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1) (35 ~:::LL'I-b'l-b)1'1-bnTHHJnLLlJ'lJii3J L~aHhnTHnJ"lJa\lL'VIa1:R\lLtI'I-b Bottom product 'il1n'VIank'l-baan'bJiJ\ltl\lLn'lJ
'II

~1[Jer~"51m"5l'VIa (Q ) 27.5 m3/h t~[J111[Jlwv\ank'l-b:R\I'il1Lit'l-b\l1'1-b~m13J~'l-bLm 690 kPa LLa:::am'VIllij 200
n , 'II

°c "lJa\lL'VIa1d iim13J'VI'l-b1LLll.'I-b 463 kg/m3
m13J'VI'it~ff3Jmnr 0.42 mPa.s 'il1nm"5~Li'l-bria'il1n'VIank'l-bL1..liJ\I

'II

ii3Ji'l-b3J1n LLa:::iiff3J~a"lJa\lL 'VIa1-La 111£.11'I-b'VIank'l-b fh1~ff13J1"5tln1'V1'1-b~m13J~'I-b La"lJ a\l"lJa\lL 'VIa1'i11nm13J~'I-b,
111[Jl'1-b'VIank'l-b n1'V1'1-b~1~m13J~'I-b'lJ"5"5[J1mf'[ ii~h 102 kPa LLa:::"51[Ja:::La[J~"lJa\l"5:::'lJ'lJria 'Yl1\1~1'1-brim"ll1ii3J

(Pump suction line) LLa:::riaaan'il1nii3J (Pump discharge line) LtI'I-b~\Id

"51[Jm"5 'il1n'VIank'l-bL"ll1U3J 'il1nU3JL1..l iJ\ltl\lLn'lJ 'VIll.1[J

m13J~'l-bLn'il1..la1[Jria 690 500 kPa

"5:::~'lJ1..la1[Jria L-n[J'lJrl'lJLi'l-bf'['l-bEJna1\1U3J 2.7 9.2 m.
'II

m13J~'l-ba~'il1nm"5L'VIal'1-bLi'l-bria ~er~"51 O.OlQI.85 O.22Q2 kPa

m"51'VIa Q 1'1-b'VIll.1[Jm3/h

1.1 ii3J~Hl'1-b"5:::'lJ'lJm"5«\I"lJa\lL'VIa1d m"5iim13J'iI (Capacity, Q) Le'I~ (Pump head, h ) LLa:::n1a\lLm~
,p p

(Pump brake power, BP) Lri11~ (27 ~:::LL'I-b'l-b)

1.2 1'1-bmtii.~LaanH'ii3J"llit~ Centrifugal L~aiJa\lrl'l-b1111::: Cavitation 111[Jl'1-bii3J m13JL~1"5a'lJ~L'VI3J1:::ff3J

"lJa\l1'lJ~~ m"5iifi1Lri11~ (8 ~:::LL'I-b'l-b)



2) (15 f)::LLUU)'Vnmt1~ll:lJ1m~1U AVS "lfii.lil~LtJ~£JWlJU1lil'tU~lilt~ ~u A60 'thJ1U~m111L71'H:IU (N) 3550... .
rpm llil£J't,r"lJU1lil'tU~lil (D. ) 200 mm. :IJ1HnU"lJth'IL'VISl1m111'VIU1LLUU850 kg/m

3
m111'VIUlilffllm-m 74.8~ ~

mPa.s m ~lil~~1li1m111~Ldf)H,r1LtlU"lJf)-\lL'VISl1'tumd'Y1lilfff)U (Qp) 50 m3
/h m111~ (Qp) L01lil(hp) Net

positive suction head requirement (NPSH) LLSl::tJd::~'Y1~m'V'l(17p) ~:: LtJ~£JULLtJSl-\lttJ LtlULVh'tlil

60
Ei.-g
~

40

A603550RPM
~ 50x75-210>O--t:

