
 
 
 

Lesson 22 
Layout of offices and workshops 

22.1 INTRODUCTION 

Layout of offices for general manager, managers, supervisors and technical officers are planned in a such a way, 
so that all the processing operations can be monitored from the glass window of the offices. Further the 
locations and layout of the process control room should be in the center of the processing sections, so that 
instructions can be given to the operator after visual monitoring of the activities. The location of the workshops 
for the repair and maintenance should be near to the major sections where it is required e.g. near boiler section, 
near refrigeration section etc. The layout of offices and workshops should permit easy operations and 
monitoring. 

22.2 Office layouts and their linking with dairy plants  

A dairy factory will not have only technical, dairy professionals, operators, skilled and unskilled workers, but 
will also have staff personnel not directly concerned with plant, but very much associated with dairy. This staff 
looks after all activities of dairy such as administration, milk procurement, processing, dispatch, distribution, 
sales and marketing of products, establishment, finance and accounts, H.R.D., security (watch and ward) and 
management in general.  

This staff requires office accommodation comprising number of rooms properly linked. For employee comforts 
and convenience, staff canteen, toilets, reception lounge have also to be provided. Size of office varies with the 
capacity of the plant. A small dairy may have small office as number of activities will be less. Medium size 
dairy plant will have bigger office as compared with small dairy. In this number of activities will be more and 
plant may be manufacturing more products. Accordingly, staff will increase. A large dairy will still have large 
office with large number of staff employed. Before deciding number of rooms in office and space requirement, 
it is essential to know the activities, number of departments and persons who can handle the work, as number of 
persons employed will determine the area and room needed by them.

A small dairy may have sections or departments viz milk procurement, milk processing, milk dispatch and 
distribution, sales and marketing, advertising, sanitary control and hygiene, security (watch and ward), 
establishment, finance and accounts, dairy technology and dairy engineering. 

Medium dairy will have all above departments, but there may be addition of two or more sections, such as labor 
welfare department (office), human resource development (H.R.D. section), personnel department etc. Large 
number of employee and labor justifies the existence and importance of additional sections mentioned above.  

In small dairy office, there will be one Manager who will be assisted by various Sectional Heads with suitable 
designations. Each Sectional In charge will have 2 or 3 Assistants/Clerks and one Peon or Attendant. All staff 
will be housed in a separate building or block which will be suitably linked with dairy, except for security office 
which will be located near the entrance or gate of the factory. Officer Incharge of a particular section will have 
his room next to his working section for easy approach and supervisory reasons. For instance, Accounts 

 

Medium-sized dairy plant may have one General Manager, one Deputy General Manager, one Manager, three 
Deputy Managers, six Assistant Managers, twelve Sectional Heads with suitable designations and three 
Assistants or Clerks with two Peons or Attendants in each section.  



Accommodation for all these staff members has to be provided and carefully planned keeping logic in mind. 
Sufficient space has to be provided for walk ways
waiting room. 

Large dairy plant will have big office layout with large number of employees at different levels to manage 
various departments. Staff pattern in large dairy organizations is somewhat different from other two small and 
medium size dairy plants. Here above General Manager, there is Managing Director; Board of Directors 
presided over by Chairman of the company. While deciding accommodation and room layout for office of this 

Room / Guest House etc. It is a good practice to work out detail staff required at all levels in the factory 
including office and plant works. The organization chart may be drawn, which will give clear picture of staff 
position. Accordingly, office layout can be prepared. Refer Part B of the book ch   

 

 

 

 

 

 

 

                                            

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Lesson 23 
Material handling  

23.1 Introduction: 

The modern dairy plant today is faced with continually rising labor cost, higher prices of milk, equipment and 
suppliers. As a result the progressive plant operator and equipment manufacturers have given considerable 
thought to the development and application of automatic equipment and controls to reduce man hours per unit 
of product, decrease product and container losses, and to increase overall plant efficiency. As operating costs 
increase more product per man-hours at a lower cost per unit must be realized to maintain a profitable operating 
balance. Progressive dairymen today are recognizing the need for the development and use of modern material 
handling methods and equipment for the materials handling phase of any dairy plant operation.

In setting up operations and designing material handling systems, it is essential that an analysis be made of the 
entire plant product flow. This analysis show the raw product in, the major product movement, the specialized 
or branch movements, the processes, the storages for the various products, and the out movements. It is 
particularly important to note the areas where high density traffic is found. It is also important to note the 
sequence of movements and provide for them so that the whole operation will move forward smoothly. The 
designer should take advantage of the many new material handling methods and equip ment, utilizing each one 
where it is crates, cans, etc. can be moved by means of chain conveyors or they may be moved by trucks or 
pallets. Surprisingly enough, there may be places where some handling can best be made by means of manual 
labor. 

Material handling systems for food products should be carefully selected so that it will not be affected by 
temperature change or severe vibrations. The material handling system should be simple in design, having ease 
of lubrication, corrosion resistant and low maintenance. The use of automatic stopping and starting controls, 
speed regulators, switches, and over- load safety devices are all important. Fig. 23.1 shows concept of material 
handling system in the dairy plant.  

23.2 Material handling systems for dairy plant  

The key raw material for any dairy plant is milk. The raw milk can be procured in different vessels, generally 
cans of 5, 10, 20 and 40 liters capacity of aluminum, stainless steel, food grade plastic can be used (Fig. 23.2 
(a), (b) and (c)). The milk can be procured in cans by truck (Fig. 23.7) or in road tankers (23.8). The milk can be 
transported for long distance by rail tankers. To reduce microbial load and to increase shelf- life of the milk cold 
chain is maintained during handling and procurement (Fig. 23.4).

