
Appendix A 

Kapasilas pHlduk 

I Tahull 

I hali 

i\1'1'1;NDIX i\ 

PFRI IITIJNCii\N NFRi\C;\ M/\SS;\ 

, 60000 Kglilari AILI 

, :\30 Iwi 

24.1,1111 

Pt - I 

K(lI11POSlsi AlullllfllUfl~ Illdroksl(ia h~rdas,lIk<lfl Ilkralurc ( PCITY cd I ) V<Jllu 

terdlrl dari call1puran : 

AI.'OI JH/) 9X,50.;, 

S'()2 • 0,12 '~o 

I'C20.< O,O} I~O 

S02 • 0,05 OJ!) 

112U I,J % 

-------------------------'---

Tolal 100 "" 

I Iasil analisa tcrsehul selaniulnya dillilling unlllk IllCflclltll\..an kOlll[lOSISI :\lullllf1a 

I rihldral schagai bcrikllt ' 

I. Rcaktor 

Pcrhillingan 

Rcaksl yang tcrjadi fJada n:aktor ( r~a~si b~rJalall S~l11pUllla .lad, \..011\ cr,1 100 0
" ) 

Ablh 311 201 H2SiF,. -) :2 Alh! Sl()~ I ..j 11,0 

Basis: Jurnlah AbOl JH,'() yang Illasuk reakwr 571mJJ72 kg han 

KOlllposisi bahan yang Illasuk reaktor 

57103,072 kg 

j'rurt'flclIr/a I'uhnk A/11II1/1I/1I1111 {lulInde 



fC203 

0,12 

x 57103,072 Kg 

100 

0,03 

x "7103,072 Kg 

100 

0,00:' 

------ X S710),072 Kg 

100 

(\4~ 

-------- x 57103,072 J.. g 

lOO 

TOlal 

17 .. NI kg 

L,ar-ut'II!.' bStl'" 20 ", .. 

H2SiF(, y,Hlg bcrcaksi - ,\I:(), yang l11asll~ 

... -~- .. ---. .,\.:- ~ 

571 OJ,On kg!han 

-------------------- x 144 kg ,,' mol 

156 kg! mol 

100 

x 52710,)28 kg/hmi 

20 

2(,J552,f,4 - 527JO.5211 
, I 

I'rUf'OICLlIILI I 'u;'rik A IliJll/ll/il1111 J. /o/ludl' 



tfluwlu,i\lb ~,ctllarreak()J 

A[F} = AIF, dari reaksi'- 61518,275 k~/hari 

=SiOz dari reaksi I, SI()2 dan AI2th mas uk 
.. ~ .. ' 

.". « 57103,072 / 156) x (ll)) I ('\),5(17' 22032,21\7 kghafl 

Fei), ~ 17,391 kg/han 

1']0, 2,898 kg/hari 

,ll,() 1/20 dari n;akSI I 11,0 dall /\I,'()' Illaslik ! II,() dan II,SII, ,-

«4x(57103,072/ 1:"6)\ IX) 1779,73', i 710X,L'll' 

243569,114 kgfhari 

II. C{'ntifugl' Si01 

I'crhllungan 

Jwnlah padalan da/alll slurry (crdlli dari , 

I, SI()2 22032,287 kg-hart 

2 Fc!(), 17,3\) I kg/hall 

'22049,678 kgihan 

Padatan yang ikut dalam tHrat diaslllllsi' 10
0 -- 22049,(1 7X ,\ I" fl 220,49() kg han 

Cake lerdiri dari 75 % dar! 25 '''i, camll1 ( dlUnggap 11 20 ) 

Berat cake = (100 ! 75 ) x (22049,6 n - 220,496 ) kg/han 

Herat 11,,0 -- ( 29105,57'1 - 21 )>19, I X I ) kg;lwfI " n7<1,\<)3 "!~ 11:111 

Dilakukan pcncuclan dcngafl :ur 

ASlIlllsi air yang di~lInakan 3 '< berat cake 

;Alh 61528,275 kg/hall 

1'"0" ,., 2,89& kglhari 

H 20- (243569,114 I X7316.725 - 727(,,1')", ) kgohan ,n~I1()'),,14() kg h<lll 

FC~OI 0,,174 kglhull 

l'rarCIICl1flLl I'uhnk A 111111 111/1/111/ J-/ollrtd<, 



i' [i I' ('II( I!. r r1 ----------- _._--- . 

Si()2 ,~ 120,312 kg!hari 

III. l':\'allorator 

Perhllungan 

SoJiubility AIF, p:Jda 9n 'I C 20() g.r i 1000 gr 11,0 0.: kg. i\II', kl~ 11,( ) 

Jadi Ill) yang harlls dillapkan'~ 32JolJll,4'16 - (( 61 5~X.n5 . ().~ ) \ I Kg 11,0) 

kcluar evaporator 

Alh = 61528,275 kglhari 

1'/), 2,8n kg/hali 

I :>W,i\.(171 kg/han 

IbO - (323609,446 - 1 <;9Mi,071 .. 3()764 U 7." "ghari 

1'\:,0, O,17'~ kg!lwi 

5i02 220,312 kg/han 

IV. ("'istalliJ',l'" 

i>crhitungan 

Tnal I 

AIFJ kristal ~ 61000 kg/hml 

AIFdllcO ~ (138/84) x ( ()1000 I X4 ) x IJX- I (,4()37.75'\ kg/han 

11 20 total kcluar krtstallizcr = 3076.J 1,375 - ( 164637,755 - 0 IO()() ) 

d 204486,925 kg/hari 
. / 

Alh yang tidak mcngkrislal 20441l6,925 \( 4, I\( 10 'kg i\lh Xl~U% kg. hari 

AlFl kristal + All,> 'yang tidak mengkristal ~ AIF1 vang 1ll3suk crislalli/cr 

61000 I 838,396 = 61838,396 kg/hari ( trialtidak cocok ) 

Trial 2 

Alh kristal ~: 60MN,699 kglhari 

,AlhJI110 (138/84) x ( 60689,hlN 184 ) x 138 16.18()().1:19 kgha" 

1120 tot"LkclUHLkristall iter J07(l'~ 1.375 - ( 163 XOO,2 'i9 - (,()IJXlJ NN ) 

20453().81"i kg/han 

AIr. yang tidak mcngknslilJ 204530,8) 5 x 4.1 x )() .1 kg /\/F, X38.<;7(1 J..g hall 

j'ran:lluJllu j'uhrik IJ/III11I1!/II1J11 I-/oll/'/{/t' 
---~-~-



-.-'"'7'-' 

A nne flt! IX ;j 
~-----~---.-.---

AIFl kristal + AIFl yang tidak mengkristal = AIFl yang mas uk crisra/lizer 

6068<),699 'I 838,576 = 61528,175 kg/han ( trial cocok ) 

V. Centrifuge AIFJ.3IhO 

Pcrhitungan . i 

Padalan dalam slurrv tcrdiri dari 
" 

AIr dll~O -oc 163800,259 kg/hari 

1'205 = 2,898 kg/hari ' 

Si01 " 220.322 kg/hari 

hOl = 0,174 kg/han 

IM023,6S3 kg/hari 

Cahe tcrdin dari 75 % padatan dan 25 0;' canan ( dianggap H:O ) 

Rcral cake (100 i 75 ) :\ I ("W2)J,'i1 21 X(m,-204 kg/hal I 

Hera! 11,,0 ", 2IX6l)X,204 - I(,·,W:UJL'H 54h7'~,'i51 kg hnll 

VI. Rotary DrY(T 

.Jumlah air bebas yang diuapkan adalah ~ 54674,55 I kg'han 

VII. Rotary kiln 

PCrhltlltlgan 

jumlah air kristal yang akan dlUapkan '- 16130 L <) 14 kg - 51)868,155 kg 

1 () 1433, 7XOkg 

/'rarL'IICtlfl<l /'l1h,.,k A {//IlIIlIl i//I/I rilllll'/( /" 

'IIRI'V:',1,~l!:: .... ~ 
... Yenltat Kat"lii< Wid... MrauPII! 

aURARA'>!''' 



APPENDIX B 

PERHITUNGAN NERACA PANAS 



\I'I'FNI>IX B 

Kapasitas 

J Tahull 

: 60.000 kg/hari prodllk All-. 

. JJ() han 

Satllan \Vaktll , Iiall 

Slihu reference 

I'erhitungall . 

J)ata heat orfUllnatiOiI \palla~ PClllbclltlikall) dlalllbd d;1I1 1\:lIv t"dl~1 3 

AIF, - -3S9,S Kkallgrillol 

SiO, -217.72 Kkaligrrn(ll 

11/) -(,R.3 15 Kkallgrlilol 

AI,OdH,O -]SO Kka\igrmo\ 

. -:'lS9'iOO KkCllikglllil1 

. -2177]() KhaL'kgll1(l1 

-(,X3 1 <; K kal'kgll1(l1 

-350000 KhaL'kgll1ol 

(,7UOO KkaL'kgmol 

Data heat capacity (kapasitas panas) dari PelT\" ctllsil 

Alh 

Si02 

I'c/), 

II ')() Calikl'llllll"l' , ~' 

= I O,S7 + O,OOS712 T . 24 1200 r 2 cal. kg!1lol"C 

.'. 24,72 i 0,01604 T 423400 T' caL t.;gl1lol"t , 

/\1 2(hJJI/) oc 22,26 cal/kgllloJ"C 

1 ) I I , 1" ~ I,l = ca IKgmo C 

!!"SiFt , :"6,4 caJ/kgmoJ'\' 

1'20" 44,S callkglllol"C 

f' ru rel/cu //11 {'II h 1'1 k .·f 1/fIII/II111/Ili {'//I lind, . , 

~I 



APpl!lIdlX H 

I. IIEATEn 

Q. /\11 H,Si!-', 

:i2710,52X 
'ill ,j dlO )~) I il \ I h 7 IIlX 7 k k ,Ii 

144,()X 

b. I'd I H,D 

210X42,112 
I \ (III J 'i ) = ,. 

IS 

Total I:lila[pi larutall i\salll Flouslilka (1IeSiF,,) Illasuk 16173·-1, 722 I I--: ~al 

Entalpi larutan /\sanLnousiJiki.lllJ2~ll"L~t:llJ;tLmld;lsuhu (JIj"C -'3.1"1--: 

a. 6111I2Sif(, 

=~27~~,?~~x 56,4 r(6()_,1'i) ~. n,1/7).'>I/ J-.:lq/ 
144,08 

b.61111/) 

210S42,1 12 ( ) = - x Ix 60, 25 
18 

.", 4 (JI)970, 773 Kkal 

Totall:J1talpi larutan !\sam Flousliika (112Sil',,) kdual 1132143()."4I--:kal 

l'r(//"cl/c(Jl/(J !'ullr'" Alil/illllllili/l l,jul/nil,' 
----



AflPClldix H 

() _ Entalpi kduar - bllalpr lIIa~uk 
, I-O,OS 

11.1214J,054- 1()'1714,n:n 

1- O,OS 

== I0214X2,455Kkal 

() loss 5% x I0214X2,'.f,):'l'iI07·1,122 ""al 21-'1\\1,1\7 "I 

J ull1la h steam 

Digunakan steam peillanas pada 19(i'C ( (ie<lnkoplis cdrsi 3, hal I\'il\ ) 

llg - 27()(),J Kj j Kg I, 2203Y) "I Kt', 

HI ocSOJ,71 Kj!Kg 

Q"I1l\A 

In c Q I A -~ 213837,137 / 2203,59 

~.' 94,7'1 Kg 

II. REAKTOR 

Fungsi . Untuk mcrcaksikall J\salJl I'loll~ilika (Il,:'if',,) dan A/lIlllllllllllll /lrdr()"~ida 

Garnbar . 

l,arutan HlSiF" 

Reaktor 

Panas reaksi Pada 25(1C 

Reaksi : AbOdH20 + H2SiF,;--+ 2 AIF1 + Si02 + H20 

Solid liquid solution 

Panas reaksi pada 25(1C r 732,090 (-359500) t 36b,045 (-217720) t 

1464,181(-68315) OM.045 (-.i"OOOO) 

366,045 (67000) I 
-33\)31()402 KLtl (Jlcgatirtnnhul palla~ ) 

/'rurcm'W1(J Puhrik /1/11111/1/1/111/1 /-1(l/Irl(/c 



Appendix R 

Rllll111S panas: 

Q .~ III . Cp . dT 

l;:.nl~lpl t-V),3/:1,;Omasllk pada slIilll 30"e . 303'k 

a 6111\1 70,.31120 

~5?J~~:~?? . .r 22,2() (lO 25) 
156 

'" 40740,845 Kkal 

h /'..11 SiO .. 

J
W~ 

== IO,S71 O,008712'J - 2412U(J I' 
2IJH 

=0 10,87 (303 _ 298) + (),()O~7J 2 
'") 

=- 54,2()l) Kkal!kglllol 

69,567 
'-. ---x 54,2(.)9 - 67.76J7Kkal 

60,085 

c. D.H FC20, 

J
lOl 

- 24,72+ O,OI()04T - 4Ll400T.' 
2'}K 

dT 

241200 

- .PHooi - . , ( I 
\, i () i 

== 124,25 Kkal!kgl1lol 

17,391 = x 124,25 
159,692 

~ 13,5316 Kkal 

d. 6H H20 

779,732 
_·x I x (JO - 25) 

18 

= 216,592 Kkul 

I'rurCIICUI1U Puhrik Ahll1l1l11iuIII F/ullndc 

~- 4 



~AA~~~e~n~du~Y~B _____________________________________________ 5 

e. b..H PZ05 

= 2,898 x 448 x (30-25) 
141,96 ' 

= 4,5727Kkal 

Entalpi larutan Asam Flousilika (H2SiFd masuk: oada 60°C = 333<X 

a. b..H HzSiF6 

52710,528 I) 
= x 56,4 x\60-25 = 103167,469 

144,08 

b. b..HH20 

= 210842,112 x Ix (60-25) 
18 

= 58567,253 Kkal 

Total entalpi bahan masuk = 163322,971 Kkal 

Entalpi bahan kduar gada wOe = 363
0 K 

a.b..HSi02 

= r36310,87+ 0,0087J2T _ 241200r2 dT 
J2<)8 

Kkal 

= 10,87 (363 _ 298) + 0,00;712 ((1 1)) 
(3632 

- 2982
)- 241200 I -l-- -

~ 363 298 

= 748,772 KkalJkgmol 

= 22032,287 x 748 772 = 274563 695 Kkal 
60,085 ' , 

b. b..HPzOs 

= 2,898 x 448 x (90- 25) 
141,96 ' 

:::: 59,446KkaI 

Prarencana Pabrik Alumunium Flouride 



~Ap.QP~e~n=m~x~B~ ___________________________________________ 6 

~363 

== J
298

24,72+ 0,01604T - 423400r2 dT 

== 24,72(363 - 298) + 0,01604 (3632 _ 2982 ) 

2 

0= 1696,9651 Kkallkgmo! 

17,391 
== x 1696,9651 

159,692 

== 184,805 Kkal 

d. l:..HH20 

243569,114 
== x 

18 
Ix (90-25) 

= 879555,134 Kkal 

e. l:..H A1F3 

61528,275 x17,96 (90-25) 
84 

== 855096,527 Kkal 

Total entalpi produk keluar = 2009459,607 Kkal 

Panas yang diperlukan = Total entalpi keluar - ( Total entalpi masuk + 

Panas reaksi pada 25°C) 

= 2009459,607 Kkal - (163322,971+ (-339316462) 

=6749406512 Kkal = 284130025,9Kj 

Qloss = 5% (6749406512) =337470325,6 Kkal 

Jumlah steam 

Digunakan steam pemanas pada 190°C ( Geankoplis edisi 3, hal 858 ) 

Hg = 2706,3 Kj / Kg }, =2203,59 Kj l Kg 

ill =503,71 Kj ! Kg 

Steam yang diperlukan =284130025,912203,59 = 128939,6058 Kg 

Prarencana Pabrik Alumunium Flouride 



Appendix H 

III. CENTRIFUGE SlUKA I 
61h l 

(\:n'rirl~l /\ 'I, 
Sdika ~ 

611 1 

6 r I I Entalpi bahanm~I~!1kl?a(,ja20"_C)()}'~~' 

Entalpi masuk c 2009459.607 KkaJ 

6H) EntalRi bahan masuk RaJa 30
11 C- 303 11C 

61-1 H)O 

",,87316,725 x Ix (30-25) 
18 

=. 24254,646 Kkal 

TOlal cl1lalpi masuk ~. 2033714,253 Kkal 

61 h EnlalRi bahan kcluar .Qqgi1SUhlLLV~ C '. ~~: 

a.6HSi02 

21811,965 
=-----x 10,62 ,r(A) - 3862.173A Kkal 

60,085 

b. 6r I Fe20~ 

=~,2-'~x 24,82 x(iI} -:- 2.676// KkaJ 
159,7 

c. 611112 0 

7276,393 
= .x 1 x(A) = 404.244,4 Kkal 

18 

Total L':.l-I) keluar = 4262, 17() A Kkal 

Prurell('(//W Pahrik A hmlwlwl1l F/liurulc 

P.,-7 



Appendix fj 

~'I J:ll!alpibahan kduar pada suhu 1'-25" C .. Aile 

n. 611 Alh 

() 15211,275 
--.-- x 17,96 xc·t) -= 13 155)31.1 Kkal 

114 

h. L":.II 1>20) 

2,1198 
------x 44.8 , .. (A} -.- 0,914/1 Kkal 

14).96 

c. 611 11,,0 

323609,446 = ·--·----··.x 
IX 

x(A} 1 797R,J02 A Kkal 

d.6f fSi02 

220,322 ( ) 
x 10.62 x.1 

60,m~5 

c. f::, II FC201 

0,173 
"- .' ....- x 24 82 .\(;1) ~ U,027 ,I Kkal 

159,7 ' 

Total L":.H1kcluar -31173,517AKkal 

Total cnlaJpi kcluar = 35435,693 A Kkal 

Q loss 

Panas masuk 

2033714,253 

37207,488 A 

A 

~. 5 "I" ( Panas masuk I Panas kcluar ) 

.... 5 (~o (2033714,253 I 35435.6Q3 A ) 

00 I 771'.7R5 A I 101685.718 

~ Panas keluar + Q loss 

35435.693 A + (1771,785 A + 101685,718) 

1932028,54 

- 51,926 

Suhu slurry keluar reaktnr . 298 + 51.926 

-= 34Y,Y260K =35UoK = 77C 

PrarenC(lf1(J Pohnk AllIIlI1l11illfll Flo/lrlli/, 
----------------



Append/x lJ 

Total cnlalpi keluar 

() loss 

IV. EVAI'ORATOn. 

6112j 

35435,W] /\ Kbll 

, 35435/)l)] ( 5 I, nCl ) 

= lll40026,66\) Kkal 

1 771.7l{5 1\ I 1 () I M( ~,71 Ii 

1771.7!i'i ( 51,926 ) i IOlhX5,7IX 

19.1687,'iIW) Kkal 

, 
,0JiJ, 1 ~nlalpi bahan masuk padaJ'!l.hlL17"<' '._ 350 

:lnM)!),446 
.r II' 

IX 
= ()34~71, 733 A:kill 

(77 ? ~) 

= 10,87 + O,OOS712"!' - 24 120() r" 1
,150 

}fJH 
tiT 

== J O,l{7 (350. 298) .J41.JO() ( (', I 
1,<;0 

= 590,2143 Kkal/kgl110l 

= 3!O,J~.~x 7'18,772" 2164,217 Kklll 
60,085 



Ap{J('f1(hx H 

f
Ill' 

= . 24,72+ O,OJ604T) 4234()Or2 JT 
29'1 

= 24,72(350 - 298)' + 0,0 ~604 (350 2 
...: 2'Jll')- 423400( - C~()· 2~8)) 

== 1341,097 Kkallkgrnol 

0,173 
x 1341.097 

159,692 

== 1,453 Kkal 

d.6J I J'l()S 

2,X98 
== x 44,8 x (77 - 25) 

141.96 

== 47,557Kkal 

e 611 AIF, 

61528,275 () =_· __ ·_·x 17,96 .177-25 == 6X4077,22I 
84 

!\ H I Tiltal hahan Ill<lsuk 1621 1 (l2, 1 X I Kkal 

41h, Ent<ili?i.!:JUhaILlLcllJ<lr pada suhu 90"C c:'3()3
n
K 

HClI 

a. 611 Alh 

61528,275 
== x 17,96 x (1)0 25) == 855096,$26 Kkul 

84 

b.611 P205 

2,898 . 
== x 44,8 x (90 - 25) 

141,96 

== 59,446Kkal 

c. 6H H20 

=307..041 ,375 x Ix (l)()-25) 
IX 

= J J 10927,188 Kko/ 

!)rurenCUllu Fuhrik A h/II//ll/l/tIIl F/llundc 

e.-IO 



Aj7j7('17d,x H 13-11 
-.-----.~----.------~~~----------.-~-----

d. 611Si02 

"'JI<..I'0,87+ O,008712T - 2-11201l/' liT 
21)8 

~ 10,87(363-298) + 0,008712 
2 

= 748,772 

220,322 
::::: x 

l:. 1\/1 Fc.,O, 

Kkalikgllllli 

748,772 ~ 2745,626 Kkal 

f 
1,,\ 

- 24,72+ 0,01604T - 42.1400T·' dT 
29R 

= 24,72(363 2<)8) .n.)400( (1 
~ \ 3(,] 

== 1696,9651 Kkalfkgmol 

0,173 
=-.---- x 1696,9651 

159,692 

=- I,R38 Kkal· .. 

Total L\H2 keluar - 1968830,625 Kkal 

6111, EllLillDi bahaI1.~~Jll'!rrm.g~-,-,\!jb~I_()J)'~C_:::..~6..1'.'K 

6H 1-1/) 

15908,071 
= --···-·--x i.r (90 - 25) 

18 

= 57662,478 Kkal 

Total entalpi keluar= 2026493,103 KkaL 

Tolal panas yang dipcrluhlll ~ 4(53)0.922 t 20266.(;46 

~.425597,468 Kkal -- 1781891,479 Kj 

Digunakan stearn pCIl1Hn<lS patla I <)(tc 

fig 2793,2 Kj ! Kg 

1-11 - 852,45 Kj I Kg 

Stearn yang dipcrlukall 

1940,75 Kj ! Kg 

- 17S1891,479/ 1940,75 

= S08, 9lJ8 Kg 

Prarencw1U Puhnk ,4"11111</1111111 FI{)I/r/(Ie' ----- ._-_ .. _-_ .. --_._--_._.-



Appendix If 

6 H steam ll1asuk 

6 II kondcnsat keluar 

V. CRISTALLISER 

7808,998 x 2793,2 = 21X9391,9()J Kj 

= 522927,293 Kkal 

= 80X,998 x 852,45 co. 407500.383 K.I 

~ 97329, 794 Kkal 

Crislalliscr 61 I, \ ---rL:-'II~ 
---jjloolol --~ 

61-1" enlulpi bahan ll1asuk paJa suhu 'Jcte 363"K 

Tolal 611, masuk - 1968830,625 Kk<11 

6HJ, cnlalpi bahan kcluar pada suhu 35ft 308"K 

a. 6H AIFd Hl) 

=.0 .!..63800,259 :r 50 5:r (35 - 25) ) 38 . ., .. 

== 5<)<)41 J,()!) "kul . ! 

b. 6H H20 

204530,815 . 
== .' . _···-·-x Ix (35-25) 

)8 
= I 13628,23 Kkal 

c. 6H AIFl 

838,576 = _._. -x 17,96 x(35 - 25) 
84 

d.6H P20.l 

2,898 
",,···x 44,8 x (35.25) 

141,96 

== 9,14Kkai 

1792,95 Kkal 

ProrencwUl Pahrik Almll/mlll/ll FllIl/r/(Ie 



Appe/1{hr 8 ~. 1.1 

f 
IOH 

=- ,10,87 + O,008712T - 2-.1 12001' 
21)M 

I 0.1\7 (30X .7')1{) 
O,OoW/l) 

I ' 

cc I (8){ 1 Kkal/kglllol 

220,322 
'C ----x I 08,X I - 1<)<),0:11( /..:;11 

()n, () X'i 

r 1\11 FcyO. 

