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Abstract- In the initial steps of grass-root projects, heat exchangers cost estimation for proper decision making
regarding network optimization design through pinch technology is very important. It is necessary to forecast the cost of
a heat exchanger through cost estimation equations. In this article, the cost estimation equations of heat exchanger and
the heat exchangers network for shell and tube heat exchangers and plate and frame heat exchangers are obtained. These
equations are the function of heat transfer area by available pricesin Iran. The groposed relations for Shell and tube heat
exchangers are in the maximum operating pressure region of shell and tube side between 1.2-41 bars and made of two
types of material: carbon steel and stainless steel 316. Furthermore, plate and frame heat exchangers relations in two
regions of the inlet cold flow lower than 30 cubic meters and between 30 to 50 cubic meters are obtained. These plate
and frame heat exchangers are made of stainless steel 316. Moreover, here the error of the proposed equations is

studied.
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Ol op g oL Sgrunmo

e 20,5 S Ceond 351 1 Ll (puen

CoSayie B0 B Y (g cuaSo e Yo 5l 1iaST (699,99
ob,S sl o ;0 8,515 Jlad aiy el sanl Cunsa
5 balgd on)lagSs amio  galx SIS S e SaMS
Ceod 50 sl Sl Calyd [0 9wl L1385 ,50 ealg) olaws
Plogspo ol Jore Sl

o a5 lesS (sloie (Al Cead e
el saal Cawsdds slo )5 sl Joe 4

Cooad oy g Loold gilwJow ogy -Y
wlboyS Joo SO AL
i Slab o gyame ol e S Jine (Al
Bl g i (Sl slaanie Sle ange (ol
Sl 0ye g 00938l 3l Sl weaiile olxils S
Ay anTd a4 bgye loan e ads Lol colo glaas jo
slansa [YNYAY Jlo j3 )5 ©)l55 Cgan gl alal
JEl mae b ol claim cilo o s lSedll
wd)5 5l 15 o s ALl laanje o SeS Ol
R AW

Slacled g Ly S 5 (5oLl AL s e
ol 5o I S losle Gl B eS8 Slindos
Sl (Fp ) Cwd (g, 5l il b gy
25wl slotisse woleb End s 1Ll el
el 55 Sy G JoIS alls el
3l S 5l golam yslaaz Sl & Soge oy
Q@ by o8 Sledbl 5iS )0 sl als IS o> sgu>
Ll a8 I 18 Ldo 050 525 515810 5 ans 55 aesls (]
sor Sl b sl el ks )
g g0 odlaiwl diwgy 5 dlg) sl Jaus (giluad g0, Slece
023 JS5 l32! (SilSa 2ok s 45 e 3300 5
39550 4wy g ) alo S sl Joe

5. Rear head

6. Front head
7. TASC+

8. TEAMS+

doddo -
Saslog p i b LT Gl auim syl
Jeslanl b obS sbJaw 4l ohb sleolgp
Sbsy 5l Glasgere g (5 9l D Isls T Gl
alex 5l alide GBlaal gl 05l a5 cul  (Swlinoge s
ol plie 4 ol S slajus oot (b g Jilos
Gaokd ol sl eolaul 51 Bas g co eolaiul (g5, Bye
sloane Jols 5 sloan e giluange 5 LI Rl
Llg) 5l srsld cnl ol a0t (55l B pan g (5 IS le
Slaal (ol oy ¢l @beS sladore 4ot anje o500
doanie ool 0yl 05U slagts, 5l S e edlin
w30 6lalagedcwyn b (Jla il oo oy ilisie gl
Sl ag e gl dals, AAAY Jlo o 43§ &50 Slallae
\&ﬁ-‘z’b}x& gy 3 aum gliil slp 1y (lyy g5 [¥]0 S
Sl S sladas 05 sloansa gyl o [¥Tols axnys
ols dwle C=atbA® o jgo 4 S5 LB ) oolil b
eiicyse @ |, C oleS Jae 25 anpe o cul
byl 55 C b @ sms o plis A o)l s bl
oy K5l sl 5l 38T s alal, ol [l wlakal, el
2B g pgld Sl eslinnl b oleS sladare 4
ey ST S plsie 403 5 T Sl gl el i
O OB S @Sl goladl Pl (285 A s (ol
ol sl bl i b AT Les 3! sl
Slaoe 4D 10 39290 05 g 0w Al lagl > o
b g cnl 5o o wen @ 0]l aid; 5 (ole S
abal, U5 CJB o Laly, 15l )0 04290 sbrools 5l eolatul
sl o slp Luly, (Giogh ool 4o dileasl cavoas Jla
Wy 9 balg) Culi o )laeSS Ao L atugy 5 dgl olo)S
YV S5 b Jeil g el ()5 )3l i b WSS
O Awgy 5 Aol Coons 0,515 JLid aninn odg0e Yoz o
amio 5 OB oleF o ows 6l aizmen 5 ,L TV VY
Ol (29 ) eogazme 50 0 VNP 55w Jutul iz L

