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PONG CO STIRLING
VA VIEC VAN DUNG VAO QUA TRINH DAY HQC
CHUONG “CO SO CUA NHIET PONG LUC HQC”
VAT LI 10, TRUNG HQC PHO THONG

PHAN MINH TIEN’

TOM TAT

Sur thiéu hut phwong tién day hoc lam can tro nhitng tién bé trong day hoc cac mon
khoa hoc, dac biét la mon Vat li. Xdy dung va su dung cdc thiét bi ré tién tu tao la mot
trong nhitng cdch dé gidi quyét van dé nay. Mot thi du don civ la dong co nhiét Stirling
duwge ché tao tir nhitng vdt liéu ré tien. Dong co Stirling minh hoa dwoc rat nhiéu kién thirc
Vat Ii. Hon thé nita, né ciing rdt cé ich trong viéc givip hoc sinh hang hdi tham gia thiét ké
va ché tao cdc logi ddng co tir don gidn dén phire tap.

Tir khoa: dong co nhiét, dong co Stirling, qua trinh day hoc.

ABSTRACT
Stirling engine and its application in teaching “Basis of thermodynamics”
in Physics for 10" grade

Lack of teaching facilities hinders the advances in science education, especially in
physics. One solution to this problem is to build and utilize “low cost self-made devices”.
Stirling heat engine, which can be made from low cost materials, is a very good example
as it helps illustrate a lot of knowledge in Physics. Moreover, Stirling engine is helpful in

encouraging students to design and create other engines, from simple to complex.
Keywords: heat engine, Stirling engine, teaching.

1. Dt van dé

Trong chuong trinh Vat li trung hoc
pho thong & nudc ta, cac kién thuc vé co
hoc va mét sé kién thic vé dién tir hoc
dugc giang day, minh hoa bang nhiing thi
nghiém rat tryc quan trén 10p va duoc
thuc hanh ¢ phong thi nghiém. Trong khi
d6, nhing kién thirc & phan nhiét hoc va
nhi¢t dong luc hoc chi dugc giang day
cha yéu vé mat li thuyét. Pac biét 1a
chuong “Co s¢ cua nhiét dong luc hoc”
trong chuong trinh Vat li 10 véi nhiéu
kién thtrc dugc tng dung rong rii trong

) HVCH, Trwéng Bai hoc Sw pham TPHCM

doi séng nhung chi dugc giang giai ma
khong c6 nhitng thi nghiém hay mo6 hinh
dong co hoat dong cho hoc sinh nghién
ctu. Dé giai quyét van dé do, dong co
Stirling 1a mot thiét bi day hoc minh hoa
rt truc quan cho cac khai niém co ban
cua chuong “Co s¢ cua nhi¢t dong luc
hoc”. Bong co Stirling duoc ché tao béng
vo lon, chai nhya va nhiing vat liéu don
gian khéac s€ thu hut hoc sinh tham gia
thao luan, va hon nita cac em co thé tu
tay ché tao dua trén cac kién thirc di hoc.
Bai viét nay: (1) sé gidi thiéu vé dong co
Stirling va nhitng wu diém cua dong co
c6 thé ung dung trong day hoc, (2) d&
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xudt cach ché tao dong co Stirling tir vo
lon, chai nhya va cac vat liéu don gian,
(3) dé xuat mot phuong an day chuong
“Co sé cua nhi¢t dong luc hoc” véi dong
co Stirling da ché tao.
2.  Dong co Stirling
2.1 thi¢u vé dong co Stirling
PDong co Stirling, dugc phat minh
boi Robert Stirling vao cudi thé ki XIX,
la mét loai dong co nhi¢t hoat dong dya
trén nguyén li bién nhiét lugng thanh
cong. C6 hai loai dong co nhiét pho bién
la dong co d6t trong va dong co dot
ngoai. Pong co ddt trong [=dung nhién
lidu dugc d6t chay bén trong xi-lanh cua
dong co, trong khi d6, dong co d6t ngoai
stt dung ngudn nhiét bén ngoai dé dot
néng tadc nhan sinh cong bén trong dong
co. Nguén nhiét nay c6 duogc tur viéce dot
chay céc loai nhién li¢u (xang, dau hoa,
than...), tr ndng lugng Mat troi, tor nhiét
sinh ra do phan hiy cac chat hitu co...
bong co Stirling thudc loai dong co dbt
ngoai, tit ca cac dong co Stirling hoat
dong déu doi hoi sy chénh léch nhiét do
duoc tao ra tor mot vung tiép xuc voi
ngudn néng va mot ving khac trén dong
co dugc lam mat. Khac véi dong co dot

