b Tloddo  eiw G/ dellao

3,

) 3

.@ ” M' - ” .ﬂwa

% w 3 3 w 3 2 |-
,w 9 \%) h 9 KN D o
7 3 »0 an Y .ﬂ o ,w 3
XN N RS 3 |-
9 S /P X S 20 3

9 B 3o) i 4 9

L Yy ;7

. 3

Yoo 3 o

M v .M~ 9

*
*
*

sl <9

rrrrrrrrrrrrrrrerecrrrerrrrrrrrrrrrrrrrrrrrrrrr




-
Jyamo 3yas(1
6 3 Sl Jgame o5 5 oli(1
:
-
-

6 S oS 48,23 o Lo (2
7 ol g sl (3
8 Sllall e b o 3l 4811 g pus 2 (4
9 57,5 5 By 3)lge zedgi (O
18 Jyarme B pan 1 ol Sl o 9 41525 5 nSoler GOV (s 2 (6
19 soyel sl 5 YIS (6351 sl Conotl (7
24 Jpeaoms 0038’ B s 5 00 gt okes sl S (B
25 . lyols oyl (9

Lolis § 4dye Cundy (2

LT olass g o axly oo 5 (3935 B pgus 4aliyy ST 51 audgi g, 9 (65l 0 0 Cadybs (qusy (1
Sl sl ose poe Jlo . gole Cudjb sonsl Cod )l 35290 slo a2y (53995 o

g 5 0olitd 5y90 YT il oaijls WS, 5 boygdS pl. lozd b

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr ey

rrrrrrrrrererrprrrn




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

bl cand 30 dnug syl g oz leosb condg (ouyn @

..................... xS )| JRvLY) 1384JL..: QL‘{L,:, b} P AAU); )lcT )| J}A?u o."aé)|5 Ng 5».0;3(3

32 by ST 51 B pme g, (w0 (4

J0AZ) dawed Sl o 1384 Jlw QL‘{Q G Jlo Pgs aels 5 )LGT 3 Jpame Olyolo &y, vgye 6)

rrrrrrrrrrprrrrrnld
NN
P rrrrrrrrrrreng

32 (&“M' OJ.:: )QLO L’olf 4.3

36 2 4lgl Slge (ynals 095 g Jyazma 4 3l gy (B

L oo aglio 5 5925 10 Jgame 4d e 5 adgs slo by, 9 595 (Jloz! (o) €

,gaS S50
¥ S J,..a.?ud.:‘.]}? J*:J)S 90 Pgw e ‘slb ‘53315»53 TP 9 Q}g Jou.su.:.‘;.&?ﬂ
5 ) SSE 4 ol (I35 aylo pus w090 Jolds (goluatil oyl JBlao (s 5 () 2(2

Sl sleSb g sl UNIDO 1ol cuss 4o 89250 (sla axlg cledlbl 51 saliznl L) (53,

91 (g Sl5ae25 9 58195 0aidg b WS, Sl

Sy 9 65 Sund 5988 S b ) 51 o sl Joma g 4l 5L5 0,90 0dee adglolge ofe B

Q2. oxg'B AbAS o 5L 3)90 0des f)’:é‘ Q-::AL? digy 4O gs""’l'“’| Qy}’d‘ CadS O]

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g



-
97 . b 51,21 sl nilin dilazo olgiins (4
% .98 .. Jlsl oo g Sludl (G5 el Carnidg (B
q 98.... e SISl b gus. 51 ol (ylswe st g gyt (B
% 101 . S5 5 solasil slb ol Candy (7
q 104.... S slaaxly Slasl 3,90 10 ol sty 5 oo &l g Sl g 4525 (B
106 ) b Covgs (9
Page 4

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr ey




(Wl 9 5,9) 3Y 539 mucinnsl]

o 500
125 28
443
3500
100

%
q 45
:
-

560

410

09 )°119
60000
1100

5150
5150

$lgidey ol
50l
olas ‘55).4., %/ ééw

(5 )yl dlpo il Spao ylieo
(é) 2l Jes!
) osdo)r b Gllbo 4y 50
(opo ria)ili 3590 (o

L j
(Byo o) §3ds
(e ) S
(coSo yin) 318 Srae Gl
OYs) iyl
(Jby o) b, ol (5,185 aule y
Tk
Olwh) b sl ol o

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr ey




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrirrrrren
. &wu‘«‘ud] J,.a:u ..\53 lnB

oeile 0l 4 a5 2919 a5 L 3.1 ST Mol (o oS j0 sl g 5l sldone) g oy

Sl g YT o aib 00iS asuine 45 ol LSKiS o3, bz 51 ISIC aslis o)ls Glas

Mol (e SlaaS 920 9 09,5 S0l (gom 03 99 9 S Sl ior e 03 90 el HlaS 9500

rrrrrrrrrrrrrrrnl

o2 03, )l Sl Caio ail 380 plulid a4y a5 090 o ALl (LS (slea; 4 j5iS bangs
ol g oyl (Mol o slice (4l 9 09,5 (25u Jol) Jol o8 Jloz 055 (o0 S5 Jgazee
o 45 3513 0925 (yolae 5 mbio &)l55 50 SIS 5 p99 08, Ll e Sl Sl 055 5 03
59958 ST 0 b g5 (b aiSn pladl (Jgames) (o3 Cotid iz (slaaS s &

Col o Gy ;a3 29191520

LS oS adya o)led

840290 5,635 43,25 1387 Jlo o))l Slojlg g Ol jolo &l e DS 4o 59590 ledbl ubo

b oo (Sl sle Wge Dlakad g telixladilos 4 by e

Slas>Me SUQ (899,999 Y r:lj :\5)4.: o)LA.(::
kg 4 o O 840290

Sl sl Jo sl (555 4,0 Joux

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr ey



Dgaie oolaiwl olKiwdg Cudgs U &y M2 539 &l KG sk Y
sl Lol

% £ @ axg b dilisee o axly 5l aS ailowe YIS Lol (s o lasbiwl axly B yae oles ol SUQ

rrrrrrrrrererrprrrn

3,105 j9me oS @ 5L dalgs cole, b T 09,9 b jg0ue asiiwl VIS 5l <. 1

23,5 ggien G crger b g (Bpach (985

pome aaliyy (3 5l solge 3ol g ((2) eole Gl oS wole cpl Wl Goi> 5 g el o D
b 3 Slle (S5 Gsi Jold lnl ol 6i50er (Kb g (eletx] solatd] anngs
S 75 25, A% ol il Sl ls GV 51 8L 50 092y plu g 5)lse glysl VIS b law
Slp by dbge il Gk oS Sk Sgw g (8L (ul Esemme A 99d (oo (e VIS
45 4i5S3len 840290 w3,55 (sl (59955 Bsior 055 oo Dbl (5359 Goi 095 (o e s

cile 47 ala>de b3 Jgaz 0

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
VS ol s cdales JolS cole, b ailie 1 oog,8 #5 480290 S 108 46,05 b g 0yed I
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g



oylads Sgde s ol pl gaie Dladxd g o lalisl dvinge Jawg oole o adgi gl Je ol
S gld‘ O 00l (g (glao ailinl el snis g b gl d e Sl - 3 lasten!

rol 5 a sl sless o8

-
% eslloll s b oo bt 1) g ooy
:
-
-

rrrrrrrrrererrprrrn

1-ASME POWER BOILER

2-ASME MATERRIAL SPECIFICATION
3-ASME NON-DESTRUCTIVE EXAMINATION
4-ASME WELDING &FABRICATION DRAWING
5-BS 2790

6-ASME 116 -406-41

7-ASME A 450 g b il s st

8-ASME A290 S0 u..d 6)&29-?' b)‘..\il;l....J

9-TEMA 0,5 o aladi 31 Ly (ud (g o o lailin]

10-4231 o)) o s asliwl il oo, Kio 4 by e

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

2 O)lS 9 Bpas o)lge muse

Sl Loy lsss (b 0,151

3% 1N | Ry VLW U L g SRR ‘ﬁW?"TM}‘ S e o oyl el Glie 18 a5 e

ol 5 ol Bam 05,5 e 5lse b 5 ond sz e JUsl sle alg) g5, e a5 il el U

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

il oo sl o oyl Jlaml Gil33l g e dg) alaie o (o381 8
29,5 (oo dil)] alie JRAT g lo e po ba 1528 gl (6551 JUEST el 0 e 4 G Holate 4
op 4k glis)l g la oy pl8 @yl Cualius @yl Hlas 5ilail Joud 5l (S de slo Sy slls il aen Ll
oz ool e Wyl (g5, el el b il )8 iz 5l gle 0 Yseme aiil o o
Sealsys 5 Sl sl logas 5 by ;5 oslinul )0 sloessd (b Sy 53 g 00s (39>
xSy )0 55 e g parteegl] wiile (S5, OIS 1S e I8 eolital S50 (oS 5 JSm
0 ool 35 eyl sasS SGE el pizmen g Jaio g (S sl gl jo aid, G slpss
okl 5 sl 525 5 b Olgie @ porieegl] wiile 0S5, S S 55l 55 g0 lge 05yl 005
Oered g Jyame (nl adg dwgn o 4 &S 0 e 8 eoliial 9j50 o leie 4 Ji
S)ls 32y a8 (alide (bl calys 5 &)l JUil ilies colpo Juds a5 )15 (o 0 a5 (IS
Sy S5l 4y s a5 s o Logas 5 0,5 oo 13 eslinul 5 algi 5590 (ool s o

2 50 Yol 5y ol golamsl gy o plgie 4 by, 450l 5l oly oo 39 oo Sl s o e

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

leges e el 5ol loadly oy b 5500 Jlow S8 a4 Jlow S (99908 05 & 5L o5 (ieBse
I dols slaslE sys5 5 il e Jll s lex T slo algd b b kg 5o e 05,5 oo nlinu
Dyge Lalsr 5 olmler (adats sledy, cov By g O sl Glus (b ()1 gl b Gl

25 (o

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

a2 LSy o)lps Syge g sunie Sliagd b LI o0ges b Ay 5l Ysens bajhgy aigSal o
Sl 5 05,0 3 oV e 5Ll el o Al 51l ey sla g) g o solic
Ond 350 pledez 4 ks il 8555 v LIl (glail ol sl pgad 4oLl az e g LiS
GO9s Oy 4y il alaise 1 Lo (b Yoare s o g 3uds 8 Slaseie Sl g logs
@ 1) lpgs o a5 wdl (ol B aigd o ate bjoa (59, b g Yb o lo o) cpl i pS o )l
o g 5 5 Sl JUE] oo e s & Lpses 0 Los 5 S (oo e b
bogs o8 i Jlsle g olel g (J)l> Calsa co o a5l sl abhioe jo Sl )l jlade da oy g
Jlazys (Gl )l CESS g e @9 oSl JobS mhaw Eal38l g egdle (18 0gg ol S
o Boee Szs8 5 bgte sl g (03 000 o 28l 1) Sl 28l 5 205 (oo Wl s
Ol g (S o, gbol, b Jogil slojgiboly 5l crwg s a5 0§ o oolaiul baygil0l,

208 Sl gl (18 9 EuS S (S eg5 g0 ol Heibol; aSll 0gh o Sl | ciale e g iole S

oty S e e 1 0y 51 5 b gl 5 Cele 0y (gLl s Sges b gl Slacel FiN TubE ¢4

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

oz 995 0 S sl (Sle plorinl oSG Lle oy g Aol a5 50 Jdo 4 e jgilol, g4
S35 o Al S 3l st (b W) Al (oo (e Ol50 (B 53 5 sasiosl] btas lags (b 4sS]
g ,lad o 04 ,0lST oBiws )l eolaul b Gcwﬂ Ology aS ouds JSid ‘sowﬁﬂ sl oy g

. “ \ . PR .- . “ &
2lp g0 Ceglie obml cyz o op bd dgl g9 (pl Wgd o Jate 635 10 Ay 9, p Jolie SLelS

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

300 sg05 T sslitnl 3,50 ol o3gamme 5 Col conlin SolS (6o Kigns, pas 5 (535 10 Alg) 55,55
5 sianles 90 6 7 osguima 5 (sd £l 5 (omes lisssd (b 45552 U8 08l oo oSt a0
i o Sy 1 L o 5 K Ay Lagie 5 S8 slalSlS 5 12 5 8 slels
b oS5 JSom slajhians i wesn 595 Lalpd o widly (oo il Gediial b Jeisd (9255
Elo 55 .05 8 o0 4,8 eolaiul 050 C g 5l YL lendly a4 as; 5 5 ddei S "H.R.S.G)
o @ bgSl Gk sl @l abio 5l Gl 5l ol &)l a5 655 Gl s (25,5
ooy sy slpgs b dcgeze 31 5l ails Les o SKile ax 0 600 JI550 sgas ¢ ausis colan
“fJ-.'.M‘)L““JﬁJJ—’”j‘6)9-.&%—’15“;)5*.-‘“)bc’)’?ri%’)b‘*%SmbLs““iy“-?J*u“s
55 Do A ol S o (55 o Bl 5 5 sl (omyg S 2 S el 0l

ST so 033bn | 651 0 IS g 00,5 (6 S ol (gl alaxde BB g2 4 5 Skal s (551>

! Extruded
2 Heat Recovery Stem Generator

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

Sy lords iy 5 ARG sloasly 251 0 a8 Llog 511 JeS 0y Leagss (b S pl5 -2
bolS SKis 0 aibl o olsd slo odliS SiS S o 8 eslitul 3y50 Yl (glos tals
Al o)lgas los als cely g 03,5 3,95 0 05 b sl slo Ayl 4 lamms sles L 1se s slo