~~

40
Capacity, m3/h



, ,.. A d a.; •..1 d •.• , ". d3) (25 fl::LL'I.l.'I.l.) ~'I.l.n1'~~"m6Jl'1i113J"1l'1~ 6Jl'''3Jl-t>1'V1'1.l.n3JLiilr:JiilLli),sHJ(M) 18.8 ~1II~1'1.l.m13J1eJWil1L~1::Lli),iiltJ 1.208

eJtlI.'VIl1ii 315 K m13J~'I.l. 2.0 MPa ~13JLiwYieJ ~1tJ€)~11m1'1.'VIiil 60 kg/s iiLm1'Yl1"L'I.l.m1~1Lii.'I.l.m1L~eJL'"• ••
m13J~'I.l.n16Jl'tliil1tJ'Yl1" '1.3J~1n11 2.0 MPa ~"d
#1) Lvi3Jm13J~WlJeJ"n16Jl'~~'I.l.'YmLtJ'I.l. 2.62 MPa 1111tJ'Ylm::tJ:: 10 km. fl111111eJtlI.'VIl1iiLLiil::m13J~WlJeJ"n16Jl'L'I.l.• • ••

LiwYieJ ";)::iilllliil"L'VI~m'Yh";)lII~'I.l.'Y11" ~"~eJ"ii~mitLvi3Jm13J~WlJeJ"n16Jl'L"'LtJ'I.l. 2.62 MPa ~iileJlIILL'I.l.1LiwYieJ•
'Ylm::tJ::~"mh1•

#2) Lvi3Jm13J~WlJeJ"n16Jl'~~'I.l.'Y11"LtJ'I.l. 2.33 MPa 1111tJ'Ylm::tJ:: 5 km. fl111111eJtlI.'VIl1iiLLiil::m13J~WlJeJ"n16Jl'L'I.l.• • ••
LiwYieJ ";)::iilllliil"L'VI~mri1";)1II~'I.l.'Y11" ~"~eJ"ii~t1TitLvi3Jm13J~WlJeJ"n16Jl'L"'Li:l'l.l. 2.33 MPa ~iileJlIILm1Li'l.l.rieJ•
'Ylm::tJ::~"n~11•

"lJ€IL"'ri1'1.l. Vi";)11tlI.1 L1JeJ"~'I.l.11 LL'I.l.1'Y11"~L'VI3J1::~3JL'I.l.m1~1II:" ~mitL vi3Jm13J~'I.l.n16Jl' ~ €ILL'I.l.1'Y11"LlII

fi1Lm::'\.t1 L'I.l.m1Vi";)11tl1.1L1JeJ"~'I.l. '1.li-;j1LtJ'I.l.~eJ"ri1'V1'1.l.1II11tJiil::L~tJlII"lJeJ"Compressor ~H'l'l.l.LLliIiil::~mii.-;i1tJ

m13J~'I.l.~13J~1::1J'1.1l 'I.l.LLliIiil::'Y11"L~€In•



4) (15 f1::LL'U.'U.)~liISl3J"1l'ii.liIBackward Inclined (BI) ~1£JEl1m~liLLriLfI~EJ'lEJ1JLLi'l ~EJrnV\llij 32 °c m13J~'U. 102
• OJ

kPa ~1'U.'YiEJ'Y11'lEJEJnnJ~LV\~£J3J~'U.~1"lJ'U.11i1n11'l600 mm ff'l 240 mm c;l1£Jer<il·.i1n1'~lV\Sl2.03 m3/s t11~liISl3J
OJ OJ

it ii"lJ'U.11i1Liu.~1'U.~'U.tlnSl1'l11J~1iI465 mm 't11'l1'U.~m13JL~1"i"EJ1J1500 rpm H'n1t'l'l1'U.l'U.m"i",r1JLfI~EJ'U. 1.48
OJ

kW ~LU<ilfft1<i1tl(Static head, hs) 50 mm-H20 LLSl::iith::«'YI~ll1'VH~'lnSl (Mechanical efficiency, 17m) 0.84

~liISl3Jit iiLUliIm13JL~1 (Velocity head, Hv) LUliI"i"13J(Total head, Ht) th::«'YIn-111Vifft1<i1tl (Static efficiency,

17s) LLSl::m13JLhiii1LVi1:: (Specific speed, Ns) L'Yi111i1



5) (50 fl::LLUU)tlTYl1'1L~Eln'VIi1'1'lum'H~'~1'1tl'lLnUn1'llfl<ilnjElUlhumn\l (Mild corrosive) ~Elm'VIl1ijhiLnu 350• ••
°c fiEltl'l~d1'1:fiu'l1n Monel t<il£Jtl'lLnUn1'll'i'ln~TJ LtlUtl'l~tlm'lm::uEln "lJU1<i1L«U~·hul1Iu6mn'lT11£J'lu