=

MJ suit

L
Thé tich

Hinh 1. Gidn doé p—V ciia chu trinh Stirling
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trong, khi (tac nhan sinh cong) bén trong
xi-lanh ctia dong co Stirling 1a mot khoi
khi ¢ 1ap va khong bi d6t chay, do d6
khong ti€u thu nhién li€u va xa khi thai ra
moi truong. Néu ngudn nhiét bén ngoai
ding dé cung cip nhiét luong cho dong
co Stirling 1a sach thi day 1a loai dong co
than thién v&i moéi truong hon rat nhiéu
so voi cac loai dong co ti€u thy nhién
li¢u, x4 khi thai ra moi truong. BDong co
Stirling ciing it gay ra 6 nhiém tiéng on vi
n6 khong c6 cac van lay khi va xa khi,
khong co giai doan danh ltra dot chay
nhién liéu, day 1a nhitng ngudn chinh gay
ra 6 nhiém tiéng on cua cac loai dong co
dot trong hién nay [5]. Va dac biét, dong
co Striling c6 thé dung trong day hoc dé
minh hoa mdt cach truc quan cac kién
thirc ctia chuong “Co s& cua nhiét dong
luc hoc”.
2.2. Nguyén li hoat dpng ciia dpng co
Stirling

Dong co Stirling hoat dong theo
mot chu trinh gém bdn giai doan, moi
giai doan 1a mot qua trinh thuan nghich,
va ca bdn qua trinh thuén nghich nay tao
nén chu trinh Stirling nhu hinh 1.

Vi Hinh 2. Cac giai dogn hoat dong cua chu

tr. trinh Stirling loai pit-tong tw do
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kiéu pit-tong tu do nhu hinh 2 ¢6 thé st
dung trong day hoc & cac truong phd
thong. BDong co Stirling loai nay c6 mdt
pit-tong nho goi 1a pit-tong truyén luc
gén lién v6i mot xi-lanh nhdé hodc mot
16p mang cao su (tuy truong hop dong co
hoat dong & nhiét do cao hay thép); mot
pit-tong tha hai nim bén trong, khong
khit chat véi mot xi-lanh 16n khac, goi 1a
pit-tong tu do. Vai tro cua pit-tong nay la
di chuyén khi khi bén trong xi-lanh 1én
xudng gilta hai ving c6 nhiét do khac
nhau trén dong co, mot ving duoc ngudn
nhi¢t nung nong va mot vung dugc lam
mat. O thiét ké nhu hinh 2, day dudi cua
dong co duoc nung noéng bang mot ngon
Iira va phia trén dugc lam maét bang nude
hodc mdéi truong xung quanh. Hai pit-
tong dugc lién két véi nhau sao cho
chuyén dong cua chang léch pha nhau
90° dé khi pit-tong truyén lyc dang di
chuyén cham vi tri cao nhat hodc thép
nhat thi pit-tong ty do ¢ diém gitra cia
quy dao chuyén dong véi van toc 1on
nhat [4], [5].

