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PROCESS EQUIPMENT DESIGN&PLANT UTILITIES

ffie qqq 'fir-itl
Time allowed : Three Hoursl

l. (a) ftq sr*luit+ rfts frfqq ,

Draw symbols of following equipments :

(i) qi{-Mqr€
Non-Return Valve

(ii) fieqffiiqt
Heat Exchanger

(iii) kqfffi{
Reboiler

(i") 3lftfuqtrc{

Orifice Meter

(v) a€ftftc{
Venfurimeter
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(b)洵町希衡 ¬ヽ劇澪硼 /呻 衡鮨R:

Writc cquations/rclations for fo1lowing:

0)瓢 側 「喘MH希 1＼ 躙 ow諭 師 図 弔 H‖ l‖ЧJ:マ巾 硼

Equations to calculatc stcaln and water requirctnent fbr distillation column.

fii)HTU哺 NTU tt Wれ 哺 潔織 漁 哺颯 ¬マ

Follllula fOr height ofpackcd towcr using HTU&NTU.

〔⇒ ヽ 紺 論 は ざ 4UI可 硼 而 鋼 さ ?劇 Hョ llヽ |

What is meant by feasibility survey?Explain。             (21/2X3)

(C)(i) 
…

ф luH希

'R気

製 HH甲 ¨ 囀suJヽ Rぺ |

Writc material and enthalpy balancc for distillation column.       (8)

0)ざ …q:こく咽 回 ゛
`Ч

●RR爺 油 飛 樹 ョ |

,      W五 te b五cfnote on storage and trcament Ofraw water.         (8)

0り 哺 調 論 劇眼呵゛ Hф R Щ 輛 鴻 飛 剣 ョ |

Writc short note on size and types ofpackings.                   (7n/2)

2. マ石¬S口
'5000 kg/hrゴ

ロ lo%詢Rf素口,｀頭 呵ioiさ lfに 40°CRさ 040%¬R

論 而 晰 ヽ 1油Ⅷ ミ1壷爾 w甲 1.03kノcm2さ IⅢ 躙 3-W

雨 R― さ1躙 珊

“

F稲 134°Cミ l uH‖ ぜに嗅間、くず ll中 1500 KcJん r maC

さlJiUHi fボRI

① ま

…

漏

0)Ⅷ 肴 H‖ l

椰活赫 R qlЧ゛彊希1＼¨ ボ hi:
d:Ч
°C   m Kca1/kg

qlЧ    F

40       613.5      40.5

100       639.2      100.0

134       651,4      134.4



CH307/CP307

40

100

134

o of4) 152

An evaporator is to be fed with 5000 kglhr of solution containing l0% solute by weight.
The feed at 40 oC is to be concentrated to a solution containing 40% by weight of
the solute under an abs. pressure of 1.03 kglcm2. Steam is available at an abs. pressure

of 3 atm; saturation temperature 134 "C. The overall heat transfer coefficient is
1500 Kcal/trr m2.C. Calculate :

(i) Heat transfer area

(ii) Steam required

Enthalpy data at various temperatures for liquid and vapour are as below :

Tanp. "C Enthalpy Kcal/kg

Vapour Liquid

6r3.s 40.5

639。 2

651.4

100。 0

134。4

3.

(17)

甲 udd即 師 T фiuH慾 暉 T命聞 ЧHiさ,豫 n350 4HIH_漏 ハ 記 諭 軍 さ

'翔

40%

π赫 ゛ 60%ⅧⅢ 論頸 ―顆 鎌Π ЧHIさ 1前 岬嘔,97%取締 哺
奇研
`diボ
98%取 れ さ lm3可 薫T3.5さ 1哺應〒南

―
取 ミ |

3il?dtrifi{iqrvrrafrFqq r

ztr qF ei.fr sa{c fr qrf,r +d il
＜ａ＞

０

+fi{ sl sTgtIR 78, &t{ 61 ugqp 92

囀:H3前で,可さ:

χ 0 0.loo o.20 0.30 0.40  0.50  0.60 0.70  0.80 0.90  1.o

y  0 0.185  0.36  0.50 0.61  0。 70  0。 78  0.84  0.9o  o。 95  1.0

A continuous ttactiOnating c0111mn is tO separate 350 g― mole/min.Ofa binary mittture
containing 400/。 w bcnzene dtt 60%w t01uenc.Thc tOp product cOntains 970/Ow berlzcne

and bottOm product cOntalns 980/Ow tolueneo A reflux ratio of3.5 and feed is at b.p.