(lOX' 

f
WK 

=: . 24,72+ o,n 1604'1' _ 423400T 2 
2q8 

=: 24,72(308- 298) -I 

=: 249,67 Kkal/kgmol 

0,173 
=: ------ x 24(j,67 

159,692 

:= 0,27 Kkal 

Total 6H;> keluar - 715493,269 Kkal 

tiT 

,"IX') 

tiT 

Panas kristalisasi = - Panas kelarutan 

.',II'()() l (. 
1(11' 

423400(' ( J 
~ 308 

·c _ (_ 560,8 x 10 1 Kkal! K~ 11101 ) x () 1528,2 75 8-.1 

-~4 10774483,6 Kkal! hari 

Panas masuk i Panas kristalisasi ~." Panas keillar ! Pallas yang dlscrap all' pcndlllgin 

1968830,625 + 410774483,6 = 715493,269 + Panas yang discrap air pcndlllglll 

Panas yang discrap air pcndll1gin .- 412027820,9 KkaJ 

Rate air pendingin '7Q/Cp(9035) 

c .. 4J2027820,9/ J (55) 

,7491414,t)26 Kg/l1ari 

.. l'rarellcww, Puhnk AllIIl1Imilllll 1}(Jl/rlfle 



VI. HEATER 

Udar'k01J I katcr .. {I~lm, /\ II, 

-~-

Sleam t 
,6,1 II, enlalpi udara mas!!~Jl'<I.~I;L~!lbL.!lO~'.C }Q,:l".I< 

,6,11 1 m x Csx ( T~To ) I III x)"' 

o~ 285866,f1459 x 1,0426 x ( 30~25 ) , 285X6(I,04<;<i x (J,02 'i. 2242,3 I 

= 14310225,56Kj· 3420225,99<; Khal 

,6,11.{, cillaipi uuara "clua!" jXlua suhu 17(/'C 

,6,H, 111 x Csx ( T-To ) + III X A., , 

.. 5007549lU K, II 9MClJ I,ll Kk;!1 

()Ioss = 5% x panas yang disuplul 

Panas yang disuplai = 611 2 j 0,05 () -6111 

Q 

Qloss 

I IY()XJ.llJ' ! 1),0<; () 3,I..'U..'..'.'it}tl'i 

= 8998005,616 Kkal 

= 0,05 x 8998005,616 

= 449900,28 Kkal 

Sebagai pelllanas digunakan steam pada suhu 190
0e 

KehuIlIhan sleam ~. 8998005,616/2203,59 

, ' = 17084,6Q Kg 

-.... -..........,..---.~-.-
l'rureilC(Jf/(J l'ahrik A!wllllnilllll!,jo1lr/(!e 
-----------.------------.--~--.. -- ~. 



ApP(!IIdIX n 

VII. ROTARY DRYER 

6H2 ~ Udara masuk 

Rotary Dryer 611r 

611 1 lJdaru keluar 

611 1, ent'!lPjJLab~11L!!1J~.U.\i..12i1<J<I!i!illlL-1~'~C.- JQ~~/( 

Total 611 I = 715493.269 Kkal 

6112, entalpi udara masuk pada suhu 170"C yang hcrasal dari udara pada T .l(te. 
p .. I atm dan kelembaban 70% X n.O} Kg Ilap airiKg IIdara kcring 

~ m x Cs x (T-To) + 111 x ),() ( Gcankoplis ) 

dirnanu 

Cs = 1,005 + 1,88 X 

~~ 1,005 + I ,X8 (0,02) 1,0426 Kj; Kg 

)..0 21142.31 Kj/Kg 

In (1,0426) ( 170·25)' III «(J.U2) (2·H2.' I ) 

,~ 179,1712 m Kj .~, 42,8229111 Kkal 

6lIl = III (1,0426) (68,28-25) I III (O.02)(244?." I) 

'·95,0125 ITI Kj 22,6 tn4 Kkal 

6H4 , cnlalpi kcluar pada suhu 150f)C~ 42J"K 

a . .6\-1 A1F3.3 ~hO 

163800,259 
= x 

138 
50,5x (150-25) 

== 5619506,168 Kkal 

b. b.l{ H20 

:::~,::::.~.:54674,55 Ix t x . (I 50 - 25) 
18 

= 379684,382 Kkal 

Pr(/renCi1l1U Pahnk AlwllWlIll1I/ Flour/de 



AppendIX H 

2,898 
== x 

J41,96 
44,8 x (150-25) 

== 114,516Kkal 

d 1\11 Si(), 

== f<1iIO,X7 + O,008712T - 24 I 200 r' .IT 
:NH 

~ 1512,15 J Kkal!kglliol 

220,322 
= .1' 1512,1'>1 ~- '>544,814Kkal 

60,OSS 

c. 611 fC201 

= 142124,72+ 0,01604T - 42J400r2 dT 
2l}X 

2'11200 ( ( .... I 
~ . ·123 

== 24,72(423 - 29S) + 9'?'~~~(42J' - 298') - 423400( ._(. I_I )1 
2, n3 .NS) 

"" 3392,942 Kkullkglllol 

0,173 
== x 3392,942 

159,692 

== 3,696 Kkal 

Total 61 [4 kcluar = 6384537,741 Kkal 

Kcbuluhan udara panas 

61h - 61[, = 611 1 - h-I1. 

42,8229 III - 22,6934 III ~6:184537,741 715493.269 

111 ,,·285866,0459 Kg 

Jadi kcbuluhan udara panas 2858(,6,0459 Kg 

Schingga: 

'6.1-12 ~. 42,8229 (285866,0459) . 12241584,51 Kbll 

6111 .~ 22,6934 (2S5866,0459) . 6487272,525 Kkal 

., ·Prarellc(J//(J j'ohnk Ahll/llJllllIlII {-'!ollnde 
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Appendix H 

VIII. nOTAIH' KUN 

61121 

6111, ental pi masuk Dada SlIhllJ)OIlc: 

611 1 lolal-'" 600485J,359 Kkal 

Pada rolary klin terjadi rcaksi • 

AII'].3 11 2{) 

1186,958 

.. ~ A II'] 

1186,958 

3 11 2() 

3560,874 

Panas rcaksi ., L n. 61111 1' h,L~iI - L 11. 611"r rcaklan 

= (1186,958 (-35l),5x]()1) j 35()())l74 (-350,(17xI(l')) 

(118(1,9"~ (-(lO,XX 10')) 

= -820795552 Kkal 

6U20J]JII1DU~IlIill:Pllcla SlIJ1U/'OttC.· l)7J"K 

6H~bO 

",I03110,56 x Ix (700-25) 
18 

'" 3866646 Kkll/ 

6H1, cnlalpi kc!lIar Dada suhu 700"C 973"1( 

a. 1.\/1 AIr] 

60689,699 
x 17,W> (70() - 7.") 

84 

= 1i75X824,059 Kk;d 

b.6ll P20S 

2,898 
=----'----.1' 44,8 x (700-25) 

141,96 

= 617,325Kkal 

.. ,:._·"Prarellcan(J, Puhrik A/UII/II/ln/III Flf1/1f'/(/c 

B-17 



Appe/ldlx n 13 - 18 

J
Y7J 

-" 10,87+ 0,008712'1' - 241200T 2 
298 

dT 

241200 (_ (_~ __ ,_ _1_ '. I 
lJ71 )lill J) 

'" 210 12,7Xl ) K k:lilkgll1ol 

220,322 
-c. ----x 2 10 I 2,7XL) - 770(iO,')()(,Kkal 

()(),OX') 

d, 6H Fe201 

~c f"1J24,72+ 0,OI6()4T _ 423400T 2 dT 
2'18 

'= 24,72(973- 298)1 

= 22580,902 Kkal/kgmol 

0,173 
x 22580,902 : ::::;: --~----~ 

159,692 

'" 24,462 Kkal 

Total entalpi kcluar 12703 162,35 Kkal 

423400(: (' I 
_ 'nJ 

Q ~- Total entalpi keluar- ( lntalpi masuk + Panas reaksl ) 

:- 12703162,35 - (60()4853,359 + (- 820795(52)) 

= 827493861 Kkal 

Panas scsungguhnya yang diperlukan .. ~ «)()04853,J59 1 8274'138(1) - 127(lJI62,35 

- 820795552 Kkal 

Efisiensi Klin = 30% 

= 820795552 10,3 = 2713657477 

Panas masuk = Panas kel uar 

Entalpi masuk j Panas reaksi 1 Panas pembakaran = Entalpi keluar I Q loss 

6004853,359 + 820795552 4 271 Yi'i7477 

Q loss -. 3527754720 Kkal 
" 

pcmakaian bahan bakar digunakan l1unkcr COil 

'PrarellCal1a Fahrik AlulIlUlllllfI1 1-11J1lf'lri(' . 

121m 162,.\')1 () loss 



A/'l}('I/_,,_,.,_·/_l ______ __ 

MCIIglIIIIIIIg pCllwkalalllJall<lJl ha\..al 1I1111lk I Diary \,,1111. 

Dan fig.5 , tabel (j-II. I'erry cUI,i 3 ' 

Komposisl Hunker C.UJI : 

c - 86,47 (), . 0.27 I I, I I .!J 'i 

Nc = 0,24 S - 1.35 Ash .. 1\.\)2 

Rcaksl pcmbakaran 

(), " ( . ( ). 

) II " .' ( ), 11,( ) 

III I K500 HIli lil l(j,'.'! iX i-.hal kg 11'c~II\ <,<I lillIll('."I, 

I':xcc; udam yang dlpaLII ~O"" lllililk jlL'1l1bakal<11I 

C X(),4 7 "0 .\ 100 X(),17 r...g 7,-' KglIlPI 

II, \ \ J),)°o .\ 100 IIJ)) Kg "',7X r...,L'IlH>\ 

N2 - O,2LI 0 0 .\ 100 lI,n r...,L' , \l,tlOX K)lllloi 

S I.J,)"." .\ 100 I.,' <) Kl,! OJl·Il Kl,!IlHlI 

U2 0,27 nIH ,\ 100 1l,27 r...g O.(l\lX Kgmlll 

Ash 0,02 n ... .\ IllO (l,( J:l I\, ~~ O(lJ KglIHlI 

KchUll/hilll utlan! yallg Jipakai lcabi 1,2 dan J 

7.2 I ( '/1 + 5,n ) l~l.()42 

- 10,132 Kgmol . 

O2 duri l1unkcr COil O,OOR Kglll(li 

Jadi Kcbuluhan udara yallg olpa\..ai lcabi t.2 Jail ] 

.. 10,1]2 - O,OOX 10,124 Kglllol 

20%, F.\cess 1,2.\ 10.124 12.,149 r...glllol 

'{h kcleblhan yang terbuang c 12. 14Y·· 10,132 

2,017 Kglllol 

UJaru mcngundullg : ()2 21 '~·o Jail 

N2 duri udara 45,7 Kgllloi 

1'/'(/1'('11('(1/1(/ ,'"hi'll. /1/11//1/111111111 l'lU/Inr/,' 
----

1>-1<) 



ApPl!IldlX n 

Total N,' vallg ada 

Total uJara 

____ . _____ . _________ . _______ \3>- 20 

dall IIdar a I (\ar I Blinker ( , ( ),1 

1279 ,6~cl I () ,24-

1279,l)~)·1 K!! 

--- (3XX.7bX I I 27<l,l)2·t) Kg 

1 (16X,(,l)2 Kg 

(12,149 I 5,7) Kgl1lul 

"7.85 Kgl110l 

.Iullliall fuel oil yallg dibuluhk,"11 , Panas St'slIngguhllya 1 II 

JlIlII!;.h Iidara yang diperlukan 

IX.I{OTAHV ('001.1<:1{ 

6.H, 

L.111t:nla!pi Il]<clsuk pada suhu7UU('C 

}7l1h')7·177 - HP77.n 

. 264031.4812 Kg 

4405R72,2()4 Kg 

Total 611 , 00 8836516,3'';2 Kkal 

Qilil:nla)pl kcluar paJ'!.~_vhv 1lJ~'L: 31 J'K 

a, 6.11 AIf) 

60681},699 
== xI7,% (40 - 25) 

84 
=0 194640,534 Kkal 

b,611 rpI 

2,898 
== x 44,8 x (40-25) 

141,% 

, _ =: 13,71Kkal 

"~"---""~-r~ -. 
" ., 

PrurcnCU/lU Pahrik A/ /l1I/1II/lIlt11 /·llJ"ru!" 



_Ap'wp_e_n_~_x_B ____________________ ~ ______________________ ~21 

r313 
= J29sIO,87+ 0,008712T - 241200r2 dT 

=10,87(313-298) +0,008712 (3132 -2982 )- 241200 (-(-L __ 1_11 
2 313 298)) 

::: 164,184 

220,322 
-~-x 

60,085 

d.6HFe203 

Kkal/kgmol 

164,184 = 602,036Kkal 

::: 24,72+ 0,01604T - 423400y2 dT f
313 

298 

::: 24,72(313 ~ 298) + O,O~604 (3132 _ 2982 ) 

== 376,213 KkaIJkgmol 

~ 423400(~ (_1 ~ _1 )) 
313 298 

::: 
0,173 

376,213 
159,692 

::: 0,407 Kkal 

Total ental pi keluar = 195242,978 Kkal 

Panas yang diserap udara pendingin = 8641273,374 Kkal 

Suhu bahan masuk = 700°C 

Suhu bahan keluar = 40uC 

Suhu udara keluar = lOSoC 

(Estimasi dari Modem Chemical Process, him 107.) 

Jumlah udara yang diperlukan = 8641273,374 /0,25 (105e 30) 

::: 460867,913 Kkal 

Panas udara masuk 

Panas udara keluar 

= 460867,913 x 0,25 (30-25) 

= 576084,8916 Kkal 

=460867,913 x 0,25 (105-25 = 9217358,26 Kkal 

Prarencana PabrikAJumunium Flouride 
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PERHITUNGAN SPESIFlKASI 
PERALATAN 



___ . _________ . __ ._ .... _._ ._""_"_ .... ' ._._ ... c:;.: I 

1 .. 

hj[Jg~1 

,\ I'I'EN I>IX C 

. lilllu~ 1J1,:n:llllpulig '<:llIl:III,II<1;\i ,U, 111,( i 

/ Type SlIill(kr, Ic;~ak ,klil',;lIi'll"I"I)a h;l\\,alt Ilcr!'l'lIluk kUlIlS, l"II',iall ;llas 

" Dala , . Kapasi I<lS 

!lulk 1)"11:-;11) 

'57<>72,(,(,2 Kglh,"i I TN I 79){(, K[!iiluIOiIl 

1·17,11') Ill/cuft 

Pcrhilungall". 

Luhang pengeluaran 10. ill 

Sudut konls . 45[1 

TlIlggi I I 

l3~ra[ bahan 

'., I) I{ 

S7'J72,()()2 Kg;llllfl . 17J') 17'J,Xh Kg/bulan 

I 27W(l,.'i.
' 

1":llal i 0\(;3,11 \)\'1 I.~ Ih'!lldan 

3 bulllli pCIHlJlljlllligiln .\X\.II (I~,') I" ,\ 

VolUille bahan 
I <l7,'!')') I 

7Tl·l(l"i'ij cult ",,< 1 fl,) I,) I hi galiPIl 

Safety allowance == 10 % (Vilbrandl, him 152) 

~. LI x 77746,4S3 .,. lSSS21.0nculi 1477X 1,10in \ 

/'rurel/C(/I/U I'u/Jrik .. 1/11111/111111111 /'"/ulIl"ld" 



II/ipt:ndlx ( , 

VOllllll\.: langkl IJiJ\1tI< 1;.\ IT r"1 ) I )[ J{ \ ,r J()j,! III I,~ III 

i i I , i) J, 

1 U 11 I{ - I. _1 n r I )[ I{ \ 

'~;,\ IT I,' - In If I' 

vollilTle I,ll /X UU ~ 1 

! I " I) i\ 

1477HI,H35i 4, I H67 [{ 1 

1< ' ]'520/.';2 

R - 2,73 It 

lillggi ballan clalam "OlliS 

llllggi lOtal bailllll dnlalll 1<lllg/.-1 

R 
T,:kanan vertikal, Ps --

7 I 
L. /' 

l' (' '\ ,.., I 
,I;C J (I - /I f,' I ; I 

Uimana : l's - Tckanan v\.:rllkal pada dasar hqana (ihilil') 

i('llio prl'SSIIIl,' 

ZT i'inggi lOlal materiHI (n) 

----'-------

c.- ) 



A/JjJc:l1dlx ( , 
-'-'--------------------, ... _---

Ps 

,'i,-H) 1,1/ I)', 

\(1 " I. I 

" , 
.r 0,4 'i \ () 'i 

l)q,O') I /1' I, 1,,1, I II, 
II 1/1 

1'1 K x Ps 

l! ') \ () ()-I'I \ " I" '" 

I Ckilililil tutu I I'totnl t's I'! 

(0,044 I 3,32) ihiiJl' 

I r ''0" I 
I '/2 ,\ I~ lOlal 

I I., X '-I,'I()" ibilll' 

i <.:\),11 Si I i IldCI , 

" / 

:) /1' 
f) 

14,94 

I ( , 

/ ' 

.r ())J) 
.. I 

2.1' 127.'iOx ())\- 14,1)4 

,0,17:1 III 

1) /) 
.-,"'-_. --- + ( , 

2 /e COSa 

1,1,<),1 I' 11)(1 

2x 127S0x O,lI.\' 0,707 

:c 0,1 9?g 11/ 

I)lgullakall tebal plate - '/4111 

t I, I .?5 

/'rurC!I1ClIl/u !'u!J; I~ fUllflllllllll/1i /.'(ollride 

C._I 

" ) 



Jadi spesilikasi AI/),. JI 12() slorag,c . 

a. Kapasitas 

h I )l<lll1clel ,riliHiLl 

c. /)ialllcll:r Illhall/'. Srillld,'1 

J. '1lJlggl SrilllJCI 

I. .fumlail 

X5S21 .()()X curt 

;() III 

,i j () III 

I III 

2. SeRE'V CONVEYOR (.I-Ill) 

C-I 

l:lIngsi . Mcngclu<lrkan AH), JIll) dar! AI.,(), III I( ).;llHa!;:.,· Ilil:nll.lll rcak(o[ 

2. Type : rlant Srollt or Clutes 

'.'41 ".,'i' Kg'.Jillll 

Elevansi : I-iorisolltal 

Bulk Dcnsity. lel7,()S Ill/curt 

Pcrhitullgan : 

Rale pCllgcluaran 2'-1 ISY: Kg/Jam - S32S,27 IlliJlllll 

'v'olullie 

//[7 
(\ I,x H:r , . 

l' 
=---~~--------- -

:13000 

1'/'(//,('1/('(11/(1 I '"h,.,k ;1111/11(1/11/1111 Fluu! "I" '---' -- _." .. ----' 



---------_._._._-_ .......... -... -~ .. --.-.-.- _ .... -- . 

f)lIlli1lla . 

C . Kapasitas screw COllvcvor . cllflinlt'nit 

I, . I'anjallg, n 
W . bl:ral mall:nal, Ill/curt 

III' 
( 'x ! ,.l WI 

.. 
. \ lOOO 

1i.59':!x 1.'\1" 1'17.4)r ., 
'.~--' -.- -- -

J~,OOO 

()! l),(I() Ii/ ' 

I II' ~ . .:' , mah,i dika:i: ... iili .:' iiKili,hJ; 

IIp 

Maka digunakan tenaga pcnggcrak ~= 0,161 ! O.75 c
• O.t} II IIp·''' I IIp 

Judi spcsifii-..asl ScielV COllveYlH . 

it. .it:III~ 

ii. Kapa~lla~ 2·; I ).:!2 Kg/illlill 

C. Cl<l~~ III.-Ilel ial . d 

u. :';pccu I2I{pllI 

to. Diameter . q ill 

r l\)\l.f'~[ IIp 

g J lImlalt "Iat .1 

J. STO I·L\ (; I,: (1"-112) 

I 

(~ 

I 

-!\ 
I 

I 
I I 

I. Fungsi : Menampung selllentill alar ula". H2:-iiF(, sdalllil i 0 11:1/ i I...ehulultan 



2, Typ-: 

:l 1)<1I,i 

I'" , ~ I !' , ", I I r I .JIgUllilll.UJI L JlI<\ I I<lJlgl\/, ),IUI IIlil.'illlg-III<tSlIIg lI/l 1I \ _, filII l/IIC"I~I 

VolulIle IlqUiU 

I "l t' -. -. () "'\ " ,~. 
""~'\}.J.) ,\1..;.. ~llJ t 

Safetyallowui'KC 

Tillggi laJlgki " ii 

J J-;l~ 1.5 ,x [J --t 

u' 
He ( 1)-0, 'i) 

Inn· 
I\J \J 

v - ITA \ I)' '\ II 

re! 4 " I}-" I,:) " () 

- \),n) " 1,5 I)' 

'40761,2} IJ -- ]/1,41 n 

. (34,41 -O,S) Ii -JJ,'J15rt 

1)'/ ) 
/ ,~ 

r,-- ---'------.-------- -;-';'-

= 33,91'i I(T\l)\<:2_ 34.41'/1 
V'') /4 ) 

0= 4,688 ji 

V 1,OS h" ( :mc- h ) 

VsiliJl(jer 

I,OS (4,(1IiX)' (:,~ ,n,,-W5 4.r,XS) 

223CJ,73 ft' 

-- (47l}l)6,3f 2- 223l},73 )cun 

}'rarel1cal1(/ {'ubl'ik AlwlIlII/tUfII l,'jr){ll'lde 

( II/I 



Appendix C 

c 45751>,.~') i L'lIll 

'1575(),5(JI '" ()JXS :'( 0'1,'11 r' :\ '! 
T '·4'),22 n 

Tinggi total .. 49,22 1 ;1,61\~ 

7 5),YI(, n 

Melleari tekaJlilll design: 

TiJlggi liquiJ "53,') \() n 
PpiOses 

Pdcsign 

l'd),,1 shell 

'c, px gfgc x h!144 

1\' '\ :-, I) \ 'I 

Digunukall ell/bUll Slt:c.:l Sil·283 gJUUt; C 

r -' 12750 

29,91 .Y ~4,41 .\ 1!. ) ./ 

2 x 12750 .\ ()J~'i .~'),') I I .' i (, 

"" 0,69 in 

DidUIl([\..:(iil ldial' : ill 

W~r /'x Rc 
7il '" ------ + (' -+ ,.C~ O,Oo/(c 

2'( (ex 0,8S 

rc 

Nc: 
"" (),1l6: IV ~ !,R 



I'd 
L8x 29,9 r., 12.\ 3J,91:'\ 

!.r 177~()Y O.X5 

'-'- 1,135 (/I 

\)il~llIlilhlllt !t·llld I \', III 

.luui SpC!)lr,i-a~1 I J2~)d'(, suiu!llJlt :,ll!lagc . 

