HUONG DAN GIAI BAI TAP CHUONG 19-22
1. Tuong tng Véi cac diéu kién ta co:
09=A+B.(-785) va 1635=A+B.78
suyra:A=127atm wva B =47.1072 atm/°C
Dodd: P=127atm+ (471073 atm.°C4,7.1073 atm/°C).T
Khi P= Oatm =>T=-270°C
b.T=0°C =>P=127atm
2.L—Ly=aL,(T—T,) =>T= 550°C
3. Do tang thé tich cua CCl, 1a: AV, =V —Vy = B.V,.AT
Do tang thé tich cua binh chua: AV, =V —V, = 3a.V,.AT
Thé tich CCl, bi tran khoi binh:
AV = AV, — AV, = (B — 3a).V,. AT = 0,548 gal

4. Ban dau:

P,V = n,RT,
Sau khi 2/3 lugng khi thoét ra:

P,V = n,RT,
trongdé n, ==.ny Ty = (25+273) K va T, = (75+273) K
Suyra: P, =428 atm
5. a. Ban dau: P,V; = n,RT,
trong d6 T; = (10 +273)K va P, = latm
Sau khi nén: P,V, = n,RT,
trongdé T, = (40 +273)K va v6in, =ny thi V, = —.V,
Suyra: P, = 3,95 atm
b. PyVs = n,RT,
trongdé T, = (85+273)K va v6ing =ny thi V3 =102V, = 102>V,

Suyra: P; = 4,43 atm
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1.a Q=226x10°]
b. Chiéu cao bac thang la h = 15,0cm.
AU=Q =>Nmgh=Q =>N=28x10%bic
C.AU=0250Q =>N.mgh=0250Q =>N =699 x 103 bic
2.Q =mc.AT =mc(T, —T;) => T,=87,0°C
trong d6 ¢ = 387 J/kg.°C
3. Ta c6 cac phuong trinh:

PV =nRT, =>n, =

P,V, =n,RT, =>n, =
Su trao ddi nhiét giita hai khéi khi thoa:

myc(T —T;) = —myc(T—=T,) =>n,(T—T,)=-n,(T—-T,)
Thay n, van, tinh & trén vao suy ra: T = 380 K
PV, +V,) =(n, +ny)RT =>P =204 atm

4. Qué trinh dang 4p: W = —P(V, — V)

Thay PV = nRT vao, Suy ra: W = —nR(T, — T,)

5,
a
w=-— f P.dV = — f aV?.dv = -z (i —V{) = -118 M]
Vi Vi

6. COng hé nhan vao c6 do Ién bang dién tich bén dudi dudng cong cua qué trinh.
aW=-2(2+8).(10-6) = —20kJ
b. W:§(8—2).(10—6) =12k)
CAE,;=Q+W=0 =>Q=-W=-12]
7. Xeét cho ca chu trinh:

AEy: =0 => AEjap + AEipe + AEjecp + AEipa = 0

=> AEintap = —(AEinesc + AEintcp + AEinepa)

Trong qué trinh ddng nhiét CD: AE;,;cp = 0. Suy ra:

AEiiap = —(Qpc + Wye + Qpa + Wpy) = 4,29.10% ]
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nRT
P1V1:nRT :>V1:_ =
Py

Qué trinh dang nhiét: PV, = PV, =>1V, =

b. W =548 k]

C.AE,;, =0 =>Q=-W

9.8 AEjapc = Qapc + Wape == Qapc = 1300/

b. Wap = Wyge = —P4(Vy —V,) = =500

1 1 1
Wep = =P (Vp = V) = —gPA(VD -Ve) = _gPA(VA —Vp) = _gwABC = 100/

C. AEinecpa = Qcpa + Wepa == Qcpa = AEintcpa — Wepa = —AEmtapc — Wepa = —900)
d. AEinecpa = BEinecp + AEinepa == AEicp = AEintcpa — AEipa = —1300]
AEintep = Qcp +* Wep == Qcp = —1400]
10. a.
W = AB.BC = 2P,.2V; = 4.nRT, = 9,08 kJ
b.AE;,, =Q+W =>Q =-9,08k]

11. a. Véi thuy tinh k = 0,8 W/m° C
kA(T, — T
P= % =6,45103 W
b.E=P.At =557.108]
12. Mdi tAm kinh day 0,125 inch.

a.

