HIGH-TECH NITROUS

Home of Nitrous High-Technology
How to Upgrade Fuel System to Handle Big HP

We have two separate write-ups on upgrading the fuel system; both without the need of gointamith a s
alone tank. The first is a how-to add an auxiliary or "Parallel” fuel system, using an in ling@styje and
primarily Corvette orientated, though can be adapted to any F-body, GTO or Truck.

Disclaimer: Use this info at your own risk. It's for information purposes only. We can not bd, ratvae,
responsible for any misuse of stated information.

Copyright © 2007-2009 Robert Weaver

#la-Adding a "Parallel Fuel System"

When adding nitrous to the LSx motor in sizes that combine with the N/A HP to go over about 4&0rwhp
the F-body, and 500rwhp on the Y-body, we must upgrade the fuel pump and/or fuel system. This is
required for both the wet hits and the dry hits. Injector up sizing for the dry hit is in therirgeatg

section.

There are two categories of fuel pumps used on the EFI/LSx platform. These are the in-tanknalirtethe i
pumps. In this write up, we are adding a "Parallel Fuel System" utilizing an auxiliary in-linetpump
supplement the in-tank pump (a good in-tank pump could be added), along with supporting upgrades.
Options and ideas for alternative modifications are covered, for insight and possible use.

The in-tank pump can be left stock when adding a "Parallel Fuel System", or you can also upgnade the
tank. We chose, along with the in-line, to upgrade the in-tank, which can handle the small gfsotsvan
The choice was Racetronics plug and play kit that included the hot wire upgrade (Lingenfeltixekit is
same pump). The hot wire kit can allow the stock or after-market in-tank pumps to have up tti@rehddi
15% to 18% capacity. Making sure the pump receives the full voltage available with a 10-gauge wire
directly from the alternator does this. You can (and RNS has) make this wiring upgrade yourkedves. T
exact mod was performed on the parallel in-line and will be covered later.

Therefore, we are using an external in-line pump in conjunction with our in-tank pump and tharsitlieé p
fuel system. The choice to activate the dedicated in-line with a rpm activation switch was ngadesaor
use a full window switch. It has an arming switch on the SW panel, and anytime it's activatedgheilpu
come on at about 3500rpm. No need to run the pump when N/A, as this will just heat up your fuel
unnecessarily, and when driving around the pits it will be off, but ready for the next pass.

So why a dedicated fuel system utilizing an in-line pump and it's supporting plumbing over dcstand a
dedicated tank under the hood (I will answer this question as it pertains to wet hits as welit3dry

Well there are a couple reasons, first is cost, as this system can cost much less. Secondicaabnvent
stand-alone does not work for a dry system, although there is a stand alone in developmentyfor the d
users. Third, for both wet and dry, why have a watered down fuel mix? What that means is, na@st run r
gas in the stand-alone and pump gas in the main tank, therefore the motor receives less than optimum
octane. That's not good for the bigger hits or even the smaller hits with a power-tune on tlie edge o
detonation, no safety blanket. So, for RNS, it was no choice, we want the full race octanmes atidi
watered down mix and thus the Parallel system. In addition, there will be no gasoline in the engine
compartment and the additional weight it brings, by omitting a stand-alone as an option. Wézdso uti
fitting on the regulator, and use the fuel pump fuse jumper (shown later), to remove the pump gas fo
replacement with race gas and visa versa. Then when done racing the process is reversed and we remov
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the very expensive race gas, into a gasoline container, ready for next time. It's simple tasiquankd
with no gasoline on hands or clothes.

#1b-Determining Fuel Pump Requirements

First, we need to determine our overall HP sought. For the math below, we need to use BHP ait the HP
the flywheel. If you have your known N/A hp from a dynamometer session, we just need to coavert it t
BHP. This is simple, just take you RWHP number and add 15% (below is a couple other ways t@ calculat
your HP, if no dynamometer sheet). As per normal, my math is conservative and safe.

