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This Repair Manual is intended foservice personnelperforming maintenance and
repairs of Air heaters (hereinafter - "the heater") and their modifications. It
descriles methodof determiningpossiblefaults, how todetermire theworking conditionof
components and paytendhow to identifythe need to replace them

The Manualprovides basic technical data, descriptions of compontetis functiors
as pars of the leater, recommendations fttreir maintenance and repamain distinctions
of differentmodels.

Principles of operationmain parts andcomponentsof the standardair heaterare
describedn CPAU (thecatalog of parts and assembly units).

Electricaldiagramof the air heater iprovidedin the OperationManual.

When repairing the heatets OperationManualand thecatalog of parts and assembly

unitsshould be referred
Repair Manual may not reflect minor desranges made by the manufacturer.

Abbreviations used in thiglanual
x CU zControl Unit
X CC xCombustion Chamber
X AB zAir Blower;
X CNTRL zController,
x FP xFuel Pump
X VEH xVehicle



1 Technical Specifications

Tablelshows thélechnicalSpecificationf the keater The Specifications are given
with thetoleranceof r10%, obtained at 2Kand rated voltage.

Tablel
AIR
2D 4D 4D 8D
Rated voltage, V 12 /24 12 /24 12 /24 12 24

diesel fuel depending on ambient temperature

mode

Fuel

Heating outputkW, at max/ min mode 2708 3/1 471 6/3,2 75132

an%tdaeif flow, m/hr., atmax/ min 75/34 | 120/70 | 120/70 | 175/70 | 235/70
;ﬁeconsumptiomh“ atmax/min-1 454 /0,1 0,37/0,1| 0,51/0,12| 0,76 /0,42| 0,9/ 0,42
Power consumptigr'V/, at max/ min 29/10 | 46/10 57/10 75/8 90/9




2 Safety

2.1.

2.2.
2.3.
2.4.
2.5.
2.6.

2.7.

2.8.

Repairsshouldbe conducted icompiancewith applicable occupational safety
instructions

Violation of therulesof operationof theair heatemay causeafire.

The workplaceshould be provided with firfighting implements.

Do notrefuel when operating the heater

Do not operat¢he heater in enclosed spaces and in areas withysudiation
Do NOT disconnect the heater from the power supply before the end of the
purge cycle

In case of flame at the outlet of the exhaust gipe heater shoulde turned off
and afteit is stoped,troubleshootingan be started.

Do not connect or disconnect electricahigectors of the heater when thewer is
ON.

3  Troubleshooting.

During operation the air heater may malfunctioA. malfunction is identifiedoy the
code displayed on the contlerl panel,see HRble 2for code descriptions

Other malfunctions are possible, which are not identified by the control unit. For
instanceloss of tghtness otheheat exchanger (bwwout), or burroutgasketsor a decrease
in heat output as a result of carbon formatioside heat exchangerhesefaults can be
detected visually.

DO NOT USETHE HEAT EXCHANGERIF IT LOSESITS TIGHTNESS

During operation of the air heateflailures of individual elements of the heateay
occur, which can beeplacedvithout removing the heater from the vehiaeg( replacement
of the fuel pumpglow plug, controler).

Attention! In September 2015, a standaation of fault codesvas carried oytas a
resultsome codes were changed.



Table2

Fault

Code Description Fault Cause Recommended Solutions
Check the intake and outlet the
heating unit for unobstructed entry
and exit of heated air.

The sensor sends a Checkthe integrity of the fan and its
signal to shut down the performance
Overheating of | heater. l¢at exchanger | Check theteempeaturesensor and
01 the heat temperaturen the replacet if necessary.
exchanger Sensor zones over (see item$.3- 5.4)
250°C Inspect the heat exchanger.
Check and remove carbon deposits
from the inside of the heat exchange
necessary
(see item$.8-5.9)
Possible
overheatingat Control wit is :
theintake insufficiently cooled ﬁhet_ck e _|tnftake anbd toutl:ﬂfjthet
temperature down during5 min. ed w;gqnl or unobs rr]uche entry an
02 sensorSensor purging before startymr exﬂq airand restart the heater to
temperature overheating othe cool it down. .
o I Replacethe control unit
(control unit) is | control unitduring :
; (see itenb.7)
more than 55 operation.
degrees
Faultytemperatur P -
sensgr (AII{I)?- Short circuitto t_he ¢aSING| checksensomsin 5.30r 5.5,
05 2D) or open circuit in the rep| ”
i, place if necessary
or flame indicator| WG of the sensor
Temperature sensor out
Faulty :
04 order(located inthe .
or tempe_rature contrc(>l unit cannot be Replqcecontrolunlt
06 sensolin the replaced) (see itenb.7)
control unit
Overheat Faulty sensorOxidation | Check overheagensorcircuit for
07 Sensor open of contacts in théerminal | anopen. Removexidation from
circuit block. the connector contacts
08 See Fault Cod29.
Checkglow plug, replace if necessar)
Shortcircuit, open (see itenb.1)
09 Eﬁtgtyglow circuit, faulty control Checkthe control unit replace if
unit. necessary

