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TOM TAT

Dién nang dwoc san xudt ra tir cac nha may dién sw dung cdc nguén nhién liéu hoa thach
(than, dau, khi dot...) hodc nang lwong méi: ning lwong tdi tao (gi6, mdt troi, sinh khoi,
song bién...), nang heong nguyén tir. Cdc nha mdy dién tuabin khi, tuabin hoi sit dung nhién
liéu hoa thach la nhitng logi dwoc s dung chu yéu trén thé gioi nhung co nhiéu nhwoc diém:
6 nhiém méi truong, gia nhién liéu cao va dang dan can kiét... .Do d6, c6 rat nhiéu nghién
cieu dhege dira ra nham khdc phuc nhitng nhiege diém trén. Trong bai bdo nay, tdc gid dé cdp
vé “Hé thé'ng phat dién tuabin két hop voi nang lwong nhiét hach’ co hiéu sudt cao, giam o
nhiém méi truong, chi phi thap, han ché sir dung nhién liéu héa thach.

ABSTRACT

Electrical power is produced from power plants which uses fossil fuels (coal, oil, gas etc.) or
new energies such as wind, solar, biomass, nuclear energy etc. Gas turbine, stream turbine
power plants which use fossil fuels, are very popular but they have some disadvantages:
CO?2 emissions, high fuel cost and exhaustion etc. So, many studies are proposed to improve
cons. This paper will present a combination of gas/steam turbine power cycle and fusion
energy, which has high efficiency, low CO2 emissions, low fuel cost and save fossil fuels.

I. GIOI THIEU - Tai 10 phan tng nhiét hach, hat dugc

Cac thanh phén chinh cua hé théng phat gia nhiét va duge nén dén nhict do boc

dién tuabin két hop voi ning lugng nhiét
hach gdm: Bé diéu chinh ning luong, 10 N o n
phan tmg nhiét hach, hé théng bién déi dign -~ Nangluong hat nhan (nang luong nhict

nang (hé théng tuabin khi — hoi) [5] duogc hach)v thu FT‘I‘-’C tﬁ,: cac phén.frng fch
bidu didn nhu hinh 1 chuyén téi h¢ thong phat dién dé tao

chay va sau do cac phan ung nhi¢t hach
xay ra.

ra dién.
- Mot phén dién nang duoc tao ra s€
duge cap nguoc tré vé bo didu chinh
- Chum tia lazer hay chum tia ion tir by nang luong dé tiép tuc chu ky van

diéu chinh ndng luong dugc ban vao hanh, phan ning luong du s& dugc thai
trong 10 phan ung. ra ngoai.

Chu trinh van hanh c6 thé duoc mo ta nhu
sau [3,5]:
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Hinh 1: Chu trinh phat dién ciia hé thong tuabin
khi — hoi — nhiét hach.

1.1. Lo phan @ng nhiét hach

Phan tmg nhiét hach chiing ta xét ¢ day la
phan img D-T [5]. 70% nang lugng tr phan
ung nay dugc tao ra béi dong nang cia cac
notron va dugc 16p ngoai hip thu, 30% con lai
la do tia X va cac hat tich dién tao ra va duogc
16p trong héap thu (xem hinh 2 bén dudi).

Két qua 1a c¢o6 hai vung nhiét do 10 rét duoc
hinh thanh, mt vung cé nhi¢t do khoang
1300 do0 K ~ 1700 do K phat ra tr 16p vo
ngoai, mdt vung khac cé nhi¢t o tr 2000 do
K ~ 2400 do K & 16p trong [5] va duoc biéu
dién nhu hinh 3.

Nhu vay, tir 16p bén ngoai ta nhan dugc
khi nong c6 nhiét ¢ tr 1300 ~ 1700 do K,
sau d6 khi nong dugc dua vao trong 16 phan
ung va ngay tai 16p trong thi khi s¢ duoc
gia nhiét thém lan nita va cudi cing ta thu
duoc khi nong c6 lugng nhiét hon 2000 do K
(duoc biéu dién nhu hinh 4).

