a supercharged/
turbocharged vehicle. It would also be
interesting to see the effects of CO, on a
higher output supercharger kit, say 10-12
psi, or better yet, one already equipped
with an intercooler. Based on our findings,
we would speculate that a higher output
blower kit would show larger power
gains as they generate higher inlet air
temperatures and, as a result, would react

favorably to the freezing effect.

Space would be the only limiting factor
for this system. You need sufficient room
to mount the Ice Tube before the throttle
body. With an overall length of 93 inches,
the Ice Tube may pose a fitment issue on
some crowded engine compartments. In
our GT, itfit beautifully...kudos to the staff
at GIR for a job well done.

As is the case in the automotive
performance world, speed costs money.
However, you will be glad to know that
the price of admission for the Chill Zone
and Ice Tube kits is reasonable. GTR sells
the Chill Zone kit for just under $400 and
the Ice Tube comes in at about $250.
Factor in less than $15 for a 10 Ib. fill up
and you are ready for action. [ ]

GTR HIGH PERFORMANCE
(909) 987-4352
www.gtrhipo.com

S-MAX INTERCOOLERS
(310) 212-5886
www.speedmaxperformance.com
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