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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10

A L L —
NH.ANH

NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.




'CAM NANG
TIET KIEM DIEN

LOI MO PAU

Vi tuong lai phat trién kinh té bén ving cua Viét Nam, tiét kiém dién da tro
thanh quoc sach trong qua trinh cong nghiép hoa, hién dai hoa dat nudc. Tiét kiém
dién 1a giai phap hiéu qua dé khic phuc tinh trang thiéu dién. Sir dung dién tiét
kiém, hiéu qua dang duoc cac phuong tién truyén thong dai ching tuyén truyén,
pho bién rong rai nham hudng téi su thay doi nhan thic va hanh dong cia toan
dan.

Véi mong mubn gop st cho thanh cong chi truong tiét kiém dién va cua
bang va Nha nudc, Trung tdm thong tin Dién lyc — EVN EIC (thudc Tap doan
bi¢n luc Viét Nam) xuit ban cubn sach “Cam nang tiet kiém dién”. Thong qua
nhitng ndi dung chi dan ngan gon, dé hiéu, dé thuc hién vé cach s dung hop 1y,
tiét kiém, an toan trong san xuét, kinh doanh va sinh hoat hang ngay, “Cdam nang
tiét kiém dién” s& 1a tai liu tham khao bo ich, thiét thuc, rong rdi cho ban doc
trong ca nudc va cac dbi tuong khac nhau c6 thé tim hiéu va 4p dung cac bién
phap st dung dién t1et ki€ém, hi€u qua, an toan.

“Cdm nang tiét kiém dién” duoc xuat ban l1an dau nén kho tranh khoi so xuit,
chung t6i rat mong nhan duogc sy gdp ¥ va chia sé cia Quy doc gia.

Ban bién soan
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PHAN I: TIET KIEM PIEN TRONG SINH HOAT, DICH VU; CHON

MUA VA SU DUNG CAC THIET BI GIA PINH

1. May vi tinh:
% Chon mua:

o

o

o

o

2. Tivi:

Néu muén mua may vi tinh c6 thé dung hai nim khong cin nang cp,
chon chip Pentium 4 tir 2,4GHz dén 3GHz.

Nén lua chon céc thiét bi co chimg nhan Energy Star (st dung cong
nghé tiét kiém dién). Vi du: May tinh cua hang Dell, HP, Toshiba,..

Khi mua may lap rap, xac dinh rd s tién dinh mua mdy 1a bao nhiéu dé
tir 6 cAn dbi chi phi phai tra ting linh kién. Tranh chon main board hay
CPU gi4 cao, trong khi nhitng linh kién khac gia ré, dan dén ciu hinh
may tinh khong dong bo.

Nén chon nhitng nha phan phdi c6 uy tin dé mua hang.

* St dung:

Giam do sang man hinh. Néu d6 sang man hinh cang 16n, ning luong
tiéu thu cang tang theo.

Tat nguon dién toan bo hé théng mdy tinh khi két thuc qua trinh 1am
viéc, hodc khi tam nglmg lam viéc tir 30 phit tro 1én, thay vi dé may &
ché do “ngt” (Hibernate hodc stand by).

Nén kich hoat tit ca tinh nang tiét kiém nang luong co trén hé thong
may tinh, man hinh, cac thiét bi két ndi (vi du may in, may scan).

Néu dang sir dung man hinh CRT (man hinh dién tir), nén chuyén sang
man hinh LCD (man hinh tinh thé 16ng). Man hinh LCD chi sir dung 1/3
nang luong so voi man hinh CRT cung kich c6.

% Chon mua:

o

@)

o

Chon kich c& ti vi phu hop véi dién tich cdn phong. Kich thudc man
hinh 1y tuéng bang khoang 1/5 — 1/3 1an khoang cach ngdi xem. Vi du:
khoang cach ngéi tr 2,1 — 2,5m, nén chon man hinh 21 - 25 inch; tir 3-
3,3m, chon man hinh 29-32 inch.

Nén chon man hinh LCD vi tiét kiém dién nang khoang 30% so vdi ti vi
plasma va CRT.

Nén chon mua tivi cia nhiing thwong hiéu ndi tiéng nhu Sony,
Samsung, Panasonic, Toshiba,...c6 tinh ning tiét kiém ning luong.

s Str dung:

o

o

Khi khéng xem, nén tit bang nat power & tivi va rat phich cim ra khoi 6
cam.

Tat lya chon khoi dong nhanh Quick Start (d6i voi dung tivi HD doi
moi) vi né s& ton mot lwong dién nang cao hon gap nhiéu lan (thuong 1a
tir 25 dén 50 1an) trong ché d6 Stand by).

Xem tivi cing nhau, thay vi bat dong loat tivi & cac phong, vira tiét
kiém dién, vira gitip that chat thém tinh cam giita cac thanh vién trong
gia dinh.
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Khi xem tivi, nén tat bot dén dién khong can thiét trong phong dé tiét
kiém dién, mang lai hi¢u qua hinh anh cao hon.

Chinh do sang cia man hinh phu hop nhu do twong phan (contrast), do
sang man hinh (brightness) khdng quéa cao va phu hop.

3. T lanh:
% Chon mua:

o

o

o

Chon tu lanh c6 kich thuéc, kiéu dang, cong ning phu hop véi nhu cau
str dung (gia dinh 4 ngudi chon loai khoang tir 125-150 lit).

Nén chon mua loai c6 chirg nhan Energy Star (st dung cong nghé tiét
ki€m di¢n).

Nén mua loai td ¢4 nhiéu ctra.

Khong nén mua tu qua cfi, da sua lai.

% Sir dung:

@)

@)

o

Pit ti noi thodng mat, cach vat chin cac phia it nhat 10 cm, trdnh 4nh
nang mat troi truc tiép chiéu vao hodc dit gan cac ngudn nhiét.

Thuong xuyén kiém tra gioang canh ti, néu gioang bi hé thi do lanh cua
t0 s& kém va may 1am lanh cta ti phai 1am viéc nhiéu lén, gay ton dién.
bat nhi¢t dd cac ngan vura du do lanh (dat & nic 3 hodc 4 1a vura). nhiét
do trong ngan lanh nén dé & ché do tur 30C dén 60C, con dbi vai ngan da
thi & & muc tir -15°C dén -18°C. Cr lanh hon 10°C 14 thém 25% dién
nang ti€u hao.

Giam thiéu s 1an mé canh ti va thoi gian mo ti dé tranh mat do lanh
cua tu.

Khi lau chui tii hodc di chuyén tii, phai tit nguon dién vao ta lanh.

Tiép xuc di¢n tu lanh phai tdt, khong dong cat dién 1ap lai dé sac ga.

Khong nén

+ Cho thirc nan con néng vao tu lanh.

+ Pé 16p tuyét bam vao dan lanh (ti dong tuyét) day qua 5 mm.
+ Khong xép thirc in qua day trong ti.

+ Khong dung vat cirng, sic, nhon dé cay biang déng trong ti.

+ Khéong nén dé thirc in twoi sdng qua liu trong ti.

+ Cac thirc in ¢6 mui cin phai dit trong hop bao quan.

4. Noi com dién:
+¢ Chon mua:

o

o

Khi mua, can cam dién thir dé kiém tra so bo ndi hoat dong hay khong
(day ndi c6 nong khong, den tin hiéu c6 sang khong).

Kiém tra xem trong ngoai ndi co bi gi khong.

V6 ngoai cua noi khong bi bep, khong bi tray xudc.

Tranh mua n01 com dién gia r¢ cia mot s6 nha san xudt chua rd thuong
hiéu va ngudn gdc xuat xir.

Can than dé tranh mua phai hang gia.

s Sir dung:
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5.

6.

o Thuong xuyén lau sach day ndi va 1am vé sinh mam nhiét dé bao dam
tiép xuc nhiét tot.

o Can giit thong thoang 15 thong hot trén nap ndi.

Khi cho gao dé vo sach vao noi, nén dan déu mat gao dé com chin déu.

o Mubn com chin déu khi n6i com dién da chuyén sang ché do ham néng,
hiy mé ndp ndi va nhanh tay dao toi com, sau d6 day lai.

Khong nén
+ Nau com qua sém, chi nén nau com trudée khi in khoang 30 dén

45 phiit dé han ché thoi gian hAm néng.
+ Khong nén kéo dai thoi gian him néng sé giy ton dién (thoi gian
ham néng khong qua 30 phut).
+ Khong xao thire an bang ndi com dién vi dé 1am héng 16p men
chong dinh ciia noi.
+ Khong dung thia xic com bang inox hoac nhom, nén dung thia
nhua hoic gb dé bao vé l(rp men chong dinh ciia noi.
+ Khong dung chung 0 cim véi nhirng dd dién ti¢u thu cong suat
cao chong phat nhiét trén day din va trén 6 cim dién.
Quat dién:
% Chon mua:

o Kich thudc, kiéu dang, cong suat quat phit hop v6i nhu cau va so thich
cua nguoi dung.

o Nén chon phich cim quat kiéu phich cdm duc lién ddy dan dé tang tinh
an toan.

% Sir dung:

o Nén diéu chinh tbc d6 quat phu hop véi nhu ciu can thiét vi khi toc do
quat & s6 manh nhit s& ton hao dién nhiéu nhét. Thi du: néu dung mot
chiéc quat 40W trong Sh/ngdy véi toc d6 manh nhat, s& ton hon khoang
2kWh/thang so voi khi quat chay ¢ muac do thap nhat.

o Vésinh dinh ky va tra dau vao 6 quat sau mdi mua st dung.

May giat:
¢ Chon mua:
Cin cir tinh ning ky thuit, tién ich sir dung dé mua may giiit phu hop.

So sanh May giat long ngang/ May giat long dirng/ May giat
May giat cira trudc cira trén
Tinh ndng | - C6 nhiéu tinh nang hon | - C6 nhi€u chuong trinh: Giat, ngdm,

may giat kiéu long ding | vat, khong vat, thay d6i mirc nudc,
(nhu siy kho, giit bang hoi | thay d6i thoi gian hanh trinh git dai
nudc,...) hay ngin.

- C6 thé diéu chinh va dat duoc mirc
nudc theo trong luong do giit.

Uudiém |- Do beén cao. - Dé st dung.
- Hinh thuc dep, hién dai. - Khong ton dién so véi loai may gidt
- Keét hgp hai cong nang do Iong ngang.
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gidt vira quay vura roi tu - Gidt an toan cac loai quan 4o nhe,

do, tao dugc xoay nudc tot mong vdi cac ché do giat mém.
nén quan 4o giit sanh hon. | - Tudi tho thudng gap doi so v6i may
- May chay ém. gidt long ngang néu cing tan suat
su dung.

- D@ thay thé stra chira hon so véi
loai may giat long ngang.

Nhuoc - Ton dién hon so véi loai - bo giat thuong bi xoan chit, dé bi
diém may giat long dung. cao xudc.
- Gia thanh cao. - Khi lam viéc thuong c6 d6 dn va do
- D& lam hong cac loai quan |  rung cao.
4o moéng, nhe do lyc dao - Sau mot thoi gian hoat dong, day
gua manh. curoa cua dong co dién thuong hay
- Sau 2-3 nam str dung, may bi chung, ddo, giy ra tdn dién, cin
thuong hay bi ro ri nudc phai cang chinh lai ddy curoa hoac
do céac gioang cao su bi thay day mdi.
lao hod, ntt né, cong - Sau vai nam hoat dong, may hay bi
vénh. héng van cao su dong (va mo), 16

xa nudc ban dan dén ro ri nude ra
ngoai san dat may. Vi vy, phai
thay méi van cao su va vé sinh 15
xa nudc.

D)

@)

@)

o O O O

* Sur dung:

Khéi luong do giit dua vao may phai pht hop véi cong suat mdy.

Chi nén cho may giat hoat dong khi da du khdi luong do giat dé tiét
kiém dién — nudc.

Nén dit may & noi thong thodng.

Can lau chui vé sinh may sau mdi lan giit.

M&i ndm nén duy tu bao dudng may giit mot 1an.

Can kiém tra va sém loai bo cac chat thai (bun dat, soi bong,...) ra khéi
tai loc sau mot vai 1an giat, néu tai loc bi thing phai kip thoi khau lai
hodc thay mai.

Khi may giat da khdi dong hay cht ¥ theo doi tinh trang hoat dong cua
may.

Chéan hoac bé do may giat nén lam bﬁng vat li¢u khong gi, khong muc
nhu dé bé d& bang nhya chuyén dung, gia d& bing st son c6 son 16t
chdng gi hoidc gia d& i-nox.

Chan hoac bé do nén dat trén dém hoac tham cao su dﬁy dé giam tiéng
dn va bao vé san nha.

Khi giit nhitng @6 mong nhe nén cai dit hanh trinh giit nhanh.

Khi giit d6 day, ban hay cai dat hanh trinh dao, ngam.

Nén cai dat mirc nudc vao may giat theo luong dd giat thuc té.

@)
Khong nén

+ Khong chon ché d6 giit bang nwéc néng khi khong cén thiét.
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+ Khéng nén ké may gidt cao qua dé han ché rung lic méi khi may
hoat dong (ké may cach san nha khoang 10cm den 15c¢m la vira.

+ Khéong dit & noi Am wét hodc gin noi dun nau vi diu mé, hoi
man, hoi than,...bam vao sé lam gi vo may va hong cac vi mach
dién diéu khién.

+ Khong dé chan may giit bi ngAm trong nwéc.

+ Han ché sir dung mAy giiit vao nhirng gio' cao diém (tir 9h30 —
11h30 va tir 17h — 20h).

7. Ban la (ban ti):
% Chon mua:

o

o

Nén si dung ban 13 hoi nudc vi st dung tién loi v6i hau hét moi loai
vai, dic bi¢t 1a khong gay bong vai & nhiét do cao.

Nén chon loai ban 1a co6 ro-le nhiét. Ro-le sé tu dong ngét khi ban la dat
dén do noéng yéu cau va s& dong lai khi nhiét bi ha xuéng dudi muc yéu
cau.

% Sir dung:

o

o

o

Nén dung ban la vao nhiing gio thap diém.

Tap trung nhiéu db Gi mot lan dé tiét kiém dién.

Nén thuc hién theo thtr ty: La dd mong trude, 6 day sau dé trach sun
vai, sau d6 rat phich cam va tan dung strc néng con lai dé 1a @6 mong.
Cai dat nhiét do cua ban Ia thich hop voi loai vai can la.

Lam sach bé mat kim loai ctia ban 13 s& giup may hoat dong c6 hiéu qua
hon.

Khong nén:

+ Khong diung ban 1a trong phong c6 bit may diéu hoa nhiét do
hoic khi quin 40 con wdrc.

+ Khong dung diy ban la c6 vé cach dién bi son, tray xwée va co
moi ndi dé dam bao an toan.

8. Binh nudc nong:
¢ Chon mua:

o

o

o

Chon binh ¢6 thé tich phi hgp véi nhu cau st dung.

Ro-le nhiét trén binh phai hoat dong tbt.

Nén str dung binh nude ndng chay bang ning luong mit troi két hop véi
binh nudc nong chay dién.

¢ Sir dung:

o

o

Nén dy tinh trudc thoi gian dung nude néng cho phit hop véi nhu cau va
ngit dién vao binh nudc nong trudce khi sir dung.

Nén m¢ voi nude lanh trudc sau d6 hay diéu chinh dan d6 nong dé dam
bdo an toan cho nguoi.

Khong nén:

+ Khéong nén dit binh cao qua 2m so v6i voi nwée dé giam su that
thoat nhiét theo dwong ong.
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+ Khong nén ding 6ng kém lam 6ng din nwéc néng dé chong that
thoat nhiét.

+ Khong cai dat mirc nhi€t d¢ nwdc qua nong.

+ Khong dong dién vao binh lién tuc.

+ Khong bat, tit dién nhiéu lan, nén tin dung nhiét d6 con trong
binh dé giam thoi gian déng dién.

+ Khéong dung binh nwéc néng vao gio cao diém (tir 9h30 -11h30 va
tir 17h — 20h).

9. L0 visong:
% Chon mua:

o

o

o

Néu ¢o dleu kién thi khong nén mua 16 vi song dé qua st dung.

Cong sut va dung tich cua 10 vi song phu hop voi nhu cau sir dung.

Cac nut nhan diéu khién (v6i loai dién tir) hoac khoa van diéu khién
(v6i loai co) phai hoat dong tot.

Cénh ctra 10 vi song phai kin, khit, chit va c6 mit kin chdng nd khong
c6 déu hiéu bi ran nut.

% Sir dung:

o

o

o

Hay 1am theo céc tai liéu huéng dan st dung.

Chi str dung mot s6 d6 chtra thirc dn chuyén dung riéng trong 10 vi song
nhu thuy tinh, d6 st, 46 gbm.

Khéi lugng thirc an dua vao 10 vi song chi nén bang 2/3 dung tich bén
trong 10.

Ludn c6 nudc hodc thuc pham udt khi dung 10, dé 6ng magnetron (l1a
dén dién t hai dién cuc trong d6 dong di¢n tu dén duong cuc duoc
kiém so4t bang tir trudng va dién tir truc giao nhau dé tao cong suat dién
cao t?m) khong b1 hu hai.

Khi c6 hién tuong bat thuong nhu c6 mui khac chay do thuc pham hoic
do chay dién phai nhanh chéng ngit dién.

Khong nén:

+ Khong bat 10 vi song trong phong dang dung diéu hoa nhiét do.

+ Khong dwa vao 10 nhirng Vat dung 1am bang kim loai hoic lin
kim loai dé ngan ngura sy nd chay.

+ Khong dugce s1r dung hop dung thlrc pham lam bang chat déo,
bao xo0p, bao glay mau, glay bao, glay bao anh vi khi bi gia nhiét
trong 10 vi séng hoi doc nhiém chi hoic hoa chat doc hai sé xam
nhap vao thire an.

+ Khong dwa vao 10 cac do dung thwe phdm dé bi chay khi gip
nhiét d6 cao (nhw gb, nylon, nhvra,...).

+ Khong dwge dwa vao 1o cac hop hodc tii dung thirc An dang day
bugc kin dé ngin ngira sy no vé.

10. Quat dién hgi nudc:
% Chon mua:
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o

@)

Phai hiéu duoc co ban chirc ning cia loai quat ndy: Lam mat dong thoi
lam lanh, bd sung do am mat va loc khong khi nhd man loc phu; dung
t6t & moi truong thoang mat nhu ngoai troi.

Chon mua cac nhan hiéu quen thudc (da co6 uy tin v6i nhing san pham
tuong ty), mau méi du tinh ning, dic biét 1a hang phai con nguyén
thung, nguyén dai, co phiéu bao hanh rd rang. Gidy ching nhan xuit xt
san pham, néu 13 hang nhap.

Luya chon cong suat phu hop véi vi tri, khong gian noi can bb tri quat.
Thong thudng chon cong suét tiéu thu dién khoang 70-80W. Néu chon
loai c6 cong sudt qua 1on s& gay bat tién, lang phi, con loai qua nho thi
chay hét cong suat vin khong du mat. Ca hai loai nay déu 1a nguyén
nhan giy ton nang luong dién.

Luuy vé cong nghé ché tao: Céc thiét bi dugc ché tao két hop thiét bi vi
diéu khién ky thuat s6 s& tiét kiém ning lugng > 10% so voi cic cong
nghé ché tao khac. Loai quat thé hé mdi co canh nho, cong suét 16n,
hiéu suét cao.

Thiét bi dugc ché tao co kha niang tu tan nhiét (16p vo tan nhiét bén
ngoai dong co).

Pong co khdi dong nhe nhang va d6 6ng thap (chay ém).

Luu ¥ thoi gian bao hanh cua thiét bi.

Str dung:

o

o

Dat ¢ vi tri thich hgp: Khoang san thoang, hay khu vuc thuong tip trung
dong nguoi.

Str dung quat phu hop voi diéu kién khi hau, méi truong thuc té; tat quat
khi khong st dung,...

Tuan thi nhitng hudng dan riéng cua ting loai.

Phai dung nudc sach khong c6 hod chat dé lam mat.

V6i quat moi mua hodc 1au khéng sir dung, trude khi dung nén dé chay
khong co nuoc 1-2 gid (sau do moi cho nude vao) nham tranh mui 4m
moc dé giy bénh.

Thuong xuyén kiém tra hoc nude xem da dung mic quy dinh hay chua
(khong quéa day hodc qua thiéu).

Nén lau rira dinh ky ludi loc chin bui phia sau quat, man tham nuéde, xa
day, tranh nghet cdc bd phan bén trong quat (nhat 13 dudng 6ng bom
nudc) dé tranh khong dé nude bi nhiém khuan va tiét kiém ning luong
dién.

Rit ngudn dién ciia quat khi khong sir dung.

Khong nén:

+ Pat cac vat nang lén quat.

+ Pé cac vat can truée quat.

+ Di chuyén, va cham manh vao quat khi dang sir dung vi cé thé gay
cham dién.
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+ Han ché dé trong phong kin: D& lam tang do am trong phong, tao
dleu kién cho nAim mdc, cac loai vi khuin c6 hai cho sirc khoé phat
trlen nhanh. Ngoai ra, c6 thé giy hu hong cac dd dac can tranh
am nhw glay to, do noi that bang g0, gidy ép, do da,...

+ Mo nap bo tich lanh: Tranh dé dung dich bén trong bi do hoac
hao hut, gay mat tic dung cung cap d¢ lanh, lam héng quat.

