Equipment 
 Objectives

· To be able to explain the range of equipment available to bakers and how this equipment can improve production
· To be able to present the different types of equipment, the benefits of each, and how they are used

Bakery Equipment

A good selection of equipment makes a higher-quality, more consistent product. Some work can be done by hand, using only tools, but larger quantities of dough or pastries cannot. Time-sensitive products, especially yeasted dough and cake batters, require efficiency that only equipment can provide. Equipment also helps to minimize unnecessary fatigue for the baker.

A good cross selection of equipment is important to avoid changing the characteristics of final products. This can happen when too fast a process is used, as with a divider depositor, or if there is not enough available energy in the bakery to chill refrigerators or bake products in ovens.

Because products evolve over time, it is important for manufacturers, plant managers, and bakery owners to stay informed about current demands and trends through trade shows, professional magazines, and the like. The following equipment list is in accordance with the steps of production.

Water Equipment

Water equipment may be required for filtration, scaling, and chilling.

Water Filters

There are several different types of water filters and water treatments. Water filters remove particles from the water line such as sand, foreign pieces, and rust. Water treatments start with simple charcoal filters that remove only chlorine. Both methods provide a good starting place for improving water quality. The most appropriate water treatment for baking is reverse osmosis, a method that incorporates a set of filters, followed by a membrane that removes all chemicals, including pesticides, fertilizers, nitrates, pharmaceutical residues, and other substances that can be detrimental to fermentation activity. Reverse osmosis maintains a constant pH, retains enough minerals for the flour, and does not have a negative effect on the final product. Some bakeries that specialize in sourdough bread use reverse osmosis systems to ensure that the starter, or “mother,” maintains consistent pH.

Reverse osmosis systems are also beneficial for equipment that needs water to produce steam, because the filtration system minimizes deterioration to the steam generator injectors by preventing clogging with calcium or rust. In order to evaluate a system, the baker should calculate daily or shift volume along with demand. For example, a system that produces 500 gallons per day will produce only 20.8 gallons per hour, or 7½ minutes to fill up a mixer for dough based on 100 pounds of flour. 
“On demand” is calculated as the delivery time and volume needed when making a product. The average is 20 quarts per minute. Demand can be buffered by using a reverse osmosis tank that is not too large, because the chlorine has been removed and water should not be stored too long in order to avoid bacteria growth. On some occasions, a UV lamp can be installed at the usage end of the line.

Water softeners remove the calcium from hard water. They are typically used for water that is used for cleaning, to avoid marks on dishes and utensils, and in equipment that uses water for steam, to stop jet pipe clogging. Although softened water may be desirable for equipment, it cannot be used for baking because the water filtration occurs through a resin cartridge that gets regenerated by salt, robbing mineral content, which can potentially create a high salt content. It is important to have a professional service monitor the system in order to avoid an excess of salt being released into the water.

Why Water Is Filtered 

Water is constantly reused. This is especially true in farms, factories, and dense populations with few water resources. Although water districts do everything to make water drinkable and safe, they do not guarantee quality, flavor, or goodness for bakeries. The most important considerations are nitrates, pesticides, pharmaceutical product residues, and the like. It is difficult to know the exact chemical makeup of water without specific chemical analyses performed by a laboratory, and monitoring is very expensive.

For organic bakers, or for those concerned about the water quality, the four levels of water filtration are a cartouche filter for particles, a charcoal filter for chlorine, reverse osmosis, and water softeners.

Water Chillers

Water chillers are used to provide cold water to the baker, which is important to achieve accurate final dough temperature. With a refrigeration setup, the three types of water chillers are ice bank, cascade, and in-line. All three systems are used to cool water to an average of 34°F, minimizing tank size and creating volume on demand by enabling chilled water to be mixed with cold tap water. 

Ice Bank Systems

An ice bank is an insulated tank that contains a coil of pipe. A refrigerant like Freon runs inside the coil to freeze water around the pipe inside the tank, simulating a container full of water with ice cubes. The water is delivered by pump or, if the unit is placed three feet above the faucet, by gravity. The advantages of an ice bank are that the system is low cost, is simple, and delivers a large quantity of chilled water on demand. Its disadvantage is that it needs to be cleaned regularly to avoid algae growth.

Cascade Systems

Cascade systems are similar to ice bank systems with the exception of the tank. Depending on the volume needed, refrigerated waffle plates are positioned vertically inside a chamber. Water is sprayed on the waffle plate on demand and then cascades through a funnel connected to a pump that sends the water to the point of delivery. Cascade systems are typically used by high-volume bakeries that require large amounts of chilled water. The main disadvantages are the amount of space required and the need to clean the tank regularly. 

In-Line Systems

In-line systems are probably the most sanitary, because water is not exposed until it leaves the faucet. These systems utilize two systems of heat exchange. The first is a coil pipe immersed inside a tank filled with a water/glycol solution that is chilled to 33°F. When chilled water is needed, tap water travels inside the spiral coil immersed in the water solution. The tap water cools off as it travels through. 

