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PREFACE

This manual has been produced to help you in servicing and fault tracing Primus Central
Heating Systems installed in caravans and mobile homes.

A large number of clear illustrations have been provided to make your job easier. Tha manual
is arranged on the system concept, with separate sections covering Systems 2410, 2450,
2470, 2480 and 2490. The boiler itself forms the base of each system. Most makes and mo-
dels of caravan currently available on the market fit into this concept. '

In addition 1o service information about the various systems, the manual contains information
of a more general nature about LPG, LPG installations, mains power supplies, 12V power
supplies, caravan heating radiator systems and use of remote control.




FLUID-BORNE HEATING SYSTEMS IN GENERAL

Fluld-barna heating systems are divided into
three maln sactars:

HEAT SQOURCE 1= always an LPG fired boiler, bt
many caravans are alsa fitted with clectrically powered
heat scurcas narmally known as maing electic in-lire
haatars.

HEAT EMISSION iz almasr always via convertion ra-
digters In some canns taravans are fitted with pansls
an the walls ar ha fonr Many caravans are alsao fitterd
wath indiract aylindars. itar domestic hobwatarh

HEAT CONTRGL inside the caravan 1s with the Felp of
a thermnastat. Boath nochanical and electron c tharrmo-
stats ae availasla.

Tha thermostal is connacted to a contml pane from
which various ditterant funstions canbe selected. Elez-
tranic thermosiats haws tharmistors that operste as
tarpargtlure Sensars.

Tha bailar nperates on LPG {propanc). The heatemis-
sion systam consists of the radiators, indirect cylindar
{for & supply of demestic hat waler) chd ZircLiating
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FIZAT EMISSHON: Corvection Radiator

HEAT SOURCE: LPG Boiler

HLUAT CONTROL Cotrol Panet and Thermestat

FLLID-BORNE HEATING SYSTEMS FROM FRIMUS

Prims fiud-borne heating systams have the follow ng
characteristics:

t The boler s alwaye located oulside tha living
accammadiaton, in 2 separate compartmant

£ The paler is porh small and light

2 The oporating pressure of the LG supply 1 e
borler is 0.5 bar (7 psi)

4. The baler operates automatical v, with elsct
igrition

THE HEAT SOURCE

The tuel supply is fram an LPG cylinder. With a mains
& &0tric in-ine heater, the supply is from the electricity
mains. The various types of gas boilsr and in-ling heater
are desarined in the sections devoled (6 the respeclive
systamns. In addition to echer LPG or & maing power
sipply, barh gas boilers and clestric in-line heaters
require a 124 DC power supoly in oder to functien.
Whiat fallows is a description of LPG, LPG instalations,
the raing nawar sUpply and tre 12V DO power supply
ingenara tarms.

LIGIND PROPANE GAS (LPG}




LiQUID PROPANE GAS (LPG]

Linder normal aressure and at normal temperatures,
propane is a gas. lsidz a gas cylinder, however, the
gas is compressed and is inliquelied form. Whenfull, a
gas cyinder containg 80% LPG in higuefied form by
volume. When the valve onthe cylinder s openoed, theo
gas flows through the regulacor avd p pe crhose lcadirg
to the appliance connected Lo the system.

As 3 resieelt the pressure inside the gas cylinder begins
to fall, and more gas is formed, with the volume of
liguefied gas reverting Lo its gaseous form equalling tre
woiumeof gas that has been ‘eleased. The process con-
tinues until the last drop of liguefied gas Fas reverted o
its gasecus form.

The most important characieriatics of LPG are as
follows:

« LPG s net harmiful to the enviconmant, does nat
create soot deposts and does not rasult in harmful
exhausts

v LPG 8 non-texic, and e completsly frea from pollu
tantz and prisenous addilives

+ LPG has a amell hat acts as warning in the event of
& laak ooourring

+ PG can oe stored for any length of ime w thout any
duterioraton in quality

« PG is heavier than air, ard will mix with the ambient
ar when relgased

« LPG canbe safely stored in gas cylinders of app-oved
type. subject I reqular insJection in accordance with
local regulaticns

= LPG iz easy toslore in gas cylinders, and can betaken
with you and used wharever and whenove required

1] -~ Liquelied
Gas

Cross-gactional diagram of a full LPG gas cylinder
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NEW AND REFILLED GAS CYLINDERS

MNew gas cylinders, and, sometimes, refilled gas cylin-
ders zontain & smal amaunt of air, which forms 2
cushion insidethe top of the aylindar. The airmay caLse
prablemsin starting the boder, a3 the rezult of the boilar
revering 1o safety maode betara an igniatie mivtura of
gas and air hzs hesn creaed.