(a)Dctermine No.ofideal plates

O)Calculate the molcs OfOverhead and bO■ Om product

Mol.Wto benzene 78,Toluene 92

Eqbm data are as f01low:

χ 0 0。 100 o。20 0。 30 0.40 0.50  0.60 0。70 0。 80 0。9o  l.0
y 0 0。 185  0.36  0.50 0.61  0,70  0。 78  0。 84  0.90  o。 95  1.0

(17)

P.T.0.
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4.51-1鋪繭 Hqi。て漏哺‐ ま I印｀ゴ 輔 申 (Cp=4.2 kJなg・K)論 450°K

0350°K7'300°Kπ 呵0(Cp=4.2 kJ/kg・ K)や 漁 喘tJ:ミ 1命m、 訂 ゼ漱 ,1

漸 ハ。蘇さ頂命訂だ浦さてiЧu綸爾台5鮨用ハ.哺蘇含顧蒔Tミ |も両゛囀ゴ

証 Ⅲ 限 論
―

― "H則
:1000W/m2K● 1500W/m2Kさ |‖Ч■:ゴ冷 R:

(a)まま原油国

(b)裁 Hql遍 (J瀾両さ命漏 う赫 赫

In al-l countcr■ ow shcll and tubc heat cxchangcr a proccss stream(CP=4.2 kJ/kg・ K)

is coolcd hm 450° K to 350°K using water at 300°K(Cp=4.2 kJ/kg・K).Thc prOcess

strcam flows on shcll sidc at a rate of l kg/sec.and water on tubc sidc at a rate of 5

kg/sec.Ifthe hctt transfer coefflcients on shcll and tube side are 1000 W/m2K&1500

w/m2K respectiVely.Find:

(a)HCat ttanSfer area

152

(b) Percent change in area ifflow is co-current

5.哺 瀞 馴 椰 田 фMH金 1再 ヽ 豫 n H2S tt ulttdi o.03 Kmd H2S pa Kmoll部 油

―

ヽ 諭 W希 1%而 ¬ фくJlミ |口蒔 欽 7.79■。ま π dqく ,TEAfC― 司

mヽ f満 可!Jlミ l фttH 300°K調 哺
―

雨 Ц 輛 舗 さ l uiH平甲

Kmol H2S
X=

yfc― 謙粟台哺回фく引さ゛ 稀卿甫―
'0・

013 Kmol H2S/Kmol So市 enti l

裁 都 議
―

ヽ 哺 蘇 0・ 015 Kmoν m2sccき ,台 蝙H‖ 誦町J囀ぃく師 哺 眠 KGa

論 ‖ЧJ:モ爺 RI

Gas hm a pCtrolcum distillation column has its concentration 6f H2S reduccd iom

O.03 Kmol H2S p∝ Kmolintt hydЮ Carbon gasto l%of■ is VJueby scrubЫ
ng wⅢ

TEA solventin a∞ untcr cuπ cnt tOWcr of hcight 7.79 mettc opertting江
300°K and

am.pressurc.The cqbmo relation is

Y=2X Y=Kmd hcigas X=轟誤鍬幾
Purc solVent cnters the towcr and lcaves containing O.013 Kmol H2S/Kmol Solvent.If

the rate ofinert hydro carbon gas is O.015 hmo1/m2.seC.Calculate overall mass transfer

Y=2X Y=Kmolincrt gas

(17)

coefficient Kou. (17)


