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&CAUTIONPPE Safety: Follow the safeqpidelines listed below

1 Always wear safety glasses during all procedures

Ensure the work area is clear of trips, slips or fall hazards prior to starting work

1 Make sure you are wearing naonductive shoes prior to working with electrical
components

1 Do notlift heavy objects by yourselfise a lift caror 2-person procedures

=

Pallet Contents
The APU system will arrive on a pallet and will include the following components:

Condensing unit921001)
Condensemounting plateassembly (921006)
Evaporator (921002)
Installation Kit (921015)
Automatic StartStop Kit (12 options available, truck specific)
Battery Box (optional)
o Battery box installation kit
0 Battery box mounting kit

= =4 4 4 8 2

Please take time to inventory the contents of the pallet. Place the individual boxesh®sea
area of the truck where they will be installed.

Contents

Truck Location

Condensing unit

Backside of cab

Condenser Mounting plate

Backside of cab

Battery box

Backside of cab

Evaporator

Interior bunk

Automatic Star{Stop kit

In the cab
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System & Installation Overview
The eAPU system consistsloésemaincomponents

1. Condensing unit 2. Evaporator

Figurel: Condensing Unit with Cover Figure2: Evaporator Unit with Cover

3. AutomaticStartStop module 4. Battery Box (optional)

Figure4: StopStart Module with Harnesses-Gab

Figure3: InFrame Battery Box with Separator anc
Cables
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Tools Recommendddr the Installation Process
1 Pneumatic Rivet Nut tool
o Pressure regulator
0 5/16-18 chuck
0 Y+20 chuck
1 A/C Recovery Machine (R134a) with service hoses
0 1.79b R134a required
Ear clamp plierKnipex 1099for refrigeration fittings
% "Drill
Impact Driver
Torque Wrench
Cable cutters
Cable Crimpers
Heat Gun
Drill bits:
o 1 7/ 3Qohdenser Rivet Nuts
o 25/ &6Bvap Rivet Nuts
o 21/ 2" hole saw
o Step drill
1 Sockets (deep well)
Nut Drivers
9 Miscellaneoud ools:
0 Assorted driver bits (Torx, Hex)
o0 Raor knife
o0 Anti-corrosion spray

=4 =4 4 4 4 48 -5 -9

=
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Battery Box Installation

Theinfr ame battery box requires 28 inches of <cl e
members (front of the truck toward the back of the tk). The needed space requires square

drop incornerclearance to accomnuate the square corners of the-finame battery box.

Thenfr ame battery box is mounted betawBhem t he tr
frame battery box assembly repl acelsfotbhtteryt r uc k"’
access. Thaiframe battery box contains:

- 4 AGM batteries
Cables (connected)
Battery separator
Fuse

Figure5: InFrame Battery Box with Separator an
Cables

Installation

1. Confirm thatthe space is availabfer the inframe battery box.

2. Remove the step deck plates or plates to rewtalopen space needed for the-frame
battery box.

3. Move or remove any obstacles, llfpeweantween t he
installation of the inframe battery box.

4. Make sure the wiring opening is facing towards the front of the tristging an
approved lifting mechanism, safely lift the battery box and set it between the frame rails
behind the truck sleeper. Ensure the battery box is not rubbing against any eleotrica
air lines.
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5. Cener the battery box between the frame raiisaking sureull areas are equally spaced.

Figure6: Positioning the Battery Box using a Lifting Crane

6. Install all 4 hold down blocks, boltsts,and washers. Snug up the bolts and make sure
the blocks are square with the frame and battery box before torqueing all mounting
bolts to 33 ft. Ibs

Battery Box Installation Side Mount

NOTICE Thebattery box is heavy and requires assistance to place it onto a lifting cart or
transmission jack.

1. The sidemount battery box is mounted on the outside of the frame rail, dilgbehind
the fueltank on the passenger side (normal installation location).

o

Figure7: Side Mount Battery Box Installec
on Frame
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Cable Connections

ELECTRIC SHOCK HAZARD
ENERGIZED BATTERY CONNECTIONS
Short-Circuits can lead to ignition source,

\ equipment damage and fire hazard. /

- - - -
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eAPU Battery Connections

Figure8: eAPU Battery Connections Diagram
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1. Route the positive and negative cables connectechiottuck battery bank into then-

frame battery boxFollow company policies for routingeep clear of moving
components and heat sourceBO NOT MAKE CONNECTIONS TO TRUCK BATTERIES

UNTIL COMPLETION OF APU INSTALLATION.
2. Cut cable(s) to length so that theo up to the connectors they will be connected to,

using the following list:
a. Positive (ed) cable from truck battery box is connected to the open terminal on
the battery separ atfa? Gacabke.i Hegt Saink3/ 8" | ug

connector.Before attaching to battery g@rator, slip current sensor on to cable
with arrowfacing battey separator

\\ —

10 serARATOR

- 1l

Figure9: Current Sensor along with Directional Arrow Figurel0: Current Sensor Installed on Battery
Cable

b. Negative (back) cable from truck battery box is connedt® the closest
negative postn the battery bankrlHAT ONLY HAS ONE NEGATIVE CABLE ON IT
ALREADWUWse a 3/8” |l ug for 2 Ga Cabl e. He a
3. When allbattery cableconnections are complete, pla&i. UH octiteon each positive or
negative connectiomandtorqueto 10 ft Ibs.
4. Zp-tie allcables into position.

