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The Quick Guide To Subaru
Tuning with the UTEC
Part Deux

The Ginge’s UTEC tuning experience
As of 2007
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Updates

09/07/2003 — Initial VVersion

02/26/2004 — Added information on 4.1
firmware release

03/14/2007 — Update based on 5.8 firmware
release

General Clean up

Includes tuning with the new Speed Density
mode



Agenda

UTEC Overview
UTEC and knock
Map Tuning
Fuel — 0% tuning and Open Loop Fueling

Fuel tuning with Speed Density mode
Timing, Boost, Parameters

LLogging
Third party UTEC GUI
Spare Solenoid Usage
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The UTEC

User Tunable Engine Computer

Override control of:

» Fueling
»Timing e
i Grounding Plug :
> Boost Serial Port

Map Selector
Accessory Plug —
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Expectations

What you are going to learn
The basics required to tune with the UTEC

What you are NOT going to learn
Real WRX/STI tuning!

Caution: This will be enough information to destroy
your WRX!

READ THE UTEC USER MANUAL
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I}
USERD MANUA

Just in case you did not read the last bullet on the previous page
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UTEC Overview
How does the UTEC enable more Horse

Power?
It doesn’t! BOOST = POWER, TIMING =
POWER, FUEL = POWER, the UTEC just
enables you to correctly tune for boost and

aftermarket parts

aritear T imi

10000 200000 300000 400000 500000 00000
Engine Speed



UTEC and Knock
 UTEC only corrects knock when it
IS In control of timing: /
e TPS > Crossover Or when
Speed Density Crossover has

Knock/Detonation IS the

been met spontaneous combustion
.. of the end-gas
e Timing retarded by default 2 (remaining fuel/air
degrees for 100 crank cycles mixture) in the chamber.
_ o This occurs after the
e Continues to retard timing spark.

until knock is no longer detected
 Default setting are very sensitive ‘

« Which is a good thing unless “
you have a noisy built block



New Knock Settings

Found Under Parameters -> Knock Constants

Automated knock timing retard is

This 1s the amount of timing that Is automatically
taken off the whole timing map after knock is
detected.

e Automatic retard values are lost once the car Is
switched off

Knock Count Threshold :
Knock Retard Step (degrees) (0 to 16) :
Knock Maximum Retard (degrees) (0 to 30)
Knock Retard Duration (crank cycles) (B to 1000)

CEL Knock Threshold (Knock Count, OFF = 8) (@ to 58) :
Timing Maps Knock Retard Step (degrees) (B0 to 1) :

Timing Maps Knock Maximum Retard {degrees) (@ to 5) : - < NeW

Timing Maps Knock Window Time (seconds) (1 to 28) :




New Knock Settings Continued

Remember If you are getting knock over
and over again,

Max Retard IMO is a little too big (5), If the
UTEC has to take out that much timing
you’re in big trouble -> Set it at 3

Raise the window to 10, this iIs the time
between auto corrections

Knock Count Threshold -
Knock Retard Step {degrees) (6 to 16) :

Knock Maximum Retard (degrees) (0 to 30)

Knock Retard Duration (crank cycles) (B to 1000)

CEL Knock Threshold (Knock Count, OFF = 8) (@ to 58) :

Timing Maps Knock Retard Step (degrees) (B0 to 1) :

Timing Maps Knock Maximum Retard (degrees) (B to 5) : 3

Timing Maps Knock Window Time (seconds) (1 to 28) : 10




Map Tuning

Fuel
Timing
Boost
Parameters



Choose the fueling mode

The UTEC supports 3 modes of fueling

Classic MAF offset
* Fueling based on MAF offset — Fools ECU to
adding/subtracting fuel at give load

Open Loop Fueling (OLF)

 UTEC generated MAF based fueling. Past crossover
UTEC has 100% control of injector duty cycle based
on MAF/MAP/RPM voltage

Speed Density

 Fueling based on volumetric efficiency of engine,
past crossover UTEC has 100% control of injector
duty cycle based on MAP/RPM



Fuel Tuning

Information applicable to classic MAF
modification in 3.1 and 4.1 mode, Open Loop
Fueling and Speed Density mode



MAP Load Point (MLP)

The UTEC only uses TPS while below the
programmed crossover (except for the boost
map which is TPS based)

Greater than crossover and the map load Is
based on boost (MAP)

In this example TPS crossover is set to 35%

11.2 ECU.
11.0 ECU.

Past crossover the MLP can be viewed in UTEC logger #1
Remember MLP is based on actual boost pressure - MAP
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Know your MAP based load points

Load Min PSI  Max PSI

Settlngs found In Column  pefault  Default

SPECIAL 10% 0.0 2.0
CONSTANTS menu 20% 2.0 4.0
* Defined as 30% 4.0 6.0
* Min PSI (0 default) 40% 6.0 8.0

» Max PSI (18 default) 50% 8.0 10.0

60% 10.0 12.0

70% 12.0 14.0

80% 14.0 16.0

90% 16.0 18.0

100% 18.0 18+

*Modify Max PSI setting to your desired PSI*
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Setting the MAX MAP

MAX Mapping must be set you
continue to tune.

Caution: Stock MAP sensor only reads up to ~23.3 psi

* DO NOT SET MAX MAP Higher than this while using the
stock MAP sensor

Stock WRX / Stage 2 18
Stage 4 WRX 20
Stock STi/ Stage 2 18

Stage 4 STi (Green/Red/GT Turbo) 22
Stage 4 STi with aftermarket MAP 30
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Caution When Fuel Tuning

Stock O2 sensor IS
Narrow-wideband but it’s
not recommended to tune
against it under WOT

* Do not use the WOT AFR
reading to tune!

