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1. Mounting the Engine on the Test Stand---Mount the engine on the test stand
according to the following:
1.01 Use OHTGMOD-006-1 front and OHTGMOD-007-1 rear engine mounts.
1.02 Use Mercury Quicksilver 66284A engine mounts.
1.03 Level the engine so it is at 0.0 degrees side-to-side and 90 degrees on the
flywheel face. Connect the driveline between the engine and dyno.

2.0 Dynamometer--- A Midwest 1014 dynamometer is to be used.

2.01 The engine shall start using an air starter mounted on the rear of the
dynamometer capable of cranking the engine at 300 +/- 50 rpm with spark
plugs removed.

2.02 Dynamometer Load Cell Temperature Control. Control the load cell
temperature. Enclose the dynamometer load cell to protect it from the
variability of laboratory ambient temperatures. Maintain air in the enclosure
within the operating temperature range specified by the load cell
manufacturer within a variability of no more than 6 °C. Control temperature

by a means that does not cause uneven temperatures on the body of the
load cell.

3.0 Engine to Dyno Driveline---Connect the engine to the dyno in the following
manner:

3.01 The driveline must meet the MSI-41RE-xx specification.
MSI = Machine Service, Inc
41RE = 1410 series Dana shaft w/rubber isolation

“xx” =driveshaft length

3.02 To connect the driveline to the engine flywheel use adapter plate in
Appendix A.

4.0 External Engine Qil Circuit---This oil circuit includes a filter and a heat
exchanger.

4.01 Use the Canton Remote Filter Adapter part # CTR-22-598 and O-ring Kit
CTR-98-004.

4.02 Use OHT6A-012-4 Oberg oil filter housing with OHT6A-013-3, 60 micron
filter.

4.03 Use the Camaro oil cooler, 12607900 as supplied by Chevrolet
Performance Warehouse (CPW). This cooler is to be mounted vertically to



air from the system as shown in Figure 1.

aid in bleeding

Figure 1

4.04 Refer to the drawing “Camaro Oil Cooler plate” sheet 1, 2, and 3 in
Appendix B2 to mount the cooler. McMaster Carr 4464K473 Type 304
Stainless Steel Half Coupling is used with this plate to connect the oil/coolant
hoses.

4.05 External oil circuit configuration. See Appendix B1. The oil will exit the
engine through the Canton remote oil filter adapter to the Camaro oil cooler
to the Oberg filter then back to the Canton adapter and into the engine
block.

4.06 External oil circuit hose and fitting specifications. Number 10 A/N fittings
and braided lines are to be used. No 90 degree fittings are to be used, only
straight or 45 degree to reduce the pressure drop. The total line length is
to be 50 in. +/- 2 in. The capacity of this oil circuit must be kept to a
minimum so as much oil remains in the engine at all times.

5.0 Induction System.
5.01 Use these air intake GM part numbers. Air box 92230374, air filter
92196275, and air duct 92196314.

5.01.1 The air filter is to be replaced a minimum of once per reference
period (15 candidate tests or 120 days).

5.01.2 There must be no bends in the bellows of the air duct where it
attaches to the air filter housing. The intake air needs to remain
straight as it exits the MAF sensor and travels through the bellows.
Any bends will cause inaccurate readings by the MAF sensor.

5.02 Airbox thermocouple and pressure transducer location are in Appendix C.
5.03 Use two throttle bodies both are part number 12629992 available from GM
Dealerships. One with the modified throttle linkage is mounted on the

engines intake manifold. A second throttle body is connected to the wiring
harness and mounted at the stand.



MAP Transducer
Location

Figure 2

Figure 3

5.04 Intake Manifold Vacuum. Use a transducer having a range of 0 to 100 kPa.
Connect the transducer to port indicated in figures 2 and 3.

5.05 Engine throttle body lever arm. See Appendix D.

5.06 The production MAP sensor is not connected to the wiring harness. This
sensor can be removed and the hole permanently plugged to prevent
vacuum leaks. Refer Figure 2 for MAP sensor location.