701022 Rev A 9



Condensing Unit Installation

Condensing unit te installed on the backside of the cdlakesure you have athe tools you
will need for this instalINOTICE, If you are installing on a Mack Anthem truck, reference
Mack Anthem addendum at the end of this document.

1. Find the location on the back of the truck cab where the condensing uniotill
interfere with lights Look for rivet or spotveld lines.At least four bolts need to go in
the rivet/spot weld line.

2. Adhere theconden®r mounting plate template that is included in the kit to the
backside of the cab where you want the condensing tmiie installed. Make sure the
template is levelMark the eightholes to be drilledising the template.

a. Itis recommended to mount thelgte using the outer most holes as possible.

b. Some truck models may require different agllacements than there-marked
holes.

c. All mounting bolts must be on the same plane and not in the stamped or
recessed areas of the cab sheet metal

Top

(DLEFREE
CONDENSER BRACKET
TMPATE
F/M 127050 - vev B

FRONT

scaar 11+

Figurel2: Operator Placing Condenser Mounting
Template on Back Wall

Figurell: Condenser Bracket Template
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3. Remove template and drmarkedh o | e s u s i rbiy Repeatlsin@al7/3d'r i | |

drill bit to enlarge the holes for rivet nuts.

Figurel3: Operator Drilling Holes in Back Wall

Figurel4: Back Wall with Rivetlut Holes Drilled

4. Set rivet nutsecuely into each hole. Usgneumatic rivet nut toolhnd approximately

55psiof air pressureto insert rivet into cabDo not over tightenAdjust pressure as
necessaryCaution:Too high of air pressure could cause damagehe structure.

-

Figurel6: Operator Installing RiveXluts using Figurel6: Back Wall with Rivetluts Installed

Pneumatic Gun

Insertbolt ( 5 / 1h6idghcondenser mounting plata each of the eight holeleing
used. henplaceal ” n y | oownertlepaltdkaae retaining washer dhe boltto

hold the spacer in place

5.

Figurel8: CloseUp Image of Spacer Hardware
Stack up

Figurel8: Condenser Mounting Plate with Space
Installed
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6. Mountthe condensemountingplateto the cabwith the nylon spacerbetweenthe
caband the mounting plate. Tightdooltsinto the rivet nuts.

F‘igurel9: Operator Installing Condenser Mounting Plate to Back Wall

7. Hand tighten eachfahe bolts and then use a torque wrenahtightento 11 ft-Ibs.
Nowyouare ready to mounthe condensing unit.

8. Remove the condensing unit from the box and remove the whiisticldle Freecover
and set asid€bag of hardware taped to the inside of the cover).

Figue 20: Condensing Unit with Cover Removed-(Rs¢all)
9. Hang ondensing unit on the foustuds on thecondensemounting plae
10.Hand tighterflange nuts. drqueto 11 ft-Ibs. The final condenser installation will be
completed after the evaporator is installed.

e
Bofo

Figure22: Condensing Unit Hung on Mounting Figure22: Condasing Unit Completed for
Plate/Back Wall Reference
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Evaporator Installation
1. Determine location of the evaporator. Avoid speakers, wall controls or accessories such
as cabinets. The preferred location is on the back wall above the lowds, but some
trucks may require side wall installation.
2. Remove wall interior to locatmterior cab structureMounting strips may be required in
certain truck models to add structure to support evaporator.
a. If required, attach mounting strips with seédpping screws.

Figure23: Interior Back Wall with Mounting

Figure24: Interior Back Wall with Interior Panel
g Strips Added via Selfapping Screws

Removed. Cutouts shown are BaEhll Structure

3. Tape templ ate on str ufforuivetewutsand dril |l 25/ 64

Figure25: Evaporator Template Taped to Interior Back
Wall - Usethis Template to Drill Rivédut Holes
4. Insertrivet nus using Pneumatic RivetNuto ol . Thread in 2 %" stuc
until it stops.Test fit the evaporatoin place.
5. Put the interior wall panel back in place and apply pressure to mark for threaded studs.
Remove interior wall panel from cab. Punch tha four mounting holes through the

701022 Rev A 13
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interior wall panel. (If running harnesses and refrigeration linegle wall use templat
to cut out pasghrough hole for harnesses andfrigieration lines)

6. Drill a piot hole in the floor below where the evaporator will be huiog the harnesses
andrefrigeration lines Check to ensurthere areno obstructionsDr i | | a 2

the floor collar.

7. Secure thdloor collar into the hole.

8. Run bah refrigeration lines from the interior to the exterior. Run the open end of
refrigeration lines through the floor collar.

9. Run dain hase from interior cab outhrough floor collar.

10. Route hamesseq922008 and 92200Xjom exterior into the interior through the floor

collar.See diagram below for further clarification.

Y

Small white 2x8 Connector|

to the Automatic Start
Stop. Small black 1x4

connector routes through

the floor. (922001)

o

Large 1x@&onnector
to condenser
(922008)

Harness 922001

Connects the Automatic Start
Stop system through the floor
collar to the evaporatoand
back to the battery box.

Small black 2x6
connector along with
2 quick connect
terminals get routed
through the floor to
the evaporator.
(922008)

Harness 922008

Connects from the Condenser through
the floor collar and into the cab up to
the evaporator.

