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Heat Loss

Five methods of heat loss / gain are:
1. Convection which occurs when air currents pass by your body, cool or warm. Examples of 

a. Loss:

i. Wind chill

b. Gain

i. Warm air heater

2. Radiation 

a. Loss - Occurs when your body heat escapes from your core.  Heat loss escapes mostly from your head, or when your body is in direct contact with cold or warm objects.

b. Gain – Occurs when your body absorbs heat from an object.  Sitting next to a camp fire simply moving, exercising but not perspiring or eating something with high calorie counts to increase metabolism and generating body heat.

3. Evaporation - Occurs when the body perspires and the body temperature is under constant fluctuation due to levels of activity.  Heat loss is best controlled though moisture management.  Staying dry and using a quick-dry moisture wicking material next to the skin is the best method for preventing heat loss due to evaporation. 

4. Conductive – when the body is in direct contact with cold or warm objects.

a. Loss – Sitting or sleeping on cold ground.

b. Gain – Group body heat, warm Nalogene water bottles, hot rocks from the fire

5. Respiration – Occurs when you breathe cold / warm air.  It directly affect the core body and is difficult to control

a. Loss – Cover your mouth with scarves or garments

Dangers of Wind chill:
http://www.msc.ec.gc.ca/education/windchill/windchill_threshold_chart_e.cfm
Wind Chill Hazards

Check the wind chill before you go outdoors in the winter, and make sure you are well prepared for the weather. Even moderate wind chill values can be dangerous if you are outside for long periods.

Note: The guidelines on frostbite in the table below apply to healthy adults. 

	Wind Chill Hazards and Risk of Frostbite 

	Wind Chill
	Risk of frostbite
	Health
Concern
	What to do

	0 to 
-9 
	Low
	- Slight increase in discomfort 
	- Dress warmly, with the outside temperature in mind. 

	-10 to
-27 
	Low
	- Uncomfortable
- Risk of hypothermia if outside for long periods without adequate protection 
	- Dress in layers of warm clothing, with an outer layer that is wind-resistant.
- Wear a hat, mittens and scarf. 
- Keep active. 

	-28 to
-39 
	Increasing risk: exposed skin can freeze in 10 to 30 minutes
	- Check face and extremities (fingers, toes, ears and nose) for numbness or whiteness 
- Risk of hypothermia if outside for long periods without adequate protection
	- Dress in layers of warm clothing, with an outer layer that is wind-resistant.
- Cover exposed skin: wear a hat, mittens and a scarf, neck tube or face mask.
- Keep active. 

	-40 to
-47 
	High risk: exposed skin can freeze in 5 to 10 minutes*
	- Check face and extremities (fingers, toes, ears and nose) for numbness or whiteness (frostbite)
- Risk of hypothermia if outside for long periods without adequate protection
	- Dress in layers of warm clothing, with an outer layer that is wind-resistant.
- Cover all exposed skin: wear a hat, mittens and a scarf, neck tube or face mask.
- Keep active.

	WARNING LEVEL**
-48 to
-54 
	High risk: exposed skin can freeze in 2 to 5 minutes*
	- Check face and extremities frequently for numbness or whiteness (frostbite)
- Serious risk of hypothermia if outside for long periods 
	- Be careful. Dress very warmly in layers of clothing, with an outer layer that is wind-resistant.
- Cover all exposed skin: wear a hat, mittens and a scarf, neck tube or face mask.
- Be ready to cut short or cancel outdoor activities.
- Keep active. 

	-55 and colder 
	High risk: exposed skin can freeze in less than 2 minutes
	DANGER!
- Outdoor conditions are hazardous 
	- Stay indoors. 


* In sustained winds over 50 km/h, frostbite can occur faster than indicated. 

**In parts of the country with a milder climate (such as southern Ontario and the Atlantic provinces except Labrador), a wind chill warning is issued at about -35. Further north, people have grown more accustomed to the cold, and have adapted to the more severe conditions. Because of this, Environment Canada issues warnings at progressively colder wind chill values as you move north. Most of Canada hears a warning at about -45. Residents of the Arctic, northern Manitoba and northern Quebec are warned at about -50, and those of the high Arctic, at about -55. 

