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Thermal comfort is a critical component of the recreational vehicle (RV) experience, particularly for those engaging
in four-season travel or high-altitude excursions. Among the most reliable solutions in the industry are the Webasto
Air Top series heaters, specifically the Air Top 2000 S and its more powerful counterparts like the Air Top Evo
3900. These systems represent a sophisticated blend of combustion engineering and electronic control, designed
to provide consistent heat while minimizing fuel and power consumption. This technical guide provides an in-depth
analysis of these systems, focusing on technical specifications, installation protocols, and maintenance strategies
essential for long-term operational reliability.

The Core Mechanics of Diesel and Petrol Air Heaters

At the heart of the Webasto Air Top 2000 Sis a dry air heating system that operates independently of the vehicle's
engine. Unlike hydronic heaters that heat the engine coolant to provide warmth via the dashboard vents, air heaters
directly heat the cabin air. The process involves drawing in cool air from the cabin or the outside, passing it over a
high-efficiency heat exchanger, and distributing the warmed air back into the living space.

The Combustion Process

The system utilizes a combustion chamberwhere fuel (diesel or petrol, depending on the model) is atomized and
ignited. A dedicated combustion air blower supplies the necessary oxygen, while an internal glow plug initiates the
burn. The heat generated is transferred through the aluminum walls of the heat exchanger. It is crucial to note that
the combustion air and exhaust gases are kept entirely separate from the cabin air through a sealed system,
ensuring no carbon monoxide or fuel odors enter the living area.

Thermodynamic Efficiency and Regulation

Modern Webasto heaters utilize stepless modulation. Instead of a simple on/off cycle, the heater adjusts its heat
output based on the delta between the target temperature and the current ambient temperature. For instance, the
Air Top 2000 S can modulate its output from 0.9 kW to 2.0 kW. This reduction in cycling not only improves fuel
efficiency but also significantly reduces wear on the glow plug and motor, while providing a much more stable
temperature profile for the occupants.

Technical Specifications and Performance Metrics

Understanding the technical limitations and capabilities of these units is vital for proper system sizing. A heater that
is undersized will run at maximum capacity constantly, leading to premature failure, while an oversized heater may
suffer from carbon buildup due to frequent low-heat cycling (short-cycling).



Feature / Specification Air Top 2000 S Air Top Evo 3900 Air Top Evo 5500

Heat Output (kW) 09-20 1.5 - 3.5 (Boost 3.9) 1.5-5.0 (Boost 5.5)
Fuel Type Diesel or Petrol Diesel or Petrol Diesel or Petrol

Fuel Consumption (I/h) 0.12-0.24 0.18 — 0.42 (0.47 Boost) 0.18 — 0.61 (0.67 Boost)
Rated Voltage (V) 12 or 24 12 or 24 12 or 24

Power Consumption (W) 9-22 15 — 40 (55 Boost) 15 — 95 (130 Boost)

Air Flow Volume (m3/h) Max 70 Max 132 (139 Boost) Max 200 (220 Boost)

Electrical Requirements

The startup phase is the most electrically demanding part of the heater's operation. During the first 60-120
seconds, the glow plug requires high amperage (approximately 8—10 Amps at 12V) to reach ignition temperature.
Once the flame is established and detected by the flame sensor, the power draw drops significantly to maintain the
fan and fuel pump operations (typically between 1 and 3 Amps). For RV owners, this necessitates a robust battery
bank and appropriate wire gauges to prevent voltage drop, which is the leading cause of "Start Failure" error
codes.

Installation Protocols: Engineering Precision

As noted in the Ecovippari documentationand Webasto technical manuals, strict adherence to installation
guidelines is mandatory. Failure to comply not only voids the warranty but can also result in dangerous operational
conditions. The installation process is divided into four critical sub-systems: mounting, fuel supply, exhaust routing,
and air distribution.

1. Strategic Mounting and Placement

The Air Top 2000 S must be mounted on a flat surface to ensure a gastight seal between the heater base and the
vehicle floor. This is usually achieved using a heavy-duty rubber gasket. In many Laika Ecovipmodels, specific
compartments are designated for these units to protect them from external debris while ensuring they remain
accessible for maintenance.

¢ Orientation: The heater can be mounted horizontally or tilted up to 90 degrees depending on the model
specs, though horizontal is preferred for optimal oil drainage and combustion.
¢ Clearance: Maintain a minimum clearance around the air intake to prevent overheating.

2. Fuel System Integration

The fuel supply can be tapped directly from the vehicle’s main tank using a fuel standpipeor via a T-piece in the
return line (only on certain low-pressure systems). For the Air Top 2000 S B (Petrol version), specific care must be
taken regarding fuel volatility.

¢ Fuel Pump Angle: The dosing pump must be mounted at a specific angle (usually between 15° and 35°) to
allow air bubbles to pass through and prevent vapor lock.

¢ Line Diameter: Use only the small-diameter plastic tubing provided in the kit. Larger diameter hoses can lead
to fuel starvation as the pump cannot effectively prime the line.



