
14B) Heat Transfer

There are three ways to transter heat

? Conduction : place solid objects next

to each other, touching after

@ the inter face the vibration of one suhstance
causes the other to vibrate more rapidly also.

? Covection: (moving the heat from one locatin
to the other - liguid or air)

Exl Convection over
o r

Forced air in Heating Systems @ Home/Car

? Radiation: (Electomagnetic Radiatin or Partitio)

Ext Heat Lamp No moving air

Infrared
glass

EX In the martion" mark watney used
a mars' rovers thermo nude electricity geneti
de vice to heat the Personell transporter.
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Rate of Heat transfer.

AQAl = AT, Lang Dee
transfer
rate

AQ =k A.?AT
A t

A Q  a  A r e
A t

? Al testh

rate of heat transfer
for conduction

k= Coefficient of thermal Conductivity

R is large ? good thermal conductor
k is small ? good thermal rsulator

ex S i l v e r  k =  4 2 0 5 / c / m / s = 4 2 0  J
C.m. S

? Gosse Down R = 0.025 5/Cms
? A i r k = 0.023 J /ems

? Wood

? Glass
window treatments

R  =  0 . 8 4  J / c m s

AKAL,

I ns ide

Cold  Hot
Heapry

thìch cur tamn

(4

K i s m a l l
argon

Outs ide Hot /co ld
a i r

4 dead layers of air

accondian blinds
Blinds



What is the rate of heat loss of a single 3)

pane of glass whoes area is 3.0m3
and thick ness is0.0032m

Inside is 14%

AQ=R (TH-T. )A
wall

At l 1.

=  0 . 8 4 . 5°C.m.S 150-14 2(3)
0.0032m Outside 15C

Rglass AQAt  = 7905/5 790 Joules lost

every second.
O Convection Cooler

Lignid cools,
at top, heats
a t  bu t

Tomato Soup

Hot Heat is beily transtered.
? "Convection cells"

Hot medium is less dense and Bonancy Force
the liquid up. But there it cools and becomes
more dense and sinks back down.

EX Blood vessels transports heat in our bodies

Sweating: water exporatin removes heat fron
our skin evaporates Ly (Takes Leata way

a i r -sweat
. . .

bady. s k i n  ( H o t )



Radiation (EMradiation like Infrared)
Heat

Lamp

leo hot filament: electricity
* microware*

wiles the st then they radiate EM radiation

EM rays will then wiggle the Food's surface's atorns, which
Food then propagates to the inside.

radiation wiggles the atons in the surface of the

food micronave does lets out
coor §visible EM

Microwave

ovens
are

simile

b u tHu related)

structure.

eye butshe
microwave

Foot E M .
over

?  K
um Wiggles the water

molecule
* Convection & microware"

? turbochet ovens That wiggling is Terpentine

that spreads to the
surrounding material

NOTICE: (90.7 Fm., ?
I microwaves destroy good enzymes!. democracynow.org, thomhartman cat

0000,00
Useless broken

300000
gode Enzyme

0000 enzymnes.
Breaks at the

Bottom Line: Fighting weight?! "water-like"molecule in
Ditch the microware! the enzyme.



The con eatin old when is yenic

Radiation Cont.) (Electo magnetie Leat transfer)

I filament heats up. Radiatin is
emitted. This transfers

IR heat to our substance
-sunstance

model: 4QAt aTY Stephan-Bolte mann

also AQ a A of exposed surfac
At

als. AQt a type of matrial being inadiated.
Stephan - Boltzmann

? A Q =  G O A T " L a w
A t

O - Boltzmanns Const = 5.76X108 W/m-/K4

= emissivity of a materal
?  € = 0

shitect
enegy

?  €  =
black like
charcoal

absorbs

energy



F o r  t u r o  m e d i u m s ,  o b j e c t  n e x t  t o

a resevoir

(6)

r e s s u o i r

AQA t=  EGA (T . " -T . " )
'emitter (hotter)

Assume a pose a the gym in working out

* Estimate the body's heat Loss of the
person sittily on the beach in the blve room

if Ed 0. 1, 7=34°C, Ababy=1.5m"insudation

15%

=(0.7)(5-674108W
34 °C

BIve (dark) walls = 120 Joules lost per see
will not re

rettect your heat
Note: White taking exams, peaple generate 100 W of
heat.



Application

$ passive home heating

evenueds toallow the sun toenter windows ihwinter

W i n t e

1 5 º F
c o l d

ontside

summer

95°F

Back Cloth
"bed spread" absorbes solar enagy

eves need to block sun in summer

solar panel
- water warmer (pr heats at hite

- water heater

white
bedspead

passive home cooling I saves 1000/summers

? @5 men verdon i dom stare
? @3om tum on interior fans

? put fans in upstairs blowing out
hose down the patio with watout

out Ta tan be on t i l l  hon (4x)
? Close windows
- lower blinds upstair

Keep doors clused

Installed d
ceramic floor; retains coolness

All Night long the Stars walls fumitre is coling



EXI on the beich
Qi What is the vale of increase of heat from

the sun on a tanningibody the beach?

let the sun's rays fall on the person @30°
air €=0.70 body

30€ use soler constant
sand

1000W/ma

.  1QA t =(1000 W/ur) e(AsinO)

k (TH"-T,

Solar constant of

1000W/m' rep-
laces

=1000M X0-7)(4543) sin (30°)

Thalf-body faces sun
AQ
At = 5OW rate of heat, absorbed

radiatin tomsun2os Conneten bom wind

Sand

Conductin: heat
in lo sand.

- end of chpt 14.-

Up next: Thermodynamics (15)


