Boondocker Crossfire 800/901 turbo system installed by Glenn Hall/
D&D Powersports Jim Czekala

Today, D&D’s Glenn Hall stopped in to dyno tune a Crossfire 800/ D&D 901 big bore
Boondocker turbo sled, with normal NA compression ratio, that he had put together for
the Koz Brothers—Tony and Michael Kozlowski.

This is Boondocker’s latest creation for the Crossfire 800, with options to optimize
performance with the stock 800 cylinders overbored to 901cc. Turbos seem to make
better use of big bore cylinders than even the best NA big bore combos. Recall in our old
tiny turbo days nearly 20 years ago, how the small but quick-boosting Aerocharger
143n300 would be maxed out at just over 200hp on the 1992 Vmax4 750 at about 9psi
boost. The similarly port-timed Vmax 4 800 would max out the 143n300 at just over 6
psi boost. Moderate port timing and big holes make for good turbo performance!

The Boondocker Crossfire 800/901 turbo system uses a properly sized (for quick throttle
response and spoolup) Garrett 2860 ball bearing turbo, lubed by a tiny oil pump/ sump
system mounted beneath the turbo. It has a large, fan-cooled air to air intercooler that
proved to be very efficient when blasted with 34 degree outside air from the dyno air
blowers—dropping measured compressor outlet temps of nearly 150 degrees F to 40
degrees F after the intercooler! There is an extra pair of fuel injectors that can be dialed in
to add fuel when desired. This supplements the stock injectors that would be tapped out at
much lower power levels. Finally, adequate fuel pressure/ flow for 300+ HP is achieved
not with an external booster pump, but by the Boondocker system cranking up the
voltage to the stock EFI pump as boost rises, vastly increasing its’ capacity! Rising fuel
pump voltage has been used successfully by automotive boosting people for many years,
but this is the first time I’ve seen it used very successfully on a boosted sled.

These modern turbo systems appear to be very user-friendly. After Glenn had dialed in
this Boondocker fuel management system, it would provide proper, safe A/F ratio
regardless of boost setting. In the old days, we had to change main jets/ power jets in
boosted carb sleds if we increased boost substantially. Early EFI turbo systems’
controllers seemed to need tweaking as boost was increased. Today, EFI boosted sled
owners appear to have an easier job to create optimal tuning by either tuning on a fully
instrumented dyno or just monitoring and adjusting A/F ratio using affordable wideband
A/F ratio monitors.

The factory knock protection seems excellent even with turbo boost—but it’s not good to
abuse the engine by continually running up against the deto protector. The factory deto
protection is very much like the response every male has after being kicked in the
testicles—the butt rears back to quickly create distance from the kicker, and hands
immediately drop to prevent further damage to the family jewels. But if you get kicked in
the testicles continually, eventually permanent damage will result regardless of how
quick you are to recoil and cover up (thanks to Turbo Dynamics Ben for that excellent
analogy). So if your knock sensor informs you of deto occurring, it’s wise to add fuel,
lower boost pressure, and/ or increase octane.



Today, we tested only on @114 motor octane gas, and we were able to run up to 300 HP
knock-free. But on the 309hp run there was one hard click of deto at HP peak that we all
heard in the control room on the deto phones/ copper tube connected to the engine’s
cylinder head. The Arctic Cat EFI monitor also showed timing pulled at that same RPM
by the factory deto protection. So for the compression ratio the Koz Bros like to obtain
the quick out of the hole, and quick on-off-on throttle response that hilldragracers need, a
bit less than 300HP is the perfect tune. But if they need more power, then higher octane
or reduced compression should allow safe operation at well over 300HP with the standard

size turbo. The larger optional 2871 Garrett turbo can probably create more power

knock-free with that same compression ratio/ octane level due to reduced backpressure
and the reduced presence of active radicals in the combustion chambers. But the higher
capacity 2871 typically has slightly slower throttle response and spoolup time. It’s all

about balancing your needs, and the needs of your sled.