* Even when UTEC log reads
rich, AFR maybe as high as
12.5:1 (Far too lean without
water injection)

Lean AFR’s lead to high

EGT’s and possible
engine damage

Tune fuel using a real

I in doubt go RICH wideband O2 sensor
(But not too rich as that will cause misfire)
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Tuning the 0% column for NON-
stock Injectors

0% column applies If you have larger than stock injectors
to all RPM’s below you should tune your 0% column
TPS crossover using an OBDII Scanner

Effects ECU’s Long Term and Short
Term trim values

<
D’;B = < Typical Stage4 map yields LT values

i L g o= from +20 to —20%
750 -4.ei| O ) _
1000 |[ 55 2] e Fine to be within
1250 6.5 ( %/ % )
1500 [ s OC— This is not required if you’re still
e e using the stock injectors

Cp—
e °E Add/remove a percentage of MAF to
250 |[ 53] (o get the trims in line.
2000 -E.Eﬂ @




Tuning the 0% column for NON-
stock Injectors — OLF / SD Mode

0% column applies When using open loop fueling or SD
to all RPM’s below mode the UTEC automatically does
TPS crossover 0% fueling compensation.

The value used is calculated from the
difference between the Stock injector

.3 <= _ the _
so0 [ o] @ size and the UTEC injector size
750 .4_85 o — The larger the difference the more
000 [ 2] L= modification is done.
I D@ Follow the attached notes to work out
el — how to really do it.
1760 |[ 652 .
2000 .5_53 — In SD modeothe Injector latency also
260 ([ () effects the 0%
2b0o -E.Eil @




Tuning the 0% column — Simple
Tuning Procedure #1

Warm the car up
Reset the ECU

While In neutral

Rev car from idle to 5000+ RPM while logging
_T and ST

* Adjust 0% to add/remove fuel where needed
— If LT and ST show positive, ADD fuel
— If LT and ST show negative, REMOVE fuel

Reset ECU and Repeat
* Do thisuntil LT and ST read close to O




Tuning the 0% column — Simple

Tuning Procedure #2

Go drive the car while logging LT and ST
Under load fuel conditions are different

Again adjust 0% column to try and get LT
and ST as close to 0 as possible

It’s never going to be perfect, but it should be
close =

4>
TIP: At Idle force ECU to be

removing fuel. Idle seems to
run smoother




Delta Dash Log of 0% Tune

Nice and stable LT Very stable idle
ST not too bad
Effect of free air BOV

J‘i‘-.l.-'Fuei Comrechion #1 [
0.0 -

Awdb el Comrection #1 [2]=7 E Time=1 115 s

1400000 1800000 1800000 2000000
A/ ued Leamin

2000000
Ergine Speed [RPk]=3347, Time= 1114?1ms

140000.0 1800000 1800000 2000000
2 ; T hrotte Openitg Anale (%1255, Ilme—1114?1ms

T T T =
1400000 1600000



Knock after shift (fuel correction)

Add some fuel In
these areas to

minimize knock Knock after shift is usually down to
after shift two things
5000 -s.aj ?:I'
b2ho 621 ER2
56500 E.éll .Eé Adding fuel at 5000+ RPM’s in the
5760 ([ o] 52 lower boost range can minimize this
6000 sl 5] effect
6250 Ej -s.ail'
BEO0 -E.Elj -E.Eil-
5750 -E.Ej -E.Eil-
7000 -5.?j -E.Eil-




Fuel Tuning

OPEN LOOP FUELING Mode



Why Open Loop Fueling

the delay In transitioning from

closed to open loop fuel control in the stock
ECU.

Big issue with the 2004+ WRX ECU.
Enables
Enables

Eases fuel tuning when larger than stock
Injectors are installed

Do not use scaling with a classic style fuel map.



What iIs Open Loop Fueling?

UTEC MAF BASED FUELING

Full fuel control UTEC is 100% in control of fueling past
crossover

CONSITENT FUELING, no more long term trim offset

** MAF base fueling

<+ UTEC calculates injector duty
cycle based on MAF/RPM [

«» UTEC is In full control of
fueling




Turning on Open Loop Fueling

Requires 4.1 or above firmware

To enable:
 Enter the Open Loop Fueling menu option

* Turn on Open Loop Fueling.
— On by default in 4.2c and above
— New base maps from TurboXS are tuned for OLF

PARAHE TERS OPEN LOOP FUELLING TURBORS UTEC (Version d.7a
PARAMETER RANGE VALUE

Open Loop Fuelling (OFF =@, ON = 1) Borl): 0
Injector Flow (cc per min) (300 to 1000) : 420
Rev Liniter (x100) (30 to 80) ; 73




Changing Injector Flow Scaling

Requires 4.1 or above firmware

To enable:

* Enter the OLF menu option

* Modify Injector Flow:
— Supports 300 to 1000 flow rate

-
PARAMETER (RESET UTEC BFTER CHANGIKG) EANGE VHL! —~
Upen Loop Fue J%uu (OFF = 8, ON = 1) (8 or 1) : .
Ilmjector Flow - per min) (308 to 160088) !-!1"
Stock Tnjector Flow (cc per min) (300 to 1000) - ACtuaI Slze Of
Fii-' Limiter (x100) [USE HTTH CAUTTONETEY) (50 to 90) _- - o= .
oop TPS Threshold (%) (0 to 108) * 25 Injectors installed

rboost Fuel qu [I'-'-'-..H_ {0 to &B)

