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1.0 BAKERY PLANT LAY OUT


There are many bakeries in the world. None of the bakeries will look the same. Each bakery will have it's own lay out.

If the placing of equipment and apparatus in the premises is done in a way that the production can take place in a sequential way it is called an efficient plant lay out.

The lay out of premises depends on: 
· the size of the company;

· the size of the premises;

· the type of the company;

· financial aspects.

A large scale company has other requirements than a small scale company. In large scale companies we talk about plants. The processing from raw materials to the final product is completely mechanized. The premises are big, usually long to accommodate the plants efficiently. 

A small scale company often has the production and the shop in one building. In this situation the lay out of the bakery is completely different. The production is not fully mechanised. Usually the variety of products is big and we often see the production of bread and confectionary in one department. 


It is obvious that the more the space available the easier a proper lay out can be designed. Existing urban bakeries hardly have enough space. The lay out and extension will be very hard. Machines, apparatus and work benches are put so close together that there is hardly enough space for production. 

A company emphasizing on bread only will have a different lay out from bakeries which only produce confectionery. The variety of products will also influence the lay out.

If the bakery is only producing for its own shop there will be a lot of production time available. Other bakeries which produce for other shops as well require a different lay out, more storage space, because the products have to be available for transportation in the morning. In some countries a 24 hour production is necessary because of economic reasons.
The financial possibilities are an important factor. To avoid unnecessary risks it is advisable to start with the minimum amount of machines required. It always takes some time to penetrate the market. With a fully mechanized bakery money will be lost if capacity is not fully utilized.

For an efficient lay out of the bakeries the following 
things should be considered:

· the output of the bakery;

· the transport of raw materials and final products;

· the position and the size of the storage room(s);

· the position and size of the storage room for bread and  for confectionery products;

· the position and size of the despatch room;

· the size of the shop;

· the possibility of producing bread and confectionery product in separate areas;

· the amount of workers necessary;

· the position and size of the changing room, toilets,  showers and mess room;

· the offices necessary;

· the position and size of the bakeries;

The entrance of the company should be in a way that:

· the delivering of raw materials; 

· the delivering of fuel;

· the packing of the transport material;

· dispatching of the finished products; 
should not take place in public place.

For an efficient conduct of business it is necessary that the different stores and working areas like:

· raw material storage;

· bakeries;

· dispatch room;

· offices;

are situated in a way that a correct routing can be obtained.

The different areas should be situated in a way that 
balanced premises are established, for example:

· the bread bakery with raw material and finished products store;

· the confectionery bakery with raw materials and finished products store;

· shop and shop store and finished products store;

· dispatch area with products store;

· central office and offices for supervision.

The size of the premises should be in a way that a small increase of the sales is possible with the existing buildings. If the premises are too large it will increase the costs of internal transport.

The guidelines for the whole building are also applicable for the separate areas.

The position of the machines, apparatus, tools, raw materials, finished products etc. and the entrance of the other rooms should be in a way that an efficient production process is possible.

Internal transport is the transport within the factory used for raw materials, half products, products, packing etc. It is necessary because not all the activities can take place at the same spot. It is obvious that the transportation of these products will not increase the value but increases their cost price. Reducing the transport costs will directly decrease the cost price of the products. Internal transport is an important part of the science which is called "efficiency". 


THE DIFFERENT AREAS
Raw materials storage

In general raw materials are supposed to be stored in a dry and cool place. The storage rooms should have a good ventilation system. Insulation is sometimes necessary because raw materials like flour, fats, yeast and dried fruits require a low temperature, 15° C or below.
It is advisable to install racks and stands to store the raw materials separately and conveniently. A trolley to transfer the raw materials is required.

Raw materials should be kept close to the kneading area. The construction of the floor should be in a way that it can carry about 1,000 kg per square meter. A conveniently arranged storage room will save time when 
certain ingredients are required and as well during 
stocktaking.

The vermin control in a spacious room can take place more efficiently. It will result in improved hygiene too. It is often seen that the scaling of raw materials takes place in the store room and there after are issued to the 
kneading area or bakery.

To eliminate errors different bowls can be used for different products. 

The bakery
A very poor lay out will affect the cost price of the products considerably. The position of machines and apparatus should be in a way that no handling or step is done if not necessary. 

The route starts at the raw material store to the dough kneading area. Through processing equipment and fermentation
rooms the dough reaches the oven, followed by the bread store and dispatch area to the shop(s).

This production line should be as short as possible with no 
or very little crossings. It will not always be possible to 
have no crossings at all. Several circumstances can cause

interference:

· the way the bakery is built;

· the variety of products;

· the amount of products produced out of one group;
· the position of the already existing oven;

· the position of the different areas.

In a small bakery producing bread as well as confectionery 
products in one room cause more problems than in bakeries with separate bakeries or in bigger bakeries.
All the different products are always going to one place, the oven, so the more different products the more problems 
to get a cross free product line. It can often be seen that the lay out of a bakery is a compromise.

If possible confectionery products and bread products should be produced in separate areas because of the different requirements, temperature, humidity, equipment etc. that 
are/is concerned. 

Those areas which require a lower temperature e.g. offices and stores should be planned in the cooler part of the 
building. 

Production line
The production line consists of the following items:

· storage of flour;

· transport of flour to kneading area;

· dough kneader(s) and water supply;

· dough divider;

· intermediate (pocket) prover;

· conveyor belt bread tins;

· moulders;

· final provers;

· oven(s);

· transport and cooling of bread

· slicers and wrapping machines;

· transport to product store.

In general the same lay out is used for different sizes of bakeries. The higher the capacity the more stages are mechanized. 

Small bakery plants consist of a dough divider, rounder, pocket prover and moulder.

The confectionery bakery
A proper lay out in the confectionery bakery is also very necessary. Most of the time the manufacturing of the products requires a lot of manual work and a clear production line can not be seen.

The variety of products also contributes to this. We still have to look for the shortest way between raw materials, half products and finished products. Crossings have to be avoided as much as possible. 

Apparatus often used in the confectionery bakery are:

· planetary mixers;

· pastry sheeters;

· biscuit depositors/ moulders/ cutters;

· dough kneaders;

· tart liners
· refrigerators;

· ovens.
Due to the type of products this bakery requires a lay out emphasizing on hygiene. It means that the room is easy to clean, the walls and floor are kept in a good condition etc. 

The finished product store
An efficiently arranged product store has to meet the following requirements:

· the finished products have to be stored fast, neatly and cool;

· the products have to be stored directly on the right spot 
to avoid damages and reduce labour costs;

· the arrangement should be neat in relation to stocktaking; 
· the loading of transport means has to take place fast and efficiently;
· easy and fast cleaning is required;

· the store should be properly ventilated;

· the store should be close to the production room;

· meet all the legal requirements;

For bread storage several possibilities are available:

· racks against the wall or free standing;

· bread trolleys;

· bread cupboards;

· bread crates;

· moveable trolleys.

The best system for most of the bakeries is to use movable bread trolleys (or racks) where the bread is put for cooling and put back again after slicing/wrapping. The other possibility is to put them in crates immediately after wrapping. This system requires a lot of crates but reduces the amount of labour for packing the wrapped loaves into the racks and from the racks into the crates.  

For hot bread shops a system can be used whereby movable racks are loaded in the store, completely filled and transferred to the shop. 

For confectionery products a special often cooler store is used. It is obvious that special attention should be paid to the security. All incoming and outgoing products should be registered properly. Therefore it is advisable that separate workers are employed for production, storage and transport.

Offices

These should be situated in a way that there is almost a direct contact between the different departments like store, dispatch area, shop etc.

The following activities take place in these offices:

· production planning;

· raw material administration;

· stock control;

· debtor accounting.

In general all matters involved in purchase, production and sales.

Personal canteen
The size of the canteen will be dependent on:

· the size of the company;

· the amount of personnel;

· the different categories, workers, management;

· legal requirements;

· the welfare policy.

Many differences can be found from a simple shed to a separate building with catering facilities for everybody. The canteen should have the following facilities:

· toilets;

· washing facilities;

· cupboard;

· tables/ chairs;

· availability of tea, coffee or other drinks. It is important that these facilities are kept clean.

CLIMATOLOGICAL CIRCUMSTANCES
The bread bakery as well as the confectionery bakery requires their own temperature and humidity because the products produced are of different character.

· The bread production has to take place in an area which can be prepared in a way that the doughs do not cool down and skin during processing. A provision for heat and   humidity is advisable.

· The confectionery bakery requires cooler working areas and almost always a low humidity. For chocolate processing a low temperature and humidity are really necessary.

· Due to the different requirements it is advisable to have two different production areas.

· In general the better the humidity and temperature


· control the smoother the production and the better the quality of the bread.

· Legal requirements should be considered.

RECOMMENDATIONS
· Floors have to be made in a way that they are sloping to the water pits. It prevents water from remaining on the floor after cleaning. The floor should be kept clean because raw materials like flour and sugar can easily damage the floor. 

· The capacities for water and electricity should be sufficient keeping in mind that a fair over capacity is often cheaper than additions afterwards.

· Water supply should be sufficient and available at several places. Hot and cold water are necessary in the bakery for the production as well as for the cleaning. 
2.0. SMALL EQUIPMENT. 
Equipment is made to make work easier. It will help you to 
do your work more efficiently. The bakery has many special types of equipment. Often the equipment will not change but the material from which they are made from differs.

To understand the topic small equipment it is important to know from which material the equipment is made.

The following materials will be looked at:

· stainless steel;

· copper;

· aluminium

· wood;

· synthetic material;

· coated steel.
	Stainless steel.
	Stainless steel is often used for small equipment in the bakery. The material has many advantages

	Advantages
	Disadvantages

	· last long     
· no maintenance    
· when saving in stainless  steel there are flavour and colour changes

· does not oxidate       
	· expensive  

· knives are not so long and sharp  


	.Copper
	Previous copper was often used often. At the moment it is used in the confectionery bakery and in the sugar confectionery. 

	Advantages
	Disadvantages

	· very good heat conductor    
	· copper is poisonous

· dissolves by oxidation

· heavy in weight

· a lot of maintenance required

· you can not store food in it


	Aluminium

	If we look at the advantages and disadvantages you will find that aluminium will be suitable for a special kind of equipment and at the same time be totally unsuitable for other kinds of equipment.

