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Abstract — At present, our country's power
sector is facing a very difficult task that is
supplying the increasing demand of our
customers.  Besides the environmental
pollution problem, a crisis of demand and
supply of energy is happening very harshly not
only in Vietnam but also appeared in many
countries around the world. Recognizing that
countries around the world are included in the
research of new energy sources, renewable
energy. Including solar, wind, geothermal,
biogas ...

Recently, power generation technology of
MHD generators with the new developments.
It has been widely used in the power
generation mix cycle to improve the efficiency
of power plants.

Topic: “Miscalculate outcome of combinary
systems MHD generators, geothermal and
solar energy”. The purpose of the study was to
compare the differences in economic
efficiency of MHD with geothermal energy
and MHD with solar energy. The theme-
oriented research also recommended the
construction of geothermal power or solar
power plants suitable for high performance
and technical economy of the country.

Keywords - Magneto hydro dynamic
(MHD); Geothermal energy; Solar energy;
combinary generators systems.

Tém tit — Hién nay, nganh dién nudc ta
dang d6i mat voi nhiém vu rat kho khan d6 1a
cung ung nhu ciu ngay cang cao cua khach
hang. Bén canh do Van dé 0 nhiém moi
truong, khing hoang vé cung cau ning luong
dang dién ra hét stc gay git khong nhimg &
Viét Nam ma con xuét hién tai nhiéu cac qudc
gia trén thé gigi. Nhan thic dugc diéu nay cac
qudc gia trén thé gii dang nghién ctiru dua vao
cac ngudn nang lwong méi, ning luong téi tao.
Bao gdm ning luong mit troi, ning luong gio,
dia nhiét, khi sinh hoc...

Gan day, cong nghé phat dién cia may
phat MHD c¢6 nhiing budc phat trién méi. N6
da dugc tmg dung rong rai trong cac chu trinh
phat dién hon hop dé nang cao hi¢u suit cta
cac nha may dién.

Pé tai: "Tinh toan hiéu qua cta hé thong
phat dién két hop Tir thiry dong, dia nhiét va
nhiét mat tro1" dugc nghién ctu vé1 muc ti€u
tinh toan va so sanh vé hiéu suét phat di¢n
cling nhu hiéu qua kinh té ctia hai mé hinh
phat dién két hgp may phat dién Tir thiy dong
véi dia nhiét va nhiét mat troi. DE tai con la
dinh hudng nghién ciru dé xay dung cac nha
may dia nhi€t dién hodc di€n mat tro1 hiu
sudt cao phu hop véi nén kinh té va ky thuét
cua nudc ta.

Tw khéa — Tu thuy dong (MHD); Nang
lugng dia nhiét ; Néang luong mat troi ; Hé
thong phat dién ket hop.
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1. GIOI THIEU VE NANG LUQNG
MAT TROI, NANG LUQNG PIA NHIET
VA MAY PHAT PIEN MHD:

1.1. Nang lwong mit troi : Nang lugng do
mat troi buc xa ra vii tru 12 mdt nang lugng
khéng 16. Mdi gidy né phat ra 3,865.10%° J,
twong duong v6i ning luong d6t chay hét
1,32.10"° tén than d4 tiéu chuin. Nhung bé mat
qua dét chi nhan dugc mot nang luong rat nho
va bang 17,57.10'®J hay twong duong ning
luong dot chay cua 6.10° tan than da [1].

Céc phuong phap khai thac, st dung:

Solar Pond

Solar Chimney

Hinh 1: Cac mé hinh khai thac nang luong
mat troi [15]

1.2. Nang luwgng dia nhiét: Ning lugng dia
nhiét 13 dang ning luong ton tai trong long dat
¢ dudi dang nhiét nang. Nang luong dia nhiét,
dang nhiét ndng tu nhién ¢ sau trong long trai
dat, phat sinh tir nguon nhiét so khai trong
long trai dét, tir nhiét ma sat do cac phién lyc
dia trugt 1én nhau, va tr sy phan ra cua céc
nguyén to phéng xa ton tai ty nhién véi mot
luong nho trong da.