'“'".a’..—'l]li-r r1#:

WD thres Lt Size the ECU thinks

MOP thresho

APH _threshold (rom i fo ) the injectors are
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Modified Stock Injector Flow
Scaling

Start with a low value

* The injectors may flow 816cc but do they
match your MAF readings

* You maybe flowing more air! BigMAF for example

* Start with injector flow set at 740 (guess and
what | usually use)

* Increase this value while monitoring AFR curve
with wideband O2 sensor

* Fine tune AFR curve using a map overlay
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Fuel Map Tuning

Past cross over point, Throttle > 25%,

0 .
0% column applies load is represented by Mass Absolute

?Peglclfoljs?of/;eloovivn t Pressure, MAP as defined in the
P SPECIAL CONSTANTS

/_A_\/ N\

I g % 0% a0 B0 B0 0% a0% 0% 100% Y

=00 -4.aj -?.zj -?.zj -E.?il -E.zil -E.zil -E.zil -E.zil -E.zil -E.zil -E.Eil
750 -4.ail -?.zil -?.zil -E.?il -E.zil -E.zil -E.zil -E.zil -E.zil -E.zil -Ezil
1000 -4.ail -?.zil -?.zil -E.?il -E.zil -E.zil -E.zil -E.zil -E.zil -E.zil -Ezil
1250 -E.Ejl -?.zil -?.zil -E.?il -E.zil -E.zil -E.zil -E.zil -E.zil -E.zil -Ezil
1
1

500 -E.Ejl -ail -?.zil -E.?il -E.zil -E.zil -E.zil -E.zil -E.zil -E.zil -E.Eil
750 -E.Ejl -?.Eﬂ -?.zil -E.?il -E.zil -E.zil -E.zil -E.zil -E.zil -E.zil -E.Eil
2000 -E.Ejl -?il -E.Eil -E.dil -E.Fﬂ -E.Fﬂ -E.Fﬂ -E.Fﬂ -E.Fﬂ -E.Fﬂ -E.Fﬂ
D2E0 -E.Ejl -?il -?il -E.dil -E.Fﬂ -E.Fﬂ -E.Fﬂ -E.Fﬂ -E.Fﬂ -5.4i| -5.42’
SEO0 -E.Ejl -?il -?il -E.dil -E.dil -E.Fﬂ -E.Fﬂ -E.Fﬂ -E.Fﬂ -4.9i| -4.92’
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Fuel Tuning Table

More positive numbers represent more fuel
* A value of 2 i1s more fuel than an value of 1

* A value of -6 Is less fuel than a value of -5
e Get the drift.........

“*You are modifying the Mass
Air Flow, MAF, voltage reading
by a percentage

-- s Applies to both classic
- and open loop fueling modes
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Fuel Tuning >TPS crossover

Fueling for Rapid Spool Up

Always use a Wideband O2 sensor to tune your fuel values!

Over TPS crossover - UTEC load swaps to MAP

» Keep Low RPM and Low Boost
Fuel values on the leaner side

» This creates HOTTER EGT’s
which helps the turbo spool
quicker

» Richen up fuel at mid RPM and
mid boost (Safer for your WRX if
you don’t have water injection)

» My AFR target was 12.5:1 up until 2750 RPM

S

sl
1000
12b0
1000
1760

200011

2250
2600

307 407 ]

?E—J ??:I

Brasd -s.zﬂ_
= .

F:f E-

]

4.3 j 7.2 ir 7.2 j

-E?j 62 _I_

: -E.Ej -?.zir-?.zil

67 j sz:l

[ -5.5:’* -si’_ ﬁﬂ

72l &2 :I_
3 b

B ?.':.ﬂ -?Eﬂ
; b b

)

7 ﬂ 55 .*

-54:|_ ?:I_

54:| 5?:|_

AN

= Y ¢
S ——




What the MAF offsets actually does

Measured

RPM MAP}/IAF TPS Site Count Ign#1 Inj#l Ign Fuel Boost MAF AFR
5042 +21.94.4100 90 00 +17.0 68.1+1/7.2 -48ECU. 4.1 11.76

In this example the actual measured MAF voltage
IS 4.4volts

The map applies a -4.8% modification resulting in a
modified MAF voltage of 4.1 volts

The Open Loop Fueling uses the modified MAF
voltage value as the source of it’s fuel lookup.

The UTEC has a pre-programmed background map
that you cannot access.



Fueling Part 2

Always use a Wideband O2 sensor to tune your fuel values!

Load Knaock mMmod  mod
RPM  MAP MAF TPS Site Count Ign#l Inj#l Ign  Fuel Boost
psig v o % eg duty deg % (CLD

3115 +6.1 3.1 104 iy +19.0 24,0 +22.0 =7.5 320,00
3150 +7.0 3.2 104 +158.1 25.0 +22.0 7.5 320,00
3202 +8.0 3.2 105 . B 2.0 +1E8.9 7.5 320,00
3353 +9,0 3.4 105 \ 4D 30,0 #1900 =7.5 320,00
3436 +10.4 3.4 105 0 Qo . 33.0 #18.0 7.5 320,00
3523 +12.1 3.5 105 i Qo . 3.0 #17.0 =7.5 320,00
3654 +13.5 3.8 104 /4 0o . 0 +17.0 8.1 320,00
3741 +15.3 3.8 105 & iy +0, 2 50. F.1  -B.5 320,00
3858 +l? 0 3.6 104 00 +10.l 51.0 +l . .5 320.00

-

Log to correlate AFR/RPM/MAP

data back to UTEC load column 0 [

Sl (] £

reference 0 | ‘:

» Adjust column to meet target AFR e

4250

> My AFR target was 11.5:1 el

473

= kO

T W W g ==

AFR data Is coming
from Wideband

d

F

5 Not shown.

: Much easier with a TXS “Tuna”,
3 AFR data right in the log file

3 Or use UTI — See additional

; tuning tools at the end

R 5 T
E:l__ﬂ_:'_:r_j j__.e_i_m'_fuaﬁJ
E:l’_:r‘"_r‘":r"jmj__leaﬁ,r'raJ
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Knock correction and Fuel
Tuning

Add fuel to correct knock conditions

* WRX typical problem areas e
* Around 4000 RPM (peak boost)
* Around 5500-5750 RPM (knock happy area)

Eﬁﬂ 4i1 -4i| 4

Eﬁﬂ -4.2i1 -4.2i| P T

Eﬁﬂ -4.2i1 -4.2i| P T

Eﬁﬂ -5.5i1 -Eﬁﬂ 5REl 5RE

PDXTuning PDXTuning PDXTuning

Eﬁﬂ -5.5i1 -Eﬁﬂ 5REl 5RE

PDXTuning

PDXTuning PDXTuning

Caution: Too
much fuel
will lead to
misfire
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Programmable Rev Limit

Now UTEC controls fueling, it can also control
rev limit -

Warning: Unless you have strengthened internals
changing rev limit could cause serious engine
damage

PARAMETER (RESET UTEC AETER CHANGING) RANGL

vALUE
iectar Flow (cc por mim) (900 1o Jogd) S STi Default is
olo wetor Flow (cc 1] (300 1« pan) ool -
«100) (US ITFFHmI':Ir'lllTTi'_r-HH] (50 1o 99) | i low IMO. Set if

L) |:||-1 .- | |;_'-- ll.-*“ _El .‘:_,.ZI
sol. (NO = B, VES = 11['Ii:|r_-:r*:§_:r'd1]'§ ] to 72 for a block
elay (B to 5) : 2

(8 to 2) : L with stock

(1 to 5) :

MHF .|rwguid; WS urtii; Ips1
MAP threshold (psi) (-15 to 15) : ¥ -
RPH threshold {rpm) (10 to 50) : 17 Internals




Fuel Tuning

Speed Density Mode



Speed Density Parameter Setup

In Speed Density (SD) mode the MAF sensor IS
only used crossover

After crossover fueling is calculated using a based
volumetric efficiency table

* Load points are RPM/MAP based after crossover

* Base table can be offset using values in fuel table

To Enable SD mode

* Sorry | did not bother to capture a screen shot of the Fuel
Mode on

Don’t forget to set the engine CC, 2L or 2.5L
2000, 2500



Speed Density Setup Continued

Set UTEC Injector size to size of
Injectors

Examples:
* WRX with modified stock “blues”
— Set Injector flow to ~800

e STi with modified stock injectors
— Set injector flow to ~800

e If stock sized intake then set stock injectors to the
size the ECU think are installed

PARAMETER (RESET UTEC AFTER CHANGING) RHNGL UHiJL

Jpen Loop Fuellina (OFF = B, ON 1) (B or 1) : - . .
njector Flow (cc per min) (300 to 1008) : 550 Actual |nject0r S|ze
W Flow ot per oal

yer min) (300 to 1008)




SD and the BIgMAF

Remember the MAF sensor 1s still used
below UTEC crossover

Still set the Injector size to the ACTUAL
size of the injector (SD fueling is calculated
from this value)

Monitor the fuel trims as
previously discussed and
change the stock setting to
bring the trims in line

Between 650-700 has worked




Injector Latency

The use of the correct injector latency for given
Injectors In critical in getting the car to idle
smoothly and the latency can be used to modify
the lower load fueling

Injector latency is the millisecond value added to
the Injector duty

Added to compensate for the injectors physical
mechanical opening delay

Example:

* Fuel trims are very minus at idle and light throttle

— Increase the injector latency value a little adds fuel which should
help with the lean condition

It’s a very small amount so should not offset the higher load
fueling that much

If fueling is way off use the standard approach, injector
scaling and 0% MAF modification



Sample Injector Latency values

Base information from NASIOC thread
Additional “real life” tuning information added

TOF FEED injectors. Used In the WRX or 1DM STI platform:

Stock Blue injectors: 728/420cCC
STI Pink injectors: 728/ 550CC

PE 650°'s : 1500/650CC <
PE BOO's : 1600/8B50CC <

Helix 660: 1180/660ccC
UR 785s: 770/785CC

UR 785 D type 540/785CC
Helix 820CC: 1120/820CC
RC 650: 9680/650cCcC

SIDE FEED injectors:

A value a little smaller works a little better than the actual latency values specified

Stock US STI: 1050/500CC (we use 1300 for sD) (BOO if using MAF and base map)

Nismo 720cc @ BBO/720CC
FEB50s : B50/850CC



TPS Crossover
All crossover parameters have to be true for

UTEC to go into SD mode

TPS / MAP / RPM settings

(@ to ll"l"l ]
_:I [|| f “l .
Sol. (NO =8, YES =1) (B or 'l g
At :

(B to
II[ [
HH|— |||l || \
MAP thre (P -i_:
RPH ‘rlrw i ]' lr‘|

Leaving TPS at 25% means cruise AFR Is
typically under ECU closed loop control,
which is good for fuel efficiency

TPS is fine at 25% unless
you really want to tune the
10-20% MLP for a smooth
crossover

Setting it to 0 means that as
soon as the other parameters
are met the UTEC enables
SD mode fueling