1. Purohit

2. Integration

3. Hint

4. Aspen HX-Net

Y



Ol op g oL Sgrunmo

e 20,5 S Ceond 351 1 Ll (puen

il 4z 2 &S Sl Su U jhe (o g0 loged 3l s
el 10595 1 6 5YL o I il Al SSGop SO @ sae
5 kS oz 5l (S oy aojlsen 6551 s
onl e Sl o g 039 ¢ lae 598 szl s I8 51
5 Sloress b 030 5 Gy Glagis ple 2 i
@olaisl Lyl g b ide » ol 4 bype slags 0l
el g3 Blaal 4 Lo gl el el alisee
s9el detes g ol 1 ool g canlie (Lo 15l S
o S350 ool B el (559,865,400 5
SYgame Coad Gl Al )0 5 oy sleanie (il
Dy n 2lo)S slaJoe dlox 5l sy sl iz
i aSli axly el cad )0l Ly, (il o
odal Cawdds Cowl (55,0 sloJal> (S 5l (S a5 s
s Sl e 4 bled iluame b &ly ol
Ay 2 59y @ Cwed bpygl ST g Gloy AT L Celd
Cansods Lalg, a5 Casline s oyl Consl 00y Lo o plicouis
Cawd 1y 093 S5 ey cdS L e opl 4o sl

ol wialgss

g (2byS sldume (Al Cwud Guesd bulg) V-Y

g 9
wwg g Ayl ol S oo jalls Zed add SYole
0 IS U g puiiee (69,5,5 sloddy) odguse oo S
bl V5 VIF DA Y agls b o fastinl slaojll

B oo il lydz0#e oV @lﬂulﬁw

sl (52,5 i b sty 9 ddgd (o lo S sla S -V
U 2le)S oo 4 bgrye slaosls (bl 0920 ) JS&
)LAMS d.u.m...v oo5_\.>m )o J.....w‘ UJ;)LA}LAHUAA-A} l; 4......49.'5
obg..\m)éj)l.j Vo BVY u.udmysdjjjmo;)ls
I, 00,53 Ll &) bgsye ceard cymns abayl, ) ala,
C=43+6.5A%"

(1.2 bar < OP < 10 bar) )

Joe o)l JEsl e Foble (881 jma ) 5D j0
o axly p el cwld Soble oges jemme g obo)S

Yo

Sl s Sl (b sl o5 Tl el il s Y
D950 S axio g B slo o cdims LSi sl

botog 5 dyf plS sladows lp omin ol o
slos o oSo5eb Slaiie Lol (5355 DI 3,5 Sl
b 6999 9,555 5Lad o5 9 05 Jlow (29,5 5 53959
Sl 0 5 oS Jase S5 Sl o 5 05
0d9ae da b olaws oY &)l > JUiLl mwhaw i (29>
0y g dhwgy g gl Ceomr (Al JLad 2y, 051 i
Ao b ires ol odel Cansdy cw il s l58le 5 )
5 Ay Coo (b jLdales Joli (6599 DMl (23,5
Jowe )l g5 5 60,5 sladlg) 5had 5 Jobo coloni atgy
2B e ol «sosys sl e a4 ple)S
I elesS o g lizl 5l Sz s ol s
el ol Cewdds e l58le 3