RWHP + 15% = BHP We use one of my past dynamometer sheets. The peak RWHP was 430, so we add
15% and end up with 494.5BHP. This will be our starting point for figuring out what kind of fygl/sup

that we need. We will want to add my 300rwhp n2o shot to this, and must convert this to BHP, 300RWHP
+ 15% = 345BHP. Now we add these two HP numbers together for my sought overall BHP, 494 + 300 =
794BHP. Now we can figure out what flow capacity my fuel system will need to feed this hungryrmonste
The formula is very simple, but remember to use .6 as the Brake Specific Fuel Consumption (BSFC) for
power adder applications (.5 is for N/A applications).

BHP X BSFC = Ibs per hour of fuel required

794 x .6 = 476.4 Ibs per hr to support the sought overall BHP, or 675RWHP.

OK, what does this mean? Now, we need to convert Ibs per hr to liters per hr. We need to daukés bec
fuel pumps are rated generally with liters/hour. Then when choosing a pump, we must also be aware of
what PSI (Bar) the pump capacity is rated for.

An example would be a pump rated at 255 liter/hr will approximately equal 4xxlbs/hr and ratedrait 4-B

will add the math for the conversion liter to Ibs and Bar to PSI shortly, and expand a bit on both.
Additional HP calculation equations will be added too. Robert 3-11-08

3-Bar = 43.5psi (Ford); 4-bar = 58psi (GM); 5-Bar = 72.5psi

Picture #1, '97 Stock Rail on late manifold, and return.

L —
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Picture #2, A factory look, with '97 rails on a '02 Z06, just cutout a new slot with a router, pardf a
700hp stock, fuel system. The only anodized fitting is the blue 180° coming out the front of coiven

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

Picture #3, Aeromotive Regulator on stock rails. This is the dual inlet used if you run your new
pressure line into the test port;(should be a single inlet, single outlet if just running the stock pump, or
having the new pressure line tap into existing pressure line, but a dual inlet will work if we plugne inlet side).
Also use this style mount if you plug your new pressure line into existing supply line with a "T",rad
use test port as your new return. In addition, a single inlet/outlet could be us€cemember, the option
of a '97/98 return line).
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Picture #4, Dual Inlet regulator plumbed utilizing both inlets, and push lock connectors. Fitting on
bottom is the new return line.
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Picture #5, Stock '99 to mid '03 C5 filter. The '97/98 has one less barb, just an inlet and outlet.
Whereas, this late model filter has the regulator internally, so has additional return to tankand is
very close to tank).Once changed, the new return line from engine bay regulator goes to the tank
where existing return line from filter went.

#1d-Getting Started

This how to is primarily directed at the C5 Corvette; however, this can certainly be adaptee-btodhes,
GTOs, and trucks. The principals are the same, but specific modifications are little different.

The first step is to get the gasoline out of the tank. A simple step, but be careful, as we albknow
dangerous gas can be. First, bleed the fuel pressure off at the Shrader valve on the stookrisisidiei
It's at the end of rail and has a cap, underneath is a valve just like on an inner tube. Jgshiepadee,
with a container or rag to catch the gas, and then discard. We now need to identify the suppiydite
the engine on the driver’s side tapicture #6 Locate the black paint marked hose barb. To this, connect a
hose like in picture. Run the hose to a suitable gas container of adequate size. Next we mtist foehte
pump relaypicture #7.You'll find it in the fuse box next to the battery. As per the picture, we need to
insert a jumper with a fuse, be careful as soon as this is inserted the fuel pump will turneargastyb
Note in picture, which holes to use. Pump as much fuel out as you can; though some will benigft behi
Now disconnect the battery for safety.
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Picture #6, notice the black paint marked hose barb-supply lingou'll have a green, blue and Black)
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Picture #7, the fuel pump relay removed and jumper wire inserted.