O vi tri 1 cta hinh )it-tong tu do
dang ¢ vi tri trén cung, 10c nay lugng khi
s& chiém chd ving nong dang ¢ nhiét do
Ty. Khi nhan nhiét lugng Oy, dan nd va
day pit-tong truyén lyc di chuyén lén
phia trén (duong 12 trén hinh 2).

O vi tri 2, pit-tong truyén luc & vi
tri cao nhdt cia quy dao chuyén dong
(khdi khi dat thé tich 16n nhat V). Giai
doan pit-tong truyén lyc di chuyén chim
1én vi tri cao nhidt duwoc xem nhu qua
trinh dang tich (dudong 2->3 trén hinh 2).
Pit-tong ty do lac nay di chuyén dén
vung noéng, day khi di chuyén Ién ving
lanh. Trong thiét ké nay, pit-tong ty do s&

trlr nhiét lugng Q¢ cua khi khi n6 duoc
1am lanh tir nhiét d6 Ty dén Te.

O vi tri 3, toan bd luong khi dang &
vung lanh, lic nay khi s€ co lai va kéo
pit-tong truyén lyc di xudng (duong 3>4
trén hinh 2).

O vi tri 4, pit-tong truyén lyc di
chuyén cham va bi nén hoan toan & vi tri
thap nhét ciia quy dao (khdi khi co thé
tich nho nhat V,). Pit-tong ty do di
chuyén 1én trén va day khdi khi xudng
ving néng. Khi khdi khi lanh di ngang
qua pit-tong tu do, nd s€ nhan lai nhi¢t
luong Qy da trir trude d6 (duong 4->1
trén hinh 2). BPong co Stirling khi hoan
tat chu trinh s& tr& vé vi tri 1, va ctr thé
lap di lap lai [7].

2.3. Nhitng wu diém ciia dong co
Stirling c6 thé trng dung trong day hoc

e V& dic diém ciu tao:

- Mo hinh ddng co nhiét dugc su
dung trong day hoc Vat li hi¢n nay 1a mo
hinh ctia dong co ddt trong. Nhiét luong
dugc nhan tir qua trinh dot chay nhién
liéu bén trong may nén khong thé minh
hoa cu thé qué trinh nay cho hoc sinh.
Trong khi d6, dong co Stirling v&i ngudn
cung cip nhiét luong bén ngoai s& khic
phuc dugc nhuoc diém trén. Hoc sinh s&
phan biét 10 trén dong co Stirling: bd nao
la nguén néng, bo nao la nguén lanh, va
thdy r6 qua trinh khi nhan nhiét luong tir
ngudn noéng sinh cong 1én pit-tong roi
nha nhiét luong cho nguén lanh.

- Khong nhu nhitng m6 hinh dong co
d6t trong chi ding dé giai thich nguyén li
hoat dong, hoc sinh c6 thé quan sat sy
hoat dong cua dong co Stirling. Cu thé,
Vi loai dong co Stirling dung trong day
hoc sir dung ngudn néng & nhiét o thap
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(co nhiét do cua tach tra nong) thi than
xi-lanh c6 thé 1am tir nhimg vat liéu bang
nhua trong subt. Hoc sinh c¢6 thé quan sat
pit-tong chuyén dong bén trong xi-lanh
giita ngudn noéng va ngudn lanh.

e V& nhimg tmg dung trong day hoc:

Thoat nhin, sy gidi thich nguyén 1i
hoat dong cua dong co Stirling c6 vé don
gian, nhung khi di sau vao chi tiét, ta s&
théy xuat hién nhiéu van d& Vat li 4n
chura trong do.

- Trong qua trinh tim hiéu nguyén li
hoat dong cua dong co Stirling, hoc sinh
s€ gap lai hai khai ni€ém nhi¢t lugng (khi
nhan nhiét lugng Q) va nhiét d6 (ngudn
néng & nhi¢t do 7y, va nguén lanh & nhiét
do T¢). Pay la hai khai niém co ban cua
nhiét hoc ma hoc sinh da dugc hoc tir cép
trung hoc co s&, nhung hoc sinh rat hay
nham 14n giita hai khai nhiém nay nén
qua viéc giai thich nguyén li hoat dong
ciia dong co Stirling, ta can phai nhan
manh su khac nhau vé ¥ nghia Vat li giita
nhiét lugng va nhi¢t do.

