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A Beautiful Quote:

“The birds wake you in the dove-grey light of pre-dawn.  
What would seem like punishment at home becomes a privilege 
in the bush. Every sunrise is a brilliant daily performance, every 
new campsite a home with a strikingly different view: hills the 
colour of wild salmon, deserts with soils that range from ochre 
to black, turquoise oceans, creeks the colour of beaten gold. 

This kind of travel, I understand quite quickly, is not about  
ticking the boxes (been there, done that); it’s what you learn 
about yourself and your partner that’s the gift. 

What is extraordinary is the shock you feel when you look in 
the mirror for the first time in weeks....
Regardless of how you look, You feel young again. 
And adventurous. And capable.  
 
How you feel becomes, for once, the true measure of your age.”

Copyright Susan Duncan, journalist and Sydney based Author
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 This eBook addresses the question:

How much of Australia do you want to experience?
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Designing for off-road travel to out-of-the-way places is more than 
an art...it is the structured science of getting so much functionality 
for so little weight and making it compact. 

The core question then when investigating your requirements is to 
ask just how much of Australia do you want to experience? 

“Experience” is more than just looking. It is not just soaking up the 
beauty of Australia, it is also living and sharing experiences.

With the right caravan you can stay anywhere and experience all of 
Australia. When (not “if”), you find your favourite spot, you can stay 
as long as you like. Its your choice and not dependent on facilities.

That’s great, but the price of an off road caravan is higher than an 
outback van. So, is it worth it? 

There is good demand for second-hand quality off-road caravans so 
the real cost of ownership can be low.  More importantly, you want to 
be sure you have the right type of caravan for your trip.

So, have a read through this eBook to decide.

The purpose of this eBook is to share off-road and camping 
issues with you so that you are better informed to shape your own 
requirements.  

How much of Australia do you want to experience?
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The background to caravaning lay in taking the family to local beaches, 
mountain retreats that had all the camping facilities established.
Over time, these “caravan parks” grew in the facilities available with 
entertainment, “park like” outdoor facilities for children and local shop-
ping for food.
However, true “campers” could not have the fireplace and at times, the 
foot traffic in these parks can be like “central station”.

The “self-contained” caravan was born because the users will general-
ly be in “open camping” Areas. They caravans were designated as “off-
road”. Over the years, manufacturers have added “tough like features” 
to “convert” or “upgrade” utility caravans to “off-road” but are not al-
ways attentive to the “self contained” requirements. Many motorhomes 
are “self contained” as well, but of course, cant travel off road.

In 2013/2014 there is a growth of camping areas designated for “self 
contained ONLY” RV’s. This is highlighting the compliance require-
ments for true “off road and self contained” caravans.

So a key requirement as you read this eBook is for features that make 
the caravan “Self Contained” as well as travel “off-road”!

Strictest Self Contained Requirements Utility  
Caravan

Off-road “Self 
Contained” 
Caravan

 On board Grey Water tank No Yes (up to 2)
 On Board Toilet and black water tank No Yes
 No Tent Pegs or ropes required into the ground Maybe Yes
 No outside cooking in any form Yes Some
 No generator used at all Maybe Essential
 Must have onboard shower Maybe Essential
 Must have onboard clothes washing facility  
(not necessarily a washing machine) Rare Maybe

 Must have large rubbish container on board Rare Must have

 Utility vs “Self Contained” Caravans?
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You have to start with a low “all up” towing weight (caravan’s “ATM”): 
The Lower the weight:
• the wider range of vehicles that are suitable
• the more flexible to tow, 
• the lower fuel consumption, 
• the better the hill climbing ability, 
• less feeling of being “pushed ” down hills
• travel smoother over corrugations at a better speed 
• with an overall improvement in safety off-road!

There are some traps here so we will step through these first:
 
Trap 1: ‘On-Road’, ‘Outback’ or ‘Off-road’ Caravans
Some vans start as an ‘On-Road’ specification, then chequer plate 
sides are added, plus some other minor items to create an ‘Outback’ 
model. 
Other caravans are built from the ground up as genuine ‘Off-Road’ 
Caravans. The weights and capability are significantly different. 

‘Outback’ Caravans are rarely “self contained’ and can generally go:
• Locations connected by a reasonable dirt road.
• Places that allow a generator to continuously run

‘Off-Road’ Caravans are “self contained” and can generally go:
• Anywhere if they are similar width to 4WD,  

near anywhere if wider . Generally this includes Cape York.
• Anywhere in the warm desert in the winter
• Anywhere in the Kimberley’s
• Any coastal beach (Fraser Island for example)

Lets look at “Go Anywhere”!

Low weight is essential
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The visual differences between these two types of caravan are  
typically:
Off-Road travel demands to “go anywhere” (the “tough list”):
• An incredibly strong chassis and suspension. 

(yes, it is No 1 requirement, the new Australian Consumer Laws 
demand “fit for purpose” which should be more than 12 months 
for a chassis specified for off-road use. Kimberley give a 5 year 
warranty)

• Higher road clearance, 
• Larger wheels and tyres
• Larger battery capacity
• Solar to charge the batteries
• Own Toilet and Shower is increasingly required in some locations
• Large Grey Water tank(s) are essential

Off-Road demands for “Outback Travel” (the “easy list”):
• Better stone protection
• Larger or multiple water tanks
• Outdoor cooking facilities
• Outdoor shower
• To name a few...

So, do you think you will be buying an Off-Road caravan or an 
 “Outback” Caravan?

1. Low weight is essential (cont.)
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Trap 2: Off-road Caravans with “no frills” have a lower weight?!
The Trap is that when you start adding “optional extras” the weights 
blow up significantly. The weight impact of these extras are generally 
not listed. There are plenty of stories in on-line forums of couples 
taking delivery of a new caravan only to find the “all up weight” is 
beyond the capacity of the vehicle because of the extras they chose.
And don’t forget “ball weight”.

In the Table Guide below, we list an Off-Road Caravan with minimal 
optional extras and an Off-Road Caravan with plenty of optional 
extras.

As a Guide, “Self Contained” includes (at least):
• 200L+ of water carrying (more on this in later chapter)
• 300 Ahrs (AGM) of Battery Capacity
• 120L of grey water capacity
• 185L of Fridge/Freezer Capacity
• 350W of Solar Capacity
• Outside sink/BBQ/preparation capacity
• Washing Facility or Machine that is water friendly
• Toilet facilities than can be eco-friendly
• Large inverter
• 2 Spare wheels
This table is based on a caravan with a shower and toilet on board.
All Up ATM Weight Very Light Light Moderate to Heavy

“Outback”
Listed Caravan

Less than 
 1800 kgs

less than 
 2590 kgs

Moderate 2800 kgs 
Heavy 3000 kgs+

Off-road Caravan 
 with no frills

Less than 
 2000 kgs

less than 
 2790 kgs

Moderate 3000 kgs 
Heavy 3500 kgs+

Off-road Caravan 
 fully loaded 

(as per list above)

less than 
 2200 kgs

less than 
 2990 kgs

Moderate 3200 kgs 
Heavy 3700 kgs+

2. Low weight is essential (cont.)
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There may be an argument on the length of the van for the 
comparable weight, but this is missing the point: 

Regardless of the length of the off-road caravan,  
the lighter the better!

