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3.2 Typical applications for thermnelectrﬁgf)gglaﬁy Vaibhav Sir
include;

m Avionics

» Black box cooling

» Calorimeters

» CCD (Charged Couple Devices)
= CID (Charge Induced Devices)
= Cold chambers

» Cold plates

» Compact heal exchangers

» Constant temperature baths
» Dehumidifiers

» Dew point hygrometers

» Electronics package cooling

» Electrophoresis cell coolers

» Environmental analyzers

» Heat density measurement

= |ce point references

» |Immersion coolers

» Integrated circuit cooling

» |nertial guidance systems

= |nfrared calibration sources and black body references
» nfrared detectors

» Infrared seeking missiles

= Laser collimators

» Laser diode coolers

» Long lasting cooling devices

» Low noise amplifiers

» Microprocessor cooling
= Microtome stage coolers
= NEMA enclosures

= Night vision equipment
Scanned by CamScanner



Notes by Vaibhav Sir

CLhcsrrrraTion
oF
FEFRT {EranTs

'Fhimuixtf Refni gty
[

1

L

_‘L
J-’um&uf E—'tff-i'ﬁﬂﬂ-&

‘ L l l Em_'r.q-LEE
ll.d.l.ﬁhnw 0N DML Aot Cupgail Hydnooatkin
shgtuamby Mﬁm Refnigiansly, Bt faigoomada
— f-id Cechyr) o ¥ At Gty R0 (Ethans)
—:rihum:,:ﬁnnujhmnnhﬂe.. ¥ | s g J-M‘qu;"“"*:“ vyt widly, fﬂj—"imﬂﬁ-
L tohed - - e00 [ Ridage
g “HonElumaile x| 8 (Bubnd
-5 :::1.1 in :EL-rrhtqu. ok Toxict by *?ﬁ:ﬁm R-1iZs (ethgt
l_.l.'rh.ﬂ z Ehl'-"«!..l.l.l.l.
P FEVER.OF el faestie Bo e Lasps, T =
100 TR & aheva. - o ! 85 Nepalpestey R———{‘I—"TEEEMM -
= aluy mard 44 A AL i R same e b
sqtat fox. ;_[p_puf.?-“u,gum &1t o R EETTTY =7 R-Fa8 (aie) e
> ReLz (oL RS0z

E'HE-E-';’- R-12 1 Sp1st Reij

= Voo popaka Pefsigount
\4 AEA-Flammalls 3.

== Hiat- Teki, Héne faxapsin L

== Reéglacaminnl Pax R-j2
= weg ppp (0zpne depletion FrbenSald

Py gy

)

Nowm-tmihe o N ow-Taikh

Mo%-Fia imma bl e TN ] 4 MNon=Fls mmatle -
I“"!r UH*E et TRty ibas-sie T2 Ly S ey~ Comuaed
P;._L T ERMEITLL Gbd Prppor o ol commm R:.F:.lﬂn.da,'
Nl 3 B2l Bigy-
BT L s i WL
== n:1-=1~LL':"':|'“:|i FJ-":J 7 |—- YoLt B3 4 g4 B3 = Froksied 'D';!r" f“'“":h"-l-.l"h-ﬂ'ﬂF
= Fox Low evtpotabig: Temg e s Aok Fw -
A T e — = s X l‘lﬂlt!l-:ml,l-
T Vaed i APS R Reprijidee | o usea Rozas ek B Lo
R-1aya {er, ilzF) =ML T i

Scanned by CamScanner



i
i

EKQ EF Rrgfrf_mT g Notes by Vaibhav Sir

T}LLUF AL twbd  BYPLA Of ﬁtfﬂi‘j“*"-m_tﬂ’“ —

P}u}__W?L!,F‘.' e the Auwbatouces wihiele Wi Ugaey o

A e proceas amd  puocurce  Lowen  Femp Theye |,
Lotunt heat of fwﬁfﬂ”ﬁm’“ tokew plage Fox

