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ik Ajewe”er needs to melta 5 kg block of silver at 20 °C, in order to pour into her molds.

How much heat is needed to achieve this in kJ?

g Solar energy is incident on a Parking lot with intensitg 1000 W/m?,
and 75 % of it is absorbed. After 8 hours of exposure, how much
energy per squarecl meter has been absorbed? Express your answer

in Btu/m? and in calorie/m2.

After 8 hours of exposure the energy absorbed per
squared meter will be (remember that Wadb/s)
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Convert this to Btu/m?
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Answer= 1.9x10" Btu/m?



Continuation: If 50 % of the solar energy (again with intensi‘c9 1000 W/m?)
incidentona’®mx3m surface for 30 minutes is used to heat up 10 kg of

water, how much is the increase in the water temperature?

On a surface of 3 x 3 = 9 m$2$, the solar energy c]epositecl in 50 minutes is
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where we used 1 kJ = 1000 J. Now, 50% of this energy is used to heat
up the water:

Q= 0.5 x 1.62 x 10* kJ = 8.1 x 10° kJ

To find the increase in the water temperature, use Q=m C AT

where C is the heat capacitg of water, mthe mass and AT the increase in temperature.
Solve for AT.

Q 8.1 x 103 kJ

= — =193 °C
mC 10 kg x 4.2 kJ /kg C

AT




4. Anideal heat pump takes in work at the rate of 3000 Btu/ second and
delivers heat at the rate of 5000 Btu/ second. What is the power that it absorbs from the environment?
What is its coefficient of Pencormance? Iif the pump is non ideal,

would its coefficient of Pemcormance decrease or increase?

Let's call P, the input power (3000 Btu/s), Pc the power
iR
absorbed from the environment and Py the power delivered. In terms
of W, Qc, Q% these powers are simplg PinPut:'W/ time,
e.g Pc=Qc/time, P=Q,,/time. We find

Pe = Py — Pyput = 2000 Btu/s

The coefficient of Pemcormance IS
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If the pump were not ideal) the coefficient of Performance would decrease



Next set of toPics:
Electric Energg Concel:)ts
Electrical Laws (Ohm’s law, Joule Heating)

s 4L CERICFCRIE: Volta e, Resistance
I:aradag’s law and the Generation of electr:c:tg =

Joule Hea’ting.

Transmission of clectricitg (trans?ormers}
Appliances and

their evaluation

L ater in a two weeks Solar cells and their egiciencg, basics of quantum theorg

Supplementarg notes to RK. on web



Common Denominator

Coal, Pe’croleum, Natural Gas, Nuclear, chlro all end up creating electricitg

Electricitg is a crucial Par‘c of the energy enterprise giving it Portabilitg.

Elec’cricitg Basics:

Electrostatics:

Rubbing generates electrical Potcntial, Lightcning

Unit of

() Coulomb charge is a

Coulomb
Like charges repel

OPPosite chargcs Sttraet
S the Force between two charges
i =

‘< IS the Coulomb Force constant.

()1Q)2

F(R) = k2

k] = 8.99 x 10° Newton MeterZ/Coulome



Moving charges give currents: e|ectrod9namics

Current:
Batterg
‘ l A
v Resistance R il Q
\/\/\/\/\/\/\/\/\/\/\/\ At
T,

I Ampere = Coulomb/sec

Useful Analogg: Charge “Q” is the total quantitg of waterin a tank.

C(l))

Current is the amount of water Howing through & Pipe per second

Unlike charge, the current has a direction. We may speak of Q as a scalar and | as a vector.

Examplel: 100 Coulombs in 10 seconcls gives areurrent o1C 10 amperes

fixamplez A bulb has a Irﬁlow oxcl amp and is used For 10 minutes. Total charge = 600 seconds x 1 ampere = 600

COUIOI’TIIDS



Water How

in a terrace

Total water in tank

Charge Qin batter9

[Coulomb]
Rate of flow of water Gtirrent)
in a Pipe [Amperes]
H Potential V
% Height of tank
[Volts]
. ht ditf:
, p H 2 4 % -]

< V-V, is like H-H, H, eight difference Potential difference

g V,-Vs s like H,-H,

Batterg vo!tage is the total
Potential clroP
V=V-Vs

Measures current

(Ammeter)

" Constriction of Pipe

carrgi ng water

Resistance R
[Ohms]

Work done in Forcing
water tlnrough a Pil:)e

Work done in Pushing
charge through a

Rate of cloing work is

power {watts}

Rate of cloing work is

power P {watts}




Water flow

in a terrace

Voltage: = Potential difference

Analogg isto a height difference in water:
Vi-V, = Hi-H,

Voltage: Potential
difference

W= work done in moving
a charge against a

Potential

V= el

< Wo—=Ve @
Vl ‘/2 easures current

(Ammeter)
R V| = Joules/Coulomb

®

‘:Car battexy .12 Volts | I [V] = Volt
Cells: 1.5 Volts o

Car batterg passes 2 Coulombs charge cloing 24 J work.
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Resistance and Ohm’s law

1 ]<>

R =Gl 2l

V
Vsl = N |R| = Volts/Ampere
True for most metallic wires

R= resistance of the wire

Example : Batterg 12V, connect to resistance 1 Ohm gives current of 12 ampere.

bg changing the resistance, we change the current in this situation