Specific Published Units as at Sept 2012 are:
Outback: 
Jayco 2012 Jayco Sterling Outback Caravan (Model 24.75.2 OB) 
Tare weight 2534 kg
Only 164L water, 100 Ahr Batteries, no solar, low capacity washing machine: 
Estimated ATM with personal goods: APPROX 2850 KGS. 
This is a twin axle full size caravan.
THIS IS RATED AS A “Moderate” UNIT.

Off-road Caravan with limited extras as standard (but are available):
Haines Sea Change 640 Elite. This is a twin axle full size caravan.
2012 Model  (extras not included in base model as published are limited battery 
capacity, solar panels, washing machine, inverter, larger chargers, outside BBQ 
to name a few) 
Published ATM Weight at 3000-3500 kgs
THIS IS RATED AS A “Moderate to Heavy” UNIT.

Off-road Caravan with plenty of extras:
Kimberley Kruiser “Black caviar Model”. 
This is a full size twin axle caravan.
THIS IS RATED AS A “Light” UNIT.

Off-road Caravan with Plenty of Extras
Kimberley Eco-suite or Kimberley Karavan (second Spare Wheel on front) 
This is a single axle folding caravan with no canvas. 
THIS IS RATED AS A “Very Light” UNIT.

1. Low weight is essential (cont.)
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Length and turning circle
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If it takes you half a paddock to turn around, you will feel that you 
are towing the other half of the paddock! 
  
You want the shortest length possible. 
The shorter the length:
• the more flexible to tow, 
• the lower the wind resistance and so lower fuel consumption,
• less buffetting by side winds and road trains, 
• easier to corner, 
• easier to reverse,
• some caravan parks have limited length available on the 

preferred “best view” spots, 
• with an overall improvement in safety off-road!

There are some traps here so we will step through these:

Trap 3: When turning around, the off road caravan can’t 
reverse-turn 180 degrees with the vehicle attached in a width 
equal to its length.

The Road Authorities use a formula of a 16m turning radius driving 
forward for a typical 4WD with an 8m Caravan attached (reference 
WA 9320-0241). This is not practical for tight about-turns and 
maneuvering which then will require reverse turns.

The Trap is that some vans have very limited reversing lock angle. 
If you can reverse at a 90 degrees approx. lock angle between the 
vehicle and the off-road caravan then you can get a 180 degrees 
‘spin’ turn.

2. Length and turning circle
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Customers frequently report on this with a Kimberley Karavan stuck 
in ‘blind tracks’ and rave about the ability to reverse turn!

If you can achieve that, then you will be able to:
• Turn 180 degrees on a track of similar width to the caravan length
• Reverse comfortably into a blind garage at 90 degrees
• Maneuverer through tight wooded tacks with better flexibility

Caravan Overall 
Length

60 degrees 
Reverse Turn  

Possible

90 degrees 
Reverse Turn 

Possible

less than 6m Add 30% to  
tightest turn circle

Similar length to vehicle 
and can do tight turns.

7m Bulky Flexible

8m Lumbering Flexible

9m + Cumbersome More Challenging but 
do-able

Typical Overall Lengths 
(using same models as previous published examples):

Jayco 24ft Outback: 8,659 mm 

Haines Sea Change 640 Elite: 8,350 mm
 

Kimberley Kruiser Black Caviar:  7,340 mm (90o)
 

Kimberley Eco-suite & Karavan: 5,890 mm (90o)

2. Length and turning circle (cont.)
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Section 3:
Width, tracking and reversing mirrors
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Adding 300mm extended mirrors either side of the vehicle is 
necessary for 2.49m wide caravans! 
  
Caravans are generally built at maximum permissible width to 
increase the room inside. There are some traps here though:

Trap 4: Building a wider caravan can give a greater feeling of space 
but there is a price to be paid for this that you need to be aware of.

The benefit from a narrower width:
• less wind resistance than wider caravan
• more flexible to turn when towing, 
• closer tracking of the wheels in the caravan to the vehicle for 

lower fuel consumption and less tyre damage
• smaller mirror extensions
• easier to reverse 
• with an overall improvement in safety off road

Typical Overall Widths 
(using same models as previous published examples):

Jayco 24ft Outback:                   2,470 mm incl awning 

Haines Sea Change 640 Elite:   2,495 mm
 
Kimberley Kruiser:                       2,250 mm at body
 
Kimberley Eco-suite / Karavan:  1,890 mm at body

3. Width, tracking and reversing mirrors
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Exterior Body 
Width at mirror 

height
1.95m 2.25m 2.49m

Mirror Extensions 
needed to a vehicle 
with external mirrors 
at standard 2180mm 

wide

None but small 
extensions 
advisable

Clip on 
extensions of 

150mm per side 
suitable

Major 300mm 
mirror extensions 

advisable

Probable miss 
in track width 

compared to a 4WD 
with 1620mm wide 
tracking on tyres

None.  
Can be designed 

to track the 
vehicle exactly

150mm per side  
(some tyre 

overlap to towing 
vehicle track)

300mm per side.  
No Tyre overlap 

generally so 
Caravan tyres in 
totally different 

track.

Off Road Caravans 
that fit this catergory

Kimberley 
Karavan

Kimberley 
Kruiser

Most makes of 
Caravans are 
closer to this 

dimension than 
2.25m exterior 

body width

3. Width, tracks and reversing mirrors (cont.)
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Section 4:
Matching wheels & tyres
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We have heard many times of the nightmare where 2 sets of tyres 
get staked and there are no more spares for the vehicle. 
What to do? One person hitch a lift?  Or do you take a punt? 
One more puncture in a precarious spot could be more dangerous.

A sensible option is to share all the tyres and possibly the wheels 
between the caravan and the vehicle. A third spare is invaluable 
when you include one with the vehicle and 2 with the caravan. 
  
Benefits off-road of matching wheels and tyres:
• Reduced fuel consumption if towed trailer wheel track is similar 

as Vehicle Tracking
• Reduced incidence of damaged trailer tyres if they are traveling 

on same track as vehicle, and if not exactly the same, then very 
close.

• Improved travel in soft sand with less risk of bogging
• A Compatible additional Spare for the vehicle
• Peace of mind

There are some traps here so we will step through these:

Vehicle Track and Trailer Track width is the most important starting 
factor.

The closest match is when tyre footprint is same width on trailer 
to vehicle AND The Track width of the trailer wheels is same as 
vehicle.

4. Matching wheels & tyres
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To match your Vehicle Wheel Type you need to consider:
• Alloy Wheels are easily damaged off road and need more 

inspection and careful maintenance of any trapped gibbers 
between the brake calipers and the wheel

• The Wheels have a Stud Pattern, with a particular type of wheel 
nut to match the wheel type (steel or alloy) 

• The Stud Pattern has a Stud Size and a Pitch Circle Diameter 
(PCD). This is the circle diameter of the studs as you see them.