PR N N 2089+0’250 1,01 —185ft2'0F'h
_Z i‘Zkﬁ( o 0,350 " )_ ’ Btu

Pé tinh can tra bang gia tri R trong Tai liéu.
b. Goi P1 va P2 lan luot 13 cdng suét truyén ning luong cia cira sd chi c6 mot 16p kinh va cira s6 nhiét thi

P, R, 185
2= 2= —908
P, R, 089

=> 50 V6i ctra sO chi ¢6 mot 16p kinh, ctra s6 nhiét 1am giam sy mat nhiét 2,08 1an.
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1. Luc trung binh do tim kinh tac dung 1én mdi vién da:

F,.At, = AP,
Suy ra luc trung binh do mdi vién da tac dung 1én tdm kinh:
(ﬁw = _ﬁ1)

Luc trung binh do c4c vién da tac dung 1én tam Kkinh:

ﬁlK'Atl = _Aﬁl

Fe.At = —AP

trong d6 P 14 tdng dong luong cta cac vién da.

Goi x la truc toa d6 vudng goc vai tam kinh, chiéu phuong trinh trén In truc x:

FKx-At = _APx = Plx - PZx = Z m;Vigx — Zmivin

trong d6 v;1, = vy.cos6.

Vi va cham la dan hoi va tim kinh cé khéi lwong rat 16n so véi cuc da nén theo 1y thuyét va cham thi:

Vizx = ~Vj1x-

Ap suit:

Hang s6 Boltzmann:

3-AEint:Q+W:Q
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3
AEint =-n. Cv. AT = nZR(TZ - Tl) == TZ

5

3
AEint =n. Cv. AT = nZR(TZ - Tl)
Cong ma khéi khi trao d6i v6i méi trudng:
AE,; =W+Q =>W= -101k/<0
=> Hé thyc hién mot cong bang 1,01 kJ.
5. Mét xylanh dirng véi mét piston niang & phia trén c6 chira mét khéi khong khi (xem la khi luéng
nguyén tir) ¢ 300 K. q
a. Nhiét dung mol dang tich (hay Nhiét dung phén tir dang tich) :

Cy = 5R
Y2
Nhiét dung riéng dang tich:

cy = ﬁv véi M = 28,9 g/mol

PV = RT—mRT =>
- n —M. - m

¢. Qua trinh dang tich:

mb
d. Qua trinh dang &p:
m 7
6.a. W = —nRT.In2
1
b. W = AEjne — Q = AEjy, = n.Cy AT == 2R(T, — T))

voi y=14 va T,V =T, 7"

=> T2
c.P,V, =P,V, =>P,=10P,

d PV =prV) =>P,
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Gian n¢ doan nhiét
1 > 2
P1 =20 atm V2 = 400 cm?®
Vi =50 cm?

Thé tich ¢ trang théi cudi qua trinh doan nhiét:
PV =PV =>P,=11l4atm

i+2
y =

; =>i=5 (khiludng nguyén ttr)

cong khéi khi nhan vao:
5 5
W = AEint - Q = AEint =n. CvAT = nZR(TZ - Tl) = Z(P2V2 - P1V1) = _150]
Khéi khi d4 sinh ra mot cong 150 J.

Chu ky cua dong co:

\ 60s
~ 2500

Thoi gian gidn doan nhiét:
T
At = i 6,00 x 1073 s

Cong suat:
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HUONG DAN GIAI BAl TAP CHUONG 22

1.
w
coWl_ o ed o e
[Qnl [Qr] l-e
W[ =e.|Qn] =10,7 k]
At P
2. Dung céc cong thuc:
_wl _
e=—— va |Q/]= Qx| —W
|Qrl

3. Sb vong quay trong 1 gio:

N = 2500 x 60 = 150000 vong
Ning luong cung cip cho dong co: 7,89.10% x 150000 = 1,18 x 10/
S4 lit nhién lisu:

1,18 x 10° 2941
4,03.107 ’
Cong dong co sinh ra sau méi vong quay: W = |Q,| — 1Q.|
Cong suat:
P=W.N=(Qs —1Q:.N

