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1- Unidirectional Current
2- Counter Current
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1- Air Pre-Heater
2- Auxiliary Burner
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I- Water Tube Boiler

2- Tube Bundle or Tube Bank
3- Drum

4- Bulkhead Heating Surfaces
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1- Erosion
2- Configuration
3- Superheated Water
4- Natural Circulation
5- Forced Circulation
6- Circulation Pump
7- Forced Continuous Flow

8- Once Through Boiler
9- Attemperator
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1- Spray Cooler
2- Soot Blower
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1- Flame Impingement
2- Screen Tubes
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~ Composition in weight %

KCl

Melting point Tm (°C)
250

16KCT_

3INa
21KCI + 79PbCl

17NaCl + 83 PhCl;

19?.nCI + 50KCl + 1 1PbCl,

I6NnLI + 40KC1 + 44PbC

K SO, + NaSO, + ZnS0,

KCl+ ZnCl, + K;S0, + ZnS0,
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1- Active Oxidation
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(Cost/unit = (L&O/unit) + (filler metal and shielding material cost/unit)

Ay o eVl g R0 aza s (0oly o o 0 slp a3 plag) x (le o g0 gLy JSlgr 42 j2)
L&O/unit = (welding-related time/unit) x (L&O rate)
ol S e g2 e dija s (2 e 40 S pelarly 2 g fR laelag Sl by Sy g8 a8

Filler metal cost/unit = (wire feed speed) x (welding time) x (weight of electrode/inch) x
(electrode cost/pound)

SMAW 2y, 2 aols 2 g (e gz s dia)p =
[oa50 gd ) 2 (5 8 5la I8 % g 280 sl o i & (g 23,2500 1)

Filler metal cost (SMAW) = [(electrode melt off rate) x (welding time) x (weight of

electrode/inch) }/ (% of electrode used)

kel o ol il U5 (G g5 S ) % s 0 lagh > (b an I g g g 4i58)

Shielding gas cost/piece = (flow rate) x (welding time) x (gas cost/ft. )

aalad g sl 50 i Py o0 il g ania s ((Brae som i) X (g Sy A )

SAW' flux cost/piece = (wt. of flux used) x (cost of flux/Ib.)
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1- SAW: Submerged Arc Welding

2- Plug Weld: o5 2>

3-Square Edge Groove: Ly o 5Lt g
4- GMAW: GAS Metal Arc Welding
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aoly a3 5y s Sy ann = (aly e e sl Y Sla) x (Sel g 53 sVl 5 g )
(2. 75 min.) x (1 hr. /60 min.) x ($45/hr.) = $2. 0625/piece

sl S e 7 e AR (g s A0 ) (ol S (g SNl b (S, i)
(300 in. /min.) x (74 sec.) x (1 min. /60 sec.) x (0. 000275 Ib. /in.) x ($2. 00/Ib.) = $0. 2035/piece
i n sl Lo U5 3 = (G g5 ) (5 S e % (e 15 e 8 g0 i)

(35 1. /he.) x (74 sec.) x (1 hr. /3600 sec.) x ($0. 15/ft. ) = $0. 108/piece

aly sl auie I = (anly ja Wl g gz adija) ¢+ (oly 5a g Ladlows S g 0028y 58 )

$2. 0625 +$0. 2035 + $0. 108 = $2. 374/unit

b slis pladsis o 050, -Y-F

ol 2 558 o e b on et Dglite Aisph delome S gy e e O
PPN P | - S RCAR SO T S5 g ek Do a4 aF cul olg Ko
Slep Loaisip aubns iy )b IS 5k ey 2! 2 il e (el i L) Al

e e e bl Ly g0 )50 oad plad Suad

Jeoasly ;3 aisja 5= (aly 8 ¥l 3 Gham 438) + (amly o o Bilon JIF 5 008 I8 aiijm)
Cost/length = (L&O cost/length) + (filler metal and shielding cost/length)

i sty 50 5l s s (Sl o 5 50 5 Sty ain) H (S S (0,8Les 1i25) |
L&O cost/length = (L&O rate) / (travel speed) (operating factor)

sl anly 13y Pz e djp =
[ (s o i ot ) (e g s e] 2 310) % (e g s gt g2 ) |5 (5 St )

Filler metal cost/length (wire fed processes) = { (wire feed speed) x (wi. of electrode/in.) x
(cost of electrode/Ib.) }/ (travel speed)