6.0 Exhaust System.
6.01 Use exhaust manifolds and take down tubes, OHTGMOD-017-1.
6.02 The process water enters the exhaust manifold through the bottom and
exits the top in a counter-flow orientation.
6.03 Exhaust back pressure valves are required to maintain 3 kPa. See
Appendix E.
6.04 O2/NOx sensors are located on the take down tubes. See Appendix E.



6.05 ECM NOx 5210t sensor is to be used in the down tube of each bank. See
Appendix E. Information can be obtained from ECM, sales@ecm-co.com

7.0 Fuel System

7.01 The fuel pressure at the fuel rail is to be controlled to 410 kPa and 35 C +/-
2C.

7.02 Install the fuel thermocouple and the fuel pressure sensor on the inlet side
of the fuel rail as shown in the picture below section 5.03 of this document.

7.03 Flow test the fuel injectors before each test according to the procedure in
the GMOD Engine Build Manual, Section 5 sheet 12.

7.04 Fuel rail inlet tube caution note. On the inlet tube to the fuel rail is a crimp
which is used in production vehicles to securely attach the fuel feed hose to

the fuel rail. A crack has been known to form around
this crimp causing fuel to leak in engine dynamometer applications. The
best practice for attachment of the fuel line to the fuel rail therefore is
behind the crimp after the inlet tube on the fuel rail is shortened. See
picture in 5.03.

8.0 Engine Cooling System

8.01 Use the coolant manifold OHTGMOD-008-1

8.02 The coolant flow rate is to be controlled by a variable-frequency drive
(VFD) pump with no control valves downstream of the engine.

8.03 Use 100% ShellZone® Extended Life DEX-COOL®.

8.04 The coolant reservoir tank is to be controlled to a pressure of 123 kPa.

8.05 A resistance value of 115.2 ohms is used for the coolant temperature
sensor electrical circuit when the test is at operating conditions. This circuit
is bypassed for engine starts when the coolant sensor is referenced by the
ECM. With the 115.2 ohm circuit the ECM will display a 115C coolant
temperature on the OBDII data stream when recorded at the test stand.

9.0 Crankcase Ventilation System

9.01 Camaro oil separators, part number 12653073, are to be installed on the oil
fill tubes, part number 12584043, in both rocker covers, part number
12582224. When installed correctly the top surface of the separator is
horizontal.

9.02 Use 0.625” inside diameter tygon hose from the Camaro oil separators to
5/8” barbed adapters and 2" pipe Tee fitting above engine. See pictures in
Appendix G. page 39 — 40.

9.03 The %" pipe Tee fitting and barbed adapters are to be positioned 6” +/- 3”
above the engine.

9.04 Either the sharp edged orifice or the J-TEC can be used to measure
blowby. When the J-TEC is used blow-by gases only flow through the
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meter when the measurement is taken. At other times these gases are
vented to atmosphere prior to the J-TEC meter.

9.05 GMOD Engine J-TEC Model VF563AA Setup and Maintenance
Procedure

INSTALLATION INSTRUCTIONS

1)

2)
3)

4)

The flow meter must be installed with a minimum of 20 pipe diameters of straight
pipe upstream and 10 pipe diameters downstream from the flow meter. For
example, a one-inch tube or hose must have 20 inches of straight length
immediately before the flow meter inlet tube. This condition provides a more
symmetrical flow profile, which is necessary to obtain accurate and repeatable
results.

A typical connection to the flow meter is made by placing flexible hose onto the
outside of the inlet tube and outlet tube.

Install the flow meter vertical with flow into the top and out the bottom to
encourage liquids to drain out of the flow meter.

Installing a VF563 CCV6000 filter canister (or buffer chamber) in the pipe
between the crankcase and the flow meter minimizes the effect of pulsating
flows, and collect oil and water droplets to keep the flow meter cleaner.



