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1. Give short answers for the following questions:

i. What are the aims and functions of warehouses?

A warehouse is a station where goods are stocked on their way to supply chains. Warehouses are also called as distribution centers and logistic centers. Distribution centers are hoarding finished goods on their way to end customers. However, logistic centers are used to store a broader mix of products at diverse points in the supply chain. There are multiple functions of warehouses,
a) Providing required storage at key points in a supply chain
b) Giving secure storage of the type needed by materials
c) Keeping all materials in good condition and with minimal damage
d) Giving high customer service
e) Doing all necessary activities efficiently and with low costs
f) Getting high productivity and utilization of resources
g) Controlling all movements of materials effectively and without errors
h) Sorting materials arriving and quickly transferring them into storage
i) Picking materials departing, quickly transferring them out of storage and consolidating
deliveries
j) Storing the whole range of materials needed
k) Being flexible enough to deal efficiently with variations in stock levels
l) Allowing for special conditions and rotation of stock, etc.
m) Giving safe working conditions and compliance with regulations
ii. What is the difference between public and private warehouses?

A public warehouse is run as self-governing business, that makes money by charging user a fee. These public warehouse are built for the purpose of lease to other companies. These include bonded warehouses, cold stores, bulk storages, tankers and other specialty stores. These warehouse are made flexible in order to be used for any business or product type. There are normally equipped by many additional arrangements for smoother warehouse operations. This make them more flexible as compared to private warehouses.

Private warehouses are owned or leased by a business as part of their own supply chain. The business runs its own warehouses in order to have sustained the major supply chain operations. This results in more control of logistics in-house and allows incorporation of warehousing with wider activities of supply chain.

Private warehouses have raised fixed costs but lower unit operating costs, while public warehouses have small fixed costs but potentially high variable costs.

iii. Explain the advantages of public warehouses.

As discussed above, public warehouses are considered as more flexible and have many arrangements already done to support warehousing operations. There are many other advantages of public warehouses, some are;

a) Flexibility to deal with changing demand and volume fluctuations
b) Ability to supply skills and knowledge
c) Access to the newest equipment and practices
d) Avoiding big capital investment, giving higher return on investment
e) Easy access to a wider geographical region
f) Allowing immediate tests of working in new areas
g) Use of economies of scale to lessen warehousing costs
h) Consolidating loads with other organisations to decrease transport costs
i) Certain high quality and well-organized service
j) Flexibility to deal with varying conditions, removing risks from dated practices and technology

iv. What are manual warehouses?

This is most likely the easiest planning to visualize, and is still one of the most frequent. Items are stored on shelves or in bins. People go around and choose items from the shelves, and put them into some kind of container for movement.
Manual warehouses only work if the items are small and light enough to lift. Shelves must be low enough for them to achieve and close together to decrease the distance walked.

v. What are automated warehouses?
Manual and mechanized warehouses are normally having comparatively elevated operating costs. These operating cost can be reduced along with recovering aspects of service by using mechanization. However, this change can only be implemented when the warehouse operations are vast and available investment is surplus to invest in such big project. These automated warehouses can have the following components,

a) Storage regions that can be accessed by mechanical equipment like boom lift, man lift or forklift. These often make use of narrow passages to get an elevated density of materials and reduce the distances moved.
b) Equipment to shift materials around the warehouse. These are usually automated guided vehicles.
c) Equipment to mechanically choose materials and place them into storage, including high speed stacker cranes that can arrive at any point in the thin passage very fast.
d) Equipment to move materials between the diverse types of equipment. These mechanical loaders and unloaders may include industrial robots.
e) A warehouse administration system to record material locations and manage all movements.

vi. What are the main materials used for packaging?

Many items require special protecting packaging during movements chiefly delicate items. There are mainly four functions of packaging,
a. Recognition and product information
b. Protection of items during transportation and warehousing
c. Makes treatment easier
d. Provide support in promotion and advertising the product

There are mainly 5 types of materials used for packaging,
a) Glass: Glass is simple and easy to clean, reuse and reprocess. But it can easily be broken and it comparatively expensive form of packaging.
b) Plastic: Plastic is lighter in weight, strong and easy to clean. However, it is costly to reuse and recycle for reuse.
c) Cardboard: Cardboard is light, cheaper and can easily be recycled. But it has less strength by having poor toughness.
d) Metal: Metal is strongest and tough but due to weight, it can be costly.