Do d6, cc vat liéu cu tao nén 16p ngoai
chu yéu la Li,O hay LiAlO, ... (cac hop chét
Li nay c6 nhiét do nong chay khoang 1900
K) va céac vat liéu cdu tao nén 16p bén trong
c6 thé 1a graphit (nhiét d6 nong chay khoang
3500 K) hay BeO...

1.2. B diéu chinh niing lwong

B¢ diéu chinh nang luong c6 chuc nang

kiém soat, van hanh va diéu khién 10 phan
ung nhiét hach mot cach hiéu qua. Bo diéu
khién nay khong nhing lién két voi 10 phan
mg ma con két nbi voi dau ra may phat, hé
thong cap nhién liéu cho budng dét tuabin.
Khi ¢6 tin hiéu hoi vé can thay doi cong suat
may phat hay can thay d6i lugng nhién liéu
cap vao, bd diéu khién niang luong nay sé& guri
tin hiéu dén 10 phan tmg dé kich hoat qua
trinh phan tmg nhiét hach xay ra nhiéu hay it
sa0 cho phut hop véi su thay doi vé cong sut
hay nhién liéu ma hé thdng can cung cap.

Lop ngoai
(Li,O, LiAlO, ...)

Lop trong
(Graphit, BeO ...)

Tia X: 30%

Hinh 2: Nang lwong tir phan wrng nhiét hach
dwoc chira o lop trong va lop ngoai.

Nhiét d¢ thu duoc
tir lop trong khoang
2000K ~ 2400K

Nhiét do thu dwoc
tir lop ngoai khodang
1300K ~ 1700K

Hinh 3: Hai vung nhiét do phdt ra tir [op trong
va lop ngoai.

Lo6p trong Nhiét do thu dwge
> 2000K
Lép ngoai Khi vao

Hinh 4: Su gia nhiét khi boi nhiét do cua lop trong

va lop ngoai dé co nhiét do ra cao.
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1.3. H¢ thong phat dién tuabin khi — hoi
két hop vo6i ning hrgng nhiét hach

So d6 nguyén 1y cia hé thdng dugc biéu
dién nhu hinh 5.

¢ Nhién ligu

Hinh 5: So do nguyén 1y chu trinh tuabin khi —
hoi két hop nang lwong nhiét hach.

Véi a: Lo phan tng nhi¢t hach; b: Bo
trao doi nhiét (tr nhiét hach sang khi nén);
c¢: Bom tuan hoan; d: My nén khi; e: Budng
dbt tuabin khi; f: Tuabin khi; g va i: May
phat dién; k: Bo trao doi nhiét giita khi thai
va nudc; h: Tuabin hoi; j: Binh ngung; I:
Bom nudec.

Do thi T — s cta chu trinh duoc biéu dién
nhu hinh 6

Tuabin hoi

w y

Hinh 6: D6 thi T— s ciia chu trinh khi —
hoi — nhiét hach.

Véi 1-2: Qua trinh nén khi ctua tuabin
khi; 2-5: Qua trinh khi nén nhan nhiét ding
ap tir nhiét hach ¢ bo trao d6i nhiét b; 5-3:
Qua trinh cip nhiét dang 4p tir qua trinh
chay cua nhién li¢u; 3-4: Qué trinh gian
nd doan nhiét sinh cong trong tuabin khi
dé quay may phat; 4-4>: Qua trinh tuabin
khi nha nhiét ding ap dé gia nhiét nudc cap
cho tuabin hoi; 4°-1: Qua trinh tuabin khi
nha nhiét dang ap ra moi truong; 6-7: Qua
trinh giin né doan nhiét dé lam quay may
phat tuabin hoi; 7-7°: Qua trinh ngung hoi
hoan toan ¢ binh ngung; 7°-8: Qua trinh
nén nudc doan nhiét; 8-9-10-6: Qua trinh
nhan nhiét dang 4p cta nudc tir qua trinh
nha nhiét cua tuabin khi.