If set at O tuning of the 10-
20% MLP is very important.
Tune them to 14.7-14.5:1
AFR



MAP/RPM Crossover

MAP crossover is split between two values

To calculate the actual MAP crossover point

* Take the MAP threshold then add the MAP
hysteresis value to it

e Example
— MAP Threshold = -9 psi
— MAP Hysteresis = 2 psi
Crossover happens at -7psi (As long as all other
crossover parameters are true)

drbaost |'.TJ 1 Cot *[. s ‘630 58) . B Default settings work pretty

IIlI indicat i » Sol. (ND = B, VES = 1) (B or 1 : A
Clozed to ||1 o a4 (B to : o We”

||[ en } Ll Thn r_*]_,_.l';:r |||| to 2) ¢ ]

MAF thre |
MAP thresho
KPH thr i

(1 to5) :
(=19 to l|:|

Default RPM setting is fine



Speed Density Fuel Tuning

Spend time tuning the low end of the fuel
map. This will make for a smooth ECU to
UTEC transition

Tune lower load points at as :I/Vqlﬁrge't“cthﬁCIenhqy (VE?(-j
many rpm points as possible ith U In the map this wou

\ read 100

®y _Lean and mean
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Example SD Fuel Map

S00

750|
1000|
1250|
1500|
1750|
2000|
2250
2500
2750|

3250|
3500
3750|
4000|
4250
4500
4750|

s250|
5500
s750|
6000|
6250
6500

6750|
7o00|
7250|
7500
7750|
5000
85250
8500
8750|
go00|

=)

[0 RTS8 T et GarTont STCS ST N ST 71 R 0 Tt W T (BT ST T S 8 ST ST\ ST TS T e I Tt iy
ST T TR P iV e W [ i o eV G s G s T o [ S T o e et g G g e e o e g e e B S L R s A s A R R

With injector size and latency
set correctly the fuel map
typically has to remove lots of
fuel at the lower load points
and RPM to achieve 14:1

Higher loads and RPM
requires less modification
from the UTEC’s base fueling
map to achieve 11:1

Tune map in same way as any
other fuel mode

PDXTuning
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SD Mode and Temperature

Speed Density Is affected by temperature

Typically only intake temp fueling

compensation Is needed

— Coolant correction should be used if you have cold/hot
start problems

PARAMETER (RESET UTEC AFTER CHAMGIHNG
Coolant Fuel Correction 38C
Coolant Fuel Correction 68C
Coclant Fuel Correction 90C
Coclant Fuel Correction 126C
Coolant Ign Correction 36C
Coolant Ian Correction &0C
Coolant Ign Correction 90C
Coolant Ign Correction 1260C
Intake Temp Fuel Correction
Intake lemp Fuel Lorrection
Intake Temp Fuel Correction
Intake Temp Fuel Correction
Intake Temp Ign Correction
Intake Temp Ian Correction
Intake Temp Ign Correction
Intake Temp Ign Correction

Add fuel when it’s
colder than tune
temp

R e R R Rom Ruond (0 | oo

Remove fuel when
it’s hotter than tune
temp

— i — — o — — —— ——
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Interesting Log

This Is log pretty interesting and shows the
power of Speed Density Mode

Can you see why?

5610 +19. 100 11.2 14.3 s o1 ECU 11.17

9 4.9 70 0 71.3 15.9 4.6
5704 +20.3 4.9 100 70 0 11.2 14.9 73.7 17.0 9 ECU 4.6 11.20
3845 +20.3 4.8 100 70 o 11.2 15.0 76.8 16.8 91 ECU 4.6 11.24
5047 +20.8 4.9 100 70 0 11.2 14.6 7B.B 17.6 92 ECU 4.6 11.20
6006 +20.8 5.0 100 70 0 11.2 14.6 80.9 17.6 92 ECU 4.6 11.17
6051 +20.3 4.9 100 70 0 11.1 14.6 80.4 17.8B 92 ECU 4.6 11.11
6067 +19.9 4.8 100 70 0 11.1 14.3 B83.6 18.5 092 ECU 4.6 11.05
6251 +19.4 4.8 100 70 o 11.1 14.5 82.7 19.8 91 ECU 4.6 11.05
6408 +19.9 4.9 100 70 0 11.1 15.3 B81. 4 19.6 91 ECU 4.6 11.12

Answer: The MAF sensor Is pegged!

This i1s not an issue as it’s only used below
Crossover.

e That’s one smooth fuel curve



Timing Tuning

Timing ninja fu



Timing Map Tuning

Past cross over point, Throttle load Is

0% column applies
0 PP represented by Mass Absolute

to all RPM’s below

TPS cross over point Pressure, MAP as defined In the

SPECIAL CONSTANTS

S ~

0% | / 10% 20% 0% 40% B0 B0 0% a0% 0% mnz\
E00 Ecuj 35j 35i| 35i| 35i| 35i| 35i| 35i| 35i| 35i| 35il
750 Ecuil 35i| 35i| 35i| 35i| 35i| 35i| 35i| 35i| 35i| 35il
000 Ecuil 3ni| 3ni| 3ni| 3ni| 3ni| 3ni| 3ui| 3ui| 3ui| 3uil
Ecuil 3ni| 3ni| 3ni| 3ni| 3ni| 3ni| 3ui| 3ui| 3ui| 3uil
Ecuil 3ni| 3ni| 3ni| 3ni| 3ni| 3ni| 3ui| 3ui| 3ui| 3uil
750 ECL il 2 il 2 il 2 il 2 il 2 il 2 il 3ui| 3ui| 3ui| 3uil
2000 ECL il 2 il 2 il 2 il 2 il 2 il 2 il 3ui| 3ui| 3ui| 3uil
2250 ECL il 2 il 2 il 2 il 2 il 2 il 2 il 3ui| 3ui| 3ui| 3uil
2500 ECL il 2 il 2 il 2 il 3ni| zail zail z?il z?il z?il z?ﬂ

