Every bread is a story and an art expression. To create a bread, it is not enough to mix all the ingredients, but every element and movement will lead to the development of a complex system which tells a story to our sensors.
Sourdough fermentation systems
INTRODUCTION
Sourdough is a flour – water mix let to ferment at an optimal temperature for a period of time, in which the microorganisms are reproducing and release special nutritive and aroma compounds.
In order to produce the sourdough used in the bread making process, it is necessary to use exact proportions of starter (mature sourdough), flour and water.
The obtained mix is let to ferment until an optimum between yeast and lactic acid bacteria is achieved; after this period, the sourdough can be directly used to make bread, or it can be cooled to retain its optimal values in order to be used for a longer period of time.
[bookmark: _GoBack]The process of making sourdough is influenced by the quality of the materials used, the environmental variations (especially temperature) and by the cleanliness of the process. So, in order to obtain the optimal results, the producing and storing conditions need to be observed with precision.
The ability and experience of the operator are not enough to guarantee the stability and efficiency of sourdough, especially in a high scale process.
WORKING PRINCIPLE FOR SOURDOUGH FERMENTATION SYSTEM
I. Mixing phase: The resulting product is homogeneously distributed with the help of specific equipment dedicated for mixing the ingredients. 

II. Fermentation phase: After mixing, is starts the fermentation phase, where the temperature is kept constant at 25 – 26 °C, by the refrigeration unit, and the pH value of sourdough is continuously monitored with the help of an immersed electrode. This sends information regarding fermentation activity of yeast and bacteria which release o series of organic acids, lactic acid being the predominant one.

III. Obtaining the sourdough: Considering the desired properties of the final product, a predefined pH value is introduced, which can vary between 3.8 and 4.6. The necessary time to obtain a mature sourdough (ready for use) depends on the established pH value, and varies between 3.5 and 6 hours. Once the desired pH is achieved (the sourdough has matured enough), the refrigeration unit is automatically activated and the system enters the conservation – keeping period of the sourdough, which is cooled up to 4 – 8 °C and can be kept up to 3 – 4 days without alteration.

IV. During the fermentation and conservation periods, the sourdough mass is automatically stirred with the help of the mixing equipment, which keeps homogeneous physio – chemical characteristics through the entire mass. The cycles for mixing – fermentation – conservation are automated and do not request an operator assistance.

V. The technological process is has a three phase stage, which starts with a starter, continues with a sourdough phase and the obtained product is used with other ingredients to obtain the final dough.

VI. The cooled sourdough is transferred to the dough kneading area with the help of a screw pump. Its transportation capacity is approximately 35 l/min, which means 40 kg /minute.


ADVANTAGES FOR USING THE SOURDOUGH FERMENTATION SYSTEM
· Constant productive quality
· Higher process efficiency with low operating
· Compliance to sanitarium rules with no contamination possibility
APPLICATIONS: 
Bread making, pastry
ADVANTAGES FOR SOURDOUGH USAGE IN FINISHED PRODUCTS:
· Improving the structure of the finished product
· The growth of dough extensibility
· Reducing/ eliminating technological improvers
· Improving the freshness period of the finished product
· High resistance to mold and bacteria development
· Improving flavor and smell of the finished product
· Reducing the interaction of phitic acid 

Technical specifications for sourdough fermentation system

Functions: 
· Mix a quantity of flour and water with one of starter;
· The fermentation process is controlled with automatization unit;
· The fermentation process is controlled with: fermentation time, pH sourdough value, temperature;
· After fermentation period, the system can automatically dose the requested quantity of sourdough;
· The pH value of sourdough is continuously monitored.







Technical specifications for sourdough fermentation system and component parts
	Characteristic
	Value

	Storage capacity
	3000 L

	Material in storage
	Wheat dough

	Reservoir material
	Aisi Steel 316

	Exterior surface
	2B

	Interior surface
	2B

	Wall scraper
	Composite

	Water dosage
	Automated

	Mixing mechanism
	Slow start, right/left (power: 4,5 kW)

	Evacuation capacity
	30 L/min

	Evacuation system
	Pump

	Partial product discharge
	DN50 with conic nozzle

	Total product discharge
	DN50 with conic nozzle

	Cleaning 
	Manual

	Weighing and dosage precision 
	300 g/600g

	Electrical command unit
	External

	Power line
	400V/16A – 25A

	Other elements
	Ladder support

	
	Entrance support

	
	Probe valve



Dimensions for sourdough storage tank 
	Characteristic
	Value

	Reservoir
	V=3 m3

	
	D =1273 mm

	
	Hcil=2250 mm

	Roof sight hole (DN300) 
	H=200 with thermal insulation

	Admission/evacuation valve
	30m / 11/4”

	Cooling coat
	D=1273 mm

	
	F=1.9 m2

	
	H=500mm

	
	Pmax=2.5 bar, G1”

	
	L=200mm

	Helicoidally sight hole 
	450x320mm with thermal insulation

	Polyurethane insulation
	80mm with steel plate








Technical specifications for screw pump

	Characteristic
	Value

	Pumped liquid
	Wheat dough (flour+water)

	Liquid viscosity 
	5000 mPa

	Liquid temperature
	Ambient

	Liquid density
	1200 kg/m3

	Pumped debit
	2m3/h

	Working pressure
	2 bar

	Aspiration pressure
	Positive ( the liquid enters gravitationally into the pump)

	Aspiration/discharge
	Driving plate DN50/DN50 accordingly DIN 11851

	Shaft pump speed 
	155 rpm

	Engine power
	1.5 kW

	Engine speed
	1500 rpm

	Driving voltage
	400V – 50 Hz

	Engine protection degree
	IP55

	Engine insulation class
	F



Pump materials
	Characteristic
	Value

	Pump body
	Stainless steel AISI 316

	Rotor
	Stainless steel AISI 316

	Stator
	NBR food accepted

	Mechanical seal
	SiC/SiC/EPDM + 3L steel tank (P=6bar) for mechanical seal lubrication, Stainless steek AISI 307L












Ambient temperature
	Element
	Characteristic
	Value

	Cooling
	Cooling capacity
	28.6 kW

	
	Absorbed power
	10.7 kW

	Heating
	Heating capacity
	36.7 kW

	
	Absorbed power
	11.8 kW

	Compressor
	Number
	1

	
	Type
	Scroll

	Evaporator
	Water debit
	1.37 L/s

	
	Pressure loss
	51 kPa

	
	Hydraulic nipples
	G1”

	Capacitor
	Fans
	2

	
	Air flux
	4.4 m3/s

	Electrical characteristics
	Driving voltage
	400/3+N/50, V/Ph/Hz

	
	Maximum current in function
	28A

	
	Maximum current at start point
	123A

	Hydraulic circuit
	Nominal pump power
	0.55 kW

	
	Specific pump pressure
	181 kPa

	
	Expansion tank
	5L

	
	Hydraulic nipples
	G1”

	Sonic pressure
	STD
	52 dB

	Weight 
	Transportation weight
	245 kg

	
	Functioning weight
	248 kg



Chiller dimensions
	Characteristic
	Value

	L
	1850 mm

	P
	1000 mm

	H
	1300 mm