The:Earth Temperatures in the Earth

Hinh 2: Cdu tao va nhiét dg timg Iép vo
Trdi Pat [4]

Hinh 3: Cdc dang biéu hién cua nguon
nang lwong dia nhiét trén mat dat [4]

1.3. M4y phat dién MHD:

- May phat dién tir thuy dong (hay may phat
MHD) 12 hé thdng chuyén nhiét nang hay dong
nang tryc tiép thanh di¢n nang, dua trén céc
nguyén ly tir thuy dong hoc. Chiang thuong cod
kha nang lam viéc ¢ nhiét do cao va khong can
c6 cac chi tiét phai boi tron. Khi thai cua cac
hé théng nhu vy thuong la cac plasma néng
(nhu lira), c6 thé tai sir dung dé cung cap nhiét
cho hé thong nhiét dién truyén thong (nhu may
phat dién hoi nudce) [6].

- Mot may phat dién MHD hoat dong theo
nguyén ly co ban: Pinh luat Faraday va
quy tic ban tay phai.

Loaa

Hinh 4: Nguyén Iy ciia may phat MHD [6]

Hién nay, viéc thiét ké hiéu qua nhét 1a céc
may phat dia hiéu ung Hall. Thiét ké nay hién
dang nam giir hiéu qua va mat do ning luong
cho thé hé may phat tir thity dong luc hoc. Mot
méy phat dia c6 chét long chay giita trung tim
ctia dia, va mot dng boc xung quanh cac canh.
Linh vuec kich thich tir tinh dugc tao 1a mét cap
cudn day tron Helmholtz & trén va dudi dia.
Dong dién Faraday trong mot thoi gian ngén
hoan hao bi triét ti€u xung quanh chu vi cua
dia. Hiéu ing dong dién Hall gitra cac dién cyc
vong gan trung tdm va vong dién cyc gan
ngoai vi [6].

Mot loi thé quan trong cua thiét ké nay 1a
cac nam cham hiéu qua hon. Pau tién, n6 c6
duodng strc song song don gian. Thu hai, boi vi
cac chat long dugc xu ly trong mot dia, cac
nam cham c6 thé gan hon véi cac chét long, va
cuong do tu truong tang l1én do khoang cach
gan hon. Cudi cung, cac may phat dién nho
gon hon so v&i cong sudt ctia no, vi vay cac
nam cham ciing nho hon. Két qua 1a nam cham
sir dung mot ty 18 phan traim nho hon nhiéu cua
dién nang dugc tao ra [6].
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Hinh 5: May phat dang dia [6]

Trong may phat dién MHD kim loai 1éng
duoc st dung la NaK. NaK, hodc hgp kim
natri-kali 1a hop kim cua Kali (K) 77% va
Natri (Na) 23%, thudng 1a chét long ¢ nhiét do
phong. La loai hoa chit cong nghiép. NaK
phan Gng rat ménh liét voi nudc va co thé gay
chay khi tiép xtic voi khong khi, vi vy phai
duoc xtr 1y véi bién phap phong ngira dac biét
[12].

2. MO HINH MAY PHAT DPIEN AC -MHD
KET HQP NANG LUQNG MAT TROI:

May phat dién MHD sur dung kim loai long
dé lam méi chat phat dién, st dung nguén
nhiét mat troi cAp thip dé gia nhiét lam ting
dong niang di chuyén kim loai long va phat
dién.

Chu trinh LMMHD hén hop nay 1a mét chu
trinh kin bao gdm:

- Ngudn nhiét hoat dong (B6 thu NLMT):
cung cép nhi¢t lugng cho chu trinh hoat dong
(Qin) voi nhiét 6 cua kim loai long tur 700°K
dén 900°K [12].

- B tron: c6 nhi€ém vu tron kim loai Idng va
khi dua vao may phat MHD.

- May phat MHD: sur dung loai may phat
dang dia c6 hi¢u suat neg tir 25% dén 35%.

- B tach: tich hon hop kim loai 1ong va khi
thanh hai thanh phan riéng biét.