(see itenb.7)




Continuation of table 2

E%lélé Description Fault Cause RecommendedSolutions
Increased friction in the
Electric motor of | bearings or contact : : :
: . Checkelectric motorif possible
theair blowerdoes | between thempeller ) : :
10 . correct thefault; replaceair blowerif
not develop the and fan shrouh the :
necessarysee itenb.6).
necessary speed | blower.
Faultyelectric motor
Faultyair Mechanicalfault.
11 temperaturesensor | Oxidation of contacts in| Checkconnecting wires
(intake only for the block Checksensol(item5.4).
AIR-8D.
Shut down
overvoltage more
12 than30V (for 24V)
or more tharl6Vv
(for 12V). Checkbattery terminals and
Faulty voltage Wiring
Ir:e{fuL;:atg;tter Checkthebattery charge it or
Shut downlow y y replace if necessary
voltage, less than
15 20V (for 24V) or
less tharlOV
(for 12V)
No fuel inthetank Fill the fuel tank
Fuel gradedoes not
match the operating :
conditions at low Replace fuel, se®perationManual
temperatures.
The heater does
13  [hotstart two Eliminate fuel lineleakageor blockage
automatic start Insufficient supply of Check the performance of the fuel
attemptdailed. fuel. pump replace if necessafgeeitem
5.10).
Cloggedexhaust duct or| Clean airintakeor exhaustuct
combustiorair intake of possible clogging




Continuation of table 2

E%lélé Description Fault Cause Recommended Solutions
Insufficient pre Checkthe plug replace if
heating of the glow necessarysee itenb.1).
plug, faulty control Check voltage supplieloly control unit
unit. replace if necessary
The impeller touches tH
thefan shroudn the Replace blower afte
The hater does blower, and, as a q tp . \tN i r i
13 not start- two result, flow of air into itgrﬁgmé;"ng s malfunction (see
automatic start the combustion e
attemptdailed. chambeiis reduced
The glow plughousing
in CCis clogged Clean thgglow plug hole
Cloggedglow plug Replacethe glow plug screer,
screeror it is not neededandinstallit in
installed all the way accordance wititem5.2.
into housing
During the purae Check the intake and outpoit the
: 9 burg During 5 min heaer for unobstructed entry and
time, temperature . )
sensomasnot purge beforestart exit of air.
16 , up, temperature Check the integrity of the
cooled downTime . :
- sensomwas not fan and its operation
for ventilationwas o _
sufficiently cooled Checkthe sensomeplace if
exceeded
necessary
Check the wiring of the fuel
Short circuit or open | pump for short circuit and open
17 Faultyfuel pump circuit in the wiring circuit.
of the fuel pump Check the wires to overheat sensor,
insulation integrity
Burnt out fuse on Checkthe fuses antkplace if
the power harness necessary
NoO communication Check tt?we connectéprts, and the green
betweerthecontroller | WIré In thé connectingarness
20 | Heater does not stg - Remove oxidatiofrom connectors.
andthe control unit
Checkthe controllerand the
Controller receives ﬁgggggg? gharnessreplace if
data fronthe 4 : :
no : If the controlleris operational replace
control unit the control unit




Continuation of table 2

Eilélé Description Fault Cause Recommended Solutions
Check connectors and wiring
97 Motor does Damaged bearing or rotor, fr?(;j;?gc%mﬁfﬁﬁrgﬁg;?;ﬁ;d
not rotate foreign objects, etc. : .
fault, if possible
(seeitem5.6)
Motor rotates. Faultyelectric motocontrol
28 Speed is not boardor heateCU. Replace air blower.
regulated
Check forleaksor cloggingof fuel
lines tighten the cleps on the fuel
lines. Check combustion air intake
08 Flame failure Insufficient fuel supply andexhaust_ pipe. Check tlzenount]
during of fuel suppied by the fuel pump
or operationof Faultyfuel pump andreplacet if necessary
29 the heater Faultyflame indicator. (see iten®.10)
If the heater stast checkflame
indicatorandreplaceit if needed
(see item$.3 0r5.5)
NO communication betweer tCr:Wheck conrs_ecttars arvdhite wire in
the controllerandthe € connecting arn?ss.
control unit Remove oxidation of connectors.
Heater does not Checkcontrollerandconnecting
30 start . . harnessreplace if necessary.
Control wnit receives no | ¢ controlleris operational,
data from thecontroller. replacecontrol unit
Overheating
gzng: ar Hot air temperature sensor| Checkthetemperature sensor
31 givesa signal to turn off (item5.4)
temperature theheater only AIR-8D
sensor ' y
Air 8D




