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WHEN C q !
i |19 NOTE: This definition is somewhat debatable

Heat in CONDUCTION is via elastic collisions between molecules
Heat in CONVECTION is via motion by the flow of the medium

JT Wunderlich PhD



CW?‘Q H”w’sa W(?[T

ot ke
%ﬂ&&ﬁég TRA MM zg {uPLl o
4% pyT LAF L€ S YAI?)—M: MA% !

{y@:\
E X

U G 4 Aes C IR
G %’ﬁ?mm :
A LoL AL W v AAM) P4 |
e -3\ CC MEATS =P 0 CEAPS ST
2SS Y P RALAA

JT Wunderlich PhD



\%,é?\)ﬂ,( @ L)M (‘EMPWJ\QE

"“‘g(ﬁ@% 0@IANE ) TMITTA rm‘)

¢ AME MY ww‘}‘*/%t/
Dt(F&Mrf"rW/ ye

;\&)‘ﬂs %L&L\é‘% QQ‘}

‘,}
J ¢@ ACR AR TWO

JT Wunderlich PhD



—t

(every surface in a 360

| #) degree circle around head)
Assume all other interior surface e
are at 35 Degrees Fahrenheit
+(35*310)
¥ o % KUXXXX <7
n XXX XKXXXXXXXK
-------------------------------------------------- XXXXX ;

= 87 Degrees Fahrenheit

JT Wunderlich PhD



MoTE: <some L4 3

JT Wunderlich PhD

, "
< gl TN D) s2v %Y 28 6#(%”")
LT, Motg_ —ADUR r-iciv,)

bl

¥ Molkp | P TP
LG22 TUEES -

2
! l s YT Tk
SR, < et
BRI = Cousis
Hﬁﬁ“ﬁﬁg‘m LooLly
(%wﬁ&&%(\

1l ; : Y
/s \g l"é”‘{'«*""%(\, WM/!”\ ) R — C \_\ —'7 Solar .
\\Q%él\l ’)‘”}ﬂ

X
[ XXXRXXKX)
W , v
2ok el essivd  ——> CR\9
(Q,,-A \Qquks,) () \’(T e
—~ @ \\3\‘*’@%
By Ml (ot
AT 000K
27,218,208 (s



| CH, = 20 w%&w 4{)@\/@‘5’(@;\4

] y ﬂ;Lﬁé’TﬁtMH
} TS IE PV e RN e B b
GuT WOOS’(
Fossi 5> Beke T T VE wShETHPE
F&)‘ P e
| oF ot G i € ERLY 16572
wééé
A sTEAY VOE
e r-w/,a,,pawmmrflmt o5
(TUREPES <)
O e g 1 T2os LS
- T 50 ) P eSS T
\ ' Lgm—: 1 F(@J,5 AHT
W e .
Lotflor® M}%?%‘}J}ﬂ?’ﬁ "%
e TS L% w(q“/
TTS BRI,
X ')’D “{67"{1 )/”(T
vhé H \;a\ﬂ%ﬂzj
\ é’,
{/&/

P ’7“?)
| = \/’M\ TJI\L

b 12 AL R, f/éff‘fw*t
LuT 1?2 Mu iy L«ﬁ/,goﬂ
Painee, 1P W2ME AT

—P A4 222N Rrel.
@Ag\’& § w4

@A goaN WA
WA’T&“‘“/

— MUy oF Jiowot P
C Lo 1oV 1 PETEAP
O¥.\\DV (u%o 1P US)
-» 2uT Q‘QNWA@U)
SHbe 0 \A ;

m ey L8
fﬁ@:) LA-S/d

JT Wunderlich PhD



k,_//

L

2
5, U Lo M; PrD  (dEAT —FousTint ( <! ) (

. . r i - } \

I e 2 AUl oY/ G %‘} BN f} -y |
Dufgm T ranio A ;

?I’\ PR At aaL s

VSR ool T s

Now

st /

/S LT 1 16 i‘) b rj 1
—p- L)‘f@ o

o r? A 4;\)&5\)\(: - et
e

Ry /"\ L:fﬁ'; L T BN

5 e A
Pu2 6 = | SYRTIF

-
1
™,
"\_". \
e

/7 XN T )
\\: 7 I\) " )
e ’
)
1\ V? 1 M MV ‘J’) U 5‘( (/ f 4 ~ kY
: ‘ Z £ \ ) /
S > f, 7 [# ¥
L / Vs K Rt Bg ke
To understand hydrogen / - 5 - )
: £ . ,  wey ¥ . VWA 5 - / i |
fuel cells, first research e Lot T} D L | s S / )
how batteries work. Then \
research how hydrogen : = ﬂ Y
fuel cells use oxygen and i / d ) s -
\7¢) ' J o ? 1 f ‘-'(f‘ jc’} y *-«g/
hydrogen to create Bl dle

electricity and yield water
as a byproduct. Make sure
you understand the fr‘j Pr et wif

dangers of hydrogen M
oam " o TUL CEWS [vsinb H\lé‘?fﬁz“ s
transportation. And .~ ., =~ ° ; #? s inﬂg %4 N H Gg?‘ 5GO1 NQ
remember that a battery B> MU < Q“\Eé@ﬁ@ W O

does not need a fuel '}

source; some batteries  https://www.youtube.com/watch?v=8iT9B7aJNKc

can be recharged by https://www.youtube.com/watch?v=iJgMuDzkdkl
providing electricity to F

them; however a

hydrogen fuel cell NEEDS . KTV Ve D ]
om0 L L L =
a soree Of hydr m/‘ 7 },e Mi\w\- o S ‘%\’5 N . . 1 ? v \w 1/ F L ‘
PN by o . e E",A t ;f " | == 7
el \ ki E— y
ey LT . : | NEg T oy
- (\‘-;’U‘[)‘\ L y)‘f\k h%’\v\ - VT »f?fr , N
T & k\'\'\ i "‘i 4 ";" ) ’ ‘ - '
Py i § ";"":;,\Lf) . };\\ 7 ?/ Jb v AT =
7 A CIN" o<1 \/ & A ‘ ; \ ]
e ‘1’,{ O o s TeY s {ff“;-»«:’}? iy = AT N OV R O
N t .‘r o . ¢ _» P \\“: i ‘ i

. 7;1&% x\(\ X;J' i\é ’ I’ J-:;s /’

[r",‘J:

JT Wunderlich PhD


To understand hydrogen fuel cells, first research how batteries work. Then research how hydrogen fuel cells use oxygen and hydrogen to create electricity and yield water as a byproduct. Make sure you understand the dangers of hydrogen storage and transportation. And remember that a battery does not need a fuel source; some batteries can be recharged by providing electricity to them; however a hydrogen fuel cell NEEDS a source of hydrogen

https://www.youtube.com/watch?v=8iT9B7aJNKc

https://www.youtube.com/watch?v=iJgMuDzkdkI
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