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1. (a)詢町3蘭面蔵/― 希薫鋪辱そ渾R:
Draw spbols of following equipments&instruments:

〔)金 ざ漱 油油
Platc&61ter■ ame press

(ii)伽)
Stealllll trap

(lii)~
Cyclonc

〔V)R伽能 ゛覆
Stcamjct可∝tOr

(→ 中 ql"
Control valvc (1)(5)

P.T.0。(l of4)
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・
)鋪 赫 /中 でおヽ:
W五te following cquations/rclatlons:

o)帥 ね

…Dittus Boelter cquatiOn

(五)ヽ 中ф ざ 爛‖‖てた 嗅l颯ヽく1ノ‖ф 奮
即呵科

Relation among individual&oVerall hcat transfer cocttCient.

(li)HTU｀可NTU可■3面口可Rttζ キヽ馬 こlqく ヨ計
ぜ積羽ビ可可1ご

Fomula for height ofpacked toWer using HTU&NTU.

(C) (i) fギ単署1計
…

■計]幕耐派T可ズミ¬T合¬書可―¬景可含Чこゆミ?

What arc the factors attcting profltability ofinvesment?

(ii)3新動嘔tWョ含引1でFぼミ?

Whatis meFmt by optimum design?

(ili)詢再甫 Л嘔画 ¬耐口希薇R― RusuJ TR― t楡べ |

Write cnthalpy balance equation for tnple cffcct forward

evaporators.
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On/2X3)

『

均

(8)

feeding

0

新漱 ね ヽお 論 28%釈油 含40%Ж煎 市 ぃやW輔爺 ボ 師諏縮

き鰤R鋼四命 H‖ l‖Ч■iマ新豪 |1舵肴蘇25,000f和1だ。薫 diЧ 60°Cti輌輔うЧくH

甲 0.2 vcII12_60°C)ミ 1可FⅧ l・4 kg/cn12 008.7。 C)R捕T'wnて面

さ IB.P.R.25°Ctl輛 鰊画鼈 でにざ田R爾噸漸いE670 kcalh m2.ctl副 ン
『て成田

哺alul」 1■爺ぺ1卸泊て口肴― R― t:

Calculate the alnount of Steam requirod for concenmting the solution of caustic sOda

tOm 28%W of solidS to 40%W solidS in a single`rect evaporator.Thc fced ratio

25,000k9亀r and IS tCmpmture is 60° C.Thc absolute pressure in the cvaporator is

O。2 kg/m20.p.60° C)。 Saturated steam江 1.4 kg/eln2(108.7・C)ヽ わ be used盤

heating medium.Thc B.P.Ro is 25° C.If thc oVerall heat tasfer coettcient is 670

kca1/hr m2.c.calculate thc heating surface required.The enthalpy data for various

streams are as follows:

_  qlЧ O。2 kg/cm2=623 kca1/kg

Vapour at O.2 kg/cm2≡ 623 kca1/kg
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*a zgxNaoH 60 ocrn = 5o kcal/kg

28% NaOH at 60 "C: 50 kcaUkg

*o +ox NaoH 85 "ctR:90 kcal/kg

40% NaOH at 85 oC :90 kcal/kg

rTIq 6 5Eil wr 1.,10 klcm2 : S}4kcaUkg

Latent heat l'. at 1.40 kd*'z : 534kcal/kg
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3.5赫 ざⅢ ¬合狐舗甫40%嫌T寺申 さ,論野 -1肝5фく引さや雨 稀前

`diq,9o%哺
蒻きJh゛ね

`diq'lo%η
同寺轟hメ :H含可希|― 赫

翻ゴ田葛12.4ミ,台剌 輛 東赫 劇 哺面 論 alul■ l■餘RI典 oH

―
哺コてて新＼晰≧J鷺爺

…

Щさl

Am破 雨 t Of berlzenc and t01uene containing 400/O IIIole berlzene is to be separated to

givc a top product of 90%mole ofbelzene and bottom product∞
ntaining 10%molc

benzene. Using an average valuc Of 2.4 for relativc volatility, calculate number of

theorctical plates required at total rcflux.Also calculate minimum reflllx ratio,if feed
(17つ

is at its bOiling polnt.

4.甲 濃 う軸 詭 → 』 町可

“

希 酬 15.5°C t 43°C雨 ボ 絲 肩 関゙1ミ |で脳 き

魚 く、輌 lに 誦 司 蒻揃 絲 Π
て面 ミ奇 稀 100。Cπ さ 1釧田 ξttS市 ま 如

軍喪,nm配 15.7要素ビロ ul,s可 3500 kcaVhr m2ocミ 1誦扁R缶
薄`ょ訥 爛1ls硼 4.0

ぎ 繭 uloS研 7.O kca1/hr m2ocさ 1 2250 kg/hrや
可i漱,詢 もu‖ o.8 kcaVkg°C

諭ボ фヽJlミ I ЧttЧ珊赫 翻噸4.10油哺q:u"間 4.83辞Rさ命

Fuel oil in a tank is to be hcated mm 15.5° C to 43°
C by mean of SteattL(X)ils.

Exhaust steam is uscd fOr heating whiCh is at 100°
C. Fuei sidc heat transfer

coerlcient is 1 5。 7 and steam sidc cocl田 CiCnt is 3500 kca1/hr m2oc.The fOuling factors

for steam is 4.O and for id oilis 7.O kca1/hr m2oc.The∞
il is requircd to hcat 2250

k8術 he1 0f Spcciic heat O.8 kca1/kg°Ci The insidc pipe dia.iS 4.10 cm and outsidc

dia. is 4.83 cm. Calculate

(i) uqqdz*s!F{6frfu{€
Overall heat transfer coefficient

(ii) Efirrqrhqfr qq-a1fikq t

Heating surface required
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5。 事 面漁Π…コ 勤ヽ阿1ヽ針2%諏熙 洒勲「ミ,哺哺計さ20°C靱「環赫

фulさ I Чuぎ ヽ ,狐 ft tqII蘇 H70 kgぬr m21_希 ξピ 1覇撫 れ頭 硬

椰輔m)裁鍮 食刹台さ98%押軒m諏耐M下甫さで漁 1-甲

Rホ新油さ|

qlЧ―,F ui‖

…

yc=0。746χ .

HTU=2 1nZ命凛 諭ホボ奇‖ЧJl翻改 |

An ammonia‐ alr mixme contammg 2%ammonia is to be absorbed with water

at 20° C in a packed tow∝ .The wattt and gas rates are l170 k」 h m2 baSed on ernpty

tower cross―sectiono Estimate the height of tower if 98%of ammonia in entcring is

to be absorb屯 the tOWer Op飩∝ ■ l atn prsure.The equilibrilm relatioll is

yc=0。 746χ .

HTU=2 meter
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