- Thiét bi trao ddi nhiét: nhan nhiét luong
con lai cua khi tach ra tr may phat MHD sau
d6 thuc hién qua trinh trao d6i nhiét cAp nhiét
cho chu trinh tuabin hoi hoat dong.

- Bom: dua chét khi sau khi dua qua b6 trao
do6i nhi¢t dé thyc hién ti€p chu trinh.

- Tuabin hoi: chuyén ning luong cua hoi
nudce thanh dién nang.

- Bom dién tu: tao luc déy dua kim loai
long dén bo thu NLMT gia nhiét dé tiép tuc
chu trinh.

Tir céc thiét bi trén ta c¢6 chu trinh két hop nhu
Sau:

Hinh 6: Chu trinh phat diéen LMMHD dung
NLMT

Hiéu suat cua chu trinh LMMHD st dung
NLMT:

Hiéu suat cta chu trinh hdn hop 1a ty
sO gifra nang lugng phat ra tor may phat MHD
v6i nang lugng nhéan vao tr bd thu nang luong
mat troi.

Wnet = VVMHD +\Ntuab|n Vvtron \Ntach Wbom Wbomdt (l)

Wn
nhethong W . (2)

thu

V&1 Winy=Qin

3. MO HINH MAY PHAT BIEN AC -MHD
KET HQP NANG LUQNG PIA NHIET:

- Ngudn nhiét hoat dong: nguén nudc néng lay
tor long dat cung cap mot nhiét lwong khoang
673°K.

- May phat AC MHD: Str dung loai may phat
dia truc tiép tao ra dong dién xoay chiéu co
hiéu suét khoang 62,5%

- BO tron: tron kim loai long va khi dua vao
may phat AC MHD

- Bo tach: Tach hon hop kim loai 1ong va khi
ra hai phan riéng biét

- BO trao d6i nhiét 1: Nhan nhiét lugng tu
nudc noéng gia nhiét cho kim loai long

- BO trao d6i nhiét 2: Nhan nhiét lugng tu
nudc noéng gia nhi€t cho khi trong chu trinh
LM MHD

- Thap l[am mat: lam mat nudc ndéng

- Bom: dua nudc tir thap lam mat trd vé 1ong
dat dé ti€p tuc chu trinh
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- Bo dleu ph01 chuyén tai ning luong 1én ludi
va cap ngudn cho cac thiét bi trong so dd hoat
dong

- May phat dién AC MHD st dung kim loai
long dé lam méi chat phat dién. St dung
ngudn dia nhiét dé gia nhiét lam ting dong
ning di chuyén phat dién. Ngudn nudc nong
dugc dua qua 2 bo trao dbi nhiét dé cung cap
nhiét lugng cho chu trinh LM MHD hoat dong.
Sau khi di qua 2 bo trao doi nhiét ngudn nudc
nong s€ dugc lam mat tai thap giai nhiét trude
khi duoc bom tra vé long dat.

]
56 tra0 6 om dign
6 trao ddi
nhigt 1 A N
o , _nhigt2
X Van téng

L]

Hinh 7: M6 hinh nha may dia nhiét dién két
hop may phat dien AC MHD

Hiéu suat ctia hé thong:

Wnet = WACMHD - Ptran - Pmch - Pbomdt - Phom - Pgiuin hiet (3)
Wnet

nhethong ~w. (4)
m

V61 Wip 1a ndng lugng nhén vao tir nang
luong dia nhi¢t

4. MO PHONG VA TINH TOAN CAC
THONG SO CUA HAI MO HINH:

4.1. P6i v6i mé hinh AC MHD két hop
nang lwong mat troi:

Trong phan nay ta su dung Matlab tinh toan
mo phong théng so cac chu trinh, nhiét 30 may
phat AC-MHD duoc gid dinh 13 T3=2000°K,
cac dir liéu dau vao duge cho & bang sau.