The second method, which is for larger volumes of water, is based on layers of water and Freon that are sandwiched between steel waffles according to the volume of water needed. On demand, water and Freon flow in parallel between separate waffles, cooling tap water that is then delivered to the point of use. At this point, the liquid Freon circulates through the refrigeration system to be cooled again before making another loop through the heat exchanger. The disadvantage to this system is that if one wall of the steel wafer breaks or freezes up, the water will be contaminated with the Freon. Because of this, routine preventive maintenance is a must.

Water Meters

The two types of water meters are mechanic and electronic. They can contain a meter only, or a meter and water temperature control.

Meter-only systems enable the baker to set the volume of water needed for the mix in liters, pounds, or gallons. After the meter starts, the volume released to the mixer or container is subtracted and stopped when the volume gets to zero. Then, the meter is reset to the initial point for the next batch. If volume is the same, there is no need to reset the meter. 

With temperature control systems, the desired water temperature is preset with a mechanical valve similar to a regular two-line water faucet. Depending on cold/hot or cold/chilled water, the valve will provide an average temperature according to the in-line water temperature. The electronic meter has a constant water temperature control, the valve is always open, and water is released according to the incoming water temperature. To achieve the highest benefit from a water meter, it should be integrated with a water chiller.

Water equipment is important for the quality and consistency of the final product. The filter helps to keep water within a certain standard; the chiller guarantees the dough temperature required for optimum fermentation, consistent timing during dough evolution, weight and temperature accuracy, and time savings during scaling.

Mixers

There are many types of mixers, primarily for dough. The selection depends on the type and volume of dough or batter to be mixed, although some mixers limit the quality of certain doughs. For example, a horizontal mixer’s fast mixing and high dough oxidation is fine for pan bread, but not for a more rustic bread like ciabatta. For cakes or batters, planetary mixers are the most popular, whereas continuous mixers are used for large-volume industrial applications.

Planetary Mixers

Planetary mixers are classified as multipurpose. By changing the attachments, such as the dough hook, whip, or paddle, the baker can mix dough or batter and whip cream or cake batter. Planetary mixers have three or four speeds that are gear driven; however, there are also variable-speed mixers that are belt driven. As the mixer’s name implies, the attachment moves in a planetary rhythm, and the bowl is fixed during the mixing action. The most common sizes are 5, 12, 20, 30, 40, 60, 80, and 140 quarts; however, for large volumes, up to 300-quart capacity is available. Large mixers can be equipped with vacuum pumps or air pressure to help maintain consistent emulsion. They may also be fitted with a cooling jacket to control the temperature of the bowl.

When mixing dough in a planetary mixer, a hook can provide a reasonable result but develops dough temperature quickly through a high friction factor. The best hook for this is a pigtail hook that helps knead the dough at the bottom of the bowl and helps prevent it from rising up the hook.

Paddle attachments are used with planetary mixers primarily for cake batter, cookie dough, short cake, and pâte sable. They mimic the action of mixing by hand. The paddle creams the ingredients and introduces air into the batter. Although there are different paddle shapes, they all provide the same basic function. 

Planetary mixers use a whip attachment for whipping cream or eggs or when mixing cake. The action of the tool is to introduce air from the atmosphere and trapping it inside the ingredient. Though speed selection is very important according to the ingredient and the final product characteristics, the most common is medium first to high speed. For cake emulsion, it is helpful to be in a room with warm air. This is not the case for fresh cream, because the warm temperature makes it harder to develop a stable foam. A very cold cream is recommended for this application. 

Continuous Mixers

The name of this mixer is derived from the constant flow of ingredients through the mixer head. The continuous mixer or aerator is a combination of pump controls that combine the ingredients to be emulsified in stages, yet the machine is able to extrude a batter that is continuously being mixed even as it is being extruded. For example, egg or cream is pumped through a mixing head designed with a number of blades that rotate at high speed. During this action inside the chamber head, filtered air is introduced into the ingredients and trapped. The quantity of air being introduced to the mixing head, the RPM of the mixing head, as well as the quantity of batter being pushed through the head all need to be monitored and adjusted to yield the desired results of the batter. 
Continuous mixers, which are used for large volume, have an advantage over large planetary or batch mixers in that the product is under constant control. The mixing is enclosed in a temperature- and vacuum-controlled chamber, and the constant stream of extrusion is deposited as it comes out. For mousse, gelatin can be introduced during initial mixing. Chocolate can also be mixed in-line with whipped cream inside a static mixer, which is basically a stainless steel pipe with an opposite fixed spiral wall that duplicates the folding action and creates good foam.

Spiral Mixers

Spiral mixers provide better consistency and dough development with less friction than a planetary mixer and minimal temperature increase. There are many different sizes of spiral mixers, and they are very diverse in their ability to mix smaller quantities of dough than at their optimal level. In general, the baker can mix 20 percent of the mixer’s dough capacity, which makes them very practical.

Spiral mixers offer two mixing actions: pigtail-hook rotation and bowl rotation. They use two speeds for the hook. The first speed is primarily used to blend liquid and flour together (some bakers prefer to use it for the entire mix time); the second speed is used to develop dough. Very close attention is required to avoid overmixing at the spiral speed, and using the timer is recommended. 

