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THIET KE VA SUDUNG MQT SO MO HINH PONG CO NHIET
TRONG DAY HQC VAT Li PHO THONG

DUONG DIEP THANH HIEN", NGUYEN NGOC MINH
Khoa Vat ly, Truong Pai hoc Quy Nhon

TOM TAT

Bai bao trinh bay nghién curu vé viée thiét ké, ché tao mét s6 mé hinh dong co nhiét tir cac vat liéu
thong dung duoc ung dung trong day hoc vat li THPT hién hanh nham phat trién nang lyc cho hoc sinh,
ddap vmg nhu cau déi méi gido duc ciia mede ta hién nay.

Tiwr khéa: Dong co nhiét, md hinh dong co nhiét, chu dé dong co nhiét.

ABSTRACT
Design and use some heat engine models in teaching physics at high schools

The article presents a research on the design and manufacture of some heat engine models from
common materials used in teaching physics in high schools with an aim to develop the students’ capacity
and to meet the demand of our country’s education reform nowadays.

Keywords: Heat engine, model of heat engine, the subject of heat engine.

1.  Mé dau

Hién nay, nén gido duc ctia nudc ta dang chuyén déan tir viéc ning trang bi kién thirc sang
viéc bdi dudng, phat trién nang lyc cho hoc sinh. bé 1am duoc viée nay, thi trong day hoc noéi
chung va trong day hoc vat li ndi riéng can da dang hoéa cac hinh thic td chirc hoat dong hoc tap
cua hoc sinh. Dac biét trong day hoc ndi chung va day hoc vat li ndi riéng c6 sir dung cac thi
nghiém duoc ché tao tir cac vat lidu thong dung ma hoc sinh dé tim kiém, d& bét gap trong cudc
song hang ngay sé& kich thich duoc himg thii, nhu cau, sé thich ciia ngudi hoc va sé gitp hoc sinh
chii dong linh hoi tri thitc mot cach bén viing.

Kién thure ph::in nhiét hoc ¢6 nhiéu ung dung k¥ thuat trong doi séng va thuc té dic biét 1a
su chuyén doi nang luong giita nhiét ning thanh co ning. Néu viée truyén dat cac kién thirc nay
chi bang phuong phap dam thoai hay thuyét trinh thi rat triru tuong, hoc sinh s& khong hiéu rd
kién thuc ciing nhu khong tao didu kién phat trién niang luc cho hoc sinh. Hién nay, & cac truong
phé thong khong trang bi cac thi nghiém vé mé hinh dong co nhiét dé giang day kién thirc vé
phan nay nén khong tao dwoc himg thi va gitp gin lién kién thic v6i thue tidn. Ching t6i di tién
hanh nghién ctru cac loai dong co nhiét trong lich st va trong thuc té hién nay dé c6 thé lua chon
va thiét ké, ché tao mot sé mo hinh dong co nhiét don gian nhung van dam bao nguyén tac hoat
dong cia mot dong co nhiét that dé c6 thé van dung trong day hoc vat li phﬁn nhiét hoc nham phat
trién ning luc cho hoc sinh.
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Trong bai bao nay, ching t6i trinh bay mot s6 mo hinh dong co nhiét da thiét ké - ché tao;
huéng dan hoc sinh thiét ké - ché tao dong co nhiét tir cac vat li¢u thong dung va dé xuét phuong
an str dung cac mo hinh dong co nhiét trong day hoc mot sb kién thirc phén nhiét hoc.

