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Abstract

The gvevri, a unique clay vessel dating back 8,000 years, was used in Georgia by
our distant ancestors to ferment and store wine. It is thanks to their efforts and merits
that Georgia’s international acclaim was secured to culminate in 2013, when UNESCO
enshrined the Ancient Georgian Traditional Qvevri Wine-Making Method on the
Representative List of the Intangible Cultural Heritage of Humanity. All that is the
reason why the construction of the First Qvevri Academy School was launched in the
Alaverdi Monastery Complex, namely in the village of Ikalto, near the ancient Ikalto
Academy. Financed by the Municipal Development Fund of Georgia and the World
Bank, the project was finalized in 2016.

The grapevine, vineyard, and wine are inseparable from Georgia’s rich historical
past, present, and future. Interestingly, Georgia is the only country in Christendom to
unite itself to the True Faith through a cross made of vine canes. In the same vein, no
other nation in the world has the term Month of Wine reserved for the period in fall
when grapes are harvested.

The whole world identifies and praises Georgia, our small homeland, as Cradle of
Wine. In 2017, the newly opened Center for Wine and Civilizations in Bordeaux,
France—also known as City of Wine—showcased scientific studies and exhibits
reflecting 8,000 years of Georgia’s continuous history of winemaking. That year, Georgia
was rightfully designated as Host of the Bordeaux Center for Wine and Civilizations, an
enormous responsibility to shoulder.

Various sources confirm that winemaking in Georgia was traditionally tied to
pottery, with surviving dergi, gvevri, doki, kantsi, piala, and other types of earthenware
wine vessels dated the 6®-5% millennia B.C. The authentic distinctiveness of the gvevzs
vessel is confirmed by a variety of contemporary studies, historical sources, and
archeological artifacts, as a product of the Georgian nation’s intellectual development.

The entrance of the Wine City of Bordeaux sports a gvevr7 vessel personifying
Georgian winemaking and culture. In 2016, a sizeable ancient Georgian gvevri was
delegated and installed to celebrate the anniversary of the Merano WineFestiva in Italy,
and to immortalize the years-long cooperation between our countries. In the same year
2016, a Georgian gvevri took up its abode in the courtyard of the United Nations Office
in Geneva, Switzerland. Similarly, a Georgian gvevrs appeared in 2019 in the Georgian
Embassy’s courtyard in Washington, DC. The same year saw the exhibition Georgia—
Homeland of Wine in Tokyo, Japan, with an ancient Georgian gvevrs embellished using
the kintsugi technique to transform it into the event’s symbol. Presently, this gvevzi
adorns the Georgian Embassy in Tokyo.

In 2010, the Alaverdi Monastery hosted the World Congress of Vine and Wine,
with its delegates enchanted and amazed by the archeological discoveries at the
monastery’s 8"-century wine cellar, this impression further intensified by the newly
restored 11*-century wine cellar. 2011 marked the inaugural international breakthrough:
The Qvevri Foundation, with support from the leaders of state institutions and the
USAID’s Economic Growth Initiative, organized the First Scientific Symposium of Qvevri
Wine, a top-notch three-day event, at the Alaverdi Monastery. The conference’s working
sessions were broadcast live in the United States.

In 2015-2020, Georgian Technical University, based on the preliminary sanitary
and hygienic analysis of natural local raw materials, answered the following questions:

54



Are the raw materials used in gvevzi vessels safe for winemaking? And do they meet
European food safety standards? Evidently, these raw materials contain no toxins.

Traditionally, a special area in a wine cellar is set aside for the zedashe
(sacramental) gvevz7 corner. This prominent vessel, designated just for sacramental wine
and displaying scenes praising national craftsmanship and spirituality, is made in the
Qvevri School, which also produces maiolica, terracotta, china, and synthetic goods using
a variety of techniques for enameling precious metals and ceramics, also liturgical and
secular items with oil paintings in chromatic and achromatic colors, and many others.

Since the Middle Ages, Georgian folk master craftsmen—taking into account the
high porosity of gvevri vessels—started heating them at 140-150° C (285-302° F) before
burying them in the ground, also making sure that the inside walls are covered with
various organic materials, a procedure also carried out as gvevzi vessels, fresh out of the
chamber kiln, were cooling off. All that was designed to ensure against the wine leaking
out or groundwater permeating the vessel.

Our technology involves a pulverizing device covering the interior surface of a
gvevri vessel with engobe made from a special kind of clay which contains particles of a
size characteristic of colloids and clay minerals.