selde sy 5 amae 5 CB b Ssladue ol
Sz 9 Sl (Hhb &5 ol I bl a8 5 o je0
Slasie g odd (ow)p IRy So o pljer ©j9o &
g Sl ldo slass il amio 5 SB (ol S oo
50 a5 Cawl 53 Ll ol oald s Slalad adST 5
G5 Ol Jobs (63,19 oIl 5 51 Jol> (slmosls (o)
5 SO Olee 5 bl slre Cop lad Cdl Gl
sl slazel LB Jols gl b ad cule, sbre 538,50,
O3 Sz Sl plgie 4 ooy opl Sl Jeol> i
S5L 50 092 g0 (golaidl Sledbl | solaiwl b Olalad i3

el s a8 F Sy o]

S AL Cad 390 5 buly,y i -

slboys
2 @l sl (b cwd b gile e )
sloosls flgie ar a5l soliiwl g &l > ! o o
A oye sy s ieS L (g5l0900 (B3l bess)s
Slaye Jlax (hg; 5l sloges GB3ln 5o el oad Jol>
Gl el iyl s Sl a5 RZ yolie g oy ooliiul
@ axg boogSh opl Jlade .l sael cuvsas g, als

9. Aspen plate



Ol op g oL Sgrunmo

e 20,5 S Ceond 351 1 Ll (puen

Jusl s Sk A a5 slaakl, o sl (Glegd)
losS Jowe 23 S Sl C gy o oo 01>
Sils OP 5 o5 i aSiy j2 Cuad (a8 Sjp0 4
30 el Hb aly jo diwg g o) Cow 0,515 LS iy
adon 5 )l JEl mlaw gl g0 J 36 Y JSS loges
ol ool uLw.a u.o.«.@ > swy 9 =U9J Coww o)f)lf )L.»S
Slid acin b8l b el co cnnlin a5 jables .ol
e S 50 2le,S Joe Cuad vy g Ao Caos 0SS
eogd ol cpl s b o a8l LSS @l Jla]
(orie SIS adlg) 0wl axmas Culbks adadlsl

Lol Fogpuine Ol > Jl e iol3I L

3000
——— CSCS(1.2<= OP(bar)<=10)

sol| —— CSCS(10<OP(ba)<=20) e
- - - CS-CS (20<OP(bar)<=31) o
— - CS-CS(31<OP(bar)<=41) P

2000

© 150

1000

500

%0 10 200 30 40 500 60 700 0 00 1000
A(m’)

)b g}t:‘”‘ gbg):r )ll:;Lﬁu gS‘)% Ckamﬁé C)ﬁam:is l:{'s) )‘QS—aJ Y g}Sl‘i

SUFY BV o515 Lad aicin cogusme

o il i diwgy 9 A (abo)S oo -V-)-Y
Y8 K
5 4y 2lo)S Jowe 4 baiye sloosls (Sjl5 0920 ¥ S0
Hlid diiios oogaze o YVF K55 as ol Jlisle b acwg
JUsl el g 6 Ve BVY o gy g Ay Caa 3,508
O abl, a2s o yiuled |y muge e Voo s B O o Ol
Do go Hlad |y el i3l Ceend (e loged alal,
C=110+11A°%
(1.2bar < OP < 10bar) o)

@ LS a5 (Fhgo )0 (Jle lsre 4y el (log) pB i
ool Yo jo 5 G50l Vo VE oo i Sy jo )
S e A S 355 5 o ooy 100
s it oo e i bty 5 o) oo Joe
Voojleds abal,y loolainl b mupe yie Ve Ol Jlas! mlaw

ol dalg Cawsds legs FYATYYY g0

15001

1000+

500¢

0 200 400 600 800 1000

A(m)

