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Starr & this guide are named in homage to Walter “Pete” Starr and his seminal Starr's Guide to the John Muir Trail and the 

High Sierra Region 
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Introduction 

This Starr Van Guide provides basic, essential information for using the Starr Sportsmobile/Sprinter Camper Van. 

This guide can be found electronically on-line at Rick’s website, http://rick.samcos.com/StarrVan/StarrGuide.pdf. It 

is a living document, so please email suggestions, corrections, and the like to Rick at rick@samcos.com.  

For the most part, this guide does not cover the use of standard Mercedes Sprinter functions and controls – for 

that, see the Sprinter Owner’s Manual. 

This document also has an Appendix, “Advanced Information”, which should only be needed in special 

circumstances.  

Base Info 

Star is a 2017 Regular Body (RB) 2500 144” wheelbase Sprinter van purchased through Sportsmobile West (SMB-W) 

in Fresno, CA. After delivery, SMB-W outfitted it with a customized version of their RB150S floorplan. More details 

can be found in this Sportsmobile Sprinter Forum thread. 

Keys 

We have four Mercedes keys for the van: Rick’s, Martha’s, one hidden on Starr’s exterior, and an extra kept in the 

key drawer at the Bend house. There are separate keys for the items: 

• Rear bumper storage box 

• Rear under-floor storage box 

• Roof-top storage box 

• Rotopax 2-gallon container mounted on back of rear bumper box 

There is one set of these keys, with each labeled, in the drawer over the fridge. Extras can be found in the key 

drawer at the Bend house. 

Driving 

Freezing Conditions 

     IMPORTANT NOTE: IF AUX BATTERY TEMP IS <32°F, DISABLE THE AUX ALTERNATOR ENABLE SWITCH 

BEFORE STARTING ENGINE! This alternator switch is in the base of driver’s seat, outboard/door side, and is 

labeled. A thermometer is mounted on inside of the access door in sofa’s bottom panel (read its “out” temp 

for aux battery temp). Charging a frozen Lithium battery will severely damage it. If necessary, you can warm 

up the battery by using it – this is most easily done by heating water on the van’s induction hotplate.1 20 

minutes of such highest level heating (level “10”) will raise the battery’s temp about 4-8°F & consume about 

20% of Aux Battery’s total capacity. However, it can take few minutes for such heating to reach the outside 

of the battery and therefore fully register on the under-sofa thermometer.  

 

1 The microwave will experience a thermal cutoff if used on high for more than approximately 10 minutes. 

http://rick.samcos.com/StarrVan/StarrGuide.pdf
mailto:rick@samcos.com
http://rick.samcos.com/StarrVan/refs/2018-Sprinter-Operators-Manual.pdf
https://www.sportsmobileforum.com/forums/f11/2018-sprinter-4x4-rb150s-lithium-build-starr-van-23872.html#post251300
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Fuel-Fired Pre-Heater 

The van’s diesel engine can take quite a while to warm up in frigid conditions, and its performance will be very 

sluggish until warm. This can also make clearing the windshield of frost or snow especially difficult. Therefore, the 

van has the “Fuel-Fired Pre-Heater” option which has an independent, diesel-fired, under-hood heater for 

preheating the engine’s block, coolant and oil. (In the van’s Owner’s Manual, this option is called “Hot-Water 

Auxiliary Heating”.) 

To turn on this pre-heater: press and hold the upper section of the  rocker button for longer than two seconds. 

The red indicator lamp in the button lights up and the auxiliary heating heats the interior to the temperature set on 

the dash’s climate control dial. The blower auto switches to the first level.2 To deactivate this engine heating 

system: press the upper section of the  switch again (or turn the ignition key OFF). The red indicator lamp in 

the button goes out and the auxiliary heating operates for another two minutes and then switches off 

automatically. 

     NOTE: You can use this Pre-Heater at an outside temperature of up to 39°F (4°C). At higher outside 

temperatures, the Pre-Heater switches off automatically & its switches are inoperative. The Pre-Heater will 

also not operate if the van’s primary fuel tank is less than ¼ full.  

     NOTE: Turn on the Pre-Heater once a month for approximately 10 minutes for preventive maintenance.  

Fuel Anti-Gel 

Diesel fuel will gel in freezing conditions, causing the van to stall or not start. To prevent this, always have the 

vehicle fueled with recently purchased diesel from a local source – to help ensure that it has had anti-gel added if 

necessary. If need be, you can add an anti-gel additive yourself – there is some in the rear bumper storage box.  

Snow Chains 

Some states (e.g., California) treat this van as a truck given its high GVW. Therefore, chains may be required rather 

than just traction tires in snowy conditions. There are a pair of chains stored in the rear, under-floor storage area. 

They must be mounted on the rear wheels. 

Fuel 

The van uses #2 ultra-low sulfur (<16 ppm) diesel fuel, preferably with no biodiesel component [although up to 5% 

(B20) can be used periodically].  The van has two fuel tanks: 

• Primary Tank – This is the standard 24-gallon diesel Sprinter fuel tank. It’s fill tube is located just behind the 

driver’s door. 

• Auxiliary Tank  – This is an auxiliary 11 to 14-gallon fuel tank located under the sliding passenger-side door. 

Its fill tube is in the rear wheel well, passenger-side. The tank’s contents must be pumped into the van’s 

main 24.5-gallon tank using the controls mounted in the base of the driver’s chair:  

 

2 The Pre-Heater can be set to come at preset time(s). See the Sprinter Owner’s Manual (page 109) for instructions on how to 

do so. In the Sprinter Owner’s Manual, this option is called “Hot-Water Auxiliary Heating”. 
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     NOTE: When filling the auxiliary tank, the tank does not want to easily take the last 2-3 gallons. It must be 

very slowly fed, and it is easy to both prematurely think that it is full and accidentally overflow some fuel 

(unfortunately whether it’s full or not!). 

Only fuel in the Primary Tank is available for running the engine, Therefore, the Auxiliary tank’s fuel must be 

transferred into the Primary Tank by running an electric transfer pump whose rotary timer switch is located on the 

outside/door side of the driver’s seat base: 

 

The black knob is a 15-minute timer switch – simply turn the van’s ignition switch ON and fully rotate CW – fuel will 

be transferred until the knob rotates back to its starting position. It will take approximately 15 minutes for a full aux 

tank to completely transfer. The aux tank gauge shows that tank’s current fuel level but only while the pump is on. 

Fuel can be transferred whether the van is stopped or traveling. 

     NOTE: The van’s master dash fuel gauge will eventually show the main tank actual current level, BUT it may 

require turning the engine off and back on.  

     NOTE: Only transfer fuel when the master tank has room to fully accept it. For example, if the aux tank is 

full, then only transfer when the main tank is registering 1/3 of a tank or less.  

Given the van’s total maximum fuel capacity of 35-8 gallons, its fuel economy & maximum driving range are 

approximately:   

Type 
Approx. 

MPG 

Approx. 
Range 
(miles) 

Highway 15-17 560 

City 14-16 525 

Off-Pavement 12-14 455 

 

DEF 

The van’s DEF (Diesel Emissions Fluid) is consumed at about 1 gal per 1150 miles and must therefore be periodically 

replenished. A warning message is displayed when the level gets down to about 1/4 full (i.e., a little over 1 gal or 

about 1150 miles remaining). The van’s 4.7-gal DEF tank, providing a little over 5,000-mile range, is easiest and 



Starr’s Guide 

 

Last Updated: 12 April 2021 Page 6 

most economically DEF filled at a truck stop DEF pump. Two ½ gal drip-proof containers filled with DEF are kept in 

rear bumper box for emergency use (DEF freezes at 12°F so these plastic containers should be removed when van 

may experience very cold conditions). 

Windshield Washer Fluid 

The under-hood reservoir’s capacity is 6.3-quarts. Small bottles of add-in concentrate are in the rear bumper 

storage box (add ½-1 bottle per reservoir fill). This concentrate does NOT provide any freeze protection. 

Off-Road Operation 

The van is normally in rear two-wheel drive. To engage four-wheel drive (4WD): stop, shift into Park or Neutral, 

engage 4WD by depressing the  dash switch, shift to Drive and go. To deactivate: stop, shift into Park or 

Neutral, and depress the switch again. 

Engage 4WD Low Range by pressing the Down Hill Restraint  button while stopped or moving no faster than 

11mph. The DHR/Low Range will remain active while your speed is no faster than 11mph. You can also use the 

cruise control to regulate a constant low speed. Disengage DHR/Low Range by depressing the DHR  switch 

again. 

The van has a Van Compass Stage 6 2” lift and enhanced suspension package installed (with adjustable rear shocks). 

If these shocks ever need adjusting, the small adjusting tool is in the right galley drawer. 

Airing Down & Up  

The van’s tires are BFG KO2 265/70R17 (31.6"x10.43") with Front/Rear air pressure of 45/55 PSI. These pressures 

can be reduced for better floatation in soft conditions, more comfortable ride in rough conditions, and puncture 

protection in rocky conditions: 

Road Conditions Tire Sidewall Reduction Tire 

Pressure 

(F/R, PSI) 

Constraint Air Up Time 

Normal, highway 

ride 

None 50/603 Tire’s speed 

rating 

 

Softer, 

washboard ride 

~15% sidewall reduction 30/40 45 MPH max  

1.5-2.5 

min./tire Max. floatation 

(max tire surface, 

e.g., for deep 

sand, no rocks) 

~25% sidewall reduction 20/30 20 MPH max 

 

3 Highway inflation pressure taken from Goodyear table, with a 265/70R17 tire at 2000# (front) and 2400# (rear) corner weight. 

Non-highway values then derived from various online sources (see Appendix). Original Sportsmobile specified pressures were 

49/70 psi F/R. 

http://octopup.org/img/car/tires/Goodyear--Service-Load-and-Inflation-Tables--Light-Truck-Tires.pdf
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The van’s TPMS tire pressure warning system will warn that any of the above pressures are out of range – the van’s 

dash will display a low tire pressure warning message. You can temporarily clear the warning message by just 

pressing the small  button to the lower of the instrument cluster’s speedometer while the message is displayed. 

The message will reappear the next time the van is started.  

To deflate the van’s tires, either use the van’s air inflation hose or a special tire deflator tool – both are stored in 

rear bumper box. The air inflation tool is easiest to use. Use van’s under hood air compressor to air back up – an air 

hose is in rear bumper box, together with air pressure gauge inflator & deflators. The compressor switch is to the 

right & below the steering wheel (labeled “Pump”). The van’s air compressor’s takeoff fittings are located at two 

passenger-side locations – under the hood and on top of the rear bumper.  

     IMPORTANT NOTE: It takes significant force to insert the air hose into a van’s air compressor coupling while 

the compressor’s air lines are under pressure. Therefore, insert the hose fitting BEFORE powering the 

compressor on AND turn off the compressor & relieve the line’s pressure BEFORE removing the hose. If the 

compressor’s lines are pressurized, you may have to relieve that pressure in order to insert the hose’s 

fitting – with the compressor off, push a large Philliips head screwdriver down into the center of a 

coupling’s cavity to relieve the air line’s pressure.  

     NOTE: Run the van’s engine while compressor is running (preferably at high idle using the High Idle 

Control)!  

     NOTE: Do not forget to turn the dash’s compressor switch OFF when finished!  

Front Sway Bar Disconnect  

To provide increase front suspension articulation for very rough off-road driving, the van has a Van Compass Front 

Sway Bar Disconnect Kit installed. Disconnecting the sway bar reduces the van’s back and forth sway over obstacles, 

allowing the suspension to move more efficiently over large off-road bumps (adds 3” of front suspension 

articulation). To disconnect the sway bar, park the van on a level flat surface so that the suspension is not 

articulated and steer the van all the way to the left. Then: 

• Pull the lynch pins. 

• Pull the sway link bar off the 2 studs. 

• Remove the lower plastic bushing off its stud. 

• Store all the removed pieces.  

http://rick.samcos.com/StarrVan/refs/VCSwayBarKit_1005-INST-V2.1.pdf
http://rick.samcos.com/StarrVan/refs/VCSwayBarKit_1005-INST-V2.1.pdf
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Sway Bar Disconnected: 

 

To reconnect, just reverse the procedure when back on level pavement. You may have to use a long screwdriver or 

bar to pry the upper stud downwards a short distance to align the link bar openings with the studs. 



Starr’s Guide 

 

Last Updated: 12 April 2021 Page 9 

 

Flats, Self-Rescue & Towing    

Tire changing tools can be found here: 

• Factory provided “bottle jack” under the front passenger floor. 

• After-market bottle jack, and accessories, in van’s rear, under-floor storage box. 

• Lug wrench (with extendible handle), wheel mounting alignment pins, removal socket for spare locking 

nuts, lug wrench sockets, & air hose are stored in rear bumper box. 

Because the van is lifted, the standard jacking points are often too high to reach with the bottle jacks (& often 

unstable if they do reach). Therefore, use the following alternative jacking points: 

Rear – position the bottle jack under the axle, outboard of the lower shock mount and directly under the leaf spring 

perch: 
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Front – There are a couple of good front locations to lift from. The preferred front lifting option is the large vertical 

mounting bolt for the lower spring plate. This method lifts one side at a time. Center the jack under the large bolt 

denoted below: 

 

 

Again, use this point to lift the van just to the point of getting the front tire off the ground. 

You can also position the bottle jack under the skidplate, directly between the countersunk center mounting holes. 

You can use one of the van’s two jack base plates between the skid plate and the jack as to not to slightly deform 

the skidplate: 
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The van’s wheel lug nut torque is 133 ft-lbs. 

A “Come-Along” 8000 lb manual winch with an approximate 10’ reach is stored beneath the van’s closets, and a 

Warn recovery kit is stored in the rear below-floor storage box. The recovery kit contains a bumper receiver-hitch 

hook, rope, slings, etc. 

Two MaxTrax sand ladders/ramps and a shovel are stored in rooftop storage box. 

If the van cannot be towed on a flatbed tow truck, then it can be towed with just the front raised and the drive 

shaft disconnected from rear axle at the propeller shaft. There is an 3/8” drive E14 Torx socket in the tool kit for this 

purpose (30 ft lbs torque). 

Van Dimensions & Clearances  

The van has the following critical dimensions & clearances: 

Height (including roof-top box)4 10’ 2” 

Length (including rear bumper pieces) 21’ 6” 

Width (including ladder) 7’ 

Weight (GVW, “wet”) 8750# 

Wheelbase 12’ 

Ground Clearance front (under engine) 

 center (nerf bars) 

  rear (center differential) 

9.75” 

13.75” 

8” 

 

The installed Van Compass suspension package raised the van 2” and the installed Van Compass skid plate package 

 

4 Top of penthouse: 103.25"; top of PV panels: 105"; top of Thule rack bars: 107.25"; top of Thule Motion XT XXL cargo box: 

121.5" (so +½” margin in above table’s height value) 
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protects all critical components: engine, transmission, transfer case, and main fuel tank (aux fuel tank is not 

protected but is constructed of heavy steel).  

Water Fording  

The breathing ports of the rear differential, transfer case, and aux fuel tank have all been piped to the top interior 

of the engine compartment so that they can be safely submerged. However, before any ford deeper than 24” (3” 

above bottom of driver door), the Rixens-Espar-D5 heater’s air intake and exhaust need to be manually capped with 

the cane tip and neoprene cork found in the galley drawer over the fridge. The exhaust pipe can be seen and 

reached from outside the van and takes the 1-1/4” diameter cane tip cap. The intake port is reached by sliding 

under the van, under the exhaust port, and it takes the 1” diameter cork, inserted. 