Continuation of table 2

E%lélé Description Fault Cause Recommended Solutions
Faulty : .
Checkconnecting wires
39 temperature Faultytempgrature Checksensoi(item 5.4).
sensomtair sensofat air intake
) only AIR-8D
intake.
33 _Heatercontrol Error '_'Overheating“repeatec ﬁgggitructlons‘orunblocklngthe
is blocked threetimes only for AIR-8D
One of thg temperature Checklocation of
Wrong sensors (itake output or
AR .| temperature sensoiSheck
34 component overheating) is installed in :
. : sensorgitem 5.4)
assembly wronglocationandgives onlv AIR-8D
wrongsignal y
Check the batterwiring. (Voltage
. drop may occur due to prolonged
35 Flame failure Supply voltagedrop. use ofelectric starter
only AIR-8D
- i Checkflameindicator(item 5.5).
Flameindicator | Faultyflameindicator. -
36 temperature Malfunction of the stabilizer I(Ezpr)negtg?mbustlon chamber
above normal | in combustion chamber. only for AIR-8D
: : . Check fuel lines for leaksr
78 glt?rriplgfanure égu?tl;/?l?(le? |I3rl]JfrlrJ1(:)| system clogging. Tighten fuel line hose
operation Faultyflame indicator. _clamps Check combustion air
intake ancexhaust duct
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4  Heater Dismounting and Disassembly

Replacemenbr checkingof the heater componentsquiresits partial disassemil
Partial disassemblyof the mounted heater is allowed, if there is an access tothe
dismounted components

4.1. — Dismounting and Disassembly of AIR-2D
- removethe heater fronvEH,;
- remove the upper and loweasings
Casingshouldbe removeds follows
a) Removeclips. To removeclip, usescrewdriver (wih a thin tip) to prytheclip
outand slideit left or rightfor full release (Fig. 1)
b) Removegridsrotating them in eithedirection;
c) Removeupper and lower casing shells

Fig.1- Removal 6fc|ips from casing

- disconnect theontacts from theantrol unit (1 +glow plug contacts2 - sensor
contacts3 - AB contact$;

control unit

V air blower

=,

B

dlow plug \ sensor

Fig. 2 tHeater
11



- remove glowplug andbushing(useS=27 to holdoushing andS=12to turnglow plug out);

heat echanger

Fig. 3 £Plug withInstallation Kit

- remove securscrew ofCU and dismount jt

- remove screws fasteniB to heat exchangend disconnedB;

- removescrews fastening screen@c, removescrews fasteninG@C to heat exchanger
removeCC;

4.2. — Dismounting and Disassembly of AIR-4D

- removeheater fronWVEH,;

- remove fastening screws of the plug
cover, remove fastening screws of
casing removecasing halves

- disconnectglow plug connector and
other connectors frommontrol unit

- remove fasteningscrew of the control
unit and dismount jt

- remove glowplug from bushingandturn
bushing out

- remove screws fastening AB to the
intermediate uniand disconneB;

- removescrewsfasteningthe
intermediate unit to the heat exchanger
(insidehousing of thentermediate unjt
andremoveintermediate unjt

- removescrews fasteninG@Cto heat _ _ _ .
exchanger Fig. 4 £Glow plug with Installation Kit

glow plug

washer

rubber bushing

12



4.3. — Dismounting and Disassembly of AIR-4D

removeheater fronVEH,;

remove upper and lowecasing shellgFig.1);

disconnectontactdrom CU, removefastening screw ofU, dismount it
turn outglow plug;

removescrews fasteningB to intermediate uniand dismounAB;
removescrewsfasteningntermediate unito heat exchanger andlismount
intermediate unitogether withCC,

removescrews fastenin@C to intermediate unit

4.4. — Dismounting and Disassembly of AIR-8D

removeheater fronVEH;

removefasteningscrewsof glow plug cover andontrol unit

disconnect all contacts fro@U, dismountCU;

removefasteningscrevs of casing halvesdismountthem

remove glowplug cap, unscrew glowplug;

removefasteningscrewof AB from intermediate unjtdismountAB;
disconnecCCwith intermediate unifrom heat exchanggunscrewnuts on the
perimeterof intermediate unjt

removescrews fastenin@C to intermediate unit

13



5 Heater Components- Repair and Replacement

5.1 Functions, Removal and Replacement of Glow Plug

The glow plug providegnition of fuel mixture duringtartup of the heateRemoal
and replaement ofglow plug is described iBection 5.

