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Abstract

LaBelle Winery in Amherst, New Hampshire hopes to introduce a craft spirits line to
their product list in the near future. Our team collaborated with the winery’s owners and then
communicated their wants and needs to a variety of distillation unit vendors in order to form
recommendations on what company and unit would best suit LaBelle Winery’s facility and

vision.
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Executive Summary

The objective of this project was to provide a viable distillation unit option to LaBelle
Winery in New Hampshire. In order to accomplish this, we determined the owners’ ideal
outcome along with the resources and budget available. After speaking with the owners, we
found they desired a design that would produce vodka, whiskey and brandy, fit their flexible
budget of $100,000, and include distillation equipment that would be a centerpiece for the

winery.

To build background knowledge, we researched and learned the local, state, and federal
laws that would impact this project. We also learned more about the different types of spirits
LaBelle Winery desired to produce and how batch distilleries operate through research and visits
to other distilleries in New England. After compiling all of the information necessary to consult
the owners of LaBelle Winery in their endeavor to purchase distillation equipment to expand

their product line, we began reaching out to vendors that manufacture distillation equipment.

We contacted The Vintner’s Vault, Vendome Copper and Brass Works Inc., Kothe
Distilling Technologies Inc., and Daeyoo Tech with our project specifications and budget,
inquiring what products they had that would match our expectations. After compiling the options
each vendor provided, we created a vendor matrix to compare each design to LaBelle Winery’s
ideal outcome. By weighing factors such as price, level of automation, and batch size, we
decided Kothe Distilling Technologies Inc.’s 600 L Twin Column Vodka Still was the ideal
equipment for LaBelle Winery’s new craft spirit product line. We recommended this vendor and
product to the owners of LaBelle Winery for expanding their business. We also provided the
owners with two alternative options from Vendome Copper and Brass Inc. and The Vintner’s

Vault that met most of their expectations.
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To support LaBelle Winery’s commitment to creating a comprehensive experience at
their venue, we designed an informative poster explaining the distillation process to educate their

employees and customers.
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Introduction

Craft distillation of spirits has rapidly increased over the previous few years all across the
country. Less than a decade ago there were about 70 distilleries in the United States. Then in
2013, over 600 distilleries were reported, and it is predicted that in a few years the market will be
able to support over 1,000 independent distilleries (Distilled Spirits Council). The alcoholic
beverage industry is a major contributor to the United States’ economy. Distilled spirits
accounted for over $120 billion in total economic activity in 2010 (Food and Beverage). With the
increase of demand and economic opportunity, many business owners are looking to join the

craft distillation movement.

Those already involved in the alcoholic beverage industry are much more inclined to add
craft spirits to their product lists. These establishments have the opportunity to expand their
current client base. Locally owned wineries see the potential in creating their own personal craft
spirits and opening up a new source of revenue. However, there are many factors and obstacles

that must be considered and overcome before a business can begin producing and selling spirits.

For a winery looking to enter the craft spirits industry, there is a gap between conceiving
the idea and the actual production. Business owners must make several decisions before the
process can begin. The type of spirits desired, the unit required to make those spirits, the
materials that will be used, and the laws and regulations surrounding those spirits all must be
weighed in consideration. There are companies devoted to designing and installing these
distillation units. The services provided by these vendors range from selecting a standard
distillation unit to developing a custom unit. Therefore, collaboration between the owner and

vendor is extremely important.



The goal of this project was to provide a viable distillation unit option to LaBelle Winery
in New Hampshire. In order to accomplish this, we learned the local, state, and federal laws that
would impact this project. We also researched the standards for making spirits and the
regulations that must be implemented. We discussed the owners’ vision for the new products as
well as the material they hoped to use and the capital they were prepared to invest. We contacted
distillation unit vendors and conveyed to them the owners’ unique needs. Finally, we discerned
which distillation units would meet the requirements of the owners in both functionality and
aesthetic. Based on our findings, we developed a set of possible distillation set ups for the
owners of LaBelle Winery to consider as well as an informational poster to educate the winery

staff and customers on the basics of distillation and the production of spirits.



Background

This section provides relevant information about the context of our project. It begins by
discussing the basics of distillation and a process overview. It then moves on to explore the
different types of alcohol that LaBelle Winery is interested in producing. Next, the regulations
and laws associated with spirit production are explained. The section concludes with information

about our sponsor, LaBelle Winery, and their vision for their future.

Distillation

Distillation is a process of separating the components of a liquid mixture by their relative
volatilities through heating. Distillation has been utilized and studied for over two thousand
years. Initially, distillation was used to experiment with concentrating the alcohol in wine as
well as making perfumes and herbal mixtures. Today distillation is one of the most common
separation methods used in the refining, chemical, pharmaceutical, and distilled spirits (alcohol)

industries (Montgomery).

Process Overview

Distillation operates on the fundamental principle of differences in boiling points of the
components in a liquid mixture. The mixture is heated in the distillation unit to the point where
the components begin to reach their boiling points. The components with lower boiling points
will begin to vaporize first and rise through the distillation unit. The vapors that form are taken
off the top of the unit while the liquid is collected in the bottom. The final vapor product will
have a higher concentration of the lower boiling components, while the liquid product will have

a higher concentration of the higher boiling components.



The types of distillation units can be broken down into two main categories, continuous
and batch. For the purposes of small scale spirits production, batch distillation is much more
commonly used (Diwekar). An example batch distillation column with a pot reboiler is shown in

Figure 1 below.
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Figure 1: Batch Distillation Column with a Pot Reboiler

As the name suggests, in a batch distillation column, the feed is put into the column in
batches. These batches are pumped into the pot shown in Figure 1 above. The pot in the batch
column also doubles as the reboiler which heats the feed to the point of vaporization, creating the
separation. The reboiler is the largest energy sink in the distillation process. Commonly,
reboilers are steam heated as shown in Figure 1; however there are other heating options
including electric and propane reboilers. As vapors form in the reboiler, they begin to rise
through the column. The column internals are composed of either a set of trays spaced apart

throughout the height of the column, or in some cases a packing material fills the column. For



the distillation of alcohol, trays are more commonly utilized as shown in Figure 1. The rising
vapors pass through the porous trays as they rise through the column. On each tray or stage of
the column, vapors are condensing and falling back down through the column while other liquids
are vaporizing from the heat rising up through the column. At each subsequent tray from the
bottom of the column, the concentration of the lower boiling point components in the mixture is

increasing (Tham).

As the process heats up further, vapors begin to exit through the top, also called the
overhead, of the column. The overhead vapor stream then passes through a condenser which
condenses the majority of the vapor into the liquid phase. Overhead condensers typically use a
cooling water utility and act as total condensers where little to no vapor is entrained in the liquid
stream. Following the condenser, the overhead liquid enters a reflux drum which helps to ensure
that there are no entrained vapors in the stream. Finally, the overhead liquid is split into two
streams. The first stream is recycled back into the top stage of the column as the reflux. The

second stream is taken off as the distillate product (Tham).

There are many factors that contribute to the cost and composition of the distillate
product, but arguably the most important parameters in distillation column design are the number
of stages and the ratio of the reflux flow rate to the distillate product flow rate. Increasing the
number of stages will increase the distillate composition of the more volatile component;
however, more trays will lead to a larger column which will require a larger capital investment.
Increasing the reflux ratio will also increase the distillate composition of the more volatile
component, but condensing a larger vapor overhead stream will increase utility costs. Together

these factors along with column diameter, reboiler heat duty, tray spacing and type, and other



internal configuration are used to design the optimal distillation column for the project budget

and specified products (Tham).

Alcohol Types

In this section we explore the various types of alcohol that can be produced from the
distillation process. Different types of alcohol each require a specific set of raw materials and a
specific production process. These different types of alcohols include vodka, whiskey, brandy,
rum, gin, and countless others. Some of these alcohols, such as rum and whiskey, must undergo
a post-production aging process that can last several years before they are finally bottled and sold
on the market. Others, such as vodka and brandy, can be bottled and sold immediately following
the production process. The spirits that LaBelle Winery is interested in producing include vodka,

whiskey, brandy, and fortified wine.

Vodka

One of the more commonly produced and recognized spirits on the market is vodka.
Vodka is an unaged pure spirit that can be distilled from various materials and is normally
filtered using different types of charcoal. The types of raw materials used in the distillation
process of vodka include grain, potatoes, beets, and molasses. The material used for the process
can have a slight impact on the final flavor of the vodka, but the majority of the flavoring is done
after the ethanol has been collected. Flavoring is added in the final stages because the vodka
itself must be distilled to a purity of 95% ethanol, 190 proof, in order to be called vodka. This
high purity would result in a loss of any flavors that were added to the fermentation process.
Following the distillation process, the vodka is diluted by blending the ethanol product with pure
demineralized water. The dilution generally brings the vodka down to about 40% alcohol by

volume. The diluted product can then be fed through an activated charcoal filtering process
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which is intended to remove any unpleasant flavors that may interfere with the desired taste of
the product. One last important note about vodka is it does not require an aging process. Vodka
can be produced, bottled, and sold in a relatively short amount of time compared to other

alcohols that require years of aging such as whiskeys and rums (How...Vodka).