The cashion of airinside the 1ap of 3 gas cylinder must
ba hled oft he'ore the cylindsr is conneclad 1o the cas
regulatar. The cushion wil axpand when e cutdseor
temperature falls, which means thal it 1akes lopger to
Diead off when the cylinda: is codd.

The valva on the tap of 4 cylinder ehould be lully open
for 5 secands.

WARNIMG: Bleed ng the cylinder shou d be done with
great caré. Never point the outlzt at anyone, and do not
carry aut the cperatior in the v cinity of a naked flame,




LPG INSTALLATIONS FOR PRIMUS BOILERS

There are separate sets of Instructions for Assembly
and Maintenance for each type of Primus boiler.

The foliowing summary contains general instructions
and advice relating to LPG installations.

As already mentioned, the pressure in a gas cylinder at
any time is affected by the ambient temperature. For
propane it is always relatively high.

Primus boilers operate with gas pressures of between
0.2 bar (3 psi) and 0.5 bar (7 psi), while cookers and
refrigerators operate with a pressure of 0.03 bar (0.5
psi). The pressure in a gas cylinder is reduced o the
operating pressure of the apparatus connected to the
system by a gas regulator.

The gas regulator for a Primus bailer is connected
directly onto the gas cylinder. The regulator for the
cooker and refrigerator is fitted in the gas manifold
(please see diagram).

MAKE SURE THE REGULATORS ARE
CONNECTED CORRECTLY!

LPG Installation for Primus Boiler

» Use only original Primus parts, as approved by the
authorities

« Always make connecticns using Primus approved
hoses

» Never use unnecessary force when tightening up
connections

+ Note that all grooved nuts have left-hand threads

+ Always fit copper piping with expansion loops to take
up any vibration

+ Fit a Primus leak detector on a firm base, and in such
a way that its container can be tited upwards when
gas cylinders are in position

« Check that the regulator is always gastight when
changing gas cylinders

* Replace any |LPG hoses in which cracks have geve
loped in the rubber

= Make a regular check for leaks with the leak detector,
brushing connections with scapy water or using a leak
spray for the purpose

NEVER USE A NAKED FLAME IN LOCATING
POSSIBLE LEAKAGES
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1. LPG gas cylinder 6. Gas manifold and shut-off valve 7145 01
2. Regulatar, 7 psi (adj 200/500 mBar) 7180 01 7. Regulator, 0.5 psi {30 mBar) 7113 11
3. LPG hose 7126 50 8. Pardition wall
4. Leak detector 3580 98 9. Regulator bracket __
5. Copper pipe and expansion loop 7103 53 10. Low pressure connection to cooker, refrigerator etc ;



THE MAINS POWER SUPPLY

An electric in-line heater requires a mains power supply
in order to operate.

The in-line heater's cutput depends on the voltage. A
mains power supply will normally be available but,
depending onthe load onthe mains and the length of the
connecting cable, there may be a drop in voltage, and
this will reduce the in-line heater’s output. When compa-
ring output, the aclual operating voltage available should
always be measured.

The in-line heater installation 220-240 volt is carried out
by the caravan manufacturer, and any repairs to it
should only be carried out by a qualified electrician.

IN-LINE HEATER OUTPUT

Cutput
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THE 12V DC POWER SUPPLY

Primus heating syslams require a direct currcntyoitage.
whict is used as the cotrol voliage for the varous
operafions. The pawer supplyis normally oJtamed from
the caravan's 12V battery, which ischarged by a battery
ehargar whan thecaravan is connected up to the mains
sURRly or by the towing vehicle's alterrator whie under
way. [vahicle fitted with split ralay)

Abattery on s awndelive's a OC power supply (Fig. a).

& battarychargeron its own delivers a pulsed DC power
RURPl with & top value of 18Y-20V (Fig. b).

& battery in good condition when connected to a
baltary charger will deliver a DC poawer supply that wll
incraase &c long as the battery charger is warking. The
Latary functions as a filter icondensar) for t1e pulsed
DO powsr supcly (Fig. ).

A battery inpoor condition when connected to 2 battery
chargar will nol filter effectively. The DC pawer supply
will e somawhar pulsed, and w.ll have a high value
{Figg. oy
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Most Primus baiers are fitted with electronic conlrol
Anits, Traso reguire a DG power supply thal zan vary
satween 10.5Y and 14V, There are usJally a namber o
ather slectronic appliances ina caravan, end thess loc
~aquire aDCpowor supply. Never ise acaravatwithoul
making surethat a bactery in good condition isconnec-
=l

Mevar connegt applianges directly to a battery
tharger, as this may damage ihe electronics. The
anly exczption tc this is the Frimus 2490 ooiler.