Figure26: Diagram of the Wire Routing and Connections for the Mdgmesses for the S5000 System

701022 Rev A
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11. Feed harnessesdrain hoseand refrigeration lines up througtihe back wall. Reattach
the interior wall panel and feed the hosand harnesses through the pagsoughhole.

Figure27: Back Wall with Harnesses and Drain Line Installed

12.Route harnessedrain hose and refrigeration lines through evaporator metal frame.
Mount the evaporator orthe threaded studs and secure witbcknuts and torque to 75
in-lbs.

13. Attachdrain hose anatlampon barbedelbow joint. Tightenclamp.

Figure28: Drain with Drain Hose and Clamp Installed

14.Remaore shipping caps from coilh&re willbe a hissing sounas nitrogen escapes
Remove slowlyWow you can install refrigerant lines.

701022 Rev A 15
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15.There are two refrigerant lines (high and Ipnessurg. Starting with thenighpressure
(smallerdiameter) refrigerant line- attach the lineto the expansion valve.

High Side
Connection

Low Side
Connection

3

& AN\
0 T\
Figure29: Install High and Low Side Hoses and Torque to Tigt

Tighten usingne wrench on the fitting and one wrench on the expansion veileke sure
the hose is straight and there are no kinRepeat tis step for the lowpressure(larger
diameter) refrigerant line.

Torque Values: 15ftbs for #6 Line (High Side), 28fis for #8 Line (Low Side)

16.Use45” strips of asphalt tape athighaniarp ar our
pressurerefrigerant lines.

Figure30: Surround Area in Asphalt Tape to S
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17.There are two harnesses that go into the evaporator. The previously mentioned 922008
- HARNESS, COND TO EVAP the second the 922001 HARNEET,(HSee diagram
below for wiring connectios, also see following steps.

a. The orange wire goes to the blower switch plug (B).

Figure31: Orange Wire into the

Figure32: Connections for the Evaporator Controller &tainesses Blower Fan Plug

18.Connect the black negative wire framarness 922008 the black evaporator negative
wire.

Figure33: Insert Black Negative Spade Terminal fr
922008 to Black Spade Terminal from Evaporator
Harness

701022 Rev A 17
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19.Unbox the controller $21013includedin the Series 5000 install kitnsertthe blower
switchpluginto the backside of the controllelt will only fit in one orientation.

Figure35: Controller Isometric View Figure34: Controller with Blower Switch Plug Instal

20. Connect the four wires from the controller to harness 9220e fourwire connector
(purple, orange, blue, gregrirom the control panetonnects with the same fotgolor
wire cannector that is coming from 922001.

Figure36: Connect 4£in Connector (Purple/Orange/Blue/Green)

21.Connect thdour-wire connectorfrom the controllerto the same colored four wire
connector from the evaporator (grey, yellow, purple, green)

Figure37: Connect 4Pin Connector (Grey/Yellow/Purple/Green;

701022 Rev A 18
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22.Connect the in plug from the 922008 harness (going to the condenser) to thm6

plug coming out of the evaporator controller.

Figure38: Connecting &in from Eaporator Controller to Condenser Harnes

23.To attach thecontroller to the evaporator, emove three screws on the aporator
where the controllewill mount. Hold the controllem place and reinsert the three
screws and tighten. Zip tie the harnesses togeth

Figure39: Location of Three EvaporatGontrollel
Mounting Screws

701022 Rev A
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24.Optional:If running harnesses and refrigeration lines outside walll will notch the
bottom of the evaporator cover to feethe hoses throughYou may want to cover the
refrigerant lines and harnesses with a conduit.

Figure40: Evaporator Installed OUTSIDE of the Back Wall Interior Panel for Refe

25.Putthe black Idle Free cover on the evaporatsingscrews providedReplace cabinets
or shelves that may have been taken out for installation.

Figure41: Mack Anthem Evaporator Installntegrated
with Shelf
Figure42: Finished Evaporator Installation, with Covel
and Hardware
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FinalAssemblyinstructions

1. Go under the truck and feed thHearnesses and refrigeration lines from the evaporator
to the condensing unit. Secure with zip teesd Rclampsalong the route Follow
company policies for routing<eep clear of moving components and heat sources.
2. Cutthedrainhos6 ” bel ow f | oor c o(kdzaowvalvelihtatclangph t he ¢

to the clear condensate drain line.

Figure43: Condensate Drain Line with Duck Bill/Kazoo Valve and Clamp In:

3. Refrigeration lines:

a. Take thdow pressureg(largerdiameter) refrigeration line and cut to lengtto fit
into the Condenser up to the Compressut allow some play using a hose or
cable cutter. Do not use a utility knife.

b. Preassemble the crimp fitting’D0021703}Caution:Make sure thegreenO-
ringisin place or leaking will occurighten both crimps using ear clamp pliers
Attach to the fitting on top of the compressor.

-

Figure44: Crimp Fitting foCondenser Installation to Compresst
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4. Take thehighpressure(smallerdiameter) refrigeration lineand cut to lengthto fit up to
the Condenser Filtemallowing for sme play. Assemble the crinfiiting (05000480)
Caution:Make sure thegreenO-ringis in place or leaking will occunghten both
crimps using ear clamp plierattach the line to the filter drierAngle the service port
away from the edges of the condensing frame to allow access.

Figure45: Crimp Fitting for Condenser Installation to Filter Dri

5. Take two Relamps and wrap around the refrigerant lines. Line up the claamosnstall
a sheet metakcrew through existing hol® secure the lines.