• Some Vehicles have a small P.C.D. because of history of that 
particular make of vehicle. There is no technical reason for a 
small PCD.

• If the vehicle has a small PCD of the wheel studs, it means the 
standard vehicle wheel cant fit “over” the shaft and bearing of a 2 
tonne axle on an off road caravan.

• In this case you are unable to match the wheel but you can match 
the tyre.

There is the option for small PCD wheels of a lower rated axle. 
 
But what would you rather have:
1. A damaged axle because it is too light for the job?
2. Or a wheel matching work around (see paragraph below)?

4. Matching wheels & tyres (cont.)
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How to Manage the situation if your vehicle has a small PCD and 
can’t interchange the wheels:
• Match the exact tyres on your vehicle
• Choose a different wheel with same width
• If possible change vehicle to 16” wheels as this tyre size is most 

common
• Then when an additional spare is needed, simply change the tyre 

from the additional caravan spare to the vehicle.
• There are plenty of tyre changing service centers available in the 

bush! Or carry a set of ‘tyre pliers’.

Selected Vehicles Matching Wheels & Tyres:
This chart is for Kimberley Models.

4. Matching wheels & tyres (cont.)

Possible	  Track	  Width	  
1625mm,	  1575mm,	  1555mm	  

Same	  
Tyre	  

Interchangeable	  
Wheel	  

Landcruiser	  
70,80,100,200	  

series,	  Prado,	  hilux	  

Hilux	  Diesel	  1540mm	  
Prado	  Diesel	  1585mm	  
100	  Series	  	  1620mm	  
200	  Series	  	  1640mm	  

✔	   ✔	  

Landrover,	  	  
Range	  Rover	  

Series	  2	  1560mm	  
Series	  3,4,	  RR	  1612mm	  

✔	   No	  

Nissan	   Patrol	  Y61	  	  1625mm	   ✔	   ✔	  

Mitsubishi	   Pajero	  NT	  	  1570mm	   ✔	   No	  
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Large wheels & tyres 
What difference does wheel and tyre size have “off road”?

Imagine pushing a heavy wheelbarrow with tiny 3 inch wheels.
Then change to a 12 inch wheel and repeat it.  
Its a breeze with a bigger wheel.
The engineering difference on ease of travel with bigger wheels are huge. If you 
go off-road through water crossings or across a little bit of soft sand to get to 
that “perfect camping spot”, the bigger the wheels/ Tyres, the more confidence.

Utility  
Caravans

Off-road 
 Caravans

On Road travel with 14 inch, 15inch wheels Yes
Off-road travel with 16 inch, 17 inch wheels Yes

Off road travel with Alloy Wheels

Must be rated 
at 1250Kgs+

(1400 kgs 
preferred)

Off road travel with 31.5 inch Tyres Yes Yes
Off road travel with 33 inch Tyres Some Yes
Off road travel with 35 inch Tyres Very rare Yes

The Photo below shows 2 x 35inch Tyres on 16inch alloy wheels rated to 1400kgs
The tyres are 8 ply and can run down to 10-15 PSI for that soft sand travel easily!
The Same tyres can be fitted to an off-road camper trailer.
There has to be room to carry this size for the spare (s).
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Section 5:
Size of the vehicle - size of the off-road caravan
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The “off-road guidelines” for balance between the size of the vehicle 
towing the caravan and the caravan are significantly different to “on-
road”.

If the Vehicle GVM is less than the all up weight of the off road 
caravan then you will be in the precarious situation of the caravan 
being heavier than the vehicle. When going off-road, this is the tail 
wagging the dog! Big tail, small dog.

The table below are our own guidelines based on experience with 
6,000 or more units off-road.

On-Road Outback Off-Road

Percentage weight of 
the off-road caravan 
all up weight (called 

ATM) that the vehicle 
should equal or be 

less than

The vehicle 
specification lists 

the maximum  
total weight that 
can be towed 

and ball weight.

Generally the 
vehicle GVM 

should be more 
than 100% of the 

caravan ATM.

Generally the 
vehicle GVM 

should be more 
than 115% of the 

caravan ATM.

Example

Most vehicles list 
maximum towing 
weight at 2500-
3500kg.Typical 
ball weights are 

200kg+

If the Caravan 
ATM is 2850kg 

then Vehicle 
GVM should be 

similar

If the Caravan 
ATM is 2950kg,  
vehicle GVM to 

be 3390kg  
(close to Toyota 
Landcruiser 200 

Series)

 5. Size of the vehicle - size of off-road caravan
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Section 6:
What size batteries to carry?
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 6. What is the future in Power Requirements?

The requirement for energy while camping appears to be doubling 
every 5 years. This trend will continue. However, the number is now 
getting much bigger requiring more space and with this, the penalty of 
more weight if technology doesn’t change. 
The table below shows a prediction for the next 5 years for full size off 
road caravans.  Compact Caravans will be less.

Full size Off-road Caravan 2003 2008 2013 2018

Large Solar Capacity 100W 200W 400W 800W

USABLE Battery Capacity 70 Amp-hr 110 Amp-
hr

210 Amp-
hr

450 Amp-
hr

Nominal Battery Capacity
If Batteries are AGM

140 Amp-
hr

220 Amp-
hr

400 Amp-
hr

800 Amp-
hr

Nominal Battery Capacity
If Batteries are Lithium NA NA 250 Amp-

hr
480 Amp-

hr

A good question is why would this be the case with more energy efficient 
products? 
Simply put: 
• More people want to stay in more remote areas for longer periods, 

away from facilities. 
• More people want to carry food and beverage for longer avoiding 

the high cost of convenience food in remote areas. 
• More people want to keep track of major media events and their 

favourite sporting team while away traveling. In doing so, people 
travel for a little longer and in much more comfort. 

• More people want to be able to wash clothes anywhere and therefore 
avoid calling into caravan parks just to wash.
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 6. Power for National Parks?

Then there are the increasing restriction on use of generators. There 
are over 500 National Parks in Australia with a large number having 
regulations on limited or no generator use. Camp for a weekend with 
no generator and you really feel you are camping!
In Caravans and Camper Trailers, the lighter the weight, the easier to 
tow and you have better accessibility to the best camping spots.
The tables below re-state the trend and energy forecast of solar panels 
and batteries into  a combined weight. You can see that if there isn’t 
a switch to new technology by 2018 the weight carried is obscene. In 
fact some large off road caravans carry this much weight today!
Further on in this eBook, we give more specific weights for specific 
sizes. This summary shows the trend!

Full size Off-road Caravan 2003 2008 2013 2018
Nominal Weight  
if Batteries are AGM
and Solar panels* are glass

 95 kgs  156 kgs  288 kgs  576 kgs 

Nominal Weight
if Batteries are Lithium, Solar 
panels are Super Thin Alloy

NA NA  44 kgs  86 kgs

As a lot of readers may have compact off road caravans, reducing the 
capacity by 50% to the previous chart gives these weights:
Compact Off-road Caravan at 
half above capacities 2003 2008 2013 2018

Nominal Weight  
if Batteries are AGM
and Solar panels* are glass

 47 kgs  78 kgs  144 kgs  288 kgs 

Nominal Weight
if Batteries are Lithium , Solar 
panels are Super Thin Alloy 

NA NA  22 kgs  43 kgs

* Power is adjusted assuming a 
standard controller and not an 
MPPT controller
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Even if you have a suitable generator, you will need to decide on the 
size of batteries.