	Advantages
	Disadvantages

	· light in weight            

· cheap

    

· good heat conductor


	· turning black after interactions with acids 




· difficult to clean

· you can not store food in it

· the base will burn easily

· does not last long





	Wood

	The wood which is used should be hard and tough. It should not splinter and be without seams. 

	Advantages
	Disadvantages

	· does not give colour flavour changes      
	· difficult to keep clean

· does not last long



	Synthetic material

	Synthetic material will be used more and more. Often synthetic materials are called plastic. 

They can be subdivided into: 

1. soft synthetic material;

2. hard synthetic material.

	Advantages soft synthetic material
	Disadvantages soft synthetic material

	· easy to clean             

· light in weight           

· many different shapes
	· can not stand heat

· can not stand fire heat

· deformed when not properly used

	Advantages hard synthetic material
	Disadvantages hard synthetic material

	· can stand heat up to 100 degrees Centigrade        

· easy to clean             

· able to store food in

· light in weight

· many different shapes
	· can not stand fire heat

· can break when not properly used




	Coated steel


	The steel is coated with a thin layer of silicone. Silicone is a kind of synthetic material. If a coated steel is used it is not necessary to grease.

	Advantages
	Disadvantages

	· easy to clean            

· sticking not possible

· cheaper than stainless steel

· light in weight
	· coating layer easily destroyed by sharp items




SMALL EQUIPMENT
Small equipment can be sub divided into the following groups:
· cake tins, baking pans and baking sheets;

· mixing bowls and pans and whisking tools;

· cutters;

· brushes;

· cutting equipment;

· piping equipment;

· scaling and measuring equipment;

· other equipment.

Cake tins, moulds, baking pans and baking sheets

Cake tins and moulds come in an immense variety of shapes and sizes. 

The tins and moulds have the function to give a special shape to the dough or cake batter after baking or cooling. They can be made of aluminium, stainless steel, coated steel and steel. Moulds which do not go into the oven are made of a synthetic material.

After use clean them with a clean cloth and plastic scrapper.  

Metal tins or moulds can be put together after cooling down.  Baking pans and baking sheets come in an immense variety of shapes and sizes. They can be single pans or attached by several pans. For crispy products you can use perforated pans or sheets. These pans allow better circulation of hot air.  
They can be made of black iron, tin plate, aluminium, aluminized steel and blued steel.


Mixing bowls, pans and stirring equipment
Mixing bowls and pans come in an immense variety of shapes and sizes. 

Pans can be used for cooking custard, heating up a glaze or warming up fondant. They can be made by stainless steel (sometimes with a copper base), aluminium or copper. Copper is used because it is a very good heat conductor.

Mixing bowls can be used for mixing, stirring and whisking 
small amounts of a paste, fresh cream and cake batter etc. They can be made of stainless steel and synthetic material.

Stirring equipment are mainly spoons, spatulas, whisks. They come in a variety of shapes and sizes. Spoons and spatulas are used for mixing a paste or cake batter. Whisks are used for incorporating air into a mixture. Spoons and spatulas can be made from wood or synthetic material. Whisks are made from stainless steel.

Cutters
In the bakery we use three different types of cutters: scrappers, heavy duty scrapper and cutter boxes. 

The different types of cutters come in an immense variety of shapes and sizes. 

Scrappers can be used for dough pieces from the workbench, emptying a mixing bowl, filling a piping bag.  

Scrappers are made from synthetic material, often celluloid. Heavy duty scrappers can be for cleaning baking sheets, cutting small dough pieces from a bigger piece. Heavy duty crappers can be made from stainless steel, aluminium or plastic with a thickness of 1,5 to 2 mm.  
Cutter boxes can be used for cutting all kind of shapes from a dough piece, marzipan, chocolate etc.

Cutter boxes can be made from stainless steel or tinned steel.

Brushes

Brushes and pans come in an immense variety of shapes and sizes. They can be used for egg washing, greasing trays and tins, glazing products, cleaning flour from the workbench etc. They can be made from pig or horse hair with a wooden or synthetic handle.

Cutting equipment
Cutting equipment come in an immense variety of shapes and sizes. They can be made from stain less steel. The handle can be made of synthetic material or wood. The handle should be correctly connected to the blade. 

Palette knife, chefs  knife, paint scrapper, wheel strip cutter, Croissant cutter, pair of scissors, peeler, steel, corer.

Piping equipment
Nozzles come in an immense variety of shapes and sizes. There are star nozzles with 6 and 8 teeth and plain nozzles. There are also special nozzles for piping leaves and flowers. Nozzles can be made of stain less steel, tin or plastic.

The piping bags come in different sizes. They can be made of linen, linen with a synthetic material or plastic.

Scaling and measuring equipment
Jugs come in different sizes. They can be made from stainless steel, aluminium, plastic.

Rulers come in different sizes They can be made from stain less steel, wood or plastic.   
Thermometers which are used can be filled with alcohol, mercury or digital thermometers. Mercury is a very poisonous material therefore not advisable for use. Normally in Zimbabwe we use degrees Centigrade. In sugar boiling it is common to use degrees Rheamur.

Boiling temperature of water is 100 degrees Centigrade or 
80 degrees Rheamur.

Other equipment
Other equipment can be:

· rolling pins: for pinning dough and pastes. There are also special decorating rolling pins with special design. Rolling pins can be made from wood. The special rolling pins are often made from synthetic material.

· dough cloths: for fermentation bread dough, it does not cool down. Dough cloths are made from linen. Often bakeries use old flour bags.

· plastics: to cover dough for preventing skinning.

· peel: to remove tin and tray out of the oven. Peel head 
   can be made from aluminium or wood. Often the handle is made from wood.

· sieves: for sieving flour or icing sugar and drying   fruits which have been washed. Sieves have different holes. It will depend on the work which type of sieve 
   should be used. 

3.0.     MIXING EQUIPMENT.

Mixing is a very heavy job if you have to do this manually. Sometimes mixing is still done manually, but in the most bakeries it is done by machines. Over the years a variety of mixers have been developed. They range from basic machines which imitate the action of the hands during manual dough kneading to ultra modern high speed mixing and the continuous mixers. All the various mixers should be able to perform the following tasks:

· amalgamate all ingredients into a homogenous mass; 

· attain the correct degree of dough development in the case of bread, or effectively incorporate air in case of cake batters;

· use energy economically.

MIXING AND DOUGH KNEADING
In baking, the importance of the mixing or kneading 
exercise, is of major concern to many bakers. This exercise plays a crucial role in the quality of the final 
product. In summary a good mixer or dough kneader should achieve the following: 




· blending of wet and dry ingredients;

· formation of a homogenous mass;

· proper development of gluten (in case of bread);

· proper emulsification of the cake batters;

· aeration of cake batters.

The need to have mixers and kneaders that can achieve these factors has led to different types of kneaders and mixers. In order to understand fully the various kneaders and mixers a classification ought to be made.

· Dough kneaders;

· Cake mixers.

CAKE MIXERS
Cake mixers are required to provide a totally different function as opposed to dough kneaders. Vertical mixers are the most commonly used and are preferred by bakers due to their versatile nature. Vertical mixers are capable of mixing doughs, batters, sponges and foams such as meringues. he machines vary in size, but in general the capacity range from10 litres to 80 litres depending on the make. These machines can be fitted with whisks, beaters or dough hooks. 
These machines are also referred to as planetary mixers due to motion of the mixing arm in the bowl. The attachment shaft turns one time round. During one motion the attachment shaft, the shaft itself makes four times a motion in the opposite direction.   


· mixing bowl

· bowl carrier

· attachment shaft

· elevator handle

· speed switch

· on/out switch

Safety regulations
There are planetary mixers with a safety cap. But in most of the bakeries you will find planetary mixers without these safety caps. Therefore it is very important to work carefully. Never scrape a mixing bowl when the mixer is switched on.



DOUGH KNEADERS
If we look at the kneading time and kneading intensity dough kneaders can be classified as:

· Conventional kneaders;

· Speed kneaders;

All these kneaders have a different working method.

Conventional kneaders
Two types of conventional kneaders are the Artofex kneader and the Diosna kneader.


The Artofex is a machine with two straight vertical mixing arms. This is a vertical mixer that stimulates a mixing action such as was practised, annually prior to mechanization of the process. In these units, two alligators travel through intersecting and impart to the dough a gentle kneading, stretching, lifting and folding action. The relatively low speed mixing arms result in a correspondingly slow rate of energy input: hence there is generally no increase in dough 
temperature during the mixing process and the need for refrigeration is eliminated. 

The Artofex machines produce 30 - 45 beatings of the mixing arm per minute. The kneading time is around 25 - 30 minutes. A major advantage of this type of mixer is its gentle manipulation of the dough which is of importance with pie and pastry doughs and those containing nut, meats and raisins. The mixer has excellent flexibility as it can be readily 

applied to the production.
The Diosna has one kneading arm of a L-shape. The long part of the L- shape is making a motion up and down. The short part of the L- shape is making a motion back and forwards.

This machine kneads good bread dough and is also very suitable for pie and pastry doughs.  

The Diosa machine produces 45 - 60 beatings of the mixing arm per minute. The kneading time is around 25 - 30 minutes.

Speed mixers

Three types of speed kneaders are; 
· the Spiral kneader, 
· the Wendel kneader, 
· Double conus kneader.

The Spiral kneader has one mixing arm of a spiral configuration which rotates in corkscrew manner in the dough while the dough bowl rotates. A central fixed plinth is also a feature of some models so that the spiral arm mixes the dough against thid plinth as well as against 

the side of the mixing bowl. Because of the efficiency of the spiral mixing action whereby a large part of the total dough load is always 
in contact with the spiral mixing arm, mixing times are shorter than for conventional kneaders. Mixing is carried 
out automatically on most models of spiral kneaders, the time for both speeds being set ion dials and when the  machine is started it mixes for the required time on the first speed, changes to the higher speed and stops mixing when the total mixing time as expired.

Spiral mixers are available from 5 kg to 150 kg of flour capacity and can have fixed or removable bowls. Heat generation takes places during kneading and it is necessary to take account of this when calculating the water temperature. 
The Spiral kneaders produce 100 - 250 beatings of the mixing arm per minute. The kneading time is around 6 - 8 minutes.

The Wendel kneader has two butterfly shaped mixing arms. The mixing arms are close together attached to the machine. They turn at the same time but in opposite directions. The mixing bowl does not have to be fitted on the machine. The machine will lift the mixing bowl up and will fasten it automatically. The Wendel kneaders produces 240 beatings each mixing arm per minute. The kneading time is around 5 minutes.

