Heat engines S43

Wuseful _ 40 J

. amot = ——— =7——=0.40=409
1. a) ncamot Q, 100 J 040=40%
_QH—QC_'IOOJ—GOJ_ N 0
b) T)Carnot = QH = 100 J =040=40%
_TH—TC_ 500K—300K_040_4 o
C) nCarnot = TH = 500 K = =40%
2. a),b)andd) =
TH=400 K 200 J
heat
Qc =
150 J

Tc =300 K

b) Qc = Qn — Wasetu =200J-50J =150 J

Wuseful 50J
amot=————=—"=0.25=259
©) meamst =" T =00 0=k
Tu—T
d) T]Carnot = H-’— < HCarnot Th=Tu—-Tc
H

Tc=Tu- 1Carnot * Th=TH- (1 - 7]Carnot) =400K - (1 - 025) =300K

Tu—Tg

3. The number above the fraction bar needs to be large. That is, for 7camot = T
H

the

difference in temperature (Tu — Tc) ought to be as large as possible.

Tu=To_ 773K=298K .
T, 773k ==

a) nCarnot =

b) Whseful = nCarnot * QH=0.62-2600kd =1614 kd =1.61 MJ

C) Qc = Qn — Whsetu = 2.6 MJ — 1.6 MJ = 986 kJ



5.

Wuseful _ Wuseful
C2H QC + Wuseful

a) nCarnot = T)Carnot * (QC + Wuseful) = Wseful

T)Carnot * Qc + T)Carnot * Waseful = Waseful
T)Carnot * Qc = Woseful — T)Carnot * Whsetul = Woseful - (1 - 7]Carnot)

Wisera = (1= Ncone) _ 1.00 GJ - (1-0.30)

= =2

QC nCarnot 030
b) Tc=Th- (1- rncamet) =473 K- (1-0.30) =331 K 9c =58 °C
c) increase c:

Tc=Tu" (1— ncamot) =473 K- (1-0.60) =189 K 9c ==84 °C

decrease %H:

Tu=——e— = ZR gk % =555 °C
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