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CHUYEN DONG CUA PLASMA
TRONG DONG CO TEN LUA

|.  Phan loai tén lra

1. Uu nhuoc diém cua tén Itra héa hoc thong
thuong (conventional chemical rocket).

2. Phuong trinh tén lura.

3. DBong co tén Ira day ion héa (ion thruster).
II. Céc khéi niém dong co day chay bang dién
I11.Hoat dong nghién ctru cua VASIMR



| .1 Conventional chemical rockets
(tén Itra hda hoc thong thuwong)

 Hoat dong trén nguyén tic chung la dét nhién liéu co
trong khoang chtra nhién liéu réi phut khi ra phia sau,
giUp tén Ira chuyén dong vé phiatruéc.

> Han ché:

e Phu thubc vao lvgng nhién liéu mang theo tén lira.

e Phu thudc vao ban chat nhién liéu mang theo tén Ia.

 Giatdc tau vl tru dat dwoc chi dua trén nguyén tac
phut ra phia sau dong vat chat nén kha nang tang toc
chua cao.




10.1.2 The Rocket Equation
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« Understanding the motion of a spacecraft



The Rocket Equation (I1)

e Phuong trinh tén lira:

AM =M, | 1- exp(—AVj
uex

 Gilt Av khong dbi, tang u,,, AM gidm, vanguac lai.

e D& gidm b6t lvong nhién liéu can thiét, nguoi ta
thwong ché tao bubng chra nhién liéu gébm nhiéu
khoang.



Pong co day ion (lon thruster)

« Nguyén tac: giatdc tén Itra bang cach tao ra dong ion
duoc tang toc trong dién tir trwong bén trong khoang,
sau do cho dong ion nay phut ra phia sau lam tén lra
chuyén dong vé phiatruéc.

« PONng co ddy ion hoat ddng trén nguyén tac dung lwc
Coulomb, va lic Lorentz dé gia toc ion.



Pong co day ion (lon thruster)
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Hiéu rng Hall (Hall Thruster)

e Hiéu trng Hall (doc nhw "hiéu trng hén™) la mot hiéu
trng vat ly duwoc thwe hién khi ap mot tr treong vuong
goc 1én mot ban lam bang kim loai hay chat ban dan
hay chat dan dién noi chung (thanh Hall) dang c6
dong dién chay qua. Luc do nguwoi ta nhan duoc hiéu
dién thé (hiéu dién thé Hall) sinh ra tai hai mat déi dién
cua thanh Hall. Ty s6 gitra hiéu thé Hall va dong dién
chay qua thanh Hall goi la dién tr& Hall, dac trweng cho
vat lieu lam nén thanh Hall. Hi€éu &rng nay dwoc kham
pha b&i Edwim Herbert Hall vao nam 1879.



Hiéu rng Hall (Hall Thruster)
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e Huwdng va chiéu tac dung
trong hiéu rng Hall

Co ché hiéu irng Hall trén mot thanh Hall kim
loai. 1: electron. 2: thanh Hall. 3: nam cham. 4:
tir trevong. 5: nguon dién. Mau dé trén thanh
Hall thé hién su tap trung cta dién tich duong,
con mau xanh, nguwoc lai, la noi tap trung dién
tich am. Trén cac hinh B, C, D, chiéu ctua nguon
dién va/hoac tlr treong duoc doi nguoc.



Hiéu rng Hall (Hall Thruster)
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e Hiéu rng Hall ddi vai electron & ranh gidi (confines)




Hiéu (rng Hall (Hall Thruster)
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10.2.3 M agnetoplasma Dynamic (M PD) Thruster
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e The MPD thruster



The Variable specific Impulse Magnetoplasma
Rocket (VASIMR)
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e The VASIMR concept



10.3.1 The VASIMR Concept

Nguon plasma (Khi Heli) dwoc tao ra tv cac khi
trung hoa (Hydrogen or Deuterium). -
Giam gilt plasmabang bay ti @
Plasma heating bang tan s6 song vo tuyén

Magnetic nozzle bién ddi nang lwgng nhiét thanh
nang lvong day co ich.




TheVASIMR Concept (I1)

RAMATIVE COOLING PANEL SUPERCONDUCTING ELECTROMAGNETS
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Ist stage: helicon 2nd stage: ion cyclotron 3rd stage:
plasma generator resonance power amplifier magnetic noggie




TheVASIMR Concept (I11)

e Hiéu suat toi wu: tao radong khi phut ra co tdéc dd
lon .

e Dang tin cay: khéng cd s dot chay nhién liéu.

e Nhién liéu ré tién hydrogen, doteri.



TheVASIMR Concept (1V)

« Magnetic Confinement: mirror field



TheVASIMR Concept (V)
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 The VASIMR laboratory




