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Chuyén dé 12: CO SO CUA NHIET PONG LUC HQC
A.TOM TAT KIEN THUC
LNGUYEN LI I NHIET PONG LUC HQC
1. N§i niing va su bién ddi ndi ning
_ Noi ning: Noi nang 1a dang nang lugng bén trong ciia hé bao gom déng ndng do chuyén dong
nhiét ctia phan tir va thé ndng twong tdc giita cac phan tir. Noi ning cua chat khi chi phu thudc vao
nhiét do va thé tich ctia khi.
_ Cach 1am bién do6i ndi nang: C6 hai cach 1am bién d6i ndi nang:
+ Thuc hién cong: Theo cach ndy, co ning dugc chuyén héa thanh ndi nang.
+ Truyén nhiét lugng: Theo cach nay, ndi ning ciia vt ndy chuyén sang vat khac, phan ndi ning
duogc truyén di goi 1a nhiét luong:
Q =nc(t,-t) (12.1)
(m 1a khéi lugng cua vat, ¢ 1a nhiét dung riéng ciia chat lam vat, &, 1a nhiét do dau, &, 1a nhiét do
sau).
+ Sy truyén nhiét lugng tuan theo phuong trinh cén bang nhiét:
Q,+0Q,=0 (12.2)
(Q >0: nhiét lugng thu vao; Q <0: nhiét luong toa ra).
+ Don vi ctia nhiét luong 1a J hodc cal (calo): Icd =4,18¢/ hay 1cd =0,24/
_ Nhiét dung mol ddng tich va nhiét dung mol dang dp. Hé thirc May-e
+ Nhiét dung mol déng tich (C,) 1a nhiét luong cin thiét d& nang nhiét d6 1 mol chét 1én 1°C khi
thé tich cta chit khong doi.
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+ Nhiét dung mol ding ap (C,) 1a nhiét luong cin thiét dé nang nhiét do 1 mol chét Ién I°C khi ap
sut ciia chat khong doi.
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C, = —] =— R (12.4)
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+ Hé thuc May-e gitta C, va C,:C,-C, =R (12.5)
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(i 12 s6 bac tu do cta phén tir; khi don nguyén tir i =3, khi ludng nguyén tir: i =5)
_ Biéu thirc ngi ndng cia khi Ii twomg: U =nC,T (12.7)

m
(n:;: s0 mol khi)

2. Nguyén li I nhiét dong luc hoc

Noi dung: Do bién thién ndi nang cua hé béng téng dai s6 nhiét lugng va cong ma hé trao ddi véi
bén ngoai.

AU =Q+A (12.8)

Quy uoc:

+ A >0: h¢ nhan cong; A <0: hé sinh cong.

+ Q >0: hé nhan nhiét luong; Q <0: hé téa nhiét luong.

+ AU >0: ndi nang cua hé tang; AU <0: ndi nang ctia hé giam.

3. Ap dung nguyén li I nhiét déng lirc hoc cho cic qua trinh

_ Qud trinh dang tich (AV =0):

+ A=pAV =AU =nCAT ="C AT

u
+ AU =Q

Vay: v6i qua trinh déng tich, nhiét lugng khi nhan dugc chi lam tdng ndi1 nang cua khi.

_ Qua trinh déng 4p (Ap=0):

+ A=- pAV =- nRAT;Q =nC AT;AU =nC AT

+ AU =Q+A = nCAT =nC AT - nRAT

Vay: Vo1 qua trinh déng ap, nhiét luong khi nhan dugc mat phén lam tang ndi nang cua khi, phﬁn
con lai bién thanh cong do khi thuc hién.

_ Qud trinh ding nhiét (AT =0);

Vv V
A=-p VIn—=2=-nRTIn—2%;AU =0
+ AV V v

V Vv
=-A=p VIn—=2 =nRTIn=2
+ Q p v v v
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Vay: Voi qua trinh déng nhiét, nhiét lugng ma khi nhan duogc bién hoan toan thanh cong do khi thuc
hién.

_ Qud trinh doan nhiét thugn nghich (can bang) @ =0);
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y-1 y-1 T y-1 Y
__mRL |, (4]
u y-1 v
+ AU =A

Chii y: Néu qué trinh doan nhiét khdng thudn nghich thi:

AU A PY- PV _ pY
y-1 y-1
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[

4. Ap dung nguyén li I nhiét déng luc hoc cho cic chu trinh

Trong mét chu trinh: AU =0,Q =- A: nhiét luong ma khi nhan dugc bién hoan toan thanh cong do
khi thuc hién.

_ Chu trinh Cac- no:

+ Qua trinh dang nhiét AB ( dén khi):
Q, =nRT, In\\%

1
+ Qua trinh doan nhi¢t BC (dan khi):
TV =TY

+ Qua trinh dang nhiét CD (nén khi): P4

|
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O V| V.j VE V.'i A

: v
Q, =-NRT, Inv—j

Chu trinh Cac-nd
+ Qué trinh doan nhiét DA (nén khi): TV '=TV"*

p
Tuds 2=4.92_0 ! A
udo: v = A T
AN .
+ Nhi¢t lugng nhan dugc: ‘ B
Q =0,+Q, =nR (Tl'Tz)In\Q DI
v, |
| i
+ Cong sinh ra: } ' ‘
|
! » >
o Vi Yo v

Chu trinh Stia-ling



A=-Q=nR(,- T2)In\Q
Vl
_Al_R-9) _T,-T,
Ol Ql Tl

+ Hiéu suat: H

A=-0=-nR (Tl-Tz)In\\i— =-A’

1

_ Chu trinh Stia-ling:

vV 4 Vv
+ Cong sinh ra: A =-NRT, InV—2+rRT2 InV—2 =-nR(T,- Tz)InV—2

1 1 1

vV, 3 "4
+ Nhiét nhan duge: Q, =nC, (T,-T,)+nRT, In\/_2 :iR (T,-T,)+nRT, |nv—2

1 1

" nR(Tl-Tz)In‘\;z (Tl-Tz)m‘\;z
+ Hiéu suat: H =O——3 : Vo3 1V
1 E R(Tl-T2)+nRT1|I’IV—2 E(Tl-TZ)-'-TlIn\/_Z

1 1

_ Chu trinh Ot- 6:

. T
+ Qua trinh ding tich BC: Q, =nC, (T;-T,) =nC,T, [773- 1]

2

, , T T
+ Qua trinh déng tich DA: Q, =-nC, (T,-T,) =- I7CVT1[7T4- 1J =- I7CVT1[_IT3- 1]

2 2

, T
+ Cong sinh ra: A =- ©,+Q;)=-nC, [773‘ 1] T,-T)

2

" nCv[;_}-lJ(Tz-Tl)
+ Hiéu suat: H :O_: 2 T =
e
T2

_ Chu trinh Di-é-zen:

, T
+ Qua trinh dang 4p BC: Q, =nC, T,-T,) =nC T, [773- 1]
2

2 ’ T
+ Qua trinh déng tich DA: Q, =-nC,(T,-T,) =- FCVT1[7T4- 1]

1

Y
+ Tir qua trinh dang ap BC va hai qu4 trinh doan nhiét CD va AB: ;—4 :[ %]

1 1



=Q,=-nCT, 1

1

+ Cong sinh ra: A =- (Q,+Q;) =-

1
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+ Hiéu sudt: H =
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Chu trinh Ot-t6 -

ILNGUYEN LI II NHIET PONG LUC HQC

1.N¢i dung

_ Phat biéu cia Clao-di-uyt: Nhiét r _ﬁg‘;](?i; ;g n_g_ﬂ‘:
khong ty no truyén di tir mot vat sang o _Q/_II S
vat nong hon. 5B B

/ Tdc nhin .
\ phit dong )) A=Qi-Q

/

_ Phdt biéu cia Ken-vin: Dong co nhiét
khong thé bién doi toan bo nhiét

lugng nhan dugc thanh cong co hoc.
2.Ap dung vao dong co nhiét ST ——
_ Hiéu sudt: ——————————— '

H —A :O—l- QZ :[1- &
Q

T1 - Tz
T1

<

o) (12.9)




. T,-T
_ Hiéu sudt cue dai - H e = 1.,. 2 (12.10)

1

(Q; 12 nhiét lwong tac nhan nhan tir nguén néng, T, 1a nhiét d6 ngudn nong;

Q, 1a nhiét lugng tdc nhan nha cho nguén lanh, T, 14 nhiét o nguén lanh).

B.NHUNG CHU Y KHI GIAI BAI TAP

VE KIEN THUC VA KY NANG

- Khi tinh toan cac dai luong vé nhiét (nhiét luong toa ra, thu vao; nhiét dung, nhiét dung riéng...)
can dya vao:

+ Céng thie tinh nhiét luong: Q@ =mc(t, - t,)

+ Phuong trinh can bang nhiét: Q; +Q, =0 hoic Qu, =Qu| (cht ¥ quy ude vé diu cua Q).

- Khi &p dung nguyén li [ nhi¢t dong luc hoc dé tinh toan lién quan dén nhiét lugng, cong va do bién
thién noi ning can chu ¥:

+ Quy udc vé diu ciia Q, A va AU .

+ i don vi cho cac dai lugng (Icd =4,18 hay 1) =0,24cd )

+ H¢ thirc: A"=- A (A’ 1a cong cua luc ngoai, A 1a cong hé thuc hién duogc).

+ Biéu thire tinh céng va ndi ning cua khi li tudng.

+ Biéu thirc cla nguyén li I nhiét dong luc hoc cho cac déng qué trinh, chu trinh.

- Khi ap dung nguyén 1i II ctia nhiét dong lyc hoc cho dong co nhiét can cha y xac dinh ding cac gia

_T1 3 Tz

tri Q171 (ngudn néng) va Q,.T,(ngudn lanh). Trudng hop dong co nhiét 1i tuong thi: H e -
1

VE PHUONG PHAP GIAI
1. Véi dang bai tap ngi ning va sw bién doi ngi ning. Phuong phap giai la:

- Str dung cac cong thuec:

m
+Noi ning: U =nC, T =—C,T

u

3
Khi don nguyén tir: C, :ERT

5
Khi ludng nguyén tir: C, = RT

+ Cong: A=F scosa; (@ : goc hop bsi hudng cua luc F va hudng cua duong di s).

+ Nhiét lwgng: Q =nTAt( At=t,- t: 36 bién thién nhiét do).



+ Phuong trinh can bang nhiét: Q; +Q, =0 hay Qg =0Qy,; (Q >0: nhiét luong thu vao, Q <O0: nhiét
luong tda ra).

- Mot s cha ¥

+Ponvihe S T(K)C Y /mol K)ic( /kgK );m(kg);s(m)U ,AQ( )...

+ Phéan bi¢t nhiét dung mol C(itng voi 1 mol khi), nhiét dung riéng c (ung voi 1g khi), nhiét dung mc
(vng voi m g khi).

+ Xac dinh dung vat téa, thu nhiét trong qué trinh ta xét; At =t, - & = nhiét d6 sau - nhiét 46 dau).

2. Véi dang bai tap vé nguyén li I cia NDLH. Phuong phap giai la:

- Sir dung cong thirc: AU =Q+A véi quy udc:

+ A >0: h¢ nhan cong; A <0: hé sinh cong.

+ Q >0: hé nhan nhiét luong; Q <0: hé téa nhiét luong.

+ AU >0: ndi nang cua hé tang; AU <0: ndi nang ctia hé giam.

- Mot sb cha y: Hé chiu tac dung cua luc ngoai sinh cong A" thi A" =-

3. V¢i dang bai tap vé dp dung nguyén Ii I ciia NPLH. Phuong phap giai la:

- St dung céac cong thuec:

+ Cac dang qua trinh:

 Qua trinh ding tich (AV =0): A=0;AU =nCAT =Q

Qua trinh ding ap (Ap=0): A =- pAV =- nRAT;Q =nC AT;AU =nC AT
AU =Q+A < nCAT =nC,AT- nRAT |

, v V,
Qua trinh ding nhiet (AT =0):Q0=-A=pV, an :nRTInvz;AU =0

1 1

e Qua trinh doan nhiét thuan nghich (can bang) (@ =0):

A BV-PVi_ pY( T
y-1 y-1 7
_ AV (M) o m R (v
y-1 Vv wy-1 |V
AU =A

Chu ¥: Néu qua trinh doan nhiét khéng thudn nghich thi:

AU =A =- pVi- pV, —. PV
y-1 y-1

1- R
[




A -
+ Céc chu trinh: AU =00 =-AH =— _Q-Q
o, Q

: (cac chu trinh dic biét xem & phan Tém tdt kién

thure).

- Mot s6 chu ¥

+ Nguyén li I Nhiét dong luc hoc c6 thé dugc viét dudi dang: Q =A+AU véi quy wéc vé& A nguoc
lgi A >0: hé sinh cong; A <0: h¢ nhén cong.

