IlIH Matrix Test Stand Inspection Discrepancies and
Resolutions

Southwest Research 10/1/14

OHT oil pan and plug missing — Not available at the time of inspection, and has since been
included.

OHT modified water pump — Was sent back to OHT for additional modification, and has since
been received.

Air resonator modification within procedure specification — Procedure was since modified to
allow a tolerance of £1 cm which brings location into conformance.

3 kQ resistor used for ECU coolant temperature — 500 Q resistor in parallel to increase ECU
coolant temperature on test has been removed.

Intertek 10/1/14

OHT oil pan and plug missing — Not available at the time of inspection, and has since been
included.

Air resonator modification within procedure specification — Procedure was since modified to
allow a tolerance of +1 cm which brings location into conformance.

3 kQ resistor used for ECU coolant temperature — 500 Q resistor in parallel to increase ECU
coolant temperature on test has been removed.

Lubrizol 11/5/14

Minimum 48 in of Tygon tube vertically into the Aerecology system — Length has been
extended.

Ultrasonic parts cleaner and detergents not on hand — They have since been received.
3-way coolant temperature valve substitution has been found to be equivalent.

Type J thermocouples in use — Procedure has been amended to allow for either type E or J
thermocouples.

Micro-motion model has found to be equivalent.



Missing throttle pedal — Procedure has been modified to allow the use of drive-by-wire as an
appropriate substitution.

Afton 11/6/14

OHT crossover missing — Slave engine installed incorporated factory crossover, and has since
been replaced.

Alternate coolant heat exchanger installed — Procedure has since been modified to allow for a
tube and shell heat exchanger as an acceptable alternative.

Ashland 3/10/15

Minimum 48 in of Tygon tube vertically into the Aerecology system — Length has been
extended.

Intake air pressure transducer ranges — Procedure has since been modified to allow for a wider
selection of pressure ranges.

Type J thermocouples in use — Procedure has been amended to allow for either type E or J
thermocouples.

Location of 2-way coolant control valve on wrong side of engine — Valve was re-plumbed per
the coolant schematic in the procedure.



Specified Equipment & Hardware

_— N, H i m "
Test Lab: ) %f Test Stand #: @qfw \ /7

Date of Inspection: \U - \ - \.mm\

Equipment and Other Hardware
HiH

Parts

Yes

No

Comments

Engine, part number 05184464AG
-~ Phaser, Intake Fixed at 110 OHT3H-001-1
— . Phaser, Exhaust Fixed at 112 OHT3H-002-1
Fuel rail, using factory
Oil Pan OHT3H-304-1
Plug, E9DZ-6730-B

Equipment and reagents

AN

]
g
00

i

Goja &

Ultrasonic parts cleaner
Ultrasonic 7 soap

Ultrasonic B

Mopar Threebond p/n 68082860AA
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Coolant System items

I Af N, m\\q.\\q / .
TestLab: 0™ Test Stand #: fwh)\\ / \ Date of Inspection: /" 7
Cooling System
fHiH
Coolant System
Yes No Commenis

Does the coolant system incorporate OHT3H-302-1 Crossover

Does the coolant system incorporate OHT3H-300-1 Modified water pump i
Does the coolant system incorporate OHT3H-303-1 Crossover adapter

Is the coolant system pressurized to 200 kPa

Is the 2 way contro} valve a Badger 8003GCW36SV3AXXLIG

Does the system use a ELANCO M-71-FL Heat mxojwzmmﬁ

Is coolant pressure monitored with a 0 - 700 kPa transducer
connected io the fo the OHT3H-303-1 adapter

Is the coolant in temperature monitored with a type E T/C
located in the modified water pump with tip in center of flow?

