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Battery Separator¢ 101.0 RF
Component Description & Application

Battery Separator
IFS Part # 35004

Component Location
APU, exterior

Top Level, front
Above outside battery

Description & Application

The battery separator is used to separatek S G NHzO1 Q&4 o6F GGSNB o6Fy]1 FNRY
The battery separator is rated at 200 DC Amps and is controlled by its attached circuit board.

The battery separator connects the truck battery bank to the APU battery bank when it determfiesdhNJ
battery bank has reached and exceeded 13.2 VDC.

2 KSYy G(GKS o0FGGOSNER aSLINFY¥G2N) Of2aSax GKS (NHzO1 Q3
starter batteries and the Idle Free batteries.

If the alternator fails to keep the combindshttery voltage above 12.8 VDC, the battery separator will opel
(separate the battery banks).

The battery separator will combine both battery banks together when either battery bank reaches and
exceeds 13.2 VDC.

The Idle Free AC to DC power converter (RJis connected to the AGM battery side of the battery
separator via the UBB, (under bed box, RF110). This means whenever the Idle Free AC to DC power ¢
is plugged into shore power, the AC to DC power inverter supplies DC power to the AGM daitéren the
DC power from the AC to DC power converter raises, and exceeds 13.2 VDC on the Idle Free battery b
oF GGSNE aSLINIG2NI gAftf Of2asS IyR aSyR GKS 1/
If the combined battery énk voltage drops below 12.8 VDC, the battery separator will open the connecti
between the two battery banks.

Common Issues

The battery separator is trouble free.

The life expediency of the battery separator is dependent on:
1 Size of the kernator
1 Condition of the batteries connected to it
1 Battery cable connection quality.

Service
1. Clean battery cables connections
2. Tighten battery cable connections
3. Protect battery cable connections with battery corrosion protection spray
4. Cleantighten and protect circuit board ground wire (bottom terminal)
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Battery Separatorg 101.0 RF
Component Description & Application

—
(Yefree
DL Cables f
AFPU .:
64001, Gen 3.5, Rewl |
DC Input Connection
Points
IF5 under bed Box (UBB)
BC Panal Maunts located on the Faar g
(side]} of the APY \
0
11
Groundwire, push on, female
terminal, connects to the
bottom terminal post
Recommended alternator requirements:
1 25 additional AMPs of alternator capacity per each ’
AGM battery in your APU (In most cases, a 270 AMF ;
alternator will sufficey
1 The alternator hasemote voltage reading capability
4
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Component Description & Application

Truck Battery

Battery Separator
IFS Part # 35004

Component Location
APU, exterior
Top Level, front

Above outside battery AGM Battery Pos Truck Battery Post

Ground Terminal === 2

Tools Needed
DC Clamp AMP Meter .
Circuit Boar

DC Volt Meter

Component Check Procedure
Check foDC voltage on the truck battery post on the top of the battery separator. Use the ground terr
2y UKS olFGGSNE &ASLINIYG2NI F2NJ 6KS YSGSNNRa 3INRA
LF¥ GKS GNHzO1 Q& Sy 3A ydoe altarnatdibaytplitvgltage, PRNNDCO2 € G+ 3 S
If no voltage is present, check for DC voltage on the GREEN male connector on the DC input side of
(previous page).
If alternator voltage is present (>12.7 VDC), clamp the AMP meter around theccallecting to the truck
battery post. The DC AMPs should be proportional the DC voltage, high AMPs = low volts.
If no amperage is read on the meter, the battery separator is not closed or is not connected to the AC
battery bank.
¢ KS { NHzO1 Qae higiet tilah BBR VDComiaitivade the circuit board that will close the battery
ASLI NFG2N) g6KSy GKS GNHzZO1 Q&a oFdG0SNE @2t dGF3S N
If the battery separator is working:
1. The voltage on both top posts will be the same
2. The amperage readnothe clamp meter will be the same on the truck battery cables as the
amperage reading on the AGM battery cable
3. The voltage and amperage will be proportional to each other; an amperage reading of 100 AM
will mean a low alternator DC voltage, 13.0 VDC.