•• ••
600 mm. £)11 1500 mm. 'l"li~,htl'lthL~";)~tlH~::L-nU (Seamless) ri1'V1u<iI'li .ffuml3,J'VIU1"lJEl'lh'VI::LL~U~'li'lu

••
m~i<il ~~1'1tl'l LLGl::m13,J'VIU1"lJEl'l~,htl'l ~1L1";)~tlt ~~:: L-nu ~El<ilfl~El'lnu.ffum13,J'VIU1"lJEl'lL'VI~nn ~1~ ~a~~13,J

••
3,J1~~!1UJIS

5.1 "lJEl'lirhuri1'V1U<ilfl113,J'VIUl"lJEl'li1tl'l (Shell) 1~m~L~El3,J<qjmLGl::m1";)~ElmElm~El3,J~13,J'tf'lri1'V1U<iI"1fii.<iI

LLGl::ml3,J'VIU1"lJEl'l~.htl'l(Head) ~L'VIm::~3,J L~Elml3,Jiu'li'l1utln~iihh 1.25 MPa LLGl::m13,Jiu~'I~<iI
•• •

T11£J'lUtl'lt3.iLnu1.4 MPa (35 fl::LLUU)

5.2 'VI1n'litl'lLnu'luU LtlUtl'lLnUn1'll'"1fii.<ilLLGl::Elm'VIllijL~£J1nUt<il£Jm13,JiuT11£J'lUtl'lElci'lW1l1'I 20-25 kPa-• •• ••
"lJm::~m13,Jium~£J1ml1lT11£JUElntl'l t3.iLnu 102 kPa m13,J'VIU1"lJEl'li1tl'l ~1m1£JGl::L~£J<iI"lJEl'lm~:fiu~tl

••
LLGl::~~1";)~ElU~~::uHlu~hm3,J,yEl5.1 m~iifi1Lrh'l<il (15 fl::LLUU)•
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ft1"ii"£h1 'Yi1'\.l,em~E!'l~E!1J (Take-Home examination) il1 -irE! f1~bb'\.l,'\.l,b~lI40 f1~bb'\.l,'\.l,

• "lltlt;'tl1JWJ'\.I,d LU'\.I,"llElt;'tl1J,h'\.l,~LU'\.I, Take-Home 'lJtI,~,rn~n'l:Y1'1t1m\""1J'tl.yh utr1u1R\lm£J ''\.I, i'"i'l.ul'f~
~ d.... A A odit "" g,.l Q"oO • I

5 aJ"'~aJ 2555 run 16.00 ". 'YI'V\tI\I~m"a mm"l5111111m"a:lJLfI:lJ ~wa\l1fDvt-aDaJ-a::lI'm-l'Unil\l flD
•.• •.• •.•.l '" ::: 111, • I '" , .,

'Vi"'I'~n'Vi"'f1:lJU:::'\.I,W'll:::b:lJ~"aT'll LL~:::lJ1:::L:lJ'\.I,~~b'V\

q", ••• ••• X Q..<I A dAiII I 0 ~ Q..<I 0 '¥, I , ••• Q..<I ~ &:I d Q"I-..I 0 IV "I
• ~1'lJtlt;'tl1J'V\'\.I,1'\.1,(U1J1J~"a\l'YI:lJb"l5t;'1L'\.I,1'V\1t1~~m'lJ'\.I,b'V\:lJ) 'lJtI b'V\'\.I,nllln'l:Y1L'lJ£J'\.I,"l5mL~:::"a'V\"'lJ1:::~1~1 u~:::t;'1lJ

"a1£J~:::LB£J~t;'~'t11£J'lJ tI\I Shell-and-Tube heat exchanger ~'Yi1'\.1,'~n1'V\'\.I,~H''\.I,LL1J1Jy.jtlf:lJ~1'\.1,'V\;\I'~•
f1"a1Jtl1'\.1,LLtr1U1:lJ1Lfl1JLU'\.I,tln L~tlR\lwftl:lJ"a1£Jm"af11'\.1,1tu.~1\16) ~LLntl""'ty'V\1H iiu:::i'\.l,~:::'3Jt;'1:lJ1'Hl~"a1~

