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lntroduction

Application field of Air heater
The air heateris not affected by the engine,and it is

su pplied forthefollowing vehicles with corresponding power.
. All kindsof autoandtrailers.
. Constructiormachinery
. Agriculturalmachinery
. Boat,ship,yacht
. Caravan

Function
' Warm-upf,efrostglass
' Heatandkeepwarmforthefollowedarea:

--Driving cab,cabin
--Cargohold
--lnterior of staff carrier
---Caravan

The heater can not be used on followed place and
situation
. Constantheatingforlongtime:

--Living room,garage
--Residential purpose boat

. Heat anddry:
--Life(people,animal), blowing hot air d irectly
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--Articlesand objects
--Blow hot air to container

Heater safetyinstruction of instailation and operation' Installation
Prevent the substances around heaterfrom being damaged
and infl uenced byhigh temperature.

. Exhaustemissionsystem
when put the exhaust vent, prevent the exhaust entering

the heating spacethrough ventilator, hot air inlet and window.
Keep the exhaust pipe crear.The exhaust pipe ouťet shail be
kept away from anything flammable, and avoid heating and
igniting theflammabre goods and roading cargo on theground.
. The air inlet of combustion-supportingair

the combustion-supporting air which is used for heater
burning shall not be inhared from passenger compartmentrhe
air inlet shall not be brocked,andkeepthe inret openandcrear.
lf the air inlet equippedwith firter, keep the firter crean
regularly.
. The heating air inlet

The heater air shall be composed by fresh air or
circulating air, which is inhaledfrom cleanarea.The air intet
pi pe shal I be protected by safetyfence or other suitabletools.
and keepthepipe clear and open.
' The heatingair ouilet



ln order to prevent the people and goods from being
damaged,thehotair pipe shall be installed in the place where it
could not beaccess to easily.

Safety instruction
. Followingmeasuresshallnotbeadopted

--Change the important component of heater
--Make useof the spare parts from other manufacturers

without permission
--Disobey the instructionand guide during installation or

operation

. Only allow using original attachment and spare parts

during installation and maintenance
. The heaters shall not be usedin the places wheremayform

flammable vaporor dust,for example:
--Fuel depot
--Carbon storehouse
---Timber storehouse
--Granary and similarsites
..-Diesel/oetrol station

. Theheaters shall beturned off when fillfuel

. lf thefuel leakor discharge from the fuel system of heaters,
please contact with theservice providertorepair

. !n theprocess ofwork, it is forbiddento cutoff theelectric
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power directlyto stop theheater working

Product

Survey
Kw 2.0 Ai r heate(here i naft er referredto as the h eater)is

independent tothe original engine system jt makes use of 1 2v
or 24v direct current to drive. Therearetwo kinds of control
mode of the heater:Automatic control mode and Manual
control mode. The heater adopts light diesel and gasoline
which correspondstothe environmental temperature asfuel,
and it can be started and operated normallyat the temperature
of above-4ON . The inhaledfreshair is heatedtohot air
throug h heat exchanger bythe energy which comes from fuel
burning,then blown to whereit is neededrhis type of heater
owns the advantageof compact structure,light weight, high
thermal efficiency, economizeon electricity and fuel, easy
installation.

Tech n lcal specification



PowerZWH 2000 3000 5000 8000
Heating medium Air Air
Fuel Diesel Diesel
Fuelconsumption Z l/hH 0.12-0.240.1 5-0.40 0,18-0.480.20-0.50
Rated voltaoeZVH 12V t24V 12U t24V
Workingtemperature Zl! l- .50NÍ 45N -50rlr 45fi
WeightZKGH J .b 5.0 5.0 A N

Structural principle

After theheater starts,theglow plug comesinto operation,
the magnetic pump begins to supply fuel,
combustion-supporting fan inhales combustion-supporting air
from outsideof car. The fuel generates the heat by burning in
combustion chamber, which is taken by aluminum heat
exchangerThe inner air pushedby the heat exchangefan
brings heat to where it is needed through the surface of heat
exchanger. And the combustion emission is discharged through
exhaust pipe.



The structure of hood-shape case
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1 -Main engine;2-Suction hood ; 3-Upper hood;4-Bottom-hood;
S-Air outlet; 6-Rear hood {Hood: CaseEhell}

l.Exhaust tube 2.Combustion pipe3.Combustor4.Fuel tube 5.Air inlet

d istri buter6. GasketT. Combustion supporti ng fan blades 8. Bracket of

fan motor 9.Gasketl0.Combustion supporting airinletl 1.Fan motor

12. Bladewheel of heatingfanl3Main control panel l4Fixing screw

lS.Fixingscrew 16.Fixing screw'tTlgnitor 18. heatsensor

1 9. Sensor Fixed bracket

lnstallation
Only special-purpose parts can be used for installation of
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the heater.Following picture is the diagram for installation.
The positions and ways of fixing of various parts may vary
from one automobile model to another, but the general
principles must be followed in conformity with the
requirements of this chapter. Otheruvise the heater may not
work normally or safetyproblemsmy occur.

Main heater installation
The main heater could be installed both insideand outside

of the vehicle. lf the heateris installed outsidethe vehicle,
measuresmust be taken to avoid splashingwater onto the
heater.Enough space must be provided for installation for the
convenienceofheating airflow and installation,maintenance of
themainheater.

Good sealing ís necessarybetweenthemain heater and
the installation surface on the vehicle.The special gasket
supplied by the manufacturer must inserted in.And the
installation surfacemust be even.lts parts at the installation



bases of the main heater should have uneveness less
thanlmm.Afterdrilling installation holes, eveness must be
improved according to this requirement.Atinstallation,please
rotate the four M6 nuts tight, which are provided by the
manufacturer.

For re.instal|ation of the main heatería new gasket must
be used to replace the old one.

Attention must be paid to that the inclination angleshall
not exceedthe limit, or normal operationwill be affected.
Direction for installation of the main heater is shown in the
following picture.

\
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Afte. instatation of the main heater,pfease checkandma kes u rethat thereis no contactor friction between the biadewheel of fan and other nearoý parts to avoid unsmoothoperation.