SMAW 2y, 55 Jabs sl 13 0225 58 asza e
(b 99,2507 5 850y e § | Gy 290 (gl 9T, 9,750 300 g 250 i iz
Filler metal cost/length (SMAW) = (melt off rate) x (1. of electrode/length) x (cost of electrode/lb.)/
(travel speed) (% of electrode used)

sl sy s Bl U i m (e 18 St ) X G e gom i) 5 (5 )
Shielding gas cost/length = (gas flow rate) x (gas cost/ft. *) / (travel speed)

i oty g5 Bidlona joy aiaga = (gl sty 13 3me e B8 i) (e 8w o S x (o i 2 )
Shielding costlength (flux) = (wt. of weld metaldength) x (ratio of flux to weld metal) x (cost of flux/b.)
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1,324 ft. x $3. 2436 = $4490

sl 5 st G 350y, YT
Am daloe gy 5 03l )

g £ & ars g )50 eatples
s ogimme 3 )8 5y ol adlge sz
3285 (53lgn 3 At 5k 4 g2
o e 5] et e b sl &
& Caglie g Sl Rl ez ]y
Ol eine et et e (S35
ol atlioe g 7 g e g,
az Sl amle S gy RGPy
il (5 jpl il o (5398 5 Al
Sppa an iy liee po Ladse dbe

bl g day Ao 3 0t @l Slmasg

Ao sl atsim Slens) ¥,

b Jlait gz b S 5y 0 6020
Tl NF olad s s e 5l Oz
3T Gy e Jb og e eolind
ogd Ve pa 0 adb e Sgd VA )l Ges
3 3ySdas jSLE 0gd e edlial Jles o
gy Sgd s 03} Gaasi [T 290>
ol Lo g SAW g4 5l (6,18 25>
N
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200in/min : Ss> g 4355 o8 pos -

10 in. /min g, Kase ce -

e e Gos 5 ol sl Sl
Gy 330 T oliad g ably o Dgd V¥ Jobo
g L-dyb ,a s sae 1Y - (stiffener)
Jsb Justiffener cas o 553 VA hex
@ x130)+ (24 x 2 x 18) 9= LS

Jsbo aly 5 5ol 3 5 g i (Sl a3 (5 g S w200 < s S0 S (8L 550 |

($45/hr.) x (1 hr. / 60 min.) / { (10 in. /min.) x (1 fi. /12 in.) x (0. 40) } =$2. 250/t

i wrly > s Sgr e dajp

{9 o Arhid ot b x b e g7 o 1 D390 % byin 37 oot iy g2 438) |2 (25 i)

{ (200 in. /min.) x (0. 00133 Ib. /in.) x (1. 75/Ib.) }/ (10 in. /min.) x (1 ft. /12 in.) =S0. 5586/t.

s sy o Lablna joge ansa = (s oy 33 dras g 8 ja) 5 (G J 40y Saemd) X oy S 8 Sencd)

(0. 242 1b. /i) x (1. 5) x ($1. 20/1b.) =$0. 4356/f1.
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2. 250/ft. + $0. 5586/f1. + $0. 4356/ft. =$3. 2436/ft.
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sigy sl 4y naisza J5 w(sig 0 5T 4 el 5 yr Gepa) - (g g8 sl oy Jlone 15 g et 8 00j8)
Cost/lb. = (L&O cost/Ib.) + (filler metal and shielding cost/lb.)

i 6510 5l g R gh (el g Wy 0 ) (g 50 % (0 8Lae 15580 )
L&O Cost/lb. = (L&O rate) /{ (deposition rate) x (operating factor) }
(L) 4o 590 i g0 ] & by a7 e K8 = (B Fg et i 2 4328 (g gd e 3)
Filler metal cost/Ib. (any process) = (cost of filler metal/lb.) / (electrode efficiency)

iy o sl 4 B 1 i e (o I e ) % G e g3 0 D) ¢ gy €

Shielding costlb. (gas) = (shielding gas flow rate) x (cost of shielding gas/fi. ”/ (deposition rate)
gy o sl s il oy i (g 2 ST 4 e P S 4padx (e 0 4 iy i)

Shielding cost/Ib. (flux) = (cost of flux/Ib.) x (ratio of flux to filler metal)

gy Sl p atjp Sleslowa) ¥ e

32 Ib. /T g, S - b ay gl Y ity phr s 0
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(final volume)-(initial volume) ={(142 /2 x 3. 14)x 48}-{(122/2 x 3.14)x 48} = 1960 in.?

(oas sols gy 18 (3790 gy BFF Lol il gz o2 (ol Y5h sl
Sy S gyl 3 SR e el b 0 sl g A weia) ] Cogmy €50 % (0 50ac 250 }

{($45/Mr.) / (32 Ib. /hr.) x 40%} = $3. 516/Ib.