The selection between a fixed bowl and a removable bowl is usually based on the volume of dough that needs to be produced and the makeup that follows the mixing step. With the fixed bowl, the dough needs to be pulled out of the mixer manually, which takes time and idles the mixer. With the removable mixer, the bowl is rolled to a tilter or bowl lift, and the dough is emptied to a table or the hopper of a makeup line. A self-tilting mixer option is also available: A fixed bowl mixer is attached to a tilter. The whole mixer is picked up and tilted on the side to release the dough, usually onto a table. The capacity of these mixers varies between 50 and 800 pounds.
Fork Mixer or Oblique Mixer

This mixer is mainly used in France for dough. It is a little gentler with the dough, which provides a margin to prevent overmixing. The shape of the hook is like the letter “V,” positioned upside down, and the bowl rotation is created by dough friction against the hook on the bowl wall. A brake that slows down the bowl’s rotation controls the intensity of mixing action, which in turn increases the torque of the dough against the hook. Due to the relation of the dough and the bowl rotation action, the minimum dough capacity is 50 percent of the total mixing bowl capacity. 

Some oblique mixers come with a motorized bowl rotation to help usage. Due to the low revolutions per minute (RPM) of the hook and its shape, it is very difficult to develop soft dough such as ciabattas, and bakeries that use this mixer sometimes add a small spiral mixer to buffer the need for small batch and specialty breads. Capacity for fork or oblique mixers ranges from 50 to 800 pounds.
Horizontal Mixers

Horizontal mixers are usually used in large commercial bakeries. The action is made inside a closed drum-shaped bowl with a two- to three-bar arm that rotates horizontally inside. The arm tool is fixed and not interchangeable. Mixing is very intense and creates a high friction factor that is reduced by a cooling jacket. Horizontal mixers are used for pan bread, bagels, and regular bread, using a different arm shape for mixing cookie-type dough. For quality specialty breads, those mixers are replaced by automated or removable spiral mixers for flexibility on the makeup line and redundancy. Horizontal mixers have a capacity of 3,000 pounds.

Artofex

Artofex refers to the company that created this type of mixer, although many models are now available from different manufacturers. Artofex action—in which two arms duplicate the baker’s arms and facing fingers make an up-and-down, circular movement—is probably the gentlest. The bowl rotates at the same time, ensuring an all-around even mix. This mixer is used for yeasted dough, as well as for short down or sable. Artofex capacity ranges from 50 to 400 pounds.

Continuous Mixers for Dough
What the baking industry refers to as a continuous mixer is actually a different component that works on line. The measured water, flour, and microingredients are constantly delivered to a small trough with an agitator shaped like an auger. This agitator mixes and pushes the blended dough to a mixing head composed of an arm that develops the dough as it goes through and then drops it on a conveyor to a makeup line or divider. Continuous mixers are used for no-time dough that requires no resting time before dividing and shaping. Flexibility is minimal, as they are built to the specification of the dough with formula. If a new dough with numerous or different ingredients or development is needed, options are limited, and the mixer itself must usually be modified. The capacity per hour for continuous mixers is 3,000 pounds per hour and up.

Cylinder Mixers

Cylinder mixers are still used to make authentic bread in countries like Greece, South America, Cuba, and the Dominican Republic. They are used to develop dough to the extreme, producing a very light, fluffy, and white final product. After blending the ingredients together with a regular mixer, the dough is passed through a cylinder over and over, folding every time and reducing the roller gauge. Those mixers were developed in response to economic needs and to duplicate the movements of manual kneading processes that were done using a rolling pin.

Dividers

The divider is a piece of equipment that helps divide dough to the desired weight. There are many different types of dividers. When choosing the appropriate one for use, it is important to list the weight of the final product, the type of dough, and volume of production. Dividers can help maintain fermentation timing, but some will damage the dough. Most of the time a dough conditioner is used to boost back dough strength. This particularly applies to piston dough dividers, which run at high speed.

Standard Hydraulic Dividers or Bucket Dividers

These dividers contain square or round chambers and varying numbers of cuts. After mixing the dough, it is prescaled according to the dough piece weight, multiplied by the number of cuts of the divider. For example, a 20-part divider for a 1-pound piece of dough will be 20 pounds of dough block. For an 8-ounce piece, it will be 8 ounces x 20 parts = 160 ounces, or 10 pounds. Usually, the dough block rests in a covered plastic container for a minimum of 20 minutes before transferring to the divider. That allows the mixer to be emptied faster and another mix started, creating a constant flow of floor time and bench time. This helps the dough to relax uniformly and helps to divide each piece of dough accurately.
After the dough is inside the divider chamber and the cover is closed, the entire bottom plate of the divider rises. This action pushes the dough against the cover to even out the dough block. Then, the cutter grid rises through the dough against the cover, cutting the dough block into 20 or 24 parts. The cover opens, and the cut pieces are ready to be transferred onto proofing boards for bench time. This type of divider, which does minimal damage to dough, allows very soft dough to be divided and is very economical and time saving. In addition, square chamber or square angle cutter grids allow ciabatta dough to be divided, and new divider models provide a choice of cuts (such as 10 to 20 or 12 to 24) and pressure selection.