Is the coolant out temperature manitored with a type E T/C
lacated in the crossover with tip in center of flow?

o
e
Is the 3 way valve a Badger 8003TCW36SV3AXXL3E m\\

Is a 3 k ohm resister installed to maintain ECM coolant
temperature input constant, identify the resistance -

HT Gk
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Coolant System items

What type of pump is used, identify horspower, etc

Is a micromotion R2008418NCAMEZZZZ1700113ABMEZZZ used for flow measurement M\

Is a mixture of 50% Havcline Dexcool and 50% de-ionized water being used

Sy
o & %%\ \Q\N\\,\m
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Test Lab:

Exhaust and Fuel System

Ve : i .
N“IJ\\ . \\“e\wﬂwﬁm \w\“..x\\w\l\.wm. fi . . \\\J - ..m.. d \“ \.‘
s Test Stand #: o7 \ &/ Date of Inspection; /&7 7 Y

Exhaust and mcm_ System
tHH

Exhaust

Yes No Comments
Are turndown tubes per drawing NIH-ETP30-C installed i

)
Are thermocouples installed in center of flow in left and right exhaust y

s

Are AFR sensors and 02 sensors located properly in ehaust . \\\
ECM Nox 5210 used for AFR & \

Are backpressure sensors located as per TMC {lIH-ETP40-B, position 4
and do fransducers have a range of 0 - 100 kPa

02 sensor, part number 56029050AA

Fuel

is fuel pressure regulated to 400+/-20kPa

\_
is the Fuel temperature thermocouple located on the inlet side of \
: % -
the fuel rail .L)
87 VSR

Identify the location of the Fuel pressure sensor

Vorna e 000 W &5
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Test Lab:

TN

induction System

Test Stand #:

Date of m:m_umn:oa..\\ o

Induction System
ilnH

induction
Yes

No

Comments

Is air resonator §4861731AB installed?
Is air filter, part number 04861729AEB installed?
Is air hose, part number 04861732AB utilized?

Is the air resonator configured to accept intake air temperature
thermocouple and intake air pressure sensor as per Appendix A

Is the intake air temperature thermocouple a type E thermocouple \\
Is intake manifold pressure measured at the vacuum port \
on the top of the throttle body behind the throttle plate? \

Is crankcase pressure measured at the dipstick tube
Does intake vacuum utilize a 0 to 100 kPa transducer
Doss intake air pressure utilize a -125 Pa to 125 Pa transducer

Does crankcase pressure utilize a -125 Pa to 125 Pa fransducer

H el
W) e
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Test Lab:

External Qil Circuit

ST A L - ;o
n/l./ \\\. S L \\ 7 e . \.A 7Y
s T Test Stand #: e ¥ /S f Date of Inspection: # .~/

~,

Qil Control Circuit
IHH

Oit System
Yes No Comments

Is a Badger 1002GCN3B6SVCSALN36 used for Temperature control

is oil gallery temperature menitored with a type E thermocouple e
mountied at the oil cooler inlet and matches photo in Appendix A

Is the ofl pump temperature a type E, mounted as per Appendix A

is oit gallery pressure monitored at the ol cooler infet
and matches phota in Appendix A \\

Is the ofl pump pressure monitored as per Appendix A .
Is the oil sump temperature monitored using a Type E thermecouple

Inserted in the OHT3H-304-2 drain plug extending 6 mm beyond drain
plug end
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Specified Equipment & Hardware

s

N Y e
Test Lab: \,hm,/ Test Stand #: mw L / bt 7 Date QSmumngQ\@ = H R

Equipment and Other Hardware
{iH

Parts
Yes No

Engine, part number 05184464AG
Phaser, Intake Fixed at 110 OHT3H-001-1
Phaser, Exhaust Fixed at 112 GHT3H-002-1
Fuel rail, using factory
i\.uw Oil Pan OHT3H-304-1
% Plug, E8DZ-6730-B

Equipment and reagents

Ultrasonic parts cleaner .