1 oslitl 3,90 slo &y 8l Jsb iy (o G0l g J51s Sl (slod w5 ol 4 5 955 (o0

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

Joue 350 30 a5 Bls 31 (ool oo 25540 530 ¢ 20Vs0ms ¢ glen 00nS S5 slo o
Iy Cans ol il oo Bay colis 4 08 colus caus o)l Cusal lep S S sl
55258 04 5l wls oles eaisS S sl Jows jo ol Jlade o 9 aneS sConverage fan
o Jowo (ol ;01055 oo )8 solaiwl 0,50 15 tuly] 90 50 lep saS S slo Joe wab
Jolss b Jouws ol Lol (sl32] oS oo oolii] Lame slga 3l il alg 31 Jlow slos LzalS sl
e o 001 S 1 g0 9 08 Sligans wijlo 3 o 08 lga by (oime 0 aS A wix L S
s )l om S b Gl b Jowe cnl p3.08l (oo b Gl Culas sl 0¥ Sl 9 08 252
S92 2o @ axg bla dgd plai)lo J15 08 &jglne j0 a5 058 0 2la df o)ly 5L G
b e G jo0 simo < f’l’-‘-;‘ P B oyl JUsl LI wyls 1,8 o) 9 o)lgo
iz Jels 993 a5 sl o BUNdle G 1) 65 Jlw g5l sla dg) 5l dcgome 1o 008 O jelxe
S degeze cnl 4 A oo jgme 58 (5, 51 R b slge sk 4 BuUNdle wix Ygano ol alyl

Cusladd osls oyl asly o Bundle aw Jols s Bay &« 1 S 0 ans5 ~Bay

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




One-fan bay with
3 tube bundles

Bundle3d y,Bay <,

ol S o Jas? sl Sy sle JalT (slge sl Bz S5y S D3 & 8 53 S50 sdn 59
Syglme 3 a8 canl 0,5 Jlow 5l slo gl 51 il g0 saims lis cead sols ;ylis JSi ,o a5 Sl
izl Cano 5 SiSln Jowe bg 05 Jlow 53,5 S5 (gl Yona i oo j3u 00 (5 B 5
Cogd o aiS UNIt (o b (pl dcgomme 40 098 o ooliiwl 0l 48,5 )13 65loe & g0 4 aS b
&S 355 oa Jb g5 el 55 sl m g ol aBF 8 o8 LS lhe Sige 4 b g S5 50

Two one-Bay with 4 tube acgems pl @ 10 was o LS5 |, UNit G legose
olis asl o Bundle aw g o3 g0 Julis plas o a5 BaY g0 IS5 0 095 o assbundles
Ded o asS TWO two-Bays with 6 tube bundles acgemes ol 4 45 conl oas ol

Voare J nl bo)ls 13 & 53 28 15 3 atels jo Sislsn slo Jows 45 ooliiul 5,50 (glo 43 ,hab

% Bundle
* bay

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr ey




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

o e 4 ooyt mlio 5o eolitul )00 sla 2y Syp 5l 0 16614 ki L ols o8

g

e D01 WA i

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

¢ A A . \
l.lbe g "y
{ i 1 I l |
ength W W NG
N LS
el Ld et Lo

f'we one-fan bays with
4 lube bundles

Bundle4 ¢ Bay s
oo 2ol cacly 9 09,5 3,95 0 0,5 Jlow (55l slo dg) 4 Larzee slood L lgp ol aiiS oS shailos
JESI ol al8l Gl il (oo RalS dg) Sl Jlw slos cus 5 cnl 4 g 098 (o0 Ay o)lgo
S Shgo 4 Sl sl Jaus (o o o e gl 0l so oolatul o oy sle Wyl Il >
NS o 8 eolaiul 5,90 Al
sy g oo 5L paeinogll izl Ysano oS atly oo slo o b 0yl €l o yee 3 (S
Ol s 3 9020 (o0 )18 ) (g9, 1) abgpe 518 5l Y S aS Canl Ojg0 ul oyl S le

oo Jos o 4 olfius ol B aiS e e gl 05, (6,50 oS Lot Lid Jlasl L1, 4

% Extruded fin

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g



HEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE N
ol gl o 0 Koo sla JSa b g gosle sla oy g 4 Cold p0 Ay ()15 o a5 wiS

o Sl a0 200 3 omb e o waoﬁ ol sl Gl dod (o 1 e o5

Dgu o oolaw!

l(-—Unit width —ﬂ

rrrrrrrrrrrrrrrnl

4 - - " .,kf - X
‘ SR g
L i L] i I
\ AR vl K4
Tube ot | 1~1
length e e b e |-
- - - -
/ g N 7 N
4 @Y ! \
{ 1 1 1
\ ~ LS KRN B 4
'.N—' 4 D — 4

SoS sl Jawe jo oolaiwl 5,50 o o S50 o5 Ll oas oloul gl Ay (g5, 45 oo oy 3l diges S

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr ey




Gl Aol ojlans Jlo o as il o o b Glopls ahato o L S56 sl ale IS as o o
L. il oo ools oyl Sl yobo 4 W 0 ol Elosl 51 8,90 jlez 6 JSi j0 . w4, 9,8 0,5 Jlew

28 2l Jow ooy ol 5laile e ok g9 sl ooy (plaS 0ol (0 0 JKS (pl 4 axg

rrrrrrrrrererrprrrn

C0gh (oo eolilul ALS oo JI Alwgnl slauil b g YL slales

2l9s caS i sl Jows ;o soliiwl 0,50 EMbeded sl o, glgil (6 S

L sl 3 pF lsp ol il (b oaiiS Sisilsn (glos it b oKy qulais 5 5,518

Q&Aﬁopwigw&})oﬁ#wbxlgwwglﬁﬁaw)amdwsaﬂom

® Embedded fin

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

U5 Jlaws o Jil lime B oiS o5 1, Ton bz lime 45 el el ol o bl gl ol
gl Ceond (59, BB b il leie 4 (Gl o, ) sl 8 (S o) aege S IS aslyy o

(25, s yuxd bl (8 slo o )] yusie Pitch L ¢ o 3l eslaiul 6,50 9 o

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

S ygige lawg Silegl b (gws Djgo 4 wlgs go JyuS cnl o)l ool JyuS clblB oSS
b 0,5 SiapS oo Gloyd s JLES 5 Lo gloJus 5l as wll plse lo prn b (S S
Slr 08 61 0 card e e b sl 50 058 sn oolital il ey b sl 0 (5l Ysone
o M S8l Loy (285 0 digly S (po et e HL3 5 Lo 4 429 L 5L 0550 leo L2 (el
0P e e A5l oo 5 (Sdgjaee slaygige lo 5l 08 05d o el (ol g b (o talS aiS
Jo oy Soal (o0 Gl 55 8 (Brae Ol el 5L 0550 (oS Slsr hyz (£85 - wies eS|
Sl @ 050 (pl o el Sz g0 0 Jlew b,z 5SS ety Oyl Jlal JuS glp Ko
b ag) J=ls 05 Jbew by 098 S8 (o dg) 2l Jlow 0aisS S35 loie alge o 2 oS
3979y Ceowd & )0 (639,9 S50 o a5 Cawl j50 (pl 4 Gl 90 Gl el L 05h 0 J S

Sl gl (RIS ol ty 3Ky b Vs im0 S o oS |y Sl greels gl 36 el 0l

0 Logasie 0,51 5529 1 l9n slos 13 (g5 oo a5 (6 i a3 e el Jlow Szl 1 6 sl ol s

" Louvers

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

g i Slod S bl 4 o2 oly cpl 5lcel 0,5 Slsr b 50,5 5l eolatul ¢ 5w slsa g O
s (B Ll pcs )3 05 ler (595 05d (oo ol Jlew slezdl I 6 S gl bl a4 o

s Jpaze B pan 4 ol Sl Judos g 45326 9 (55l YIS (o)

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

I sl oo Jlwsd o oules ghiie gl Gl sl Yool b g5 b 0,Shos a5l @ 4255 b
i JSUI L ol oy glel 4l o a5 5)ls 0ezg L9 (il LgLasg.':.lL;):JT yol ol Cye
5o @ wily oo b dlg) agei o)lal Gilie Slallye b S bt 5 gy Dlxio alex I alisee
gl J>1o 10 pp Wl o by (a8 aill ool i (05,0 0pld Djgo 4 L 0SS Q)}@c\esl\o)}@
ool s Gl o ()5 e o oy 0l Slige b Ay (> mlaw 0 e 50,5 S
39S Cl> o il se0g ST g dul ) Shgo g0 A aS 03,85 Ol Jlasl oliEl g b alg)
oor 2 69y L Wil 5 008 Sy i s Ol JEDI B sl e portiesll ST I (b iz
055, sl gl (g3, 5 WS oo YL >lb Culis 1 Wel cualis sl Gl s anS o
Oy oo W 00,5 o 5Lige b o), JIs j0 oy g digd oo 6,15 MM3I/0 sg0> s L slo
shoslital coles po kg ooy ol g JS& 50 poss Jold i Jpammo (nl )0 (230l <85 ams

@yl 39y s Sl e g S ol 8 mol)] 0 ioed ol o bo dg) B o e oy

8 seamless
% Extruded- embedded

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

4y oad apa b gl Hld 4y ol Elige Wl U5 o5 aseiegll Slmio I Gl (o Jlo Gl
Sged oolaiwl o 8 £98 lgie 4 Wlead Jowe alugy S (g5lse O jse

:)‘3}0' ‘SL‘«‘JO )é YIS &S.‘!‘j:!"):&»' Cn.‘«‘uo&'

o e 3 o (dod Gl Gl n en Y 68 5 e SerSIl 55 aSl @ 4z L

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

gl 5l oolatul pals 5 (S Sl (6550 gl o a3 (IS slo (6 labins 55 Lo j5lST o g 00
D9 sa 00 5wS 9y e ylgr g ()l sledone ) eolitul ) oo e et S5O 4 58
OOp il Clizl o 65eleSS Gl JhS s GloysdS o 58 kalg s gilal ofy en
o o9 180 90> b1, Gl pleaily a5 LalSy,s aisShl 50 (oS 5 S piacns 65,15
ol o 8, 15 & yaie (ny p2n g bl s Glate @ legs (o8 45 el ons 5 el wisy
9 ey 5o Lol adgi g 4l (g ytn Coetl j9) 8 (oS S Sl g Syl Sledae g oyl

el 00500 o Cuegbge HoiS >l jo alie sla ojladl
e o JSB 4 Lpgd o8 gl adg8 @ pladl S eSSl S 3 Sl iz o s e
Slaasss 0 255 LT ol Cllad 5 00 0,5kt azx Fsane boasly ul 5l e33a (o5 lh Bac 5
@ pladl (Sl sladg, 5l eolanul g hjlaw dlyo b g all oo (Sl ledose 5o oolatul 550
Gl j cenlie CiF 5 g3lamdl 43,0 il wadss o5 lade 5 (09 yoley Judw a5 wles (0 cSle

Sz 1y 0,50 g bwgie slul b olssd b g b o5 G55 G 092y 09 el I a5

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

aals 155 5 i il b aes 18 095 cujpele st e Ol Sl 5 Loyl )0 oolatul
Jyaze 5l oaisS oolawl )b i g adgl olge ol milie a4 (Soo 5 alox 3l Slamde ol ol ST .04
A dvle> redd ol Cuddge (alad 0,5 Sk oy ol

G 0 by ato g (8l Lasgte olal Glonss (b 4 (5 19000 o i 4 culie

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

512 5105 8 o Jlusbal slosb jo 5 gulls 211 (2,1 slaykd L Jls yo (5 1000 uds 5l
J>l5e 55 5 ol 36 50 ato sle adss (B o s ()] dang Sl 5 415 050 25k (sl 25216
5o dilaie Ban sla il 4 51 gla,lil s edle g o LS Slolo gls ddigs e 40 (goms
YR PRVOY

H9dS 50 portral] Caato sl et

el G bsS ol 5 o0 s5ad B 8 gyl (o slis (T (g 45 el page S poitasl]
651 5 o5 olye bt 31 Jofials solital oS5 ity a5 oo cal o A5l (oo 318 ! Sl oS
Al ofagr ail Jgiine (gl 5 golaidl a5l a5 wigd a5 ol 0wl plie (nl 40n o
sl B 6,50 b o 0 il ssiles Bl olge ol oo sl yolas ad ples b g0l oo
il o0 5 onl oy Sleogas Lol g adsl by sageiegll SYgames 5 Slabd adgi o oo
Sl T o jleio Hlaz by olaiBl 1o (5,900 5 (owlal Blge 5l samie 8)las L (AL) poriegl]

@ g foie slals 28, lp ) QT A opl g S g (2LIL Colild (S8 plp )0 Cwglie ( ULy,

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

o 2 0I5 o |y poeiedl] sage aen Sl ojle go canlin DLlST g ol (gL oy (gy5k8 Ll

D9l Jleds 4 ame (gylaul o 5V 5 1 ,e5 5 (ol oo wb oo ylis Shwlas o5, den a5 S5

wlie e oo bl panice 5f| Dgd bl adsgl (g5, 51w s 5 L lags wilgs o A8 o2

i deileizbe slod opmy 5 )0 (S pjle) 0 ) pseiegl] ol o po o )ls adsl poiteas]]

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

aSST ol ele 99) (o0 5 g B s ool o L Ise mlio (VT et iragi] dolm ¢ 28
Caio 3 |y 355 dlSile plizes pgieaddl (g asloy poctesll b ol & o lse (o sl
Jlo 20 o o ez Bpas 0, (oo il 5 00,8 3l Gy 3l Gl B 5 28S Ld Ise (g5l 055
Wl Grane oVl Ced S& oY b Gl o SelS 10 @ e w0551 6 51 cas]
PSS 22194 5 27130 Jsleo oo 45 009 S 5l 5 1Ll (6loy98S 4 gy po oz 58 powivns)]
sl

w0 yd 20 ais iy wlio 00 26 U5 5 Joo caato Jolds oz 0 pgriegll B pan lo o5ilS
5 00,0 0 Brae YIS wo s 8 Sl g ST pile wioy0 9 5 w0 20l le cano
Vol AP W 11 Sga> msbio sl