II Type 

li, Kapi.tsitas iliakSiJlIU1I1 . J590(,Q,52J(; galloll 

c. [)imell~i Di'illlI.:tt:r Shell . 34..+1 n 
Tinggi tolal :5J,9I(,ft 

Tcbul shell I III 

Tebal JisheJ I ,. ' 
.. ; ill 

d Bahan k\")n~truk~i· . CiTb"lI Skcllapis pli1slik 

c, Jllmlali 
,., 

.4-

4, . \ .t '. , "\)1\11>(1,-1\3) 

FUlIgsi . jVlelllolllpa ialulal! H1:';;iF(, duri 111SiF(, solution storage lllcnuju healer 

Perhilutlgall , 

Ii : IG,(>'i Ihkllft 

J..l ',2,96 cps 

Kcbuluhan per hari = 263552,640 kg 

Satl! kali batch = I jamjadi jumlah balch dalam I han ~ 24 balchfhari 
, 

.lumlah massa ,iap pCim)mpaan 2()J552,640/24 Ion 1,36 kg! batch 

Rate pcmompaan 60!l5 x !091i I ,J(; k~)am 

-- 4J925,44 kgfjllill 

j I {urenCIII/U j 'ahnk /J I 11111 iii it'1I;1I Fluur",'" 

C. R 



AppendIX (' 

.. ' 0,4 cutl ! delli, 

I U OplllllUlIl 1 t) «( ) )'" 1\ ( )"., I ", II 

:1,'1 (\1:\)" I' \)U.l»)i' II 

-' 4,5<; I III 

Maka dlpilih ID optimulll ,~ 5 ill sell 40 

GD 

ID 

C_, 5,563 ill 

... 5,047 in 

Kecepatan aliran 

v, 0,4 

0,14 

j) 

MaLi (lliran Turbilkn 

"0,462 n 
·0,419(1 

2,9(),\(;,72.10 

DipilllJ plpil ~()Illersial s(cd (eO,OUOl)) 

Diuupi\t ~!d -'. 0,0004 ., f~ 0,0 i g 

.. 0,14 ft 

> liOn 

hlnjang pipa lurus'~ ;(Ju It : 4 buuh elbow 9(/' : I.e/[) . 3(J 

Lc -3x30x0,4\:){1 .. 37)i n 
Total paJljang equi v,dt:llt -137,71 n 

, 1 n ; - 21 rt; 

... I atm: I' " . _. \ atm; AI' 

<I. Friksi kar~l1<i gcsekan u<llal1l pipa (l'~tcl,hllli 483) 

f ':: lx it V'x 1> 

;':Cl; D 

2x 0,0\8.\" 2,9'.r 137,71=: 

32,l7.x 0,419 
1,55 fi 

I'rlll'efiL'W/(I j'abl'lk Alil/lllll/liliJ/ Fluilride 

20 n 

o 

c-() 



Ii' 
AC.T I" 

2x Lr 32,17 
0,065 If 

c, I'riksl Karcna pcr\udsan (Lnlarg-':l1lcnl) 

J\liwlI iUlbuklli, IIw\..a l-t -. 1 

je 

(2.9 of 
2" I r' .12 17 

n,I~' /i 

2.Y '0, I:" O,O(,S I I ,'i5 " 1,75 n 

I-' 2 
.''' ,c_ V' 

I 

2x ax gc; ,~. \ ax g(' 

, , 
, v J 

/'/ )' 
- _~,I~-

2x ax gc 2.1' ar y,c 

v' ()', ,\V 

I ,\ 20 (2,9)2 /(2 x 32.17) J 1.'/) . dW" 

dW" 29,7 x II . dan l)dt~1 .111111 ),J,Olhd"pal 

Hx ,\'gx gpill 
Ill' 

1%0 

Erisiensi pompa dengan 1 g I)i 1 g[Hll • 7()(~';" maka 

J'ru/'t'nul/lu J'uhriA AIt/lllil/llll1n Flull! ide 

c.~ 10 

/', I', Ii' ., n 

If 
" 



:Ji:J.)(' IIdi, ( , 

) 1,1)\ !,J(u I ~ I)l I 

3%0 .. 0,7 
1.9 11/, 

dnSlt:nSI 11101(// ;"+ % 1,'1;' 0))4 .'.j lip 

DigullahHil IIJ()[OI pClIggcrak 2,5 HI' 

.Im.li :-;p..:~lIlka:-;i 1 11Sil:" ['II III 1', 

a, Diullleiel pi pu , .'5 ill :-;ch 40 

II, 

c, 

1.1, 

c, 

Fungsi 

Type 

Rall: 

Power' 

J':;III" 

Bahan 

.I\lIl1lilh 

Pellrilullt;an 

Neraca Palias 

M steam 

101,:>1 gplll 

,2,5 IIp 

' C\:'llifJ fuga I 

, Carbon Sleel 

Healer 

: Shell alld Tu!Jc 

203552,04 Kg/I 1111 i 

= 6,724 Ibis 

= 94,74 Kg/haji 
1 

c= 2,41 x 10' Ibis 

c.' I I 

~ J,9475 Kg/jam ',' 8,702() III/jail! 

Q = 1021482,455 Kkalihari O~ 42561 ,7Ml Kkalijaill 

/'!',)f'('IiCilJ/li j'"briA A/liIllllllllllIl F/,,/llld(' 



AflllCfldlX ( , 

UtIl'!) ,. (I; 

I,AlII ) Cnx 

/H " 22J.()J "I' 

'l'c TlR"" 

Ie 

I, ) 

1 (I, 
Il(r 

X(,) 

I (331) 
11 

(:\]8 

I j,"1 

I, ) 

(11X 1 ,11) ) 
, ,j()) 

- 1'10 ) 

O[) lube " I in. 10 IlVd i rr<"IIl. lahcl 1(11 

Il)wbc 

L 12 ill 

lJ,26' X 

Dari Kern Uilluk Square: Pitch 

, '" III 

N r slallJar 122 buah 

Trial U1) ~ 10 

/'1'''I'<:lIt'(/I/(/ /'i1hrik AIIIIII/illil/III I''{(!/wide 

l - I! 

).) t q (/ 



() 

.f/llllic/il IlIh" 

~J 

.IulII/a/i (/lhe 

Ii) r :' I () ! 

1)') 

1 2~' 

15<), (l()'l 

0, ,'(, J XI) ) 

tu 

0)61 X\ 17 

I If> 

j'rul'ellc(lIl(/ J'of,nk /1//(1111111111111 rJ(Jl/ude 

c-I '~ 



I ~t ( -1'1 
------------------------------~-----------------

Shell, Sleam lube, lallilan 11 2SII'" 

"'Pi OJ) 

1·1.-1 J) ~ 

I/lx ( ',I' Ii 19,25,1 1;,1 l'I.U7~ 

iil·1x I' , I 
,I 

'IS 

O,38W 
, 

'-' If" 
/I' IUO,)() 

;s 
us 0,3860 

ada Te 

Ie 0,72/12 - 0,0(, 

0,47 

0,0 ]J95 

j) x ( is 
,e ,\ 

U,lJ(u 22,)" ~ 

0,0501'2 II 

-- 7,(),I,17 

1,1')(, 

0:; J/f 

'= Ie + 

-. I /.1 + 

(
0,471 0,0501'2) 
- ~--------------. ! 

I, O,OD9S ) 

(1\1 (' III' 
I 

)

' " 

lJis lX) 
( 0,013')51 
l-'(),()()--- ) 

/w 

1.1% 

I 

11 
11m -'- 170 

(h - tl 
</II' cps 

(,J I 
- (B8- /1.1) 

41,268 6,31 

,,.C/1('OIl(/ j'"hrik A /WlI IIJl 111111 /''/0/1/'1'/'' 

at 

01 

( ;1 

NI (/'1 

1 :1,1. \ " 

I :' .. " \ \I ,.\" I 

I '~'l \ () 
(),()~(),' /1' 

/I' ,',1'( 1'1 ~()l' 

lil (),())'I.cj 

,107<;(yJ,l/h/ 
1"111 /1 

II (I,fl()X \ ),'1') I 1,'17 Ih/lilill 

() 71),jl' hill Ii> 

!) , 0,7;.' I' OUt,1 It 

Hl'( 
II\, (" 

/1 

cc 1 ()<) 12,()() 

/. I) 

/I (1,(1(11 

.Ill ~7(J 

U' 11)') 
\, ;.; 

'" 4,59 

//(1 

0' 
.III 

O,()(,II 'W7')(',7,11 

1,'17 

1')(',1,' I \ 

7() ((),O 107') ,IY) 
\ 0.0(, 1 . 

fll(J /1/ II I 

rjJ/ r/H 

- 41.268 



Pada Tw 0_ 142),;,1(>1; 

0,0_1) x 2,4 19 OJJX4(, 

--' ( /' 1"11 __ (O,O,)OX i" II 
\ /J\I') - l (J,OX/I() j 

= O,'!J I 

ho -- 0,931 x 6,3 1-- 5,1175 

{}c == 
II/II I/o 

Illu -j lIu 

56,217 SJ<75 

56,2:17 5,1175 

fie - ( Itl 5,112 

I h· lId 

'" (), 044 7 

I'vkrneflulll .' (J.()()3) 

vknghilung pressure drop 

;hell, SIl:<JJJl 

iii 

26,617 

0,015 

I m x 12 

1217,5:-;12 

stcam = 0,0677 Ibm \ 

I () ,2 

5,1 12 

-0,0677/62,5 O,O()]08 

.~ 19,25/12 

1',1 
f (;.1

2 I/J (N + I) 
=.: --"'-

5,22. 1010 lJe .I' (1).1' 

fJ,(l J ') (22,545 r 1,604 19,2 
:::: "------~ .. _---., --_. ,--,------ ... -~-,----- ... -- --.-.----.-~--

5,22.101{1 0,06 0,00 I Of; 0,931 

"" 4,038 {lSI 

'r('!I('{JJ/(/ Fuhl'lk A Izlll 11 111 I 11171 I''/olll'l;/c 

, .1 

I'ada t \V 

pw 

hio' 

1,12,)\,(\' 

I ,·1 <) 

Tube. I mt11(l1l II ,Sil'" 

Nret 

(I()( II)'} 

() I ~h 

r 1;1 !I) 1.11 

C. -IS' 

.\/'1 
5,2210 1

'> IJ" .I' <Ill 

O,O()()27 (.J()7~('JHr I,' (, 

5,2210 1
" 0,0(,1 

= Of)) /,1/ 

I' 
- O,()1J 

2g' 

') 

(\/' r = 

4 6 
0.1 <;() 

.1 

,0,1''1' ~ 7,5 

/I I' 

2 ,t~' 

MCIlll:lluhi' 10 Psi 

J,<; /'\1 

(J,f1156 (J.(N7') 



(.- 1(' 

(i. n F:\ (,TO n (n-l2ll) 

-J 

[}--u 

FUllgsi Scbagai IClllpal tCrJadlllya rcaksl camplilan AleC), .111,'() dl'lIgilll ianHall 

I'l'I'lhilulIglill : 

1,182 Kg/I p camp 

Padat)O"e " 1,11<2 x (J,l)()53I x (2,:W.15X / O,(l.,c;.1 I) 

Volume rcaktor== 
32714 'J ,')65 

.. -:......-

O,45J(l.\'71)J8J 
"1//1,/ 

/ hul'l 
IUI2,I.21R 

Allowance antam 70-90%, ditetapkan 80%, maka: 

VoluJ11e reklor == 
7,OJ 

8,n lliji 

Volume di~h b()(t()1l1 I d1Sl1 hcad 
" \ ,7\ if' 

2:1 

, '\ 0, I 'I()81'l J)' 

Volume dish bottom = Volume dish head 
O,Z() I ()(,/>' 

) 

1'"(//,(,11,'1/11,, I',,!>,.,/; :11/11//1/111/11/1 1-llil/o.I" 

7.UJ 
, '/III 

;'."() Illill 



/lp/)<'Il!11X ( , . _.L _____________ ~_~_ 

Volume shell .'~ x,n ,. O,2() 166 /)' 

I'cnentllan diameter rcaktn!' 

TlllggJ Ilqwd dJ silecl Il II 

Tillggi Il11;]lllquld 'illl)(gi IIq dl dlc;1i hllllolil 111111')',1 11\\ dl -;\1<'11 

Tlllggl liqllld dish 

Maka ((l(~Ii lin)!,gi liq 

H 

Tinggi liquid di shell 

Ilnggl dish 

" I) 1 II I I) 

Volume liquid di shell / LlI<ts 

}<ux 0,2(1 I ill> i)' 

li4 j)' 1T 

Maka rersailltiun IllenpldJ 

0,4 I ()() f) 

(1,1) I ()() 1)1 

P{'IIl'lItllan tin~gi I'('aldol' 

linggl liqUid dl dish.())5 !) 

Tillggi IllJuld lola I 

VOIUllll' slidl 

OJ') (L:llit I J2~ II 20.7 III ~),"7 el11 

':, I) 

.~ ,/, ( 2..1 ) n -. (),57 n ., (',l) ill - 17,"24 (111 

(1.72'i I O,'i7) n 2,:'1)') Ii 27,'),1 ill (,qq·1 rl11 

" Diameter rt'ak(or (sl'sllai) 

R,ll\ 0,26IM/l' 

I II / ) , 
" 

26J() n.H,IM!>' 
(J,7X5 /)1 

11,IS!),2 O,Y)]!) 

j'/,arClIc'{J/li/ /'uhrrk ;lIll/lIl1l1lUI/I l'lul/ride 

(-17 



Appendix ( . 

Ilurga D" '2) n JlllluslIkkan: 

Maka Iinggi shell 

TlIlggJ IOI;il n:ak lor 

LlIas dish head 

1\ i .Ii'! I)" 

I ,(N (2 J r' 

'11,XI)2 OJ:;'I) 

1,3,1 n I h.17 III ,j l,()() ('Ill 

(1,3'1 ' Ie', ().~7)) 

~ I ,lias dish hnt1(llll 

I'l'lll'lltllllll Il'I'lInan. tl'lJllI. kr 

ii, l'c;nentuan tebnan design 

Tekan<ln lolal Tdanan Opl~[asi I 'Td,allan hldr(lstatl~ 

1'/ / 
144 

7 1.2,1 X !\"IX 

144 
, 1.2.: .. 

/ III 

I ck;JI]jJJI operasl 

Tckanan design = 2mb berlebih (Rnse allJ Harrow, hllll 2()X) 

I' I) ,\ I}) I ,T! Ib/ill 

h. Pcncntuan lcbnl shell 

l3ahan , Carbol1 Stell 

Unluk sambllngan (ligun:lkan Double Welded .Ioinl dcngan e O,X 

/' 
l\ '": .. ~" 

!> 

2.\ 

2 fe" 
1,47 .I 

12750.\ 

",,0,126 117 

/ ' 

( 7 " _"l,\ 

(J,X 

I ( 

12 ) 

1.·17 
1/ 
/8 

Check terhadap lehallllllllillilill (I lesse, pel's ,11) 

Imin= 
J), I ()() (2,JI 

1000 

12) i 

lOUt) 

IO() 

Maka dipilih lebal shd! '3/16' 0,1 X75 in 

Do = Di I 2 (0,1875) 

/' rorell co /I (/ /' uhr i k il / 111111111 i 11111 /- I () til" i dc 

().I27 III 

-----------------------~.------'-

C.-I X 



oc ((2) x 12) -, (2 x 0,1875» 111 

" 27,97 Inc 2,,1] It 

c I'cllcntunn tcbnl head 

e--I<J 

LJllluk dllps\lId,\I dlsil, 1l1<:lll111l1 1 k~;sc Pl'I'; ,I ,I 

/\ " 
/) j) 

I ( , 

2 Ie' 
1,47 \' (i,~r I:) 1/ I /x 2,\ I :' 7~i)\ 0), 

" 0,126 III 

\ Jllluk kealll:lllall dlptlih lehal D, 1 X)~ III 

P(~lIIilihan SislCIlI PCII(!.aduk 

\)1j)tlliJ ,c'lll!> pCJlgaduk TlJfillil lilll Sl:\ iliadI' dl~I)I~Jlll Halik 1'l'li>;J!}dllll'lIll ""}<llil 

\angkl dengan diamctcr tangkl " I: 3, lllaKa diqIllctcrl[npclkr: 
, 

?,lxl2/l -- '1,2 In' (In Ill' (1711 n 
iJlrcncanakan rularan pcngaduk 3()O rpm .~ 5 rps 

Check : V -)TxDxN 

= 11: x 0,23 x 300lmenit 

294 m/lilcllil 

Untuk Turbin V .. 200 JOO IIi/meDii, maka Illl~1l1ellilhi svarat 

I'cllclltlJan JlIllllah lenean pClleadllk 

JUI1llah It:ngun pcngaduk = 

Ditetapkan 2 buah pcngaduk 

Tinggi liquid x sg 

lJial11etcr langk i 

71}\X 1 
()z. ,I 

f) fU n' 1Il'1 filII 1)(/ h n k //1 1111111111/1 III "I Ii 11/' I eI,' 



It 1J17e min ( , 
:.:.L1~ _________ ~ ________________ ~ __ ._~. __ ~ ________ ._ . __ ~ ___________ _ 

Power pl'II~lId Ilk 

/ )' Iv' f' 

/' 

r~CI~raligall 

r) 

N .l ()O r pill 

(U6Y 5 7UPX 

4,1 J 1 ()~' 

Power = 
I)" /Vj) P 

~ ~() ,!~(' 

1/ 

I,J 71,1{~1{ ,j' (U,'?(,) 

550 32.2 

OJ8') 
= ~-.-,~~,~! II' 

0.8 

"" O,4X I Hp 

tJIl(uk k\.::lIll:lIl<l1l dlgulHlkal1 I lip 

MCllcntukllll sist~'JIl PCllllllIllS 

Diameter jill pdlcr ~., () ,7() Ii 

'1,1,1 \ III ' 1\1:1'1 sn' 

10' 

IIJ8,1/f' 

IZonduklilitas iarulan ~ 0,]4 Bluij n' "1"/ n (Kern. tah\.~i 4) 

4.X4 Ihill/ 

1)= 71,X:?X Ih/cutt 

Cp= U,7 btu/lh "V 

j'rurelicilllIll'ohrik /1111111/111//1/11 rlu/lI'fi/(' 

(») 111 



(- 71 ------ ------------------------

M<..:II<..:IlIII"iln KlldlSICIl JWrpllHlilllill1 pilJl;I~ 

Untu!" peil1allaS vailI-'- dilengkapi pcngaduk_ dlUlIllllkall pers'li ~ ;J_ "nil. hlll1 7" 

Heating he 
OJ)()2R5 I:! N 

/1 

he O,U()2X5 (540]()() i I ~q() blll!_ 

I IntuK steam' hlO I 'iO(} hillii Ii.' "I' 

lie x 
lk == 

lie 

hin 

hio 

hill/ 

fl 

n "I· 

154() _\ 

15 110 

1,,00 

15()O / I If' 11/; 

IZd D,OO I hlld IlliJ)(} I 11)1)1) I Kl'I,I1. 11111111 X·I") 

lid 
Ill' " II( I 

lk- ilt! 

7()() IO()() 

7()() I()()() 
.11.1 hili/ 

. I / /1 "I-

Waktu pemanasan ~ 20 menil ,- O,JJ jam 

SlIilll hallall maslik = 30"(, 86"1' II 

Sllhu bahan keluar "" 90(lC 194(!F ' t:. 
Ssuhu steam I ()OIiC . JJX11r: II 

Panas yang dihutllhkan 12R9]l)(jJ188 Kbal!lwi 

I f, I " ,/ ( I) 
In -'-- - -- ---_._---

t, - I J M ( . 

In 
3JlI X() ,1.12 ./ o,_n 

.UX 1<)4 2265'1J12 U.7 

III 
162 8(i,(j2~ /1 
.~Il J :,X')8Jl,1 

1,098 = 0,059 A 

f\ 00 IlI,39 ft2 

Digunakan Jacket pemanas 

j'rurCIIC(iI/{/ Fuhrik /1//1111/1111/111/ J-/(}/I/'{c/e 



IIp!?C'/lrI,X ( , -.---.----

I ()!) I ) 

. - I ,O() (2,3 r' 

Luasjackeldishell ~'(IX,J') ),7(»)Il: 

'1:'(>3/1' 

Tinggi Jackel di shell 
Luns Jacket dl shell 

KcliJirl!~ ,dinacr 

12/).1 12,(~.1 __ I 749 
.1T j) 

.Iadi spcsilihasi fcak I(lf 

a Iyp~ 

h K U jlasllas 

c, /)illlcilsi 

pcrnanas 

1')7,1'1') !'.allnll 

I chal shell 

- I\:hal dlsiled 

d. 'l'ekanan design : J,47 Ih!in' 

c. I'utaran pcngaduk : 4 rps 

Ii 

:),()\ It 

2,4K II 

311 () III 

0.1 X75 III 

f. .Iackct pcm<1nas Luas Jacket di Shcli- 12/>.\ n: 

- llnggl .Iachel dl Sill'll 1.7,1') Ii 

g Ten~lga j1cnggnak' I 11[1 

h. Tlliggi LiqUId 

I. Tinggi rcaktor . 2,4X ft 

.I 'lall,11l k\lllsllll!-.s, (':lIh"ll SI"II 

J... . .lumlah I buah 

j'run'IIL'tlt/U j'lIhnk /lIUIIIIIII;IIIt/ I-Iollnr/" 
.-----~-- .---~ 

c - y) 

.r}' 



Appel/dlx (' (- :n 

7 .. , (,E~TIHFI;(;E(II-121) 

~I·· 
I 

Fungsi : lIntuk mcrnisahkan cake dari liltrat nya 

J llInlah cak,: :N J()5 ,576 kt" ! hari 

29.1 06 ton/hari 1.213 1011 ! Jam 

[)\.:nsilas cake IOX,X7 Ill/cuI'! 

JUIl11ah IlIlral 385361,115 kg / hari 

I knsllas (1I1ml (,'),717 III / curt 

f)as<lr PClllliilwll seslJai dCIl!'.;!n !'erry nlisl V halaI1lHI1I')-W) 

J539X,(l3 Ib I jalll 
VolulTle lillral' 

m,7f7 Ib! ClIl'! 

'" 37(/8,458 galon I Jam .~ ()J) I gallon,' Illcnit ~ (>4 ";PIll 

.IllInl'lh;JlaLili9Qsark'1!U lIlll,lah Ii Ira I 

Dari Perry edisi V label 1')-29 didujlul jlJlnlah filtm! 25 - ISO gplll 

I{ula - ratujullllah Illlrat· (ISO I 25 ) / 2 57,5 gplll 

.llIllllah alaI 1I1ltlih 2,1.1'1111 kCII<I «1'1! X7.~ ) )'j111l (j.n !>1I;ill '" I !>nail 

lJidasarkloillJ.wnlah cake 

I)ari I\:ny cdisi V lahel I ()-!') III1lJi<liJ cake f) "I . 'I l(lll ! 1'"11 

-I, , OA 
Rata - rala jllllliah cake = ----.-----. ~ 2,2 tOil / jam 

'J 1 .......... 

I 'n.lI'<'I/(,III/({ I 'uiloli A III/III/IIi 11/11 I''/nl/,.ir/" 



APJ7('t1(/i, ( , C -let 

1,213 IOn / Jam 

JUIllIah ala! "" ----------------- ~ O,S5 l)[Jah ~ 1 buah 

22 ton,' Fun 

untuK cadangan dan 1:1In - lain maka dlgunakan '2 [)[Jah 

Type 

I )IUlilctl'l huwl I (\ III 

Speed . 6250 rpm 

I-iltr"t oulpul 25 - 150 gpJll 

Cnke OUlput • 0,4 - 4 ton / JafTl 

.40 lip 

Balian 

, 7 Iwah 

S. '('A NG KI PEN A "'''(1 N(; SE:\I ENTA IU (1'-12).) 

Fungsi • rnenalilpung larlltan hasil CClllllfllgl: 

TyrK: • Sillnder legak dengan lutlljl atas !Jcrhclllllk st:1f1dart di~hcd <1:111 IlIllIjl halVah 

lief helltllk kOlll.S 

Kondisi opcrasi • suhu Ill<lSlIk 77"F 

Tckan<ln 1 aim 

"rurcncallu !',,/;rik A//II11I11II11/11 /-lu/lrld,' 



Appendix ( , 

I'erhltungan 

Waklu tll1[!gal = 5 Jam 

LalLi allr Inrllt;lll 

Jumlah Inrulan dnlam tangkl ~ R4 9567, Illb 

p Iilrlllilil Ui.7 1 Ih'II' 

Volulllc larutan 'MID . X4'>5(17,1 Jlh! X7,54 LCI(',()77 ft' 

VOllllllt: liquid Voltillll: shell i Volulllt: ~<lIliS 

12216,077 

1221 (),OTl 

12216,077 

~ '/, IT. DC f I :f IT 1/ i ::' 4 t g -15" 

Tcknnan operasl '" 

O,7X lJ U.13 IJ' 

-(),<)IOU' 

pH 
I ,11 I ,1·1 

)' des i gil 1,5 x Puper;lsl 

···Uxll,478 17,2171'si 

!3alwfl ' Carbun Stell 

I 1;178 /hl 
/ ,,/ 

Unluk ~amhullgan digullakan Double Welded ,JOlllt dcngan e O,X 

j' /) 
J:,'= '1(' 

2 /e- J' 

17,217 .\ (23,7()(l.I 12) 
!.' 

::'x 12750r O,X 17,217 

=:0 0,365 ill 

Diall1bil tdnd stalluar 0,5 in 

lebal I ulu)1 alas o tabal llltliP bawah 0.:> in 

Jadi spl:sirlkasi lungki pt:nampLlllg SClllcntar<l 

c- 25 

a. Type : Silimkr tegak tkngan tlltUJl atas bcrbentllk standart dislll'd 

dan lui Up hawah Ikrbenluk kOl1ls 

b. Dialll<..:t<..:r sli<..:l1 : 23,766 n 
/ 'J'"n"", ,,,!l1/ / 'I/hl'l/i ,·/11111"1/"11111 I'/<JIII'I, k 



C. Tebal shell : 0,5 ill 

d. Bahan konstruksi : Carbon stdl 

').; , ~ " .1' /'\11\11' (L-I2J) 

Fllngsi : Mern(lrnpa Ii/lrat dari ccntrirlll'c silik:1 Inenllill nap(lIalOi 

'\;r/lIll111gan . 