- Qua trinh nghién ctru nguyén 1i hoat
dong cua dong co Stirling s€ ndy sinh
mot van dé: khi khéi khi nhan nhiét
luong tir ngudn néng s& din nd va sinh
cong day pit-tong di 1én. Van dé nay s&
ddn dit hoc sinh dén viéc van dung
nhiing kién thic & phan co hoc dé tinh
cong ma khéi khi thuc hién.

- Sau khi tim hiéu vé cach tinh cong,
hoc sinh s€ duogc gidi thi€u vé ndi nang,
nguyén li I, nguyén li Il cia nhiét dong
luc hoc va hiéu suét cua dong co nhigt,
day 1a nhimg kién thtc trong tdm cia
chuong. Sau khi nghién ctru nhiing kién
thic Vat 1i lién quan, hoc sinh s€ van
dung nhimg kién thirc nay dé giai thich
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nguyén 1i hoat dong ctiia dong co Striling
nodi riéng, va dong co nhiét ndi chung.

e V& phit trién tw duy sang tao cho
hoc sinh:

- Uu diém ndi bat cia mé hinh dong
co Stirling 13 c¢6 thé ché tao tir nhiing vat
liéu don gian nhu chai nhya, vo lon...
Hoc sinh c6 thé ty minh ché tao cic mo
hinh dong co Stirling loai pit-tong ty do
tir don gian dén phirc tap qua sy hudng
dan cua gido vién va mo hinh mau ma
cac em dugc quan sat. Qua trinh ché tao
dong co s& giup hoc sinh phat trién tu
duy sang tao, rén luyén ki ndng lam viéc
nhom, tim kiém kién thirc tir nhiéu ngudn
thong tin, tim ra nhiing giai phap ki thuat
dé nang cao hiéu suat ciia dong co...

Tom lai, dong co Stirling dong vai
tro 12 mot thiét bi day hoc vira gitp gido
vién minh hoa mot cach truc quan sinh
dong cac kién thac Vat li cua chuwong
“Co s¢ cua nhi¢t dong luc hoc”, vira kich
thich hoc sinh van dung kién thirc da hoc
vao thuc tién thong qua viéc ché tao cac
mo hinh dong co Stirling ma cac em da
duoc quan sat va tim hiéu.

3. Xiy dung dong co Stirling tir vé
lon, chai nhua va céc vit liéu don gidn

C6 hai miu dong co Stirling loai
pit-tong tu do c6 thé ché tao dung trong
day hoc: loai hoat dong & nhiét do thép
va loai hoat dong & nhiét do cao.

- Ddng co Stirling loai pit-tong tu do,
nhu hinh 2, hoat dong voi ngudn ndng co
nhiét do thap (hoi néng ciia tich nudc
s01...) cO thé duogc ché tao hoan toan tir
nhitng dung cy ré tién. Thanh phan ciu
tao chinh:

e Xi-lanh 16n 1a by phan chtra pit-
tong tu do, hai day cua xi-lanh dugc dong
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kin bang hai dia nhom. Hai dia nhém nay
o thé tan dung tir cac hdp dung son hay
nhiing lon d6 hop, phan than xi-lanh hinh
tru c6 thé lay tir nhitng dng nhya 16n
(dung dé lam bng thoat nudc mua) hay
cac chai nhya dung nudc ngot loai lon.
Pit-tong tu do c6 thé tan dung tir nhing
miéng xdp.

e Xi-lanh nho chira pit-tong truyén
luc: Xi-lanh va pit-tong nay c6 thé lay tir
cac dng dong mua & cac cira hang ban vat
liéu cui. Ta chon kich thudc cua hai 6ng
dong sao cho mot 6ng vira khit va co thé
trugt bén trong dng con lai, dng nay ta s&
bit kin hai dau dé lam pit-tong truyén luc.

e Truc quay cé thé lay tir déy dong
hodc diay kém. Banh da co the lay tir dia

a) b)

CD, dia DVD da bi hoéng, hoac nﬂéng g0
tron.