   

Camping Checklists 

Leaving Home  

• Turn on Battery Master Switch & Master 12VDC Breaker. 

• Close/open water valves (see “Water System” section for valve locations & settings). 

• Fill fresh water tank. 

• Fill windshield washer fluid reservoir. 

     IMPORTANT NOTE: TURN OFF THE AUX ALTERNATOR BEFORE STARTING THE VAN IF THE AUX BATTERY 

TEMP IS <32F – a thermometer is mounted on the inside of the access door in the sofa’s bottom panel (read 

its “out” temp). If necessary, see electrical section’s procedure for warming up the battery.  

Making Camp  

•  Use the mobile phone app LevelMatePro to level the van (LevelMatePro manual). The LevelMatePro box is 

mounted on the top back wall of the cabinet under the microwave. To connect to your phone, the box must 

be switched on for its BlueTooth connection signal to be advertised – the unit’s small ON/OFF switch is 

located at lower, right side of box (listen for two beeps when switched on). Now run the phone app, it 

http://rick.samcos.com/StarrVan/refs/LevelMatePRO-User-Manual_v2.pdf
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should quickly find, connect, and then display the adjustments needed under each tire for the van to be 

level: 

 
The van can be leveled either by changing its location and/or by using the two 0-4” leveling ramps and/or 

the four 1” blocks stored in the rear bumper box. The leveling ramps are easiest to use – just drive up until 

level and then chock: 

 
• If plugging into 115VAC shore power, first check that the 115VAC 30A Main Breaker is OFF (in covered 

electrical panel in sofa’s base) and use BOTH the surge protection module & connection cable found in rear 

bumper storage box. Turn on the 115VAC 30A Main Breaker only after connecting. 

Breaking Camp  

• Drain grey water tank, if necessary. 

• Stow galley sink lid and all other loose items. 

• Firmly close (so they latch) all drawers, doors & fridge (fridge door usually requires firm push to fully latch 
close). 

• Lower the penthouse, locking all 3 latches. 

• If connected to shore power, switch OFF 115VAC 30A Main Breaker and disconnect from external power. 

• If connected to city water, disconnect water hookup, and drain city water line segment if freezing weather 
possible. 

Putting into Storage  

• Ensure that Aux Battery is at least 20% charged (preferably 40-75%). You can turn OFF the Enable Aux 
Alternator Switch while driving home to facilitate this. If necessary, you can lower the Aux Battery’s State of 
Charge (SOC) to 75% or lower by boiling water on the induction cooktop at power level 5 (1 hour consumes 
approximately 25% of the SOC). 

• Turn off Battery Master Switch & 12VDC Master Breaker. 
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• Park van facing south, place the small solar panel on dash & plug into driver seat base’s always-on 12VDC 
socket. This trickle-charges the van’s chassis battery to maintain its charge.5 Place or lower insulating shade 
panels on all windows, including those for the windshield and side cab windows. Remove the windshield 
shade if a very frigid weather period may occur (<25°F average daily temperature for more than 48 hours). 

• Open fridge door to prevent mildew and odors. 

• Ensure that water and grey water tanks completely empty. It is best to open all drain valves during the drive 

home so that the van’s swaying will help empty the water tank and lines. 

• Fully winterize plumbing if necessary. 

Auxiliary Electrical System 

The van’s auxiliary electrical system provides both 12VDC sockets, USB sockets and 115VAC outlets through the 

van’s rear. This electricity is supplied by the large lithium auxiliary battery located behind the sofa. The distribution 

of power is through two electrical panels beneath the sofa and controlled by switches on the sofa’s base panel. 

Power Capacity 

A 300 Ah Lithium battery powers the auxiliary electrical system and its State of Charge (SOC) should ideally be kept 

above 20%. Therefore, its optimally available capacity is 240 Ah. Since the van’s typical electrical consumption is 

about 100 Ah of power a day, the van can be used about 2-1/2 days without any charging of the battery.6 That time 

is obviously extended by any aux battery charging that occurs.  

Each hour of running the van’s engine (idling or driving) allows the aux alternator to charge 1/3 of the battery’s 

capacity. Alternatively, plugging into 115 VAC “shore power” will charge the same 1/3 battery capacity in 2 hours.  

The third, and most frequently used, option is solar charging – the van has 230 watts of flat, rooftop solar panels 

and 120 watts of portable solar panels that can be inclined to best face the sun. The amount of possible solar 

charging varies widely depending on time of year, cloud coverage, and latitude: 

Typical Ah/Day from Solar 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Flat Rooftop Solar Panels: 26 40 58 78 93 110 120 106 80 50 28 21 

Inclined Portable Solar Panel: 25 31 36 42 46 55 58 56 49 38 25 21 

All Solar Panels: 50 72 94 120 139 165 179 162 128 88 52 42 

 
            

Typical Days to Produce 100Ah from Solar 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Flat Rooftop Solar Panels: 3.9 2.5 1.7 1.3 1.1 0.9 0.8 0.9 1.3 2.0 3.6 4.8 

Inclined Portable Solar Panel: 4.0 3.2 2.8 2.4 2.2 1.8 1.7 1.8 2.0 2.6 4.1 4.7 

All Solar Panels: 2.0 1.4 1.1 0.8 0.7 0.6 0.6 0.6 0.8 1.1 1.9 2.4 

 

5 The trickle charger solar panel is a Goal Zero Maintainer 10 Trickle Charger Solar Panel and the 12VDC socket outlet in the 

base of the driver seat is an extra cost Sprinter option. Fortunately, this outlet is powered by the chassis battery & is always 

energized (i.e., it is not controlled by the van’s ignition switch). 
6 Of course, atypical use of induction or microwave cooking, or parking in the shade, can result in a net daily power deficit at 

any time of the year. 
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Notice that a steeply inclined 120-watt portable panel will contribute the same Ah as the roof’s 230-watt flat panels 

during the winter!  But even using all solar panels optimally, off-the-grid stays longer than 3-4 days are not possible 

during the winter without additional non-solar charging. 

Key Electrical Components 

Component Location Function 

12VDC Lithium Battery Behind sofa 12VDC power storage (Relion RB300 

Lithium Battery, 300AH) 

12VDC Aux Alternator with Regulator & 

Enable/Disable Switch 

 

Alternator+reg are 

under hood & 

switch in driver 

seat’s outside base 

12VDC charging (Nations 280XP Alternator7 

& Balmar MC614H Regulator). 

There is an Aux Alternator Enable Switch 

in the base of driver’s seat, 

outboard/door side. The Aux Alternator 

is protected by a red, in-line 5A fuse behind 

this switch, under the driver’s seat.  

 

Battery Meter 

 

Sofa Base Relion Battery Monitor (BM manual) 

displays any of the Aux Battery’s following: 

• State of Charge (SOC) in % – press “%” 

button (press 3 sec. to reset to 100%).  

• Instantaneous current (A) from (“-”) or to 

(“+”) the battery – press “A/Ah” button 

one time. 

• State of Charge (SOC) in remaining total 

Ah – press “A/Ah” button a 2nd time. 

• Battery’s voltage – press “V” button. 

Battery Master Switch 

(shown in ON position) 

 

Sofa Base Rotate to ON to enable the Aux Battery to 

supply 12VDC power to van’s living area 

and to enable solar panel or shore power 

(115VAC) charging; rotate OFF to 

disconnect Aux Battery from all loads AND 

from the solar charging controller and the 

inverter/charger. 

 

7 The Nations aux alternator has been modified to reduce its maximum output is about 200A, so that it only supplies the 

recommended maximum charging current to the aux battery. 

http://rick.samcos.com/StarrVan/refs/ReLion_FuelGaugeManual-Digital_020419.pdf
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Component Location Function 

12VDC Master Breaker 

(shown in ON position) 

 

Sofa Base Protects & switches power ON/OFF to 

12VDC circuits fused in Electrical Panel #1; 

note that up is OFF! 

 

     IMPORTANT NOTE Solar charging of 

Aux Battery always enabled if Battery 

Master Switch ON (regardless of this 

switch’s position)! 

 

Electrical Panel #1 

 

Sofa Base  

(under a removable 

plastic cover) 

Holds all the van’s 115VAC breakers (left 

side) and most of its 12VDC fuses (right 

side). The panel’s 12VDC circuits are all 

energized by the separate 12VDC Master 

Breaker. 

 

     IMPORTANT NOTE The H20 HTR 

breakers (both) should only be ON 

when the van is connected to 115VAC 

shore power! 
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Component Location Function 

Electrical Panel #1 Circuits 

115VAC (breaker-protected):  

MAIN Switches & protects power to all 115VAC circuits (30A) 

GFI Ground Fault Interrupter protects all 115VAC outlets (15A) 

MICRO Switches & protects microwave cabinet’s 115VAC outlet (15A) 

H20 HTR  Switches & protects the 2 AC circuits for the space & water heating system’s Rixens Comfort 

Hot’s two heating elements. Each breaker/heating element is wired to a separate 115VAC 

phase – both breakers/heating elements are energized only if the van is connected to 50A 

(i.e., 2-phase) shore power. (20A each) 

(both breakers should only be switched ON when connected to 115VAC shore power).8 

12VDC (fuse-protected):  

PASS Protects all passenger-side 12VDC outlets (30A) 

DRIVER Protects all driver-side 12VDC outlets (30A) 

RADIO Protects in-dash Kenwood radio head unit when it is powered by the Aux Battery (15A) 

REFER Protects refrigerator (15A) 

HYDRO Protects Rixens D5 Heat Exchange Loop circulation pump (20A) 

H2O Protects freshwater pump (10A) 

Extra 12VDC fuses are stored in the galley’s top righthand drawer 

Electrical Panel #2 

 

Under Sofa (behind 

Electrical Panel #1), 

has a removable 

plastic cover 

Panel holds additional 12VDC fused circuits 

which are energized directly by the Battery 

Master Switch. That is, the panel is not 

controlled by the 12VDC Master Breaker, 

but it is 12VDC energized whenever the 

Battery Master Switch is ON. It is also 

energized by any Solar Controller output! 

To prevent this, remove SOLAR 30A fuse. 

Electrical Panel #2 Circuits 

12VDC (fuse-protected):  

SOLAR 12VDC from Solar Power Controller (30A) 

D-5 12VDC to Rixens-Espar-D5’s control panels & space 

heating fan (10A) 

RADIO 12VDC to Kenwood A/V amplifier regardless of 

position of the front/rear A/V power switch in 

cabinet face below the sink (15A) 

Extra 12VDC fuses are stored in the galley’s top righthand drawer 

 

8 If these breakers are ON without shore power, then the van’s single-phase Inverter will power one of the Rixens Comfort 

Hot’s single AC heating elements. This element will draw 1500 watts, which almost totally consumes the Inverter’s rated max 

output of 2000 watts. 
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Component Location Function 

115VAC Inverter/Charger 

                       

Control Panel in 

cornice above sofa; 

Inverter/Charger 

main unit under 

sofa 

Converts Aux Battery’s 12VDC to 115VAC; 

can also charge the Aux Battery when van 

is plugged into external 115VAC power 

(control panel manual; base 

inverter/charger manual) 

Solar Charge Controller 

 

In cornice above 

sofa 

Conditions 12VDC power coming from solar 

panels for optimal Aux Battery charging 

(SB3000i manual) 

 

     NOTE: The van’s electrical water heater “H20 HTR” AC breaker in Electrical Panel #1 should only be 

switched ON when the van is connected to 115VAC shore power!9 

     NOTE: The Aux Battery should be charged whenever the Battery Meter reads below 20%/60Ah! If you are 

unable to immediately charge the battery, you should reduce electrical loads until you can.  

Battery Charging  

The Auxiliary Battery can be recharged either by the van’s roof-top solar panels, from a dedicated auxiliary 

alternator driven by the van’s engine, or by plugging the van into an external 115VAC power outlet. The following 

lists the different switch positions required for different Auxiliary Battery charging situations: 

Charging Mode 

Battery 

Master 

Switch 

Master 

12VDC 

Breaker 

Parked, Solar Charging Only ON - 

Driving or High Idle Charging - - 

Parked with 115VAC shore 

power hookup & Magnum’s 

charging turned ON 

ON - 

In Storage OFF** OFF 

“-“ denotes that it can be either ON or OFF, but OFF ensures maximum rate of charging 

**Turn Battery Master Switch OFF when the van is not in use – it is better for Aux Battery’s health if its charge is not 

being continuously topped off by the Solar Charge Controller. 

 

9 The Rixens-Espar-D5’s AC electric water heater draws 1500 watts (12.5A), which almost totally consumes the AC inverter’s 

total output when the water heater’s breakers are ON. 

http://rick.samcos.com/StarrVan/refs/Magnum_ME-RC_manual.pdf
http://rick.samcos.com/StarrVan/refs/Magnum_ME-RC_manual.pdf
http://rick.samcos.com/StarrVan/refs/Magnum_ME-RC_manual.pdf
http://rick.samcos.com/StarrVan/refs/Blue_Sky_SB3000i_Manual.pdf
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The Aux Battery can be severely damaged by charging when the battery’s temperature is at or below freezing. 

Therefore, before charging in cold conditions, first check the battery’s temperature via the thermometer on the 

inside of the access door in sofa’s bottom panel (read its middle “Out” temp).  

 

If the battery’s temperature is at or below 32°F, you must not charge it via the van’s alternator or the 11rVAC 

inverter/charger! 

Battery Temperature Range Max Charging Current Allowed Charging Modes 

0°C to 55°C (32°F to 131°F) 100-125A Solar, Alternator, or Inverter/Charger 

0°C to -10°C (32°F to 14°F) 10% of the battery capacity (30A) Solar 

-10°C to -20°C (14°F to -4°F) 5% of the battery capacity (15A) Solar 

below -20°C (-4°F) 0% of the battery capacity (0A) <none> 

Solar Charge Controller & PV Panels  

     NOTE: The Solar Charger Controller’s 12VDC output connects through Electrical Panel #2, between the 

Battery Master Switch and the 12VDC Master Breaker. Therefore, the van’s rear 12VDC circuits are 

energized during sunny weather whenever the 12VDC Master Breaker is ON, regardless of Battery Master 

Switch’s position. If you need to prevent this, flip the 12VDC Master Breaker OFF or remove the SOLAR 30A 

fuse in Electrical Panel #2. 

The van has a Blue Sky SB3000i Solar Charge Controller (SB3000i manual) located in the cornice over the sofa: 

 

This MPPT controller conditions the power coming from the van’s solar panels for maximum charging of the Aux 

Battery. This controller is powered directly from the solar panels (i.e., it is ON whenever there is solar power). The 

controller displays Battery Voltage continuously if it is in Charge-Off state (no solar available), or alternates 

http://rick.samcos.com/StarrVan/refs/Blue_Sky_SB3000i_Manual.pdf
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between Battery Voltage & Output Charge Current if the SB3000i is charging the battery. The controller is actively 

charging, at maximum current, when both the FLOAT & ABSORPTION lights are lit (i.e., in Bulk/Constant Current 

charging  mode). 

 

 

The SB3000i has a digital display that cycles through the following with each brief press of the “Display Select” 

button: 

Displayed Description 

OFF Blank, unlit display 

Auto Repeatedly cycles through the display of the below 4 parameters… 

VOLT Aux Battery Voltage 

AMP-OUT SB3000i Output Charge Current (solid) 

AMP-IN PV Solar Panel Input Current (blinking) 

AMP-HRS total PV Amp-Hours produced since the amp-hour counter was last cleared 

(by pressing “Display Select” for 5 seconds while viewing amp-hours on the display) 

 

The Solar Controller is configured into a 3-stage charge profile programmed for lithium batteries (see the 

Appendix). It charges the Aux Battery only if the Battery Master Switch is ON. 