Lo Bld & ol G 058 Ol 5 Laegl] (snSr 5o 5 (Sr (38 3bre 002 LIS L ol 58S
BV PR PW}'" Cato )0 0By (698 slamtul shlo )l buws )5 59,5 9 loly2 35 ol (09

G b 63588 sl T L Lo sws b @lio dnng euiies JUsl sbml )0 38 ol Conl

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

Cambga e poyiwd JB 5 51 65,1 0l (o il Gzl el 00,5 Jrazi 5 15 hoz o>
slo JB cd b (S5 Bras L 0925 «oly Jl (155l 9 ol 15 (65,0 (ol r> wnlin
= f’?:t-‘-:-"}” Coino dawgi )0 GloygdS i b Cuje 3l S8 e SV game Dljolo g ciws el

o 35 olpl 0 SoeS s F5 sbhasly alS s peiegdl 5 e 250 550> rol> Jbjo ok

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

loy5S 5l dar ailiaygls (sloj9aS 5 adlaiays 5 30 4, Gl Glez mhaw y3 Cudyls (nl b o 808
35 55 Ol 3 oot it & 4755 3o B pgm olSilr 55 Cam 5 e edsiie Sl
2 1400 Jlo b lnl ol (t Gy 99750 loainy sl 5 cilises slagy )l ol 5 poriees]
s Gl ye po plie & Jlos g aileejols glo)aiS g adlaie jo Jgl plie & Brae g odgi i

nen
3 i Gl Oljolo g yaiS 21 0 adgi + Sl jlg o ol a5 (6,0l B pan o)l o oli8l aig,
s $55euly a5 Cal pgnineddl Slsjly il cpl 5wl oo ;58S 0 painegl] Wy e W,
or 305 (oo el Slolg SElnl o Jhl (Jad B pae pau g0 S o &Blg jo sl 1L 1958054,
Jlo 10 b oS ass o plas ol asbip Slpolo 5 J5ls Grae Jolts Lolss cpess b 5L slo
laomly cool p3¥ Galpby s il Gl o 33 o5 Osekee T @ sl 1985 5 porinsll aulss oasy]

Jeogil aisle Sladss o (osade B pas g5 yusd ogdle 4 05 Slasl 1528 )0 pouinagl] adgs Syux

Sls salys al53l 5 kel 51 VL oy |y Gy Sl e g (gl Sy s sles

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

i A olal g aS oles g mlio O)l5g Lawgy a5 jaiS ﬁW?ﬂ Crio drwg (51wl ulwl
Py ‘bLO.o 4 gt.umb Sl 00 Al (SR, p.'a.t.a rbLO.o 1382 ol.o)b] GC)'U Q‘)"‘ Goy.w‘ SR> )‘JA‘
5 axsi o )lez aslin 0L 50 parteesl 5 5150 800 Ly (b s 5 adsl parinsll algs (sl alate 5

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

aled oo ool )3 5985 )0 poiiiagll drugi (gl |, orulio

098 30 a2z by gl ople SIS (59500 0929 -

(B e i 8) 55iS 50 ol g ol (5550 0925 -

3 Yok adlo b Hase 5 5 0 Sl ¢ (65,500 ¢ (ol (puiipe Slo ALl g 0 lolinl g2 -
3958 Sy plio 5 kalkails

Bleo arwg ooz asly (gl 4 daxgi Loy 4 935 )0 L pd lasls § Cdgs cudome Culos -
Glp ogrge Juily 5 JB lerdyb Jds 4 caio 0 )105 aloje sl caslie a4 (555
S

(Sbys dad s mlio )0 o 4 gol pue Sl jo paatiaddl slp 0y g, SLOlE 052y -
Sy g (S S Sleislo (oollas (& g o

o Vb wlio o (os pé i 5l o o) s -

ol B &y Jgazme s e gl o jenS IS g -

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

P eSS Qlfaj)\al.;oaﬂ Jos @ sle 33lg5 4y axgi be il inn (6590950 & ‘_,;’Lg;ua OBl -

i sl b ol sl Slisl 0325 4 (2 e S8 55 5 Sl 5 (SOl -

53 0 pn b 0yl o ISV 2) Jgeazin 00’ 0B pne 3 08iiS 355 oikas (gl gt

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

(-0
2ol Bras odes 80 o Hlas |y ddlaie ;0 Gg G 00ilS Bpas slayedS Slsle Jeam o
olmb 3L Glhe. (ld 133 lo 5aS 0T ogdle. 34 Py B3l Lo j9dS slp AT 4 e
Bl odlad cond gy g s mlio 0 a5 byl la ,aS AdS T p edleail o Gliia)
Lobel o s obg)) yides 0asS adgs slo jeiSan] o ol 4y 0aisS Brae glo 528 (55>
S5 58 oo 51,8 sdes oS oyl b 4eiS Cad J0 g g 0,5 5 dule LeldSS) LIS LT
Sl 00l ooﬁT Sl jlg Jglas
1Sl yolo Jasl i
Y 5> 840290 a3 x5 o,les LIS 0l 1387 Jluo ol Slolg g Slyolo &)l hke 98 b
e Y a5 90,0 9 ailaw Llo 1) &l jolo el ol Ll 1o a5 g 9 il (1 05,5
ol Dol ail Jpame ol Slo B b culd; LB g 009y 1,95 03V (sl laibiulsl (sadgs

S92 waly yae

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrnl

trrrrrrerrerrrerrerrerrerrerrrrerrrrrrrrprereerenl
olass g o aly Joeo 9 935 b poun ol 58T 51 adgs Wiy g (5500, 0500 ey (s
SN0 0y pae Jlo. gole Cod b ponsl Cud . 29290 (slo axly (539195 w9 Lo
ol LS p% g bay9aS” pbi. lesd b 5l JalS

SleMbl b Gillae ©oe5 (33 9 5> sl Joe wg Sz Semme hils laaly pb 4y by o Dl

s oﬁWJl&éjgs)‘éﬁ 0y

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
I OF bl Ol e e g6 axlgpl | (lelis o5 o,
I 300 e 1383 ools Sligios oy | 2406213 1
| 6000 Fs 1378 St okl lsnyss | 2406955 2

300 et 1384 losS caaio s | 2409046 3

e e e
I 1200 oS 1375 Gy5 38l o5 | 2600826 4
| 480 Sy 1388 ol o5 | 2813797 5
I 150 e 1387 o aie g3 08,4 | 2814174 6
[ 90 I donge 1388 Sk ey arer | 2814401 7
I 35000 =1y 1372 ol 51 | 3103287 8
| 750 oo 1375 ol | 3103375 9
[ 1200 1) 1389 S Kuys | 3103406 10
| 600
Saea 1387 15 Geaee e | 3301871 1

I 150 s 1387 gl oar L | 3419583 12
[ 20 3 1389 s o oetle-cS,5 | 3665272 13
I 500 rsls 1375 Juwe Les | 1733228 14
| 348 hrsts 1371 Std kg Lo, | 1733581 15
[ 14 lrslu 1371 & | 1734007 16
I 250 b 1374 Jolee | 1114316 17
| 100 o 1384 sl e ol e | 1123952 18
I 250 b 3l 1384 55 o ol o | 1124144 19
[ 30 I 1376 oo | 1108710 20
I 50 e 1374 ysa | 1108857 21
| 30 e 1379 ool by, | 1111688 22
I 100 leae! 1375 oSt | 1301244 23
[ 250 ST i 1364 sk ol | 1302387 24
I 10 ol g 1374 gt il | 1302424 25
I 50 sl 1384 L5551, | 2004627 26
[ 770 ol 1378 bl aig,l | 2004949 27
[
[
[
[

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr ey




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

|
q 1750 Jsal 1388 Ll oYy | 2005234 28 q
50 5 1376 uy | 3700115 29
20 oS 1388 kst | 3702789 30
500 5 1388 =S s, | 3708104 31
300 . 1361 s | 1702594 32
13 sl 1385 o jany | 1713256 33
q 11 o 1377 wiluly | 1715571 34 q
q 250 e 1377 Eorinl | 1910443 35 q
10 e 1389 Gyb Gllsys | 1913074 36
q 500 e 1383 5,5 s | 1914686 37 q
q 61 Iy 1383 Juws | 2103770 38 q
120 oya 1378 oyiays cuio bl | 2107722 39

U555 S0 5 Slald Y gaze 09, 5-0LT g o5t o5, b1

29 = (Gl sl &g 5 b

985 i Sl S 3y Sl LS Cato il 108, p-2

P95 (red 00iS 0 Slied G Caatio jiunS Adpe S5 lpd (a5 -3
JUs 30 590 )b b gl b=l Sldae 0aisS wdgs —Jae ol 25,04
298 b ol s Jae 0atS Wy 4908 LS

@) gke S b S

S5k g 10 od sl g g (bl slo Jare catiS g Caato Sy, 5,46
985 el sl Jae adgs g agaeT

o2 o s g caz prisegll lo Al ouisS g o 25,4-8

Ol o 0y slo g 51> Jare corles Cantio ST g, oyad 5,59

O Slansasls 5 1305 @alio S 1o b sl gy (3,1, slafare dls ctl il Lo yao 5 ,5-10

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

(xS 5l yaiz) 1384 Jlu (L b pgws daliyy 5T 51 Jguamme s ylg a9, gy

840290

ol Wse sleSo0s)lualse slgSoo

7755

% Sl g )LJ
Juo | akles G 48 05 48,05 7 (LIRS by o) ¥ B3
q 1380 Jlsb 840290 molaabyelizl Ol Wge (sleSoog luilse siSes 930 21431228 12212
q 1380 lsbls |840290 molaabyelizl Ol Wge (sleSoog luilse siSes 981 26628326 15173
1380 (5, 4l e 2840290 molaabyelizl Ol oo (sleSoog luilse ses 361 33198789 18917
q 1380 Kgw (840290 molaabyelizl Ol oo (sleSoog luilse sSes 380 41456130 23622
q 1380 adls (840290 molaabyelizl Ol oo (sleSoog luilse sSes 1335 83291987 47460

386131024

220018

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

I 1380 o5 1840290 mobbadgelil OT Wae sloSg,Bualse sLSs 2287 642279245 365971
| 1380 oW1 (840290 ~olabbgslizl Of Wse slSuos,ualse s 76844 676195883 385295
I 1380 o= 840290 ~olabbaslizl Of Wse slSuog,Buase sSs 192581 859759759 489892
| 1380 Sk 1840290 ~olababysliml Ol alge LSy Budss slSs 350504 1042100670 593789
' 1509168611 |

[

| 840290 T IRUSIPIF P EIRUPPIIL e 202286 1734573620 988361
' 2463673276 |

[

™ [1380 o5 &,5¢840290 ~Slakadgslizl O alge (sleKsg,luilse sl 1973675  |4165809918 2373681
I 1380 e edxie (840290 ~olabadgslizl Ol age leSiog Budlse sleSs 161379 15417534528 8784920
I 5527248 30053253528 17124361
I 1381 oS 6,3%4840290  plakbsslizl Ol Wse sbSisgluse sk o5 eoll 38 | 357 92901377 11730
[ [ssL (S5 o] oamxte | 840290 Blabidgsl il Ol Wae clgSiog budlse oo p,5 oolal 598 43 103598546 13081
I 1381 5K 840290 blabibgsl sl Ol Woe sleSaos Budlge slSas p,5 ool (393 153 156794760 19797
| 1381 LS |840290 blabibgsl sl Ol Woe (sleSos Budlge skSas o5 ool (593 773 177188097 22372
7] 3s1 oo (840290 blabidgelizl Ol Wae sleSoog,budlye oS o5 oolall 368 | 24023 264354406 33378
I 1381 >S9 1840290 blabdgelizl Ol Wae leSusg)lbudlse leSes a5 oslall 355 | 5366 301047519 38011
[T 1381 e o 840290 blabdgelizl Ol Wae sleSiog,budlye sleSis a5 oolall 358 7235 303669643 38342
I 1381 desy 91840290 blabidgelizl O Wae sleSoog,budlse sleSos o5 oolall 358 | 5831 317273368 40060
M 1381 ks (840290 blabibosl il Ol Wae sleSass Budlse sLSas p,5 oolal (398 1146 368696465 46553
I 1381 Sbs, 840290 Blabidgel ol Ll g (sleoog,budlse sleSos o5 oolall 52 | 51180 450182689 56841
[T 381 ol 1840290 Blabibosl sl Ol Wae (sleSuos Builse skSas p,5 ool (399 1660 808426775 102074
I 1381 s (840290 Blabidgel sl Ol Wae (sleSoog,budlse sleSos o5 oolall 52 | 12104 903700996 114104
[ 1381 <3k 840290 Blabidgsl il Ol Wae slgSios,budlse clSss o5 oolal 558 6621 1016897563 128397
[

[

I Page 27

[

J_IJ_IJ_IJ_IJ_I_I_I_I_IJJJ4

(Trrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrc




ailp

840290

Libadgel il T lge slKo0s,lunlse sbSos a5 ool b

9842

1787843860

1381 840290 Uebadgelizl of Wao SlSoog)udlse sSes o5 ooldl 558 (593434 10659300862