(giby; 4as 130 3igg o (Slih 0 (3 pe 97 s 454} = {ighpme Fp ot it g0 A4 (29750 g 40 3)
$0. 80/1b. x 100% = $0. 80/1b.

Sy o sl 4 Bilona 3y u3n = (i 0 sl e Py ) x (xS i)
$0.60 x 1. 5= $0.90/1b.
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3. 5156/1b. + $0. 80/Ib. + $0. 90/1b. $5. 215/1b.
(566 1b.) x (85. 215/Ib.) = $2.952 per roll (e b sy OFF e




et sl o IS G ua g sl .
5093 55 0)lgan loj a5 4T 99 e
2 lla (583 g, g bouagy 4150

Al gl
S gabanil cy e o gl pad cids o
ol 5 g it s Sy 0y
ele By 5l eslil g pud g e
el gy i an bype Sleilne

&l
U;J);_;J_I calu -\
www. millerwelds. com

! cule Y

www. welding-advisers. com
lls 5 az i o Byr il 3y T
oly= olo L,y vaas
29 8 S8 Lyl las ol -F
Sl olF 5

kit il 5> 08 s il il
el i Sl I inio (5,4l
95 Gl Tan AF Yl 30 15 005
e sl 03gai el 5 pod§ T L)
il o oy 0 Slpa it L] gz

Email:
sasadkarami(@) ghods-niroo. com

I¥] oy Jla

S b cdful colu g a5 golsyli
b (3l Sl el Sl L o8y
Sape iy ey bl g 1o ys0 IS s
Sl gl 23l 85 90 0 28
obj oluai g2y 5 Ll (b o3 s a2 L
s Gl 5l e 00y lede
E3bsn ol 03 8 oo dniloxs (golass) Jf
Rl s a JLSileny Bl b
lin (5)LSmn pis Az )3 2005w
Slakad g2 Caled 50 g 089y St ol
Shrdad iy g 3005 0 g g e b
W abg e Soley by

S a0

sho el e i o
il 9 e polas 4 Lo o sl
Gilmosle wil e Sl by ijlo o4,
1 das ol 4 i, oy ye wilouloa
RO M LT | RS Bt g 3 ]
099t oLSoud (5L aalu a5 3903 (g p5l0l
LR

s e slles o lasie o
Aoy Jalge 08,5 i 50 g ol als
05 o FGe lbanja Lalf o ol e
Aol 23, Jsamas 4 olios an 5

e Suley 1y b3 3 g g on LA bl gn 8y (51 Wlie Jhow ) &2 Bl &F o yime 5 Suiilgs 31

Bl iy 3 U S5 ] i bl 3 g 40 M gl 3 4l e
Al i o i o e #03 da Lols  pi ade ki & it ki b il slals

S ety g Ul iy g A LA Ky gy e ke

0,8 15 pegels Sdlyf gy o Ul g salhind 5 5 iy Bl

38 1l o J 5 i dng)s o 4 g Sl i e o 15 e

e dn 5
A 8 e 0 Y 0 TS Sl e oy i § Sl

e b e Sl e b g TG

B LT Lo LR T PP R B W T RPPT TR I
A e R a0 S P




]
938 oD gt oS pu

g B g S5
oldes )5 wislw Jlw Yo 3l i b

e DUl o Dlasiian dagd oSl e e g s 8 gl Sileas
halad gn Al hd ghana )3 1) ol gl ke g W0y g jlaitelyg Lol i

et S 3 S5 50l 1o iyl

Sl il gla iy

s Sl 9§ &)y laASad g JULH Leglas
R g ot slaasl ol B sealy e g aae
e ey il

i g U JU gl g U |

MU Glany S e gy Gl b, 4 g )8

EPCT g Iy slbeia 00 5o Sed b g !

GHODS NIROO ENGINEERING COMPANY (GNEC)
GNCE provides services, detalls design and engineering,

project management and supervisory services in the
the following fields:

©  Thermal power plants
(Steam, Gas Turbine & Combined Cycle)

©»  Substation & Switchyards

studies

© Dams & Hydropowar plants, Water Transmission
Lines, Irrigation & Drainage Netwoks.
©  Environmental Studies

O Pump-station of Oll and Gas Transmission Lines
) Cooperation with clients in Management Contract “MC"

©  Execution or Participation in major “EPC" Contarcts

.ghods-niroo.com A g ot - e i 1
Info@ ghods-niroo.com

Tal:(+9821) 88416344-88403613 S AR
Faxi; )88411704 ARPISTEE-AM AT -

o
o
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o T Lines, DI & System
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E-mail:info(@ghods-niroo.com
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