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InTRODUCTION 

conditlon:i.ng ·Si!atc.~ ~. \nthvalttnlc",'nndrro!ght boingtuo principle 

quant:ttieo to ha mil:l1mized.: givont!lo.rn.a'Xi.rr.JLl allowable porrer 

'In par~culw l'ro·h.'1Venttemptodto oolv(} completely the f01-
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To 'dosign Cell optimunh$ot~~., given the maDs :flow rate 

inlet tcmpoZ\"1.tnrn om Pi.?eOSttr.>O n.-,.d lenVina tenpemit"UrO of tIle 

Tho f'orm:nlas devclopodor co12octed ~om &OfO-~nccn con be 

uood in the solution of IDOl'lY nitlilar probloma <10 

We OOv-o :reachod the, 'conolusion thst tho mini..mt.'lm ooight and 

vol.ume-Ctm.nl')t bo achiovedmthOI1t illC:l?Oani"lg the non-flo#, dirrlGn­

sion to VG"X:!3 lorge· vnlttcs,. mt since this leads ~i.;o snl::oo.ro 

ducting ",,000 must lJOs'brict tho'non-flo\7 (limC!lSi,on ,~ 
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As :for tho optimt1.m tube spuoingo no dei:illito nl1.O':lOl? is 
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as (Joall aspoosi blat, prov-ldod tho non-flot1 dimension ienet 

~a reo.oon \10 used bare· til1>es instead of' :finned ourfacea 
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examplo j.t: :!.oclcar that BTU dect'eo,ooo if" Z'u incl"caseo .. 

Honce t1 decreases if 1.'": increases., ilotrover ao \70 ahall 
\7 

se.G 1o.tO'1' that the non-now' dimension incX'aanos and the ether 

2 dimensiono decrcauo if' 1:w incrcosos. 

1horof'ore t1G: nr.:ttrl; s;>Gotrietl.vr to obtain goodpropoI"tioll£l. 

llrom thGSU!noequo.tion1t is apparent that 0.9 t io decreased 

'VI docreeaef.l .. FZ'O!l equa.tion (32)1folume also decroaoes mth 

From the above cll.scuooion it is clear that \'7G must choose a 

tuber with omal1oot possiblo diameter. lIowovG.l."for tochnologicsl 

L~PQoaibi1itiea and stregtn conGidorntiorill~Q$~ico 

If a gas ,lith high 1701oc'ity:rlot1stT1.:th ht.gh valoc.ity flot1O 

nO:rll1.1.1 to tube' banks the tltl.7.L"'!lU!ll estimated bendiP..g ot:l~OS is. 

given py 

(41) 

Po io tho l:-iso, of prosourc of the outside &-ao duo 

to tho impaot vi.. tIl iiUbco 
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OF 

MECHANICAL ENGINEERING 

Lab. n Aatudy of OJ)'tinm.m: dosign cllC':ro.<.rtcrla­
Design tics' of compact' hoo'G-exchangm;'s uoocl in 
Thesis aircraft n;L"'7-cond.:ttion1ng syot.onotl 

(42) 

Eq~ (J6) elGO morts the vu-"'*atiou Of'\;1 with P .• As the 0.110 ..... 

wable i'r"lotion. loss is de{;;roas~ woiBh't ( and also volume ) 

inaroo.sas~,ana. v.ica verre ,~ 

If we let 
(N!CU) 0 hoAa. , , 

-F ;:;=:: .......... -......... ;:- :- -'PHi ..,., ....... -

(Nl£U)i \1
0 

CP,o' 

I., ,', , ' I ':«iiiit..,.. ............ _.~ .. ~ 
, Cpi' GPo +-_ ..... -

BTU (BTU)i r tt (N~U)o 

(45) 

(46) 
r. ... 

~. 

Student: 
Q ..... .,...., • ~~. 1..,..,..... 1 
~~.f:Jsn.:yan liil.&l.y'C . I Date: 

25 /'1 I 1961 I Teacher: 

ALI Ii. KIPER 



ROBERT COLLEGE 
School 01 Engineeri~g 

DEPARTMENT 

OF 
MECHANICAL ENGINEERING 

Hanos. 