Here is Koz Bros lightweight Crossfire 901 with max power on the gas we had:
STPTrqg BSFCAB

EngSpd
RPM
7400
7500
7600
7700
7800
7900
8000
8100
8200
8300
8400

STPPwr
CHp
281.9
286.4
288.9
292.2
294.7
298.6
304.6
308.6
309.5
308.0
306.3

Clb-ft
200.1
200.6
199.6
199.3
198.5
198.5
200.0
200.1
198.2
194.9
191.5

Ib/hph
0.582
0.587
0.612
0.613
0.621
0.628
0.633
0.627
0.622
0.616
0.607

FulAB
Ibs/hr
161.0
164.8
173.4
175.7
179.6
183.8
189.1
189.6
188.7
186.2
182.4

AFRAB
Ratio
13.1
12.9
12.3
12.2
11.9
11.7
114
114
114
11.6
11.9

Air_1s
SCFM
461
464
466
466
469
471
472
472
472
472
473

BoostP
psig
13.1
13.1
13.0
12.9
12.9
12.7
12.4
12.3
12.1
12.1
12.1

FulPrA
psig
54.8
54.8
54.6
544
54.1
53.7
53.5
534
534
534
53.5

Next, Glenn tweaked the boost down just a bit, and we were able to run deto-free at this

power level. This will be the tuneup the the Koz Bros will very likely run this year.

EngSpd
RPM
7500
7600
7700
7800
7900
8000
8100
8200
8300
8400

STPPwr
CHp
263.0
2725
277.7
281.8
285.7
289.9
2921
2921
288.7
273.2

STPTrq BSFCAB

Clb-ft
184.2
188.3
189.4
189.8
190.0
190.3
189.4
187.1
182.7
170.8

Ib/hph
0.647
0.634
0.627
0.630
0.629
0.626
0.633
0.645
0.641
0.663

FulAB
Ibs/hr
166.8
169.2
170.6
173.8
176.1
177.7
181.2
184.5
181.2
177.3

AFRAB
Ratio
12.0
12.1
12.0
11.8
11.8
11.7
114
11.2
11.3
115

Air_1s
SCFM
435
446
447
449
452
455
453
451
449
444

BoostP
psig
10.6
11.7
11.7
115
11.3
11.3
11.2
11.0
10.7
10.5

FulPrA
psig
525
534
53.2
52.9
52.7
52.7
52.6
524
52.2
52.2



Now very importantly and most impressively to one (me) who has tuned many EFI turbo

sleds, Glenn just turned down the boost to near pump gas trail riding levels, and the

Boondocker turbo EFI controller delivered excellent safe A/F with no tweaking of the
tune. Here is a lower octane sea level tuneup that would surely be safe with cheap 100LL
av gas or a mix or race and pump gas, and for some this could be fine for very short
blasts on the mystery gas you buy on the trail. But for those adventuresome riders, the
first sign of deto means lower the boost, lower the compression, or add more fuel which
is easy with the Boondocker turbo controller.

Here is the Crossfire 901 turbo, with just the boost turned down and no one touching the

fuel controller.
EngSpd STPPwr

RPM CHp
7500 2243
7600 2265
7700 2304
7800  236.0
7900 2408
8000 2439
8100 2445
8200  239.8
8300 2137

STPTrq BSFCAB

Clb-ft
1571
156.5
157.2
158.9
160.1
160.1
158.5
153.6
135.2

Ib/hph
0.587
0.617
0.628
0.628
0.626
0.632
0.648
0.688
0.763

FulAB
Ibs/hr
128.8
136.6
1415
144.9
147.3
150.7
154.9
161.3
159.3

AFRAB
Ratio
13.0
12.4
12.1
11.9
11.7
115
11.2
10.7
10.2

Air_1s
SCFM
366
369
373
376
378
379
380
377
356

BoostP
psig
71
7.0
6.9
7.0
71
71
7.0
71
6.6

FulPrA
psig
49.5
49.3
491
48.9
48.9
48.8
48.7
48.6
48.3

This package of stuff is not cheap--$5900 for the base Crossfire 800 turbo system and

$2100 adders for big bore, pipe etc and even more if labor is added, make this an

expensive proposition. But there is no other way to reliably make this kind of power,
either for violently powerful trail riding/ lakeracing/ or dragracing.