2. N¢i dung

Trong qué trinh nghién ctru vé lich str ciia cic may nhiét néi chung va dong co nhiét noi
riéng, chiing t6i thiy rang dong co nhiét c6 nhiéu tmg dung trong doi sdng va ky thuat. Pong co
nhiét duoc chia 1am hai loai: Pong co d6t ngoai (dong co hoi nude, dong co Stirling) day 1a nhitng
loai dong co co thé sir dung nhiéu ngudn ning luong khac nhau dé cung cap nhiét lugng bén ngoai
xy-lanh cta dong co. Céc loai dong co nay dugc img dung trong cac nha may nhiét dién, trén cac
con tau vil try va cac loai dong co Stirling voi ciu tao don gian, nho gon co thé van hanh duoc sir
dung trong hoc tap va giang day. Mic du, cac loai dong co nay khong dugc sir dung phd bién nhu
trudce kia, nhung véi tinh hinh khan hiém cac ngu6n nhién liéu hoa thach, ciing nhu nghién ctru sir
dung cac nguén nang lugng tai tao dé thay thé, dac biét 1a nang lugng mat troi thi cac dong co ddt
ngoai la mot sy lya chon tuyét voi. Pong co ddt trong (dong co nd 4 ky, dong co nd 2 ky, dong
co Diesel, dong co phan luc): 1a dong co nhi¢t ma nhién li¢u duoc dbt chay truc tiép bén trong
xy-lanh dong co. Céc loai dong co nay duoc Gmg dung rong rii nhét trong doi séng va ki thuat
bao gdm céc dong co chay bang xing hay dau cua dong co xe may, 6t0, may bay... dén dong co
chay br:ing nhién liéu dac biét nhu tén lura, tau v try...

Dua trén nhimg tim hiéu, cling nhu gidi han cia nghién ciru, chung t6i da tién toi thiét ké,
ché tao mot s& mé hinh dong co nhiét dot ngoai co cAu tao don gian nham sir dung trong day hoc
vat i ¢ trudng phd thong.

2.1. Thiét ké, ché tao cAc md hinh dong co nhiét
2.1.1. M6 hinh dong co Stirling

Pay 1a mo6 hinh dong co Stirling gian hoat dong tu dong khi dugc cung cép nhiét lugng tir
bén ngoai. Pong co dugc thiét ké gdm cac bd phan chinh:

(6) _

Hinh 1. M6 hinh dong co Stirling
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+ Thén xy-lanh ciia dong co (1) duge ché tao tir lon nhom (loai @7 - 25 cm). Bén trong
xy-lanh hoic c6 chira piston phu (2) bang lon nhém (loai @6 - 15 cm), nd c6 mot phan dugc 16ng
vao bén trong xy-lanh va mét phan duoc gin vao truc quay cia dong co (4) dugc ché tao tir thanh
thép tron n6 cé tac dung ludn chuyén khdi tac nhan trong dong co. Bén ngoai dugc gin bd phan
lam mat dong co (3) 1a lon nhom (loai J10 - 13 cm).

+ Piston luc (5) 1a man bong cao su: mot phan duoc gin bén ngoai than xy-lanh dong co
va mot phan gin vao truc quay dé sinh céng co hoc. Banh da (6) (bang gd hoic dia CD) dugc gin
vao truc quay cua dong co, day 1a noi dong thoi tao lyc phat dong ban dau cho dong co, dong thoi
la b phan quay khi dong co hoat dong. Khi cép nhiét tr bén ngoai, dong co hoat dong nhu mot
dong co nhiét thuc té.

2.1.2. M6 hinh dong nhiét bdp bénh

Pay la mo hinh dong co nhiét don gian hoat dong dugc nho sy luan chuyén khéi khi nong -
lanh trong xy-lanh khi dugc cp nhiét tryc tiép tir bén ngoai. M6 hinh dong co dugc thiét ké gdm

cac b phan chinh:

(1)

)

Hinh 2. Mo hinh dong co bap bénh

+ Gia 4o dugc tir cac thanh mica nhya (1) ghép voi nhau va c6 do cao dugce ghép phai cao
hon chiéu cao cua xy-lanh kim tiém (4).

+ Pé clia gia dugc 1am bang mica nhua (2) dwoc ding dé 1ap dat thanh (1) va xy-lanh kim
tiém (4)

+ Nam cao su (3) 1a khép nbi giira kim tiém (4) v6i xy-lanh thuy tinh (5).

+ Piston lyc 14 kim tiém (4) noi cip luc truc tiép cho dong co hoat dong.