Heater
Glow Plug .

Model OperatingVoltage OperatingVoltage
AIR-2D oV 12v
AIR-4D

18v 24V
12v

AIR-8D 12v
24V

Performanceheckinstruction

Remove glowplug from thebushing connect it to CU and start the heatdote how
glow plug heats upit should startheating upfrom thetip to the middle ofthe heating
element. If the heating elemdrgats ugrom the middle or from thégp and to thébase then
theglow plugis faulty.

If the glow plug heats up insufficientlycheck the voltage outputteég CU to theglow
plug connector. The supply voltageould EH § 9 G H She@adethe Q
voltage readings do not match, replace the CHiftérthe replacemenof the CUthe heater
is operational, theeplacedCU is considerethiled.

If glow plug is notheating up check its operation. To do #hidisconnecglow plug
connector ancconnect glowplug to DC power supply wittvoltage of 9, 12, orl8V
(depending omglow plug mode) and afte30 seconds, measutee current

Current should be between 5.2 tG®A (for 9V), from 3 t05.2A (for 12V) and 2.5 to
3.4 (for 18V). Test time no more than 90 secondEme betweertestsno less than 180
seconds.

If glow plugdoes not meet any of the above requiremensfiatiidbe replacedGlow
plug replacement is performed meverse orderBefore installation, check @ings for
weariness

If glow plugis OK, check the wires amire contacs on thecontrol unit. If thecontacts
are clean, replacEU and repeat thstart If after repacing CU heater is operational, then
replacedCU is considereéhiled and must be replaced.

14



5.2 Functions, Removal and ReplacemenGidw Plug Screen

Thescreens desigred for uniform fuel supply tthe CC. When replacing or checking
glow plug, it isnecessary to check tsereerfor carbon deposits or clogging. If there are
carbondepositsthe screershouldbe replacedin most casesemovedscrees getdamaged
and arenotre-usableInstall the screensingmandrel (Fig. 6) according to Fig&ll the
way in ntil thescreertouchesthe evaporator in the combustion chambefore
instaling replacement screamto thehousing (bushing) clean the h6&" located on the
cylindrical surface othe glow plug housing (bushing)he hole in the screeshouldbe
positionedD W &wglyfrom the fuel tube

heat echanger O-ring

glow plug

glow plug bushing

bushing ([

gasket
%\
N

screen

combustion hamber 5
EMVx{H
sealing vasher glow plug

protecting cap

glow plug housing

clamp combustion bamber

A
Q0

screen '
(mE )

. hole inglow plug housing of
EMVxeH the combustionttamber

Fig. 5. Installation of Plug and Screen in thigtiig of the CombustionChamber

15



1. MATERIAL STEEL40XH GOST 454371 or similar
2.HRC 4550

Fig. 6- Mandrel Dimensions.

Attention! The screenshould be installed with interference fit until it stops.
If the screen isnot properly installed, the heater may malfunction during startups.

DO NOT DRIVE SCREEN INTO HOUSING USING BUSHING OR GLOW PLUG.

5.3 Functions, Removal and Replacement of Overlssatsor

5.3.1 Bimetal overheat sensor
Overheat sensor (Figure 7) is used to control the heating temperature of the heat

exchangerlf heatexchangetemperature excee@$0°Cthe heater shuts dowhhe
overheat sensor requiresplacemenif the heatershuts down ateat exchangef VvV
temperatue below 250°C, or for the reasons set out in Table 2
If you receive the errdiOverheating'at starting or during operatiotihen
. Check the integrity adensor wirensulation

1
2. Checkoverheat sensor electrical contacts.
3. Check the temperature sensor $bort circuit. In a cool state (<250°C) the sensor is

closed and reads "shanircuit”. If this does not happen, replace the sensor
4. Replace the overheat sensor and test the heatke lfeater i®perationalwith new
sensor, theeplacedsensor shouldéconsideredaulty anddisposed

5. Check the CUConnectoverheat sensavires (Figure 7a), start the heater.
- If there is an error "Overheatingtthe CU is faulty. Replace the CU
- If the heater is working properhdisconnect thelosedwires. The control panel
should display the error "Overheating". If the error does not applea€CU is
defective. Replacthe CU.

Disassembly in accordance with section 4

16



Fig.7 zOverheasensor Fig.7 Z+ClosedWires

Install replacement heat sensoreverse order.

Removedirt or oil from contacts with a clean cloth soakedth degreaserlUpon
detectionoxidationon contactsclean thenwith fine sandpaper, wash with degreasem
tightenfor properconnection

5.3.2 Thermocouple overheaensor.
Since November 2015, heaters AIR-4D and AIR-8D are equipped with
a thermocouple overheat sensor. AIR-2D has always been equipped with this sensor.