- Dong co Stirling loai pit-tong tu do
hoat dong v6i ngudn néng co nhiét do
cao (dun bang nén hay dén con) co thé
duge ché tao tir cac loai vo lon va cac vat
dung ré tién. O miu dong co nay, ta co
thé thay xi-lanh chira pit- tong truyen luc
bang 16p mang cao su (c6 thé ldy tir bong
bong). Co ché hoat dong ciia dong co loai
nay nhu sau:

Mang cao su dugc dan chat vao lon
kim loai. Khi lon kim loai dugc truyén
nhiét luvong, ap sudt cua khoi khi tac dung
1én mang cao su 1am nd dan nd va cang ra,
va khi dugc lam lanh di thi mang s€ co lai.

BANH BA/F,\

Hinh 3. Ciu tao dong co Stirling logi pit-tong tw do véi nguon néng cé nhiét do cao

Tiép theo, cho pit-tong vao bén
trong lon kim loai, pit-tong phai co
duong kinh nhé hon duong kinh cua lon
kim loai dé khi pit-tong hoat dong, no sé&
dé dang di chuyén khéi khi 1én xudng.
Phan day lon dugc nung néng va phan
trén dugc lam lanh. Khi c6 su chénh 1éch
nhiét do, ta dung tay di chuyén pit-tong
lén xubng. Vao thoi diém pit-tong di
chuyén 1én trén, khi bén trong lon duoc
nung noéng va chiém day phan thé tich
phia dudi lon, mang cao su dan ra nhu

hinh 3b. Pit-tong di chuyén xudng dudi,
phan khong khi lanh s& chiém day thé
tich phia trén, mang cao su s€ co lai nhu
hinh 3c. Pit-tong c6 duong kinh nho hon
lon c6 thé di chuyén ty do, day khéi khi
bén trong xi-lanh 1én xudng, 1am thay d6i
ap suat nén pit-tong nay goi 1a pit-tong tur
do. Ta ndi pit-tong ty do vé6i véi truc
quay dugc bé nhu hinh 3a, khi truc quay
quay sé& lam di chuyén pit-tong 1én
xudng, 1am mang cao su dan ra hoic co
lai. Pong co Stirling s& chuyén doi su co
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dan ctua mang cao su thanh chuyén dong
quay cua truc quay. N6i mang cao su véi
truc quay béng mot thanh nho, luc tao ra
tir mang cao su khi co din s& diéu chinh
huéng quay cua truc quay. Pé dong co
hoat dong thi truc quay phai duoc nbi voi
banh da nhu hinh 3d.

Dua trén nguyén li hoat dong va cac
dic diém ki thuat mo ta nhu trén, trong
qué trinh ché tao, ta co thé diéu chinh lai
thiét ké cho phu hop va cac san pham sau
khi hoan thanh c6 thé nhu hinh 4.

Hinh 4. Dong co Stirling lam tu vo lon, chai nhya va cac vat lieu don gian

4. St dung dong co Striling trong
qua trinh day hoc

Qua viéc nghién ctru vé dong co
Stirling, hoc sinh co thé hiéu hét cac khai
niém Vat li cua chuong “Co sé cua nhiét
dong luc hoc” Vat 1i 10. Déng thoi, hoc
sinh cling c6 thé tu tay ché tao cac dong
co Stirling tir don gian dén phic tap bang
cac vat dung don gian. Vi thé, ta co thé
sit dung dong co Stirling trong nhiéu
phuong phép day hoc mdi nhu day hoc
dua trén vén deé, day hoc du an, hodc su
dung trong cic hoat dong ngoai khoa ché
tao dd dung day hoc...