+ Than dong co 1a xy-lanh c6 chira cac vién bi nho (5) & day duoc cap nhiét truc tiép tir bén
ngoai va moi chét khong khi s& luan phién chuyén doi tir xy-lanh sang kim tiém (4).
2.1.3. Mé hinh dong co hoi nuoc

Day 1a m6 hinh dong co hoi nudc don gian hoat dong tu dong khi duge cung cap hoi nuéce
tir bén ngoai. Pong co duoc thiét ké gdbm cac bo phan chinh:
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Hinh 3. Mo hinh dong co hoi nudc

+ Xy-lanh diéu khi (1) dugc 1am bang nhwa trong sudt (duong kinh @12), bén trong c6
piston diéu khi va dugc xé rdnh nhu so dd bén. Bén than xy-lanh c6 cac khop dé nbi véi cac bo
phan khac cua dong co.

+ Xy-lanh lyc (2) dugc lam bang nhua trong sudt (dwong kinh @21), bén trong c6
piston luc.

+ Cac khép ndi da ning (3) dugc ché tao tir nhyra.

+ Banh da (4) vira tao luc phat dong, ddng thoi 12 noi tao su 16ch pha giita piston luc va
piston diéu khi.

2.2. Sir dung dong co nhiét trong day hoc Vatli lop 10

Trong qué trinh nghién cuu, ché tao dong co nhiét tir cac vat li€u don gian; chiing t6i nhan
thdy rang cac md hinh dong co nhiét nay c6 thé duoc sir dung trong day hoc cac kién thirc nhiét
dong luc hoc nham:

- Cung ¢d kién thuc cua hoc sinh vé chuong “Co so nhiét ddong luc hoc”, déng thoi khéc
phuc sai 1am vé noi dung kién thirc ctia hoc sinh.

- Van dung kién thirc vao giai thich cac hién tuong c6 lién quan nhu: Trinh bay duogc
nguyén tic cAu tao, hoat dong ctia dong co nhiét.

- Rén luyén cac ky nang: Thiét ké, ché tao cac dong co nhiét tr cac dung cu don gian, du
doan céac hién tuong xay ra tur thi nghiém, k¥ nang giai thich cac hién tugng vat li va cac tng dung
k¥ thuat, rén luyén k¥ ning giao tiép khi trinh bay y kién, thao luan béo cao két qua.

- Phat huy tinh tich cuc, tao hing tha cho hoc sinh qua céac hoat dong: Hoc sinh tu ché tao
dong co nhiét, ty thao luan nhom va tu b tri thoi gian ranh dé ché tao va lam thi nghiém.

- Phat trién nang lyc sang tao cuia hoc sinh thong qua cac hoat dong: Hoc sinh biét Iva chon
va danh gia cac phuong an ché tao dong co, biét tim phuong an thi nghiém hop li nhat va dic
biét, biét lya chon cac vat liéu phu hop dé ché tao dong co sao cho bén, dep va co hi¢u suit cao.
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- Rén luyén k¥ nang lam viéc nhom, cé tinh than doan két, hop tac va cé trach nhiém véi
nhiém vu da duogc phan cong.

Tir d6, chiing t6i nhan thiy, voi cic mo hinh dong co nhiét da thiét ké, ché tao c6 thé dugc
van dung trong day hoc céc kién thirc nhiét dong luc hoc theo cac phuong phap day hoc tich cuc
nhu day hoc du 4n (mang tén dy an vé& chuyén ddi nang lugng va méi trudng), day hoc theo goc
(theo chu dé dong co nhiét), day hoc dinh hudng Stem (ché tao, van hanh dong co nhiét tir cac
dung cu chuan bi s?m), day hoc ngoai khoa vat li... Mac du, voi cac phuong phap day hoc khac
nhau nhung ¢t 151 chinh cua cac phuong phap van 1a day hoc giai quyét van dé.

Chung t6i trinh bay mdt tién trinh day hoc giai quyét van dé cu thé ciia mot mo hinh dong
co nhiét khi day hoc vé chu dé dong co nhiét.

Tién trinh xay dung kién thirc “Nguyén tic ciu tao va hoat dong ciia dong co nhiét
Stirling”

DPong co Stirling 1a mot tmg dung k¥ thuat cua cac kién thire nhiét dong luc hoc va gan lién
vo1 doi séng thuc té. Viéc dé cap nguyén tic, cAu tao, hoat dong cua no6 trong day hoc ing dung
k¥ thuat cta vat li 1 can thiét va c6 thé dién ra nhu sau:

1. D& xuit véin dé cin nghién ciru:

- Xuét phat tir kién thirc HS d biét: Pong co nhiét 1a thiét bi bién doi nhiét luong sang cong.