¢CKS oFGOSNE aSLINIG2N) gAff 2LISNIGS 60ft2aS0 ol
AGM battey bank. The Idle Free AC to DC poveeverter (shore power, RF104) is connected to the AG

battery side of the battery separator. V€h shore power is being usgitie AGM side of the battery
separator will control the closing of the battery separator.
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Battery Separatorg 101.0 RF
Component Description & Application

Component Check Procedu(feontinued)

If the battery separator is not functioning when either of the top posts has >13.2VDC, remove the grour
wire from the ground terminal (battery separator terminal) and place thgative probe from your volt
meter into this terminal end of the ground wire. Check for DC voltage on either battery post to confirm t
ground is present on the ground terminal harness. This test will ensure the wire is bringing a ground to
batteryd SLJ- N} 6§ 2 NDa OANDdzAG o621 NR® LT | IAINRdzyR Aa |
separator.

Proper diagnostic work needs to be done prior to replacing the battery separator.

The battery separator may be working if the battery volté&gbelow 13.2 VDC but above 12.8 VDC.

The battery separator will close its contacts when either of its battery posts rises above 13.2 VDC. The
separator will remain closed until the contacts drop to 12.8 VDC.

12.VDC 12.8 12.9 13.0 13.1 13.2 13.3 >13.3

Not | Connected | € rd Connecte¢6&—mmm>
Connected €&¥—¢-m ——-mmm—m—m—o—o—o—oo—o >

The top line blocks represent the initial DC voltage when the battery separator was open (not con
and the filled in blocks show the battery separator connected.

The secontine shows what the DC voltage can look like once the separator closes, both battery b
will remain connected together until the DC voltage drops to 12.8 VDC.

Component Check Procedure
If the battery gparator is connected for only a feseconds and then disconnegtsproblem exists in
0KS G(NHzO1 Qa OKIFNHBS OANDdZAGP® 2 KSy (GKS ol GGSNI
separator is closing at 13\DC however the combined battery voltage (both battery banks) drops tc
below12.8VDC and the separator opens.
This condition can be caused by:

1. Bad starter battery

2. Loose cable connections

3. Alternator too small

4. Either battery bank deeply discharged
If one of the battery banks has a DC voltage of 11.5 VDC or less, it is recomrtetestdhe batteries
in this bank individually.
LG A& O02YY2y (2 FAYR GKS (iNUzO1Qa ol GGSNB o\
A bad truck starter battery will not allow the Idle Free AGM batteries to properly charge.
Replace defective truck starter battes.
Loose or urconnected battery cables will not enable AGM battery charging.
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DC Voltage Display102.0 RF
Current DC Voltage Level of AGM Battery Bank

DC Volt Meter
IFS Part # 32026

Component Location

Truck Interior

Bunk Area

Conneckd to the back side of
the UBB

Description & Application

The DC volt meter is used as an Idle Free AGM battery fuel gauge.

The DC volt meter is connected to theder bed module (RF110).

The flat magnet is located on the back side of the DC volt meter. :

The DC volt meter has a-4oot cord used to enable the use of the volt meter in =
0KS RNAGSNDa fAGAYy3I | NBF @ —

Overview
The volt meter is divided into topnd bottom

'rl]'alvebs-tt half ts the batt LED Voltmeer
5 : ¢ o Ol_maeé repr;sgn s the Kaéery 6 N The LED voltmeter gives a snapshot refarence to the condition of the battery bank and charging system,
! o y u Itis asimple but useful tool in diagnasing short runtime problems, By noticing the LEDs increasing or

'rl'uhnenigg.half of the volmeter displavs the decreasing faster than normal, the problem can be isolated to the battery bank.
G2t Fl)J 38 6KSY GpK)é i NI 1LED - The batteries are exhausted, Thisis typical after the system has been

run forits full intended runtime. If 1 LED is it while ither the truck s running or shore
| poweris plugged in, there is an electrical fault in the system preventing the batteries
b| from taking a charge.
21LEDs - The batteries are moderately discharged, When only 2 LEDs remain lt,
the battery bank s approximately 50%.

when the truck is plugged into Shore Power
LF (K ngindNidlzthhigy Aat least one
of the top three lights should be lit.

The longer the truck engine runs, the more
lights will be lit.