Whiskies

Whiskies are produced by the same general process as other spirits, but require different
starting materials and also require an aging process that takes place in wooden casks. The major
ingredients used for the production of whiskies are corn, rye, barley, and wheat. In the United
States, corn is the most used ingredient in the production of all whiskies. The whisky aging
process can take several years as the longer the whisky matures in the barrel, the more valuable it
iS when removed. The maturation process results in the development of mellow or mature
characteristics that come from the wood and also results in the loss of harsh and unpleasant
flavors from the new distillate. Aging is typically done with a whisky that is between 50% and
75% alcohol by volume, but the whisky is generally bottled at between 40% and 45% alcohol by

volume (How...Whiskey).

Figure 2: Whiskey Aging in an Oak Barrel (McGinnis)



Brandy

Brandy is obtained from wine spirits and generally results in a finished product that
should not exceed 50% alcohol by volume. Brandy is also another spirit that should be aged for
at least 6 months to one year in oak containers. The production of brandy can be used as a way
of salvaging defective wines or for utilizing excess wine products. Brandy can also be combined
with regular wine products to create fortified wine. Fortified wine can also be produced by
distilling wine to a higher purity that may not necessarily be classified as brandy, and then
combining the higher alcohol content wine with the lower content wine. This type of product
could be the easiest to begin producing at a facility that is already producing significant volumes

of wine (How...Brandy).

Regulations

The Alcohol and Tobacco Tax and Trade Bureau is the federal regulating entity of
distilled spirits. The Public Laws and Regulations of distilled spirits enforced by this agency can
be found in Title 27 of the Code of Federal Regulations. Federal regulations require the
completion, submission and approval of an application in order to initiate operations in the
distilled spirits industry. The first step in this process involves determining the type of distilled
spirits operation desired. These operations include Distilled Spirits Plant — Beverage, Distilled
Spirits Plant — Industrial, Distilled Spirits Plant — Industrial/Beverage, or Experimental Distilled
Spirits Plant. The permit required of the liquor industry applies under the “Distilled Spirits Plant
- Beverage” title, which covers any business producing, bottling, or selling distilled beverages.
The following step towards obtaining approval involves completing the application process for
the desired distilled spirits operation. The forms necessary to complete the qualification process

can be found and submitted through the TTB’s automated Permits Online System. After



completing the application process, TTB will arrange the screening process in which the regional
director will confirm legal eligibility and qualification for the distilled spirits operation.
Following this step, the business will be authorized to proceed with their operations and liquor
production. A full explanation of all federal regulations and laws pertaining to the distilled spirits
industry may be found online in the Electronic Code of Federal Regulations under Title 27 (TTB

Regulations).

The state of New Hampshire also regulates the production and sale of liquor within the
state. According to New Hampshire Statutes, a liqguor manufacturer license is required to
ferment, distill, blend, age, and bottle liquor other than wine in New Hampshire. Liquor and wine
vendor licenses may be issued only to a manufacturer of liquor, or to the person designated by
the manufacturer as the sole supplier of its products for the state of New Hampshire. Each liquor
manufacturer distilling less than 5,000 cases of liquor per year has the right to sell at retail at its
facility for off-premises consumption of any of its liquor. Each retail sale is limited to one 9-liter
case or less per sale. No liquor manufacturer can sell more than 12 9-liter cases of liquor to any
one customer in any calendar year. A fee of $.30 for each gallon of beverage sold or transferred
for retail sale or to the public shall be required for licenses issued to wholesale distributors,
beverage manufacturers, and brew pubs. A liquor manufacturer may provide visitors at its
facility with samples of liquor for tasting. These samples cannot exceed 1/2 ounce, and will not
be provided to any persons under 21 years of age. Each liquor manufacturer must maintain
records and prepare reports for the commission which indicate the sales made and must pay to
the commission a monthly fee equal to 8 percent of such sales on or before the tenth day of the

month following the sale. A full explanation of all state regulations and laws regarding the



manufacture and sale of liquor can be found in Title X1l Chapter 178 of the New Hampshire

Statutes (New Hampshire Statutes).

LaBelle Winery

LaBelle Winery is located in Amherst, New Hampshire and is owned and operated by
Amy LaBelle and her husband Cesar Arboleda. Amy started her first winery in 2005 in Walpole,
New Hampshire, and doubled production each year before eventually constructing a barn behind
her home in Amherst to house the growing business. In the fall of 2011, construction of a new
facility in Amherst got underway and was completed in late September of 2012. The new
facility opened on October 3, 2012, tripling production while also adding an Event Center, Retail

Shop, and Café (LaBelle).

Figure 3: LaBelle Winery in Amherst, New Hampshire (LaBelle)

The current facility is a 20,000 square-foot building located on 11 acres of land which

includes 2 acres of vineyard. The main building houses the production area, bottling line, tasting
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room, bistro, and a 4,500 square foot event room. Five 23 foot-tall, stainless steel fermentation
tanks rise up from the cellar to the main floor where they can be accessed by catwalk. These
tanks are visible from the gallery as well as the dining area. The bottling line is located in the
cellar as part of the 9,900 square-foot production/manufacturing facility. The line is capable of
bottling 1,500 bottles per hour while the facility itself is capable of producing about 30,000
gallons of wine per year (LaBelle). There is a possibility of constructing another facility on the
same site in the near future to account for increased production of current products as well as

expansion to new product lines.

Figure 4: Five Stainless Steel Fermentation Tanks at LaBelle Winery (LaBelle)

Amy and Cesar would like expand their business to enter more markets and reach more
customers around the world. One way they would like to achieve this is by producing spirits
such as vodka, rum, brandy, and fortified wine. Amy would like to first sell the spirits at their

current facility before eventually moving into other markets. They believe the addition of these

11



new products could assist with their goal of becoming a recognized brand around the world for
both wine and spirits. Our goal was to help their expansion into the spirits industry by providing

several options for a new batch distillation column to be installed at their current facility.
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Methodology

LaBelle Winery in New Hampshire is interested in expanding its business to include not
only wine but also the production of craft spirits. The goal of this project was to provide the
sponsor with a variety of distillation unit options along with suggestions and recommendations
on use and operation. To accomplish this goal, there were four main objectives to complete —
gain background information and knowledge, understand the sponsor’s wants and needs,
evaluate a variety of distillation unit options, and educate the sponsor and winery staff about the

distillation process.

The project began with forming a foundation of knowledge to build upon. We
investigated local, state, and federal laws that would impact LaBelle Winery’s installation of a
distillation unit and its production and sale of spirits. This was done through internet searches
through credible websites. Beyond the laws and regulations, we learned more about the craft
distillation process and business. The team visited two local distilleries in New Hampshire. Sea
Hagg Distillery in North Hampton, New Hampshire is a new business based on small batches of
artisan spirits in a copper pot still. Visiting this business allowed us to see and learn about a
smaller scale distillation unit and production process as well as understand some challenges
incurred during the first years of producing spirits. We also toured Flag Hill Winery in Lee, New
Hampshire. Flag Hill Winery is the largest vineyard in New Hampshire and has incorporated
high quality distilled spirits into its product line. The tour allowed us to see how a winery can
branch out into spirit production and be successful. We also learned about the operation of the
still and the craft distillation process. Through research and tours we were able to develop a

better understanding and working knowledge of the craft distillation process and business.
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Figure 5: Our Team at Flag Hill Winery and Distillery in Lee, New Hampshire

Figure 6: Sea Hagg Distillery in North Hampton, New Hampshire

The next step was meeting with our sponsors, Amy LaBelle and Cesar Arboleda from
LaBelle Winery. Our meeting began with a tour of the site, including the sales area, the

production area, and the vineyard. This gave our team a comprehensive feel of the location and
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atmosphere. The wants and needs of the sponsors were discussed as a team. This discussion
covered future plans, budget, vendor preferences, and distillation unit requirements such as
appearance, capacity, and spirit capabilities. This meeting provided our team with a list of
requirements to inquire about when contacting vendors. The specifics of this meeting are

discussed in detail in the Results & Discussion chapter.

Figure 7: Our Team after our First Meeting with LaBelle Winery

Amy and Cesar’s desires were then communicated to a variety of distillation unit
vendors. Six vendors were contacted, three foreign companies and three American companies.
Our team inquired what each vendor had available within LaBelle Winery’s budget that also met
their specific needs. The options provided by each vendor were then compiled into a matrix to
compare and evaluate each bid. The main characteristics that were compared were base cost,

batch size, materials of construction, and the equipment included in the package.
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After assessing the distillation unit options along with the needs of the sponsor, we
presented the unit options to LaBelle Winery with suggestions and recommendations. Our team
provided benefits and limitations of different units and considerations for future installation. In
addition to these recommendations, we created an informational poster about the distillation
process to be used to educate the winery’s staff so that they may be knowledgeable and provide a

superior customer experience.
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Results and Analysis

This section first details the results and takeaways from our initial contact with LaBelle
Winery. Next, this section covers the details of the Kothe Distilling Technologies Inc. still and
the reasons for our selecting this still as the primary recommendation for LaBelle Winery.
Finally, this section includes the details of two additional recommendations for stills provided by

Vendome Copper and Brass Works Inc. and the Vintner’s Vault.