Theo phan phbi chuong trinh Vat i
10 ban co ban hién hanh, chuong “Co s&
cua nhiét dong luc hoc” gém ba tiét li
thuyét va mot tiét bai tap. Ta co thé sur
dung dong co Stirling dé xay dung cac
hoat dong day hoc cho chuong nay nhu sau:
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- Pé lam ndi bat nhilng ung dung
thuc té cla chuong, bai hoc s€ dugc md
dau voi phan gi6i thiéu tong quat vé lich
str phat trién cua dong co nhiét, phan loai
dong co nhiét, cac b phan chinh cia mot
dong co nhiét. Sau do, gido vién biéu
dién truéc 16p hai md hinh dong co
Stirling dang hoat dong, mot dong co
hoat dong véi ngudn néng la cbe nude
s01 va mot dong co hoat dong voi nguén
noéng dugc dun tryc tiép tir dén con. Dé
hoc sinh hiéu rd hon vé cac kién thic da
duoc gioi thi¢u, gido vién yéu cdu hoc
sinh phan biét gitra dong co ddt trong va
dong co dbt ngoai. Dua vao cau tra 1oi
ctia hoc sinh, gido vién khing dinh lai
kién thirc dung va cho hoc sinh biét hai
mod hinh dong co nhiét vira quan sat la
dong co ddt ngoai. Sau d6 gido vién yéu
cau hoc sinh néu céac bd phan chinh cua
dong co vira quan sat va chi rd cho hoc
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sinh biét dau 1a ngudn nong, dau 1a ngudn
lanh, tdc nhan sinh cong...

- Sau phan gi6i thiéu tong quat, gido
vién tiép tuc lam nay sinh van dé dé hoc
sinh tiép tuc nghién cru: ngudn néng va
ngué)n lanh ¢6 tac dung nhu thé nao, khoi
khi chtra trong xi-lanh c6 nhiém vu gi
trong qua trinh hoat dong cuia dong co?
Dua vao céc kién thirc d3 hoc & phén
nhiét hoc, hoc sinh tham gia thao luan va
phat biéu ¥ kién ciia minh. Gido vién can
lam 13 khéi khi bén trong xi-lanh dong co
1a khéi khi c6 1ap duoc pit-tong ty do di
chuyén 1én xudng gitta ngudén néng &
nhiét do T, va ngudn lanh & nhiét 6 7T
(Ty > T¢). Ngudn nong & nhiét do Ty s&
cung cap nhiét lugng cho khdi khi bén
trong xi lanh sinh cong day pit-tong di
1én, do pit-tong tu do khong khit vdi xi-
lanh nén khi s& don vé phia ngudn lanh.
Gi4o vién can nhin manh su khac biét
giita nhiét luong va nhiét do dé tranh su
nhdm 13n cho hoc sinh. Nhiét lugng 1a

ning luong truyén tir vat nay sang vat
khac do su thay doi nhiét do theo cac
hudng, con nhiét do don gian la sy mo ta
trang thai cua vat chit néu nd néng hodc
lanh [3].

- Pé giai thich vé cong ma hé sinh ra,
ta xét khdi khi trong mot xi-lanh hinh try
dan né va lam cho pit-tong dich chuyén.
Pit-tong c6 dién tich bé mit 1a 4 va ap
sut khi 1a p, luc khi tic dung Ién pit-tong
1a F=F,i=(pA)i. Néu do dich chuyén cua
pit-tong 1a dl=dxi, khi d6 cong dW do khi
thuc hién 1a dW=F.dl=pAdx. Vi Adx la
d6 bién thién thé tich v6 cung bé dV cua
hé nén cong do khi thyc hién la:
dW=pdV. Mic du dV 1a thé tich bién
thién vo ciing bé, nhung ddi véi hoc sinh
trung hoc, dV c6 thé xem 1a AV =V, -V, .
Luc do, W = p.AV la cong ma khi thuc
hién khi thé tich khi thay dbi tir V; dén ¥,
& ap suat khong doi p.