Course: Class: Page: 

.' Lab. .U- Ii study on tho l'ptL"lUm doaIlgncharucto-
Design riaticG of co:optlct hoc;;;-o:z;changero used in 
Thesis aircro£t Oir-conrlitloninr; systcoo tf 

(47) 

l/J 0 .• 222 1 0,.222 
rz '''1 (~) .. (--) 
f, . R 

(nTU) . 
2. 

(49) 

(50) 

O~02.3 (4L I D-j) n - (5!) 

( Since 

Student: 

~~;p6;tyan 
I Date: 

;)5 l 7 l 1:9~I I Teacher: ~ 
." y".,.", "" ... 



ROBERT COLLEGE Course: Class: Page: 

School 01 Engineering 20 
DEPARTMENT 

OF 
MECHANICAL ENGINEERING 

Lab. h Antudy 01' opt2.."nU"a tlCSi.3!l chnractcriD-. 
Design tics of compaet heot-oxchangcI'o uocd in 
Thesis t1ircrafta:~t:r-conditioning syctcno . n 

l:rom o quat ion ( ii· 9) nod (51) 

Determination of' L' .-
:+'r!'!lt T.' !Ciiloi' 'r •• t .. •• ~ tI' JIll'" "- = 1IP$iI;I' 'tr ..... ',T. 

( 1'Jmrr) ';;1,J;.U
O 

"1"0'. Cp o 

p. 
~ .G" J\.,,, ~. 

'-' v·· Lt 

2/'.) 0.4 
'[}I, - 0 .. 909 ';:7(1'l:1:U) ,~.~ ePil ;:;Po) (flp'y!)o {l1RQ)o *"'* (54) 

..... ;-~ r1 

m 
"i 

4 n rr, 
l?e ........ ~~~~~--­

~ 

11' D G~ 
i :!. 

Student: 

Sonerciyan ?'li!~'1.YG 1 I 
Date: 

25 / 7 l ~.95!. I T el~c:rh._.e.L: : !~, A. _.__ ::_ ~ I~~t ££11 



ROBERT COLLEGE 
School of Engineering 

DEPARTMENT 

OF 
MECHANICAL ENGINEERING 

Course: 

Lab. 
Design 
Thesis 

Class: Page: 

Grad. me 2,\ 

It A st"t1.dy 011 tl1oont1mum C1CCZiGl'l chca:ac'1ie­
rioticn of. c~mDaC~I>"'llcKl'f;-e:;:chanBerD ncecl in 
ail."c:rnft . 01.:!'-CD:'!t1i3;lonlnr; ayntcmn {l 

., - D n --:c - . 0: llt 

~ 

UI)" Pl~ Pt, 

\,,1 o(r~)4/J (epproX~) 

if' 

~\7 

·UTU Q 

D 

""7 lr ~. r1 It 

'Z'n- (TITO)p 4 Probahly baat 

k \" ~ where 
VA.-£. 

io tho nsynptotia value of nTUn 02.111. K is u ractol.\ Buch, ~bne.t 
,... 

Student: 

\

' . d(NiV)r 

d. Y'w 

3emerctyan E!ilm~el 

iGnot too small. 

I 
Date: 

~?6 I 7 / 196! 



ROBERT COLLEGE 
School of Engineering 

DEPARTMENT 

OF 
MECHANICAL ENGINEERING 

Course: 

, :l..S. P.d.ESIS 

Lab. 
Design 
Thesis 

Class: 

Grn<;1. 

fJllC effect of dOCl"'GCt81ng p,,, p,~ on uoieht and V'olTh'Uo .. -.... ~~~~~ .... ~~~a_~.a..~~~_~~~ .. -..-.- l·%tI~~f·,.··.·.l'fl' .. ~~ ... ~ 

s .. , 
.;.;: do mt VrJ:J::U muoh rrl th 

almost constant.. (See 1;110 illustro.i;,ivo. 

Student: Date: 

;Pl~ Pt ~" Hance 

problcmn) 

Teacher: 

SOrJcrciynn. r,Ulmycll 26 /7 I 196I 

1-'1 10 

Page: 

22. 