03g9ze 4 il (9,5 JlSle sl losls il egms ) SR
Su Y BVY o o,S L8 lesd anin

Vo 0,515 Lasd anion e0game [0 (F) 5 (V) (V) Ly,

ghe e p ) b5 Glodas Al cwed LTV
s oo plas ol Jlal

C=43+10.34A°78

(10bar < OP < 20bar) ™)

C=43+11.25A°%7
20bar < OP < 31bar) )

C=43+12.18A°%7°

(31bar < OP < 41bar) )
R0 1R 5 4 () L)) Ly, lp R e lude
sae 4 olael fpl (Soo5 4 Cawl sael Cawsay +/AY 4 +/44
BV Ly, jloged ¥V S o ks o5l YL cds 5l olas )
Ol 1y L EY B VY oo 0,5,15 ,Lad aciy oogame o (F)

Sioled o § 4 (609ac 5 88l jeme 35 Y S 0 000 0
p> ci aSiy wxly @B Cwd g Ol sl mlaw

Ys



Ol op g oL Sgrunmo

e 20,5 S Ceond 351 1 Ll (puen

14000
— S§-S5(1.2<= OP(bar)<=10)
12000f| —— SS-SS(10< OP(bar)<=20) Py
-~~~ S5-S5(20< OP(bar)<=31) Y o
10000r| — - SS-SS(31< OP(bar)<=41 . o
SRS I PR
8000
o
6000
4000
2000
0 1 1
0 200 400 600 800 1000
A(m)

Ky wo Jul tele ©lp cwed s Ly, Jloges OSSR
STV BT o515 jLlad aiiiy cogase 0 YVE

wwgy sy ol )S sla s LAl Cud 35515 Yslas Y Jgur

> Cuosd 891 el oz s o)les
(pl> o a2y ;o ) Sl o, 5,5 aha,
+/A9  C=43+65A%78 Jeal op,8 VIYSOP<\y.
+/20 C=43+10.34A°7 Jetel s V<OPY- ¥
+[A%  C=43+11.25A%"® Jeol oS Y-<OP<t). Y
<Y C=43+12.18A%7 Jeel s YA<SOP<F) ¥

<29 C=110411A%®  ¥\& Kjus Jedd VYSOPSY . 0

V' C=110+14.03A%% YVf S5us Jowl Ve<OP<Y. ¢

\ C=110+15.7A%% Y\# Kjus Joul V-<OP<YY Vv

/AN C=110+17.96A%% Y1# < ws howl YISOPSFY A

o § ol 2o S (5la Jtse cams pneid g~
b S3b Sl ol ) amis 5 b olo)S (sla o
ol JSi5 3 5 08 Jlow Gl oaiSTaa Jlozse zolaw
b Jole Jlw 30 45 ol (555 & i loder
slaose cul di)ls b Slxio o gl )2 S0 Ojp0
3 Fomb 35, Led b slagl > esgame Ygane oS
Gdg 1) oS il e YO 5l e sles 5 L YO
Uiy el 50 (690, 5 slassls (g5l Jae yo aS [A]sses o
kools gilu o jo uoren ! cad Sole, SIS
D iy Sl sl g b O il 3, Lid ans

vy

O 1 1 1 1 |
0 200 400 600 800 1000

P YV a0l ! jsle gl p ool (3l egs ¥ S
SU VBV e 0,5, Lid adcios oogue

Vo 0,518 jlad ancig oogaze ;o (A) 9 (V) «(F) Lalg,

Jusl glhw cos p 1) 2l sladoee cwodd L TV L
s e las ol

C=110+14.03A°%

(10bar < OP < 20bar) *)

C=110+15.7A%%
(20bar < OP < 31bar) )

C=110+17.96A%%
(31bar < OP < 41bar) M)