Instaflation of Air Heating System
The air heating system of the heater should not beconnected with the ak channel of the vehicfe.Either

[1"J,:!:"ntoutercirculatioňorinnárcirculati",,ňJ;;anbe
when an externaf heating airtube is attached to the heater,th e tu be d ia m ete rs h o u b ili ň" ;;er th a n 8 5m m. I tsmate ria Is h o u l d be ca pa b I eto'es i.t i" m p-" iju re ot 1 3 o bl ÉThe maximum pressuredrop betweenthe air inret side and

31.iŤ;:1 " 
of th e a i r h e a t i n g š ňi" ň-. n o u l d n ot b e h i g h e r th a n

The hot 
"il" 

fr:T jle heating system shoutd noteruprontosuch parts which are unab|e-to, iesist h."tň;š"ng",vehic|es,thehotairvent shou|d nď be b|9cked by paósengers.Aself-provided protectivenetcan oáňšiarleo if necessary.For heater working.in 
""t".nJ 

Jňiá.'on'ooe,the position ofa i r i n I et po rt s h o u řd 
:.: :::i;;tJ g"ulř" n te e d th a t u n d e r n o rm a Ioperationnosprashof watercan 6e suckedinto the heatertheno exha ustfromthe en ginecan be su Jřeo in.Fo r h e a te r wo rk i rřg i n i' tó i"áiJř. 

" 
l a ti o n, m ea s u re s s h o u I dbetakento avoid re-enteringortnesuppfied hot air into the airin|et port'|f noair inlettubeiš;il;;ň;á inthis mode,amir in|ethood with grids must oe instJieo-ařti" .i," in|et port of themain heater.Thein|et airsr'ouiá ÉĚáňnt,"o' the co|d area ofthe com partment, s ucn a. u n J", tň"'l... or berths.
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Installation of Fue! Supply System
Fuel for the heater can be supplied from the fuel tank of

the vehicle or an additionalindependent fueltank. lt is not
allowed to install the fuel tank in the cab or passenger
compartment oranyregionthat is possibly tocausefire if an
independent fuel tank is used.

The elevation difference between the heater and fuel
pump, and between the fuel pumpand the fuel pump produces
pressurefromfuel to the fuel pump.Theinner diameterand
length of the fuel tube is relatedto the resistanceofthe fuel
route.Please considersuch factors for installation.

EřL.
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Fuel pump installation
Thefuel pumpshould beinstalledin placesthat can avoid

heatradiant from the vehicle partsthat can emit heatand in
places with cool air. lts ambienttem peratureshou ldnotexceed
201! . Directionsof installationof thefuel pumpareshown in
the following picture. When installing the fuel pump, please
usethe fuel pump holdersupplied with the heaterto hold the
pump tight. The pump is fixed with the shock-reducing
tightening piece.
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Fuel Filter installation
The fuel filter should be installed before the fuel inlet

port.Please makesurethatthefuel flow is correctlyfollowed.
Its positionshall bein conformitywith theabove picture.

!nstallation of Fue! Tube
Only the flexible nylon tube, which has good

I ight-resistance and therma I stability,su ppliedwith the heater
can be usedasthe fuel tube.The innerdiameterofthe tube is
T 2mm.

The positíon of fue| tube should be against flying stones
and be away from any heat emitting parts of the vehicle.
Protective device can binstalledif necessary.

The fuel tube from the fuel pump to the main heater
should bein anydirections other thandownward directionThe
fuel tubeshall betied in someproperlocationto makeit fixed.
The d istance between twoties shall be less than 50cm.

The fuel tube fittings supplied with the heater should be
useďor connections betweenfuel tube andfue| pu m p,fueI tube
and heater,fuel tubeandsucking tubeof fuel tank and fuel tube
and reducing T.The fuel tube should tie with fuel tube
clamps.Bubbles should be eliminated from the connecting
places.

-EL.
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1 -Fueltubeclamp;2-Fueltubefitting ; 3-Fueltube

lnstallation of FuelTaking Device
The openings on the fuel tank (or tank cover)for

installation should be appropriate in size,with trimmed brim
and with good evenessaround theopening.Good sealing is
necessaryforthebaseofthe fuel taking tube.The bottom end
of the fuel taking tu beshou ld be 30mm-40m mfromthe bottom
of fuel tank to suckenough fueland at the sametimeto avoid
sucking in impurities sedimenton thebottomof fuel tank.

$o'"nrctcr oťlrolc

Š

- ljucl takinu dcivc is onlv
ř rrscrl tbr ni.'tal t.uc| tanť

Thc mininrunr distancc is 25rrrtn

lf fuel is takenfrom the fuel pipe to the engine,the fuel
pipefrom thefuel tankto thefuel filter shouldbe disconnected
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and re-connected with thethicker pipes of the reducing T.And
thethinner pipe of the reducingT should connect the fuel pump
of the heatervia fuel tube fitting and tube. The angle of
installation must in conformity with following picture, or
normal work of the heaterwill beaffected.

After installation,the vehicle engine shallbestarted and
then turned off afterone minuteó sworktoe|iminate air trapped
in thefuel sucking pipe.

t  -Ť*
l i r  l i rc l  l i l tcr . r  c i r ic lc
l i rc l  purrrp iu l( l  L 'n! inc

- l i r  
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Installation of Electrical System
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lnstallation of Combustion Supporting Air Sucking
Tube and Exhaust DischargeTube

The combustionsupportingair must be suckedin from
external fresh air outside the vehicle.The exhaust from
combustionmust be discharged into the air through exharst
tube. Measuresmust be taken to avoid the exhaustfrom
re-entering[e vehicle.

The tubes go through the outer wall or holes on the
bottom of vehicle. Measuresmustbetaken to prevententering
of splashwater. The tubesmust be protectedand can resist
shockpermanently.

Only the air i nlet tube and exhaust tube providedwiththe
heatercan be used Íhe air in |et tube is a corrugateQipe made
of a a|uminumtube that itÓssurfaceis coveredby plastic and
paper: The exhausttube is corrugatedstainlesssteel tube.
Pleasddentify them and do not makemistakest installation.
To connecthem with heater, pleassrsethe suppliedclampsto
fix them tightly on the combustionsupportingair inlet and
exhausttube vent respectively.The protective hood on the
vents of the air inlet tube and exhausttube must be kept in
goodcondition. Do not damagdhemor remove them.

Both the air inlet tube the exhausttube should come
outwardsand downwardďrom the heater,otherwisea T 4mm
hole shall be preparedatthebottomof the tubefor dischargeof
condensationwater. lft he tubeneedcu rve,the rad i uscan not be
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smallerthan 50mm.Also,the sumof all curveanglesfor each
tubeshall not exceed 270N.