Bdng 1: Dt liéu tinh toan

Dit liéu B6 thu Thiét bi
i Trao d6i May phét
déu vao NLMT nhiét MHD
Qin:1OMW ’I‘]qh:0.65 nTDN:]- T]EE:O.35
Tag= Nne=0.93 AQmpn=0.01 | nwnp=0.8
2000°K
T15=300°K | Tgn=3310°K | AT1pn=50 | AQwmmp
Pss=4.10°Pa 0.005
T=298°K
P=1,03.10°
Pa
Tuabin | Tuabin Théng §6
May cua chat
nén khi hoi khi
N=1 e=0.87 |ns=0.3 | Cp=5196,5
J/kgK
1,=18 v=1.6667
1s=0.93 MassNo=
(4.31)
e.=0.88 0.0
: .32

Trong d6 Tyt chinh 1a nhi€t d§ moi truong
(25°C), Pyef 14 4p sudt khi quyén, cac thong sb
dir liéu dau vao duoc tham khao trong [1], [2],
[3]. Nhiét lwong va nhiét d6 duoc 1dy tir bo thu
NLMT bén kinh 10 Km? trong [8].

Sau khi lap trinh tinh toan bang Matlab
ta thu dugc két qua phan tich cac thong s (ap
suat, nhiét do, niang lugng, entropy) clia cac
nat nhu sau:
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Bing 2: Két qud tinh todn.

Ap Nhiét d6 | Nang | Entrop
suat (OK) luong |y
(Pa) (W)
1M | 9.30E | 300 2.18E | 9.78E
+04 +06 +03
2M | 5.58E | 622.5806 | 4.52E | 9.88E
+05 +06 +03
3M | 4.00E | 2000 1.45E | 1.93E
+05 +07 +04
4M | 9.49E | 1290 9.37E | 2.03E
+04 +06 +04
5M | 9.40E | 576.4322 | 4.18E | 1.45E
+04 +06 +04
1B | 6.60E [ 300 3.15E | 1.38E
+03 +06 +04
2B | 3.30E | 622.5806 | 6.53E | 1.07E
+04 +06 +04
3B | 1.20E | 1.48E+03 | 1.35E | 1.70E
+05 +07 +04
4B | 6.67E | 471.7824 | 495E | 1.85E
+03 +06 +04

Hiéu suét cua chu trinh 14 ti sb gitra dién
ndng thu dugc trong qua trinh phat dién (dién
nang dua lén ludi) va nang lugng cung cép cho
chu trinh hoat dong (Qin). Hiéu suat nay duoc
tinh toan thong qua phan tich can bang nhiét
ctia chu trinh va két qua dugc trinh bay trong

hinh.
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Hinh 8: D6 thi T — s ciia chu trinh AC

MHD — NLMT.

Hiéu suat: n= 0.48 hay 48%
4.2. Poi véi mé hinh AC MHD két hop

ning lwgng mat dia nhiét:

Bing 3. Dir liéu dau vao cho mdy phat AC
MHD sur dung trong mo hinh.

Tham sb

diu vao cia | Ky Pon
may phéat hiéu | Gia tri vi
Mat do dong

kich tir Je |31,8.10%° | A/m?
Tiét dién day

kich tur S 3,14.10° m?
Do dan dién

cua luu chat

lam viéc of 107 | S/m
Van tbc luu

chit lam viée | Us | 12,32 m/s
Hé sb truot S -0,6

Bdng 4. Dir liéu tinh todan cua chu trinh AC
MHD — Pja nhiét.

May phat
Dit liéu Bo |Bs |ACMHD
dau vao tron | tAch
Qin=3,5kW | ATyon | ATtach Nee=0,62
= = 5
T= 673°K IMyon | iron= | NacmHD=
=35 |25 0,8
Py= 4.10° AQacMHD
Pa =0,005
T =298°K
Pref:1,03xl
0° Pa
Bom Bom dién | Thap giai | Kim loai
tur nhiét long
Myom=4 | Hpoma=2,9 1_[giainhiet:2,5 Cp=0,27
J/kgK
1.=1.25 | 1.=1,2 v=1,6667

Do thi T — s biéu thi su thay doi cta hé sb
entropy theo nhiét do trong tung qua trinh
nén,gia nhiét, trdn, chdy qua may phat MHD

va ngung tu.
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Hinh 9: D6 thi T — s ciia chu trinh AC
MHD — dia nhiét.