The sensois mountedon the heat exchangandmade lock WaSher
in a form ofring with an inbuiltthermocouplevith two @/ bushmg
conductors. For heaters AIR-2D it performs the

functions of overheat sensor arfthme indicator @/ sensor
(Fig.8). During operation, the sensor monitors the

temperature of the heat exchanger. Wheheat WaSher
exchanger temperatugpesexceed250°C the heater

shuts downautomatically The sensor has to be

replaced if the heatshuts dowras describeth Table "~ heatexchanger

2.
Disassemblys performed according toeStion 4.
To dismountthe sensofrom theheaterremove the lock
washer andhe sensor (Fig.8).
Installationreplacemenbverheat sensan
reverse orderThe lockwashershouldbe replaced
with a new one

Fig.8 +tOverheatSensor
(thermocouplg

17



Check the sensor fapencircuit with a ester.If there isan open circuit faultthe
sensor is defective

Check insulation resistandsetween the termingsland the housingThe resistance
should be not less than 100Wm at 100V. Ambient temperature during resistance
measurements must be between 15 and 35°C, relative humidity less than 80%. If insulati
resistance&loes not meet this ragementsensoishould be replaced

Checkthe sensorterminal on the control unit.Install ajumperinsteadof the sensor
(Figure 9). If the heater stanwith no fault codethe CU is OK. Turn off the heater and
remove the jumper.

If an error occursluring operation of the heater, it is possible that there is a @pek (
circuit fault) in the junction of the thermocouple sensdrere areawo methoddo identify
the problem
1. Disconnectsensor from control unit, connect sensor witesthe multimeter (to
terminalsof temperature measurement) and heat the sevidoheat gun ofighter. The
temperature risshould besmooth. If the temperature changes suddenly, sinaivsthe
initial value, the sensor is damaged. In this case, efteling, the opencircuit fault may
disappear
2. Disconnect the sensor from the headdmeasure the voltage generated by the sensor
when heatedWhen the sensas heated to+100°C (temperature of boiling watethe
voltageshould be approximately 3 millivolt$he voltage o the terminal marked with red,
should be of positive polarielativeto the terminal marked with black

Check the polarity of the sensor connection to the CU (wire with blackimgask
connected to theonnector terminabf the CU with a black dot)A magnetcan be usedbt
checkthe correctness of marking. Contact of the wire with the black nsankagnetic. If
necessary, swap tterminalsin the sensor connector tbfe control unit.

In the case chnopencircuit fault, sensor is defective arsthouldbe replaced.

To check the sensterminalin the CU, installajumperinstead of the sensor (Fig.9)

- If the heater is starteghdthere is no sensor fault, the GJOK. Remove the jumper
and conneca working sensor
- If the problem persists, replace the CU

Fig. 9 tJumper Fig. 9 Z+Connection.
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Removedirt and oilfrom the contactsvith a clean cloth soaked degreaser

5.4 Functions, Removal and Replacement of Temperature Sensors (AIR-8D).

5.4.1 Since January 2015, AIR-8D heaters are equipped with a temperature
sensoffor heated air.

The sensor is installed at theated aipoutlet and is connected to the CU.
Disassemblys performedn accordance with Section 5

Sensor prformance (with power applied to the heater) can be determined by the
output voltage.

The output voltage at 0°@ £,73V. Voltageincreases with temperature. As the
temperature increases bYC, the output voltage will increase by 10mV. Compare the room
temperature and the corresponding voltage outputted by the sensor.

If the sensor gives incorrect voltage, it is necessary to replace the. sensor

To avoid mistakesvhen evaluating performancd the sensaqrit is necessary to
substituteit with a knowngood. If the cause of heater failur® eliminated with the
installation ofthe new sensothen the old sensas considered to be inoperable drakb to
be replaced

When replacing the temperatusensarinstallation isin the reversesequence. If the
problem persists, replace the control unit to a kngaod

Plug ~ Temperature Senso|
& e %ﬁ T
- - °F \
§— | ‘%_—J EN
I
AN _ T /*r/w
(] el

Temperature Senso OverheatSensor

L}

[T 111
LT[
[T T
IIJIIII

s

B
B

Fig.10 tSensors
5.4.2 FromOctober 2015 heaters are equipped wiin additionaheated air

temperature sensor.
The sensois checked as described5d.1
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5.5 Functions, Removal and Replacement of Flame Indicator

Flameindicatoris used to monitor presence of flame in the combustion chamber. Itis &
metal tube with abuilt-in thermocouple.