3. Combustion Air and Exhaust Safety

This is the most critical safety aspect. The combustion air intake and the exhaust pipe must be routed to the
exterior of the vehicle. Never terminate these pipes inside the cabin or under an enclosed awning area.

* Exhaust Length: Keep the exhaust pipe between 0.5m and 2m to maintain correct back pressure.

e Downward Slope: The exhaust pipe must always have a slight downward slope to allow condensation (acidic
moisture produced during combustion) to drain out, preventing internal corrosion.

« Silencers: Both intake and exhaust silencers should be used to reduce the high-frequency "jet engine" noise
typical of these units.

4. Hot Air Distribution (Ducting)

To maximize the efficiency of the Air Top Evo 39000r 2000 S, the ducting should be as short and straight as
possible. Use 60mm or 90mm APK (Aluminum-Paper-Plastic) ducting. High resistance in the ducting (caused by
too many 90-degree bends) will trigger the internal overheat sensor (STB) as the heat exchanger cannot dissipate
energy fast enough.

Operating Instructions and User Control

The user interface for these heaters has evolved from simple rheostat dials to sophisticated digital controllers like
the MultiControl HD. These controllers allow for 7-day programming, altitude adjustment, and even diagnostic
code readouts.

Standard Startup Procedure

1. Switch On: Rotate the dial or select 'Heat' on the digital panel.

2. Pre-glow Phase: The fan starts at low speed while the glow plug heats up.

3. Fuel Delivery: The dosing pump begins a rhythmic "clicking" sound.

4. Ignition: The fan speed increases as the flame is established.

5. Modulation: The heater reaches full power until the set point is approached, then ramps down.

Altitude Adjustment

At high altitudes (typically above 1,500 meters), the air is thinner. This leads to a "rich" combustion mixture, which
causes rapid carbon buildup (sooting). Modern Evo models have an automatic integrated altitude sensor,  while
older 2000 S models may require a manual wire bridge or a specific high-altitude kit to adjust the fan speed/fuel
ratio.

Maintenance and Troubleshooting

A well-maintained Webasto heater can last over a decade. However, neglect often leads to reliability issues.
Following the technical documentation provided by experts like Ecovippari is essential for preventative care.

Preventative Maintenance Checklist

¢ Monthly Exercise: Run the heater for at least 20 minutes every month, even in summer. This prevents fuel
from gumming up the internal lines and ensures the internal bearings stay lubricated.

 Visual Inspection: Check the air intake and exhaust for blockages (e.g., spider webs, mud, or snow).

¢ Electrical Connections: Inspect for corrosion on the fuse holder and battery terminals.

¢ Fuel Filter: Replace the inline fuel filter annually to protect the precision dosing pump.

Troubleshooting Common Fault Codes

If the heater fails, the control lamp will flash a sequence of pulses. These pulses correspond to specific error codes:



Flash Code Meaning Root Cause / Solution

Fo1 No Start Check fuel level, fuel lines, and
ensure the pump is clicking.

F 02 Flame Extinction Often caused by air in the fuel line or
a blocked exhaust.

F 03 Undervoltage Battery voltage dropped below 10.5V
during startup. Check wiring and
battery health.

F 07 Dosing Pump Circuit Wiring fault to the fuel pump or a
failed pump solenoid.

F 10 Overheating Blocked air vents or excessive ducting
resistance.

The Evolution of Heating: Air Top 2000 S vs. Air Top Evo

While the Air Top 2000 S remains a legendary workhorse known for its simplicity and ruggedness, the transition to
the Air Top Evo series brought significant technological advancements. The Evo series features a more
sophisticated ECU (Electronic Control Unit) and improved sensors. One of the most notable features of the Evo
series is the Intelligent Blower Control, which minimizes fan noise by adjusting the RPM with extreme precision.
Furthermore, the Evo models offer a "Boost" mode for rapid heating and an "Eco" mode for power conservation
during long nights.

Broader Implications for RV Infrastructure

Integrating a high-performance heater like the Webasto series transforms an RV into a true all-weather home.
Beyond comfort, these heaters protect the vehicle's plumbing infrastructure. By maintaining a constant temperature
above freezing, they prevent water tanks and lines from bursting, a common risk for winter campers. The
documentation found in resources like Ecovippariunderscores that these heaters are not merely accessories but
integral safety components for the mobile environment.

In conclusion, the Webasto Air Top 2000 S and Evo 3900 represent the gold standard in independent air heating.
Their efficiency, combined with proper installation and a disciplined maintenance schedule, ensures that even in the
most extreme climates, the interior of the vehicle remains a safe and comfortable sanctuary. Technicians and
owners alike must prioritize the technical nuances—from fuel pump angles to ducting resistance—to unlock the full
potential of these engineering marvels. By adhering to the official istruzioni di montaggioand technical manuals,
users can guarantee a reliable heat source for thousands of hours of operation.
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