[0
(e
L]

Lo
Lo
L]

—_ .  —a




Timing Advance / Retard

» Retard Timing — Less degrees before TDC

» Number of Degrees before top dead center

» Advance Timing — More degrees before TDC

—>

Cylinder

Top Dead Center, TDC




500

750
1000
1260
1500
17650
2000
22B0
2500

Timing Adjustment

Issue: Default maps don’t have timing down
In the 10-60% columns — Can cause knock
when control passes from ECU to UTEC
and back. Needed for cars with BIgMAF

: Move timing values into those area

* LEAVE lower RPM 0% under ECU control
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Try to limit steps in
timing to less than 3
degrees



Knock after shift (timing
correction)

ECU runs huge timing advance after high RPM shift.

5000 E;U | This can cause knock after shift conditions

5250 |[ coui

500 || ecuzly e ———
5750 W__‘

6000 |[/ 2\l

6260 || oAl

6500 || 24l

7000 |[\ 20T - ; .




Too much advance!

% Too much advance leads to and engine destruction!
# At redline, too much advance means very high cylinder pressure
% BANG - Dead WRX/STi
@ At a point, more advance does not yield more power
At that point more advance just takes you closer to knock
 Back timing off 1-2-3 points to create a safe map
e Dyno Proven 8% 905 100%
aﬁi" 35i| 35i
35i| 35i| 35i




PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning

Timing Low Down

» Retarding ignition would increase EGT’s thus help spool up
X Negatives: Loss of power because of reduced timing
v BETTER: Advance timing at the low RPM’s

v" More advance means more power

= - = 35i| 35i| 35;|
il 35i| 35i| 35i| 35i| 35i| 35i| 35i| 35i| -
1500 Ecuil 3ni| 3ni| 3ni| 3ni| 3ni| 3ni| 3ni| 3ni| 3ni| -

B0 Ecuil 3ni| 3ni| 3ni| 3ni| 3ni| 3ni| 3ni| 3ni| a0 :/yj/
150 ECU = 3ni| 3ni| 3ni| 3ni| 3ni| 3ni| 3ni| 3D:| 0= D:I

1750 ECL = ] = 27 = 2= 2= 2? 27 27
- I~ — -

2000 Ecuil 25i| 25i| 25i| 25i| 25i| 25:| 25:| 25:| 25:| 25:I

PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning
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PDXTuning

Timing Values Mid to Top End

PDXTuning

] - 2750 I ?nig ::! Hﬂ; ::‘
» Watch for knock in the mid rpm range\zzgg: 3 2]
» Minimal advance here is good © i =
40010 I 1?__:;! ﬁf:j :
> After 3750 or boost peak RPM’s start = 3 g '
ramping timing up aw [ 7 5
» 22 — 26 degrees of advance should be
. 5000 ;1 - 100%=
safe at redline \iﬁi}—:l
» Smooth Transitions, steps of 1-3 are best i W=
# Watch for KNOCK ! 8000 |[~7¢ =]
B2E0 i 25___:1
# If you get knock, back off the timing 1-2- 6500 |7 ]
3 degrees at LEAST o }— o
PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning




UTEC Boost Controller Setup



Boost Map Tuning

Boost Control 1s

TPS/RPM based

AN

—

£ <

2750
3000
3250
3b00
3750
4000
4250
4500
4750

Etuﬂ Etuﬂ Etuﬂ Etuﬂ Etuﬂ Etuﬂ

230 il

250 ﬂ

270 ﬂ

I o 10% 20% 30% 0% B0 B0 70% 80% 90% 100z
Ecuj Etuj Etuj Etuj Etuj Etuj 240;’ 2snj 2enj 0= 3202
Etuj Etuj Etuj Etuj Etuj Etuj 240;’ 2snj 2enj 0= 3202
Etuj Etuj Etuj Etuj Etuj Etuj 240;’ 2snj 2enj 0= 3202
Ecuj Ecuj Ecuj Ecuj Ecuj Ecuj 24ni| 2snj 2enj 0= 3202
Ecuj Ecuj Ecuj Ecuj Ecuj Ecuj 24ni| 2snj 2enj 0= 3202
Ecuj Ecuj Ecuj Ecuj Ecuj Ecuj 24ni| 2snj 2enj 0= 3202
Etuj Etuj Etuj Etuj Etuj Etuj 23ni| 25I2Ii| 2?nj 2302 310.=
Etuj Etuj Etuj Etuj Etuj Etuj 23ni| 25I2Ii| 2?nj 2302 310.=

29044 3o




Boost control modes summary

Open Loop Mode
Can’t think of a reason to use this mode

Closed Loop Mode

Advantage: Ramped Boost — Different targets
pased on TPS/RPM

Disadvantage: Affected by temperature

PID Mode

Advantage: Rock solid boost once tuned
Disadvantage: Boost target is RPM based only




Open Loop / Closed Loop Boost
Control

Open Loop (Default)

UTEC map sets boost
solenoid duty cycle

Closed Loop

UTEC map defines
target boost unit,
UTEC automatically
changes solenoid duty
cycle to hit boost target

