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The following questions only need to be answered in a simple way
Detail descriptions are not necessary

be independent of pressure (P)? (5%)

(5%)

(a) On what condition(s) can the unit internal energy (U ) of a gas
(b)What factor(s) can alter the unit entropy of an ideal gas ?

level to a higher one

(c) The 2" law of thermodynamics states: No process is possible
which consists solely in the transfer of heat from one temperature

What would happen to a refrigerator if
it can be operated against the 2" law of thermodynamics?



( Hint : Does it need power if 2" law is violated? ) ( 10% )
(d)Why does the saturated pressure of water in a closed system
depend only on temperature? ( Water is not fully evaporated at

these temperatures) ( 5% )

Propane is used for drying stored grain. Propane gas at room

temperature ( 25°C ) is burned with enough air ( contains 21% of

oxygen and 79% of nitrogen in mole) so that combustion is
complete and gases leave the burner at 1400 K. The combustion
gas is then mixed with sufficient air so that the resulting gas
mixture for drying is at 600 K. How many moles of air are
available for drying per mole of propane burned if it is considered

as an adiabatic process? (25%)

CsHs (g) +50:2 (g) => 3CO: (9)+ 4H20(9).

( Molar heat capacities, Cp , of all species are considered
constant from 298 to 1400K ; AHr20° Is heat of formation at
298K and 1 bar)

Cp AHf 208°
(J/mole/K) (kJ/mole)
Propane (CzHs) -103.9
Carbon Dioxide (COy) 39.15 -393.8
H20(9) 33.80 -242
Oxygen (O2) 29.63
Nitrogen(Nz) 29.10
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(gas law constant R = 8.314 J mol1 K?) «

—.25°C T » HEMWRERIE A — P FEBHKIEZS(mixed flow reactor) - #E
TRIE » RIEHA ra= -3.5C,Mmin? » 3E{LEE Ea=100KJ mol

1. [FEY) AREER 1.0 M3 2.0 M I » [OFEZRARIE R JF2REY 2 1%

2. MFNREAURET » B ANRERS - RIEYEREH 10 385 20 liter » RISE
R R JR2RHY 2 7% 5

3. HEFHEIZRER 100 UKy 200 rpm B o SPEBRRNE Ry JRAREY 2 1%

4, RFEREEH 25 °C AEE 35 °C » KB R 2 45 -

Z TEIKBER I e R—E A FE(elementary reaction)

DIt fE25 (batch reactor) 7 25°C FHEE(TRE » HIE ~ BENEZTE(LAE B
1 E2435 % 60 A1 100 KJ mol * » A f R §I4EREMIHIR 1.2 RI0M »

. RIEZEVER > IE -~ BEKEEE () n=-n=0;

TE T SR R TRCEASLE » 1A 1 ST RE R I B FE 5

. RIERE FRHZE 30 °COfRE - IE - HHREELAE SRR

. RYEREH 25 °C ERZF 30 °CRE » SFHIRELLER]/ AR A E -

-PUJ!\)»—-\



=, MIKERREE— 10 liter fHPE BT R FEE 90% BER  ERIAERR

1.0 liter min.” >

K1l

(/__.;7 R .desired

K2
\" S .unwanted

rr=dCr/dt = 3.6 Ca, M min-

A

rs=dCs/dt =0.06, M min

1. R A RRBEHRZR 1.0 5 2.0 Mo ZETERME ¢ (425K R mole B4 S mole
BOBRIFAK 2 £%

2. DAEIBGRREIRE 23 (plug flow reactor, PFR)ENRFE S MBS HETT S E » MHIE
90%E{LET » Fiis o HE/N |

3. DL PFRIETTINE » RN AR - EY) A BIE{E3(conversion) #X ;

4. DL PFREFTRIE - ERIRAIGINNG - Frig o HEX -

W AEE=NE SH1ES S 2B 4y

An irreversible first- order reaction Aag) — R(ag), having a reaction rate
constant of 1.20 min -1, is carried out at 25 °C in a 50 liter batch reactor. The
initial concentration of Ais 2.0 M.

(1) Please find out the reaction time for 90% conversion of A.

(2) If the reaction is carried out in two 50 liter plug flow reactors connected in
series, for the same 90% conversion of A, how much can the inlet flow rate be
fed in to the first reactor?

(3) If the reaction is carried out in two 50 liter mixed flow reactors connected



in series, for the same 90% conversion of A, how much can the inlet flow rate

be fed to the first reactor?