The van has two 115-watt roof-top PV panels and a single portable, foldup 120W PV panel. The portable panel has a 

40-foot extension cable which plugs into a socket at the van’s rear passenger corner. This provides solar charging 

when the van’s roof is shaded or when additional charging capacity is desired (e.g., during winter months). The 

panel has support arms which should be used to incline the panel, so it is roughly perpendicular to the sun. The 

panel and its extension cable are stored in the rear storage compartment. 
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Alternator Charging 

The van’s Aux Battery can also be charged from the van’s dedicated 2nd alternator which is driven off the van’s 

engine. This charging is controlled by an Aux Alternator switch located in the outside base of the driver’s seat. The 

aux alternator and its regulator have been set for a Lithium CC/CV charging profile, with a typical charging current 

of 95-125A (depending on engine rpm & alternator temp). Therefore, the Aux Battery at its minimum 20% SOC (i.e., 

60Ah remaining) can be fully charged in about 2 hours. This is achieved by either driving or just starting & idling the 

van. However, for the van engine’s health, the van’s engine should be idled at 1600-1800 RPM by: 

• Set the parking brake. 

• Start the engine. 

• Use the High Idle Control switches  to the lower left of the steering wheel to set the idle to 1600-

1800 RPM. Use the left-hand switch to turn ON & righthand rocker switch to adjust RPMs up and down. 

Note that the switches will be inoperative if the parking brake is not set. 10 

The Aux Battery charges from the Aux Alternator regardless of the Battery Master Switch’s position, but the Aux 

Alternator Enable switch on the bottom, outside of driver’s seat must be ON. You should double check that the Aux 

Battery is charging by noting that a +95-125A of charging current is showing on the Relion battery monitor. 

     NOTE: In very cold conditions, use engine block heater to warm block & oil before high idling!  

     NOTE: After about 2 hours of high idle speed, the van needs highway running for the health of the pollution 

control equipment!  

115VAC Inverter/Charger 

The van has a Magnum MS2000 Inverter/Charger (MS2000 manual) located under the sofa, which is controlled by a 

Magnum ME-RC control panel (ME-RC manual) located in cornice over the sofa:  

 

10 In the Sprinter Manual, the High Idle Control is called the ADR (working speed governor).  

It is important to use the High Idle Control to keep the heat and pressure high enough to keep the engine’s EGR valve working 

properly. If it idles for long periods at low RPMs, the EGR valve remains mostly wide open letting too much exhaust gases into 

the engine, which causes soot buildup, which then mostly gets blown out the back when you start rolling. But some soot may 

remain in the catalytic converter and elsewhere. Also, the turbocharger needs a minimum amount of boost pressure to 

maintain the condition of its seals, so extended idling could result in oil consumption and premature seal failure of the oil 

cooler and injector pump seals. So, the seals and/or the injector pump may need replacing at 300,000 or 400,000 instead of 

500,000 or 600,000 miles. 

http://rick.samcos.com/StarrVan/refs/Magnum_MS2000_Manual.pdf
http://rick.samcos.com/StarrVan/refs/Magnum_ME-RC_manual.pdf
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Inverter Function. To supply 115VAC to the outlets, the van’s inverter must be switched ON through its control 

panel. It is turned ON or OFF by pushing the “ON/OFF INVERTER” button. The microwave will beep when 115VAC 

power becomes available. 

     NOTE: If the panel is asleep then the first button press will wake it up and a 2nd press will turn the function 

ON or OFF.  

     NOTE: The inverter consumes battery power even when it is idle – therefore, it is important that you turn 

off the inverter when you are not using 115VAC power (i.e., when not using the microwave, induction 

cooktop, or any other miscellaneous 115VAC appliance). Fortunately, it does automatically turn off if the 

battery’s charge gets too low.  

Charger Function. You can charge the Aux Battery when plugged into an outside 115VAC outlet – to turn on, press 

the “ON/OFF CHARGER” button. The charging rate is ~50A. So, it will take about 5 hours to fully charge the Aux 

Battery at 20% SOC. 

     NOTE: If the panel is asleep then the first button press will wake it up and a 2nd press will turn the function 

ON or OFF.  

     NOTE: The electrical hookup cord is stored in the rear bumper box. Always use the attached Smart Surge 

Protector (EMS-PT30X manual).  

Chassis Electrical System   

     NOTE: This guide does not cover the van’s Chassis Electrical System in depth – see the Sprinter Owner’s 

Manual. 

The Chassis Electrical System is dedicated to powering the van’s driving equipment & starting its engine. The only 

interaction with the Auxiliary Electrical System in the van’s rear is through an A/V power switch located below the 

sink which determines whether the dash’s Kenwood system is powered from the Aux Battery (typically when 

parked) or the Chassis Battery (typically when driving).  

The van’s chassis electrical system has a battery located under the floor in front of the driver’s seat. It is dedicated 

to starting the van and operating dashboard functions. There is also a dedicated alternator for its charging. 

Unfortunately, there is some parasitic electrical load on this battery when the van is idle – as a result, the battery 

may become insufficiently charged after sitting for about 5 weeks (an approximate -0.05 V drop per day). There is a 

http://rick.samcos.com/StarrVan/refs/ptx_surge_protector_manual.pdf
http://rick.samcos.com/StarrVan/refs/2018-Sprinter-Operators-Manual.pdf
http://rick.samcos.com/StarrVan/refs/2018-Sprinter-Operators-Manual.pdf
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battery meter which can be plugged into the always-on 12VDC lighter receptacle in the driver’s seat base which is 

used to measure van battery’s charge (with the battery meter plugged in, the daily discharge rate increases to -0.10 

V/day): 

Van’s Lead Acid Battery 
Charge Level 

% Charge VDC 

100% 12.70 

90% 12.50 

80% 12.42 

70% 12.32 

60% 12.20 

50% 12.06 

40% 11.90 

30% 11.75 

20% 11.58 

10% 11.31 

0% 10.50 

     NOTE: For its long-term health, the chassis battery should never fall below a 50% charge!  

Therefore, when parking the van for a weeks-long idle period, have it face the sun, place the van’s small portable 

solar panel on top of the dashboard and plug that panel into the always-on 12 VDC socket in the base of the driver’s 

seat. In this way, the chassis battery will be trickle-charged by the sun, summer or winter. 

Space & Hot Water Heating  

The van has a Rixens-Espar-D5 water and space heating system which can obtain its heat either from the Espar-D5 

diesel furnace, the van engine’s coolant loop11, or the Rixens Comfort Hot Tank (115VAC heated). The operating 

controls are in the cornice above the sofa:  

 

 

11 The hot water heating loop’s heat exchanger with the van engine’s coolant loop was an option installed by Rixens. It requires 

the “H88 Rear Heater Prep” Sprinter factory option. It allows space and water heating while the van is being driven. Therefore, 

it allows freezing weather rear space heating while driving on dusty roads, without fouling the D5 diesel furnace’s air intake. 
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The right box is the Rixens Heating Control Panel which controls both space and water heating. The middle box is 

the Digital Thermostat for controlling the van’s heated space temperature. And the left box is the Espar control 

panel which is only used to read the Espar-D5 diesel furnace’s status and error codes. 

Most of the van’s space & water heating is controlled by the Heating Control Panel’s 4 switches: 

Switch Description 

System Overall power – must be ON for any space or water heating, from any heat source 

[lit when enabled] 

Furnace Enables the diesel furnace for space and/or water heating; the diesel furnace will 

then run whenever the Heat Exchange Loop needs to be heated for water or space 

heating [lit when enabled] 

Hot Water Enables the Heat Exchange Loop circulation pump, regardless of heat source (diesel 

furnace, van engine’s coolant loop, or the Comfort Hot Tank AC heaters) [lit when 

enabled] 

(Note: The Furnace switch alone also turns on Heat Exchange Loop pump) 

Fan Enables Space heating fan – 3 positions: II (high) , 0 (off), I (low); adjacent Digital 

Thermostat controls when the space heating fan in the sofa’s base panel is powered 

on (i.e., fans turns on when interior air temp falls more than 1°F below thermostat’s 

current setting, and turns off at 1°F above) 

 

Heating Scenarios 

Typically, the van’s water and space heating needs are best served by the Rixens-Espar D5 diesel furnace and this 

situation is entirely controlled by the above Heating Control Panel’s four switch controls, together with the adjacent 

thermostat – simply switch ON the panel’s four switches and set the desired air temperature on the thermostat 

(instructions below). 

If driving and you wish to heat the van’s rear space or water, it is best to use the van’s engine heat rather than the 

rear’s independent diesel furnace. For this, simply turn ON all the Heating Control Panel’s switches EXCEPT for the 

“Furnace” switch. 

When the van is plugged into 115VAC shore power, then it is most efficient to use the electric hot water heater for 

space & water heating. For this, simply turn ON all the Heating Control Panel’s switches EXCEPT for the “Furnace” 

switch and turn ON the 2 “H2O HTR” breaker switches in Electrical Panel #1 behind the sofa’s base panel.12  

The following table shows these settings in a tabular form:  

 

12 The van’s Rixens Hot Comfort heating system has two 1500 watt AC heating elements, each wired to a separate external AC 

115VAC phase. A single element is used when the van is plugged into single phase (20 A) shore power. The 2nd heating element 

is only used when plugged into 2 phase (50 A) shore power. 
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 Heat Source Control  

Mode/ 

What’s Heated 

(in decreasing order 

of typical use) 

Heat 

Source 

“System” 

Switch 

“Furnace” 

Switch 

(Diesel) 

“Hot 

Water” 

Switch13 

“H2O 

HTR” 

115VAC 

Breakers 

“Fan” 

Switch 
Thermostat 

When Parked, without 115V (DIESEL FURNACE): 

Space Heating+Hot 

Water Diesel 

Furnace 
ON ON ON* OFF 

I or II 
ON & temp 

set 

Hot Water Only Either or both OFF 

When Driving (ENGINE HEAT): 

Space Heating+Hot 

Water Engine 

Heat 
ON OFF ON OFF 

I or II 
ON & temp 

set 

Hot Water Only Either or both OFF 

When Parked, with 115V (AC WATER HEATER): 

Space Heating+Hot 

Water 
115VAC 

Water 

Heater 

ON OFF ON ON 
I or II 

ON & temp 

set 

Hot Water Only Either or both OFF 

 

The heater’s consumption of diesel varies widely depending on outside air temp, inside thermostat setting, 

and hot water usage. Typical diesel consumption in cold winter conditions is on the order of 8-12 hours per 

½ gallon (e.g., 20°F outside; 65°F inside, with most window insulation panels affixed). 

     NOTE: The diesel furnace’s fuel pick-up is at the main fuel tank’s ¼ full level – therefore, diesel-fired space 

and water heating will not be possible if the van’s main fuel tank is less than ¼ full! So, transfer fuel from 

the Aux Fuel tank if necessary (& available). 

     NOTE: The D5 can be operated up to 5,000’ (1500 m) without compensation. It can be operated for brief 

periods without adjustment. 

     NOTE: To properly maintain its function, the diesel furnace should be run for at least 10 continuous 

minutes every month or two! If this has not occurred through day-to-day use, then you must force it to 

occur by switching on space heating, with the thermostat set to a high setting and all doors open so that it 

does run continuously for 10 minutes.  

     NOTE: During very frigid weather or during high hot freshwater demand, only the diesel furnace may be 

able to supply sufficient heat. 

Thermostat 

Heating of the van’s interior is principally controlled by the Rixens Digital Heating Thermostat (Rixens manual), 

located in the cornice above the sofa. It measures & displays the van’s inside air temperature at that location and 

 

13 The “Hot Water” switch enables the Heat Exchange Loop circulation pump. This pump is also automatically enabled (& that 

switch is lit) whenever the diesel “Furnace” switch is ON, regardless of the “Hot Water” switch’s position. 

http://rick.samcos.com/StarrVan/refs/Rixen_digital-thermostat-v2-2.pdf
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enables the space heating fan under the sofa whenever it is turned ON and the temperature falls 1°F or more below 

the thermostat’s current set point. The space heating stops whenever the temperature is 1°F or more above the 

thermostat’s current set point. The cornice’s Control Panel “Fan” switch determines if the fan runs, and at what 

speed, when the fan circuit is enabled by the thermostat. 

Space heating can be turned OFF either by turning OFF the thermostat, setting the thermostat to a low 

temperature, or by turning OFF the Heating Control Panel’s “Fan” switch. 

 

     NOTE: The thermostat’s buttons are overly sensitive – only light pressure (e.g., a tap) is needed to operate 

the thermostat’s 3 buttons. And a light swipe across a button is often more effective than a tap. The 

thermostat’s display will dim after 15 seconds, tap/swipe any of the 3 buttons to return to full illumination. 

     IMPORTANT NOTE: Do not place any objects in front of the forced-air heating vent in the sofa’s front panel 

that would block its air flow in any way. This can both cause insufficient space heating or, more importantly, 

an overheating of that area’s woodwork or heating system and attendant damage!  

Space Heating ON/OFF 

Tap/Swipe the  button to toggle between ON or OFF. The display will either show “OFF” or display the currently 

Set temperature together with a pictogram for furnace status. 

Set Desired Temperature 

The Up arrow  or Down arrow  buttons are locked by default – they must first be touched for approx. 3 

seconds until the Set temperature display changes color from ‘blue’ to ‘white’ – this indicates that the Set 

Temperature is ready to be changed. Tap/swipe the Up or Down button to adjust Set temperature to desired value 

(1 degree per tap/swipe; tapping a button often isn’t as reliable). After 4 seconds of inactivity the buttons will again 

lock, and the Set Temperature display will switch back to a blue color. Thermostat’s operating range is 32-90°F. 

The display’s  icon is lit when the diesel furnace is running and heating the Heat Exchanger Loop.14 

 

14 To change the thermostat’s setup options: Touch and hold the   button for approx. 5 seconds until the Display Options 

display shows. Tap/swipe the   button to switch between °F & °C temp display. Tap/swipe the   button to switch 

between interior and exterior temp display (exterior thermometer not installed, therefore 30°F is always displayed!). 
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Hot Water Temp 

To adjust the maximum hot water temperature provided at the sink and shower, rotate the tempering value found 

under the sofa, driver’s side.  

 

     WARNING: Turning the tempering valve 1/8 of a turn either way will dramatically increase or decrease the 

water temperature! 

Water System 

The van has a 15-gallon freshwater tank under the sofa which feeds the galley sink and rear shower. There is a 

water pump switch on the cabinet face under the sink – only turn on while actively using water so that (a) water is 

conserved and (b) any plumbing leak water loss/damage is minimized.  

 

     NOTE: While hooked up to pressured city water, the van’s own water pump is not needed. 

The water tank can be filled via a pressurized hose or by container. The water system is, except for one segment, 

fully contained in the van’s interior. Therefore, it must be drained (aka winterized) only if the van’s interior may 

freeze. The exception is a short City Water Line segment at the external water hookup connector – this segment 

must be drained after every use of this external water connector (see below). All the water valves have attached 

green or red labels – green for a normally-opened valve; red for one normally closed. 
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Water valves inside left rear door 

 
Water valves under sofa,  

(accessed from the rear) 

 
Water valves under sofa, accessed from the front 

Pressurized City Water  

     NOTE: The water pressure in RV parks is notoriously high; often too high for Starr’s PEX line plumbing. 

Therefore, always use the van’s pressure regulator on the hose!  
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The van’s water can be supplied by pressurized potable water by using the 25’ hose found in a rear door pocket. A 

pressure regulator and water filter15 should already be attached to hose; if not, find and attach them! First, fill the 

hose with water to remove most of its air. Then connect the hose to the van’s water connection at the van’s rear 

driver side. Finally, open the Outside Water Line Valve, close the Outside Water Line Drain Valve and turn the 

outside pressurized water ON. Turn OFF van’s water pump switch (below sink’s front) to conserve power. 