II. NGUYEN LY CUA HE THONG
TUABIN KHI — HOI - NHIET HACH

Theo hinh 6, nguyén 1y ctia hé thong nhur
sau: Khong khi sau khi nén dén 4p suat can
thiét (qué trinh 1-2), dugc dua vao bo trao
d6i nhiét dé thuc hién qua trinh nhan nhiét
dang ap tir nhiét hach (qua trinh 2-5). Khi
nén sau do tiép tuc di vao budng ddt e dé
thyc hién qua trinh cap nhiét dang ap tir qua
trinh chdy ctia nhién liéu. San phdm chay
tiép tuc cho gidn ng sinh cong trong tuabin
khi dé lam quay may phat. Qua trinh thai luc
nay do c6 nhiét ¢ kha cao nén khi thai tiép
tuc dugc dua vao b trao ddi nhiét k dé nha
nhiét cho nudc (qué trinh 4-4%), sau d6 sb
con lai tiép tuc thai ra méi trudng (qua trinh
4°-1).

Thiét bi tuabin hoi sau khi nhan nhiét
& bo trao doi nhiét k (qua trinh 8-9-10-
6). Hoi qua nhi¢t lac nay cho gian né
sinh cong trong tuabin h dé lam quay
may phat (qua trinh 6-7), hoi sau do
duoc ngung tu hoan toan va bom | dua
vao bo trao d6i nhiét k d€ nhan nhiét cta
khi thai tuabin khi.
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III. HIEU SUAT NHIET CUA CHU
TRINH

Sau khi tién hanh tinh toan, ta c6 dugc két
qua tinh toan gitra hai chu trinh nhu sau 1,2]:
Bang 1: So sanh két qua giiva hai chu trinh

Hi€u suat nhiét cta chu trinh dugc xac

dinh nhu sau [1,2]: Chu trinh
Tén Chu trinh | khi —hoi
mcp(T;_T:‘)_mcp(Tz_Ti){_(%_h) khi — hoti —nhlét
n, = hach
m-c, '(Ts _Tz)"'m'cp (T3 _Ts)
Q,,, (kW)
Véi m, 1a hiéu suét nhiét cua chu trinh (Nhiét cap cho 861229 836505
(%); i 1a enthalpy (kJ/kg); ¢, 1 nhiét dung chu trinh)
riéng khdi lugng dang ap; T 1a nhiét d6 (K); G, (kg/s)
m 13 hé sb ty 18. (Luu lugng 1049,03 819,3
So véi chu trinh khi — hoi thi chu trinh khi | khoi lugng khi)
— hoi — nhiét hach ¢6 hiéu suét cao hon, giam G, (kg/s)
su phu thudc vao niang luong hoda thach, (Luu luong 9722 975
giam dang ké luong CO, thai ra moi truong. | khoi lugng hoi) ’ ’
IV. BAI TOAN SO SANH GIUA CHU N, (MW)
TRINH TUABIN KHi — HOI VA KHI - D!
: (Cong suattua- | 15 416 | 403,
HOI - NHIET HACH bin khi) ) >
4.1. Mot s6 gia thiét trong tinh toan
- Chat méi gi6i trao doi nhiét gita N, (MW)
nhiét hach va tuabin khi dugc xem 1a | (Cong suét tua- | 84,581 96,9
khong khi. bin hot)
- Nhiét dung riéng 13 hang sb. q (kJ/kWh)
- Céc qua trinh trong chu trinh la thuin (Suét tiéu hao 6327 6147
nghich. nhiét)
4.2-. Dcl?rll kiéle:ltcrllll?étr:llzéc500MW b (kg/kWh)
ng suatmhamay STUMIW. (Sudttiuhao | 10,1376 0,1337
- Nhiét do va ap suat vao may nén lan A
nhién li¢u)
luot la: T, = 300K, p, = 10° pa.
- Tysbtang ap p=10 .
- Nhiét d6 vao tua bin khi — hoi 13 1400K LB (tan/ ?A
con véi khi — hoi — nhiét hach 1a 1600K. (hé""-’g% nh;eon 67,44 65,5
- Nhiét do ra khoi bo trao déi nhiét khi — AR
) trong 1g10)
hoi T, =480 K
- Ap sudt va nhiét do vao tuabin hoi lan o
A 5 g — 0 N 70
luot1a 8 . 107 pa = 80 bar, 350 °C (Hiéu sudt 58,06 59,77
- Ap suat ra khoi tuabin 1a A
nhiét)
0,5.10°pa=0, 5 bar
4.3. So sanh cdc gia tri giita hai chu trinh n %
i L 56,9 58,57
khi — hoi va khi — hoi — nhiét hach (Hiéu suat dién)
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4.4. Ty 1€ phu thudc nhién liéu ho6a thach
va phat thai CO, khi sir dung chu trinh
khi — hoi — nhiét hach