Minimum of 20 straight pipe
diameters required upstream

v

Minimum of 10 pipe diameters
required downstream

Blow-by J-TEC
Flow ,', 563AA
— — — e Vented to

( Blow-by Barrel
)

Blow-by
Flow

Blow-by
Canister

VF563 _
Not returned to the oil

sump, port must be

FIGURE B
Engine Blow-By Measurement System

CLEANING AND MAINTENANCE

The inside of the flow tube and strut must be kept clean. This cleaning procedure is
to be completed prior to every test start.

1) To clean the flow tube and strut, gently brush the inside of the tube with a soft
brush or cotton swab. A solvent cleaner, such as a brake parts cleaner that

degreases and leaves no residue, may be used to loosen deposits. Ensure the
solvent is compatible with aluminum, viton, and Teflon.

2) DO NOT use wire brushes or use high-pressure liquids. These may cause
damage to the transducers.

ELECTRICAL INSTALLATION

1) A filtered power supply must provide at least 35 mA at +12 to +24 Volts Direct
Current (VDC).

2) Analog output signal is 0 to 5 volts DC, proportional to the flow range. (Output
impedance is 100 ohms).

3) Four-conductor cable made of 26-22 AWG wire is required to make connections
to the flow meter.



4) The contact pins, of the flow meter connector, are identified in Figure A. The
mating connector, that connects to the flow meter head, is CONXALL part
number 6282-5SG-3XX (J-TEC part number DRJ0720).

Pin | Color Description
5 Not Used
41 RED Power Input (+12 to +24 VDC)
3| WHT | Output (0-5VDC or Freguency)
2| BLK Signal Ground
1] BLK Power Ground

MOTE: Connector viewed from outside of flowmeter
FIGURE A
Flowmeter Connector Pin-Outs

Recommended Electrical Connections
(separate grounds for lowest measurement error)

FLOW METER
] +  POWER
POWER INPUT [4 M= SUPPLY
POWER GROUND | 1]
SIGNAL OUTPUT [ 3] +  CUSTOMER
SIGNAL GROUND | 2] — INSTRUMENTATION
NC|[5] NC
= 100
CIRCUIT BOARD OUTPUT JUMPERS °0
3 21
DAADXXX-0002 | ANALOG (0-5V) | P3-2 to P3-3 P3
DAAOXXX-0002 | FREQUENCY P32 to P3-1 np d

Citation

J-TEC Associates, Inc. MAN0062 Revision D (S/N 10000 & up). Operator’s Manual for
the VF563 Series Flowmeter Installation. (2013). PDF File.



10.0 Additional Requirements

10.01Cylinder Surface Finish Analyzer Fixture. This fixture must be
designed to the GMOD drawings in Appendix F.

10.02 Test Cell Ambient Thermocouple. A thermocouple is to be positioned
12” +/- 3” directly above the engine intake manifold to measure test cell
temperature.

10.03Thermocouple Locations. Install the sensing tip of all thermocouples in
the center of the stream of the medium involved unless otherwise specified.

10.04 Engine Knock Sensors. The knock sensors are not to be bolted to the
engine block. The wiring connector is to be plugged in to the sensor and
tied back to the wiring harness away from the engine.

Knock Sensors are to %

be secured to wiring

Appendix
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Appendix B1

GMOD External Oil System Setup and Flow Direction
Camaro Oil Cooler Heat Exchanger

Engine Block
Front of | Oil Gallery Pressure g Rear of
Engine | Transducer OHT Oil Engine
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Canton N SUT /
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Return Filter Return T/C Return
. | Adapter Pressure
ontro Transducer
Valve
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ouT
Legend
Coolant — Engine Oil

Supply

— Engine Coolant



XZMDJC
Text Box
Appendix B1


Appendix B2

Sheet 1

~— 4,325 —=
—-—=——1.500
~= 658
i
4 6
o (e
@
@ @ | 9.250
® %
o @
C >
\_ !
—=— =662
—= 2421 =
~— 4,282 —=
~——5.447 ——

|

5.346

%

2.920

@ @ @@T 47“

1.886 T

LV

Type 304 Stainless Steel
Half Coupling (x4): 1/2
NPT Pipe Size, 14 Threads

Per Inch, 0.53" Thread
Engagement. A

McMASTER-CARR, Part
Number 4464K473, have

been found suitable.