Layering Principle / Clothing Types and Characteristics 



   










1. Layering Principle / Types

2. Key Points COTTON KILLS, number of layers, reasons for each layer, terms – moisture management, breathable, quick dry, wicking, water proof, wind proof
a. Inner / Base - moisture wicking, breathable, quick dry material
i. Synthetic Fibers – Under- armor Polypropylene/Polyester/Nylon 
ii. Natural Fibers – Silk, silk worms and spiders
b. Mid-Layer - provide a breathable insulating factor generally found in different weights and thicknesses.  
i. Synthetic Fibers – Polar tech fleece heavier layers and thicknesses of polypropylene

ii. Natural Fibers – 

1. Wool, sheep, maintains up to 80% of warmth value when wet

2. Down, feathers from geese and ducks, BEST warmth to weight ratio, no good when wet. 

c. Outer Layer - Wind / Water proof breathable shells

i. Gore-Tex and other brand names that provide protection from the elements and allow your moisture management layers work keeping you dry. Membrane that allows water vapor molecules to escape and keeps rain water molecules out.
d. There are many brand name materials for all three layers.  Be sure to read labels when purchasing.
3. Layering / Moisture control systems exam question

a. Explain the layering system, what is the concept behind layers of clothing, and provide details on how and why you should manage moisture. /15
4. Material types and other items to consider  – see MEC.com 
a. Natural – Cotton, Silk, Wool, Hemp, Down fill, Leather
b. Synthetics – polypropylene, nylon, polyester, fleece, Gore-Tex, dry plus
c. Shell material and stitching  

d. Socks

e. Gloves and mittens – layers as well, inner next to skin glove, middle insulating glove or mitt, and then an outer mitten waterproof extra-large shell.
Warm weather clothing and hand system - NOLS

https://www.youtube.com/watch?v=Y-5xJh8jSg4 

5. Clothing Materials -  Handout

a. Investigate the different name brands available.

Staying warm and comfortable sleeping tips
1. DRY CLOTHES ON BEFORE GOING TO BED – put the clothes to be worn the next day in the sleeping bag with you.

2. Hot water bottles in the sleeping bag.  Work best if they are covered with a sock and this keeps your socks for the next day warm.

3. Layers under you, sleeping pad (Therm-a-rest) with extra insulation under your body protecting from the cold ground. Insulate from the ground up.
4. Next day clothing in the sleeping bag with you for the night, provides warm clothing to put on in the am.

5. Hats, tuques, balaclavas, mitts and gloves.

6. Snacks before you go to bed to increase metabolism.

7. Activity before going to bed, not to much, just enough to raise body temperature, DO NOT PERSPIRE.

8. Washroom before going to bed, body does not waste energy/heat keeping bladder warm.

9. Avoid tobacco and alcohol
Divide the class into groups of three or four.  Each group should write down the questions, answers the questions and bring in their clothes on Thursday to present to the class for ONE of the following scenarios.

Mock Dress assignment: Computer research clothing and materials.
1. Pass in your answers to:

a. Preferred types of clothing to wear for your given scenario? MOC shopping trip.  Provide a list of preferred items from a store.  Dress from head to toe for the activity.  Include types of materials found, costs and websites to purchase the items.
b. Show and tell your best available items for your given scenario.  (Minimum 5 additional item not regularly brought to class)  Bring items in from home to show the class how you and your group would dress for the given scenario with you available clothes from home.
c. For your given scenario which types of heat loss are you protecting yourself from?

2. With your group gather the most appropriate set of clothing to dress a person in one of the following situations.

a. Shoveling Snow; cold wet damp day

b. Snowmobiling; -30 degrees Celsius, 20km/h wind going to Fredericton

c. Down Hill Skiing; bright sunny day

d. Winter sleep over; -15degrees Celsius no wind, no activity, no fire, no external heat.

e. Walking a dog; wet rainy day +4 degrees Celsius

f. Sliding with friends; -5 degrees Celsius, sunny.

g. Ice Fishing; -20 degrees Celsius, No wind, no shelter, no heat

h. Horse and sleigh ride; clear night sky, -8 degrees Celsius, 5km/h wind

i. Skating; outdoor rink, no wind, cloudy, -5 degree Celsius. 

Outdoor Pursuits Equipment Research
Students should develop an understanding about good and bad qualities of outdoor recreational equipment.  This should include qualities to look for, sizing, pricing, materials, durability, weight, transportability and usability.  Research the included web sites and expand your knowledge base pertaining to the following items of equipment:

Back Pack – Day vs. Expedition



1. Understand appropriate size for specific trips. Measured in Volume 115 litres -20 litres sizes
2. Choice of material and types of material to look for.

a. Rip stop

3. Styles and options

a. Loading

b. Compartments

c. Zippers

d. Shoulder straps and hip belts

e. Internal and external frames

4. Choosing a proper pack

a. Types of packs

b. Fitting a pack to your body
5. NOLS packing a back pack video

https://www.youtube.com/watch?v=JsHPOeY64uM 
Tarps
· Blue green plastic materials form Canadian Tire

· Nylon materials with reinforced corners and straps for various users and designs from MEC. 