+ V6i chu trinh, cht y cong thirc tinh Q va A cua ting qua trinh: dang nhiét, dang ap, dang tich,
doan nhiét...; chiéu bién doi cia chu trinh thuan chiéu kim dong ho: A <0, nguoc lai: A >0

+ Pon vi: Y =0,24cd ;lcd =4,19

4. Véi dang bai tap vé dp dung nguyén Ii II ciia NPLH. Phuong phap giai 1a:

- St dung cac cong thuc:

Hiéu suat:

H :A:Qfoz :[1_& STl'Tz
Q1 Q1 Q1 Tl
. T,-T
Hiéu suat cuc dai: H e = 17_ 2
1

(Q, 1a nhiét lwong tdc nhan nhan tir nguén nong, T, 1a nhiét do nguén nong;
Q, 1a nhiét lwong tac nhan nha cho ngudn lanh, T, 14 nhiét d6 ngudn lanh).
- Mot s6 chu ¥
+ Hiéu suét cuc dai 1a hiéu suit cua dong co nhiét i tudong.
+ C6 thé tinh cong dua vao dién tich gi6i han trén gian dd (pV ).
C. CAC BAI TAP VAN DUNG
1. NOI NANG VA SU BIEN POI NOI NANG
12.1. 100g chi duoc truyén nhiét luong 2601J, thi ting nhiét do tir 15°C dén 35C
Tim nhiét dung va nhiét dung riéng cua chi
Bai giai

- Tt cong thtee tinh nhiét lugng: Q =cm(t, - t,) ta co:

+ Nhiét dung: NMc = =13(1/ 49)

t-t 3515

A iéng: C = Q __ 20 =130 5
+ Nhi¢t dung riéng: m(,-t) 0,1(35- 15) (J/kg.do)




Vay: Nhi¢t dung va nhi¢t dung riéng cua chi la 13 (J/dd) va 130 (J/kg.dd)

12.2. Thung nhom, khéi luong 1,2 kg, dung 4kg nuéc & 90°C. Tim nhiét lugng toa ra khi nhiét do
ha con 30°C . Cho biét: nhém c6 ¢ =0,92 (kJ/kg.dd), nude co ¢, =4,186 (kJ/kg.do)

- Nhiét luong téa ra: Q =Q; +Q, =cm (¢, - t,)+c,m, (t; - t,)

= Q :(Clrn.l. "'szz)-(tl } tz)

- Thay sb: Q =(0,92.10°1,2+4,186.10°4).(90 - 30°) =1,07.10°/

Vay: Nhié¢t luong téa ra khi nhiét do ha xuéng la 1,07.10°%

12.3. Mét nhiét luong ké chtra 2kg nudc ¢ 15°C . Cho vao nhiét lugng ké qua can béng thau c6 khoi
luong 500g ¢ 100°C .

Tim nhiét d0 can bﬁng cua hé. Coi rﬁng v6 nhiét luong ké khong thu nhiét. Cho cac nhi¢t dung riéng
ctia thau va nudc lan lugt 1a: ¢, =368.10° (J/kg.do), ¢, =4,186.10° (kJ/kg.do)

Phuong trinh can bang nhiét cho hé: Q, +Q, =0

e em(t-t)+c,m (- t,)=0

£ _amt, +c;mit, _4186.2.15+368.0,5.100

= =16,8C
cm +C,m, 4186.2+368.0,5

=

Vay: Nhiét d6 can bang ciia hé 1a 16,8C

12.4. Nhiét luong ké bang dong (¢, =009 (cal/g.d6)) chira nudc (€, =1(cal/g.dd)) & 25°C . Khoi
luong tong cong cia nhiét lwong ké 1a 475g.

B0 vao nhiét luong ké mot vét bang thau (C; =0,08 (cal/g.dd)) c6 khdi luong 400g & 90°C . Nhiét 4o
sau cung cuia hé khi can bang nhiét 1a 30°C .

Tinh khoi luong cua nhi¢t luong ké va cua nudc.

- Phuong trinh can bang nhiét cho hé: Q, +Q, +Q; =0

e emt-t)+em t-t)+em,(t-t,)=0

= 0,00.m (30- 25)+1.m, (30- 25)+0,08.400(30- 90) =0
= 0,45m; +5m,- 1920=0 (1)

- Mit khac, ta c6: m+m, =475 (2)



- Giai hé (1) va (2) ta duge: m, =100g;m, =375
Viay: Khéi lugng cua nhiét lugng ké va ctia nuéc 1a m, =100g va m, =375g
12.5. Mot khdi m = 50g hop kim chi kém ¢ 136'C dugc cho vao mot lugng ké, nhiét dung 30 (J/d9),
chira 100g nudc & 14°C . Nhiét do can bang la 18°C . Tim khdi lwong chi, kém. Biét nhiét dung riéng
cua nudc 1a ¢, =4,2(kJ/kg.dd), cta chi la ¢, =0,13(kJ/kg.dd) va cta kém 1a ¢, =0,38(kJ/kg.do)
Goi:
+ m,m,,m, va My 1an luot 1a khi luong cua chi, kém, nhiét lugng ké va nudc.
+ C,,C,,C5 va G, lan luot 1a nhi€t dung riéng cua chi, k&m, nhiét lugng ké va nudc.
+ t,t,,t; va by 1an luot 13 nhiét d6 ban dau cua chi, kém, nhiét luong ké va nude.
+ t 1a nhiét d6 chung cta h¢ khi can bé'mg.
- Phuong trinh can bang nhiét cho hé: Q, +Q, +Q;+Q, =0
e em (- t)+e,m (- t,)+em(t- t,)+c,m (E- t,) =0
Trong do:
t =t, =136'C;t, =t, =14 C;c;m, =30(J / K);t =18 C;¢, =0,13(J / gK);c, =0,38(J /gK);
¢, =4,2(J /gK);m, =100g
= 0,13.m (18- 136)+0,38.m, (18- 136) + 30(18- 14)+4,2.100(18- 14) =0
= -15,34m, - 44,84m, +1800=0 (D
- Miit khéc, ta co: m+m, =50 (2)
- Giai hé (1) va (2) ta dugc: m, =15g;m, =359
Vay: Khéi luong cua chi, kdm la m, =159 va m, =359
12.6. Tron ba chat long khong tic dung hoéa hoc lan nhau. Biét khoi lugng lan luot 1a
m, =1kg,m, =10kg,m, =5kg | nhiét d6 va nhiét dung riéng lan luot 1a t, =6C,c; =2(kJ/kg.do),
t, =-40°C ,c, =4(kl/kg.dd), t; =60°C ,c; =2(kJ/kg.do)
Tim:
a) Nhiét d6 can bang cua hdn hop.
b) Nhiét lvong can dé 1am nong hdn hop dén 6C

ooooo

a) Nhiét do can bang ctia hdn hop



- Phuong trinh can bang nhiét cho hé: Q, +Q, +Q; =0
o emt-t)+c,m,(t-t,)+c;m (t-t,)=0
o 2.1(t- 6)+4.10(t + 40)+ 2.5(t - 60) =0
= 526 +988=0=t =-19C
Vay: Nhiét d6 can bang ctia hon hop 14 - 19°C .
b) Nhiét lwong can dé lam néng hon hop dén 6°C .
Ta c6: Q =Q;+Q, +Q;
= Q =cm t-t)+c,m, (- t)+cm,(t-t)
= Q =(cm +c;m, +c;m)(t-t)
= Q =(2.1+4.10+ 2.5)(6+19) =1300k/
Vay: Nhiét lugng can dé 1am noéng hdn hop dén 6C 1a Q =1300k/
12.7. C6 hai binh cach nhiét. Binh I chita 5 lit nuéc & 60°C , binh II chaa 1 lit nude & 20°C . Pau
tién, rot mot phén nudce ¢ binh I sang binh II. Sau khi binh II can bﬁng nhi¢t, nguoi ta lai rot tir binh
II sang binh I mot lugng nude bang véi 1an rot trude. Nhiét do sau cing ciia nude trong binh I 1a
59°C . Tinh lugng nuéce da rot tir binh nay sang binh kia.
Bai giai
Goit:
+ myVot 1a khéi lugng, thé tich va nhiét d6 ban dau va cia nudc trong binh I.
+ myV,,t, 1a khoi lugng, thé tich va nhiét d6 ban dau cua nuéc trong binh II.
+m,V 1a khdi lwong va thé tich nudc ciia mdi lan rot.
+t 1a nhiét d6 can béng cua binh II sau khi da ro6t nudce tir binh I sang binh II.
+ t" 1a nhiét d0 can b'fmg cua binh I sau khi da rot nude tu binh II sang binh 1.
- Cac phuong trinh can bang nhiét:
am(t- t)+am,(t-t,) =0
an(t’- t)+c(m - m(t'- t) =0
- Vi khéi luong m cua nudc ti 1€ voi thé tich V nén ta co:
V (t-t)+V,(t-t,)=0
v E-t)+V,-v)E-t)=0

oV (t- 60)+1.(t- 20) =0



V (59- t)+(5-V )(59- 60) =0
e Vt- 60V+t- 20=0 (D
60V- Vt- 5=0 (2)

. 1
- Gidi h¢ (1) va (2) ta duge: t =25CV ==

1
Vay: Luong nude da rot tir binh nay sang binh kia 1a V 27/

12.8. Mot binh cach nhiét dugc ngin 1am hai phin bang mot vach ngin cach nhiét. Hai phan binh

chtra hai chét 1ong c6 nhiét dung riéng C,,C, va nhiét d6 t,t, khac nhau. Bé vach ngan, hai khdi chét
. . 1
long khong c6 tac dung hoa hoc va c¢6 nhiét can bang la t. Bict t,-t) 25 (t,-t)
Tinh ti s6 m/m,
Bai giai
- Phuong trinh can bang nhiét: cm (& - t)+c,m, (¢, -t) =0 (1)
A pxs 1
- Theo d¢ bai, ta co: £ -t =§(t1- t,)=1t, =2t-t
>t -t=(2-t)-t=t-t, (2

- Thay (2) vao (1) ta duge: &my(t; - t)+c,m, (t- ) =0

C

= cm-c,m, =0= % :C_2
1
m_c

Vay: tisé m/m, 1a —
Y m

12.9. Hai binh giéng nhau nbi bang 6ng co khéa. Binh I chira mot luwong khi co
p =10°(N /n?),t, =27°C . Binh II chtra cling loai khi, cing 4p suit nhung c6 t, =227°C . M khéa
cho binh thong nhau. Hoi:

a) Nhiét d6 khi can bang?

b) Ap suat khi sau khi can bang?

Bai giai

a) Nhiét d6 khi can bang
Goi V 1a thé tich mdi binh. Tir phuong trinh trang thai suy ra:



+ Sé mol khi trong binh 1 1a: " = AY :p_V
) RT, RT,
A . . . _py, pv
. n, =—22=
+ S6 mol khi trong binh 2 1a: 1, RT, RT,

Suyra: =n2% @

- Noi nang cua khi coi nhu ti 1€ vdi s6 mol khi va nhiét do tuyét ddi cua khi. Suy ra do bién thién ndi
nang ctia khi ti 1¢ véi s6 mol khi va do bién thién nhiét do tuyét d6i cua khi.

Hé khi trong hai binh khong trao d6i nhiét v6i bén ngoai nén c6 tong ndi ning khong doi, suy ra do
giam ndi nang cua binh II bang d6 ting nodi ning ctia binh I . Ta co:

n(@,-T)=nT-T,) (2

2T
“Tu (1) va(@Q)suyra: T ==—=2 (3

T1 +T2
2.300.500
ey L (174
300+500 > K = £=102¢

Vay: Nhiét d6 khi cin bang 102°C
b) Ap suét khi sau khi cin bang
- Phuong trinh trang thai cho hé khi trong hai binh: pV’ =(n1 + nz)RT

- Tir (3) va (4) taco: p'=p =10°(N /m)

Vay: Ap suat khi sau khi can bang 1a p"=10°(N /m)

12.10. Mot binh cau kin cach nhiét, thé tich 100/, c6 5g khi H, va 12g khi O,. Ngudi ta dot chay
hon hop khi trong binh. Biét khi c6 mot mol hoi nude duge tao thanh trong phan ung thi c6 mot
luong nhiét 2,4.10°/ tda ra. Nhiét do ban dau cta hon hop khi la 20°C , nhiét dung riéng déng tich
cua hidro 1a 14.3(K /kg.K), cia hoi nuée 1a 21(K /kg.K ). Sau phan tmg hoi nue khong bi
ngung ty. Tinh ap suét trong binh sau phan tng.