LL~:::tl"a:::Lii'\.l,~~'~ Ldtl\l~1min~n'l:Y1LL~~:::f1'\.1, fJ,jEJ3J~'V€h17J"iu'jln7unT1EJEJnU1J1J 7:Jm$jEJun ••...u
" '"

uqJM11"n11'rJrJnuuu (THQ987)
, ., , ••• d1~ '" '" 1 .•

'lJtI b'V\'YI1'(..1,m'V\'(..I,~,.,tJ~:::LtlrJ~"llEl\lShell-and-Tube heat exchanger 'YIL"DLWe:l~~tltu.'V\fl:lJ"llEl\l LLe:l:lJ:lJL'ltt.!L'V\~d
• 'IJ

el~"a1m"a''V\t'l 12.5 t'ln1J1flnL:lJ~"a1-i1t:lJ\I m1:lJ~""''\.I,1650 kPa ~1n 75 DC LU'\.I,42 DC 1~£Jhr ,i'1n1t1£J tltu.'V\flii
'IJ • 'IJ

30 DC m1:lJ~""''\.I,550 kPa 1~£J'V\1'V\1t1tl1::::lJ1tu.ti1t;':lJ1J~m\lLfI:i:im£JmW'lJtI\I'lJtI\I''V\~J\lt;'tI\I"l5ii,~~N:lJL'V\ t;':lJ~~



DWG. No: N/S
Item No: N/S
Job No: THQ987

Plant: XYZ-Chemical

By
Date:

Apparatus: Liquid Ammonia Cooler
Minimum Required Effective Area Exposed In Shell (A,), m2 _

Available Effective Area Exposed In Shell (As), m2

Number of Units: Operating _

AalA,= _
Spares __ No__n_e__

DESIGN DATA PER UNIT
UNIT DATA TUBE SIDE SHELL SIDE.

Fluid
Fluid Flow kg/h
Temperature In °C

Temperature Out °C
Operating Pressure kPa
Density kg/m3

Viscosity mPa.s
Specific Heat kJ/kg-OC

Thermal Conductivity W/m-oC
Latent Heat kJ/kg N/S N/S
Molecular Weight N/S N/S

Pressure Drop kPa Calculated: Calculated:

Used: Used:
Fouling Factor m2-oCIW

Heat Transfer Rate (Duty) kW
L.M.T.D. °C FT Design Heat Transfer Coefficient W/m2-OC

CONSTRUCTION
Max. Operating Pressure kPa
Max Operating Temperaure °C
Type of Unit o Fixed tube sheet o Floating head o U-bend
Materials
Outside Diameter mm
Thickness mm N/S
Pitch & Layout
Total number Number of tubes: Number of shell:
Number of Passes Tube passes: Shell passes:
Length mm N/S
Corrosion Allowance mm
Baffle Material: Baffle Type: Segmental

% Baffle Cut Baffle Spacing mm
Channel Material: N/S Tubesheet Material:

Connections 0 Shell in N/S mm Out N/S mm Flange N/S
Channel in N/S mm Out N/S mm Flange N/S
Others N/S Size N/S mm Flange N/S

Gasket: N/S Stamp: Yes X-ray: No
Insulation: Personel Protection Class: PP Cathodic Protection: No
Remarks:

_ ._ ••••• HH •••••• _. __ ·_· •••••••••••••••••••••• _· ••••••••••••••••• ••••••••••••• _ ••••••• _ ••••••• _ ••••••••••••• _ •••• ___ ••••••• _._ ••• _ •••••••••••••••••• " •••••••••••••••••••• _ •••••••••••••• __ ." ••••••• _ •••••••••••• N •••••• _ •••••• _ •••••••••••••••••••••••••••••••••••• _ ........•. _ .•....•........•.. __ .... _ ..•. _._ ..... __ ..•. _ ..• _._. __ ..•..•.....•......•..•..•. ,_ ...... _. __ .._. __ .........•....... _ .•... __ ._ ..... ·.N . ........ _ ....... " ...-.............. _. __ .." ...._ ........

._._._---_ ...... __ ._.__ ._-_._--_._--_ ...... _~._..... _ ...... -..._.__ ....... _ ......... _--_._ ...__ ...... _-_ .._._ ........ _ .......- _ •• _ •••• _ ••• ___ •••••• _ ••••••••.•• __ •••••••••••••••••.••••• _ •••• _ ••__ •••••••••• _ ••••• _._ ••••••• _~_ •••• _._. __ ••••••• _._._._ ••••••• H •••• _ ••••• ___ •••••••• _ •••• _ ••••••• _._._ ••• _ •• _ ••••••••• ~ ••H __ •••• __ ••••• _H •••• H __ ••••• _ •••••••• _
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