ROBERT COLLEGE 
School of Engineering 

DEPARTMENT 

OF 
M.ECHANICAL ENGINEERING 

Course: 

Lab. 
Design 
Thesis 

Class: Page: 

~O: dasignono!}t'i:mnm hoat~mnge~Qz .oros~flQ\7 lJo.l:>o: tUbCl 

typo: \71th both :fluids being 01~' j{ 't!W hOt. air zl~tT~ ino;!do the 

tubes. 

Student: 

" 

1'hodesign data:ls giVOllbal0'0'~: 

.~ 

IO fi:/-:.~ 

22 psic. 

~tf;oril.i.3tGmporet'~of!loito1l~ ... '.. ."" '#' ,)It , .' .. ".... noG; 17 

l,.earing tempara;tm'Xlof' hot oi;ts ..,. 9. ". .. ...' 6S> F 

Entoringr;mosoura of ,oolttal.r', .• 11 .... '0 .~.: 11.. . .I4.7 Iflid 

Date: 

SemoroiYan Lli.kayal 221 7/ X9tiT 



ROBERT COLLEGE Course: 

School of Engineering 

DEPARTMENT 

OF 
MECHANICAL ENGINEERING 

I} CalQti1nte € f1'J:S :.fol."'tlUlo :I 

2} Draw c p .... , l?"t"J 

3) AsOt1.T1la enrolp £ror.l ga-nph of if'- W'w 

Class: Page: 

4) AaCtl!110 tho 1mer and on:t"GZ" diamatorsof turon 

5)AomWG the-. t]/po. Q'l:tnbec 'aL-wangem.ent-o (in-.lino .' atn~red) 

6) Assu...~ 11 ,It 1.t ,.~thoy :f'3llQuld' oooOO13onao soaU 00 poosiblal 

7) Aoonmo· n l.~sonaDla value for ( !IRa: '0 
(3) Ccletuatc ¥ 
9) Ca.lcttlato II 

10l Co1.culato 81':°2 

II) ~m foroula 38 ealou~' t;f 

12) It ' n '35" '.st. Go' 

I) Chock G nae )0 b3l.'Ollaa'tdng 8-.12 

3:4) COlctilato: IT from fomala55 

IS ) calculate p 
:t6) Cal<Ji.tlB·~e· Ii £rom formula 52 

1:7) Qol¢ttla:~o' L.I fi'Om' foamln 54 

IS); ~ ·n.lf1" ,;::: . .L~ "obtai!l nUl 
" .", '~'" , -1" 
llJ)' mo .1/.'~,J!:~.lt" obtry7.!l 1:# 

nUl. ' .. 

Student: 

Seme:rciyOn lakawl I Date: 

22 I 7 /1:961: I 
Teacher: 

ALt.?;! ... ramI! 



ROBERT COLLEGE Course: Class: Page: 

25 School of Engineering 

DEPARTMENT 

OF 
MECHANICAL ENGINEERING 

Lab. 
Design 
Thesis 

H{I~~lld.y ?!U tlio Opti.TJt1!l dOOi.Gt1 Cl:n;l.~C~~ .. 
l?l.r:rGJ..CG 0:": compact Z2aa:t~o!lr.mgO-liS UBt,.'U. lon 
rd.l.'\(;:l:aft nw-...oonditioningf;-;vnteman ' 

I) "vl.2~ l1Til/ P:1.. ~ 53.3 x: 570 I 22l: 144 :::; 9.59 ou f"t I ill . " 

ttO:t~ kl 1'.oJ., I Po ~ 5393 ~ 5IO I 14.7 ~ I44 d!2.S3 -eu ft/lb 

tli ~~l "'vil.·- IOk 3500' I 9 .. 59 ~, 3750 1b I hr· , 

2) 

.(rrtu) 1)"" ~ g'l'aphi.8no~ drarm 

3) TakeK: I.S nnd,th~:ce, 

4) Aa&1lmO that tuboS{4'"1(l mUG ot Allmunt111lfor lightnoos~:} ~ 

tllct· !it·~ O.2;3ott Do::: O.300n t·=::; O'.{)25U Dol.])j,:;:: 1.2' A~,.I 

6) Acsumo 11 '~, I.:75 Do, = ·O.525tf 

7} .llsouma that (Nna'o -::1i '$:;00 

8) F.i;oo '~ig~ 4~~ Reference 2 

I Date: 