11. May bom nudéc:
+ Chon mua:

o

o

Can xéac dinh r& ngudn nuéc tai gia dinh nhu: Hut nudc truc tiép tir
duong 6ng 1én bé/bom tir giéng, bé ngam 1én binh nuéc trén cao,...dé
chon mua mdy bom nudc ¢ cong suat va dic tinh ki thuat phu hop.

Can tranh mua phai hang gia kem chat lugng, khi mua nén liy phiéu
bao hanh cuia chinh nha san xuat.

% Sir dung:

o

o

o

@)

Nén sir dung bon chira nude hodc bé chira nudc ngudn dé giam tan suat
st dung cua may bom, tiét kiém chi phi dién nudc, tang do bén cua may
bom.

Nén lip van phao tu dong dong mo nguon nuoc.

Thuong xuyén kiém tra cac van voi, chong 10 ri nudce.

Nén lap hé thong phao va tiép diém dién dé tu dong bom nude.

Khong nén:

+ Khong sir dung may bom nuée kiéu van ap lwe déng cit dién lién
tuc gay lang phi dlen nuaoec.

+ Khong hiut truc tlep nuwoc tu’ dwong ong vi khi khong cé nuéc
hoac thiéu nuwéc trong duong ong, ma may bom chay lau sé héng
phét, dé chay may.

12. Piéu hoa nhiét dj:
¢ Chon mua:

o

o

Khong nén mua loai da qua stra chira.

Khong nén mua may doi cii (hoic sit dung nguon dién 110V), s& ton

nhiéu dién.

Chon loai c6 chirng nhén tiét kiém ning luong (energy star).

Chon loai c6 cong suat twong thlch voi phong:

~ Phong c6 dién tich tir 9-15m? c6 thé gin may cong sut 9.000 BTU/h
(mot stic ngua — 1CV).

—  Dién tich tir 15-20m? nén 1ip may 12.000 BTU/h (1,3 CV).

~ Dién tich tir 20-30m* nén lip may 24.000 BTU/h (2,6CV), 30.000
BTU/h (3,3CV).

— Viéc lya chon cong suit con phu thudce vao sé ngudi thudng xuyén
c6 trong phong (vi sb ngudi cang nhiéu thi do lanh cang giam di),
phu thudc vao anh sang mat troi, phu thudc do cach nhiét cua phong,
phu thudc vao vi tri va do 16n cuia cira so, ...
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—  Neéu chon may cong suat nhé hon so vdi nhu cau st dung sé budc
may phai lam viéc lién tuc, dan téi hao dién, ndng may va giam do
bén ctia may.

s Sir dung:

o

o

o O O O

Chi nén duy tri & nhiét d6 trung binh 27°C.

Cai dat nhiét do lanh hop 1y: Ban ngay 24-25°C, ban dém (phong ngu)
25-27°C.

Nén tit may lanh trudc khi ra khoi phong 5 phut dén 10 phit va chi st
dung may lanh khi can thiét.

Dan néng dit noi thoang gio, khong bi ning chiéu truc tiép.

Lam vé sinh dinh ky may (3-6 thang/lan).

Can lam vé sinh man loc byi thudng xuyén.

Can tao do am trong phong khi ding diéu hoa dé chdng kho da (bang
may tao am hodc dit chau nudc sach trong phong).

Khong nén:

+ Khong dé that thoat do lanh (1am kin cac khe cira sa, clra ra vao);
han ché s6 1in mé& cira ra vao (nén lip bd 10 xo d6ng cira tw dong).
+ Khong dé cac nguon nhiét trong phong, hay sir dung cac thiét bi
dién c¢6 nhiét do cao nhw ban la, 10 vi séng, 16 nwéng, binh dun
nwoc,...trong phong dang bét diéu hoa.

+ Khong bt diéu hoa cling lic véi cac thiét bi dién cong suit 16m,
nhit 12 vao gio cao diém.

13. M4y hut bui:
% Chon mua:

o

o O O O

Bé ngoai cua may khong bi st mé, bién dang.

C6 tai liéu huéng dan sir dung.

Thao tac don gian.

Céc chi tiét phu kién kém theo may phai day du.

Cac banh xe khong dugc rung lac, ket, c6 thé xoay chuyén linh hoat
theo moi hudéng mot cach dé dang.

Khi bat may, phan co dién chay phai ém, khong co tiéng kéu bat
thuong. So tay vao vo may néu thay nong nhanh la may c6 chat luong
kém, dung ton dién. Néu may co lap cong tic diéu chinh téc do thi phai
dé sir dung, khi diéu chinh toc d6 thay luc hut ciia may phai thay do6i ro
rét.

Can kiém tra cach dién ciia mdy, ciia diy dan dé dam bao an toan khi sir
dung.

s Sir dung:

o

o

Khong dung may hut bui c6 di¢n ap 110V-AC.

Trudce khi str dung can kiém tra va 1am sach tai dung bui, néu tai dung
bui ddy qua s& lam ngat duong hut giam luc hut din dén ton nhiéu dién.
Khi tai chtra bui bi rach phai thay thé ngay, néu khong bui s& chui vao
1am ket 6 bi, suy giam cach dién lam hong dong co.
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o

o

Khong nén cho may lam viéc lién tuc dé bao vé may (2 — 5 phut ngit
dién vao may 1 lan), nén cho may dimg 1 phut rdi hiy cho may hoat
dong trd lai.

Nén kiém tra bén ngoai day dan dién, 6 cam, phich cim trudc khi sir
dung may hut bui.

Khong nén:

+ Khong hut bui ¢’ nhirng noi am wét.

+ Khong dung tii dung bui a am wot.

+ Khong nén hut nhirng vat dang c6 nhiét cao, kim loai sac nhon.

+ Khong nén dung 6ng hit dé di chuyén may hiit bui.

+ Khong dé vat nang deé lén cac phu kién hodac may, tranh lam hw
hong vo ngoai.

+ Khong nén gay va cham manh hoac danh roi may.

+ Khong nén sir dung may trong gio' cao diém.

14. Laptop:
% Chon mua:

@)

Nén chon mua laptop c6 CPU (b phan dung nhiéu dién nhét trong
may) thudoc dong chip Penryn cia Intel va ULV cua VIA c6 kha ndng
tiét kiém dién.

Chon mua 6 ctng flash (mic du démg hon 6 cing théng thudng nhung
tén it dién hon va bén hon nhiéu lan).

Man hinh LED dit tién hon LCD, nhung dung it dién hon han.

Man hinh nhé hon s& tiét kiém dién danh cho den nén hon.

Chon pin: khong nén chon pin r& tién vi & Xuong cap rat nhanh, dan dén
tong chi phi mua pin thay the vuot ca tién dau tu pin “xin” ngay tu dau.
Khong mua pin cii hodc pin “qua dat”. Luu ¥ ngdy san xuit co ghi trén

pin.

Str dung:

@)

o O O O

Gidm sang man hinh.

Giam t6i da phan mém chay nén.

Khoéng dung CD/DVD lién tuc.

Tat angten va két nbi wireless (néu c6) khi khong dung.

Tit bo cac cong khong dung nhu VGA, Internet, PCMCIA, USB va
Wifi. C6 thé tat chung qua My computer > Device manager.

Tao riéng nhiéu ché d6 tiét kiém dién: Trén may bay, trong quan ca phé,
tai cong ty, tai nhé..v..v..béng cach nhan chudt phai Ién My computer >
Prefences hoic ding phan mém ngoai nhu Sparkle XP.

Giam thoi giam chd ty dong tat man hinh.

Sac lai pin khi vin con mot phan, thay vi dung dén “kiét” dién roi méi
sac. chi nén dung can kiét pin sau khoang 30 lan sac.

Khéng nén:
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+ Khéng dé pin néng qua mirc hoiic ding sai adapter cip dién sac.
Nham tranh pin néng qua nén dung ban ké lam mat khi sir dung
may.

+ Tranh ké laptop 1én gdi, chiin, hoiic cac bé mit mém Kin gié gy
néng pin.

+ Khi lam viéc lau nén dat laptop cach ban khoang Smm den 10mm.

+ Han ché dung laptop ngoai troi ning, hodc gin cic ngudn phat
nhiét nhuw...10 nwéng.

+ Khong diung may truc tiép bang dién ngudn ma khéong thao pin
ra.

15. O cim, phich cim dién:
<+ Chgn mua:

@)

@)

e cam dién c6 cong suat twong thich véi phich cam dién.

O cam dién loai tét, chiu tai cao. Chon cac thiét bi cua nhirng hang san
xuit ¢ uy tin dé dam bao chét luong va an toan.

Tranh mua 6 cam vo nhya mong, cac 14 dong tiép xuc mong, long léo,
mdi han 4u,...vira nhanh hong vira dé gay chay chép, no

Can chon mua phich cam, cong tac dién chat lugng tot, phu hop dién ap
va cong suat ciia dong ho dién.

% Sir dung:

@)

o

@)

O

O

o

Phich cidm dién ludn phai kho rao;

Tét thiét bi trude khi cam va rat thiét bi ra khoi 6 cdm.

Nhitng dong tac cam hodc rat phich phai dirt khoat, dam bao cac 6 cam
khong bi phat sinh tia lira dién khi cam va rat phich dién khoi 6 cam,
giam nguy co chay no.

Trude khi thao 6 cam, can théo cau chi hodc ngit cau dao dién, dung but
thir dién dé kiém tra lai. Néu but khong bao do tirc 1a 6 cam khong c6
dién, trong trudng hop céa hai cuc déu do 1a dién van con va day ngudi bi
dut.

Khi gén day dién vao hai cyc cia 6 cam, nén sir dung day 161 lép chat va
xu 1y tiép xuc tot.

Vi tri dat 6 cdm, cong tic dién nén dit & noi cach ngudn nude, d& quan
sat va thuan ti¢n thao tac.

Néu lap chung trén bang dién, nén lap kém theo cau chi.

Bang dién va 6 cam nén dugc co dinh chic chan vao tuong, bang dién
va 6 cdm phai dugc cach di¢n tdt.

Day dién, 6 cdm va phich cim nén dugc kiém tra thuong xuyén dé phat
hién hu hong va thay thé, khong nén dung day.

Khong nén:

+ Khong dé dau phich cim 16ng léo sé dé sinh tia lira dién giy chap
chay.

+ Khong dung cac phich cim hé, nit vé.

+ Khong dé 6 cim dién gin noi cé nuéc hodc twong am.
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+ Khéng dung nhiéu thiét bj c6 cong suit cao chung mot 156 cim dé
giy ra chay 0 dién.

+ Khong dung nuéc dé dap tat lira khi thiy 6 cim bi chap chay, khi
do can blnh tinh ngat cau dao nguon dién.

+ Khong nim day caa phich dién dé rit ra khéi 6 cam, dé lam dut
day dién va hong dau phich dién.

+ DAy dién vao 6 cim va phich cim phai dwoc kiém tra thwong
xuyen phat hién hw héng dé thay thé, khong nén dung day bi dau
noi vao 6 cam.

16. Day dén dién:
+ Chon mua:

o

Xac dinh o nhu ciu st dung dién cua gia dinh. Sau d6, xac dinh cac
thong ) ghi trén day dién nhu tiét dién, 151 déng, s6 soi déng, dién ap,
dong dién,... Néu chon day dan c6 dong dién nhé hon dong dién phu tai
s€ gay chay nd, chap mach,.. . Nguogc lai s€ gay lang phi.

Kiém tra chat luong day dan bang cach kiém tra day dong bén trong
(néu 16i day dan dugc lam bang dong): Day dong chat luong t6t thi co
mau vang do, bong va mém. Nguoc lai, ddy dong kém chét luong c6
mau vang den va dé gay khi bi udn cong.

Lop vo nhya t6t thi rat mém mai khi uén cong; nguoc lai, nhya chét
lugng kém thi s€ ron va cling.

Céch tinh tiét dién cua day dan:

Trudc tién, phai tinh dong dién lam viéc tong (I,,) ctia cac phu tai (thiét
bi dién dang duoc str dung), va so sanh véi dong dién lam viéc lau dai
cho phép cta day dan (I.p).

Ta thuong tinh I}, theo cong thirc don gian la: I, = P/U,,

Trong do:

l,v: DOng dién 1am viéc cta thiét bi (don vi 1a A)

P : Cong suit cua thiét bi (W)

U,,: Pién ap 1am viéc cua thiét bi (V)

(trong mang dién dan dung, U,, = 220 V)

Néu Iep nho hon I, s& gay chay nd, chap mach,...ta can thay lai day dan
c6 tiét dién phu hop dé vira dam bao an toan, dy phong cho viée lap
thém cac thiét bi dién khac sau nay, vira tranh lang phi.

Vi dy: Ban dau téng cong suét (P) cac thiét bi dién dung dong thoi trong
gia dinh gdm binh néng lanh (1.600W), ti lanh (300W), ban la
(1.000W) va quat (100W)...P= 3000W (twong duong 3 kW), c6 Iy la
14A, ta chon day dong tiét dién 2 ,5mm? ¢6 lep 1a 15 A. Néu tang thém
cong suit str dung thi phai ting tiét dién day.

% Sir dung:

o

Chu y khi ni hai day dan dién so le va dung biang keo dién quan ding
ky thuat.
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Dung ong ludn day dién chuyén dung dé ludn day dién khi di day dién
am tuong hay am san.

Khi klem tra sy cd vé dién, dbi v6i day dién ludn 4m trong tudng thi
phai can than néu duc tuong.

Gap su ¢b nhu day dién bi chay, chap mach,...phai tat cAu dao dién maoi
duoc xtr 1y.

Khong nén:

+ Khong dung diy din dién c6 mang dién lam diy phoi do hoic
mic vao nhirng vat dung khac.

+ Khong mic/méc hoic kep diy dién vao mot bé mit khic bang
dinh tan. _

+ Khong kéo, gidt manh diy, gy dut diy hodc ton thwong phan vé
boc bén ngoai ciia diy dan...

+ Khong dung dung cu duc twong nhu duc kim loai, may khoan tac
dong vao phan day dién 4m twong.

17. May phat dién:
% Chon mua:

o

@)

Nén chon may c6 cong sudt 16n hon 15% cong suit cia cac thiét bi dién
st dung trong gia dinh.

Nén chon may dong co may phat lyc loai 4 thi, dung loai xdng khong
pha chi (chay ém hon may loai 2 thi, tiéng on nho, it khoi, it mui); nén
ding may c6 hé thong giam thanh dé tranh tiéng on.

Kiém tra gidy chting nhan xuat xir va gidy bao hanh chinh hang.

% Sir dung:

o

o

Dit may ¢ chd phing, kho rdo, c6 mai che va thoang khi.

Dé tranh bi dién giat, luén gitr cho may kho va khong str dung khi troi
mua hodc am uét.

Khung, vo may khi van hanh phai dugc tiép dat (ndi tir dién cu:c tiép dat
0 phia sau hop dién dén coc tiép dat bang diy din diém 11mm )

Tat may va dé nguéi truge khi tiép nhién licu, vi xang dau d6 vao dong
co dang nong c6 thé bdc chay.

Chi st dung loai nguyén liéu dugc khuyén dung theo huéng dan sir
dung may phat dién hodc dugc ghi trén nhan may.

Nén ndi cac thiét bi st dung voi ngudn dién ctia may phat dién qua
Aptomat tong.

Phai st dung day dién c6 cach dién tdt, chiu duogc cong suét clia céc
thiét bi st dung.

Nén lap thém cau dao dao ngudn dé thuan tién cho thao tic chuyén
ngudn khi ¢ dién ludi.

Trude khi chuyén ngudn dién bang cau dao, hiy cit dién 4ptdmat tong.
Néu lau khong sir dung, thinh thoang nén kh&i dong lai may.

Kiém tra mirc ddu may dung boi tron, kiém tra nudc lam mat sau 50 dén
100 gio chay may dau tién, kiém tra sy 10 i dau may va nguyén li¢u, do
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cang day dai quat gi6, thay méi dau may va vé sinh bo loc dau may. Sau

500 gio chay mdy, kiém tra va vé sinh sach hé théng lam mat, thay méi

dau may va vé sinh thay moi b loc dau may.

o Nip xang phai day kin, can trang bi phong chéng chay nd.

o Khong dugc dé - xang dy phong gan noi ¢6 nguoi qua lai va gan noi cé
nguy co chay no.

Khong nén:

+ Tuyét doi tranh dé may trong nha xe, ting him, gAm san, cong
trinh khép kin hodc khép kin mét phan (ké ca c6 hé thong thong
gid), vi may phat dién thay ra carbon monoxide (CO — khi doc cé
thé gy chét nguoi).

+ Khong sir dung may phat dién vuot qua cong suat dinh mirc. Ché
dd sir dung tot nhat 13 80% cong suit dinh mirc.

+ Khéng tw y diéu chinh tay ga vi c6 thé 1am thay ddi ting sb va
dién thé phat ra.
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PHAN II: TIET KIEM PIEN TRONG CHIEU SANG

1. Giéi thi¢u vé dén tiét kiém dién:

Dén compact, tuyp géy (T8) la cong nghé bong deén tiéu thy luong dién it
hon 80% so v&i bong deén soi dot ma tudi tho lai cao gip tir 3-5 lan. Hién nay, cac
san pham nay dugc coi la tiét kiém nang lugong, bdo vé moi truong va dac biét
giam phat thai.

Gia cua cac loai dén tiét kiém nang luong hién nay cao hon cac loai den
thuong tur 15%-20%. Nhung néu sir dung dén tiét kiém nang luong hop ly, luong
dién tiét kiém duogc trong mot nim du sire bu dip chi phi chénh 1éch va dén nam
thr 2, nguoi ti€u dung co thé bat dau huong loi tir viéc st dung céc thiét bi tiét
ki€ém nang luong.

Peén compact:

- Pén compact 1a dén huynh quang thong dung nhung van sir dung dui dén
thong dung (dui xody va dui gai) ¢ tich hop chin luu dién tir. Bong dén
compact c6 duong kinh dng dén cuc nho, dugce udn cong hoic ghép nhiéu
ong dén thanh mot bo. Co cac loai bong voi kiéu dang thong dung nhu 1U,
2U, 3U va hinh xodn. Néu ‘bong den co6 cong suat 16n hon s& c6 chiéu dai
16n hon so véi loai cong suat nho.

- Boéng dén compact chil yéu duoc dung dé thay thé cho bong dén soi d6t.

- Thich hop cho viéc chiéu sang cuc bd trong cac cin phong cé dién tich nho
(nha tdm, nha kho, chan ciu thang,...).

- Véi khu vuc c6 dién tich 16n, c6 thé st dung dén am tran 1a dén compact.

Uu diém:

o So voi dén soi dbt cung quang thong, cong suit cia dén compact chi
bang 1/5.

o Cong sudt ctia dén compact tir 5-55W, tudi tho trung binh tir 6.000-
10.000 giod. Hiéu qua anh sang dat trén 50 lm/W, c6 anh sang tring nhu
dén huynh quang dng va anh sang vang nhu dén soi dot.

o Tiét kiém dién, sang hon, hi¢u sudt str dung cao hon so voi bong dén soi
dbt. So v6i dén huynh quang dng thang, dén compact gon hon, viéc lap
dat cting don gian hon. Ngoai ra, con giam thiéu sy nhip nhdy anh sang
(flicker) so v6i dén huynh quang 6ng thing.

o Bong dén compact khi thay cho bong dén soi dbt st dung lai dui dén cii
nén lap dat don gian, khong doi hoi thay doi dang ké nao vé ky thuat.

- Dung dén compact sé tiét kiém dién tir 30-50 1an so voi dung dén soi dét.

- Néu ci nuéc thay thé 5 triéu dén compact trong giai doan 2007-2013 thi
téng dién ning tiét kiém duoc 13 600 triéu kWh.

* Dén huynh quang: Dén huynh quang (tuyp giy) tiét kiém dién ning (ky hiéu

1a T8) c6 duong kinh 26mm v6i cong suat 1a 36W (chiéu dai bong 1,2m) va

cong suat 18W (0,6m), tudi tho trung binh 6000-8000 gio. Hiéu qua anh sing

tur 40-49 Im/W.
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- Pén cho ngudn anh sang trang, tiét kiém dién hon so v6i bong dén soi dét
cho anh sang vang.

- Khi thay thé cac loai dén huynh quang T8, khong phai thay ddi cac loai
chao dén, mang dén,.

2. Tinh hinh st dung bong den tiét ki¢m dién trén thé gidi:

Hién nay, nhiéu quoc gia, vung lanh tho trén thé gidi da sir dyng den compact
nhu mot giai phap tiét kiém ning luong hiéu qua, thay thé tat yéu cho bong dén
sQ1 dot Theo bao cao cua Chuong trinh Sinh thai Chau A (Eco- ASIa Program),
nhu cau dén compact trén thé gii dang tang rat nhanh. Mot s6 quéc gia va khu
vuc trén thé gidi dang trong qua trinh chuan bj thay thé hoan toan bong dén tron
va dén compact (Australia, Nam Phi, Cuba, bang Califonia cia My).

Niam 2007, Australia trd thanh quéc gia dau tién théng bao 1énh cAm bong dén
soi ddt truyén théng vao nim 2010. Tai New Zealand, Chinh phu di cong bd ké
hoach cdm ban bong dén soi dbt ké tir thang 10/2009 va s& thay thé hoan toan
bang bong dén compact trén toan qudc. Lién mih Chau Au (EU) ciing dang lén ké
hoach loai bo hét cac loai bong den soi dét, thay thé bang dén compact tiét kiém
dién. EU udc tinh s6 tién tiét kiém cho ngudi tiéu dung chau Au tir viéc thay thé
nay la 5-8 ti Euro (twong duong 7,7-12,4 ti USD).