This ebook discusses what demands you may have on batteries and 
having enough power for camping for periods without a generator.

One of the critical battery power consumers in an off-road caravan is 
the refrigeration.

LPG-fueled refrigerators use very little battery power but they have 
a major problem. They take a long time to get very cold in the warm 
weather and take some time after traveling to settle down. Even the 
compressor  refrigerators we use at Kimberley have modifications so 
that you can make ice in Darwin.

The big issue with LPG refrigerators is that they are very poor in space 
efficiency. 

They are bulky and have a short shelf size internally in most models 
even though the capacity looks sufficient. 

By adopting 12V refrigeration , you will get these benefits:

• make ice in Darwin (assuming it has a freezer)
• Lower and more efficient profile
• performs well while traveling
• can get very cold, very fast
• deeper shelf space throughout
• Safer: no LPG inside
• Lower cost to operate if using solar.

 6. What is the smallest size batteries to carry?
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The disadvantage of 12V refrigeration is that good battery capacity 
is required. 

In addition to suitable battery capacity, you will also need:

• Good 3-way Charging System
• Suitable 240V Battery Charger
• Suitable solar controller
• Solar Panels
• Power capacity meter (showing capacity left in batteries)

This all costs more money to do properly and is the main reason 
the majority of caravan manufacturers don’t offer compressor 
refrigeration.

Looking at weight, space and performance efficiency, compressor 
refrigeration is a long way ahead. However to be fair, you have to 
add into the weight calculation, solar panels, larger batteries and 
battery chargers. Are you therefore overall better off?

The common answer is that you are far more independent and 
capable of staying longer in a wider variety of places if you have 
good battery capacity and solar charging. 

12V power is necessary for lighting, water pumps, LCD screens 
and other 12V devices if everything else is gas. So if you want this 
independence, then you will need larger batteries and solar anyway!

It depends on how much of Australia you want to Experience?

 6. What size batteries to carry? (cont.)
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 6. A Note on 12V Air-conditioning

One of the most common questions we have had on the air-condi-
tioning systems is : “Can I operate it from my batteries?”
Its a good question and until recently, the answer was “No!”
The problem simply stated is this:
An air-conditioner uses a much higher amount of power compared 
to a refrigerator, approximately 20 times the amount of power for a 
2kW roof top unit.
Then, when the air-conditioner starts up, there is a surge in power 
for the compressor to start. This is about 4 times the normal current. 
So at this point there is 4 x 20 = 80 times the current needed com-
pared to a refrigerator.
AGM batteries just cant cope with this demand by an inverter and 
they cause the inverter to “trip out”. 
In addition, the air-conditioner will use about 40 Amp Hrs/ Hour while 
it is running if it is cycling at about 50% of the time.
So for 8 hours you would need 320 Amp Hours of capacity.
With the advent of Lithium Batteries, the capacity is now available 
for this but there still is the added problem of start up inrush current.
Kimberley have solved this with a soft starter integrated design.
However, you have to have sufficient solar capacity to keep up the 
power drain of Air-conditioners. The largest system Kimberley in-
stalls on the Kimberley Kruiser is 720 W giving a comfortable 50A 
average. For 5-6 hours of peak sun that is only 250-300 Amp Hours.
So in the best case scenario, the 12V air-conditioner would run for 6 
hours without a generator day after day providing the sun is there!
There is a huge benefit though: With these large 12V systems, the 
battery charger Kimberley supplies is 120A. So if you run the gener-
ator for only 2 hours, 240Ahrs can be absorbed. That is fantastic!
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Energy Sources
Eco-friendly

Solar
Panels

Fuel 
Cell

Bio- 
Diesel LPG Petrol  

Generator
Lighting YB YB YC

Water Pumps YB YB YC
240V Microwave 

 with Inverter YB YB YC

Multi-media Players YB YB YC
Ceramic Cook Tops Y

Open Flame Cookers Y
BBQ’s Y

Hot Water Heaters Y Y
Membrane Heaters YB YB

High Capacity Air Heaters Y
Med Capacity Air Heaters Y Y

Other 12V  charging like 
phones or computers YB YB YC

Refrigerators YB YB Y YC

Freezers YB YB Y YC
Air-conditioners 

 high capacity YZ Y

Air-conditioners 
low capacity YB YB Y

YB = Yes with a battery in the circuit of sufficient capacity
YC = yes with a 240V battery charger /battery of sufficient capacity
Y =   Yes, directly
YZ= yes with a high capacity Power installation

You will note that the Fuel Cell will not directly operate a high ca-
pacity Air-conditioner. It has to operate via an inverter and high ca-
pacity batteries.

 6. All Energy Sources
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Section 7:
The weight of adding batteries and solar
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 7. What weight are solar panels?

For the same physical size solar panel (approx):
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 7. Super Thin Solar Photos

The photo shows the difference between glass solar panels and Su-
per Thin Solar. Both are mono-crystalline solar wafers.

Bonded to the roof of a Karavan, the panels are 55W each with up to  
385W of Super Thin Lightweight Solar panels. Then add another 88W 
onto the tail gate! What is important is it is completely automatic: It is 
set, just forget about it and continue camping!
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 7. What weight are Batteries?

For the same physical size battery:
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AGM Battery Capacity 
 (Lead acid in an 

“Absorbed Glass Mat”) 
100 Ahrs 200 Ahrs 400 Ahrs 800 Ahrs

Usable Capacity
(50% discharge) 50 Ahrs 100 Ahrs 200 Ahrs 400 Ahrs

No. of Days Capacity 
(with Typical Off Road 
Daily Use* of 80 Ahrs/ 

day and no solar) 

less than 1 1 Maybe 2-3 Maybe 5

Weight of Batteries 36kg 75kg 150kg 300kg

You can add solar to charge the batteries. The larger the battery ca-
pacity, a larger the solar bank is required to optimize the investment.

Traditional glass-based solar panels are heavy, and the roof is not 
the best spot for weight! So there are Traps here.