]

-.¢§ - nqg -
_ =1
) |
Cong W=p. AV Cong W
AV=V-V,
’ Thé tich v v Thé tich v
a) b)

Hinh 5. a) Céng ma khi thiee hién trong qud trinh dang
b) Cong ma khi thiee hién trong qud trinh bat ki

Trén gian d6 p—V, dbi v6i qua trinh
dang ap, cong dugc biéu dién bang phan
dién tich giéi han boi duong dang ap va

truc hoanh. Nhu & hinh 5a, phan dién tich
giéi han phia dudi duong dang tich 1a
hinh chit nhat c6 chiéu rong 1a p va chiéu
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dai 1a AV, cling chinh la cong ma khi
thuc hién nhu da chi ra W = pAV. Trong
thuc té, nhiéu qué trinh nhiét dong luc
hoc duoc biéu dién trén gian d6 p-V la
nhitng duong voi hinh dang khéac nhau.
Luc d6, cong ma khi thyc hién van duoc
tinh bang dién tich hinh giéi han boi
duong biéu dién qua trinh va truc hoanh,
vi du nhu gian d6 hinh 5b, phan dién tich
t6 dam phia dudi duong cong chinh bang
cong ma khi thuc hién [3], [4].

- Tiép theo hoc sinh s& duoc gidi
thiéu vé& ndi nang, va mbi lién hé giita ndi
nang, nhiét lugng va coéng thong qua
nguyén li I cta nhiét dong luc hoc.
Nguyén li I nhiét dong luc hoc co thé
dugc gioi thiéu bﬁng cach xem xét hai
truong hop. Truong hop thir nhat, néu
cung cép nhiét lwong cho mot h¢ voi thé
tich khong doi (khong c6 thuc hién
cong), thi ndi ning sé& ting 1én ding bang
nhiét lugng cung cdp AU =Q. Trudng
hop thir hai, khi khdi khi dan no va day
pit-tong, néu khong cung cap nhiét luong
hodc khong cé su tda nhiét ra moi truong
xung quanh, thi d§ tang ndi nang cua hé
ding biang cong ma hé thyc hién
AU =W . Khi c4 hai truong hop dugc
xem xét dong thoi, ta c6 AU=Q+W.
Pay 1a biéu thic cia nguyén li I nhiét
dong luc hoc. Ta co thé phat biéu nhu
sau: “Dd bién thién noi nang cua hé béng
téng cong va nhiét lugng ma hé nhén
duoc”. Quy udc vé diu: O > 0 khi hé
nhan nhiét lugng, O < 0 khi h¢ toéa nhiét
ra moi truong bén ngoai. Khi khi dan né
thyc hién cong thi W < 0, khi khi nhéan
cong bén ngoai thi W > 0 [1].
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- Dua vao nguyén li I, hoc sinh co thé
xem xét dic diém cua mot sb qua trinh
nhi¢t dong lyc hoc. Tuy nhién, nguyén li
I khong xem xét van dé chiéu dién bién
clia qua trinh. Pé giai quyét van dé nay,
gido vién gioi thiu cho hoc sinh nguyén
li IT cia nhiét dong luc hoc thong qua
cach phat biéu cta Clausius va Carno.
Sau d6, gido vién hudng dan hoc sinh
thiét 1ap biéu thirc tinh hiéu suat cia dong
co nhiét: Trong mdi chu trinh Stirling,
cong W do dong co sinh ra la cong co ich
khi cung cap nhiét luong Qy cho dong
co. Trong dong co vinh ctru, toan bo
nhiét lugng cung cap nay s& dugc chuyén
hoéa thanh cong W, khi d6 Q- = 0. Tuy
nhién, dong co vinh cuu vé mat li thuyét
dugc chung minh la khong tdn tai, va Oc
khong thé nao bang khong vi ludn c6
nhi¢t luong toa ra tor dong co. Tu do, ta
¢ thé dinh nghia hi¢u suét cua dong co