The openingof the tubes should not be oppositeto the
direction of the runningvehicle.

The tube openings should not be blocked by slurry,rain
and snow or otherdirt.

The exhausttubeshould beinstalled in far distance from
the plastic parts orother objectswith poor thermal resistanceof
the vehicle body.Thexhaust tu beshouldbe properlyfixed.The
exhaust vent should be downwards,perpendicularto road
surface with angle of 90f n 10f .To ensure suchan angle,the
fixing clip for the exhaust tube should be within 150mm from
thetube end.
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Warning: Violation against the above requirements
may cause fire.

lf thesectionof the exhaust tube inside thevehicle may be
touched bypassenger,a protective cover hasto be installed to
prevent human contact and scald.

After the installation, the heater shall be turned on
repeatedly fora few timesto makethe fuel tubefull-fi l led , so
asto avoid staring failure dueto lackingfuel.

Controller

Rotary Knob Panel Instructions
Introduct ion ol 'keys:

ON-r 'startup

OFF-> shutdown

Rotary knob.>lelnpcÍalurc ldiuslnlcnt rn11 u' iod spccci cr l l trr ' l

[- ight ing instruct ions:

( i r n s i d c r i ng  t l r r t  t h c r e  i s  l i g h t i ng  b c l r *  ( h .  ON  O I r F  k e \ .  l h c

( ) p cÍ t t o r s  s i l l  Í j nd  ( ) u (  t he  r l Í i t Í \ ' k n ( ) b  c a s i l l ' u n r l c r  t l l e  da r l \

c nv i r t r nn t cn t '  The  l i g h t i ng  ( ) n  t h c  ( l u l s . dť  l l l . r t r t i l I r  k t l r l b  r r  i l I

sho\\ '  thc tcmperi l tur-c r aluc aod l i i lurc .rrtc

Key funct ion introduct ion

ON- ' P I c a s c  p r c s s  t l r c  ( ) i . l  k c y . l c n l l r  l I l e n  l h c  r l o r k i ng  l o I t ag c  hu s  s a t i \ Í l c d  l h c  r c l i l l c ( l  c t ud i t i t l t s '

OF l : . .  P l c a s c  p r c s s  t h c  ( ) F I  k c r  l c r l I l r  l hť r l  t h c  n l a ch i n c  i s  undc r  t h c  wo r k i ng  s t a t c '

l{otary knob. ' lhc tcnrpc|i l turc lr i l I  r isc rrhcn thc ro(Jry knob is rol|(e( l  c]ocku' ise. rt lh is In(nl)c i l I .  thc |ť(i

indicators u' i l I  bc i trcrcased on thť oÚIsidť {)f. lhc rotary knob'

l  hc tcnrpcratufc s ' i l l  c lorrn rvhcn thc rolary kn()b is fotatcd ant i-c lockuisc. al  tbis rnonrcnt. thc rcd

indicators \\ i l l  bc rcducct l  on thc outsidc ol thc rorarv krrob.

Fuel filling by hands
P|easc Íolalc the r(trary knob clocks' isc undcr t l lc () l .I  s(atc unt i l  thc rcd indical l rs arc on. lhen. plc i lsc prťss lhc

Ol 'F butnrn l i rr  nrorc than -- l  scconds. at thrs r i lorncrt.  thc nranual oi l  pumping r i l l  b(: startcd. Plc isc prcss (hc Ol. i l

ration and Contro!



Tips:
seconds.

1) .The fuel pipe should
eters.
Z). The voltage would be
- 12.8 volts.

be 1.5 meter - 2 m

better, if 11. 5 V

Installing picture:
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Maintenance
During the runningof heater,it tests andchecksthe operating
stateand fault in the whole course,and the controllershows
fault codeson theLCD / LED constantly.

The fault codeof LCD screen

EIL.



l2V-24V Comm6a Digitat Panel Operation fnshuction

l, Inďcators

Status-> PermaneDtly on upon startup, blinking r.pon the initialization
of ďrutdown, offrpon the coňFletion of shutdown
Time-> Permanently on when disptaýng the time or setting the timed
startup or shutdown, and offunder other stahrses.
vo|t!8e.> Pcrmanently on whcn disptaying voltage or s€tting th€
paramercrs in relation to voltage, and offunder other stahses
Temp€rrture.> Permanently ol when displayrng the ainbient
teÍpeÍatuÍe or seÉing the operating temperatufe, and off under other
statuses-

2. Key Function
A-> Under the setting status, press it to raise the parameter to be sei;
under the non-setting status, press it to raise the operating temperaure
io b€ s€t

Set-> Enter the setting status to adjust parameters and change the
machine's operating status

On/off -> Promptly press it to start up the machine, and the status
indicator becomes permanently on; press and hold the key for 2 s€c to
shut dowl the machine, and the status indicator becomes blinking
OK-> Under the setting status, press it to confinn the current setting
va|ue and proceed to the next parameter to be set; under the non.s€tting
stanrs, press it to view the machine's siatus
V.> Under the setting status, press it to reduce the paÍameter to be set;
under the non-setting status, press it to reduce the operating
t€foperafure to be set

Description of Setting Parameters @ress the Set Key to Enter)

l . Time

stttng

Use the up/dom keys to l Pms the oK key, and comuÚvely rct the
adjut the pmeter Hou (24-hou system) md the Minute, md pffi

the OK key to proc*d to tbe next pmeter



Ý

2. Timed

startup md

shutdom

sthng

Ý

Admin

pasword

mput

Ý

3. Pmp oil

volme setting

Ý

4. Éa

revolution

spe€d $tting

Ý

5. OpeBting

volage settiug

.>
It is offby default, displaying t-OF;

prcs the up mw key to activat€ it'

displaýng lon

Prctbeup/dom kcys to rcdiryů€

minimnň puq) volme, md pm

the oK key wbm the requircd vďue

ls st

Prc tbe up/dom mw keys to

modi$ the minimm fan rcvolution

speed, md pm the OK key wha

the required value is rct

) p* th€ oK key to

comutively st the ťrst gÍoup of

startup/shutdom tim" talues mh th"

wond group of startup/shutdom

time valm, md thm prcs tbe OK

key again !o prc€€d to 
'tbe 

n*t

mcter

+
I For the mimum pump oil

volumc *ning, w thc up/dom

mow kcys to modiry it ď rcquired'

md lhen pnsš the oK |Gy to

pre€d !o th€ nilt parametď

+
I  For 'ůe mimum fan

polution sp€€d stting, W the

uýdom mw keys to modiry it ď

rcquired, md thm prcs tbe OK key

to proce€d to the n€xt pffimeteÍ

I pm tbe uďdom arcw keys, md wb€n the @ret va|ue appars, pre the

oK key to prceed to tbe Mt digil A.ftcr ď fou digits rc input corectly,

pres the oK keyagain to preed tothe nďtpaJmoteÍ

+

->

+
The min boud's opemting vo|lage cm only be adjusted udeÍ the shutdom

status. Pres tbe up/dow mw keys to switch the op€nting voltage to the

l2v system (disp|aying U.l2) or to the 24v systm (displaýng u.24)'