B0 0 0 30 100%

% 0% a0z
EELIiI 434:*’ 43_4j| 43_4j 43.4j’

I' Eu_lﬂ' iﬁj’ 43.4i| 43.4j| 43?jl

EI:LIiI FELE 43.5i| 43_54_4§ﬂ

B0 0% a0 0 100%

215%| 235j 255j| E?Eji EEIEiI

215j|_:efj| 255j| E?Eil Eﬂ

215j| 23 = 255j| 275 20 zaaﬂ




Open loop control

| just stuck with the TurboXS map until
closed loop was introduced

Used bleed valve to set max boost value

Sl

——

I

e

iATiieLdom e




Closed Loop Control

# Don’t forget to enable closed loop boost control in special constants
o Start with low numbers and work up
* Bleed valve effects max boost (set at open 2-3 turns and forget)
 Boost Gain value effects max boost
 45-50 seems to work best

o Effects boost ramp as well

1 207 303 4 0% g

14 0% X X 0z 0z 0z 0z
2750 Etuﬂ EI:LIjI EI:LIjI EI:LIjI Ec:uii Etuﬂ 24nj| zsnﬂ zanﬂ 3unj| 3znj
23000 EI:LIjI EI:LIjI EI:LIjI EI:LIjI EI:LIjI Ec:uir zaﬁj daaj .»_fa:suj"'mn‘j* 3znj’
22680 EI:LIjI EI:LIjI EI:LIjI EI:LIjI EI:LIjI EI:LIjI 24nj| zsnﬂ zanﬂ 3unj| 3znj’
2000 Etuﬂ Etuﬂ Etuﬂ Etuﬂ Etuﬂ Etuﬂ 24nﬂ zsnﬂ zanﬂ 3unﬂ 3znﬂ
2760 Etuﬂ Etuﬂ Etuﬂ Etuﬂ Etuﬂ Etuﬂ 24nﬂ zsnﬂ zanﬂ 3unﬂ 3znﬂ

E 903 100%




Closed Loop Boost Gain

e Lower Boost Gain Values =

Boost Gain related Spike

i . Target Max Boost v A\_/\/\_
e Higher Boost Gain Values =

Caution: Boost Gain effects

MAX boost value | use 48 ©



UTEC PID Boost Control

Easy to setup (Enable in Special Constants)
0% column = Boost Target
10-100% = Starting duty cycle
 (Gain setting is used to control ramp
Load is TPS / RPM based

TPS

Boost Target

20% 307

3
3]
68
8
68
3
8

b=Al=Ab=al:
o oSO

4000
4750




UTEC Parameters

Split into Five sections
User
Knock
Special
Fueling
Temperature Compensation
It’s best to read the UTEC users manual to

understand these. They are fully explained
In the manual.



L.ogging

Log 1 seems to be the best for daily logging

Boost
UTEC
PSI Actual MAF Volts Boost -
Open/Closed modified
UTEC Load Column pen/losed 1 nE
Look at RPM / Load loop setting
Column Fuel
Got any modify %
Knock :
RPM AFR Injector UTEC
| Timi Duty controlled
gnore TIMING - cycle  timing

| Load knock mMod Mod rod

RP MaFr MAF TPS Site Count AFR Ign#l Inj#&l Ign Fuel Booast MAaF

p=ig W 22 =0 Uty deg 22 L) 1

3479 +10o.0 3.5 105 a0 a0 rich +15.71 35.0 +15.0 —7F.5 320,00 3.3

3534 +11.4 =.6 104 0 a0 rich +13.3 AF.0 +1F.0 —7F.5 320.00 3.4

3615 +13.3 3.8 104 S0 a0 rich +11.4 42,0 +17F7.0 —F.5 320.00 3.5

3732 +15.1 =.9 104 =1u] a0 rich +10.3 S50.0 +17.0 —=E.3 320.00 3.3

IEE0 +16.5 3.F 105 =10] a0 rich +11.6 51.0 +17.4 —E.5 320.00 3.5

3920 +15.0 3.8 1o 1o0 a0 rich +12.71 52.0 +17.7 —=.5 320,00 3.3

4110 +18. 8 3.9 1as 1ao a0 rich +12.7 SE.0 41802 —E.B 320.00 3.6

4161 +19.0 4.0 103 100 00 rich +12.2  57.0 +18.7 -8.6 320.00 3.5



Log Debugging
Always look at the values that lead up to the knock event

Boost, Timing, Fuel

Too much UTEC running too much timing Too Lean ?
Boost ? advance? The ECU did not want to run
that much timing

4060 43254 3.7 103 100 rich +12.4 55.0 38,5 —dH.E 320,00 3.5
4214 +15.6 3.8 103 100 rich +12.2 56.0 +418.8 -B.&56 320,00 3.7
4284 +18.8 3.8 104 100 rich +12.2 59.0 +419.8 -H.&6 310.00 3.6
4365 +19.0 4,0 105 100 rich +10.4 60,0 Q2.0 —H.9 310,00 3.7
4444 4+19.0 3.9 105 100 rich +310. 2 62.0 +41-.8 —-49.9 310,00 3.6
4572 4192 4,0 105 100 rich +11.0 63.0 +41=5.0 -9.3 =310.00 3.6
4721 +19.0 4.1 105 100 rich +11.3 63.0 +41=.0 -9.7F 310,00 3.6



UTEC GUI’s

Third Party Tuning Tools



UTEC Interface — UTI

Author - navybluesubaru

UTI is by far the best thirty party UTEC
Interface on the market

UTI is Free (Donations accepted and
recommended)