The voltage reading of this volt meter shoul
be the same as the tru&battery voltage
GKSY GKS GNHzO1gQa SVY: |inae
LT GKS oFdGSNE @2t 4l 0

3LEDs-When heavily discharging, 3 LEDs imply the battery bankis fully
charged.
4 LEDs-When mildly discharging, 4 LEDs imply the battery bankis fully
charged. When charging 4 LEDs imply the battery bank is fully exhausted. If charging
H from the altemator, it is common to see the LEDs fluctuate every 5-10 seconds until the

higher than the voltage reading on this volt e altematoris ableto provide enough voltage to keep the battery separator from cycling.
5LEDs~The battery bank is still airly exhausted, butis being rapidly
Common Issues § recharged.
The volt meter has no history of issues. & LEDs - The battery bank is being charged at top valtage. This does not maan
_ the battery bank is fully rachargad, it only means tha charging system is working
Service properly and after an extended period of time, the battery bank will be racharged.

The volt meter does not require any service
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Thermostat¢ 103.0 RF

Thermostat
IFS Part 87060

Component Location
Bunk, above bed, side wall closet

g
o
Ao

o)

Description &Application

The Idle Free thermostat contains a LCD display and two slide switches.

The IFS thermostat uses two AA batteries to power the display and to send switch signals t
Idle Free relay group (RF106).

The left slide svich is used to turn on the air conditioner or turn on the heat. The center
position of the left slide switch turns the system off.

The right slide switch has two positions marked AUTO and ON.

The AUTO position is used if the system user wishes to have hé&ld O2 Yy RAGA 2y S
turn on and off with the air conditioning compressor circuit. Leaving this switch in the ON
LRAAGAZ2Y gAff O2ylGAydz2dzat e Nizy GKS S@I Lk
The driver should place the fan safitin the ON position for best system performance. Placin
the thermostat fan switch in the ON position will eliminate 10 percent of the inverter start ug
power needs.

The IFS thermostat has two soft push buttons locatedrthe LCD display.

Thecenters6 0 odziG2y A& dzaSR G2 RAaLILI & GKS Od
backlight.

Thetop soft switch increases the temperature setting of the thermostat andltbtom soft
button decreases the temperature of the room setting.

A low voltage httery indicator icon is shown on the display when the AA batteries need to b
changed.
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Thermostat¢ 103.0 RF

Technical Information
The Idle Free thermostat can be separated from its mounting base.
The mounting base contains terminals for the wiriragness that runs beteen the thermostat and the
UBB.
The thermostat is used to operate the relay group located in the UBB (RF106).
The thermostat is supplied with 12 VDC power from the 2AMP fuse located on the front of the UBB (F
The 12 VDC power @ars the thermostat bas on the red wire, R terminalufnped) to a second R marked
terminal.
The thermostat switch positions determine where, how and when 12 VDC power is sent to the UBB re
group.

1 G Terminat Green wire; 12 VDC to the evaporator relay

1 Y Terminat Yellow wre; 12 VDC to the compressor relay

1 B terminalg Blue wire; 12/DC to the heat relay

The back side of the thermostat includes three DIP switches that need to be in the proper position for
thermostat to function properly.

1. CONV/HP HP

2. FIC =F

3. HE/HG HG

Common Failure Issues

User fails to understand that the left mode switch in A/C mode has anfineite delay between ON
then OFF then ON. This is dealt with by instructing the driver to pheceght switch in the auto
posgtion to see if the thermostat is in the fiv@inute delay window. If the evaporator fan is not
running when the mode switch is in COOL mode, the thermostat is in thenfivete delay mode.
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Thermostat¢ 103.0 RF

tg?_
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EB Room Temperature........... Displays the current room temperature
& Reset Button................. Resets thermostat back to factory defaults
[ED Low Battery Indicator ......Indicates when the batteries need to

be replaced
B3 System Switch.................. Selects system preference

& Quick Reference
Instructions ......................Stored in slot at top of thermostat

IE) Fan Indicator .................... Indicates when the system fan is running

System Status Indicator... Displays information about the status of
the system

....Used to increase or decrease settings
[ED Set Temperature ....Displays the current set point temperature
E2) Fan Switch...... ....Selects the system fan mode

Battery Compartment............... Located in the back of the thermostat

3 Arrow Buttons........

FUSE | FUSE | FUSE | FUSE

?dle free

Wiring Terminations

Jumped -{

Rc 1
Red Wire, Factory
12VDCIN from Switch Default
Rh Thermostat
harness
h CONV/HP |i CONV
0 Net Used — Thermostat
ot Use /e IO ED DIP Switch
B Blue wire, Heater ON R A Settings
Y1 Yellow wire, Compressor ON HE/ HG ;'/ HG-\‘-
G Green wire, Evaporator ON ey
W1 Not Used
c Not Used