SOLIDWORKS Drawing Provided by
Intertek Automotive Research

@ |
7 /\ 0
D | d ~ 1250 |
- Y 79 |
=1.799=— — ©1.250
—=— 2735 = %— ©1.250 |
% :
1.250 inch Diameter — $1.250
Mill 0.250 inches 500 — = Il~—
into Plate (x4) — g ' |
L
SECTION A-A A~
UNLESS OTHERWISE SPECIFIED:
DIMENSIONS ARE IN INCHES
THREE PLAGE DECIMAL £ 0,002 i TITLE: C amaro O||
Cooler Plate -
Sheet 1
COMMENTS:
WATERAL TYPE 304 SS SIZE [DWG. NO. REV
DO NOT SCALE DRAWING SCALE: 1:4 |WEIGHT: SHEET 1 OF 2
|

3

1



XZMDJC
Text Box
Appendix B2
Sheet 1


Appendix B2

! b 1634 [ & 750 4 795 !
2.270 n \
| I o> @@ i
@ 4.490
6.276 @ s | 5.486
6.525 l @ > I 9.250
: 40
! — !
1.000 \_ ) 1.000
* 1.000= |= = ==1.000 *
= ==1.000
1.000~ =
R.750 R.750
0 375 oy 03rS
‘275 | — ©. Note: Upon Completion of
P .375 % @@‘:_ @ 500 Welding the Half Couplings in
© .500 —\@ ' Mill Place, the Contact Surface
1N between the Camaro Oil
@/— ©.500 8 Cooler Plate and the Heat
| B Exchanger will need to be
$.500 S+ 0a15 r - End Milled Utilizing a Fly
©.375 O~ | ¢ 375 e Cutter in Order to Ensure a
@ .375 =% Proper Sealing Contact
® 500 Surface for the O-rings once
Cg : Torqued to the Plate.
1 ©.500 i
R750 J R750 UNLESS OTHERWISE SPECIFIED:
DIMENSIONS ARE IN INCHES
1SEE§¢FAC:(EEZDECIMAL 0.002in TITLE: 1
| Camaro Oill
Cooler Plate -
SOLIDWORKS Drawing Provided by lT’\(l)TES::ElTC?\IE(? ';’AEE};:Rlc Sheet 2
Intertek Automotive Research COMMENTS:
mAERAL TYPE 304 SS SIZE [DWG. NO. REV
DO NOT SCALE DRAWING SCALE: 1.4 |WEIGHT: SHEET 2 OF 2
|

3

1



XZMDJC
Text Box
Appendix B2
Sheet 2


Appendix B2
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Appendix C lIIH Airbox, top view, Camaro — 92230373

Top blue circle is the pressure location, the lower blue circle is the temperature location

T L SmraE 1ENI | ANT
T | & [PN
7 | u [PIN

| o ~~ IFRGE TITLE DRARING NARER | WG STATUS [PAGE WABER
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Appendix C

Since the datum points on this airbox
are hole centers and the corners are
rounded, | have chosen a groove
molded into the cover as the
reference point. The tip of the
molded groove is one reference, and
the other is the side of the groove
closest to the holes.

The pressure probe and thermocouple
are each installed to a depth of 50+3
mm.

62 2 mm

90+2 mm
I Pressure
Location

O

¢ |¢ 132 mm

Thermocouple

O :
Location
<='=bl 8+2 mm
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Appendix C

This probe design is commonly used in PCMO testing

J
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ASSEMBELY DETAIL

Measurements are in millimeters
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835 635 63 635

Appendix C

S0.8

PROBE DETAIL
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Top of
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Measurement for pressure tap
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Thermocouple
will be below
the pressure

| sensor
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SwWRI GMOD Exhaust pipe taps

Exhaust Temp

Exhaust Backpressure tock Oxygen sensor
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