22 I 7 I 196r 

BOGAZicl ONlVERS\TESi KOTUPHANES\ 

I Teacher: 

.l\Lt. 1l '. Td; l?ER 



ROBERT COLLEGE Course: Class: Page: 

School of Engineering Grad '''.' D1 .. E ... 
DEPARTMENT 

OF 
MECHANICAL ENGINEERING 

04 := 0.150 

tl5f~)i '= (rr~)O '0: O~,7I2 

R "'f-no \~- t'. .~·Z OS ( 2- :I ) .. O .. WJ" () oJ .. 

f'(). _.' .. ¥' .. " . .1;'." '!¥4. -'!"rJ~'" .~ ... ·t"'·"~P~.·., .o!'.l. .... ·.· ... :....' ' .. ' ......... A •. ~O:.· .. ··.:L.~·~,.~ .. ':::; .. ' I 42 0. .... ;J... .- G:. .......... ----!E-- I +- _ .... j, ',IW'''- ~.''''''!!.-- .~ I..026 
2 X 1-.58 5IO 

2 

lm +66 

ell £t; /10 
528 {,; ·----...........d 0.964 
2 x 570 

'V-$.. '=;'. 0.0452 1.b I hr ft 

! 

i 

1-----------------;-----------11;--::----:---------1 
ss~rciyan fif1lmyol 1 Dale ~2 I 7 I 1961 T xtt:.. 111 *' ldrER i 



ROBERT COLLEGE Course: Class: Page: 

School of Engineering liToS. Thosis Grad • mE 2.7 
DEPARTMENT 

OF Lab. tl~ study on tho optimumdeslgnoharocfioriO'" 
Design tl.coofcompaot hoot ... oxo1::u:m.gol;ls used in 81 ~ 
Thesis craft air-conditioning syotOtlG 11 

MECHANICAL ENGINEERING 

9) E''Ol" Aluminum::;· 2 .. 7 x 62·.4 1::;' I68.3 lb I cu ft 

c 2400 

2 

Sl.. .e:.' 0.02) x, 00712'·"'*;- ~ O~24 ( 0.00452)°·2 ......... .;:--(2.93 :X2+0~ 
IGG.:; Jt ictl: 

::::c. O~.OO7J: 

ft 

n ':'''1' f! 
TJV o.c;..~.Lt- _ ~T 5 _ - ,J..i... 

> 0.857 
,.,_f\F';;7.-_~_ (~. 1. ,I. ,,;'tf::J"_ _ 0.00513-

- 40 x X, 

Student:, . 

Semel?O~ E!1ro,yol 1 
Date: 

. 22 /'1 / 1961 
.. .1 Teacher: 

. . ALI Bo- KtPF.aR 



ROBERT COLLEGE . Course : Class: Page: 

School 01 Engineering U., S.· Thosis G..."r>Sd.> r'JE.. 2g 
DEPARTMENT 

OF 
MECHANICAL ENGINEERING 

Lab. 
Design 

. Thesis 

fl/ A . .study on the optimtllil design chamcto;... .. 
riotico of compnct heat~:f:Ol.l.Qngero usod in·· 
'oiro:t:nf't rrl.1. ....... "!ondj;ti.onine- oyrdtomn n 

480I •I4J. 

lil.2 (!lTU)n ::: 0.24 .~ ;3750 X 2 it 0.9 # 1620 ... 

s pO_a8S -.... ~........--..~ .~. 
t=0.857 

, 

. 0$00513 

'0'·785 ~" . 
~I' 

£(26) ~ I.OI5 )0 I 

£(2fl) :: 00·987 (I 

12..,6 

• 

,',<JF '. 