3. Cach sir dung hiéu qua hé thong chiéu sang tai gia dinh:

% Chon mua béng dén:

- Can nhac ddi tuong can quan sét 1a gi, can anh sang mau gi dé roi sang.

- Khi mua béng dén, phai xem trén vo c6 ghi dii 5 thong sd vé do sang
(cong suit, quang thong, cos@, hi¢u dién thé, cuong d6 dong dién).

- Céc loai chan lyu dung cho bong dén dng huynh quang dugc chia lam
hai 10a1 Sét tir va ban dan. Khi mua nén mé kiém tra thong sé k¥ thuat,
cac mdi han co dén khong, mach in trong c6 dep va sach khong, day dan
t6t khong, ...

- Thap thir it nhat 10 phat, cht y xem dau bong c6 bi den hay khong.

 Bi quyet tiét kiém dién trong chiéu sang tai gia dinh: ’ ’
BANG XAC PINH MAU ANH SANG PHU HQP VOI NHU CAU CHIEU SANG

Loai 4nh sang/nhiét d6 mau Khong gian phit hop/vat chiéu sang

Anh sang am (2700-4000Kk) Bép, budng ngu, budng tam

Anh sang mat tro1 khong may (4000- Noi doc sach, hoc tap, trang diém;

5300K) Phong khach c6 hoa, tranh anh, do vat
nhiéu mau.

Anh sang trang c6 nhiéu tia tir ngoai Nha v¢ sinh

(6500-8000K)

Anh sang mau trang (4000-65000K) Ban cong, vuron

Anh sang vang d¢am (6000-8000K) Tranh anh, ban in

(K la do Kenvin, don vi tinh nhiét do mau)
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- Nén quét voi hogc lan tuong bang mau sang, giip giam luong bong dién
trong nha, vi chi can bat it dén ma nha van sang do c¢6 su phan xa anh
sang cua tuong nha.

- Nén tan dung chiéu sang ty nhién béng cach: St dung cac tAm tén nhua
trong, md; sir dung céc cira so ldy anh sang c6 6 vang, giéng troi; phdi
hop cira 14y sang v6i cira thong gio.

- Sir dung loai dén chiéu sang c6 hiéu suit cao: Pén compact, dén huynh
quang TS5, T8. (cac loai bong den Halogen compact thuong dugc goi la
“dén mét trAu” cho anh sang va nhi¢t do mau 2700K, 12V-50W hoac
220V-50W chi nén dung dé chiéu sang nhitng vt nhd & gan va vat co
mau vang hodc gan véi mau vang).

- Sir dung chan luu (ballast) dién tir gitp tlet kiém hon khoang 50% dién
nang tiéu thy so voi sir dung ballast truyén thong va 1am ting tudi tho
gap doi cho bong den.

- Thuong xuyén vé sinh mang (chod): Bong den sé phat huy hiéu qua
chiéu sang hon, vi néu dé mot 16p bui mong c6 thé lam giam do sang tir
10-20%.

- Khi ldp dén nén st dung méang/choa dén dé phat huy hiéu qua chiéu
sdng cua bong den.

- Tat bong dén khi ra khoi phong.

4. Phén bi€t den compact that gia:
Nguoi tiéu dung co theé phan bi¢t dén compact that gia qua cac thong tin sau:

Nhin bén ngoai: Hang gia thuong c6 bao bi in an thu cong, cau tha (hinh
anh, mau sac thuong mo nhat khong sdc nét, thudng mac 101 chinh ta, font
chir khong théng nhat,...); tem bao hanh thuong nhoé, mit nét, khong sic
nét, dan xién veo. Logo, va cac thong sd k¥ thuit in tha cong, chir thudng
khong can doi. Hang that duoc san xuat hang loat trén day chuyén hién dai
nén co do tinh xao va chinh xac cao hon.

DAu hiéu khac 1a 14c nhe, bong gia s€ cdm nhan dugc su x0c x¢ch cua bo
mach bén trong do bo mach nay c6 kich thudc nhé hon bau den.

Khi thip sang, hang gia c6 d6 quang thong (d6 sang) khong on dinh, dén
nhap nhay, hoic sang khong deu Sau mot thoi gian ngan d¢ sang cua bong
dén s& suy giam dang ké (dén t6i hon ban dau rat nhiéu) va tham chi khong
phat sang dugc nira.

Mot s6 hing san xuét, c6 niém yét gia dé xuat danh cho nguoi tiéu dung
trén vo san pham nham dam bao quyén loi cho nguoi tiéu ding.

Nén mua béng deén tai cac cua hang, dai 1y chinh thic hodc tai cac siéu thi
dé duogc dam bao 1a hang chinh hing va dugc bao hanh chu dao.

HOI DAP
C6 phai dén compact dugc phat trién tir dén huynh quang ong dai?

Pén huynh quang compact thyc chat 1a mot bién thé cia dén huynh quang 6ng
dai (con goi 1a dén tuyp). Hai loai ndy ¢ co ché hoat ddng nhu nhau, nhung cong
dung khac nhau. Véi dén tuyp, trude kia, nha san xuat thuong str dung bot huynh
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quang tiéu chudn, cho ra loai bong duong kinh 36 mm. Hién nay, nham tiét kiém
dién, tang hiéu suit va do bén cua dén, dong thoi giiip thu nho dén xubng 26 mm,
nha san xuét da bd sung bot huynh quang dat hiém. Nho dé, dén compact cling
cho anh sing gan v6i mau that hon, dong thoi cling c¢6 higu suat 1on hon nhiéu, va
tudi tho cao hon, tir 6-7 1an. Vi tinh ning d6, dén compact c¢6 dui xodn hodc dui
gai nhu dén soi ddt, chu yéu duoc khuyén khich dung thay dén soi dét, vira thuan
tién, vira tiét kiém.

Pén compact va dén tuyp gay nén lip ¢ dau cho hop ly?

Hai loai dén nay cé cong dung khac nhau. Do kich thudc nho, dén compact
tién dung dé thip sang cac vi tri co khong gian han ché, nhu cac goc nha, bon tim,
héc tuong trang tri, ti hang,... Pén tuyp gdy c6 dai sang rong, nén thich hop dé
1ap cho cac khong gian 16n nhu phong khach, phong ng,...

DPén compact ¢6 doc hai?

Gan day, co thong tin cho rang dén huynh quang compact tuy tiét kiém dién,
nhung lai chira thuy ngan, gy hai cho mdi truong. Tuy nhién, hién nay tat ca cac
bong dén huynh quang ciia Viét Nam va cac nude 1an can déu sir dung thuy ngan &
dang hat hoic dang hoi dé lam chat xuc tac phat quang. Ham luong thuy ngan phu
thuc vao dién tich bé mat, do vay trén thyc té, dén tuyp (dén huynh quang ong
dai) str dung thuy ngan 16n gip nhiéu l1an so v6i dén huynh quang compact c6 dién
tich bé mit nho. DU sao thuy ngan cling doc, nén nguoi tidu dung khong nén dap
bong dén ra. Néu chang may dén bi v, phai thu don vao ngay vao tai nilon, khi
thu don phai deo khau trang chdng doc.

Poc sach ¢6 nén dung den compact?

Hién nay cac loai dén compact da dugc cai tién lién tuc, do tra mau dat trén
85%, nén van co thé st dung tdt cho viéc doc sach.

Lam thé nao sir dung dén compact hiéu qua nhat?

Dé ting hiéu qua st dung bong dén can phai bd sung chao chup 1a cac loai
mang dén, choa deén downlight,...dé anh sang phat ra tir bong dén dat dugc hiéu
qua cao nhat. Thong thuong d6 roi trén ban doc sach hay phong 1am viéc phai tir
300-500 lux (don vi tinh quang thong), véi tiéu chuan tudi tho ciia bong dén phai &
murc 6.000 gio/bong.

Trang 20



PHAN Ill: TIET KIEM PIEN TRONG PON VI HANH CHINH
SU NGHIEP

Nham dwa viée siv dung dign tiét kiém va hi¢u qud tai co quan, don vi vao né
nép, moéi don vi can thuc hign tiét kiém it nhét 10% chi phi dién ning siv dung
hang nam.

* Bién phap thuc hién:

Khuyén nghi cac co quan, don vi xdy dung quy dinh vé sir dung dién, thay thé,
sua chira cac trang thiét bi st dung di¢n tai co quan, don vi v6i cac ndi dung co
ban sau:

- Tat cac thiét bi dung dién khong can thiét khi ra khoi phong va hét gio lam
viéce.

- Ciat han ngudn dién khi khong sir dung cac thiét bi (thiét bi van phong, may
tinh ca nhan,...) khi hét gio lam viéc.

- Tan dung toi da anh sang va thong gid tu nhién, tit bt dén chiéu sang khi sd
nguoi lam viée trong phong giam.

- Thlet ké, lap dat hé théng chiéu sang chung mot cach hop 1y, giam it nhat 50%
$6 lugng den chiéu sang chung ¢ hanh lang, khu vyc san, vuon, hang rao.

- Chi str dung diéu hoa nhiét d khi that can thiét va chi dé ché do 1am mat tir
26°C trd 1én; ché d6 suoi nong khong qué 20°C.

- Dung quat thay thé diéu hoa nhiét do khi thoi tiét khong qua nong. Tt may
diéu hoa nhiét do 30 phut trude khi hét gio 1am viéc.

- Dung béng dén huynh quang hi¢u suit cao T8 (36W/32W, 18W), TS dé thay
thé cho bong huynh quang thong thuong hiéu suat thap T10 (40W, 20W) da
chay, dén compact thay dén trong soi ddt, sir dung chan luu tiét kiém ning
lugng.

- Tat bot dén chiéu sang, bién hiéu tén co quan, don vi vao budi toi.

- Khéng sir dung dién co quan vao muc dich c4 nhan nhu dun niu, tim,. ..

- Pinh ky bao hanh cac thiét bi dién (vi du: Vé sinh tim loc diéu hoa, lau chui
chao mang dén,...).

- Lip dat hé thong bom nudce tu dong. Han ché bom nudce vao gio cao diém.

Dinh muc sir dung dién cho timg phong, b phan can cor mue tinh sir dung dién

tiét kiém, hiéu qua cho cong viéc. Néu vuot qua dinh mirc, cac c4 nhan, tip thé

lién quan phai chiu trach nhiém (voi nhiéu murc khac nhau nhu: Khién trach, giam
diém thi dua, phat tién,...)

1. May luu dién:
¢ Chon mua:

o Phai tim hiéu duoc co ban chuc nang may luu dién (UPS) dé lua chon
san pham phu hop theo nhu cau.

o Xac dinh cong suat UPS cho phu hop véi yéu cdu sir dung. UPS c¢6 cong
suat 1on hon > 10-20% cong suat thiét bi sir dung c6 tinh dén kha ning
tang cong sut tai va hé s6 sir dung dong thoi. ..
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o UPS c6 dung luong tinh theo VA, cac thiét bi dién pho thong (mdy tinh,
bong den,...) ghi cong suat st dung c6 don vi do 1a W, do d6 phai quy
d6i dé tinh loal nao phu hop.

Vi du: Can mua UPS cho céc thiét bi sau: 02 may tinh dé ban sir dung man

hinh LCD, cong suit tiéu thu 40W/may, 04 bong dén huynh quang c6 cong

suat 20W/bong.

Dé quy doi tir W sang VA tinh nhu sau: Cong suét thiét bi sir dung dién

(P)/cose (co ghi trén thiét bi sir dung dién). Thong thudng cos@=0,85

Dung luong UPS can mua = (2x40 + 4x20)/cosp ~ 188,3 VA

o Chon mua cac nhan hiéu c6 uy tin, mau mdi du tinh ning, dic biét 1a
hang phai con nguyén thung, nguyén dai, c6 phleu bao hanh chinh hang.

o Chon UPS c¢ cong nghé diéu chinh ngudn dién dau vao, bo vi xu Iy k§
thuat sb dé tiét kieém nang luong khi st dung.

UPS bao gdm hai loai chinh: Online va offline.
Loai online: Khi c6 nguén dién luoi, UPS offline van hanh ¢ ché do phu
nap. Truong hop c¢6 su co vé nguon dién ludi, bo chuyen mach sé& chuyen
sang ché do dung ic quy, dong dién mot chiéu tir ac quy s& duoc bién doi
thanh dong xoay chiéu phu hop cho thiét bi st dung. Nhuoc diém 1a khi
chuyen mach dong xoay chiéu s& mat mot khoang thoi gian nhat dinh nén
cac thiét bi c6 su nhay vé dién cao (Vi du: May tinh chu thu thu thap s6 liéu
online, server mang Lan va internet,...) s& khong phu hop véi loai 6n ap
nay. Chi phu hop sir dung may tinh phuc vu cac cong viéc van phong thong
thuong.

Loai offline: Nguon dién cung cap cho thiét bi sir (dung luén dugc lay tir ac

quy nén c¢6 do 6n dinh cao. Ngoai ra con co phan mém quan ly, c6 man

hinh LCD gitip nguoi str dung thiét lap cac thong s6 cho UPS hoat dong
theo nhu cau nhu: Hen gid tit mo, diéu chinh dién ap,...Phu hop cho mot
server hodc trung tam dir liéu.

Sur dung:

o UPS ciing 12 mot thiét bi dién, do d6 yéu cau ngudn dién ludi phai co su
6n dinh nhat dinh.

o Dé UPS noi thoang mat, tranh noi c6 do am cao.

o Thoi gian cung cip dién ciia UPS c6 thé dat tir 5-30 phut, nguoi ding
nén tan dung thoi gian nay dé luu dit liéu va tat may dung trinh tu.

Khong nén:

+ Khong ding ngudn dién dé tiép tuc 1am viéc cho dén khi UPS hét

dién. Piéu nay sé gy ra hién twong pin cia UPS bi chai, khong trir

dwgc dién.

+ Khong phai bat cir thiét bi nao ciing c6 thé dung UPS, da s6 ciac UPS

hién c6 trén thj truong dwoc thiét ké cho may tinh. Cac thiét bi khac cé

thé khong 1am viéc hoic sé 1am héng UPS. Hay doc k§ hwéng din di

kem voi UPS.
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L)

+ Khong dé hé dau ra ciia UPS vi dién ap ra la dong xoay chiéu 100-
240 V rat nguy hiém.
2. May photocopy:

+ Chon mua:

o

o

Tuy theo nhu cau sir dung, chon may cé téc do tir thap dén cao (tir 15
trang/phut dén 60 trang/phut).

Kiém tra kha néng tiét kiém dién cua may. Déi véi nhimg may c6 chirc
ning lam am, s& giup tiét kiém dién hon do khong can 1am néng may
mot thoi gian trudce khi in.

Nén chu ¥ kiém tra may photocopy phai c6 2 chtng nhan quan trong la:
+ Chung nhan tiét kiém niang luong (Energy Star).

+ Ching nhén trong thanh phan khong chira chat doc hai.

Hién nay trén thi truong c6 nhiéu thuong hiéu dé lya chon, pho bién 1a
Xerox, Ricoh va Canon. Cac may photocopy hién nay déu st dung cong
nghé k¥ thuat s6, nén cho chat luong ban chup dep v6i d6 phan giai 600
dpi dén 1200 dpi (c6 thé chon thém cac chic ning khac nhu in, fax,
scan).

Can Iya chon cac dong mdy c6 thé st dung cac loai myc in phd bién, chi
phi muc in ré, muc nap dugc nhiéu lan.

Nén sir dung may c6 ngudn dién 220V (luu y mot sé6 may nhéap tir Nhat,
MY sir dung nguén dién 110V).

V6 may trang déu, mit kin bén trong khong tray xudc hay c6 ti vét.

Str dung:

@)

Pé may noi kho thoang, tranh anh ning tryc tiép chiéu vao may, gilp
may tan nhiét tdt, gidm anh hudng tac hai ctia myc in.

Str dung gidy dung trong lugng, kich ¢& ma nha san xuat quy dinh.

Str dung muc co nguon goc, Xudt xu o rang, nén st dung cung mét loai
muc.

Tham khao céach lau chui, v€ sinh may tur k¥ thuat vién.

Can thyc hién dung k¥ thuat cac thao tac xur 1y sy c¢b don gian: Thay
muec, cach lay gidy khi bi ket, cach bo gidy vao khay,...

Nén chon may photocopy k¥ thuat sb thé hé mdi, co kha niang tdi uu
viéc chon lya ché d6 lam viéc. Kha nang tu dong chuyén ché do du
phong khi khong str dung, gop phan tiét kiém nang lugng dién rat lon.
Khi khong sir dung phai tat ngudn dién cap cho may. Mot vi du vé cong
sudt tiéu thy cia may & cac ché do: Cong suat dinh mutc 1.000W. O ché
dd khéi dong tiéu thy 923W (8s); ché do photo: 1.230W; ché do cho:
29.5W; ché do tiét kiém (nhan energy saver): 26,7W.

Néu tit cong tic ma khong rat phich cim khéi 6 cim, may sé tiéu ton
khoang 6,5W (trong 1 ngay voi 8 tiéng l1am viéc tai co’ quan, hi¢u suit
s dung may photocopy la 3 tleng, con 5 tleng bi ton that vi khong ruat
phich cim khéi 6 cim).

Khong nén:
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+ Khong van hanh may photocopy lién tuc qua 2 g10' S€ gay nong
may qua mirc, din dén chat lwgng ban in khong tot, tiéu ton nhiéu
dién nang.

+ Khong van hanh cwéng birc. Khi van hanh, moi tin hiéu cianh bao
suw €O vé may déu phai duwgc hién tren man hinh.

+ Moi su ¢6 ma khong xir ly dwoc, cin phai goi ngay nhin vién ky
thuat dé c6 hwéng giai quyét tét nhat, khong tw y thao roi hoic
thay thé phu kién khong ciing chiing loai.

3. May chiéu:
% Chon mua:

o

Trude khi mua, nén phan tich k¥ nhu cau sir dung.

+ Néu str dung cho hoi hop, trinh chiéu thong thudng nén sir dung méy
cua Philips, Toshiba, Olympus, Optoma,...

+ Néu can cho viéc trinh chiéu, tinh chinh d6 zoom hay can canh nén su
dung Pioneer, Sony, Panasonic, Mitsubishi,...

Lwa chon cong nghé:

C6 2 loai cong nghé pho bién nhat 1a DLP va LCD.

May chiéu sir dung cong nghé DLP lam giam hiéu Gmg “ca — r6” (1uéi),
nén hinh anh va video hién thi min hon, déng thoi tao do twong phan
(contrast) cao hon. Uu thé cta san pham 13 sy gon nhe va dé di dong
hon do it cac thanh phan cau thanh. Nhuoc diém 1a thuong tao hiéu tng
“cau vong”.

May chiéu str dung cong nghé LCD cho d6 bao hoa mau sic cao hon va
hiéu qua anh sang tot hon, vi thé hinh anh hién thi trung thyc hon. Dong
san pham nay c6 diém yéu 1a may to, ning. Tuy nhién, cac model méi
ngay nay da khic phuc dugce nhuoc diém nay.

Lura chon cdc thong soé kj thudt:

o

Po sang: PO sang cua mdy chiéu thudng nam trong khoang tir 650-
5.000 ANSI lumerns. May chiéu dudi 1.000 ANSI lumerns thuong co
gia ré va chi nén dung trong phong toi. Tir 1.000 dén 2.000 ANSI
lumerns thich hop cho nhirng phong hop, 16p hoc,.

D6 phan giai: La thong sb quyét dinh chat hrong hinh anh. Trén thi
truong hién ¢6 2 do phan giai phd bién 1a: SVGA (800 x 600 pixel)
thich hop voi phong rong va tdi vi diém anh kha 16n; XGA (1.024 x 768
pixel) phit hop voi phong chiéu gia dinh.

Do twong phan: PO twong phan cang cao, mau sic cang séng dong,
trung thye.

Trong lugng: Cang nhe cang dat. V6i cong nghé san xuat hién dai, cac
may chiéu hién nay déu co trong lugng kha nho, tir 1,8 — 3,5 kg

Kha ning két ndi: Dé tién dung, nguoi tiéu dung nén xem sb cong tin
higu dé c6 thé két ndi cuing liic nhiéu thiét bi khac véi may chiéu, ...
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o

Luu y: Nén chon loai mdy chiéu c6 menu than thién, ddc biét chi y man

chiéu va tudi tho cua bong dén. Nén chon nhitng hing c6 d6 thay thé
hodc c6 cura hang dai dién & Viét Nam.

s Sir dung:

o

Viéc khoi dong cac thiét bi trude khi trinh chiéu nén thyc hién theo
dung quy trinh dé dat két qua t6t nhat va dam bao cho tu01 tho thiét bi.
Trudc khi cap dién, nén kiém tra that k¥ cac loai cap ndi gitra cac thiét
bi (may chiéu, may tinh,...), tranh sau khi cap dién moi thay d6i cap
nbi. Didu nay d& gay hu hong cac thiét bi, thdm chi lam cho ngudi sir
dung bi dién giat.

Trude khi chiéu, bat cong tac khoi dong roi doi cho dén khi dén chiéu
dat d sang cao nhat (thong thuong s€ phai doi tir 30-60 giay).

May chiéu c6 bong dén cong suat 16n tod nhiét nhiéu, nén phai dam bao
vi tri thodng mat va nguon dién 6 6n dinh dé tiét kiém dién.

Sau mdi 1an str dung, d& may ngudi han méi cat vao hop hoic che tranh
bui.