In artisan production, this is the most commonly used divider. Sometimes for large volume, more than one is used, which provides flexibility to do more than one product at the same time. These dividers come in automatic or manual operation for either square or round models.

Divider Rounder

This divider is mostly for rolls with weight range from 1¼ to 5 ounces, according to the model. Some manufacturers offer head-changing capabilities for different numbers of cuts and weights. The changeover is so elaborate that these models are not very popular.

After the dough is prescaled for the number of rolls and weight, the dough block is rounded up and allowed to rest, covered, for 20 to 30 minutes. Before being divided, the dough block is placed on top of a plate with premarked roll indentations. The dough block is gently spread and uniformly flattened out with the hands, then the plate is placed under the divider head. Pressure is applied with a lever or an automatic motorized action. Then, the dough is divided as knives come down around each roll indentation. This creates a small chamber for each piece of dough, which is trapped inside the chamber. Rounding takes place with the pressure from the top plate and the bottom one that vibrates in wide stokes of a full circle for each chamber. Using a divider rounder, 30 to 36 rolls can be divided in 45 seconds. Very efficient and economical, these machines come in either manual or automatic models.

Volumetric or Piston Dividers

Volumetric or piston dividers scale dough by volume, with the piston distance inside the chamber adjusted to represent the desired dough weight. Two types of pistons are used. The first, the drawer type with a square chamber and piston, utilizes three strokes to make one division. The dough is placed inside a hopper to create gravity towards the chamber, while a horizontal gate and piston back up to create the drawer chamber where the dough slides in. As the horizontal gate closes, the dough is cut out between the hopper and the drawer. Then, a vertical gate opens, and the piston pushes the dough out of the drawer chamber to a cover or a conical rounder. Stroke speed is 50 to 70 per minute. The drawer can also be divided in halves or quarters by adding vertical blades, according to the selected dough weight.

The second type is a round piston divider that works with a half drum containing the piston and chamber. The drum makes a quarter movement that positions the piston at the bottom of the hopper. Then, the piston backs up, creating a suction to pull the dough inside the chamber. The drum makes a half turn toward the out-feed conveyor and cuts the dough from the hopper. At the end of the turn, the piston pushes the dough out the chamber.

Volumetric or piston dividers can be used to divide a high volume of dough pieces per hour. Using the hopper for reserve, dividing can be constant. At the same time, piston dividers do the most damage to dough, and dough conditioners should be added at times to compensate. Damage can be minimized and dough conditioners avoided by reducing the rate speed by 40 percent. Another disadvantage of these dividers is that division is made by volume. A long fermentation, soft dough, or uneven fermentation can create weight range inaccuracy.

Dough Rounders

Dough rounders are used to preround dough pieces before they go into an overhead proofer or rest for bench time, and for final rounding before proofing or freezing. It is very hard to use these machines with soft dough. 

The four types of rounding systems are conical, reverse conical, in-line channel, and reverse belt. 
Conical Rounders

Conical rounders are metal cones with grooves and a channel that go around the cone from bottom to top. In order to provide enough pressure for a good final rounding, the channels are sometimes adjustable to reduce or increase the space according to dough weight. Dough rounding is achieved when the cone forces the dough through the channel from the bottom to the top.

Reverse Conical Funnel

Reverse conical funnels use the same process as conical rounders, with two exceptions. The channel is inside the cone; and the dough, which is dropped into the bottom center, climbs the inside wall of the cone.

In-line Channel

In-line channels are basically conveyors with upside-down channels positioned diagonal to the conveyor belt. The channel is also adjustable to create friction that ensures proper rounding of the dough. The dough piece is dropped at the end of the channel, and the movement of the conveyer belt drags it under the channel to round it.

Reverse Belt

Reverse belts are two conveyor belts, each about 10 inches wide and positioned in a “V” shape. One belt goes a little faster than the other, and because they operate in opposite directions, they create friction. The dough is dropped at the end of the two belts. The faster belt makes the dough piece move in one direction, while the other belt creates friction that makes the dough piece tumble and achieve a round shape. Because this rounding is very loose, reverse belt rounders are usually used for prerounding before the overhead proofer.

Bread System/Overhead Balancelle

A bread system/overhead balancelle is a unit that is used to rest dough pieces after they are divided for bench time. It goes in-line with an automatic or bucket divider, a rounder, and a bread moulder. The concept of the bread system/overhead balancelle is based upon felt or nylon trays or pockets that are attached to a tow chain in parallel, like on a Ferris wheel. This chain follows a track inside a chamber for 5 to 20 minutes. Two systems exist. With the first, the dough is transferred from pocket to pocket. With the other, the dough piece does not move the entire time, which is recommended for delicate and soft dough, especially if the final shape is baguette. This is because it helps to achieve length with less pressure set on the moulder, which gives the dough a better crumb opening and flavor.