DyUnc.W? in:~orpo1o.tion oot':1scn .\1;;:26 und t7::J.21l1'0 got u=2 (i,. 5 

Student: ' Date: Teacher: 

~ .... _... 'Ji.. ":r..;: 1....... :A ~ro.yan l;~ye.w. ~~2 I 1 /l:96J: AI,t Hs RtPBR 



ROBERT COLLEGE 
School of Engineering 

DEPARTMENT 

OF 
MECHANICAL ENGINEERING 

Course: Class: Page: 

II pO.,357tp·428 2400. 9~9 X lOG ().·357 
Go '" , .... -.J:t.'m..........;.. "'·~(400)'O.iiJa·('26:5 j ",;£6560 nJlbr ft 

.. '. . ~ . 
'" " 

.' D aGo, . .O •. 3~Ox 165,60 
(URo)o ,;:. ---"""':r:' -""' .... ~, ................ ~-.• - ..... ,:=:. 11300 

fc It:! x 0;.0434 

11 ::;l:4>93 X IO-12(2~84),2 .. a+ 64,.9 X 10-1:2(11'300)0'.03 ~,.,357 
. : 

S"t~ I--.2.1 z IO-5CcL,,84 x 2450}O"S =, 0.0149.3 .... 

w ::; 26.7 11} 

. 6 
9.9 :1t 10 . 

Student: 

~. i ·'Jt.t·I " . i;iOmo-l'a 'yen 1~ royc_. I , Dat~2· .. I 7 / ISS! I Teacher: 

. A Tii" l'l'; rrj"pmp 

I 



ROBERT COLLEGE 
Schoof of Engineering 

DEPARTMENT 

OF 
MECHANICAL ENGINEERING 

Course: 

Lab. 
Design 
Thesis 

-
-0,1 e vGo'::: 2084 :it 16800 =. 4~18001b I hr£t2 

_ t" 

I-1) ~.om equa.tion55 

Class: Page: 

Grad. ., [10 30 

16) 1'_, .~. -0 00 ~O.Q 1-. T 2, l: ", ) (47BODxV, .25 ",)O!2a.25~ ('0 ¥7--r2,)21 :; 
.u - J.; :1JGO,X .;;1 \ .... T ~, , ~~'WIll~~, .... ~~, • , • 

.t...vo V"\.#f'?Q' u:: ~~, 

- ~4 

1*7)" T,'i," O· r.n9 -' O.IIB ,,', - 't" n 'C- 08 ':I.. xl' '0 79' 7)' 'CI6800xOaO-t. \) 
I ~ ~"~':N .. ..,. 't}::2~!~~S .oo',.Ji..oJ.;~ .-: " " .. ' '0";54J4i"if 

1:6) 
,. 

tubeD 

nithin pcA~ooablo limits ~ 

21) 461 

Student :, 

Seoerci.yan tif.knyol. I Dale: 

. 23 1_ 7 I 1061: 
Teacher: 

AIl! M. KtPi3R 



ROBERT COLLEGE Course: Class: Page: 

School of Engineering 7I $.. Tho sis Gl"ad" ere 
DEPARTMENT 

OF 
MECHANICAL ENGINEERING 

Lab. 
. Design 

Thesis 

u 11. s·tudy un opt:unun dOGlgu ClitL'T'Oc'torlrrtiCG 
of' optif!lL11J hont-ozchsDgorc unod in nircmft 

oJ..1."'-condi<hioninG [Jyo~c:nG t't 

AS A CllECK \7o'nota that 

'\7" ... __ . . _t1_. ~ ......... :~ .. _lt_· _ ... ,._ ...... __ .. 26.7 X . 0-11525 X 0 .. 6 v #~ "'" iIIIMo~""""-"!W~*_~1 '!II..,. ....... ~ ....... -.-............... ~ 

TiC·D' .-.. w n,t;;\. TrxI6a.3 (O.09-G.0625) 
4 0 "·'"2; , 4-

If we t-ako no 

Yloight will !norauco to the value 
il68 

26.71: --- 10 

. .... J 
:= 2.3Ift 

461: 

geoDe is notlnrgc tm l:10edchock onliJ tOl-' bopil.:i.:ng duo to the ou .. t. 

Since rJ is aoall 

( I + 

Student: I Date: 
Scmol-ciynn ;,7ikoycl 25 I 1 11;161: 

V~I 
I 



ROBERT COLLEGE 
School of Engineering 

DEPARTMENT 

OF 
MECHANICAL ENGINEERING 

Lab. 
Design 
Thesis 

Clas$: d urn Page: 

Si.."1ca the:y"'1eltl ntron&"thof $len -the ooakcst AluminU!!l is 
• • , I 

30 kei 
30 

-

I>" Asnume that (nne>o -:s. 10 000 

8) t~ fig,. 4 ~fI ret'"~ 2 

.r:ron fig.; 6 ia~ ref.2 
., . Q. ~>50 ' .... 4,;'!f, e"'-.· 

Student: 
...... .. "Ml~'f" 1 oemerc:t,.yOll ;;~e . 