(Before staÍtuP, plrue chrck whetber tbe oil pump' the motoÍ md th€

ignition plug are suitable to each othel to avoid damge)

t
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ó. RevolÚion

speed sigDal

seletion

Ý
7. Admi!

pNword

msdifioation

Press the up/dom mw keys to *t the rcvolution spcd signal' Selmt I if

tbe me whcl hs two mgnets with the opposite polility or b6 only one

magn€t. Plw selet 2 if tbe vme whel hA two mglets witb tbe sam

polarity. rtb€ pammeteť is imrrcc! l-fold speed mr will mour.

By dcfeult, the OFF stats is displaycd. Prcss the OK key ifno modification

is nccded, to skip the password modification md automtically quit aftď

saving the pameteB. Pres tbe up mw key, ad whm tbe ON status is

displaye4 pre tbe OK key to mtsr the modificatim stanE, and inPut a

4digit new psword, ild press tho OK key again io sve the new pmword

md the adjusted pammelerc for automtic quit

Note: afta a.Il pametcrs m st' you must pres the oK key to quit md $ve the st parmeÚeE. If you

quitbypNingtbesetkey,thcpamteswi-l lnotbegved.Plerecrefrrl lycbrckerchdigitoflhe

new psword, and kep it in mind rc that you cá ue it to change pffietes next time.

4. Description of Mtchine Strtus Query->
Time displsy

Undq tbe nm.sttlÍg <.
status, pffi tbc OK
key to view cyclicďly

5. Manuat Fuel Fllllng Descrlption

Undq tbe non-*tting st8nE, fiFtprcs md hold the dom mw key, md thenpm thc OK Fy

simu|taneouly to ent€r tbe minual oil purying inter&ce. When HOF is displayed' fiNt rc|eas.

úe oK ken md thon rclw lbc dom amw key' Press tbe up amw key to aotivate manual oil

purying, H-oN will bc disPlayed md you wíll hw the oil purying nois. Simply pm the

dom aÍrow lcy or tbc set k€y to .leactivat€ it md quit tte mual oil pmping.

6. Timedstrrtup/ShutdownDescription
Á.fta*ningúemtime,pmtbeoKkey!oatďthetimedstaÍtuďshutdomsttingfunotion.

By debutt, oF ildi€t6 the off stana, and plcas press the up mw key !o actiwte thc oN

statls,th €nyoumpBtheoKkeythesetthefiFtgroupofvalues,withthehoumdminut €

v8|ues foÍ tbe staÍtup to be sr fiÍst, 8nd ffinďy enter md *t the hou md minute values for the

shutdom if tbc vďm for tbe startrrp ue set. Then' pre*s the oK key to entď the sond goup of

valuc. witb siEilaÍ sening m6|rc as tbose of the fint group. You may specifu m intwal

betreotbetyogrcupsofvalues.Thatimingfunctioncmonlybeperfomedoneuponeach

*Úing, i.e. if tlr€ set tiňiíg vďus rc pafomed' they will be invalid, md you necd to reactivate

tbe timíng firnction and sct new va|ues for the timing.

7. Tempeřrture control Mode svitchover Description
Under ůe non.setting statu, fiFt prcss md hold tbe up mw key, md tha prcss the set key

Ambimt
temPenurrc
ďsplay

HistoÍica|
fault oode
display

+ set teÍry@nre
display (automtic
tempemm
controlyset pmp oil
volmc display 

-'l

(mual tmPeraarre #
control)

+ Pow spply volagc
- Ósplay

T-



simultanmusly, if the pmel displays P-n (xx inďcates pump oil volume), it indicatcs that you

have enteled tbe mua| tmpenfurc rcntrol mďe md the p'nr oil volme for opemtion is

rotrained within a mge betwen the cment pup oil volue md the initial pmp oil volme.

Whm you pms ůe above m€ntioned keys simultanmusly md thc parel displays xx .C (u

inďBtes temperahre value), iťindicates that you havc enlacd the automatic tempemture controí

mode and the pump oil volme for opention is rutrained within a mge b€twm the ruimm

punp oil volue and the initial pmp oil volume. Under th€ two mod6, the automatic chmges of

pmp oil volme both depmd on the vriation of the lempcmtre' but ůe diffcme betwren the

two mods iŠ tba! udď the automatic mode, tbc pmp oil volme m rcaoh thc muimum value

st for the palmetq, which lads to higba tcmp€ntuÍr of the mhine; uder the mual mďe,

the pump oil volme is limited t.o the cmt setting value md m not mh the ffiimum valu€

set for the pm€tq, tbs the equip.ment's Ůempffitrc is limited to the selsted mge, wbicb ís

more adaptable to certain old-frehioncd drivcs.

8. The instructions on th€ LcD prne|
In the condition of not wtting, pm nised first, pÍ€ss the confimation key at the same time, io

kwp more than 3 wnds. ReÍno.t€ control to the cďe into the inrcďacg display HFA.' pms on

the Énote conEol to open fiÍe away

Contol code, the code after the exit of ode interface, the machine into the boot state, if the code

dog not mter tbe bmt failuÍ€ state. Timeout is Wong code automatically withdraw from code.

LCD pmel using the above method

Strive for the Perfect Vehicle Life
Xinmaizhong will serve you wholeheartedly

l. The fixcd baclloard ďnll be mled md sepmtcd ůom thc vcbicle sh*t metal

duing installation to avoid the pbpioal injury !o tbe dÍiver whm tbe coBbBtioD g8s

flow in the driving mb from tbe gap-

2. The exhaust pipe lmgtb shall be 30cm at lmt.

Wanings | 3. The exhaust gs out|et sbal| b€ fimly placed in the empty space'

4. The exbaut pipe outlct sbďl not lmk 8t the dÍiving dire.tion

RecmadatioG: It is sugg6tcd to apply thc wlat to blck offthe imtal|ation gap whs the hateÍ has

been fixcd.