Bai giai



X X 5 ) 12 3
- S0 mol ban dau cua H, 1a: n =5 s6 mol ban diu cua O, 1a: n, -3 "3
- Phuong trinh phan tmg: O, +2H, - 2H 0

Nhu vy, cit 1 mol O, két hop vdi 2 mol H, tao thanh 2 mol HO

3 , 6 6
Suy ra: 5 mol O, két hop véi 5 mol H, tao thanh 3 mol H0O

Vi N, ==>_ nén O, tham gia phan tng hét va con du H,

N
oo

ol o
NN

, 5
-Somol H, con du la: n, =5"

4 6_3
- So mol HO duogc tao thanh la: n, 872

Goi T (va t) 1a nhiét ¢ ctia hdn hop sau phan tmg. Ta co:

. .. 3 n,RT
+ Ap suat riéng phan ctuia khi H, con du sau phan tng la: p, = 3\/

n,RT
%

+ Ap suat riéng phan cua hoi nudc tao thanh sau phan tmg la: p, =

+ Ap suat ciia hdn hop khi trong binh sau phan tng 1a:

RT _(7,3)|RT _SRT o

=p,+p, =(ny+n,))— =| — =
p=p+p, =(n+n)T=| 2+ 2

4 .4

. 3
- Goi Q la nhiét lugng tda ra sau khi dot chay khi trong binh (tao thanh 2 mol H,0):

Q =2,410°n, :2,4.105.73: ~1,8.10

- Goi M, m, 1a khéi luong cua H, va hoi nudc sau khi phan tng, ta co:

[‘nl :%2 :3,59,I'nz 2218 :13,59

- Nhiét lvgng do khi H, va hoi nuéc thu vao sau phan ung:

Q' =0, +0Q, =(cm +c,m)t-t,) (2)

= Q' =(14,335+21.135)(t - 20) =78,4(t - 20) =78 4t - 1568

- Phuong trinh can bang nhiét : Q" =Q

< 784t- 1568=1810" = t =2316C hay T =2589K

- Thay T =2589%K ;R =831(/ /ol K)V =100.107 =0,In7 vao (1) ta duoc:



p _2831.2589 ;’%)'21589 =54.10°(N /n?)

Vay: Ap suét trong binh sau phan tng la 54.10° (N /n?)
2.NGUYEN Li I CUA NHIET PONG LUC HQC
12.11. Vién dan chi (m=50g,c =0,12(K /khK)) bay véi van téc V, =360(km/h). Sau khi xuyén

qua mot tAm thép, van tdc vién dan giam con 72(km/h)
a) Tinh lugng ndi nang tang thém cua dan va thép.
b) 60% luong ndi nang trén bién thanh nhiét 1am noéng vién dan. Tinh d6 tang nhiét 40 cua dan.
Bai giai
a) Luong ndi ning ting thém cua dan va thép: Xét hé gdbm dan va tAm thép:
- Khi vién dan xuyén qua tdm thép thi tim thép tac dung vao vién dan mot luc F, luc nay sinh cong
lam gidm dong ndng cua vién dan. Vé d6 16n, cong cua luc F béng do giam dong nang cua dan. Ta
co:

A=W, -W, :%mvj - %m\/2 :%m(vj -v?)

- Theo nguyén li I ctia Nhiét dong lyc hoc : AU =Q+A
- Vi Q =0 nén AU =A :%m(vg— \/2):%0,05(1002- 207) =240/

- Vi AU =240/ >0, nén ndi nang cua hé (gom dan va tim thép) ting thém mot lugng 1a 2407.
b) Do tang nhi¢t do ctia dan

Ta cd: Q' =0,6AU =cmAt= Al'.':o’6AU
am
N At:0'6'240 e
0,12.50

Vay: D0 tang nhiét d6 cta dan la 22°C
12.12. Btia may 10 tén roi tir 0 cao 2,3m xudng mot coc sat (¢ =0,46(k /kg.K )),m =200kg . Biét
40% dong nang cua bia bién thanh nhiét lam ndng coc sit. Hoi bia roi bao nhiéu 1an thi coc ting
nhiét 36 thém 20°C . Cho rﬁng coc khong toa nhiét cho moi trudong.

Bai giai
Goi M la khéi luong cua bua. Ta co:

- Dong ning cua bla ngay truéc va cham: Wy, =Mgh



- Nhiét lugng coc thu dugc sau mdi 1an bua roi: Q, =0,4V,, =0,4Mgh
- Nhiét lugng coc thu dugc sau n 1an bua roi: Q =nQ, =cmaAt

_anAt _0,46.10°.200.20 _

e _ =20
Suy ra: Q, 0410°1023

Vay: S6 1an buaa roi 1a 20.
12.13. Qua cAu c6 nhiét dung riéng € =460(/ /kg.K ) /

duogc treo boi soi day co6 chiéu dai | =46cm
Qua cau dugc nang 1én dén B r6i tha roi. Sau

khi cham tuong, n6 bat 1én dén C (a =60°)

N

L

|

I

|

|

[ -
Biét rang 60% do giam thé nang bién thanh |*‘ -
nhiét 1am noéng qua cau. Tinh d6 ting nhiét do
clia qua cau. Liy 9 =10(m/s?)

Bai giai

- D6 giam thé ning cta con lic: AW, =W - W,
e AW =ngl - ngl(1- cosa) =ngl cosa
- Phan thé nang bién thanh nhiét 1am ndng qua cau:
Q =0,6.AW, =0,6mg/ cosax (1)
- Mit khac, ta c6: Q =cmat (2)

0,69/ cosa _ 0,6.10.0,46. cose0’
C 460

- Tu (1) va (2) suy ra: At= =0,003°C

Vay: Do tang nhiét do cua qua cau 1a 0,003 C.
12.14. Mot qua bong khdi lwong M =300g co dung tich V =8 dugc bom khong khi dén ap suat
p =12am. Qua bong dugc ném 1én cao 20m va roi xudng dat ran rdi lai nay 1én gan nhu toi vi tri
cii. Tinh nhiét d6 cuc dai cua khong khi trong qua bong vao lac va cham véi dat ran. Coi thé tich
bong thay d6i khong déang ké khi va cham. Nhiét d6 méi truong 13 T =300K , nhiét dung riéng dang
tich ctia khong khi 1a ¢, =19,5( /kg.K)
Bai giai
pv

- S6 mol khong khi trong qua bong 1a: n “RT



- Vi thoi gian va cham rat ngan nén coi nhu khong khi trong qua bong bi nén dang tich va doan nhiét
nén cong bién hoan toan thanh nodi nang;
A =AU =nc AT =nph

AT = noh _nghRT _ 0,3.10.20.0,082.300 _
nc, pvc 128195

4

8K

= T =T+AT =300+8=308K
Vay: Nhiét do cuc dai cua khong khi trong qua bong vao lic va cham véi dAt ran 1a 308K.
12.15. Khéi khi c6 p=latV, =10/ duoc dan no dang ap, thé tich tang gap hai lan. Tim cong do khi

thuc hién.

- Cong do khi thuc hién khi dan no dang ap:

A =pAV =p(V,- V) =p2V- V) =pV,

Thay sb: p =lat =9,8L10*N /n7V, =10 lit =102n?, ta duoc:

A’ =9,81.10°.102 =98Y

Vay: Cong do khi thyc hi¢n 1a 9811J.

12.16. 20g khi oxi & ap suat 2.10° (N /n? ), nhiét d6 31°C , duoc dun néng dang ap va dan no dén

thé tich 257 . Tinh cong ctia khi.

Bai giai

R ia , m RT,
- Thé tich cua khi trude khi dun nong: Y =;7
- Cong do khi thuc hién khi din n& dang ap:
A" =pAV =p(V, - Vl)=p[ V- m R,

u p
20 831.(31+273)
A =210°|25.10°- =. =342

” 2T 210 -

Vay: Cong cua khila A"=3421LY
12.17. Mot khéi khi c6 p, =lamV, =12/.t; =27°C duoc dun néng dang ap dén nhiét 46 t, =77C .

Tinh cong cua khi.

ooooo

- Ap dung dinh luat Gay-Luytxic cho qua trinh dang ap, ta duoc:



:\ﬁ = \/2 :V].E
T, T.

1

~| =

2

- Cong do khi thyc hién khi din ng dang ap:

A =pAV =plY;- v1)=p[v1£- V| =pig| - 1]
T A
774273
A’ =1013.16°12.10° 1| =206
= A=l 27+ 273 ] )

Vay: cong cua khi 1a A" =202,6/
12.18. 8g hidrd & 27°C , din né déng ap thé tich ting gap 2 1an. Tinh cong cta khi.

- Cong do khi thuc hién khi dan nd dang ap:

A =pAV =p(V;- ) =p(2- V) =p, =" RT,
u

Thay sd: A :g .8,31(27+ 273) =997
Vay: Coéng cua khila A" =9972
12.19. Mot khéi khi co V =7,5/,p =2.10°(N /n?),t =2T°C | bi nén dang ap va nhan mot cong 50J.
Tinh nhiét do cua khi sau khi nén.
- Cong do khi nhan dugc: A =-A"=-pV/,-V,)
A 50

=V, -—=7510%- — =7,2510°n7
p 2.10°
. .V, vV v
- Ap dung dinh luat Gay-Luytxic: — =—==T, =T, %
Tl 2 Vl
7,25.10°

Thay s6 : T, =300. =290K hayt, =17C

7,5.10°
Vay: Nhiét d6 cta khi sau khi nén la 17°C.
12.20. Mot khéi khi c6 V =3/,p=210°(N /n?),t =27C dugc dun néng déng tich rdi cho din né

dang ap. Khi din nd nhiét d6 ting thém 30°C . Tinh cong khi da thuc hién.

ooooo



Goi PV, va Ty 1a ap suit, thé tich va nhiét do sau khi dun néng dang tich, ta co V3 =V va:

P_P_ ,= L (1
T, T P =PT )
GoiV,va T, 1a thé tich va ap suit sau khi din no dang ép, ta co:

Vo Yisv, vyl (9
T, T, T, T,

- Cong khi da thyc hién: A" =A;+A,  voi A] =0(dang tich)
Suyra: A=A, =p,V,-V)=p,V,-v) 3

. T, T V
- Thay (1),(2) vao (3) , ta dugc: A :p—l[V—Z-V]=—p ,-T)
T T, T
, 210°3.10°
A =22 30=
= 0 60/

Vay: Cong khi da thuc hién 1a A" =60/ .
12.21. Mot khdi lwong m ctia mot chét khi co nhiét do T dugc 1am lanh dang tich, p suét giam di n
lan. Sau d6 khi din n& ding ap dén khi nhiét d6 bang lic ban dau. Tinh cong khi d3 thuc hién. Biét
phan tir gam cua khi 1a 4

Bai giai

Goi PV, va T, 13 ap suét, thé tich va nhiét d6 sau khi 1am lanh dang tich, ta c6:

V1=V:p1=%. 51—7’.) T—T’;lzﬁ @

GoiV, va T, 1a thé tich va ap suat sau khi dan no dang ap, ta co: T, =T va:

V. u v—vTZﬂ/1 )
T, T, 'T, T,

- Thay (1) vao (2) ta duge: V, =nV (3
- Cong khi da thyc hién: A" =A;+A; véi A; =0 (dang tich)

Suy ra: A" =A] :pl(vz-vl):g(vz-v) (4)

’ Vv
- Thay (3) vao (4) ta duge: A :%(nV- V) =(n- 1)% =(n-

Vay: Céong khi da thuc hién 1a A" =(n-1)

nu




12.22. M6t luong khi thyc hién chu trinh bién

d6i nhu db thi ciia hinh bén. Cho biét: t, =27°C;

V, =5;t; =127C \V, =6l

O diéu kién chuan, khi c6 thé tich V, =819/

Tinh cong do khi thuc hién sau mot chu trinh bién d6i.
Bai giai

- biéu kién chuan: p, =lamT, =273K V, =819/

- Ap dung phuong trinh trang thai, ta duoc:

W _pMY_pY 'Y
L L 5
V} ’
= op=p e ls
V. T,
_1 81930 _,
5 273 V; b
‘ V, T, .5 |
va Ps = poV T I
1 819 400 _ O T T, 6,
i 6 273

- Trén hinh v&, hai qué trinh (1= 2) va (3— 4) 1a ddng tich nén khi khong sinh cong, suy ra cong do
khi thuc hién sau mot chu trinh bién ddi bing cong cua hai qua trinh ding ap (2— 3) va (4—- 1), ta
co:

A=A +A, =p,V,-V)+p WV, -V,)

- Mit khac: vV, &V, V, =V,

Suy ra: A =(p;- p)V,-Vv,)=(2- 18).1,013.10°.(6- 5).10° =20,26/

Vay: Cong do khi thyc hién sau mét chu trinh bién ddi 1a 20,26J.

12.23. Mot xilanh thing dung tiét dién 100cm? chia khi & 27°C |, day boi pittong nhe cach ddy 60cm.
Trén pittong c6 dit mot vat khdi lugng 100kg. DSt nong khi thém 50°C . Tinh cong do khi thuc hién.
Cho 4p sut khi quyén 1a 101.10° (N /n?);g =9,8(m/s?)