tlhe }Ltrmfﬂzaﬂ.&mf

Y Rly R, R-22y R34 @) , RSO NHysc0,

SUMIAM HEE 100 Hoe  subdbencss  whdele me

Fivse mroded by the  primony 2 g Chea
ok For  eodunys  fuspedt
lf;q:’ Ho0, Baive

Gkt of Repsigasst
e the At x1¢  satureled | ﬂuarm calam -

R- (m-Dtr) P 3':
CwHy F €
Nip+8 = AWM+ P %

M —>. N0 0F oAby ptows
N = Mo OF Hydrofen atows

p —> Atpisonls Mp. 0F Fluesine oy
L e M° OF  chlntui

whese

0te M4

Scanned by CamScanner



R-11

0 Notes by Vaibhav Sir
/7 R-011
"I'ﬂ"’-l-*_—"":: N=t ) =y :J'_“
- >p=E] [=3]

N+ F't'q,,.-: m 12
DIt 9 = A+g2 >i=2

t':-[:le3
[ [
." ,;F*—"'ﬂ|l
'};“ M= =0 ¥
i L B =
=l e, 2
Nt P+4¢ = am4a
O-+2tq = Y = =2
gf ol 2
M-1=0 W4 = TP=z]
=) =g
=, THEcl
3 A2y
M=~ Ndiz 2 M M4 § =2y 2
=2 TN=2 At y4 g a2
4 <o)

Scanned by CamScanner



R34 Js knowa f”"'*‘ﬁ”ﬁ?ﬁ by Vdibhav Sir
dut 4o Hee Aboemce OF A hloaiwe "ﬂ*-ﬂuwt.

Thg thipafue  plomewt which is Preswnt 3, )
Mmmnlaz pard  papaipenenls arl*:tn:thf 'H-w_‘ 00y,
h#uu and  drplilte or ARAMEEL LEM
The — proue Qa,:{.eq u}LCCLti."; P*‘L%&H‘bt in the
Ahactog phere WAL provent’ ws P haxtlay )
U-V Addiations ewmited by Sum - Theatfoxe ),
have  yge cuch o ALF whieh m‘Mv&Unj
OLome. dopletian ?f}te,vcﬁaﬂ |

The gy {?aﬂzbig, Wt V) ot Flodts o,
Hyd aacasbon , hydas Fluows canbpin

R-13 Llfa,) 1S oM Tsomita OF E=13Y

b
Laanl 1"__|||1.E1!|-'L- .Fz:lwut-l..li:-»'—
diFF aws MH-L-?"L‘-“t

B
m/wﬂ JUF Q¢ M abuysted lmﬂ AAB cnlpm -
R-4 (m=1DCn+1) P -

M+p<i4 = am

o

Convin Fp (R, -
ﬂ) fi.tﬁl]-!
GHy By €8,
R -4+ (m)YnaD ¥ -

R- o (a{}{,u ) o
| R-1i50]

Scanned by CamScanner



AN e : - T .
Wy“’“"‘m the Ref L2 SAEStSs 6y Paibhay Sir

g (too+ Md wi)

g) NH3
p— (¥4 = L-FIF

b) €0,
= R-Hy

¢) 80, = k- F6Y
* 'i) Mo — - 718
’}) Py . FE=F2B
;.gj.z,[,ﬁcm OF ReFAUactants L_:I',‘le?_j_f,{__!_d_”_f. F}Lnf'@
mﬁin&,mu propeiie ¢ o
) saidial busg
The patbicadl powp OF the soopalyeranb choulld
be At Mgk A possible. above + e
tmdenibuy  prwp roeture

Im LJIEFH[_;L bewp -of €2, 4 p-lrh?uALL pe
ﬂ}-'-“f,!‘l: M\tlﬁiﬁwﬁ. Fea the P dien g mba

Te
diowvawiey  ond B3 g
E"I-H;__ — I.ﬂ'ir‘l!:

=

Ho s a1yl

Lo, —> 156 5%
Wiy —> |224C
Rap — H15%
R~z —7 865%C

Scanned by CamScanner



4) Apeeiric frat Notes by Vaibhav Sir

A1
The &p heat of VApout hnid be LT{‘

Tt the de
s fﬂmlniu in pides 1o L FLee o

! ﬁ,u..P.LJL[.—-.,Lyt '
R:E< ah
.JEFTXnTi)

The Ap heat oF ,quul.d Ahoutd be a1 Low oy
“Pacalile fa  onder b Lmit  theddare of
imwilnfif-h}?; (Lowea yelut OF dﬁ-)

Tds = Ah-vdp -
P=¢

T d¢= dh
: T dse _ da
Tdss pdT T PTG Fr)

f:‘aé.:g;a
de=o (RLY)
) Ewt&ﬂi OF Fmiﬂmiihﬂﬂ

dsws Clnt)
4 M be. 0. ng/{* e Py inle boor
‘vat*-t volue - oF aulhalply OF Vap ,*.Lq/mx.g.é