Glass Mono-crystalline 
Solar Panels 100 Watts 200 Watts 400 Watts 600 Watts

Usable Efficiency on 
Roof-Mount

(Flat and can’t be angled 
as sun moves)

50W 100W 200W 300W

Typical  Power Output 
(usable efficiency with 

standard solar controller)

less than 3 
amps per 

hour
6 Amps/hr 12 Amps/hr 18 Amps/hr

Typical  Power Output 
(usable efficiency with 

MPPT** solar controller)
4 Amps/hr 8 Amps/hr 16 Amps/hr 24 Amps/hr

Weight of Solar 10kg 23kg 46kg 60kg

* Assumes compressor refrigeration, dual water pumps
** MPPT stands for: Maximum Power Point Tracking

 7. The weight of adding batteries and solar
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An alternative is the Smart Weight Saving of Lithium Batteries and 
Super-Thin Solar. Let’s see the Paired Weight Saving:

AGM Battery Capacity 
(Lead acid in an “Absorbed 

Glass Mat”) 
100 Ahrs 200 Ahrs 400 Ahrs 800 Ahrs

Glass Mono-crystalline 
Solar Panels 100 Watts 200 Watts 400 Watts 600 Watts

Paired Combined Weight 50kg 100kg 200kg 360kg

Lithium Battery at an 
Equivalent Size & Weight 6.8kg 13.8kg 27.5kg 55kg

Super-Thin solar Weight 3kg 6kg 12kg 18kg
Paired Combined Weight 9.8kg 19.8kg 39.5kg 73kg

Paired Weight Saving 40kg 80kg 160kg 287kg

Lithium Batteries are very expensive but offer a lower cost per cycle 
than AGMs in most applications. 

The benefit of the Lithium and the Super-Thin solar is significant 
weight savings as well as significant performance improvements and 
lower cost to operate.

Lithium Batteries have 96% charge efficiency, whereas AGM is 60%

If you wish to run 12V Air-conditioning (see Chapter 12), there is no 
alternative than to use Lithium Batteries. 
Lithium Batteries and Super-Thin Solar are standard on the 
Kimberley Kruiser Range and the  Kimberley Eco-suite. 

 7. The weight of adding batteries and solar (ctd.)
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Section 8:
Adding the weight of additional water tanks
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After Batteries, the heaviest items on board an off-road caravan are 
the water tanks full of water.

Water weighs 1 kg per litre, so carrying 200 litres of water adds 
200kg to your weight. Yet water can be the scarcest commodity at 
times and we should always carry more than we think we need.

Is there an alternative to this?

Most Caravans carry multiple water tanks. One for pure drinking 
water and one for showers and washing up. The second tank may 
be filled with whatever water can be sourced on the way. Additional 
tanks can be fitted for additional water.

There is a third option.

Pump from a stream or billabong. What this does is expand your 
available water to potentially an endless supply while camping. Yes, 
endless hot showers! (Assuming your grey water tank is set to run 
off, or you are outside!)

This significantly changes the effective on-board capacity when 
camping.

It also means that if you are traveling to a location with known 
available water, you don’t need to travel with as much water on 
board. You can travel lighter!

The issue becomes one of how big is your grey water tank? In fact 
the trend is to have 2 grey water tanks on board. One for reclaimed 
water from the shower, the other for the rest.

 8. Adding the weight of additional water tanks
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Is there a catch?

The problem with pumping from a stream or billabong is that you will 
need to filter the water and pass it through a heat exchanger. This 
cant be done with traditional gas (LPG) of electric water heaters.  
But it is done with the Diesel Hot Water from Kimberley.

The other issue is that you don’t want to be filling a tank in one 
operation from the stream and then using the tank. This is laborious 
plus it mixes the two. A single switched system is far easier to use.

With the use of heat exchangers, not only is the hot water virtually 
instantaneous (50 degrees C in less than 5 minutes in most cases) 
but to switch to a stream or billabong is simply a matter of turning 2 
valves and dropping the hose in.

With the Kimberley system you can park near a creek and run 
endless hot water using the outside shower to clean down nearly 
anything... Preferably it is all natural material!

How much water do toilets use?

You will read in the next section, the comparison of toilet types.
The biggest issue with the toilet choice is the weight and amount of 
water used. There are waterless toilets that need none, whereas the 
older maceration toilets use water just like home and may need 2-4 
litres per flush. They require a lot of water (and weight) to operate 
and are not popular off road.

 8. Adding the weight of additional water tanks
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Section 9:
Toilet Choices

 
and

Dual Grey Water Tanks and Using reclaimed water
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 Toilet Choices

Here is a summary of the toilet types available with pros and cons for each type:
Chemical Electric 

Flush
Composting 

Toilet Vacuum Toilet Maceration Toilet

Capacity 19 litres Liquids: 10L Sol-
ids: 80L 25 litres 60 Litre

Approx no 
of uses with 

solids only
25-30 80 35-40 15-30

Design Chemical based 
toilet

Composting of 
solids, collection 

of liquids.

Vacuum toilet 
and vacuum 

holding tank like 
aircraft

Sewage system that 
is pulped by macer-

ator

Odors? No with right chem-
icals

None for solids 
Liquids need 

treatment
None

Possible as there is 
no vacuum and the 
air-lock (like home) 

requires water

Biggest sin-
gle feature Lowest cost

No flush water so 
very economical 
and very environ-
mentally friendly.

Uses less than 
0.5l of water per 
flush and is odor-

less.

Tank under caravan

Service 
and Main-

tenance 
Issues

None, just take out 
cassette and empty

Liquids bottle will 
need cleaning 

periodically

Diaphragm pump 
so can handle 

sanitary napkins 
and any foreign 

object

Foreign objects get 
caught around macer-
ator shaft, blockages 

are unpleasant to 
manage

Dumping

Should be emptied at 
a station that accepts 

chemical treated 
waste 
BUT 

if eco-chemicals 
used, can be 

dumped anywhere

Can be dumped 
in any bush toilet 
location or septic 
toilet as there are 

NO chemicals

Can be dumped 
in any bush toilet 
location or septic 
toilet as there are 

NO chemicals

Can be dumped in 
any bush toilet  

location or septic 
toilet as there are NO 

chemicals
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By far the lightest and most eco friendly toilet is the waterless composting 
type.
There are several brands on the market.
To use these, the toilet system MUST have a 24/7 fan running that accel-
erates the composting process. If this is “built in” from the beginning, it 
makes for a nice solution; and its good for 80 uses!

To read about the differences in toilets, go to our eBook on “Design for 
comfort in an off-road caravan”. There are 10 pages here on toilet options 
and the pros and cons of each type.
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Most people are concerned about the amount of water they carry. In 
National Parks and some other camping areas, you cannot dispose 
of any water where you camp.
So your limit to the time you can camp becomes the size of your 
grey water tanks more than the fresh water tanks.
In the future the regulations here will get tougher and tougher with 
an overall requirement to take all your grey and black water with you 
out of the area!
So look for at least 2 grey water tanks in a full size off road caravan.
And the size needs to be closer to 180 litres for 3-5 days stay.
This doesn’t increase your weight as you are only moving the water 
around.
A smart option is to use one of the Grey Water tanks for the toilet 
and the washing machine.
There are strict guidelines here for health and safety with time limits 
on the use of the reclaimed water and a requirement to dry out the 
second grey water tank periodically.
However, using this water, however small will reduce the amount 
you need to carry.
It may not suit everyone, but if water becomes scarce at a particular 
location in the future, it will be essential then! And we can predict 
that when traveling all of Australia, that is likely to happen “once” at 
least.
For this to be practical, the caravan needs to have 2 grey water 
tanks!

 Dual Grey Water Tanks & reclaimed water
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Section 10:
Braking - how does this affect size?
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Most people travel at a speed and style that matches the braking 
performance of their combined vehicle and caravan.