Su dong gop nhiét tr 10 nhiét hach cho
hé thdng nhiéu hay it phy thudc vao nhiét do
ctia khi nong sinh ra tir 16 phan tng. Dé danh
gia luong nhiét tham gia vao qua trinh cap
nhiét, nguoi ta goi 6 1a hé s6 sur dung nhiét
hach va duoc xac dinh nhu sau [1,4]:

_ Ts _Tz
Ts_Tz

o 2)

V6i T, 1a nhiét do cudi qua trinh nén trude
khi vao b trao doi nhiét ; T, la nhiét do sau
khi ra khoi b trao d6i nhiét vdi nhiét hach ;
T, la nhiét do cudi qua trinh cép nhiét.

Héa thach

. Nhiét hach

1000K 1100K 1200K 1300K

Hinh 8: Ty I¢ gitra nang lwong nhiét hach voi
lwong CO, thai ra.

Theo (2), ta tinh hé s6 su dung cho bon
truong hop Gng véi nhiét 6 dau ra cua 1o
phan trmg 1a 1000 K, 1100 K, 1200 K, 1300
K (d6 chénh nhiét do trung binh dugc chon
la AT =50K) . Va cac hé s sir dung nhiét
hach nay dugc biéu dién nhu hinh 7.

Bang 2: Ty l¢ gitta nang lwong nhiét hach
voi luong CO, thai ra va lugng nhién liéu
tiét kiém.

Nhiét Hé sb Luong | Luong
doratr | sirdung nhién | khi thai
1o nhiét | nhiét | lidutiét | CO,

hach (K) | hach (%) | kiém giam
(tan) con
(tan)
1000 45 30,5 101,6
1100 57 38,7 79
1200 70 46,9 56,5
1300 82 55,1 33,9

Gia st nhién li€u sir dung 1a khi métan
(CH,) thi khi dbt chay lkg métan s& thai ra
mdi truong 2,75kg CO,. V6i chu trinh khi —
hoi khong c¢6 nhiét hach, lugng CO, théi ra
khi d6t chay 67,44 tan nhién lidu 1a: (tin
CO,) [1]. Nhu vay, khi stir dung chu trinh khi
— hoi — nhiét hach Gmg véi cac hé s6 sir dung
nhi€t hach thi luong CO, thai ra mdi truong
luc nay s€ giam dan va két qua duogc the hién
trong hinh 8 va bang 2.

V. KET LUAN

Ning luong hat nhan 1 mot nguon ning
luong vo cing quan trong, hdu nhu khong
thai CO, khi sdn xuét dién do khong dua vao
nhién li¢u hoa thach, vi thé nd it gdy anh
hudng t6i moi trudng. Dong thoi, qua két qua
tinh toan so sanh & trén thi hé thong tuabin
khi — hoi — nhiét hach da cai thién duoc ph?m
16n nhitng nhugc diém cua hé théng tuabin
khi — hoi (hiéu suat cao hon, giam dang ké
lwong khi thai CO,, tiét kiém nhién liéu va
chi phi, ...). Tuy thiy dugc nhiing vu thé to
16n, tuyét voi cua nang luong hat nhan nhung
hién nay loai ning lugng nay van chua dugc
mg dung rong rai, do do trong tuwong lai can
nghién ctru, tim hiéu, dua vao str dung ning
luong hat nhan nhiéu hon nham khai thac
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triét dé nhting loi thé cua no dic biét 1a trong theo vé “Hé théng phat dién tuabin Kkét hop
san xuat dién. voi nang lugng nhiét hach” — mét dang phat
dién v6i hiéu suét cao dugc ky vong trong
tuong lai s& thay thé dan phat dién kiéu
tuabin truyén thong (hoan toan khéng sir
dung nhién li¢u hoa thach).

Nhirmg két qua thu duoc & trén s& 12 nén
tang co s& kha quan trong va dong thoi ciing
1a mot hudng di méi cho cac nghién ciru tiép
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