Figure46: P-Clamps Securing Refrigeration Lines to the Condenser Fi

6. Attach wire harness 922008-f6n) to the weather pack connector frothe condensing
unit.

701022 Rev A 22
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7. Attach a Pclamp to the harness and refrigeration lineisd secure to thexterior
sleeperwall, leavingadequate slackfor cab movement

Figure47: Operator Installing #lamp on Back Wall of Cab to Secure Refrigeration and Electrical Lines

Charge System
ATTENTIONhis step needs to be performed by a trained aldPA certified technician

WARNINGEIlectric compressor POE oil onlyo not add oil during system charge

1. Take each hose from the Af€covery machindR134ARnnd attach it tothe service
ports on the condensingnit.

Figure48: High Side Charge Fitting Installed onto Condérisiéng

2. Set the A/C recovery machine vacuum for 20 minutes.

701022 Rev A 23
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3. Zip tie compressooil warning label to compressor

LS

Figure49: Compressor Warning Label Zijed to theRefrigerant Line

>

Once vacuumsicomplete, charge the system with79bsof R134AD0 NOT INJECT OIL.
5. When completeremove the refrigerant recovery hoseReinstall service port covers.
Securewhite Idle Free cover on condensdfor each boltplace a star washer on the

bolt and then a flat washer. Handayhten.

o
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ElectricaHarnesses f ™

A WARNING

CAUTIONEnNSsure battery system is

disconnected prior to installing ELECTRIC SHOCK HAZARD
electrical harnesses to prevent electric ENERGIZED BATTERY CONNECTIONS
shock. Short-Circuits can lead to ignition source,

\ equipment damage and fire hazard. /

1. Take harness 922001 and feed the end with 2 ring terminals and®pirectors
through the collar at the endf the battery boxLeave slack to allow for cab movement.
Plug the3-pin connectorinto the current sensor. #ach the black wire to negative stud
of the furthest battery from the colla’Attachthe red wire b the positive stuaf a
different battery.

Figure50: CloseUp of Battery Box

2. Take the negative battery cablem the install kit(32049wi t h 3/ 8" | ug
a. Feed it into the collar of the battery box and attattlio the same negative post
that harness 922001 from the previous step is attached to.
b. Run the negative battery cable up to the condensing @it the negative
battery cable to length and feed the black boot over the cable and put heat
shrink over the cale.

701022 Rev A 25
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c. Cri mp o0 nHe& sh8nkcorinectgr.

Figure51: Heat Shrink on Battery Cable prior to Heating/Shrink Operatior

3. Attach negative battery cabl® the black stud at the bottom dhe condensing unit.
4. Remove 250amp fuse inside battery bbeed the positivd at t er y cabl e wi t h
(32041)through the collar and take one end aattach to fuse holder(Make sure tise
is removed)
a. Run the positive battery cable up to the condensing udiit the positve battery

cable to length and feed the red boot over the cable and put heat shrink over the
cable.

b. Cr i mp o nHeatkh8irtk connegor.
5. Attach the positive battery cable to the red stud at the bottontlué condensing unit.

-

'K gy sl S
- . ’

Figure53: Operator Applying Heat to add Heat Shrir Figure52: Battery Cables installed on bottom of
to Terminal Condensing Unit (boots not yet taked)

6. Coat terminals with anticorrosion spray.
a. RECOMMENDEDorrosion X Heavy Duty

701022 Rev A 26
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Figure54: Battery Cables connected to Condenser with Boots Installed

7. Secure rubber boots ovehe bottom studs and fill each of the terminal boots with
Trucklite NY77 or a similar spec dielectric grease

8. Re-install the 250Ampfuse in battery box.

9. Make finalconnections to truck batteries.

10. Series 5000 air conditionirgystemis now operationalMove forward with automatic
start-stop installation.

701022 Rev A 27
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Automatic StartStop InstallatiorfPlease see following Indexes for

Individual Truck Manufacturer Specific Instructions)

*Note ¢ if this is a Volvor a Macktruck, see attached Volvdack appendix file for
additional installation instructions
*Note ¢ if this is an International truck, see attached International appendix file for
additional installation instructions

1. Place vehicle in safe condition.
Park vehile on flat, safe area and chock the wheels. Remove key from ignition switch
and set the Parking Brake. If this is a manual transmission truck, put the truck in neutral.

2. Place Automatic StarStop Base Unit.

TheAutomaticStartStopBase unit is the black square enclosure located irStaet

StopKit. Remove the dash to find an appropriate location to placeStetStopBase

Unit. This should be near the parking brake line behind the dash. The Base Unit should
be close to a flatwface or area for mounting or securing behind the dash. Do not

mount or secure the Base Unit until later.

-

\

A WARNING

ELECTRIC SHOCK HAZARD

ENERGIZED BATTERY CONNECTIONS
Short-Circuits can lead to ignition source,

K equipment damage and fire hazard. /

3. Connect Power tcAutomatic Start-Stop.

In theStartStopKit, | ocat e
black 4pin Molex connector. Plug the black Molex connector into the blapln4

receptacle on th&startStopBase Unit.

t

Figure55: StopStart Unit will be placed behind
the Dash

he

red

and bl ack wires

Take the urterminated end of the wires andrimpthe included Fuse Tap to the red
wire, insert the 2A fuse and plug in fuse tap to a direct 12V power source in the truck
fuse panel.