The Double conus kneader gets the name from the special mixing arm. The kneader kneads 

very intensive. During the kneading time the mixing bowl turns round.  The Double conus kneader produces 60 beatings each mixing arm per minute. The kneading time is around 10 minutes. The motor capacity of Speed mixers need to be minimal 4 Kw per 100 kg flour.

CONTROLING THE DOUGH MAKING PROCESS
In general, the kneading time is a matter of experience. By 
examining the dough an experienced baker can say if the dough is well developed. The dough is sufficiently kneaded when all the ingredients are thoroughly mixed and the gluten net work is sufficiently elastic and extensible. This way of judging the kneaded dough is not exact. With fast mixers it is very important to be exact. Three ways of judging developed dough are:

· kneading by energy input control.
To get a well developed dough(white dough) it will need 36 Kjoule/gram dough.

· kneading by temperature control.

It is very important if you use this method that you start with the right water temperature.

· kneading by arm movements control.

To get a well developed dough (white bread) it will need about 1200 movements. So the kneading time is based on:

1200 movements

---------------      
= kneading time
movements per minute

SUMMARY
	Type of kneader
	Kneading time in

minutes
	Beatings per minute
	Motor capacity in KW/100 kg flour

	Conventional mixer
	12 - 30
	30 -100
	1,5 - 4

	Speed mixer
	 7 - 12
	100-250
	4 - 15


4.0.     WORKBENCHES
An important piece of equipment used in the bakery is the 
workbench. Workbenches are mainly used in bakeries were a lot of manual work is done. In more automatic set ups you will not see many workbenches.

 The following things should be considered:

· the purpose;

· the construction;

· the dimensions;

· the surface;

· the price.

THE PURPOSE
What is the main function of the workbench? Is it possible to use the same workbench for different purposes?

In the bakery workbenches are necessary for:

· dough kneading;

· scaling, dough handling, moulding etc.;

· loading, off loading the oven, greasing the tins etc.:

· slicing, wrapping;

· preparation of confectionery products, finishing confectionery products.

Dough kneading.

This is an activity using a lot of force. Instead of using a universal dough trough which has a higher capacity but is very low, a modified workbench can be used. The construction should be solid, the height 10 - 20 cm lower than the usual height, the side of the workbench should be 15 - 20 cm high and the front side a little bit lower. The wooden "box" construction should be very tight to prevent the leakage of water. It is often seen that the inner side of the box is covered with sheet metal or aluminium.

The dough trough widely used in the old days is better known. It is a large wooden or metal bowl with round or sloping sides. The capacity is generally higher. Because of the height and low working level, it is always very stable. Dough kneaders are used nowadays as fermentation bowls.

Scaling, dough handling and moulding etc.


The following stages can be identified:

· scaling raw materials;

· knocking back;
· scaling dough pieces, intermediate moulding and final moulding;
· Scaling raw materials;

A stable workbench is required for accurate scaling. The surface should be easily cleanable. The ingredients necessary for scaling can be stored under the workbench on a rack. The height should be 80 - 90 cm. 

· Knocking back;

Depending on the size/weight of the dough a strong, stable workbench is required. For dough of 45 kg a working surface of 1 x 2 meters is required. Bigger quantities can be divided into several smaller pieces. Any surface can be used as long as it is easily cleanable.

· Scaling and moulding.

The activities which take place simultaneously are:

· the storage of dough;

· cutting the dough into the right pieces for scaling;

· scaling;

· moulding.

To avoid a big difference in fermentation time between the 
first and the last dough piece of the same batch enough working surface should be available to process the dough as fast as possible. Depending on the experience of the bakers at least 4 people are necessary; one for cutting, one for scaling and two for moulding. One workbench of 1 x 3 meters is necessary. A wooden surface or wood covered with sheet of metal is the most appropriate. The moulding of rolls, the pinning out of puff pastry or Chelsea buns requires a surface which is not too smooth. The tins often quite dirty should not be put on the same workbenches, a special rack or trestles are preferable.

Loading, offloading of the oven, greasing tins etc.

A separate workbench is always required because of:

· the dirty and fatty outside of the tins;

· the temperature of the tins;

· the force used during offloading.

The workbench for these activities should be strong with a 
hard metal surface which can be cleaned. The sides can be made higher to prevent the tins from falling down. The total minimum surface should be 1 x 2 meters.

Slicing and wrapping
This is a clean activity, a smooth surface is required. It should also be stable.

Preparation of confectionery products
Apart from the above mentioned requirements special attention should be paid to hygiene. 

If enough money is available a wooden surface with a stainless steel cover is the best. Other possibilities are sheet metal, formica etc. All the workbenches can be made with racks or cupboards under the working surface to fully utilize them. For cleaning purposes 25 to 30 cm should be left between the floor and the lower rack.

THE CONSTRUCTION
All the workbenches can be easily made locally. Depending on the purpose the following things should be kept in mind:

· use thick metal tubes;

· put enough reinforcement bars under the working surface;

· the working surface should be tick

· when metal cover is put it should be bent under the wood  and screwed properly together with the whole tray.

· put enough reinforcement bars between the stands of the  bench.

THE DIMENSIONS 

The following factors should be taken into consideration:

· the purpose;

· the size of the batch;

· the amount of simultaneous procedures;

· the speed of the process;

· the number of workers;

· the space available.

The following standard size can be used:

· height        80 - 90 cm

· length        200       cm

· width         100        cm

· racks         25 - 30  cm above floor level

· Thickness of the working surface 2 cm.

Depending on the above mentioned factors a workbench of 200 x 100 cm can accommodate 4 workers/bakers. This standard size can easily be used in any of the bakeries. Bigger sizes are very inconvenient. Also the length of the workers will vary a lot, to adjust the difference stands are necessary to make a workbench higher.

THE SURFACE

Everything coming in contact with food is considered to be a working surface as far as the legislation is concerned.

The surface of a working bench should be:

· smooth;

· not painted;

· no harmful materials used;

· no cracks;

· easy to clean.

From a practical point of view the following factors should also be considered:

· heat resistance;

· dirty or clean activities;

· hardness.

Depending on the requirements the following materials can be used:

· block board;

· common timber;

· galvanized iron- 24 g;

· formica;

· stainless steel.

THE PRICE
It is not always possible to choose the best solution because the money is not available. Old tables can easily be converted into proper workbenches by putting the right cover. The poor habit of putting ingredients, tins and products on the floor can easily be avoided by proper constructed workbenches with good racks.

5.0 PROVERS

Fermentation plays a decisive role in the production of yeast raised products. The environment in which fermentation is conducted establishes not only the handling properties of the dough during all subsequent stages of processing, but, more importantly also the final quality of the baked product. The control of fermentation is facilitated by creating and maintaining an environment that is conducive to the fermentative activity of yeast within the dough. Such control is most readily achieved by fermenting dough 
in an enclosed space that maintains both the temperature and 
the relative humidity at appropriate levels. The need for such an environment has led to the development of special air-conditioned provers.

PROVERS
Definition

Provers or fermentation rooms can be defined as insulated 
enclosures of sufficient size to hold the required number of dough pieces, and that are air conditioned to provide a favourable climate for the doughs.

While provers come in a variety of designs and constructions, most of their essential features have become standardized to the point where the units differ only in minor details among different manufactures.

The purpose

Provers and fermentation rooms of all types serve the same general purpose, which is to enable the yeast to bring about fermentation in the dough, and thereby increase the volume of that dough. During this period sufficient energy has to be supplied in the fermentation or proving areas to allow this activity to take place at a reasonable speed. A sufficient degree of moisture is also required to prevent any loss of moisture from the dough surface and to prevent a heavy dry skin from forming.

In a large bakery, where the whole bread-making process is controlled by time factors, strict temperature and humidity control is essential at most stages of the operation. This is particularly so where the process includes a long fermentation stage before make-up. 

The temperature and humidity controls in the fermentation 
room ensure that the dough will be ready for the next 
processing stage within a pre-set time period, providing that the formulation is strictly followed. In a small bakery, the control is, more often than not, in the hands 
of the dough-maker and his ability to judge when the dough is ready.

Controlled fermentation climate
The commonly recommended conditions for fermentation of dough call for a temperature 2 - 8 Degrees Centigrade above the dough temperature and a relative humidity (rh) of 65 - 80 %.

These conditions are established by an air-conditioning unit of adequate capacity to perform the requisite heating and humidification functions. 


Temperature control

The need for temperature control at this stage of dough-making is fairly obvious. Dough that is allowed to cool after kneading will slow down, due to the yeast being sensitive to temperature changes. If the dough is permitted to become too warm, the speed of fermentation will also 
increase. Both of these extremes can drastically affect a fairly rigid production schedule. Or, if taken at the time 
when they should be ready, they will drastically affect the quality of the finished product. Dough that has cooled, and consequently slowed down, will not produce a bold-shaped loaf on baking. It will tend to be small and reddish in colour. This dough will be slow throughout the remainder of the process.

Too hot
In the case of the increase in the speed of fermentation through an increase in the dough temperature, other problems can be created if it is not possible to handle the dough as soon as it is ready.

The flour proteins will be over-extended due to the additional gas created by the yeast. More of the sugars will have been used during the fermentation process, leaving insufficient for the baking process; in consequence, the finished product will be pale in colour. 

The surface of the loaf will not be smooth, due to the over-
extension of the proteins earlier in the processing period. Also, the enzymes present in the flour and yeast will also become more active as the temperature increases. 

The amylase will cause more of the starches to be converted into sugars, which will possibly be utilized by the yeast, or will assist in the development of crust colour on baking.
There will be also an increase in the proteolytic activity which will damage the dough structure, for the action of protease is to break down the proteins present in the dough. Once this action has started, the dough will appear much softer and more easy to machine; however, as the reaction proceeds, the dough will need to be handled very gentle to prevent it from tearing, which should give a very "ragged" appearance to the finished product. Also, fermentation gases will escape from the destroyed structure, which will result in a small finished product.

Too cool
Dough which has become too cool will not suffer these problems. It will, however, require a longer fermentation period to reach the required condition for the next stage of the process. If it is allowed to remain cool in the final stages, it will take extended periods of time to reach the required height in the pans before baking, and could even result in a small, "pinched", baked product.