Where a caravan iz to ftay sarknd for along penod of
timg, the battery sheuld not be discannaciedifthe mairs
power supply isto ba connacted ater, i.e whenthaony
powsar snurce is a kattery charger.

Fully chargad batteries not connacted toany appliance
may be stored without asy problams, aven in2xtrame y
cald conditions. Changeovar chhnactions a5 Jescribed
balow zhould theretore always be used during lang-
1817 parking.

REMOTE CONTROL

Where a caravan remairs parked for a long period of
time, ard heating is t2 be connacled fromeoutside via z
maing cable, the zaravanshould be fitted wiitha chang-
gover conneztion that will bring in the 12V power supply
iy whan tte power sSUpply is cennacted.

The reason is that the 12V relays. for axample thosa ir
santrol pansls and slectic indine heaters, will run the
pattery falilil is left unchargad for any length of time
Mary caraven manufaciurers have produced changeo
ver connection kis for 1his purpose, and these shou d be
used.

Where ro changeovar connection kitis available, use
the connection il ustrated balyw, Connactian is via the
mains cabie from the baltary's + larminal.
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HEAT EMISSION

Heat emission sysiems include convection rad alors,
incirect eylindes, dreulating punps and header Llanks.
Indirect cylinde’s and chiculating pumps are dealt within
the sectiors devatad to the respective systems,

Convection radlators and heat sources arz connec-
ted in seres along 2 sirgle-pipe system. Indirect
cylinders are connacted In parallel witt the heat
SOUFCES,

The highest point in a systam must be the header tark,
which -akes up the fluid's expansion whan it is hzated.
The fluid is usually a 6040 mixtura of water and glycol,
and is eirculated through the system with the help ol a
cirsulating purrp that provides a rate of tlow of approx.
38 litres per ninute, depanding on tha size of the
Systam.

The pump is uzsually locatad in the bailer refurnana.

The lawest point in a systsm is at the drain, which can
ke used for bolh draining and filing. Fo° the systemto
tunction prapery, the convection radlatars must be
instailed Isvei, with the high points connectad ta e
heade- tank sothat the systam can be vented autonra-
tizally. If there £ a wgh point inthe systam tiat cannat
beconnecied to the headertank, a bleed valve must 2¢
titted.

The fluid in the system is heated in the broiler's haat
exchanger ard by the clements in the electric in-ling
heater. The heat is em todvia the convecticn radiators.
These heat up, ard then Feat :he surrounding air. The
Warm air rises. and tre cold air that tzkes its placa is
heatad inits turn, *hus creating a flow of air throagh the
radiators.

The air needs to be free to flow alorg the floor and walls
and through the corvechon ragiata-s without ensounts-
ring any obstructicr, Check that ducts a'e clear fromthe
Moor of the carmvas ta ita reaf, to ensure thatthe heating

- =yslem functons as it siould (please ses diagram

averleal}.

Fresh air enters the caravan through the flogr, and
should pass through a canvectior radiator belore mi-
xing with the air insde the caravan, te avcid cold
graughts (please ses diacram overlea’).

TECHNICAL DATA: HEAT EMISSION

Fluid Water Glyeol B0:40
Fluid Yolume: Radiiatars 0.3 litres pc-
melre
Boiler 1.5 litres
Elezctric In-lIne
Heater 1.5 litres
Header Tank 1.5 litres
tfilig0.75 |itres)
Ingdiregt Cylindar 0.5 litres
Cperting
Temperature; 75°C -80°C

Rate of Flow: 3-5 litras per minute
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SETTING THE TEMPERATURE

Caravans filled with central heating systems ars also
fitted with thermostats with the het of which the oocu-
PARIS can set the roam temperature at the leval "equi-
red. The thermastar controls the Qperation of the heat
BOLICHS.

In caravans fitted with indirect cylindzrs thera is aiso a
tharmastal on the indirect oyl Ader that controls the tem-
parature of the water gt 7046,

Prirus central hating systems have lwa typas of-oom
femperature tharmostat, one mechanical and the other
electronic. :

With mechkanical thermostata the fluctuatons in tem
peralire are agorox, 3 270 Tre boiler will operate
intemittently.

Electronic Thermostat

Fresh Air Irtakn

Electronic thermostats jave Separaie lempreraturg
Fensors (therrislors), andregulate the Iemperatureon
atirme praportiona, basis, resulting i1 vay small fuetug:
tions in temperature leveals (Appros. + 0.5%C).