'1 Date: 
26 I 7 /I90I· 

Teacher: 

ALI Ll. RIPER 

32. 



Page: Course: 

tl4 S Thosis 
Class: 
Grad ~' lJE 

ROBERT COLLEGE 
School 01 Engineerillg 

DEPARTMENT 

OF 
MECHANICAL ENGINEERING 

:::: 2570 

Lab. 
Design 
Thesis 

rJ l1. !rtud.yono,l1c:u:m .. l1:1 uCG2g:rlcho.Z'Octe:t".:!..s-
1~{ n<:' Of' Cj"'~~11'o!"l;"'+ Tv·'·o.+ ..... "\-C'h!'1'i'F'~c'?'>'n ..... "~,.:J 1.." n v ..... 'Jw _ . '.,.L.~ ... ~~_ v,,;.,.,.;,.\,.;i ...., v .... "" - ........... ""'u ..., *-,.) \.4_~1w1o 

oircl.'lQft cil"'-~ont1 i tiomng D2rotcwstl 

33 

- 1./3 D,2-

= 0.02.3 (u.{\2) j. 0.24 (o,oo,t-S2-) 
O.S 

1 12..94-;;.2.570\ 
\ b~ . 3 X \ . t \ I 

Sl.,pO.28.5 O.DI56 X 98 .. 8 
l_ ....... R~~.-. J .. J"'_~ ~ .......... ~~~ •• _ .. _> =: 300 

~-..:~:~:~~:. ~ -~:~~:~:.~:!, =274 
t1.·143 Oo00085L 

5 .. 45.92' 
f'(w) =--.0. .... ---- -t· ~--, ';C I 

-r,o.715 u°,.,786 

I) 

lb/ hr ftC; 

12 It 000434 

Student: 

Seme1.:~ttya.n EUmycl I 
Date: 

26 I 7 / 196I I 
Teacher: 

AI;! 11.. 1\TPlli1 



ROBERT COLLEGE Course: Class: Page: 

School of Engineering 2>4 
DEPARTMENT 

OF 
MECHANICAL ENGINEERING 

Lab. n ,A study on the optimuu dOB.iro:tl characte­
Desi~n r.iotioD oj? compo.c'G hQnt .... excllm1ge~'S ufJod in 
ThesIs ai:vcl.-nti; 0'1 J .... r;Q·fjcUsiji"Qn1.l1c;;: mrat;01nn f1 

14) IT ' 4~: 2 X 3750 X 144 _,', '4'· 2, i~f' i .:- .• "'''''.''.--jfl. #1 ....... - 1,lf_ at ,..... '- ~ j " " 
·rr X 16-:it 52100 

t-uboa 

, o.7N ' 
0.2.94 \. t !L7..)f- O.01:34\ 

4. & to L \0.2 sy-\ \ 0.0+52) 

IS) 

r 

16) L...;.' IO,t18 'A iJ,3 \ \ 

'r r 0 2 12 '!I"Ift:t, _-_!.~·E .. ~-... _ .,.,. 8 ~f :::t ..".J..." 

- 0,.45 
tnl::o 32 

'r , .• 

,T,";)' ;, ;:, '-nOA " 42,4" " 0/:>11:5 ' "0 491'*' _~ JJ '" ,t;};,--, X -~, c· '. ' if 

I2 

20) ~':c 0110.11" uosume -that:, the 11on .... i?lovl diI11ension f'ound above is 
.. 

mtldn pamiGcabla limits ,,.., 

.21:) '1'11, 424,_ 
,U.t:. :r;:;: ---- - !3.2 

v 32 

22) 

ii -14 t 

As no chock we uota that 
25~4 x o.i....r~;<. Q,<.( 1'.:; 

V I '" 'I- -' 11:15 ».1-.,":; 
':.:::; -----....... - ..... 'i.: ::: 1 .. q.' ,£,\,1. 