LaBelle Winery Requirements

Our team’s initial meeting with LaBelle Winery exposed us to their culture and future
plans and yielded several specific requirements for their ideal distillation unit. First, Amy and
Cesar made clear their intentions to expand their current winery business into new ventures such
as distilling craft spirits; however, they have several possible directions that they are considering
pursuing in the future and they are not yet ready to commit to craft distillation as their immediate
next step. This was an important message for our team because it meant that our still
recommendation must assure them that craft distillation will be a worthwhile venture. During
our discussion about LaBelle Winery’s future direction, the possibility of buying an American
made still was mentioned as a desirable option, but this was not made a formal requirement.
Next, we discussed the role of the distillation unit in their current Amherst, New Hampshire
facility. Amy and Cesar have made their winemaking facility a beautiful destination to host
customers and wine enthusiasts as well as large events such as weddings and corporate retreats.
Therefore, if they are to invest in a distillation unit, Amy and Cesar want it to be a centerpiece
that will fit in with the overall aesthetic of the winery. In regards to the size limitations of the
unit, they informed us that this should not be a major constraint as they are already planning

future expansions, which may include a new building for the distillery. We also discussed
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potential products that Amy and Cesar would want to produce with their distillation unit. They
are very interested in whiskeys and aged spirits as well as vodka, brandy, and fortified wine
product. Lastly, our conversation was brought to the project budget. Amy and Cesar were not
specific about any budget requirements due to their inexperience in the spirits industry, so based

on our team’s suggestion, a $60,000 to $100,000 range was agreed upon as a reasonable target.

Kothe Distilling Technologies Inc.

Kothe Distilling Technologies Inc. is a German distillation equipment manufacturer with
their United States branch based in Chicago, Illinois. After working with LaBelle Winery to
determine their requirements, Kothe was contacted and given these requirements. Based on this
information, and some additional information provided by our team, Kothe was able to
recommend a specific distillation unit model. After receiving distillation unit quotes from
multiple vendors, the Kothe model was selected as the primary recommendation for LaBelle

Winery’s distillation needs.

The Kothe model that fit the requirements of LaBelle Winery was the 600 L Twin
Column Vodka Still. This model is constructed of stainless steel and copper and has a maximum
batch capacity of 600 liters (158.5 gallons). This system may be powered by either steam or
electricity. The base cost of the entire unit including the twin columns is €98,000 ($112,000 —
2/5/15). The distillation unit price includes 16 bubblecap trays, a stainless steel agitator, a full
clean-in-place (CIP) system, top fill opening inspection glasses on the pot and between each
bubblecap tray, an appropriate power supply for electric power or float traps for a steam setup,
and analog thermometers. A variety of additional features may be provided including a 3

chamber alcohol collector (€2,000), pot and column lighting (€3,500), full electric wiring for
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agitator, lights, and CIP system (€4,000), digital steam control (€2,500), botanical basket
(€2,500), and additional plates (€2,000 each). Kothe also offers additional tanks, pumps,

filtration sheets, and fruit processing equipment separate from the distillation unit.

Figure 8: Kothe 600 L Twin Column Vodka Still

There are many reasons for why this Kothe unit was selected as the primary
recommendation for LaBelle Winery’s distillation needs. First, all of the Kothe units offer full
automation for an additional cost of €19,500. Although LaBelle Winery did not state full
automation as a requirement for their distillation unit, automation may be very important when
considering the small staff size and the additional work that the distillation business will bring to
the winery. With the system fully automated, Amy and Cesar would not be burdened with

constantly attending to the column to ensure a quality product. In addition to automation, this
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still was desirable because the twin column system was included as a standard option. The
columns are not a necessity; however, if vodka is a desired product, the columns allow for this
level of separation to be achieved in a single distillation run. Without the large vodka columns,
multiple distillation runs would be necessary to achieve the high alcohol concentration of a
vodka product. This would create additional work for LaBelle Winery, which again could be a
burden for the small staff and an inefficient use of time. Another large factor that contributed to
selecting Kothe as the primary vendor was their expertise in distillation and the straight forward
nature of their services and the information they provided. Based on their website and
distillation unit quotes as well as our communications with Kothe before receiving their
recommendation, it was clear that Kothe is a distillation expert. They specialize in distillation
and offer specialized full automation services to obtain the desired products. Additionally, they
offer classes and personalized workshops to learn about distillation using Kothe equipment and
the craft spirit industry. The information they provided was clear and concise and left few
questions as to what you were receiving with their package. These factors are all very important
when LaBelle Winery is considering buying their first distillation column. They are new to the
business of distillation, so working with a group of experts who offer training and are able to
clearly present their information in a form that anyone could understand may make the transition
into the business as seamless as possible. The only significant drawback to the Kothe distillation
unit was its greater cost compared to the Vendome Copper and Brass Works Inc. and Vintner’s
Vault models discussed in the following sections. The packet provided by Kothe can be seen in

Appendix A.
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Vendome Copper and Brass Works Inc.

Vendome Copper and Brass Works Inc. is a Kentucky, USA based custom metal
fabricator for industrial and commercial processing equipment. After being provided a list of
LaBelle Winery’s requests, Vendome suggested a distillation unit option that had both

advantages as well as disadvantages.

The Vendome distillation unit model with the most potential for LaBelle Winery was
their Economy Batch. This model is constructed of stainless steel and copper and is built for a
250 gallon batch. It uses a steam energy source and its base cost is $56,120. There are also a
variety of additional options available through Vendome. A mirror finish may be requested for
$9,100. Supplementary equipment can be purchased such as an explosion proof agitator
($6,430), additional trays ($1,380), a receiving tank ($3,060), or a fermentation vessel ($4,140).
Furthermore, a vodka column can be included in the purchase of Economy Batch model for a

minimum of $50,380.
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Figure 9: Vendome 250 Gallon Economy Batch Still

This company and distillation unit model has both pros and cons. LaBelle Winery was in
favor of purchasing a unit that was manufactured domestically in order to support its “Made in
the USA” image; therefore, a Kentucky vendor is appealing. Overall, this option is less
expensive than other vendors. The batch size and the inclusion of a vodka column were
considered when coming to the price conclusion. This model has a significantly larger batch size,
250 gallons, compared to other units. This means that more product could be retrieved in the
same number of runs. Also, there is the optional addition of a vodka column. This taller column
makes the distillation process more efficient for producing higher proof alcohol. LaBelle Winery
was specifically interested in adding vodka to its product line, so optimizing the unit would be a

significant advantage. However, there were some drawbacks to this Vendome unit. Vendome is a
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metal fabricator and distilling is neither their expertise nor priority. The company stated that it
would not be able to add automation to the system. It suggested seeking an outside vendor for
this job request. LaBelle Winery does not have experience or expertise with distilling spirits or
operating a distillation unit; therefore, automation may be beneficial and more efficient.
Moreover, the information provided after the team’s inquiry was extensive and overwhelming.
The models provided were laid out in fine detail but the packets contained no insight as to what
the main difference between models was or in what situation a model would be most beneficial.
The lack of customer centric information would be an issue for LaBelle Winery because they are
new to the spirits industry and will likely require more explanation rather than a list of
specifications. Overall, Vendome Copper and Brass Works Inc.’s Economy Batch model would
satisfy most of LaBelle Winery’s technical needs, but lacked in new customer support and
service. Primary information from Vendome can be viewed in Appendix B and supplementary

information can be found in Appendix D.

The Vintner’s Vault

The Vintner’s Vault is a winery equipment and wine making supply company located in
Paso Robles, California. Though their main sector is winery equipment, Vintner’s Vault sells
equipment to produce other alcohols as well, including Commercial Distillation Stills. Vintner’s
Vault’s Hagyo distillation equipment is known for its efficiency, precision, and quality. The
patented Hagyo distillation equipment has an innovative design to allow greater purity in each
run and the systems are produced with high quality parts to ensure excellent reliability. Not only
is the product high quality and dependable, but The Vintner’s Vault is committed to selling

quality equipment, providing good service and consulting customers in their endeavors.
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The Vintner’s Vault’s Hagyo Spirit 300 is a single stage distiller that operates
periodically, built on the most economical distillation process to produce a high quality final
product. The Hagyo Spirit 300 is an 80 gallon batch still made of stainless steel and copper that
can be powered by steam, gas, wood or electricity with a base cost of $67,000. The distillation
equipment offered in this base price includes a steel and copper kettle with a mash mixer, a
copper cap that lends a harder reflux, a copper two disc refinery column to better infuse fruit
aromas, a CIP pump for the washing system, a 150 liter tank for distillate gathering, a 150 liter
insulated hot water tank for gathering the cooling water, a 1300 millimeter high end-cooler to

control cooling water, and an epruvetta to measure spirit content.
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Figure 10: Vintner’s Vault Hagyo Spirit 300 Still

Vintner’s Vault offers additional equipment and services with their Hagyo still for a
supplementary price. One option includes a full automatic control system that automatically

leads the distillation process on the basis of predefined parameters once the mash tank has been
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filled. Another additional option offered is the mash mixing automation that enables intense
mash mixing in the kettle for a more economical and swift process. The Vintner’s Vault also
offers the SVE (Sampling Valve Equipment) developed to make a more accurate separation of
the distillate product. The Fusel Oil Filter can also be purchased with the Hagyo Spirit 300 to
filter out and drain accumulated fuel-oils. Lastly, a mash preheater can be purchased as well to

save the energy needed to boil mash at the beginning of each run.