(l : 69,72 Ib/cun 

p :2,7cps 

kcbuluhan perhari '" 38536.1, II 5 kg 

salu kali balch () jam .illdl .Il1l1i1ah balcl! dalul!! il~\I\ 2.'1i(1 .\ b:ltrll,h:1I i 

.lllrniah rnassa liap pemolllfJ<t<ln 7c 3R5301,Il ~ ! ,I' <)(13'~(),3 kgib:ltch 

(I()NO .\ ')(d,Hi,1 k~i.l;tlll 

64226,85 kg/jalll 64?2(I,X~; (():1:;1~() .\ m,72) (IIrUI:1I11 

15237,3 galloll/Jalll 253 gplll 

Jj) () P I i mUIll ~ 3,9 (0('11 (p)"11 

c J,l) (O,clt-,II (fl') 7:1)".1' 

. (),X in 

Maka dipilih If) optimum 10111 sell·1O 

OJ) = 10,75 inc O,i\9ft 

ID ~ 10,02 III 

Kecepatan aliran 

Kccepatan aliran mula-mula, V 1= 0 

"/,,,/,eflconu j'(!/Jrik AI/III//1II111111 /:/o/irit/" 



V 2 

0,6 

0,55 

f) (' /) 

II 

OX,II I,Ll (,'1.7) 

2,7.1- 1,62.10' 

Maka ailran Turbukn 

Dipilih pipa k0l11crsl!l1 steel (l' O,t)(HI I ~) 

Uloupal ,'Old "" (J,()()05 I , r OJ),!.·' 

P:lllj:lJlg plpa IlIItis 110 n 
Lc :! x 30 x O,X4 JI 7S,() II 

'l'olal pan-,ang equivaknt 1 R5,(i n 
2 Ii: 321'1, 

I :11111, 1',. I allll, 

a. Fnhsi knrcllll gcsckall dalilll1 pqXi (l'c!I;r,hllll ,IXI \ 

2.r Ix (' ) I, x 
J -

gel' n 
2.\' O,02'1x 1,1) .r I X\(, 

Ii - 0, ,I 
32,17x O,X" 

11, Friksi karena kontraksi dari tangki ke pipa 

/i:<:x {' 2 

Ie "" _ .... -... 2-, ai' 'gc 

() 'i 1,11 
" X -= 0 (J(Jl)'1 

2x Ix 32,17 ' 
II 

AJiran turbulent, maka u.' 

/c -
(~', _____ ,I:?X . 

2x a, RC 

(1,1 of (i,OIl} If == == 
2x Ix 32,17 

j'rurC!1CU!lU I'ahrik A 111111 III Ii 11111 J./uurrde 

llO() 

. 30 fI 

II 



2:..1' O,'i' (),IH)')'i O,() I') U,·I.I It 

Dari Peters, him 487 

I' ' + ___ 2 ___ _ J , - -------------"-- + 
2.1 U, gc 2.r (ZI' gc 

P,' p., Tck;ltlnn nlll10sfir . y, V) II.iquid diallggap 1\011 (1)i1lPl'1"OSlhk1 

Maka : I'} V, I', V," () ~ I'osaillaall II It.: lljad I . 

, o' 

/',.' I, 
1·2 /., , 

2x ar gc 2.r (IX gl 

V .. I, I Illtlcl'" V, U. :\ V 1.1 

I x 20 + ( 1,1 r'/( 2 x 32.17) -+ 0,43 ." dW" 

dW" . 2():1.'i x II : dArt "clef ,hllll'i.1() d,d:lpat 

l/.\ Sg,r gfilll 

Jl)(,() 

/I" 

II/del'''-

1~lisi(;llsi pompa dellgan 253 gpm ~ 70%, maLt. 

20,4Sr IJ6x 25:1 

39601'0,7 

SpesifI"asi Ccblrif'ugc.: Silika Pump 

n. Diameter pi pa : 10 i 1\ sell 4() 

b. Rate : 253 gpm 

c. l'ilWCI . :I lip 

d. Jcnis : Ccntri fugal 

c. I3nhan : Carbon Stcel 

r .I umlail I 

I ',-urellculla J' u/)I'ik A /lIIl1l1l1i 11111 !-'fullnd" 

2-1 



Appendix (' 

III. EV A l'onATOI{ (h /JII) 

r---" 

1 
~ 

I 
I .. 

C-.?9 

FUlq;si . 1I11tllk 111I:IIt',lI<1pkall ,lIT (\;111 brul;l1l /\Il; \ 11I1:f1l'1di I;1r1l1;11I l'd,,1 pada I)O"C 

'Iype I.ong tubl: I:vnp(lralOJ 

I'crhlluJigiln: 

Iklill ilklm IUllilan 

/)lgullakHIl I 11111111 al,It, Inlli tHIP nlat X'\IU()\,IJO'\X II1/hml 

Vapour vclol:itlcs (Kcl:cp,!\<1!l uap) OJ fUsce (I lug!)!) 

lJap air yang harus diuapkan .~ 15<16X,071 Kg/han 

p 1<lllilan 

V oJ lImc larulan pckat 

/Jl:nsity uap air pacla <)()"C 

352()()O,lN Ill/hall 

4,011 17 Ibl/elt 

- (:,9,72 Ill/Clift 

(1I4'l:\«1,9(HX /(J9,72) clIIi I: 1'1 1,.J,)<lclIli 

194"1' dan lekanan I aim 0,01 q Ih!clIli 

l lap air yallg hanls lh uapkan ·1 ,UX l 7 j 0,0 l I) .} I <1 ,111.6 Clili/<il 

I.uas pcnllukaall lalu(an VOIlJlIII' / Vapour vciocill\'s 

214,R26 !(),.1 

1'v11:IJI:an prJ-JiIIJ CV'ljlOlillor . 

Luas = 716 087 ft2 , '=rrR' 

R =15,(J97tt 

IJ =2x 15,097 . = 3{),195 It 

jJrarcJlcww j'ulirik A Ili//1/1l I iI/ill F/ollf'idc 



··lpfJ';fI(/ix (. 

Volume Olsh 
JI 

24 
1/ po,! <)'))' 

~'1 
- J()()J,7J /I 

YolUllle sil inuc:r lSI larulan pdal (1.'1,1 i . .25') 3603,n i It I 

R'i37,5:1 I'll 

111I/:.J.;1 sililidcr lSi IUlUIoIlI pl.'.I.. 11 1 

Allowance 7'i()/;., Illaka liqggi 

KSI7.'i2 J .7It>.lIX7 II ,'i,'.'. Ii 

1 illggl dlsli I I '.<. I) 

I;, (J(),I()~) 

1(11) I) 

7,54R Ii 

J ,0<) (30, J ')'i r' . 99.1,79 n= 

TIIlI'.)',i lotallwj:lIl:I 

Tckan;!n design 

(11,'1.:.':' 1,),/0)/1 

(,'))'?, 1'),17 

I II 

20n
". hcrkhih 

" 1,2 x 7.83 '. 9,4 Ib/inl 

\() '1'1 ) 11 

'lei, //", 
IfJ 

Un(uk s<lllIbungan digunakan Doubk Wt:kkd .Ioint dt:ngan c n.x 
Tcbalshcll 

i:I' 0" 
I' f) 

1(' 
" !t' I' 

9,4 .1' (30,1 <)5.r 12 ) X == I 
2.\: I 2750x 0,8- 9,4 

==0,143 ill 

1'((/I'CI1,-'({I/11 I'ohrik //lIIIIIIIIlililll I·lllllrlll" ·f 
.+1', 

c- J(l 



IlpPt!l1rin (. 

lehal head 

/\ -, 
/' n 

1 ( , 

') j,' 

'!. ,I x (jO,I'J'i \ I ,) ) 
1/ ., " ,+ 

2x I 27'iOx O,X /R 

" 0.1'13 II/ 

Check terhadar tehnllllinillllllll (Ilcsse, pel's 4-4) 

111Iil1-" 
/j 'I 100 PO,I():')v 12)1 IO() 

-
1 ()()() 1 U(}O 

Maka dlj)Jilh leilal shell 

I'emilihan Sistem I'engadlll\ 

DlP1hhicIlIS pl'ngaduk lurhm nat ;;1\ Iliad\.' d"Il!',:11l HalIk h',bilndIlW:ln IIlllmll 

tangki dengufl diallletlT t,,"gki I. ], ",aka dialllc(cr ""peller 

JO,I()SxI2!J 1 )()Jl\ ill> ,OM, 111 

[),relle<lnakan putaran pengaduk 30 rpm 

C'heck • V =nxi)xN 

~, IT x 3,066 x 30/mcnit 

., 281l,()6 l1lill1enll 

, OJ rps 

lJntuk Turbin V = 200 JO(J rnirncnit. Illaka ll1elllcII"hi svarnl 

Steam pClllanas 

Entalpi yang harus ditarnbahkan 

" l) 1224,66 Kj/jall1 

SlIhu bnhan m<1slIk "170,(i"F 

Sulill "ahall h:1 uar 1'),i"I' 

Suhll steam = 338°p 

A 
{/ At 250x 

2,()(i/i' 

i'rLln:!ll'Ulll1 l'ub/'ik AILIIIILlIIII/III j''/ollrlL/c 

(.-31 



Appendix (' -"-'-"""--'----------------------- -_.-_ .. _------..... -

l'UIl):lllg I uhe dJal1lhd .s n 
Diameter tube '" J in 

!tlllliail lube 

Jadi spesifikasi Evaporator: 

(;t. l'ype 

b. Tebal dinding 

(. I dl<il (i1sh 

d. Tinggi total 

c I )I.IIII(:ICI 

r Jumlah tllbe 

g !laliall kOllSllllksl 

I.(lng-Iube Lvaporator 

. 33,536 fi 

I(). tl)~ II 

II. 1 : Ii< UAHOi\1ETIU(' ('ON HENSEn (E-IJ I) 

Fungsl : Untuk l11engkondensasi gas 11 20 yang ada dengan Illenggunakan aIr 

I'cndll1gll1 

Type : Direct Conttact Counter .Currcnll Barometric Condenser 

Perhitungan 

Dari l'l:rry cdisi V, hllll 11-36, pos 11-3 

IV 
v (!lv-(l~ 32 )) 

/, 1; 

/'n'FCIIClIllill'(/hnk /11111111111111111 {-I"",.,,I,· 

c- 32 



Ar"'endlx ( , ____ L ___ , .. _______ . _________ . ______ . _______ ~ .. _. ______ ~____ _______ __ _ __ 

Dim:llw 

W Water flow, Ib/jnl11 

v . Vapour Ilow, Ibbl/jalll I 5 l)MI,071 Kg/han I 'IM),X I\)',nlll 

Hv ~, Lntalpl vapour, pad a l)O"C- 1150,'1 Btu/lb 

T I SlilllI air 1lJ:ISllh l'OllnliCIlSlT X(/'I' 

14f>(),k (1150>-1- (140 32)) 
.-- _.---'._--,-,----- .... --._"---. 

140 86 

, I 
111 / _ 

, fro 1'1 
0.1 I:? 

ID optimum water inlet ( c) J,9 (Q{I\ (Pt l ' 

3,l) (U,112)"'I' ((,'),')45)" 11 

I )1j.',lIlwkall pl)1;1 .1 III sdl ,1\) 

Dari fOllst, him 724 didarat 

( ) I ) II I 

2,:')3 III 

10M,'1l 

Dala dari Bernardin, hlm)]7 didapat: 

Diameter gas inlet I :1 () 111111 

I)iarneler water oulkl : SO mm 

)ialllctcr comlcllscr . .15() II1If1 

f'inggi condcllscr IO(}() ITlIll 

adl spC,~lI'lkasl ;\11, I ",v;!Jloralor \{;lIolJ1clr Ie ('olHkllscr!. 

a, Kapasitas [-/20 :0,112 Illli jalll 

h, Dillindcr gus 1111..:1 , ')() II1Ill 

c. Diameter cOlldcllscr : J.'iO 111111 

d. Diameter water Illlet . 3,5 III 

e. Diameter water outlet: 80 111111 
-~~.-

r Tinggi condenser I tJ () tJ IllI11 --

g, Bahan konstruksi : Carbon stell 
'U/'('l/CUI}U j',,!Jnk AIII/llllllilllll I-/IJI/rid,' 



il. JlIllllah 

12., . , ',' 

I~nll' gils II.() Inabilllllill 

Ternpcratllr ~~ilS Illaksilllal 

J' V 

(~ )! 
/ ..... -'. 

L __ ,_.~ 

I ~'I()X,(ll t KI,/II;II I 

24.44 IbllJwl1it 

100" C 

/I J 
'" -------:- (f·clucr.hlni 171 ) 

liS '/.1' 

I Ibm!)1 ga~ lucal pada sulw 4')2"1', I aim Illcillpunyill volllJlll: 3:'i() Ii ( 

Maka I~(/.\ 
IX 

35() 
14.7 

14,7 

49:. 

()72 

/1>/ 
/ ( 11/ I 

RalC gas 24,44 Ib/mcnit • 0,0367 Ib/culi 

1)2 I) I - llliPi .~ I ,,~ 

144x (.Ix (1'2 
.lJO()(} 

/)1 ) 

1+1\ Mh,I:7.1.\ (I,S) 
JJO()() 

! :fisicJlsi n"n (V ilbrandl. hIIll14(J) 

()(l\f,7 /hi 
. /(II/i 

Mh, I:? I clIl1/lllCIlII 

'lcnaga pcnggerak ~. 4,3() • O,X S,5X lip 

Digunakan tenaga pcnggcrak . () lip 

.lad; spcsillkasi AWl I':vaporator Exhaust h1l1 • 

!{ate ga~ 

Tcnaga pcnggcrak 

l.3ahal1 

lumlah 

: 6()6, 121 l~lIrum<.!l1lt 

.61lr 

: Carbon stcll 

: I 

"rurCIICWIlI f'iI/)rik AIIII1I1/11111111 J-/oundc 



(-.1 ') 

1.1. ('IUSTAJ.LI/,Fn (1\1-'''0) 

fungsi ~ TTlcngkrislalkan Ali". ucngan cilia pcndinglflan 

Type silinder Icgak dell!,,;lnlllilip ;II;IS IwJiK'nlllk ~;I;llId;1I1 tidied ,bn IlIlllIl !l;l\\ail 

berbclllUk kOlllkal ( angle ')() 'J ) serla udcllgkapl coli penUIIl!!IIl. 

Cycle opcrasl 

Waklu penglSlU11 ' j() menll 

Wnklu PCIl(lillginall dall knsinlis<lsi I (J) I1ll~I.1I1 

WaUu pengosongan = 30 menl! 

, J Jam / batch 

')a~nr pcmJiii1nl1 co bcropcrasi pacla P atmos!,ir 

<'onuisl operasl : 

)uhu liquida lTlasu].; ( TI ) 

)uhu liqllida kclllar ( '1'2) 3.'1" C 

lllhll air pcndingin masuk ( ! I. r :;0 II C 

iuhu air penuingin kelllar ( '1'2 )e" 45 II C 

1l)4" I; 

l) '1 I' r; 

l\6 II F 

- 113 "F 

..1assa liljuida ( M) oc 309393,f)LI4 kg/hari 32932,35 Ib!jul11 

l1assa air pcndingin (rn) ~ 749141.4926 kg/hari - 31214,228 Ib/J<1m 

,istcrn opcnlsi ~ scmi ].;onlinYli 

'ru/,cnculw J!uhi'ik AlulIIlIrli/{f// /'/fllrridc 

'lIkPUST"I!(A,AN \ 
"W'" )\.t .. ndala .".alal K .. toliI ....... 

IVRAHA v
/<, 



I't.:rhitullgan . 

Kapasitas / batch 
Volullle I iquida ----------~----------

I)cnsilas I"rulan 

() S 7() 7, () 'i 

87,54 

Dilctapkan II II 

Volll1m: liqulda O,7HS. 1)1. II I 3,14. I): /2·' ('"l. 4S" 

O,7XS [)' I 0,111 I)' 

111X,55 curt 

J) c 10.72 n .'>: I I n 

r xH 1'7,54 x 11 
J'opcrasi .- ------------- ()J)X pSI 

14,1 1·11 

1,5 x l' opel aSI 

Bahan konstrllksi 

I' x D 

carboll steel (I' 16 ()()() pSI) 

I () J):1 x I I )( I!. 

t" +C ---.'-- ... -..... -... --.. -.--.--.- .. -.. , O.12'i 

2(11: - 0,6 I' ) 2 ( 1600U x 0,85 -lJ,6 \ IO,UJ ) 

=0,175 ill 

Dipilih lcballullip bawah -, 3/6 in 

Tcbal tutup atas diambil = tebal tlltup bawah = ]/16 in 

"h'lI~hitllll~ P(·II).(II(IIII. 

Digun;lkilll pL:l1gaduk jcnl~ SIX hla(k turhlllC 

J)iameter impclcr (Ua)" 1/3 !)tangkl .- 11/3 n .. J,67 It '" ,In 

Kcccpatan illlPL:icl I I ') Iplll 

Kcccpatan pcnpcral antam 2()() - 250 m/menlt ( Me. ('ahc ) 

Keccpatan peripeml = 3,14 x 0,6096 x 115 = 220,12 m!memt ( melllt ) 

~! campuran·- 2,3843 cps 1.6022 10" Ihllls 

J)r!lI't:Il('()Il!l j'uhrik /lIli1lllini/11I/ j'illllnJe' 

c.- 36 



Appendix (' 

p I"rulan X N x Da 87,54 x 115/60 x 4 2 

N fc ---------------------- ------------------------ 1 (17') '\'-/(1, j'1,1 

II 1.()02.:.IO ' 

[)an gambar 9-12 Me Cabe didarat Nr () 

Sg II r larutall I (,2A x II 
Jurnlah irnpt:ler 

!) 1 ) 

1,'1 bualumpeicr 
II 

Np .X I) X N I X Da 
Power 

37 .. 17 

11771)~()rtlb/\ ~11.'lllp 

Power lInlllk I twah imp<;ler . 7., ,4 x 1 -. :', .,1 f fp 

Cil and losscs IUU/ox-power 2,1411p 

Power input ~ Power! (lland losses c 2',4f 2, 14 ~)-',54 lip 

iransnllSsion sislCm losses" 20 '~/;) X Powcr input ~ 4,7 lip 

Total powcr ~ Power input i trnnsll1issioll sistcl1l losses 2R.2·1 lip 

Mcnghitung dimcnsi coil 

Rute ui r pendi ngin "" 74 I) 14 I ,4l)26 kg/hari J 12 1'1 ,22X kg/jam 

p 11,,0 pada 22,5 <lC . I)(n,r)'\() k)'.!lIl' (lJ}8Ihi ndi 

Te O,S(T, I Til O,'i( I()·I i I)') tF 

leO,5( II + l,j--(),5( 86' 113)" F 9<),S\I F 

Rail' volumelrlc air pcnJingill -'1214.22RX6 !()()7,(1<;() .11,2X 1ll"Jaln 

0,367clIlils 

Dipakai pipa bcrllkuran 2,5 ill sell 4() jcnis pipa carbon slecl 

ID = 2,469 in 

(1) =- 2,88 in 

j'r(frenc(Jna J 'ahrik AII/1l1/1fI1l1I1I I'!o/lrltll' 

C-J7 



A[I[!Cl1dlX (' 

Flow area pcrpipe = 4,79 in 2~ a " = O,7S) 

Uagwll pipa ( air pcndingin ) 

Rate vollll11etrik air pClldillgin 
v 

4,7e) /144 

hi =0 ISO() x 0,78 ~. 1170 btu / jam 1'/ I, 

( KCIl1 rig, 25 ) 

Dlilil(lfl'~ 3/4 x II x 16,- 1)2 

Uc 

( K~rn lig, 25 ) 

,- 1170 ( 1 13,5 2XX/132) 

= 125<} J blu/jam n2 or 
ho, hi coil 150 x 1259,3 

ho + hi coil 150 + 1259,3 

, 134.0l bill Iplln, F(" (II: 

I~d gabullgan diall1bil " 0,00.1 

Ud "~ 

0,003 + ]/134,03 

jJrarencuna j'ahrik AIllIlllm;liJII!'!ourid" 

c.~ lR 
-_.- ---------'. 

( Kern hal X44 ) 

Ilnglilll Vessel ( larllt.lI1 1\11" ) 

Illal "Ill) 15(J lpllll I' ,,' I, 

tw ' Ie I h](l! (1110 I hOi xCI (-I\.') 

125'1) 
,99,5 'I ------------- ( 1 tH j - eJ<),:'5 ) 

12"9 I I 1 'iO 

13(),71 " I-

I Jl1luk ilqllid 

;\1 - Iw - Ie' I YI,71 - 'Iel,'i 

,I () ,) 1 "I" 

t r . () ,5 (Tw - Ie ) 

O,S ( 11'1,71 f (1(1,) ) 

119.W)"F 



Apf?endiX C c- J9 

(I'H. II.~ )-( 'I~· HI,) 

AT 

A 

I'all.l<lllg plpa ~ 1\1 a" - 54,81 i0,7)3 -- n.79 It 

B<lllyak Iililall ( 11(,) "" I'an.lllng pIp,,! J.I~ 1)"111,'" 

- 72,7<) 13. 14 xii .- 2, 1 1 "" 2 

I.e .. : (11( - 1 )( h" ! d (l) II do 
{(2-IJ ( 2 I 2,88 J: ! 2,X8 
7,76 ill O,r,47 n 

1.(; <: LIs maka Illcmadai 

!lalmll konslrllksl carboll skI.:! 

JUIllIah - 1 hunh 

Lis 

14. TANGKII'ENAMI'(lN(; SEMENTAI{A (F-141) 

Flingsi : menampung larulan ha~il krislalisasi 

1. I,' i ,~ x d i 2 

11.'1','>" \,,'\"'tg.,~ 

3.14/4:-; 112 

IO,().j III 

Type : Silimlcr legak dengan 11l11lP alas bcdK~nlllk slantiart dished dan tlltliP bawah 

J3crbcnluk kOllis 
I) rarellCUlla I' a!Jrik A IWI/llf/{ lIlII FlolIl'lde 



AppendIx C -------._-_._----- ---

KOlluisi operasi 

I'erhltungan 

WaktlJ tinggal - I jnm 

Laju allir lanltan 

Tekanall I aIm 

.Iumlah larutan dalam tangki c . gI4363,l)04X Ib 

p larulan - 87,54 Ibm J 

Vol ume larutan 

YolUfm: liquiu 

9302,76 

()J02,7() 

Y302,76 

= M/p = 814363,9048 / 87,54 

. Yolu1lle shell I· Volume konis 

" l ' 0 = Y4 IT D· II I IT D 124 tg 45 

(j,n /)1 10,IJ 1>1 

= U,91O D' 

I J ~. /) .,. 2 J ,703 ft 

TCKaIlHn oflt:flIsi, 
X7 ,54 x 21,70J 

J 114 
IJ,l93//"/, 

III 

I' dt:sign J ,5 x I'opt:rasi 

1,5 x 13,193 . 19,79 Psi 

Bahan: Carbon Stell 

Untuk sarnbungan digunakan Double Welded Joint dengan e .. O,S 

., p /) 
j,\ =, ---- ---- + (' 

2 /e- I' 
19,7l) .1 (21.70J.I 

2x 12750x 0,8-

,~0,314 ill 

12) 
. -I 

19,7() 

Djambil tebal slanuar ~ 0,5 in 

1/ 
/8 

Tebal tutup alas -- tabal tullip bawah- 0,5 in 

.Iulli spesiJikasi langki penalllpung sCl11cnlara. 

('-lO ---

. u. Type : Silinder,legak dengan IlJlup alas berbenluk slandarl dished 
i'rarel1cona !'ahrik A/II/il/II/III/ll !'/o/Irtdc 



Appendix (' 

b. Diameter shell 

c. Tebnl shell 

d, lIahun konstrllksl 

dan tutur bawah Bcrbentuk konis 

:21,703ft 

: U,5 in 

. Carbon siell 

:'1;' "IIMI' (I.-I.n) 

hHlgSI rvknHllllpa rdlral dUll IlIllgkl PCIHII IIpli 11[', Sl~IIIClllaIH IIH'lllll" cellllll"",\' 

/1erhillingan . 

