It’s getting colder outside. Why does my car stumble when I accelerate?

A short discussion about fuel atomization and carb heat. (Part 1)
By Bruce Amacker
Carburetors make fuel droplets, not true fuel vapor, and fuel droplets won’t burn in the engine.  They go out the tailpipe as unburned hydrocarbons which pollute our atmosphere.  In addition to polluting the air, this causes decreased fuel economy as well as the infamous “VW stumble” we’re so familiar with when the engine hesitates on acceleration.  There are several things which are critical to making these gasoline droplets into a burnable fuel vapor. First and foremost is strong intake manifold vacuum, which instantly causes the fuel droplets to change into a burnable vapor that the engine can combust, rather than spitting the unburned fuel out the tailpipe.  Items that cause low engine vacuum are primarily engine wear and performance components.  If the piston rings are worn it causes weak engine vacuum, which in turn prohibits the fuel from vaporizing. Leaking valves, worn valve guides and intake manifold vacuum leaks will also contribute to low engine vacuum, leading to poor engine performance.  Performance camshafts will commonly have low vacuum associated with them because of long duration and heavy overlap, but that’s a complete different topic. 

Carb heat is extremely critical to promoting fuel vaporization, and something that can be repaired at a low cost to the owner. On most V8 carbureted engines, the carb sits on top of a massive cast iron engine assembly, providing plenty of ambient heat for proper fuel atomization. On most of our ACVW’s the carb sits remotely, isolated above the engine where there is no ambient heat to be absorbed. There is another item working strongly against us, and that is the principle of physics called “Refrigeration by Evaporation”. This means as the fuel is vaporized in the intake manifold, it provides a huge refrigeration effect on the intake system.  This can be evidenced by the thick layer of frost we see on the intake just under the carb on a cool day with high humidity.  The fuel leaves the carb and is semi-vaporized just under the carb, which causes a strong refrigeration effect.  This cooling effect results in a thick layer of frost on both the outside and inside of the carb and intake manifold.  This layer of frost on the inside will get heavy enough to absorb the fuel from the airstream, causing not only a lean condition (hesitation) but also stall the engine.  I’m sure many of us have had an engine quit on a cold day and open the hood to see a thick layer of frost below the carb.  After a few minutes with the engine off, residual heat from the engine rises and melts the frost, allowing the system to work correctly and us to continue on our merry way.  Make sure you have a lot of carb heat as the principles of "refrigeration by evaporation" will defeat you if not. It will make a world of difference if you run a stock air cleaner or some kind of warm air inlet to help vaporize the fuel. When I repaired cars in the '70's people never worried about the stupid hot air stove on the exhaust manifold that would always rot off, or the tube that was commonly missing. I learned a lot about principles of evaporation back then.....

There are two primary sources of carb heat, the air cleaner itself which supplies warm air to the carb, and the heat riser tube which runs under the intake manifold on nearly all stock ACVWs. It is important to not only understand these two components’ purpose in this universe but also how to determine if they are working correctly.

To test the air cleaner’s proper operation, drive the car on a cool day for 20-30 minutes at speed to thoroughly warm the engine up.  Briskly exit the car, leaving it idling with the parking brake on. Open the hood and touch the air cleaner snorkel just inside of the air mixer valve and the top of the air cleaner.  If all is working properly, these two areas will be warm to the touch- perhaps 50° warmer than ambient air temp. This means on a 50°F day the air cleaner will be about 100°F. If you have an infrared temp gun you may also use this to verify operation. If this system is not functioning properly, inspect the system for missing or blocked components, and verify the mixing valve is in the proper position to feed warm air to the engine.  Depending on what year your VW is, this mixing valve can be manual, vacuum operated, or thermostatic spring operated.  Also depending on what year you have, the warm air tube can be about 2” in diameter or only about an inch on early engines (before about 1967). This applies to stock style air cleaners, virtually all aftermarket (performance) air cleaners will not have a pre-heater system in them.  If you run a “performance” air cleaner in the summer, you may want to switch back to a stock air cleaner in cool weather. This “warm air tube” that I refer to needs to have all of the sheet metal in place for it to function properly, and having a properly operating thermostat will also assist in providing the correct amount of warm air for the carb to ingest. We’ll leave thermostat operation to a future article. Next month I’ll elaborate on the heat riser tube under the carb and how important it is. For now, have fun, and keep on driving those classic VW’s!
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