The Vintner’s Vault’s Hagyo Spirit 300 distillation equipment meets some but not all of
LaBelle Winery’s necessities. The Hagyo Spirit 300 is manufactured in the USA, and therefore a
good option for those concerned with supporting the domestic economy. Furthermore, of the
three options we recommend, the Hagyo Spirit 300 is the least expensive. Another benefit to this
alternative is the full automatic control system that is available for an additional $22,250.
Purchasing this with the distillation equipment would enable easy operation and limited effort in
producing high quality spirits. We would recommend full automation if purchasing the still
offered by Vintner’s Vault to save time for the still operator. Although the Vintner’s Vault’s
Hagyo Spirit 300 has advantages that make it an alternative option, it is not our first
recommendation. The negative aspects of this option include its lack of a distillation column and
its batch size. Since there is no distillation column offered for this distillation equipment, a high
number of runs would be needed to distill spirits, especially those of high proof such as vodka.
Furthermore, the small batch size of only 80 gallons makes this still the smallest option and
again would require more runs to produce alcohol. The quote and product information from the
Vintner’s Vault is located in Appendix C, with extra information provided located in Appendix

E.
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Conclusions and Recommendations

The purpose of this project was to provide a viable distillation unit option to LaBelle
Winery in New Hampshire. A variety of distillation unit vendors were contacted in order to
create a comprehensive list of options with each vendor meeting certain needs and desires

expressed by the owners of LaBelle Winery.

After evaluating each vendor’s bid, the team selected the three most feasible unit options.
Vendome Copper and Brass Works Inc.’s unit package was manufactured domestically and was
the less expensive considering it supported the largest batch size and included a vodka column;
however, there was no option for system automation and the customer service and feedback was
poorer than other companies which made it difficult to sort and assess information. The
Vintner’s Vault distillation unit was the least expensive option while being fully automated and
made in the USA, but it is meant for a very small batch size and has no vodka column option,
making it less efficient. Kothe Distilling Technologies Inc. is the top recommendation for
LaBelle Winery because, despite being a more expensive option, this unit can be fully automated
and includes a vodka column. Furthermore, Kothe Distilling Technologies Inc. is an expert in

spirit distillation and offers personal training and relevant workshops.
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Appendices

Appendix A: Quotation from Kothe
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Additional Equipment
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Additional Equipment
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Appendix B: Quotation from Vendome Copper & Brass Works

s R ]
P e -ray- T
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Pape1of 4
Cusgomer: Lojan A Roche D Sent: 117182014
Addmess: Warcastar Polylechnic Insbibute Price Updated:
iChemical Engineering Class of 2016 (ruoted By: Kyle Grant
Phome: B02-587-15930 X147
Emaill: [argche@ W EDL Email: Byl enooMECopoes T
Phone -
Call: [207-671-8317
Fm -

The systems listed on the following page are designed for low to middle proof
whiskey ., rum, brandy, or single distillation of GNS, for gins and vodkas. All of the
syslems are capable of producing 190 proof in multiple runs. A vodka column is
highly recommendad if vodka is the dasired product and will be producad from raw
materials. Any custom pot still systems that are not listed or continuows distillation
sysiems please inquire and pricing will be provided once the design has bean
established.

All of the batch =till systams are custom designed and fabricated wpon ordar. All
equipmant is for heavy industrial usa and is fabricated in Louvisville, Kantucky, USA by
fourth ganeration copparsmithe. Vendoms can fabricate any sze or shape to maet
vour needs including partial systams. Any other related stainless steel or coppar
equipmeant can also be supplied, such as, fermeniers, cookars, whiskay tanks, bottling
tanks, etc. Shipping can ba quoted once the design, delivery date, and destination
are establishad.

Tarms ara 30% down, 20% due wpon recaipt of major materials, remaining balanca
due before shipmant. Prices do nof include taxes, if any apply.  After recaipt of down
payment, fabrication drawings will be supplied to customer for approval prior to start of
fabrication. Pricing is subject to change once final design drawings are approved.
Installation of systems by Vendome personnel is available with pricing provided upon
requess.

Vendome will supply sarial numbears for all equipment prior to final shipping. It is the
customers responsibility to obfain all required permits and abide by all state and
federal regulations.

Upon request, we can refer a consultant io halp you with all of your startiup and racips
developmant neads. Wa also can provide contacts if you require aguipment laasing.
Vendome offars a 1-year standard warraniy to original purchasar that eguipmant is
froe from defocts in material and workmanship only under normal use and sarvice for
onge year from date of receipt of equipment.




Vendome Copper & Brass Works, Inc

Page 2 of 4
POT STILL SYSTEM
Callon Charge
15 Callon L1} 150 S0
Fecipe | Collon | Callon (Callon All
Sl Siminkess | Sininkess | Stsinkess
and and  |Wash Sl
Copper | Copper
Ttem Oty Siill Saill
[Batch Siill Details T | 525980 | s38.110 | 456120 | 551680
(1) 6" Sanless and Glazs Maswmy X
[1) 12 Elminle=s Sl Marwmy X X
(1) 16" Elminkess and Glas= Mamuesy X
(1) Stainless Eted Dephlegmaior X X X
(1) Stainless Etedd Zhedl and Tube Conderser X X X X
(1) Copper 4 Tray Delachable Colsmn and Gin Semiosd 14
[1) Copper 4 Tray Euibbie Cap Column X X
(1) Stainles= Helmel w' Support Tabs for Paciing X
(4} SHuinless Lege wf Adjusisble Swived Feel X X X
[1} Stainles= Top Cap w' W apor Cutiel X X X X
(1) Stainles= Dished Head Sieam Jackst X X X
[1) Sminless Dished Top Head X
(1) Copper Hend'Cone with Flanged Conrechion X X X
[1} Stainlesz Eted HydromelenP ol Cup 14 14 14
Shainless Bl Th-Clamp Column Conmedhions X X
Shainless e Ring Flange Colums Connechions X X
Pol Diesin wi' Yake X X X X
Tray Dmins wi Valves and Piping 1 4 1 4
Mecegzary Safety devices, gauges, and nozzies X X X X
Fesquires m Hof Plale or Bumer fo Operaie X
Fimquirss @ Bcider fo Dpemis X X X
Eun:lp in Opticns for 15 Callon Becipe Sl
Copper Column wi' Elrsciured Paching %1562
4 Trery Bublole Cap Column w/ Smal Sight Port S3670
Zlae i—T-u-r_ﬁ:h“n “illa:pe' izl %4 TH) _
Additionnl Copper Trays {up to 2j 350 2940 £, 380 na
Lengthens column (ncresses keight] per tay
For extr recificafion, cheaner product, and higher proof
Inchades nepessary wabes and piping where spplicables
Wirror Finish On Al TR0 | 6,300 | RO I00 | §I0,950 |
B plosion Proof Agitator 53350 | 4430 i, 430 i, 4300
Egitainr ard bourfing Mozl [Agitelor for 15 and 100 gallon i air deven,
Agitator for 250 and 500 i X' slecidc)
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Vendome Coppsr & Brass Works, Inc

Page 3 of 4
OFTIONAL EQUIPMENT
Gallon Charge
|item oy B 0| 0 | sw
Mush Cooker 1 L5 | $ILTT0 | laeid) | 531060
Al Siminkens =ipe] dizhed heads bop and bofom [=xept 15 gal.)
Inferral cols for codling
Oimin with wshee. fiop mount Agiteloe (o sgdsior on 15 gal)
Top marwey (15 gal |sopen fop)
15 gal Rieguires hof plabe, olhers requiee sieam boider
AHP Electric Pump Single or 3-Phase 1 6,000
Ehainlens sl with TEFC molor, Stainle=s roll & rourd cad, VD, Bemole
1 imtales and 20 defeery EPOM hoses with 2° camibcles couplings
IR0 ok, ondofl fdkey.
Economy Fermentation Vessels
Oirain with wslve and camiock conmedior, open lop
Without cooling Jacket LEel | fLETH TR EEER L]
_ Wit Cocling Jacksk l];m'_ ﬂm_ ZNEN HE
Stminkess Beceiving Tonks L5970 AL £3, 060 3670
Al Siminkens sieal. jop mamesy. w 1-172" or 2 MET Desin and \ishe — - —
Reflux Chnion SL0W) | g3 0% | #4080 | 45280
Inchsdes nepessery gaskeis flanges end hardware - - —
|in Basket s iS5 450 5,450 6,470
Inchides bypa=s and necessary wshing and piping. Bl sisinless ==
3 ns LI
This can be priced afier plani dezign snd leyout has been e=nblished
(Oiptional Totala:
Grand Total:
[Puckage Boiler -Electric, propane or natural gas drven
We: recommend you purchase Eoler and have insislld locally {BTLU/hry
Minimum recommendesd boller =izxing for baich sill only 75,000
Mnimum recommendesd boller szing for beaich stll and mash cooker Punning
sriskansously 125,000
Estimated Produa (uipot (basd on 8% ABY Chorge with 5 Callon Charge
hipur rumn time) Al S0
18 an
14.6 24
12 20
| 17
{mmilt iple rums) 1" Proof] 7.6 125

"Drol CO 0N NEls S Neats ara Eis ois |
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Appendix C: Quotation from The Vintner’s Vault

n The Vintner Vault ﬁ
3230 Riverside Ave Suite 140 Paso Robles, CA 93446
Ph: (205) 226-8100 Fax: (305) 226-8188
www. TheVinmerVault com
Worcester Polytechnic Institute
Logan A Roche
207-671-8317
laroche wps.edu

HAGYO Spirit 300

With the devaloping of owr sclmology our purpose was, to crea® a coxplte distllation technology for the producton of a high
quality fmal product. Through this technology 2 distlla% can be produced from the properiy procsssed and good quality it mash
with relatve high alcohol parcent that is rick in aromas. The extire technology is completely controlied.