#le-Preparing for In-line Pump install

First, we can take the aluminum cover over the top rear of the fuel tank off. Also at this tinee teeno
aluminum cradle that holds the tank up. Don't worry, the tank will drop an inch or two and namaoites

rear end of tank will hang lower and are self supporting. Now we need to remove the inner fender lin
This is a very easy step. There is about 6 or 8, 8mm screws that hold it in, remove them and eurestle
Now we will be drilling the tank for our pick up hose. This is an area we need to be carefule &s st

small amounts of gas in the tank. USE AN AIR POWERED DRILL, SO THERE IS NO SPARKING. | do
know of one guy who did not have an air drill, what he did was use a cordless and tape alllibkesent

with duct tape so no spark to the atmosphere. This is NOT RECOMMENDED. Be prepared with a pan to
catch all residual fuel.

Picture #8shows the original fuel cell bulkhead fitting, purchased from Jegs, however, because the tank is
such thick plastic you won't be able to get the nut on the back side. The cure for this was/eriaticnal

pipe thread tap. You can use a 3/8" NPT and 9/16th drill bit, or you can up the size to 2" NPT and
appropriate drill bit. We chose to go with a %2" NPT as the Bosch requires ¥2" hose feeding thefuel p
(some use 3/8"). Here's the fitting used: ¥2" male pipe x %" male JIC 90°, and can bepssarei#9.

Just don't tap the hole to deep, as the taper style of the pipe thread will self seal asetfeesmice: fit

style fitting, though do use a little Teflon soft seal on the threads. Tighten the fitting dovandiele are

ready to move on, it works very weRicture #10shows the location to drill on the tank.
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Picture #8, the blue fitting is the one not to uséat least on plastic Corvette tanks)Also shown is the
Push Lock and standard hose barb fittings used on the hose ends.

Picture #9, the 1/2 M/P x 1/2 M/JIC 90° used in the NPT taped tank.
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Picture #10, here is the spot to drill. Get it as low as you can so it will fill the pump through gvity,
or self-priming. This is under car looking up.

#1f-Pump Mounting and Plumbing

Now that we have our tank fitting installed and the inner fender removed, we can move on to ntleenting
pump. The first photgicture #11shows how the brake-cooling duct on the Z06 can help with the pump
install. We do not need to mount the pump as deep as | did in this photo, but chose to daitth@allo
pump to be at it's lowest without a kink in the %2" fuel supply line. A better hose will allowter tighius

and allow the pump to be mounted where it's easy to get at through the fender liner, once &d.remov
Some have even mounted the pump a little higher, on the frame (option for non-Corvette alse), to hav
more hose routing options, it's really your choice for a final location, as it will work fine nachigteer.
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Picture #11, looking through Z06 brake duct

You can clearly see ipicture #12that the fuel filter mounted in the supply line between the tank fitting
and the pump itself. Use one that has enough flow capacity for at least 700hp, and pressutg tapabili
handle EFI pressureBicture #12ashows how the inner fender panel is notched out to fit around the
hose/filter for future servicing and ease of access. Make sure you look carefully and measure twice
where and how you want to notch the panel for a nice look. Some will just cut the entire coamer thatt
is the easiest, but looking for better mud control so that was avoided. Picture 12b shows hamvitiueral
top tank cover is notched; some leave this piece off completely, your choice.
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Picture #12, is the fuel filter and fender well notching. You can see extra fuel line tie wrappedoand
supply line for added safety.
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Picture #12a, this where the fender ling needs notching for filter and hose to fit. The tab is todgethe
liner tight. Most cut this area out, though keeping it tight keeps debris out and a support base for
filter.
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Picture #12b, the tank cover that goes on top of tank. This can be eliminated as it is for keeping
debris out of tank area. The right notch is for the 90° fitting, and the left notch is for the hose
heading to the filter.