C1AAF L 4 (M) B () Lls, sl R g i

B (@) Laly, Joges § S el odal Cewsday +/AA 5 ) o)
L 1y L BN BT 0,5, JLad iy odgae o (A)
7 Oyl JEl mlaw Sk A laakal) opl o ams e
Syge 4 loS Jae 3,5 Cod Silo Cigoyeyie o
Sl OP 5 (plog) pls o ooy 0 Cwod S
Sl Sl oy 5o aiagy 5 Ayl G 0 S LES anan
Sl oogame Sy a5 wes o Lid F g ¥ sl IS anslis
@l o cod (LS o)l Jal gl 5 (b
o 5l yin GSlpe 4 TVF 55 0l il Jlsls iz
Cand WSl ol il 08 Ll Gim b ol S
OGNS & Cad TIPS 0l il i Seld B &
SLas ) ojled Jgam 0 Yo\ s bt aodls ool Jel

ol 00 o0ls



Ol op g oL Sgrunmo

e 20,5 S Ceond 351 1 Ll (puen

Yo (20 00900 (gl Caoud (posi bulgy —-V-V-Y
celw jo oo o B0 U

O LY o o0 0dgdome gl ool (i3l ogou £ IS
abaly 505 (Vo) adaly e o plis ) cele jo cuSeyin
aoed (o3 by cpl Sl 7KL laged Caed (e
b Y e Sl Ji gl b aloS oo
ably ol sl REeS6 jlade mse gy |y e e
Lol odwl Cawsas +/AY

C=8.3+9.6A%"° )

O B Ye (20 odgamme gl Weooly sl seon & JSC&
Sl )0 S yin

S oo 4l aiy3p 89l widaly, cymnni - F

slboys
(2l ladase aLb duie oyl by, end oz
b 5 el 0 @be)S Jae el ol il slaa e
Sl 50 2le)S Joe SO el A 0,8 18l s
S 4z plp FEY &los 5l )lems )0 5 cesVly o
plsl @ bgye sloanse Jols anje ool [l
6 Sl ceal (gle S Joe gilailely alex I Sleladl
(S (grmlad al @Sl plele lsle WSl
cead Jolre 55 (Brae Dl aiie 5 el S5 s 1S5
sosr Jkz gl axio s QB oL o ool
wbeyS sledas pl s S5 0o el g9 5l L (o
@ Gl g s (gemlaid 55y el JB S 4

Oeesd lailyy (idu cpl jo Cnl ead adF lai s e s
o Jwl iz b amio g OB ol S slo Jos sl p o
FoS 3y Obyx (89955 (29 ) edgame g0 0 YV
w‘amiwécbu.’.iaracA' LY. O 9 ‘,Sn);;‘,\". )\

5 S 9 099mo (5l o (ppns Laslgy —)-Y-¥
el o oo yio Yo
V8o b o9 0090w Ygars amian 5 CB obo,S sbd oo
oSy Vo b ool csms oo idig 1) el ;o S i
sl Jow &S0l 4 azg b Ll [flew! S8 oogame
by 1) 00l 83 20 edgace a5 kS sS Slal 3 ple)S
el 00 oy 03g905e ol il Jglaie Jles dins o

Iy 00, S8 Jasl i ay dogs e slaosls o3l 0gos & JS&
sl s Follas Bl e (S5 ol om0 ol
A s Fobles Gogee jome 5 2be)S Joae &)l
ally 50 (V) dal, cwl (Qbg) pbcd aSis axly
o o35 alaly ol el O UKD g5 Caad (pas
e WG IF e ) il b b o 5 sl Jass
el 135 alal) cpl sl R S lade oms ce by |
C=54+82A°%" QY)

ey sl Jasl wa [Sla A G () aka e

Syge 4 gleF Jow i cwd Sl C o mpeyie
ol (o) Pl s 4y p0 Cead (S

9Q0r

% 2 4 6 8 10 122 14 1 B8
A (mP)
xS yia Ve )’])3.45@.) IAPRE Lglﬁ laosls u,u)b.s oj;uadxw

el o

YA



Ol op g oL Sgrunmo

e 20,5 S Ceond 351 1 Ll (puen

gl @l Joe o sl iges (lsie @ Jgor Gl 5o
9ok Ve oS, JLad b Ll (S Sl i b a5
ol drwbre el anie mperte V0 Oyl JUS! e
O led dhl, 5l obSam ol LAl Cad ool
Cawlodal oy logs FYAFYYY

