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TOM TAT 

Bdi bdo neu ket qud nghien cim, thiit ke vd chi tgo ddng ca dung nang lugng sgch theo 

nguyen ly Stirling kiiu gamma. Dong ca Stirling kiiu gamma la logi tuang tu nhu dgng ca logi beta 

nhung piston chiu luc ndm trong xy lanh rieng, cgnh xy lanh chiia con chgy. Viec nghien cuu, che 

tgo ddng ca Stirling co the sii dung nhieu ngudn nhien lieu, tan dung ngudn ndng lugng sgch nhu: 

Ndng lugng mat trdi, biogas,... Gdp phdn bdo ve mdi trudng. 

Tir khda: Ddng ca Stirling, gamma. 

ABSTRACT 

In this paper, Investigation of an overview of gamma Stirling engine is presented. Gamma 

Stirling engines have a displacer and power piston, similar to Beta machines, however in different 

cylinders. Studying, building Stirling engine can use any fuel source contributing to protect the 

environment, taking advantage of their source of clean energy such as solar, biogas,... 
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1. BATVANDE 

0 Viet Nam cung nhu tren the gioi, tmh 
trang khai thac nguon nang lucmg hoa thach de 
phuc vu nhu cSu ciia kinh tS va xa hoi khong chi 
lam can kiet nguon nang lugng ma con pha hoai 
m6i trucmg. Viec che tao dong ca Stirling khong 
chi tan dung duoc nguon nang luong sach nhu 
anh sang mat troi, tan dung ngu6n nhien lieu tir 
chat thai (biogas) ung dung phuc vu cho cupc 
song nhu may phat dien, may lanh,... ma con 
gop phin bao ve moi trucmg [3,4,5]. 

2. NOI DUNG N G H l t o ClTU 

Chu trmh nhiet dong Stirling bao g6m 
bon qua trinh: 

2.1. Cff Sff ly thuyet 

2.1.1. Khdi qudt ve dong cff Stirling - Dgng cff 
ddt ngodi 

Dong CO Stirling duge Reverend Dr 
Robert Stirling sang chS vao nam 1816 [4], la 
mgt loai dgng co nhiet dot ngoai su dung piston 
CO thS su dung vcri rit nhiSu loai nMen heu khae 
nhau, dac biet la nang lugmg mat troi.. .Dgng co 
Stirlmg la loai dgng co nhiet eg hieu suit cao 
trong viec chuyen hoa nhiet nang thanh cong 
nang, chi hi ton thit do ma sat, thit thoat nguon 
nhiet cSp va gioi ban cua vSt lieu. 

2.1.2. Chu trinh ly thuyit cua dgng cff Stirling 

+ Moi chit cong tac la khi ly tuong (co 
nhiet dung rieng khong d6i va tuan theo phuong 
trinh trang thai: pV = RT). 

+ Nhiet do trong bu6ng gian no: T 
+ Nhiet dg trong budng nen: T . 
+ Khong CO khong gian ch&, tiic la eoi 

khong gian ni i bu6ng nen voi bu6ng gian no 
bSng khong. 

+ Bo qua cac t6n thit do ma sat. 

><«fl 

1-2) Qud trinh nen ddng nhiet; 
2-3) Qud trinh cdp nhiet ddng tich; 
3-4) Qua trinh gidn no ddng nhiet; 
4-1) Qud trinh Idm mdt ddng tich. 

Hinh I; Chu trinh ly thuyet cua dong ca Stirling [1] 

2.2. Thief k^ flflng cff Stirling kiSu gamma 

2.2.1. Yeu cau thiet ke 

+ Dgng CO chay duoc may phat dien 
cong suit 0.2 kW. 

+ Dgng CO co ket eiu don gian, dl chl 
tao phu hgp vol co so vat chit cvia eac truong ky 
thuat, cac nha may, cac xucmg ca khi. 

-!- Nhiet d6 dot khong qua icrn. 

2.2.2. Phirffng dn thiit ki 

Dua vao yeu eiu thiSt kS, phan loai uu 
nhugc di8m cua dSng ca, nhom tac gia lua chon 
phucmg an chS tao dgng co Stirling kiiu gamma 
[5]. 

I I . Tfai gin Kiaihttai pdi. 

12.H*d)htglrvc 

Hinh 2: Cdu tgo dgng ca Stirling kieu gamma 
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2.2.3. Tinh todn sff bo dgng cff 

Dua vao chu trinh nhiet dong cua dgng 
co Striling, cac cong thirc ciia Schmidt va cac 
nha khoa hgc di tiiroc, nhgm tac gia dua ra tinh 
toan so bg dpng co trong bang 1. 

Cac cong fliiic tinh toan [1,2]: 

^xlnlilBt 
l)Tys6 nhiet do: j-= J^Lfe! 

Trong do: 
T,, ,j„: Nhiet do xi lanh lire. 
x̂i nh,a- ' * ' ? • do xi lanh nhiet. 

2) Hieu suit ly thuyit tuong duong chu hinh 
canot. 

3) Ty s6 fllS tich quet: k = V /V„ 
^ l\rc nhi?t 

Trong do: 

V|̂ ^: The tich xi lanh lire; 

V^,.,: ThS tich xi lanh nhiet. 