Y, i1~
Ultrasonic 7 soap ,
Ultrasonic B

v«% ; / Mopar Threebond p/n 68082860AA ¢~
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Coolant System items

e 7 i aMr LT 7
Test Lab: m\w\.ﬂu\ ! T Test Stand #: 9 / g4 Date of Inspection:
Cooling System
HiH
Coolant System A~ )
' Yes No Comments h,\T . W 7
i -302- : AL o4 .
Does the coolant system incorporate OHT3H-302-1 Crossover \ § i A m
Does the coclant system incorporate OHT3H-300-1 Modified water pump ,\ m
: . .Aw\ 7
Does the coolant system incorporate OHT3H-303-1 Crossover adapter .\\\
-
Is the coolant system pressurized to 200 kPa g s
' 7

Is the \ way contro] valve a Badger 8003GCW36SV3AXXL36
Does the system use a ELANCO M-71-FL Heat exchanger

Is the 3 way valve a Badger 9003TCW36SV3IAXXL38

Is coolant pressure monitored with 26707 kPa transducer
connected to the fo the OHT3H-303-1 adapter

Is the coolant in temperature monitored with a type E T/C ,\\
located in the modified water pump with tip in center of flow?

1s the coolant out temperature monitored with a type E T/C
located in the crossover with tip in center of flow?

Is a 3 k ohm resister installed to maintain ECM coolant : ) Q Q N
temperature input constant, identify the resistancg ¢ A. . Y W "
2 E oy . 2 R - \\‘\\wﬁ_,,.o\k‘\
guofened . 3K Stnlip- r\er
. i rty

ool > w5 i _
ST 1 i ; g e
i Pege 2 \/ S \.hn\wt
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Test Lab:

Externat Qil Circuit

4
[ { ™
Test Stand #: | fm“\\t \Q i Date of Inspection: “.m.v -
Qil Control Circuit
iH

Qil System

. Yes No Comments
Is a Badger 1002GCN36SVCSALN36 used for Temperature control K

Is oil galiery temperature monitored with a type E thermocouple
mounted at the oil cooler inlet and matches photo in Appendix A

Is the oit pump temperature a type E, mounted as per Appendix A

Is oil gallery pressure monitored at the oil cooler inlet
and matches photo in Appendix A

is the oil pump pressure monitored as per Appendix A

is the oil sump temperature monitored using a Type E thermocouple
Inserted in the OHT3H-304-2 drain plug extending 6 mm beyond drain
plug end
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Engine Mounting and Driveline

Test Lab: Nb% Test Stand #: N AWV\\UM N Date of Inspection: M M\\v -

Engine Mounting, Driveline Speed and Load control
HH

Yes No Commenis ;
Identify how the front of the engine is mounted \NWW re s\wmfn\.n g \.\Mm Sl

Does the rear backing plate conform {o drawing 1HH-EBP-20 X

, y
is the flywheel part number 05184438AB? h | Q\&\@?N A Q&QW -
Is a solid driveshaft with 1410 u joints utilized? //VA f\
What type of dyno is utilized, make and model?

Does the stand make use of dyno harness OHT3H-005-17

Does the stand make use of dyno jumper harness OHT3H-004-17
Is starter, part number 56029852AA, used?

D, \
v J@f’&. Is PCM RL150588AC used to control dyno and engine functions?

What fype of ioad cell is ufilized and is uomm)Mm__ temperature controlled

Is a throtile pedal part number 63043161AB utilized?

Does the flywheel adapter match drawing llH-FAP10-A

Y
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HiH Lubrizol Test Stand 341 Inspection

Exceptions to checklist provided by TMC on 10/30/14:

Page 1, Crankcase Ventilation System:
& [(Comment: the LH breather does not have a OF valve)
at \ ; 4
65 Ay Lk sl L&
Page 2, Equipment and Other Hardware:

s 'The oil pan is o lab-modified OF part that has an internal modification to displace 900mi,; photo
included in appendix

Page 3 -4 Cooling System:
.»;}.- ¢ The 3 way valve is a 2” Cameron TBV series, 205-51-150- 6L36- UTZOl (number is not visible);
speufacatuons are included in appendix - .buvj’ D) C,L&Q
] Temperature is measured with aJ type TC
e 2Coolant flow meter is Micromotion Ellte Serses CMFlOOMBZSNQBAEZZZ specnﬁcattons are included in
appendlx - s

Page 5, Exhaust and Fuel System:
... The turndown tubes are lab- fabnca!ed accordmg to prmts supplred 6/24/14