- Cho HS quan sat hoat dong cua mot dong co Stirling. HS tur rat ra nhan xét: Khi cung cap
nhiét lugng bén ngoai cho ddng co thi dong co hoat dong.

Pit van dé: Dong co Stirling phdi c6 cdu tao nhw thé nao? Nguyén tdc hoat dong ra sao dé cé

thé bién doi nhiét lwong sang cong? Hay thiét ké, ché tao mot dong co Stirling don gidn dya

trén nguyén tc cau tao - hoat déng da tim hiéu.

|
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2. Thiét ké phwong 4n ché tao thiét bi thi nghi¢m
% Suy dodn gidi phdp gidi quyét vin dé nho suy ludn Iy thuyét tiv cic kién thive di biét

Tir mo hinh dong co Stirling HS nhén xét cdu tao dong co:
- Pong co phai co mot xy-lanh chira mot luong khi xéc dinh, luong khi nay dwoc nhdt bén trong
xy-lanh va piston cua dong co.
- Pong co phai ¢6 mot piston dé truyén luc tir luong khi gidn né bén trong xy-lanh.
- Dong co khi duge d6t nong (day xy-lanh) thi luong khi bén trong xy-lanh sé& gian né thuc hién
cong lam nang piston.
- Néu chi c6 ngudn néng thi piston chi c6 thé nang 1én va khong ha xudng duge. Nén dong co
chi hoat dong mot lan. Vay, muén cho dong co tiép tuc hoat dong (piston di xuéng dudi) thi
c6 hai cach:
+ Mot 1a: Thuc hién cong dé 4n piston xudng (tén cong thuc hién tir bén ngoai).
+ Hai la: Lam cho khéi khi bén trong nén. Mudn vay, phai giam 4p suét kh6i khi bén trong
xy-lanh bang cach giam nhiét d6 ciia khdi khi (ching han phun nudc lanh vao than déng co tir
bén ngoai). Cho nén dong co can c¢6 bd phan lam mat.
- Bong co can ¢ banh da dé tao luc phat dong ban dau déng thoi tao quan tinh chuyén dong
cho piston.

% Thwe hién gidgi phdp di suy dodn: Dua ra mo hinh thiét ké vé dong co Stirling don gian
gdm cac bo phan:

- Than dong co: Bén trong ¢6 chira lugng khi khong doi.

- Piston: La bo phan tiép nhan ap luc cua khdi khi khi gidn no dé sinh cong co hoc.

- Ngudn néng (bd cip nhiét): B phan cé chirc ning cap nhiét cho khdi khi bén trong xy-lanh
dong co.

- Nguon lanh (bd hdi nhiét): C6 chirc nang thu nhan nhiét ctia khdi khi bén trong xy-lanh dong
co dé 1am khdi khi nay nén lai.

- Banh da: Dé tao luc phat dong ban dau dong thoi tao quan tinh chuyén dong cho piston.

- Co ciu truyén lyc: Bao gém cac bd phan cé chic ning tiép nhan luc ddy cua khéi khi bén
trong dong co va truyén luc d6 dén cac bo phén tiéu thy ddng thoi phdi hop chuyén dong cia

cac piston.
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3. Ché tao, van hanh mé hinh vt chit - chirc ning ciia TBKT

% Ché tao mé hinh dpng co nhiét don gian: Dya vao phuong an da thiét ké, ché tao mo hinh
dong co nhi¢t don gian gén} cac bo phén chinh:

- Than dong co dugc lam bang lon nhom (loai Bénh da

&7 - 25 cm), bén trong chira khong khi va co /4T“-l° quay

dat 1 piston ty do (loai &6 - 15 cm).

- Nguén lanh cua dong co dugc ché tao tir
lon nhém (loai @10 - 13 cm). Phan lon nhém
nay dugc 10ng vao xy-lanh ciia dong co bang 3

cach khoét 1 16 tron c6 duong kinh ding bang  mit dong co T

duong kinh cua xy-lanh (7). Sau do tra no Xylanh 4~ %/ Pittong
\ A A 5 A~ dong co / tr do
h .
vao t an t.ren cua dong (‘30' o f///////////////%
- Ngoai piston tu do, con co piston luc dugc m
ché tao béng man cao su. Mot dau éng nhya L .
duogc gin vao xy-lanh ciia dong co sao cho né ‘

duoc 16ng qua b phan lam mat dong co, mot
dau ong dugc day kin boi man cao su.