It is called an overhead system because it extends over the head of the operator to save floor space. “Balancelle,” a French word for swing, refers to the way the tray swings and tilts at the end of the circuit to release the dough piece onto a conveyer that carries it to a bread moulder or rounder. Some units are equipped with a dryer to dry out the empty trays, in-line UV lamps to prevent any yeast growth or insects on the tray fabric (the dough is never exposed to the dryer or UV lamp). Humidity to prevent the dough from skinning is also available with some models. In Europe, most bakeries use overheads to save space and labor. In the United States, few bakeries use this unit with the exception of large production that can produce up to 6,000 pieces per hour, which would be impossible to handle manually.
Bread Moulder

The two types of bread moulders are horizontal with a pressure plate and a reverse belt called a “French bread moulder” that is usually used for baguettes. 

Horizontal Bread Moulder

The horizontal bread moulder was designed for pan bread and was later used for baguettes, batard, and small breads. The action of this moulder is very simple. A dough piece is laminated between two rollers then carried by a conveyor under a mat with metallic mesh. This action curls the flat piece of dough into a short log that goes under a metallic plate to tighten the curl and elongate if needed. The whole process lasts 15 to 20 seconds. Adjustments can be made according to the weight and desired shape. The disadvantages of this type of moulder are that it does not produce good results with soft bread, especially if an open crumb is the goal, and production is limited to long bread like baguettes because most units have a narrow belt pressure plate and lateral guide.
French Bread Moulder
The French bread moulder got its name because it comes from France and is designed to produce baguettes. The action of this moulder is similar to the horizontal moulder except for the pressure plate, which is replaced by two vertical felt belts running at different speeds in opposite directions. This action elongates the dough without applying too much pressure and destroying the crumb. Other French bread moulder designs process very soft dough with horizontal belts that help to further reduce the pressure. Whether to use moulders or to shape by hand is the topic of extreme debate among bakers. The most important factor to consider is volume, because a very good baker can shape a better baguette or batard than a machine, but at a much slower rate. 

Proofers

A proofer, or the unit used for the final proof of a product, is a chamber with humidity and temperature control up to 100°F. Air ducts are used to circulate the heat and humidity and are crucial for even proofing. Proofers are available in reach-in models for small units, but are typically designed to roll a rack in. This type of proofer became more popular with the rack oven, because it allows the same rack to be used from makeup to proofing to baking, reducing handling. Proofers are used for all baked products with fermentation, including pan breads, individual Viennoiseries, and much more. 

Retarder Proofers

As the name implies, this equipment retards and proofs the dough. It was created in Europe to allow bakers to come to the bakery later in the morning, or to stock enough bread to last through the bakers’ days off. The concept of a proofer retarder is to prepare bread dough and store it, prepanned, at a low temperature to stop or slow down fermentation. The unit can turn automatically to proof mode hours before the product needs to be baked. If the unit allows, warmth and humidity can be set progressively to create better bread fermentation. Otherwise, one temperature can be set.
In the United States, proofer retarders are used to proof dough overnight or during the day at a low temperature of 45°–50°F, especially sourdough or other doughs with natural starters. In these cases, proofer retarders are better than regular coolers, because the temperature and humidity can be controlled. Most importantly, airflow is designed to create a more uniform proof. Proofer retarder units should be built with stainless steel inside, especially for sourdough. Any other finish will corrode very quickly.

Oven

There are two types of ovens: convection, which are used in small and rack ovens, and bottom heat, which are used for revolving trays, deck ovens, and tunnel ovens.

Convection Ovens

In convection ovens, where trays are put in one by one, capacity ranges from 4 to 10 sheet pans. These ovens typically contain an electric heating element with one or two fans that create an airflow around the product. Some brands feature better airflow design than others, which provides a uniform bake without turning the tray during baking. In addition, some units come with steam and dampers for bread baking.

Rack Ovens

Rack ovens revolutionized the modern bakery with their labor- and space-saving design. They save labor because after panning, the tray is set on the same rack to be baked. They save space because half the space creates twice the capacity of deck and revolving ovens. In all, 20 sheet pans can be loaded into the same floor space as 3 sheet pans in previously used ovens. 

The heat concept for rack ovens is convection, and most are gas heated. The burner heats a heat exchanger, where fans pull air through and bring it around the baking chamber through the louvers. This balances the airflow for a uniform bake from the top to the bottom of the rack. The rack also rotates during the bake to help the air penetrate between the trays and around the product. Rack oven options include automatic steam, damper openings, fan delays, temperature staging, preset baking, and formula. Though these are great ovens for a number of products, there are limitations with some breads, especially if a crust for artisan bread or a big oven spring with sourdough and ciabatta is desired.

Revolving Ovens 
Before rack ovens appeared, bakers in the United States were the primary users of revolving ovens. The heat, which comes from an open flame at the bottom of the oven, directly heats the baking chamber. At the same time, a carousel set above the gas ramp has trays with different sheet pan capacities attached to it. The oven tray rotates from top to bottom like a wheel ferry and stops at the level of the door to load and unload the sheet pans.