Humidity
In just the same way that temperature controls, at this early stage in the process, influence the finished product, so does the degree of humidity. A moist atmosphere will prevent the surface of the dough from becoming dried out, through the evaporation of surface moisture. If the surface does dry, a hard skin will form. If this skin is broken into the dough, it will show in the finished products as hard cores. It is possible that the humidity can be too high. If production is based on the straight dough method, the dough will be extremely sticky to handle, particularly through mechanical dividing and rounding. In extreme cases the dough structure can be damaged through excessive condensation on the surface and as humidity and temperature are usually controlled together, the fermentation speed will also be increased. 

Thus both the temperature and humidity control at this stage of bread-making is extremely important.

NO FERMENTATION ROOM
In bakeries without a prover, it is important to make sure that the dough is allowed to ferment in a warm area, where it will not be affected by draughts or temperature fluctuations. Also, the dough should be kept covered and the surface moist without an excessive amount of moisture being present.

THE DESIGN
The design of the prover depends on the general situation of the bakery and the amount of room available. This is a matter for the bakery engineer, who can draw on his experience and knowledge to balance the available space with other equipment available or to be installed. A good engineer will ensure that the dough can pass through the area so that the first one into the prover will also be the first one out, without the necessity for re-arranging the dough that are not ready.

There are two different types of provers, which are used for a different stage within the fermentation period namely:

· the intermediate prover and;

· the final prover.

Intermediate prover
The purpose
Once the dough has passed through the divider and rounder combination, regardless of the method of dough-making used, a period of relaxation is necessary before the dough piece is further manipulated in the final moulder. The period of relaxation, is called intermediate proof, to allow the dough pieces to recover from the extensive physical stresses and strains to which they were subjected during scaling and rounding operations. To prepare them for physically even more exacting next processing step of sheeting and moulding 
they must be given an opportunity to relax the stresses that were created in their internal structure.

The design
For the automated bakery, a system is developed to keep up the speed of production and to use the minimum of space. A moving band system was developed, with free swinging trays equipped with pockets for each of the dough pieces. Hence, the other name of the intermediate prover being, the pocket prover.

Most of these provers eliminate the need for large amounts of floor space by a system of carries which take the dough 
pieces into an overhead area, allowing other processing equipment to be placed directly underneath. The dough pieces have to be kept moist in the same way that the hand-moulded products have to be kept moist. It is for this reason that these overhead provers are enclosed although inspection 
doors or panels are fitted into every section. The newest prover models ensure that the surface is kept moist by 
turning the dough pieces over, thus a very thin skin is formed which will not deter from the finished product. At the end of the proving period the dough pieces are turned out and passed to the final moulding equipment.

Capacity of the intermediate provers can be 90 - 2000 dough pieces an hour.

Final provers
The purpose
After having been moulded into there final shape, the dough pieces are deposited into pans or trays for their final proof. Before the moulded product can be baked, the dough 
piece must be at optimum volume. It is therefore necessary for the dough piece again to have time to relax, and for the yeast to produce sufficient gas.

This is a highly critical stage in the production process as it establishes and stabilizes some of the baked product's major qualitative attributes, such as volume and cell structure.

The design
Final provers can range from a simple rack to a highly automated device, with the necessary equipment or attachments for automatic loading and unloading.
Rack provers.

The simplest form of prover is the combination of an automatic and hand-operated production unit. Sometimes known as the rack prover, this unit is a small room which permits loading and unloading of the racks. The interior walls of the provers are often protected by bumper guards.  
The capacity of these provers is normally based on the number of racks lanes they contain and the number of standard racks each lane can accommodate.

The doors are either of the single or double-swinging type or of the parting, sliding design.

The air conditioning unit that controls the room's interior atmospheric conditions is located outside the room, either above its ceiling or next to the enclosure

There are two types of rack final provers namely:

· the unit with the same loading and unloading side;

· the unit with a separate loading and unloading side.

6.2 DOUGHHANDLING EQUIPMENT START 
VARIOUS DOUGHHANDLING EQUIPMENT
In this topic the following machines will be discussed:

· dividers;

· rounders;

· moulders;

· bun and roll dividers/rounder;

· pastry sheeter.

DIVIDERS
The main function of any divider is to split the dough into predetermined equal weight pieces. The weight would naturally have to correspond to prevailing legislation.

When bread dough has completed its development or maturing by whatever bread making process the baker uses, it has to be divided into pieces of the required weight. In small bakeries it can simply be carried out using a sharp scraper 
or knife to divide the dough into pieces, and an appropriate pair of scales. Speed and accuracy in hand scaling comes in practice, accuracy being the first skill to be achieved due to the necessity to obtain correct dough yields by correct scaling and to keep bread weight within legal limits.

The divider divides all the dough pieces in the same volume. That volume of dough piece should corresponds with the correct weight.
Old type dividers
The original dough dividers must have been based on the thoughts of a designer as he watched the hand operation, for he almost copied the methods used. The principle used was based on the dough being fed into a small drum; as the arms rotated they grabbed a piece of dough sufficient to fill the pocket, and then cut this from the main dough piece. These "divided" dough pieces were ejected on the 
opposite side of the machine. Unfortunately, the dough 
continues to ferment while awaiting introduction into the divider. The longer the dough has to wait, the more gas is produced, and the higher the dough piece being drawn into the machine. A man scaling by hand would be automatically compensated for the increased lightness in the dough. Regretfully, the early machines could not. 
Suction - action type dividers
The most popular and widely used dough divider is the suction-action type. This operates on the volumetric principle, an appropriate volume of dough being sucked into a chamber and cut from the main body of dough by a knife, and then ejected on to a take off conveyor. The action of the suction divider is shown diagrammically (not yet) here. The sequence of movements of the various dividing components is controlled by a cam. The length of travel of the suction piston 

can be varied to give different volumes in the dividing chamber and by this means a range of dough piece weights can be produced. Suction dividers for the small to medium sized bakery generally have a fixed output of dough pieces per minute which can be 16 - 20 pieces depending on the type, and a weight range of 250 - 1100 g. Dividers with higher outputs and variable speeds are available for the bakery. These dividers have more dough chambers

Divider lubrication
The lubrication system of dough dividers represents an important feature as it has a bearing on the efficiency of their operation. Freshly-cut dough surfaces exhibit such an extreme stickiness toward metal surfaces that dividing is rendered practically impossible unless the surfaces in contact with the dough are properly coated with a thin film of oil. The selection of lubrication oil is very important. Oil which leaves a gummy residue causes - uneven dough piece weights and wear in the dividing head and pistons.  The lubricant used for this purpose is usually a clear, tasteless and odourless mineral oil of approved specifications. The lubrication system may be either of the gravity type, in which the oil is fed from an elevated reservoir to all critical areas by tubes, with the surplus being drained to a lower receptacle; or may be the positive type in which the oil is pumped to the various parts of the dividing mechanism at a controlled rate.

Maintenance
Aside from purely sanitary considerations, cleaning of dividers deserves great care to prevent the build up of potentially damaging hard dough films within the scaling mechanism. If the machine is to be cleaned at the end of a day's run the dough knife, back and front piston should be removed from the machine and cleaned and oiled, at the same 
time cleaning and oiling the dividing chamber. These parts must be handled carefully indeed since it is essential that 
the clearance between them and the dividing chamber walls be very fine. Particularly, any damage to the front piston and/or knife will alter this clearance and reduce the accuracy of the divider. Only wooden or plastic scrapers should be used in dough removal to avoid scouring of the metal surface.

Hydraulic divider
For dividing dough pieces with this divider you have pre-scale a large dough piece first. It will depend on the capacity of the divider how much; this divider has 16 or 20 division. After the 

large dough is scaled, this dough is divided into equal dough pieces. The weight range of a dough piece is for 16 divisions 100 - 900 g and for a divider with 20 divisions 100 - 700 g.

DOUGH ROUNDERS
As the dough comes from the divider, the dough surface has been "ripped", allowing the gas to escape more readily. If the dough piece should be moulded an uneven surface would result, which would be noticeable in the finished product. The rounder smoothes over the surface and provides a skin to retain the gases during further processing. As the action of the rounder is relatively gentle, no period of rest is given to the dough piece. It is passed directly from the divider by a short conveyor into the rounder. Rounding machines basically consist of an internal or external revolving surface against which the freshly scaled dough piece is held by a spiral track or trough. As the surface revolves, it carries the irregularly-shaped dough piece upwards in the spiral rounding trough, imparting to the dough a rolling motion. This motion results in a uniformly rounded dough ball with a thin, smooth and dense skin. The revolving surface may have a conical bowl, an umbrella, or a drum.

There are three types of rounders namely:

· interverted cone or umbrella rounder

· (single or double sleeve);

· conical or bowl rounder;

· cylindrical or drum rounder and;

The style of the rounder chosen will depend largely on personal preferences and the amount of room available for the machine, for they all work on the same principle. The cone or bowl rotates and carries the dough pieces with it. 
The dough piece is channelled into the sleeve which gradually comes closer to the cone. As the dough piece passes between the two, it is turned around until a ball of dough is formed. Most rounders rely on the dusting of flour to prevent the dough piece from sticking to the machine, followed by 
further dusting flour before the dough piece enters the intermediate prover. Some rounders, however, have incorporated a hot air blower which helps to seal the dough piece, without the use of additional flour, during the rounding stage. The slacker doughs would still require 
dusting flour to seal off the stickiness of the out surface. Once dough has passed through the rounder, it requires a 
fermentation or recovery period (intermediate proof) before 
further manipulation of the dough takes place. This 
fermentation period allows the protein structure to relax and soften, after the tightening of the divider rounder processing.  

MOULDERS
The function of moulders in a bread bakery is to sheet, curl and seal the rounded dough pieces, received from the intermediate prover, into a cylindrical form that ultimately assumes the shape of a loaf during the final proving, at the same time, the dough is subjected to manipulative forces that serve to create the desired texture in the baked bread. In order to obtain an even texture to the loaf, any gas present in the dough piece must be released. If this is not accomplished, elongated holes appear in the baked product.

Although moulders are available in several basic configuration, they must incorporate three stages;
· The first stage consists of a series of roller pairs with successively closer settings that transform the dough ball into a thin sheet.

· The second stage rolls the dough sheet into a cylindrical shape by a pair of curdling rolls or a curdling mat.