[W]

nhi¢t la: ¢=7—"Trong do, W la phén
o

nang luong ma ta 1ay ra tir dong co va Oy
1a phan ning luong cung cdp cho dong
co. Vi dong co nhiét hoat dong theo chu
trinh nén ndi ning ban dau va nodi ning
lac sau phai bang nhau. T nguyén 1i I
nhi¢t dong luc hoc, ta c6 0= |Q|—|W| Vo1
O] 1a phan nhiét lvong da duge chuyén
héa thanh cong dugc tinh boi
10,4]—|0|[4]. Do d6, hiéu suét cta dong
co Stirling li tuong (hoac dong co hoat
dong theo chu trinh Carnot) la:

&= |QH|_|QC| —1- |QC|.

o 2]
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Phan Minh Tién

- Sau khi tim hiéu hét c4c kién thuc
Vat li cua chuong, dé cung ¢ lai kién
thirc, gido vién yéu cdu hoc sinh vén
dung céac kién thuc d3 hoc, trinh bay lai
nguyén i hoat dong cua dong co Stirling.
Pong thoi dua trén sy khac biét giita hai
loai ngudn néng st dung trong dong co
Stirling d& trinh dién ¢ phan gidi thiéu
dau chuong, gido vién nhan manh voi
hoc sinh réng su chénh 1€ch nhiét dJ gitra

Hinh 6. Hoc sinh [6p 104, truong Trung hoc Thuc hanh Pai hoc Su pham TPHCM

ngudn ndng va ngudn lanh déng vai trd
quan trong ddi voi hidu suét cua dong co.

- Giao viéc vé nha: phan chia hoc
sinh thanh bén nhom, véi thdi gian mot
tuan, ciac nhom ché tao dong co Stirling
loai pit-tong ty do tir cac dung cu don
gian. Thuyét trinh trudc 16p cach ché tao
dong co cia nhom minh. Ddi nao ché tao
dugc dong co Stirling hoat dong vai higu
suat (s6 vong quay trong mot phiit) cao
nhat s& gianh chién thang.

thuyét trinh vé dong co Stirling

5. Kétluan

Mau dong co Stirling loai pit-tong
tw do duoc ché tao tir vo lon, chai nhua
va cac vat dung ré tién 1a mot thiét bi day
hoc rat hitu ich, né gitp 1am rd cac khai
niém nhiét dong lyc hoc, hon thé nira hoc
sinh ¢6 thé tu tay ché tao loai dong co
nay. Qua do, hoc sinh co thé cung cd lai
kién thirc va dao sdu nghién ctru cac dic
diém ki thuat cia dong co, rén luyén tu
duy sang tao trong qua trinh ché tao. N6i
rong hon, viéc giao vién va hoc sinh tu
thiét ké, ché tao va su dung dd dung

trong qua trinh day hoc la hoat dong
mang nhiéu y nghia: ting cudng tinh truc
quan, gop phan nang cao chét luong kién
thirc, nang cao nang lyc tu duy doc lap va
sang tao cua hoc sinh. No giai quyét duoc
mot phﬁn khé khan vé sy thiéu hut dd
dung day hoc va tao diéu kién cho hoc
sinh tu luc hoc tap nhiéu hon. N6 khong
nhiing doi hoi kha nang thao tac tay chan
mot cach don thuan ma con phat trién
nang luc hoat dong tri tu¢, kinh nghiém
thyc tién va ki nang hop tac cua hoc sinh.
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