Bai giai



- Khi dugc dun néng, khi tdc dung ap luc F lén pittdng lam pittong di chuyén 1én phia trén va khi
thuc hién cong.

Cho rang pittong di 1én cham coi
nhu thang déu. Ap luc F can bang
v6i lyc can (trong lyc cua vat va ap
luc ctia khi quyén), suy ra ap suit
khi trong xilanh 1a khong ddi va
ludn bang Pr. Ap suat nay bang
tong ap suat P, ctia khi quyén va ap

suat p’ do pittdng va vat gay ra cho

khi (hinh v&). Qu4 trinh nung néng

khi trong xi lanh 13 ding ap.

a b
Goi m 1a khéi lugng cua vat; S 1 tiét dién cua xi lanh; P.T; va V; 1a ap suét, nhiét 6 va thé tich ban

dau cua khi trong xi lanh; P, T, vaV, la ap suét, nhiét d6 va thé tich ban cudi cua khi trong xi lanh;
P, 13 ap suat khi quyén.

Ta co: ,01=P0+% @

- Ap dung dinh luat Gay-Luytxéc cho qua trinh dang ap:

AN SR VRRVEERN )
Tl T2 Tl

- Cong do khi thue hién (ding ap):
A,=p1(V2-V1) (3)

- Mit khac, ta co: V, =Sh,  (4)

- Thay (1),(2) va (4) vao (3) , ta duoc: A’ :T& Po +%] T,-T)
1
P
A= 10°0,6 10L10° + 100.2,8] 50=199
27+ 273 10

Vay: Coéng do khi thuc hién 1a A"=199/.

12.24. 2,2kg khi CO, dan né dang ap, ting nhiét do thém At =200°C. Tinh:
a) Cong khi da thyc hién.

b) Nhiét lugng truyén cho khi.



c) Do bién thién ndi nang cua khi.

Bai giai
a) Cong khi da thuc hién
’, m m
Taco: A =p(V,- ) =pV,- p\y =—R(T,- T)) =—RAt
u u

_2 210°

= A’ .8,31.200=83100 =831k

Vay: Cong khi da thyc hién 1a 83,1klJ.
b) Nhiét lugng truyén cho khi (dang ap)
Ta co: Q =¢,mt=0,75.2,2.200 =330k
Vay: Nhiét lugng truyén cho khi 1a 330kJ.
¢) Do bién thién ndi ning cia khi
- Theo nguyén li I cia Nhiét dong luc hoc: AU =Q+A=0- A’
véi: AU 1a d6 tang ndi nang cua khi; Q la nhiét lugng khi nhan dugc; A la cong do khi nhan duoc;
A’ la cong do khi thuc hién.
Thay s6: AU =330- 831=246,9
Vi AU >0 nén ndi nang cta khi ting mot lugng bang 246,9kJ.
12.25. 12g hidro dén né dang ap (Cp =14,6(k /kg.K)) thé tich tang gip ba lan va thyc hién cong
A =29916/ . Tinh:
a) Nhiét d6 ban dau cua khi.
b) Nhiét lugng truyén cho khi.
¢) Do bién thién ndi ning cua khi.
Bai giai
a) Nhiét d6 ban dau cua khi

, m
- Cong do khi thuc hien: A" =p(V,- ) =—R(T,-T) (D

u

, v, V %
- Qua trinh ding ap V- (2): 2 =2=T,=T,2=3, (2)
Tl T2 Vl
. ,_m _uA
- Thay (2) vao (1) ta duge: A ) R2T = T, “OnR

2.29916

=277 300K hayt, =27°C
2.12.831 Yh

Thay s6: T



Vay: Nhiét 6 ban dau cta khi 1a 27°C.
b) Nhiét lugng truyén cho khi (dang ap)
- Nhiét d¢ sau ctia khi: T, =37, =3.300=900K hay t, =627°C
- Nhiét luong truyén cho khi: ©Q =c,mAr =14,3.10°.12.(627 - 27) =102960./
Vay: Nhiét luong truyén cho khi 13 102960J.
¢) Do bién thién ndi ning cia khi
- Theo nguyén li I ctia Nhiét dong luc hoc: AU =0+ 4 =0- 4’
= AU =102960- 29916 =73044.
Vi AU >0 nén ndi nang cua khi tang.
12.26. 10g 6xi & 15°C va 2,77.10°(N/m*) dan no ding ap (¢, =0,9(k/ /kg.K)) dén thé tich 6! .
Tinh:
a) Cong khi thyc hién va nhiét luong truyén cho khi.
b) D6 bién thién ndi niang cua khi.
Bai giai
a) Cong khi da thyc hién va nhiét luong truyén cho khi
- O diéu kién chudn: 1 mol khi O, & nhiét do ¢, =0°C(273K),

ap suat p, =1,013.10° Pa , chiém thé tich V, =22,4/

khi O, & nhiét do 1, =0°C(273K),

10
- - 10g| =—mol
Suy ra: g[ 0

ap suat p, =1,013.10° Pa , chiém thé tich la:

105 10 5 4=
32°° 32

Goi V. p, va T, 1a thé tich, ap suét va nhiét do ban dau cua 10g khi 6xi. Theo phuong trinh trang thai

poVor :prl

cua khi li tudng: T T
0 1

_p T V,_1,013.105 (15+273)

_l - .
p T, " 2,77.10° 273

=7 7 =2,71

- Cong khi da thyuc hién: 4" =p, ;- 1,)=2,77.10°(6- 2,7).10" =914,1J

- Nhiét luong truyén cho khi: O =c,m(7,- 1) (1)



> V.V
- Qua trinh dang ap - (2):;1 :T2 = T, =T,

1 2

)

ST

R
7 7

- Thay (2) vao (1) ta dugc: Q =c,m

6-2,7

= 0 =0,9.10°10.107° (15 +273) =3168J

Vay: Cong khi da thue hién 1a 4 =914,1J va nhiét lvgng truyén cho khi la O =3168J
¢) Do bién thién ndi ning cia khi
- Theo nguyén li I ctia Nhiét dong luc hoc: AU =0+ A4 =0- 4’
= AU =3168- 914,1 =2253,9J
Vi AU >0nén ndi nang cua khi tdng.
12.27. 160g oxi dugc dun nong ding tich (¢, =0,65(k/ / kg.K)) ting nhiét do tir 50°C dén 60°C.
Tim nhié¢t luong truyén cho khi va d6 bién thién noi nang cua khi.
Bai giai
- Nhiét luong truyén cho khi:
0 =c,m(t, - 1,) =0,65.10°.160.10.(60 - 50) =1040J
- P9 bién thién nodi nang cua khi: Theo nguyén 1i I cua Nhié¢t dong luc hoc:
AU =0+ A4=0- 4’
v6i: A" =0(dang tich) nén AU =0 =1040J
Vi AU >0 nén ndi nang cua khi tang.
12.28. Binh kin khong dan né, chira 14¢ nito & lat va 27°C, duoc dun néng (¢, =0,74(kJ / kg.K)),
ap suat tang 1én dén 5at. Hoi d6 bién thién ndi ning cta khi.
Bai giai
- D0 bién thién ndi nang cua khi: AU =0 =¢,mAT (1)
- Ap dung dinh luat Sac-lo cho qua trinh dang tich (1)-(2):

P _D
Bleg g 2oy =51,
I, T, b

= AT =T,- T, 247; (2)
- Thay (2) vao (1) ta dugc: AU =Q =c¢,m.4T]

= AU =0,74.10°.14.102.4(27 + 273) =12432J



Vay: Do bién thién ndi nang cua khi 1a 12432].
12.29. Binh kin khong dan nd, thé tich 67, chtra 12g nito & 27°C . Sau khi dun ndng, 4p suit trong
binh la 4,2at. Tim nhiét lugng truyén cho khi va do bién thién noi nang cua khi.
Bai giai
- O diéu kién chudn, Imol khi N, & nhiét d¢ ¢, =0°C(273K),

ap suat p, =1,013.10° Pa , chiém thé tich V, =22,4l

khi N, & nhiét d¢ £, =0°C(Q273K),

Suy ra: 12g [ Z% mol

ap suat p, =1,013.10° Pa , chiém thé tich:

=12y 212 95 4296
28 ° 28

Goi V;.p, va T, 1a thé tich, ap sudt va nhiét d6 ban dau ciia 12g khi nito. Theo phuong trinh trang thai

Ny _r
L, T

cua khi 1i tuéng:

' 27+273 :
Loy 2D, 96 CT2T) s g g 10t (v )
T 6 2m

 Ap dung dinh luat Sac-lo: 2t =22= 1, =227, (1)
I, 1, P

- ¢ bién thién nodi ning cua khi: AU =0 =¢,m (r,-1) ()

T
- Thay (1) vao (2) ta dugc: AU =0 =c,m %T] - T, :ch “(p,- p)
1 1
0,74.10.12.10" (27 + 273 , ,
= AU =0 = ( )(4,2.9,81.104 -17,8.10*) =3502J

17,8.10°
Vay: Nhiét luong truyén cho khi va do bién thién noi ning cua khi 1a 3502J.
12.30. Trong xilanh c¢6 mot luong khi. Pittong va khi quyén gay ra ap suat p, =2.10° (N /m?) lén
luong khi 4y. Do nhin dugc nhiét luong O =2,8kcal, khi din nd dang 4ap. Cho biét
c, =7 (kcal / kmol K ) Tinh:
a) Do bién thién ndi ning ciia khi.
b) D6 tang thé tich cta khi (Cho 1cal =4,19J).

Bai giai



a) B9 bién thién ndi nang cua khi

_ Cong do khi thuc hién: 4 =pAV :% RAT (1)

- Nhiét luong do khi nhan dugc: O :%.cpAT )

I

OR

-Tu(l)va(2)suyra: 4 =, voi
P

Q =2.8kcal =11732J;R 28,31(J/H7OE.K);CP =7 (keal / kmol K ) =29,33(J / mol.K )-

11732831
29,33

=3324J

- Tt nguyén 1i I cua Nhi¢t dong luc hoc suy ra:
AU =Q0- A =11732- 3324 =8408J

Vay: Do bién thién ndi nang cua khi 1a 8408J.
b) D6 tang thé tich cua khi

A 3324
) C AV == ="""=0,01662m’ =16,62]
Tu (1) suy ra: b 210

Vay: Do ting thé tich cua khi 13 16,621,
12.31. Binh thé tich 10/ chtra khi don nguyén tr c6 mat do n, =3.10m™. Pong ning trung binh cta
nguyén tir 1a 5.10*'J .Tinh ndi nang ctia khi trong binh.
Bai giai
- NoOi nang cua khi don nguyén ti: U :% nRT :% pv (1)

3

- Bong nang trung binh ctia cac phan tir khi: V\7® =5 kT (2)

- Ap suit ctia khi: p =nkT (3)

- T (1),2) va (3) ta ¢6: U =n W,V =3.10*.5.10.10.10 * =150/

Vay: Noi nang cua khi trong binh 1a U =150/ .

12.32. Khi héli dung trong binh kin thé tich 1a 2/ & 27°C p suét 10° (N /m?) Tinh:
a) Van toc trung binh ciia nguyén tir ¢ trang thai dau va trang thai cubi.

b) Nhiét lugng cung cip dé ting nhiét do khi 1én 127°C .

¢) Noi ning cua khi & dau, cudi qué trinh.

Bai giai



a) Van toc trung binh ctia nguyén tir & trang thai dau va trang thai cudi

Coa = 3.8,31(27+273
- Trang thai dau: v, = /SRTI :\/ ( ) =1367(m/s)
u

4.10°°
. R — 3.8,31(127+273
- Trang thai cuoi: v, = f3RT2 :\/ 4(10_3 ) =1579(m/s)
Au .