Khi trinh chiéu, dé may hoat dong & mirc do sang vira phai (ché do tiét
kiém — Wishper Model). P6 sdng cang cao, bong den cang ti€u thu
nhiéu ning luong, do d6 béng cang néng hon, tiéu thy nhiéu dién ning
hon.

Chuc nang chay Eco (tiét kiém dién) duoc trang bi hau nhu cho moi loai
may chiéu hién co trén thi truong. Khi may chay o ché do nay, cuong
d6 sang mic dinh s& giam. Piéu ndy gitp may tiéu thy dién it hon, dong
thoi chay mat hon, tudi tho ciia bong dén s& dugc nang cao hon.

Khong nén:

+ Khong ding may chiéu véi thoi gian dai. Sau 1 — 2 tiéng van
hanh, dé may nghi trong vong 10-15 phut.

+ Khéng nén cit ngudn dién dot ngot.

+ Khéng di chuyén may chiéu khi dang hoat dong. Rung dong co
hoc manh c6 thé 1am nd béng chira hoi thuy ngin do ap suit cao
hoac lam hong con chip DLP.

+ Khong nén chay may chiéu bing ngudn dién may phat (do dong
dién tir may phat khong on dinh, mirc dién ap va cu’()’ng do dong
di¢én cao hoac thap hon so véi mirc may chiéu yéu cau co thé 1am
giam tudi tho ciia may).

+ H¢ thong lam mat ciia may phai thwong xuyén dwoc vé sinh. Lam
sach tim loc va quat tan nhiét theo dinh ky dé loai bé bui ban gy
néng may.

4. May scan:
% Chon mua:

o

Tuy muc dich sir dung dé chon may scan c6 do phan giai phu hop.
+ Dung trong van phong nho, gia dinh: BJ phan giai chi tir 1.200-3.000
dpi.
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+ Dung cho thiét ké va xir Iy anh: Do phan giai thip nhat tir 4.800 dpi
va do sau mau tir 48 bit trd 1€n.

Luu y chon cdc loai c6 tinh nang tinh hop:

+ Tinh nang tu cudn gidy khi scan, scan 2 mit, scan va tur bo nhing
trang gidy tring thira kep trong tai lidu scan dé khong mat nhiéu thoi
gian cho.

+ Téi wu hon nita 1a chon loai may scan c6 tinh nang tao thanh file van
ban tiéng Viét dé chinh stra ndi dung.

+ Pbi voi loai mdy scan hinh anh, hiy cha y dén tinh ning ty nhan dang
tat ca hinh anh dat trén mat may scan hodc tu dong lugt bo nhirng vét
6 trén hinh, khir mat ¢6 ma khong can phan mém dé xur 1y.

s Sir dung:

@)

Viéc khoi dong may nén thuc hién theo dung quy trinh k¥ thuat dé dam
bao chat luong ban chup va tudi tho thiét bi. Trudce khi scan, bat nguén
cip cho may cho dén khi mdy bao d3 ¢ ché do chup, roi dua ban chup
vao.

May c6 bong dén cong suat 16n, toa nhiét nhiéu, nén can dam béao vi tri
thoang mat va nguén dién 6n dinh dé tiét kiém nang luong dién.

Sau khi st dung, can tat nguon dién dé khong lam néng mdy, giam tudi
tho mdy va tén ning luong dién.

Khong nén:

+ Khong rit nguon mdt cach dot ngdt khi may dang hoat dong.
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PHAN IV: TIET KIEM PIEN TRONG SAN XUAT NONG NGHIEP

1. May nghlén tron thirc an:

o

Diéu chinh lvu lugng vat liéu dua vao may nghién phu hop, diéu chinh hop
Iy khdi lugng bi ciia may nghién, luu lugng gid nham giam chi phi dau vao
va tang do linh dong cua vat liéu nghién, gop phan ting ning suit may
moc, giam di€n nang ti€u thy tai cong doan nghién tron thurc an.

Cai tao lai tAm san, diéu chinh lai kich thudc cac khoang, do nghién day
trong khoang, cin chinh giit cho may hoat dong t6t, nang cao hiéu suét cta
cac dong co dién.

Thudng xuyén kiém tra khong ché do am, kich thudc nguyén liéu dau vao
va d6 min dau ra cia may nghién.

Thudng xuyén bao dudng, sira chita cac thiét bj dong cat, cac vi tri du ndi,
tiép xtic, lam ting do an toan cung cap dién, giam cac hu hong thiét bi va
giam ton that dién ning.

Trong day chuyén, néu c6 nhu cau vé diéu chinh sé vong quay dong co cho
pht hop vdi cong nghé san xuat thi st dung bo bién tan xoay chiéu. Nho
g dung céc thiét bi nay vao ding vi tri cia day chuyén san xuat nén chi
phi dién ning s& giam (khoang 10-15%) ciing nhu chat luong luéi dién
duoc cai thién va tudi tho cta dong co va cép s€ tang.

Nhitng may cong tac néu khong mang tinh thdi vu thi khong nhat thiét phai
van hanh cung lac, dac biét vao gio cao diém.

Luu y: Co sd co didu kién thi s dung thiét bi “khdi dong sao/tam giac
(Y/A)”,...dé han ché duoc dong dién khi khoi dong, do sut ap va ton hao dién
nang.

2. May xay xat:

@)

o

Thuong xuyén 1am sach cac vi tri khe hé cia mdy, diéu chinh luong
nguyén liéu vao mdy vira phai, tranh dé dong co 1am viéc non tai hodc qua
tai.

B tri may cong tac gan thiét bi diéu khién dong cat dé giam chiéu dai day
cap toi tung may.

Can nang cap hoic thay thé nhitng may va dong co dién da qua cii (cach
dién cudn day kém hoic dong co di quan lai nhiéu 1an), khong dam bao an
toan va céc tinh nang k¥ thuat cho phép.

Chuan bi nguyén liéu day du trudc khi khoi dong may.

C6 du ngudi thao tac theo nhu nha thiét ké quy dinh, néu khong s& 1am ting
thoi gian may chay khong mang tai hoic chay non tai, anh hudng dén hiéu
sut va chi phi dién nang ctia may.

BO tri thoi gian chay may hop 1y, tranh gid cao diém.

3. May tuét lia:
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o Dbi véi loai sir dung dong co nd, can thudng xuyén kiém tra lugng dau cua
may, vé sinh mdy. Thuong xuyén diéu chinh muac dau cho phu hop véi ché
d6 sir dung ctia may va cong suit may.

Piéu chinh luong lta dua vao may cho phu hop dé tiét kiém nhién licu.

o Bao dudng dinh ky sau mdi vu lta, cin chinh cac vi tri khdp nbi, dc vit dé
nang cao hi¢u suit lam viéc.

o Dbi v6i loai str dung dong co khong dong bo 1 pha, thudng xuyén kiém tra
cach dién cudn day.

o Dbi véi cac may tudt lta loai nhd quy mé gia dinh (st dung dong co khong
ddng bo 1 pha hodc 3 pha), ba con c6 thé tuy theo nhu cau san xuét ma lya
chon mot s6 thiét bi didu khién thich hop nhu hé thong truyén dong b1en tan
— dong co AC, thiét bi khoi dong mém,. nham giam chi phi va tiét kiém
dién nang cho co so, dong thoi con lam tang tudi tho ciia dong co va thiét bi
di kém.

o Can ning cép hoic thay thé nhitng may va dong co dién d qua cii, khong
dam bdo an toan va cac tinh nang k¥ thuat cho phép.

. Hé théng quang — nhiét phu hop trong trong trot, chin nudi:

< Trong trong trot:

o Nhlét
= Modi loai cay tré)ng yéu cau diéu kién nhiét do nhat dinh dé sinh
truong phat trién.

+ Nhiing loai rau chiu dugc lanh nhu mang tay, cai bép, ca rbt, xa
lach, khoai tdy,...nhiét d6 thich hop nhét véi nhom rau nay khoang
17-20°C va c6 thé séng & nhiét do dudi 0°C.

+ Rau chju 4m: Ca chua, ca tim, 6t ngot, dua leo,...c6 nhiét do thich
hop 20-300C, khong séng duoc 6 nhiét do thép duéi 0°C hoac cao
trén 40°C.

+ Rau chiu nong: Rau muéng, bau bi, dau dia,...sinh truong tot &
nhiét do 20-30°C va chiu dugc nong trén 40°C,

- Véi dic diém khi hau nudc ta, cac loai rau chiu lanh thudng trong
nhiéu & viing cao nguyén va mua dong & phia Bic. Dbi véi mot sb
cdy rau nhu cai bip, su hao, hanh tay,...trudc khi trd hoa két trai can
c6 mot thoi gian chiu nhiét d6 thap dudi 10°C tir 2-6 tudn.

o Quang:

Nhirng cay wa anh sang ban dém (nhu Thanh long), c6 thé sir dung loai

bOng deén compact tiét kiém dién. Sir dung loai bong dén nay, nang suat

giam khoang 3-6% so voi str dung bong dén day toc. Tuy nhién, chi phi
dién ning dé thip dén compact tiét kiém hon 30- -50%, do do, tong loi
nhuan thu dugc 16n hon khi sir dung bong dén sgi dbt.

= Cac cay rau va anh sang khuéch tan vao budi sang hon 14 anh sang
truc tiép vao bu01 trua. Tuy vay, yéu cau dbi v6i cudng do anh sang
ciing khong giéng nhau. Cac cdy bau, bi, mudp, dua hiu, dua
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leo,...can cuong do anh sang manh nén phai tréng noi c6 du anh
sang, it bong rAm. Cay rau cai, dau,...yéu cdu cuong do anh sang
trung binh, con cac cay nhu xa lach, cdi cuc, ngo,...thich hop cudng
d6 anh sang yéu.

Pé ra hoa két trai, cac ciy rau ciing yéu céu thoi gian. chiéu sang
hodc do dai ngay khac nhau. Cay ngay ngin nhu dua hiu, dua leo,
bau, bi,...trd hoa két trai trong diéu kién thoi gian chiéu sang trong
ngay tir 10-12 gio. Cac cay dai ngay nhu cai bép, su hao, hanh t6i, ca
rot,. can d6 dai ngay tir 14-16 giod. Cu cai tao cu trong diéu kién
ngay ngan, con hanh tay lai tao cu trong diéu kién ngay dai.

Vi thé, ba con can nam rd yéu cau va ky thuat trong trot dé xay dyng h¢
thong quang, nhiét phu hop. Chu y dau tu cac san pham tiét kiém dién
dé dem lai hiéu qua lau dai vé kinh té.

% Trong chan nubi:

o

@)

bién dung trong chan nuéi chu yéu dé chiéu sang, suoi am va khong
ché d6 am cho chuong trai. Pé str dung dién tlet kiém, hop ly, gitip
vat nudi khoé¢ manh, can thyc hién cac yéu cau nhu: Yéu cau chung
1a chudng nudi phai thodng mat, dii anh sang, khong co gié ltia. Can
giit cho chudng trai luon khé rao, thong thoang, du anh sang; mat vé
mua hé va 4m vao mua dong.

Nhiét do chudng nudi nén nam trong pham vi tir 20 dén 30°C. Nhiét
do chuong nudi dugce do ¢ do cao trén dau vat nudi. Chang han d01
v6i chudng nudi ngan, trung binh sir dung chup dén sudi cong suat
200W cho 75 — 140 con ngan.

Mat do chuong nuéi ty 1¢ thuén voi do am trong khong khi. Do do,
néu d6 4m cao can phai dao chat don chuong va cho thém chét don
chudng kho hang ngay dé gitr cho vat nudi 4m chan va sach sé.

Vi nhitng vat nudi méi sinh (1-2 tuan), sé gio chiéu 24/24h, sau d6
giam dan. Anh sang phai dugc phan bd déu trén dién tich chudng
nuoi. Ban ngay nén tan dung anh sang ty nhién thay cho dén di¢n.
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PHAN V: TIET KIEM NANG LUQNG VA SU DUNG AN TOAN THIET
BI TRONG SAN XUAT CONG NGHIEP, TIEU THU CONG NGHIEP

1. Tw van xay dung hé théng quan Iy ning lweng:

/7
0.0

)

Quan ly nang luwgng (QLNL) la gi?

La mot qua trinh quan 1y, tiéu thu ning luong tai don vi nhim dam béao

nang lugng dugc st dung hi¢u qua, tiét kiém. QLNL bao gém toan bd cac

linh vuc ¢6 lién quan dén tiéu thu nang lugng tai co s& san XUAt, khong

nhitng luu ¥ dén viée tiéu thu ning luong cua thiét bi, may méc, ma con

phai dic biét chu trong dén viéc tim kiém giai phap dé co thé van hanh may

moéc, thiét bi mot cach tét nhat.

Loi ich ciia hé thdng QLNL:

- Cho phép quan 1y gia ning luong c6 hé théng nham tiét kiém chi phi
nang luong.

- Giam chi phi van hanh va bao dudng.

- Nang cao nhan thirc ctia nhan vién vé tiét kiém ning luong, giam ton
hao nang luong.

- Xay dung duogc ké hoach va muc tiéu su dung nang lugng.

- Xay dung duoc quy trinh kiém soat, xac nhan viéc st dung ning luong
tai don vi.

- HOb trg cac hé thong quan 1y chit luong khac nhu ISO 14001, quan 1y
chat lugng toan bo (TQM).

L trinh xiy dung hé thong QLNL bén virng gdm 4 buérc:

Bwéc 1: Panh gia hién trang QLNL. Két qua dénh gia s& phan anh ning luc

cua don vi trong vi¢c xay dyng va van hanh h¢ théng QLNL tai don vi.

Buwéc 2: Chuan bi vé khau t6 chirc. Thiét 1ap mot Uy ban QLNL véi trach

nhiém chinh 12 xay dung va quan 1y cac hoat dong trong hé thong tuan theo

quy trinh 1am viéc di duoc théng nhit trong toan bd don vi. Pong thoi,

thiét 1ap cac bo phan QLNL, trong d6, can bd QLNL (Energy Manager) co

nhiém vu lanh dao, thyc hién cac hoat dong QLNL trong don vi, dong thoi,

co trach nhiém bao céo truc tiép cho 1anh dao don vi cdc van dé lién quan

dén ning luong. Pi twong ndy cé thé 1a can bd chuyén trach hoic kiém

nhiém.

Buéc 3: Thuc hién cic bién phép tiét kiém ning luong (kiém toan ning

luong), lya chon muyc tiéu tiét kiém va ké hoach thuc hién. Gdm 5 nhiém vu

chinh:

- Thuc hién kiém toan ning luong so b va chi tiét.

- Lua chon céc bién phap tiét kiém nang luong trén co so két qua kiém
toan nang luong.

- Xay dyng cac nhém nhan vién dé thyc hién timg bién phap tiét kiém
nang luong da duoc lya chon.

- Dé xuit ngan sach va ké hoach thuc hién.
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T6 chirc dao tao cho cdc nhom nhan vién thuc hién timg bién phap tiét
ki€ém nang luong.

Buwéc 4: Két hop hé thong QLNL voi cac h¢ thdng khac trong don vi.
Muc tiéu 1a dua cac hoat dong tiét kiém nang lugng vao trong cac quy trinh
san xuat ciia don vi. C6 5 nhiém vy chinh can lam:

Thiét lap thu tuc giam sat — xac nhan.

Nhan dang hé théng kiém toan nodi bo hodc bén ngoai dé xac nhan mot
cach doc 1ap cac két qua giam sat — xac nhan.

Thiét 1ap quy trinh lam viéc chuan nham tiét kiém ning luong.

Xay dung ké hoach hau kiém toan ning lugng va ké hoach danh gia.

T6 chirc dao tao cho cac nhan vién don vi sau khi da kiém toan, quy trinh
lam viéc va ké hoach danh gia.
2. St dung dong co dién:

< Pong co can duoc kiém tra thudng xuyén va bao dudng, sira chira dinh ky,
giip van hanh an toan, on dinh va tiét kiém dién nang, tang tudi tho cho
may. Cu thé nhu sau:

Kiém tra d6 4m, néu d6 4m cach dién vuot mic cho phép thi phai siy
kho; trude khi dong dién phai kiém tra ca phan co ctia dong co va phan
co cua thiét bi, xem c6 tron tru khong, bi (bac dan) bi do mon khong,...
Khi céac thiét bi ¢6 chiéu quay vé mot huéng thi dong co chay phai theo
huong do, néu nguoc chiéu thi phai ddo cach dau cua dong co dién theo
so do dau.

Khi chay thiét bi, néu nhiét 6 dong co vao khoang 60° thi binh thuong
(kinh nghiém dan gian 13 so vao dong co dém duge tur 1 to1 10), néu
néng qua thi phai dimg ngay kiém tra,...Néu cé tiéng kéu, tiéng go tir
dong co di¢n thi phai dung chay dong co ngay,...Truong hop dong co
sir dung ro le hen gio' ma bi qua néng, thi phai cho cho ngudi dong co,
dleu chinh lai ro le nhiét va phai dung dién qua 6n 4p. Khi mat dién thi
ngit cAu dao cta thiét bi va cau dao tong, dé phong lic c6 dién tro lai s&
lam hong dong co va gy lang phi dién.

< Chu y sap xép lich van hanh dong co hop 1y, tot nhat nén t6 chirc van hanh,
san xuat vao gio thap diém, vira ti€t kiém chi phi dung dién, vira gop phan
giam ap luc cho h¢ thong dién quoc gia.

Cau dao ty dong:

C?lu dao ty dong (MCB) c0 2 loai chinh: Loai bao vé qua dong, qua tai bang co
cau thanh ludng kim va loai chong dién giat, bao vé qua dong va ngan mach

role.

Trude khi st dung: Nén tinh toan dong dién cua thiét bi dién dang st dung
dé chon MCB hop 1y, vira dam bao an toan vura tiét kiém. Nhiéu nguoi ti€u
dung khong c6 chuyén mon vé dién cho rang chon MCB c6 dong dién dinh
mirc cao hon nhiéu so véi dong dién tai dé “chic chan” vé do an toan,
nhung nhu vay 1a mét quan niém sai 1am, khong an toan va gay lang phi.
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Khi st dyung: Truong hop xdy ra sy cd vé dién, MCB tong cat truéc MCB
ctia khu vuc bi su ¢6 1a do lip dat MCB cho tung khu vuc khong hop 1y,
khong dam bao tinh chon loc ngit dién khi c¢6 sy cd. Dé khic phuc hién
tugng nay, can phai thiét ké va chon MCB sao cho MCB nhanh lac nio
cling c6 dong dinh mirc thip hon MCB tong.

. Str dung cong to dién tir 3 gia:

R/
L4

Cong to dién 3 gia hién chi yéu dung cho cac ho tiéu thu dién 3 pha cong

suat 16n hoat dong ca ngay va dém (cic xi nghiép, nha may, xuong san

xudt,..), san lugng trung binh trén 2000 kWh/thang. Cong to dién 3 gia co
nhiéu loai, do nhiéu hang khac nhau ché tao.

Trong qué trinh st dung, khach hang khong dugc phép tu y cai dat hodc

chinh stra cac thong s6 cong to. Quyén 1ap trinh va quan 1y cong to do bén

ban dién thuc hién.

Loi ich st dung cong to dién 3 gia:

- La mdt cong nghé hién dai trong quan 1y nhu ciu dung dién.

- Giup khach hang chu dong bd tri thoi gian st dung dién hop 1y, c6 thé
han ché sir dung dién vao gio cao diém. Qua d6, khach hang c6 thé kiém
tra cong suat sir dung cua phu tai, tiét kiém chi phi dién ning trong gia
dinh, co s& san xut, co quan, don vi.

- Giup nganh Dién 4p gia ban dién dung theo biéu gia dién bac thang cua
Chinh phu, han ché ton that thuong mai,...
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PHAN VI: SO LIEU THONG KE VE TIET KIEM PIEN

O Viét Nam, dé san xuit ra 1 kWh dién s& phat thai vao mdi trudng 0,43 kg CO,
Chi phi dau tu san xuit 1 MW dién tir nha may thuy dién 16n (trén 50 MW) 1a
1 triéu USD.

Theo diéu tra ndm 2008, tai TP HO Chi Minh, 65% nhiing ngudi dugc phong
van cho rang, hau hét hang x6m ctia minh déu khong thuc hién hanh vi tiét
kiém ndng lugng.

Giai doan 2010 — 2011, EVN déu tu khoang 34 ty dong cho cac chuong trinh
tiét kiém dién.

Theo Téng Cong ty Dién lyc TP.HCM, hi¢n san lugng di¢n tiét kiém trong 1,7
triéu khach hang sinh hoat, thip sang dat khoang 40 triéu kWh/nam. San luong
tiét kiém dién tai cac co quan hanh chinh su nghiép 1a 34 tri¢u kWh, gidam
14,4% so v6i trude khi c6 chi truong tiét kiém dién.

Nén sir dung binh nudc néng ning lugng mit troi, gitp cat giam phuy tai dinh.
Theo tinh toan, trong 2 nam 2010 — 2011, néu dwa 20.000 binh nudc néng ning
luong mat troi1 vao st dung sé cat giam duoc 30 MW cong suat dinh, tiét kiém
18,75 triéu kWh/nam, giam phat thai 85.312 tan CO, va giam dwgc chi phi
phat dién trong vong 7 nim la hon 100 ty dong.

Theo Chuong trinh quang ba, thiic day str dung binh dun nudc noéng bang ning
luong mat troi do EVN trién khai thuc hién trong 2 nam 2010 — 2011, s6 lugng
thiét bi lap dat truc tiép tir du an 1a 20.000 binh. Khach hang tham gia dwgc
hd tro 1 triéu ddng/binh tién mua thiét bi va duoc hd trg mot phan lap dat
thiét bi.