S 20 30 2
| Ground I T Thermostat
e YELOW —l PURPLE
I PINK
° o o [ ® °
(] (] o (] ® *—
“
FAN COMP. EVAP IGN rloecoc
' RELAYS'
™ N
*— —® [ ] [ 2K J ] ]
[ [ ] ° ° ?
BLUE YOuow v ‘ | RED s
BLACK 5 3
. : BLACK BLACK BUACK] QA
GREEN
BLUE N BLUE
GREY >
Ignition Relay Wiring
Fused g
Compressor Circuit Source

Delay Timer
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A battery symbol will appear on the
Thermostat display when it is tinte
replace the AA batteries.

h____/
0

HEAT
y N\ -

+ SET

[
AT 'U

==

C yonponnnsnsonnnsnnnn &5
N— T/

Back view of the thermostat. Batteries ar
located on the left side.
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Power Converterg 104.0 RF
Shore Poweg Description

Power Converter, 120 VAC to 12 VDC
Shore Power
IFS Part # 35003

Component Location
UBB, Under Bed Module, Upper leve!

Description &Application

The Idle Free power converter converts incoming 120 VAC power (shore power) to 12 VDC pows
When shore power is available, the converter maintains the Idle Free AGEhpatiltage.

The power converter has a rated amperage output of 55 AMPS DC. The Idle Free air conditioner
less than 50 AMPs DC and when using the power converter (shore power), the AGM battery volt
level maintains 12.6 VDC or higher.

Wheneverthd J2 4 SNJ O2y GSNIL SNR& 5/ @2t 401F3S NRaSa LI
YR O2yySOia GKS LRftS CNBS ol dGGdSNeE o6Fyl G2
combined voltage of both battery banks remains above 12.8 VIX@ Hadtery banks will remain
connected and both battery banks will receive a charge from the Idle Free power converter.
¢CKS LI26SNI O2yPSNISNRE mMuHn !/ OANDdzAG o0S3AAY
that is used to receive the femaénd of an extension cord.

¢CKS LI26SNI O2y@SNISNRAE 5/ OANDdzAG o0S3IAya |
of the UBB (UBB RF108).

Potential Issues
1. Installer connects a ground power supply cable to the wrong ¢rbattery post. This action
causes the power c@édS NIl SN & 5/ T dza S afuséareYotated oh thé s
side of the power converter.
2. Shore power (plugging in) is perceived to be a direct use of 120 VAC power that directly p
the 120 VAQle Free air conditioning circuit. Shore power is only used to convert AC to D(
inverter is always the 120 VAC powmovider for the Idle Free air conditioner.

AGM Bateries Truck Batteries
]
—— L od ’I‘ —-i
.......... ol
™ = L l“l;
b bl o Battery Separator 'J;'
= s e e
12VAC = nl
(Shove Fower) E-- P {. ™ C:’. -1 --i
| F—— ’ FIE  Lecsimea afad
22|
Conventer 120VAC r [
w0 1VDC
ISVERTER @
‘ 11
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Hotel Loads; 144.0 RF

Overview

Hotel loads include any use of 126lt electrical energy from the Idle Free inverter

The Idle Free system includes a 15@dtt inverter. This inverter is used to operate the air
O2YRAGAZ2YSNRAE O2YLINBaaz2zN FyR SOFLR2NIG2N FIyo

When the system operator/driver uses the inverter for hotel loads, the air conditioner is
affected

Hotel loads mawlso contribute to GFCI tripping

Microwave

The energy required to start a microwave is three times the rated microwave rating. The

maximum wattage that can be used with the Idle Free inverter is 700 watts rated during

running.

Do not attempt to operatea microwave if the air conditioner is running. Using both a

microwave and the air conditioner at the same time will result in an overloaded inverter or

cause the inverter to shut down. If the inverter does shut down due to an overload, turn the
AYOSHIBANODK FTNRBY (KS ahbé LRAAGAZ2Y G2 (GKS ahcCcC
position. This will reset the inverter.

Hot Plates
Do not use hot plates with the Idle Free inverter. The wattage needs of a hot plate may exceed

the output of the Idle Free inveer.
Phone Chargers, Shavers and Other Small Devices

Thesdtems can be used with the Idle Free inverteowever some of these have been known
to trip the GFCI outlet (located on the face of the inverter).