Vay: Van toc trung binh cta nguyén tir ¢ trang thai dau va trang thai cudi la v =1367(m/s) va
v, =1579(m/s).
b) Noi ning ctia khi & dau va cudi qua trinh

1 A e A 3
- Vi khi héli 1a don nguyén tir nén c, :ER

\ m 3
- Noi nang cua khi ¢ trang thai dau: U, =nc,T] :Z-ERTl M
+ Tir phuong trinh trang thai: PV =— RT, = m_Ph ()
p g ang - P11 u 1 u RT,
_pV 3 _3
s LU =20 PR =2,y
+ Thay (2) vao (1) ta dugc: U, RT 2 72 D

= U, 23.105.2.10'3 =300J

C oL A 3 3
- Noi nang cua khi ¢ trang thai cuoi: U, = PV, =5 pV, 3

(Pang tich nén ¥, =V))

+ Theo dinh luat Sac-lo: T T, P> T Py
37,
+ Thay (4) vao (3) ta dugc: U, :EFZ%V]

~30127+273)

, =2 = "210°.2.10" =400
2 (27+273)

Vay: Noi nang ctia khi & dau va cudi qua trinh 1a U, =300J va U, =400/

¢) Nhiét luong cung cap dé ting nhiét do khi 1én 127°C

- Vi nung néng khi trong binh kin (dang tich) nén cong 4" do khi thuc hién bang 0.
- Theo nguyén li I ciia Nhiét dong luc hoc: AU =Q+4=0- 4"=0

= 0 =AU =U, - U, =400- 300 =100J



* Luu ¥: Néu d& bai cho biét khi héli c6 ¢, =3,15(k//kg.K) thi c6 thé tinh Q bing cong thuc:

Q =c mAt

5 -3
_phu_ 10021074 oo
RT,  8,31(27+273)

Vo1 m
= (0 =3,15.10".0,32.10.100 =100/
Vay: Nhiét luong cung cap dé ting nhiét d6 khi 1én 127°C 1a O =100J
12.33. Mot khdi khi He chira trong binh c6 thé tich 5/, ap sut 1.5.10°(N /m*)  nhiét do 27°C.
a) Tinh dong nang trung binh cta phan tr va mat d¢ phan tu.
b) Nén ding ap khéi khi dé mat d6 phan tir ting gip hai 1an. Tinh nhiét d6 va thé tich khi sau khi
nén.
¢) Tinh nhiét lwong khi truyén cho bén ngoai.
Bai giai
a) Pong nang trung binh ctia cac phan tr va mat do phan tir khi

- Pong ning trung binh: W, zg KT 22.138.10' 2(27+273)=6,21.10%Y

- Mat d6 phan tir: p =nkT = n, :kiT

5
n, :1,381’150—12300 =3,6.10"m™

Vay: bong nang trung binh cia cdc phan tir khi la W,=6,21.10%/ va mat do phan tu khi la
n, =3,6.10°m™

b) Nhiét d va thé tich khi sau khi nén dang ap

-Tacod: p =nkT =nkT =2nkT’

-7 :g :3% =150K hayt, =150~ 273 =- 123°C
v oV T 150
STach === V' =V — =52 =35
aco- T 7 T 7300

Vay: Nhiét d¢ va thé tich khi sau khi nén dang ap 1a 7" =-123°C va V' =2,51
¢) Nhiét lugng truyén cho bén ngoai
- Theo nguyén 1i I ciia Nhiét dong luc hoc: AU =Q+A4= 0 =AU- 4 (1)

voi: A la cong khi nhan dugce; Q 1a nhi¢t lugng khi nhan dugc; AU 1a d bién thién nodi nang cua khi.



Tacd: A=-A"=-p('-V)=-1,510(2,5- 5).107° =375/

Vi AU:%nRAT— R(r’-1) (2)

m
u

l\.)|ua

m m V
_ ‘ i pV =—RT=>—==— (3)
Theo phuong trinh trang thai: p B T RT

3 p 3 pV .,
- AU———RT T)=——XT-T
Thay (2) vao (3) ta duogc: > RT ( ) T ( )

1,5.10°.5.10°°

= AU :%. (150- 300) =-562,5J

- Thay gia tri cua A va AU vao (1), ta dugc:
QO =AU- A =-562,5-375=-937,5J
Vay: Nhiét luong khi truyén ra bén ngoai 1a Q =-973,5J
12.34. Khéi luong m =8g héli chira trong xilanh, day béi pittong ning. Khi dugc dun néng dang ap
tir nhiét 46 4 =27°C dén 127°C . Tim nhiét lwong truyén cho khi.
Bai giai
- Ap dung nguyén 1i I cua Nhiét dong lyc hoc: AU =Q+A4=0- 4’
= Q0=AU+4" (1)

v6i: A =p,-V)="RAT (2)
7

AU —%nRAT— RAT (3)

3m
2u

3

1+ 517 M RAT = RAT

:IS

5
- Thay (2) va (3) vao (1) ta dugc: O = 2

) 2%831 100 =4155J

Vay: Nhiét luong truyén cho khi 1a 4155J.
12.35. Khéi m =40g khi néon (« =20) & 27°C, thé tich ban du la 6/.
a) Nén ding nhiét, cong luc ngoai 1a 67507, thé tich giam 4 1an. Tinh nhiét lugng khi toa ra.
b) Ho ndng ding ap thé tich khi tang 1én nhu cii. Tinh nhiét lugng khi héap thu.
¢) V& db thi bién doi trang thai trong hé v, 1),(p,7),(p,V)
Bai giai

a) Nhiét luong khi toa ra trong qua trinh nén dang nhiét: Vi nén dang nhiét nén AU =0



- Theo nguyén li I ctia Nhiét dong lyc hoc: AU =0+ A4=0= Q0 =- 4

- Nhiét lugng khi toa ra: Q" =-0 =4 =-6750J

Vay: Nhiét luong khi téarala Q" =-6750J

b) Nhiét lugng khi hip thy trong qua trinh ho noéng dang ap

- O diéu kién chuan, 1 mol khi néon & nhiét do 7, =0°C(273K), ap suat p, =1,013.10°Pa, chiém thé

tich ¥V, =22,41

Suy ra: 2mol

40 o . y ,
:E] khi néon & Ilhlét d6 tO =0 C(273K)) ép suat Do 21,013.106Pa’ chiém thé tich:

v, =2V, =2.22,4 =448l

Goi .7, va T, 1a p suét, thé tich, va nhiét d6 ban dau cua 40g khi néon. Theo phuong trinh trang

oV _pV
thai cua khi li tuéng : T, T
g =t I, S48 300615108 =8,31.10° Pa
VT, 6 273

Goi p,.V, va T, =T, 1a ap suét , thé tich va nhiét d6 cudi qu4 trinh nén dang nhiét ctia 40g khi néon.
Ap dung dinh luat Bbilo-Maridt:

v
Vi =pV,= p, =p—
v,

= p, =8,31.10°.4 =33,24.10° Pa
Goi py =p,.V; =V, va T} 1a 4p suét, thé tich va nhiét d6 cudi qua trinh ho néng dang ap cua 40g khi

néon. Theo nguyén li I cia Nhi¢t dong luc hoc:

AU =Q+A4=0- A
=>0=AU+4" (1)

3 3 m 3
AU == nRAT == —RAT =—p, AV ==p,(V,-V,)
VO’I 2” 3 2}72 2}72

J

= AU :gpz(m- 7) (@)
vad =p,,-v)=p,V-v,) (3)
- Thay (2) va (3) vao (1) ta dugc:

0= ZpZ(V V)+p,(V,-1,) = pz(V v,)



-0 :%33,24.105.(6- 1,5).10° =37395.

Vay: Nhiét lwong khi hép thy trong qua trinh ho néng dang 4p la Q =37395J
¢) V& db thi bién ddi trang thai khi trong hé (V,7);(p,7);(p,V)

+ Trang thai 1 : p, =8,31.10° Pa;V, =61;T, =300K

+ Trang thai 2: p, =4p, =33,24.10° Pa;V, =1,5/;T, =T, =300K

+ Trang thai 3: p, =p, =4p, =33,24.10° Pa;V, =V, =6/;T, =?

Ap dung dinh luat Gay-Luytxic cho qua trinh déngwfp

2— 3:£=E | 3
I, T, 6 L :
V.
=T =T, *

2

=4T, =4.300.1200K

Ta co:

+ Qué trinh 1— 2 1a ddng 1.5 e
nhiét: ap suét ting, thé tich giam. S

+ Qua trinh 2— 3 1a dang ap: ) 300 1200 T(K)

Thé tich tang, nhi¢t do tang.

Céac dd thi nhu hinh vé sau:

p (x10° Pa)
A
2 3
33,24 %

Y ) | CEm— | 8,31

O 300 1200 T(K) O 1,5 6 V>(l)



12.36. Xilanh cach nhiét duoc chia lam hai phan thé tich ¥;,”, bang vach ngan cach nhiét. Phan I ¢6
khi ¢ nhiét do 7, ap suat ;. Phan II chira cung loai khi & nhiét d6 75, ap suit p,. Bo vach ngin di.
Do hé kin nén ndi nang khi bao toan. Tim nhiét do can bang.

Bai giai
- S6 mol khi trong hai binh nudc khi bo vach ngan la:

n :prl.n :szz (1)
1 RT ) RT,

- D6 bién thién nodi nang cta khi trong hai binh 1a:
AU, =n,C AT, =n,C,(T-T}) (2)

AU, =n,C AT, =n,C,(T-T,) (3)

- H¢ kin nén ndi nang cua hé bao toan , suy ra:
AU =AU, +AU, =0 (4)

“Tx (2), (3) va (4) taco: n(T-T)+n,(T-T,)=0 (5)

le( DV, _
_ Ty 3 5. T-T)+ (7-7)=0
T (1) va (5) ta co: RT, VTR, 2
T :]}Tz (prl +p2V2)
pW T, + p, VT

1T, (prl + szz)
pV T+ p,VoT,

Vay: Nhiét d6 can bang 1a 7' =

12.37. Khi i tuong c6 u« =28(g/mol). P& lam nong ding ap khdi khi thém AT =14K , cin truyén
cho khi nhiét luong O, =10J . Pé lam lanh dang tich khéi khi trd vé nhiét d6 ban dau, can thu nhiét
ctia khi mét nhiét luong O, =8 . Tim khdi luong khi.
Bai giai

- Khi 1am noéng ding ap:

’ m
+ Cong do khi thyc hién: 4, =p,AV :;RAT
+ Nguyén li I cua nhi¢t dong luc hoc:

AU, =0 +4 =0,- 4 =0 - " RAT M
u

I

- Khi 1am lanh dang tich:



+ Cong do khi thyc hién: 4, =0

+ Nguyén li I ctia nhié¢t dong luc hoc:
AU, =0, +4,=-0,- 4, =-0, (2)

(O, 1a nhiét luvgng khi nhan tir bén ngoai)

- Khdi khi tré v& nhiét do ban diu nén: AU =AU, +AU, =0 (3)

ST (1), (2) va (3) ta cb: O, - %RAT— 0, =0

(0,- 0,) _28(10- 8
=00 _2800-8)
RAT 83114

Vay: khéi lugng khi m =0,48g .
12.38. Hinh bén cho biét @6 thi (V,T) cua hai chu trinh bién ddi cua khi li tuong. O chu trinh nao
cong thuc hién 16n hon? Nhié¢t luong thu vao (hay toa ra) 16n hon?
Bai giai
- Chu trinh 1-2-3-1 gbm cé:
+ Qua trinh (1-2): Pang ap: V ting, T ting.
+ Qué trinh (2-3): Pang tich: T giam, p giam
+ Qué trinh (3-1): Pang nhiét: V giam, p ting
- Chu trinh 1-3-4-1 gdm c6:
+ Qué trinh (1-3): Pang nhiét: V tang, p giam.
+ Qué trinh (3-4): Pang ap: V giam, T giam.
+ Qua trinh (4-1): Pang tich: T ting, p ting.
- Chuyén sang hé toa do (p,7) nhu hinh vé:
+ Trong cé hai chu trinh déu c6 qua trinh din nd nam phia trén (cé 4p suat 1on hon) qua trinh nén
nén ca hai chu trinh déu sinh cong. p

+Cong A’ do khi sinh ra trong mdi chu trinh ¢ do Ln b:?]ng s6 do dién tich gidi h@n boi dudng biéu
P

din chu trinh trén hé (,7)

Tu hinh Ve Suy ra: A1’231 > A1’341
iy . . 4 4

Vi chu trinh thi: AU =0

- Theo nguyén li I cia nhiét dong luc hoc:

AU =0+A4=0- 4" =0 4 <

<V



= 0=4">0
Suy ra, trong mdi chu trinh, khi nhan
nhiét dé sinh cong. Ta co, cong do khi
nhan dugc trong mdi chu trinh la:
Ozt = A1 Oz = Az
Vély: Ay > Ay,
12.39. Mot xilanh cach nhiét kin hai dau c6 khéi lwong m, . Xilanh duoc ngin d6i boi mot pittong co
thé truot doc theo thanh xilanh. Pittong c6 khoi lugng m,. O mdi phan cia xilanh chira cing 1mol
khi 1 twéng c6 ndi nang U =cT (c 1a hing sd) va c6 thé trao doi nhiét cho nhau. Ta va cham rét
nhanh dé truyén cho xilanh vén téc v doc theo truc cua xilanh. Tim d6 tang nhiét d cua khi sau khi
pittdéng ngimg dao dong. Bé qua ma sat giita pittong v6i xilanh va giita xilanh voi san. Cho rang
pittong khong thu nhiét (nhiét dung nho).

Bai giai
Gia str ban dau truyén cho xilanh van tc v huéng sang phai nhu hinh v&. Xét trong hé quy chiéu
gin véi xilanh.
- Ban dau, pittong chuyén dong sang trai, nén

khi bén trai va dan khi bén phai. Suy ra &p

luc £, do khi bén trai tic dung 1én pittong g

16n hon ap lyc £, do khi bén phai tac dung I lr:; T
R N R
1€n pittdng. Do do, hop luc tac dung Ién pittdng theo phuongn}fgang}huéﬁg' .

phai- hgirg¢ chiéu

RO DA A

chuyén dong cua pittong, lam pittdng chuyén dong cham dan rdi dimg lai.