Trong nim 2008 — 2009, cac chuong trinh tiét kiém dién cia EVN di giup tiét
kiém 1.945 triéu kWh.

Nam 2010, c6 100 ngan h¢ gia dinh tai 10 quén ndi thanh Ha Noi da tham gia
phong trao “Str dung ning lwong hiéu qua trong mdi ho gia dinh 1a tiét kiém
cho thé hé twong lai” do UBND TP Ha Noi t6 chuc.

Nam 2010, tai TP HO Chi Minh, 87,6 ngan ho gia dinh trén dia ban da dang ky
tiét kiém dién nang voi Trung tim Tiét kién ning lugng TP. HS Chi Minh.

Giai doan 2005 — 2007, EVN d2 ban 1 triéu dén compact véi gia bang 50 %
so voi gia thi trudng, mdi gia dinh duge mua 2 dén; cac co quan thuoc UBND
thi tran, UBND x4, phuong, truong hoc déng tai dia phuong; cac to dan phd,
thon x6m dugc mua dén cho nhu cau chiéu sang dudng xa trong thon, ngd
xom,...

Giai doan 2008 — 2010, EVN tiép tuc trién khai chuong trinh 5 tri€u dén
compact dé cung cac nha cung cip phat trién thi trudng, thuc ddy sir dung dén
compact trong cong dong.

MGdi gia dinh Viét Nam chi can tit bot mot bong dén vao thoi gian tir 8h — 22h,
s& tiét kiém dugc hang ngan ty dong chi phi ngan sach dau tu cho viéc bd sung
ngudn dién, ludi dién.
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Tt thang 7 dén thang 12/2010, EVN trién khai chuong trinh d6i 1 triéu dén soi

dbt bang dén compact (loai 18 W) cho 800 ngan h¢ ngheo tai cac tinh Tay

Nam b6 va mot s6 tinh Déng Nam bg. Chuong trinh s& tiét kiém khoang 38,4

triéu kWh/nim. Trong 5 nim sé tiét kiém 192 triéu kWh, twong dwong

168,5 ty dong tién dién.

Thi truong dén compact di c6 su phat trién rat nhanh chéng, tir mirc tiéu thy

500.000 cai nam 2003, dén nam 2009 tiéu thu 31 triéu cai.

Nim 2010, ca nwée con khoang 20 triéu bong deén soi dét dang duoc sir

dung trong ho gia dinh, cha yéu 1 cac ho nghéo v6i mic sir dung binh quin

1,14 den/ho.

Pén Led 14 cong nghé méi co nhidu wu diém, c6 thé tiét kiém t6i 60% dién

niing so voi dén thong thuong, rat than thién véi moi truong..

Céc don vi dién luc khong tinh lgi nhuan trong viéc ban dén compact, nén gia

ban dén thap hon gia thi trudng tir 5 — 10%. Céac chuong trinh truyén thong

quang ba dugc thuc hién dong thoi véi viée phan phdi dén.

Theo thong ké cua Hoi chiéu sang Viét Nam, nam 2009, ca nudc c6 khoang

800 nghin béng dén chiéu sang cong cong vdi cac loai cong suat khac nhau,

mdi ndm tiéu thy hét 584 triéu kWh.

Theo danh gi4 hién nay, néu thyuc hién quan Iy nang luong:

> Trong linh vuc cong nghiép c6 thé tiét kiem dugc 20% - 25%.

> Khu vuc co quan hanh chinh sy nghi¢p con cé thé tiét kiém duoc 10% hodc
hon nira.

Téng dién ning tiéu thy cho tat ca cac linh vuc chiéu sang chiém khoang 25%

tong dién ning thuong pham, tuong duong trén 21 ty kWh/nam.

Theo tinh toan, néu ung dung cong nghé chiéu sang tiét kiém ning luong, mdi

nim nuéc ta cé thé tiét kiém dwoc 6,31 ty kWh.

Chi mot bong dén cao ap sir dung & thanh phd sé di thip sang sinh hoat cho ca

1 thon & vung sau, vung xa.

Du 4n chiéu sang hiéu qua truong hoc duogc thyc hién trong hai ndm 2006 —

2007. Pén nay, c6 khoang 15.000 phong hoc di dugc lap dat hé théng chiéu

sang twong ty v4i ngudn kinh phi tir quy hoi cha me hoc sinh, tir vén ngan sach

cua dia phuong va nganh gido dyc..

6 ty ddng/nam 13 s tién da tiét klem duoc nhd sy van hanh hiéu qua trong

chiéu sang cong cong & TPHCM cua Trung tim diéu khién hé thong chiéu

séng cong cong (thuoc Cong ty Chiéu sang cong cong TP H6 Chi Minh). Pay

1a trung tam diéu khién, quan 1y hé thong chiéu sang cong cong quy mo 1én

nhat nudc ta.

Néu thyc hién tét viéc tiét kiém nang luogng, trén 1.000 nha may dang hoat

dong trong cac KCX — KCN tai TP Hd Chi Minh s& tiét kiém dién ning

khoang 3%/ndm, tuong duong khoang 90 tri¢u kWh. Trong nam 2009, khu vuc

nay da tiét kiém 50 triéu kWh (chiém 27% san luong dién toan TP).
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Trwong Pai hoc Bach khoa
Bo mon Thiay khi va may thay khi

BAI TAP NOP HOC PHAN
Bom Quat May nén

Sinh vién nganh Ky thuat Nhiét

Ho va tén sinh vién
Lop dang ky hoc phan
Ma s6 sinh vién
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Pé bai
Tinh toan va chon thiét bi cho tram bom theo cac s6 liéu sau :
Q = (90 + 2 sb cudi ma s sinh vién) m3/h = 102 m*/h = 0,0283 m*/s
Han = (23 +2 6 cudi ma sé sinh vien ) m= 32 m
Nudc & nhiét do : t =20°C
Chiéu dai ng hat : 1; = 11+ s6 cudi msv =20 m
Chiéu dai ng day : 1, = 1500 + 3s6 cudimsv = 1512 m

Bai lam (cac hinh V& trong bai chi Ia vi du minh hoa, khong phai cua bai
nay. Tai liéu tra cru phai ghi rd tac gia, tén sach tra theo do thi, hinh vé ..., &
trang nao)

1. Tinh toan duong kinh va chon vat liéu ong :
a). Tinh toan dudng kinh 6ng :

Chon vén toc trén dudng éng hut 13 vy = 0,96 m/s
Van toc trén duong 6ng day 1a : vg = 1,86 m/s
( chon theo sach ..... trang ...)
Puong kinh dng hit :

dh = [ e - / $X00283 _ 520 (m) = 200 (mm)
\TvR 4 3.14%0.96

Puong kinh dng day
4. = [ 4.Q _ /4><0 0283 _
a NEZD B \ 3.14x1.86

= 0,14 (m) = 140 (mm)

b). Chon vat liéu dudng ong :
Chon vat liéu 1am dudng 6ng 1a éng thép méi, lip dat can than khong han ,
c6 do nham tuyét doi
A=0,17 (mm).
(Tratheo ....trang .... sach....... )

2. BO tri duwong 6ng xac dinh hé sb ton that cuc bo céc thiét
bi can thiét lap trén dudng ong (theo ban v& va cac thiét bi bd
tri):

Ta lap cac van hat va van day.....(thiét bj do mir]h chon)

Miéng hut cua 6ng hit phai dat duéi mire nudce ¢ bé hat khoang (0,5 + 1) m

dé khong khi khong lot vao miéng hat khi bom lam viéc , dong thoi lap sot

ludi chan dé tranh ket duong dng . Hé s6 ton that cua ludi chin 14

s =5,2(Tratheo ..... trang ....sach ....))



Chon kho4 ldp dit 13 khoa hinh dia phu thudc goc nghiéng o = 30° c6 hé

sb ton that khod 13 :

£ =3,91.

Tri s6 € khi d; = d; phu thudc goc ngodt dot cua dng cé tiét dién tron 14

khi gbc ngoat

a=90° thi ¢, =1,10 ( Tratheo ..... trang .... sach ....)

(]

k T —

n |

/T////M

Hdh=52m

3. Tinh toan h¢ s0 A trén cac duong ong :
Chét 16ng chay trong 6ng 13 nude ¢ 20°C nén ta co6 hé sé nhot la : v =
(Tratheo ..... trang ....sach ....)

H¢ s6 Raynold trén dudong ong hut 1a :
Vhdp 0.96x0,2

1,006. 10 ° m?/s

Ren =

¥

Hé s6 Raynold trén dudng éng day 12 :

= =190854,87 > 2320

~ 1,006.1076




Reg = 2254 = 20252 = 258846,92 > 2320
Vay trang thai chay trén duong dng hut va dng day 1a trang thai chay rdi .
Hé s6 ma sat trén dudong dng A
Gia thiét chit 10ng chay trong dng thudc khu vuc chay réi thanh khong
hoan toan nham

~ A=0,1(1,46.= —+ = )“*25

Trén dudng 6ng hat

0,25
A= 01 1465 27, 100 = 0,0205
200 19085487

Trén dudng 6ng day :

0,25
xdzo{ue Otz 100 J = 0,0216
140 25884692

2 L gt _ 191d
Kiém tra lai : c6 I :27[2)? ; I, = Ava
I = 27(52)%/7 = 87216,6 < Rer
la = 27(-=2)%/7 = 58018,8 < Ry
lop = ——2_ = 1569414 > Ry
0,17.,/0.0205
191x140
l,g =—————==1070251 > R4
0,174/0,0216
Vay gia thiét chat 1ong chay roi thanh khong hoan toan nham 1a ding . Vay
A= 0,0205
A¢ = 0,0216
Tén thit trén dudng 6ng hut :
_, v (0967 _
hdh = khdh 2.9 =0,0205x lj 2 ﬁ = 0,096( m)
Tén thit trén dudng 6ng day :
L vg 1512 _ (186)2 _
Naa= kddd 20 0,0216X o1z X ol 41,134( m)



Tinh ton that so bo :
Cot 4p theo yéu cau Hye = Han + e = Hg + k.Q°
Trong do :

if‘.‘. . 1 I-d.' 1 8
k= [(Khd—?1 + gt Cnt Ck)-d—ﬁ + (%dd—d +3Cn+ Ck)-d—é 1z,

= [(0,0205.22 + 52 + 1,1+ 3,91).—— + (0,0216 2212 + 31,1+
0.2 0,2* 0,14
1 8
3,91). |
) 0,14“] 314% x9,81
= 52411,92
Vay h, = 52411,92Q° (Q:ms)

s Hye =32+52411,92Q% = 32 + 52411,92 x 0,0283% = 73,98 (m)

4. Chon kiéu bom , xay dung duong dac tinh ludi , dac tinh
co ban va diém lam viéc cua bom.
Duya vao dac tinhsobd : Hy,c=73,98 (m)
7 Q=102 (m*/h)
Va so tay mady bom , ta chon dugc loai borm’Eta R 125-500/2 c¢6 duong
kinh banh cong tac D =340 mm, Cong suat 32,5 kW
Cac kich thudc ctia bom : n = 1450 v/ph.

DN; = 150 mm M4 hiéu dé : 332

DN, =125 mm b, =800 mm; b, =550 mm
a =245 mm b;=550 mm; b, =290 mm
e =270 mm gla:M16 x 320 mm
h; =300 mm hs= 448 mm
h, = 300 mm l;=1850 mm: |, =1300 mm
X =200 mm V =235 mm

(c6 ban vé& bé tri chung bom va dong co kéo bom) Dya vao dic tinh ctia bom ta
c6 bang sau :

QmYh) | 0 | 30 | 50 80 | 100 | 120 | 150 | 180 | 200

H(m) | 78 | 76,8 76 74,7 | 736 | 72 | 69,6 | 66,5 | 63,8

H 0 | 043 | 0,65 o,/8 1073|065 | 050|045 | 021

Ht

Hyc




V6i s6 liéu trén ta vé dugce duong dic tinh (H - Q), (n-Q) ctia bom (6 ban

v&) . Voi phuong 4n ndy ta can dung 1 bom va 1 bom du tri.

V& duong dic yéu cau

Taco : hi.q=32+52411,92Q° (Q:ms)
Qm’h) | 0 30 50 80 100 120 150
Hyc(m) | 32 | 3564 | 4211 | 57,88 | 72,44 | 90,24 |[122,99

(c6 thé tinh riéng nhu bang sau)

Nhan xét :

Tai vi tri luu lugng Q = 102 (m*/h) thi ta cé h¢- Q = 73,98 (m ), gin nhu
tring ngay tai diém ta tinh so bo va hiéu suat 78% (gan Aopt) nén ta khong
can diéu chinh bom.

Do thi thé hién dic tinh va théng s6 ctia bom 1am viéc nhu hinh v& (hinh vé
minh hoa khong phai cua bai nay).

H(m)
160 }
|
140 > | ——DACTINH
| BOM
' —o—HIEU SUAT
120 = J'_ —s—DACTINH
100 = 100 Yéu cau
80 A g0 (%)
//,B’f // ] —
60 3 60
40 = — 40
20 =1+ 20
//
0 ¥ 0
0 10 20 30 40 Q(L/s)




5. Nhitng van dé co ban lap rap ,van hanh va bao dudng thiét bi
tram bom:

Chiéu cao bd tri bom Hg :
Chiéu cao bo tri bom Hgs nhdm tranh hién tugng xam thuc bom dugc tinh
theo cong thirc sau :

v

Hs =10 —
Trong do :
e V(m) : 1a cao trinh dat bom (so v6i myc nude bién), Chon V =900 (m)
h ¢ : TOn that trén duong ong hut :

—hn—906.H

200

8

if’.‘. . 1 2
hth—()«hdh + ‘:-ﬂ"'Cn"'Ck)-d;{-Ezg . Q

= (0,0205.= + 5,2+ 1,1+ 3,91 )X — X ——— x 0,0283” = 0508

0,2* " 3,14%%9,81
(m)

eH (m): Cotap cuiabom: H=73,98 (m)
8 : Hé sb xam thuc
& =(0,00017 + 0,00022 )n,**
Vi ng 1a s6 vong quay dac trung cua bom :
1 I? .
ns=3,65— I (v/ph) (Q: m¥s)

1430 v IID.DZEZ — 35’3 (V/ph)

£/ 73,98 *.‘|I £ 73,9

= Ns=3,65 x

=  ©=(0,00017 + 0,00022 ).35,3*3= 0,01969 + 0,02548
Chon 6=0,02548

Vay cao trinh dat bom 1a :
900

Hs = 10— . — 0,508 - 0,02548 x 73,98 = 6,637 (m)
Nhu vay hé théng khong bi xam thyc .

—Liap rap phai chil y dén cac thiét bi, ddng ho do 4p sudt , dong hd do chan
khong, do dién , khi can thiét phai lap van 1 chiéu & dng hut va dng day
dé d& dang mdi bom va khoi dong bom.

~Trude khi cho bom 1am viéc phai mdi bom ,c6 thé mdi bang nhiéu cach :

+ Tao chan khong trong bom va dng hit bang bom chan khong hodc bom
phun tia .

+ Cho chét 16ng trén bé chira chay vé bom va 6ng hit qua dng day hoic
mot phan dudng dng phu .



~ Trude khi khoi dong bom can kiém tra ddu m& trong bom va dong co , cac
mdi ghép bu 16ng va hé théng dién .

- Khi khai dong bom cho dong co quay 6n dinh rdi mdi tir tir mé khoa & dng
day (i véi bom ap suat thip thi nguoc lai , mé khoa éng ddy trude roi méi
khoi dong , néu khong dong co s& kho khoi dong va dé bi qua tai ).

~Trong khi bom lam viéc can thehéo ddi ddng ho do , cha ¥ nghe tiéng may
dé kip thoi phat hién nhirng hién tugng bat binh thudng va xir 1y kip thoi .

—Khi chuén bj tit may , lam thur tu nguoc lai voi khi cho may chay , dong
van ¢ dng day trudc , tit may sau.

~Khi bom lam vié chat 1ong khong 1én hodc it 1én can phai dimg may dé
kiém tra lai:

+ Cac van ¢ 6ng ddy va ong hit.

+ Lué6i chin rac ¢ bi lap kin hodc miéng 6ng hat khong ¢ dung do can
thiét cach mat thoang ctia bé hut .

+ Banh cong tac quay nguoc .

~ Xuét phat tir duong dic tinh va nhu cau ctia ngudi tiéu dung ta ding
phuong phap diéu chinh lai bom nhu sau :

+ Ta giit nguyén dudng dic tinh (H - Q ), thay d6i (hy- Q) bang cach
thay d6i hé s ton that ¢ , thay d6i d6 mé ciia van ddy , ing dung khhi
diéu chinh lvu luong.
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Nang luwgng gio

Ning lwong gi6 13 dong ning cna khong khi di chuyén trong bau khi
quyén Trai Dat. Nang luong gio 12 mot hinh thic gian tiép cua ning

lwong mit troi. Str dung ning lugng gio 1a mot trong cac cach liy niang

luong xa xua nhat tir mdi trudng tu nhién va da duoc biét dén tir thoi ky
C0 dai.

Sw hinh thanh nang Iwong gié

Buc xa Mit Troi chiéu xudng bé mit Trai Dat khong dong déu 1am cho
bau khi quyén, nudc va khdng khi nong khong déu nhau. Mot nira bé mit
cua Trai Dat, mat ban dém, bi che khuat khong nhan duoc birc xa cia
Mt Troi va thém vao dé 1 birc xa Mit Troi & cac viing gan xich dao
nhiéu hon 13 & cac cuc, do d6 c6 su khac nhau vé nhiét o va vi thé 1a
khéc nhau vé 4p suat ma khéng khi giira xich dao va 2 Cyc cling nhu
khéng khi gitra mit ban ngdy va mat ban dém cua Trai D4t di dong tao
thanh gio. Trai DAt xoay tron ciing gop phan vao viéc 1am xoay khéng khi
va Vi truc quay cua Trai Dat nghiéng di (so véi mit phang do quy dao
Trai Dat tao thanh khi quay quanh Mt Trdi) nén ciing tao thanh cac dong
khong khi theo mua.

Ban dd van toc gio theo mua

Do bi anh hudng boi hiéu tmg Coriolis dugce tao thanh tir sy quay quanh
truc ctia Trai Dat nén khong khi di tir vang ap cao dén ving ap thap
khéng chuyén dong thang ma tao thanh cdc con gio xody co chiéu xoay
khac nhau gitta Bic ban cau va Nam ban cau. Néu nhin tir vl tru thi trén




Bic ban cau khong khi di chuyén vao mot viing &p thip nguoc véi chiéu
kim dong ho va ra khoi mot vung ap cao theo chiéu kim dong ho. Trén
Nam béan cau thi chiéu huéng nguoc lai.

Ngoai c4c yéu té co tinh toan cau trén gi6 ciing bi anh hudng béi dia hinh
tai ting dia phuong. Do nué6e va dat c6 nhiét dung khac nhau nén ban
ngay dat nong 1én nhanh hon nudc, tao nén khac biét vé ap suat va vi thé
c6 gio thoi tir bién hay hd vao dét lién. Vao ban dém dét lién ngudi di
nhanh hon nudc va hiéu tmg ndy Xay ra theo chiéu nguoc lai.

Vat ly hoc vé ndng lwong gié

Ning lugng gi6 1a dong ning cua khong khi chuyén dong véi van tdc V.
Khoi luong di qua mot mat phang hinh tron vudng goc véi chicu gié
trong thoi gian t la:

m=pV = p- Avt = p - wrvt

V6i p la ty trong ciia khong khi, V 1a thé tich khdi luong khong khi di qua
mat cat ngang hinh tron dién tich A, ban kinh r trong thoi gian t.

Vi thé dong ning E (kin) va cong suat P ciia gio 1a:

1 T
E;;mzﬁm-vzziprgt-va

E;;' m
_P: T _ = 2.'U3
¢ 27"

Piéu dang chu y 14 cdng sut gi6 ting theo luiy thtra 3 cua van toc gio va
Vi thé van tdc gi6 12 mot trong nhing yéu t6 quyét dinh khi mudn st dung
nang lugng gio.

Cong Sut gi6 co thé duoc sur dung, thi du nhu thong qua mot tudc bin gid
de phat dién, nho hon rat nhleu s0 vo1 nang luong cua luong gio vi van
tc clia gio o phia sau mot tuoc bin khong thé giam xudng bang khong.
Trén ly thuyét chi co thé 14y t6i da 1a 59 ,3% nang luong ton tai trong
IUOng gi0. Tri gia cua ty 1¢ gitra cong suat 1ay ra duoc tir gié va cong suat
ton tai trong gid duoc goi 12 hé sb Betz (xem Dinh luat Betz), do Albert
Betz tim ra vao nam 1926.

C6 thé giai thich mot cach d& hiéu nhur sau: Khi nang lugng dugc lay ra
khoi ludng gid, gio s& cham lai. Nhung vi khéi lugng dong chay khong
khi di vao va ra mot tudc bin gi6 phai khong dbi nén ludng gio di ra véi



van tdc cham hon phai mo rong tiét dién mit cit ngang. Chinh vi ly do
nay ma blen d6i hoan toan ning lugng gio thanh nang luong quay thong
qua mot tude bin gi6 1a diéu khong thé dugc. Truong hop nay dong nghia
Véi viée 1a luong khong khi phia sau mot tude bin gié phai dung yén.