Sl WA4E OF neFsigeasnt  For 4 Al
1t
e ‘Z foe=lm x h.[_r?
~hy=heg —RE iyl
§ Mo H, 0 — 436
- Ny — (260
If R —23Y4F

R-jp—= les 3
R-lzy =133

Scanned by CamScanner



| — > gtby” the ,-t_wuu_ﬁ,;.bay Lged AUF e t '
l«fjJ»;&f rilue  0F eathelpy ¢ m&sﬁ%l aﬁv Sir

e

—

b othaua be s kil o posiiile bk AR 43

ety Linked ikl the et OF LA puadtin

M Lol son i

A= KA dT
A A

- o
> K o

I
r‘lj Srapodates & ond: prescunc

U, AL SSune Adauld be pocliive: JF the evnp
Puescune Ae Aower Hhom the  gtwocphesde pipoguue
b Eheae s o« pn-:gh‘-;ﬂri:’rtﬂ/ foa. the Leakage
OF A Fhuwtppre wvap patgoure <Should be
Fep 4 pAwing & -E?LLEL{. B Abwmospheste prescupae
“J'L-Wﬂ_f; +the (o d preesute Shawld hevaee
Sowme addesole volut s

9 LOwupneition A at'o

Jt ':;5 deplned a3 4he 1at@ o volgwe j,gi:ﬂln_.
fwpresston o the Volume  Aftee cowpre SAIn -
lowes towp- aete e decixable  pegr 'mtjht.z_
: lowp rokis sugutts 4 e fu Wy, o 4le
Lowmp & deeregse in Y,

AN
D Ac= Ve =Vooe _ VAL gy
Ve V""F UTL"L us e
23

Scanned by CamScanner



F‘E.

Notes by Vaibhav Sir

#ﬁﬂ-

0 W
- - l::r) "y
> lﬂu:mf:-fﬂ[ ;[ > Ay |
?ﬁluﬂnafi{.b,' |

Lan) Fhﬂﬂﬂrfﬂa‘[ ie  drcivalble -

R—33 —> =—l§p5e
R-=lr — ~-I5%-4%
NHy &— -33a'e
fddien). —F TiEr

F -E’ — T . e
L@"J Wl e ﬁj.. wh kb CEJMMMH’ e d N&H.M-af- FAugd
bur PF the above Aisabvinbtie ic Tisfp.
d ¥ F? i o'e and btlow 0% it is towwnded

Lty Lt .qud sbs Flow ts mob poscible
__-_._._._-——-

' 5) AdmprALELpL Axsthayge bemp
p—— —

Dt e Mgt fmmwnm% wied wostiing—
Fuuday  oomoywenin Aod  p Aigheit comp
zﬁis{.mﬁb bomp © Thexefore  Awmpnta. twp ot
%\.u_ﬂﬂllﬁ/ wobtn  eoded - Rise In oy

Al in o hoe ot B M 0y valuve 4 On e

oW PALAAoL DO . The (f hors 0 be tocled v
bader to aveid Qoax OF Staemgth of the

{Owpaeccoy  wateniodl - R-1z 4 p-22 comp ane
L Jmeady pdr eeled -

Scanned by CamScanner



Rt — 524 k|

Rty — B Notes by Vaibhav Sir
gf;ﬂ.’_ﬂ H :
e FF—> 120
\_9 (oP,, |
(op jtﬂbﬂ-'—/“*"‘l"? te thfmfﬁq,ﬂ-!’ 0F the £guipmed
mﬂi{uei e Vialut ofF (@p Lowes will be the
Lopt OF the gqulpment

———

pimost ol of pe refalgerswt  aae horsug—
Jiwxiﬂ.ﬁi L-"&LLLE?«( ¢F (pfF When .ﬂFu.ﬂ_Hua,f wa

,,SLu-"I-l"n-"ln"hf"-""*

Lot fowmp Limits
> Even  thoau ?’E" the LH 8 vap ourLzobion ‘FEM..J
AL o wa e Hﬂ,ﬁu,t valwe but ot dees

g Uot TuJLp Iw sy u}mj,’,,;. + ,fuq__il:md,g_. its Cop
13€LD_J.,E,AL oF kA l“-j‘[n-f“t WLk _'L?'r ;
) 4

|' R-lz —= 11'.-.5!1'

Ay — Yoo

Prpa——> it

S Rees cowmpr —> sAe ward kb haudle -LLKL jressite
aalk Low woluwid  OF working Flotd
& NHy A 8
CiwbuiFgal g Rotoy comp - AAE ufg,mi +0 hma.dfqi
Low PMF,/»,AM’# A ’Lig[- vilwwe OF w&&’rﬂi-ﬂ-ﬂf’

