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Scientific Experiment: Estimating Human’s Feelings on Weather
(Author: Ng Wai Fong)
A. Objectives
1. To understand thermal perception of human under different simulated weather conditions.

2. To understand the development of a thermal comfort index through data manipulation.
B. Apparatus
Anemometers, thermometers, umbrellas, portable fans, timer
C. Grouping
	Student Groups
	Simulation process

	
	Stage 1 (3 min)
	Break
	Stage 2 (3 min)

	Group 1
	Expose to sunlight and wind
(Turn on the fan#)
	After Stage 1, take a break under covered area for 5 mins.
	Expose to sunlight without wind

(No apparatus provided)

	Group 2
	Expose to sunlight without wind

(No apparatus provided)
	
	Expose to sunlight and wind
(Turn on the fan#)

	Group 3
	Expose to wind without sunlight

(Open an umbrella to block the sunlight* and turn on the fan#)
	
	Without sunlight and wind
(Open an umbrella to block the sunlight*)

	Group 4
	Without sunlight and wind

(Open an umbrella to block the sunlight*)
	
	Expose to wind without sunlight

(Open an umbrella to block the sunlight* and turn on the fan#)


*Keep the umbrella at least 30cm above head.

#Blow your head horizontally by the portable fan from approximately 15cm.
{Teacher can adjust the distance base on the result}
D. Procedures
Choose an open area with stronger sunlight and higher air temperature to collect data.
{ During the activity, teachers should pay attention to students’ health status. }

1. Students are divided into 4 groups. Every student is at an arm's length apart from the others to avoid the effect of shadowing.
2. Students of each group have to stay under the simulated weather condition in stage 1 for 3 minutes, and then record the air temperature estimated by their own feelings. Meanwhile, the teacher records the wind speed from the portable fan^, and the air temperature and relative humidity at the covered area 1.5 meters above ground level.
3. Students take a break under covered area for 5 minutes.
4. Repeat step 2 for the stage 2.
5. Each group calculates the average air temperature estimated by feeling under different simulated weather conditions.

(Suggestion: air temperature estimated by feeling under same simulated weather condition from different groups can be averaged together)
^The portable fan should blow to the anemometer horizontally at a distance of about 15cm.
{Teacher can adjust the distance base on the result}
E. Results
	Group
	
	Location
	

	Time
	
	Date
	

	Descriptions of the real weather conditions
	

	

	Simulation process
	Estimated air temperature by feeling [°C]
	Measured air temperature (Ta)
[°C]
	Relative humidity (rh)
[%]
	Average wind speed (ws)
[km/h]
	Thermal comfort
(Circle the one that describes the best)

	Stage 1
	
	
	
	
	Uncomfortable

	
	
	
	
	
	Very hot

	
	
	
	
	
	Hot

	
	
	
	
	
	Moderate

	Stage 2
	
	
	
	
	Uncomfortable

	
	
	
	
	
	Very hot

	
	
	
	
	
	Hot

	
	
	
	
	
	Moderate

	

	Stage 1
	The air temperatures estimated by groupmates: [°C]

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	Mean value
	

	Stage 2
	The air temperatures estimated by groupmates: [°C]

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	Mean value
	


	Analysis
	Which meteorological factor(s) influence our feelings on air temperature?



	
	Use the formula below to calculate the apparent temperature (AT) [°C].
AT = Ta + 0.33×e − 0.70×ws − 4.00 
e = rh/100×6.105×exp(17.27×Ta/(237.7+Ta))



	
	Which one, apparent temperature or air temperature, can better represent the feelings of human on different weather conditions? Explain.
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