Téc d6 quay cia dong co:

w=—==41 67% = 261,67 rad/s
3600 ’ s ’
Momen x0dn: P = tw => 7= g =
Cong suat lam mat:
|Q.]. 41,67 =

4. Sira dé bai:

Gia sir mot dong co nhiét ¢6 hai nguon, mot ngudn 1a mot hd chira nthém néng chay & nhiét do
660° C va mot nguon 1a mot khéi thuy ngan ran co nhiét do -38,9° C. Pong co chay bang cach l1am
dong dac 1 g nhdm va lam néng chay 15 g thay ngan trong mdi chu trinh. Cho biét nhiét ¢6 nong
chay cua nhom la 660°C va nhiét do néng chay cua thua ngan -38,9°C Nhiét néng chay cua nhém
la 3,97.105J/kg; Nhiét nong chay cua thuy ngan la 1,18.104J/kg. Tinh hiéu suit dong co?
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Nhiét lwong dong co nhan vao:

|Qrl = mpy. Ly
Nhiét lugng dong co toa ra:

Q| = Myg. Lyg
Hiéu suét:

|Qc| -1— mHg-LHg —
[Qr] My;. Ly

e=1-

5. Hiéu suit (Hiéu nang, Hé sb thuc hién)

COP = % => |Q,| = COP.W = COP.P.At =

|Qc| = 1Qnl =W = Qx| — P.AL =
6. Pinh chinh: nhiét dung riéng cia nuéc va nude da lan luot 1a: 4186 j/ kg C va 2090/ kg C.
Nhiét lwrong ta lanh thu vao trong 1 phut:
Q.| =30.1072.4186.22 + 30.1072.3,33.107> + 30.1073.2090.20 = 1,4.10%]

Cong cung cap cho ta lanh trong 1 pht:

(A
W = =
COP
Cong suét tiéu thu cua ta lanh:
p= w
At
7. COng sinh ra boi dong co trong 1 gio: W = P. At =
T,
=]1-—=
e Th
Nhigt lugng dong co nhan trong 1 gid: |Q| == =
9. Hé sb lam lanh:
COP = -~ =0,0138
Th — Ic
Mait khac:
_lecl
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10. va 11. Dung céc cbng thic

T, Q. .
e=1-— ;e=1- va |Qn| = [Q ]+ W
Th Qx| " ¢

12. Sira lai : a.Tinh tdc d6 truyén nhiét lugng cua nha may dién cho thap giai nhiét theo nhiét do dét chay
nhién liéu Th (1a nhiét lwong ma nha may dién truyén cho thap giai nhiét trong 1 giay).

a. Két hop céc cong thuc:

2(, L. [
e =— 1——) re=1-— va = QN +W
s(1-7 o] U 1ol =lecl

Suy ra:

05.T), — Tc)

=Ww.
R

Tinh trong 1s:

Q] W <0,5. T, — Tc) _p <0,5. Th — Tc)
At At T

At T, - T, T, — T,

b. C6 thé viét lai két qua trén nhu sau:

(A 0,57,
=P. -
At (O’S T, — TC)
: < N [0
Khi T}, tang thi —; S€giam.
c. Cong suat cia dng xa bang ty s6 %
d. Giai phuong trinh:
P (05 05T ) =L 1g7mw
Y T, -T.) 27
e. Khi T}, tang thi % chi giam t¢i gia tri nho nhat 1a P.0,5 = 0,7 MW , nghia 1a khdng thé giam dén
=L Mw
4

13. Pinh chinh: Loai khi trong bai la loai khicoy = 1,4
Khdi khi thuc hién qua trinh doan nhiét.

PV =PV =>P,
Cong ma hé trao d6i véi moéi truong:

i Cy 1
W = AEy = n-ZR(Tz —Ty) = ?(PZVZ —Py) = m(PZVZ — P V) =-192]<0
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(Str dung phuong trinh trang thai: PV = nRT dé bién d6i trong cong thic trén)
=> Hé sinh ramot cong la : 192 J.

14.