· The third stage reduces the thickness and seals the dough piece by a adjustable pressure board. This way the dough piece is moulded into the desired length.

Nowadays the rolls have Teflon sleeves. Teflon exhibits excellent non-adhesive properties. At the same time, the 
amount of dusting flour required to minimize the sticking of dough in the roller sets is also reduced. Before the advent of Teflon sleeves, each roll was equipped with a 
scraper blade to keep the roll surfaces clean of adhering dough. 

Types of moulders
Nearly all moulders now work on a DOUGH SHEETING and "SWISS ROLL" principle.
There are different types of moulders which work with the same principle namely:

· straight line moulder;

· cross grain moulder;

· curl moulder;

· drum moulder;


Belt moulder

The production of certain types of hearth or oven bottom breads and rolls including in particular such varieties as French baguettes and flutes and long Italian bread, involves moulding the raw dough into relatively long strings. The process of dough elongation is normally carried out in stages, with brief intervening proof periods that permit the dough to recover from the mechanical working received. The belt moulder consists of two moving canvas or felt belts that travel in opposite directions at different speeds. This difference in belt speeds moves the dough through the compression zone relatively slowly and gently. In contrast to conventional moulders, the aim in moulding baguettes or Italian loaves is to have the dough undergo a minimum degassing. 

BUN AND ROLL DIVIDERS/MOULDERS.

Discontinuous principle
Takes pre-weighed dough pieces or "heads" and divides them into, for example, 30 pieces and moulds them round.
There are two types of discontinuous machines namely:

· semi-automatic

· automatic.

· Semi-automatic divider/moulder
Heads of dough are weighed at the appropriate weight to give the individual dough piece weight required when the dough is divided. The actual weight range possible will depend on the divider model and whether it gives 15, 20, 30, 36 or 50 pieces, 30 pieces is standard.  For example, a typical divider/moulder of 30 pieces capacity may have a weight range of 28-100 g per dough piece. For 28 g dough pieces therefore the head weight would be 840 g and for 85 g dough pieces 2550 g, with corresponding head weight for dough pieces in between.

After scaling, the heads are rested for 10-15 minutes and are then pressed onto round metal or Teflon moulding plates which fit into the divider/moulder. The plates have small rounds dimpled depressions in them which correspond to the position of each divided dough piece. The head of dough is 
pressed out by hand on the plate so that it comes to the centre of the outside ring of depressions and it should be 
higher in the centre than at the perimeter.

The plate is now placed in the divider/moulder and a handle pulled to bring the divider head down to first press out the dough flat against a retaining ring. A lever is pushed which allows the cutting knives to cut the dough into pieces. This leaves each dough piece in a separate compartment 
surrounded by cutting knives or cutting or cutting knives and surrounding ring. A further lever is pushed which causes the plate to oscillate which gives a circular moulding action to each dough piece. The moulding pressure, time of moulding etc. can be adjusted for particular dough piece weights and dough types. 

· Automatic divider/moulder

If the divider/moulder has an automatic cycle the plate is put into the machine which is then activated by pressing two buttons or operating two levers (a safety feature, two hands being necessary to start the machine; if the cycle could be started with one hand there is a danger of getting the other trapped in the mechanism). The press out, dividing, and moulding actions are carried out automatically, the moulding 
pressure and moulding time being set as required. 

CONFECTIONERY EQUIPMENT
There are many automatic plants available for the mass production of confectionery goods. Many mechanical devices are developed to perform most of the basic operations involved in the make up of sweet dough. The most well known is the automatic pastry making unit. 

Biscuit forming equipment is also a well developed area for the mass production of biscuits.

PASTRY SHEETER
Pinning out a dough piece is a frequent carried out 
operation in the baking industry. 

This can be done by:-

· a rolling pin;

· a manual pastry sheeter and;

· a mechanized pastry sheeter.

The function of a pastry sheeter is; pinning out a dough or paste in an accurate and fast way.

The advantages of a pastry sheeter are numerous namely:

· all kinds of dough or paste can be handled 

(yeast dough, sugar paste, puff pastry);

· also almond paste and plastic icing can be handled;

· higher production capacity;

· dough and paste get equal thickness and;

· handling of machine is simple


Pastry sheeter operation
The operation of the pastry sheeter is simple and goes as follows:
· place the dough on the supplier conveyor. This is the conveyor transports the dough to the rollers. This can vary depending on the direction.

· Adjust the rollers into the requested thickness. It is important that the dough is pinned out in intervals. 

· Activate the machine with hand switch or foot switch.
· The dough will pass the roller and will have the required thickness.

· This motion will be repeated until the required thickness is established.
Pastry sheeters are available in table and floor models. With the pastry sheeter different cutting knifes attachments are available.  

7.0.     OVENS
INTRODUCTION
The oven can be considered the most important piece of equipment in any bakery. It controls the throughput of products that can be achieved, its design can determine the production methods used in the bakery and it has a specific effect on the quality of the finished products. While even the best oven cannot improve badly made products, a bad oven can ruin products made to the best possible standards.

There are a wide range of oven types on the market and their mode of operation can be quite diverse. It would be wrong to say that one oven type is better than another without taking into account the type and size of the bakery, the 
range of products to be baked, the degree of automation required and the amount of capital available etc. Oven choice should be carefully made since the wrong oven type can prove expensive in terms of running costs, production efficiency, manpower and product quality.

OVEN FIRING
Ovens may be heated by coal, coke, gas, oil or electricity in fact, anything that will generate heat can be used as a fuel, depending of course on the heating system of the oven. Again, bearing in mind the type of oven to be heated, the cheapest fuel is not always the most efficient, for it may be the least economical.  

METHODS OF HEATING
There are two methods of heating namely: 

· direct and;

· indirect heating.

· direct heating
Direct heating means that the baking chamber is also the fire chamber. For example a traditional wood fired oven whereby the firewood has to be removed from the baking chamber. (=firebox)

· indirect heating
Indirect heating which means the heat source is separated 
from the baking. The hot air, flue pipes etc. heat the baking chamber from outside.

HEAT TRANSFER
Heat can be transferred in three ways, by conduction, by radiation and by convection.

Conduction
If one end of a metal rod is heated in a flame it will be found that the other end will quickly become hot also; thus the heat is conveyed from the flame and along the whole length of the rod. This transference of heat is known as conduction. The particles that make up substance of the metal are packed closely together and on heating, the particles vibrate very slightly, the rate of vibration being regulated by the amount of heat applied. The particles knock against each other setting up a vibration all along the metal. In time the whole of the substance vibrates and so becomes hot. Generally speaking, all metals, especially copper, are good conductors of heat. Fabrics, asbestos, wood, air and glass 
are some of the materials that are poor conductors of heat; 
that is why in the bakery, hot trays and tins are handled with cloths, and why the insulating packing materials in ovens are either asbestos or glass wool.

When a cake or a loaf is placed into the oven, heat is conducted from the oven bottom, through the tray or baking tin until it reaches the centre of the cake or loaf.

Radiation

When heat is transmitted without it being in contact with any conducting material it is said the heat is radiated. The sun is an example of heat radiation. All fires and radiators, whichever way they are heated, are other examples. The heated object is continuously giving off heat in the form of rays which are absorbed by any other objects in the vicinity which have a lower temperature. Black or roughened surfaces absorb heat much more quickly than polished surfaces; that is why there are reflectors at 
the back of gas and electricity fires; these polished surfaces reflect the heat radiated by the fires. Light coloured clothes are worn in hot climates, and in bakeries, because they do not absorb heat as readily as dark clothes.

If two pieces of metal of equal weight and size, one 
polished and one blackened were put in the sun, the dull or blackened one would become hot much quickly than the polished one. It is for this reason that a blackened metal will absorb heat more quickly than a polished one that new baking tins are "baked off" by placing them for some time in a cool oven. This darkening of the tin or 'seasoning' as it is called must be carried out with care for the tin that covers the steel will melt at about 450 degrees Fahrenheit. Running down into blobs and spoiling the baking tins. The 'top heat' of an oven is radiated from the crown and sides on to the bread and cakes being baked and this gradually penetrates to the centre, meeting the conducted heat from the oven bottom.

Convection
This is the actual movement of liquids and gases consequent on heating. This movement in water can be shown by placing a beaker of water over a Bunsen burner and dropping in a crystal of permanganate of potash. As the water gets hotter and the crystal dissolves, the colour convection currents will be seen to move upwards and outwards, then down the sides and again to the bottom of the beaker. Heat is first conducted from the Bunsen through the bottom of the beaker and heats the centre of the bottom layer of water, which, expanding and becoming less dense, is forced upwards displacing the cooler and denser water which drops to the bottom of the beaker. In this way the water is kept moving as long as heat is conducted to it. The draught of a furnace or fire is produced by the rapid rising of warm convected air and waste gases. The transference of heat by convection is part of the system of heating 

steam tube ovens. 

Temperature
The temperature of an oven depends upon the method of firing and fuel used. The heat as transmitted from the furnace may vary from oven to oven due to these factors. This variation may be cause of the variations which occur in the baking qualities of different types of ovens, since different types of material will have different filtering effects on the heat emanating from the source of heat.

The terms "flash" and "solid" are applied to the nature of the heat in an oven and they must be characteristics produced by different wave-lengths of heat rays transmitted. A "solid" heat will be produced by long infra-red rays and a "flash" heat due to the short infra-red rays. In baking a certain amount of "flash" heat is required since this gives colour whilst the "solid" heat affects the baking of the bread. The use of steam in an oven during baking is advantageous because it is capable of disseminating the long infra-red, in this way preventing the production of excessive colour and black tops on the bread.

The heat usage
The quantity of heat is used for:
· the heat for the baking process;

· the heat for the development of steam for provers and  baking chamber;

· the heating of the water boiler.

The heat losses are:
· the losses through the chimney;

· the losses through the oven wall;

· the losses through accumulation;

· the losses through open doors and dampers.

It is obvious that the heat losses are as low as possible. 
The heat losses can be reduced by:
· A low temperature of the gasses which disappear through the chimney. The temperature of those gasses depends on the efficiency of the heat transfer and properly adjusted burners. The kind of fuel will also contribute.

This is not applicable for an electric oven.

· A proper heat insulation of the oven walls and a good ratio between total outside surface of the oven and the  total baking surface.

· Reducing the accumulation heat where possible. If possible masonry work should be avoided.