Page 6, Indl_._lctio_n system:
e “Temperature is measured with a ) type TC

Page 7, Oil Control Circuit:
e Labelis not visible, my instrument group’s records say It isa 1003GCN365 VCS4OP36 -
. Temperature is measured withaJtype TC H
¢ The drain plug TC s installed in o lab-modified plug not the OHT part (not ava:lable)

Page 8, Engine mounting:
o “Driveshaftis a G type flexible driveshaft
e Harness is supplied by OF source and does not hove OHT port number on it
e load cell is an Interface 250 Ib. capacity unit {not visible)
e Throttle pedal is not being used, a simuiator is being used as shown in appendix

'Footnote 1: items in gray are for information only and not considered exceptions
“Eootnote 2: these items were made allowable based on the meetings at SWRI and 1AR



Specifications on Lubrizol’s ELITE meter:

Accuracy and repeatability on liquids and slurries

Performance Specification Standard Optional

Massjvolume flow accuracy!™? +0.10% of rate +0.05% of rate

Mass/volume flow repeatability +0.05% of rate +0.025% of rate

Density accuracy™ +0.0005 gfcm? (+0.5 kg/m’) +0.0002 g/cm® (+0.2 kg/m?)
Density repeatability +0.0002 gfcm? (+0.2 kg/m?) +0.0001 g{cm’® (+0.1 kg/m?)

Temperature accuracy

+1"C +0.5% of reading

Temperature repeatability

+0.2°C

170 LPM = 10,200 LPH

March 2014

ELITE Series Coriolis Flow and Density Meters

Volume flow rates for stainless steel models: 304L (L), 316L (M/A), and Super Duplex (Y) (Continued)

Nominal flow rate Maximum flow rate
Style Model galjmin barrels/h Ifh gal/min barrels/h I|h
CMFOT10M/L 0411 0.587 93.5 0.475 0.678 108
CMFO25M/L 5.76 8.23 1,310 9.58 13.7 2,180
CMFOS0M/L 15.2 21.7 3,460 299 427 6,800
CMF100M/L 68.5 97.8 15,600 120 m 27,200
For reference, this is the existing specified flow meter:
Liquid flow performance
Mass Volume'"
Ib/min kg gal/min Ih
Maximum flow rate R025S, RO25P 100 2720 12 2720
ROS0S 300 8160 36 8160
R1005 1200 32,650 144 32,650
R200S 3200 87,100 364 87,100
Mass flow accuracy™® +0.5% of rate™
Volume flow accuracy +0.5% of rate®
Mass and volume flow +0.25% of rate™

repeatability




Chrysler 3.6L Pentastar Accelerator Pedal Position Sensor (APP)
simulator circuit

The purpose of this circuit is to provide two voltages to the ECU that duplicate the output of the
Accelerator Pedal Position (APP) sensor. The items in the dashed box replace the OE pedal.

APP connector
APP connector
R At Farnass on jumper signal 1 (APP1) varles between 0.42 - 4.55 VDC, and signal 2 (APP2) between 0.21 - 2.27 VDC for
harness accelerator positions 0-100%.
Note that APP2 Is exactly half of APP1, and Is accomplished by using two voltage output modules
with one that provides half the output of the other,
5y ref—— 1 ——{remave)——
voltage supply #1,
——Sensof return 1— 3 S return 1 5
05v -Oer Lab DAQ system
o ——bvret 6/ [=nimovey 4-20mA=0-10v Throttle
E SCM5BA5-07 e A
~—APP signal 2—— 5 |<—APP signal 2———
——Sensor return 2—1 4 |[——Sensorreturn2 o ket & volt;'gsevs:g?;\‘:ll,
A = e
~a—APP signal 1——| 2 [=&—APPsignall 4-20mA=0-5v
SCM5B49-02