To fill van’s freshwater tank from an already connected pressurized source, open the Water Tank Fill Valve and 

close it when tank is full (tank will overflow beneath the van when full; that overflow is not valve’d).  

     IMPORTANT NOTE: Return the above valves to their original positions after disconnecting from pressurized 

water (i.e., Outside Water Line Valve CLOSED, Outside Water Line Drain Valve OPEN, Water Tank Fill Valve 

CLOSED). This is extremely important if external freezing temperatures will be experienced. 

Unpressurized Water  

Water can also be added to the freshwater tank by gravity feed. Simply open the Water Tank Fill Valve and supply 

water to the Fresh Water Feed (uncap first) under the sofa’s front. The water can be supplied either by directly 

connecting a hose or inserting the outlet tubing from the water container into the Fresh Water Feed. Replace the 

Fresh Water Feed Cap and close the Water Tank Fill Valve when finished. 

To filter non-potable water, use the Katadyn Base Camp Pro 10L Water Filter stored under the sofa, in front of the 

freshwater tank. Fill the filter’s bag with CLEAR water to be filtered and hang the bag inside on the penthouse bed 

mattress lifting cable, letting the filtered water flow into the van’s internal water inlet under the sofa (insert filter’s 

outlet surgical tubing through the under-sofa inlet opening and into the water tank itself). See above section for the 

needed valve openings. 

 

 

15 A Clear20 one micron, solid carbon inline filter (green color; replace when water flow becomes insufficient). 
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If you have access to suspect CLEAR water, and do not have a water filter, add 1/8 teaspoon (8 drops or about 0.75 

milliliters) of household liquid bleach to each gallon (16 cups) of water. A small labeled, squeeze bottle of bleach is 

stored under the sink. Mix well and wait 30 minutes or more before drinking. 

Sanitizing & Cleaning 

Sanitizing the van’s freshwater tank is recommended prior to storing, after a period of storage, or any time the 

system is opened or contaminated. To sanitize: 

• Mix ½ cup of household bleach (5% sodium hypochlorite) with water in a container such as a gallon jug. 

• Using the rear outside water connector, pour the bleach solution into the tank via hose or funnel and fill 

the tank with potable water. 

• Rock the van back and forth to coat top and sides of potable water tank. 

• Turn on water pump and open all faucets (Hot & Cold) allowing the water to run only until the odor of 

chlorine is smelled. 

• Allow three (3) hours of contact time to disinfect completely. [Doubling the solution concentration allows 

for a contact time of one (1) hour.] 

• Drain the tank. Refill the tank and flush the system once or twice until the odor has decreased. The residual 

chlorine odor and taste is not harmful. 

The pump’s filter should be cleaned twice a year: unscrewed and flush. 

Winterizing 

     NOTE: The van’s grey water tank also needs to be winterized by emptying it as described in the Grey Water 

Tank section.  

     NOTE: The van’s porta potti also needs to be winterized by emptying both of its tanks as described in the 

Porta Potti section.  

     NOTE: The van’s window washer fluid tank should either be drained (by washing windshield) or filled with 

winterized fluid.  

     NOTE: Summer diesel fuel will gel at below freezing temperatures. Therefore, anti-gel additive must be 

added if necessary (bottle stored in rear bumper box).  

     NOTE: DEF freezes at 12°F, therefore the two ½ gal DEF plastic containers in rear bumper box should be 

removed when van is in winter storage.  

It is extremely important that the van’s water lines be protected from freezing. 

If the van’s interior will be subject to freezing, then 7 of the van’s water valves must be opened and left opened: 

• 2 Inside Water Line Drain Valves (cold & hot) under sofa rear. 

• 1 Water Tank Drain Valve (under sofa front). 

• 1 Water Tank Fill Valve (under sofa front). 

• 2 shower area Drain Valves (cold & hot just inside rear door, on left). 
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• 1 shower area Outside Water Fill Valve (just inside rear door, on left) 

(the 8th, Outside Water Drain Valve (just inside rear door, on left) should already be open). 

Lastly, the galley faucet must be left open in its middle (hot+cold) position and the pump switch briefly switched 

ON. After opening all the above valves, and opening the grey water drain valve, the van should be driven over 

undulating roads to ensure that any pooled, standing water in the van’s piping has fully drained. 

If only the van’s exterior is going to be subject to freezing temperatures, then only the outside fill inlet tubing must 

be drained – with the water pump off, open both the Outside Water Inlet Valve and the Outside Water Drain Valve 

(inside and to left of rear door) If the van is going to be used (i.e., its interior won’t freeze), then both valves 

should be closed after draining. 

Appliances 

Kenwood A/V & Navigation Unit 

There is a Kenwood DNX995S Kenwood A/V & Navigation unit installed in the van’s dash. Operation details are 

described in its manuals: A/V Manual and Navigation Manual. A switch on the cabinet face, below the van’s sink, 

controls how the Kenwood system is powered: 

 

Switch Position Function 

Up (switch light ON) A/V/Nav powered by the van’s Aux Battery; useful when parked. 

Down A/V/Nav powered through the van’s ignition key switch (i.e., powered by 

chassis battery); useful when driving 

 

     NOTE: The Kenwood audio amplifier is always powered from the Aux Battery’s 12V circuit. Therefore, the 

Master Battery and 12VDC Master Breaker switches must be turned ON to listen to audio in the front or 

rear of the van. 

Fridge 

Operation of the van’s fridge (Isotherm Cruise 85; 85-Watt/6 Amp, Cruise 85 manual) is self-explanatory. It has a 

rotary temperature control in its upper, right interior. It can be set between 0 & 9, with 0 being OFF. The fridge’s 

http://rick.samcos.com/StarrVan/refs/Kenwood_113DNX875Smanual.pdf
http://rick.samcos.com/StarrVan/refs/Kenwood_IM394_Nav_K_En_00.pdf
http://rick.samcos.com/StarrVan/refs/isotherm85cruise-manual.pdf
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interior temperature at any given control setting can vary widely, depending upon the van’s interior temperature 

and how full the fridge is. Therefore, a thermometer hangs off an inside shelf – the temperature control should be 

adjusted so that this thermometer reads in the 36-40°F range. The fridge’s control is usually set around the 4-5 

range to achieve this. Vegetables should be stored near the bottom since they tend to freeze if near the top freezer 

area. The freezer freezes a single ice cube tray in 3-4 hours.   

Induction Cooktop 

The induction cooktop (Duxtop 1800W Portable Induction Cooktop Countertop Burner, Duxtop manual) is stored in 

a galley drawer, and its operation is self-explanatory. It often thermally turns itself OFF if used on power settings 8-

10. The pot and skillet cookware are stored in the galley cupboard and are induction compatible (cookware must be 

ferrous; i.e., able to hold a magnet). 

Microwave Oven 

Operation of the van’s small microwave oven (GE 700-Watt, Model JES1072SH1SS, microwave manual) is self-

explanatory. There is a brief usage guide label inside the door, top. It can thermally cut itself off after more than 

about 10 minutes of high-power continuous use on hot days. 

Lagun Table 

There is a Lagun tabletop that can be mounted either for use when sitting on the sofa or on the rotated passenger 

seat. It swivels 360° around two different points, and its height is adjustable. It is stored on the side of the cabinet 

behind the driver seat. 

  

Compact Folding Tables 

The van has two GCI Outdoor Compact Camp Tables –  20” and 25” square. The legs telescope out for use and have 

two extended, locking positions (a standard height and a modified-by-me lower height). The smaller table is usually 

used on solo trips, and the larger one when Starr is carrying 2 or more people. 

http://rick.samcos.com/StarrVan/refs/Duxtop_8100MC-User-manual.pdf
http://rick.samcos.com/StarrVan/refs/GE_Microwave.pdf
https://www.gcioutdoor.com/tables-camp-kitchens/compact-camp-table-20/
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Camping Chairs  

The van carries four light weight Helinox camping chairs: 2 Sunset high-back chairs & 2 Swivel low-back chairs. Each 

is stored in its own small bag and all can be found in the storage space under the large galley cabinet (accessed 

either through the bottom-of-cabinet trapdoor or the storage area’s door at sofa’s base. The Sunset chair’s storage 

bag can be used as a chair pillow by stuffing with soft items and affixing to the chair with provided Velcro. 

Shower 

The van has an outside shower with water plugin & integrated control inside the rear, driver-side door: 

   

 

The shower pieces are stored: 

• Hose and handheld sprayer in the rear door. 

• The optional privacy curtain in its storage bag in the base of the rear closet. 

• An optional floor mat in the side sliding door’s step storage area.  

To operate the shower: 

• Turn on water pump (on sink cabinet’s face panel). 

https://helinox.com/products/sunset-chair
https://helinox.com/products/swivel-chair
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• If desired, turn on water heating (see Heating section). 

• Insert the hose in shower outlet and rotate the hose handle counterclockwise to pressurize handheld 

shower. 

• Squeeze the handheld shower head’s trigger to disperse water (water consumption: ½ gal/min16).  

• Rotate hose lever to desired water temperature.  

The optional shower curtain mounts to the fully opened rear doors. Each top edge has been labeled with its 

orientation (e.g., “inside top edge, front”). 

When finished showering: 

• Rotate the control handle clockwise back to its vertical, OFF position. 

• Squeeze the shower head’s trigger to release the hose’s trapped pressure (otherwise the next step will 

spray a hose’s pressurized water everywhere). 

• Rotate the handle fully clockwise and pull out to remove. 

• Drain hose and dry curtain before storing away. 

Smoke/CO Alarm 

The van has a First Alert combination smoke and carbon monoxide alarm in the ceiling (alarm manual). It is powered 

by 2 AA batteries, which should be replaced annually. Low batteries are indicated by a periodic “chirp”. Press the 

device’s Test/Silence button to temporarily silence a smoke alarm (15 minutes), a CO alarm (4 minutes) or low 

battery chirp (8 hours). 

Roof Storage Box  

The van’s Thule Motion XT L roof box is used to store infrequently needed items like recovery equipment and 

backpacking equipment (e.g., packs & tent). Its normal contents are: 

• 2 Maxtrax recovery boards 

• A shovel 

The maximum load that the penthouse can carry is 200 pounds, and the roof rails, bars and box weigh about 60 

pounds. Therefore, the roof box can hold a maximum of about 140 pounds. 

This roof box key is found with the other keys in the top right galley drawer. The key cannot be removed from the 

box without first locking the box. And the box will not be fully locked unless it is fully closed, and all internal locking 

latches fully engaged. Sometimes the rear-most latch does not engage, preventing the key from being rotated and 

removed. Simply thump the top rear of the box and again try rotating and removing the key. 

Rear Bumper Storage Box  

The van’s Aluminess bumper storage box key is found with the other keys in the top right galley drawer. The box 

typically holds: 

• 20’ air hose with tire inflation attachment (with integrated air gauge) 

 

16 The stock shower head has been modified to reduce its water consumption, while maintaining good pressure. 

http://rick.samcos.com/StarrVan/refs/SCO501CN3ST-First_Alert_Onelink_Wireless_Talking_Smoke_and_CO_Alarm.pdf
https://maxtraxus.com/mkii-recovery-boards/
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• Small wallet with small air gauge and 4 preset “air-down” tire deflators (2 front tire deflators are marked 

with a “F”) 

• 25’ electric hookup cable with separate surge protector (Progressive Industries 313.1168 SSP30X) 

• 5’ grey water drain hose 

(25’ freshwater hookup hose & separate pressure regulator stored in van’s passenger-side rear door) 

• Under wheel leveling blocks. 

• Collapsible orange parking cone (for easily marking an otherwise-vacant campsite as occupied) 

• Wheel lug nut wrench with extensible handle, normal lug nut socket, spare tire locking lug nut socket, & 2 

wheel mounting/changing locating pins 

• Tire repair kit 

• 2 large cans of pressurized tire leak sealant 

• Small hatchet 

• Bow saw 

• Extra bottle(s) of windshield washer fluid additive 

• 2 half-gallon bottles of DEF 

• Bottle of diesel anti-gel 

• 2 cans of bear repellent spray 

• Snow Peak Pack & Carry Fireplace/Grill, bag of charcoal briquettes, bottle of starter fluid 

Under Floor Storage Box  

The van has an under-floor storage box behind the sofa. Its key is found with the other keys in the top right galley 

drawer. This box’s typical contents are: 

• 130 piece small tool kit 

• Warn Medium-Duty Epic Recovery Kit 

• Front or rear receiver hitch hook 

(A 8000 lb “Come-Along” manual winch with a ~10’ reach is stored beneath the van’s closets; ~20’ reach at 

4000 lb) 

• 6 ton Bottle Jack Recovery Kit 

(a 2nd, Sprinter OEM bottle jack is stored in front footwell, passenger-side) 

• 20’ additional recovery strap 

• Heavy duty tire snow chains (for rear wheels) 

The maximum load that the penthouse can carry is 200 pounds, and the roof rack cross bars & box weigh about 60 

pounds. Therefore, the roof box itself can hold a maximum of about 140 pounds. 

Sunshade 

The van has a large, light weight, 110”x110” Neso Grande sunshade that can be attached to the passenger side of 

the van or set up free-standing away from the van. It is in its own stuff sack, stored under the rear cabinets, driver 

side. It is attached to the van at two points by way of large suction cups – the top outside corner of windshield and 

top outside corner of rear door window. If necessary, wipe off any gritty dirt from the glass surface at the 

attachment spots before attaching the cups – to both prevent scratches and help ensure that the cups maintain 

their suction! Then stretch out the shade’s outside corners away from the van and either weigh down each 

https://www.google.com/search?client=firefox-b-1-d&channel=tus2&sxsrf=ALeKk02y9ea0hg8QKeulOIsjj4pW4iSXqg%3A1587921102317&ei=zsClXuaME8mw0PEP2-eM6As&q=Harbor+Freight+Pittsburgh+Tool+Kit+with+Case%2C+130+Pc.&oq=Harbor+Freight+Pittsburgh+Tool+Kit+with+Case%2C+130+Pc.
https://www.warn.com/medium-duty-epic-recovery-kit-97565
https://safejacks.com/collections/frontpage/products/safe-jack-bottle-jack-recovery-kit-with-bottle-jack
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attached bag (e.g., with sand or rocks) or use a ground stake to anchor each corner rope. Finally, expand two poles 

and insert their ball ends under the outboard side of the shade to raise and fully tension the shade. Then, toss the 

center rope, above sliding door, over the van’s penthouse roof (raised or lowered) to the other side’s ladder, pull 

tight to raise the shade above the door, and tie off on the ladder. Lastly, position the suction cup’s red rope 

protective sleeves so that they help protect the paint from rubbing.17 

  

  

To set up the sunshade away from the van, unclip the 2 suction cup corner ropes & replace with the additional 2 

guylines from the storage bag, stake out all 4 corner guylines and then insert & raise all 4 poles (per above 

instructions). 

Waste 

Garbage 

The van has a pack strapped to outside of the rear bumper’s spare tire. Daily garbage can be bagged in small plastic 

bags (supply box under sink), closed tightly, and temporarily stored in this pack until deposal. If in bear country, this 

pack must be tree-hung at night (a nylon hanging cord is stored in one of the pack’s pocket). 