Student: 

OOBO:"r:'Ci.van :,a1ro.ye2 I 
Date: 

26 I 7 I L96J. 



ROBERT COLLEGE Course: Class: Page: 

School of Engineering 

DEPARTMENT 

OF 
MECHANICAL ENGINEERING 

!lbad:tsc3:'opanC::r between tho· 'etlO valuco is 'Ii nOVJe~J'e)? with 

mo-l."(f eooum·1;oitato.the discrepancy ~- be omalleza. • 

35 

ComparisOn of too hen;t-ez.changol?s ohotlothat the woight ·nnd 

especially tho v.olttrJooi- the.' second haat~chnngel.'" is f'~ller 

o~ 1tsnon-florrdimOtlaton iasOmet'iilcxl; Im"'&-e:r- 6 

CONOLUSIon 

The heat.-..exche.ngera to be used in ail'c~ta~ondi tionin,g 

C3steoo must be l.eigb.t'.'and elsa have small "J'olu.!lle. Since-leight. 

ooight iaproferabl~ to c(}~p.actL1fiGs i .. ubular type of heat-.e~rn 

.~ used in ~tllOnoap.p1ication~h;·. ' 

ahould 00 uo f3l!lsll aa 'poriOiblo. Anthis: tends to' decraoao Wight 

pnd V'olUmo., lhe only'1tihitationQ~-diametPr baiug strength co· 

It is: bost 'to' deoresootha' spocingaor 'cubes a.n much as 

oossi.blc., Uormvtt~jjt rsquiX'esoxcoaaivctime-andoffortto oalro 
'. " " . 

littloor=cor in tileapao1nga i.f' they ,arenai"wot1: very accurate 

apaCil'lgBooing ncccoSlJ.""Wsince 'the. pe.rl:ormanooof the hoa't-ox­

chrul,gar. mGY be. vary mu.ch dL'fi'erout ul th inaccumt.e SPUCi!lB9. 

Also good,shuperequi~ementD ~~ntricto Pt- 111 -co;' 

As for the. "21orl :f.~te or tho outside gao it may be stated 

that it should-bo asl.argo enpo.ooiblo ll proV.idoJ tho,'t;. tho non-

£10\'1 dimcllsion ¥.rill· not· oo'o:xccnsiV"c 0 

Student: Date: Teacher: 

!; rio h" TrT""''f!'If'> 



ROBERT COLLEGE Course: Class: Page: 

School of Engineering Thoois G:r-c.d .• 36 
DEPARTMENT Lab. n·A stud.v ,on Opt::L"m111l design ciJ.e.roctoriotics 

Design . of' . compnet hcst-oxc~~'!lS uoed in ai:roroft.· OF 
MECHANICAL ENGINEERING 

Thesis ai:t'-conditj~o:ninr;s:vstemo It' , 

:1hether i:a-line tubas or staggered tuboo should be profered 

~ronge11lento 0-

knOtm £or each typa OJ? nurfo.c:e one can seloct tho. best tYl'ID of 

~'1.lZ·foca aCQo~ :CO l)Cu.-1:Q:f':nfl.."lce oha..'7>t\ctorioticD otlr'VOSi and 

the PJ."ioJXll"'c.t:ton of: all thQse CtL"1'IV'OO reqUircD Grout deal of tL"'Jo. 

1'!.'o oob;ty y~~ \ 

ilowvQr~ ,\10 believo tllut-.. , since the pCr£Ol"'mancoo o:f' variOu.s 

extended rmrface t'YJ.)e lwat-oxchangero ru.~e oi1lu.lto:~;J thesolutio-n 

of· even a single problem with a particul("f~ extended DUl"'£eco w.111 

Student: 

Somc:l?ciyonMi1~q 1 I Date: 

26 I 7 II9GI I Teacher: 

ALI .. 1. 



ROBERT COLLEGE 
School of Engineering 

DEPARTMENT 

OF 
MECHANICAL ENGINEERING 

Lab. 
Design 
Thesis 

L 

l' zy Jim \- -
$ 

.$ -><-..;:) 

-\ 

Class: Page: 
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