Owr further purpose in addition of providing ideal efficiency was, © keop the guality of final product oz optimal lovel, and to presarve
the primer arcomas of the frats m the distillate. To achiove s, we have combined the traditional and approved oquipment with
modarn wmits sypported by the newest searching results. The process controlimg of this combinatica i3 accomphished through an
mdustmal computer. This teckzology nwmmmmmamm through which the officisacy
and guality of the distllation is established on now bases considaning sxargy and technology.

Our deweloped technology and the accompanying equipment mest parfoctly the above reguruments and they can be Sexibly used in
all kond of distillations. whawMMmhMWWnaw:hpw cperating
penodically, comstracted in the hitest teckmology and tharefore is built o &6 most ecomomical distillation process, integrating the

nowost teckzical solutions and providing the production possibility of an ideal £xal product.

Examuining from e technological side, we can say e following abont the omo-boder eguipmext:

Evary plate in the refinery column s fincticning, a5 a separate refinary bodler, whare the distilate will be completely condensed, Sen
from the swrface it will evaporate. Accordmg to the quabity of the final product, it can be decided, bow maxy plates i which extent
should b wsed, bocause the plates can be suitched om and off and thear intemsity cam be contimaonsly changed. Through that 3 zmach
widsr separation can be ackisved, through which the roguired aromas can be concentrated and prossrved  the distillate and paralisl to
that the distrbing conspenents can be detached from the £zal products. The discommecting of the plates is also possible, so that the
maditicnal, two-botler distllation of the squpment should be used 25 well



The Vintner Vault

3230 Riverside Ave Suite 140 Paso Robles, CA 93446
Ph: (805) 226-8100 Fax: (805) 226-8188

www. TheVinmerVanlt com

Aefined Vigor |

Mah TR
Veco'
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4 by
The Vintner Vault

3230 Riverside Ave Suite 140 Paso Robles, CA 93446
Ph- (805) 226-8100 Fax: (805) 226-8188
www. The Vinmer Vault com

| Price: HAGYO Spirit 300

Wwith Different Heating Options:
* STEAM — SHF 300 VNM (Steam Generator Not Iincluded) $65,000.00
-40Kw, 60Kg/hr Required
* GAS — SHF 300 GNM $67,375.00
* WOOD — SHF 300 FNM $67,000.00
® ELECTRICITY — SHF 300 ENM $67,000.00
- ,3 X 54 Amp, 3 x 220V 3 Phase
| Options:
* SAMPLING VALVE EQUIPMENT— SVE 300 $5,625.00
*  MASH MDANG TROUGH ATOMIZATION— MMTA 300 $5,875.00
* FUSELOILFILTER  -FOF300 $1,250.00
* PREHEATER OF MASH— POM 300 $12,000.00
* FULL AUTOMATIC CONTROLL— FAC 300 $22,250.00
¢ EXTRA Column Disc Manual $2,000.00

* EXTRA Column Disc Automatic Control $3,500.00



Appendix D: Additional Quotations from Vendome Brass & Copper Works

Vendome Small Batch

2 RN
FAX SN2 SAL0E0

BETLLDTY BDUSPRRST § WIS DI TR A
BRFATS PRSI & PPN E CYETE L
P BANT PRGN AT
LOLEWALLE. Sy TUCEY D

i ——
Page1of 7
Cussomer: Logan &, Roche Dy Seni: 1118720704
Address: Worcestar Polylachnic Instiule Price Upduted:
Chemical Enginesnng Cless of 2016 Duoted By: Eyle Grani
Pheonee: B02- 507 -1930 2147
Emall: |arochesiW PLEDL Email: F¥IBGEN BMO0MEeCcOppar. com
PFicne :
Cell: (207 67 1-8317
Fax:

The systems listed on the following page are designed for low fo middle proof whiskey
rum, brandy, or single distillation of GMS, for gins and vodkas. All of the systems are
capable of producing 180 proof in muliple runs. A vodka column is highly
recommended if vodka is the desired product and will be produced from rew materials.
Amy custom pot still systems that are not listed or continuows distillation systems
please inquire and pricing will be provided once the design has been established.

All of the batch still systems are custom designed and fabricated upon order. All
eguipment is for heavy industrial use and is fabricated in Louisville, Kentucky, USA by
fourth generation copperemithe. Vendoms can fabricate any sze or shape to mest
your needs including partial systems. Anmy other related stainless steel or coppsr
equipment can also be supplied, such as, fermeniers, cookers, whiskey tanks, botfing
tanks, eic. Shipping can be guoted once the design, delivery date, and destination are
established.

Terms are 30% down, 60% prior fo shipment, remaindsr net 30 with established credit.
Prices do not include texes, if amy apply.  After receipt of down payment, fabrication
drawings will be supplied to customer for approval prior to start of fabrication. Pricing
iz subject fo change once final design drawings are approved.  Installation of systems
by Vendome perecnnel is available with pricing provided upon regusst.

Vendome will supply ssrial numbers for all equipment prior fo final shipping. It is the
customer's responsibility fo obtain all reguired permits and sbide by all state and
federal regulations.

Upon request, we can refer a consultant to help you with all of your starup and recips
development needs. We also can provide contacts if you require eguipment leasing.



Vendome Copper & Brass Works, Inc.

Page 2 of 7
POT STILL SYSTEM
Callon Charge
50 Ceallom | 50 Gallon |30 CGallon
Seeam or | Ekctric | Ekctric
Hot (il Hod kil
Jaeckee ted Waier | Jacketed
Bath
liem iy
Copper Batch Still 1 ASL5M| RASATH F44SRO
Ore [1] B sininkes= sied gle=s prmsle manwsy_ |5 on 30 g X X
O [1] sdifiorsl sighiport for vewing pof contests X
O (1) boftom oullet wilh drsin wale K X
£l pouglings for heafing, Empesiurs, safety, CP, speres X X
-'-“g!l.-gn!'! =nd !-H'hl:l' devions mohadad K K K
Fow (4] T ppelegs X
Sidpuminble feek
£l beeress or shsinke=s =ied] herdwere x
':I"e|1:-:-:-|:-e*l:|.rl'|.'u:-|:n:|.rkl.|:-|:rg X K K
Oz [ 1] == westical condermeripenduct cooler with == hamhaees X
Ome [ 1] Spari Cup X K K
&l piping for by desires, weeshoud, and cooling weier X
2" dis pot mourt copper ciumn with four |£] bukbble cap ey and four (4)
epsy open sghipods x
2" dia pot mourt copper ciumn with ===y open | et up for s, ge
seskef dephisgmator, or sruchured padking. “Shown: == opbion below” X
4" ube shyle column with steinkess Snuchured pacang %
Copper reflem onion bedow column % %
nsulstion jacket % %
Cephl mgrmesior X
i design with all machined hardwsre X
Scoromy desged with cost over funcion, ek b=t o widded X
o doulsie &= Cooker X
Clamp in Options for the "MNew™ 50 Callon Elec HWE
Dephlegrmesior for contmisble: refux 34l
Shuchured Sulzer Chemiech Pacing $31.740
4 Bubble cap bay= with dephisgmasior LA 620
Crop i Gin Bt JEE]
Heguired but Mot Incladed in Price
Hmyuires bk o hesler or 15 ps =tenm boder” Aocecx S57B00L.00 X
*imquines 30 secinc, snghe or Hhees phass X X
Mirror Findsh On All 1 5,00 $3. 7D 3. 230
Explosion Proof Agitator 1 S5.450 5 450 55 450
Explorsion: Proof slecirizal agitslor with mourding port
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Vendome Copper & Brass Works, Inc.