Grey Water Tank 

The van has a 7-gallon grey water tank under the gallery. When full it will back up into sink and flow out a vent on 

the van’s outside, driver’s side. This tank is drained by unscrewing the drain cap under the van, below the galley, 

 

17 There are patches of 3M Scotchgard clear film that also protects the van’s paint at the rope’s rub points. 
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and pulling the adjacent sliding valve open. It is insulated from external freezing weather but must be drained if the 

van’s interior is subject to freezing. 

Porta Potti  

The van has a Thetford Porta Potti 365 located in a bottom gallery cabinet (Quick Guide). At this time (September 

2020) it has never been used for anything but as an ottoman! We have instead always been able to use nearby 

toilet facilities, the great outdoors, or deposable CleanWaste Wag Bags.  

There is a supply of the Wag Bags under the sink and a couple can usually also be found under the porta potti lid. 

Each waste kit contains: 

• Waste bag pre-loaded with Poo Powder gelling deodorizing agent (gels 32 oz.). 

• Outer, zip-close disposal bag. 

• Natural odor control and decay catalyst. 

• 1 hand sanitizer. 

• 1 toilet paper. 

Just open the kit, pull out the waste bag and place it fully opened in the bottom of the potta potti. When done, fold 

the waste bag into the disposal bag and seal it closed. The bag can then be disposed of in any waste bin. 

     NOTE: The porta potti instructions are currently relegated to this guide's Appendix. 

Communications/Internet 

Cellular Data/WiFi   

The van has a Verizon JetPack MiFi 8800L hotspot (8800L manual) which supplies a WiFi internet connection within 

the van. Its WiFi SSID is “Starr”, with password “Starr!!!”. It connects to Verizon 3G and 4G/LTE cellular towers and 

has an unlimited/uncapped monthly data quota.  

http://rick.samcos.com/StarrVan/refs/Thetford_PP-CP_Series_UM_QuickGuide.pdf
http://rick.samcos.com/StarrVan/refs/verizon-jetpack-mifi-8800l-um.pdf
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Turn the MiFi on by pressing its power button for 2 seconds; turn off by pressing for 3 seconds. It should always be 

connected/cabled to a USB power port so that it remains fully charged. 

inReach Mini Satellite Communicator 

The van has a Garmin inReach Mini satellite communicator (inReach manual) for communicating short text 

messages to family & friends when in remote areas without access to cell service. It can also be used to send an SOS 

message to authorities. It is intended to be used to send short, predefined status messages and to summon help 

when necessary. 

http://rick.samcos.com/StarrVan/refs/inReach_mini_OM_EN.pdf
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Bluetooth Connected Features 
 

     NOTE: The inReach Mini can be Bluetooth-paired with a mobile device which makes it MUCH easier to enter 

custom text!  

Your device has several Bluetooth features for your compatible smartphone or mobile device using the Earthmate® 

app. This app allows you to use inReach features such as maps, tracking, messaging, and SOS on your mobile device. 

Downloadable Features: View downloaded maps, aerial imagery, USGS quadrangle maps, and NOAA nautical 

charts on your mobile device. You should download maps and charts before going on your trip. 
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Sync: Earthmate syncs the device with our explore.garmin.com account, updating presets, waypoints, and routes. 

For example, this is necessary after preset message recipients are changed. And the Earthmate  appmust be 

Bluetooth paired with the satellite communicator for those changes to then propagated for use! 

Messages: Allows you to read & write messages and access the contacts list on your mobile device. Messages 

appear on both devices. 

     NOTE: You can have only one mobile device paired with your inReach device at a time.  

Pairing Your Mobile Device 

You must pair your inReach device with your mobile device to use Bluetooth features. 

1. From the app store on your mobile device, install and open the Earthmate app. 

2. Place the inReach device and your mobile device within 3 m (10 ft.) of each other. 

3. From the main menu, select Setup > Bluetooth > Pair Device. 

4. Follow the instructions in the Earthmate app to complete the pairing and setup process. 

After the devices are paired, they connect automatically when they are turned on and within range. 

Garmin Subscription Plan 

The van’s inReach Mini currently has an inReach Freedom Recreation Plan subscription which provides: 

Service Cost 

SOS Unlimited 

TEXT MESSAGES* 40 

PRESET MESSAGES Unlimited 

TRACKING INTERVALS 10 minutes + 

TRACKING POINTS Unlimited 

LOCATION PINGS Unlimited 

BASIC WEATHER 1 text message ea. 

PREMIUM WEATHER $1.00 ea. 

PREMIUM MARINE WEATHER $1.00 ea. 

*160 characters 

Overage messages are $.50 each 

Testing the Device 

You should test the device outdoors before using it on a trip to ensure your satellite subscription is active. From the 

main menu, select Utilities > Test Service > OK. Wait while the device sends a test message. When you receive a 

confirmation message, your device is ready to use. 

     IMPORTANT NOTE: Garmin Freedom Plan accounts can be suspended and reactivated trip by trip. So, don’t 

forget to have the account activated before a trip if necessary!  
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Messages 

The inReach Mini device sends and receives text messages using the Iridium satellite network. You can send 

messages to an SMS phone number, an email address, or another inReach device. Each message you send includes 

your location details. 

Sending a Preset Message 

A Preset message is a message that you created at explore.garmin.com. That is, preset messages have predefined 

text and recipients, and they do not incur extra charges on the van’s subscription plan. 

1. Press OK to go to main menu. 

2. From the main menu, select Send Preset. 

3. Choose a preset message and select Send. 

You can also send a Quick Message where you select a predefined message but choose recipient(s) at the time of 

sending. These ARE accounted for as a custom text message. 

Preset Messages & Contacts Setup 

You set up the 3 free, predefined messages (with fixed recipients) on the Garman Explore™ website 

(explore.garmin.com). You can also add contacts there for later easy use on the inReach device. After any Explore™ 

website changes, you must sync them to the inReach device using the Earthmate app (on phone or tablet) while 

connected to the net. 

Sending a Text Message 

The van’s subscription plan provides for 40 free custom text message per month (effectively one per day); 

additional messages are $.50 each. Recipients of messages can reply, and all such replies count against 40 message 

per month. 

1. From the Messages page, select OK. 

2. Select New Message > Select Contacts. 

3. Choose recipients from your contacts list and select Done. 

4. Select an option: 

• To start with a pre-written message, select Pick Quick Text. 

• To write a custom message, select Write Message. 

5. When you have finished your message, select > Send. 

Replying to a Message 

1. From the Messages page, select OK. 

2. Select a conversation, and select Reply 

3. Select an option:• 

• To start with a pre-written message, select Pick Quick Text• 

• To write a custom message, select Write Message. 

4. When you have finished your message, select > Send. 

These are accounted for as a custom text message. 

file:///C:/Users/Rick/AppData/Roaming/Microsoft/Word/explore.garmin.com
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Posting to Social Media 

1. From the Messages page, select OK. 

2. Select New Message > Select Contacts. 

3. Select one or more options: 

• To post to your Facebook™ account, select . 

• To post to your Twitter™ account, select . 

• To post to your MapShare™ web page, select . 

4. Select Done. 

5. Select an option: 

1. Select Write Message to create a new message. 

2. Select Pick Quick Text to select a quick text message. 

6. Select > Send. 

These are accounted for as a custom text message. 

Checking for Messages 

Your device listens for new messages at regular listen intervals. Satellites announce recently sent messages, and 

your device receives the message at the next listen interval. 

     NOTE: Your device must be in view of a satellite at the time of the listen to receive messages.  

You can force a check for messages by manually checking for messages, sending a message, or sending a track 

point. During a check, your device connects to satellites and receives messages waiting to be sent to your device. 

1. From the Mail Check page, select OK. 

Deleting Messages 

1. From the Messages page, select OK. 

2. Select a message. 

3. Select Delete Thread. 

SOS 

During an emergency, you can contact the GEOS International Emergency Rescue Coordination Center (IERCC) to 

request help. Pressing the SOS button sends a message to the rescue coordination center, and they notify the 

appropriate emergency responders of your situation. You can communicate with the rescue coordination center 

during your emergency while you wait for help to arrive. You should only use the SOS function in a real emergency 

situation. 

Initiating an SOS Rescue 
 

     NOTE: While in SOS mode, the device cannot be turned off.  

1. Lift the orange protective cap from the SOS button 

2. Hold the SOS button. 
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3. Wait for the SOS countdown. 

The device sends a default message to the emergency response service with details about your location. 

4. Reply to the confirmation message from the emergency response service. 

Your reply lets the emergency response service know that you are capable of interacting with them during 

the rescue. 

For the first 10 minutes of your rescue, an updated location is sent to the emergency response service every 

minute. To conserve battery power after the first 10 minutes, an updated location is sent every 10 minutes when 

moving, and every 30 minutes when stationary. 

Canceling an SOS Rescue 

If you no longer need assistance, you can cancel an SOS rescue after it is sent to the emergency response service. 

1. Lift the orange protective cap and hold the SOS button. 

2. Select Yes. 

Your device transmits the cancellation request. When you receive a confirmation message from the 

emergency response service, the device returns to normal operation. 

Weather 

The inReach Mini can send a message to request basic, premium, or marine weather forecasts. You can receive 

weather forecasts for your current location, a waypoint, or GPS coordinates. Weather forecasts account as a text 

message. 

Adding a Weather Location 

You can add waypoints as weather locations. 

1. From the Weather page, select OK. 

2. Select Change Location > New Location. 

3. Select an option: 

• To add an existing waypoint as a weather location, select a waypoint. 

• To create a new waypoint to add as a weather location, select New Waypoint. 

Setting the Weather Location 

1. From the Weather page, select OK. 

2. Select Change Location. 

3. Select a location. 

Requesting a Weather Forecast 

1. From the Weather page, select OK. 

2. Select Update. 

3. If necessary, select a forecast type. 

     NOTE: For best results, you should request a marine forecast for a location away from shore and over a 

large body of water.  
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Deleting a Weather Location 

You must set the weather location before you can delete it 

1. From the Weather page, select OK. 

2. Select Remove. 

Viewing Data Use and History 

You can view the number of messages, preset messages, and track points sent during the current billing cycle. You 

can also view the details of your current data plan and check for data plan updates. The data use counter resets 

automatically at the beginning of each billing cycle. 

From the main menu, select Utilities > Data Use. 

Customizing the Device 

Display Settings 

From the main menu, select Setup > Display. 

Brightness: Sets the backlight brightness. 

Timeout: Sets the length of time before the backlight turns off. 

Other Settings 

See the User Manual. 

Troubleshooting 

Maximizing Battery Life 

• Check that Tracking is OFF 

• Turn off Bluetooth wireless technology  

• Turn off ANT+ wireless technology 

• Reduce the backlight timeout 

Resetting the Device  

If the device stops responding, you may need to reset it. This does not erase any of your data or settings. 

1. Hold  and  until the device turns off. 

2. Hold  to turn on the device. 

  

vhttp://rick.samcos.com/StarrVan/refs/inReach_mini_OM_EN.pdf
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 APPENDIX – Advanced Information 

The following information should be needed very infrequently, in unusual situations. Much of it is notes to myself, 

to document information that I may need to reference in the future. 

In addition, detailed Starr info can be found in two Sportsmobile community forum threads:  

• Thread covering Starr’s design and build. 

• Thread covering Starr developments since delivery. 

Routine Service Procedures 

Starr is a 2018 Mercedes Benz Sprinter 2500 Cargo Van 144 with 4 Wheel Drive; and outfitted by Sportsmobile in 

Fresno, CA. 

Mercedes Service “A”& “B”   

The service intervals for Service A and Service B on a Sprinter are 10,000 between each. That is: at 10,000 miles, you 

perform Service A; then at 20,000 miles, perform Service B; at 30,000 miles, perform Service A again; at 40,000 

miles perform Service B… and so on. That is, one of the two services every 10,000 miles. 

Services A & B on a Mercedes Sprinter consists of the following: 

• Oil Change 

• Fuel Filter Change (Service B only) 

• Check tire pressure 

• Inspect brake pads 

• Change Cabin Air Filter  

• Change Engine Air Filter  

• Check Fluid Levels: 

o Coolant 

o Transmission Fluid 

o Brake fluid 

o Power Steering Fluid 

o Windshield Washer Fluid 

o Diesel Exhaust Fluid (DEF)  

• Check Power Steering Hose clamps 

• Reset the service counter light 

• Update Starr’s maintenance spreadsheet 

To reset the Service Counter: 

• Push the Upper Display Selection button on the steering wheel until the vehicle’s mileage displays. 

• Push the up arrow on the steering wheel until you reach the Service Mileage Counter 

• Press and hold the 0 button on the dash until it beeps. This could take about 30 seconds, so be patient. 

• Press the Lower Display Selection button on the steering wheel 

• Press the up arrow until you reach the screen that says Service A or B and the mileage 

https://www.sportsmobileforum.com/forums/f11/suggestions-re-rb-2500-4x4-low-roof-sprinter-order-19821.html#post206375
https://www.sportsmobileforum.com/forums/f11/2018-sprinter-4x4-rb150s-lithium-build-starr-van-23872.html
https://sprinter-source.com/forums/index.php?threads/78703/
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• Press the 0 button and it will show Service to be completed, then press the Up arrow to select complete 

service. 

• Now it will show the oil grade. With Standard selected, press the up arrow again 

• When the screen shows “Confirm Complete Service RESET 3 s”, press and hold the 0 button for 3 seconds 

and the screen will display “Service Confirmed.” 

• Turn the ignition off and then back on and the screen should now display that the Service B counter has 

been set to 10,000 miles. 

Space & Hot Water Heating System 

Glycol Heat Exchange Loop  

The van’s space and water are heated by a Rixens-Espar-D5 Hydronic D5WS diesel-fired system. This system has a 

pump that, when enabled, simply circulates a water+glycol mix through a Heat Exchange Loop which interconnects 

the following five components each of which either supply heat to, or take heat from, the loop: 

• An Espar-D5 diesel-fired furnace with a heat exchanger that can supply heat to the loop. 

• A Rixens Comfort Hot coolant tank that can optionally be heated with integrated 115VAC heating elements. 

• A water-to-water exchanger connected to the van engine’s own coolant loop, supplying heat whenever the 

van’s engine is hot (via the engine running or by way of the van’s under-hood Fuel-Fired Pre-Heater).18 

• A water-to-water exchanger that heats the sink & shower hot freshwater supply line (water is heated upon 

demand). 

• A water-to-air exchanger with a two-speed blower for heating the van’s interior space. 

The D5 system has a high-altitude kit so it will cleanly burn its diesel fuel at any altitude. 

Diagnostics 

See following for Rixens-Espar-D5 Hydronic D5WS (Ref 25-2217; SN 40498PM) for diagnosing problems: 

Service Manual Espar_/D5-WS-service-manual.pdf 

Code Reader Instructions Espar_CodeReaderInstructions_2017_v2.pdf 

Fault Codes Espar_Code-Reader-Fault-Code-List.pdf 

Rixens Digi-Max Info Espar_Digi-Max 09-2013.pdf 

 

The high-altitude kit prevents error codes from being read. The purple wire of the altitude kit will typically be 

spliced into the purple wire going between the ECU and the D5 unit under the van. This needs to be removed 

temporarily to enable code to be read. 