Jl XX,OIIIl)/l'IIIt 

~l : 3,04 cps 

kcbllluhall pcrhan ,- 369393,044 kg 

satll kali batch == 6 jam. Jadi jumlah batch dalam 1 hari = 24/6 ~ 4 batch/hari 

.Il1mluh mnsSIi liup pel1lOll1palill 'J(lt):W.1.<).I·1 / 'I ')23·IX,2(ll kg/halch 

I{ale pCllIompaun , h()j<)() x nJ'1 X)61 k,~/illill 

(.- 41 

() J.,~().\.~ I kg/lillll (,15().\5If (O,'I'iJ"I) \ xx,!)')) clI1lf,alll 

11560,04 gallon/Jam· 192,7 gpm 

Rail' peillompaall 0.42 Cllnl Jclik 

192,7 grIT) 

I j) opll In lIlll 3,9 «))".1' (pl""; 

, = 3,9 (U,42)",.I5 (XX,UM',I) 

'=4,72 in 

Maka dipilih I]) optimum = 5 in sell 40 

OJ) == 5,563 ill ~, 0,462 n I .lIas pcnal11pang 0, ) 4 ft 

l'rcll'cncanu j'u/Jrik ;I/Utn1lJIIlIllI t'/olinde 



!lerClldlX (' 

II) : 5,047 in ocO,4I()11 

KeccpaWIl aliran 

Kccepatan aliran mula-mula, V I = 0 

0.42 

0,14 
; Ii I 

. Idcttk 

{) /' P 

II 

Maka ,limIT! I'urbukll 

O,419x h KK,09 

3x I 1,62.10 1 

Dipilih pip,) h.oillcrsial steel (e O,()()() 1<;) 

Uidnpal Eld ~ O,()()()<1 ; r"' 0,007 

PaJJ,/<Jng pipa lurus - 60 Ii ,4 (wall elbow \I() 

Lc .• 4 x 30 x 0,419 n 
loral p<ll1lllllg eqIJlval(~llr 

.C 1 It : 

I atm; 

/ ,2 

:'iO,2X n 
- 1 I () .:"1 n 

? I It IV 

I at III , . \1' 

" 

224l:1J<!,H5· 21()() 

. I.L'!I) 30 

. 20 I't 

() 

a. hihi karena gesd,(trl ualalll pipa (l'dcrJIIIII ., 1'3 J 

( 
2x Ix V" \' I 

gex /) 

?x O,007x 3i
.\' IIO,lR 

32,17 .. \ 0,4 J 9 
l,(J31 If 

b. Ffiksi karena kontraksi dan tangki ke pipa 

J\,: 1 J') 

2x ax ).it' 

== 
0,5.1" J" 

2x Ix 32,17 
0,07 Ii 

c, Friksi karena perluasan (Enlargement) 

l'rarclICU!lU "ulirik A/millin/lim "'Iouridl' 



Ae(leIlJI.l': (' C- Ll1 -'-'---------..,----..,--------_. ---_._---

I\IIIUII tlilbuil:llt, rllaka u 

Ie (r~ 1'2 )1 
... 

2.r ar gc 

(3 0)' 
(), I 'I /1 ~ == 

2x Ix '12,17 

2) " I ,OJ I I O,()7 I 0,14' 1,24 ft 

Dari Peters, him 41\7 

/." 2 
, 

/" 
/.1 /., ·1 I 

L\ 'J U,\ i..~{ • --.! u:r gc 
I ',I , 

1', . p,' Tdilililli utllwsrn ,Vi ,V, (1.lqurd dlillll'.I',ap 11011 C"lIlJlI\'~·;dJk) 

Maka' 1'2 V2 1'1 VI . () ,l'l:rs<lmaun Illelqadi 

I , I 
/. /., I 

I 

II" ") a.r ~l!C 2.\ C1.\ ~t' _x 

V) cJ II/deli!.; : V, 0: /\V :l Ii/ddik 

1 x 20 i (3)2/(2 x 32,17) I 1.24 dW" 

dWo .- 2UX x II : dari Pder )11111 520 didapat 

IIx Sgx gfJlII 
'" --~--~--'-'.--

3%0 

El'isiensi pompa dengan 192,7 gplll = 70%, Illaka: 

2 JJKr l,J(u 19:z.7 
3960x 0,7 

2,17 11(, 

Spesifikasi Cristallise Alh Filtrat Pump 

a. Diameter pira : ) in seh <10 

192,7 gprll 

C. Power : 2,5 Hr 

d. knis : Ccnlril'ugal 

c. Bahan : Carbon Steel 
",.(/reIlCW/il I)u/Jnk A/JIll/WillI/II I'lour/ele 

It ;, 



J .llIllllail 

HI .. (I, ,- ,\J CENTlUFlIGl<: (1I-14J) 

---I I 

(iLTl 
i I I I 

L __ ~ 

hHlg~1 . untuk 1lll:l1llsailkan krlslal yallg Icrhcnluk dan crislaill/.cr 

.Iumluh cakc 21 R(19,204 kg, I hari 

0,<) I I ton / jam 

DCllsilas cakc 12()j3 Ill/cuft 

.lull1lah liltrat - IS()(JY4,!l4 kg I hari - 6,279 lOll /lfllll . l3X42,X5 111 i lalll 

Densitas lillra! ~- 62,65 Ib / curt 

Dasar pcmilli1an SCSUaJ dcngan Pcrry cdisi V halamaJl I ')-1N 

I'crilltlingall : 

\J~42,85 Ib I.lam 
VollilDe IIllral " 2o,'n6 CLIO (jalll 

I 652,)Q galon (.Ialll· 27,547 galloll ; mellil ~ 2X (;plll 

J UI]]If1\l alai didasarknn jumlah Ii I ral 

Dari Perry cdisi V tabel 19-29 didapat jumlah tiltrat 25 - ISO gplll 

Rata - rata jllrnlah fjltrnt - ( l'iO I 2'1 )!:: ~ R7.5 gplll 

.llImlah alat untuk 24 jam kcrja .- ( 2.X I X75 ') gpill' OJ2 hunh '" I Ililah 

!2.i~asarka.ujl!.rnlah cak_", 

Dari Perry edi~i V lalwl 19-29 jlllniah c,rkc OA - 4 (Oil ijam 

/'rarenCllnll/'ll/irik Alufllllllillf// "'/ollride 



Rala - !<Ita .IU/nlah <.:ak.: ----------- 2,) ton I.JUln 

2,2 

Ii 'I II (Oli ' 1'"11 

J um lail alaI ,- - 0,'1 buah;" i hual,. 

2,2 ton! jam 

lInluk c<ldang<ln dan lail1 - lail1 l1I<1k:1 digul1:Ik<1I1 ' \Juall 

Spesilik:lsi lalllllV<I Sl~Sllal d\'I1)'.'1[1 (:liH'i I I) hi 

I VII\' 

Diallleler bowl: 16 ill 

Srecd " ('250 rpm 

Fillraloulpul : 25 - 150 gprn 

Cake OUljHIl "0,4 -.:I Ion i .lam 

TCllaga pClIggCf;lk ",HI lip 

Ila han " Slcd 

.Iulll!ah : 2 buah 

17. TANGKll'ENAI\WlJNG SEMENTARA (Ji-144) 

FlIllgsi " flll:llampullg i(lrlllan hasrl ('cnlli fugc 

(-45 

Type : Silll1dcr lI.::gak dcngan Ilitup alas hcrbclltlik slal1l1art dl~hcd dan llltlljl [1<1\\,:111 

Bcrlll:nluk k()llIS 

Kondis; operas; : SUllll lIIasllk - 30i!F 

I'rar<'l1ccmo l'ahrik A//lII//I/li/lf}/ I-Ili/l/"u!c 



Appendix (' 

Tekull<l1l 1 a(m 

I'erhn ungnn : 

Waklu tinggal - I 1;J1ll 

LUJu alhr Inrlltnn ,.. 150094.84 Kg/ han - .132131,42 ill! han 

.illlniall larutall d:llam l:lll[!ki .\321.\ I .. \lIb 

r larulflll 

Voluille lallilan 

Volume liquid 

5302,564 

5302,564 

SJ02,SM 

Volume ~hdl + V()lullle: korlls 

, r' - ~ , l) 
'/, IT r) r 'IT D / 2·1 I g <\ ') 

c= o,n 1)1 + 0,13 1)1 

'0,91(1)' 

) I =)) ~" 1 7, 'N4 ft 

Te:kalwlJ op<.:ra,\1 
(,) (,~ \ 11 (}I)·I 

!,)~) II'~ 

1,<;, 1 'OJle:rllSI 

1,:1 x 7,'1.2 

liahan : Carbon Stell 

;' III 

Unluh. sambunt;<tn dig,unukan {)!lIlhlc Welded JOlnl dcngan e n,R 

Jdlld shell 

'l:v = . __ l~_!L__ + ( , 
2 je- /' 

11,74 x (17,994 .. 
.. 

2x 12750x O,R-

.,O,24() 11/ 

12) 
. + 

1l,74 

)iambil tebal stantlar .- OJ in 

'ebal tUllip alas ~ tahal tlltup bawah 

adi spcsilikasl tangki penalllptlng selllcnlflra . 

OJ in 

C-46 

. Type : Silindcr legak dcngan tUlup alas bcrbclllllk sl<lndart dish",1 
'/,arCllcaIlU !'a;,,.i/( /I/Ii/IlUlIUI/1I /'lo/lride 



Appendix C 

h. Diamcter shell 

c. Tebal shell 

J. Bahan konstruJ.;si 

dan lutup bawah Ikrbcllluk kOllis 

: 17,99'1 Ii 

: 0,5 in 

: Carbon stell 

18. II ;~,v' ",' ".';F SClU:WCONVEYOIt (.1-145) 

~. 

(-47 

I. Fungsi: Mengcluarkan All-'.. 311/) dari Centrifugc storage Illelwju rcakt\lI 

2 Type : PIHl1r Spout or CI utes. c-

3. Data . Kapasitas . 9112A25Kg(jalll 

Elevansi : Horisoilial 

Rulk Dcnsity' 147,9'1 Ill/curt 

Perhitungan : 

Rate pcngcl uanJn 

Volume 

Panjung screw 

(.'x l.>: WI' 
lip == 

33()()() 

Dirnana : 

- 2415,52 Kg/jam 

== 5325,27 : 147,95 

~15n 

F 

~J::'.~,27 Ihijam 

=' 3S,9l) cuft/jam 

: Kapasi(ClS screw conveV(lr . clIrt!lm:nil 

. l'anjang, n 
N : herat material. Ib/cun 

. Material faktor ;>, 2 

~c 0,59<) cufillllcnit 



AppendIx (' 

III) 
( '\ I.,r 11'1· I' 

:nooo 
(J,Sl)l),\ 15,\ I 47,lJ).I ) 

-
1.1000 

tl,Ol;()(1 "I' 
lip < 2 , maka dikalikan 2. rneniadi 

lip O,IIJI lip deligHt! 1,111111,,11,,11 1<11<1"",1<1 OJ'! III' 

Mnkn digunnknn tenngn pcnggcrnk cO, 161 I 0,7) . O,':}! I lip" I lip 

u, J\!lIis . Plum 1'ipl~U( or Cfuh:~ 

b. Knpasilas : 2'115, '12 Kg//plill 

c. Class mutcnnl : d 

.1, Speed 12 H Jllll 

c, Diameter : () in 

f Power I lip 

g, Jumlah alat : I 

19. nOTAnV Jmn:n (B-15IJ) 

ungsi : untuk Illenghilangkan air behas yang terdapat dalalll kristal !\IF \ 

ype : Counter current hot air dryer 

mdisi operasi 

lhu Illuterialmasuk = 35 Ill' ~ 95 (IV 

'urencallU jluhf'ik Alul//lIIlilllJ/ J.lo/irrtie 



A~pup~e~nd=rr="~(_' __________________________________________ ~49 

Suhu material keluar:; 150 °e = 302 of 

Suhu udara masuk = 150 °e = 302 Up 

Suhu uadara keluar = 105 °e:; 221 (1' 
Material masuk:; 218698,204 kglhari = 9112,425 kg/jam 

Material keluar = 164023,653 kg/hari '" 6834,319 kg/jam 

Rate udara panas = 285866,0459 kg/hari 

Mengbitung diameter, tebal dan pan tang sbe)) 

Kecepatan udara dalam Rotary := 200 - 10.000 Lbm I cuft Jam (Perry ed. 3, p. 832) 

Diambil kecepatan udara = 1000 Ibm! euft.jam 

Rate udara panas = 26259,58 Ibm ! jam 

Rate udara panas 26259,58 
(5 :; -------------~ = = 26,26 ft 2 

kecepatan udara 1 000 

26,26 = 0,25 1t . D2 

D = 5,78 ft -6ft 

o haru :; 0,25 x 1t x 62 = 28,26 fe 

26259,58 
G = -----.----. = 929,213 Ibm! ft2 jam 

28,26 
10 GO,16 

Ua = -----~---- = 
D 

10 x 929,213 0,16 

6 

= 4,97 btu! ff.F ,jam = 119 ~28 btu! ft? .F. hari 

untuk uap air bet I KG. Mo. P = 0,26 ( Badger hal. 384 ) 

Udara pada TI = 170 0 C 

Humidity, WG =:= 0,02 Ibm H20! Ibm udara kering 

Trial Tw = 115 Up 

Ww = 0,069 Ibm H20! Ibm udara kering 

Ww ·We = 0,069 - 0,02 = 0,049 Ibm H20! Ibm udara kering 

Prarencana Pabrik AlwmmilOn Houride 



lit, 
------------- 1\ 

KliM,;!' 

O,()41 ( Illcilladal ) 

,\()' I I.~ 

0,1.0 1\ -----, .-.-

I ())X,7 

(,- ~() 

jadi suhu udara m<lsuk sehesar 392 "1< lkngan WeI blilb schesal II)" I' ( 4(',1 "K ) 

NTU2 Ln ( TJ - Tw ) I ( '1'2 . Tw ) ( Badger ,hal 50X ) 

Dimana : NTll " NlIllll\cr of transfer unit 

'1'1 sulw uJaru Illasu\.; 

'1'2 "" suhu udara keluar 

\'W ,., slihu wet bulb lIdara masuk 

! larga NTU lIntlik dryer 1,5 - 2.5 (Badger. p, 'iOX ) 

llllrg~l NTU dllllllbd I,~ 

TI - Tw 
1,5 In 

1'2- 1\\ 

T2 176 8 " [: ,~ 80 4 IJ C , , 

a, h:nodc pclll,lIl,lsan 

Su!Ju rnaterial ~clllar ( I: ) 

Suhu wt:l bulb ( Tw ) 

150 -I- 4(',1 
'I -- --------------- -, 9}1,O'i" L' 

2 

'I,,' 111 , CI, ' ( t" - Tw ) 

392 - 11:'i 
III 

I.J . 1 1;1 

150 II C I()} \) F 

,16,I"e . 115 "17 

.61! Si02 (,1(,,1" C) "" f IOJ;? + O,OOX712 T - 241200 "Z dT 

IO,S7 ClI(),1 - 2<JX ) IO,OOX712;' 2 (319 7
. - ~()X 2) - J4LJ OO 1-( 

1/319,1 - 1/2I)X» 

2T!,:'i')5 Kcal I kgll1()1 

220,322 
---------- x n 2,5 5 ') 
(l(),OX5 

.6H Si02 ( 1'0" c) cc 5544,814 Keal 

j}l'urCIIC(/!1i/ I'uhrik AII/IIIUni/1I11 1'/(1//1'1'/,' 



A~pup~e~nd=I~X~C_. __________________________________________ ~51 

MI SiOz = 5544,814 keal- 852,745 kcal = 4692,069 kcal 

~H Fe203 (46,1
0 

C) = J 24,72 + 0,01604 T - 423400 T·2 dT 

= 24,72(319,1-298)+0,01604/2(319 2 -298 2 )-423400(­

(1/319,1 - 11298» 

= 532,0703 keal /kgmol 

0,173 
= ---------- x 532,0703 = 0,5764 keaJ 

159,692 

.1H Fe203 (150
0 

C) = 3,675 keal 

Llli FeZ03 = 3,675 keal - 0,5764 keal = 3,0986 keal 

qP ; Panas yang dibutuhkan untuk memanaskan bahan masuk dari Tin sampai Tw 

qv = Panas untuk penguapan air pada Tw 

qs = Panas yang diperlukan untuk memanaskan bahan keluar ( produk) dan Tw 

sampai suhu keluar. 

qs =( (m. Cp )AJF;.3H20+ (m. Cp) P1o,) x (150 - 46,1) + ~SiOz+ ~Fe203 

= «( 163800,259! 184 )x 50,5) + «2,898! 141,96) x 44,8 » x (150 * 46,1 ) 

+ 4692,069 + 3,0986 

= 4675723,717 keal 

qP = m . Cp . (Tw - tl ) 

MI Si02 (46,1 () C) = 852,745 keal 

Llli Si02 (105
0 

C) = 399,02 keal 

~Si~ = 852,745 keal- 399,02 keal = 453,725 keal 

m Fe203 (46,\ () C) = 0,5764 kcal 

~H Fe203 (105
0 

C) = 0,27 keal 

MI Fe203 == 0,5764 keal - 0,27 keal = 0,3064 keal 

qP = {( m. Cp) AIF33H10 + (m. Cp) H20 + (m. Cp) P20S) X (46,1 - 35 )} +,ill 

SiOz + MI FeZ03 

= { (163800,259/138) x 50,5 + (54674,551 /18) x I + (2,898 j 141,96) x 44,8) 

Prarencana Pabrik Alumunium Flouride 



x ( 46, I - 35 ) I + 453,725 + 1),3064 

= 699529,6864 kcal 

I)UrI I1pPClldl.\ Il didnpnj 

() udara masuk 

Q lldarn kelllnr 

'" 122,11584,51 kenl 

- 6487272,525 kcal 

Panas yang dilepas udara( qt ) = Q udara masuk - Q IIdara kcluar 

In·II'il\4_SI h'al - ("1~7272,~2'i kcal 

- 5754:111,985 kcall jam 

(jl' 

l'cfubahan sullll lldara -----" ( T. - T t ) '\ ()\I() X(l· ( \ 

<\' 

14,54"(, 

Suhll udara akhir pc.:riodc pcmarwsan ( ::>()() - I·\."ii\ )" C IX'i.,\h" C 1(,S.lU "I" 

1\ II LMll! ) l' I. ----------------------------
In (TI~Tw)/(T2-11) 

), Periodc pcnguapan 

Iv = qt - ql' - qs 

(]92 - 115) - (](r5,X] - ]()2 ) 

In (392 - 115) / (](,5,X] - ]02 ) 

145,23 t) F 

"" ( 57543 J 1,9gS - 699529,6g64 - 4()75723,717 ) kenl ~- 37<.J()5R,581 () kenl 

rart'IICIIIIII J'ahrik 111/1/111111111111 J-IulIf'I<./(, 



Appendix (' 

( '1'1 - Tw i - ( '1'2 - Tw ) 
;\ tl I.MllJ I v'~ ----------------------------

( JI>5)U - I 1:'1 ) - \ .1(l2 - I 1:1 ) 

In (T,-Tw)/('I:-IIV) 111 (3I,S,H.I - 11,))1 (.10.' ,·11:'1 ) 

217,.15'i <I F 

c, I'l:riod..: SlIpl:rhl:allllg 

'Is 4I,7'in.1,717 
Pcrubal1an suhu udara·c 

----- X ( '1'1 - '1'2) . ---------------- X ( 200 - HO A ) 
57543 II ,9li~ til 

)lIhll pada akhir periode rreheating 

(T I -'1w )-( 1;-(1) 

\11 I.Mll> ,s ", ----------------------------
In (TI-Tw)/(T.'-II) 

lfl (/\1 ), 

)imana : 

(17f>.X ! ~O(,.<):'I j "r .1R.1.n'l" F 

( \XIJ,'-II~) -I I/(I,X-'/~ 

IIl(JX.l,72-II'ij/(17("X-<)'i ) 

I 'i7, (') II I' 

qv 

'II (,\1 h 

'\()111 ~ Overall loganllllic temperature didalam dryer 

(-'il 

\,t)1' '" Logaritmic mean temperature antara udara dan material ketika diranaskan 

sampai SUhll wet bulb udara, 

\t)y ., Logaritmie mean krnperalure anlnra udar;] dan Illalerial kelika dipan<lskan 

sampai suhu konstan. 

It)S = Logaritmic mcan ~el11pcrature antara udara dan material kelika dipanaskan 

sampai suhu bahan, 

-arencana 1 'ubnk A /UlIIUfliulIl F/olll'ldc 



699529,6864 

~ -.--.----------.------------ I 

(,\() M '7."4.\ I I ()l\S ( ! "'1,4'2) 

= 6,2() 1 . 10-) 

(/\1) M ,', 159.72 <l r: 

q, Us , V , (At) M 

ttl 
--------- '~ U a ' V. (l'. \) M 

0,25216 

'i7'i'U! I :JX'; 
~ 119.28 ,V, 159.72 

0)'i71(, 

V(l!lII1IC 

1197.Xlh ('un 

4675723,717 

I. VIS 1197,XI6I2X.2(, <I:UX<; 

Syarat I./D 4 -10 

h;rbanoillgan LI U 42,3X5 i (, 7J)() ( mellienulll,) 

~~79()5R,5R 16 

Dryer herorerasi pada isi 10- ! 'i 0.;, VOIIHlll! dryer ( Perry cd VI. hal'O-\n ) 

1)1Cl1ll1l/1 volume IIwtcrinl dalam dryer l:'i ~'Il vlllulllC dryer 

Volul11ematerial·~O,15 V··O.15 x 11')7,XI6 ~'17(lJl714('l1n 

Bulk density" 97,3lJUX Ibm ( n) 
Ikrat material dalall1 rotary drvcr 'volume' ll1aterlal \ hulk dl'lIsitv 

. 17'},(J724 \ l)7,:19l)X Ibl11' n .'. 
-, 17·\l)X.'l\ Ihm 

\"., Volume material / L 

~~ 179,6724 I 42.J85 - 4.24 n .' 
:!~: 0,25 r/ 

=0,25,6 2
,,= 9 ft2 

4,24 
- = -------- = (),4 71 
2 9 

ru.rcncu.tlu J 'uhnk A I UltlWli 11/11 F/ri/lrid" 



Unluk A I R Z "= 0,47 J didaplll II! H 

]{ - 0,5 _!) 0,5, () .\ n 
Maka II = 0,4 185{) X 3 0_ 1,:11 J n 

P \ II x g 

P opcrasi '" ------------.. -

')~,11 x 1,'ILl, .12,174 

I' tksi!~JI I,.'i I' Olll'r (lsi' I."" (I.<H, 

Ilahan kOllSIHlkKI yang diglillahal\ s\,III1il;ss sl<.:d SA Ih7 type Vl~ 

Teba! shdl (Is) ( cmk ASMI:: ) 

I' n 
----------------- + C = 
2 ( IE - 0,6 P ) 

Dipilih lebal shell J I !6 in 

-----------0-0----0----------------- + 0.12 5 ~ (). 12 Rf> 
2( 16000. OJ~5 - 0,6 _ 1.365 ) 

Menghitung \Iutaran rotary dQ'er 

1{l>wry uryer bcroperasl pada kecepa\an pcnpheral \ v) - .\0 - 1'10 ft i men" 

Dlambil 100 n I mcni\ 

v JO(} 
5,3 I rpm 

'f{ . {) n . 6 

,ural N J) }) 0 .1 'i 

N, D-- 5,3\ x 6 -0 J 1 ,R5 ( Illcmclluhi,) 

Icnghitllllg waktu pcr.illilullIll rrlllterilil !lahUl! rolary dryl'r 

Volume material 

Hnte feed 

mana (~~. time passage = \Vakl\! pcrialanan material 

Ilenal kcluor = I 64023,65J kg I hnri'- 150M,LI]lJt l Ib / jam 

reI/calla j'()/Jrik AlullllJllilllJ/ I-Iollride 



AppendIx (' -'-_.L. ________ ~ ______ __,_--------------------- ___________________ _ 

Hate volurnetrik malerial 

Volume matenal 

'I' 
154,705 

(!7l()()X 111 ! \'Iii I 

17'1,(1TJ.4 

J\,lcnghitung slope r(ltary dryer 

Menghitung slope adalah 1l1cnentukan besar sudut yang dibentuk silincler terhaclnr 

horizontal yang akan tllcmhantll feed l11<lslIk dan lIllIng stlilldcr dall heillar pada lIllIn~ 

lain. Besarnya partikcl kristal 2n() mesh -, 0,074 mill 7-\ micron 

O.Fl I. 
'PI' "' .. ----------- I ().tl ------

S N ',." I) I· 

'" f) II,,) 
, J. I' 

Di mana: 

Ii k(lll~lailia yang Icrgalilulig hes<l1 pafllJ..ci 

1)1' "" Diameter paIiikcl ( IIIll ) 

( 1','11\ ('d V 1"'1\ I() ',·1) 

. ( Perry cd. V, pers. 20-,<;'i) 

F o. ]{atc volumctrik material ( Ib dry material! jam ft2 ) 

(PI' ~ Timc passagc ( mcnit ) 

S "" slope ( ft) 

N'- Kcccpatan putaran ( rpm) 

L' "aniang drYl!f ( n ) 
C; ~ Kcccp:tl:tn Illll~a lIdara ( III /jalll . n' ) 
D- diarnder dryer ( n ) 
f3 ' 5 x 74 o.s .,- 0.5 ~ 12 

F ,,-~ 15066,9394/0,25 n, {/ Iblll dry matenal / ft' Jam 

~ 533,15 Ibm dry material I 0 2 jam 

,yarat slope rotary dryer ( :-;) -- () - () ,OlD Ii 

naka (p = 69,68 menit 

fJrarenca/1ul'abrik AltllIllmilllIl //ollnric 

.( Perry cd. V, hal. ~()-30 ) 



AppendIX ( , c- :i7 

D,"" 1 x ,I LOlli" 
6'1,68 ------------------ , (). h 

fill 
SX ~JI . x() 

Ml'nghitllllg pOWl'l' ulltilk IIIl'llIl1tlll' rotllry dry('r 

l'olVcr uilluk rolary dryel 11,5 I)' , I J) I)' 

Dimana D ',' diameter dryer ( n ) 
. I 1'''11\ hal c~I)·J(, ) 

.II> lip l>1~lIl1bll pOlVer I,D I Y' 

11 motor R7 %, ( PellelS g,lIl1\lar II-lX ) 

1'\llVer 11}0101 .1(, I O,X7 -11.3 lip '" ~J III' 

Maka dirakili power sebesar ,I:'. lip 

20. il EXIIA1!SJ I'AN (;-ISlj 

Kondisi orcmsi • T udara lIlasuk 3() ''( . 