This oven is very popular with bakeries that produce bagels that are poached before baking, because it provides a very convenient way to load and unload the bagels. A number of bakers also like these ovens for pie, especially pumpkin, because the pie is set on top of the tray to minimize spill. They are not the best for crusty bread, because the baking chamber contains an exhaust flue that allows steam to escape. The large size of this oven makes it inefficient for using steam, because the large chamber must be filled in order for the product to be affected.

Traveling Ovens

Traveling ovens use the same concept of the revolving oven, except that the oven tray travels horizontally. They were created for and are used primarily in pan bread manufactories. The panned bread is loaded on the top shelf manually or automatically, and the baked bread is unloaded from the bottom shelf at the same end of the oven from where it was loaded. Some traveling ovens bake 3,000 pan breads per hour.

Deck Ovens

Deck ovens have multiple baking chambers that are set on top of each other. They are heated by electric elements or gas and have different heat exchanger sources. The surface, which is also called the “earth” or deck, is usually made from recombined refractory cement and bricks. This ensures a smoother, simultaneous heat transfer to products such as bread that are baked directly on the earth. Synthetic earth is also available on some deck oven models, and lower-quality models use steel plates, which are not recommended to bake on without using a sheet pan.
In Europe, these ovens are used for pastry and bread, especially in quality bakeries. In France, some bakeries utilize a combination of a large deck oven for bread with a small door on the side or back for the pastry chef. The deck for pastry is very high, requiring a platform with steps. The pastry chef, usually if the bread baker was not too strong, used to say that the pastry chef was set high for his better skill.
Deck ovens come in multiple sizes and can utilize electric or gas energy. In some countries, they are powered by oil. Gas models come with cyclothermic, steam tubes or thermo oil heat exchangers. The choice is determined by volume and desired aspects of the bake, because each one provides a different result, especially on the crust. 

Cyclotherm Systems

Cyclotherm systems consist of airflow that travels between each deck of the oven, but not inside the baking chamber. The air is heated in a closed loop inside a heat exchanger at the bottom or the top of the oven, and all decks maintain the same temperature. Some manufacturers claim to have two different temperatures, but if both temperature settings come from the same heat exchanger, the actual difference will be minimal. In addition, each deck has its own steam and damper. 

Cyclotherm ovens are very flexible in temperature, because there is little mass to heat up or cool down. Their use is prevalent in Germany because of the temperature drop needed for baking some rye breads. For white flour production, cyclotherm ovens provide a thinner crust, and larger loaves will get less oven spring, especially if the formula contains a lot of water. In addition, the bottom of the bread will usually be softer for larger loaves, compared to the top. Some manufacturers of cyclotherm do blow air inside the baking chamber, providing one steam for the entire oven. These ovens are primarily found in Germany.

Cyclotherm ovens cost less than steam tube or thermo oil ovens, and they are easy to install. The heat is more like a jigsaw temperature with high peaks. To minimize the high temperature peaks that can occur, temperature can be taken inside the heat exchanger. This provides a faster response at the thermostat input for the burner function. The baking temperature setting and readout is 100°F more than the actual temperature desired in the baking chamber.

Steam Tube Ovens 

These ovens are primarily used in France and Italy, but are popular in the United States for artisan bread production. They should not be confused with an “oven with steam.” The steam tube oven, which was invented in England by Baker Perkin, consists of individual steel tubes that coil around each deck and back down to a heat exchanger. Each tube is filled with 70 to 80 percent water solution and then sealed. The thick tube wall is designed to take the high heat from the burner, which turns the water solution into steam that rises under pressure all around the deck. Then, it condensates and goes down again. This process is called the siphon phenomenon or cervap. 

Steam tube ovens have two types of heat exchangers: steel or concrete with bricks. Steel heat exchangers are most common in France, whereas concrete exchanges are used in Italy, especially in the south where larger loaves that need lots of energy mass are baked. Each deck is equipped with one or two steam generators, depending on the brand.

The heat transfer from these ovens is gentle and constant, and, due to the mass of heat, creates thick crust that is a trademark of artisan bread. In addition, the bottom and top have the same bake quality, and bread with a high water content achieves a better oven spring. 

Thermo Oil Ovens

Thermo oil ovens contain a heat exchanger that heats up oil that is pumped to an oven radiator positioned on the bottom, under the stone, and on the top of the baking chamber. The same system can be used for deck and rack ovens. These rack ovens are different from standard rack ovens, because the radiators are positioned at the bottom part of the tray on each level of the rack. This helps to radiate enough heat to duplicate some of the effect of a deck oven, with the advantage of a rack oven. 

Thermo oil ovens are very useful for large productions of rolls and small breads. Optionally, they also come with steam for the baking chamber, and transfer heat to the bread in a similar fashion as steam tube ovens. Because the heat exchanger transfers the heat to oil, these ovens hold heat very well and save energy. The drawback of these ovens is their price.

Finally, a combination rack and deck oven can be used with a single heat exchanger. These ovens are also common in Germany and Spain.