Maintenance 

See following for Rixens-Espar-D5 Hydronic D5WS (Ref 25-2217; SN 40498PM) maintenance: 

General Maintenace Espar_/D5_TLF_Extract_(fromFitz).pdf 

 

18 Note that a heated Heat Exchange Loop could also be used to heat a cold van engine loop. 

http://rick.samcos.com/StarrVan/refs/Espar_D5-WS-service-manual.pdf
http://rick.samcos.com/StarrVan/refs/Espar_CodeReaderInstructions_2017_v2.pdf
http://rick.samcos.com/StarrVan/refs/Espar_Code-Reader-Fault-Code-List.pdf
http://rick.samcos.com/StarrVan/refs/Espar_Digi-Max%2009-2013.pdf
http://rick.samcos.com/StarrVan/refs/Espar_D5_TLF_Extract_%28fromFitz%29.pdf
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D5 atomizer & fuel filter 

maintenance 

https://www.youtube.com/watch?v=XQSIZMhxKOE; 

https://www.youtube.com/watch?v=14SUSxfPHPY; 
https://www.youtube.com/watch?v=tUNCzXoj6V0; 

 

The fuel filter, atomizer screen, and ignitor need to be cleaned or replaced annually (see above maintenance videos 

for instructions). Such maintenance will also be required if the D5 starts smoking or bellowing, indicating a problem 

with its diesel combustion. 

The glycol Heat Exchange Loop uses Prestone Extended Life Antifreeze, 60:40 water:glycol (pre-mixed) and should 

be filled to 1” below the top of the tank. DO NOT open tank when HOT! 

Electrical Systems 

The van has two separate 12VDC systems:  

• Sprinter Chassis System – power for vehicle’s engine (e.g., starting) and Mercedes’s cab/dash equipment. 

• Sportsmobile Auxiliary System – power for equipment in the van’s rear habitation quarters. 

These two systems are completely independent. That is, there is no electrical interconnection between them in any 

way. 

Chassis Electrical System 

See the van’s Owner’s Manual for fuse locations, battery jumping instructions, etc. 

Of special note, the van has a when-off parasitic drain of about 50 milliamps. This results in an approx. 8.4 Ah/week 

drain on the chassis battery. Since the chassis battery is a 95 Ah AGM, providing about 47.5 Ah of available power, 

the chassis battery will be severely depleted after sitting idle 4-5 weeks. Therefore, there is a small solar PV panel 

that is placed on top of the dash and plugs into the always-on 12VDC receptacle in the base of driver’s seat – in this 

way the Aux Battery is trickle-charged when the van is parked in the sun.  

Auxiliary Electrical System 

The van’s auxiliary (aka “house”) electrical system has the following key components and interconnections: 

https://www.youtube.com/watch?v=tUNCzXoj6V0
http://rick.samcos.com/StarrVan/refs/2018-Sprinter-Operators-Manual.pdf
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 Lithium Auxiliary Battery 

There is a 300 AH Relion RB300 Lithium iron phosphate (LiFePO4) battery installed behind the van interior’s sofa, 

on the passenger side.19 Here are the Relion RB300 battery specifications: 

 

19 A Lithium battery was installed instead of AGM because of the 50% weight savings, 30+% more useable discharge capacity 

(can discharge to 20% SOC or lower rather than AGM’s strongly recommended minimum 50% SOC), ~5 times longer battery 

life, and handles high current loads much better (no Peukert’s Law effect). 
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(from Relion’s website, Relion.com) 

Lithium Battery Charging 

Lithium-ion batteries are typically charged in two stages: an initial constant-current charge (aka Bulk/CC) phase 

charges the battery until the battery’s Battery Management System (BMS) finds one cell at the required max 

voltage, when the battery is typically 90-95% full. Then a constant-voltage (aka Absorption/CV) phase allows the 

battery to charge the last ~5% of SOC. As the battery becomes fully charged, the Absorption/CV charging current 

will drop. When that current falls to around 5-10% of the Ah rating of the battery (15-30A for the van’s RB300), it is 

at 100% State-Of-Charge. The RB300 battery needs 14.2-14.6 V of constant voltage, for up to 15 minutes, for this 

final “topping off” to occur. After this, it is important that the Absorption/CV stage does terminate – it is 

detrimental to the battery’s longevity for the high Absorption/CV voltage (> 14.0V) to be applied to a fully charged 

battery. So, in a sense, a lithium battery needs three stages of charging: Bulk/CC, Absorption/CV, and charging off 

(low or no charging voltage). 

Unlike lead-acid batteries, the Voltage of a lithium-ion battery stays very constant during discharge. That makes it 

difficult to determine the battery’s State-Of-Charge (SOC) from its voltage alone. In fact, the amount of load on the 

battery will affect its measured voltage more than its SOC. A fully charged battery, at rest with no load, will 

measure about 13.6V, varying by just 0.3V all the way from 99% to 30% SOC. And when under moderate discharge 

through most of Lithium battery’s SOC range, the battery voltage will be around 13.2V. For a battery under a 

moderate load the discharge curve looks as follows. 

https://relionbattery.com/
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If LiFePO4 batteries are not fully discharged, they do not need to be charged after each use – they do not get 

damaged when left in a partial state of charge (SOC).  

LiFePO4 batteries can be safely charged at the following rates:20 

Battery Temperature Range Max Charging Current 

0°C to 55°C (32°F to 131°F) 100-125A 

0°C to -10°C (32°F to 14°F) 10% of the battery capacity (30A) 

-10°C to -20°C (14°F to -4°F) 5% of the battery capacity (15A) 
 

The Relion BMS does not protect a below-freezing battery from charging – therefore, take care that above low 

temperature limits are not exceeded. Solar charging should be OK down to a battery temp of -4°F since the van’s PV 

panels are unable to provide more than 15A of charging current under a typical winter sun.  But until the battery 

warms to 34°F (i.e., a conservative margin above 32°F) do not start the van with the Aux Alternator enabled nor 

charge from external 115 VAC power using the inverter/charger. A cold battery can be warmed by discharging it – a 

20 minute, ~160A discharging session (induction cooktop on level ”10”) typically raises the battery’s temperature 

about 15°F (8°C). 

A thermometer that reads the battery’s negative post temp is mounted on inside of the access door in sofa’s 

bottom panel (read its middle “out” temp).  

 

 

20 The battery does not require voltage temperature compensation when charging at hot or cold temperatures. 
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Relion LiFePO4 batteries come with an integrated Battery Management System (BMS) that does protect the battery 

from: 

Event BMS Cut-Off Value Remedial Action 

Over-Temperature 176°F (80°C) internal temp Wait until battery cools to 122°F (50°C) & 

auto reconnects 

Over-Discharge 8 VDC Remove electrical loads & charge 

Over-Voltage 15.6 VDC Correct the charge programming on the 

offending charger 

Over-Current 280 A ±50 A (9 ±4 msec) Find & repair electrical short 
 

It is critically important that the BMS does not ever disconnect the battery when the van’s aux alternator is enabled 

– disconnecting the battery while the alternator is charging can severely damage the alternator!  

Battery Life 

There are a few factors that can affect a lithium battery’s charge capacity over the long term21: 

• Numerous deep discharges. 

• Out-of-range, high or low temperature (both operating & storage). 

• High voltage charging when at 100% SOC. 

Depth of Discharge 

Not long ago a LiFePO4 battery’s charge capacity would be significantly harmed if it were discharged below 20% 

SOC. That has changed, and the current crop of LFP batteries will quite merrily discharge all the way down to 0% for 

many cycles without significant harm. However, avoiding frequent deep discharges still maximizes the battery’s life. 

The following graph from Relion shows how much: 

 

Note that it takes many low SOCs to markedly affect battery life – from the above graph, it takes approximately 100 

full 100% discharges or 225 80% discharges to reduce a Relion battery’s capacity by 1% (i.e., 3Ah for the RB300). 

Here’s another graph showing optimum charging/discharging ranges: 

 

21 See https://batteryuniversity.com/learn/article/how_to_prolong_lithium_based_batteries for comprehensive discussion. 

https://batteryuniversity.com/learn/article/how_to_prolong_lithium_based_batteries
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(taken from https://batteryuniversity.com/learn/article/how_to_prolong_lithium_based_batteries ) 

Relion recommends storing batteries for lengthy periods (e.g., longer than a few weeks) at around a 50% state of 

charge (SOC) to maximize battery life.  

Temperature 40% charge 100% charge 

Estimated recoverable capacity 
when storing Li-ion for one year 
at various temperatures. Elevated 
temperature hastens permanent 
capacity loss. Not all Li-ion systems 
behave the same. 

0°C 98% (after 1 year) 94% (after 1 year) 

25°C 96% (after 1 year) 80% (after 1 year) 

40°C 85% (after 1 year) 65% (after 1 year) 

60°C 75% (after 1 year) 60% 
(after 3 months) 

(taken from https://batteryuniversity.com/learn/article/how_to_prolong_lithium_based_batteries ) 
 

A lithium battery should optimally be “exercised” with both charges and discharges periodically – if possible, it 

should not be left completely idle for more than 2-3 months. 

Temperature 

As already mentioned, a lithium battery will be irreversibly damaged if charged at low temperatures. But, in 

addition, other out-of-range operating or storage temperatures for a LiFePO4 lithium battery can reduce the 

battery’s life.22 The Relion RB300 temperature specs are: 

 

22 There is anecdotal evidence (link) that a LiFePO4 battery’s life may be cut roughly in half by operating it at 33°C (91°F) 

instead of 23°C (74°F)! 

https://batteryuniversity.com/learn/article/how_to_prolong_lithium_based_batteries
https://batteryuniversity.com/learn/article/how_to_prolong_lithium_based_batteries
https://www.technomadia.com/2015/02/living-the-lithium-lifestyle-3-5-year-lithium-rv-battery-update/
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• Discharging. The 140°F (60°C) temp limit during discharge is relatively easy to meet since the battery will 

only be used/discharged while the van is being used and the van’s interior would be uninhabitable in that 

temperature neighborhood.23 Theoretically, the battery could become overheated in lower ambient 

temperatures by the discharges themselves – e.g., a continuous 30 minute, ~100A discharge (e.g., operating 

the induction cooktop) raises the battery’s temperature about +10°F (+6°C). So, a complete, continuous 

300Ah discharge would heat the battery about +60°F (+36°C). So even in this extreme and very unlikely 

event, the battery’s temp would likely only be just meet or slightly exceed the recommended discharging 

temp limit; & certainly not be near its BMS thermal disconnect temp, 176°F (80°C). 

• Charging. The 113°F (45°C) temp limit during charging can be guaranteed by appropriate programming of 

the battery’s various charging controllers. The van’s aux alternator and inverter/charger both measure the 

battery’s temperature on the battery’s negative post24, and both throttle battery charging current if their 

programmed temperature limit is reached. The Magnum Inverter/Charger’s battery temp max is fixed at 

77°F (25°C). The alternator’s battery temp max has been programmed to 113°F (44°C), the RB300 battery’s 

recommended max charging temperature limit. And both are very safe values compared to the battery 

BMS’s 80°C/176°F disconnect value. However, the SB3000i solar charging controller cannot control its 

charging based on battery temperature – therefore, it will continue to charge when the battery is hotter 

than 113°F. But this situation is unlikely to occur since such a high battery compartment temperature 

should only occur when the van sits in the sun unused in storage, when the Battery Master Switch is OFF 

and therefore no solar charging can occur.  

• Storage. Adhering to the 23 to 95°F (-5 to 35°C) storage temp range is the problematical only during van 

storage. During the summer storage, the van’s thermal window panels should always be installed and, if 

possible, the van should be parked in shade when daytime temperatures exceed 100°F (38°C). During 

winter storage, it is seldom that Bend experiences a 23°F or lower average daily temperature for more than 

a day – so the van’s isolated battery compartment is unlikely cool to that temperature. To help insure that, 

the van should be parked facing south and the windshield thermal panel removed during frigid spells. 

Charging Voltage 

A lithium battery’s life is reduced by charging it when it is fully, or nearly fully, charged. So, battery life can be 

maximized by utilizing only Bulk/CC stage charging and not employing a “top-off” Absorption/CV phase. This trades 

off a few percent of battery capacity for battery longevity. There is also some evidence that a lithium battery’s life is 

prolonged by charging at the lowest recommended Bulk charging voltage (e.g., at around 14.2V, given RB300’s 

14.2-14.6V charging range). This trades off charging time for battery longevity. 

 

23 The battery’s temperature gain or loss from/to the van’s interior is slow due to its location in a small, isolated compartment. 
24 Relion has told me that it can be assumed that the battery’s negative post is always at or above the battery’s internal, BMS-

measured temperature. 
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PV Solar Panels & Solar Charge Controller  

There are two 115-watt/6.3A 32-cell Zamp monocrystalline solar panels on the van’s roof. And they are controlled 

by a Blue Sky SB3000i MPPT solar charge controller (SB3000i manual). The SB3000i has a digital display which 

continuously shows battery voltage if it is in Charge-Off state, or alternates between battery voltage & output 

charge current when the SB3000i is charging the battery. The controller is Bulk/CC charging if both FLOAT & 

ABSORPTION lights are lit. The PV solar panels’ presently-supplied current (A) and the cumulative solar charging 

(Ah) can additionally be displayed with a brief press of the “Display Select” button – the readings are shown in the 

following order: 

VOLT (display LED off) Aux Battery Voltage (V) 

AMP-OUT (lit LED) Instantaneous Output Charge Current (A) 

AMP-IN (flashing LED) Instantaneous PV Solar Panel Input Current (A) 

AMP-HRS Total PV Amp-Hours (Ah) produced since the counter was last cleared 

(by pressing “Display Select” for 5 seconds while viewing amp-hours on the display) 

 

The Battery Master Switch must be ON to  solar charge the battery. The SB3000i controller’s output is fed into the 

van’s Electrical Panel #2, through a 30A fuse. 25 

The SB3000i’s max capacity is 450W/30A of solar panel capacity. Given the van’s 230W of rooftop panels, an 

additional 220W can be handled. So, the existing portable, foldup 120W PV panel can easily be accommodated. 

3-Stage Charging Profile 

The SB3000i’s 2-stage Bulk-Absorption charging profile behavior is not appropriate for Lithium batteries. It provides 

Bulk/CC until the programmed Absorption/CV voltage is achieved, and then continues to provide that voltage as 

long as solar PV input is sufficient. This results in lengthy application of a high charging voltage to a fully charged 

battery which is detrimental to a lithium battery’s longevity. Therefore, a 3-stage charging profile is instead 

employed where the Absorption/CV phase has a fixed time duration, followed by a third, low voltage Float stage. 

The SB3000i’s 3-stage charging profile specifically behaves as follows… 

After a period of no solar input, when the solar PV input voltage becomes greater than the battery’s voltage (e.g., in 

the early morning) and if the battery’s voltage is less than the Absorption/CC voltage setpoint, the solar controller 

goes into Bulk/CC charging mode. That is, it will output the maximum current currently available from the solar PV 

panels (~25A max. from combined roof & portable panels). Once the Absorption/CV target voltage is achieved, the 

controller will provide that voltage for a preset fixed time, outputting only as much current as is needed to maintain 

that charge voltage. If this solar controller output is not sufficient to also supply any van electrical loads during the 

Absorption/CV stage, the battery voltage will inevitably fall below the Absorption/CV target setpoint and the 

controller will re-enter Bulk/CC mode. And any time the control enters Bulk/CC mode, the Absorption/CV timer is 

reset. After maintaining the Absorption/CV voltage for the programmed Absorption/CV time period, the solar 

 

25 A healthy battery is a component of the solar charge voltage control system and provides charge voltage filtering. Therefore, 

a sudden disconnection of the battery while the SB3000i is charging can produce a voltage spike in the 12V system wiring 

which, if high enough, may damage connected 12V appliances. However, Starr’s 32 cell PV panels only produce 14.72V max – 

so voltage spikes will be minimal and harmless if the Battery Master Switch is switched off during solar charging.  

http://rick.samcos.com/StarrVan/refs/Blue_Sky_SB3000i_Manual.pdf
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controller will begin maintaining the programmed Float voltage. If, while in Float, the battery voltage drops below 

the Float voltage setpoint, then Bulk charging will begin again. This can occur due to either low battery SOC or a 

large enough battery discharge load. Regardless of the controller’s current charging mode, if solar energy input 

disappears, a new Bulk/CC->Absorption/CV->Float cycle starts when solar input reappears. 