4. Install Hood Safety Switch.
In the StartStopKit, | ocat e

701022 Rev A
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comector. Plug the white Molex connector into the whitgih receptacle on th&tart
StopBase Unit. Run this wire through the firewall.

2y

To install the Hood Safety Switch, finchaunting
location such that when the hood is closed, the
Hood Safety Switch is anglddwnward,and wires
should be coming out of the bottom on ti&tart
Stopsafety switch. When the hood is fully open, this
switch should be angled upward. This switch is
usually mounted on a flat surface next to the rear of
the driver’s side headl

i t
switch to the truck’”™s ho

gh
od.

_ , _ After the safety switch is mounted, connect to the
Figure56: Hood Safety Switch Installed or . .
Truck Hood Safety Switch cable making sure that the
connector is plugged inmna you hear 2 clicks. If this
isn’t plugged in securely, it could come |
finished, secure wiring to the truck frame.

5. Install neutral safety switch
Automatic Transmissionin the StartStopKit, locate the jumper connector with the

black 2pin Molex connector. Plug the black Molex connector into the blapk?2
receptacle on theStartStopBase Unit.

Manual Transmissionin theStartStopKit, | ocat e t he cabl e | abel e
with the black 2pin Molex connector. Plug the black Molex connector into the black 2
pin receptacle on th&tartStopBase Unit.

Figure57: Neutral Switch Installed in Transmiss
Plug Location
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Run this cable through the back and bottom of the dash and through the gearsbift

cover. Locate the Neutral Safety Switch plug on top of the transmission housing. This

plug position varies with transmissionanufacturer but the transmission will say
“Neutral Switch” at the correct pleplage | ocat
it with the providedStartStopNeutral Safety Switch. In most cases, both metric and

standard threaded switches are provided $tartStopto accommodate the installation

on various transmissions. Connect the cable to the safety switch.

6. Install the Start-Stoplgnition Plug(Freightliner/Kenworth/Peterbilt shown in Figure
59)
IntheStartStopKit, | ocate the cable | abel eoh “1 gniti
Molex connector. Plug the white Molex connector into the whitpi6 receptacle on the
Start-StopBase Unit. Run the wire behind the dash towards the ignition switch.
Note: Ignition connections vary by truck mak

Take the ignition plug out of th8tartStopKitand put t he plug bet ween
ignition switch and the OEM black receptacle. Push in hard to get a firm conneation

both ends. Plug the-gin Molex connector on th&tartStopignition plug into theStart

Stopignition switch cable.

Figure58:
Freightliner/Kenworth/Peterbilt Specifi

Figure59: Freightliner/Kenworth/Peterbilt Specific Ignition Connector Inline Y Cable

7. Truck ECM Connections

a)/ 2yySOl (2 GKS GNHzZO1 Q& RAFIYy23GAO0 LI2NI
Process to connect to the truck’”s diagnost
*Note ¢ Volvo and Mack Anthem vehicles have a differef@able as listed in
Volvo/Mack appendix file.
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b) Run the Inline YCable

IntheStartStopKit, | ocate the c&hbéel alwelk-prdMoleenwhn e
connector and Jin connectors. Plug theite Molex connector into the white-pin

receptacle on theStartStopBase Unit. Run the wire behind the dash towards the

diagnostic connector (J1939).

c) Remove Diagnostic Connector (J1939)
Remove the truck’s diagnost i.Placeibimanector fr
location that will allow easy access to the wires that are pinned at the diagnostic
connector.

d) Connect CanHi (Yellow Wire)
Use the blue extraction tool (provided in kit) to remove the OEM Yellow Wire from Pin C
on t he tr ucduiedor. @hisasghe GamHi wie (J£939).
Plug the OEM Yellow Wire into Pin A on the 3 plug Amphenol connector included in the
StartStopY-cable kit.
Plug theStartStopY el | ow Wire from the harness into |
connector. This is the CanHi wire connection (J1939).

Figure60: Yellow CanHI Connector

e) Connect CanLd?in D
Use the blue extraction tool (provided in kit) to remove the OEM Green fdine PinD
on t he t r ucdanestor.dhisasghe Ganltoiwice (J1939).
Plug the OEM Green Wire into Pin B on the 3 plug Amphenol connector included in the
StartStopY-cable kit.
Plug theStartStopGr een Wi re from the harness i nto P
connector. This is the CanLo wire connection (J1939)

f) Connect GroundRin A
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Use the blue extraction tool (provided in kit) to remove the OEM Black Wire from Pin A

on t he t r ucdanestor.dhisasghe Greund wire.

Plug the OEM Black Wire into Pin C on the 3 plug Amphenol connector included in the
StartStopY-cable kit.

Plug theStartStopBl ack Wi re from the harness into P
connector. This is the Guad wire connection.

g) Connect Connectors and CompleteCéable Installation
Plug the green plastic triangle into the Amphenol connector to provide a locked
connection. Connect the 3 plug Amphenol connector with the OEM wires tSttd
Stopinline ¥Cableh ar ness 3 plug connector. Make sur
slight tug on all the wires and connectors to be sure they are firmly connected.
Installation is now complete. Plugther uc k' s di agnostic connecto
the truck.