Modular Gas and Electric Ovens


Electric ovens are useful for smaller size bakeries, or when a gas or exhaust flue is not possible due to the constraints of a high-rise or an apartment above the bakery. They have two thermostats at the top and bottom of each deck, which enables the baker to bake different products at the same time at different temperatures. Small decks are usually electric, with the exception of regular pizza ovens, which come in gas as well. 

The pizza ovens are not optimal in that they cannot deliver the perfect temperatures required for delicate pastries or bread. Also, they do not produce or hold any steam, and require a steam generator or garden hose to spread the bread. In Europe, specialty pastry shops usually use electric deck ovens to bake all their pastries, due to their flexibility and the quality of the bake. For large-volume bread production, electric ovens are not used, because natural gas is cheaper than electricity. Electric ovens need a great deal of amperage to operate, which reduces the availability for other equipment without an upgrade to the electrical panel. To reduce draw, a three-phase power line is a must.

Tunnel Ovens

Tunnel ovens are duplicates of small deck ovens. Bread or pastry is loaded at one end and travels to the other end on a wire mesh belt for rolls and a steel plate or stone for large loaves. Steel belt is also used to bake cookies or cakes. The selection of belt will create a better bottom bake and is chosen according to the product and weight. 

The heat exchanger in tunnel ovens is usually cyclotherm or thermo oil. For bread like pita and crackers and some cookies, the oven is heated by gas under the belt to achieve a better control and higher heat. This system is not used with regular bread, and the burner will not function properly with the steam inside the baking chamber.

Tunnel ovens are used for large productions. They come with one or two decks, and are typically up to 90 feet long and 9 feet wide. Hourly production is approximately 3,000 to 4,000 loaves. Multitunnel deck ovens are also available in shorter lengths, and these are typically used in Europe, where floor space is at a premium.

Oven Loaders

An oven loader is a piece of equipment that replaces the oven peel and helps load the deck oven rapidly. The proofed dough is positioned on the loader belt, and the entire frame goes inside the oven. It spans the entire length of the deck and the width of the window. The frame is locked and pulled back, at which point the belt turns and drops the dough on top of the deck. The reverse action is used to unload baked bread. The most common loader for deck ovens is manual; however, electric loaders are available, as well as automatic ones for large production. The next level of production is to use a tunnel oven in which the product travels through on conveyor belts. Additionally, the product is usually automatically loaded to and unloaded from the conveyor.

Dough Sheeter

This piece of equipment is used to sheet out the dough for the lamination process and to sheet the dough for makeup. The main part of the machine is its two rollers, one on top of the other with an adjustable gap, which can progressively reduce the dough thickness. The gap is adjusted manually with every pass of the dough or automatically on certain models. The basic models have only the rollers, and some older models may be operated with a manual crank, but usually it has an electric motor. The most common sheeter has a conveyor belt on both sides of the rollers to carry the dough back and forth through the rollers. A dough sheeter is a very important piece of equipment, especially for Viennoiserie production. It helps process the dough faster before the fat softens. Furthermore, stiff dough can be made like puff pastry dough for better-quality puffs, which, sometimes, is limited when you roll by hand with a rolling pin.

Bagel Former

A bagel former divides and shapes dough into bagel shapes. Strips of dough 6 x 6 x 30 inches are cut from a block of dough and are placed on a narrow belt. Each piece overlaps to create a continuous strip. The strip of dough goes under a roller to laminate and make the strip uniform. In line, the strip is cut by a diagonal wheel blade into small elongated pieces. These pieces are carried by a conveyor belt, which is shaped into a tunnel shape. The small pieces of dough follow the shape and get squeezed between the belt and a central metallic cone where the bagel shape is made. There are different sizes of bagel formers that can produce anywhere from 1,000 pieces per hour up to 15,000 pieces per hour.

Stress Free Divider

This has nothing to do with dividing the stress of the baker. This divider was created to help minimize the damage made to the dough with the standard piston divider. It allows dividing with a machine without adding dough conditioner to compensate for damage done to the dough during division. The principle is to laminate strips of dough coming out from a conveyor where dough blocks are overlapping manually or automatically or from a hopper with a rotating cutter that cuts strips of dough. The lamination is progressive to minimize the stress and degas the dough. The dough is cut with a disk strip cutter and a guillotine, in square or rectangular shapes, according to the final shape of the dough. Large lines can also shape batard and baguettes, do automatic panning, and so on. This system is the best for large ciabatta production. Some lines can produce up to 4,000 pounds of dough per hour.

Tables

Tables are a very important pieces of equipment, and the selection of the surface is very important according to the final use. Wood-top tables are the best for any dough production, as wood absorbs excessive moisture and the texture helps to prevent the dough from sticking. During shaping, the wood texture helps by holding the dough in place without sticking. A 2-inch thick wood tabletop is ideal because it is sturdy. Maple has the best qualities of wood, and NSF-approved tables are easily found.