Céc qua trinh AB va CD la qué trinh doan nhiét. Trong cac qua
trinh nay hé khong trao doi nhiét. Qs

Adiabatic
p!‘( YWCOSSeS

Qué trinh BC la dang 4p va DA 1a dang tich.
Nhiét lugng hé trao ddi trong c4c qua trinh BC va DA:

Qpc = nCp(T; — Tg) >0 =>trong qua trinh nay hé nhan nhiét.

Qps = nCy (T, — Tp) < 0 =>trong qua trinh nay hé toa nhiét.

Suyra: |Qul = Q¢ va Q.| = —0Qpa
Hiéu suét:

1l _ | CoTp =T
Qul = T = Ta)

e=1-
15. Ap dung cong thuc:

£

AS =nR.Iln (—)
Vi

VZH VZO

AS = ASy + AS, = nyR.In <—) +nyR. In (—) =2nR n2=
VlH V10

16. Pinh chinh: Khdi bing & -12°C.
Quia trinh bién di trai qua cac giai doan:

+ Bing ¢ -12°C thanh bing ¢ 0°C

2 T
dQ chdT T, L.
AS; = ITZ f =mc.ln= v&i ¢ = 2090)/kg°C
1

T T,
T

+ Bing ¢ 0°C thanh nuoc & 0°C
2 dQ
AS, = | ==
1

+ Nudc ¢ O°C thanh nuwédc & 100°C

1
.Q :?.mL voi L= 3,33.10°]/ kg
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dQ mcdT T, .
AS3:]7: T :mc.lnT— voi ¢ =4186]/ kg’ C

1
1

+ Nugc 100°C thanh hoi nuéc ¢ 100°C

2

Q_1 1 .
fT =.Q =2 mL voi L =226.810°] /kg
1

T

+ Hoi nuéc ¢ 100°C thanh hoi nuéc ¢ 115°C

2 T2
AS f dQ _ [ medl 22 véi c= 2010/ kg C)
= —_— = =mec.in— Vol C = .
Tl )T T, g
1

Cho toan bo qua trinh:

AS = AS, + AS, + AS; + AS,
17.
Qué trinh AB la ding nhiét.

a. Cong khéi khi trao ddi & cac qua trinh:

Vg Vg
Wy = —nRT. an—A = —PAVA.an—A

Wge = —Pg(Ve — V)

Téng cong khéi khi thuc hién:

I)

+ AS;

(atm)

process

W = —(Wyp + Wpe + Wep) =

b. c. Nhiét khéi khi trao di & cac qua trinh:

Vs
QAB = nRT ln_ = _WAB
Va

14
Qpc =nCp. (T — Tp) = m(Pch

1
Qca =nCy.(Ty—T¢) = m(PAVA

Nhiét lwong khéi khi nhan vao: [Q,] = Qup + Qca = 1,42.10% ]
Nhiét lugng khéi khitéara: Q.| = —Qgc = 1,01.10% ]

d.
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e. Hiéu suat chu trinh Carnot:

18.

Qua trinh doan nhiét AB:

Qua trinh dang tich BC:

Qua trinh doan nhiét CD:

Qua trinh dang tich DA:

A

e=1- =289%
|Qxl
Tc PcVc
=]1—-——=1- = %
e T PV, 80 %
Vi
Vo =V, = —
B 2 8

19.a. Nhiét d6 thap nhét cua chu trinh 1a T, = 300 K

P, P

—D:—A :>TD
T, Ty

E:V—B == T
T, Tg g
P—B:& ==T
Ty Tc ¢
E:V—D == T
Te  Tp P

b. Céng do hé sinh ra sau 1 chu trinh:

W: (PZ_Pl)(VZ_Vl) :P1.2V1 :2nRTD
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Qap =nCp(T5 —Ty) >0
Qsc =nCy(Tc —Tp) <0
Qcp =nCp(Tp —T¢) <0
Qpa =nCy(T,—Tp) >0

Téng nhiét lugng nhan vao: |Qp| = Qap + Qpa

Tong nhiét luong téa ra: |Q| = —(Qsc + Qcp)
d.
. L lad
|Qrl |Qrl
20. a.
V. |7
_2 _3 => T3
T, Ts
V. V. |74 2 T
v, v, v, 3 U
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