DNE 1725 Quad once more, this time with Nitrous Oxide
Tommy McConkey’s quest for more speed continues.

Last year DNE Performance upgraded Tommy McConkey’s SkiDoo radar run sled to
1725cc. This displacement increase resulted in HP increasing from 344 to 381. That HP
increase raised Tommy’s full body SkiDoo’s radar speed (www.radar-runs.com) from
172 to 177.

To better his mph hopefully to 193 (current world record is 192) he needs lots more HP.
Since friction HP increases as the square of mph, and aerodynamic drag is even worse,
lots of extra HP will be needed.

So Don Emery installed what he calls a “semi-direct injection” N20O system, with steel
tube-plumbed fogger-style nozzles above the case reeds, mounted at an angle in the «sth»
rear booster port of each of the four Price cylinders on the 180 degree stroker engine.
Fuel pressure is comparatively high—necessary to overcome crankcase pressure and to
deliver fuel as instantly as the 600psi nitrous oxide when both solenoids ore opened.

Why inject N20O downstream of the reed cages? Typically, fogger-style nozzles are
mounted before the reeds, either in the bell of the carbs/ throttle bodies or in the carb
boots. With this sort of mounting, on the dyno the N20O and fuel injected by the fogger-
style nozzles has to fight for room to flow into the crankcase with the air/fuel being
delivered by the carbs/ throttle bodies. The fogged N20 and fuel goes for a ride with
normal intake air, and when the crankcase has enough of the mixture of air and N20O the
reeds close as the piston begins to drop. Then, the N20O and fuel being blown steadily
from the nozzles has nowhere to go but back out the carb or throttle body bells, like a
cold white cloud dropping cold fuel out of suspension into the airbox or bellypan. At
some point, HP added flatlines regardless of N20 and fuel pill size. Each cylinder can
only swallow so much N2O in each gulp (that gulp varies with cylinder displacement).

By injecting the added fuel and N2O after the reed cages, the amount of N20 injected is
only limited by the strength of the reed petals—it may be possible to add turbo-like but
cold “boost” pressure to the crankcase if enough N2O is injected. After that the limiting
factor is proper tuning, octane, and the strength of engine components.

Here Don Emery had a target of S00HP to get Tommy to the next MPH level with his
380HP NA engine. It’s possible that these four big cylinders could inhale 120 HP worth
of N20 with nozzles fitted conventionally in the carbs ahead of the reeds. But with
nozzles fitted downstream of the reeds the desired HP is almost guaranteed as long as the
gasoline and the rest of the engine would cooperate.

We reestablished the engine power baseline with two fast 300 rate dyno acceleration
tests. The test numbers shown last year on this site (NA record holder) were on a slower
200 rate test. HP on the two tests is almost identical, but HP peak RPM is different due to
pipe center section gas temp. As shown here the engine makes max horsepower at 8800



RPM in three seconds (378) then as shown in the earlier article the HP peak slides up to
9100 RPM four seconds later (381). We did one 200 rate test during the recent session,
HP was 381 at 9100 but I neglected to save that test to disc.

On this day baro pressure was high and temp was low, and the observed (actual) HP was
very slightly higher, nearly identical to Standard Corrected HP (sea level 60 degrees dry
air). This was a perfect day to assess N2O, since the heat of vaporization of N20O (temp
drops to around —125 F when it turns from liquid to gas) is affected very little by changes
in ambient temperature. I believe that this engine on N2O will make the same actual HP
in January and August—so correcting N20O engines for warm summer air is sort of
“pretend”.

Here’s Tommy’s 1725 four cylinder, engine only, fast 300 rate acceleration test. Note
that HP peak is at 8800 RPM in three seconds at WOT.

DNE 1725 QUAD ENGINE ONLY
EngSpd STPTrq STPPwr BSFC FuelB TsTim2 AirTmp BaroP
RPM  Clb-ft CHp Ib/hph Ib/hr second  degF in/Hg

7700 185.0 271.2 0517 1411 0 31 29.32
7800 185.2 2751 0.532 147.2 0.2 31 29.32
7900 1934 2909 0.566 165.6 0.4 31 29.32
8000 197.7 301.2 0.574 174.0 0.6 31 29.32
8100 199.1 3071 0.572 176.7 0.7 31 29.32
8200 2142 3344 0541 1814 1.3 33 29.32
8300 2179 3444 0.536 185.3 1.6 33 29.32
8400 220.9 353.3 0.532 188.9 1.8 32 29.32
8500 2209 357.5 0.518 185.9 2.1 32 29.32
8600 226.3 370.6 0.530 197.3 2.5 32 29.32
8700 228.1 3779 0.523 198.4 3.0 32 29.32
8800 2258 3784 0.510 193.9 3.1 32 29.32
8900 2219 3759 0.544 205.3 3.5 32 29.32