Figure61: Complete Y Cable Installation

h) Connect the Idle Free Harness fgautomatic Start-Stop
Connect the white Molex connector from the Idle Free harr(8@22001)with the white
8-pin receptacle on th&tartStopBase Unit.

i) Connect Relay for Idle Free Ignition Sense
Connect Orange and Purple wires from 922001 harness (that do not plug inBidhe
StopBase unit) into the relay base provided in the install$&1(005) per diagram
(diagram attachedbelow). Run the Black wire to the same ground sourceStatStop
Ignition Power harness was run to in StepRin the Blue wire to the back of the
ignition switch on the IGN terminal (12V power when key is in Gi\tipn).

*Note if this is a Volvack or International truck, splice Blue wire ingtartStop
ignition switch cable green wire (Ignition power).
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Attach terminal lock and relay to the relay base, zip tie through locking tab to hold
everything together and place behind dash nexBtartStopBase Unit.

87 is not used
(Green plug)

Blue - 87A

Figure62: Relay Pinout for Ignition Sense

8. Secure Base Unit Inside Dash
Secure Base Unit within dash preferably to a flat surface withiegp Ensure the unit
will not excessively vibrate during truck operation or be interfered with by other
components or cabling within the compartment. Reassemble dash cover.
In the picture below, the installation locatidor Mack Anthem is behind the instrument
panel support bar. Shown with zip ties installed.

Figure63: Mack Anthem Placement for St@part Base Uih
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9. Place Stickers

Place the four warning stickers provided on each frame rail within the engine
compartment and between fuel tanks and tandems. The installation is now complete

Figure64: Locations for Warning Stickers for S50C
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Freightliner/Kenworth/Peterbildle Bypass
Note: Only applicable if truck has provided a PTO connection. Otherwise, this section is
not applicable.

1. Run the 12V LowAmperage Signal Wire
On the startstop module secured behind the dash, locate thei8 Moex Receptacle
| abel ed *“APU” (see | mage 1)-splicéwitntdowirédse or an
coming out of it (Image 2) and follow the orange wire to the relay socket. Cut this wire
and splice in the Idle Bypass PTO Harness (922037) using timstaited buttsplice.
Image 3 shows the orange ignition wire, with a bspilice and additional wire installed.
The buttsplice may be easier to utilize with both orange wires into the same end of the
butt splice—this is up to the discretion of the itedler.

IMAGE 1 IMAGE 2 IMAGE 3

2. Locate the PTO1 Circuit
In some instances, the PTO1 circuit will need to have a switch added and left secured

behind the dash. In other truck builds, the PTO1 will already have a switch on the dash
you can utilize.

3. Connect to PTOCircuit
Qut the Idle Bypass harness to length and install the free end utilizing a butt sptice
PTOL1 Circuit.

4. Program the ECM
Now that the hardware change has been completed, optimize the -Stayp system
functionality by programming any of thelfowing functionality into the ECM using the
table in theECM/PTO Programming Appendix
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VolvdMack AnthemAppendix

VOLVO SPECIFI@nhrigct to Ignition
1. Connect Ignition Plug
Remove the plastic steering column and pull the black plastic Volvo ignition receptacle
from the Volvo ignition switch. Slide St&8tt op’ s i gni tion plug thro
the Volvo ignition switch. Be sure that tistartStop ignition plug is pressed firmly and
evenly on the Ignition switch with the 4 wires and connector on the left side of the

ignition switch.

Figure65: Volvo Ignition Plug witBtartStop Ignition Plug
Installed

2. Drill Hole in Receptaclevith Step Drill
On the black ignition Volvo receptacle, drill a hole in the center circular area between all

the harness wires. This hole should be large enough to fit thim Molex connector
through from theStartStopignition plug.Note: drilling a hole in this plastic plug has
been approved by Volvo and does not void any warranties.

oENRS Ak
2

J)

g

Figure66: Diagram for where t@rill Hole in
Ignition Receptacle
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3. Volvo TrucksRun Ignition Plug Wires

Place theStartStopwhite 4-pin Molex connector through the hole in the middle of the

Figure67: Wiring of the Volvo Ignition Connector

Volvo igniton plug receptacle. Plug tH&tartStopignition plug connector into th&tart
Stopignition harness that is connected to tistartStopbase unit. Secure th8tartStop
harness to the existing Volvo harness to ensure tilting or rotating of the steefieglw
does not damage th8tartStopwires.

MACK ANTHEM SPECIFIC: Connect to Ignition

1. Mack Anthem Trucks: Ignition Wiring
For the Mack Anthem system to be able to turntbe HVAC/Fans in the bunk during a
stop-start event both ignition feeds on the ignition switcheed to be powered via tying
them together with a butt splice or a pe&p (operator preference).

Connect the followingtartStopwires using the PoSiap®&onnectors provided in the
StartStopkit to the correct OEM ignition wires:

Startstop yellow------ Red
Start stop orange-----brown

Startstop brown------ orange
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Figure69: Mack Anthem Keyswitch Wires

Figure68: Mack Anthem Keyswitch, Violet and
Orange JumpereTogether

Startstop green------violet and yellow (tiedsplicedtogether)(see Figure below)

2. PosiTap® Instructions
a. After finding the correct OEM wire, unscrew the end of the H@g® connector

that contains the needle. Put the OEM wire through the plastic cap and screw
the cap back on the end vhitthe needle. Screw in tightly.

b=y 57

Figure70: Finished Podiap
Figure72: PosiTap Install

Figure71: PosiTap Installation Step 2 .
Installation

b. Find the correcStartStopi gni ti on wire and strip off
connector. Do not twist the wire. Unscrew the smaller end of the-Fapi®
connector and put the&startStopwire through the cap. Allow the stripped wires
to surround the Posiap ® post. Screw the capdi into he connector. Screw in

tightly.
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c. After completing the connection, tug on the Pdsip ® connector to make sure it
is snug and secure before moving onto the next wires.