EI!L.
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lmtrm.ioN for Us of l2v. 24v Gcnerr| LcD Prn€l

l. Buttotr function
< -> In the setting state, ircreas the setting parameter, non-stting state.

increae the working temperature or oil mss.

oN/oFF -> shoÍt press start-up button. LCD screen disp|ays ď. and |ong

press shutdown bunon for 3 reconds, LCD xran displays fi .
> -> In setting state, decr6e the setting parameters, in non-setting slate,

decrease working temp€ratue or oi| mass. The basic operation can be

referred to above state. and the fo||owing opemtion descriptions €n be used

for setÍings.

s€tting -> Enter the s€ning state. adjEt setling pďameters. and

change the working slats ofthe machine

Conlirm -> Under the setting state. confirm the cunent setting value

and enter the next parameter setting. View the machine state in the

non.s€tt|ne state.

2. Query mrcbiBe strtus (keep short press of the conÍirm button to switch one state 8t a time to mrke iÍ

dbphy cyclicrUy)

Time disp|ay .) Ambient temperafure disp|ay + setting t€mp€rafure display (automatic

temp€rature contro|)/sening oit mass disp|ay (Manua| temp€ratue controD 
-l

I P*., 
"onfir. 

bunon to view cyclically ? History faull code display + Altitude display

+ Supply voltage display

3. De*ripÍion offuel Íil|ing in manua| mode

Under lhe shutdown state, press the do$n-regulalion button and setling bullon simultileo$ly to condwt fuel

fil|ing manully' which displays|{ ď, and after re|eoing pÍess upregu|ation button and it displays|{ ď, the oi|
pump staíts to work. You can hear th€ sound of the oi| pump working and the oi| pump icon lights up. Press

dowrregu|ation button to disptayÍ ď' exit fue| Íilting the oi| Pump icon disappeaÍs. The prrcess of |ine air
evacution shall be dore under watch. when the oil reaches the psition of the oil inle( of the machine, it can be

stopped. lfthere is tm much oil enters the machine. there will be black smoke when igniting.

4. Drcrlption of t€mpcÍ'ture coBtrol mode switching

hess tbe up-regu|ation blÍton ilnd conlirnr button simu|t8neoN|y to conduct temp€ratm contro| mode switch.

There ge manm| temperature contÍo| mďe (oil mus adjm1."nt 1 5hqrysí- |6' number reprsents the oi| mms) and

automatic temperature control mode (temperature adjrctment showsl5oE, number represents the temperatÚe). The

difference between two modes is that: in automtic mode, pump oil amount can Íeach the maximum upon

parameter setting and the machine hea! is high€r, the mnua| pump oi| 8mount is limited to the current setting va|ue

and will not rach the maimum oil value st by the pmmeter. which makes geam clearly shown and is very

convenient for the part old hands.

5. De*ription ofremote contrcl code mrtcbing

ln the shutdown state' prms porrcr bulitrn md conllrnr butlon simu|taneoEly in the Iemote control Íi6t. then text of

naiting lir nratching appeam on the remote cont!|, then ktrp long pres up-regulation and do\n-regulalion

butlons of LCD panel. when showing |fF. it enlers lhe remote contro| code mtching inteďace' upon success, it

EEL.



sill automati€||y exit the interfacg then, it shom notm| working parmeter. lf the cod€ mtching failed, it would
not enter the norma| state ofdisplaying working paÍanrcteÍs. The code mtching state wi|| be automatically exited
when it dGs not receive remote control cďe over time.
ó' Desription of psrsmeteÍ s€ttlng prmedure (pBs stting bulton to enter s€tting stste)
I lime sening - Pras the upregulation button or dom-regulation button to adj6t parameters- ,

+ setting parameters of hour (24-hour system) and minute successively, and

press confirm button to confirm the parameters to enter the next item.

Ý
] Timed slan-up 

5 
Ctosed bv defau|t. it shows lď

senrng - pms upregulation button to slan

up, it shows '. , pms confirm
button to enter

Ý
3 Timed shutdown 

+setrrng C|osed by defau|t' it shows ?ď,

press upregulation button to start

up' it shows lď, press confirm

button to enter

Ý
lnputting of

ad mi ni strat ive

password

Ý
4 Setting of pump

oil amount I 
Pres5 uPregulation button or

- down-regulation button to modiry

minimum pump oi| amount' afteÍ it

reachs the required numbel press

confirm button to enter mulmum
oil mss setting.

Ý
5 Fan speed 

+ 
Press upresulation button or

seKing - down-regulalion buflon to modify

minimum fan speed, &fler it reaches

the required number, pr6s confirm

I 
hess up - down bunons to adjst, when the conmt number appmrs. press confirm

- button to enter the next digit' after the 4.digit password is entered correctly' pÍ6s
confirm button to enter the next item, input erro| will lead to retÚning to the step
ofwaiting the fi6t numbeÍ to enter. Ther€ is no need to modiry subsequent data
press setting button uilil it exits, or wait for l0 ssonds, it will exit automtically
for oveítime.

\ Sening of hours. minutes in tum.- -
trmrng ls lt le counldown,
maximum is 99 minúes ild 59

stronG.

\ Setting of hours, minutes in turn.-^ rrmtng ts tne countdown.

maximum is 99 minutes and 59

ssonds.

+ 
Pr€ss upregu|ation button or

- down-regulation bufton to modiry
maximum pump oil amoun! after

it reaches the required number,
press confirm button to enter tbe
next item.

+ 
hess the up-regulation bunon or

- down-reB,ulation butlon to modify
th€ maximum fan speed to reach

the required value, and then press

,--



Ý
6 Operating 

+
vorEge se[rng

Ý
7 Selection of

sp€ed signal

Ý
8 Selection of

ignition plug

power

Ý
9 AdtninistÍative

password

modification

+

-)

button to enter maximum speed conlirm button to enter th€ next

sening. item.

Main board opr'rating vollagc can onl) bc selectcrl unrler lhc shttlclo*n slale. Press

upregu|ation button or down-Íegu|ation bulton to switch the setting of the

operating voltage. adjust the |2V system to u. €  24v system to t,.ěí'to

complete the se|ection. t}clbrť \li lr l-Úl). chccl \hťlhcr l|]ť oil purnp. ntlor atlcl

ignition plug ol thc nrachinc arc nralcherl. lhus aroirl ing tlatnagc.

