Sparkling Wine Production: 
Méthode Traditionelle (Méthode Champenoise)
(For the Amateur Winemaker)

By Graham Stallard. Updated by Michael Lineage.
Here are the fundamentals for putting those magic bubbles into wine. Simply, it is somewhat the same as for "home brew" beer, except that we are dealing with higher alcohol strength, and a greater amount of fermentable sugar.

The greater alcohol requires a tolerant yeast culture, and the additional fermentable sugar needs to be strictly calculated, that bottles do not explode during the second fermentation.

The base wine normally needs adjustment, to fall within favorable set parameters. That adjustment is made by the addition of one or more of the following… water, acid, and sugar.

Essentially, at the time of adding the yeast for the second fermentation, the base wine should have been adjusted, to between 10% and 11% alcohol by volume, the pH in the range between 2.9 and 3.2, and the total fermentable sugar between 22 and 23 grams per litre. The total S02 should ideally be about 50 ppm with 15 ppm free. (ML: I prefer to have very little free SO2 because it impedes the secondary fermentation.)

With the above requirements in mind, we shall now start at the beginning.

The base wine is made in the usual way, fermented to dryness and cleared, and preferably cold stabilized. Virtually it should be a finished and drinkable, dry table wine.

For the purposes of adjustment of the wine, and assuming the wine has gone to dryness, or near about, the first thing to determine is the % alcohol by volume.

The reason for having the % alcohol within the range specified above is for ease of restarting the fermentation, and to ensure the yeast will not be killed by the further rise in alcohol, which is yet to happen. That rise in alcohol is going to be about 1.2%.

There is only one way to obtain the % properly, and that is to have the wine tested, but that is not inexpensive. As you can see, the exact % is not all that important, as long as it is in accord to the reasons just given, and the finished product will not be outside that for this type of wine.
Provided you took an initial Baumé reading when you commenced fermentation of the base wine, and the wine has got to dryness, you may well estimate the alcohol of the wine to be one down or that Baumé e.g. if the original Baumé reading was 12.5 then you probably have alcohol of about 11.5% or just slightly higher. That is a little too high for the purpose, especially as this will further increase by the mentioned 1.2%, thus making sparkling wine of near 13%. Too high! Most sparkling wines range 11% to 12%.

So... add water. How much? Well! Calculate it.

If the % alcohol of your base wine is 11.5% and you have 20 litres: (20/100) x 11.5 = 2.3.
That is to say, within your 20 litres of wine, you have 2.3 litres of alcohol, which is 11.5% of the volume. Now, this 2.3 litres of alcohol, you want to become 10% of a volume, so: 2.3 x 10 = 23.
You have 20 litres and need to add some water. How much? 23 - 20 = 3.
3 litres of nice clean rainwater or spring water is the amount you need add to your 20 litres of wine, to produce 23 litres of wine with an alcohol by volume of 10%. Simple, isn't it?

Oh! ... Before you do, perhaps you had better adjust the pH of the water, to about that of the wine. It is easier to do it to the water, and if you make a mistake, you can throw it away and start again.
The pH measurement is an easy test if you have a pH meter, but you probably don't. You can though, purchase pH Test Paper from Scientific or Laboratory Equipment Suppliers, and whilst not perfectly accurate, it is a relative indication. All you do is place a drop of the test subject onto a small piece of the paper, and match it against a colour sample provided, looking for a reading to match 3.0 pH.
In actual practice, the addition of 7 grams of Tartaric acid per litre of water is quite near enough for the purpose of adjustment.

Add the water to your wine. Any irregularity in the actual pH of the water and the relative indication of the test paper will be averaged out in the wine; for after all, you are adding only a small overall percentage, which is approximately correct in the first instance.

At this point, you have the correct alcohol %, and the pH should be about right. The next thing to think about is your yeast culture for the second fermentation.