Water Treatment reference the NOLS text book
Water Treatment pages 230-233 Main Points

Types

1. Filter 

a. Micron filters between 0.2 and 0.004 microns

b. Good for removing microorganisms NOT for viruses

c. Read labels and look for size of microns filtered out, pumping capacity and life of filter

2. Chemical

a. Iodine and Chlorine tablets will kill microorganisms and viruses but leave a bad taste in the water.  Will NOT remove dirt particulates

b. Usually found in tablet forms, must read labels to determine ratio of water to tablets and allow time for the chemical to work.

3. Boiling

a. 3 minute minimum

b. Will remove or kill microorganisms and viruses, will not remove particulates.  

c. Need to plan for time to cool when used to treat drinking water

What are you protecting yourself from:

1. Protozoa 

a. Single celled creatures usually between 2-15 micron in size. 

b. Giardia lambia and  Cryptosporidium and common examples

c. Are found or originate from dead decomposing animals and feces in close proximity to water.

d. Cause flu like symptoms, diarrhea, upset stomach, fever aches and pains

2. Bacteria

a. Single celled microorganisms between 0.2 and 10 microns in size.

b. Cholera, E.Coli and campylobacter are common examples

c. Cause “Traveler’s Diarrhea”  and flue like symptoms

3. Viruses 

a. Too small to be filtered

b. Must be killed by heat (boiling) or chemicals

c. Examples are Hepatitis A

4. Particulate matter

a. Dirt and small particles that can be filtered out with a cloth

Tents 




1. Seasons and conditions

2. Sizes and shapes

3. Weights, materials and features

a. Fly

b. No see-um mesh

c. Sealed seems

d. Sown in floor

e. Footprints – ground sheet

f. Quality zippers

g. Aluminum vs. fiberglass poles

h. Sleeves vs. hooks, free standing
i. Ease of set up and take down

j. Packing tips

4. Care, maintenance, repair and storage

5. Site selection – Flat even ground, LNT principles, animal paths and food safety
Sleeping Bags



1. Temperature ratings:

a. What does this mean?

b. What should you know about your own body?

2. Styles:

a. Barrel

b. Half mummy

c. Full mummy

3. Draft tube

4. Zipper quality and liner – anti snag strip
5. Foot Box

6. Fill qualities

a. Down vs. Synthetic

b. Inner liner;

i. Smaller than outer

ii. Different material than outer

c. Stitching to hold fill in place (does it go straight through the bag and create drafts or is it off set?)

7. General qualities

a. Loft ability

b. Compress ability

c. Drape ability

d.  Weight to warmth ratio
Sleeping Pads
1. The only piece of equipment recommended in this class is the official Therm-a-rest.  Spend the money and purchase a quality brand name item if you want to sleep well outdoors

a. Self inflating closed / sealed foam mattress of various sizes and thicknesses.  New models are filled with down and other lofting synthetic materials
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2. Best to insulate from the ground up as much as on top of you when sleeping outside, try to eliminate dead un-insula ted air space.
3. Other options include

a. Blue and yellow foam of various density and thicknesses.  – thick and bulky, not as comfortable

b. Air mattress – lots of dead air, often switch with weight of other people.

Sleeping systems
Sleeping systems are very personal.  You need to experiment with different options before investing in gear.  Cover the basics to ensure a good start.

1. Ground sheet – trap or tent

2. Sleeping pad 

3. Extra insulation if required under you before over you.

4. Sleeping bag

5. Hot water bottles

6. Dry clothes in sleeping bag damp item between sleeping pad and Them-a-rest
7. Damp socks on shoulders and/or thighs

8. Dry sleeping wear, including hat / tuque /face mask and mittens.

9. NOLS Sleeping tips video

https://www.youtube.com/watch?v=KXpFNdC5GuI 

Boots and Socks



Choosing the correct footwear and keeping your feet warm and dry is essential to enjoying your hiking trips.

1. Water resistant vs. waterproof

2. Leather vs. Synthetic

3. Aggressive soles

4. How to properly fit hiking shoes

5. Breaking in, caring for and properly maintaining footwear

6. Wool and quick dry socks

7. Layering socks

8. Blister care and prevention

9. NOLS Bootie system

https://www.youtube.com/watch?v=_ygDLGpK6hE 

Footwear: 

1. MEC
Socks: 

2. MEC
3. Wool or quick dry material

4. Non constricting

5. Constant process of drying them out

a. between foam pad and Therm-a-rest

b. Over shoulders or on thighs while sleeping

Trekking poles
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Trekking poles and walking sticks help distribute the weight of longer hikes over your entire body and help you use your entire body for the hike.  They are becoming more popular.
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