The better the performance of the caravan braking, the more 
relaxing it is for the driver.

You will feel that the “rig” is lighter and more flexible to drive with 
better braking. 

Particularly if you have Disc Brakes with nearly twice the stopping 
performance!

There are 2 types of brakes used in off road Caravans.

Both types are activated by a brake controller in the vehicle so this is 
the same for either.

• Drum Brakes that use electrical power to a magnet in each drum 

• Disc brakes that hydraulic pressure (in the same way as a 
vehicle)

You can’t see inside the drum bake for maintenance. With the disc 
brake you can easily inspect the disc and the pad for wear and tear.

Drum bakes are satisfactory for on road travel and good value for 
travel distances from home to the caravan park on the coast.

Disc Brakes can offer twice the stopping performance to Drum 
Brakes and on larger off road caravans make a noticeable difference 
in stopping in an emergency. They also don’t require a huge vehicle.

 10. Braking - how does this affect size?
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A common setup with dual axle caravans is:

• 4 Drum Brakes
• Electric control of magnets to Activate
• Hand mechanical cable for parking brake

The problems with these brakes are:
• Drum Brakes fade when hot
• Drum brakes reduce performance with wet
• Drum Brakes with magnets are heavy

The alternative setup which is standard on some, and an option on 
other off road caravans are Disc Brakes. They are:
• Half the weight
• Easier to maintain
• Should have thick rotors, which fade less when hot
• Have twice the stopping power
• Electric control of hydraulic activation
• Can have one touch hydraulic parking brake

Disc brakes are more expensive to supply but maintenance costs 
are a fraction of drum brakes.
The  Disc Braking System used by Kimberley has the written 
approval of the WA Department of Transport.
Using Disc brakes will improve the stopping performance of the 
caravan, making it more relaxing for the driver off road. 
You will feel that the “rig” is lighter and more flexible to drive with 
better braking. 

 10. Braking - how does this affect size? (cont.)

VIEW our Actual Braking Results Table
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Have you had to do a emergency caravan braking on a sharp cor-
ner? Or have you found that stray animal in the middle of the road at 
a bend and you have to brake and turn? 

If you have done this successfully you would most probably have 
applied the caravan or camper trailers brakes remotely from the ve-
hicle first, then applied the vehicle brakes. Why?

If you apply the vehicle brakes hard and fast and turn the wheel, the 
vehicle will turn but the caravan or camper trailer is still in a straight-
line. It will tend to push the rear of the vehicle out and induce a dan-
gerous spin inertia on the vehicle.

If you apply the caravan brake hard and fast just a second or 2 be-
fore the vehicle, there is the reverse effect. The caravan or camper 
trailer acts like a large parachute on the rear and slows the whole 
turn inertia down. You feel more in control to get out of a difficult pre-
dicament.

 10. Braking - Emergency braking preparation
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For this to happen, you need 2 things:
1. The brake controller in your vehicle has to be so close to 
where you normally keep your left or right hand. You need to be able 
to locate and slide/activate it fully without taking your eyes off the 
road.
2. You need very good brakes on the caravan or camper trailer 
that can apply fully braking and not fade.

For the first point, there are many electric brake controller installers 
that want to install the manual controller “out of the way” or on a 
dummy dash position that has minimum impact on how the vehicle 
looks. 
Please say “no thanks” unless it is the perfect position. 
If looks are a concern, here is an alternative: On a fairly expensive 
Range Rover, the author has a “hard shell velcro strip” on the top of 
the brake controller and this presses up on a discrete metal bracket 
with the matching “hard plastic” velcro. This sits just under the dash 
100-150mm from where the left hand is on the wheel. It can be ap-
plied as fast as a flash. 
Several practice runs are made at the start of every trip to get the 

reflexes and “feel” just right. 
On every trip so far it has 
been used at least once!

The second point is the 
most important. The Aus-
tralian Standard on braking 
stipulates a measurement 
of the effectiveness of the 
braking with a tow vehicle. 

 10. Braking - Emergency braking preparation
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The problem with this measurement is if you have a powerful tow vehi-
cle, the caravan or camper trailer braking test will probably pass every 
time. The 6 pot disc brakes on the Range Range will even pull up an 
un-braked trailer within the standards. So this doesn’t give good as-
surances for emergency caravan braking when you are applying JUST 
the caravan brakes.

 A simple way to measure how effective your brakes are is by doing 
an emergency “pit stop” at a low controlled speed and then measuring 
the distance covered. This is broadly how the Australian Design Rules 
describe the testing of Caravan and camper trailer brakes. Rule 128 
stipulates the exact testing process. 
Manufacturers should do this on each model to ensure that they com-
ply. 
Then do this on the caravan brakes only and you can compare it to 
our findings below. 
Please do this in a safe section of private road with no traffic. Use a 
maximum speed of 35klm/hr. No faster please!

Brake manufacturers issue guidelines from what they estimate their 
brakes should be able to achieve but we have never seen these doc-
uments state compliance to the Australian standard brake tests. Why 
not?
There are 9 factors that link the braking capability of your caravan or 
camper trailer with the braking outcome as described by the standard:
1. The size of the wheels and tyres: a larger rolling diameter re-
quires higher braking capacity
2. The weight of the caravan or camper trailer: the heavier the 
weight, the higher capacity required
3. The weight of the vehicle: The heavier the vehicle, the stronger 
the stopping capacity if the vehicles brakes are more effective

 10. Braking - Emergency braking preparation
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4. The matched balance between the drivers and passenger’s side 
braking components and/or the electric signalling system: Any imbal-
ance and the caravan or camper trailer will push to one side regard-
less which can be dangerous.
5. The speed of the vehicle: the faster the speed the greater the 
braking capacity need. For double the speed, it is 4 times the capacity 
required.
6. The road conditions: Uneven loose stones give less grip
7. The weather, specifically if it has been or is raining: water can 
cause aquaplaning and brake fading
8. The vehicle’s braking ability: How many pots and what size on 
the vehicle?
9. The change in drawbar weight when the braking is applied; and 
the effect this has on the rear brakes of the vehicle: if the nose goes 
down because the caravan or camper trailer brakes are highly effec-
tive, there is more pressure on the rear of the vehicle for potentially a 
better result.

Given these factors, it is impossible for a braking component supplier 
to make a compliant statement with respect to the standard without 
a practical test. It is the caravan or camper trailer manufacturer that 
should do a practical test for the peace of mind of their users!
The test describes a precise way to calculate the braking deceleration 
of the combined vehicle and caravan or camper trailer. 
The standard of braking performance is 3.8 metres per second per 
second that has to be complied with. Don’t be concerned with this 
number, we will give you practical meter distances in this article for 
you to compare with.
Before looking at some data, consider again the impact of your vehi-
cle size:
At Kimberley we use a Hilux Diesel with a GVW of 1650kgs and a 
Toyota 200 Series with a GVW of 2650kgs. Both vehicles are at least 

 10. Braking - Emergency braking preparation
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5 years old and fairly represent a “typical” tow vehicle in their class. 
Neither have been modified nor have non-standard braking systems. 
This gives a fair range of results and representation for users.
The results below are in meters after applying brakes with an off-road 
camper trailer or off-road caravan attached to a vehicle.