Ideally, the yeast should be a Champagne yeast, Saccharomyces Bayanus, however, a good quality, general purpose wine yeast, should be suitable. Poor quality yeasts (baker’s yeast, brewer’s yeast) will give "off flavours". (ML: I recommend ECG1118)
The amount of yeast to be added should be 250 ppm, or 25 grams per 100 litres of wine. It should be re-hydrated in a small quantity of (warm) water prior to additional to the wine. Add the yeast culture to the wine.

100ppm of Diammonium Phoshate, (10 gram per 100 litres should also be added to the wine to prevent the production of H2S in the secondary fermentation. (Other products are available and can be used in place of DAP, such as Fermaid K or Fermaid A.)

You are now ready to add the sugar to your wine for the second fermentation, which will produce the bubbles, and the further 1.2% alcohol. Note that this sugar should not be added prior to the yeast being ready, otherwise it might start fermenting without help. (LM: At this point, fill a demijohn and place an air lock on it and wait for the fermentation to be evident by bubbling through the air lock. This is to ensure the fermentation is going to work, otherwise you will find out 6 months later the 2nd ferment failed. How annoying will this be?)
The total amount of fermentable sugar was mentioned previously, and it is most important not to have more, or you may have a visit from the Bomb Squad. If you have residual sugar in the wine, then do have it tested, or purchase a Diabetes Sugar Test Kit from the Chemist, test the wine, and deduct the residual sugar from the total fermentable sugar needed. (22 to 23 grams per litre).
Assuming again, your wine fermented to dryness, your hydrometer would probably be reading about -1 Baumé. Take a reading and note it. What you are about to do is to add enough sugar to raise that reading by 1.2 Baumé.

Calculate the required weight of sugar needed, and dissolve this in a small quantity of the wine. Make sure it is dissolved, and there are no grains left. As an estimate, about 3 teaspoons of sugar equals 22 grams per litre. (ML: I prefer to dissolve it in the water to be used if you are having to add water. The water can be heated making it easy to dissolve the sugar.)
If you trust your calculations and weights, then pour perhaps 3/4 of the syrup into your wine and stir. Check the hydrometer reading. (ML: I use a refractometer.) Add whatever more of the syrup that needs to be added, to raise the original reading by the 1.2 required.
20 ppm of Bentonite (2 grams per 100 litres) blended in small quantity of boiling water, and stirred well into the bulk wine will assist the future cleaning and disgorging of the lees from the bottle. (ML: I do not use Bentonite.)
Now, bottle the wine, stirring all the meanwhile, so the yeast and Bentonite remain evenly in suspension. You must use Champagne bottles. There is a difference between Sparkling Wine bottles and Champagne bottles, the latter having a much deeper punt in the bottom, and designed to stand the immense pressure which will build up in the bottle.

Champagne at this stage, is normally capped with a crown seal, slightly larger than the normal, but you may not have the correct tool to crimp them. (ML: A cylindrical bidual is inserted into the neck of the bottle before the crown seal goes on, available at Rosseto up at Sky Cellars, 8332 9697, or possibly the club.)
The wine should be stored lying down in a cool place for at least the next six months, and even longer if you can wait, for it is the lees that imparts some of its unique flavour to the wine.

The wine, having sat for six months or more, will have built up tremendous gas pressure in the bottle together with a lees sediment on the bottom of the bottle. It is necessary to remove this sediment for the wine to be attractive to both the eye and the palate.

The bottles are placed in a rack with the neck facing down at an angle of about 60 degrees. Each day, the bottles are gently rotated about 120 degrees, such that the lees drop to the neck of the bottle. This process is known as “riddling”. It usually takes about three to four weeks for the wine to properly clear.

To disgorge the lees from the neck of the bottle, the bottles of wine should first be carefully placed in a refrigerator upside down (in boxes or racks), and the temperature decreased to at least 5C. This will result in retaining the gas in the bottle more than if you did it at room temperature. (You may remember the universal gas equation from your physics, PV=nRT. There is a direct relationship between temperature and pressure.) 