Page 3od 7
OPFTIONAL EQUIPMENT
CGallon Charg
liem Oy [ =0 50 I
Muazh Cooleer 50 gallon 1 F1L000) 51300 13,090
&l Sainless ==l dished hends fop and boliom
Live slzam =spamger for cooking. Imlemal coils for cooling
3" dreie wits vt ko ot el Agielee
18" fop marwery
Rall A round Transk r Pamp 1 §5. 270 5. 270 5.70
Uosrme vy rraterisfy bebgseas rof westes fark coclesr, femrenie mnd
oot =l
Elmiriess =hesl AP 110230y 1ph eleciric ol amund corrage.
10 P intsios nd 201 defivery hose with == camiocks oouplings.
E conomy air dreen Air defven also mesible 3335000
Economy Fermenter Vesszels
1-172" drmir il weher e cambock connedior, oper fon
Hgson 51360000 30
100 gallon 5. 960.00 1
Slminke = Receiving Tonks
Hgslion 51570000 1] &0
100 gallon  53,000u000 1] 0
Touch Screen Automoted Sysiem Control Unit Call For Pricimg
This can be priced offer giant dezign and leyout has been established
Field Installation
This can be prced stter piant design and oot has beer established
OpbBonal Totals:
Grand Total:
Fackage Boidler -Electric, propane or natural gas driven
W rcommend you purchase oiler snd haye insislld localks (BT hr )
Minimuam recommended boler szing for bafch il only 75000
Minimum recommended boller szing for bafich 58l and mesh cooleer rumning
simuitanecusly 125,000
Estimuied Prodwc Owipat (based on 8% ARV Charge with 3 Callon Charge
howr run time) k] 50
B Froof] 18 2
1D Proof] 145 24
120 Proof] i2 20
140 Proof] il 17
{ *mgliple runsy 1W Proof] 7.5 12.5
‘Droduclan [ders affer heads and taliE anls
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Vendome Copper & Brass Works, inc.
Page 40 7

e

20 GALLON STEAM 0OR OIL
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Vendome Copper & Brass Works, inc.
Page 50f 7
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Vendome Copper & Brass Works, inc.
Page 6017
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Vendome Copper & Brass Works, Inc.




Vendome Batch

S BT 1B
LS - DR ot

(CoPPER & B
QO Wy

LOWERILLE. RETTLDST S

L@ LTS Tal Lok i )
Page 1 of &
Customer: Logan A Focha Datg Hent 11182014
Address: Wonaster i Instivuto Prise Updaied:
Chamical Engmeering Class of 2015 Cuoled B
Plone: BOZ-BE7-12330x 121
Email: |arocheisti' B EDL Emaill bafvwondomamoper oom.
Pheceni: -
Call: (2076718317
Fas:

The systems listed on the following pages are designead for low fo middle proof
whiskay, rum, brandy. or single distillation of GNS, for gin and wodka. All of the
systems are capable of producing 180 proof in mukipls uns. A vodka column is highly
recommendad if vodka is the desmed product &nd will be produced from rew materizks.
Any custom pod still sysiems that are not ksted or continuous distillation syslems
please inguire and pricing will be provided once the design has been established.

All of the batch still systems are custom designed and fabsicated upon order. Al
eqguipment is for heavy indusirial use and is fabricated in Louisvile, Kemucky, LUSA by
fiourth generation coppersmiths. Yendome can fabricate any size or shape to meat
your neads including partial systems. Amy other related stainkess siesl or copper
equipment can akso be supplied, such as, fermenters, cookers, whiskey tanks, boiting
tanks, ebc. Shipping can be quoted once the design, delwery date, and destination are
established.

Terms are 30% down, 600 upon receipt of major materiaks, remaining balanca due
before shipment. Prices do not inchude taxes, if any spply.  Afier recaipl of down
paymeni, febrication drewings will be supplied to the customer for approval prior to the
start of fabrication. Pricing is subject o change once final design drawings are
approved.  Instzliation of sysiems by Vendome parsonnel is eveiable with prizing
prowvided upon request

Yendome will supply sarial numbers for &ll equipment prior to final shipping. | is the
cusiomer's responsibilty to obitain all required parmils and abide by &l state and
faderal regulations.

Upon request, we can rafier a consuliant to help you with all of your stemup and recipe
development needs. We also can provide comtacts if you require equipment financing.
Yendome ofiers a 1-year standard warranty to original purchasar that equipment is free
from dafects in material and workmanship only undar normal use and service fior one
year from date of receipt of equipment.
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Vendoms Copper & Bross Works, e

Pape 2 of &

POT STILLS

Trem

ey

Galon Charg

250

iM

=i
Ll
=

Standard Cepper Batch Stll Steam Jacketed

|

O (%) hiand) crmfed penaie remaey Wi SghiTort

one (1) =igtipod for vi=wing pol oomiesis

one (1) 4" botiom ouliel wih vabes

Eight (5] ooupling= ior eeariing, empessiues. safely, Soares

Bl geauges and safety dedlons Inchded

Four ()27 cu pipe b= wilh adusiabie oot [ paleied seel on SOOVTS.

il breez: or sinlsies siesl hardesres

One (7 copper B Wit aapor cutet piping

one (1) copper =il condenserpeaduct cooler with siainkesy sieed
-

Eil ipiping Tor ey dirins.

17 dia pot mour copper colere with foer (5] bubible cap ey and barid]
=eEy open Sighiponts

Efanderd finish ol Sde pol sssds pollshed are] ackd weshesd safin iniss

CF connecions with spretalis | 1] polend i) coluree

Expipzioe Procl Apisire molor sierer nol auppled]

Oiption | - Simple Heflux

SH1240

540

S133530

$1TLs0

Oz dephisgrmaice wits walzr Bree Pom condense: for iy reflu

Tre (1) Bp G

Oiption 2 - Pumped Reflm with e phlegmator

S 1007, 334

$122 0T

163 150

$ 205 Ful

3-bevy sainkess reflun nd recziving iznk comba snd CIP' Srsiem

One dephisgresior wi waler e feom cosdenss: for ey reflu

Dne (7 304 == mnd glass Hpdeomeler Saiion

Cne BEF M Enpiosion proof skcohdl ! refiu | CIF pamg, verisbie speed

Upgrade to stainless side stand wiith 1 bay tank

CALL FU

R PRICTRI

Dedwct for Chmisson of Agilator

-EE Sl

-§5.950

55,950

Eellm Onon for Batch Sall

Coppeer pelon onion Wi stainiess fanges gaskets pned Botng hasdwers
sapommmended T 125 mnd 290 oo

15, 140

$5. 800

15,800

$0.550

Mirrer Finish

AIHD I

5% TOAN

¥ OFTION

ARCYE

Efanderd sysiem has rriskde wekls polshed osly and sn sckd wesh sais
fisish. Prio= I5 for pollshing copper SEIL conden e mnd) ok s

PAGE TOTAL
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Vendome Copper & Brass Works, Inc.

Pape 3 of 2

FERMENTERS

ltem

alan Clharm

iy

125 50 50

-1
Ly
=

Sguarm Toke Destgn VW ithout Cooling

304 = Bquae, ppen iop, 11027 or 27 HFT deile el aive

IZSpaion B3 430000

$18. T

40 polion [, 200,00

1, (M)

Somar Toke Desien with Cooling Jecke!

3% =5, Squae. ppe=op, 1102 or 27 HPT dele wils aive

135 puiion |84 35000

1

$17.414

0 miion  [65,130.00

1

$AL548

RECEIVING TANKS

Item

zallan Clharm

ity

1235 10 M)

-1
[
=

Seaink ss Beoeiving Tanks - Square Economy

Sqenre ioie siyfe. Indesiral inish. Biscobie sl foskd=ack movabie. Top
ey 10 00 I NET deain with velee,

50 palion 295700

§1.957

IDiion  §3.212.00

1

IS palion 356100

L Bnl

Semink ss Beoeiving Tanks - Hovnd Podishe d

ound, Coesd fiad fop, mansey, £-127 desin wih vk and hose connect
Follshied 24 feish

15 palion  EE 48000

5 480

100 palion  BEBCSIN

T

S0 pmiion £E,550.00

34, 50

700 piion  §3.376.00

LI

Semink ss Beoeiving Tanks - Square - Cooling Jacked

Sxpenre i sipe. Indusial inish Eiscobie snd forieack mosabie Top
sy, 1-12" 00 T deain with ke Wi = cooling jack=t

CALL FOVE PRICIMNG

350 gl

550 palion

700 palion

Stainkss Beweiving Tanks - Rovund - Cooling Jacket

Tound, Coeed il op, mansey, f-107 desin e vk end hose connect

Poiisheed 24 fsish, mi® exiemal copling jadost

CALL FOE PRICING

125 pulion

250 palion

T pEon

700 palion

Hone: Bquare Tanks will be prioed a7 ime of order.
Prioss subjeod io phange. Any size availabie.

PAE TOTAL




Vendome Copper & Brass Works Imc.