Sw dung nang lweng gié

(=2
Coi xay gio
Doc bai chinh vé lich s dung nang luwong gid

Nang lugng gi6 da duogc su dung tir hﬁng tram nam nay. Con ngudi da
dung nang luong gié dé di chuyén thuyen budm hay khinh khi cau, ngoai
ra nang luong gié con duoc sir dung dé tao cong co hoc nhd vao cac cdi
xay gio.

Y tuong dung ning lugng gié dé san xuat dién hinh thanh ngay sau cac
phat minh ra dién va may phét dién. Lic dau nguyen tic cua cdi xay gio
chi duoc bién doi nho va thay vi 1a chuyén d6i dong niang cua gié thanh
nang lugng co hoc thi diing may phét dién dé san xuét ning luong dién.
Khi bé mén co hoc dong chay tiép tuc phat trién thi cac thiét bj xay dung
va hinh dang cta cac canh quat ciing dugc ché tao dic biét hon. Ngay nay
ngudi ta goi d6 tude bin gio, khéi niém cdi xay gié khong con phi hop
nita vi ching khdng con ¢ thiét bi nghién. Tir sau nhitng cudc khung
hoang dau trong thap nién 1970 viéc nghién ciru san xuat nang luong tir
cac ngudn khac duoc day manh trén toan thé gidi, ké ca viéc phat trién
c4c tudc bin gi6 hién dai.




S&n xuét dién twr ndng lwong gié

Vi gi6 khong thdi déu din nén ning luong dién phat sinh tir cac tude bin
gi6 chi co thé dugc su dung két hop chung voi cac ngudn nang luong
khac dé cung cép nang luong lién tyuc. Tai chau Au, cac tudc bin gié dugc
ndi mang todn chau Au, nho vao dé ma viée san xuit dién c6 thé dugc
diéu hoa mot phan. Mot kha nang khac 12 sir dung cac nha may phat dién
c¢6 bom trir & bom nudc vao cac bon chira & trén cao va dung nudc dé
van hanh tudc bin khi khong du gi6. Xay dung cac nha may dién c6 bom
trir nay la mot tac dong 16n vao thién nhién vi phai xay ching trén cac
dinh nti cao.

Mt khac vi c6 &nh sang Mat Troi nén gid thdi vao ban ngay thuong
manh hon vao dém va vi vdy ma thich ing mot cach ty nhién véi nhu cau
ning luong nhiéu hon vao ban ngay. Cong sudt dy trir phu thudc vao do
chinh xac cua du bao giod, kha ning diéu chinh cta mang ludi va nhu cau
dung dién. (Poc thém thong tin trong bai tuc bin gid).

Ngudi ta con c6 mot cong nghé khac dé tich trir nang lwong gio. Canh
quat gi6 s& duogc truyén dong truc tiép dé quay may nén khi. Pong ning
cua gi6 dugc tich lily vao hé théng nhiéu binh khi nén. Hé thong hang
loat binh khi nén nay s& duogc luan phién tuan ty phun vao cac turbine dé
quay may phat dién. Nhu vdy nang luong gi6 duoc luu trir va str dung 6n
dinh hon (du gi6 manh hay gi6 y€u thi khi van luén duoc nén vao binh,
va nguoi ta s& d& dang diéu khién cuong d6 va luu lugng khi nén tir binh
phun ra), hé thdng cac binh khi nén s& duoc nap khi va xa khi luan phién
dé dam bao sy lién tuc cung cap ning luong quay may phat dién (khi 1
binh dang xa khi quay may phat dién thi cac binh khac sé dang dugc canh
quat gio nap khi nén vao).

Néu cong tit ca cac chi phi bén ngoai (ké ca cac tac hai dén moi truong
thi du nhu vi thai cac chat doc hai) thi nang lugng gio bén canh sttc nude
& mot trong nhiing nguon nang lugng ré tién nhat ([1]).

Khuyén khich str dung nang lwong gié




Tudc bin gi6 tai by bién Dan Mach

Phét trién nang lwong gid duoc tai tro tai nhidu nudc khong phu thude
vao duong 16i chinh tri, thi du nhu thong qua viée hoan tra thué (PTC tai
Hoa Ky), cac md hinh han ngach hay d4u thau (thi du nhu tai Anh, Y)
hay thong qua cac hé thong gia t6i thiéu (thi du nhu Dirc, Tay Ban Nha,
Ao, Phép, B6 Dao Nha, Hy lap). Hé thng gia t6i thiéu ngay cang pho
bién va da dat duoc mot gia dién binh quan thap hon trude, khi cong suét
cac nha may lap dit cao hon.

Trén nhiéu thi truong dién, ning lwong gid phai canh tranh vdi cac nha
may dién ma mot phan dang ké da duoc khiu hao toan bo tir 1au, bén
canh d6 cong nghé ndy con twong d6i méi. Vi thé ma tai Birc c6 dén bl
gi4 giam dan theo thoi gian tir nhitng nha cung cép ning luong thong
thudng dudi hinh thirc Luat ning luong tai sinh, tao diéu kién cho nganh
cong nghiép tré ndy phét trién. Bo luat nay quy dinh gia t5i thiéu ma cac
doanh nghiép van hanh lu6i dién phai tra cho cac nha méy san xuat dién
tir ndng luong tai sinh. Murc gia duge an dinh giam dan theo thoi gian.
Nguoc véi viée trg gia (thi du nhu cho than da Dirc) viéc khuyén khich
nay khdng xuit phat tir tién thué, cac doanh nghiép van hanh luéi dién co
trach nhiém phai mua v&i mdt gia cao hon.

Bén canh viéc pha hoai phong canh ty nhién nhitng ngudi chdng ning
luong gi6 ciing dua ra thém cac 1y do khac nhu thiéu kha nang trit ning
lugng va chi phi cao hon trong viéc mé rong mang ludi tai dién cling nhu
cho ning lugng diéu chinh.

Théng ké

Puc va sau d6 1a Tay Ban Nha, Hoa Ky, Pan Mach va An D6 14 nhiing
quoc gia st dung nang luong gid nhicu nhat trén the gioi.

Cong suit dinh mirc lap dit trén thé gioi

Trong s6 20 thi trudng 16n nhat tren thé gi61, chi riéng chau Audico 13
nude véi Puc 1a nude din dau vé cong suat ctia cic nha may dung ning
luong gid véi khoang cach xa so vai cac nudce con lai. Tai Puc, Pan
Mach va Tay Ban Nha viéc phét trién ning lugng gié lién tuc trong nhiéu
nim qua dugc nang d& bang quyét tim chinh tri. Nho vao d6 ma mot
nganh cong nghiép méi d4 phét trién tai 3 qudc gia ndy. Cong nghé Pirc
(bén canh cac phat trién mai tr Pan Mach va Tay Ban Nha) da dugc st
dung trén thi truong nhiéu hon trong nhitng nim vira qua .



Nam 2007 thé giéi da xay moi duoc khoang 20073 MW dién, trong d6
MY véi 5244 MW, Tay Ban Nha 3522MW, Trung Qudc 3449 MW, 1730
MW & An D6 va 1667 ¢ Dirc, nAng cdng suat dinh mirc cua cac nha may
san xudt dién tir gi6 18n 94.112 MW. COng suat ndy c6 thé thay doi dua
trén strc gioé qua cac nam, cac nudc, cac vung.

S6 thir tur

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20

Quécgia  Cong sudt (MW)
Puc 22.247
My 16.818
Tay Ban Nha 15.145
An Do 8.000
Trung Qudc 6.050
ban Mach 3.125
Y 2.726
Phap 2.454
Anh 2.389
Bb Pao Nha 2.150
Canada 1.846
Ha Lan 1.746
Nhat 1.538
Ao 982
Hy Lap 871
Uc 824
Ai Len 805
Thuy Dién 788
Na Uy 333
Niu Di Lan 322
Nhiing nudc khac 2.953
Thé gi6i 94.112

Nguén: World Wind Energy Association, thdi diém: Cudi 2007 va dich
tor Wikipedia DBuc



TS. HOANG DUONG HUNG

NANG LUQNG MAT TROI
LY THUYET VA UNG DUNG
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LOI NOI PAU

Nhu cdu vé ndng hiong ciia con ngudi trong thoi dai khoa hoc ky
thudt phdt trién ngdy cang tang. Trong khi dé cdc ngudn nhién liéu du
trit nhu than da, dau md, khi thién nhién va ngay cd thily dién déu co
han, khién cho nhan loai diing tridc nguy co thiéu hut ndang hiong.
Viéc tim kiém va khai thdac cdc nguén ndng hiong mdi nhu ndng hiong
hat nhdn, nang luong dia nhiét, nang luong gio va ndng liong mdt
troi ... la hudng quan trong trong ké hoach phdt trién ndng hiong,

Viéc nghién ciu sit dung ndng liong mdt troi ngay cang digc
quan tam, nhdt la trong tinh trang thiéu hut ndng hiong va van dé cdp
bdch vé méi triong hién nay. Ndang hiong mdt troi digc xem nhu la
dang ndng hiong wu viét trong tuong lai, do la nguén ndng higng sdn
co, siéu sach va mién phi. Do vdy ndng liong mdt troi ngay cang dugc
sif dung rong rdi J cdc nidc trén thé gidi.

Néi dung cudn sdch dioc bién soan mot cdach tuiong doi 6 rang dé
hiéu nho kinh nghiém gidng day, nghién ciiu lau nam va kinh nghiém
thiic té cila tic gid trong linh viic ndng lhiong mdt troi. Trong qud
trinh bién soan, tdc gid da cd tham khdo nhiéu tai liéu ciia nhiéu tdac
gid trong va ngoai midc. Cuén sdch didc chia ra lam hai phan:

- Phdn mot: Mdt trdi va Ndng lhiong mdt troi
- Phdn hai: Ung dung Neng liong mdt troi
Cudn sdch digc bién soan vdi muc dich lam tai liéu tham khdo cho
sinh vién chuyén nganh Cong nghé Nhiét Lanh va nhiing ai quan tdm
hoc tdp, nghién ciiu vé nang lhiong mdt tréi. Cuén sach mdi dioc bién
soan lan dau nén chdc chdn khong tranh khdi nhiing khiém khuyét.
Tdc gid rdt mong nhdn dugc cdc y kién gdp y tii ban doc.

Tdc gid xin chdn thanh cdm on cdc dong nghiép khoa Cong nghé
Nhiét Pién lanh, triong Dai hoc Bdach khoa Da Ndng da dong vién,
gitp do cho tdc gid trong qud trinh bién soan.

TAC GIA






CHUONG 1

r

MAT TROI VA TRAI PAT

1.1. CAU TRUC CUA MAT TROI
Mit tri 1a mot khéi khi hinh cau ¢é dudng kinh 1,390.10°%km
(16n hon 110 lan duong kinh Trai dét), cdch xa trai dat 150.10°%km

Hinh 1.1. Bén ngoai mdt troi.

(bing mot don vi thién vin
AU énh sang Mit tréi can
khoang 8 phut dé vugt qua
khodng nay dén Trai dat).
Khéi lugng Mit trdi khodng
M, =2.10°%kg. Nhiét do T,
trung tAm mit troi thay doi
trong khoang ti 10.10°K
dén 20.10°K, trung binh
khodng 15600000 K. O
nhiét d6 nhu vay vat chat
khong thé giti dudc ciu tric
trat ty thong thudng gdém
cac nguyén ti va phan ti.

N6 trd thanh plasma trong d6 céc hat nhan ciia nguyén ti chuyén dong

tach biét vdi cac electron. Khi cac hat nhan tu do ¢ va cham véi nhau
s& xuét hién nhiing vu né nhiét hach. Khi quan sat tinh chét cta vat
chat ngudi hon trén bé mit nhin thdy dudc clia Mt trdi, cac nha khoa
hoc da két luan ring cd phan ung nhiét hach xay ra & trong long Mit

troi.

Vé ciu tric, Mit tréi c¢6 thé chia 1am 4 vung, tit ca hgp thanh
mot khéi cau khi khong 16 (hinh 1.2). Vung gitia goi 1a nhan hay "I67"

c¢6 nhiing chuyén dong déi Iuu, noi xay ra nhiing phan ting nhiét hat



nhan tao nén ngudn ning lugng mit trdi, ving ndy ¢ ban kinh khodng
175.000km, khéi lugng riéng 160kg/dm?, nhiét do udc tinh tr 14 dén
20 triu do, 4p suét vao khoang hang trim ty atmotphe. Vung ké tiép

s i o =

Hinh 1.2. Cdu triic ciia Mdt troi.

1a ving trung gian con goi la ving "ddi nguge” qua dé ning lugng
truyén ti trong ra ngoai, vat chat § ving nay gém c¢ sét (Fe), can xi
(Ca), nat ri (Na), stronti (Sr), créom (Cr), kén (Ni), cacbon ( C), silic
(Si) va cac khi nhu hidro (H,), héli (He), chiéu day vung nay khoang
400.000km. Tiép theo 1a ving "déi luu” day 125.000km vi ving
"quang cau” cé nhiét d6 khodng 6000K, day 1000km, & viing nay gém
cac bot khi sdi suc, c6 chd tao ra cac vét den, 1a cac hd xody cé nhiét
do thap khoang 4500K va cac tai Iffa c6 nhiét do ti 7000K -10000K.
Ving ngoai cung 1 vung bat dinh va goi 1a "khi quyén" clia Mt troi.
Nhiét do bé mit cla Mit troi 1a 5762K nghia la c¢6 gid tri du I6n dé
céc nguyén tif ton tai trong trang thai kich thich, ddng thoi di nhé dé &



day thinh thoang lai xudt hién nhiing nguyén ti binh thudng va cac
cAu tric phan ti. Dua trén co sé phan tich cic pho bic xa va hp thu
clia Mt tréi ngudi ta xdc dinh dudc ring trén mit tréi ¢ it nhat 2/3 s6
nguyén t6 tim thy trén Trai dit. Nguyén t6 pho bién nhét trén Mit
trdi 12 nguyén td nhe nhat Hydrogen. Vat chéit cla Mit tréi bao gdm
khoang 73.46% la Hydrogen va gan 24,85% la Hélium, con lai 1a cdc
nguyén td va cac chat khac nhu Oxygen 0,77%, Carbon 0,29%, Iron
0,16%, Neon 0,12%, Nitrogen 0,09%, Silicon 0,07%, Magnesium
0,05% va Sulphur 0,04%. Ngudn ning lugng buic xa chu yéu ctia Mit
troi 1a do phan tng nhiét hach tdng hop hat nhan Hydro, phan ting nay
dua dén sy tao thanh Heli. Hat nhan cta Hydrd cé mot hat mang dién
duong 1a proton. Thong thudng nhiing hat mang dién cung ddu day
nhau, nhung § nhiét do di cao chuyén dong cia ching sé& nhanh t6i
muic chung cd thé tién gn téi nhau ¢ mot khodng cach ma & d6 c6 thé
két hop vdi nhau dudi tac dung ctla cac lyc hut. Khi d6 cii 4 hat nhan
Hydro lai tao ra mot hat nhan Héli, 2 Neutrino va mot lugng buic xa v.
4H,! — He,* + 2 Neutrino + v (1.1)

Neutrino 1a hat khong mang dién, rat bén va cé kha ning dam xuyén
rt 16n. Sau phan ting cdc Neutrino 1ap tic rdi khdi pham vi mit troi va
khong tham gia vao cac "bién cd" sau dé.

Trong qu4 trinh dién bién cla phin ting ¢é mot lugng vat chét cla
Mit tréi bj mat di. Khéi lugng cla Mit trdi do d6 mdi gidy gidm
chuing 4.10° tin, tuy nhién theo cac nha nghién ctiu, trang thai cla Mt
troi vAn khong thay doi trong thdi gian hang ty nim ndia. Mdi ngay
Mit trdi sin xudt mot ngudn ning lugng qua phan ting nhiét hach lén
dén 9.10**kWh (tiic la chua ddy mot phan triéu gidy Mdt troi da gidi
phdng ra mot hiong ndng hiong tiong diong vdi téng sé dién ndng
san xudt trong mot ndm trén Trai dat).



1.2. PHAN UNG HAT NHAN TRONG MAT TROI

1.2.1. Phan ing tong hop hat nhan Héli
Trong qua trinh hinh thanh, nhiét d0 bén trong Mit trdi s€ ting
dan. Khi ving tdm mit trdi dat nhiét d6 T> 107K, thi ¢6 di diéu kién
dé x4y ra phan ting tdng hop Héli tti Hydro, theo phuong trinh:
4H' — He* +q. (1.2)
Day la phan ung sinh nhiét q = Am.c?, trong d6 ¢ = 3.10°m/s la
van toc 4nh sang trong chan khong, Am = (4my, - my,,) 1a khéi lugng bi
hut, dudc bién thanh ning lugng theo phuong trinh Einstein. M&i 1kg
hat nhan H' chuyén thanh He* thi bi hut mét khéi lugng Am = 0,01kg,
va giai phdng ra niang luong:
q=Am.c = 0,01.(3.10%* = 9.10'*J (1.3)
Lugng nhiét sinh ra sé lam ting ap suat khdi khi, khién mat trdi
phat ra anh sdng va buic xa, va né ra cho dén khi can bing vdi luc hip
dan. Mbi gidy Mit trdi tieu hiy hon 420 triéu tdn hydrd, giam khdi
luong Am = 4,2 triéu tin va phét ra ning luong Q = 3,8.10*°W. Giai
doan d6t Hydro clia Mit troi da dugce khéi dong cach day 4,5 ty nim,
va con tiép tuc trong khodng 5,5 ty ndm niia.
1.2.2. Phan ing tong hop Ciacbon va cic nguyén té khdc
Khi nhién liéu H, dung sip hét, phan ting tdng hop He sé yéu dan,
ap luc biic xa bén trong khong dil manh dé can bing luc nén do hép
dan, khién thé tich co lai. Khi co lai, khi He bén trong bi nén nén nhiét
do ting dan, cho dén khi dat tSi nhiét do 10°K, sé xay ra phan ung
tong hgp nhan Cacbon tii He :
3He' > C? +q (1.4)
Phin tng nay xdy ra § nhiét do cao, tdc do Idn, nén thsi gian
chay He chi bang 1/30 théi gian chdy H, khodng 300 triéu nim. Nhiét
sinh ra trong phan ting lam ting ap suét biic xa, khién ngéi sao né ra
hang trdm 1an so vdi trudc. Lic ndy mit ngoai sao nhiét do khoang



4000K, c¢6 mau dd, nén goi la sao dd khdéng 16. Vao thoi diém la sao
d6 khdng 16, Mt troi sé nudt ching sao Thiy va sao Kim, nung Tréi
dat dén 1500K thanh mot hanh tinh ndng chay, két thic sy song tai
day.

Két thuc qua trinh chay He, 4p luc trong sao gidm, luc hap dan
ép sao co lai, lam mat do va nhiét do ting lén, dén T=5.10°K s& xay ra
phan ting tao Oxy:

4C"2*— 30" +q (1.5)

Qua trinh chdy xay ra nhu trén, véi téc do ting dan va thdi gian
ngan dan. Chu trinh chdy - tdt - nén - chdy dudce ting tdc, lién tiép thuc
hién cdc phan ting tao nguyén té6 mdi O'® > Ne?® > Na?* > Mg >
A% > Si*#* > P > §2 > > Cr? -> Mn** > Fe*

Cac phan ting trén da tao ra hon 20 nguyén td, tan cung la Fe’®
(gdm 26 proton va 30 netron), toan bo qua trinh dudc ting tdc, xay ra
chi trong vai triéu nam.

Sau khi tao ra Fe*®, chudi phan ung hat nhan trong ngoi sao két
thic, vi viéc tong hop sit thanh nguyén té ning hon khong ¢é do hut
khdi luong, khong phét sinh ning lugng, ma can phai cip thém ning
luong.

1.3. TRAI PAT VA KHI QUYEN CUA TRAI PAT

Tréi dat dugc hinh thanh cach day gan 5 ty ndm tii mot vanh dai
bui khi quay quanh Mt troi, két ty thanh mot qua cau xdp tu xoay va
quay quanh Mt tréi. Luc hip dan ép qua cau co lai, khién nhiét do né
ting 1én hang ngan dg, 1am ndng chdy qua cau, khi dé cac nguyén to
ning nhu Sit va Niken chim dan vao tdm tao 16i qua dat, xung quanh
1a magma 16ng, ngoai cung 1a khi quyén so khai gdm H,, He, H,O,
CH,, NH; va H,SO,. Trai dat tiép tuc quay, tda nhiét va ngudi dan.
Cach day 3,8 ty nim nhiét do Trai d4t di nguoi dé Silicat néi 1én trén
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mit magma rdi dong cing lai, tao ra v6 trai dat day khoang 25km, véi
nui cao, dat bang va hé sau. Niang lugng phong xa trong long dat vdi
biic xa Mit trdi tiép tuc gy ra cac bién déi dia tng, va tao ra thém
H,0, N,, O,, CO, trong khi quyén. Khi quyén ngudi dan dén do nudc
ngung tu, gdy ra mua kéo dai hanh triéu nim, tao ra séng hd, bién va
dai duong.

Cach day gan 2 ty nidm, nhiing sinh vat dau tién xuat hién trong
nudc, sau dé phat trién thanh sinh vat cip cao va tién hoa thanh ngudi.

