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Abstract. The article discusses the problems of bread baking. The oven is the leading place 
for baking bakery products. This is due to the fact that the entire complex of processes related to 
bread production is completed in the oven units. Oven performance is assessed by such technical 
and economic indicators as specific consumption of fuel, steam, electricity, specific output per 1m2 
of occupied area, metal consumption, as well as appearance, bakedness and volume yield of bread. 
The study found that «two-stage» baking using intermediate vacuum-evaporative cooling is a 
technical solution to these problems. It has been found that the availability of the above installation 
provides all the necessary parameters for the technological process of cooling bakery products 
with subsequent baking, which allows extending the shelf life of products without reducing their 
quality. 

Key words: dough piece, bakery products, baking oven, rational mode, two-stage baking, 
partial baking, vacuum evaporative cooling. 

Анотація. У статті розглядаються проблеми випікання хліба. Піч займає провідне 
місце для випікання хлібобулочних виробів. Це пояснюється тим, що в пічних агрегатах 
завершується увесь комплекс процесів, пов’язаних з виробництвом хліба. Оцінка роботи 
печей визначається за такими техніко-економічними показниками, як питома витрата 
палива, пари, електроенергії, питоме отримання продукції з 1м2 зайнятої площі, 
металоємність, а також і зовнішній вигляд, пропеченість і об’ємний вихід хліба. У ході 
дослідження встановлено, що «двохетапна» випічка з використанням проміжного вакуумно-
випарного охолоджування є технічним рішенням даних проблем. Виявлено, що наявність 
вище вказаної установки забезпечує усі необхідні параметри для технологічного процесу 
охолоджування хлібобулочних виробів із наступним допіканням, що дозволяє продовжити 
термін зберігання виробів без зниження їхньої якості. 

Ключові слова: тістова заготівка, хлібобулочні вироби, хлібопекарська піч, 
раціональний режим, двухетапна випічка, часткове випікання, вакуум-випарне охолодження. 
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Introduction.  

Bread production technology is a labor-intensive and rather lengthy process. The 

problems caused by the continuity and duration of the bakery production process had 

to be solved by dividing the bread baking process into stages, increasing or 

decreasing the duration of intermediate processes, which would make the technology 

more flexible and at the same time not reduce the quality of baked bread [1-4]. 

Main text. 

«Two-stage» baking using intermediate vacuum-evaporative cooling is a 

technical solution to these problems. It includes the following operations: dough 

preparation; molding; proofing; pre-baking; rapid cooling of the semi-finished 

product in a vacuum chamber; its further storage in a refrigerator; and baking of 

partially baked and cooled bread. 

The vacuum evaporation chamber is equipped with vacuum and cooling 

systems. The vacuum system of this chamber ensures vacuum-evaporative cooling 

and removal of the generated water vapor [5-9]. 

After reaching the bread temperature of 0...+2 °C, the bread is transferred to the 

refrigerating chamber for storage during vacuum and evaporative cooling. The dough 

piece is cooled in the Zeovac system's vacuum evaporation chamber. 

Table 1 - French unleavened bread 

Number 
of the 

workpiece 

Degree 
of pre-
baking, 

%. 

Weight of 
underbaked 

bread 
Wu.b., gr 

Weight 
of bread 
Wb, gr 

 

Burning Bakin
g 

time, 
min 

Dryin
g 

out,%. 

Porosity, 
%. g, 

gr 

g, 

% 

1 100 545 515 30 5,5 20 6,42 77 

2 90 585 555 30 5,1 23 5,98 74 

3 80 580 555 25 4,3 22 5,17 73 

4 70 595 565 30 5,0 22 5,88 71 

 

According to the technology described above, French Unleavened Bread 

weighing 0,55 kg was baked in a day shift and then stored in a package for 12 hours 

in a refrigerator at 0°C. The chilled bread was baked in a baking oven to a crumb 
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center temperature of 97...98°C. The baking process lasted 22...24 minutes. To 

substantiate the required duration of pre-baking (in % of the total baking time), pre-

baking was carried out from 70 to 100 % of the total time. The research data are 

shown in Table 1. 

Conclusions. 

Based on the experimental data obtained, it can be argued that as a result of the 

introduction of new bakery production technologies, «underbaked bread» is stored 

and, if necessary, delivered to points of sale, where it is then stored chilled until the 

final baking without losing the quality of the finished product [10-14]. 
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