- Sau d0, pittdong d6i hudng chuyén dong nhanh dan sang phai (so v6i xilanh). Khi pittong vé dén vi
tri c4n bang ban dau thi hop luc tac dung 1én pittdng theo phuong ngang bang 0, nhung do quan tinh,
pittong tiép tuc chuyén dong sang phai 1am khi bén phai bi nén va khi bén trai bi dén (so voi ban
dau). Suy ra hop luc tic dung Ién pittdng theo phuong ngang hudng huéng sang trai nguoc chiéu
chuyén dong cua pitténg, do d6 pittdng chuyén dong cham dan rdi ding lai. Tiép theo, pittong dbi
hudng chuyén dong nhanh dan sang phai... Két qua 1a pitténg dao dong trong xilanh quanh vj tri can

bang ban dau.



- Trong qué trinh dao dong, dong ning cua pittdng chuyén dan thanh ndi ning cua khi & hai bén
xilanh. Két qua 1a dong ning cua pittong giam dan dén 0, khi d6 pittong ngimg dao dong trong
xilanh.
- Khi pittong ngimg dao dong thi ca xilanh, pittdéng va hai khoi khi ¢ hai bén xilanh chuyén dong
cung van téc v* (trong hé quy chiéu mit dat).
- Xét trang thai dau va trang thai img véi pittdng ngimg dao dong cua hé (xilanh + pittong + 2 khbi
khi). Goi m, 1a tong khdi lwong ciia hai khéi khi ¢ hai bén pittong.
- Theo dinh luat bao toan dong luong: m,v =(m, +m, +my v’

my

m, +m, +m,

, 1 y
- Theo dinh 1i ddng ning, cong do khi thuc hién: A =AW, =W, - Wovoi: W, :E(ml +m, +myv >

= _l rrl'l'v ey an‘/z > W :l 2
W,= (ml"'mz"'mo)- m+m +m, —z(ml_'_mz_'_mo) va Woe 2le1
o A AW = nv? 12 mv(m +m) D

®

2m+mm) 20 Amem+m)

- D6 bién thién ndi nang cua hai khdi khi: AU =2¢.AT (2)

- Ap dung nguyén i I cua nhiét dong lyc hoc: AU =Q+4=0- 4’
Vi xilanh cach nhiétnén Q =0= AU =-4" (3)

*(m, +m,)
- Tur (1),(2) va (3) ta c6: 2¢AT = nz,v m, *m

2(m, +m, +m,)

mv* (m, + m,)

= AT =
4¢(m, +m, +m0)

2
mm,v
i m,<<m,m,=> AT =———1—2_
Vi A 4c(m, +m,)

Vay: Do tang nhiét d0 cua khi sau khi pittong ngirng dao dong la:

AT = mm,v’
4c(m, +m,)

12.40. Mot mol khi 1i tuong don nguyén
tur bi giam trong mot 6ng hinh tru dat

nam ngang va ngan cach vdi bén ngoai



bang hai pittong. Mdi pittong co

khéi lugng m va co thé truot khong

Au.T“.

ma sat doc theo xilanh. Truyén

cho pittong céc van toc ban dau v va

3v theo cing mot chiéu. Nhiét d6 ban 2) (1)

dau cua khi 7, . Coi xilanh 1a rat dai.

Tim nhiét do cuc dai ma khi dat duoc.

Cho rang xilanh va pittong cach nhiét

Bai giai

Gia sir truyén cho pittong (1) van toc dau v, =v va pittong (2) van téc dau v, =3v (hinh v§)

Goi i"ul va ;52 lan luot 14 luc do khi trong xilanh tic dung vao hai pitténg. Luc ;"u] cung hudng voi :1
nén pitténg (1) chuyén dong nhanh dan sang phai; luc j"i nguoc hudng véi \ujz nén pittong (2)
chuyén dong cham dan sang phai.

- Trong qué trinh hai pittong chuyén dong thi khdi khi bi nhdt trong xilanh ciing chuyén dong. Goi
khéi lugng ctia khéi khi nay 1a m, .

- Van tdc clia pittdng (2) dbi véi pittong (1) 1a:

Vg =V tV g =Vp -V, =

- Tai thoi diém ban dau (¢ =0), vecto \ufjl huéng sang phai va c6 do 16n bang 2v. Nhung vi pittong
(1) chuyén dong nhanh dan sang phai va nén pittong (2) chuyén dong chdm dan sang phai nén do 16n
cua ;; giam dan dén 0, sau do ;; d6i chiéu nguoc lai.
Nhu vay, ban dau pittong (2) dich chuyén lai gan pittong (1) nén khi trong xilanh bi nén, nhiét d6 khi
tang 1én. Sau khi v, =0 thi pittong (2) lai chuyén dong ra xa dan pittong (1) nén khi trong xilanh bi
dan, nhiét 6 khi giam dan. Suy ra, nhiét d6 khi trong xilanh dat cuc dai bang 7., khi van téc v, =0
, khi d6 hai xilanh va khéi khi chuyén dong cing van tbc v sang phai.
Xét trang thai dau va trang thai rng vdi nhiét d§ khi trong xilanh dat cuc dai cua hé (hai pittong +
khéi khi).

- Theo dinh luat bao toan dong lugng, ta co:

4dmy

m3v+my =Qm+my)hv'= v =
2m +m,

- Theo dinh 1li dong nang, cong do khi thyc hién la:



A =AW, =W, W,

2
: 1 1 4mv 8mv?
i W,==(2 2 ==(2 . =
voi: W, 2( m+my v 2( m+m,) [2m+m) e
1 1 1 1
W, :Emvl2 +§mv22 :Emv2 +§m(3/)2 =5mv?
8n? mv/ (2m+5m,
= A =AW, = Vs = 25
2m+m, 2m+m
. 3
- Bo bién thién nodi nang cua khi: AU =5R(Tmax -7,) ()

- Ap dung nguyén li I ctia nhiét dong lyc hoc: AU =Q+4 =0- 4’
Vi xilanh va pitténg cach nhiét nén 0 =0= AU =-4" (3)

3 2Q2m+5m,)
ST (1),2) va (3) ta co: ER(Tmax-Jg):mv rrom

2m+m,

3R 2m+m,

max

2
Vim>>m, =T =T +—m’
0 0 3R

. . 2
Vay: Nhiét do cuc dai ma khi dat duoc 1a 7, =T, +§mv2

12.41. Dé @6t nong 1kg mot chat khi chua biét, & ap sudt khong d6i, ting thém 1K thi can 912J; con
dé dbt nong khdi khi d6 ¢ thé tich khong ddi ting thém 1K thi can 6497J. D6 1a chat khi gi?
Bai giai
- Theo nguyén li I ctia Nhiét dong luc hoc: AU =0+ A4 =0- 4’
= Q0=AU+4’
- Khi d6t nong déng ap: O, =AU, +4, (1)

’ m m
- Cong do khi thuc hién: 4 =p (.- 1) =pV,- pV; =—RT,- —RT,

i i

> A4 =2RAT ()
u

RAT (3)

A 1A A Ao , , _m i
- D0 bién thién ndi niang cua khi : AU, =

- Thay (2) va (3) vao (1) ta duoc:



0 =" LRAT +™ RAT =" L+1|RAT
u 2 u u\ 2

- [L 1| =4 1O ()
2 RAT R

- Khi d6t nong ding tich: 0, =AU, +4, (5)

- Cong do khi thue hién: 4, =0 (6)

’ m i
- D0 bién thién ndi nang cua khi: AU, :Z 5 RAT (7)
m i ,
- Thay (6) va (7) vao (5) tacod: O, = = ERAT
i: AUQZ :AUQZ (8)
2  RAT’ R
ﬂ(Ql - Qz) R
-Tu @) va(8) taduoc: | =———= u=
(4) va (8) ta dur ; g
8,31
= u=—-"——=0,032kg =32
“ 912~ 649 §72°8

Vay: Chat khi d6 1a oxi.
12.42. Mot binh céch nhiét, bén trong 1 chan khéng. M6i trudng xung quanh 13 chat khi don nguyén
ttr & nhiét 6 7, . Tai mot thoi diém nao do, nguoi ta md nép cho khi vao dﬁy binh. Héi sau khi chiém
day binh, khi c6 nhiét do T 1a bao nhiéu?
Bai giai
Goi:
+ p, 1a ap suat khi xung quanh binh; V 1a thé tich ctia binh.
+ n 1 s6 mol khi trong binh sau khi khi vao day binh.
+ ¥, 1a thé tich ctia n mol khi & ngoai binh.
Ta c6: Ap suat khi trong binh sau khi khi vao day binh van 1a p, .
Xét n mol khi & hai trang thai: & ngoai binh va & trong binh.

- Phuong trinh trang thai cho n mol khi & ngoai binh: pV, =nRTj .
. . . 3
- b6 bién thién nd1 ndng ctia n mol khi: AU 25 nR(T-T,) (1)

- Cong do khi nhan dugc: 4 =p, ;- 0)=pV, =nRT, (2)

- Theo nguyén li I cua Nhiét dong luc hoc: AU =0+ 4



- Vi binh cach nhiét nén 0 =0= AU =4 (3)
\ \ 3 5
- Thay (1) va (2) vao (3) ta duoc: EnR (T-T,)=nRT,= T :ETO

A . 5
Vay: Sau khi chiém day binh, khi c6 nhiétdg 1a T =§75

12.43. Mot khi i tuong don nguyén tir

chuyén tir trang thai (1) sang trang thai AP 3 2
(2) bang hai cach: 2p b———— |
* (1)- 3)- (2)
Do i 4
* (1)- (4)- (2) | : 'i
~ . A cn X A ] 1 2y,
Hay tim ti s6 cac nhiét lugng can truyén o T 2V, vV

cho khi trong hai qué trinh do.

Bai giai
- Theo nguyén li I ctia nhiét dong luc hoc, ta c6: AU =Q+A4=0- 4
= Q=AU+ 4’

* Qua trinh 1— 3— 2 (hinh v&)

R(T,-T)

A 1A cnae o , , 3 m
+ D9 bién thién ndi nang cta khi: AU 3, =

véi 1, 1a nhiét do cua khi ¢ trang thai (1);7, 1a nhiét d6 cua khi & trang thai (2).

+ Qua trinh 1— 3: Dang tich: Hb
L T
b p - 2
= T, =1, 22 =1, =27, o ’
b e e
+ Qua trinh 3— 2: Pang 4 e P
ua rin — <Z:Dang ap. - — 0 P
ST L . I 4
|
V. 1 ~
= T, =T, -~ =2T, =4T, .
2 3 1/3 3 0 0 VO 0 v
= AU, == RT (1)
u

+ Cong do khi thuc hién: 45, =45+ 4;,

v6i: A =0(ddng tich); 45, =2p, 2V, - V,) =2p,V, (d4ng 4ap).



= A1’32 =2p.V, :2%RTO ()

+ Nhiét lugng truyén cho khi: Oy, =AU,;, + 45, ()

+ Thay (1) va (2) vao (3) ta dugc:

0., :— DRy, +22 " RT, _%ﬂRT (4)

l i

*Quatrinh 1- 4— 2

:IE

K . . ) i 9
+ Do bien thién ndi ning cua khi : AU, =AU, =5 RT, (5)

+ Cong do khi thyc hién: 4, =4, + 4,

v6i: 4, =p, 2V, - V,) =pV, (dang ap); Ai, =0 (déng tich).
= A142 =pV, :ﬂRTO (6)
u

+ Nhiét luong truyén cho khi: O, =AU, +4;,, (7)

+ Thay (5) va (6) vao (7) ta dugc:

9 m Em

O ——.—RT RT RT, (8)
Au A

A

Q132 13
+ Twr (4) va (8) suy ra: =77
(4) va (8) suy ra: =,
~ . Kk  n X X , . Lo ,\lez_g
Vay: Ti s0 cac nhié¢t lugng can truyén cho khi trong hai qué trinh do 1a 0. 11
142

12.44. Mot 6ng hinh tru hai dau kin c6 chiéu dai L =50cm, tiét dién 4 =80cm?, bén trong c6 mot
khéi vat trugt doc theo thanh 6ng (hinh v&). Khéi vat hinh tru cach nhiét, co chiéu dai / =40cm va
khéi luong rieng o =1,61.10° (kg /m*). Hai du con lai clia thanh éng chira khi nito dugc xem 1 chét
khi Ii tudng ludng nguyén tir.

- Khi 6ng duoc dat vi tri nam ngang thi thé tich hai khéi khi 1a nhu nhau.