I' !allli 

PerlJitungall • 

Rate UlJara lXSX66,(),ISl) kg/lwf'l 

~ 2X47Y).()4~\)! n.'l]·~ '2·1 x 3h()() . 0.11 kgl1lol , lkllk 

l.~rlsicnsl - w% 

y-! 

III 

y xLI' 

n ( C"lJlsOIl pel's 3-6 ) 

-111 

r 'r, //',' 1/(,( 11111 I' u h (1/, /1/ Ii 1Il/1I111111! 1-/ () /1/'/ rI,' 
--------------------



Arccl7(/ix ( , 

Dilllana y udara 1,4 ( gas dialol1lik ) 

I A - I 

III - ------------ -- 0,4 762 

I ,l)Ol) I 

Ml'lIghitung (luwer 

W z/xRxTlx(n!(n-l)) :([>])1'/)''',1'''-1 

IN kl;rja mol 

/,1 1 ( Illelltkkall gas Ideal) 

T I slIhu uclara rnasuk 

»] IdalwlI uelara ke/uar ( dramhll I:; PSIH ) 

M'- rale lldara masllk 

( Coulsoll pcr~ _,-:1 I ) 

W 1 ,\IUI'I.x(3012/3)\ 1')()')li(I,')()lll_l) :(I:i/I.U( 1:','- 1 

5 1 , 1 39X kg/kgmo! 

power '" -IN )( III / I ':I' - ') 1 ,I -,,)X " (), 1 1 OJ" 'l, \}' 

""9,3710,7457'" 12,5 hp' 13 hp 

mlka digunakan lTIolor herkl'kual:rn JI hI' 

)ahan kOJ)struksi : carbon Sll'cl 

I.11EATER (E-152) 

----..r~[--------_--:~~ 

ungsl Mcnukkan suhu udara sebclulll masul;, rotary dryer 

ypc : Shell and (ube I - 2 cxchangcl 

asar peilltlillan : Pressure drop yang dll1asrlkan keell 

'u"cll('ona J'uhrik AlII/lilli/ill/II i'/ullJ'/<i" 



I , I' I'" k 1~'()"{'(.l(»)I'l·) \,Oll( lSI IlIK:raSI. lIu. 11I<lSlI . _,~. _, ~ '" 

Suhu steam. ItJ() ''(' (.1.11; "1:) 

Pcrflitullgan 

I. Ncraca Panas 

Muuara-- 2851\M,0459 kg/hr - 2(251),51\ Ihi/am 

Mslearn 1()'14"'),7 kglhr ()~I)i1.7,) Ih!plIll 

2. (33X -3(2) - (3JX - X6) 

IMTD 111.0 
"'X ., \' l'_) 

III ---------------
.j.1 X - S(, 

;\1 I .M!'I) I I 1,0 

Karena (hilda Isothermal H . 

. -; I, I t 1 i L! )() 1 <).-1 "I' 

T, . ( T I / '1'2 )/2, :nR " F 

.:1 Un/Ilk .~Icarn udara [I,) 5 - ';;0 filii / J Ii " F ( Kern, I) g,IO ) 

Dicooa IJIl 15 Olll /j<l111 rr ~ ,.. . 
/\ . ()i ( 11/) ,\1) l'IX()i<'~ I.·I().';;,' ( ,~\ III 

,~ Uipabi pipn dcngnn OJ) -.1/4 " . 1(, BW(; dan I." 12 Ii 

dl 0,62 

a"c. 0,1963 

a' ·c O,J02 

Nt (jul11lah tube) = /\i aU . L ~' 892,98/0,1963 x 12 ~ 379, I 

Untuk SliSUlltl1l pipa square dcngan I't I III dlda,,;lt ( Knn hal. ~\.11 t;t!'L'1 <) I 

NT standart = 432 

IDS ?7 III 

370,1 

432 

"/,U/,C!1('(}!JU J'"hrih A/Ilnllllllllill rlo/fI,/tI" 
.~--



lllhl: ( SII:,II11 ) :-,hl'ill ud,II" I 

)·1·1 11' 

432xOJ02 

144 x 2 

7 (i l Mf<ll ()'i(),IT':(),·I'i' 

211X0,4 

H, N"" 

II I,P 

U,()2i 12 ' 21 I HO,4 

(l,U 15 x 2.'12 

\()I·lrl,'i7·IX 

lJ, Untuk steam 

hio 7 I"(JO bluij n "I' 

J'rUI'CIIClIIiU j'(/iJl'l/( .'111111111111111/1 Flu/II'/de 

(,' (" I' I " ( ) I ) 

I - (1.7" 0.'') 

H IX 

;i" JI)S C' It 1,1,111 1'1 

'} \ (I," \ X 11,1 

O,X41,7 

T (i. III ;1·,. '(l,''i')',~()X,I;7 

j I 1,'4, \ I 

dn I" \ (i" 

X N", 

) I 'I) 

P,l)S,I] .l11'·l.q 

IlO I 'i ,' .. I' 

, ,)'.1 11 'iX() Kcm lig 'X) 

C,. ,II ,'.j-' k 

IHI .III --------'\ -------------------

de I,' " 

, ()()() ( () ,0 17X( ()'}'i 11» ( ().' 'i 

\ (I ( ',' \ '.j.' I (I (II 7 X ) ) I ' 



10 

IJ(, c~ ___________ .c ________________ _ 

I lin I ho 15()() I 1 1 X,h.) 

II 

Ud lJe 

. 1/13,16 - 1/109,92"0,067' 0.003 (1Tll:IlH.:nulli I 

Tube ( steam) 

IN"., 3()14(,.S7,IX 

I" 0,00025 

r x (/,2 I:" 

X. N,(;/ -... ---- .. --... -------.. -

- ')') I (lit' d' SA. )........ . 1 ..... \fIl 

Pressure drop 

Shell \ IIdara ) 

IN" .. , (,7X7'),(101<) 

r O.()OI'i 

i'x (.,'(N'l) 

'i 7' I()'" j. S I.. . ,~"-. .( c._ '(I'S 

c- () 1 

o,(J025 x 21 1 XU.'! .. 12.12 U,O()I) JI12-l}I'( 12\2i IX).\ II'I2 

5.22. i() loO.62!12 . I. I 

i\ P I< •. -----------------

s x 2x g x 144 

4 x 2 x O,O() I O,OR 

O,O()Sl'JX + O,OO!! 

l'rurCf,,:allll I'uhl'lk .'11111111111111//1 '·l(}/lf'ld,-

s,n IOII'.O.')'i:I.? (lJ)(11 

UJ'i.'i psi, 2 pSI (IllL'Il1Cllllfli ) 



,,;,,/,('//(11.\ ( ::.L ______ . __ . __ ~_, _______ "' _. , __ ,.~ ___ _ 

22" . • • , S('IU~W <:()NVEY()I~ (,1-154) 

FlIllgsi : MCllgl.:iuarkall /\11: i . .:111.'() dan [ol;lI\' drYl'r 

.fCllIS 

Kapasllas 

l'liilll SPOlit or elliles 

. 75.'I<()J)45 K)'.111<1111 

!' crlill UlIG;m 

I{ale pCllgclll<lralJ 

V(lilillll' <;p<; ') '·1/\)', 

l'illl.Jallg screw I ~ n 

C : Kllpaslws screw conveyor, curLimellil 

L : 1'<]IlPIIlg, n 
W : bera! material, Ih/eurt 

F : Malcrial I'nktor ~. 7. 

I II) 
(~\ I.x Iflx F 

.1}OOO 
O,599,X 15x 147,95.\ 2 

= --.---.-.-----~---------~--.---
330()() 

,- O,OS(!6 lip 

Ilr.: 2; makn dikalikan 2 Illeniadi 
; .. , 

lp ll, I () I II P dCIl!:"a 11 I a llliJallOll1 "II a-ffltH () J\ II P 

\.1aJ...a diglinaJ...an Icll<lga pCllggeraJ... 0.161 i ()7~ . ()9 r 1 lip'" I lip 

;pcsiJi kasi Scre\\' Conveyor. 

a. Jcnis : Plant Spout or elUleS 

'1'!1I'C!1011/U J'ahnk Allili1lifliulll J-/{)lil'lciL' 

c- fl 1 



il/m('IIi/'I ( , _~_u. _____ . ___________ ~ ____ . __ ._, __ _ 

h Kapasilas 241),52 Kg,/plill 

c, Class Illalcrlnl : d 

d, Speed :,12 Hpm 

e' J JI<llllclcr , ') f [] 

r. Power I lip 

g, J ullllah alaI ' : I 

23.", . . HOTAHY KILN (0-16/1) 

hlflgSI , Unluk Jl1cltlbc/Ja~kan all k!lSlal pada suhtl 701l "( , 

Feed I 640 23,(l'i 3 kg / hall 

I iclliing \'iI"ll~ rud oil ~y),j()31 :IX I.) kg· hal I III) I) I kg, 1;)/11 

Suhu prouuk 0 7UU (I (' 

Suhu feed -_, 150 II (' 

lumlnll udam vnng dipcrlukan ,1·lO)X7.20'1 kl! hall, I X,\~7,X kg 1;1111 

IUIllIah lotal fluc gas 

• 

'erhitungan : 

)larm:l\:r tlalam kiln 

Me 

n/4,(; 

dipcrlllkan 

irnana: Me" Ralc flu\: gas ( Ib i Jam) 

G "" Rate udara ( Ib I jam , ft~ ) ,~ 200 - 10000 Ihl jam' ft~ 

"LlrCI1CLlIJLI / 'ohrik A lli/llllllium /-Iollridc 

(-Id 



A (1(1(' ndl.':: ( , 

64725, I 
'l)!I Ii 67,91 ill 

(),7 X ') .\ :lOOU 

Ralu lahan api dipakai sort brick selebal :l in Ilwka. 

lebul dindlllg kJln dipakal 2 I X ill (),25 III 

I) 10"" """h,," ,01" (I) I",,, "),, ' (),2"J I~) ) rr ''.,J.I I O,t)} ~ H) n 
Time passllge 

0.19 I 
() ( Perry edisl V , p.20-'1O ) 

N.D.S 

I )lInana 

o . tll1le of pass:lge . ()O mellil 

L . l'allJ<lllg rolUlY klill ( Ill) 

S -- Slope rotary kiln ( I/'~ - .1/,1 Ill! Ii ) 

N I'ularall bill 

J) Diameter dalam folaf\i kiln 

Slope rotary kiln dlamhil 1/4 In I ft· 0,0208 In / n 
tg (1 O,02X 

pulllnln rolllfY Kil/l ( N ) 

V 
N = 

75 
N ~ --.----.. ----- - 4,16 rplll 

3,1-( x 5,7-1 

PlIn,jang rotary kiln 

0,19 x I. 

NxJ)"S 

) raf'<'tlcatiU I J uhrik A /til/lUll f 11/11 l,jul/ride 

( Perry cd. V ,p2()·W ) 

C-6,1 



0,1<)\1, 

()O 
4.16 x 5,74 \ O,020R 

1)(1 .HI) 11 

In .~ p x v 

dllllana 

III ~ hera! dinding besi kiln 

p dcnsltas bahan 4H9 Ib 1 cuft 

( I\;rry ed V ,pl' I In ) 

I 1 ~ 14 R' "14· T'\ . I ') . 2 /' 2 "uas .c.), \ "-.', \ ( UI"", d",,",,~ "lil ' '-) t 

:>,I,t \ ( \7(/2) 2 n" 2(),()4 n.' 
I.uas 2 3,14 x 1\2 3,14 \ (D,,,,,, ,d" / 2 ) 211 .' 

3, 14 .X ( 5 JI .' 2 ) .' Ii . 

I.Ull:; pcnlllllpang dindillg •. luas I - Iuns 2 - 0, / R tl 2 

Volume IU<JS pcn:\lnpallg dlndiill'." pall.l<lllg kiln 

O,lll n' x 156))9 It· 21(24 n' 

Hcrat dilldlng kiln voluillc x P 

c. 28,24 ft l x 4XQ Ib / cuft ,. I 38()l).45 Ib 

Mcncal'i hcrat batu tahan api ( w ) 

\'II - (3,14 I" ) x ( [)q 2 • f) J.' ) X I, x I' 

DIIll,m<l : 

DJ -"- Diamelcr dalam kiln ( It ) , 

Df) f)wlllctcr luar kilill n ) 
r. . ranjang batll (allan ari rllnjang kiln ( n ) 

'" densitas ball! lahan al'l soft bnck IOJ Ib / cult 

,v = 0,785 x ( 5,74 7 
- 5,24) ) \ 156,89 \ 103 hlJ642,1 III 

lilcncari bcrat maximum hHhan schagai muatan rotary kiln SClllnJlI open,s; ( W) 

/olumerotarykiln= (3,14/:~ JXD,2 XL O,7R5x5,2"-'x 1_~6,!l9 -3.11\1/1·/lh 

'rarcncullu I' uhnk A !1II11/1Il1I/1Il I,lollr/L!c 



AppendIX (' 

l31:rnt solId dCllgan hold up J - 12 \1'0 dari bt!rat bahall 

W VOllllllc"Iin ~P';"lid:\O,1 11XIt>,I, 171)1l\ ,() 

Mencari tehlll silinder minimuJIl ( 'ISh) 

fl07,1,11 111 

Rotary kiln memakai shell tcrbuat dari carbon ~Icd SA l,radc C dcngall lHll11llWI 

allowable strcss 1 J700 /lSI ( Pcrry ed. V , r h-t)(, ). IlnltlK la~ 1Ill'IlI;!K;!1 ~lI1gk IIchkd . 

bllt .Iomt bllrkill!~ lip slrrpp dt'lIl',all CI/S/CIl'" 70°" .1:111 Ie":" Ild:lI, I"d,'" II",I<-I>dll " K 

III OJ"'" III 

j>xD 
I l' 

2xrxE-p 

DlIl1ana • 

I' Tekanan operasl ( p~1 ) i 

[) Dialllckr shell ( ill ) 

r TensIie stress ( )lsi) 

F. JOint efisiensi 

C Faktor lwrosi 0,12-') 

Tensile stress yang diingillkan 

f /;, x 1;" x t; x t~ 

Di ill all a ' 

IC "" Ultimate strenght = 45,000 - 75,()U() psi 

Coo ",. faktor korosi samhllllgall 

C 1'", 1 tanpa relicfing dan radio graphing 

r, I'aktnr korosi yang berhubungan dengnJ1 sakty L1kfor.25 Hi, ( I less ,p X,!) 

r = 60,000 x \ x \ x 0,25 "" 15,QOO psi 

I J 
,. l !'nry V . Illbel (,-~2 ) 

o 
11 ',0,16 x J)"""(r",",,,~ """ 0,1 () .\ 'i,76 O.'F.2 Ii 

1\,,0£10 ~ Il X PSoI,d - 0,92 x 179,6.1 10),'i'II1,' n 2 -- LI'i rsr 

I'rurc:llcunu I) abr ik .,11 11I/1I1f1 1/11/,' !-1 (}/lnde 



A/7[wnJ/X (' 

1,2 \ I :'.X) 1')'()2 PSI 

19.()2 x 120 
'rSIII '1l -------- ... -_ ... _---- ( , ().I)~ n,.'IJII 

21' I·> I'.b'l'" .'..\ I)()()O '( 0,7 _ 1'),0,) 

Tebal shell kiln dinillhil 1 1,1 ill O}"i III ( IlICIIlClIllhi ) 

j{ I.:t;.!ll.:<;k 

D t SO 120 I 'i0 
'I'm:" - ---------- - ------------- 1,42 III 

IIO IIO 

Karella t check> T pcr\JilUllg,Hl mala rali() grap/llllg dan Idldll1g ,alilk dll)(~rltlkan 

Mcncntukan tcnaga yang dipcrlukan IIl1tuk 1Ill'/11l1tar killl 

N~ x 1\ 
( ! less. rers 5-1. p 'PO ) 

J[ 

Dimuna : 

D~ ~. diameter gear ( in ) 

Pc '" circular pitch ( in,) 

N~ = jumlah gigi dari gear"" 120 !Juah 

Pg '" ralio jumlah gigi gear dcngan diameter 

:\ .~ 0,5 - 2 in (Hl.:ss, p, 420 ) maka diambil 2 in 

~ehingga i>d .~ J[ ! 1\ 0 IT f 2 = 1,57 

N~ 120 

I'd 1.57 

~I' ~ 80 buah ( !-kss , hal 423 ) 

larga b ablara 12,5 I Pol sampai 12,5 ( 1,57 8 

.erat dinding nng~' 2 x( 3,14 I 4 ) x b x ( (Dd,"d'"f! rlllg / - ( Dill,,, kol" >' ) .\ P bahan 
, , 

= 2 x 0,785 x ( 1\ / 12 ) x (( 5,74 /- 21' - ( 5,74 r ) x 450' 12()'iX,4(1 111 

rarencallu J'ahrik AfwNIJIlI/(/// F/(J/lrI<ic 



/lei 111 1'.GII ()JX~ " \, "(( U~,.", )" . ( I J1 .. ", .11" ),') :\ p bahall 

o,ns x (X / 12)" ( h,J7.' - '1,74' ) '( ·111'1 l'i~.1:llb 

N ( 4.7<; x d" \\'" 1 O,Il)2.~ '( J).\ \V I o,n w ) 
Hp 

1 ()OOOO 

I)imana: 

\V -, beral bahan 

W - beral shell I heral balu ,ahan api I hera' bahan 1 heral dlll\lllig 1111).'. I heral 

Clcar 

lJiW9,45 lb 1 ·6.964L I Ib 1 h074·I .. l Ib I 1211')X,1 (1 Ib ! Il)\:.'.4 Ih 

15SR46,51 1[1 

d diamctcr dalarn 5)·~ In 

[) di;lIlIcler ridillg rlllg d I'" 7,.'·1 ill 

N pularan gear 4.1 h rpm 

4,16 Ii 4,75 " 4,24)( (,07,1'-l,,1 i (),I.)~ " 1'·, '\ J :>XX·lh,'i 1 i 0 \1 \ I ~XX·\()'i I ): 
H p '" ---------.-.--------------------.--.--.--.----.----. ---.-.------- --------................... --.. 

100(100 

cfisicnsi 60 % maka tcnaga yang dirnlukan unluk 1IIt:1lI111ar rolary killl adalah 

lip (OJ) . y, ! OJ) 125 f Ip 

24. i .m BLOWE!{ ((;-161) 

Fungsi : menghembuskan udara pcmbakar pada rotnr)' killl 

Kapasltas udam: 4405X7;204 kg/hari CO' 18357,S kg/jam'- ()74,5] Ih!lllcnit 

Suhu udara maslIk: 30 () C )\(1 Ii.\-' '. 'i4h (I R 

'rurCIlCUlIlJ I' uhrtk A I 1111 I lIIl 1/1111 F/oltrrdc 



~'<!ndlx (' 

I' 111\1 
lJL:II~llas UUal<! . 

R T 

Rate udara ~, - 9291 cuftl meni! 
0,0770 

144xQ(P2- PI) 
Powcr blower ~ .. 

3J.000 

144)(9291.\ 1,5 

33.000 

[fisiensl XO "i" 

60,~ Hr 

Powcr yang digunakan = 60,8 I O,~ co 76 IIp 

25. <' CYCLONE (11-1 (2) 

( Perry V. p, (1-.10 ) 

hlllgsi : Mcmisahkan gas yang lilllhlli dan delHI yang Illllllgl\lll lcrladl pada mUir\, 

Kiln 

Data : Perry edisi V halaman 2()-X2 

.Iumlah gas = jumluh fuel oil ·1 jumlal1 udara I- jumlah uap air 

= 2640J 1 ,4812 + 4405872,204 + 103110,56 = 4773014,245 kglJwi 

,~ 7367,35 Ib/menit 

Suhu gas " 700 °e·~ 1292 (] /<= 1752° 1< 

29 14,7 
Dcnsitas gas' x ------- x -------- '(), () 2 1 I bl ell n 

350 14.7 17'>2 

7307,35 Ihl mellU 

Rate gas ~~------------------- 347969,15 Clift /rm:ni! . 5794,"IX Clift! ddik 

!'rareIlCU/lU /'lIhrik AII/IllI1f/il/l11 F/(iI/f'idt' 



0,021 Ihl culi -

Luus penumpang musuk = 57l)Sl,4R /50 115,lI'} nc 

Dan I'crry cdisl V hnl 20-lQ didapal PCIHllllpang gas l11asul-­

I\l' 

Ill' 

I\C 

~BC x 

- 2 lIe 

2 Bl' 

Be 
. 2 Be 

/llC 

HC 

16S()(i Ill-

()().\)l) ill 

181,98 ill 

lid ,(rj HI 

Ill' 

1)(' 

DE 

1,(' 

.- DC / 2 ·131.98 in 

SC 

Ie 
.Ie 

? 1)(' 

DC/8 

2 DC 

DC/4 

7:'7')". III 

45,5 in 

727,% In 

l)O,l)l) ill 

2(,. t· EXIIAUST FAN (;-16J) 

l,'ungsi : Mcngcluarkan gas dar; rotary kiln i-:c ccrobof1g unluk olhuang kClidara 

bchas 

Kapasitas gas ~ ( 264031,4812 I 4405872,2ll4 ) kg/har; - 466l)Y\lJ,68~ k!,!ihan 

-. 7149,5 kg/mellli 

Suhu gas = 700 () C .C 1752 I.i R 

)cnsilC/S gas . O,02! thiel/ii 

7149,5 
{ate gas cc co 340452.38 cuftJmcnit --. 5674,21 cufudclik 

0,02 I 

I rUrCIICl111iJ /'ll/Jrik A {/ltll//ll/ /111/ Vlo/ll'!dt: 

c -70 



"lLI )( <) (1'" - I'd 
Tenaga penggt:rak ~. --------------------­

,1.1 OO() 

I'IISICIISI 7() ";, 

37.14/0,7" 'i\06 Ilr ~ '),1 "r 

SpCSI ribsl 

Jcnis' Centrifugal 

Rntl! gus ~ 5674,21 cufVdcttk ' , 

Tenaga penggcrak - 54 IIp 

Jumlah c= I buah 

27.HOTAnY COOI.ER (B-1711) 
l' 

:n ()O() 

Fungsl Illelldlllglilkan AIF I dan slIhll 7()O" (' IllCnpdl 4()" (. 

'l'ypt: : Single shell direct rotary cooler 

Kondisi operasi : 

:<..ect:patan aliran feed"" 164023,653 kgihan ~ 6~34,32 kg/Jam 

<.ceepatan aliran produk ~ ()0913,Ol),' kg!i1ari . 25:\X+l kg/Jam 

)ullu feed e 700 (l C 0.' 12~)2 " F 

;ullu produk,c 40 (l C 

:uhu udara pndingin masuk ~. 30 \I C 

uhu udara pcndingin kcluar· 105" C 

,cccpatan udara pcndingin masuk " 460R67.() I J kgihari 42.:U4.'i6Ihlam 

"lire 1/('01/ (/ I' ohn k A llilm It] IlIIIi ;. ;""1'1(/' ' 

C-71 



l'erIJi!lJngan . 