The SB3000i has been programmed with the following assumptions/goals: 

• Solar charging will be the preferred/typical method of Aux Battery charging and will always be enabled 

while the van is being used.  

• A 14.4V Absorption/CV voltage target (as measured at battery) used to balance charge rate & battery life 

(i.e., a CV in the middle range of the SB300’s 14.2-14.6V Bulk/CC range). 

• A zero time-length Absorption/CV stage to prolong battery life (at the expense of a few % of SOC capacity). 

• A 13.5V Float stage voltage to ensure that battery is not stressed when near fully charged. But, also high 

enough that Bulk/CC solar charging is triggered at both a reasonably high SOC and whenever a moderate 

load is placed on the battery.26 

With these assumptions/goals, the following are the SB3000i’s programmed settings: 

 

26 The SB3000i controller will typically measure a 13.5V battery voltage and begin solar charging whenever the battery’s SOC 

drops below ~80% while under light load, or whenever a very high load is placed on the battery (e.g., induction cooktop or 

microwave). (more data points needed!) 
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Setting 
Text 

Factory 
Setting 

Setting 
Range 

Setting 
Steps 

Relion 
RB300 

Description 

AbS 14.4 12.0-17.0V 0.1V 14.4V Absorption/CV charge voltage (aka Bulk/CC end target) 

Abt 2 0.0-10.0 hrs 0.5 hrs 0.0 hrs Absorption/CV charge time 

FLt 13.2 12.0-17.0V 0.1V 13.5V Float charge voltage [Note: enable 2-stage charge profile by 
setting to oFF, one step below 12.0]  

Equ 15.2 12.0-17.0V 0.1V 12.0* Equalize charge voltage 

Eqt 2 0.5-10.0 hrs 0.5 hrs 0.5* Equalize charge time 

Eqd 30 10-400 5 days 400* Days between automatic equalization cycles 
Setting of zero (00) disables automatic equalization 

EqE oFF on or oFF - oFF Master equalize enable/disable 

uPr 15.5 12.0-17.0V 0.1V 15.2V Maximum setpoint voltage limit 

btc 500 
(5.00) 

000-800 
(-0.00 to -8.00) 

10  - Battery temperature compensation factor 
(decimal point missing in display) 
(mV/°C/cell) 

DISPLAY ITEMS: 
   

PSt oFF 0.5-20.0 hrs 0.5 hrs 0.5 PostDusk lighting timer, set to oFF (one step below 0.5) to 
disable 

PrE oFF 0.5-20.0 hrs 0.5 hrs 0.5 PreDawn lighting timer, aset to oFF (one step below 0.5) to 
disable 

PEr 0 0-90% 10% 10% Middle of the night % brightness (between PostDusk & 
PreDawn timers 

LOAD CONTROL ITEMS: 
   

out ch9 ch9 or Lod - 
 

Selects Auxiliary Output functionality for 
Auxiliary Bat Charge (ch9) or Load/Lighting control (Lod) 

Lon 12.6V 5.0-17.0V 0.1V 
 

Load control LVD on threshold 

LoF 11.5V 5.0-17.0V 0.1v 
 

Load control LVD off threshold 

*Any value OK since equalization (EqE) is not enabled 

Use of SB3000i’s “Setup” button:  

• Press 5 sec. to display setup parameters (briefly press to cycle through them); 

• Press 5 sec. to change a displayed parameter’s value (use red button to cycle through possible values; press 

5 sec. to apply displayed value). 

Nations Alternator/Balmar Regulator  

The van has a Aux Alternator installed under the engine hood: a modified Nations 280XP (specs, installation guide) 

which is dedicated to charging the Aux Battery. There is a Enable Aux Alternator switch in the base of driver’s seat, 

outboard/door side: 

http://www.nationsstarteralternator.com/Sprinter-Van-Dual-Alternator-Kit-with-280-Amp-p/sprinter-dak-280xp.htm
http://rick.samcos.com/StarrVan/refs/NationsHighAmpAlternator_InstallationGuide.pdf
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This switch is used for two purposes: 

• To prevent the charging of the Aux Battery when it is frozen. 

• To turn off Aux Battery charging so that its State of Charge (SOC) can drop to 40-60% before long-term van 

storage.  

The alternator is directly wired to the Aux Battery; therefore, the Aux Alternator charges that battery regardless of 

the Battery Master Switch’s position. Since extended idling of the van’s engine should be avoided, the alternator is 

programmed to a Bulk charge current as close to the Relion’s maximum current (100 A) as possible. This Bulk 

charging current actually typically ranges between 95-125A. Therefore, approximately 1/3 of the battery’s capacity 

can be charged per hour. 27 

Balmar Regulator’s Settings  

The Aux Alternator’s output is regulated by a Balmar MC-614 regulator (MC-614 manual), which has been 

programmed with a 3-stage Lithium-appropriate charging profile.  

When powered ON, the regulator’s display auto scrolls through the following: 

 

27 Sportsmobile had the regulator measuring the aux battery’s voltage at the alternator end of the charging cable. This ~25’ 

cable is slightly undersized resulting in a significant voltage drop during high alternator charging currents. This caused the 

regulator to see a false high battery voltage (+1.4V error at 90A; +0.7 at 45A). As a result, the regulator never went fully into 

Bulk charging mode and settled on 45A as the maximum current that the alternator should feed the battery. To rectify this, a 

direct, 14 AWG voltage sensing wire was run between the regulator and the battery – resulting in the correct battery voltage 

being sensed by regulator regardless of charging current. However, the 280A alternator’s minimum Bulk/CC charging current 

was then 165A, with belt load manager output reduction set at a maximum of 9. Therefore, the alternator was returned to 

Nations for modification. 

http://rick.samcos.com/StarrVan/refs/Balmar_MC-614-Installation-Operation-Manual.pdf
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The 3rd, UFP display value should read “LFP” – indicating LiFePO4. Note that the battery temp sensor’s minimum measurable 

temp is 14°C. 

The Balmar regulator has been programmed to achieve the following: 

• ~100A charging current to minimize van fast idle charging times, while adhering to battery’s 100A 

maximum.  

• 14.3V charging voltage at completion of Bulk/CC stage (as measured at battery) 

• Shortest Absorption/CV stage – to ensure battery’s BMS fully balances battery’s cells, not for SOC “top-off” 

• Low 13.4V Float stage voltage to ensure that battery is not stressed when near fully charged. 

The actual Advanced Programming settings used are as follows: 
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PARAMETER 

Display 
Code 

Balmar LFP 
Defaults 

Nations 
Settings28 

Starr  
Current 

BELT LOAD MANAGER29 b-<#> b-0 (Off) b-9  

START DELAY (SECS.)  dLc 1   

HIGH VOLTAGE LIMIT (VOLTS)  AHL 14.8 14.6  

COMPENSATION LIMIT (VOLTS)  CL 14.8 14.4  

BULK VOLTAGE  bu 14.3 14.4 14.3 

BULK TIME (MINIMUM)  b1c 0.1 (6 min.)   

ABSORPTION VOLTS  Au 13.6 13.6 14.3 

ABSORPTION TIME (MINIMUM)  A1c 0.3 (18 min.)  0.1 

FLOAT VOLTS  Fu 13.4 13.6 13.4 

FLOAT TIME (MINIMUM)  F1c 0.3 (18 min.)  0.1 

FLOAT TIME (MAX FIXED)   6 HRS    
LOW VOLTAGE LIMIT (VOLTS)  ALL 12.7   
FIELD THRESHOLD – BULK & ABSOPTION  FbA 3.5 (65%)   
FIELD THRESHOLD – FLOAT TO 
ABSORPTION  

FFL 
3.5 (65%) 

  

MAX ALT. TEMP.  AL1 212°F/100°C    

MAX BAT. TEMP.  b1L 111°F/44°C    
BAT. TEMP. COMPENSATION  SLP 0.0mV/°C   
Resulting Bulk Charging Current   45A (165A) 95-125A 95-125A 

Blank value=Balmar default; Sportsmobile settings were Balmar LFP defaults 

Programming Regulator’s Parameters 

The regulator parameters are set through a red capped magnetic reed switch at the regulator circuit board’s top 

left corner. Using a small magnet, activate the magnetic reed switch by holding the magnet to the RED cap. Until 

you raise the magnet, the display scrolls through the regulator’s various program modes and individual program 

selections. You raise the magnet to select the current parameter or setting. Programming instructions can be found 

in the MC-614 manual, but here’s an easier-to-use summary: 

To program the regulator’s battery type to Lithium: 

1. Turn ignition key ON and TOUCH/HOLD the magnet to the regulator’s RED dot 

2. RELEASE when “LFP” is displayed (display will first cycle through “PRO”, then “bA”, then battery types) 

To program the regulator’s LFP/Lithium advanced parameters: 

1. Turn ignition key ON and TOUCH/HOLD the magnet 

2. RELEASE when “PRO” is displayed 

(the regulator will then cycle through all the Basic Program modes; bA, bEL, dSP, and bdL followed by three 

dashes) 

 

28 These were the Balmar regulator settings factory-programmed by Nations for the reduced-current Nations 280EXP alternator 

(reduced capacity of ~200A). 
29 Belt Manager values: “b-0”: off; “b-1” thru “b-9”: -5% to -45% output current reduction (in -5% steps) 

http://rick.samcos.com/StarrVan/refs/Balmar_MC-614-Installation-Operation-Manual.pdf
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3. TOUCH/HOLD when the three dashes (“- - -“) are displayed. 

(the dashes will be replaced by “AP0” followed by “AP1”, and so on) 

4. RELEASE when display indicates “AP5”. 

(the display will cycle to “PrA”, indicating entry into the Advanced Programming mode) 

5. To change a parameter setting: TOUCH/HOLD the magnet when the desired parameter is displayed. When the 

reed switch is re-engaged, the values for the current parameter will scroll. RELEASE when desired value is 

displayed.  

To reverse the direction of values scrolled: 

a. RELEASE the magnet while parameter value displayed. 

b. TOUCH/HOLD when the parameter ID is again displayed; the values for that parameter will display & scroll 

in the opposite direction. RELEASE when the desired value is displayed.  

After setting a parameter’s value, that parameter’s ID will be displayed again, followed by the next parameter, and 

so on. After cycling through the parameters 3 times, changed values will be saved and the programming mode 

exited. Adjustments made are semi-permanent meaning they will be saved until the battery program is changed. 

Inverter/Charger 

The van has a Magnum MS2000 2000 Watt 12VDC Pure Sine Wave Inverter & Charger (MS2000 manual) located 

under the sofa. It can both convert the van’s internal 12VDC to 115VAC and can charge the van’s Aux Battery when 

plugged into 115VAC shore power. It can invert or charge only if the Battery Master Switch is rotated ON. 

The MS2000 2-stage, CC/CV charging profile is: 

 

So, unlike the van’s solar controller and alternator, this charger goes into silent mode when a CC/CV cycle 

completes and does not again begin charging until the battery voltage drops to its defined recharging voltage Since 

this is appropriate for a lithium battery, the MS2000’s charging profile is set to "CC/CV". And here are that profile’s 

programmed settings: 

http://rick.samcos.com/StarrVan/refs/Magnum_MS2000_Manual.pdf
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FEATURES/SETTINGS 

Default 

Setting 

Relion 

RB300 

Settings Main Menu 
Menu 

Heading/Item 
Selections / Adjustment Range 

Se
tu

p
 

01 Search Watts Search= OFF, 5-50W 5 W Off 

02 Low Batt CutOut LBCO= 9.0-12.2 VDC 10.0 VDC 12 V 

03 Absorb Time Absorb Hrs= 0.1-25.5 Hrs N/A (CC/CV)  

04 Battery Type BatType= (…) Flooded CC/CV 

CC/CV Max Amps= (OFF, 20-990 A) 200 A 50 A 

CV Chg Volts= (12.0-16.0 VDC) 13.8 V 14.3 V 

EndChg= (Time, DC Amps, Hold 

VDC) 

Time Time* 

CV Time 

DoneTime= (0.1-25.5 Hrs) 

1.5 Hrs 0.1 Hrs 

CC/CV & 

EndChg=Time 

Max CC+CV time 

MaxTime= (0.1-25.5 Hrs) 

12.0 Hrs 5.5 Hrs 

Start CC/CV Charging 

Recharge= (12.0-16.0 VDC) 

12.0 VDC 13.2 VDC 

Hold VDC  14.6 VDC  

05 Charge Rate Max Charge=  0-100% N/A (CC/CV)  

06 VAC Dropout Dropout= 60-100 VAC UPS Mode 80 VAC 

 

80 VAC 

 

07 Power Save PwrSave= OFF, 1-60 min. 15 min. 15 min. 

08 Screen Startup Contrast=  

0-100% 

100% 100% 

Brightness= 50% 50% 

09 Final Charge Final= Multi, Float, Silent N/A (CC/CV)  

Sportsmobile had BattType=CC/CV with all defaults 

The inverter’s revision level is 5.9 and its remote control is revision 2.8. 

*Do not set EndChg to DC Amps without optional battery monitor sensor! 

Note that the Max Charging Current is set to Relion’s recommended 50A – this is usually enough for a full 300Ah 

charge since a connection to shore power typically lasts at least overnight. The battery’s temperature is monitored, 

and the actual charge voltage will decrease if higher than 77° F (25° C). This a fixed setting, which cannot be 

reprogrammed to a different value. 
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The following is the charging current versus input AC voltage (notice that our peak 50A charging current will be 

provided at any input voltage, 95-140VAC). 

 

 

The following blue region is the MS2000’s inverting efficiency (notice its max output is around 1600 watts, peak 

90% efficiency at around 400 watts, and only about 80% efficient at max output): 
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Detailed Electrical Consumption 

Electrical consumption is typically expressed in terms of watts and watt-hours. But for 12V RV battery environments 

like the van’s, it is instead often expressed in amps and amp-hours. The Auxiliary Battery has 300 Amp-Hours (Ah) of 

total electrical capacity, but it should seldom be drawn down below 20% to protect its longevity. Therefore, it 

effectively has 240 Ah of available electrical capacity. This means all the van’s electrical devices can consume 24 

Amperes over 10 hours, or 10 Amps over 24 hours, or any other summation of amps drawn over time totaling 240 

Ah.  