The boilarwill pperate inter mitlently, providing an acey-
rate temperature leval Since -agulaticn is on a timg
propotioratl basis, ruaning times zan sometimes e
wery shart (1-2 minutes),

Whetkor mechanical o electronic, a thermostat tanns
partotthe system's cantral pansl fram whichit cantrels
allthe heal spurces.

PRIMUS

Mechanical Thermostat



FALILT TRACING CEMERAL

Always slart by inding oul which system a caravan is Mext, try to establish as quickly as possiole 11 which of
titted with. Then gse hs gsction of the matwal devotan the systenTs trree main sectors {heat emission, heat
o the sysior in questior. sowrce ar heat coniral) the 1ault has developed:

Occasioially, the installation may be a combinatian o
different sysiems. Aefarsrcs to thes raleyant sections o
the nanual witt neverthelass anabla you o tace any

norral fault.
Falow this routing.,
SYMPTOM CHECK:
Thz baer starts, bul Heat E nis=zion
the fluid remainrs cold
Tha bciler slarts, but Heat Enission :
the fluid bails .
The bciler starts, but Heat Source
stcps after 10 seconds
to 2 minutes
iz solenoid valve kaeos ! Heat Source
opaning ard closing i
Tha warnmirg LED | Haat Saurcs
in ihe white tnangle 1s :
lit hut t7e gas Fas not :
Fun o :
Tha beilor daes nal start Haat Source
whan t1a START button s °
préassad !
Tha | E{1'5 an the thormastar Hear Control
patal flickar or hum
Thz LEDs an the thermostat Heat Control
paxel are it withou: the
tunctions baing selected
The abava hst describes some ot the more commaor, By establishing in which of these sectors the faLtt has
symptoms, hut nhvinusly dacs not cover ail the symp- drvelased, you will be ablz to save yaurself time in

toms that may ooy frazng the taul iteelf.




SERVICE HINTS

When in doabt, you will find these ssrvice hints useful,
Follaw tham, ard you will find it much easiar 1 idantfy
the taul.

HINT NO. 1

If you suspect that the problemin lhe sy2temliss with the
borer itsclf, apply the ollowing tast: i

= Check that there is stil 2 supply ol gas in te gas
cylincer {new cylinders should ba bied as alraady
gdasanibee), and that the powst supply from the
battery is the zorrect voliage

= Connezct lhe nains power supaly f-om a saparate
battery (NOT A BATTERY CHARGER; diract to the
bailer

= For Systems 247C, 2480 and 2490 use a connaecting
cable of the type shown below

Cannect the oher laads togetrar

if you do not have a cable of this lype available, order
one from your Primus ageat (Part No 7803 12).

If the boilor starts when you connsct it directly to the
separate battery, the dzlect is in the the 12-voit control
system. Cantinue :rying o race the faclt inthis par.

If-he bailer does not start, the defact is inthe hoilar itzelf,
continue trying to race the fault by referance to the
schedule lor the type of boiler in quastion.
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HINT NOD. 2

If you are not Immadiately certain whether the
faut lles In the pump, the following check is
useful:

Many caravans ara fitted with a plasiic bleed hosa that
runs frorm the bailar's vant ta the header tank.

Start tha poiler, and then disconnect the pump cabile
The leyel oftiuid ir the hlzed hose should now drop. Re-
conned the punp cahle, and chack 1o see whethar thu
leval of the fld rises, Ifit does, there is nothing wrang
with the pUmp.

Same caravans have the header tank inside the cara-
wan, which means that this check cannot be carried out.
Whera this s the casea, fit a length of plastic 1ose onlo
the boilar vant, Lift tha other endof tre hose o 1hat its
higher thanthe lewval ot the tluid ir the heador tank, Then
check tha level of the fluid, as above.

© bailer ther stats, il is almost cerfain that the faul liesi

HINT NO. 3

With an elsctronic thermostat ot 15 easy ‘0 ciack
wnether the tharmostal itzelf is defective, of

wnether the fauit ligs in the tharmistor, by pressi
the HOT WA ER butan on the contrdl panct If 0

the th=rmistor

¥ou can carry out this chack svan it the caravan isr
fittad with an indirect cylindar,

HINT NG. 4

If none of the parts operate and the system appears
be dead, the faultis usually & vary simpla ong. Alwa
start by checking the power supply. fusas gtc.

if after fallowirg these tints you have stll not baen
tc remedy the fault, refer tothe faulttracing schadute
tre relevant syste,