- Banh da, noi tao ra lyc phat dong ban dau cua dong co dugc ché tao tir tru gS (co thé thay thé
bang dia CD).

*» Vin hanh mé hinh dong co nhiét don gidn

- Rt nuée lanh vao phan lam mat cta dong co. Lugng nude duge rot sao cho vira day phan
than dugc lam mat.

- Dit ngon dén cdn dang chay bén phia mit day dudi cua xy-lanh.

- Tac dong nhe banh da dé tao luc phat dong, chung ta s€ théy hién tuong piston tu do va piston
luc cia dong co s€ tu dong chuyén dong lén xuéng va lam quay banh da.

|

4. B0 sung, hoan thién mé hinh vt chit - chirc ning vé phwong dién ky thuit, phi hop
v6i TBKT trong thue té

- Tém tat nguyén tic cau tao va hoat dong ciia dong co Stirling

% Nguyén tic ciu tgo: Dong co Stirling duoc ciu tao gdm 3 bd phan chinh: Than dong co co
chtra luwgng khi xac dinh; nguén néng dé cung cép nhiét cho dong co; nguén lanh dé thu nhiét
luong ma dong co toa ra.

% Nguyén tic hoat dpng: Dong co Stirling hoat dong theo mot chu trinh khép kin (tic 1a co
céc qua trinh cong tac nbi tiép nhau, mdi qua trinh cong tac 1a mot giai doan lam viéc twong tng
v6i mot 1an sinh cong) gdm 4 qua trinh: nén ding nhiét, nung nong dang tich, gidn nd déng nhiét,
lam lanh dang tich.

- Cho hoc sinh nghién ctru tng dung ctia dong co Stirling trong thuce té qua d6 hoan thién dong
co cac nhom di ché tao.

- T4 chire cho hoc sinh bao cdo két qua da thiét ké, ché tao va van hanh dong co.
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3. Két luan

V6i viée nghién ciru vé cac dong co nhiét, chung t6i da thiét ké va ché tao thanh cong mot
$6 mo hinh dong co nhiét: dong co Stirling, dong co bap bénh, dong co hoi nudc. Voi mdi méd
hinh dong co, chiung t6i c6 trinh bay cach thiét ké va ché tao cu thé. Nhitng m6 hinh dong co
nhiét don gian ma chiing t6i thiét ké s& gop phan gitip bo sung thém vao danh muc nhimng thiét bi
& truong phd théng nham gitip gido vién co thé giang day cac kién thirc chwong “Co sé cua nhiét
dong luc hoc” dugce sinh dong hon, véi nhiéu y tudng phuong phap day hoc hon va tao hirng thi
trong hoc tap cho hoc sinh. Ddng thoi gop phan ning cao hon nita chat luong day va hoc, dap ing
v6i nhu cau d6i méi gido duc hién nay ¢ nudc ta.

TAI LIEU THAM KHAO

1. Nguyén Ngoc Hung, Thi nghiém Vit li voi dung cu tw lam tw chai nhya va vo lon, Tap 1, 2, 3, Nxb
DHSP, (2009).

2. D6 Huong Tra, Cdc kiéu t6 chirc day hoc hién dai trong day hoc Vit li ¢ truong phé thong, Nxb
DHSP Ha Noi, (2011).

3. H. Snyman, T. M. Harms, J. M. Strauss, “Design analysis methods for Stirling engines”, Journal of
Energy in Southern Africa, Vol 19 (No 3), (2008).

4. Hans - Joachim Wilke, “Einfache Experimente zur Wirkungsweise eines Stirlingmotors”’, Physik in
der Schule, pp. 143 - 150, (1997).
5. S. Wongwises, B. Kongtragool, “A review of solar-powered Stirling engines and low temperature

differential Stirling engines”’, Renewable and Sustainable Reviews, pp. 131 - 154, (2003).

72