· Reducing the heat losses through doors and dampers which is not always possible. This is mainly dependent on the way the oven is used. Another reduction can be obtained by using the warm gasses for heating water, steam etc.

TYPES OF OVENS
Ovens can be subdivided in two ways namely:
· the way heat is transferred and;

· the type of oven.

Ovens with different ways of heat transformation
The following ovens will be discussed:

· steam pipe ovens with straight pipes; 

· steam pipe ovens with circular pipes system; 


· cyclotherm ovens with direct or indirect heating 
· electric ovens with heating spirals;

·  Steam tube ovens with straight tubes; 

This type of oven was invented by the Englishman, Perkins,in 1851 and was the first oven built on this principle. The principle of heating is by an induced pressure on a water surface 

which raises the boiling-point and thus the temperature. This is done by a series of tough cold drawn steel tubes. Each pipe contains about 40% of internal volume of distilled water, and is hermetically sealed. The pipes, evenly spaced, are placed in rows, one row under 
the sole and the other just under the crown of the oven. The pipes are tilted back a little so that the lower ends are in the furnace. When the fire is lighted or heat applied, the heat is conducted through the metal of the pipe to the water. Convection currents are set up and the water soon boils at 100 degrees Centigrade. The steam from the boiling water cannot escape and the pressure on the surface is increased. This raises the boiling-point still further. As the heat is still being applied it continues to boil at a higher temperature. More steam increases the pressure and the boiling-point. Eventually the pressure becomes so great 
that the water boils at 260 degrees Centigrade and over. This heat is radiated into the oven and is recorded on the thermometer. The heat is almost the same along the whole length of the pipe, even though the heat is applied at the furnace end. 

Generally the pipe ends extend the whole length of the furnace at the back of the oven. In some ovens the tube ends are bent to fit compactly into a smaller furnace, resulting in a more evenly heated oven and a greater fuel efficiency. 
Advantages;
· continuous baking, hour after hour;

· clean;

· no fumes in the bakery;

· can be used with either coke, gas or oil as a fuel.

Disadvantages.

· higher capital outlay;

· there is a danger of burst tubes when not under efficient  control;

· regular maintenance necessary;

· time needed in raising or lowering the temperature.

·  Steam pipe ovens with circular tubes system.


 The circular pipes of this oven have a closed heating system. The system is filled with water. The pipes are 
placed besides each other. 

There are two pipe systems namely:

· the heating pipe system filled with water and;

· the baking chamber pipe system filled with steam. 

The water is heated and turned into steam. The steam is transfers heat to the baking chamber. Because of the heat transfer the temperature drops. Steam turns into water 

again and returns to the heating tube system. Where the process starts again. With this process little pressure is built up.

·  Cyclotherm ovens with direct or indirect heating 

The principle is by heating hot convection currents which circulate in flues and ducts between or in the baking chambers. Direct heating is when the hot convection currents circulate in the baking chamber. 

The hot air can circulate in three ways through the baking chamber:

· the air will be circulated with intervals of 1,5 minutes two sides;

· the air will circulate continuously from one side and;

· the air will be circulated at one time from the left  and right side.  

Indirect heating is when the hot convection currents circulate around the baking chambers.

·  Electric ovens with heating spirals;

Electric ovens are coming more and more into common use, although the fuel cost is a factor that demands some consideration.

These ovens are extremely popular in countries served by 
cheap hydro-electric power. The electric oven is handy, efficient, easy to handle and maintain, clean and hygienic and has excellent baking qualities. It is practically steam tight, reducing evaporation in baked products to a minimum. The oven is heated by elements enclosed within metal tubes placed in rows in a similar manner to those in a steam tube oven. The oven is well insulated against heat loss by radiation, so that it is negligible. Most of the ovens in use have tiled soles, are 
portable and of the peel type, although larger units such as drawplate and travelling oven are in use. 

There are many different types of ovens namely:
· peel ovens;

· rack ovens;

· reel ovens;

· draw plate ovens:

· travelling ovens.

Almost every heating system can be obtained by each oven. It is also possible to combine two systems. 

·  Peel ovens.

This refers to any oven where a peel has to be used to load and unload the oven. The peel oven is mainly used in small bakeries. To put the bakery goods in the oven you open the oven doors with a handle. They are available in single and multiple deck units. 

·  Rack ovens
The rack oven was designed and a prototype tested in the 1950s. As the name indicates, a rack oven is an oven where goods to be baked are placed on trays and put in a rack or racks, which are then wheeled into the baking chamber. The number of trays loaded in a rack is related to the height of items to be baked, a minimum space of about 40 mm being required between the top of products on each tray and the underside of the trays above. 

This spacing, which is calculated on the baked height of the products, ensures a good air circulation around the products during baking. There are also rotary rack oven available.

· Reel ovens

Reel ovens were first introduced in Europe at the beginning of this century. The sales of reel ovens remained high until the mid 1970s when rack oven sales rapidly overtook them. A reel oven basically is a large insulated chamber in which a reel or rotor, driven from one side of the oven, rotates horizontally, fixed across the perimeter of the reel, evenly spaced round its

circumference, are carriers on which products to be baked are placed.

·  Draw plate ovens
Draw plate ovens are designed in which the complete sole of the oven consists of a removable or retractable metal plate 
which could be pulled out from the full width oven door on to the bakery floor, the plate running on wheels. The chain lift type door could be raised to allow the plate to be pulled out and lowered behind it to preserve the oven temperature. 

The products are quickly loaded directly on to the plate and enter the oven at the same time as the plate was pushed back into the oven. After baking, the plate is pulled out again and quickly unloaded. 

8.0.     BAKING PANS AND SHEETS
INTRODUCTION
Except for fried products, nearly all bakery goods require the use of pans or baking sheets. Baking pans and sheets are 
available in a variety of shapes and sizes to meet the requirements of a wide range of different bakery products. Their baking performance is influenced by such factors as the material used in their manufacture, their general design features, surface conditioning, and general maintenance.

Because of the rather close interrelation between the baking pan/sheet and the crust colour, flavour and uniformity of the baked products, the selection and general management of baking pans/trays represent important determinants of efficient bakery products.

MATERIAL USED
The materials most commonly used in pan manufacture include blued steel or black iron, aluminium, aluminized steel and tinplate. Of these tinplate and aluminized steel continues to be the most widely used metal for bread pans, whereas several of the other metals appear to be more suitable for bun pans, cake pans, pan lids, and pans designed for various speciality breads.

· Tinplate
The tinplate used for pan construction consists of special steel of proper ductility and strength, rolled into uniformly thin sheets which are then dipped into pure molten tin to yield a coating about 0.0001 inch thick. Pans made from such tin plate are sturdy and durable and with proper care, should give satisfactory service for three years.

The tin coating can cause a problem because it has a relatively low melting point (232 degrees Centigrade), a temperature that is frequently encountered. Melting of the tin can occur under some circumstances and result in a loss of uniformity in the coating's thickness.

Moreover, it is difficult to avoid the occurrence of micro pores in tin coatings through which moisture can 
penetrate to the base metal and eventually bring about corrosion.

· Aluminized steel
Both of these potential problems are avoided by substituting aluminized or aluminium-coated steel for the tinplate in pan manufacture. The aluminium-steel laminate can withstand the forming, seaming and drawing operations involved in the pan fabricating process without damage to its aluminium coating.

BURNING IN OR CURING
The former need for conditioning new pans by a "burning in" treatment, involving extended heating in an oven at 205 - 215 degrees Centigrade, has been largely eliminated 
by pan manufacturers who deliver new pans with oxidized tin surfaces and etched aluminium surfaces which, as a result, are ready to use immediately on delivery. Furthermore, all tinplate pans are glazed or coated with a silicone resin which provides a dense, impervious, non-adhesive surface that greatly facilitates bread release without any, or only a minimum amount of pan oil. A single application of a silicone coating may last for 500 or more bakes before the old coating must be stripped and a new coating applied. 
· Curing procedure
The right procedure depends on the material used.

· For tin plate pans:

· Wipe off any grease the pan manufacture may have left on the pan, washing if necessary in 1/2% solution of a mild detergent. 
· Dry, and place upside down in an oven at 215 degrees Centigrade and leave for about 2,5 hours with the door and steam draught slightly open. 

· Ensure that the oven reading is correct and there are no hot spots since the tin coating will melt at 232 degrees Centigrade. 
· Withdraw the pans one at the time and brush immediately inside and out with lard or a pure vegetable fat, do not use an emulsion. 
· Correct curing achieved if the pan surface turns greenish-yellow when oiled.

· For mild steel pans:

· There are two types, cold and hot rolled steel. Hot rolled steel can be recognized by the dark blue colour, the cold rolled steel is light in colour.
· After cleaning the hot rolled steel can be used without curing but it is advisable to grease the first 2 times with a 100% fat and no emulsion.

· The cold rolled steel has to be cured properly. Although a number of methods are used the best results are obtained by following the following method.

· Burn the pans in an oven of 275 - 300 degrees Centigrade until they are dark blue. It will often take 10 hours or more to get the right colour. 
· All the dirt and rust can easily be removed after burning. 
· Clean the pans with a dry cloth and grease the in and outside of the pans with a 100% fat and put them upside down in the oven of 250-275 degrees Centigrade. 

· Check the pans after 30 minutes, if the fat is almost "dry" remove the pans. If the heating of the pans is done for too long the burnt fat will come off. The first few times when using the pans a 100% fat should be used. 

· If the pans are not turned upside down melted fat will appear in thick layers on the bottom and burn, these layers will come off during baking in future.

· Usually the oven floor is very dirty with all the burned fat, heat the floor extremely high and the burned fat can easily be removed.

· Old pans (mild steel)
· Old pans which are not used for a long time can be burned 
again using the above mentioned procedure. 
· The excessive heating will burn all the dirt and can easily be removed. 

· Grease the pans again and burn them for 30 minutes at a temperature of 250 - 275 degrees Centigrade.

DAMAGES
Major advances in pan design have resulted from attempts to solve problems of pan damage resulting from mechanical or 
conveyorrized handling, and of product release and 
sanitation. Thus, pans are particularly vulnerable to wear at their bottom edges and to impact damage at their rims. Alleviating measures include the application of ribbing or corrugation at 45 degrees or 90 degrees angles around the bottom edges, or extending over the entire bottom and approximately one-half inch up the side walls; and the 
welding of the supporting wire to the rim around the entire pan so as to prevent their separation. Further protection 
is afforded to the wire rim by having the strapping band, which unites several pans into a set, cover the wire rim and having it held in place at the pan ends by welds. Strapping bands so positioned will additionally protect the set corners from direct contact with conveyor rails or side walls and serve as guides for pan covers being placed on, or removed from, the pan. The added rigidity imparted to pans maintains their true shape for longer periods.