If an erroris displayedwhen the heater is turned on, check fllaene indicatorfor
continuitywith atester. If there is a break, tmalicatoris defective anghouldbe replaced

Check thdlame indicatorchannelof the controlunit. For that, seta jumperinsteadof
the flame indicato(Figure 9). If theflame indicatorfault codes not displayed ahe startof
theheatertheCU is OK. Turn off the heater and remove the jumper

Check insulation resistance between the terminals and the indiaatog The
resistance should be not less than 1@hk at a voltage of 100V. Ambient temperature
during resistance measuremestteuldbe ketween 15 and 35°C, relative humidity less than
80%. If insulation resistanaoesnot corresponds to this requirement, it is necessary to
replacethe flame indicatar

If an error occurs during operation of the heater, it is possible that there is éopack
circuitfault) in the junction of the thermocoupdéthe flame indicatoiThere aréwo methods
to identify the problem

1. Turn out the flame indicatprconnectits contacts to the multimeter (tthe
terminalsof temperature measurement) and hbatsensorfor instance witha cigarette
lighter. The observed temperature riskould be smooth. If the temperature changes
suddenly, orassumests initial value, theindicatoris damagedin such acase,the open
circuit fault may disappeaatfter coolingoff of the indicator

2. Turn out the flame indicatdrom thehousing andmeasure the voltage generated
by the indicator when heatedWhen the indicator casing is at+t100°C (temperature of
boiling water) thevoltageshould be approximatelyr8illivolts. The voltageon the terminal
markedwith aredtubing, should beof positive polarity with respect tihe terminalmarked
with ablacktubing

In the case chn opercircuit fault, the flame indicatois defective andghouldbe
replaced.

To avoid mistakesvhen evaluating performance of tii@me indicatorjt is necessary
to substitutat with a knowngood. If the cause dhe heater failuras eliminated with the
installation ofa new flame indicatoy then the old flame indicatas considered to be
inoperable anthas to be replaced.

If the problem persistsheck the polarity of the connectiohthe flame indicatoto
the CU (wire with black markg is connected to the corcter terminalof the CU with a
black dot Fig. 7h. A magnetcan be useddtcheckthe correctness ofvire marking. Contact
of the wire with the black mairik magnetic.

20



5.6 Functions, Removal and Replacement of Air Blower

The blower (Fig.11) consists of aectric motor with avolute The motor shaft
carries anmpelleron the volute sidéfor air supply into the combustion chamber), and
fan on the other sid€or heated aisupply).

Impeller

Electric Motor
with VVoliute

AIR-2D AIR-8D

Fig.11 +Air Blower.

Rotatingimpellergenerates air flownithe annular channel of thelute,which enters
the combustion chamber to ensure combustion,adswipurgesthe combustion chamber
while coolingit and remoing remaining fuel and moisture before and aftercombustion
process

The fan creates a flow of air that passes through the rasliatdheheat exchanger
when the heater is in operatijos heatedand the featedair enters therehiclecabinor other
interior spaces of the vehicle

Troubleshooting the air blower
1) Check cleanliness of the contactsnectingAB to CU;

2) Check the performance of tWd8. To accomplishthis, briefly connect the terminal of
the blue wire (white block, PWM) tilne terminal of thélackwire (Figure 12)with a
jumper,athin wire. The heateshould be connected to the power supply, but turnedf off.
the fan stadgto spin- the AB is OK.

3) Check the AB for the absence &ilihd spots”. For this purposepnnect the terminal
of the blue wire to the terminal of the black wire (Figurerh2jtiple times while

changing the position of the fa, verify if the AB starts in every position possildfethere
are any "blind spots'the AB is defective
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4)  Check theperformanceof the speed measurement channel. To do this, connect the
contacts of blue and black wires (Figure,l#)d measure the pulse frequetythe green
wire with a digital testentWhenthe AB is gainingspeedthe pulse frequencshouldincrease.
Open the contacThe AB will start toslow down, and the pulse rate will begin to decline. If
any of these conddns is not met, the AB faulty.

Fig.12 +Control signal (PWM}onnectonsin motor testing.

In case of failure of thelectricmotor or the impellertheimpeller touches theolute),
it is necessario replace thewhole air blower with a new one
If the fault persistsvith thenew AB, check the CU

5.7 Functions, Removal and Replacement of Control.Unit

CU provides controbf the heatertogether with theontroller.
CU performs the following functions
Z initial assessmerftheck ofreadinessor work) of theheatercomponentst
startup
b) assessmermtf howthe heatercomponentsunctionduring operation
c) heater startup
d) heater shutdown
- on command from theontroller,
- in case ofailure of one of the controlledomponents
- when thecontrolledparameters go beyond the permissible limits
(temperature, voltage
- in case of flameout in the combustion chamber
When a malfunctionf theCU is detected, make sure that connecting cabiessand
connector®f theheatethaveno faults Checkthe controller Replacghe CUwith a known
good CU. If after replacing the Cilde heatetbecome®perational, theld CUis considered
inoperative anghouldbe replaced.