1345875

1382

840290

Blabadgel il of Wso (slSe0g)builse sleSes o5 oolall 368

232063

1381 >z 1840290 blababoel izl ol wse (sleSiog luilse sSes o5 eoldll 352 |333536 39532230890 4991443
1889858 93258115697 11775021
1382 Ol 840290 Blababoelizl ol wse (sleSiog)luilse sl o5 eolall 352 127 42099159 5316
1382 ,uw (840290 blabadgel il O Wso (sleSo0g,ludlse slSos )5 oslall (598 76 82273361 10388
1382 Wil 1840290 blabdgelizl Ol Wae sloSig)budlse loSes @5 oolall 358 591 92191624 11640
1382 S 1840290 blabdgelizl Ol Wae sloSig)budlse loSes @5 oolall 358 1240 145273919 18343
1382 oS5l (840290 blabdgelizl Ol Wae sloSig)budlse loSes @5 oolall 358 2593 166871630 21070
1382 LS 1840290 blabdgelizl Ol Wae sloSig)budlse slofs o5 oolall 388 | 11126 232521490 29359
1382 <3k 1840290 blabdgelizl Ol Wae sloSig)budlse loSes o5 oolall 388 | 26549 238799732 30151
1382 oS 1840290 blabdgelizl Ol Wae sloSig)budlse loSes @5 oolall 358 351 362916546 45823

1390085094

175516

1382

840290

Blabadgel il O Wgo slS0g)builse sSes o5 ool g8

37851

1488814883

187982

1018861

1382 e edie (840290 blabadgel il o Wgo slS0g)uilse sSes o5 ooldl 598 1109740 3321870049 419428
1382 455 1840290 blabdgelizl Ol Wae sloSig)budlse loSes @5 oolall 358 5142 3456439847 436419
1382 a.ls 1840290 Blabadgel il O Wgo slSoog)builse sleSes o5 ooldl g8 | 25958 4067334880 513552

1382 840290 bibgelizl o wge lSog)builse SlSes o5 ooll 58 143212 6275260707

42391843691

792330

5352505

Y

4029000

4029000

5 ool 1 368 wlse sleSaog Lulse leSus wlakadss 132

)5 ool 1 368 olse sleSuog Bulse sl wlabadss 12

35

1535920

2866951500

181

337288

4029000

5 ol | 35 oy sleSsog lulye sl labiys 132

4043229081

475674

1383 e eaie 014029000 £S5 ool | 358 alge (sleXsg,ualge LS Slakdye 1521158125 16060348510 1889453
1383 Y5 34029000 5 ool 1 368 wlse leSuog Lualse leSus wlabis 1521669801 b7664266489 6784031
1383 <3k 14029000 5 ool 1 368 il LS Ludlse sl wlabdss 1521 724467 9349512472 6982296

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr ey




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

1383 o5 5,5¢+34029000 55 ool | 358 ualse (slaSsos,Bualse (LS wlakiss 1125044088 63374054788 30985183

7720547 516264784801 60737033
1384 455 34029000 5 ool 1358 Slalge Sl LBualse oS wlaladss 321 100 5590750 618

1384 55 6,5¢-34029000 5 oslal | 353 g sleSeag uslye (sleSo clabidye ] 45407241 5099

1384 4029000 5 oolal | b Dlalse (sleKiog lualse sleSas Slabidse 12 4140 706677438 78651

1384 1551 14029000 5 o3l 1398 ©llse (SleSusg,Budlse Sus Slabdys 1321 7984 1007048008 110738

rrrrrrrrrererrprrrn

. :
).
\ \ \
: f f :
\ \ \
\ \ \ \
. . B
\ \ \ \
. : B
s B : B
: + g g

[

[ [
[ [
[ [
[ |
[ [
[ |
[ [
[ [
| |
[ [
| |
[ [
| |
[ [
| |
[ [
I 4029000 5 ool | 55 lalge (leSaosulss sleSes Slalbss 152 10206 2509477993 280807 I
I [384 o 14029000 o5 00l | 55 lalge (sleSyo5,bualse sleSao Slabiss 12173767 5644680881 624160 I
[ [
[ - — - - - [
[ 384 e eaie 514029000 o5 0ol | gb g (6leSy05,ualsn (sleSo Slaibss 152112346 6261642028 | 1820104 |
I 543133 38736878922 4317294 I
[ [1385 Jis,, 14029000 5 ool | 558 lalge (sleSyos lualse (sleSo laibse 12 150 7360378 798 |
I 1385 we 14029000 o5 ool | 5b Lllsa slgSoog liualge sleSoo clabibye 11| 752 35011657 3811 I
[ 385 S lils 14029000 5 ool | 558 lalge (sleSyos lualsn (sleSeo labise 2 142 38910000 4239 |
I 1385 Jsb 14029000 £ oalal | 355 Clulge (sleSoag,lualye sleSes wlabsdse i 1770 60922230 6610 I
[~ 385 ol5 14029000 o5 0ol | 555 lalge (g0 ualse (sleSas Slasiss 52 1217 316863955 34350 |
[ 385 555 14029000 p5 ool 1 358 Sladge (sleSe0g bulse eSys Slakidss 152 110 344540745 37389 [
I 1385 s, 14029000 5 ool | 558 lalge (sleSos bz (sleSo labibse 52 11100 384980552 41773 I
M 385 4029000 o5 ool | 5gb lalge (6leSy05ualss (sleSo Slalibss 152 24074 472457880 51531 I
[ [
[ [
[ [
I 1385 4029000 5 o0l | 55 lage (oS0 ualse sleSeo Slalabss 152 17293 1289015514 140638 I
M [3ss Uiyl $4029000 5 ool | 558 lalge (sleSyos lualsn (sleSeo labibse 152f 32884 1865686334 203131 I
I 1385 3k 14029000 o5 o0l | 55 lage (oS0 ualse sleSeo Slalabss 52| 14696 2742395200 299121 I
I [385 e eaie 514029000 5 00l | 55b lalge (6leSy05ualss (slgSo Slalabss 52| 74569 5456703775 594752 I
I 1385 o 534029000 p5 oslad | 3gb lalga (sleSass liunlsn sleSs clabidss 152 50806 5689897413 619558 I
[ [
[ [
[ [
[ [385 4029000 o5 0ol | 355 g (g0 biualse sleSas wlaliiss 152725250 2150081937 | 2409349 |
I 1347462 69099403916 7516836 I
[ 386 +S5 14029000 05 ool | 558 lalge (slefeos lualsn sleSeo lalibse 12 684 19603269 2114 |
[T 386 ws 14029000 o8 0ol | 55 lage ey bualse sleSas Slabidss 52 271 210358284 22848 [
[ [
[ [
[ [
[ [




£S5 ool | 35 lulse sl ulse SLeSeo Slabidss 152

1262102331

135852

£S5 ool | 35 lulse sl ulse SLeSeo Slabidss 152

2036346348

219311

1386 oWl 14029000 5 o3l | 355 Clge sleSoog,lBudlse sleSos Slakidse 1321 99111 5848830124 1707794
265080 35121461500 3794466

1387 oz 14029000 p5 ool | 39 Clalge SleSaog ) ulse slSes Blabkidse 132 3045 105391265 10468

1387 ol 14029000 £S5 oolal | 38 Olalge (sleSiog lualse (sleSas cilabdse 121 367594 55423319907 6729927

1387 e eae 34029000 £S5 ool | 398 Olulge (sleSoog luilse (sleSas wlekids: 112 48842 5990775150 643084

1387 455 14029000 0,5 ool | 593 Slalge (sleSo0g,uatge LS lakdse ;21 80 2411340 247
1387 0,5 ,3-34029000 £ oolal | 353 Clalge (sleSaog)lualse (sleSoo Slelidye 155 2800 251000000 27065
1387 «» 34029000 5 oolal | 353 Clulge (sleRsog,lualge (sleSss Slabadse 135 11011 2392977292 261450

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr ey




rrrrrrrrprrerrprrerrreprrerrprefrprrerrrrrrpyrreneiniy \
- r
|
oo o » - ol *
alida ol S ja &l yaba o) Jxa I
[
[
4000000 - /_. I
q 3500000 - Iq
3000000 / I
/ I
q 2500000 - H
/ [
2000000 / |
1500000 - I
/ meoYa i) |
1000000 - / |
500000 - I
0 . e r A e 4 r I
St QL) 38 Sle NENEgL eyl [
D (S |
s i),| 37432765 3779.87 19400 47638 5000 I
[
[
[
[
|
- & o
87-80 slglw & jila Ay i) |
[
9000000000 I
8000000000 I
7000000000 [
[
6000000000 I
[
5000000000 |
4000000000 o ) I
3000000000 I
2000000000 I
1000000000 [
0 . I
1380 | 1381 | 1382 | 1383 | 1384 | 1385 | 1386 | 1387 |
| A Ui3,1[5377513[5049485(1067499[8620051) 0 |4618500] O (3136489 |
[
[
[
[
[
Page 31 [
[
[ rrrrrrrrrerrrrprrrrprrerrrerrrnprrrrryrrrrrrprnl [ ]




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

87-80 (slgldlw & jaba (o N (i)

3500000 -

3000000

2500000

2000000

1500000

1000000

rrrrrrrrrrrrrrrnl

500000

0

1380 | 1381 | 1382 | 1383 | 1384 | 1385 | 1386 | 1387

@Y 85, (306411637561(134785(101412) O 5000 0 3393

Alida ol ) gdS Y G gl b il g

35000000
30000000
25000000
20000000
15000000 L
10000000 -
5000000 1 1
e | W | eS| il S

0

BTN ul*“ Ll 2 Gl lal ]
JPEEYEN [REPY
C

Glasls ) 32 [5679186114470402169953115471236342102971902585144093942932568

Sy Ol e

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr ey

rrrrrrrrrererrprrrn




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

87-80 Lgl.g.“.u <yl éJY.A uﬁljj

70000000
60000000
50000000

40000000

rrrrrrrrrrrrrrrnl

30000000

20000000

10000000

1380 1381 1382 1383 1384 1385 1386 1387
@Y Ui))1(17124361(11775021| 5352505 (60737033 | 4317294 | 7516836 | 3794466 | 9038666

0

m))

87-80 sldlu il jila (a8 sLS)i3s

600000 -
500000 -
400000
300000 -
200000
100000 +

0

O (e AAS) 0

A &7 &7 L7 (»RKAS)os

1380 | 1381 | 1382 | 1383 1384 | 1385 | 1386 | 1387
kjsﬁéhliﬁ 556092 | 239274 | 66560 | 259550 0 5000 0 2340

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr ey

rrrrrrrrrererrprrrn




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

87-80 sl Sl (Ao L)

600000000000

500000000000

400000000000

rrrrrrrrrrrrrrrnl

300000000000

200000000000

100000000000

0
1380 1381 1382 1383 1384 1385 1386 1387

@ Al L)

87-80 (slgdlw clalg (a8 5L8) 0159

8000000
7000000
6000000
5000000
4000000
3000000
2000000
1000000

0
1380 1381 1382 1383 1384 1385 1386 1387

B (5 £54) 003

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr ey

rrrrrrrrrererrprrrn




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

: ddgl Slge puols 095 g Jgazme 4y S o)y
©gd 8 odes g Sl jlg b 5l olnl e Sl b Jos Cuz gl 08 B pae aSGl W axgi b

w35 5k e Slpsle sl osle (ol DSl 9 g e mexr Jol> b pln Ol oo Ty Olnl 5o

2 Las aisl oo 5l Jlo jo bg glgl olfiws do a Mlogas Zyb Ll 550 4l j0 Al 4 axgi b

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

o M (oo oSS g b |y (@l 039 w50 D0-4D Laugie jokay Jhgs po y0 aSil (2 5 L
oalitnl 8)50 adlaie ;5 (5355 (slo yhgy o baib Cogd (8 glyil 5 000 sgu> oS 5w g
S sl ol 5 50 55 0590 g (8 Elgl (5 l5e an oo 85 (i (oged ABlol b &5 S o )18

ol o eal bl Slojly lawgie ;ST L aww) peals Jlo jo (5 daily e dw gz 4 (S S
Tob ol (S ha Sed b i b S8l elys s bl LS 5 wally e jlade 4 pgas
SRl Caa a9t sl eli ool 5l s yd (oo oS Bl e Jlo 45 5 490 Jolae o5
Db o0 Lo oz o axlg ol b s b

Al oo poatangll Culy g GV g (lonile sla Ayl gl Jalis a5 7 )b il 5L5 0590 4yl lais
bl 50 550 e sla Wyl lgil oy @ Az g b aSicanl s0u0 S o i Jlo 4o o5 900 g0
Ol gl 3 aalsl dse Sl (e W MLy i il ol yo oSU1l CS 5 sezg g (osles) (535 0

Al e pald B (5 S e

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

S b ol duglie g 985 0 Jsame adye g 0 slo (o) 5 55909555 Szl gy p
>, guS”

el 3y 5 8y oo “awj.ﬂ iz S s s oy 5l el Sle 13 Jguaome B yrem

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

Sl sl yo 5 il (oo Wil jo )l JEl Gl g Lo dyf alaie mhaw (i3l 0l 51 Lol
3,1 sl 95 g Jo5 plgla Sl

Sl sledose1

CEle e Jud 5l ole anie 0 o9 a8,0 jghate 4 LalRuYl 5 oled SbxllS o
Condy o G 15 5 e ess Jlom & Sl 5o ) S Sl g 5 lgplSis
o> Sl 5P 5l Hobkie e 395 (oo J5S b saiad g Aliwg e b o3 n sl
s Sl ook o 35, 5 4 55 3 il 3,0 SV 3900 05 g o ¥l o
258 dhd @ bl Gl ol JEsl S ek 405 e bl ()l JobS e Jlw 4 08
sldoe) oo sLalKiws 5 adro b5l plpln ail oo abais g0 ol o sles B!l

20,8 oo oolaiwl Koo Jlw 4 b 5l o)l > Jal ey (5>

(ol e iy

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

Sloul Loy Jobs Jlow 90 oy 5 48,5 plosil &l ! o] aliwgs a5 ol aBiws J)l> Jowe
Q.:.}Q)‘)} l.e‘.’] O 45 dliws Q)‘)} JLo.u‘ LgLer(blil.wé )‘\ 6‘ Awd L_é)‘)"" L;LQJA.:.o @)L.u J;Loa‘sc
5 ol B sl o a5 &l > sl lealKiws 05d oo Aol gy alidie Cuond 90 10 Jlow g0