Pans with radius bottom edges and side corners not only facilitate product release, particularly in continuously mixed bread production, but they are also much more easily stacked without extensive scoring of the inner surface. Also, by eliminating sharp bottom and side edges on bread loaves, the problem of slit wrappers during the packing operation is eliminated.

THE CUPPING OF LOAF BOTTOMS
The frequently encountered problem of cupping of loaf bottoms, caused by the entrapment of steam or air pockets has been effectively solved by providing pans with a series of small venting perforations on all sides about one-fourth inch above the bottom, or of three or four small holes in the bottom.

THE BAKING DISTANCE
Bread pans are normally strapped into sets of three to five 
pans by means of metal bands. The optimum distance between the pans within a set is predetermined and permanently fixed. To prevent too close spacing of the pan sets in the oven, spacer lugs or separating offsets are added all round to the strapping bands which, when the sets are pushed tightly against each other during oven loading, will provide 
the same amount of spacing between the sets as exists between the pans within the individual sets. This feature contributes to uniform baking.

BUNS AND ROLLS PANS
Bun and roll pans also have undergone modification in design in order to adapt them to mechanized handling. Again, 
welding of the rim wire to the pan, particularly at the corners, is widely practised to impart additional strength at these points of greatest abuse. Pan rigidity and ruggedness can be increased by embossing reinforcing ribs in the flat surface of the pans between some or all the mould rows. The problem of the over-riding of the relatively flat pans on conveyors is largely eliminated by designing wider rims or welding an extra wire to the bottom of the rim. The pan moulds can be arranged in their spacing to produce clusters of buns ranging in number from two to twelve units. The individual moulds, in turn, can be designed with convex 
bottoms to minimize product cupping, or with centred indentations or depressions to aid in more accurate dough 
depositing. To promote heat circulation, venting holes are often placed between the moulds. Special perforated sheet pans are available for baking hearth-type roll product, as in case of bread pans, bun and roll pans also preconditioned by the manufacturer so they do not require burning-in by the baker before being placed in production.


9.0.     REFRIGERATION and FREEZING EQUIPMENT
INTRODUCTION
Refrigeration is employed in bakeries to achieve a variety of objectives. These may include atmospheric temperature control, cold storage of perishable ingredients, control of dough temperature in the course of production, slowing of 
the fermentation rate in the retarded dough process, and, ultimately, the freezing of either raw dough products or baked goods and their frozen storage.

REFRIGERATION AND FREEZING
With refrigeration we mean storage at a temperature range from 0 to 10 degrees Centigrade.

With freezing we mean storage below zero degrees Centigrade, often temperatures at around - 20 Degrees Centigrade are 
used.

Cold is the absence of heat, and to make things cold it is necessary to remove the heat 

TYPE OF REFRIGERATION
There are two types of refrigeration systems namely:

· compression-type refrigeration and;

· absorption-type refrigeration.

Compression-type refrigeration
The three main parts of the compression-type refrigerator are:

· The evaporator inside the cabinet where the refrigerant boils and changes into vapour and absorbs heat.

· The compressor which puts on the refrigerant so that it  can get rid of its heat. To enable the compressor to work, it is necessary to have an electric motor to operate the compressor or pump.

· The condenser which helps to discharge the heat.

Absorption-type refrigerator
· This type of refrigerator does not have any moving parts as no compressor is used. 
· A solution of ammonia gas in water is the refrigerant, and the gas is given off from when it is heated by an electrical element or gas flame. 
· The ammonia gas passes to the condenser where it is liquefied; the liquefied ammonia then passes to the evaporator with some hydrogen, where it expands and draws the heat from the cabinet. 
· The gases produced pass to the absorber, where they mix with water and become a solution again. 
· The solution returns to be heated again while the hydrogen goes to the evaporator.
Refrigerants
A refrigerant must have a boiling-point below the temperature at which ice forms and it should be non-corrosive and non-explosive. The halogenated hydrocarbon type known as Freon is used as refrigerant.

COLD ROOMS, DEEP-FREEZE CABINETS AND COMPARTMENTS
These must be well insulated to prevent entry of heat from 
outside. In modern refrigerators, insulations such as expanded polystyrene and foamed polyurethane are used extensively.

The types of refrigerators and freezers that are variously encountered in bakeries include simple stationary insulated cabinets in which the products are stored on racks.

Walk-in deep refrigerators and freezers are encountered in large bakeries in which products are stored in large spaces. With tunnel refrigerators and freezers the product is carried on a conveyor at a speed that is determined by the time needed to cool down the product. 

Hygiene precautions
Refrigeration equipment is only designed to retard the natural process of deterioration. At best it can only preserve bakery products and raw materials in similar conditions as when it was put in the refrigerator.

For maximum storage life of products and minimum health 
risk:

· Select the appropriate refrigerator equipment for the temperature and humidity requirement of the products.

· Always ensure refrigerators maintain correct temperature for products stored.

· Keep unwrapped products, vulnerable to contamination and flavour and odour transfer, in separate compartments.

· Do not store products for long periods in a good general-purpose refrigerator because single temperature is not suitable for keeping all types of goods safely and at peak conditions.

· Never re-freeze goods that have been thawed out from frozen.

· Always rotate stock in refrigerator space.

· Clean equipment regularly and thoroughly, inside and out.

Location
As adequate ventilation is vital, locate refrigeration equipment in a well ventilated room away from:

· Sources of intense heat - ovens, condensators, boilers etc.

· Direct sunlight - from window or sky lights.

· Barriers to adequate air circulation.

Loading

· Ensure there is adequate capacity for maximum stock.

· Check that perishable goods are delivered in a refrigerated vehicle.

· Only frozen goods storage cabinets with pre frozen goods.

· Never put hot or warm goods in a refrigerator unless it is specially designed for rapid chilling. 


· Ensure no damage is caused to inner linings and insulation by staples, nails etc in packing.

· Air must be allowed to circulate within a refrigerator to maintain the cooling effect- do not obstruct any airways.

Cleaning
Clean thoroughly inside and out at least every  two months 
as blocked drain lines, drip trays and air ducts will eventually lead to a breakdown.

· Switch off power.

· If possible transfer stock to available alternative storage.

· Clean interior surfaces with lukewarm water and a mild detergent. Do not use abrasives and strongly scented cleaning agents.

· Clean exterior and dry all surface inside and out.

· Clear away any external dirt, dust or rubbish which might restrict circulation of air around the condenser.

· Switch on power, check when correct working temperature is reached, refill with stock.

Defrosting 
This is important as it helps equipment perform efficiently and prevents a potentially damaging build up of ice. 
· Pressure on ice on the evaporator or internal surface indicates the need for urgent defrosting; if the equipment is designed to defrost automatically this also indicates a fault. 

· Automatic defrosting may lead to a temporary rise in air temperature; this is normal and will not put goods at risk.

· For normal manual defrosting always follow supplier's instruction to obtain optimum performance. Never use a hammer or any sharp instrument which could perforate cabinets linings - a plastic spatula can be used to remove stubborn ice.

Emergency measures
Signs of imminent breakdown include: unusual noises, fluctuating temperatures, frequent stopping and starting of condenser, excessive frost build up.

Prepare to call a competent refrigerator service engineer, but first check that:

· The power supply has not been accidentally switched off.

· The electrical circuit has not been broken by a blown fuse or the triggering of an automatic circuit breaker.

· There has been no unauthorised tampering with the user   temperature control device.

· Any temperature higher than recommended is not due solely to routine automatic defrosting or to overloading the equipment or to any blockage of internal passage of air.

· Check there is no blockage of air to the condenser by rubbish, crates, cartons, etc. If you still suspect a fault, call the engineer and be prepared to give brief details of the equipment and the fault. Keep the door of the defective cold cabinet closed as much as possible to retain cold air. Destroy any spoilt goods.

INSTANT AND BLAST FREEZING
Instant freezing

The most effective form of "instant freezing" employs liquid 
nitrogen and liquid carbon dioxide as the freezing medium which is sprayed onto the products. The liquid nitrogen immediately changes state into a gas and in doing so extracts all the heat required to effect the change from the products thereby drastically reducing their temperature.

Instant freezing however is very expensive and can only be used for high cost products where the "on cost" would not be out of proportions to the price of the product.

Blast freezing
"Blast freezing" as its name implies consists of powerful fans forcing the air over/through the refrigerating unit and 
then directly over the products to be frozen, applying temperatures around - 30 to - 40 Degrees Centigrade.  Blast freezers rely for their efficiency and speed of freezing upon air movements. It is essential that the air surrounding the product and the taking up heat from that product should not be allowed to remain stationary and act as an insulator. Constant air movement over the surface of the refrigerating unit and then over the baked products ensures a rapid heat exchange. All surface should be exposed and this can be effected by employing "open stacking" one high on wire trays. Obviously open stacking in uneconomical on space but it is only a requirement for "blast freezing".

In an ideal situation the goods having been rapidly frozen in the "blast freezer" are then transferred to a cold store where they are held at storage temperature. 

In the cold store there is no need for high velocity air circulation, no heat exchanging taking place and therefore no need for open stacking. This double handling can only be justified for long term storage of a large volume of products.

The majority of deep freezer units do not even consist of a "blast freezer" and a "cold store" but rather one room. n such a case the blast freezing is carried out in front of the fans and the storage at the other end of the room, a system which in most cases is perfectly adequate.

10.0.    MAINTENANCE
WHAT IS MAINTENANCE?
Maintenance is the checking at regular intervals and the keeping in good condition of all the equipment in the bakery according to a maintenance scheme, which is dependent on the amount of hours that the equipment is used.
It is advisable that labels are made where the date is put when checking should be done and when it is actually done. It is necessary to follow the maintenance recommendations of the supplier of the equipment and to have enough tools and spare parts in stock.

WHY IS MAINTENANCE NECESSARY?
The more a bakery is mechanized the more it becomes dependant on the accurate functioning of the apparatus. If a machine breaks down it is not possible to do the same work with workers present. Some workers do not even have the 
appropriate skills to do that manual work. In most of the cases there is only one solution, to ask a colleague to use his facilities or look for other expensive solutions. 