9000 2204 377.6 0.533 202.8 3.9 29 29.32
9100 2172 376.3 0.584 221.6 4.2 29 29.32
9200 210.5 368.7 0.588 218.5 4.6 30 29.32

Next we spent time dialing in Don’s nitrous system combo of high pressure fuel, and
cylinder pressures varying from 600psi to 900psi. We did this by loading the engine
steady-state at 8000 RPM, pressing the N2O button for one or two seconds and recorded
data measurements at that point, then stopped to observe the results. Don and Curtis
Emery jockeyed N2O and fuel jets (pills) to create a good mixture, and with the needed
HP added at 8000 to ensure that the peak HP goal would be achieved if no deto was
heard. Using this method we can tweak the fuel and N2O closely at low revs before doing
a full dyno test, expecting a similar TQ/ HP increase at each point from low revs to high.



Here’s our full sweep dyno test on N2O, with Tommy pushing the button. During this
test Radar-Run Carl McBride wore the deto-muffs and heard no signs of distress inside
the engine. Don’s son Curtis Emery hollered with delight when he saw the dyno
computer screen show 500+HP only partway through the run. Normally a shout like that
would cause me to abort a test, but the HP real-time graph was smooth and climbing, and
BSFC was still in the safe yellow zone. Here’s the glass-smooth run to 9,600 RPM. Note
that as is normally the case, the N20O has caused the HP peak to slide up from 8800 to
9400 RPM in the same period of time, probably due to much higher volume of similar
temperature exhaust gas heating the center sections of the pipes more quickly.

Now the engine makes more HP at 7900 than it does at HP peak NA. This is the first
DTR 500 HP and for torque aficionados this is our first 300 LB/FT.

DNE 1725 QUAD WITH NITROUS OXIDE SEMI-DIRECT INJECTION
EngSpd STPTrq STPPwr BSFC FuelB TsTim2 AirTmp BaroP
RPM  Clb-ft CHp Ib/hph Ib/hr Second  degF  in/Hg

7900 2724 409.7 0.644 264.6 0 33  29.31
8000 279.5 4257 0.620 264.9 0.3 33  29.31
8100 280.9 4332 0.621 269.7 0.4 33  29.31
8200 283.1 4419 0.610 2704 0.6 33 29.31
8300 286.3 452.5 0.594 269.5 0.7 33  29.31
8400 293.6 469.6 0.596 280.7 0.9 33 29.31
8500 291.6 4720 0.579 274.2 1.1 33 29.31
8600 2974 487.0 0.576 281.5 1.5 33  29.31
8700 296.2 490.7 0.584 287.6 1.7 33  29.31
8800 296.2 496.3 0.564 280.8 1.8 33 29.31
8900 299.6 507.7 0.555 282.4 2.0 33 29.31
9000 301.5 516.7 0.550 285.2 2.3 32 29.31
9100 2989 5179 0.548 285.5 2.6 31 29.31
9200 298.0 522.0 0.535 280.2 2.7 32 29.30
9300 296.5 525.0 0.540 284.4 2.9 32 29.30
9400 296.3 530.3 0.546 290.5 3.4 33  29.30
9500 286.5 518.3 0.547 2843 3.6 33  29.30

9600 267.3 488.6 0.595 291.5 3.8 33 29.30



Tommy McConkey's 1725 DNE Price 4 cylinder

Biack engine only, Red w/ 150 HP N20 added

I I I
1725DMEZ STPPwr- CHp 1725DNES: STPPwr- CHp 1725DNEZ: Fuel B-Io'hr
] I I
1725DMNES: Fuel B-1b/hr 1725DMEZ AirCor-ratio 1725DNES: AirCor-ratio
STPPwr [Max = 530.3]
S00
400
300 Fuel B [Max =291
200
100
a AirCor [ ax = 1.039

F7s0 8000 8250 8500 a7s0 9000 9250 9500
EngSpd RPM  (Sorted)

0126008 SuperFlow WinDyrn™ V' 14:46:05