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

Hgd od (BB (5 Sldone c52 (W05 (ood Cgmie gy (ol Jalse

5l o ke o, Jlasl salliws bl

5 o o)sS dolige, o 1o odiiS s « b ouisS Lanlis ;o outlz ¢ L 00iiS Si5 ¢ s ouiiS o5
5 e oolitul (00 00 (Jlw alwsy Jlw S 0,8 25 Loy sl oS S Gl
03ls sl 4y iyl 4 MBS SVl 5l Lopus b Lo)S b3k jshaton 5 Lo S L Loy Wgo (slealSiuss
Sgus oolaiwl Il sledas 5l canl o

Sl sl o o)l JUil sleds,

\

D eolae -1

AR
el -2

12 s _3

Sy sldas glgl

19 Conduction
11 Convection
12 Radiation

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

g oo (G diwd el sla o alads 51 1> sldas
5 93y Jow (led a9 g9 i i I -
T S sledae -1

gl ook 31 Sl JUl 5l o I [0Sy 5l o 5 el s Sy g 5 5 05 Jlow 59

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

it aiwd Gl ) i 5 95z ge ledae T 4 o B L0 2T 00T e Dpe o5

1453)‘)-" Sledose -2

285 ghe Sl ltend ol jshay 5 035 ol 05 5 350 Jlw csiiSlaz mlaw g cal o
S50 s Sliid g (Lol Slemliia ;o ldos (nl WS o 1B 25 L Sy Jlw (om0
A58 oo oolaul

" et o3 (> sledone -3
ldowe (nl 055 (o0 plml Ol b 550 ol 5 00,5 Jolo uled medinns jsbay 0,5 5 05 Jlow
5 2 sledss ‘1605 SS Sl ddoe cnl 1l aiged 1o 555 YL (Gl Glessly I Y gese
S el g oo ) SBu slealss s 9™ STk ls o 05

05 99y Jlw b, cu Lk akissl -Co-Current-1

3 Recuperative

! Regenerative

' Direct Contact

18 Cooling towers

1 Open Feed Water, Header

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

o Sl 295 o Jlow los aSil azrgs BB a5 05 50080 Blge 0w 5 05 Sl 0lx Sz
ey (o8 (797 5 Sl sles 4 ol

g9 onl 5o cls az g Wb el o0 Wlbre 0wy 0,5 Jlw oL ,> cqCounter Current -2

313 3529 (29,5 p)5 Sl 4 e (2955 0 Sl oo (31 Il doe

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

1,95 CO-CUITent sloas & cond (65505 &)l > Jimil mwhaws 51 oless bulys 50 ae
NN PR

Cross Current-3

pU Jeogsl 93kl 51 Gles (oo gl o glaie Gloiny Bl (oo @8 2 d90e 05 9 3w Sl Cux
B9 (o0 ooliiul ol ialeyw g (iale S )0 Lages ablite sleil > o

D) § bole e Jlw 98 b s 0 (@) aiws g0 4 CIOSS CUITENt g4 5l sleJows IS 5k 4
gl (oo ol bglite 28 K3 Jlow 5 0l bolie Jlow So bion e

£ 955 Jlow G &l JUl p 5l s abadl 5 ) sledowe -

st 1

il o lashigr 5 b 0,8 T aiged iy e T slodoe

:ghia g alnlz 5l (oS 52

'8 Fired Heat Exchangers)

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

B)19)95 1 55 (90b5 sl 9,38 Sl Lo o 4T alg) g atngy Sldae @ Glg (o0 Lo (pl ez ]
2O g0 o)l..f."

gy 0 55 i glio po : Ry 571

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

W0l (5,25 5 o509l C 09,5 -2

gl e oolitnl oliewd wlio j0:B oy 5 -3

ledT Sl (ylazslus Las alais 51 -

P PR PRI

(Heat Pipe-Double Pipe-Air Cooler)Shell & Tube 4y g acus ¢l

el amis (gl -2

Plate-Fin, Lamella Spiral, Gasket less, Casketed .l

1 S9,95 plp o polie -3

5 Glass, Graphite atus avw 4wl o a8 I sl jo a5 7 oo by g5 elal
2558 oo 18 oolitul 8,50 Sllee Lul s Lulul p plaS 8 a5 igd e s axwo TEFION

Electrically Headed Rotary Regenerator : o35 5,5 b sls Jos -4

¥ Tubular
2 p|ate
2! Coating

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

oS ol (gl Ayl £35S AT Wgd (oo el e glgil 4 1 sledons ( SWKe plexsle s )
Jos g el Jous g9 oy ool a5 Double Pipe Jo. . Shell & Tube Jow Jols 045
Ngd o et (FIN FaN Tube)s,gbol,

U-Tube s U &by Jue s jslidpm Jove 5 ooy sledos & Shell & Tube Joo

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

3y audles Ll syl 4 a5 Logiue eewsEXChaNger

walys oold ol g Cuand )0 55 Ll glgil 4wl (oo s b g9 3l s cuploly Jos o
2,15 3925 3 Plate sl ls sledors « Sl ezl Hlas 5l o

"l dslys Jase

Felyz 51 (S ol (oo 6500 5l SzsS (Ko &5 oud il 3550 po dlgd 90 5l 51> Joe o
ol 5 eled el Sbsjl sl DBl (B w5 oo jgee Wl 90 (e 5l 5,0 5 SSaeS A S
b (ol b lr lawe (nl 09d (oo oande Job sloopy b (s dg) ()1 mhaw 2 ()1~
5 4o (g b e dgd 90 Jlasl .l ()l sledors 55 ool Jaws 55l it sl
Joe 5 Jlos il Sga laz |, PIPE il (050 3b b olss oo 2els > o a5 conl mli L L
5 aseis Wb Jome b 5l LS 5 Canl Carol il [l alg) alaS 51 LT e

dyl g awgy (Il sldawe

%2 Fixed Tube Sheet Exchangers
% Floating Head Heat Exchanger
 Double Pipe Heat Exchangers

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

Sy30 SHp g SoeS mlie o Gl ldawe (5 ml) 9 edglate Glgim dg) g atwg sleJos

&% 9 29 S b oF pz> 50 obj eled gl 4 Gl oo ldase cnl SLlGe S eslatl

i3 0 a5 Wil slakad g il Glhls 5 WS oo S8 0,8 o Lul Ll 8,8 seed Sy g jlad CBeSs

Vs Ay (gl s Jols o¥ly o Al sy )l Joee S 055 oo 4oy L el 2y

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

6,055 (0) amio g5 o b alg) wil oo (Shell side) ;55 Sy s oass s tUbE side)
ol oo () o ) aus b asmio ol g b dlgf oS 5 45 58 oo

axsl o BWG™ ;OD™ waseiie 50 gl)ls iz s opdle « tUDE: tUDE Lo algh-

Cato 13 6y 005 16 s BWG 14 L Tube o4i o oS tUDE cules BWG sbsjl L
s (OD) )] ()15 s zb tube culbxs.s s

e v g @S L el Sl (0 b 0w ye3) Jlow Gl a4 b ) Culs 5 Jsb B ol (i
Sl (S Joawo (il )b g Jlew &yl a4z o lad (Jlw oL >

Ailae T"AMN" 211" dg) = )15 slo,hd 5 Jgeno Jos,o

% tube shell

% Tube Bundle

21 Out side diameter

% Birmingham wire gauge

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

ol 095 20 A6 ledob 5 ons a5le ©gb 10612¢16:20 8 o bl sledsb 5 Ledome

b 45 e oy D5 (g0 et pgaty Cuslgs 0 50 4 az g b Jose Job Yaeno ail oo il

20,5 (o0 g Gl (Glbee 3,5 5 )b 4 az g b Joo o

il oo zylre Jlax b Sldes slasls o 00,51 )l Jase (b 5o bl SIS 51 (S

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

S o 3,20 ASME s il 1, tube el o st
QS e et |y o SO cle Slasie A450 e ek

29 O ygogd b ‘.\.:‘9., < TUbe

Y & Y . & - “ .
WL (e ) Djpge 4l g 09d wiSle 0 Sy Oy g 558 o
65 g5 5o b 0 s 4k b Blo ol (Sen Jae S sl alg) 09 o ol A249 s a5

. oo .Y . vY . . )

asb a5 (Dl ag z)5L g () b dgl 3l 0 cul Sew o 4 « (fiNned tube),ls
29,5 (g0 yidan Ol JE Glie aiiys g b dg) eled mha Sl e (2 g9 0 b aks
JESI G sl powinagll i 5 (b i g5 T Sl )0 0l (oo 95,5uST g douel Cll> g0 4y 4
oolil 8,90 b3 (6 pSogmy Judo £95 (! iiST (o w98 695 | Wil g 0 Sjge @ Ol

~0/3 5902) 151 (55, dm g 855 o SYL b Culis I Ay cubrs wal Sl js aijls o5

B kb el Wyl iz I e o9, i cnlpli GrSl5 (e 09, Syse 4 (215 a3 5l 012

2% seamless

% welded

%1 plain or finned tube
%2 Internally tube

% Externally tube

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

solatul yiis saual 955l .l oy 55 o] (silelx 5 el Gl saual jo dgl 5 JhaE L e oy
° Q"‘)bﬂc L ooz wos bl s laml o 5 slojliw Sygo b (g S i b B g5 0

tube sheet sl gl amio g9, U IS b Gl 98) paiae & jgem Sl Ko Loges oiled

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

Ol Sy 1 gy a5 S sl o pls (g amio (tUDE ShEet Yalg) amin - .a5gd 00ls o9 b wp
Sl Jae 55 9 b g olawd e gl iz 4 asio (pl Gl g Gl g iz 08 o )8

>

il ool Gy b Ghex ol 4 el Sl g w0l K

L oo ools g dtwg 4 Cawl e b dxbo (| Gl oo Joue H j0 dae g0 b S o] slaws
b Jate o 4 @dle Lawgs

Jloiml wisl ools (gl by g amio )0y b a4z 0 Cad o 4 b ol 03l Sleedy, -
Ll 93 55 byla Ly (Welded) s L5 (53,5 bwia) T g, 40 o8 ol a8 Jlow o
D05 o Oyge e opl (€XPand/welded)

Sz o5 eXpaANder Ly Joe nl 5 05d (o plmil (8 o Slasss Glp 05 Laate oo
b oo 9 05 (o0 Sl 25 )1 S @ (950 b a4 (232 L ogd (o plowl Sl ()0 il

oo ol Joe g, ol o Al oo sl Sl (LB s ID > PO XS o oy oyl 4

% Laminar
% expand

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

9565 155 ookl 3550 wigy 200 b YL Liws sba,Lid sl Wl oo 5 095 oo plowl ps> 4 ()
Sl 4 i g 05h o ooliiwl b alg) Siex Jlail g, 5l Yoere (5.80 slo, 5L ol5 5 )lse jo > yes
— bl oo i &l oad Jale hex by, 4 b gl 1 0 S Sl Jae S csle

05,5 (oo el £55lelS & Ledis sloased () 2 Lagged il a3

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

Shid cdl amitys g o) d92y Gl plp e Swglie (S (Sl Joe atug o SQUANE
N P ]

Jad cdl cdl ol 0 qenls Gere gaw SO 1) Ggad (i olaws (2l ol o Triangular
Gl iy Ol Jll e Je SQUAre sl sl i

DiSC and ) ail> 5 Ko b (ellad) 00,55 iy ol JSE 0 b dis o] gloil o (™) aig -
slaws 5l atwg 9,0 Jbw 9 b G cne Sl Jols pley Ll sl igd e axsle (RING
il ez y5m e 5l Lo algd 5 i85 18 atugy J51s 50 Lo ans 09 o ooliul dind cwling (ano
slel b .ai)ls sugay 55,500 cdee i g0 Ol (pl iiS co jeee wiil oo b dlg) Slawr 4y 4
g GIBI L Gmizmen g 00 w5l ) b Ayl (69) 00l LSUAT el Casglie abilite sledl >

S oo Sl LT ad o s 4nilgS 1) b alyl jshaien iy oo Y |y Oyl JUE (g po

% sealing
%7 Tube sheet layout
% Baffle

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

sl 458l e Bl il e 190 o5 wils L e BT, o pee Jib g5 ol
o oo GBI Jaws o33k aled yo (080 B
Looassle a5 win )5 o jokaie Oygls 8L lgies a5 5)ls (g ytinn Cwoles il il 5l ooe wix b S

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

o L8 ookl 3550 35 A b 90 4 diwgy Gl O3ged e Sl DBl (25 5 Job sla 3L,
S5 SVsb ploj Wiy oo Jlow o5 905 (o i b Wish o s SHI jlse o 457058
o Caond aiz 0 1) Shell ¢ Jsbo 3 4o b o Joss Jobo Gl slw cnlpl wiler Jona o
Oz sl g el 5o LBL gsi ol son O (i ab sales coly (gl ol Coleys 5 e0ged
» os Skbl S > Sl xSsla jshaie 4 a5 (oo lag d9ed Joe Job 50 Jlew Sl st o
aens LS ygm 5l a5 ol sl als TiE RO .00 5 oolizul Spacer 3 Tie Rod ;! Jow Jsb
Tie e asls 55 SPACET puimen Kigd oo (9> SNEIL 6y @ g 08,5 jee J3L ;0 o0
yoglie g yogé e tUDE 51 TiE RO > .auled oo ol | Llib oo alold 4 08,5 abl>! 1, ROd
Sla Cgs Job g aiwg ki 5l b Llb cwls Baffles Thicknessllsl cuwlbes - oo
TEMA a5 5o jlre sloo bl il o o Lo 196312 o LT colbes Vgono aril oo