Trai dét, hanh tinh thi 3 tinh t0 Mt trdi, cung vdi Mit tring,
mot vé tinh duy nhat tao ra mot hé thong hanh tinh kép dic biét. Trai
dat 1a hanh tinh 16n nhét trong sé cac hanh tinh bén trong clia hé mit
tr6i v6i dudng kinh 6 xich dao 12.756 km. Nhin ti khong gian, Trai
d4t c6 mau xanh, ndu va xanh 14 cay véi nhiing ddm may tring thudng
xuyén thay doi. Bé mit Trai dat cé mot dic tinh ma khong mot hanh
tinh nao khac c¢d: hai trang thai clia vat chit ciing ton tai bén nhau 6 ca
thé rdn va thé 1éng. Vung ranh gidi gitia bién va dat lién 1a noi duy
nhat trong vii try c¢6 vat chat hién hitu 6n dinh trong ca 3 thé rin, 1dng
va khi.

Hanh tinh trdi d4t di chuyén trén mét quy dao gan ellip, Mit
troi khong & tdm cia ellip, ma 1a tai 1 trong 2 tiéu diém. Trong thoi
gian mot ndm, cd khi Trai dat gan, cé khi xa Mt trdi doi chut, vi quy
dao ellip ctia né gan nhu hinh tron. Hang nim, vao thang giéng, Trai
dat gn Mt troi hon so véi vao thang 7 khoang 5 triéu km, su sai biét
nay qua nhé so véi khodng cach mit tréi dén Trai dat. Chung ta khong
cam nhan dugc sy khac biét ndy trong mot vong quay clia Trai dét
quanh Mt tréi, hay trong mot ndm, sy khdc biét vé khodng cach nay
hau nhu khong anh hudng gi dén mua dong va mua he trén trai dat, chi
c6 diéu 1a vao mua dong chung ta § gan Mit trdi hon so véi mua he
chut it.

11



Trai dat chuyén
Cuc Béc dong quanh Mit troi,
dong théi nd ciling ty
quay quanh tryc cua
nd. Trong thoi gian
quay mot vong quanh
Mit troi, Trai dat quay
365 va 1/4 vong quanh
truc. Chuyén dong

Rg = 6378.140 km

quay quanh Mat trdi
tao nén boén mua,
Xich dao chuyén dong quay
quanh truc tao nén
ngay va dém trén Trai
Cuc Nam dat. Truc quay cua Trai
) dat khong thing géc
Hinh 1.3. Trai dat véi mit phing quf
dao, bdi thé chung ta cé mua dong va mua he. Trai dit quay, vi thé
ddi vdi chung ta ding trén Trai dat cé vé nhu cdc vi sao ¢d dinh dugc
gin chit véi qua ciu bau trdi quay xung quanh chung ta. Chuyén dong
quay cua Trai dat khong qua nhanh d€ luc ly tdm cta nd ¢6 thé bin
chung ta ra ngoai khong gian. Luc ly tm tac dung 1én moi vat cung
quay theo Trai dét, nhung vo cung nhd. Luc ly tAm 16n nhét & xich dao
n6 kéo moi vat thé 1én phia trén va lam ching nhe di chit it. Vi thé,
moi vat thé § xich dao can nhe hon nim phan ngan so vdi § hai cuc.
HAu qua cia chuyén dong quay lam cho Trai dit khong con ding la
qua cau tron déu nifa ma luc ly tdm 1dm cho nd phinh ra § xich dao
mot chut (hinh 1.3). Su sai khéc nay thuc ra khong dang ké, ban kinh
Tréi dat & xich dao 14 6.378.140km, 16n hon khoang céch tii 2 cuc dén
tam Trai dat 1a gan 22km.
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Su séng chi hién hiiu duy nhat trén Tréi dat. Trén cac hanh tinh
khac gan chung ta nhat nhu sao Kim thi qua néng va sao Hda qua
lanh. Nudc trén sao Kim nay da bdc thanh hoi nudc, con nudc trén sao
Hoa da dong thanh bing bén dudi bé mit clia né. Chi ¢ hanh tinh cla
ching ta 1a phu hgp cho nudc & thé 16ng vdi nhiét do ti 0°C dén
100°C.

Xung quanh Trai dét c6 16p khi quyén day khoang H = 800km
chiia N,, O,, H,0, CO,, NO,, H,, He, Ar, Ne. Ap sudt va khéi lugng
riéng ctia khi quyén gidm dan vdi do cao y theo quy luat:

p(y) = po-(1 - (&/(C,. To)).y)P* (1.6)
p(y) = po(1 - (&/(C,. To))-y)™ (1.7)

Khi quyén tdc dong dén nhiét do trén hanh tinh cla ching ta.
Céc vu phun trao nui Ifa cing vdi cac hoat dong cla con nguidi 1am
anh hudng dén cdc thanh phin ciu tao clia khi quyén. Vi thé, hé sinh
thai trén hanh tinh ching ta 13 két qua clia sy can bing mong manh
gilia cdc anh hudng khac nhau. Trong qua khii, hé sinh thai nay 1a mot
hé théng can bing ty diéu chinh, nhung ngay nay do tic dong clia con
ngudi ¢d thé dang 1a nguyén nhan lam vugt qua trang thai can bing
nay.

Ldp khong khi bao quanh Trai dét c6 thé tich khoang 270 triéu
km® va ning khoang 5.300 ty t4n de 1én than thé ching ta. Nhiing gi
ma chung ta cAm nhén dugc chi xdy ra trong ting thip nhat, cao
khoang 18km cta cot khong khi khong 16 nay, tuy nhién, phan nhé
nay lai déng vai trd quan trong nhat ddi vdi su séng trén hanh tinh clia
chung ta.

Trong khong khi chia khoang 78% phan i nito va 21% oxy
cung véi 1% argon va mét sé chat khi khac va hoi nudc trong dé c6
khoang 0,03% khi cacbonic. Mic dau ham lugng khi ccbonic rat nhd,
nhung lai déng mét vai trd quan trong ddi véi su séng trén trai dat.
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Cang 1én cao ap suét khong khi gidm va nhiét do cling thay doi rat
nhiéu, tuy nhién nhiét do ciia khong khi khong ha xuéng mot cach don
gidn khi ching ta tién ra ngoai khong gian, nhiét do khong khi gidm
va ting theo mot chu trinh nhét dinh (hinh 1.4). Nhiét d6 6 mdi tang
tuong ting véi mtic tich tu va loai ning luong tic dong trong tang dd.

Khi quyén clia Trai dét c6 thé chia lam 4 ting, trong dé mdi ting
c6 mot ki€u can bing ning ludng khic nhau. TAng dudi cung nhét goi
1a ting ddi luu (Troposphere) tang nay bi chi phdi béi anh sang kha
kién va tia hong ngoai, gin 95% tong sé khéi lugng va toan bd nudc
trong khi quyén phan bé trong ting nay ting ddi luu cao chi khoang
14km. Gan nhu toan b sy trao d6i ning luong gitia khi quyén va Trai
d4t xay ra trong ting nay. Mit dat va mit bién bj ham ndng 1én bdi

Quyén tu

A s R
uong tang khi quyén

Tang dién ly

Tang gitia
Tang binh luu

~ Téng déi luu

2000 3000 (K)

Hinh 1.4. Su thay déi nhiét dé theo dé cao ciia cdc tang khi quyén.
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anh ning Mit troi. Nhiét do trung binh trén bé mit Trai dat khoang
15°C, buic xa nhiét dong vai tro diéu tiét tu nhién dé gid cho nhiét do
trén mit dat chi thay doi trong mot dai ting hep.

Theo ly thuyét, cang 1én cao nhiét do cang giam T(y) = T, -
(g/Cp).y, nhung trong thuc té thi khong ding nhu vay. Trén ting déi
luu 13 ting binh luu (Stratosphere), tai day nhiét do bat dau ting trd
lai. Nhiét d¢ tai vung chuyén tiép gitia vang déi luu va vung binh luu
khoang -50°C, cang 1én cao nhiét do lai ting dan, tai ranh gidi cla
tang binh Iuu ¢6 d6 cao khoang 50km nhiét do ting lén khoang 0°C.
Nguyén nhan gay ra hién tugng nay 1a vi cic phan ti oxy (O,) va ozon
(0O,) hap thu mot phan cdc tia cuc tim dén t Mt trdi (90% ozon trong
khi quyén chua trong tAng binh luu). Néu tit ca cdc tia cuc tim nay ¢d
thé dén mat dét thi su séng trén Trai dit cd nguy co bi hiy diét. Mot
phan nhd tia cuc tim bi hip thu bsi O, trong tang binh Iuu, qua trinh
nay tach mot phan ti O, thanh 2 nguyén ti O, mot s6 nguyén ti O
phan ting v6i phan ti O, khac d€ tao thanh O,. Miic diu chi mot phan
triéu phan tii trong khi quyén 1a 6z6n nhung céc phan ti it i nay c¢d
kha ning hip thy hau hét 4nh sang cuc tim trudc khi ching dén dugc
mit dat. C4c photon trong anh sang cuc tim chuia ning ludng 16n gp 2
dén 3 1an cdc photon trong 4nh sang kha kién, ching 13 mot trong cac
nguyén nhan gay bénh ung thu da.

Cac két qua nghién ctiu gin day cho thdy lugng 6z6n trong ting
thap nhat clia khi quyén (tAng déi luu) ngay cang ting, trong khi dé
ham lugng ozon trong tang binh luu da bi gidm 6% tii 20 nim trd lai
day. Hau qua cla su suy gidm nay 1a cdc tia cuc tim c6 thé xuyén qua
khi quyén dén mit dat ngay nhiéu hon va lam nhiét do trong ting binh
luu ngay cang lanh di, trong khi d6 nhiét do trong tang ddi luu ngay
mot néng 1én do ham lugng 6z6n gan mit dat ngay cang ting.
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Trong tang gitfa (Mesosphere), ¢ do cao tii 50km trd 1én, ozon
thinh linh mdng ra va nhiét do giam dan va 1én dén ranh gidi cao nhat
cta tang nay (khodng 80km) thi nhiét do chi khoang -90°C.

Cang 1én cao nhiét do bit dau ting trd lai va sy cdu tao cla khi
quyén thay d6i hoan toan. Trong khi  tAng dudi cac qua trinh co hoc
va trong ting gitia cac qua trinh hod hoc xdy ra rat tiéu biéu, thi trong
tAng cao nhat cia khi quyén cdc qua trinh din ra rat khac biét. Nhiét
lugng buic xa rAt manh clia mit tréi lam tach cac phan tf ra dé tao
thanh cdc ion va electron. Vi thé ngudi ta goi ting nay 1a ting dién ly
(Ionosphere) cac song dién i bi phan xa trong ting nay.

Cang 1én cao, bic xa mit trdi cang manh, 6 do cao khoang
600km, nhiét do 1én dén 1000°C. Cang 1én cao khi quyén cang méng
va khong c6 mot ranh gidi r6 rang phan biét gitia khi quyén cta trai
d4t va khong gian. Ngudi ta thdng nhit ring khi quyén chuén cia tréi
dét c6 do cao 800km.
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CHUONG 2
NANG LUONG BUC XA MAT TROI

2.1. BUC XA MAT TROI

Trong toan bd biic xa ctia Mt troi, biic xa lién quan truc tiép
dén cdc phan tng hat nhan xdy ra trong nhan mit trdi khong qua 3%.
Biic xa v ban dau khi di qua 5.10°km chiéu day cta I6p vat chat Mit
troi bi bién doi rdt manh. T4t ca cdc dang cla biic xa dién tu déu c¢é
ban chit séng va ching khac nhau & budc séng. Biic xa ¥ 1a séng ngin
nhét trong cdc séng dé (Hinh 2.1), ti tdm Mt trdi di ra do sy va cham
hodc tdn xa ma ning lugng cua ching giam di va bay gid ching ng
véi biic xa ¢d budc song dai. Nhu vay buic xa chuyén thanh buc xa
Ronghen c6 budc séng dai hon. Gan dén bé mit Mt tréi ndi c¢é nhiét
do di thip d€ c6 thé tdn tai vat chét trong trang thai nguyén tif va cac
cd ché khac bt dau xay ra.

PO DAI BUGC SONG (pm )

10exp -8 10exp -6 10exp -4 10exp -2 10exp 0 10exp 2 10exp 4 10exp 6 10exp 8 10exp 10
| | | | | | | | | L J
Buic xa nhiét
| Tia Gamma | Ti ngogi \ Radar, TV, Radio |
I 1 I 1
25
\ Tia Cosmic | Tia X | A_‘ Jom | x| Radio Radio |
I T 1 = T 1 I T 1

. . ) Tia hdng ngoai Séng ngin Séng dai
Anh sang trong thay 0.38 - 0.78

3 Niing lugng mit troi

Hinh 2.1. Ddi biic xa dién tir
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Dic trung clia biic xa mit tréi truyén trong khong gian bén
ngoai Mit trdi 1a mot phd rong trong dé cuc dai cia cudng do biic xa
nim trong dai 10" - 10 um va hiu nhu mot nda tong ning lugng mit
tréi tap trung trong khodng budc song 0,38 - 0,78 um do l1a vung nhin
thdy clia phé.

Chum tia truyén thdng tt Mt troi goi 1a bic xa tryc xa. Tong
hop cdc tia truc xa va tdn xa goi 1a tong xa. Mat do dong biic xa truc
xa G ngoai 16p khi quyén, tinh déi vdi véi 1m? bé mit dit vudng goc
vdi tia buc xa, dugc tinh theo cong thuic:

qd=¢p 7 C, (T /100" (2.1)
0 day : ¢, ; - hé s gdc buic xa gitia Trai dat va Mit troi
Por1 = 182 /4 (2.2)

£ - g0c nhin mat trdi va f# ~ 32' nhu hinh 2.2

C, = 5,67 W/m2K* - hé s bic xa ctia vat den tuyét doi

T ~ 5762 °K - nhiét d6 bé mit Mit tréi (xem gidng vat den
tuyét doi)

Mit troi

D = 1390 000 km

Trdi dit

D’=12 700 km

149 500 000 km + 1.7%

Hinh 2.2. Goc nhin Mdt troi.
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360.60

(2.3,14.32)2

5762\
Vi - 5,67. ~ 1353 W/m?> (2.3
ay q 2 ( 100 ] m (2.3)

Do khoang cach gitia Trai dat va Mit troi thay déi theo mua
trong nim nén g ciing thay doi, do dé q ciing thay doi nhung do thay
d6i nay khong 16n 1dm nén cd thé xem q la khong doi va duge goi 1a
hdng s6 mdt troi.

Khi truyén qua 16p khi quyén bao boc quanh Trai dat, cac chum
tia buic xa bi hdp thu va tdn xa bdi ting 6z6n, hoi nudc va bui trong khi
quyén, chi mot phan ning lugng dudc truyén truc tiép téi Trai dat. Dau
tién 6xy phan ti binh thudng O, phan ly thanh 6xy nguyén ti O, dé
pha v& lién két phan t dd, can phai ¢ cac photon budc song ngén hon
0,18um, do do cac photon (xem buc xa nhu cac hat réi rac - photon)
¢6 ning lugng nhu vay bi hip thu hoan toan. Chi mot phan cdc nguyén
ti oxy két hop thanh cdc phan i, con dai da sé cac nguyén tii tuong
tac véi cac phan ti 6xy khéc dé tao thanh phan t 6z6n O, 6z6n cling
hép thu buic xa ti ngoai nhung vdi muic do thip hon so véi 6xy, dudi
tac dung cla cic photon vdi budc séng ngén hon 0,32um, su phan tach
O; thanh O, va O xay ra. Nhu vay hau nhu toan bd ning lugng ctia biic
xa tli ngoai dugc sti dung d€ duy tri qud trinh phén ly va hop nhat clia
0, 0, va 05, d6 1a mot qua trinh 6n dinh. Do qua trinh nay, khi di qua
khi quyén, buic xa tii ngoai bién déi thanh biic xa vdi ning lugng nhd
hon.

Cic biic xa vdi budc song ung vdi cac ving nhin thdy va ving
hdng ngoai clia phd tucng tac vdi cac phan ti khi va cac hat bui clia
khong khi nhung khong pha v& cdc lién két cla ching, khi d6 cdc
photon bj tan xa kha déu theo moi hudng va mét sé photon quay tré
lai khong gian vii tru. Buc xa chiu dang tan xa dé chi yéu 13 buic xa c6
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budc séng ngin nhét. Sau khi phan xa tii cdc phan khac nhau cta khi
quyén bic xa tan xa di dén ching ta mang theo mau xanh lam ctia bau
troi trong sang va ¢ thé quan sat duge & nhiing do cao khong 16n. Céc
giot nudc cling tan xa rat manh buic xa mat troi. Buic xa mat troi khi di
qua khi quyén con gip mot tré ngai dang ké nia dé 1a do sy hép thu
cta cac phan i hoi nudc, khi cacbonic va cac hop chat khac, mic do
ctia sy hap thu nay phu thudc vao budc séng, manh nhat § khoang gitia
vung hdng ngoai clia ph.

Phan ning lugng biic xa mit trdi truyén téi bé mit trai dat trong
nhiing ngay quang dang (khong cé may) & thoi di€m cao nhit vao
khoang 1000W/n?? (Hinh 2.3)

"I Biic xa khuyéch tan

1000 Wm2 (Troi quang dang) \\
o™
0o OO
0o mE
0o \ oo
i) a ( ?Zzzzﬁ o
D D 1 D )K 1 1N D D O

Hinh 2.3. Qud trinh truyén ndng hiong biic xa mdt tréi qua
16p khi quyén ciia Trdi dat.
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Yéu té co ban xac dinh cudng do cua bic xa mit tréi § mot diém
nao doé trén Trai dat 13 quang dudng né di qua. Su mat mat ning luong
trén quang dudng dé gén lién vdi su tan xa, hp thu biic xa va phu
thudc vao thdi gian trong ngay, mua, vi tri dia ly. Cac mua hinh thanh
1a do su nghiéng cla truc trai dat déi véi mit phdng quy dao cda nd
quanh Mt tréi gay ra. Goc nghiéng vao khodng 66,5° va thuc té xem
nhu khong déi trong khong gian. Sy dinh hudng nhu vy cta truc quay
trai dat trong chuyén dong clia né déi véi Mit tréi gay ra nhiing su dao
dong quan trong vé do dai ngdy va dém trong nam.

2.2. TINH TOAN NANG LUONG MAT TROI

Cudng do buic xa mit troi trén mit dat chi yéu phu thudc 2 yéu
t: gdc nghiéng clia céc tia sang déi véi mit phing bé mit tai diém da
cho va do dai dudng di clia cdc tia sdng trong khi quyén hay néi chung
1a phu thudc vao dé cao ciia Mdt troi (Gée gitia phucng ti di€m quan
sat dén Mt troi va mit phing nim ngang di qua diém dé). Yéu té co
ban xac dinh cudng do clia bic xa mit tréi ¢ mot diém nao do trén
Trai dat 13 quang dudng nd di qua. Su mat mat ning luong trén quang
dudng do gin lién vdi su tan xa, hap thu bic xa va phu thudc vao thdi
gian trong ngay, mua, vi tri dia ly.

Quan hé gitfa bic xa mit tréi ngoai khi quyén va thdi gian
trong nim c6 thé xac dinh theo phucng trinh sau:

E,, = E,(1+0, 033cos 33?;5” ), W/m? 2.4)

trong do, E,, la buic xa ngoai khi quyén dugc do trén mit phing vudng

goc vdi tia biic xa vao ngay thu n trong nam.

2.2.1. Tinh toan goc tGi ciia bifc xa truc xa
Trong qua trinh tinh toan can dinh nghia mét s6 khai niém nhu sau:

21



- H¢ s6 khdi khong khi m, 1a ty sb gitia khéi lugng khi quyén theo
phuong tia biic xa truyén qua va khéi ludng khi quyén theo phuong
thing dung (tic 1a khi Mt troi § thién dinh). Nhu vy m =1 khi Mt
trdi & thién dinh, m =2 khi gdc thién dinh 6, 1a 60°. Déi vdi cdc gdc
thién dinh tii 0-70° ¢6 thé xac dinh gin ding m =1/cos6,. Con ddi véi
cac géc 0,>70° thi do cong clia bé mit trai dat phai dudc dua vao tinh
toan. Riéng ddi vdi trudng hop tinh todn buic xa mit trdi ngoai khi
quyén m =0.

- Truic xa: 1a bic xa mit tréi nhan duge khi khong bi bau khi quyén
phat tan. Day 1a dong buic xa ¢d hudng va c6 thé thu dude & cac bo thu
kiéu tap trung (hoi tu).

- Tdn xa: 1a bic xa mit tréi nhan dudc sau khi hiidng cia nd da bi thay
déi do su phat tan cla bau khi quyén (trong mot sé tai lieu khi tugng,
tan xa con dudc goi 13 biic xa cla bau trdi, § day can phan biét tan xa
clia mit tréi v6i buic xa hdng ngoai ctia bau khi quyén phét ra).

- Téng xa: 1a tong cta tryc xa va tan xa trén mot bé mit (phd bién nht
1a tong xa trén mot bé mit ndm ngang, thudng goi 1a bc xa ciu trén
bé miit).

- Cuiong do biic xa (W/m?): 1a cudng do ning lugng biic xa mit tréi dén
mdt bé mit tuong ting véi mot don vi dién tich cla bé mat. Cudng do
biic xa cling bao gdm cudng do bic xa truc xa E,, cudng do bic xa
tan xa E,, va cuong do buic xa quang phd Eq-

- Nang liong biic xa (J/m?) : 13 ning luong biic xa mit trdi truyén tSi
mdt don vi dién tich bé mit trong mot khoang thdi gian, nhu vay ning
lugng biic xa 12 mdt dai lugng bing tich phan cda cudng do bic xa
trong mot khodng thdi gian nhét dinh (thusng 1a 1 gid hay 1 ngay).