Bdng 1. Thdng so ddu vdo tinh todn dgng co Stirling: 

STT 

1 

1 

i 

* 5 

a 
7 

t 

9 

ttt 

11 

13 

13 

' • » 

1$ 

IS 

IT 

• > 

Ndi Amg 

ApmiiiiUBaUitaaikabtantacbata 
NhihdOlUxliU 
Nhi«M Ifatac IU « <>«» lci«B Ota duia 
Dotat Unh iqilnb h>c 
QukteumylMihlv: 

B«taB Ifab qtaafa nhit! 
CbAi eae xvbBh ohiti 
BtaUahiaaiia 

ChiSaaa6mtaia 

TbJ deh eh^ cA« xytad lOc 
TM Ueb cM> cA* xybsh aLim 
HbitmbvioatM 
HingifUDViaAna 
Muei dune nine tUa( khi 

W ad dia nhiei cda syliBh 
Botas k ^ aaoli xyfaata Dhi«l 

r^-^n ""'' ——fT*"'' -̂ Hh 
Chtto lUi zyteBb nhrfi 

Thengid 

n - 1 U 
T,-T^-JOOtK 

Tg • 273 <K 
ddi-^JOnu 
h»,=so™i 
dri^'SOon 
lta.-SOom 
(H-Sism 

h«|-30lBB 
v . , 
v*. 

Tmm=nfK 
R-•314/39 J l j « 

c ^ i.oa3.io> i i i^c 
JU.I74 (W/urtC) 

4d_^>Dimn 

du.-SOBU 
U.-iOiai> 

, en en ni 

5) The tich tiic thai tai bu6ng nen: 

VhB =- Vi^.k(l+ cos(it - a). 

6) The tich tire thai bu6ng gian 

Vijiiet = ^ ^^Bd(l+ COSH) 

7) Ap suat tue thoi: 

P = P™^(1-8 ) / [1 +8 cos (% - 6 ] 

8) Ap suat tnmg binh: 

Ptt. = P»u«[(l- S)/(l+ 5 cos)] I 

9) Nhiet luang cin thiet d i dung nong moi chit 
cong tac: 

Qmc = m.c . At 

10) Nhiet lugng din qua xylanh nhiet: 

Q.i,= 

11) Toan bp lupng nhiet cimg cap: 

Q i r R - T 3 . 1 n ( ^ 

12) Toan bg lugng nhiet thoat ra: 

Q c = R T , l n ^ S ) 

13) Hieu suat nhiet: 

Qc 

Thay gia tii cac thong s6 tir bang 1 vao 
cac cong thiic tren, thu duge kit qua tinh toan 
nhu bang 2: i3 
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Bang 2. Kit qud tinh todn dgng co Stirling: 
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Kh6i tnong m5i chat cong tac 

NtuSt lucmg clnde dung ntegmoi chAt ccog tic 

Mhiet luong d3n qua xylanb nhiet 

Nhiet luong cung cap 

Nhiet luvng thoat ra ngoai 

Hi^n soil BiutX t^tl% CO 

CSngsu^tdtegca 

ThOng SO 

P, = 1 1 at 

3aS57,Sinm' 

971B7.Sinin' 

9430 mm' 

145465 mm* 

10607,5 mm' 

0,OOOlB Kg 

90.0B8Z J 

14,576 J 

70422 J 

6566 J 

90,5 "'a 

n.5 W 

2.3. Che tao va chay thu-

Tu yeu cau thiet ke, ban ve thiet ke va 
ket qua tinh toan, da che tao cac chi tiet dpng 
ca nhu hinh 3 va hinh anh dong co Stirling kieu 
gama (hinh 4): 

- Dia diem che tao va chay thu: Tmong 
Dai hoc Dien luc. 

- Di6u kien chay thu: Nhiet dp moi 
tnrong; nguon nhiet: Khi gas. 

Qua trinh chay dong ca: 

+ Thai gian cap nhiet den khi dpng ca 
hoat dpng: 2 phut. 

+ Thoi gian dot den Idii dpng ca quay 
deu: 4 phut. 

+ Thai gian dpng ca quay tinh tir khi 
ngimg cap nhien lieu: 4 phut. 

+ Nhiet dp cSp vao: SIO^C. 

+ So vong quay: 320 vong/phiit. 

+ Khoi lugrng dong ca: 15kg (ca dl). 

O V 
Hinh 3: Cdc chi tiet cda ddng ca 

Hinh 4: Dgng ca Stirling kieu gamma 

3. KET LUAN 

Dpng CO dot ngoai ngay nay dang phat 
trien manJi me ca \h s6 luprag lin chit lugng. 
No khong chi dong mgt vai tro quan trpng trong 
nhieu ITnh vuc kinh te, xa hgi, khoa hpc cong 
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nghe ma con lam thay d6i ca v4n dk bao ve moi tmong hien nay. Dgng co Stirling da che tao va thu 
nghiem hoat dpng dat thong s6 dk ra la huong mai va kk qua buoc dku trong vice tan dung nguon 
nang lugng tCr thidn nhien, khi thai. Tren co so do, nhom tac gia tiip tue nghien cuu nghien ciiu cai 
tien, nang cao cong suat dgng co, dong thai su dung anh sang mat trai lam nguon nhi?t cap.*!* 
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