% cross baffles

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

3509 Db JES Jas jo (esSae Sl gy ol Djgo 0 alols cnl s gud g b Bl (ye alald
il il e jlre a5l alold 1l 4S5 50 0 9 9,50 dalys s b gl 6l sasas e Slals )
B kel 8 Lee 5 L o alols Jee jo a8l o Bl alug Ceond 0 gupul Lid

cubls valss 5 Jawe £95 4 (i jlaiie ool a5 a2l (o MMIL-4/0 550> 5 Looges

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

el o 5o o Alols 5l b alols ol e Bl Lawes ool culiblne wgus Jobo pesSle -
Ledsls 151 5 Lasses 51 hliseo (sloykad (gl lbly o Lol 5 Ledily Lausgs o5 clidlons Jsbo oo 551
Sl 00l astice

632 ok lgs o Sl 23l 8L gy &) (53955 Sl S0 453590 0 i d50959 Sz Sl -
san el gt JIS Bl Blee salr B3 gl wsdgs S ST 05 e Wy ilay ey
D2 a8 (63955 Gl SO g slad a4 (b > (599,9 abgze o ey

S o Solae o glo 0)lST Bk 4y 5T 5 00,5 S8 Jlws lyz 505 iy 4 dxo

Jhs 50,5 234 b lolu b als pogdle ais (oo 2ol ) o g ol Sae jsbo a LedSl

5 s O oobed Gal3d b o0, Jolo el (slanses plos b 45 05 (o ol il

Wb (oo G932 )l JUE! Gl o Jlo

“0 Impingement Plates

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

o5 (Foad JEslanl bl ,e ools b Kiwge | pelel 5 35> Gl Jouer 35> sl Jouwe
slass. &yl JEh g5l . 0,5, &l as o o] wdis Slasie g Gleislo ogm. b >

g o (gt atws bz byl Jles

Fo,8des ag2xi 9 el 98 (bl 2 ()l Sl Jae gl

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

Ko Wi 4 355 W15 (6 3,5 Cuaio 3 a5 b Joe 5l g5 onl sl g )l sle Jowmel-
disgs Algly (ol gl iz g jlo gl gl Wglgo gl dlg) ST 1 Wsdh o (gu s alie (¢

S 5] 53 5 Joe 995 o a3l Canio 3 oS s g5 (ool (ol gl g Sl Jase
JSas U S8 g j9om0 o s lgf g0 5l a5 . 098 (oo a8 35 (6 Gloniw Jowo () 4 oS

@ o3 Al 95 i g)lme 5 K00 Jlew s dlgd (g0 jl e Jlw I (So Jae g9l )0 el ons
Sl 4 ol go b Jawe g5 cnl Glle 5o pdy (o0 Sye Ol JWSH Joe i opl g 0
G ¢ s 99 33 Sl gl 2 o0lis S5« ol (Sl g Sleloma ¢ 08 L atyjo 5 ol
15 ogmsy 45 (SVlas (sl Ygame Camio ;00 0,5 oyLal ol (sla)lid jo 0005 5 Gl (305 5
o9 go oolitul b Jows g5 ol 5l o

D85 gl g dilo 0z b 3 5l )l e Joeil 55t (P)gmpsle sl )l o Jose

sl abime g 09h (o Jate (F95 9 89959 el Ay @z le o) (nl laly lal aS” wil suls

*! tube" heat exchanger
“2 Double tube" heat exchanger-":
* "hellflow splral" heat exchanger

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




i
Vg b ol gl 5LIT 5 (o b jlo 10,8 0¥58 5l gy jlo (sl W) iz Vsgamo . iligy (oo |, o] S0
sl Jowo plo b awglio ol Jow sl aws cpl olal Yaoss o all J.:gdu;uiw; 5
q ol i o 5l oo 0 @ g (oo B e jo Oyl JlaH 5 el ST (gl o)
% L0 oLl g lae 4 Ol (oo bo Jebeo I £45 2] (Lo g curleo I
: "
Sl ol 5 JSie il (5, Sgz 5 easd gy Lo dlg) (090 SsS el 4
Sl JS20 Sos gl 355 5 Lo ) (052 e lo a2
Lo
Yo ool -1
ol 5Lsge -2
bl g blas! blie jo  Silse Coglie -3
ol Sl sl g oS sle (25 Glp cenlis -4
(g _ g il slo Jase

S oo 325 (oo )8 oolinnl 9 90 Caio 3 a5 )l slo Jawe £58 25920 5 5 (sl

oo 3l 5 oLb s5UsT 6ls o3l 4o 5 alies cls 0,15 (gl 45 a5l s dtgy —alg) 5>

“ "shell & tube" heat exchanger

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr ey

rrrrrrrrrererrprrrn




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

9 o Oyl JUTL g e S oS S L gle G s jslite wr la Jos £9i ol 5l g
5l e le dwg —dl) Sl Jase S oams JSis glizl 0gd o colaiu] mbe
slaws 5l Jows 5l gg5 cnl (o J3L) 005,l0gSs Slmtuog ey ¢ gl jw ¢« diwgy « Alg) amio « dy)

JUES! Joe g adly LS5 adl oo oled 50 500 Jlw b ol (2 )5 (5 &5 Jlw sl W) 0L

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

o algl iz Wb G o pdy (oo Bl cenl dlgl o jlaz b iy les oS Lals mlas 56 5l ol >

tsgy-aly) 6l Jows 45 vl 55 Lo yF gt sl cualiciasl s ogdle a5 05,5 Slses! (gl aisS

2 Joe JB1o o dgd slaws 4y a5 0,5 o 1,8 o slel g laml jo 518 s 5l axas g0 Vaore

o a3l g (b Gl S @ Jowe e g oslx e S Joue pu 90 Lailedd Jate SIS

Lo algl 51 sgee 5l 9 998 Culas o Aol (6095 Coow 4 g 00l 3)ly Joe joo Gl Jlow o5 350

S 55 @l w5 oo jue gy Ol 31 a5 (Sl 0,5 (65 oz LT o g 00 e s )

Sl Jusl an s g wles 135 b dlyd (7)o s b1 (ool (i e b 5 45 090 cols

J.él.g.05.;}‘5.00&[.5.'2.».»‘J.ZJL;'BL;4.36‘@}‘3&9@‘4{&%&d‘ﬁ.bﬁ.;\ib)smﬁd}edt\g

oS sl gl b Ayl ilagSs 5 Sl Calid Ko 1,3 ooliisl 50 b Jows 1o jsliie 90 4 o

J3s Jhw )98 by 2 ogee Loyl atug ;0 Jlow gy by b BL ceai b olbul> g 25

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

o B oledily Gralidlasmis o 9 (Sl 65 Ul Gl coge el plaS 0gh el dg)
03,5

. . . L% ..
9 s Sjg0 g Jlazge b Blo SU sl 5,9 5l s Jowe £55 (pl (gl ambo (3l sl Joue

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

Joe 390 (o (ool axmio g5 Lxil o Wgd (oo (G0 e 55 aio 5 (o slo ¢ (ol
iz Wl e oS S8 et 5 S35 amio solaad 5| Jae £55 ol 7 gl 5 dxbo )l
Jw solme il g 48,5 )18 o0 LS 10 (65lge &g oS asdly JSTas anib o L g Seadl
Sl JESE Jes 00,5 jeue Dlxio (5l Gl )0 S Do 0y 5 0,5 Jlew 010 0529

b Jowo g9 ol 5l aiiecd canlio YU slo jLisd g Lo (gl jlid g oo Cuvgaome Jdou . 0,5 0 &jg0
Vb e s Cans Lo @ cpl g g soliinl ol L Gley jo oyl Ll jglaie 4
c g oo oolwl olae mlio [0 Vaers b Jaws £98 cpl 51 0l Jaw ol as” el

Yo Joe 035l Jlo oo 599 05 Joe (139 9 o Sel 03V oS (63130 531 Jl0 0 ()l slo Jue

c Sgudieo oolaiwl o 0y sl Jaw 5l ol

*® plate heat exchanger
“® plate & farme heat exchanger

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




29 ooled g Gl carge b op (pl 005 (0 8 (2o op eled gl Al (6l azio 9o

% wL@JL:.w)"rabf)@Lg)},.cd)L?u d)k)o oy deJo{&)a:fvoﬂW@'JPJM
q OS eS¢ e s a0 e Jae jles nl 208 (e Vb o o Jlad Jeod )3 Jue Bl

rrrrrrrrrererrprrrn

Sgu oo oolarw! 635 o oy ;0 SLsL g e sl

*" flat plate exchanger

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




HEBEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEE N
Connections . Shell —
Tubesheet [ | K=

Bundle

Tube

Baffles
Mounting

Page 53

Sl e 03,95 S sled

Gaskets

\\\\\
.\\\\ L)

Head

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




HEBEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEE N
o ,lgs 10 rga cyud oolitanl o )lg0 —2
6w 1712 Lo 51 5w leSos 3 srieo oolawl (Jg o900 o )lBu O a8 a4 o )8 5l

SVl (o5 JLed b g ooz b g ide b yBe Koo gl el b (00 98 5 (5 y5le) dawgs

Jlad Loy ooz p oYgs Slio b (g S ) (%o 17205 Jlos jo 000,55kl janesl jLid

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

8,5 18 oolaiwl 890 (s

'»N;\.' s .
| A-!""""w:'.i i
: 4';;-~..
l !. - Wf e, ?

v S,

' } Al

¥ ! ‘\ ) ”
| = ]

. 'l \‘\ \/;4:// i
N ) /@/di[

Aoy 5l 00,95 o sled

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g



rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

Cnlgs] 3L Hgame (5,50 S0l eolaiwl Lee JSTo Lais 45 00 5 Lasein Hloy cuddS L

Jlo 5 ams w5000 &g JLsu S8 (69,55 Olxio ol s> L 1795 JLu o a5

£95 ol Jmle sl adgl o (g5 S oo b (F) (T g o9 s Lo 1873

UMJ|)_9‘4_:4_>54[_’05_~.:$AUJ._> u)|)_>L(b<\_15J o)|A_? Ja_...gﬁﬁoo)_f L)_u ul_:).> UT o

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

DS (50 Doy Az (e 4 Oyl il (e

4,00 ks adsl ©ygo g lsn GleiSh S 5 s nlegisST e (69 e g 9z 2l 9938 L
035 ) Dyge 4 shier JolSS 5 Cd ity sl had (6350l St o8B L la g Oy S
I JESPER u";,.ﬂ}é\—']

Slad olsel -2

Aoy 3l e B sls a3l -3

obessl,y Ll -4

JrS s =0

Slaass 5 (5500 0y ol (sla e rals-6

Jos: o Jsb il T

“8 \Water Tube

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




Sz )lu sy glaasly w lajle 09l o S g Cup pge L U eldl le al> e 5l

ad S g QiSlgl oo o b £ Ay Al AS W9l o el driio Bilas g 5 o SKen Blas

g gl
Mg blog alS @ Caio jo Jy ol oo glodl 368 JLu 4 gLl p; (D) mbe haws Jhg il

rrrrrrrrrererrprrrn

QS B yae b 5 g 55 ci (Dghle)o, e Ci (S JLES (4l

Bl ale (IS sl a5 Wgh (oo (gt il Blisis sla el )l bl 2 Lo Lis:

OFESTHG! et CSgu0 b byl g

Sl gy (g il (oo (omd CS g Dgllasl CBlge W3 [l adgi gl (6l At CSgus ool

&l g 009 J,uS BB el (ol J cpl b aS oS o ol laxe 40 95T 00l 65 5 (61080 (gl atun

> 9 QL..«.Z‘ é‘ﬁ as ool Lo )" ).uuub )L..w o19.o Q.;“ )\A.B.a ‘6‘ Ao C;l.e‘.a:lfaﬂ.i c;.)L;: o;)ls

L 09518 5 6yl 5 (souig iy Slge 05 sl Ol o0 1 5 5 i cnl ogdle il yl (L

obeaily 5l gl arwe sLalEg 0,5 B rae S g Glg L |y oole pl il g0y 5 4 o sin

30,5 sl T 51 5y ades 6l oles o0 S (6553 1,05 5 S 55 s sl 2V

Aoy 9555 Om il Jlow o latn lealsy o Sl

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

B S Sy 0 s Jele B 0e8 00 Jite Sl 4 sl Jbew 51l Glig j0 5 Wb oo bz
liT o yagee 45 033 5 o0 (> lyb alises glail (o (s dinn SLalSg s slabigral (oo 0l (Jgene
il oo S Sl L 5T, (H‘Qu’ﬁ? Sl ST led cov S Ol 5T,

tnd CS g b o ybg

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

Sl 55 $odgh G ST eizred 090 (oo olitl (Jiwd CE g ) (o laslig pled o
255 (o0 Jol> (3 dlge (pgast (lwd S g 5l leyesS

Sl oS el 1 ol ol o iS (oo ads (60l 5 St S35 ¢35 s (6l (ond gl ool
Slade el addsi (S0 SN 551l a5l Gl w098 (o0 Jolo (did CS g (g IS oL S
Jol> Glst 1o as el ole)S jlade b caliste 058 o0 of31 Lwd sLalSy 6 5l a5 S S5
= P e S Sl (mlie 5l (S (e SS9 b SlealSy 5 50 B2 0 (nl plo 0ed (oo
oo by 2 4y Cel p3Y (S Jaromo g ol (S5 50 (Shewd ES g (e DIl 4z g Logls
o le hend slaylis: elgil 09 pladl 5 0dgs sl oIl ookl als” yo

5o s ylor1

* Boiling Water Reactor

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

olgass S o0 bl 5l gyl 0 oyl JUitl a8 sl (oo a0 o Jul lajlg £96 00
g cewl 130 sg0> ;5 g 0og oS s S5 slaybie leadl, e oo Jiod w4 35e JBls o
g oo ool o5 o e b g B jlas jo Lads