Hiéu suét cua chu trinh: Nut =0,3249 hay
32,49%.

5. KET LUAN:

Khi str dung may phat diécn AC MHD sé
cho hiéu suét cao hon cac may phat dién thong
thuong va khong can dung dén bo chuyén ddi
DC — AC nhu may phat diécn DC MHD. Do d6,
hé théng s& giam dugc mot ph?m chi phi, giam
dugc sy ton that nang lugng va giam duoc sir
anh huong ciia song hai khi sir dung bo chuyén
doi DC — AC.

- Céc két qua tinh toan mé phong duoc tong
hop nhu sau:

+ P61 voi m6 hinh may phat dién AC MHD
két hop nang luong mat troi:

Bing 5. Bdang so sanh két qua vé hiéu sudt.

Bing 6. Bang so sanh két qua vé hiéu sudt.

A £ Hiéu suat cua
- L Hiéu suat PO
Hiéu suat cua ctia chu mo hinh
nha may dién . . AC-MHD
) o trinh Pia \ i
dia nhiét A : voi Nang
A 1K nhiét tua bin .
truyén thong X lugng dia
2 cap A
nhiét
24.95% 26.83% 32.49%

Hiéu
 n Je suﬁt
Hl? 4 su?t Hiéu Hiéu cua
cua nha Lo, L, ~
mav dién suat cua | suat cua mo
N EMT Chu Chu | hinh
truvén trinh trinh AC-
Y Brayton | Rankine | MHD
thong voi
NLMT
40%-
0, 0, 0,
45% 30% 15% 48%

Két qua hiéu suat cua chu trinh tang 1én so
v6i hiéu suét cua chu trinh nhiét dién mat troi
truyén thdng chi str dung chu trinh Brayton va
Rankine. Sau khi c6 sy tham gia cua may phat
MHD s& lam hiéu suit cia hé thdng ting 1én
do c6 thém ngudn dién sinh ra ttr MHD.

+ D61 v6i m6 hinh may phat dién AC MHD
két hop ning luong dia nhiét:

Ta thay rang hiéu suat cua chu trinh dia
nhiét — AC MHD ( 32,49% ) cao hon hiéu suat
chu trinh dia nhiét truyén théng 1a 7,54% va
cao hon hiéu suét cua chu trinh dja nhiét tuabin
2 cap 1 5,66%.

- M6t s6 khuyét diém cua m6 hinh:

+ Pdi v6i trudng hop str dung ning luong
mit troi thi hiéu suét cua chu trinh phu thude
vao nhiét luong cung cap tir bd thu ning
luong mat troi. Do d6 sé bi chi phdi bai diéu
kién thoi tiét. Ngoai ra hiéu suit ctia may nén
anh huong dang ké dén chu trinh.

+ Viéc nghién clru va phan tich dya trén
cac dinh lut va tinh toan mo6 phong chua cé
diéu kién thuc nghiém.
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BAI BAO KHOA HOC

THU'C HIEN CONG BO THEO QUY CHE PAO TAO THAC SY
Bai bao khoa hoc ctia hoc vién

c6 xac nhan va dé xuit cho diang caa Giang vién hwéng dan
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Ban tiéng Viét ©, TRUONG DAI HOC SU PHAM KY THUAT TP. HO CHI MINH va TAC GIA
Ban quyén tic phdm d3 dwoc bdo hd bdi Luat xuit ban va Luit S& hiru tri tué Viét Nam.
Nghiém cAm moi hinh thirc xuit ban, sao chup, phat tdn ndi dung khi chwa cé sw dong y

cda tac gia va Trwong Pai hoc Sw pham Ky thuit TP. H6 Chi Minh.

PE cO BAI BAO KHOA HOC TOT, CAN CHUNG TAY BAO VE TAC QUYEN!

Thwc hién theo MTCL & KHTHMTCL Nam hoc 2018-2019 cta Thw vién Trwong Pai hoc
Sw pham K§ thuat Tp. H6 Chi Minh.
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