Papge 4 of 8

MASH COOKER

liem

ey

Gaalian Charg

125

50

30

T30

Mash Cooker - Eownd Sivle Economy Desizn

1

S1540

$ 20, ol

p W L{]1]

§5RTI0

Ell Biambers si=s] dibed oo snd bobom

Live =hmars spamer e 000eing

3" demin i vehes mnd o moen sechical Agisine

1E" Dp mamwey

Evems dimpis jaciet or colis for cooling

Induziial 7 EE finlsh

i Ziarie nol supplbsd

Mlash Cooker - Cipfion For False bedtom

§9 Dl

310, Bl

W-3creen fulse bofiom, for scild s=pamiion

Indadke =ide marmvey Tor easy menuel ==movel of Salds

Induks water Sperging InEmals

Pricing besing updaied

Mash Cooler . fipfion fer Bakes and Soraper

12 &0

314 050

Eid mabzs mmgd sossper deign siminsting the resed S el cemn ol of

sy

Bisc Irchydes: seCorruladon pump

Faise botion shaes = reguirad for this Bem

Poicing besing updai=d

FREE TOTAL
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Vendoms Copper & Brass Weorks, Inc.
Pape Sof 8

OPFTIONS

Tem

ity

aallan Charw

1= | =0 | =W | 750

Siaink ss Vodka Cobemn with Séirectured Packing

H5 0, 380

"URequires Exoh Sl SysiEm o aparane

O (1 12233 die w12 il =imnd miores codame wilispleg maior

Coniples. Sutrer shanol sieeciused and enginssred peckdng

Aerommended 3 changing secipe= srd flow rtes of highsr prools

Ejpokdl Fefun parp ared ploing

Colum=s sl Dephisgmalor for refiux

Stminke == Vodks Colemn with Sinsctured Packing

"Can operate 25 2 stond sone wr

Eeame e o showe, bard inchades

250 gadlon Sieam jacked=d 308 =tainke=s pol

Peyiud codier cosdenser and spikt o

Coes nod inchude sicohol pump (rek = puised

Copper Vodka Column with 3 Plates

59 240

"URequires Exoh Sl SysiEm o aparane

o (1) 11020 dia x 21 il siend sione codame wlisplegmaior

conisles. 22 copper sedve bubible plal==

Aecommended i changing secipe: and flow rtes of highes: proals

Ejpokdl Fefun parp ared ploing

Colum=s sl Dephisgmalor for refiux

Copper Vadks Column with 3 Plates

"GN operIie 35 & siond shone unr"

Eeame e o showe, bard inchades

250 galon sieam jarkeisd 308 sEinkess pal

Peydud cocien’ condenss and Spirk D

Coes nod inchode: sicohol pump [rak == guiseo

Viosdka Column & viomabed W ater Conirel

Conim depnbsgmiaine meher e pere i o iz comsisiend product

CALL FOR PRICING

Hot Water Tank

Inousied sqeere BT e desiye Wit deect Sleam sparper

Fide: In spessding up e conkdsg process by hesing and Sorsg welsr

drin, went & l=mperoiure conirol velee

I50 palion R, 700D | S, T W
IS0 paion 24000 1 $7.040
Eo0paiion B2, 170LOND 1 $8 170
Stand for Hoi Water Tank L 150
Eieveizs. Hof Visies Tani for Geewiy Fesding of Hob Wetes 1 Cosesr [ | [
Crain Mill - 75hp Hammer bill | 55,950
Fiicars for ine geinding of coes asd offer greing | | |
Crain Mill - 2HF Boller Mill w/'Crain Rooi | i, 30D
[TET pencil suger e vailor io move milled gram up and inihe | | ]
20 Gallon Portable Open Top Tank w'Cooling Jacket 1 $2.620
1) Callon Portable COhpen Top Tank w'Cooling Jacket | $L970

|".I|I.I-I':'|IJIJ|L|
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Vendoms Copper & Bross Works, Imc.

Pape & of &

NOTES ANDADDITIONAL

FTHINS

EREE

[ 5w | 750

Gin Basket

£"dis 3 == gukck opening M, IR ool basket, conmscing piping with wehes. Fipes
offiol =ide: of colam=s and bypeesses 4 ey, w=ing main oongesser

5,450 5 450

(zin Baskel

12" dia 304 535, quick ope=sing B, MY out bashel, conneclisg piping with veles
Pipes off of skie of coluree ard bypasses 4 bay, wEing mSn comdereer

$a, 470 FoATh

Field Insiallation

This in be peioed afier planl design and) isyout Beve bess 2sabished

Touch Scmen Aviomated Svstem Cenirol Unit

Thiz e b= peced =i plant desgn and ok e e ssinbished

ROLL-A-ROUND MASH TRANSFER FUMPS & A LODHOL PUIMPS
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Vendoms Copper & BEross Works, Imc.

Pape T of 8
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Package Emler - propame or netwral gas drmen 125 =0 SiH) TE0
e FTrTITEnd yod parcreme baolier pnd heee reisled ooy {115 i
WEimum recommended bolier siing for balc® Sl only i S 2000 2D0E0C | 2]
Lrdmumi recomrsend=d boler szing for belcs 5l snd mash cooker unning
sl ALENH0 700N EOO000 IR0
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Vendome Copper & Brass Works, Inc.
Poge 8of 2
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Appendix E: Additional Vintner’s Vault Quote Information

The Vintner Vault

3230 Poverside Ave Suite 140 Paso Baobles, CA 03445
Ph: (B03) 226-8100 Fax: (805) 226-B188
www. TheVinmerVault. com

[ Technical Characteristics: HAGYO Spirit 300

- Kettle: mads of WHr. 124301 steel up to the filling level Uppsr pant i made of cylindrical roller compactad
copper. The water or steam jacket on the kefile is made of WHr. 14301 stesl extsrmnal insolated, surface is
scaled. It is equipped with manemeter, and safsty valve, that will ke epened by 0,5 bar pressure. Thers are on
the kefile: a mash mixer of 0,33 kW capaciry, installed on the top, WA 45 nozzle + ball valve filler for mash
rofation washing head (rofating 390%), | piece of seeing glass, with extemal lighting. Estile door: @ 218 mm,
with WhHr. 14301 stainlezs stesl cowvering with § mm thick heat resistant glass. The kettle can be heated by
steam, gas, wood or elecimcify. At gas heating the approval process for the gas bumer is responsible of the
uyer according to the local law. At steam headng the steam generator has to be obwined by the bayer
sepamiely.

- Cap: Made of cylmdrical reller compactad copper. With foam catcher constmaction betwesn the cap and the
ketile with installed washing head Custom-designed lenticular cap. By this plate effect the conact time will be
lonzer between the vapar and liguid phase, creating a harder reflux.

- Befinery column: with I refinery disc, with step less variable adjustment for the mors carefal gaining of the
fruir aromas, by the refinery dizcs with mwo sesinz glazses for each with outside installed lishming, on top
iotegrated — own developed — dephlegmator with ncreased copper surface. Conmolling of the dephlagmator,
with hydro-dynamic controlling system

- End-cooler: condenzator with pipes, height is 1300 mm. Material: WHr- 1.4301. Controlling of cooling water
with hydro-dynamic contralling system.

- Thermometers: on the cap, oo the refinery colump one per discs, on the dew pipe, on the mput ceelmng water
of dephlsgmator, on the cooling water soeaming away Tom the dephlazmater, on the ligoor line.

- Epruvetta: For the measunng of spirit content between 0-100°, with @ 100 mm glas: covering.

- Hot water tank: insulated tank for the gathening of coaling water, 150 ]

- CTP pump: pressure 4 har pomp for the washing system, 1.1 kT,

- Tank for distillate gathering: one [50 ] fank for distillate gathenng (for head-, and leg diztillate).

- Preparation for tax-bondmp (according to the local regulation): oo the side with alcobol content 2 pieces per
conoections. On the water sids one piece of plumb bonding.

The optical arder of the equipment &5 of individual dezign, protected with form patent.

The purchas= price contains the equipment for liquor distillation and the measuring and display units necessary
for the manual eperation.
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The Vintner Vault

3230 Frverside Ave Suite 140 Paso Fobles, CTA 834445
Ph: (BO5) 2246-3100 Fax: (205) 226-8138
waw. TheVintmerVault. com

[ Mash Mixdng Through Atomization: Optional

In ihe process of the distillation the mash in the bodler must be continnewsly kept m boiling condition. The maszh
io badling conditon must be mixed all the fime, because thooozh that the beat Tansfer cap be incoeased on the
wall of the boiler and at the same the created vapor fom the mash can be ventilated, which is a pre<ondifion of
the effective distillaton.

Acconding to the forepoing practice the mixing of the mash was generally made thooogh sheve] mixing
constraction. This methed has its physical limitatons, which are from a certain point not fo be extended. In
arder to increass the efficiency of the distilladen, the sorface of heat mansfer and efficiency of the mixing must
be increased.