Stainless steel tabletops are more appropriate for pastry production. They are easy to clean after using greasy ingredients. Marble or granite can be used if you plan to do a lot of chocolate work, and these have the same usage as stainless steel. Working dough on stainless steel or marble is more difficult as the dough moisture creates a suction effect on these two uniform surfaces, so the dough may stick a lot more than on wood.
Food Processor

The basic function of a food processor is a tank with two half-moon blades turning very fast to chop ingredients, such as meat, fish, fruit, vegetables. The size of the pitcher depends on the length of time you have the machine on. For bakery usage, dough can be developed with it as well as any paste like almond, fruit purée, almond powder. It can also be used to melt down chocolate very fast. Large bakery mixers use the same principle to mix dough very fast, but the blades are replaced by two arms.

Ice Cream Machine

The ice cream machine, or “sorbetiere” as the name describes, is used to make ice cream. They are basically vertical or horizontal cylinders with an internal frame that supports a scraper (the dasher) on the side and the bottom of the cylinder. As the cylinder gets chilled by refrigeration, the dasher goes around to scrape the chilled mix and fold it with the rest of the mix. This action goes on until the whole ice cream mix gets the same consistency as soft-served texture. At this stage, the ice cream is scooped out or extruded for hardening.

Reach-in Cooler

 The reach-in cooler is a unit with single or multiple doors, with shelves or racks to store trays. The unit is self-contained most of the time. This unit maintains a temperature of 38°F and is used only for storage and not to cool down products.

Reach-in Freezer

The reach-in freezer has the same configuration as the reach-in cooler with two preset temperatures depending on the model: 0°F or –10°F.

Walk-in Cooler

Walk-in coolers come in different sizes and door numbers. The insulated walls, usually 3 to 4 inches, are made of aluminum, galvalum, galvanized steel, or stainless steel. It is a must to use stainless steel if sourdough products are to be stored inside. For storage of ingredients, 38°F is the regulation temperatures. If used for dough retarding or storage only, adjustments can be made to 45°F to 50°F. The coil should be equipped with low-velocity fans to minimize drying the product.

Walk-in Freezer

Same as for walk-in coolers, these units come in different sizes and shapes and door configurations. They are used for storage of already frozen products at 0°F/–18°C. This unit can be used to freeze products at –10°F/–23°C.
Blast Freezer

These units are used to freeze faster products, minimizing the dryness and crystal formation inside mousse or cream-based products. On average, these units go down to –30°F to –40°F/–34°C to –40°C. After the product is frozen, it is packed and stored into a freezer at 0°F/–18°C. In Europe, they are used in almost every pastry shop, small units with one blast freezer door combination and multiple small doors for the storage freezer.

For large plants, spiral freezers or tunnel freezers are used. Most of the time, Freon with evaporators is used for the freezing factor—except for tunnel freezers, which most of the time use liquid air or nitrogen to freeze products. This unit is less expensive to purchase, but the cost of refrigerant gas is higher per pound of product than the electricity necessary to run the conventional freezer.

Couche

Couche is the name of the fabric (usually flax linen, sometimes cotton) that is used to proof shaped bread. This technique has been used in France for a long time. A “Parisian” was used to store bread tucked with the couche on a board. Because no proofer was used at that time, the couche helped save space by setting the shaped dough next to each other with the folded couche between each loaf, and maintained the heat created by the fermentation. It also avoids stickiness when loaves are ready to bake. Bakers still use linen today especially to proof baguettes that are going to be baked in a deck oven. Most of the time, the product ends up having a better crust and cut. 

For the record, because so many interpretations have been made: Couche in French is a verb for “lay down,” as well as “diaper” and “layer.” So you can deduce that the name suits the usage of laying down the baguette on it (the couche) to rest and proof. The fabric takes the excess of dough moisture, and you created layers on it. Voilà!

Banneton

The banneton is a rattan basket that comes in different sizes and shapes. Some are covered inside with linen. However, they can be used without the linen. This way, the bread gets the design of the coiled basket. This tool was used only because plastic was not available at the time to proof large loaves. Bakers still use those baskets to proof dough, especially long fermented and soft dough to hold the shape and prevent skinning out because the top of the loaf is at the bottom the basket during proofing and turned upside down to be baked. Nowadays, plastic baskets are available, but the result is not very good, and a pan release needs to be applied and flour dusted on.
The most important drawback of the plastic baskets is that they do not absorb the excess humidity from the dough, creating a shiny leathery look on the loaf. For sanitation, they are the best because they can be washed. The wicker basket needs to be brushed and dried out every day to avoid any pigmentation of humidity to grow on it.
Overview

The choice of equipment is extensive. When making your decisions, there are two main points to remember:

· the product final quality

· the volume you need to produce

To make an economic purchase against labor cost is not a good deciding point. Do not try to adapt your product to a piece of equipment. Too many factors could change for the worst, and sometimes it does not even save on labor. The best is to do your homework and get feedback from other users.

Review Questions

1.
Why use a water filter?

2.
How many types of dividers are available?

3.
What is the difference between a proofer and a proofer retarder?

4.
What is the main difference between a planetary mixer and a spiral dough mixer?

5.
Describe/compare the heat transfer of a convection oven and a deck oven.
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