22



5.8 Functions, Removal and ReplacemenCGambustion Chamber

The combustion chamber of evaporative tyisedesigned for a#fuel mixture

combustion
Signs of CC malfunctionare:failure of the heateto start(if all other heater elements
are in good condition reduced heat output, burnaftthe housing or internal parts of the

camera, flameout.
InoperableCC needs to be replaced. Partially dismantle the heater and evaluate the

stateof the CCfor deformatiors, soot, burningdamageof structural elements
When CCis replacedjs necessary to assess the condition of the heat exchanger. If
during the assembly/disassemhblyygasketsveredamaged, theghouldbe replaced.

Components in different models

Intermediate Unit Combustion Chamber  Heat Exchanger

Gasket Gasket
A A

Fig.13 — Combustion Camera in AIR-4D.
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Intermediate Unit  compustion Chamber Heat Exchanger

Gasket Gasket
7 12

Fig.14 — Combustion Camera in AIR-4D.

Heat Exchanger

Combustion Chamber

Intermediate Unit

A

Fig.15 — Combustion Camera in AIR-8D.

Heaters AIR-2D had combustion cameras of two types.
1 type(till January2015) tscreen isttached directly to th€C;
2 type (afterJanuary2015) xscreen is attachdatirough a bushing.
Fig.16 - Bushing
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Before Januarg015 After January2015
Fig.15 — Combustion Chamber of AIR-2D heaters.

5.9 Functions, Removal and Replacement of Heat Exchanger

The heat exchangeis designedto transfer heat from hot gases generated by the
combustionof air-fuel mixture in the CC to radiators, which timeir turn, heatup the air
stream passg along the edges of radiators.

During operation of the heat exchangech faultsnay occuias loss ofheat conduction,
increase in temperatud exhaust gasnfore than500°C), burrout of the heat exchanger
walls. Failures occur de to deposits of combustion produeststhe inner wallsand fins of
the heat exchangandalso due tdhe use ot poor fuel

Inspect the inside of the heat exchanger, clean it from soot and carbon black, if
necessary. When replacing the heat exchaagsembly is performed in reverse order. If,
during the assembly/disassemhblyy gaskets damagedit shouldbe replaced.

5.10 Functions, Removal and Replacement of Fuel PRump

The fuel pump is used for metering fuel into the combustion chamber. Heaters are
equipped with fuel pumps Thomikagnete. This pump can not be repaireshould be
replaced with a new one.

Possiblegproblems of thdeatels fuel pump
J during startupfuel is not supplied to the fualbeof the heaterandthe
characteristic knogkg sound is not heaiid the fuel pump
b) the fuel pump operates, but fuel is not supplied to the fuelduthes heater
c) interruption of combustiowhenthe heatereaches itSmax" modei.e. the fuel
pump does not provide tliequiredamount of fuel
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Troubleshooting and determination of productivafythe FP are performeds follows
- before starting troubleshootingheck availability and quality of fuel in the tank
- make sure that theiring and connectors are in good condition
- make sure that the FP wonrkbenthe heater is turned pandthe characteristiknocking
sound of pistomovement inside the pungan be heard
It is allowed to removéhe FPand shakdt to eliminate potential stickingf thepiston
within the pump due to prolonged storage or faitorperform required maintenance
To check thavorking condition of thd=P, you candirectly connect goowersupply;
correspondingto the operating voltage of the pumi the FPterminalsfor a short period
(imitating pulses)If you heartheknocking sound the fuelpumpis working
- check the tightness of the fule all the way from the tank to the FP &noim theFP on
to theheater

If all of the abovementionedproblems areesolved,it is necessaryo check the fuel
pump performance. The fuel pump output should bey@3H ml per 100 strokes. ifs
performance is less or more, then the fuel pshyuldbe replaced

FP performance check is carried out by means of thedueling deviceUPT-4.

5.11 Functions, Removal and Replacement of Controller

Thecontroller(Fig.17(a)) has the following functions
- start and stopf the heater in manual made
- choice ofoperation modes, by power or by temperature
- displayof the set temperature or power
- displayof temperatureffom thesensor integrated in the heatée controller, or
remotewhen connectéegl
- Displayof a fault coden case of heatanalfunction

Thecontroller(Fig.17(b)) has the following functions
- Starting the heater for an unlimited time.
- Adjustment of the heat output of the heater.
- Adjusting the temperature of the heated air (when connecting the cabin sensor).
- Indication of thestatus of the heater by LED.