Joe Sl el ange 09l e saalin o LS lea
ot 45 ol 00l Cawdds logs YVAYEYYY 00 S8 Sle)S
oo 4 393 hg) b oelessdy cual ladanie oS
ool 5 il SaS a4y g ool adlal b5 sle Jows
Lly; igh oo Jold 331, a0l 50 el sloas 0 45 o
wlS sdore ah Cwd edS slp anie 3yl
Sdome &Sl Cwd 3j5ln Luly, sl ossl Sy,
5 ilodal Cowsds sal ool b gy b g aS obe)S
Vodsaz o g ditug 5 dgd leS ladose ln ¥ s
el 00l ooly ylid axman g OB ol )5 sl Jaw sl

2 (uL"y) Ceoud 0)51).’ “JW.‘) B )Lik.é a)LQ.i;
(Pl Cd 8l b Cegd ) LSl SSS aka,
- 085 < .
) C=145+9.03A Jed s MYSOP1- 1)
) C=145+16.4A°% V-<OP<y. Y

s
el i To<OPsTY Y

1AM C=145+17.5A%%

<[A9FY  C=145+18.78A°% ol s YA<OP<fy ¥

ol ebaanze 5 1A il Slesle Jsle 5 o5l sl
My axmio 5 OB ol S oo aSid 5o 090 90
dejls 0al SO sleanie ojeln sla s, .l ol
5 Sl 98 ganld Glassly wlaw 3 (gay Sliiw
e & el W8S S0 die) (pl jo (el ST
3955 5551 ezl 50 ol Cwsdy anje 05515 g, 5l s
4 ceal Aud iy, ool o el oad ooliiul [V ]IS
ol odel Canody olo)S Jae Cwed 5l b leie
(oS dg) wile 0ald S5 slaanza gy Gul 3 eiares
e hol coid 5l sy Soge a4 1) 0 5 )8
anip plyie |y ol ggaze Cules ;0 5 Al (2le)S
holss 9y ol S o 05l le )T Jue el Lo
el i 58 Feegielly plse 4 l, 555 Lad e
Sslens b yiaS 03gumma 53 )0 1) S92 g0 cal o g 485 Lo
GPoy Vs Sl oo, Ll LY Sl a9 L

el ool lad 1y eals 53

@l )S sloJoe aSh ceai ay 32 045l 0s, ¥ Jous

OS5 ai by ye slaa e
(Oleg) o - _
V< =50 tleyS Joe a0
(3] (3]
SYAFYYVx+ [YS\YVPASS Y- Voo b Joe clegliss ange
SYAPYYYx+[-0STAAYYY 7 ) ol dlse psmnlaid

FYFAOASTVAYIVCAFY  AFY YT 5 sjetas 4SS

| YOOYYE=SYARYYVx/-f O f aJol olge
. _ 0.5 S e < . &k sl
AVY C=145+51.28A TsOPsy- e VYYPAVSYOOYVEx-/0 o Be 5 sjares
Ve S5
- YAVOY - SEYAFYY V- /oYY Y gl Slge Lo
AT Co145466A0 o 2 dycoP<y. s ’
I8 K5 YAV - =121 0Y - x) ). \ S opers Sleasle
5 L FYAFEZEYAFYY Vo /o ) ¥ ) aJgl o
JABY Co1454+7377A0% 2= v.coP<ry v - 7 sk
\RI e AOVFO=FYATEx /O V0. V0. 515 oo ’
; sl ‘e.= oo
JRAY Co1d5+8428A08 J,t.d Y1<OP<f) 1A FAY 5 SEYATYYVxe /8 ¥ 5 sl Slge s
VS5 VOYYYFSYAY-Foxe/f ¥ foo S st ‘
OV VEVESYARYYYx oA 4 A aJgl Slge &S5