The milk cans received at dairy plant can be handled by gravity or chain conveyors (Fig. 23.3 (a), (b)). The milk 
received by road tankers can be directly pumped to the silo (Fig. 23.6). The viscous and powdered products can 
be conveyed by screw type of conveyors (Fig. 23.3 (c)).  

The boxes and blocks (cheese blocks) can be transferred from one place to another place by pallets and it can be 
racked and stacked in the rooms. The powdered products can be conveyed by blowing the air or by suction 
using air ducts. The material handling systems for different products can be designed using automation, so that 
material can be handled with minimum labor and damage to the product.  
 
 



 

 

 



 

 



 

 

 



 

 

 

                                         

 

 

 

 

 

 



 

 

Lesson 24 

Preparation of detail layout with model planning 

24.1 Introduction: 

Preparation of detailed layouts and model planning for the dairy plant is very much important to provide 
specific information which is required by entrepreneur and technical persons implementing the project. 
Different types of dairies manufacturing different dairy products will need different kind of equipment, service 
pipe line, and sectional layouts. The material of construction will also differ depending on type of product to be 
manufactured. Therefore it is very much required to prepare detailed layout with all details along with model for 
the dairy plant.

24.2 Preparation of detail layout and dairy plant model 

Preparation of detailed layout for dairy plant with equipment layout, service pipeline layout and sectional layout 
is a joint venture of dairy manager, engineers, architects and administrators, and it forms overa ll managerial 
functions. A knowledge of managerial policy with respect to future volume of production and size of a business 
firm is of particular importance to the dairy layout engineers, because it points to the need for providing for 
future expansion or concentration in the plant layout for efficient planning. A good layout must (i) improve or 
facilitate production operation, (ii) minimize material handling, (iii) maintain flexibility of the operation for 
alteration and expansions and (iv) promote effective utilization of the labor force and provide for employee 
convenience and comfort.  

The dairy plant model is prepared before going for actual implementation of the project and suggestions are 
invited from the group of dairy technologist, engineer, architect, administrators and policy makers. The plant 
building should form an attractive look by proper designing and construction. Good design and construction can 
be made even more attractive by neat surroundings that results from proper care and landscaping. Single story 
type construction is commonly preferred because loads on the floors are transferred to the ground rather than 
supported by structural parts of the buildings, trucks and conveyors replace stairs and expensive elevators, 
capital investment is less if land is available to spread construction, and building maintenance and plant 
expansion are simplified.  

cases straight line type is favoured in respect of small creamery factory because not much interference is there 
from utility sections and also it provides easy supervision facilities. If possible, single storey building with 

 of the plot will immediately give an idea as to 
which type of layout is best suited. A single line skeleton layout for a small factory is appended for general idea 
in Fig. 24.1 

Space required by an equipment depends upon capacity and dimensions of equipme nts to be installed. If area of 
each room is known, then by totaling area of all rooms, area of entire plot can be found. For approximate 
calculations, an area for processing room should be at least 5 times equipment area. Space in between the 
equipment and around equipment should be 3 feet. The overall area of plant may be taken as 3 sq. ft/ 5 litres of 
milk handled per day. This will include office areas for large plant buildings. There must be enough space 
around factory building for roads and parking.  



Planning for dairy plant building, various sections and equipment installation would require careful thinking 
and suggest that processing room, storage and office room should be initially made sufficient large enough so 
that, if expansion id there, the main set up is not disturbed. Equipment installation will follow processing 
concept, i.e. sequence order of operation for forward flow of product, keeping in view short routes and minimal 
travel of persons and materials.  

 

 

                                            

 



 

Lesson 25 
Common Problems  

25.1 Introduction: 

The design of a dairy building is most important and must be done very carefully. The design depends upon the 
handling capacity, that is the quantity of milk to be processed and the qua ntity of milk products to be prepared. 
There are some of the typical problems related to plant designs are:  

(i) Lack of harmony between plant location and economic environmental conditions  

(ii) Process equipment selection, influenced by local personal interest

(iii) Modern processing lines with auxiliary equipment requires planning, designing and layouting at initial 
stage. 

(iv) Lack of heat and water recycling system, material handling and poor management.  

(v) Modern process and new building quickly deteriorates due to improper operation and lack of maintenance.  

25.2 Remedies to the problems:  

In order to avoid above problems a systematic approach to planning, designing and layouting of dairy plant 
should be employed. To change equipment and process is almost always possible, but change in concept of 
building layout, infrastructure and environmental conditions of the dairy plant is hardly possible. Therefore an 
optimum plant design concept based on Integrated Project Engineering Method (IPEM) should be used.  

Integrated design of dairy plant building and services for a new factory has made possible higher processing 
efficiency and better product quality with minimum energy consumption, capital investment and operating cost. 
Traditional designs were changed and engineering services and equipments are provided with turn-down 
capacity in order to meet these optimized objectives and to have reduction in energy consumption, reduction in 
capital expenditure, reduction in equipment cost. The total layout coordinates all functions and labor utilization 
and may be brought of as two inter related parts i.e. equipment layout and sectional layouts, to have smooth 
functioning with efficient heat utilization and minimizing the energy in conveying the products.  

25.3 Concept of Integrated Project Engineering Methods (IPEM):

A systematic approach to the planning of dairy plant is needed to guarantee their economic operations, which 
exists in future are successfully predicted. An Integrated Project Engineering Methods (IPEM) has been 
developed for this purpose, which is based on 

(i) Optimization of processing in sequence 

(ii) Maintaining the food safety and hygienic requirement 

(iii) Optimization of plant design using complex optimization or technical process together with auxiliary plant, 
and 

(iv) Introducing automation, process control, and on- line measurements 