Throozh our patented process thiz will be realized in such a way that in the process of the distillaton the
mazh in the boiler will be atomized and sprayved by means of a special pump from the bottom of the boiler to the
vapor area above the mash The atomized mash will be comtacted with the beated steams in very large surface,
realizing through that a wery infensive heat mansfer. Through the pumping of the mash fom the lowest point of
the bodler the efficiency of heat mansfer on the bodler wall will be improved significantly. It can be sasily seen,
that thiz solution provides a much berter mixing, thanks to the o elements. One of them is that the mash will
be taken from the lowsar part of the baller, and it will be fad back above Through that the mash is in 3
confoons wertical smeaming copdition. Secondly, the mash is coofactng the steams above, and through that
thie Biear transfer is mach better, a: it would be thronsh the fluid mash Fmally, the mash-atomizing devics will
iocrease the beat Tansfer between the steam and the fuwid phase

- There is no minimm mi of the mash loaded imto the ketils, therefore small guantity cap be disdlled
without problem.

- Imtemsive mash mixing at the wall of the ketde, better heat exchange, economical and guicker process.

- Cuicker and homogenous heat exchange between the atomired mash and aloohol vapar.

- The incre=ased svaporating surface and confact fime — befter reflux formation and by this better refinemeant.

- The distillation process could star af lower temperabare, hatter aroma concentration.

- Higher yisld.

- Less energy cost

- Mo foaming up..
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3230 Riverside Ave Suite 140 Paso Robles, CA 03345
Ph: (805) 226-8100 Fax: (805) 226-8188
www. TheVintmerVault.com

Mash mixing trough atomization

Mash

Vapor [
Refined vapor [
Distillate [N
Coaling water m
Fire space |

Steam space
Water bath

Qutcomming vapor from the kectle
e
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The Vintner Vault

3230 Biversids Ave Suite 140 Paso Bobles, T4 03445
Ph: (B05) 226-8100 Fax: (205) 226-B188
www. TheVinmerVault. com

[ Full Automatic Control System: Optional |

Switem is comtrolled by indosirial computer in [P 65 protecied board.

The coniel and process conoel system was developed by Hazyo for the complex conirol of the technelogy of
the distillation egoipment.

Afier the filling of the maszh the distillatieon process will be fully automatically led on the basis of predefined
parametsts, by the supervision of the distllafion maszfer Besides taking samples during the boiling, the
diztillation process can be completely controlled. If needed the parameters can be changed dunng the precess so
thie whole process should be optimized for the kigh requirement of the product to be produced.

Accarding to predefined formolas and faking into consideration the properties of the mash, the variows quality
regurements can be specified for the final product- alcohal content of pre-. middle-, and after distillates
(VA7) heating performance levels, temperamre of the dephlezmator, and of the final cooling.

The enormons benefit of this system beside the price agammst similiar products oo the market is that if's user
surface contaims all of the siznificant elements of the technology m 3D illustration. It has a dynamic user
imterface, thersfors the operation is simple, sasy to overview, and completely logical,

Im it's basic desizn it contains the contrel board placed in the bedling houss, the kevboard in the fromt, thouzh
which the paramenters of the distillation (variables) can be defined respectively the boiling process can be
casnally followed. In case of wood beating not all the system does not have compleie conmol of the beating.
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The Vintner Vault I‘—

3230 FBiverside Ave Suife 140 Paso Robles, CA 83445

Ph: (B05) 226-8100 Fax: (205) 226-B188
www. [heVVintmerVault. com

|_SVE Sampling Valve Equipment: Optional

The SVE iz a modemn and aesthetic looking sampls taking
eguipment, developed by our company

Its helping for the brewer master in making 3 more acourate
sepamation of the disfillate and in the gradual conirel of the quality.

Threuwgh that the product can represent a higher qualifty.

The eguipment is suitable to install beth o existing and alse W
newly built Lgoer brewer. It is compatible with any kind of brewers,
with ope, or with two stages. Our company has purpesed to create
such an egoipment, which prowides a better price / value matio, than
other products in the market and which fulfills the expectations and
beside that iz aesthetically also mests the requirement of a modem

plant taday.

[ FUSEL Gil Filter- Optional

Eguipment for the separation of fosel-pil.
The FITSEL OIL flier iz a modem flter equipment developed by our
company, with a minor need of place, which is for the exemption from the
finzel-oil of the distillation to be produced.

By the development of the equipment the first importamt aspect had been that
by the end of the “cooking”™ phase the quantity of the distillation, which would
become a lost, should be mimimized. By the belp of this zuideline we could
reach our goal The fikering is made throogh a candle shaped cotton filter
canmidee, which is placed inside the equipmsnt.

The eguipment is formiched with a globe wvalve, which can be s=aled In clos=ad
position. Throogh this valve the accumulated fiael-pils can be drained from the
upper part of the filter, so that the flterng efficiency will be restored.

This equipment corresponds to all kind of hygiemic conditions and is alsa
furmiched with the sealing places, according fo the requirement of the Costom
Authorities that are necessary for the taking into operation.
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The Vintner Vault

3230 Boverside Ave Suite 140 Pase Robles, CA 83445
Ph: (B33 226-8100 Fax: (205) 226-B188
waw. TheVinmerVault. com

Distillerses operate by using a sipnificant beafing energy, accordingly
its expenze: will inrrease the operating fees dioectly and the price of
the product mdirectly. The competition will expectedly miensify by
the inflnence of the constantly erowing mumber of new enmants to the
markst Coly these distillery plaots will be able to reach a really posd
position, which fake imto consideration to the economic production,
besides the goalify of the product. In consequence of the abeve, the
energy aptimization of the distillery plants became basic requisie.

Dhae to the distillation principles it is necessary to input a lot of heating
energy. It 13 a well-understood market interest to opiimize ifs
efficiency the best possible. Inspecting the usually applied routine, we
have faced a guite disconcerting fact. What we have experienced in
peperal that the distillery plants did not pay the appropriats hesd o
energy loss, so they've besn operatmg fairly uneconomic from the
aspect of energedc.

Cuorrent Praciice:

1. Emergy analyvsis of distillate conlers and dephlezmators.
Cooventional distllsrs (fwo-stage systems) based on the curment
practice in the brewing process, the 35-50 °C water down linked from
the end-coaler (fotal condenser) wsually relsased o the canal, or
without heat recovery just cooling back, siznificantly burdened with the environment.

The modem distilleries (pne-step systems) are almaost the same can be said abwat i, ot at this system the T0-80
=2 water down linked from the dephlezmator goes directly to the canal alse turdened the enpvironment.

1. Emergy analysis of mash remnant

Furthermore, afier the cooking process is complste, the hot mash remnant is leaving the system witheat heat
recovery. Easy to realize that the hot mash remowal right afier the bolling process, what it means to
energetically. In practice, from an average unit (approx. 300 bters) we pour an 90 *C mash inte the canal,
instead of use its heat energy for pre-heating the mash for the pext boiling process or ether tecknological
process like building heating, domestic bot water, dryme. etc.).

Snmmary:

Epergy loss can be easily caloulated from the femperabare and the mass flow of the water, along with the money
waste. Based on the abowe we cap reveal that the plamts operating without energy optimization will work
uneconamic, 5o they can become easily non-competitive. Howewer, due to the already ewolved private sector,
thess expenses make a remarkable influence on their position oo the markes.

Apparently, those plants will be able to hold a good pesition that considers the economic production besides the
qualiry.
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The Vintner Vault

3230 Frverside Ave Suite 140 Paso Fobles, CTA 03445
Ph: (B05) 226-8100 Fax: (805) 226-8188
www. TheVintmerVault.com

| TERMS AND CONDITIONS:

Prices are for goods Faso Robles, CA

507 Down a3t time of order, Flemainder prior to Delivery
Deposits are Mot Refundable

Applicable taxes Exia

Diefirverny Mot Included in This Cucte
Diefrvery Tirme: To be agreed upon

This Quirtation expires 30 days fom Movembsr 19, 2014
We hereby offer to purchase e items,

Descnbed above under the general:

Please Use OUr PUPChass anber Mo ...

SHNAtE. e This Quate was prepared by Andrew Seng
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Appendix F: Kothe 600 L Twin Column Vodka Still Pictures
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Appendix G: Kothe Unit Informational Poster
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Poster Captions
Top Left: Mash Tank - An initial mash of yeast, grains, vegetables, and other possible raw
materials is allowed to pre-ferment in a mash tank. The mash is then pumped to the pot still to

begin the distillation process.

Bottom Left: Pot Still - The mushroom shaped pot still holds a maximum mash volume of 600
liters. The mash is boiled in the still for initial low concentration separation of alcohol from the
mash. The vapor from the boiling process exits the top of the pot still and proceeds to two eight

level towers for further purification.

Bottom Middle: Distillation Towers - Each distillation tower consists of eight individual plates
that can be adjusted to three different positions to regulate flow depending on the type of alcohol
being produced. Vapor passes through the towers and condenses on each individual plate where
it then boils and evaporates up to the next plate with a slightly higher alcohol content. The vapor
that leaves the top plate of the second column proceeds to a condenser located at the end of the

process.

Bottom Right: Condenser - The condenser is the final stage of the process. This piece cools the
vapor back down below its boiling point causing a return to the liquid phase. The liquid can
either be collected at the final alcohol product or can be recycled through the towers depending

on the type of alcohol being produced.

Top Right: Final Product - The finished product can then be either diluted or aged before being
bottled and sold. Vodka is an example of a product that would be diluted and whisky is an

example of a product that would be aged in barrels.
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