- Khi 6ng duoc dat théng ding thi khdi vat di Xuéng mot doan Al =25mm

a) Xac dinh ap suat chat khi nam ngang.

b) Ong duoc dit nim ngang, sau d6 _ L

2154
v

cho dng chuyén dong dot ngot theo

——— D] PR e

phuong ngang, do quan tinh khéi tru




dich chuyén mot doan s =25mm doc
theo thanh ong.
- X4c dinh cong dé thuc hién chuyén dong nay.
- Tinh gia toc ctia 6ng.
(Trich d@é thi Olimpic Italia -1997)
Bai giai
a) Ap suat chat khi nam ngang
Goi P,,V, 13 ap suit va thé tich mdi cot khi khi dng ndm ngang; p,.V;, p,.V, 13 ap sudt va thé tich cot
khi phia dudi va phia trén khi éng dit thang dung.

A N X A , 4 Y L'l 50'40
- Chiéu dai moi ¢t khi khi 6ng nam ngang: /, =T, <

Scm

- Ap dung dinh luat Boilo-Mariot cho mdi cot khi va phuwong can bang cho khéi vat:
pIS(ZO - Al =p,S,

pSU, + A =p,Si,

S =p,S +pglS

11, Al
- Tr cac phuong trinh trén, ta dugc: P, =P8 L D0
2 |al
3
=] pO :w 5 - 2’5 :4,71.103])61
2 2,5

Vay: Ap suét chét khi khi 6ng ndm ngang 1a p, =4,71.10° Pa
b) Khi dng chuyén dong dot ngdt theo phuong ngang
- Theo nguyén li I cta nhiét dong luc hoc, ta co: @ =4+AU

_Vi 0=0
ARAE AIRAR
=>A=AU=AU1+AU2:M LT I Y SN | T I
3/_1 1 g/-l Vz
v, ¥, 2 .
Véi: =L =22 =2 p Vi, =p,Al, =4,71.10°.8.107°.5.10 =1,88.7;y =L 4
" , 3
n: A =—128 (20 1] + 88 [3]1’4-1-1 =0,8.
e a0 La-1|13 ’




-vi &= % =2"= p =p,2" =4,71.10°2" =12,43.10" Pa
Po 1
¥y y y 1.4
va 22| Lo :[2] = p, :po.[z] :4,71.103.[2] =2,67.10" Pa
PV 3 3 3

Y , -4 (2,67.10°-2,67.10°).0,8
—Glatéccfla()ng:a:iz(p1 r,) =

3 :15,2(m/sz)
m pAl 1,6.10°.0,8.0,4

Vay : + Cong dé thyc hién chuyén dong nay 1a 4 =0,8J
+ Gia tc chuyén dong cua éng 13 a =15,2(m/s?).

12.45. Mot mol khi 1i twong don nguyén tir hoat dong theo chu trinh sau (hinh v&). Xéc dinh ti s6

k == khi hiéu suit cta chu trinh 13 15%.

V,
Y
B C
Ep,al L —
Pap—-—
| R
Va Vi

Bai giai
- Cong ma khéi khi thue hién: 4 =(p,- p ), -7V,)
= A4=Qp,- p)&V,-vV)=pV,(k-1)=RT,(k-1)
- Nhiét lugng thu vao: 0 =0, +0, =C, (1, - 7,)+C, (.- T,)
Véi: Ty =2T, (AB: ding tich); T, =kT, =2kT, (BC: dang ap); T, =kT, (DA : dang ap).
= 0 =CT,+C,2T, (k- 1), (n =1: s§ mol khi)
- Hiéu suét cta chu trinh:

A RT,(k-1) R(k-1)

H=—= =
o C71,+C, 2T, (k-1) 1,5R+2,5R2(k-1)
2k -2 3H 3.0,15
= H= = k=1+ =1+ =1,
10k - 7 2- 10H 2-10.0,15
v

Vay: Tisb & =—> =19,
VA



12.46. Trong pha dau tién ciia chu trinh Ot-td, nguoi ta cho hdn hop xing va khong khi vio trong
xilanh. Khi d6 cac théng sb cua hdn hop nhu sau: thé tich ¥ =1/, ap sudt p, =lbar  nhiét d6 323K.

, C
Trong toan bd cac qua trinh thi ti s0 ¥ Z?’J =13,

. . r Nt r A A 7N 1 Ao A ’ [N A X
a) Trong giai doan nén, ngudi ta nén doan nhiét khoi khi con 3 thé tich ban dau. Tinh nhiét do hon

hop khéi khi vao cudi qua trinh nay.
b) Sau d6 dén giai doan chay n6. Vi qué trinh xdy ra rat nhanh ta c6 thé xem thé tich duong nhu
khong thay d6i. Trong qué trinh ndy s phéan tir ting 1én 10% va nhiét do dat dén 1500K. Tinh ap
suit cta khéi khi vao cudi giai doan nay.
c) Sau giai doan chay, khdi khi dan nd doan nhiét dén thé tich ban dau. Cudi cung, dén giai doan
thoat khi. Tinh cong thuc hién dugc trong ca qua trinh.
d) Gia sir pittong nhan duoc 400J mdi chu trinh. Mot xe c¢6 dong co bdn ki hoat dong theo nguyén
tac va cac thong s di tinh toan & trén. Gia st van toc ciia xe 1a 100km/h, pitténg quay 3500 vong/
phut, hi¢u suat 33%. Tinh lugng xang ti€u thy trén doan duong 100km.
(Trich dé thi Olimpic Thuy Si-1996)

Bai giai
a) Nhiét d6 hdn hop khdi khi vao cudi qua trinh nén
V. -l

SN A
Qua trinh 1-2 (nén doan nhiét) nén: — = o
1

0

y-1
1,3-1

7, =(8)" 323 =603K

Vay: Nhiét d6 hon hop khéi khi vao cudi qua trinh nén 1a 7, =603K
b) Ap suét ciia khéi khi vao cudi giai doan chay nd

Qua trinh 2-3 (chay): Ap dung phuong trinh trang thai cta khi li tuéng cho qua trinh nay, ta duoc:

ph _pV » :poﬁ_ﬂ :1,8,@ =14,9bar
T o1 vT T3

Vay: Ap suét ciia khdi khi vao cudi giai doan chay nd 1a p, =14,%bar .
c¢) Cong thuc hién dugc trong ca qua trinh dan doan nhiét

y-1
1- E 1- K
4 Vs

y-1

24
y-1

+ P
)/—

Tach: A=4,+4 =




107
5103 14,9.1,013.105. 1,3-1
L _L013.10%10 o8] + 8 |, [1]
1,3-1 8

1,3-1
= A =-289+791=502J
Vay: Cong thuc hién dugc trong ca qué trinh dan doan nhiét 1a 4 =502J
d) Lugng xang ti€u thu trén doan duong 100km
- V6i dong co bdn ki, mdi chu trinh twong Gmg véi 2 vong quay cta dong co.
Trong moét gi0, dong co thuc hién dugc mot cong:

A :4.60.2.502 =2,11.10°J

- Lwong xing tiéu thu trong 100km duong di (H: hiéu suit, q: ning suét toa nhiét ciia nhién liéu):

_ A 211.10°
Hg 0,33.4,3.10

=14,9kg
Vay: Luong xdng can dung 1a M =14,3kg
3.NGUYEN Li I CUA NHIET PONG LUC HQC- PONG CO NHIET
12.47. Bong co nhiét li tuong lam viéc gitra hai nguén nhiét 27°C va 127°C . Nhiét luong tac nhan
nhan ctia ngudn néng trong mot chu trinh 1a 2400J. Tinh:
a) Hiéu suét cua dong co.
b) Cong thuc hién trong mot chu trinh.
¢) Nhiét luong truyén cho nguén lanh trong mét chu trinh.
Bai giai
T,- T, _400- 300
T 400

a) Hiéu suét cua dong co: H = =0,25 =25%

b) Cong thuc hién trong mot chu trinh

Taco: H :é = A" =HQ, =0,25.2400 =600/

1
Vay: Cong thuc hi¢n trong mot chu trinh 1a 600J.
¢) Nhiét luong truyén cho ngudn lanh trong mét chu trinh
0, =0, - 4’ =2400- 600 =1800.J
Viy: Nhiét luong truyén cho ngudn lanh trong mét chu trinh 1a O, =1800J

12.48. Pong co nhiét 1i tuong mdi chu trinh truyén 80% nhiét lugng nhan duoc cho ngudn lanh. Biét

nhiét 6 ngudn lanh 1a 30°C . Tim nhiét d6 ngudn noéng.



Bai giai

0-0 _T-T,

- Hi€u suat cuia dong co: H = =

O I

O T X
- Mit khac, ta c6: 0, =0,80, (2)

T, 30+273

— = =378,75K
0,8 0,8

-Tu (1) va(2)suyra: [, =

hay ¢, =378,75- 273 =105,75°C
Vay: Nhiét d6 caa ngudn néng 1a 105,75°C
12.49. May hoi nudc cong suat 10kW tiéu thu 10kg than da trong 1h. Biét hoi nudc vao va ra xilanh
c6 nhiét 36 227°C va 100°C . Nang suit toa nhiét cua than dé la 3,6.10 (J/kg) Tinh hiéu sut thuc
cuia may va ciua mot dong co nhiét li tudng lam viéc gitta hai nhiét dd noi trén.

Bai giai
A" Pt 10.10>3600 _

_ ‘A A 5 o, H—_——— —O,IZIO(V

Hi¢u suat thyc cua may: 0 “mL 103,610 o
o o _T-T, 500-373
- Hiéu cua dong co nhiét li twong: 7, = T 00

1

=0,254 =25,4%

Vay: Hiéu suat thue cta may va cia mot dong co nhiét li twong lam viéc gitra hai nhi¢t do noi trén la
H =10% va H, =25,4%,
12.50. Trong xilanh c6 tiét dién 200cm?, pittong cach day 30cm, c6 khi & 27°C va 10°(N/m*) Khi
nhan nhiét luong do 5g xing bi chdy cung cap, khi din né dang ap, nhiét d6 ting thém 150°C .
a) Tinh cong do khi thuc hién.
b) Tinh hiéu suat cia qua trinh.
Biét khi chdy, 10% nhiét luong cua xing cung cdp cho khi. Nang sudt téa nhiét cta xing 1a
g =4,8.10" (J / kg)

Bai giai
a) Cong do khi thuc hién

NS

., V
- Theo dinh luat Gay-luytxéc: 7‘
1



450

= v, = s B 2200.30.222 —9000em’
T 300

1

- Cong do khi thue hién: 4 =p (7, - ¥;) =10°.(9000 - 6000).10"° =3000.

Vay: Coéng do khi thuc hién 1a 4" =3000/
b) Hiéu suét ctia qua trinh
A A 3000

A - =0,125 =12,5%
0 01mg 0,1.5.10°4,8.10 ’

Viy: Hiéu suit ctia qud trinh 13 H =12,5%
12.51. Hinh bén 1a chu trinh hoat
dong ctia mot dong co nhiét co
tac nhan 12 mot khéi khi 1i
tudng don nguyén tu. Tinh
hiéu suét cua dong co .
Bai giai
* Qua trinh 1— 2 (dang tich):
+ Cong do khi thyc hién:
4, =0
+ Nhiét luong khi nhén:

3
0, =AU, :_-ﬁR(Tz - ];)
2 u

. s b _D Py _
+ Theo dinh luat Sac-lo: == T, =T, —= =41,
I, T, P
~ 0, =22 RUT- 1) =2 2 RT
2 u 2 u

Vi O, >0 nén khi nhan nhiét bang O,,.
* Qua trinh 2 — 3 (dang ap):
+ Cong do khi thyc hién:

Ay =p,(V,- V) =4p, 4V, - V) =12pV, =12 RT,
U

)

R(T,-T,)

A1t A “ A Ae ) , _3 m
+ D0 bién thién ndi ning cua khi: AU,; =5

5 3
1 Y
b
Vo 4V,



V, V,

., ¥
+ Theo dinh luat Gay-Luytxac: Fz 2?3 =T, =T, 73 =4T, =161,

2 3 2

> AU, _% " RQ6T - 47) =182 RT,

) l

+ Nhiét luong khi nhan duoc:

0,, =AU, + A, ZIS%RTI +12%RT1 :30%RT1

I

Vi Oy; >0 nén khi nhan nhiét bang O, .
* Qud trinh 3— 4 (dédng tich):
+ Cong do khi thyc hién: 45, =0

3
+ Nhiét luong khi nhan duge: Oy, =AU, = 5 mR(T T,)

A

+ Theo dinh luat Sac-lo: Ly _Ds T, =T, Ls =47,
I, T, P

= 0, :% %R(4T 16T,) =- ISMRT

Vi O, <0 nén khi téa nhiét bang |O.,|

* Qu4 trinh 4 — 1(dang ap):

’ m
+ Cong do khi thuc hién: 4y =p, V- V,) =p, (V, - 4V,) =-3p,V, =3 RT,

, 3 m
+ D9 bién thién ni nang ctia khi: AU, =7 ZR(T T,)
o AU, =2 R - 4) = 2. R
2 u 2 u

+ Nhi¢t luong khi nhan duoc:
0, =AU, + 4, =~ " RT - 3™ g7 =- 12 Mgy
2 2 u

Vi 0y, <0 nén khi téa nhiét bing |0,|

- Téng nhi¢t lugng khi nhan trong mot chu trinh:
0, =0, +0y zg‘ﬂRTl +3OERT1 —Q mRT )
2 u u 2

i 4 A

- Tong nhiét lwong khi téa trong mot chu trinh:



m 15 m 51 m
0, :|Q34|+|Q41| =18 —RT +—.—RT, =—.—RIT] (2)
u 2 u 2 u
6 _s1
- Hiéu suat cta dong co: H ZQIéQZ = 269 2 =0,26 =26%
1 .
2

Vay: Hi¢u suét cua dong cola H =26%.
12.52. Hinh bén biéu dién hai chu trinh

ABCA va ACDA ca hai chu trinh P
déu thue hién voi mot khéi khi li 2po |
tudng don nguyén tu.
a) Héi trong nhiing doan nao cua chu trinh Po |
thi khi thu nhiét, téoa nhiét?