When it displays 9l.Í to press uPr€gulation button or down.regulation bunon to

set the speed signal. Selst 9l'l with the same polarity of two magnets of the

impeller and selrct 9'r (default value) with different polarity ofthe magnets or

only one magnet. This parameter is incorrectly selected, which will lead to the

speed di|Ťerence of I time.

When it displayst-s. prms upregulation button or down-regulation button to

modiry the numbers (1 = 35u 2 = 40w. 3 = 45W 4 = 80W 5 = 85w. ó = 90w)'

and default value is 5. lt is recommended to adopt default values, or mke

modifi cation affer verifi cation.

-) tt initiutIy disp|aysď:, press confirm button to skip the password modification and

save above modified parameters. Prss the up-regulation bunon when modiling

th€n press confiÍm button to entel password modification state when it displaysdl.

Press uPregu|ation button or down-regulation button to adj6t. And after enteÍing

the 4-digit password correctly, press the confirm button to entet the nexl digit,

then $ve the new pasword and adj6t lhe senings parameteĎ to exit

automatically.

Prccaul ions: loÍ clock t imc. \ct lhc t i l I i l ]g ol .\ l . l r l .up i lnd 5hUld()\n. anÚ it  \ iI l  (aLť cl l i 'c l  inn]cdialc|) al icr

sclt ing. ]\ l icr sett ing a| l  paÍan]clcrs al i ! ' r  lhť adn]inis lralor 's passrrorc|. 1ou l l l t ls l  Prc\\ conl lrn] bul lon Unti| 10 lhc

itťnl 9 lo c\ i l .  through rr l t ich rrc cot|d sarc lhc \ct pa[i ln)etcrs. I l  quit l ing in lhť nl id\\ l\ .  prc\ ious i ld iustn]ťnt data

\\ iI l  bc |()\ l  índ inr l l ic l '  l ) lcasc chcck each ncrr r l ig it  r l l .passrrort l  carc| ir l l1 ancl sarc i t .  lh()uch \\hich )ou can cnler

t() thc paran]ťtťr n]odit lcat ion nť\t l in]ť.

https;//rqxinmaizhong.en.alibaba.coný?spm=a2700.icbuShoP.88.l5.700E4El2vó27ý
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2018 Main Bolld Fau|t code lhscřiption

Machin fault LCD pnel displal DigitalpmldhplalKnob pml display HaÍdlins mdhod

Pono supply under voltage gr
l- tl

E.01 I indicator lighr flash.Bo6t supplr voltage

Povu supply lith over

F€ssuÍe
Lll

t.02 I indic:tu lighs ílaslLRduce supply volrage

|$iťon p|ug fauh @ E0 l 3 irrdicuor |iglm ílash.Clleck wktkr tfu ignition plug is in opn circuit or short

circuil

Oilpumpfault h E-04 4 indimloÍli$sí|aslr.Clnk whetln th oi| pump is dismnrrcIeď

Tfu nuchine is overkatingg E-05 5 indicatm lighs flashClek tk tempemtrre rmor 0n th shel| oÍ vhetkr th

fan lus th abnomulnation soeď

Motoí fau]l s E.0ó ó indicatu lighs flaslLclretk th ma$el po|aíity' lhe Ha|| semot lmation ot tk

looenes conditiom of wirim terminal.

BÍdm conÍ!€ction fau|t sl E.07 7 indicatm li$ts fiah chcl the mnn€cting p|ug oftfu parcl, and llttthu t}r

blue lur'm connertiox lus become loosr or

disconn€cleď

Ih Ílarr is ntinguishď . . r l l l E-08 8 indicatot ligltts í|uh Clnk whelttr tlt oil circuit lw air or tlar b|oďage

nsultins in Door oil suook

snsorfaút íns
E.09 9 indicaloÍ |i$b flasi.Clxrl whthr fie susor plug h lome. bmkeri or n

slnÍt ciÍcuit

Faihueini$ilion ..rl l l E-10 l0 indicaloÍ |i$ls

flaslL

Chck whther rh oil circuit is blocked or fie oil

lramprtation h not slTtoolh th€ oil p{Ínp is stu(k th

volati|iation mt is blmked dut lo llr oi| pÍoducI
cÁlpm mii nttrm am tlnt nrrg tlnt ] imitinn flilr

to bum nornully.

Íh LCD pne| fau|t ďsplay is tlut gapllics and numhB aÍ€ disp|ayed at tr srne tinr. the nurrrera| numbei h same as tlr digita| pn€| dass conleil.

EEL.



Bi-directional Remote Control Operation Instructions
l. OperatioD imtructiotr ofbuttons

stan.uplshutdown Press and ho|d for 2 seconds to turn oÍL or turn
off

Confirm button View host working statu

a Up-regulation bunon Increase the oil nrss or tempgratureA . rccordtng to the temperature conlrol method.

Y 
Down-r€u|ation bunon Increme the oi| mass or temperatue
according Io the temperature contÍol me(hod.

2. Remote contrcl pairilgop€rrtion

ln the shu1down state, fiNt Iong píess (l()\\ |l'|ť!i||.lli{)l] hl|ll(lll on the LcD pane| that needs to be paired first.
Showingfffi-asu* it entere the remote control code matching interface.
Then pras the prlrťr |lultrlt and c(!)Il||]r bull()l l on lhe remote contro| at the same time. the text of $lit ing
|]nlching remole contro| appears on th€ remole contro|' the remote contro| and switch eiler lhe automatic
matching pÍ@ess, and affer successful code matching, it wi|| automtica||y exits th€ code interfae and displays
the normal working parametes. lf the code matching failed, it would not enter the normal state of displaying
working parmeteB' The cďe mtching state wi|| b€ automatica|ly exited when it dGs not receiv€ remote
control code over time.
3. Temperrture control mode switcbing
When lhe temperaturo control mode is selected by remote control, only press the up-rcgulalioD builon and
do\ n.rťg(llil1i('1 l]ulltD at the sam€ time to display the temperatÚe wh€n switching to automatic temperatue
control, and it wi|| display úe oi| mss if the temperatue is contro||ed manu||y.
4. Working status sdjBtment
The working stats ofthe heater can be adjsted at any time by remote contro|. The methods are ó fo||ows:
l P|cgt|l|Iion bulton lncrese the pump oi| amount (manua| tempemture contÍo| mode) or mise the settins
temperatue to increase the output temperatue ofthe heater.
I)o$ n-re{ularion builon Drcre$e the pump oil amount (mn@l tempemture control mode) or reduce the
setting temperature to decrede th€ outpltt tempemtue ofthe heater.

hnps://rqxinmizhong.en.alibaba.coď?spm=a27oo.icbushop.88. | 5.700848 | 2v627gP
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Xinmaizhong

lnstruction3 for use of bi.directionr| rcmote contrc| r€c€iving

lntroduction of buttom:

oďoll>|ong press oďoíř

Lighting imtructions

Th€re is the |ight under th€ switch bunon. |ong lighting indicats th€ start-up and

flashing indicates that therc is a fault.

