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DEA 3500: HUMAN FACTORS: THE AMBIENT ENVIRONMENT (Fall 2016) 
 
NAME:       

 
HOMEWORK 1 

NOTE: You should consult the required readings for answers to most of these questions. 
PRINT THIS OUT AND HAND IT IN BY THE DUE DATE 

Due Date: Thursday September 15th in class 

 
1.  Indicate whether the following statements are true or false: 

a. cold air always contains more moisture than hot air  True    False 
b. psychrometry studies air temperature and humidity  True    False 
c. warm air is always more humid than cold air   True    False 
d. moist cold air is lighter than dry warm air  True    False 
e. still air is always more humid than moving air  True    False 
f. warm air has a higher SVP than cold air  True    False 
g. most of our body heat is lost to the environment through conduction True    False 
h. at an air temperature and radiant temperature of 25.6°C most body  

heat is radiated to the environment through evaporation processes True    False 
i. at an air temperature of 73.0°F and radiant temperature of 22.8°C  

most body heat is lost to the environment through convection  True    False 
j. at an air temperature of 17.2°C and a radiant temperature of 66°F  

most body heat is lost to the environment through radiation processes True    False 
k. at an air temperature of 35.6°C and a radiant temperature of 98.0°F  

all body heat is lost to the environment through evaporation processes True    False 
 

 2. Name a physical thermal variable that can be measured with the following instruments:  
 a) hygrometer or sling psychrometer          
 b) dry bulb thermometer      
 c) globe thermometer       
 d) hot-wire anemometer      
  
3. Clothing plays a major role in determining thermal comfort. What is the clothing insulation 

value (clo) for each of the clothing ensembles listed in Table 1 in this HW for an active 
person (1.8 mets): 
a. outdoor summer clothes for a man comprising a short sleeve knit sports shirt, briefs, 

straight trousers (thin), ankle-length athletic socks, shoes =     
b. outdoor summer clothes for a woman comprising scoop neck blouse, bra and panties, short 

shorts, bare legs, thongs =    
c. outdoor winter clothes for a man comprising long underwear bottoms, long sleeve flannel 

shirt, straight trousers (thick), long sleeve (thick) sweater, single-breasted (thick) jacket, 
calf length socks, shoes   =    

d. indoor winter clothes for a woman comprising bra, panties, knee socks (thick), long sleeve 
sweater (thin), sweatpants, slippers =     
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4. Indicate whether each of the following statements is true or false: (circle answer) 
a. high clo value fabrics always have high permeability True False 
b. the U value is the sum of the R values for insulation True  False 
c. dark colors are good absorbers of infrared  True  False 
d. the heat content of air is called the air temperature True  False 
e. still air has a high thermal resistance  True  False 

 
5. Indicate whether each of the following statements is true or false: (circle answer) 

a. The upper and lower acceptable limits for skin temperature  
differ by 10°F    True False 

b. Hot air molecules are lighter than cool air molecules True False 
c. Air velocity has a linear effect on heat loss from the body core True False 
d. A fourfold change in air humidity doubles the rate of heat loss from  

the body   True False 
e. The amount of radiant heat energy exchanged between the  

environment and an upright body is greater for a front facing  
heat source than for an overhead heat source  True False 

f. Clothing affects convective heat loss from the body True False 
g. Evaporative heat loss from the body is greater when the skin is dry  True False 
h. Evaporative heat loss from the body is greater when relative humidity 

is high    True False 
 
6. The effective temperature combines air temperature, humidity, and air movement to create a 

scale of equal sensations of warmth or cold. Complete the following. (ta = air temperature; 
tw = wet bulb temperature; RH = relative humidity; ET* = effective temperature) HINT – 
use the psychometric chart in this HW: 

  a. ta = 90°F, RH =50%, ET* =  °C 
  b. ta = 30°C, RH = 40%, ET* =  °F 
  c. RH = 20%, ET* = 21.1°C, Ta =   °C  
  d. ta = 31°C, ET* = 85°F, RH =    % 
  e.   ta = 85°F, RH = 80%,  ET* = 32.2°C, Tw =     °F 
  f. ta = 90.0°F, tw =  27.2°C, RH =    % 
 
7. Calculate the operative temperatures for the following situations: 
HINT – the formula in °C is (top = Ata + (1-A)tr) 

 
  a. ta = 27°C, tr = 75.2°F, A = 0.5,  top =    °C 
  b. ta = 73.4°F, tr = 69.8°F, A = 0.7,  top =   °F 
  c. ta = 29°C, tr = 77°F, A = 0.7,  top =     °F  
  d. ta = 30°C, tr = 29°C, A = 0.6,  top =      °C 
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8.   For the following values of natural convected wet bulb temperature (NWB), globe  
      temperature (GT), and dry bulb temperature (DB) calculate the wet-bulb globe temperatures     
      (WBGT) and the Botsball index. HINT – see the full formula in the Thermoregulation slides: 
  a. NWB = 27°C, GT = 24°C WBGT (indoors) =     °C 
  b. NWB = 72°F, Air = 77°F, GT = 24°C, WBGT (outdoors) =    °F  
  c. BB = 31.55°C, WBGT  =   °F  
  d. WBGT = 33.9°C, BB  =    °F  
 