After choosing mounting location and where you want the filter, it's hose making time. We can do our
hoses in a number of ways. Full braided and anodized aluminum fittings is the generally accepted way
plumb the fuel system. However, we chose to be a little more frugal, although these fittingseaard: hos
free through work connections. We can save literally hundreds of dollars here; using nylon-twséjed h
which is as tough as SS braided, and brass push lock connectors. The push locks are good ith250psi w
out any hose clamps or crimping. We did use a mix of SS, brass and aluminum on this setup. &he engin
bay was the only place that really needed the full trick look of anodized and/or braided SS. B@me of
brass fittings we used were standard hose barb style and thus the need for a crimp connedatiohb&o, d
confused when you see crimped and non-crimped connections in the phdia® #8shows the

difference between push lock and standard barbs. The one with the yellow plastic ring is a tloekpush
with sharper barbs. Do not used a crimp or a hose clamp on a push lock, it will cause the hoseande
compromise the connection, as it actually gets it sealing strength when line is pressurizedo Wite bar

out the yellow ring will need a clamp or a crimp connection. Hose clamps are not recommended on the
high-pressure side of the EFI system, use the push lock or standard SS braided line reusaltmsmsonnect
Sorry for the extra confusion, but we didn't want anyone thinking they could use a standardihosth bar

no crimp or clamp.
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#19-Wiring

Wiring schematic is belovpicture #13 We used 10 gauge main power supply to the pump for our home
made Hot Wire Kit. The real key to the Hot Wire trick is having wire of appropriate gauge, sa@s not
have a voltage drop which will skew pump performance (remember the 15/18% increase using the
appropriate gauge wire). We chose to put the main fuse in the engine bay right at the alpéhator,
#14, for ease of service.
Picture #13, wiring schematic, click link below for larger version.
http://www.robertsnitrousservice.com/Wiring Diagrams/newest drawing inline.jpg

Picture #14, fuse and 10 gauge wire at alternator.

The main power wires, and supporting trigger wire, along with fuel line, are run inside the dfogessl.
Picture #15shows where the bundle is tied off in the front tire well; there is an access panel on the
Corvettes. You can see the red wire going into the firewall; there is a grommet in this location, so
drilling of firewall needed. The only wire going in this location will be the number 86 wire teltne

This is the trigger wire from the MSD RPM activation SW, and will send a small voltage to retiyge¢o
contacts and allow the main 10 gauge wire to have and send the full voltage to the pump. ThetlSD uni
in the driver’s foot well, sepicture #16 and is very easy to get to for changing the RPM pills.
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Picture #15, shows wiring and fuel hose at front fender access.

Picture #16, MSD switch in foot well.
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Picture #17shows a choice to put the wiring and relay. You can put this in the engine bay, but it's much
cleaner to have the bulk of the wiring hidden. The relay is a 40-amp unit and can be purchadied at Ra
Shack. This will not hinder performance having the relay at the rear, compared to the engina.bay are
Make sure you clean a good spot on the frame for the ground, as this is paramount to pump performanc
One of the areas the EFI GM products have odd glitches, is the grounding system, so | added another
ground from the relay ground to an existing factory ground near the fuel fill. (All grounds icti@fjun
together on the frame). In addition, we added another ground from the rear area to the forveartharea
frame. These additions are really only a safety insurance measure.

Picture #17, Wiring and relay in rear tire well area looking forward. (Red wire goes to a factory ground,
and comes from the ground junction on the frame, brown is from relay and black is from pump, not sk is
another ground going to engine the bay area).

#1h-Testing

The testing so far shows system is working fine. The pressure with the '97/regulator stays B8snice
like it should. There wasn't a chance to do an in depth testing procedure, as we have nowopof the t
engine apart for some intake/head/fuel modifications. One of the modifications is a Victor JRdnanifo
Therefore, the fuel return is being re-plumbed, but still using the existing '97 return linecknplstabing
from engine bay back. System is virtually the same except now it will be running an Aeromotiagoregul
and Victor JR fuel rails. The updates on performance of the fuel system and reaching the goal of
700/800rwhp are coming soon. We will see the full capacity of this modified fuel system. Theustock f
rails are able to support 700hp, but now after-market rails have been installed and they sHaaltbbe a
reach a much higher HP, upwards of 1000hp. We will post some logged fuel pressure curves, iaith auxil
pump, and without. Check back later for more.

Robert Weaver,

AKA Robert56
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