VOLVO/MACK ANTHEM: ECM and PTO Connections
1. Volvo/Mack Connect to Diagnostic Rb
In the StartStopKit, locate the cable with diagnostic connectors and the whiar
Mol ex connector . Bfesg panehmdlruo thecaltiedwehindhte t r uc k'’
dash to connect the white Molex connector with the whitgi#h receptacle on the
StartStopBase Unit.
Locate the gray plug labeléterminating resistof on the yellow and green twisted pair
near the fuse panel (J1939 CAN bus). Remove the terminating resistor and plug in the
StartStop connector harness, pltige terminating resistor into the available gray
connector of the starstop harness

Figure73: Volvo/Mack Anthem Specific Y Harness

Figure74: Y-Harness Installed

2. Run the 12V LowAmperage Signal Wire
On the startstop module secured behind the dash, locate thei8 Molex Receptacle
labeled* APU” (see I mage 1) . Fi ngplice witketwoomres n g e wi
coming out of it (Image 2) and follow the orange wire to the relay socket. Cut this wire
and splice in the Idle Bypass PTO Harness (922037) using timstatted buttsplice.

IMAGE 1
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Image 3 shows the orange ignition wire, with a bspilice and additional wire installed.
The buttsplice may be easier to utilize with both orange wires into the same end of the
butt splice—this is up to the discretion of the installer.

3. Locate the Valo PTO1 Circuit
On the left side of the steering column, locate the blackpiPconnector S28A. The
connector will have a tag on the grey wire labeled TR-&B5(Image 4). The Volvo
PTO1 Circuit can be accessed from a jumper wire between pins 4 ahdage (5). You
are likely to find the connectdsehind the middle of the dash on Volvo trucks.

IMAGE4 IMAGES

4. Connect StogStart LowAmperage Jumper to Volvo PTO1 Circuit
Cut the PTO1 wire between Pin 4 and Pin 12 (Image 5), cut the Idle Bypass harness to
length and install the free end utilizing a butt splice (Image 6) to the Pin 4 side.

IMAGEG

5. Program the ECM
Now that the hardware change has been completed, optimize the -Stap system
functionality by programming any of the following functionality into the Volvo ECM
usingthe ECM/PTO Programming Appendix.

6. Complete Installation
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Plug the plastic ignition recégcle back into the ignition plu@g/olvo) The ignition plug
should fit exactly as it was befo&artStopwas installed. Put the steering column back
and continue to the next steps on the installation guide.
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International Appendix
1. Run the Ignition Wie
IntheStartStopKit, | ocate the cable | abel eoh “1 gni ti
Molex connector. Plug the white Molex connector into the whitpib receptacle on the
StartStopBase Unit. Run the wire behind the dash towards the ignition switch.

2. Connections to the OEMgnition System
Connect the followingtartStopwires using the PoSiap® connectors provided in tis¢art
Stopkit to the correct OEM ignition wires:

a. StartStopyellow wire to battery 12V+ side wire on ignition switch (BAT)

b. StartStopbrown wire to igniion accessories side of switch (ACC)

c. StartStoporange wire to start signal (crank signal) wire (STA)

d. StartStopgreen wire to ignition power side of switch (IGN)

3. PosiTap® Instructions
a. After finding the correct OEM wire, unscrew the end of the H@g®onnector
that contains the needle. Put the OEM witeough the plastic cap and screw
the cap back on the end viitthe needle. Screw in tightly.

) =4~

Figure77: PosiTap Install Figure75: PosiTap Installation Step 2 Figure76: Finished Posiap
Installation

b. Find the correcStartStopi gni ti on wire and strip off
connector. Do not twist the wire. Unscrew the smaller end of the-fap®
connecta and put theStartStopwire through the cap. Allow the stripped wires
to surround the Posiap ® post. Screw the cap back irite tonnector. Screw in
tightly.
c. After completing the connection, tug on the Pdsip ® connector to make sure it
is snug andecure before moving onto the next wires.

4. Run the 12V LowAmperage Signal Wire
On the startstop module secured behind the dash, locate thei8 Molex Receptacle
| abeled “APU” (see | mage 1)-splicéwitntdowirédse or an

coming out of it (Image 2) and follow the orange wire to the relay socket. Cuwit@s
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and splice in the Idle Bypass PTO Harness (922037) using timstatéed buttsplice.
Image 3 shows the orange ignition wire, with a bspilice and additional wire installed.
The buttsplice may be easier to utilize with both orange wires intoghme end of the
butt splice—this is up to the discretion of the installer.

IMAGE 1 IMAGE 2 IMAGE 3

5. Locate the PTO1 Circuit
In some instances, the PTO1 circuit will need to have a switch added and left secured
behind the dash. In other truck builds, the PTO1 will alreads lsaswitch on the dash
you can utilize.

6. Connect to PTOCircuit
Qut the Idle Bypass harness to length and install the free end utilizing a butt sptice
PTOL1 Circuit.