9. Indicate whether the following statements are True (T) or False (F). 

A person will be comfortable: 
f. at 40% humidity, sedentary, and light clothing at 18.33°C True  False 

a. at 40% humidity, medium activity and light clothing, at 23.9°C True  False 
b. at 60% humidity, medium activity and clothing, at 15.6°C True  False 
c. at 20% humidity, high activity, medium clothing, at 14°C True  False 
d. at 60% humidity, high activity, light clothing, 15.5°C   True  False 
e. at 80% humidity, medium activity, medium clothing, 59°F True  False 
f. at 100% humidity, high activity, medium clothing, 13°C  True  False 
g. at 80% humidity, sedentary, medium clothing, 7°C True  False 

 
10. Air velocity and air temperature affect the percentage of people dissatisfied with feeling a 

draught around their head region. Using this knowledge complete the following:  
 (v = mean air velocity in m/s; Ta = air temperature; %D = percent dissatisfied): 
  a. ta = 73°F, v = 0.98 ft/s, %D  =      

  b. ta = 26°C, v = 0.66 ft/s, %D  =      
  c. v = 0.4 m/s, %D  =70%, ta =   °C  
  d. ta = 23°C,  %D =  20%, v =    m/s 
 

13. Heat stress produces a number of physiological changes in core (rectal) temperature. Using 
the information in the textbooks complete the following to illustrate some of these changes: 

a. ET = 69.8°F, work activity = 180 k cal/hr, core temperature =   °C  
b. ET = 32.2°C, work activity = 300 k cal/hr, core temperature =   °C 
c. core temperature = 99.5°F, work activity = 180 k cal/hr, ET =  °F 
d. the pulse rate for men working at 300 k cal/hr in a hot climate (48.9°C, 17% RH) for 5 

days =   bpm 
e. when the mean core temperature of men working for 3 days at 300 k cal/hr in a hot 

climate (48.9°C, 17% RH) is 38.3°C , ~mean pulse rate =   bpm 
f. the sweat loss rate for men working at 300 k cal/hr in a hot climate (120°F, 17% RH) 

for 5 days =   kg per 70 kg/hr 
g. 7 days acclimation for men working at 300 k cal/hr in a hot climate (48.9°C, 17% RH) 

results in an adaptive fall in core temperature of around =   °C 
 

12. Indicate whether the following statements are true or false:  
a. heat illness is always greatest among construction workers True    False 
b. people who work in cold environments can be at risk for frostbite True    False 
c. metabolism increases 15% with a 1 ºC rise in body core temperature True    False 
d. heat exhaustion can cause headaches True    False 
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13. List three physiological changes accompanying heat acclimatization: 
 a.         
 b.         
 c.         
 
14. Indicate whether the following statements are true or false: 

a. exhaustion from physical work occurs faster in hot environments True False 
b. heat stress sweating can exceed 17L per hour True False 
c. in a hot environment people should drink 3L of water every hour True False 
d. body heat is lost through the evaporation of sweat True False 
e. heat stroke is the first sign of heat illness True False 
f. profuse sweating is a characteristic of heat rash True False 
g. heat stress tolerance improves with increased fitness True False 
h. young children are more susceptible to heat stress than adults True False 
i. hyperhydration can result from excessive sweating True False 
j. the heat index measures heat-humidity combinations True False 
k. exhaustion from physical work takes longer in cold climates True False 
l. thermal stress always diminishes visual reaction times True False 
m. brief exposure to heat always impairs simple task performance True False 
n. frequent rest breaks in a hot environment help reduce heat stress True False 
o. the wind-chill index measures heat-humidity combinations True False 
p. air cooled vests work better than fans to reduce heat stress True False 
q. when the HSI is 100% the required evaporative cooling capacity is  

equal to the maximum conductive capacity of the body True False 
 
15. Indicate whether each of the following statements is True (T) or False (F): 

a. hypernausemia is the first stage of heat illness True  False 
a. women are much more susceptible to heat stress than men True  False 
b. physical fitness improves tolerance to cold stress True  False 
c. elderly adults can suffer from cold stress more than young adults True  False 
d. hypohydration can result from excessive sweating True  False 

 
16. Indicate whether each of the following statements is True (T) or False (F): 

a. dehumidifiers can help to reduce the effects of heat stress True False 
b. task variables like work rate never have an effect on heat stress True False 
c. a fan works better than an ice-bag vest to reduce heat stress True False 
d. frequent rest breaks in a cool environment can reduce heat stress True False 
e. there is great variability is people’s ability to acclimatize to heat True False 
f. exposure to air conditioned spaces interferes with heat acclimatization True False 
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Table 1. ASHRAE 55-2010 Clothing Insulation Values 
 
A rough estimate of the clothing insulation for an active person is 
Icl, active = Icl × (0.6 + 0.4 / M) 1.2 met < M < 2.0 met 
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Psychrometric chart (from Sanders & McCormick, 1993, Chap. 17, p 557) 
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