To remove the lees, the neck of the bottle is frozen, that the lees will remain there while the bottle is turned upright. You can freeze the neck easily, either with dry ice or a combination of ordinary ice and salt. Dry ice is more efficient and lasts much longer. Despite the lees not setting as hard with ice and salt, it is a perfectly adequate approach.
Pour a bag of crushed ice into a bucket, pour in about a kilo of salt, and stir or mix well. The ice will, in fact, begin to melt but the temperature will drop significantly.  Gentle take your bottles from the fridge and place them into the ice, neck down, taking care not to disturb the lees. A bucket should hold five bottles with ease. It takes about 10 minutes to freeze the neck with ice and salt, a lesser time in dry ice. (ML: I recommend the use of an esky.) After this period of time, gently lift out a bottle, and still with the neck down, check to see that it is frozen. You can see this quite clearly. If it is not, put it back, otherwise you can proceed to disgorge.

The necks of the bottles having been frozen, are each lifted in turn from the ice, turned upright, and opened. Be sure the bottles are not pointing at anyone as you open them, for there is an immense pressure behind that stopper. It is best to perform the operation outside, for not only can the sediment be shot quite high into the air, the bottles can also overflow. A small overflow is desirable; to wash any yeast sediment out of the neck, but too much is a waste. Be ready on opening, to arrest the flow by putting your thumb over the bottle, then gradually release the pressure. With a clean tissue, wipe away any deposit from the neck. (ML: I do not put my thumb on the bottles but prefer to use a modified plastic funnel with the flutes cut off, any gushing is thus captured and not wasted.)
If you like your bubbles Brut, as most sparkling wine connoisseurs do, then the bottle may be recorked as is, after adding a small quantity of filler, to take account of that lost on disgorgement. The filler can be either plain boiled water, or wine from another bottle being used for that purpose.

If however, you like the wine Semi Brut or Demi Sec, then a sweetener, “liqueur d'expédition”, may be added according to your particular taste. This also normally acts as the filler to top up the bottle. This liqueur is only sugar and boiled water, and would not normally exceed about one teaspoon of sugar per bottle. Grape concentrate can also be used if desired. Commercially, brandy spirit is also used in the liqueur, but this is to stop fermentation starting in the great quantities they would mix, and is not to add alcohol to the wine.
Dissolve sugar, at the amount of one teaspoon for each bottle you have, in a minimurn quantity of water, then in a measure, add further water, that, by division, you know you need to put ‘x’ amount of millilitres of the liqueur in each bottle, for it to have the equivalent of one teaspoon of sugar in that bottle. For ease of application, it is a good idea to use a plastic graduated syringe for the purpose, and the total millilitres of the syrup or liquor to be 20ml per bottle.

Inject the solution into the bottle slowly, otherwise the wine will foam when the sugar hits it. Even with the liqueur added, the bottle may not still be full, so add filler of boiled water or wine before corking. (ML: I use a syringe and place the syrup down the side of the neck.) Also add 30ppm SO2 at this stage; 15 ppm will disappear before you get to cork the bottle thus leaving 15ppm free. (Just because some people believe that there is six atmospheres of pressure in the bottle and the wine will not let O2 in, this is not true. O2 will definitely get in and oxidize the wine by diffusion.)
Provided you have been particular with the disgorging, the wine should not re-ferment with the added sugar, for the yeast is gone, and the alcohol strength of the wine is not conducive to a ready fermentation.

Stopper with the plastic or champagne stoppers and tie well with the wire ties. Alternatively, stainless steel crown seals are cheaper and just as effective albeit without the romance associated with corks.

Serve Cold... and good luck!
(ML: Refer to Graham Stallard’s Microsoft Excel spread sheet. It is easy to use! Just plug in your figures and the program calculates everything for you. Great!)