UTI when used with a wideband O2 will help
you fuel tune

Automated logging, alarms and a great
dashboard GUI

Read above forum notes to understand usage
model


http://www.dezignduo.com/UTI/phpBB2/

UTEC Interface — UTI

Author - navybluesubaru

UTI (Dashboard view) UTI Map Editor — Post process

PEE table files and automate the
| S fuel map update

B uii-meva, ] i (=l ]

~File Fuel |ignition | Boost | AutoTune | Cell Hits | Fuel Dift| AFR | AFR-Target | info. |

it o 1] 20| 30| <40 s0] 60| 70| o] s 100
I I
Open Tables 500 -2 i} o o ) o 0 1] o o o
750 -2 1} o o o 0 0 o 1} o o
~Save—————— 1000 -2 i} o o 0 0 0 a 0 o 0
Using Normal 1250 -1 0 0 0 0 0 0 0 0 0 0
Fuel Map 1500| 05 0 0 0 0 0 0 ] 0 0 0
1750 -18 27 s 1 1 1 il 1 1 1
2000 -2 26 2 1 1 1 1 1 9 4
950|025 24 14 05 03] 02| -02| 02| 02 02 -02
DASHEOARD e 2500 22 1.7 -1 -1.1 -0.6 -0.6 -0.6 -0.8 -08 -0
CEL: Coolant: Knock Status: B B 2750 09 25 01 04 06 08 09 09
; ; Aitictards Mo 3000 BRI ool ey s
Mode: Air Temp: Spare Solenoid: Open I 3250 7 3 a7EEE 59 ids 42 -4

3500

EETE U IR
i I 3750

Switch: LaunchC Knock Correction:

AIRFUEL RATIO VISUAL GUIDE 4000

Too Lean AJF: Exit 1250

4500

Target: E
5000

5
1
2
5
3
3
3
3
3
3
&
3
3
3
3 N
Too Rich Difference: 5250 3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

5500
. o 5750
[19200 Port: 1 | oo
8500
6750
7000
7250
7500
7750
2000
8250
8500
8750
9000




TurboXS UTEC Interface

Rumor mill reports that TurboXS were
working on a software GUI that has
*realtime®* UTEC tuning capabilities

We will just have to wait and see If it ever
surfaces



PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning

Spare Solenoid Usage

+12v
UTEC auxiliary solenoid supports 2

amps max | I

I

Use a secondary solenoid to

i — 4
Red Wire § power higher ampere devices
White / Black
Wire Override
Switch

—

— GND gBIack

PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PQXTuning
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The End

PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning PDXTuning



Backup Information — Classic Fuel
Tuning

Classic Mode Fuel Tuning

NOT Applicable to OPEN LOOP
FUELING Mode



Fuel Map Tuning — 3.1 Default

0% column applies Past cross over point, Throttle > 60%,
to all RPM’s below load iIs represented by Mass Absolute

TPS cross over point Pressure, MAP as defined in the
(60% by default) SPECIAL CONSTANTS

0z 10% 20% a0 40% 50% B0 0% a0 a0z 1003

=00 -4.ai| -?.zil -?.zil -E.?il -E.zil -E.zil -E.zil -E.zil -E.zil -E.zil -E.Eil
750 -4.ail -?.zil -?.zil -E.?il -E.zil -E.zil -E.zil -E.zil -E.zil -E.zil -Ezil
00 -4.ail -?zjl -?.zil -E.?il -E.zil -E.zil -E.zil -E.zil -E.zil -E.zil -Ezil
-E.Ejl 7. z:l -?.zil -E.?il -E.zil -E.zil -E.zil -E.zil -E.zil -E.zil -Ezil
£5 j :I -?.zil -E.?il -E.zil -E.zil -E.zil -E.zil -E.zil -E.zil -E.Eil
750 -EEiI 7 E:I -?.zil -E.?il -E.zil -E.zil -E.zil -E.zil -E.zil -E.zil -E.Eil
2000 -EEj ?ZI £ Eﬂ -E.dil -E.Fﬂ -E.Fﬂ -E.Fﬂ -E.Fﬂ -E.Fﬂ -E.Fﬂ -E.Fﬂ
D2E0 -EEZI -?il ?:I -E.dil -E.Fﬂ -E.Fﬂ -E.Fﬂ -E.Fﬂ -E.Fﬂ -5.4i| -5.42’
SEO0 -E.Ejl -?il ?ZI -E.dil -E.dil -E.Fﬂ -E.Fﬂ -E.Fﬂ -E.Fﬂ -4.9i| -4.92’

[0
Ly
Lo

Ly
Lo
Lo

_ -




Fuel Tuning

More positive numbers represent more fuel

A value of represents more fuel than an value
of

A value of  represents more fuel than a value
of

s You are NOT modn‘ymg
Injector duty cycle! F&Xs

¢ You are modifying the Mass
Air Flow, MAF, voltage reading
by a percentage




Theory behind MAF based fuel
modification

Fools the ECU

A reduction in MAF voltage fools the ECU iIn
thinking that less air is flowing into the engine
thus less fuel iIs required

* Injectors duty cycle is reduced
An increase in MAF voltage fools the ECU iIn

thinking that more air is flowing into the engine
thus more fuel is required

* Injector duty cycle Is increased



Why Tune the 0% Is using classic
fueling mode

Long Term Trim value used In
(ECU open loop not UTEC) fuel
control

Long term value will effect your >63% TPS
fuel values

If Long Term is not stable, your >63% TPS
AFR will never be stable.

* Maybe too rich or maybe too LEAN

always goes to 0 over 63% TPS
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The End

Thank you
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