The van’s consumers of aux electrical power, and their at-the-high-end-estimates of electrical load, are: 

  Winter Summer 

Equipment 
12VDC Net 

Load (A) 
Typical 

Hours/Day 

Daily 
Amp-Hrs 

(Ah) 

Typical 
Hours/Day 

Daily 
Amp-Hrs 

(Ah) 

Battery Switch OFF 0.01 24.0 0.3 24.0 0.3 

Battery Switch ON (Inverter only, in stdby) 0.15 24.0 3.6 24.0 3.6 

Battery Switch ON (Inverter in stdby+solar on) 0.19 24.0 4.6 24.0 4.6 

12VDC Master Breaker ON (no active 12V loads) 0.22 24.0 5.3 24.0 5.3 

DC Baseline 0.22   5.3   5.3 

Inverter ON (standby, no AC loads) 1.90 6.0 11.5 6.7 12.8 

DC+AC Baseline 2.12         

Microwave (high) 109.88 0.17 18.3 0.17 18.3 

Induction Cooktop           

@10 167.88 0.17 28.0 0.17 28.0 

@5 87.88   0.0   0.0 

@idle 0.58 0.05 0.0 0.05 0.0 
Fridge (avg ambient: 68°F winter & 75°F 
summer) 

3.60 5.66 20.4 6.36 22.9 

Rixens AC Hot Comfort Heater 125.00 0.00 0.0 0.00 0.0 

Space & Water Heating            

D5 Furnace Startup (2 min.) 5.78 0.13 0.8 0.03 0.2 

Furnace Heating (8 min. initial) 3.38 0.53 1.8 0.13 0.5 

Fan High 3.22 2.00 6.4 0.00 0.0 

Fan Low 3.11 0.00 0.0 0.00 0.0 

Cellular MiFi 0.18 24.00 4.3 24.00 4.3 

A/V System 0.88 4.00 3.5 4.00 3.5 

LED Light (ea.) 0.09 16.00 1.4 16.00 1.4 

iPad Pro 0.35 2.00 0.7 2.00 0.7 

Laptop Computer 2.50 2.00 5.0 2.00 5.0 

Van Ignition ON & engine OFF 
(aux alternator powered but not running) 

5.91 0.00 0.0 0.00 0.0 

TOTAL  Winter: 107.5 Ah Summer: 102.9 Ah 

Note: Extra insulation & airflow baffling was added to fridge to reduce its energy consumption; click on the 
following link for details: forum link  

note:%20Extra%20insulation%20&%20airflow%20baffling%20was%20added%20to%20fridge%20to%20reduce%20its%20energy%20consumption;%20click%20on%20the%20following%20link%20for%20details:%20https://www.sportsmobileforum.com/forums/f11/2018-sprinter-4x4-rb150s-lithium-build-starr-van-23872-6.html#post271956
note:%20Extra%20insulation%20&%20airflow%20baffling%20was%20added%20to%20fridge%20to%20reduce%20its%20energy%20consumption;%20click%20on%20the%20following%20link%20for%20details:%20https://www.sportsmobileforum.com/forums/f11/2018-sprinter-4x4-rb150s-lithium-build-starr-van-23872-6.html#post271956
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     NOTE: Actual electrical consumption during both summer & winter has average around 90Ah/day, 

somewhat lower than the above predicted totals. 

Porta Potti  

     NOTE: To ease the cleaning of the Porta Potty, we use CleanWaste Wag-Bags to collect both #1 and #2. 

There is a supply of these bags under the sink and a couple can also be usually found under the porta potti 

lid.  

The van has a Thetford Porta Potti 365 located in a bottom gallery cabinet (Quick Guide). This portable toilet is 

made up of two detachable sections: the flush-water tank (A) and the waste-holding tank (B). Before using the 

toilet, it is suggested that you add toilet additives to both tanks. 

 

     NOTE: Not using the correct products to care for your Thetford toilet could cause damage.  

http://rick.samcos.com/StarrVan/refs/Thetford_PP-CP_Series_UM_QuickGuide.pdf
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Setup 

 

Prepare the waste-holding tank 

• Separate the tanks (fig. 01). 

• Remove the cap from the pour out spout while it is pointing upwards (fig. 02/03). 

• Add the correct dosage of waste-holding tank toilet additive (fig. 04). 

(Trying Dometic Clean 'N Green Holding Tank Treatment from REI) 

• Add 2-3 quarts/liters of water to ensure that the bottom of the waste-holding tank is covered (fig. 04). 

• Replace the cap (fig. 05). 

     NOTE: Never add toilet additives directly via the blade as this could damage the lip seal of the waste-

holding tank. Only fill the waste-holding tank via the pour out spout.  

Prepare the flush-water tank 

• Recombine tanks (fig. 06). 

• Remove the water fill cap (fig. 07). 

• Fill the flush-water tank with clean water (fig. 08); do not use any additive. 

• Replace the cap (fig. 09). 

     NOTE: To vent the flush-water tank, the water fill cap contains a small vent hole. Fresh water can come 

through when lifting or positioning the toilet under an angle.  

Use 

 

The toilet will usually have a small amount of water covering its waste opening (fig. 11). 
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Before using the toilet 

     NOTE: To vent any built-up heat or altitude pressure and prevent for splashing, close the toilet’s lid/cover 

and “burp” waste holding tank by briefly partially opening the blade (fig. 13) by slowly pulling the blade 

partially out (fig. 12).  

Using the toilet 

The toilet can be used with the blade open or closed. To open the blade, pull the blade handle (12). Make sure you 

always close the blade completely after use. 

Flushing the toilet 

You can achieve the most effective flush by operating the manual pump with three or four short flushes (fig. 14) 

and then opening the blade (fig. 12). A small amount of water should remain over the blade’s seal (fig. 15). 

     NOTE: Do not use ordinary toilet paper, as this may cause clogging.  

     NOTE: To prevent water damage to the van, do not travel with a waste-holding tank that is more than 3/4 

full. Otherwise there may be leakage through the venting system.  

     NOTE: To prevent water damage to the van, do not travel with excess water in the toilet bowl.  

     NOTE: To prevent water damage to the van, do not travel with a flush-water tank that is too full. Thetford 

advises travelling with an empty flush-water tank, but at least not filled more than half-full.  

     NOTE: The toilet can withstand a maximum load of 120kg (265 lbs). Make sure you do not overload the 

toilet.  

Emptying 

 

If you want to continue using your toilet after emptying, prepare the waste-holding and flush water tanks again (as 

described in the above Setup section. 

Empty waste-holding tank 

     NOTE: Do not allow the waste-holding tank to become too full (when full, its 5 gallons weighs 40 pounds!)  
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     NOTE: Emptying waste holding tank is only allowed at an authorized waste dump.  

You must empty the waste-holding tank when the level indicator turns red. But it is recommended that you empty 

it when it is 2/3’s full. 

• Separate the tanks (fig. 01). 

• Take the waste-holding tank to an authorized waste disposal point (fig. 10). 

• Remove the cap from the pour out spout, while it is pointing upwards (fig. 02/03). 

• Press and hold the vent button with your thumb while the pour out spout is pointing downwards to empty 

the waste-holding tank without splashing (fig. 16/11). 

• Rinse the tank (fig. 12/13/14). 

• Recombine the tanks (fig. 06). 

Fill the waster holding and flush waters tank as described in above Setup section. 

Empty flush-water tank 

     NOTE: Only empty the flush-water tank completely if you expect not to use your toilet for a long period or 

to prevent it from freezing.  

 

• Remove the water fill cap (fig. 07). 

• Empty the flush-water tank through the water fill opening (fig. 16). 

• Flush the toilet until no more water is being pumped out (fig. 18). 

• Dump pumped water. 

• Replace the cap (fig. 09). 

Maintenance & Cleaning  

Thetford recommends cleaning your toilet regularly to prevent limescale and ensure optimal hygiene. 

• Clean the inside of the bowl with a soft brush and a special cleaning product. 

• Clean the complete toilet with special cleaning products. 

Never use household cleaners to clean your portable toilet. These may cause permanent damage to the seals and 

other toilet components. Also maintain your toilet regularly to prolong the lifespan of your toilet. 

• Clean the inside of the waste-holding tank 2 to 3 times a year to remove stubborn limescale. 

• Treat the seals with special lubricant to keep the seals soft and pliable (e.g., use Thetford Toilet Seal 

Lubricant). Never use Vaseline or vegetable oil to lubricate the seals. This may cause leakage to your waste-

holding tank.  
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The valve blade seal is a part of the toilet that is subject to wear. Depending on the extent and manner of servicing, 

after a certain period the seal will lose quality and must be replaced. 

Van Weight & Tire Pressures  

Fully loaded with fuel, water, supplies and two passengers, the van weighs: 

 

  Front   

 1950 4000 2000  

Drivers 4450 8750 4300 Passengers 

 2450 4700 2250  

  Rear   
 

From various online sources (see 2 examples below), road tire pressures for a 265/70R17 tire with 2200#/2500#  

front/rear loading should be 45/60 psi.30 Non-highway, soft or rough road values were then derived from various 

online source (e.g., forum thread). 

 

 

30 Mercedes and Sportsmobile recommended tire pressures are 49/70psi front/rear. 

https://www.sportsmobileforum.com/forums/f9/air-down-for-non-technical-dirt-roads-26754.html
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I also measured the height of the van’s tire sidewalls at various pressures: 

Pressure Front Rear 

Front 
Sidewall 
Change 

Rear 
Sidewall 
Change 

15 4 5/8 3 3/4 -18% -33% 

20 4 7/8 4 1/4 -13% -24% 

25 5     4 1/2 -9% -20% 

30 5 1/4 4 5/7 -7% -16% 

35 5 3/8 4 7/8 -4% -13% 

40 5 2/5 5 1/8 -4% -9% 

45 5 1/2 5 1/4 -2% -7% 

50 5 5/8 5 3/8 0% -4% 

55 5 5/8 5 1/2 0% -2% 

60  5 5/8  0% 

65  5 5/8  0% 

70  5 5/8  0% 
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These measurements seem to justify the 50/60 front/rear tire pressures as the sidewall height stabilizes at these 

pressures, minimizing sidewall flex at highway speeds (thereby minimizing heat generation). 

Within limits, the van’s TPMS system can be “restarted”/reprogrammed with new, current tire pressures by using 

the steering wheel buttons: 

• Turn the key to position 2 in the ignition lock. 

• Press the  or  button repeatedly until the standard (i.e., Odometers, Outside Temp, Clock, 

etc.) display is shown. 

• Press the  or  button repeatedly until either the current pressure of the individual tires or “Tire 

pres. Displayed after driving for several minutes” is shown in the display. 

• Press the  button to the lower of the instrument cluster’s speedometer.  

• Press the steering wheel  button in response to “Monitor current tire pressure?”  

As a result, the display should show “Tire pres. Monitor reactivated.”  

     IMPORTANT NOTE:  the van must then be driven within 20 minutes at more than 16 mph for at least 10 

minutes. The tire pressures must not vary by more than 1.5 psi during this time. And the pressure 

difference between the 4 tires must be less than 22 psi. Lastly, the pressure in all four tires must be more 

than ~25 psi.31 

Change Log 

2020-12-03 Added new Rixens-Espar diagnostics section in the Appendix.  

2020-12-02 Added some batteryuniversity.com Lithium battery care charts in the Appendix.  

2020-11-30 Made some minor edits in Appendix’s aux electrical section. 

 

31 See this webpage for additional TPMS details. 
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https://sprintervanusa.com/2016/12/12/tire-pressure-monitor-reset-procedure/
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2020-11-13 Increased tire inflation pressures by 5 psi; modified tire deflation procedure; moved 

reprogramming of TPMS tire pressure warning system to Appendix; various sundry, 

small readability edits. 

2020-10-27 Added Espar D5 maintenance details. 

2020-10-08 Updated method for corking Espar D5 air intake for water fording. Edited aux. fuel 

tank capacity. 

2020-09-15 Added Wag Bag human waste deposal instructions. 

2020-09-13 Updated electrical consumption numbers, both in main body & appendix. 

2020-10-23 Added deta 

2020-09-03 Added detailed jacking instructions. 

2020-08-31 Refined SB3000i Solar Charge Controller’s writeup and settings. 

2020-08-18 After researching various, including Goodyear’s, recommended tire inflation pressure, 

updated those values in the “Airing Down” section. Added Appendix section detailing 

van’s weight and tire pressure justification. 

2020-07-03 After further research, updated Appendix’s lithium battery info & various 

programmed settings for charging devices/controllers. 

2020-05-21 Rewrote part of the Appendix’s Aux Electrical System battery section. Corrected the 

battery’s do-not-charge temperature threshold to 32°F. Added solar controller’s max 

capacity specs. 

2020-05-10 Updated pictures & text for sunshade. Updated picture & text for installing cane tip 

caps over D5 heater intake & exhaust pipes. Remove oil change tubing from rear 

bumper storage box’s contents list. 

2020-05-02 Added picture of Katadyn water filter filling water tank. Added picture of Lagun table 

mounted at sofa. Added that topping off the aux fuel tank with the last gallon or so of 

diesel is extremely slow. Corrected Van Compass lift & suspension package to Stage 6. 

Added that the hot water heating loop heat exchanger with engine cooling loop was 

an add-on installed by Rixens. Many minor typos & readability edits. 

2020-05-01 Change Log started. 

To-Do Log 

1. Windshield squeegee & snow broom/scraper. 

2. Update sunshade pictures. 
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Note: Appendix page numbers are italicized. 

4WD Operation, 6 

Appliances, 31 

Camping Chairs, 33 

Compact Folding Tables, 32 

Fridge, 31 

Induction Cooktop, 32 

Kenwood A/V & Navigation Unit, 31 

Lagun Table, 32 

LevelMatePro, 12 

Microwave Oven, 32 

Rear Bumper Storage Box, 34 

Roof Storage Box, 34 

Shower, 33 

Smoke/CO Alarm, 34 

Sunshade, 35 

Under Floor Storage Box, 35 

Cellular Data, 37 

Change Log, 70 

Checklist 

Breaking Camp, 13 

Leaving Home, 12 

Making Camp, 12 

Storage, 13 

Clearances, 11 

Diesel Emissions Fluid (DEF), 5 

Dimensions, 11 

Driving, 3 

Freezing Conditions, 3 

Electrical, Auxiliary System, 14, 47 

115VAC Breakers, 17 

12VDC Fuses, 17 

12VDC Master Breaker, 16 

Alternator, 56 

Alternator & Regulator, 21 

Alternator Enable Switch, 15 

Battery, 15, 48 

Charging, 49 

Battery Life, 51 

Charging Voltage, 53 

Depth of Discharge, 51 

Temperature, 52 

Battery Master Switch, 15 

Battery Meter, 15 

Charging, 18 

Components, 15 

Electrical Panel #1, 16 

Electrical Panel #2, 17 

Inverter/Charger, 18, 21, 60 

Power Capacity, 14 

Power Consumption 

Details, 63 

Regulator Settings, 57 

Solar Charge Controller, 18, 19, 54 

Solar Panels, 19, 54 

Electrical, Chassis System, 22, 47 

Fording, Water, 12 

Fuel, 4 

Anti-Gel, 4 

Auxiliary Tank, 4 

Capacity, 5 

Diesel Type, 4 

Driving Range, 5 

Primary Tank, 4 

Heating 

Fuel-Fired Pre-Heater, 4 

Heat Exchange Loop, 45, 46 

Heat Exchange Loop Glycol Mix, 47 

Hot Water, 23 

Hot Water Temp, 27 

Rixens-Espar-D5 Diagnostic, 46 

Rixens-Espar-D5 Maintenance, 46 

Scenarios, 24 

Space, 23 

Thermostat, 25 

Keys, 3 

Leveling, 12 
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MiFi. see Cellular Data 

Off-Road Operation, 6 

Porta Potti, 37, 64 

Satellite Communicator, 38 

Sportsmobile Community Forum, 45 

Storage 

Rear Bumper Storage Box, 34 

Roof Storage Box, 34 

Under Floor Storage Box, 35 

Sway Bar Disconnect, 7 

Tires 

Air Pressure, 6, 68 

Airing Down/Up, 6 

Flats, 9 

Jack, 9 

Snow Chains, 4 

To Do Log, 71 

Towing, 9 

Waste, 36 

Garbage, 36 

Grey Water Tank, 36 

Human, 37 

Porta Potti, 64 

Cleaning, 67 

Emptying, 66 

Maintenance, 67 

Setup, 65 

Use, 65 

Water, 27 

Filtering, 30 

Pressurized, 28 

Sanitizing, 30 

Unpressurized, 29 

Winterizing, 30 

Weight 

Van, 68 

WiFi. see Cellular Data 

Windshield Washer Fluid, 6 

 

 