Dataforth model SCM5B49 has been found to be acceptable The minimum voltage provided through
for this application when the DAQ system control signal Is this circult at 0% throttle (Idle) should
voltage. A SCM5B32 should be used for a current output correspond to APP1=0.42, and APP2=0.21
control signal, A SCMPB04-02 will be required for either to VDC, otherwise a “limp home” mode will
mount the two modules, A SVDC power supply voltage is be induced and the engine will forced to
required for this system. 1500 rpm

http://www.dataforth.com/model.view.aspx?modelld=103

2-way oil temp control valve:




Specified 3-way flow meter:

x 0

£

@

() VALVE SIZE

9001 -1 inch
9002- 1.5 inch
9003-2 inch

()BODY TYPE
GC - Globe Cast
TG - Globe Cast Three-Way (1]
(B)END
CONNECTIONS

® ® ® ©®0 ®
9001-GC-W-36-SV-4-C-05-L-36

(&) ACTUATOR SIZE,

ACTION AND TYPE
1 - Size 35, ATO, no positioner

2 - Size 35, ATO, with positioner

3 - Size 35, ATC, no positioner

4 - Size 35, ATC, with positioner

9 - Electric Actuator

@ INPUT SIGNAL
RANGE AND FORCE
SPRING RATE

W - Wafer [NPT with Flange Face] NOTE: The size 36 actuator can be
F - Flanged [CL150,300 and PN16,40] equipped with either 3 or 6 springs,
§ - Socket Weld [integral] depending on force requirements.
B - Butt-Weld Nipples NOTE: Normally, Air To Close
applications do not require 6
(49)BODY ASSEMBLY springs, Consut the factory i you
you have an application
MATERIAL o 2 g

36 - 316 SST [CFBM body, 316 SST
bonnet, graphite gasket]

AC - Alloy C [CW12-MW]

[Consutt factory for avallability]

(G) BONNET AND

PACKING TYPE

SV - Standard bonnet/TFE ring packing
SG - Standard bonnet/Graphite packing

A - 3-15 psig input, 3 springs

B - 3-15 psig input, 6 springs
*Positioner required

C - 6-30 psig input, 6 springs
D - 6 psig Split Range, 3 springs

EV - Extended bonnet/TFE rings packing *Positioner required

EG - Extended bonnet/Graphite packing

DV - Ext. bonnet/Double TFE ring packing E - 8 psig range, 6 springs
DG - Ext. bonnet/Double Graphite packing *Positioner required

[1] Consult factory with F - 4-20mA DC [for Electric Actuator]

application data.

ABOUT THE MODEL NUMBER

When ordering by model number [not required by
the factory], please give a description of the unit
also. This will decrease the possibiiity of ermor. The
model number will show on all acknowledgements,
as well as the nameplate attached to the actuator.
When inquiring about a valve in the field, please
give the serial number and the model number from
the nameplate. An [X] in any position within the
model number denotes something "special”,

INNERVALVE SIZE

1 INCH VALVES

Code Cvlin _Code Cv=%
01 0.02

02 0.06 11 0.05
03 0.10 12 0.10
04 0.20 13 0.20
08 0.50 14 0.50
06 1.0 15 1.0
07 2.0 18 20
08 5.3 17 4.6
09 8.3 18 7.0

1.5 INCH VALVES
=

Goda_OUn_Sodn uk

23 4.0
20 7.0 24 6.5
21 11.0 25 10.0
22 166 26 13.0
2 INCH VALVES
27 7.0 a 6.5
28 15.0 32 14.0
29 21.0 33 17.0
30 25.0 34 20.0
Note: Code Q.0, innervaive
slzes with Linear Cv code.
INNERVALVE
CHARACTERISTIC
L - Linear
P - Equal Percent
Q - Quick Open
@O INNERVALVE
MATERIAL
36-316 SST

ST - 316/Stellited plug/seat
3T - 316/TFE soft seat
AC- Alloy C

For other innervalve malerials,
use 2 digit code from RCV
model number list.



