Wood 120 practice final:

Question 5)
A) Provide four reasons why logs are debarked prior to entering a sawmill
1. Permits more accurate measurement of log
2. Prolongs life of saws and planers
3. Reduces dirt and debris in mill
4. Bark is a contaminant in pulp chips
A couple more for good measure (however only put down four on the exam, simon doesn’t like more than what he asks for)
5. Collection of bark for possible sale
6. Collection of bark for burning for energy


B) Describe the type of head rigs (initial log breakdown equipment) and subsequent important lumber processing steps that are found in each of the following two types of British Columbia sawmill.  Your description should include (but not be limited to) information about the type of saws found at the head rig, the process of the log break down and how those steps effect the nature of the lumber produced for further processing in the sawmill.  Note: Both mills are producing lumber for the construction market.
a. Coastal BC mill, processing medium-sized Douglas-fir or hemlock logs
i. Would use multiple bandsaw, either twin or quad and do either single or double pass.  This setup provides a medium-high speed, efficient output while keeping waste to a minimum since the kerf can be as thin as 1/16”.  The logs could also be sent through a chipper head after to flatten the top and bottom of the logs.  The quad bandsaw cut is 4 vertical lines which creates the slab on the outer sides, the Flitch between the two blades on either side, and the “cant” in the middle.  The pieces of lumber produced are then sent through an edger, then graded, then trimmed to length.  The lumber produced with bandsaws will be larger and more valuable.  Each piece can have a customized procedure.
b. Interior BC mill, processing smaller SPF logs
i. Would use a “Chip N Saw” which chips away the top and bottom, then sides of a log first; this is called “profiling”.  The profiled log then is cut with single or double arbour (cut all the way through with one saw, or halfway down and halfway up with 2 separate saws) circular saws into individual pieces of lumber.  This lumber will then be trimmed and is ready to be packed and shipped.  This is a single pass and high throughput operation.   Although there is more waste in a chip n saw, what is important here is high throughput where each log is treated the same. 


Question 6)

A) What are four of the drivers behind the recent increase in interest in bio-energy?
a. Climate change
b. Shortages of traditional energy sources
c. Costs of traditional energy sources
d. Energy security
e. Landfill reduction
f. Mountain Pine Beetle (BC specific)
B) Describe two different technologies that are currently used or under development that utilize wood waste as the primary biomass source in the production of bio-energy.  Your description should include a brief description of the technology, the form of the bio-energy produced and the applications for that energy.
a. Wood pellets:
i. Sawmill waste compressed into small pellets.  They are either burned directly for heat energy, or used to produce electricity (by means of thermal energy).  They can be used in pellet stoves in a consumer’s house to replace traditional heating methods.
b. Gasification:
i. Burns wood waste (the biomass) with a controlled amount of oxygen, this produces a carbon monoxide-hydrogen “syngas”.  This gas can then be burned for the production of electricity or transported for use in other locations as a burnable gas.  

Question 7)

A) What are the essential differences between the approaches to producing wood pulp by chemical pulping and by mechanical pulping processes?  For what are usually considered to be the two most important characteristics of a pulping process, please provide some details to explain in what ways the resulting pulps differ?
a. Mechanical pulping uses heat and mechanical energy to pulp wood(since wood is thermoplastic, gets softer as it gets hotter), this gives a high yield but a lower quality.  
b. Chemical pulping uses heat and chemical energy (dissolves lignin from between and in cells), gives high quality but lower yield.

B) Describe the two essential differences between brightening and bleaching. Please indicate which one of these processes is better suited to the treatment of chemical pulp and which one is better suited to the treatment of mechanical pulp (and explain why).
a. Bleaching is permanent and removes residual lignin where as brightening temporarily impacts the chromophoric structures in lignin.  Bleaching is better suited to chemical pulps because it helps produce a higher quality product.  Brightening is suited more for mechanical pulping because quality isn’t as big of an issue since the final product is cardboard or other lower quality items.

C) Briefly describe the papermaking processes and machines that are used to make:
a. Relatively thin paper products
i. Pulp is formed, then pressed, then dried.  Done at highspeed so that water is sucked away and pulls at the fibers/cellulose into a thin and even web. (weak answer)
b. Relatively thick paper products
i. Ya

Question 8) The forest industry in British Columbia is divided into three different main industry categories.

A) Please explain what types of products are included in the “Value Added Wood Processing Industry” category.
a. Products which through adding labour and capital into the manufacturing of a product increases its value in the marketplace.
So this would include furniture, architectural millwork, stairs, mobile homes, windows, and doors.
B) How important is the “tertiary” category for the “Value Added Wood Processing Industry” and what is included within the “Tertiary” category?  (Be specific)
a. The Tertiary category is important because it provides the service and knowledge required to maintain and improve the sustainability, innovation, and productivity of the secondary sector.  It includes equipment supply, education/research, consulting, transportation and distribution. 

Question 9)

A) Why is it necessary to grade hardwood and softwood wood?
a. Regulates the characteristic of lumber.
b. Grading rules ensure a uniform quality of lumber and wooden products.
c. Regulates the terminology used for different defects, grades and species.
d. Proper grading will lead to high quality products and cost savings.
e. Decrease deviations in wooden components within a company.


B) Softwood grading rules categorize defects into three broad groups.
a. Name and define the three groups.
i. Natural – caused by nature, characteristics which occur or develop on the living tree
ii. Manufacturing – those caused by equipment during manufacturing and handling
iii. Seasoning – those caused by drying
b. List two defects within each group
i. Natural – knots, stained wood
ii. Manufacturing – Torn grain, machine gouge
iii. Seasoning – splits, warp

Question 10) Veneering is an excellent method to cover composite boards with different types of decorative veneers.

A) Please explain the difference between flat grain and vertical grain veneer.
a. Flat grain is a tangential cut on a log, very wide between growth rings while vertical grain is a radial cut where growth rings are as close together visually as they could be.
B) Describe and sketch one manufacturing method of how to produce:
a. Flat grain veneer
i. Horizontal slicing method, halve the log, then slice away at one side until halfway through the half.  
b. Vertical grain veneer
i. Horizontal slicing method, half the log, then after you are halfway through the half, the grain will become vertical grain veneer.
C) Why is it sometimes beneficial to apply an edge band around the edges of composite panels?
a. To protect the panel, to hide ugly edge and create the illusion that the panel is actually a solid piece of wood.

Question 11) The primary and secondary industries often measure the “Lumber Recovery Factor” (LRF) in a sawmill.

A) Explain at least three different methods of how to increase the LRF in a sawmill
a. [bookmark: _GoBack]Use better quality logs, this will decrease the amount of waste due to knots or bad taper etc....  Use better sawing technology and optimization of cuts including thinner saw blades so less wood is turned into sawdust.  Use larger logs because there is less waste in a larger log because the cant and flitches are larger which means more useful wood product per log.