Distance to perfect stop in a straight line from 35km/hr to zero.   
Distance to per-
fect stop in a 
straight line from 
35km/hr to zero. 

 Vehicle + 1.2 tonne 
Kimberley Kamper 
 power assisted Disc 
Brakes

  Vehicle + 2.1 tonne 
 Kimberley Kruiser 
 S Class  power as-
sisted Disc Brakes

  Vehicle + 2.8 tonne 
 Kimberley Kruiser 
 T Class  power as-
sisted Disc Brakes

With Hilux Dualcab 
Ute  towing (Ama-
rok Dual Cab Ute 
with T Class Kruis-
er) (1.65 tonne)

 6.05m  5.7m  4.84m

With Land Cruiser 
200 Series (2.65 
tonne)

 5.55m  5.43m  4.59m

There are some interesting points here to note.  
The power assisted discs are very powerful brakes. Their stopping 
power is in excess of the independent report published by “AL-KO 
Sensabrake TM” for their own braking system (we calculate the decel-
eration from their report). 

The Tandem axle braking is superior to the single axle caravan be-
cause the double braking capacity outstrips the additional weight.
The other interesting thing is the stopping distance for the heavier sin-
gle axle Kruiser is less than the Kamper with the 200 Series. 
Why is this? The weight distribution on the Single axle S Class is just 
perfect for maximum braking. The wheels don’t lock and the brakes are 
right on the money. 
This is 220% of the requirements of the Australian Design Rules!

 10. Braking - Emergency braking preparation
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The results below are in meters after applying the brakes manually 
on the off-road caravan or camper trailer ONLY and stopping on just 
these brakes.

So the vehicle brakes are not used and this is a measure for emer-
gency caravan braking STOPPING USING THE CARAVAN OR 
CAMPER TRAILER BRAKES ONLY

Distance to per-
fect stop in a 
straight line from 
35km/hr to zero. 

 Vehicle + 1.2 tonne 
Kimberley Kamper 
 power assisted Disc 
Brakes
USING THE Kamper 
BRAKES ONLY

  Vehicle + 2.1 tonne 
 Kimberley Kruiser 
 S Class  power as-
sisted Disc Brakes
USING THE Kruiser 
BRAKES ONLY

  Vehicle + 2.8 tonne 
 Kimberley Kruiser 
 T Class  power as-
sisted Disc Brakes
USING THE Kruiser 
BRAKES ONLY

With Hilux Dualcab 
Ute  towing (Ama-
rok Dual Cab Ute 
with T Class Kruis-
er) (1.65 tonne)

 7.95m  20.02m  14.95m

 With Land Cruiser 
200 Series (2.65 
tonne)

 10.95m  21.0m  16.54m

There are some interesting points here to note. The lighter combined 
vehicle mass with the caravan or camper trailer gives the best result. 
This is to be expected.

The Tandem axle braking is superior to the single axle caravan be-
cause the double braking capacity outstrips the additional weight.

These results are at 35 km/hr. If you are going much faster you need 
a much longer distance. But this data gives you a practical guide of 
the “parachute” effect of apply the caravan or camper trailer brakes 
ahead of the vehicle.

 10. Braking - Emergency braking preparation
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Section 11:
Shock Absorbers: Saviour or Slave?
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Every modern vehicle in Australia has shock absorbers. They are 
an essential part of the suspension and it would be hard to have a 
suspension legally approved for a vehicle without them. It would be 
unsafe with independent suspension if there were no shocks.

What a shock absorber does is 2 main things:
• They absorb energy when the vehicle hits a “bump” and some of 

the forward energy of the vehicle is transfer to vertical or “up and 
down” movement. This energy is turned to heat.

• They stabilize this “up and down” movement by dampening it.

When you are riding in a vehicle you will notice virtually immediately 
if a shock absorber fails and the vehicle starts lurching around.

Adding air-suspension improves performance in corrugations and 
places less “heat generation” on the shock absorbers if the air-
suspension pressure is moderately low.

The main reasons shock absorbers “fail” is because of overheating.
Shock absorbers are like a fuse, or a consumable.  

The cause for this is generally not the shock absorber. It may be 
something else has failed putting all the pressure on the shock. 
Or it could be simply a case of very high tyre pressures in difficult 
conditions at high speed which generates just too much energy.

The “shock failure” is better than if something else fails on the 
vehicle or caravan. Spare shocks are easy to fit.

Some suspensions, generally “multi-leaf spring”, may not use shock 
absorbers. They rely on the rubbing of the steel leaves to “dampen” 
the energy. While this is a simple concept, the amount of energy 
absorbed is far less than using shock absorbers. Some of the 
energy has to transfer to the vehicle or to the caravan.  
Driving with this type of suspension will be totally different!
How much of Australia do you want to experience?

 11. Shock Absorbers: Saviour or Slave?
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Section 12:

Insulation, Airflow, 12V Air-conditioning 
 and comfort off-road
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When Kimberley developed the tropical roof for their off road camper 
trailer, the drop in temperature inside the camper trailer tent was a 
staggering 25%. 
Until recently, the only solution for a caravan was to throw a canvas 
fly over the top of the caravan. Unless this produced an “air gap” 
and there was excellent insulation on the caravan roof, the benefits 
were minimal.
A well-insulated roof requires a significant layer of insulation! 
The easy way to test this is to insist on sitting in a caravan 
in the hot sun and feel the temperature on the inside and in 
particular, inside the roof. 
However, without great insulation, the added cost may not be worth 
it. With an insulated tropical roof, your lifestyle can change:
• You may not want to be running a generator all the time while 

camping.
• You may be tired of moving from a chilled an air-conditioned 

space to the outside “living area”.
Kimberley have produced a tropical 
roof on their full size caravan. There 
are 9 Layers of Insulation, excluding 
the middle air gap layer!
This tropical roof is more sophisticat-
ed than the canvas type. It is specially 
constructed to sit 50mm above the 
fiberglass roof and is permanently 
fitted. The Super Thin Solar panels are 
bonded to the top with a layer of poly-
urethane between to form a laminated 
structure.