(%) 25T slo gl b Lol g-2

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

La adgd Js1s 51 ol 51 Jols glagl8 5 ol onds sugilings T 5l o ) GLLI bayligs £55 ol 4o
U515 50 wlgs oo (0,550 3l alaime 5,8 oo plol DY gams 3 ol Cpmle &)l JUEl g 03,5 jgus
2,50 adg cqz a5 wib o 170 sgu> Fire Tube sla,bg oledily 0,05 )13 Lg z)l5 0L
D9l o0 00,0 05 JLiS 5 e b b plavsl

(PN es e T o gl b Loy 5-3

g L Gl 5l ool glajl5 095 5 1 ol JUEST (- Sl jlig g9 cnl alizes glgil o
Lol cjos o8 = Dyge Colad g ol rdaid Gladg, 4 ) g ol sy sl gl =
Sl 393 (oo el a5 ail (o Jbu g f Gl Wl JlaB (09 0 (g plb sla g 4 s
Yo sleied,b g boylid gl | layhsy cnl Ols5 (o0 4l j0 5 00l 0)ls b gl mhans a4 (5 505 5,1,

W PR WS 95 ! 85 o9 10 b Ligs g5l Hloaily ols I8 oolatl 5,90

% Fire tube
5t Water Tube Boiler

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




>/ Vi

P

‘\
\
/

s
-
SR
v / ‘
= __/.:.;.-A;‘.J' -

Sl Ol o Aol b L

o a5 il (oo o 0I5 5 s plegisSTlge (SleeSe,S o tn s LIS sl (nl 2 ogdle il

w25 o et | gy sli! Loyl

Bg oo ool ax LSS 0,950 O jgaar (108 (61l (sog0s slo gl I Vaere o g £65 ol jo

i S5 0l ez Lags 4 el 0ids eSS (3508 6l dlg) (g s 51 b 0yls30 ol yleilus

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr ey




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

sl oly pl pgasy, Oyl a0 5 Lid Sllug 5l g aijls J18 VL e )l L 80 Cod
yoka il absass o ol lo Ao Vaero .5ls 585 >lhb a0 5Ls 0l o 0,55 0 0y >
0 L Llgs a5 SHUD ol lpzend 45 (%) boyon o5, ooml 5 Vb 50 bals) ol 565 oo )3 (ggas

ol slaws 5l Hhe ;o o jam 0939 .l oo Juog ,igd (oo 00l g ol Jee o b g oad aslu

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

i lge 4y T 0 slo ) po Lo s alS o pig o Jog ()l & Logiiis o o
i oy 5l iz 51 o e L e e alg 3l 8 ol &yl JES co b
L CSIESy (oo @95 Sl (b 9929 0)l0 (S (28 g W) pwnin JLSLe g oll 5 )~

SOl gl Lind izman 020 (o0 U ) Sl (5l 2l g 00 5 o g (S o jlaz o 51>
g oo Oyl g Jols camw ools ildl ) ol >

LG 399,58 LS oy

=l 0o g yme gt sloshig A il (o (Sl 358 L8 Gl a8 Bl a sl s
Sl S as el (g5 4 sl o)lgms Lo adsh 5 3l abgme dcgorma )b L g5
i 6l o g sl 4yl 5 3l yiol abogmma b 5l e sl o)l5d sLa s 15 S92 ge oAitS Arikis
ple Ogm basher ml B hae 7 (oo Culaoa b i g Ceo d Locline g 00l Jrad )l

Lg‘)_.g ! MW 6)5—]5“5-' y AL @YL_: )L_».'L.é 6‘)"5 O g 6l_®)1.15.3 d_i..abuT )" NE GO

*2 Header
% Drum
* Once Through Boiler

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

2 90,5 LSO L andws of 5l matie e gty gLyl 0 05l (o plye) (Sl JLad

aS Lol 5l (Hg il (oo S 050 s dae ;500 &)lie a5 3 howd e 4 b b

U el olss lo adgd Jobo ialidl el oS o LS Sl ,Lid oYL ayligy ol

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

Ao gLl asS (e (o hb Lo ojlams (59, 50 e Dpg—ar [y La ady) Jls s Lol
) a3l i ) Lid on YU cde ais (glo,lens slo aly) caalids paizmananly als
e s ol sl sl i slashy @5laslely glal o cl Jlo plhs slajyls cle
s a2 5l 1 5w 5 ol 455 0 5l 528 Caols loslawl b aS oS e eoliiwl oyglS 5l o
099 Ol Cde G oman 005 e g)lS Sl e Sl 0SS clle o g0 o
el il Jds an g conl 5)le00 18 plys sla,bg an Cars Lyl J S gV sS o S0
anly ailgss By g ol 0pm3d 6l ksl Lyls o

o 40 oolazul 090 slo,ly gy calises £lgil

S5 g0 o5 LT osliil lge 5 Sy 5 aiilope firE TUDE £4351(>) puitiane st &5 gl yipa1
el (e )OS, L885] o (r

56 -
(7)) peiiae 555 slo yun-2

% Indirect Heater

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

P 0 xS rbins 9oy Lo alg.asaWWater Tubegy 5l g oo (g meis aKioVh 0,65 4 aS
sl Ol JLasl (6 m0,0 a5 4595 LigS jidu 5 (0,5 o0 Ojgo mdadd)aiiind Ol >y alad

(55 ) lond SRSTy sloslgr3

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

.. . . ) oo 57y .
o 5B oslials g oty (sla gaime o o5 il oo U5 gl wlsils () Gyl bl S

ML)LSAW)Q G?L..:)Lo Oy LQ(JTG»)|).> Lgl.e,l.»jsjmrf

(58

) 1S 5SS sl slog-d
(S35 O3S o950 (79,5 sbosl5 (65,5l oolitnl Cqzr g wadly (o L3k g5 5l ojkig (]
Stz B Gess 9,80 o9y G Sl (oS 5 &BBly 5o (oS 5 S o8 (- JSE) S giere oolil
U e 393 5 008 Tz gl 5l S5 (o0 515 e y55 i 95 (50 st (IS o]y 2l

&S

% Direct Heater
% Recovery Boiler
%8 Heat Recovery Steam Generator

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




=S 5 S She

Hedlil b5

oy O3 18 098 sla moize 0 byl ol 005K )3 colaiul 890 9d (slo 0,55 idu yo aS
3,05 093 LIS b 50 it 1 sl ialas Sy digd oo cuas g o pudiiune

1(%) 30 Al (5o L6

g 0l 505 Gy Jes ol b aSil Ged Wil o0 (S g 60 sl Al (0 il Lol Saa

(S adss g dl; el ‘;%)_u)lojtg,gwlwhpgul Sl @ laybgr oy

% Recovery Boiler
8 Incinerator Boiler

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr ey




i
(*1): 5m0 St JE5 (sloslygr- 7
Ao sl o s 2 Sl Sl 4 S s plgie 4 S Jled jleslanad s 4 5 e jhig cnlye
.
.
q = =aiihigys Pl (Sod Ly plS e oS Cl oals LSaS SeSUsS izl Sk anydes sli2l
q A5 )le a5l (oo ol (S Alwd Wiz 4 0,55 goi 4 dazgi b Hhg alide glotand aigl
(%) Jlzs cou 152
S Ll Sl 5L28 g(lajam 5 o alg) Jro)aiS (oo y3ee u b ol Ll 3 5l a8 olasand plas o,
Ao ol andss eyl O e (IS jolaiainsS oo JLad Cou slinl conl i Jlews SlbI e 4
aidg e ,Lid cov il 4 (Super Heater) s s 9,5 G (Boiler Feed Water)
Hladle coi 4 oS
(Main Feed Water Pipe) of aiss Lol oyl
DBl (oo legisST (69559 ;08 B g i85 Gy (29,5 5l ol sias il
%) s32legisST 5099 0

RV (5"()[-”"-.’ L *—’T)JL‘*" O0geS Zo L ZoIg jor @ 4—°-*-L’5 515)5-’0 )

%1 Coal Boiler
82 pressure Part
83 Economizer Inlet Header

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr ey




om@?&s}! )Amwbwd| sl 9 A S yun leeog,g olass S :o..\JJSbo.?)..\.b (o

2l oo (29> e b

por

i

SC g5 b ks ,lad co 132

Page 65

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

"T(lolass slaalgl) Sligs ol winy slaaly!
Ol Jmols 4505 0 Ojg0 piaid g Coloa ( obmls Ojl> JEl g4 aw ,a 500 sla,lig 4o
Jims Sygar g35oe slaadyl 51V axe Lajlg cnl ozl Slojlps ladly) jo )lu 4 Ol Las

Al 5 |y Lo lss 6,5 iz s o))y 658! i b gl yg,0 o 09 oo onliiul ax LS,

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

byl ol ol 00 0315 8 can pomsge 8 4 a5 651 ls g5 ST (slo lns slaals) i o
039 (b slylo 04> ‘QT a8, L6 sladly dao oo (i3l ax LSS poogdle a5 ooy oy (0 L
lise o5z g azyLSG ol (pals 15 oa LS

slaads) (58,5 )18 S 5ol g ojlail g )b bl (gliot 4 (Saws ol o)lg00 lesslo ogoxs
il p b dilizee slaslignye Jlg s

asS oo LT 4 Yaene 5 wlaza $ 15 Sl 3y o a5 sols sladly) @

Dby pre  owles slaalyd b g wilaid 3 15 o Suoj a5 ool slaald (D

s b slaalg) (€

wolp ol jo b g adyd (il 8 GLilie g )b adgi slp 5o 090 Ol Do Sl o )lgs kS

)‘ ..&.u)L.c

EYUN] 6510 Ch“’ slaal yo L53)1)9- Sl Jolee &9 -1

8 Water Wall Tube
% Boiling Wall

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




a

Dgdon Dyl Ld glp g b malS el 4 (b 00 S pglaw S99 ~2
WS 25l oo el Sl bma (Fogll Lol ol oS gy 5l gyl 4 liiol SV same Bt pae-3
q 88,5 ooliiwl 6,568 &8 L 1.D. Fan ;)
% 055 (Saes )l (5l St Bl 50 05 e Ll 4 dadlyl 5 laelsi00ls; plSxib-4
q e oy Shals-D
g ool 3l ol 5 bao lsrs o5 anls—B
5 Ll iz 5 c0ss 009381 Lisle jae &y 3l S gamo 5 oS ile (o led pue Jds a7
b oo GBI aie) (nl 50505 (655 gy iy pp  odle ol wales wlie (golaidl Ll

cilizie Ol JEl Gl b o S50 Sl oo o5 wigd (b (6laisS 4wl oo Lol
il
syl Jlail oSz caz ol pmass 4 5L deil adgi og S deeyles g5 (ol culas
alion 5lgro 00 ol Ceond (gl 5 S pen (09 A5 5 e
Yy Gyl Ol azye g aibioo Vb Bl (s 5l alg) 31 )0 ©T Gl o )lgen (slolses sladlglyo
0505 sLoskigr 50 .09,5 o0 dg (6 jlBu Al 50 g 03ged LI (5 b Dyl WIS (o0 25 >

. T . T . . . 66
ol adyd o o g O balke g Ol atuils s alawly 3 (s & ygar <8 1> 0l (7)) canib

% Natural Circulation

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr ey




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

Slaes 3l o Lis > sl anwils M3 o o 4 495 L (FOrced Circulation) ous

S i Jps B & Al 5| gy o plad 48 el (53 4y o3¥.0iS oo ooliasl (*7) o ylizl 0,8
68 .. z. . - . 1

4y yokar ol Shgy () (552 dae (St Jlu a3 ol gt oo o Jbu 4 ol 5l sy asl

ot Sl yitin lojlams laadel 5l 2oy Lu wo s Gl Wl jieS Sl i3z sae 4z 8

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

2,5 ol Olg e

JBu CeaS L baelgps sladlg) 5 (g5 b MP:J-/()lisf o ol Oy 93e)
e an shen 10 Ol p S5 LS S0 81 sl i cnl 4l o 5552 sue o g5 o0 4S5y Ml
2 elila gle 4 b wle oS> o Down Comer ; lolgs sladg) o b4 Wb ssd o
Sy ge has e 4 o1 72D sz )b
Sialidl Lol oo T plho g slaybg yo g aib oo 10 J135) s > sae jls plys slabgr sl
Argm o ol s Slads slaw g oad o5 Hlu CuisS 1 b oo Gl Ly o> iz dae
o5 by slodlyd (iSgw Jlaasl 45 2 sae B b pizmes 5d oy v 4 Ol bas 6l
el 35 polae (510 00 5 395 o0

%) 1Y sladly)

®” Forced Circulation Pump
%8 Circulation number
% Riser Pipe
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Bare tube diameter : 15.88mm~50.8mm

'roduct Range - Aluminum Fin Tube
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‘ooted ( L-Fin)

verlapped Footed

(nurled ( KL-Fin)

Xtruded

Ining Machine

Embedded ("G") Type

The strip is embedded under the tension in a groove of the
base tube.This fin tube is applicable to high temperature.

-Temp. 400 C (750 F).

Footed ("L") Type
The strip is wound under the tension around a base tube .

-Temp. 130 C (270 F).

Overlapped Footed("LL") Type

Overlapped wound tension on L-fin. Economical alternative
for Extruded finned tube.

-Temp. 165 C (330 F).

Knurled ("KL") Type
Knurled tubes enhance the bondage of the L-fins.

-Temp. 250 C (480 F).

Extruded Type
Fins are integrally produced through in thread rolling process.