12
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Inverter ¢ 105.0 RF

Inverter, 12 VDC to 120 VAC
IFS Part # 35002
1500 Watt, Sine Wave

Component Location
UBB, Under Bed Module, Lower

Description

The Idle Freenverter providesl20+ ! / &aAyS g+ @S LI oSN F2NJ 1KS
evaporator blower fan.

The inverter is rated at 1500 watts continuous with a 3924t surge capacity.

The inverter has a GFCI outlet that is used to protect against electrical shock hazards

The inverter is located in the UBB module (RF110), lower level.

The inverter is installed with stadgy mode activated. Stany mode is used as an automatic ON/O
feature (shuts off automatically, ON with load > 20 watts).

A 120 VAC power strip is indied with the Idle Free system. The power strip can be used to power
driver needs. Some small wattage 120 VAC convenience devices can be powered with the inver
managed properly).

Application

120 VAC inverter power is sent from the inverter throwgl relays to activate the 120 VAC
compressor circuit and the 120 VAC evaporator circuit. Both relays are controlled with a 12 VDC
from the Idle Free thermostat (RF103).

The compressor relay sends it 120 VAC to the exterior located APU.

Theexterior! t | Y 2 RudgireéS8€0rdl20&¥AC circuit contains a pressure switch, condenser fan
relay,run capacitor, start capacit@nd a compressor.

The evaporator relay sends its power to the evaporator module to power the single speed 120 V
blower fan typicalljocated in a bunk closet.

13
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Inverter 105.0 RF

Component Issues

1.

GFCI will trip occasionally whére Idle Freeystem is turned off suddenly by starting the
truck. The user manual instructs the driver to turn OFF the air conditioner with the
thermostat only.

The inverter may over load (red light condition) if the start capacitor is not properly
conrected to the run capacitor. The connection quality is a factor especially after a year
operation. Service ieguired for the electrical APU harness, clean, tmyid corrosion
application for all APU electrical connections.

Inverter may shutdownif %5n ¢l Gia A& SEOSSRSR 2NJ onn.
AYOBSNISNRE YIFEAYdzY 2dzildzi A& SEOSSRSR ¢
seconds and then back ON by turning the ignition key ON and then OFF.

This action forces the air conditionay attempt to start however the pressure present on tr
high side Freon circuit may be too high for the inverter (output) to overcome. The correc
user procedure is to turn the air conditioner off using the slide switch on the face of the
thermostat.

The irverter may overload if a microwave is used that exceeds the maximum output ratin
the inverter. This tends to be the case on any microwave rated at >700watts. The micro\
rating is based on run wathot the watts needed to start the microwave. IdleeE cannot
control what is plugged into the inverter and the user needs to understand the inverter
parameters.

5NAIDSNE ySSR (G2 dzy RSNEROFIYR (GKS aR2Qa |y
The inverter will display LED lights that will show teason for the inverter shut down.
Learning to properly react to these indicators will eliminate most inverter issues.

A permanent label/sticker is affixed to the underside of the UBB cover. This information |
contains helpful information for troubkhooting the inverter.

14
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Inverter ¢ 105.0 RF

3-3. Protections Features:

=DC. InpmeC) 3-1-3. Input Level : Display Input Voltages
Under
Modell | @verVoltage || Under Vollage

4 Voltage LED Status H DC 12V ” DC 24V DC 48V
Ei= L
RED Blink (slow) 105-10.9 | 21.0-218 | 420-436
12V 153 14.2 11.0 10.5 12.5 RED 109~113 91.8~226 43.6~45.2
ORANGE 113-120 | 226-240 | 452480
GREEN 120140 | 240-280 | 48.0-56.0
ORANGE Blink 140-147 | 280-204 | 56.0-58.8
OVER RED BLINK 14.71 20 4t 58.81

3-1-4. Load Level : Display AC Loads (Watts)

LED statusll DARK | GREEN ‘ ORANGE ‘ RED HRED BL!NK?

SK1500 0~ 75W 75~ 495W | 495~ 1125W | 1125 ~ 1450W | Over 1450W

TheSTATUSght is the
bottom light on the
face of the inverter, to
the right of the GFCI,
120 VAC outlet.

—
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