Unfired gvevri vessels are super-hydrophilic, a factor ensuring engobe’s robust
adhesion to the vessel which grows even stronger in the process of firing. Qvevri
nanopores are just the force behind the potential transformation of the common water
structure found in grape juice (H20) into so-called fourth-phase water (H3O2) loaded with
medicinal properties. Engobe’s clay minerals in the form of ions incorporate macro- and
microelements vitally important for the human body—namely, almost 70 of the 81
elements discovered in our systems.

Adding natural softeners to the composition of gvevri content—a method
presently unparalleled elsewhere—doubles the vessel’s robustness, and reduces the
material’s porosity and the maximal firing temperature to about 50-70°C (120-160°F).
Invaluable in this regard is perlite from Paravani Lake, Georgia—it is an active softener
and shrinkage-reducer in one. Perlite, as a product containing rare feldspars, has been in
active use globally since the 1960s, thanks to the studies conducted by such prominent
Georgian scientists as K. Kutateladze, G. Gaprindashvili, I. Khizanishvili, and others.

Given the vessel’'s complex form, considerable dimensions, and heavy weight, of
equal importance is the task of drying a gvevrr after shaping. It requires sticking to a very
precise operating temperature, and here is why. Because of the specific characteristics of
clay components, uneven drying may trigger shrinkage strain forces causing cracks in the
vessel. To prevent against it, we use manual power-driven devices to dry especially large
vessels, thus reducing the duration of drying by half and ensuring an even thermal
process without creating moisture gradients in the material.

Sealing a gvevri with the right lid is key to ensuring proper wine fermentation
and subsequent storage. Georgian gvevri-makers use a variety of lid materials ranging
from smooth stone and shale to durable wood, glass, and many others. We offer lids using
delicate lithoid ceramic, a material eclipsing its counterparts above thanks to the
mechanical robustness of its basin, chemical hardiness, durability, and other
characteristics. We plan to manufacture such lids at the Wine Academy, ultimately to
offer them to consumers.

Firing, the final stage in gvevri-manufacturing, takes place in a periodic chamber
kiln. Our operating method relies on intensively directing the heat emitted by fuel
materials, and reflected by the walls of the kiln, onto the product. Italian chamber kilns
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defy Kirchhoff's fundamental circuit laws, consequently leading to far larger amounts of
fuel material necessary for each product. This flaw can be eliminated by increasing the
coefficient of blackness of the kiln’s interior walls.

In terms of unwanted cracks in a gvevzs vessel, the firing operation is far less
complex and dangerous compared to the cooling process. Here we run into an unbending
law governing the thermal aspect of ceramic manufacturing. In particular, the denser the
structure of ceramic material to be fired is, the harder it gets to shrink it—to incur
dimensional changes, that is—because its dimensions exceed the acceptable elasticity of a
product, eventually leading to cracks. That explains why we opt to use air recirculation
outside the kiln instead of enforcing cooling inside the chamber.

We strongly disagree with the authors of 7he Qvevri Wine Identity—Practice of
the Qvevri Wine Cluster Members, a study published in 2017, when they argue that the
exterior walls of a gvevri vessel buried in the ground intromit oxygen, and that no
chemical processes occur between the gvevzi and the wine. Firstly, oxygen penetration
into a vessel is simply impossible. Secondly, there certainly is a gvevri-wine interaction
enriching the beverage with microelements migrating from the vessel.

We assure all stakeholders that no penetration of radon radioactive gas into—or
geopathic zone interference with—gvevrs vessels with dense and robust structures can
ever take place.

We have designed a device using internal hydraulic pressure to measure the
mechanical robustness of gvevzs vessels and the intensity of water permeability in the
walls. Unfortunately, this issue, yet to be decided on an international level, is a frequent
reason behind poor-quality gvevri manufacturing and sales.

The Qvevri Academy intends to adopt computer engineering technologies for
shaping gvevri vessels of any capacity on modern vertical vacuum pressure gauge, using
isostatic and plastic molding methods.

The core types of pores and their circumferences have already been defined.
Unlike in the ideal structure, pore channels in physical solid objects (ceramics) are
positioned randomly, chaotically, in a disorderly fashion, the reason why they make up a
complex structure impacting the conditions of fluid (wine) flow from one capillary-like
channel into another which, in our case, facilitates the process of wine fermentation.

To measure the mineralogical composition of gvevzi vessels (and raw materials),
and to define their granular particle sizes, we used a polarized light microscope
(AMSCOPE 600T). To identify the number and nature of individual mineral phases
comprising gvevri vessels, we utilized an X-ray phase analyzer (DRONE-3). As for
defining the general chemical composition of gvevri vessels and raw materials to
manufacture them, we turned to an X-ray fluorescence analyzer (XRF 3600B).
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