-Temp. 285 C (545 F).
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Tube Spacer ( Fin Tube Supporter)
'roduct Materials : Aluminum - Thickness (1 mm)

'roduct Items

)-Type Spacer C-Type Spacer End Spacer(F-Type)
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C-Type Chain Spacer
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Nickd  Nichrome  Tinplate

Melaks Bram  Copper

Aluminum
Stainless steel
Brass

Copper
Galvanized tron
Steel

Lead
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Monel

Nickel
Nichrome
Tinplate

Zine

Phasphor bronze
Nickel silver
Temeplate
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Weld  Welding Minimum  Minimum Weld  pMinimum
Electrode Time, Current, Contact ___ SPacing  Shear  Button
Thickness Face Dia., Shape Bevel Angle, Force, (B0Hz) (Approx.) Overlap, 2 stack, 3 stack, Strength, Dia.,
in. in. o Degrees®** Ib cy A in. in. in. Ib in,

0.020 0.188 EAB 45 400 7 8,500 0.44 0.38 0.62 320 0.10
0.025 0.188 EAB 45 450 8 9,500 0.47 0.62 0.88 450 0.12
0.030 0.250 EAB 45 500 9 10,500 0.47 0.62 0.88 575 0.14
0.035 0.250 EAB 45 600 9 11,500 0.63 0.75 1.06 750 0.18
A nan nacn ran ac nn 1n 12 RN nR2 nis 10NR Q2% nia
u.u4u V.40V C,AD U v w 1&,0uv v.ou werw oww pr— -
0.045 0.250 EAB 45 750 " 13,000 0.59 0.94 1.18 1150 0.18
0.050 0.312 EAB 30 800 12 13,500 0.59 0.94 1.18 1350 0.20
0.055 0.312 EAB 30 900 13 14,000 0.63 1.08 1.31 1680 0.21
0.060 0.312 EAB 30 1000 14 15,000 0.63 1.08 1.31 1850 0.23
0.070 0.312 EAB 30 1200 18 16,000 0.66 1.18 1.50 2300 0.26
0.080 0.312 EAB 30 1400 18 17,000 0.72 1.38 1.60 2700 0.26
0.090 0.376 EAB 30 1600 20 18,000 0.78 1.56 1.88 3450 0.27
0.105 0.375 EAB 30 1800 23 19,500 0.84 1.68 2.00 4150 0.28
0.120 0.375 EAB 30 2100 26 21,000 0.88 1.81 2.50 5000 0.30
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[
I Specification
I 450 ~ 800 kKN Nominal Pressure
|
I 1.5 mm Nominal Pressure Stroke
r
I 40 mm Stroke of Slide
ﬁ 100-180 SPM Strokes
r
I 270 ~ 290 mm Max Dia. Set Height
[
I 70 ~ 80 mm Dia. Height Adjustment
I 300 mm Depth of Throat
[
I 510 ~ 600 mm Distance Between Uprights
[
I 800x580 ~ 900x580 mm Size of Table
I 80 ~ 100 mm Thickness of Table
[ ; :
I 500x%300 ~ 600x350 mm Bottom Size of Slide
[
[ 50%60 mm Hole for Punch Chank (dia Depth)
[
I 6500%x2500%3000 mm Overall Dimensions
I 760%x1090 ~ 670x1340 mm Mounting Size of Foot Bolt
[
I .5 MPa Air Pressure
[
I 600 8500 kg Total Weight
I 15 Max. Allowed Engaging Time at Single Operation
[
I 300 mm Width of Material
[
I 800-1000 mm Stack Lenth
I 600 mm Collecting Height of Material
[
75 mm Inner Diameter of Material Rolling
[
[
[
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mm Outer Diameter of Material Rolling
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Fin Performance
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Corrugated fin tubes in carbon steel - black and galvanised, and

stainless steel.

D= 10 to 108 mm (tube diameter)

fin height 10 to 50 mm

fin thickness 0,3 to 1,2 mmainless steel
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Extruded fin tubes

<- back to products

We produce extruded fin tubes in bi-metal and mono-metal.

rrrrrrrrrrrrrrrnl

Bi-metal fin tubes:

-
B
-
.-
-
»
.
-
-

truded Bi-metal fin tubes are produced by spiral roll forming the outer surface of
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a plain aluminium tube, which is assembled with a core tube. Any innertube
aterial and quality can be selected. This roll forming process results in an ideal
1 profile and tight fit of the finning on the innertube, providing an excellent good
thermal contact and heatflow as well as the workhardening of the fin material

allows cleaning of the tube bundles without deforming the finning.

Mono-metal fin tubes:

rrrrrrrrrrrrrrrnl

Mono-metal fin tubes: produced by a spiral roll
rming of the outer surface of a plain tube out of aluminium, aluminium-alloys or
copper.

Products

Extruded high fin tubes Corrugated fin tubes
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Bi-metal fin tubes

mono metal fin tubes

This finned tubes are produced by roll forming spiral the outer surface of
a plain tube. This process results in an increase of outer surface and
strength of the finned section. We produce fin tubes out of aluminium

and its alloys which allow up to 18 mm in fin height. Bi-metal fin tubes

rrrrrrrrrprererpld
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(with inner- or coretube) and mono-metal fin tubes (without innertube)
are available. Extruded high fin tubes are used for:

gas coolers

gas heaters

process coolers

air coolers, cooling towers

gas condensation

dry kilns

Also in our assortment: Corrugated fin tubes

yducts
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Bi-metal fin tubes mono metal fin tubes

Extruded high fin tubes
7::.: 71 -Y. L V = W
q lis finned tubes are produced by roll forming spiral the outer surface of a plain tube. This
process results in an increase of outer surface and strength of the finned section. We
oduce fin tubes out of aluminium and its alloys which allow up to 18 mm in fin height. Bi-

tal fin tubes (with inner- or coretube) and mono-metal fin tubes (without innertube) are

available. Extruded high fin tubes are used for:

gas coolers
gas heaters
process coolers
air coolers, cooling towers
gas condensation

dry kilns

Also in our assortment: Corrugated fin tubes
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http://www.duema-fintube.de/FinTubes/FinTubes/Bi-metal%20fin%20tubes.htm
http://www.duema-fintube.de/FinTubes/FinTubes/Mono-metal%20fin%20tubes.htm
http://www.duema-fintube.de/FinTubes/FinTubes/Extruded%20fin%20tubes.htm
http://www.duema-fintube.de/FinTubes/FinTubes/Corrugated%20fin%20tubes.htm
http://www.duema-fintube.de/FinTubes/FinTubes/Corrugated fin tubes.htm
http://www.duema-fintube.de/FinTubes/FinTubes/Corrugated fin tubes.htm
http://www.duema-fintube.de/FinTubes/FinTubes/Corrugated fin tubes.htm
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J[lenfuss Rippenrohre

‘uriick zur Produktibersicht

rrrrrrrrrrrrrrrnl

llenfuR-Rippenrohre werden in Stahl- schwarz oder
zinkt

in Edelstahl hergestellt.

A gl
[« Qe QU Qe q-
nh arr
\
\"’{r .‘/
L

)
L

) = Rohr @ x Wand, Werkstoff und Qualitat
= Lange Rippenrohr

/E = unberippte Enden
= Rippenteilung oder Rippen/Meter

D = Rippen @

gf. unberippte Zwischenstiicke angeben

10 mm bis 108 mm

max. 9000 mm
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penhdhe = 10 mm bis 50 mm
pendicke von 0,3 mm bis 1,2 mm
Tabelle Standard-Programm: Faltenrippen

INNED TUBE

ETALLIC EXTRUDED
e tube, or liner, the outside surface of

:h has been previously polished and ";‘: ‘

ffully digressed, is fitted into an aluminum

1ary tube. This tube-in-tube assembly is -

| fed into the fining machine equipped with . S

e spindles, 120 degrees spaced and each mum Working Temperature 300°C

i with a gang disc. bspheric Corrosion Resistance  txcellent
hanical Resistance =xcellent

h discs, which are stepped in profile and diameter, will first extrude and shape the fin
)erly and then shrink-fit the primary tube on its liner. DAMAFIN has developed a high
ormance bimetallic extruded 11 fins / inch finned tube and a 1 1.2 inch diameter
uded finned tube which combines a large flow area with a long life duration.

MBEDDED

fin consists of an aluminum
Imum Working Temperature C

-

R

1 whose foot-edge is both
iion-wrapped and embedded
the primary tube wall. This

lits from the combined action of
t of two discs and a ring spacer
nged at right angels to the

\ary tube. Operating sequences pspheric Corrosion Resistance

‘e follows: hanical Resistance sptable

first disc (groover ) spins a groove into the tube wall; the ring spacer leads
strip foot-edge into the groove and finally the second disc (back filler ) firmly
)eds the strip foot-edge into the groove by "caulking " the groove lip.

Drawn welded or CDW.
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Spiral Finned Tubes :
FINNED TUBES

While it is not necessary to tell engineers what finned tubes are, or that their use is
mandatory in cases of gas-liquid heat exchange where the film coefficient ratio is above 2, it
is essential to tell the engineers that M.J.Patel's FINNED TUBES are backed by not only
engineering excellence of manufacture, but also by our zealously guarded reputation for the
finest quality of all our products.

T-FINS

Helical Straight strip wound on the tube are mechanically secured. The tubes are required
grade of steel, the fins are aluminium for maximum tube-wall temperature of 121 deg C (250
deg F) and mild service conditions.

L-FINS

Helical strip bent to L-shape are mechanically secured to the tube with the outer surface of
the tube totally enclosed with fins, for full fin contact and protection of tube from chemical
action of the gas for maximum tube-wall temperature of 177 deg C (350 deg F) and
moderate service conditions.

G-FINS

Helical straight strip wound into pre-cut grooves on the outer wall of the tube, fin and groove
lips mechanically closed for maximum tube-wall temperature of 371 deg C (700 deg F) and
extreme working conditions.

STUDDED TUBES

We have developed state of the art Technology for studded Pipes and Tubes of Carbon,
Alloy and Stainless Steel Material having extremely low clear gaps between studs. These
are used in Refinery Services and Fluidized Beds Boiler Coils.

LONGTITUDINALLY FINNED TUBES
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We have indigenous developed automatic welding machines for giving low distortion
Longitudinally welded Finned Tubes used in low capacity Boilers.

MAJOR APPLICATIONS

Process liquid cooling, Water cooling in chemical, petroleum, petrochemical and similar
uses, Condensing, etc. Heating of air by steam in tubes. Air-conditioning and refrigeration
industries, Metallurgical industries for cooling of quenching oil.

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

Heat Exchanger Tubes :

For pressure vessels and reaction vessels in M.S., Al, Monel, Inconel, Cupronickel, etc.,
M.J. Patel employs the latest techniques for expanding tube ends into tube sheets. High
pressure tests are always carried out on these heat exchangers before they leave the
factory. Brass, copper, M.S. and S.S. tube sheets are used. Tube sheets are also made out
of mild steel, alloy steel or stainless steel and baffle plates are made out of mild steel or
stainless steel. M.J. Patel fabricates 'U' Tube heat exchangers which are used in fertilizer
plants, petrochemical and power project complexes.

Fabrication of U-Tubes for Heat-Exchangers Spans at extremely Short Delivery time, even
Extra long (23 mts.) is M.J. Patel's specialty. Tube Bending as per TEMA. Tubes to any
specification and any length can be supplied in extremely short time due to our wide Mother
Tube Stocks.

Studded Tubes U-bent
Heatexchanger

Tubes Rifle Tubes

Page 118

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g




Page 119

rrrrrrrrrrrrrrrerecrrrerrrrrrrrrrrrrrrrrrrrrrrr




Page 120

rrrrrrrrrrrrrrrerecrrrerrrrrrrrrrrrrrrrrrrrrrrr




€S

= N
o —

et &
=

o S £ g
c @

T.vME
CE + ¥ )

g 2 50

ImaL

o 55T

B S8
GRS

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e g



http://xinjun.en.alibaba.com/
http://xinjun.en.alibaba.com/

closing the groove with the base tube metal. This ensures maximum heat transfer at
high temperatures.

Maximum Operating temperature for G fin is 450 deg C.
. Fin Material - Aluminium (or) copper

. Tube Material - Carbon steel, Stainless steel, copper,

G' Finned Tubes
Aluminium fin strip is wound & embedded on a groove and securely locked by
% Copper Alloys etc.

6
1

L Finned Tubes

Aluminium fin strip is formed to L shape and then tension wound to the base tube.
Maximum operating temperature for L fin is 150 deg C.

. Fin Material - Aluminium (or) copper
o Tube Material - No theoretical limit

G
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LL Finned Tubes

Aluminium fin strip is formed to L shape and tension wound on the tube with
overlapping of fins as shown in the figure.

Maximum operating Temperature for LL fin is 180 deg C.

rrrrrrrrrprererpld
rrrrrrrrrrrrrrrpen |

. Fin Material - Aluminium or copper
. Tube Material - No theoretical limit
4 s
1.1 KL Finned Tubes

This is manufactured similar to L fin except that the base tube is knurled before
wrapping the 'L' shaped fin strip. After wrapping the fin strip, the fin foot is also
knurled on the base tube to increase the bonding between the tube & fin.

This will result in increased heat transfer performance.

Maximum Operating Temperature- 260 deg C

. Tube Material - No theoretical limit.
. Fin Material - Aluminium or copper
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Conneciions . - £
H.adl

Tube
Boangle

Satfles

‘Mounhug
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The following table shows common L-Foot Tension Wound Finned Tube configurations:

Tube OD |"to 1-1/2"
Fin Height |"to 5/8"
Fin Thickness 14" or 0.015"

Fin Material Jminum 1100-0 or 5005
nerally carbon steel, stainless
Tube Material [el, or brass -- can be any
terial
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in configuration to regular L-foot, except that holes are perforated through the fins at regularly-spaced
radial intervals. Significant heat transfer advantages have been claimed for perforated L-foot finned
tubes in air coolers, under the premise that interruptions in the fin surface reduce the thickness of the
stagnant air film that builds up on the fin as air flows over it. This reduced film thickness results in an
increased film coefficient, thereby increasing overall heat transfer rate. The improved heat transfer
efficiency can reduce heat transfer surface area requirements and cooler size, or reduce air flow and

| Tube Length | practical limit
Vulcan has the added capability of manufacturing Perforated L-Foot Finned Tube, which is identical
q fan horsepower requirements.

rrrrrrrrrererrprrrn
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