Irtrcduction of button functioN
Start-up -> when the operating vohage meets the conditions. press oN/OFF for a lmg time.

Fuel |i|ling in mrnÚ&l mode
ln shutdown state' start the mnua| oi| pumping by pressing oďoffbutton 5 times continuou|y and quick|y. Please

press the oďoff button gent|y to stop 1he oi| pumping when the aiř has been removed from the oi| circuit. This

prmess requires observation of specially-assigned person to avoid excessive fuel enlering the machine and black

smoke at start-uD.

Rcmot€ contro| pririBg

ln the staÍt-up slale, press oďoffbuíon 5 times continuoEly and quick|y. the indicator |ight fl$hing means it has

entered the remote control pairing waiting stale, Al the same time, press the power button + setting button on the

remote control for a longtime to start lhe remote conlro| pairing. wait íor auto-comp|etion ofpairing to exit.

Frult stlte
Machire fauh Stale d Handling method

Power supply

under voltage

The indicator light

flNhes I timc.

B@st supply voltage

Power supply

with over

DrsSue

The indicator light

flash€s 2 times.

Reduce supp|y vo|tag€

lgnition plug

faull

The indicator light

f|óhes 3 times.

check ýhether the i8nition plug is in op€n circuit or short circuit.

oi| pump f8ulí The indicator light

flashes 4 tim€s.

check whether the oi| pump has suffered íiom broken |ine or short

ciÍcuit.

Tbe mchire is

overh€tinP.

The indicator light

flNhes 5 times.

check the temperature rensor Qn the she|| or whetheÍ the fan has the

abnorml rotation sEed.

Motor fauh The indicator light

flrelrcs ó times.

Check the mgnet polarity. the Hall seNor laation or the looseness

conditions of wirinp termiml.

Broken

connection
fault

The indiBtor light

flóhes 7 times.

check the connecting plug ofthe panel. and whether the blue harness

connection h6 bcome loose or disonnected.

The flame is

extinguished.

The indicator light

flashes 8 times.

check whelher the oil circuit has aiÍ or blmkage. check whether drcre

is fau|t on temmrature sensor on the she|| or wheth€r the conn(toÍ

termina| h6 b€come |@se.

SeNo. fault The indicator light

flĎh6 9 times.

check wh€ther the semor plug is |mse, broken' oÍ in short circuit.

Failue in
ignition

The indicator light
flsh€s l0 times.

check whetheÍ tlE oi| circuit is bltrked' or the oil transportation i5 not
smmtll the oil pump is strck" the volatiliation net is blsked due to

the oil product problem. and other resons that cause lhat 2 ignition

fails to burn nomally.

htlps://rqxinmaizhong.en.aIibaba.com/?spm=a2700.icbuShop.88. | 5.700848 | 2vó27gP
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Bi-directional Remote Control Operation Instructions

l. op€řrtiotriDstŤuctionofbuttols

oďoffbutton Press and ho|d for 2 seconds to turn on. o. tum off
Confirm button Mew hst working status

Upregu|ation bunon Increas the oil m6s oÍ temperafure according
to the temp€nture contro| method.

Down-regulation button lncrease the oil ms or temperatre
according to the bmperature conlrol method.

2. Remot€ contml pďring operation
FiĎt' the receiving pan which needs to be paired is put into the waiting pairing state. Then press the power bunon
and confirm button on the Íemote contfo| al the same time, and the interface of waiting pairing appeam on the
remole control.

The remote control and the switch enter the automatic pairing praess, and the code matching interface will be
automatically exited affer the succssful code matching and the normal working parametem will be displayed. lfthe
code malching failed, it would not enteÍ the norma| state of disp|aying working pararetem. The code matching
state will be automatically exited when it des not receive remote control code over time.
3. Temp€nture contrc| mod€ switcbing

when the temperatuÍe cont[o| mode is re|ected by r€mote mntrol. only Press the up.Iegu|ation button and
down-regulation bunon at the same time to display the temperature when switching to automatic temperatue
contro|. and it will display the oil mas ifth€ temperatue is control|ed manu||y.
4. wořkiBg stat6 adjBtment

The working slatus ofthe heat€r can be adjusted at any time by remote contro|' The methods are s fo|lows:
Incre$e the pump oil arnount (mnul temperature control mode) by up-regulation button or raise the setting
temperatue to increse the output temper8fure ofthe h€atel
Dsrease the of pump oi| amount (mnEl temp€ratw contÍo| mode) by doM.regulation button or reduce the
setting temperatue to decr6e the output lemperahre of th€ heater.
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Instructions for Use of l2V - 24V General LCD Panel

l. Button function
';. Setting. > Enter the setting state. adjust setting parameteÍs, and

í^\ change the working status ofÍhe machine

Conlirm - > OK - > Under the sening state. confirm the currslt

6,, sening value and €nter the next pammeter setting' vi€w the

/ \ machine state in the non-setting state.

V A-> ln the setting state, incrase the setting parameter. and in
,/ the non-setting state. incr€s the set working tempeÍature.

oďofí-> Short pr€ss the button to tum on, and the status

indicator light will always be on. Long press the button to tum off

for 2 seconds. and th€ status indicator light wi|| flash.

V -> ln the s€ttin8 state' d€Íase the setting pammeter, and in

the non.setting state, decÍ€se the set working temperature.

2. Description of rcmote contml code matching

In non-setting statg press the up-regulation button first and press confirm button at the same time for more

than 3 saonds. Entering the remote contro| code matching inteďace' it displays HFA.. Prss the open button

on the renrote contro| to transmit the Íemote control codq exit the code interface afta ode matching, and the

machine enters the start-up state. lf the code matching fails, the machine will not enter the start-up state. lt

wil| exit the code matching state after oveítime code matchinB work.