Emergency repairs are also very expensive and often not possible. 

Therefore regular maintenance is very necessary to eliminate extra, high losses.

Maintenance cannot eliminate the break down of equipment but will reduce it to the minimum.

HOW IS PROPER MAINTENANCE GIVEN 

If the following rules are followed the break down of equipment can be reduced to the bare minimum.

General guidelines
· Buy equipment through a well known dealer who is able and known by his good service system.

· Insist on maintenance guidelines for the purchased equipment.

· Before buying pay attention to the maintenance of equipment and consider it before deciding. Before use study the operation and maintenance instructions properly.

· Appoint one specific employee for maintenance only and give him enough tools and time to carry out his job. Do regular check ups on his maintenance job.

· An agreement should be made with the supplier of equipment for regular check ups, at least twice a year. Special maintenance contracts are often available.

· Never overload machines otherwise it will reduce the life of the machines and increase maintenance costs. Never increase the value of the safety device above the mentioned capacity.

· Use the special days for proper maintenance.

· Contact a proper electrician to connect new equipment, who is available for emergency calls and does the regular checking of all the electrical installation. Suppliers never take any responsibility for defects caused by improper installations.

· A proper file for all the equipment containing the quotation, the folder, the invoice, the operating and maintenance instructions, electrical schemes warranty certificate, invoice for repairs etc. is advisable.

· Prepare a maintenance scheme using the maintenance guidelines and hand it over to the employee in charge of maintenance.

· Clean equipment at regular intervals but always be careful with water because of the electrical installations. 

Tools
For proper maintenance the following tools should be present:

· spray pumps for oil and fat, usually different sizes for  the different machines;

· special spanners and other tools for specific equipment;

· spare parts like bulbs, safety devices, fuses, springs V-
  belts, knives etc.;

· toolkit containing:   set of spanners,  screwdrivers,  different pair of tongs, hammer, set of hexagonal wrenches, insulation tape, steel wool, greasing fat,   greasing oil (normal), greasing oil (thin), tin of paint, fuses.

Guidelines for separate machines 
These guidelines are general and do not pretend to improve on the operating and maintenance instructions of the manufacturers.

Dough kneaders
· Every three months check belt tension, the oil level and the greasing. 

· Every week, grease parts which are not included in the automatic greasing system like wheels, bowling stagnation, bowl bolts etc.

· Change oil bath every three or five years, depending on the usage. Use the correct oil according to manufacturers’ specification. This is specifically very important in case of hydraulic systems.

Dough dividers
· These machines are very expensive and their performance is particularly very dependant on proper and regular maintenance. Although new dividers have an internal greasing system, regular and thorough cleaning of the chambers and 
the suction piston are very important.

· The suction piston should be taken out and cleaned daily. 
· The big piston (or ram) and knife should be taken out and cleaned every week.

· Be very careful during cleaning, use plastic scrapper for cleaning to avoid damages. 
· Check bolts and nuts regularly. 
· Start the divider and open the greasing system several minutes before use. 
· Irregular scaling is often due to the suction of air. Therefore take care for proper greasing of the dough hopper. The oil avoids the dough sticking to the hopper. If there is still too much air in the dough chamber usually it is caused by improper mounting after cleaning, or wear of the machine.

Rounders
Apart from the usual greasing and cleaning there is no specific maintenance.

Fill up the flour duster, check the sieve and never use sharp tools for cleaning.
Intermediate provers
· The maintenance of the mechanized intermediate provers can be divided into:

· the maintenance of the "box";

· the chain and other moving parts and;

· the pockets.
· The cleaning and maintenance of the "box". The more accurate it is used the fewer 

the faults which will appear.

· Faults in the intermediate prover can be very destructive. Most inconveniences are
caused by the wrong climatological conditions in the prover. 

· These conditions can be affected by the temperature of the surroundings (open 
doors, windows etc.), dough moistness etc. Try to control the humidity and temperature and the fan. Mechanical inconviences are mainly caused by the malfunction of the turning mechanism due to incorrect adjustments or wear of the tipping mechanism.

· Many provers have channels which move the dough pieces from one pocket into the 
next pocket in the carrier below. These channels have to be kept clean. Too much dusting flour will make them very dirty, too little will result in the sticking of the dough to the channels and block the system for the next dough piece.

· A good prover should have channels which are easily accessible for cleaning.

· During faults the prover should be checked on remaining dough pieces.

· Follow the guidelines for maintenance of the chain and other moving parts, grease 
the chain regularly and check the tension. Too wide a chain will run off, too tight a chain will cause too much wear. Safety pins are widely used. Have enough spares and never use a nail (too strong). 

· Nylon pockets are easy to maintain, cotton pockets have to be washed regularly. The
cotton pockets should be washed with water not hotter than 30 degrees Centigrade to prevent shrinking.

· If the proper conditions are present the maintenance will be less. The proper 
conditions are no dusting flour, ultra violet bulbs, no too high a humidity, possibility for drying and an even dough temperature.

Moulders and moulderpanners
There are many different types so only general guidelines for cleaning and maintenance are given.

· Cleaning
· Switch off the power first. 
· Remove the remaining dough pieces before they harden. 
· Dry and hard dough pieces can damage the surface of artificial rollers, knives, pressure board and conveyor. 
· Use plastic scrappers for cleaning only.

· The rollers should be cleaned with a moist towel. 
· The curling chain cleaning is done with a dry brush. 
· The use of compressed air for cleaning is the last cleaning part to remove the remaining dust and dough parts

· Maintenance
· Check the tension of the chains and belts.

· Follow the maintenance instructions for greasing chains, bearings, bolts, wheels etc.

· The conveyor should have the right tension and run exactly in the centre otherwise it will wear out fast.
· Keep the space between rolls and conveyor free from dough pieces.

Electrical installations
· Take care for a proper and safe electrical system. 
· Make clear which machines are put on which fuses. 
· When purchasing equipment ask for an electrical scheme and file it properly.

· Keep enough spare parts in stock.

· Before purchasing new equipment check the power capacity specifically when buying an oven.

Emergencies
· Faults can even appear with the best machines.

· Check if other machines on the same group work. If others do not work put a new fuse or switch the group on again. 
· Before checking the electrical part of the machine always switches off the power. 
· Check the internal electrical part and look for loose threads in the machine or plug.

· Do not keep on repairing the security if the motor often breaks down, otherwise the motor will be destroyed. 

· Do not overload the machines.

· If the motor is on and the machine is not working check the belts and chains.

· Check mechanical and electrical safety devices.

· Do regular checks to prevent emergencies.

11.0     HEALTH AND SAFETY
INTRODUCTION
At home, in traffic, in the bakery, in the workshop, at school, everywhere where people and animals stay, measures have to be taken which will guarantee a certain safety. Everybody is involved in it. There are many safety measures which can be taken to avoid accidents and to take care of safe working.

RESPONSIBILITIES
Responsibilities of the employer
The employer's responsibilities are to:

· Provide and maintain premises and equipment that are safe and without risk to health.

· Provide supervision, information and training.

· Issue a written statement of 'safety policy' to employees to include:

· general policy with respect to health and safety at work of employees;

· the organisation, to ensure the policy is carried out;

· how the policy will be made effective.

· Consult with employees about safety aspects.

Responsibilities of the employee
Employees, for their part, should:

· Take reasonable care to avoid injury to themselves or to others by their work activities.

· Co-operate with their employer and others so as to comply with the law.

· Refrain from misusing or interfering with anything provided for health and safety.

HEALTH
Cleanliness
Every bakery must be kept clean. A cleaning scheme can help to control this aspect. In this scheme each cleaning actions should be stated and also how often it should be done. 

Overcrowding
A bakery must not be overcrowded. There must be for each workroom enough space for every person employed.     

Ventilation
Adequate ventilation of workrooms must be secured by the 
circulation of fresh air.

Lighting
There must be sufficient and suitable lighting in every part 
of the bakery in which persons are working or passing.

Drainage of floors
Where wet processes are carried on, adequate means for draining the floor must be provided.

Sanitary accommodation
Sufficient and suitable sanitary conveniences, separate for 
each sex, must be provided.

Removal of dust and fumes
All practicable measures must be taken to protect the workers against inhaling dust and fumes.

Food
Workers should not take food and drinks in workrooms.

Protective clothing and appliances

Suitable protective clothing and appliances must be provided and maintained for the use of workers employed in any process involving exposure to wet or any injurious or offensive substance.

SAFETY
Fencing
Every part of the transmission machinery and every dangerous part of the other machine which can cause dangerous situations should be fenced.

Electrical switches
Devices or appliances for promptly cutting off power from the transmission machinery must be provided. Every power driven machine must be provided with an efficient starting and stopping appliance.

Training and supervision of inexperienced workers
A person must not work at any dangerous machine or in any dangerous process unless the person is properly instructed as to the dangers and precautions.

Protection of eyes
Protection of eyes must be provided in certain specified processes.

Hoists or lifts
Every hoist or lift must be of good mechanical construction, sound material and be properly maintained. It should be examined every six months.

Every hoist way must be efficiently protected by a substantial enclosure and landing gates with efficient interlocking or other devices.

Floors etc.

Floors, passages, gangways, steps, stairs and ladders must be soundly constructed and properly maintained. Handrails must be provided for stairs.

There must be safe means of access to every work area.

Precautions against gassing and explosions
Special precautions are laid down for work in confined spaces where men are liable to be overcome by dangerous fumes and certain processes which have held any explosive or inflammable substances.

Steam boilers, steam receivers, etc.

Every part of this equipment must be of good construction, 
sound material, adequate strength and free from patent
defect. It should be properly maintained and inspected.

Air receivers
Every air receiver and its fittings must be of sound construction and properly maintained and inspected. 

WELFARE
Fire
Adequate and suitable means for extinguishing fire must be provided in every bakery.

Adequate means of escape in case of fire must be provided. Doors must not be so locked or fastened that persons cannot easily and immediately open doors from the inside.

Fire exits must be marked by a notice printed in red letters of adequate size. Effective steps must be taken to ensure that the workers are familiar with the means of escape and the routine can be followed in case of fire.

First aid
In every bakery there must be provided a first-aid box or cupboard, containing nothing except first-aid requisites. One person , who must be always readily available during working hours should be in charge of the first-aid box.