 12. Insulation and a Tropical Roof
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 12. Tropical Roof

The tropical roof provides:
• Significant insulation from the heat and cold
• covers 80% of the roof area
• hatches operate straight through special cut-outs
• Support for 720W of Super Thin Solar
The tropical roof is elevated on off road caravan by 50mm. There is 
both longitudinal and lateral support under the roof to avoid drumming 
while driving at maximum highway speed. As the overall height is still 
a little less than the hatches, there is not a significant increase in drag.
The roof is powder coated white for thermal efficiency.
Even without a tropical roof, a caravan with a roof covered by solar 
panels will be cooler inside. When solar panels are attached to the 
roof, they absorb the sun’s energy and reduce the amount of heat 
transferred inside, as energy is converted to electrical power. 
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Airflow is the next best natural coolant. When air can flow in and 
then either across the caravan or “up”, it pulls through other stagnant 
air in the van and gets gentle air movement. 
Add to this the dual directional flow roof fan/hatches and you can 
stay very comfortable.
To evaluate the amount of cross flow and upwards ventilation, you 
need to know the number of windows and hatches and their location 
and size or you just stand in a caravan and personally assess it. 
If the caravan is inside a “show area” or “show room”, it will be 
impossible to judge. In that case you need assess the open window 
space and hatch opening space.
It is invaluable if some hatches can operate automatically and 
turn on and off with the inside temperature. Some will even close 
automatically if it rains. The benefit to you is to get the inside as cool 
an oasis as possible using the “free” air movement.
There is 12V Air-conditioning available. This has a much reduced 
cooling capacity than traditional air-conditioning. Generally, the 
12V units are about half to one third the cooling “power”. However, 
in a well insulated caravan at night and if the unit has been well 
ventilated during the day, the 12V unit should cool the bedroom area 
very effectively.
Thermal curtains can be used to restrict the area to the bedroom 
and so give a very good nights sleep without the noise of a 
generator. 
During the day, or if the caravan has been locked up with no 
ventilation, then a traditional 240V air-conditioner is needed to pull 
the temperature down.

 12. Airflow and comfort off-road (cont.)
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A guide to evaluate the amount of cross flow and upwards 
ventilation:

Good Airflow Side Windows Hatches Front and rear 
Windows

Cross 
Ventilation

Windows directly 
opposite and as 
large as possible 
will give perfect 
cross flow 
ventilation. If the 
windows are only 
one third of the 
van wall then the 
effect is nearly 
proportional

If the top “hot 
layer” of air inside 
a caravan can 
move through the 
hatches easily, 
then more air is 
pulled in through 
the side windows

Generally these 
don’t align as well 
and require air 
to move in and 
across a van

In and up  
Ventilation

If the windows 
are open on one 
side but closed 
somewhat on the 
other, the air can 
flow in and up.
The opportunities 
with large windows 
and plenty 
of hatches is 
endless.

If there is wind 
coming from a 
rear direction, then 
raising the hatches 
and capturing this 
air can move the 
air downward on 
some hatches 
and upward on 
others if they are 
powered and the 
fan is switched to 
“exhaust”.

This can 
be effective 
depending on the 
wind direction but 
it may not work in 
all scenarios.

 12. Airflow and comfort off-road (cont.)
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 13. Air Suspension

Virtually all off road trucks and haulage trailers carrying long loads 
have air suspension. It simply allows them to change their travel 
height based on the load. However, air-suspension also has these 
huge benefits that are not often understood:
• Better ride quality
• Adjustable height
• Much lower travel height on the black top for better fuel economy
• Better chance of getting into a garage on compact caravans with 

air suspension and integrated bump stops
• Auto-leveling is possible

The only downside to air suspension is the need for anti-sway bars if 
traveling at speed with independent suspension.
When you do combine Independent air suspension and anti-sway 
bars, off-road caravans sit low on the highway for low fuel consump-
tion and then perk up and most importantly maintain independent 
traction off road. 
Those annoying corrugated roads that lead to an idyllic camping 
area are tackled with ease if you have low weight disc brakes. 
Combining super lightweight electronic disc hubs with air suspen-
sion yields the lowest un-sprung suspension weight in the industry. 
These hubs are half the weight of old-world electric drum brakes.
One criticism of air suspension is their vulnerability to leaking 
through stone, stake or road damage, just like a tyre.
Remember, these air bags are generally above the wheels and 
somewhat protected. However, damage could still occur. So you 
have to ask the caravan manufacturer how long it takes to change 
an airbag in the field. Better still ask to have a spare bag included in 
the “spares kit”.
Once you have air-suspension, there is no “going back”. You will be 
hooked for life!
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Getting a flat tyre and changing a spare wheel in a tandem off-road 
caravan
There is nothing more frustrating that a flat tyre. Even more worrying 
is when you are on a narrow road with Road Trains. If you keep 
driving, the wheel as well as the tyre can be severely damaged.
Convenience is available though.
The Kimberley Kruiser is 
designed with close-coupled 
independent air suspension.
This means that one of the 
suspension arms can be kept 
“up” while you either drive on 
3 wheels or simply change the 
wheel/tyre without the need of 
a jack.
How is this done?
It cant be done with any 
“walking beam” or “Simplicity” 
suspension, well not very 
easily, if at all. The 4 
independent suspension arms 
on the Kimberley off road 
caravan have independent air 
suspension at each suspension 
arm. Individual valves allow you 
to drop all 4 arms down to the 
“bump stops” and then raise 
only 3 of them leaving the 4th 
one “up in the air”.

 13. Changing a Wheel /Tyre without a Jack
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To test this, we demonstrated the exact process to a customer who 
wanted the facility of changing wheels/tyres without the need of a 
jack for the off-road caravan. There may be situations where you 
can’t do this however, like a creek bed or difficult terrain.
In those circumstances you should be able to drive off on only 3 
wheels with one raised and then change at a convenient time.
To test this, we drove from Coffs Harbour to Penrith on only 3 
wheels with a Black Caviar model off road caravan. The result was 
great. The Kruiser is designed so that half the maximum axle load 
can be taken by one wheel and one tyre.
What else can this air suspension do?

Air Suspension 
lifted simultane-

ously on one side 
only

Individual Air 
Springs lifted or 

lowered and then 
locked

Air suspension 
lifter or lowered 
on both sides

Reduce height 
for improved fuel 

consumption 
while driving on 

freeway

Yes

Reduce Height to 
enter garage Yes

Adjust level while 
at usual unleveled 

camping spot
Yes, either side

Drive in an 
emergency on 3 

wheels only
Yes Yes

Change Wheel 
and Tyre without 

use of Jack
Yes Yes

 13. Driving on 3 wheels in an emergency
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The other big benefits are in a softer ride over corrugations. The 
spring rate is set much lower than a typical off road caravan with 
tandem axles. 
How is this possible?
The rear pair of suspension arms are linked together (on opposite 
sides) with an anti-sway bar. This minimizes a rocking or swaying 
movement and allows the air suspension to be set at a lower rate. 
The result is “smooth as silk ride”.

To have air suspension without an anti-sway bar would lead to 
instability.
What are the other benefits of Air-suspension?
You get the absolute lowest “unsprung rate” with the suspension.
As any expert will tell you, getting this weight as low as possible is 
the secret to smooth travel in the most difficult of roads for off-road 
caravans and camper trailers.

At Kimberley, we warrant the chassis and suspension arms for 5 
years, that is how confident we are with our product. We have over 
6,000 chassis rolling around in remote places and have an excellent 
reputation for durability and product quality.

What happens if I stake an air suspension chamber?
You can drive on 3 wheels to somewhere safe and convenient. Or 
you can carry a spare with you.

 13. Driving on 3 wheels in an emergency
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http://info.kimberleykruiser.com/getting-the-most-from-multimedia-in-full-size-off-road-caravans---free-ebook
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http://info.kimberleykampers.com/essential-guide-to-easy-traveling-with-boat-for-off-road-caravans-camper-trailers