Crankcase Ventillation

Test Lab: DU Test Stand #: \ Date of Inspection: AW - \ ,mm P _U_

Crankcase Ventillation System
[HH

Crankcase Ventiftation qu \«w. _\
Yes No Comments i} AV
v

Does the system use a 3/4” Tee to connect the left and right Breathers

Is there a minimum of 9" of 5/8" 1D Tygon tubing on the left side of the IV
engine

is there a minimum of 12" of 5/8" ID Tygon tubing on the right side of the

engine K N(,N tf

Is there a minimum of 48" of 5/8™ ID Tygon tubing on the outlet of the K;

Tee running upward toward the air ecology unit i b x&\\@\
Have both breathers been modified to remove the valving @J\Tt g %

Page 1



Test Lab:

Test Stand #:

Specified Equipment & Hardware

Date of Inspection:

Equipment and Other Hardware

IHH

Parts

No

Comments

Engine, part number 05184464A0

Phaser, Intake Fixed at 110 OHT3H-001-1
Phaser, Exhaust Fixed at 112 OHT3H-002-1
Fuel rail, using factory

Qi Pan OHT3H-304-1

Plug, EGDZ-6730-B

Equipment and reagents

Wm
\

dis

Ultrasonic parts cleaner
Ultrasonic 7 soap
Ultrasonic B

Mopar Threebond p/n 68082860AA

Page 2



Induction System

Test Lab: Test Stand #: Date of Inspection:

Induction System
[iH

Induction
Yes/ No Commenis

Is air resonator 04861731AB installed? \ ) @
Net et o«m s

art number 04861729AB installed? v

Is air hose, part number 04861732AB utilized?

Is the air resonator configured to accept intake air temperature
thermocouple and intake air pressure sensor m%m_. Appendix A

is intake manifold pressure measured at the vacuum port
onthe top of the throftle body behind the throttle plate?

Is crankcase pressure measured at the dipstick tube

_ i
Poes intake vacuum utilize a 0 to 100 kPa transducer Q wb ru\

S

Is the intake air temperature thermocouple a type/£ thermocouple \
. HL0

4 3 A 2

Does intake air pressure utilize a -125 Pa fo 125 Pa transducer - W

Does crankcase pressure utilize a -125 Pa to 125 Pa transducer

Page 6



mxﬁmﬂ:m_ Cil Circuit

Test Lab: _ Test Stand #: / Date of Inspection: w - \ O - m

Qi Control Circuit
IMH

Qil System
No Comments

7
J

Is a Badger 1002GCN36SVCSALN36 used for Temperature control

is oil gallery temperature monitored with a vaw W thermocouple
mounted at the oil cooler iniet and matches photo in Appendix A

<mm
Is the oil pump iemperature a type \m mounted as per Appendix A “

Is oil gallery pressure monitored at the oil cooler inlet
and matches photo in Appendix A

umﬁmom_95,6Uﬂmwmc_.mBo::oqmammnmw%nmaa_ml‘p fl
_mwsmomﬁmcﬁ:u”manmﬁmﬂcaBoa_ﬁoqmacm_:@m ,Jﬁme Emﬂaooocgm % \F\.-\r\%%?
Inserted in the OHT3H-304-2 drain plug mxﬂmsamsmx mm beyond drain

plug end j
v,

Page 7



Test Lab:

Engine Mounting and Driveline

Test Stand #: Date of Inspection:

Engine Mounting, Driveline Speed and Load control
HH

Yes No Comments

Identify how the front of the engine is mounted

Does the rear backing plate conform to drawing llIH-EBP-20 .\ .y
Is the flywheel part number 05184438AB? \ 2 1.0
Is a solid driveshaft with 1410 u joints utilized? ﬂ

What type of dyno is uiilized, make and model? \

Do&% the stand make use of dyno harness OHT3H-005-17 \

Does the stand make use of dyno jumper harness OHT3H-004-17 \

Is starter, part number mmcmmm.mmg_ used?

Is PCM RL150588AC used to control dyno and engine functions? A

What type of load cell is utilized and is load cell temperature controlled U Q(m _\J,, Q\V@\A\ chmr\
Is a throttle pedal part number 68043161AB utilized?

Does the fiywheel adapter match drawing lHIH-FAP10-A

M\#O t.wﬂ\ﬁu ggmww ]
o T
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