3. Description of setting param€t€B (pms the setting button to enter and th€ statB icon

corÍ$ponding to tbe display screen lit)

| 'llme sening

Ý
2 'fiming switch

setti ng

Ý
lnputting of rB + Press up-regulation button and down-regulation button. When the corr@t value

administraiive appars. pr6s confim button to enter the next digit. AfteÍ the 4.digit input is

pasrvord con&t. pÍss confirm button to enter the next item.

Ů
3 setling of # + Press up-regulation button and + MďiĎ/ setting with uP.regulation button

pump oil down-regulation button to and down-regulation button to meet the

Up-regulation button and
U + do*n-.egularion bunon of

adjusting parameteÍs

,* lt is closed by default.
L:j -) 

showing no l-oF. Prss the

up-regulation button to stan,

showing no I -on to enter

+ Pr€ss confirm button to set the hours

(24-hour system) and minuts in turn, and

pras confirm button to enter the nexl item.

I Press confirm button to sď the start.up and

shutdown time of the Íirst group and th€

staÍt-up and shutdown time of the srcond

group in turn. After the adiustment, prss

confirm button to enter the next item.



modiry the minimum pump oil

amount to r€ch the required

value, and then pr*s mnfirm

button.

requirements of maximum pump oil

amount, and then prss confirin button to

enter the next item,

Ý
4 Fm speed # +
setting

Ý
s operating * +
voltage setting

Ý
6 Seleclion of * ->

speed signal

Ý
f 8'+ Aftu entering oFF slatus will be displayed. If thme is no ned of modification,

Administrative just prss confirm button to skip the pcsword modification, saving pametffi

pssword and exiting automatically. Prss up-Íegu|ation button and it will display ',on.'' and

modification then press confirm button to enter modification status. lnput 4-digit new password

and pms confirm button to save the password and the adjusted setting pammeters,

exiting automaticallY'

Prccaulions: Afier a|| thc paranlclers arť sťl. \ou ll]U\t pl'ťss conllrnt lrutton trr erit bcli lc \a\ing thc 5et1it1g

PilIanrťtcrs. If1tru press ctlnlirnr butt(' l l l) e\it. (|lc Pil|i l|lclcÍs rri l l not he stored' P|ca'c clrccl each ncrr <ligit

o|.passrrrlrd carcÍ.rt||1 and salc it.1hrough rlIl ich roLt ťiln cntcr t() t|]ť pilranlctcr ntrrt|i l lcatitln l le\t 1inrť'

4. Querymachinestrtusd6criptioD
Time disp|ay + Ambient temp€rature disp|ay + setting tempgature disp|ay (automatic

tempeÍature controlys€tting pumP oil amount display (Manual temptrature contrc|)

AŤ in non.setting state, pffis the confirm button to view it cyc|ically. + Disp|ay of

history fault code + Display ofsupply voltage

5. DBcription of fuel lilling in mnual mode

Press up-regulation button and + Modi! setting with up-regulation button

down-regulation button to and down-regulation button to meet the

modi& the minimum fan speed requirements of maximum fan speed, and

to rach the required valug and then prss confirm button to enter the next

then prss confirm button. item.

()nl1 in Ihc shrrtt|r' lrn \laIť cilt l Ihc nlain brritrd ()prti l l i l ls \oltagť bc sclectcd. Press

the uP-regulation button.and down-regulation button to se|ect the switching woÍk

voltage l2V system to be adjusted to display U-12, and 24V system to be adjusted

to display U-24 to complete the selation. Bcli)rc stan.up. chcc| \\hether t||ť oil

punrp. nro(or and igrrit ion plug ol the utachinc are ntatcherl. thus ar oiding clatnagc.

Prss up-regulation button and down-regulation button to set the speed signal. The

polarity of the two magnets of the impeller is opposite or only one Írragnet is

*lcted as l. The polarity of the two magnets of the impeller is the sme. Plase

s|ct.Ptrameter 2. lf this parmeter is inconwtly sel€cted, the speed diffaence

will be about I tims.

t-



In the non.setting state. pÍess the down-regulation button first and then pr6s confirm button to enter thc
manua| pump interface. When it disp|ays H-oF. re|qse conÍirm button first and then re|gse the
down.reguIation button. Press up.Iegu|a(ion butlon to ýan lhe manual pump oiI and it displays the H-on. You
can hsr the rvorking sound ot'the oil pump and the oil pump icon lit. Prms down-regulation button or setting
button to close and exit manual pump. and oil pump icon diuppers.

6. Timing switch dscription

After the running time is set. press continn button to enter the timing switch function setting. which defaults
to "oF" offstate, press up-regulation button to start "on" state, press confirm button to set the first group about
the hours and minutes of start{rp time. and then enter the setting of hours and minutes of shutdown time after
confirnution. Press confinn button (o enter the second 8roup. The setting method is the same as above. s€t the
hours and minutes oť start-up time. and tlren tlre |rours and minutes of shutdown time. A time interva| may be
set between the ts,o sets of tinings. 1-he tinring function is only run once. After this time. the current timints
wi|| be turned olT. P|mse turn it on again and set the ti lne for the n €xt time. The a|am clck icon |it up after
the timing setting arrd disappear at the end ofthe timing.

7. Dšcription of t€mp€Bture contrcl mod€ switcbing
ln the non.setling state. press and ho|d the up-regulation button first and then press thg setting buíon to
display P-x.x (\\ represents the purnp oil amount). i.e., entering the manual temperature control mode. The
punrp oil amount is l imitcd to the current setÍing. the initial pump oil amount. when you prss the 2 button
above. XX is displayed. C (rx stands for tempemture value). that is, the automatic temperature control mode
is entered' and the punrp oil amount is control|ed to run betw€ €n the maximum pump oi| amount. the initial
pump oil amount. 

'Ihe 
automatic change of pump oil amount in two modes depends on the change of

temperature. The diÍIerencc betrreen thc ttvo mods is that the pump oi| amount in automatic mďe can rmch
the maximum value in the paranreter setting and the machine hat is high. The pump oil amount in nanual
mode is l imited to the currcnt sctting valuc and will not rach the maximum value in the parameter stting.
The machine heal is linitcd to the rangc ol'choice. taking into account the usage habits ofsome old drivers.
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