2. Outline the activities that take place in a warehouse.
There are many types of activities in a warehouse. Some are of very basic nature but are more sophisticated,

Basic activities: 
a) Receiving goods from suppliers
b) Identifying the goods, match with sales order and finding their planned usage
c) Offloading materials from delivery vehicles
d) Doing incoming inspection of goods and verifying quantities
e) Labeling material for proper identification
f) Sporting goods as essential
g) Moving goods to mass storage area
h) Holding in stock until required
i) Moving material from mass storage to small picking area
j) Picking material from store to meet orders
k) Moving material to a marshaling area
l) Assembling material into order
m) Packing and packaging as needed
n) Loading goods and preparing truckload
o) Housing keeping of warehouse
p) Complying with safety policies in warehouses
q) Keep all records for inventory control and finance

Additional activities in warehouse:
a) Decrease in storage by fast movement of materials
b) Sorting, packing and consolidating deliveries
c) Making warehouse an assembly point. Finished components are purchased from different locations and then combined together in warehouse to form a finished product. 
d) Postponement activity that helps in reducing stocks and increase flexibility.

3. Describe, in detail, the general layout of a warehouse. Using examples and illustrations.

General layout is the most significant decision while design and operating a warehouse in an efficient manner. This explains the physical layout of warehouse, storage rack design, loading and offloading areas, rooms, equipment and so on.

Layout decisions are commanding for three main reasons,
a. Substantial investment of capital and effort
b. Involves longstanding commitments
c. Strong impact on cost and competence of related operations

This gives a very fair idea of important elements in a warehouse like arrival ramp, inspection, segregation area of incoming materials.
a) Storage area to stock items
b) Departure bay where outgoing orders are assembled and dispatched
c) Material handling scheme for moving around
d) Automated system to keep record of daily activities

Racking Layout:
In order to utilize most of the available space, the goods are usually stock in shelves and racks. The racking plan is based on following,

a. Approximate demand and storage requirement for coming years
b. Convert demand in term of movements in and out of warehouse
c. Compare accessible equipment with required capacity
d. Keep sufficient room for storage and moving each item safely
e. Require a broad spectrum layout of racking
f. Make groups of relevant material and sections of racks
g. Simplify movements, eliminating or combining separate movements
h. Use high level storage to utilize most of available space
i. Keep warehouse staff office outside in order to have more space for material inside
j. Keep sufficient passage space for safe movement of forklift
k. Utilize mezzanine floor for picking and administration
l. Try to make straight movements lines
m. Put proper marking for forklift passage, pedestrians path, rack location number etc.

Many types of cost are fixed in running a warehouse like rent, lease, taxes, utilities and depreciation. The major variable cost comes from the warehouse layout which is related to time needed to move material at different locations of warehouse. 

Material handling:
Movement of materials in a warehouse is the main and frequent activity. Offloading material and putting at the right place safely and then upon a sales order quickly packaging for outside delivery safely is called material handling. There are few important objectives for material handling,
a) Moving material around the warehouse as required
b) Moving material fast, reducing the number and length of movements
c) Increasing capacity by moving scrap out timely
d) First in first out & last in first out, depending on nature of product
e) First expire first out, keeping track of shelf life of products
f) Competent material management system
g) Complying safety policy of warehouse

Example and Illustration: (Can making industry)

Centralized warehouse and multiple sub warehouse:
For better and efficient warehouse activities, a centralized warehouse is preferred especially when production units are at distant. 

Type of items in centralized warehouse:
a) Tinplate coil stocked in bulk
b) Cut sheet stock after coiling cutting operation
c) Different type of inks used in printing, all on shelves
d) Copper coils stock that is used in assembly of can machines
e) Chemicals with dedicated safe space
f) Packaging material on dedicated racks
g) Empty pallets on dedicated racks
h) Plastic raw material
i) Aluminum peel off components
j) [bookmark: _GoBack]Finished stock of cans

Sub Warehouse for each unit:
Once production job cards are issued by planning team, the request for material issuance is raised to centralized warehouse. The material is picked based on that requirement is loaded for each factory in order to shift material to sub warehouse. From there the material is issued to production for making finished goods as per customer orders and planned jobs.
Once production orders are finished, the finished products are moved to centralized warehouse and delivery is organized after a loading manifest is made for each truck. This centralized warehouse gives more control over stocks and material movements.
A sub warehouse is meant to keep the stock of few days with no obsolete or slow moving item. This gives very fast movement of materials in these sub warehouses in each production unit. A centralized warehouse gives more control and safety of stocks and easy to plan material requirement planning for purchasing department as well as finance.
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