Uillllld('r rO"lry 1'1101/'1' 

Me 
I) 

rr/4.<i 
[)"nana . Me Rale l1ue gas ( 111 /)11111 ) 

I<illl: udalil i III i ,;1111 II' -'.00. IO(l()() l/l )'I1ll n 

42]34,56 
[) 4,2-1 Ii 

O)R5 x :W()() 

Ilalu lahall api dipa/..;II son IHick sele";!1 .1 III dan lehal 1'1;11 ()I>,)'; 1/1 llIak;1 

1)12(J/12)rt 

Pllnjang rotary l'O(JI{'r 

/,t .. 0,1 . Cp, (J IIX4 , D 

4,2-1 n i 2 ((J I O/,2:'i) i 12 ) /I ·1,X4 II 

iJimana : Cp '. Spcsil'ik heall/tlara pada T rala - lala 0,'') 

(j : Rate flue gas'" (lOU Ibilam It ' 

J) Diame!er d •. dam rotary cooler 
(I :":,1 

Lt· 0,1 x 0,25,x ()()() .\ ,1,.?-1 22,X" It 

Chck LtJl) anlam il - 10 

Ilasil perhllllngan '. I.UI) .. }} ,X.') I ,V, I .'i,'1 

c- '1 > 

Maka ukuran rotalY coo\cr Il1cl11clluill ilarga dlanlar;) ral1ge I. I) Ilnltlk nll'IICl'ga/J 

kehilallgan panas yang berlcbihan maka bagian Illar rotary cooler ddx'lI larlsan 

isolasi 

putllrlln rotary cooler ( N ) 

Rotary cooler beroperasi pada peripheral specd <1ntaral()·1 ')0 f1/men;! 

Diilillbil I()O n/mi.:n;, 

v 
N -- ( Perry cd. V ,p.20-40 ) 

100 
7,5) rpm 

'("ref/caIlU I'uhr;k AlllfIlIlII;/lI/lI-IIiIl/"t!,' --------------------------- ._--_._-



Apf'r!I1(/tr ( , t-7I --- ~-~--.~----~~ -~--- ~-~~-~~ ... 

3,I..Jx4,2X 

Check: syarat putaran rowry cooler hnr!!n N .\ I) pada range 2,1 ~ .I'i 

N x j) = 4,24 x 7,51 ~ 31,85 ( maka harga N mcrnenllhi ) 

I'errv cdisi V , p. (,.l)(, 

Untuk las dlpakal single welded blltJomt tanpa budlllg up stnpp dengan erlslens~ 70 

% dan tebal tidak hoteh lllelehihi (l.62'i in ( :>/X in ) 

1'\1) 

Ie 
2\r\I'~I' 

1) J111ana : 

I' Tekanan opcrasl ( pSI 

I) Diameter shc'lI (in ) 

r Tensile slress ( pSI) 

E JOint c/isiensl 

C FaktorkurOSI 0.1'.'1 

'I'cllsik stn:ss yimg <l!inglllkall 

()J1nana . 

I;· lIltimate strcnghl 45()()() - 7500() psi 

t;" ~ faktor korosi sambllngan" i 

1', -- I;" I tnllpa rei Ici'i ilL', dan I<ldlO t~raphlllg 

fs = !'aktof korosi yang berhllbllngan dcngan srlfely fnktor 2<; On ( I less .p X4) 

f ~ 60 000 x I x I x () ,2<; ~ 1 -" ()()() psi 

H 
(), Iii . ( I'nrv V . label fi-'i? ) 

I) 

II ~ 0, Iii X DI"", .!""I",p ,"" . 0.1 () x 4.24 .. O,6X n 
PI,""", ., II X 11,.;"11,, O,hX" 17').1, \ 1').1 'i Ih 1'1' ().~'i 1'\1 

Pope'T"S) = 1>"""':11111 1 P".!"w .. U,x5 1 14,7 . 15,55 pSI 

"!'uretiCUIlO I'"hnk .,}IIIIIIIIIII/(/ll I-/IJ/(ut/,' 



J ,.:' \ I '\~~ I x.(,(, pSI 

l' X I) .,""'1 
lSi>rll I () .12" f),17m 

~ )( J 5()OO \ 0,7 - I X,C,(, 

Tebal shell kiln diambil I! 4 in - 0,25 in ( rnernerwhi ) 

I {ertle.:\.. 

D + 50 4,24 x 12 + 50 

0,84111 

121 120 

KarcrlJ t check T pcrilltungall Illaka ratio graphing dan relldlng \ldak dlrcrlukan. 

Pcrcnca na:w penggera k 11111 uk nWIlI uta r rota ry cooler 

I{olary "\lOkI tli""sallt~ dClIgall SlIdlil kl'/J1llllIgall I .,,, pada (lIlian!,! dalar dan 

bcrplitar pada bearing. Gearing diletakkan 5,8 ft dari teri Scdan!:(kan let;)).. gcar 

scbagal pengeerak dilclakkan dlten!',a\! ,tcngah \,<11111 I 1,11 n dar I Il'PI l 'nlllk 

rncnggerakkan rotary cooler digunakan gear drive I'aitll Sll~lllI rod;1 !',igi vall)'. 

dlgClakkan olch pinlOlI I )lJlrldl cast sleel y;lIlg I11CIIIPIIII\;l1 ;t!lo,,;lhk slil's.s II O()() 

psi. dasar perenCiln<lilll pcnggcrak meliruli 

I'er~~ncallaan ukurall gl:ar dan pillion 

2. M<.:ncnlllkan bat<lsp<':lllakalan Illualan gear 

J M<':llcnlukan power yang Jihuluhkall 1I111l1k Illellllltar IllI"rv ~'ookr 

4. Meilcnfukun putarall reducCJ' 

"l'I'CII(';IlIlIIlII ulqlran ~cllr dan pinion 

Sebeiulllll1ercncanaknn IIkllmn gear dan pinion rna"a dl1l'ntllbn <I;1!1II111 

A.. jUI11!ah glgl dan gear vang drgunakan del1l,!an \!uiJling;lIl aillani pilch diameter dan 

gear dan circulasi pitch. 

Np x Pc 
. ( Hess, pCfS. ~-1, P 42() ) 

IT 

1'/,,,rCllcUJI<I I'uhrik ,,1/11/11 I ill II 1111 rlo/II'"I,' 



IlrrcndlX ( , 

Dim<ln:l , 

',I)II diameter gear ( in ) 

I',. , Circular pilch ( In ) 

Nil = jUIl1(al1 gigi dan gear" 1 xn hllal1 

I'~ ," ratio JUll1lah glgl geur dellgall diameter 

Mnka : 7f 

1,< (),'i - .~ III \ 1 ks~, II '1.'0 ) Illaka ul<lIlIl1l1 " III 

Sehingga I'd = 7f I Pc = 7f ! 1,4." .- 2,165 

N~ IXU 
= 83,1 02 in = 6,925 n 

2,165 

B, Menenlukan pularan pini(ln 

Dircneanakan Jlllnlah gigi pinion RO buah ( Hc~:;, hal42J ) 

Np x Pt 

Dp = -----------

3,14 

Dimalla, 

Dp c, Diameter pinion 

Np .Ill/nlall gigl pinlOll 

Pc -, diameter pitch 

80 x \,45 
'Jp - ------------ 29,98 

),14 

'utaran pi Ilion (111 ) 

II putaran [Jinion 

!2 plilaran gem 

laka: 

83,102 
-------- x 7,51 ' .~ 20,82 
29,98 

,( llcss pers (5- ( hal 420) 

, Mencntllkan safe slrenght dari gear dan PII;iOIl 

"oreflc<Jn<l l'uhrik AllIIlI/lllill1ll I'llilll'hle' 

c- 7'1 



ApfiClldlx ( . c- 76 

h "7 safe strenght (111 ) 

s 0= allowable stress ( pSI ) 

. B .c' Icb:)[ pennuknoll genr dall pillion 

y = t~lktor pennukaan gl~p 

Pd = ratio jUl11lah gigi dengan riteh diameter 

Dlpilih: 

Bahan kOllslruksl pinion adalah hardness sled dcngan allowabl(' ~lrL'ss 10 non [1\1 ( 

I k~s lHl)d 15-\, pAlO ) 

fJ()() (iO() 

K 
bOll I Ym 6UO I· 12() 

Diambil b =c 12,5 f Pd ( ! less p 43 1 ) 

hldi h 12,512,((i') . ').771 

Y 

B 

() 

Q 

(),39 ·2, l:l/N 

~ kbilr permUk:liln pinioll ( in ) 

, vl!\ocily ralio lilh.lol 

2 x 120 

Ng 1 Np 

Dlmana . 

Np,· .Il1mlah gi~i pinioll 

Ng . J 1I1lliah gigi gear 

2 x 120 
Q = ---------... - = 0,92 

180 I 80 

w'= Untuk combination constant \b!in2 

Unluk matcrial hardness steel dan hardened steel gear mah.a IV .. 250 ( Hess lable 15-

2, p. 432 ) 

Fw 29,9R x 5,771 x 0,92 x 250 39793,35 

I)rarer/cana !'ahrik A !l/fII1111 i/IJII rl()/fru/c 



Appl'lIdiX ( , -.-J-_L... ________________ ~ ____ _ 

Ikban yal1!:.( dih:rlilla olell gear drive adalah heral ndll1!:.( ring 
2 2 2 x O,7SS x b x (D - a ) x p 

I )1 11J;\1 111 : h l\:llallillillg illig til) '>,T71 III O,'I~ I It 

Menl'ari her-at silinder 

IVO :I,I'I/'~ )\(I)":-I)I")\I,xp 

i1im<llla 

I) 1 DIUI11CICr dnlUill cookr tit) 

D, Diameter Illar cooler ( It ) 

I, - panJang rotary cooler ( Ii ) 

P ,il:l1siL;ts sleel - 4!N Ib ! C\ift 

w" o,n.:; x (4,X'I.' - 4,2·" ) \ n,x.:; ,\ ·IXl) ,!77XfJ.12Ib 

Meneari berat batu tahan lIpi, ( ,juga sebagai isolator) 

IV ( 3. I 4 14 ).\ ( 1)," - D/ )x L;.; Jl 

Dirnana : 

Ih. Diameter Illar cooler ( n ) 
I, C,- panplllg rotary cooiLr ( n ) 

jJ ,knsitas batl! lallan api spfl Imel-; l()l Ib i eun 

IV - n,n.:; x ( 'l.R" ) - 4}" .' ) )( n.R') x 10.1 IOO(l'>"X If, 

McnclIlukllll IIl'nll flighl 

Tillggi Ilight 0,':; D - OJ2,) D 

Diambil h n, I [) 

n, I x 4,24 n 0,424 Ii 

jumlah flight 20 - JD o • .2 X 4.24 - SAR ollah ~ q bllah 

larak antara night (r) = J,14 x l) / n~ 3,14 x 4,24 / l) 

c-J,48rt 

cbal night co 0,25 1/1 

)erat night Ilxl.xhxlxp 

'!'LI!,('I/Cilllil 1 ',,/!nk AlilllJlllUlll1l I-!ollrtdt' 

c--n 



Appendix (' c-]X 

. I) x 22,S:'I x 0,424! 1.2 x 0,2:"112 x ·lS'} )·UU hll"h 

!\\('ndllklln il(:!"nt III 1111 til II 

Untuk bahan dengan hold up I 0 \~;) 

VOlllllll: cooler -- O.7X'" " 1)1 " I, 

,=, 0 70 'i x 4 .) 4 2 X ,) 8'" , o~. ,...... ""-"'--,_ 

r bahan rata-rata 

322,47 curl 

~ 174,7 Ib/cutt 

b.:rat s(Jlid dcngan hold up 10 (~o 

Berat rilling ring 

.Il1llllah riding rlllg :: buah 

0,1 )(322.47\ 174,71 

Ikrat riding ring :2x ( J, 1'1 !·I ) .\ h .\ ( (I) ). - ( d)' ) .\ Jl 11;111;111 

I )lIl1<1na 

b Lebar riding ring 1(1 In 

\) l)lamctcr riding ring d luar cooler! 1 -I,Xl!} (),XI II 

i3l:r:Jt riding ring :2 x (J.7XS \; (I() 12 ) \; (( 1»';--1)" - ( ·LXil)' ) \ ,I';(J 117\1,.' III 

Ikral gear 

Dill1<1na • 

\J I ,char rldlllg mll~ 10 IU O.X n Ii 

D -- Diarnelcr cooler 6,114 n 
d- Diameter Illar shell ,U';4 n 
r '" Densitas steel = 450 Ib/cult 

lkrat gear O,7XS x (I (): 1:2 ) x ( 6.X4 7 - 4,X4' ) .\ ·ISO (,X7(,(, II> 

Jadi berat total = 20629,8 Ib 

LJntuk safety ditetapkan 4()O()() Ih 

Menetukan power yang dibutuhkan lIntlik 1l1CI11l1tar rotary cooler (lip) 

Power lIntlik IllCJ11l1t:Jr rotary c(loler : 

N' ( 4.75.\ d.\ w.\ (l.I()}'" x J)" IN tl,'.\ \\' 

Hp 
100 (JO() 

J'rLll'1'1}('(/)Ji/ /'{/II,.;" A/WUIIIII/1I1! /'!rJ//nd,' 



C,- 7() 

1)1111111111 

w = bera! bahan ~ 5792.5()5 111 

W . hcrnt shell I hcrnt hntll tnhan api I Iwrat hahnn I hernt dll\dln)'. rill)' I hernt 

(jear' 'WOO() Ih 

d diameter Illar cookr ·I,X,I It 

N ,= besarnya putaran ~'7,51 rpm 

7.51 :( 4,7'1 :-; ,jJ{il x 57()7'i(i'i I (), I<))S x (,J<./ ,,-/(l()O() ! () n \ ·to (l()(l ): 

I'lp ------------------------------------------------------------------------------------------
100.000 

efisiensi 60 % maka tenaga yangdiperlukan untuk memutar rotarv kiln adalah 

.~ lip / 0,6 .~. 14,l)!i i 0,6 ' •. 25 IIp 

Digunakan tenaga 25 lip 

Spesilikcisl l{otaIY cooler 

lupe 7 single shell direct rotary cooler 

Diameter Illar 4,X4 n 
Diameter dalam, 4,24 n 
Pall,FlIlg 

Putaran 

22,1'5 It 

7,51 rpm 

Tcnagn pcnggcmk )S lip 

21t, .' HI.OWEIt (;.171) 

--CJ----.. 
Fungsi . lllenghCl11buskan udara dan allllos!"rf untuk rendlngln. 

Kapasitas udara : 4233,450 Ib/jam- 70,570 lb/menit 

Suhu udara masuk : 30" C l'\6 "F 54() " I{ 

l'rarcncatJal'ahrik Alillillllllllll' j./olll'ldc 



Append/x ( 

P. BM I x 28,t>7 
Densitas udara : ---------- --: 

[{ale tldara 

R.T 

70,576 
()70,') , I clIfI! Illl'nil 

'-1·1 \ () (1': 1',) 
Power blower -

:1:1. ()()() 

1-\4 x ')7().~31 \ I.) 

-------------------- h)" lip 
33 oou 

Etisiensi 70 % 

Power yang digunakan 6.,,, i (),7 ').1)7:" lip .~. 10 lip 

Spesifikasi cooler blower 

Nama = blower 

Ralc udara 

Puwer 

Bahan 

.c 970,53 I cuf(/nwnil 

10 IIp 

. earboll sled 

29. . '.. .i\ CYCLONE (11-172) 

c- RO 

0,0726Ib/curt 

( Perry V. P 11_1()) 

Fungsi : Meillisahkan gas yang tilllbul dan debu yang mungklll terladi pada rotary 

cooler. 

Data : Perry edisi V halaman 20-82 

Rale gas-' 70,576 Ib/mcllIt 

Suhu gas : 175 (Ie = 347 (l F···· 80i' R 

}'rarCI/(.'Uf1c1 J'uhl'lk A/W/III/lIIII/I '·l(l/iru/,' 



(.- X I :~lr'fI('l1c1lX ( , 
.. -------------~----~.-----

7(1,57() I bl me nil 
Rat...: gas 

0,049 Ih/ curt 

Kapasitas gas c-- 50 ft/detik 

I ,tHIS PCIl;lIl1j1allg I',as 1I1aslik 74 /~() O,4X Ii' ('(), I) Ill' 

Dan Pcrry edlSI V Iwl 2()-X2 dldapat penampallg gas masuk 

1\(' I \(' x lie 
Ill' ~- 2 Bl' 

I\l' 2 Be"~ 6<J,12 ill 7 

/3C - 5,X8 ill 

IIC = 2 Be- 11,76 in 

DC 2 Ill' 23,51 111 

DE, DC 12 11,75 in 

I.e .J. 1)(' '17,07.,lfl 

SC DC/X 2,94 ill 

I.e 2 j}C' 47,()211l 

.Ie DCl4 - 5,lIX ill 

Spcsi rikasi cooler cyclonc 

Typc 1':J'llucnt dust cvclolH: 

Kapasitas .. 24 curt/delik 

Ukuran 

Be -- 5,XX in 

He = I 1,76 111 

DC '. 23,S I 111 

DE = 11,75 in 

LC - 47,02 in 

SC - 2,94 in 

ZC "47,02il1 

JC = 5,8.8 in 

/'rurCflCaflll I'uhrik /flllmw//lIIII !-Io/Inde 



A[>f'endlx (' (- X2 
--------_ ... ~ ----.- --- ---

.!umlah ~ 1 huah 

30. , EXHAUST FAN «(;-173) 

._~.r--l ... _~_~ 
L _____ J_ 

Fllngsi : Mengl:illarkan gas dari rotary cooler ke cerobong unluk dibuang kcudara 

bebas. 

Type . cl:lIlrifuge cxhau.'it fall 

'!lIlldal! ~as 70,576IhflTll:T1il 

Maximllill lemperalure gas ~ 175 C' C XU7 "R 

29 14,7 4')2 
i)cl1sitas gas ------ x x ------- (J.lW) Ibicuft 

3"9 14.7 X07 

70,576 
I{ale gas cc 1440) cllfr/l1lCIlJt- 24 cllliI<id I k 

U,04l) 

j'l:lJaga pl:llggerak 
:nooo 

·:risicnsi 70 '~.;) 

1),4/0,7 13.4llp'>-14.llp 

;pcsi fikasi 

ems ~~ Centrifugal 

tate gas ~. 24 cuf1/dclik 

'cnaga penggcrak ~. 14 lip 

:ahan ~ carbon steel 

lliniah ... I bUHI! 

"ureIlCUIIO j'u/Jrik /1//1/1/11/11/1111 I·I"/t,.,,/,· 

JJ()()() 
(H I'I' 



il(lf1<'/1(//X ( 

31.".', SClU:W ('ONVEYOI{ I (,1-174) 

t 

~ 
Fungsl 

Tvpe 

Dala 

: Mcngeluarkan Alh daf! Rotary [llll!c' illl'nUIu Hud,l'l I !C, "\1l1 

I'lanl Spolil or ( '1IIk-; 

: KapaslIas 25JiU)45 Kg'FIII' 

I ':kvallsi 11001s\Hllal 

Bulk I )ensll) . 192,29/< Ill/curt 

Perhitungan : 

Rate pengciuaran 

Volume '5595,374 . J92,29~ 29,097 CUIi/j,1I11 f), 4~4 \)c u rli men II 

PanJUng screw 'ISIt 

(\ !'x It:. i' 
!lp 

DO{)() 

Dil11ana: 

C : Kapasitas screw COllvcvor , cuWmcl1It 

W : bcrat material, lb/cuft 

I: : Material t:lktor '" 2 

//p 
C'x Is Ih: I-

:= 

33000 
O,4X49x 15x J lJ2,29Xx 2 

= 
33000 

-" o,ox,n !lf1 

'lp < 2 ; lllUka dikalikan 2 mcnjadi: 

,Ip 2 x O,OX47 0,16') lip dcngan lalilhahan mta,-rata 0,7~ lip 

Vlaka digunakan lenag" peng,gnak 0,1(19 + (),75 0,911<) lip" I lip 

Url1rCllc'U/lU I'ahrik "lI/lIIllIfIIllIIl 1-/(}l1l'1'/c 



Jadi spcsitikasi Screw Conveyor: 

u. Jenis 

h Knpnsltlls 

c. Class material 

d. Speed 

c. Diameter 

r. I'own 

g JUIllIah alat 

32. " 

: Plunt Spout or Ciulcs 

~)"\X,!H~ 1\.~~'!)11I1l 

d 

! 2 Rpm 

: 9 in 

I Ill' 

STonMa: (F-175) 

Fungsi : Unluk 111cnampung scmcntaraAIF, 

C-- X·I 

Type : Silinder tegnk dengnn bcjana bawah bcrbclltuk (WillS. /lagl;ln atas 

terbllka dal1 bagian bawah dlhuhllngkan dengeln screw convc\"or. 

Data : Kapasitas , 60913.093 Kglhari 

Gulk Density ~ 192,298 Ib/cllft 

f'crhitungan: 

Lubang pengeluaran .~ 30 ill 

Sudul konis 

Tinggi H 

13crat bahan 

- 45° 

··'/2 D·cR 

6091J,095 Kg/han 

i'J"LlJ"C!lC'Wlill'uill'lk AlllilllIIlIllfIIl-/o/lrrc/,' 



AppCl/iIlX ( , __ ~~ . _______ . ________ . _____ <:::~5 

Volume bal1an 

Tangki tcriSI 

ileml \Jahan 

Volull1e tangkl 

II 

II 

49'J2()8,844 

/{l 

Diameter 

~. 20]04,365 Ib:slli .,c, 4476J,()O] lb/slll n 
4476.\O()I, 

J 7,( (,L'_' gall"n 
I ')2,2')X 

, 70 - ()(l "" , 

~. O,l~ x 232,779 

502X() I .. ,·1·1 1-11' 

21)!),')'!' X /'1},.'I)X 

- 2<JO,97.\ cuti -- 2 \ 7,7ht} ~all(lll 

(1/1:\ it He,!" In it ,'I) , it 1~1 , I HI:1 III 1<; III 

. ';i f) I{ 

1/3 n R ; - 1/3 ;r r \ ( J{ I{ ; 

= 4/J IT ]{' - I!.lIT r' 

" 4, I 867 R '- J5:r~.<; '\olull1c <;(I."XO 1 .. '11 Ill; 

, 1192'5l.lh3 

49.221 111 'I, 1 () I Ii 

=2xR 

l'iilggi bah"" dalalll silind<.:1 

ringgi bahan dalam kOllis 

}} R ·Il),.?? 1 III 

(R-151in 

-2,851 It 

(4\),221 

·1, I 01 II 

l'i) III 

'inggi iO\a\ bahan dalam tangkl Tinggi tangki 

(4,101 + 2,851) n, - (',952 Ii 

,N ' ph 

ckunun vcrlikal, I's = 
(

g \ g,) 
},.' , 

(,211 ,;' II Ii) (McCabc,l1lm2'IX) 

Jlnan<l l's , Tekanan vUlikal pad'l dasar bejana (Ih 1112 l 

pb ~, iJulk density bahan (Ibiin') 

'orcl1n:mt7 l'llhrik A (11111 UII i /1/11 !-!, I lind" 



Ill'! J(' 1/ Ii If ( , 
- .0. ______ . __ • ____ .. ~_, _. ___ _ 

rriksi kocfisicn 

,. Ratio prcssun: 

ZT - Tinggl lola! Illateria! (It) 

R .I\lri-jari (n) 

Ps 

4,101 \' 1()2,2<)X . ( 
, '\' 2 x OA5x 0,') 

I' A 

'~ 935,291 

'fekanan lateral pad a tangki 

1'1 =~ K x Ps 

~ 0,5 .\ 6,49· 6,79 Ib/inc 

T\.~kanafl Iota! .,' Plolal ['s I PI 

'(oAt) I :;,2<1) Ibiin' 

'),737Ibifll 
) 

TekanlllJ design PJcsign I' 'j '( I'lolal 

Tebal Silfllder; 

/\ -
J I j) 

2. je-

11,684 

2x 127')0, 

0= 0,17 III 

" x 

I ( , 

, I ~,'l x 9,737 IIl/III" 

11,6X4 Ib/inl 

98,442 
OV5 -I-

OJ; , 11,61{4 

Digullakan lebal plate 0,') in 

FrarCflc..'<1I1U l'u/Jrtk 111/1111111111/111 /'/01/1'''/1' 

ny, O,'i~ diallihil ().'I~ 

0)5 Oyi, Jlalllbd (),~tI 



:'lppel1dlx ('. ____________________ ~ 

Teba! Konis . 