FAY 500V VEV VO YO VO SIS speies a5

VRIOYRAZFYAFYYYx- Y Y Y- sl olga
) b s . 55 aly)
ge (e oslyebl, o 5SS s oo S Yy TV SE TP
(Pl i oSy 0 ceod ) Sl ak FAAYYSEPARYY Ve [+ 00 -0 +Ib adgl olse i
aS Jetl e ¥e 5l 2eS AVFOTTI AV VY ¥ Yoo S sl S
* et = X .. .. S jaass
<14%  C=11.6+17.82A°%" _ 14 hd
) celo o case YOOYVE=FYAFY YV /- O f adsl Slge )
48 8%
b Jeel e B LY YoFYRASYOOYYExe /A A Ae 55 syetws
</ C=18.08+20.88A°™ ,
PSSy el jo oS YAYSYY) JS i azg o

Y4




Ol op g oL Sgrunmo

e 20,5 S Ceond 351 1 Ll (puen

(2]

(3]

(4]

(5]

(6]

(7]
(8]

(9]

[10]

Economic Evauation of Retrofit Projects’, Appl.
Therm. Eng., Vol. 23, 2003, pp. 1819-1835.

Hal R. S., Matley J., McNaughton, K. J., “Current
Costs of Process Equipment”, Chem. Eng., Vol. 89
1982, pp. 80-116.

Hal S. G, “Capital Cost Targets for Heat
Exchanger Networks: Differing Materials of
Consgtruction”, PhD Thesis, UMIST, Manchester,
1986.

Hall S. G.,, Ahmad S., Smith R., “Capital Cost
Target for Heat Exchanger Networks Comprising
Mixed Material of Construction Pressure Ratings
and Exchanger Types’, Chem. Eng., Vol. 14, 1990,
pp. 319-335.

Westfalen D. L., Wolf M., “Pinch Analysis of
Evaporation System”, Brazilian Journal of
Chemical Engineering, Vol. 17, 2001, pp. 1-17.
Kuppan T., “Heat Exchanger Design Handbook”,
India, Battelle Memoria Institute and Department
of Mechanicnl Engineering the Ohio State
University Columbus, 2000, pp. 505-507.
www.irimlsa.ir

R. Seligman., APV Heat Transfer Handbook, New
York, APV Company Inc., 2008, pp .8-15.

Shilling R. L., Rudy M. P., Rudy T. M., “Risked-
Based Design Margin Selection for Heat-
Exchangers’, Proceeding International Conference
on Heat Exchanger Fouling, Austria, 2009, pp.
340-345.

Loh H. P., “Process Equipment Cost.Estimation,”
Final Report, U. S. Department of Energy, 2002,
pp. 42-73.

S 5 4 -0
st 25 5l Sy e e oA B (peaid
S 0eSt el ma Gygd sleUl o soliiul s
Cawddy o ygiS plu golaidl Gldbl 4y axg5 b a5 oy,
aS oas solaiwl ol pl jo deaSlis cpl (>l S g sl
A imgh opl 5 odel Cawsay e SVolae 4 axgi L
o gleasis IS sleanse fals slivl) o 685
Lajlg, 51 oolaiwl cwl ool ails y Caio (0 9290 olo)S
i g Sed mmel (bbb 4 e ()1 alis
§ osliial i aalys A5 IS (slans e it ol
Slyially ple LS 5o Ghagh cnl o edel cuvsay Ll
I eleane 9705985 50 (Bly o 5 oo oLl
5 e b daaCh lope 5 wbeS Sras Jed
P Bl 4 axg bocwl S8 bl el oS
S s 45 Glise Sl S 6,8 et (glacalin
b iy ool 50 saslcwsa Ly, mls o S

el il (g ol cadly slocasd

&y =%

[1] Taa M., Bulatov 1., Kleme J., Stehik P., “Cost
Estimation and Energy Price Forecasts for