7. Program the ECM
Now that the hardware change has been completed, optimize the -Stap system
functionality by programming any of the following functionality into the ECM using the
table in the ECMPTOProgramming Appendix

701022 Rev A 43



ECM/PTO Programming Appendix

Volvo

Navistar Paccar

Cummins

Volvo, Mack

International Peterbilt, Kenworth

Freightliner, West. Stqf
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Group

Purpose

Physical Connection

Value

Description

PTO Switch

Connect to Idle Smart "AP
Pin7

Connect to specific pin/wire on PTO circuit

n/a

Connect the Idle Smart
"signal wire" to the vehicle'
PTO circuit.

Tech Tool used -->

VCADS

NavKal Paccar

Insite

Group

Purpose

ECU Parameter

Value

Description

Enable Idle Shutdown Timg

AL

2091305

7400(2] (sales code)

{enable}

(1=0n)

Specifies whether the Idle
Shutdown feature is to be
enabled. When setto YES
also specify the following
parameters:

IDLE TIMEH

Set Maximum Idle Time

Set Alarm Duration

AM

FMT

7401[2] &

74042] N187 & N188

factory set=30 N194

{set}

{set}

(seconds;

(seconds

Specifies the maximum idl
time before automatic idle
shutdown.
Specifies the time that an
alarm will sound before idl
shutdown.

PTO
OVERRIDE

Allow Override with PTO
Active

Allow Start with PTO Activd

FPJ

P1HUM

YES if 7400[2]= N200

1=

n/a n/a

{enable}

n/a

(1=yes)

(1=yes)

While the respective PTO
input is active, idle
shutdown will be
suspended.

While the respective PTO
input is active, vehicle
startup is allowed.

PARKING
BRAKE

Ignore Parking Brake for
Shutdown

CML

{enable} N192

{enable}

(1=yes)

Specifies whether the
parking brake must be set
not in order for the Idle
Shutdown to occur. YES
means that the status of th
parking brake will be
ignored; NO means that th
parking brake must be set
before idle shutdown can
occur.

Figure78: P

rogramming Guide
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Post Installation Testing

NOTE: THIS STEP IS REQUIRED FOR ALL INSTALLATIONS TO VERIFY OPERATION PRIOR TO RELEASI
VEHICLE TO ANY DRIVERS.

Prior to testing the system, canfn all DC connection in battery box and condenser are tight, as
well as all connections to the Stépt art modul e in the vehicle’ s d
impact operation of the eAPU. Be careful as all positive connections are now live.

Installation Run Test

1. Make sure hood is down, ignition switch is turned off, and parking brake is engaged
while in a neutral gear.

2. On the control panel at the evaporator, turn the air conditioner on. Wait a couple of
minutes and make sure the systenpi®ducing cold air. (turn the rheostat from cold to
colder and back slowly and listen for the compressor to speed up and slow down)

3. With the air conditioner running, turn the
confirm the APU shuts down.

4. Attach the Aitomatic StartStop Test Harness (922029) inline between the Idle Free
harness (922001) and SteBtop base unit. The test harness simulates low battery
voltage. Make sure the StaBitop switch is turned on and then turn on the Idle Free
system. (GreenHD should be lit).

5. After 10 seconds the StaBtop should attempt to start the truck and the Idle Free unit
should shut off.

6. With the truck engine running, open the hood of the truck and confirm the truck engine
shuts off. Shut the hood, wait 280 secods for engine to restart. Disengage the
parking brake and confirm truck engine shuts off. Reengage brake and wadt 20
seconds for engine to start, lastly turn i
the truck engine off.

7. For vehicles wih idle bypass start the truck andlet it idle to verify that the idle
shutdown happens at 5 minutes and shuts the engine off. Turn the Key off, install the
inline test harness for the StaBtop, turn on the APU, enable the St&tbp system via
the switch on the Evaporator control unit. Verify that the truck starts via auto sstop
and runs for at least 6 minutes. Shut off the staibp and remove the inline test
harness.

8. When testing is done be sure to REMOVE THE TEST HARNESS INSTALLED IN STEP 4 FOR
TESTING!

9. Secure Base Unit within dash preferably to a flat surface with zip ties. Ensure the unit
will not excessively vibrate during truck operation or be interfered with by other
components or cabling within the compartment. Reassemble dash cover.

Notes:

1. On FreightlineiKenworth/Peterbilt without a PTO connectidhe IdleTimer Bypass is
not feasible The trucks Idle Timer must be set to 151 minutes to allow the truck to Idle
properly and charge the batteries.
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2. On all other truck makes, the idtener is bypassed through the PTO circuit during
installation. Set the idle timer to customer specification, many set it to 5 minutes. This
will not affect engine runtime during APU operations

3. If batteries are new/charged the Truck should run ford®mnutes and then shut off
due to detecting full battery charge. If the batteries are not charged the truck will idle
until they are charged, or a maximum time of 2.5 hours. When the truck shuts down,
the eAPU will automatically start after a-30 second dlay. If everything worked as
expected, testing is complete, and you can remove the inline test harness and plug the
Idle Free harness (922001) directly into the base unit.

4. The truck’'s start battery bank ie al so mon
batteries get below a préletermined value, the truck engine will start and run for 30
minutes.

Idle Free Technical Support
Phone:920-206-9333

Fax:920-206-6099
Email:techsupport@idlefreesystems.com
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