J:I --
j' /) 

- + ( , 
::: Ii, cosa 

11,6X,1 1»)(.1..1' 

2.\ 12750.1 IJ)(I 0,7()7 

. O}O" III 

Digullakan ll.:hal pl'lll: JiX IU7~ III 

Judi spcsifikasl product slorag.c 

a. Kapasilas 

h Dia/lwtcl sJ/ i lldcl 

(J()I) I.'.()IH "L~,haJJ 

IIX,"142, III 

c. \)iaJllt:lt:1 Illilallg sJlllldL'! · 30 III 

d. ling)!i silinJcr · 49.221 III 

e. Tinggi kO!1ls · 3'1.22 I in 

f. lebal sililldcr · 0,1 X7." III 

g. Tebal kOlllS • 1)J7'i III 

JJ.A' 

Fungsi 

Type 

Data 

Mengcluarkan All-'. dari [{olarv cook! IllCllUIlI Buckel I'IcY<lhll 

. Planl SPOl1l or Clutes 

. Karasitas' . (,0911,093 Kg/hari 253l(045 Kg/jam 

Fln'ansi • l-/oris(liltal 

Hulk Dellsity • 1<12.291{ !b/cuti 

)erhilungun' 

C.-X7 

~ute pengcluaran 

(i)lume 

'= 2531(045 Kg/jam = 5595.374 Ibijalll 

_""·5595,374 • J 92,2!)~ - 29,097 cufvjam 

c= 15ft 

~ () ,4849clI fL 111enl\ 

al1.lung screw 

r"rCnC([IILi j'ahrik AlwlIlIlliulII J-/UlIrtc/c 



1/1' 
(:1 !.x Ifr I: 

) \(lOt) 

Dimana: 

C . Kapasitas screw l'ollvcyor , l'UrUI11l"l1It 

I, . l'aTl)ang, Ii 

W . b(;rat makrial, Ibh:urt 

F : Material faktor'" 2 

I If' 
( ~r 1,.1 JV.r I:' 

33000 
O,4X4lJx ISx I ')2,2')X.I ) 

= 
]]()()D 

"" 0,0847 /If' 

IIp,,2 ; maka dikalikan 2 I11crlJadi: 

lip - 2 x O,(JR47 - 0, I (,l) lip dcnganl:ll11bahan rala-rata P.7') lip 

Maka dlgulHlkalllcllaga p~nl.'.genlk () 1(11) I OJ" O,lJ 11<) lip. I lip 

.Iadi Slll.:si fikasi Scn.:w Convcyor 

(I. .Icllis : Plant Spolll or (,Iules 

h. Kapasilas . 2"lXJI4'i Kg/!)<I1ll 

c. Speed 12 Rpm 

d. Diamcler : <) ill 

e. Powcr : 1 lip 

f .Iullllah alat 1 

}' rarC!1cclll<1 I'ahrik A /1l1/1il1/11I1I! t IUIII'Ii /" 

c- xx 



AppendixC 

34.AIF3 BlTCKET El,EVATOR (J~l77) 

Fungsi 

Type 

: Mengangkut AIF3 dari screw conveyor menuju storage product 

: Centrifugal Bucket Elevator 

Perhitungan : 

Bahan yang diangkut 

Bulk Density 

= 60913,093 Kg/hari 

= 192,298 lblcuft 

Tinggi Bucket Elevator = 25 ft 

Sudut elevansi = 90° 

Bersadarkan Perryy ed 5, tabel 7-8 

Ukuran Bucket 

Spacing 

Kecepatan 

= 8 x 5 x 5,5 in 

= 14 in 

=225 fpm 

Kapasitas = 27 tton/jam 

('- 89 

Spesifikasi diatas berdasarkan material dengan bulk density 100 lb/cuft. Untuk 

bahan dengan bulk density 192,2981b/cuft dan kapasitas 2,538 ton/jam diperoleh: 

Speed belt = 2,538/27 x 100/192.,298 x 225 = 10,998 fpm 

Tenaga bucket elevator = 2,538 x 2 x 25/1000 = 4,8 

Efisiensi 60 %. 

Maka 4,8: 0,6 =8Hp 

Digunakan tenaga penggerak 8 Hp 

Prarencana Pabrik Alumuflium ftouride 



Appel/{I!x ( , (-l)() 

.buJI ~pc.~llikil.\, 1\/1, I !1I(,~cI dn':IIIl' 

a. Type : Ccntrifugal lIueket 1:levator 

b lJkUr:l1l Budet ' Ii ~ .~, .".~ III 

Spacing : 1,1 III 

Tinggi Bucket l'il:vatOl . 25 fI 

Tenaga penggerak : 8,' lip 

J lImlall I hllah 

Fungs;: [)IlIl/k Illcnalllpllllg semen tam AI,'()l 3fl.,() 

Typc : Silinder lcgak dcngan !Jejalla ba\vah bcrbcntllk kOllls. ball,an alas 

tcrbuka dan baglan bawah dihllbungkan dengan scrcw COn\C\llr 

J)ata , Kapnsitas -- ()()Il 1\()<).1 Klliilall 

Bulk Densitv -c 1'/2.l'/X Ib:clIli 

I'crhillingan: 

Luhang rcngc1l1aran .C 30 in 

SlIctlit konis . '15" 

Tingg; II Ii, D j{ 

Berat bahan ~ 60913,095 Kg/har; 

~ 20304 )65 I bisi n 

j'rarel/ClllIU l'uhrik .'11111/1111/111111 f-/IIJ/nt/(' 



AppendIx C 

Volume bahan 

Tungki lcrisi 

Ikrat bahan 

Volume tallgki 

II 

II 

4\1\1268,84'1 

/{\ 

R 

447(d,O()] = 232,771) culi ,. 1741.422 galloll 
1lJ2,2(}~ 

o,~ x 2Y2,77() ?()(),971 run 217,7()') galloll 

, 502 80 I .. ~·I'I 111' 

(113.\ IT I{''\ I/.ln 1(1) I IT R', r 30i.' III 15 III 

.. 111) R 

~ 1/3 n: R' - 1 i3 ]'[ r \ ,. IT R \ 

'··4/1 n H \ - 1/3 ]'[ r' 

1'1 I) R 

4, I X()7 R' 

119251.163 

~4q,nl in 'c4,IOI n 
Diameter 2 x R 

= 2 x 4Q,221 in·~ 48,442 in 0, 4, 101 It 

II" \( 49,221 in ",4,101 It 

c - 41 

Tinggi bahan dalam silindcr 

Tinggi bahan dalam konis -( \(-15 lin C'. (49,n\ ··\5)in· :H,22lirF 

·2,85 I n 
Tinggi 10lal bahan dalam tangki ~ Tinggi tangk i 

(4,101 + 2,851) n 

Tekunun vertikul, Ps 
H ph (g .~c) 

Dimana : Ps = Tekanan vertikal paJa Jasar bejana db/in') 

rb = Hulk density bahan (Ib/in') 

= friksl koefisien = 0.35 0.55: diambil 0,45 

I'rarcncanal'ulirik A I II/II 1II/1I111 I {-lollndc 



Af'f'(,III~IX (' 
-------~-----.----.. ---.------ .. -. - ---------.. -.--_ .. -.- ---

,- Ralio pre.ssun: 

ZT = Tinggi total malerial (n) 

R = Jari-Jari (It) 

'" Y35,2Y I ,1>/ , 
/Ir 

Tekallan laleral pada lallgkl 

1'1 = K x Ps 

~ 0,5 x 6,49 -··6,79 Ib/in 

TckanLln lolal Ptotal 1', I 1'1 

- (6.49 I 3,24) Ib/in 2 

= 9.7J7Ih/in2 

Tckan:ln design I'design I'· \ I )l(ll;d 

I'.: \ ().7.17 [h, In 

II ,()X4 Ibllll: 

Tcbal Silindcr. 

" J' f) I, "'----.---- + ( , 
2 /e- I' 

[1,6114 x 9X,4/12 
-= ---.---.-~-----.----- -+ 0,125 

2x 12750x 0,8- 11,684 

=- 0,17 ill 

)iglillakall lebal plale c 0,5 in 

rcbal konis • 

" /) I:~·= - .-- ---- -) (" 
2 Ie cosa 
11,684 .t ':18,442 

==- f 0,125 
2x 12750x O,8x 0,707 

=:: 0,205 in 

'roret/callu i 'uhnk /11111111111/1111/ i'i(}/ll'Idc' 

... U}5 OJ,5; JiulIlbil 0,50 

t-l}) 



~1rr(,I/(11.\ (_' ____ _ 

Digunakall lebal platc .• ' 3/X· 0,375 ill 

Jadi spcsifikasl product storage: 

a. Kapasilas : 217(1,76l) galloll 

h. I)lalllc!l:r sdllltkr (IX,·1,12 III 

e Diameter luh:lIlg silimkr . .W III 

d Till),',gl sililldcr .1'1,.1.' I III 

c. Tinggi konis : :l4,nl III 

r Telml silillder 0.1 X7" III 

g Teind koni~ (U7~ ill 

g Bahan (';1 dlOIl s1t:ci 

h .llIllllah 

SCRE\V CONVEYOR III (.1-17(» 

~ 
Fungsi 

Type 

Data 

: Mcngeillarkall i\lh dan Rolan l'llllll'1 1llL'1l1111l 1{IICkl'] 1·ln;I]I)] 

. I'lulIl Spout or ('11Ih:~ 

: Kapasitas 

Flevansi 

: ()OY3 I ,OIJ3 Kg/hari 

: Ilorisoll!al 

nulk Densltv : 192,2'18 Ibicuft 

Pcrhit llngan : 

Rate pengcluaran 

Volume 

= 6093 I ,093 Kg/hari = 2538,045 Kg/jam 

~ 5595,374: 192,298 29,097 cul'tl,alll 

Panjangscrew =15rt 

( 'r 
/If' .~ 

/ .. r WI' 

DOOO 

I, 

"rl1rCIICCl//U I'lIhrik A//II/I/1l1i/l11/ f./llllri,{c 

')')95,314 Ibijal1l 

0,4X49clIl't 1Ill'II11 



l)imana • 

C : Kapasitas screw conveyor, cuII/mcnit 

L : I'anjang, n 
W : berat material. Ib/cuft 

F : Material I~lklor ~ 2 

( \ I.x If/r ,.-

330()O 
O,4lWh I :'i.1 192.29Xx ") 

J3()()() 

-" (),O~47 /Ie 

lip 2 ~ Ilwka dikalikan 2 Illenjacli 

lip ·2" O,OX47 -, O.I()'i lip dcngan tamhahan rata-rata OJ" lip 

Maka lhgullakan tcnaga pcnggcrak . 0.169 I O.7:'i tl.911 \) lip" I lip 

.Iadi spcsifikasi Screw Conveyor • 

a. .fcnis . : Plant Spout or Cllltc~ 

b. Kapasitas : 2538,045 K&lijam 

c. Class material d 

d Speed : 12 I{ pill 

e Diamclcr : <) in 

r. 1'00vcr I lip 

g. JUIllIah alai : I 

I'El:tPUS'f",~" , . 
IJIIl"enltal Katolilr: WI4y.. ;;,~ .. u .. _."' J 

IURABAI'A . 

"rurenCUIIG "uhnk A 1111111111/1/11/ "Iullntl" 
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PERHITUNGAN ANALISA EKONOMI 



APPENDIX I> 

I'EIUIITllNGAN ANA LISA EKONOMI 

I. !\h'IUtil' I'l'nafsiran lIarga AlaI 

0- I 

Ilar!'lI-harga lIlal pmduksi dapal bert/bah seliap saat, tcrgantung pada 

k(llldisi pad a saal illl lllllllk mClIlpclkiraklm harga aial-allil lersebul lIIaka perlu 

thtanya"an langsulIg kc produscn pcralalan di dalam ncgcri yang sudah bisa 

II1cmhuat peralatan-peralatan dari pabrik Aluminium Fluorida ini. 

Scha~a/ (olltoh. misal evaporator, reactor, storage dapat dipesan dari PT. 

t\kUl lill)\ Prillla di .Ialan Kalijatcn 114 Sepanjang. Unluk conveyor, lIlisal dapal 

dipesall di 1''1'. PI/alllid !'vlas Penlana yang berkanlOT di .lalan Knmggan 70 

Surahaya (Sulllher : pelllnjuk Iclepon Surabaya tahun 2002-2003, yellow page, 

halaman 21C). 

Sedangkan untuk pcralatan-pcralalan lainnya yang ull1um misal pompa, blower 

dan lain-lam dapat diheli di pa~uran yang ada di Surabaya. Pembelian peralatan 

inl diw,aha"an dihdi di dalalll negeri karena bila dibdi dari Illar negeri akan lehih 

Iliallili. apala!!i dell!!"'} nilai IlIpiah bcgilll rmlalt dibanding dcngan nilai dollar. 

2. l\kttllll' I'l'Il11k.~irali Barga Bllhlln Baku dan Proiluk 

I Jnlll" hnrgn bell hahan baku dara! diperkirakan/ditanyakan lang~ung ke 

pasillilli £Ii Sumha)'a Sdlil!!ili lIIisal <Ii Brala (,helll <Ii .II. Tidar 89 Slirahaya 

(SlImhcl pclllnJlIk Idepoll Surabaya talum 2002-2003, yellow page, halarnan 

1()2 ) 

Scdangkan tllltll).; prodllk Aluminium Fluorida dapat diperkirakan harga 

,1ualnya dan BirO Stal/stik tahllll 1998 halaman 35. Snma halnya dengan harga 

poalatall, harga harang haku <Ian prouuk ini sering bert/hah Ihcrheda hargnnya) 

Illengingal maslh kurang slahilnYll kcmlallll ncgara. 

I\'rilllllngan Bahan Baku 

) I. Ilar~n Barang Bakll 

A12(h31120 

Harga beli Per kilogram 

Kdlllilihall I'crhari 

l'r(//"('I/(·III1.II','''l"Ik .'11111111111111111 1''fIJllrule 

_. Rp. 4.000,-

57.972,662 Kg 



.1"""/ld'l" I) 

Ilarga beli Perhari 

Harga beli Pertahun 

= 57.972,662 Kg x 4000 

= Rp. 231.890.648 

= 330 x Rp 231.890.648 

Rp. 76.523.913.840 

II~SiF" (;\sam Fillosilika) 20% 

I htrga bcli I'er kilogram 

Kcblllllhan Pcrhari 

Hal"!!il beli Perhari 

Ilarga hcli I'crlaltttll 

=Rp.IOO,-

= 263.552,64 Kg 

= 263.552,64 Kg x 100 

Rp. 26.355.264 

~ .UO x Rp 26.355.264 

= Rp. 8.697.237.120 

0-2 

Tolal PClllhdian hahall hanl & pemhllalan 

2.lllarga .Iual Prodllk 

Rp 85.221. 150.960 "" 85.221.200.000 

Prodllk ,\luminillll1 Floride (AIF)) 

Ilarga .illal Pcr kilogram . Rp. 10.000,-

I'wdlll..si Poha/; - 60913,093 Kg 

llmga jllal I\:rhari = 6091 \093 Kg x Rp 10000 

Harga jllal I'crtahlln 

2.1.llasil Satnping 

Silika. 

Ilarga jlla\ Pl~r ki\o!:,'Talil 

I'roduksi Perhari 

Ilarga J lIal I'erhari 

~ Rp. 609.130.930 

= 330 x Rp 609.130.930 

Rp.101.013.106.900 

= Rp. 500,-

= 29105,576 Kg 

= 29105,576 Kg x Rp 500 

- Rp. 14.552.788 

Harga jllal Perlaltllll 330 x Rp 14.552.788 

Rp.4.802.421.000 

lolal harga pell.lllalan produk = 201.013.206.900 I 4.802.421.000 

~ 205.816.000.000 



3. Pcrhnungan CiaJI Karyawan 

Gaji Karyawan Pcrbliiall 

J)llclapkall I lallllll pl.ldubl 

Rp. 11('X~() O(l()-

(Tcfmasuk 11injangHil hari Raya, I bill ~all) 

Uil,ll I labull 

-I. j'ctllllllllp,1l1l Ilillyll (1111)(11." 

II A II 

KcLJUlulHlII I'CI hur, 

I Iarga air M3 

Ilarga Air I'crhan 

Harga Air Perta/lUll 

b, Fud Oil 

Kdlllluhan l'u~~1 ()II (iapFIIll 

Ilnrga Fuel Oil 

Ilarga I· ud Oil I'l:rhan 

Ilarga Fuel Oi I Pl:rtahlln 

llarga Utilitas 

I{p I \()X'>O (ll)fl , I; hill 

I~p I 117'1 'i()O(HI() 

- Rp. 7000 

/{p. lOUD x I()O M' i<pl()()O()U 

330 x !{p 700.000 

l{p.l 11 (H)(ll)()(j 

17.7"1< II/hI' 

7 R p. 2000!!,t 

- Rp. ~ooo.\ .17.7511 75.5 I (j{)O(),-

330 x Rp 7'i'5I()OOO,-

- Rp. 24.Y20.2RO.OOO 

7 Rp. 25.1512XO.OOO 

5. Pcrhilullgan Ilarga Tallah & Banglillall 

Luas lanah & ballgunan 

Luas ballgullHll 

I 1;11 ga lallah 

Ilarga Ban[!,lIlHlll 

Total harga (anah & bangullan 

6. blaya l'cngcmasan 

a. Aluminium Florida 

13eral produk tiap bagian 

13iaya liap bag 

.~ 10.0001112 

4107111} 

/{p 200.(lO()x l(l()()() '11' 

I{p. 2 000 000 ()()() 

Rp. 15().()O(l x 4107 M.' 

Rp. /J 1I,())(J()()i! 

= Rp. 2.fi 16.050.00() 

c 50 Kg 

= Rp. 1500 



Biaya kCIll<lSall pcrtnhllll ()091),09.l x :U(} x I{ P I 'i ()() 

50 

()O]. O.1\). (,2() 

h. I{aw:-'illka 

Ikrat pro<illk tillp hllf!,iall 'i() K g 

Ilillyu Ullp bagl!111 I\\>. l'it)() 

Blay" kl.:11lH~all pcrtahull )l)1()\'i7()" \ \() ~ I{p I 'i I )( I 

50 

Rp. 21i1l.14'i.20() 

Tolal Biaya Kemasan = Rp. 971.184.820", 971. 185.LJOO 



I\ppenOlX IJ H~._._._~._n_ ... __________ ~ ____________ . __ .~.::1. 

Tllbd D. I. Ihngu Pernlnllln I'lIhrik Aluminium Flumid". 

r-~.-- --~---- ._------ .. - ------- ,---- ---.-----.--- - ..... -.----.- . 

No. Kodc Nama AI at Jumlah Total 

f----
. F-112-

---.,-,-- _._-.. -~-'---- ---- - --+_ .. _--.. -. -- .. ---_ .. ----. ..I{ P x! ~O() __ 
I. 20 % ~·bSiF6 Storage 2 200.000 

2. L-113 20 % H2SiF6 Pump 1.500 

3. E-114 20 % I hSir(l Ileatcr , 61.200 

4. F-11O AbO}.3IbO Storage 50.000 

5. J-III Ah02.31 hO Screw Conveyor 40.000 

6. R-120 Rcaktor 200.000 

7. 11-121 Si02 Ccnlrirugc '2 449.000 

8. F-I22 Alh filtrat storage 100.000 

9 1,-123 AIF~ Fillrat Pump 1.500 

10. V-130 Alrl evaporator 400.000 

I\. E-!3! A!Fl evaporator barometic condeser 5.000 

12. 0-132 AIFI evaporator exhaust fall HI 000 

13. M-140 AIF] crystallizer 1.216.000 

14. F-141 AIF131-hO Storage 701.500 

IS. L-142 AII:'J.3H20 Storage pump 1.000 

16. H-143 AlFdH20 Centrifuge 2 449.000 

17. F-144 AIF} .3H20 filtrat storage 7S.000 

18. J-14S AIF}.3HzO kristal screw conveyor 40.000 

19. £3-ISO AIFdH20 Rotary dryer 294.S00 

20. G-ISI mower 94.600 

2J. E-152 lleater 161.100 

22. H-I53 Separator 47.300 

23. J-154 AIF,Ji-bO Screw conveyor 40.000 

24. 8-160 Rotary kiln 354.500 

25. 0-161 Kiln air blower 141.000 

26. H-J62 Kiln cyclonc 47.300 

27. 0-163 K i I n exhaust lim , 0.000 

28. R-170 Rotary cooler 140.0()O 
, . 



,Appendix D \)-6 

29. G-171 Blower 94.600
1 

30. G-17 Cooler exhaust fan 47.300 

31. J-174 AIF, screw conveyor 10.000 

32. F-175 AIF, storage 100.000 

33. J-176 AIF, Bucket elevator 40.000 

34. F-I7R AIF. Storage IO() ()OO 

35. J-179 AIF, Screw conveyor 40.000 

Peralatan Utilitas , 
I 

36. i F-410 1 Auk penumpung air PDAM 7 4.600 I 
I 

I Pompa bak pcnampung air !'DAM 37. i L-411 I. 500 
I 

38. i F-412 I Mcnara air 2.200 

39. F-413 Tangki penampung air untuk 2.200 

demineralisasi 

40. L-414 Pompa demineralisasi 1.000 

41. P-415 Cooling tower 401.072 

42. F-416 Bak air cooling tower 2.175 

43. L-417 Pompa cooling tower 2 3.000 

44. F-418 Bak air hangat 2.175 

45. L-419 Pompa air hangat 2 3000 

46. E-420 Tabling demincral isasi 749.613 

47. 1'-421 Tangki pcnalllpung air 2 17.' 

48. 1,-422 Pompa air umpan boiler 1.000 

49. P-430 Boiler I R3.652 

50. L-431 Pompa fuel oil 2 2. ()O() 

51. F-432 Tangki fuel oil 2 4X 000 

52. P-433 Generator 2 1 XO.OOO 

TOTAl. 7441. 10J 
-- .--

\ ~, ,j • 

,.:. . ;. .......... 

"'1 



Tabel 1)2 nap karyawall Pabrik Alullllllllllll I'lu()ridn 

r" ----r--· .. ---··.·· .. '"'' ..-. l·'l;;~lah I (;uji/orang . Ga;; Total No Jabatan 

I 
: Rlipinh Rupill" (Hpl 

i (/{p) j 
"0 i.I-r)jrckt~,r lJi,i~na 

' ., .. . ... 
, 8.500. O()O !UOO,()OO 

, 
02. Dlrcklur tckrllk dun produksl I 6.000,000 ! (J 000 000 

OJ. Dirckluf kcuilngan dan Ildm;n;strasi I 6.000, nOD I (), 000. 000 

04. i K:allug lekll i k 1.(100,000 i ) 000000 I 

05. I Kabag produksi 2.000.000 I 2,000.000 

(16, I Kallng keuungun 
, 

I '2 (lOU. ()OO ! 2000.000 

07.' Kabag pcmasaran 2.000,000 2.000.000 

O/). Kabag Ull1UITl 2. ()()(), O()O 2000.000 

09. Kasic utilitas 1.500.000 1.500.000 
, 

10. I Kasil~ perbalkun, gudang. sparepart I 'i()() (lOO I ," 00 (100 , 
I 

Il. i Kasie ballllll bak u. pCllgepakan. 1 . 'i DO ()()() I 1 "O() OOIl , 

gudang produk 
I 

12, Kasie proses <1 1.)00000 I (] O()O 000 

13, I Ka:;le pcml)lIkuun I 'iO( I O()() 1 <i 00 noo 
14, I Kas;c keunngarl 1500. no() 1 ,5 O(). 000 

15. Kasie pcnJualan, pro(tJosi 1,500.00{) I. SUO. O()O 

16. Kasic pcmbclian 1.50n.OOO I. son. oon 

17. Kusic humus Jan umulIJ 1 . 500 (lOO I "O(). 000 

18. I Karyawan utilitas 8 750 ODD 6 O()() 000 

1 <). Karyawan pcrbaikan & pcmclihnrann 16 750.000 12000,000 

gudung sparcparl 

20. Karyawan bahan baku, pcngcpakan, 16 750.000 12. OOU .000 

I gudang pwduk 
I 

2 L I Karya wan proses 20 750.000 15.000.000 

22. , Karyawan laboralonum 4 750000 3.000.000 

23. Karyawan pembukuan 4 750.000 JOOO.OOO 

24. Karyawun kcuangan 4 7S0. DOD .JOOO.OOO 

25. Karyawan pcnjualan, promosi 4 7S0.000 J . (JOO. 000 
-----_. 



1 
; " . 1 . - .• - ... - •. --"----~-. 
I 26. I Kuryuwun pcmbcliall .~ !~()()(}() 
, . 

\ 

27. Karyawan humas, umum dan 32 I 750.000 

kcamrman \ \ 

\~~~ Karyawan hanan~~ ~___ ~ ~ ~ _ \_Il~) __ \ ___ (lO(] 000 

L .. l To~n~ . . . I 

--- - , .. - .. ~~ 
1 UOU (lO() \ 

24. oon. non 

6.000.000 
. ~ -- -- . 

11(, K,\{) nOll 
I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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