Fudd, @& R4 R-113 e S
| R e

Scanned by CamScanner



ﬂHEHIIﬂM- Peor erires Notes by Vaibhav Sir

i g
*ﬁéfﬂlﬁ‘r* = the aofF chould NON-Texr,
3 e

——— - a—

—

) Pammailiy

> Rep- shoald be wou ~Frammalle,
f@ MMy g EEL»-.-._m:,I_.Tq mmi‘l

2) keHon wivh gk =

H_ e Ful miceloke . > R-1ls By

T NMy f¢ Toxze TH NaTure

w? g
; *_tl,ﬂl :‘;}_1}{‘.2;,14
R+ ammie ctble wite —> N¥y> Oy
oxll
R + Pon i misclble — a9 =5 e g
w,fiffb(ﬂ,ﬂ- j e

sThe aep whiche ane Fu'{‘bff’ MAsaible Wl gl
Imwlecble  wivh pil Ao mob  asceste Wiy
'P.H_I:f;.ﬂjw bt +he HEF 'L'l}'LfLL.— Ak e Pﬂ._:q_‘hn,ﬂjl?/
4 i .
MmEglble  with oid like o2z Axtokes  problow.
That?s w'hH" '}*EJ,EH:U‘]V U‘-ﬂh#ﬂear Pao bleve  gme
Oh ceaved Lw R-22 “thtad Fone Skl AT ail s uged

w place oF wineal o5l
_ﬁ_} ﬂiﬁ;t{um LA t“*}AMLw-ti J!:-‘r"u.t (0 WM p KL €5 s :

Aad Engon
o4l Loy -':/.5 W ot -'-Lu]"'l b be fistalled wrh e

Rer a o3l mae immlbadble 4% Condensey PRE3sLIE

Avd  bompesatise
— —— e -
Scanned by CamScanner




g~ bl
e _Notes by Vaibhav Sir
44 Ls prared gt lhe 4xit OF evaporaion
-

il

9 poking with sakilsl oF oustuction

?NH& sthatkt Aoppes hewce githen v‘u:.uw.f,lﬂw
&, cperd Le yred d}j o moalesdd ¢fF congtaudin

B LTS 0 thert houd - Faecey on hﬂjﬂ%ﬂ;ﬁ _q_u.'_

Mookt Alunt nium 4 EMLE,..FLI,LEE/ Pae peared
with Aopper Ax -the matenlad o0F  (ouctunttion

s
P YL ICAL PROPERTIE <
9 (ost 4- 4 chould be low -

L
scosi¥y 2- lwoul A low you the Lery Flow
9% d+ should be F /
OF RLF sufgenmts °

QMMJH Figt oF all the sep: S hookd
AR e A

nop Lrak euwb Frow Fut sysbem ot WMy cost
Sy @ AL A R . 1t%  dtkection

Showld be @5 }-ﬂ-itt,.;‘l. AL Pﬂ;iihﬂtL by the

: ' 51
LAALpt  mtkho d F S

) Freow LEwes ——{) faike Toak Method =du
the PMESente of FEGon Leaks

the (olopn OF Lipht chaunge
Frow Plue 4o Bluich gatew
(i) Seap Bubble wmtthed =

ile
) Ny LEaks At duteted by folphun owdd

n P pAts b el oF Nl Leows white Fuwes of

A mAB UV s.n.,u.LpL{H, Ls lemf;&'

—d
Scanned by CamScanner



Notes by Vaibhav Sir

9 %, Lenlge —> are Aetected b&’/%

Repulgoiants 3 thtie  APPS

F'-—é- —

AppPLIC PTyon

9?\__1[ R P Lﬂ_JLﬁ-t Aemtadixed 517/[*. (ilda

> WA Mo, Ao WMes it ReF - withes,

> Windew ol
L = Cold .Ei:ﬂﬂ_a.g,& Pmys/fcdmﬁ,rrh@:h.

—> faciaft step sys bows
qay ﬁafu,Ljﬂ,L'HN‘-

9 E"..a"i..fl.lﬂ_ .
Y B~

T3 mlic  chidlug Pty
> Dixeck onbart  Preexing of pords -

ALEDTROPES :— ot the iy bwre 6F step. bekore

&% R-50

Aubctance -
ﬂ. .

Scanned by CamScanner




