EE80J/180)
Lecture 13
4/25/16

Read: www.withouthotair.com/
Personal Audit due 5/9/16. in class
Mid-Term Exam 5/9/16
No class this Friday, 4/29/16
Quiz Monday on reading



Sustainable Energy: Without the Hot Air, David MacKay

Contents

I Numbers, not adjectives

1

W oo NO WM bh wN

I N e
N WA WNRE O

Motivations [html]

The balance sheet [html]
Cars [html]

Wind [html]

Planes [html]

Solar [html]

Heating and cooling
Hydroelectricity [html]
Light [html]

Offshore wind [html]
Gadgets [html]

Wave [html]

Food and farming [html]
Tide [html]

Stuff [html]

Geothermal [html]
Public services [html]

Can we live on renewables?

www.withouthotair.com/

Dedication | Preface (p.viii) | (p.ix)

Il Making a difference

19
20
21
22
23
24
25
26
27
28
29
30
31
32

Every BIG helps [html]
Better transport [html]
Smarter heating [html]
Efficient electricity use
Sustainable fossil fuels?
Nuclear?

Living on other countries' renewables?
Fluctuations and storage [html]

Five energy plans for Britain [html]
Putting costs in perspective [html]

What to do now [html]

Energy plans for Europe, America, and the World
The last thing we should talk about [html]

Saying yes [html]

10

Il Technical chapters

A

T O™TM MO N ™

Cars Il [html]
Wind Il
Planes Il
Solar Il
Heating |l
Waves |l
Tide Il

Stuff Il

IV Useful data

J
K

Quick reference [html]

Populations and areas

UK energy history

Power and carbon translation tables

Bibliography
Index



: time energy
Device power per day per d?;
Cooking

- kettle akw ¥h 1 kWh/d
— microwave 1.4 kW ¥h 0.5 kWh/d
— electric cooker (rings) 3.akw 2h 1.6 kWh/d
— electric oven a3 kW 2h 1.5 kWh/d
Cleaning
— washing machine 2.5 kW 1 kWh/d
— tumble dryer 2.5 kW 08h 2 kWh/d
— airing-cupboard drying 0.5 kWh/d
— washing-line drying 0 kWh/d
— dishwasher 2.5 kW 1.5 kWh/d
Cooling
— refrigerator 0.02 kW 24h 0.5 kWh/d
— freezer 0.09 kW 24h 2.3 kWh/d
— air-conditioning 0.6 kW 1h 0.6 kWh/d

Table 7.4. Energy consumption figures for
heating and cooling devices, per
household.

From “without hot air”



Power consumption (kWh/d/p)
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Figure 30.1. Power consumption per
capita versus GDP per capita, in
purchasing-power-parity US dollars. Data
from UNDP Human Development Report,
2007. Squares show countries having
“high human development;” circles,
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logarithmic scales. Figure 18.4 shows the
same data on normal scales.
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Linear scale
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CA.gov | Contzs

8 CALIFORNIA
=2 ENERGY COMMISSION

Home -» sitingcases -» mosslanding

Moss Landing Power Plant Project

Docket Number:

99-AFC-04 (Application For Certification)
99-AFC-4C (Compliance Proceeding)

Project Status: Licensed; In Compliance Phase. Operational: July 11, 2002



Moss Landing Power Plant

e le
GENERAL DESCRIPTION OF PROJECT (N

On May 7, 1999, Duke Energy Moss Landing LLC filed an Application for Certification (AFC) seeking
approval from the California Energy Commission (Energy Commission) to construct and operate the
proposed 1,060-megawatt (MW) Moss Landing Power Plant Project. The project is proposed to be located
at the existing Moss Landing Power Plant site that was previously operated by PG&E for about 50 years.
This site is located at the intersection of Highway 1 and Dolan Road, east of the community of Moss
Landing near the Moss Landing Harbor.

The project, as proposed by Duke Energy, consists of replacing the existing electric power generation
Units 1-5, (a total of 613 MW built in the 1950s and shut down in 1995), with two 530 MW, natural
gas-fired, combined cycle, units. Each combined cycle unit consists of two natural gas fired combustion
turbine generators (CTGs), two unfired heat recovery steam generators (HRSGs) and a reheat,
condensing steam turbine generator (STG). Each combined cycle unit will use seawater for once-through
cooling. Duke Energy also proposes to upgrade each of the existing Units 6 and 7 by 73 MW.

Duke also planned to remove eight 225-foot stacks and ten large oil tanks.

In 2006, Duke Energy sold the plant to LS Power (LSP) Moss Landing LLC, a subsidiary of LSP General
Finance Co. LLC. The April 2007, the power plant was purchased by Dynegy Moss Landing LLC, a
subsidiary of Dynegy of Houston, Texas.
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Seebeck Effect : temperature gradient causes a voltage/current

Tollof




Seebeck coefficient

 — relative to platinum (uV/K)
Selenium 900
Tellurium 500
Silicon 440
Germanium 330
Antimony 47
Nichrome 25
Molybdenum 10
Cadmium, tungsten 7.5
Gold, silver, copper 6.5
Rhodium 6.0
Tantalum 4.5
Lead 4.0
Aluminium 3.5
Carbon 3.0
Mercury 0.6
Platinum 0 (definition)
Sodium -2.0
Potassium -9.0
Nickel -15
Constantan -35
Bismuth -72

From wikipedia



Peltier Effect: heating or cooling at junction of 2 different
conductors when a voltage is applied

oRlrs
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review: wind turbines

* Kinetic energy = 0.5xpxAxv3 from any fluid

— p= fluid density, A = area of rotors, v = fluid velocity

* Wind velocity varies with height from the ground

e Difference between HAWT and VAWT