O

b) Hiéu suét phan mg cua chu trinh nio

cao hon va cao hon bao nhiéu lan?

Bai giai

a) Trong nhitng doan nao cua chu trinh thi khi thu nhiét, téa nhiét

* Qua trinh 1— 2 (dang tich):
+ Cong do khi thyc hién: 4;, =0

3
+ Nhiét lugng khi nhan: O =AU, =2.—R(T;- T})

m
u

+ Theo dinh luat Sac-lo: DB g =1 P2 ooy
I, T, P

3
= Oy :_-%R(le -T)=

2 R

n
u

N | W

: 3

* Qua trinh 2— 3 (dang ap):
+ Cong do khi thyc hién:

A, =p, V.- V) =2p, 3V, - V,) =4p,V, =4 RT,
u

)

A . . 3 m
+ D9 bién thién ndi nang cta khi: AU :E';R(E -T,)




v, TV, v,
+ Theo dinh luit Gay-Luytxic : = =— = T, =1, > =37, =67,
L, T £
& AU, =2 R(6T - 27) =6™ RT,
2 u u

I

+ Nhiét luong khi nhan duoc:

0., =AU, + 4, =62 RT+4 —RT, =102 el

N m

* Qua trinh 3— 1:

+ Cong do khi thyc hién: |4,| =sb do dién tich hinh thang (1- 3- 3V, - V;)

1
:|A31| 2(]? +2p0)(3V V) =3pV, —3%]@7}

I

Qua trinh 3— 1 14 qué trinh nén khi (V giam) nén khi nhén cong, tirc 1a khi sinh cong dm, suy ra:

4, =32 Ry,
u

l
+ D3 bién thién ndi nang cua khi:

3 1
AU, = _2 mR(T T)_E [R(];' 6]}):_ ?ZRI;

A A i

+ Nhi¢t luong khi nhan duoc:

15 m

, 21
Q31 :AU31 +A31 =" 7 _RT + ”

-3— RT] -5 RL
2 l

. 21 m
Vi 0,, <0 nén khi téa ra nhiét bing |0y] :7';1{7;
* Qua trinh 1— 3: Qua trinh 1— 3 nguoc vdi qua trinh 3— 1 nén ta co:
’, ’ m
+ Cong do khi thuc hién: |4;] =|4;)] :3;RT1
+ Qua trinh 1— 3 1a qua trinh dan né (V tang) nén khi sinh cong, tirc 1a khi sinh cong duong, suy ra:
4, =32 R7,
u
+ Do bién thién ndi nang cua khi:

3 m 15
AU —R(7; - T)———R(6T T)=—.
BTy 2 2

4 J

ﬁR]]
u



+ Nhiét luong khi nhan duoc:

O =AU, + 4, =2 ﬁRT +3M gy =2l M pr
2 u u 2 u
. R o s 21 m
Vi Q5 >0 nén khi nhan nhiét bang O, :7~;RT1
* Qu4 trinh 3— 4 (dédng tich):
+ Cong do khi thyc hién: 4;, =0
3 m

+ Nhiét lugng khi nhan: @, =AU, =7 R(T 9]

+ Theo dinh luat Sac-lo: LBy I, 27;& =0T, Po =37,
I, T, D5 2p,
= 0Oy, :i ﬂR(?’T 6T)— 2ﬂR]I
2 u 2 u
3 A ro.n “ A N 9 m
Vi O, <0 nén khi téa nhiét bang 04| =3 ;RTI

* Qua trinh 4— 1 (dang 4p):
+ Cong do khi thyc hién:

A, =p, G- V) =p,,- ) =-2p, = 22RT,
u

i

, 3 m

+ D9 bién thién noi niang cua khi: AU, ZE'ZR(TI' - T,)

3 m
= AU, ==.—R(T} - 3T)—-3 RT,

2 u
+ Nhi¢t luong khi nhan dugc:
O, =AU, + 4, =32 RT,- 2" RT, =- 5 RT,

u u u

\ m
Vi Q, <0 nén khi téa nhiét bing |Ou| =5 RT,

Vay:

+ Khi nhin nhiét trong cac doan 1 = 2;2—> 3 va 1 3
+ Khi toa nhiét trong cac doan 3— 1,3— 4 va 4— 1
b) Ti s6 hiéu suit cta hai chu trinh

-Chutrinh 1- 2—- 3—-1:



+ Tong nhiét lu’()‘ng khi nhan trong mét chu trinh 1- 2— 3 - 1:

0 =0, +0,; =— —RT +102 RT —22—3 "Ry (1)

+ Tdng nhiét luong khi toa trong mot chu trinh 15 2 3 1:

21m

0, =0, | == RT (2)

+ Hiéu suit cta chu trinh 1— 2— 3 I:

H,=2"92 ()
9

+ T (1),(2) va (3) ta co: H, =233 4)

-Chutrinh 1- 3— 4—-1:

+ Tong nhiét lugng khi nhan trong mot chu trinh 1- 3 4— 1:

0,=0, =2 2RT, (5)

+ Téng nhi¢t lugng khi téa trong mot chu trinh 1 - 3— 4— 1:

_|Q34|+|Q41|_ RT 52 ~RT, _% ZRT (6)

A

+ Hiéu suét ctia chu trinh 1— 3— 4— 1:

H=2"9% ()
@)

+ T (1),(2) va (3) ta co: H, :% ®)

21

‘ ‘ 21
+ Tu (4) va (8) ta co: H, 23

R S , . . 23
Vay: Hiéu suat phan rng cua chu trinh (1—- 3— 4— 1) cao hon va cao hon N lan.

12.53. Mtrc nén ciia mot dong co dbt trong bén ki be £ =9,5. Khong khi dugc nap vao dong co dudi

ap suat p, =10° (N/m?*) va nhiét d627°C . Khi dbt hdh hop khi chay bang tia lira dién, 4p suit trong

xilanh tang 1én 2 1an. C4c qua trinh xay ra trong xilanh va |

dong ctuia dong co duoc coi la i tuong

theo gian do (hinh v&).
a) Hay néu tinh chit cua cac qua 2 :
trinh x4y ra trong xilanh theo céc ; I[
el B
|




duong biéu dién trén gian d6 ing
voi cac doan 0- 1;2- 3;4-1,
Cac qua trinh Gng vai 1- 2;3- 4
la nhitng qué trinh doan nhiét
(y=14).
b) Xac dinh cac thong s6 nhiét p va
T ing vo1 céc diém 1,2,3,4 cua
gian do.
c¢) Tinh hi¢u suét cla dong co.
d) Hay danh gié tinh thyc té cua cac két qua thu duoc.
Ghi chii: Mirc nén € 1 ti s6 giita thé tich 16n nhét va thé tich nho nhat ctia hdn hop khi trong xilanh.
(Trich dé thi hoc sinh giéi Quoc té, Tiép Khac-1977)
Bai giai
a) Tinh chat cia cic qua trinh xay ra trong xilanh
- Qué trinh 0- 1:Pang ap.
- Qua trinh 2- 3;4- 1: Pang tich.
Vay: Cac qua trinh xay ra trong xilanh: 0- 1: dang 4p; 1- 2: doan nhiét; 2- 3:dang tich; 3- 4:doan
nhiét; 4- 1:dang tich.
b) Cac thong s6 nhiét p va T Gng véi cac diém 1,2,3,4 cua gian d6

- Qua trinh 0-1 (ddng 4p): T, =7, =300K; p, =p, =10’ (N /m?)

- Qua trinh 1-2 (doan nhiét): pV, =p,V;" = p, =p,

y
£ y
< =pE
Vl] J2!

y-1
Va Ty =n s T =Tl[%] =T¢”"
1
Thay sb: p. =10°.9,5" =23.10°(N/m*); T, =300.9,5"" =740K

. AN Py _ _
- Qua trinh 2-3(dang tich): === T, =T, =740.2 =1480K
p, I b

- Qué trinh 4-1 (dang tich): Tuong tu, ta co:
p. =2p, =2.10° (N /m*)va T, =2T, =2.300 =600K

Vay: T, =300K, p, =10° (N / m*); T, =740K, p, =23.10° (N / m*);T, =1480K,



p, =46.10° (N /m*); T, =600K, p, =2.10° (N / m*)
¢) Hiéu suét cua dong co

- Cong do khi thyc hién: |4 =0,, +Q,, =mc, (T} - T,)- me, (T, - T))

, A +
- Hiéu suat cua dong co: H ZU =Dt
Q23 Q23
_h ;. 300
op=t- Lt L T 600 600 _sq 40,
-1, T 1_5 1480 1- 740
T, 1480

Viy: Hiéu suit cia dong co 1a H =59,4%

d) Nhan xét: Hiéu suét cua dong co la qué cao so vdi thuc té.
12.54. Bing thuc nghiém, nguoi ta v& duoc d6 thi »- ! cua chu trinh bién ddi chat khi trong mot
dong co nd bdn ki (p ti 1é voi ap suat trong xilanh, 7 ti 1& v&i khoang chay cua pittong). Dién tich
FCDE bang 12cm’, dién tich FBA bang 2cm’; AB =10cm;lem cla tryc p ung véi ap sudt 10°Pa .
Xilanh c6 tiét dién S =10cm’, khoang chay cua pittong 1a d =5cm .

a) Bén ki cua dong co tmg véi nhitng doan Pa
nao trén do thi?

b) Tinh cong suat cta dong co khi truc khuyu
quay vé&i van téc 7200 (vong/phut). C

¢) Pong co tiéu thy mdi phat 12g xing co

nang suét téa nhiét ¢ =46.10°(J/kg) Tinh A —*—B

hiéu suét thuc.

Tinh hiéu suat 1i thuyét, biét nhiét do khi chay 1a 1500°C , nhiét d6 éng x4 1a 150°C .

~V

Bai giai
a) Bén ki cua dong co: Trén dd thi, ta théy:
- Poan AB tng véi ki hut: / ting, p khong dbi. Pa
- Boan BC ung véi ki nén: / gidm, p tang.
- Boan CD: Tai C, bugi danh Itra, khi chay nén
ap suat ting vot 1én p, nhung thé tich bién doi C
chua nhiéu nén / ting it. Poan DE tng véi ki

khi din n¢ sinh cong: / ting, p giam. A B

~Vv



- Poan EA ung véi ki xa khi: / gidm, p giam.

b) Cong suét cua dong co

- Cong: A=Scp; = Sppy =12- 2 =10cm’

- Theo dé:

+ 1 cm cua truc [ ing v&i pittdng chay 0,5¢cm va quét thé tich 0,55 =5cm’® =5.10"m’
+ lem ciia truc p ung voi ap suat 10° Pa .

Do d6: 1em® ciia d6 thi Gmg véi cong bang 5.10°°.10° =57

= A4 =10.5=50J

x. . 00 . R R Xe en o~ \
- Moi gidy truc khuyu quay 60 =120 vong; cur 2 vong c6 1 ki sinh cong nén moi gidy s€ c6 60 ki

sinh ra cong: 4 =60.50 =3000.J
. A 3000
- Cong suat cua dong co: P =TT =3000 =3kW
Viy: Cong suat cia dong co 1a P =3kw
¢) Hiéu suét thuc va hiéu suét li thuyét cua dong co

X . ) 12 .
- Moi gidy dong co tiéu thu o =0,2g =0,0002kg xang va toa nhiét mot luong:

Q0 =mq =0,0002.46.10° =9,2.10°J

. A 3000
- Hiéu sui CH =2 == =32,6%
Hiéu suat thuec: 0 9200 0

. . . . T-T, (1500+273)- (150+273)
- Hiéu suat li thuyét: # = =

=76%
T, (1500 +273)

Vay: Hiéu suét thyc va hiéu suat li thuyét ctia dong co 1a H =32,6% va H =76%