To determine th@erformanceof the controller, press any buttonnathe controller. It
causes a lighnhdicatoron the controller to illuminate

Fig. 17 (4 +ControllerPU22 Fig.17 (b)- ControllerPU5
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If when you press button, the indicatoon the controller doesot light up, check the
wiring, thepowersupply voltagef the controllerand electrical contactd the terminals

Any dirt or oil should be wiped ofthe contactsvith aclean ¢oth soaked in gasoline

If after the removal of defectee controller still does not woyrk is necessary to
replace theontroller If after the replacement tisause of the fault is correctetie old
controlleris considered to be inoperable anshould beeplaced. Theontrollercan not be
repairedjt should beeplaced byanewone

If after thereplacenent ofthe contrder the heater malfunction persists, check
the wiring andhe CU.

5.12 Functions, Troubleshootingnd Replacement of Cabin Sensor
(it is available as an optign

The cabin sensor (Figure 18) is used to measure air temperature in the aitsa of
installation andit allowsto maintain desired temperatgneithin 1 y30°C.

Theperformancef installedsensoicanbe determine by the operation ahe heater.

If the heater does nataintainthe desired temperature

- measure the temperaturethe sensor area and compare its value with the value

displayed on the CNTRL

- replace the sensarith a known good and retest

If the heatewith anew sensais working properly, theld sensor is defective astiould
be replaced. If the heateith anew sensor still does notaintainthe set temperatureheck
the CU

12+1

(1 =hip; 2 - pin connector

Fig. 18 +Cabin Sensor

Sensor prformance (during heatoperation)canbe determined by the output voltage.
The output voltage at 0°€2.73V. The voltagancreases with increasing temperature.
As the temperature increases by @ output voltage will increase by 10mV.

Attention! The aabin sensor, if installed,should be disabled, if you have to run
the heater when the air temperature is more than 36K
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6
6.1

DV
a)
b)

c)

Tools and Equipment for Maintenance and Repairs

TestSand
Maintenance and repair leduid and aitheaterss carried out othestationary tesstand
1105.000 (Figure 19).
The stand is designed for the following operations
tesing liquid and air heatergsing a diagnostic device and deteratian oftheir
faults,
checkng the performance dad fuel pump, air blower, temperature and overheat
sensors, flame indicator, glow plug
checking the performance djuid and air heaterafter repairs
Key features and wonrocedures othe stand are described in thygerationrmanual

for DV 1106.000.

Fig 19- Test Stand.

Note. Thisstand allows you to perforguick andhigh qualityrepairsof liquid and

air heaters

6.2

USBadapter
The USB adapter is designed for connecting liquid and air heaters to a personal

computer (PC). It is used to obtain data on the status 6§the or air heater

The program starts Air heaters from computer and reads data from the heaters:

start number - supply voltage in Y

current mode of operation - flame indicator value istandardinits,
software version - fuel pump frequency in Hz

ar inlet temperature in °C - electric motor speed

For more information, refer to the instruction mamfathe USB adapter
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7 Heater Check after Repair.

7.1 After repair the heateshould be tested for efficiency on tB%/1105.000 standand
after that it can be installed on the vehi€lde heatecanalsobe tested othe vehicle on which
it will be used)

7.2 Connect the heater 12 or 24V powersupply(depending on the heater) aadhe
fuel tank Thenfill the fuel lineto the heater by meansafuel priming deviceStartthe heaer.
The heater should start at tiienimum power modevhich is set by the controlleFhe heater
should operate at th@inimum power modefor at least 10 minutesVhile changingthe
powermodeof the heateby means of theontrollerfrom the minimunto the maximum value
make sure that the intensity of heating increases

7.3 At maximumpowermode measurehetemperature difference between the inlet and
the outlet of the heater, the exhaust gas temperandscarbon monoxide (COgontent.
Temperature difference between inlet and owleduldbe at least 7600 K Exhaust gas
temperaturshould benot more tha®00K The carbon monoxide (C@bntent should beot
more tharD.1%. After conductingthe measuementsswitch off the heateiThe LED on the
controllerwill blink frequently, which meanthat thepurging proces is underway in the
combustion chamber. After purgimgfinishedthe LED will blink infrequently, which means
thatthe heater is not workinyhenthe work iscompletedtum off the power andismount
the heatefrom the tesstand

If in the process of starting or running the heater, there was a foasihatevereason
and the heater wgaurned off, the display paned the controllemwill show a fault codeOnce
the caise of the failure is correctetthe tesshould baepeated.

When the heater isaanted on theehicle aftethe repairit should be checked fproper
operationbothwith with engine off and on

Attention! The cabin sensor, if installed,should be disabled, if you have to run the
heater when the air temperature is more than 30K
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