Organizing Learning

“Spin Your Turbines”

Source:  Internet (mostly Wikipedia)


	Dam
	Power Generated
	Surface area (lake)
	Volume of flow

	North Platte Hydroelectric Facility (Nebraska)
	24 Megawatts
	6.8 km2
	1,700 ft3/s  (48 m3/s)

	Hoover Dam (Arizona/Nevada)
	2,080 Megawatts
	640 km2
	400,000 ft3/s (11,000 m3/s)

	Grand Coulee Dam (Washington)
	6,809 Megawatts
	320 km2
	110,000 ft³/s (3,100 m³/s)

	Three Gorges Dam (China)
	22,500 Megawatts
	1045 km²
	851,612 ft3/s  (24,000  meters3)


1. Find the ratio of Megawatts to cubic feet/second for each of the above hydroelectric plants.

North Platte 
_________________
Hoover          
_________________

Grand Coulee 
_________________

Three Gorges 
_________________

2. Is there a constant ratio between the number of Megawatts produced and the amount of water flowing through the turbines?  Why or why not?

3. How much water would be needed to generate 10,000 Megawatts of power?

4. How much electricity could be generated from a flow of 250,000 ft3/s? 
5. Calculate the ratio of the power generated to the surface area of the lake behind the dam for each dam and compare the ratios.  Are they consistent?

 Organizing Learning

“Spin Your Turbines”

Teacher Key

Source:  Internet (mostly Wikipedia)


	Dam
	Power Generated
	Surface area (lake)
	Volume of flow

	North Platte Hydroelectric Facility (Nebraska)
	24 Megawatts
	6.8 km2
	1,700 ft3/s  (48 m3/s)

	Hoover Dam (Arizona/Nevada)
	2,080 Megawatts
	640 km2
	400,000 ft3/s (11,000 m3/s)

	Grand Coulee Dam (Washington)
	6,809 Megawatts
	320 km2
	110,000 ft³/s (3,100 m³/s)

	Three Gorges Dam (China)
	22,500 Megawatts
	1045 km²
	851,612 ft3/s  (24,000  meters3)


1. Find the ratio of Megawatts to cubic feet/second for each of the above hydroelectric plants.

North Platte     _____0.0141176471__________

Hoover Dam       ____0.0052___________


Grand Coulee      ____0.0619_______

Three Gorges        ___0.0264204826_______

2. Is there a constant ratio between the number of Megawatts produced and the amount of water flowing through the turbines?  Why or why not?

No, due to a variety of factors.  
1.  Where the data was retrieved from, possibly not accurate.
2.  The flow (descent, speed) of the water as it drops through the penstock.
3.  The type (manufacturer) of turbines.
4.  The age of the turbines.

3. How much water would be needed to generate 10,000 Megawatts of power?

Anywhere from 161,550 (Grand Coulee ratio) to 1,923,076 (Hoover ratio)
 

4. How much electricity could be generated from a flow of 250,000 ft3/s? 
Anywhere from 1,300 Megawatts (Hoover ratio) to 15,475 Megawatts (Grand Coulee ratio)

5. Calculate the ratio of the power generated to the surface area of the lake behind the dam for each dam and compare the ratios.  Are they consistent?

Lake Maloney (North Platte) 
3.53

Hoover Dam


3.25

Grand Coulee Dam

21.29

Three Gorges Dam 

21.53

They are not consistent. 
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