- Gio mdt troi : 1a thoi gian dua trén chuyén dong biéu kién clia mit
troi trén bau troi, vdi quy udc gid mit tréi chinh ngo 1a thoi diém mit
tréi di qua thién dinh cua ngudi quan sit. Gid mit tréi 13 thdi gian
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So luge vé cong nghé san xuat xi mang

Pa voi DPa sét
Khoan, nd minl\ an chuyén Khoan. no mln. van chuyén
May dap May dap
da voi da sét

Kho da voi, da sét

May nghién li¢u

Silo chira dong chat
Than [ £ ]
v
Nghién H¢ thong trao doi nhigt
y
Lo Nung
r
Ham say Sil6 chira Clinker
A
Dau MFO
r

ay nghién xi mang

A

o % 114 chire ,'. Ano .
Thach cao phy gia Silo chira xi mang Ot
»  Xeloa
' . '
Vo bao May dong bao Tau thuy

1. Giai doan chuén bi nguyén li¢u

P4 voi: Da voi dugc khai thac bang phuong phap khoan nd, cit ting theo dung quy
trinh va quy hoach khai thac, sau d6 da voi1 dugc xuc va van chuyén t&d1 may dap bua
bang cac thiét bi van chuyén c6 trong tai 10n, tai day da voi duoc dap nho thanh da
dam c& 25 x 25 va van chuyén bang bang tai vé kho dong nhat so bd rai thanh 2 dong
riéng biét, mdi ddng khoang 15.000 tan.



P4 sét: Da sét dugc khai thac bang phuong phéap cay i hodc khoan nd min va boc
xuc van chuyén bang cac thiét bi van tai ¢ trong tai 16n vé may dap bua. Pa sét duoc
dap bang may dap bua xudng kich thuéc 75 mm (dap lan 1) va dap bang may can
tryc xuong kich thudc 25 mm (dap 1an 2). Sau dap da set duge van chuyén Ve rai
thanh 2 dong riéng biét trong kho ddng nhit so bo, mdi déng khoang 6.600 tan.

Phu gia di¢u chinh:

Pé dam bao chat lugng Clanh-ke, Cong ty kiém soat qua trinh gia cong va ché bién
hdn hop phéi liéu theo dung cdc Modun, hé s6 dugc xac dinh. Do d6 ngoai d4 voi va
da sét con c6 cac nguyén lidu diéu chinh 13 quing sit (giau ham luong 6 xit Fe203),
quang boxit (giau ham lugng 6 xit AI203) va da Silic ( giau ham lugng S102).

2. Nghién Nguyén Liéu

Pa voi, da sét va phu gia diéu chinh dugc cap vao may nghién qua hé théng can
DOSIMAT va can bang dién tu. May nghién nguyén li€u str dung hé thong nghién bi
say nghién lién hop c6 phan ly trung gian, ndng sut may nghién day chuyen 1 1a 248
tan/ gi0, may nghién nguyén liéu day chuyén 2 ning suit may nghién 300tan/h Cac
bd diéu khién ty dong khong ché ty 1& % cua da voi, da sét, bo xit va quang st cap
vao nghlen duogc diéu khién bang may tinh dién tir thong qua cac 5O li¢u phan tich
cua h¢ thong QCX, dam bao khong ché cac hé s6 ché tao theo yéu cau. Bot liu sau
may nghién duoc van chuyén dén cac xilé dong nhat, bang hé théng gau nang, mang
khi dong.

Bot li€u co6 thanh phan hoa:
Ca0-(1,65Al,03+0,35Fe,03)

KH= 2.85i0, , KH co6 gia tri1 0,81+1.
_ Ca0*100 s N
LSF= 2.8510,+1.18A1,05+0.65F6,0; ° LSF ¢6 gia tr1 bang 85 + 100.
siM=__ 5102 gim o giatri 1,7+ 3.5.
Al,O3+Fe,03

AIM A0z 6 ois 10,7 + 2
e,0;

3. Lo Nung

Lo nung 13 mdt cong doan chu yéu quan trong nhit dé tao ra san pham xi mang. Lo
nung la mét 6ng thép hinh tru dac biét duong kinh tur 2,5+ 5,5 m, dat nghi€éng theo
phuong ngang goc 5°, duoc diéu khién quay vai toe do tir 1,8 + 4,5 vong trén pht.
Lo nung 1a cong doan thiét bi tao ra san pham 1a Clinke, Clinke chiém t&i 75 + 80 %
thanh phan ctia san pham xi ming, qua trinh tao ra ndé nhu sau : Bot liéu tir Xild
chtra qua hé théng trao d6i nhiét duge cap lién tuc vao 1o nung trong qua trinh 16
nung hoat dong, do 1o quay nung quay theo tryc nghiéng theo phuong ngang 1én bot
liéu s& tu chay doc theo xudt chiéu dai cua 10. Dong thoi nhién liéu 12 hdn hop gdm
85% than cam 3 va 15% dau MFO cting dugc cap vao 10 nung nhi¢t lugng nhién liéu
chay tao ra tai zon nung 1én dén 1480° 1am bot liéu ndng chay chuyén thanh san
pham Clinke.

4. Nghién Xi Ming.

Clanh-ke ttr cac xilo, Thach cao va Phu gia tir kho chira tong hop duoc van chuyén
Ién két may nghién bang hé théng bang tai va giu nang, tir két may nghlen clanh-ke,

Thach cao, Phy gia cap vao may nghién duoc dinh luong bang hé thdng can
DOSIMAS.San phdm dau ra sau may nghién 1a bot xi mang, do min dat 3.200



cm?/g, dugc van chuyén toi xilé chira xi ming bot bang hé théng bang tai, mang khi
dong.

5. Péng bao Xi ming Xuit.

Tur day céc xilo chura, qua h¢ théng cua thdo li€u xi mang dugc van chuyén td1 cac
két chtra ctia may dong bao, hodc cac bd phan xuat xi ming roi dudng bo.
Hé thdng may dong bao gém Xi mang bt dugc cac may dong bao dong vao cac bao
xi ming khdi luong tiéu chuan 50kg +0,5. Sau khi dugc dong xong qua hé théng
bang tai s€ dugc van chuyén dén cac mang xuit duong bo, dudng sit va dudng thuy
cung cép ra thi truong.
6. CAc ngudn phat thai va cac loai chat thai phat tan ra moi trudng san xuét
Tai cac cong doan san xuét & cac muc 1,2,3,4,5 déu phat chit thai 1a bot v co min
clia cac chat néu trong cong thirc thanh phan hoa muyc2.
Riéng trong muc 3 cong doan san xuat nung luyén clinke thuc nguyén cong nung
luyén nén ngoai chit thai 12 bot min cac chat hitu co con cd chat thai dang khi, co
ban gém: CO =0,1% , CO; ¢6 ham lugng cao co thé tinh toan duogc dua trén thanh
phan d4 voi trong bot liéu va sy gid phong ra CO, trong nung luyén ( C ¢6 mit trong
san pham clinke duoc gigi han nhoé hon 1% ), NO, = 450 ppm
7. Bién phap khic phat tan chat thai vao mdi truong trong cong nghiép san xuit xi
miang: Khic phuc phat chét thai bui vao khéng khi

Trong cong nghiép san xuat xi miang & cac cong doan thudc muc 1,2,3,4,5
ngudi ta dung cac loai loc bui tay do. O cac muc 3.4 nguoi ta con dung loc bui tinh
dién. Dam bao chi tiéu khi thai vao khong khi ¢6 ham luong bui < 100mg/ m®
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Cac dang nang lwong st dung trong
cong nghiép

o Nhiét nang
o Bién nang




Nhiet nang

[NHlET NANG}
I

1 1
[NHIET NC')NG] [ NHIET LANH ]
] P N
[ KHI NONG ] [HO’I NONG(steam)] fﬁ%‘,{lg?(il
LAM MAT
CAP PONG




Chay dong co

DIENNANG P&t dién tré

L®

Cac thiét bi tién ich



Swr dung nang lwo'ng hiéu qua

Hiéu qua str dung nang lvong
danh gia bang hiéu suat

. o . Nang lugn
Nang Il,.\l”g'ng He thong su cg icH g
cung cap dung nang lugng
— —
Nang lugng
mat mat

Nang lugng cd ich
Nang lugng cung cap

Hiéu suat (%)=



Swr dung nang lwong hiéu qua

o Hiéu suat cang cao, hiéu quéa st dung
nang lwong cang cao

o Hiéu qua st dung nang lvong gidm dan
theo thoi gian

o Céng nghé mdai cd hiéu qua s dung
nang lwong cao hon cong nghé cl




Tai sao can phai TKNL?

o Gidm chi phi san xuéat
o Gia tang loi nhuan
o Gia tdng wu thé canh tranh

o Cai thién san |uvong, thoi gian san Xuat,
nguyén lieu dau vao va tinh linh hoat

o Nang cao hiéu qua surc lao déng
o Bao vé méi trwedng va khi hau



Nguyén nhan lang phi nang lwong

o Thiét ké twong tw mot cach nhanh
trong, sw 1ap lai co tinh lan truyén

o Sao chép chinh xac, ngan can sw phat
trien lién tuc

o Tap trung vao téc dé san xuat, san
lwong, khong chu y toi chi phi “nhd”

o Chi nhin thay chi phi dau tw ban dau
ma chwa thay hiéu qua lau dai

o Str dung cébng nghé cd, lac hau




Lam thé nao dé tiet kiém nang
lwong”?

o Nglrng quan niém c “khéng thé
thay doi dwoc”

o Phai cé hé thong kiém soét

o TOi wu héa may méc cdng nghé hién
tai

o Tiép can cdng nghé maoi



Cac bién phap TK&HQ nang lwong

Bién phap TKNL phu thudéc vao:

o Phwong thirc quan ly va van hanh

o Gia ca nang lwong, tinh chat nang
lwong...

o Thiét k& bo tri thiét bi

o Cong nghé st dung, sw phoi hop cac
cong nghé&, cong doan

=> C6 thé tim thay giai phap tiét kiém
nang lvong & moi noi



NOi hai

[l condensate ] Steam Vapor
50.3 psig

297.97°F
100 psig )
337.9°F - B PRV _ s
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Lap hé thong quan ly noi hoi

Muc dich.

o Quan ly dudc nhién liéu tiéu thu,
thiét lap dudc dinh muc tiéu thu

o Kiém soat dugc nhiing su’ cd bat
thudng xay ra




Quan ly noi hoi

Nudc cdp bb
sung

-

—

Feedtank

Pong ho do luu
lUgng nuGc
nong




Lap dong ho do lwu lwong nwéc cap
cho noi hoi

Lgi ich:

o Kiém soat dugc hiéu suét noi
hagi-> [ap dudc ké hoach bao tri
sua chifa hiéu qua

o Kiém soat dugc tinh hinh sur
dung hdi & cac thiét bi tiéu thu
hoi



Cac giai phap tiet kiém nang lwong
cho hé thong noi hoii

1. Bao on toan bo dudng ong va
bén chira (ké ca dudng 6ng thu
hoi nudc ngung)

2. BO tri lap dat bon thu hoi nudc
ngung hgp ly

3. TOi uu hda qua trinh dét chay
nhién liéu (ki€m soat oxi du)

4. SU dung nhirng cong nghé
mdi... >
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Hé thong noi hoi

Il condensate [ Steam Vapor
50.3 psig

297.97°F
- PRV Q
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Trap
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NOi hai

Bon chlra nudc ngung



STEAM — TRAP (BAY HO!)

BAY HOI DANG PHAO




STEAM — TRAP (BAY HOI)

BAY HOTI NHIET




STEAM — TRAP (BAY HOI)




NH’NG MAT HAN CHE CUA
STEAM-TRAP

HOAT PONG THEO CHU KY

CO BO PHAN CHUYEN PONG

MON, BIEN DANG, KET CAU PONG MO KHONG KiN
LAM RO Ri THAT THOAT HOI

BAO TRI SUA CH(FA KHO KHAN.

>
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STEAMTRAP.AVI

STEAMGARD - GIAI PHAP
CONG NGHE MO

LOAI BO NH(’NG MAT CON HAN CHE CUA STEAM-TRAP
KHONG CO BO PHAN CHUYEN PONG

KHONG LAM THAT THOAT HOI

TANG HIEU SUAT TRAO DOI NHIET

W b




THE STEAMGARD SYSTEM®

Dong chay i

Dwong héi nwéc
ks ngwng tu
B6 Phan Loc | ——/ : <

Tai Loc

Van xa

lam sach




NGUYEN TAC HOAT DONG
CUA STEAMGARD

1. HOAT DONG LIEN TUC
2. NGUYEN LY CHUYEN DONG CUA DONG 2 PHA
3. CHENH LECH Ti TRONG GIU’A HO'l VA NUOC NGUNG



NHO’NG MAT TiCH CUC CUA
STEAMGARD

KHONG CO BO PHAN CHUYEN PONG

KHONG LAM THAT THOAT HO'l Vi KHONG CO BONG MO’
DAP NG NHANH NEN THO'l GIAN GIA NHIET NHANH
NHIET PO AP SUAT ON DINH HON

BAO TRI DE DANG

a M 0D PF
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STEAMGARD.AVI

ANH QUANG PHO CUA THIET B| HOAT PONG HIEU
QUA

STEAM TRAP STEAMGARD

Psig: 150 Diem 1 Diem 2 Diem 1 Diem 2

Nhiét dé °C: 175 127 187 110
Nhiét do °C: 48 77

Két luan: Tot Tot




BANG SO SANH GIU’A STEAMGARD VA STEAMTRAP

STEAM-TRAP

STEAMGARD

HOAT PONG THEO CHU KY

HOAT PONG LIEN TUC

CO BQ PHAN CHUYEN PONG

KHONG CO BQ PHAN CHUYEN PONG

DE HU HONG, TUOI THQ THAP

TUOI THQ CAO TU 10~15 (NAM)

HU HONG KHO PHAT HIEN, KHO SUA

HAU NHU KHONG HU HONG

LAM THAT THOAT HOI

HAN CHE THAT THOAT HOI

NHIET PQ AP SUAT KHONG ON PINH

AP SUAT NHIET PO ON PINH

BAO HANH CHI 1 NAM

BAO HANH 3 NAM




QUY TRINH THU'C HIEN DU AN

A

- | 7%
V KHAO SAT CHI TIET HE

BAO HANH VA THEO THONG HO'I TAI NHA MAY PHAN TiCH VA PANH

DOI HIEU QUA C / GIA VE MAT KY

GIAI PHAP. THUAT
QUY TRINH UNG DUNG
STEAMGARD

PHOI HO’P KIEM TRA
VA HOAN THIEN GIAI PHAP

XAC DINH KICH cO SG VA
KHA NANG TIET KIEM.

\

HUONG DAN VA CHUAN BI

PHUONG TIEN LAP DAT i "* | LAP KE HOACH LAP
SAP XEP KE HOACH DAT.

CHUAN BI LAP DAT.



CAC NGANH CONG NGHIEP AP DUNG SG

o Dau khi / Héa dau

o Ché& bién thuc pham

o Cong nghiép dét

o COong nghiép giay va bot giay
o Cong nghiép bao bi carton

o Cong nghiép dién

o Ché& bién dugc pham

O ...u




CONG TY DET NHUOM

MOT THANG SU DUNG HET 1,2 Ti TIEN DAU FO

NHA MAY CO 85 STEAM-TRAP

GIA 1 STEAM-TRAP TREN THI TRWONG TRUNG BINH:200(USD)
TUOI THO CUA STEAM-TRAP TRUNG BINH 2 NAM.

MOI THANG KIEM TRA STEAM- TRAP 1 GIO' CHO MOT STEAM-
TRAP.

a M 0D PF



BANG SO SANH CHI PHI DUA TREN
TUOI THO 10 (NAM)

MO TA STEAMGARD STEAM TRAP

TONG CHI PHI MUA HANG 1 Ian USD 42,500 USD 17,000

TONG CHI PHI BAO TRI

TIEN CONG LAO PONG: 1700 GIO /8 X 10,200 GIO /8 X
10 USD/NGAY USD10 USD10 = USD

- MOI NGAY LAM VIEC 8 GIO = USD 2,125 12,750

TONG CHI PHI THAY STEAM TRAP

85 LAN.

- TIEN CONG LAO DONG 10 USD
CHO MOI LAN THAY THE

sO STEAM TRAP CAN THAY:

85 CAI = 850 (usd)

SO LAN THAY TRONG 10 NAM:

5 Lan = (850+17,000)*5 =
89,250 (usd) USD O USD 89,250

TONG CHI PHI SAU 10 NAM USD 44,625 USD 102,000




THO'lI GIAN HOAN VON

1. TIET KIEM 8%/THANG = 8%.1,2 (Ti) = 96 (TRIEU)
2.  THOI GIAN HOAN VON = 42,500%*16,100/96,000,000 = 7.12 (THANG)




CONG TY SCrA

1. NHA MAY CO 15 STEAM-TRAP
2. LUPONG DAU BOT CHO NOI HOI HANG THANG= 76,610 LiT FO
3. CHIPHi CHO DAU FO = 76,610X11500D=881,015,000 D/THANG




CONG TY SCrA

1. CHI PHi PAU TU PE THAY THE CHO 15 STEAM-TRAP BANG
STEAMGARD=10,676 USD

2. UOC LUQNG DANH GIA SAU KHI THAY LUONG DAU BOT TIET
KIEM TOI THIEU 6%=3,303 USD

3. THOI GIAN HOAN VON = 10,676/3,303=3,23 THANG




KHACH HANG THAM KHAO

NHA MAY BAO Bi GIA PHU (VIET NAM)

# Linh vwe san xuat: Bao Bi
Carton.

4 Nha May: Khu Ché Xuat Tan
Thuan, Q7. TP.HCM.

4 Steamgard lap dat cho toan
b6 nha may.

4 Lwong dau dot tiet kiém
trung binh thang la 16%.

4 Thei gian hoan von cho dw
an la 5 thang ké ttr khi lap
dat.




KHACH HANG THAM KHAO

NHA MAY COCA COLA HCM (VIETNAM)

—Ll
P

Welcome to MM Wesrione Tk 14

JrAI

Linh vwe san xuat: Nwéc Giai
Khat.

Nha May: Thua Bic TP.HCM.
Steamgard lap dat cho toan bé
nha may: 17 cai

Lwong dau dot tiét kiém trung
binh la 20%.

Thé&i gian hoan von cho dw an
2 10 thang ké tir khi I3p dat.



KHACH HANG THAM KHAO

NHA MAY BAO BI MINH PHU (VIET NAM)

@ Linh vwc san xuat: Bao Bi
Carton.

# Nha May: KCN Song Than lI,
Binh Dwong.

# Steamgard lap dat cho toan bé
nha may 35 cai.

@ Lwong dau dot tiét kiém trung
binh thang la 11%.

# Thei gian hoan von cho dw an
la 8 thang ké tr khi lap dat.




KHACH HANG THAM KHAO

ONG TY BAO BI GIAY VIET TRUNG (VIET NAM)

= @ Linh vwc san xuat: Bao Bi
-
> Carton.
# Nha May: Khu Céng Nghiép Tan
Tao, Binh Chanh, TP.HCM.

Steamgard lap dat cho toan bd
nha may.

Lwong dau dot tiét kiém trung
binh/thang: 10.05%.

Théoi gian hoan von 1a 11 thang
ké ttr khi 1ap dat.




KHACH HANG THAM KHAO

NHA MAY VISINGPACK (VIETNAM)

@ Linh vwc san xuat: Bao Bi
Carton va in offset.

# Nha May: Khu Céng Nghiép
Tan Tao, Binh Chanh, TP.HCM.

# Steamgard lap dat cho toan bé
nha may: 8 cai

@ Lwong dau dot tiét kiém trung
binh la 20%.

# Thei gian hoan von cho dw an
la 4 thang ké twr khi lap dat.



KHACH HANG THAM KHAO

NHA MAY NHUOM TAN PHU CUONG

(VIET NAM)

Linh vwee san xuat: Nhudém Vai.
Nha May: Dwdng Nguyén Van
Qua, Quan 12, TP.HCM.
Steamgard lap dat cho 30%
nha may: 3 cai

Lworng dau dot tiét kiém trung
binh la 4%.

Thé&i gian hoan von cho dw an
la 3 thang ke tw khi lap dat.



Coéng nghé méi

HE THONG THU HOI NUOC
NGUNG KHEP KIN



Hé thong noi hoi

Il condensate [ Steam Vapor
50.3 psig

297.97°F
- PRV Q
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NOi hai

Bon chlra nudc ngung



HE THONG HO

i
| H

Néi Hoi e cdp| >4 L/ , | |
% Y. MAY SAY 6 bar
: - [

| Nuécngung 164 d 6 bar

ﬂ | Bom cip nuée l [Nuée ngung 0 bar 70~80 d9 |
LH

o That thoat nang luong qua hai flash

o Nhiét do cap vao noi hdi & nhiét

do thap

o NOi hoi phai lam viéc é cuong do cao

;



HE THONG KHEP KIiN (CRU)

[T

MAY SAY 6 bar

®
: -
tank chita
nuée ngung va hoi
L R -1 il
Bom cao ap .
* - 9 . Nude ngung 164 d6 C 13 bar
hY J

Nuée ngung 164 d§ C 6 bar

o La hé thong khép kin hoan toan
o Khong that thoat nang lugng qua hdi flash



K

HEP K

HE THONG THU HOI NUO'C NGUNG

N (CRU)

o CRU la hé thong dudc thiét ké dé thu hoi lai

nang ludgng that thoat qua coc xa

o la mot hé thong khép kin hoan toan dé bao
toan nang lugng trong hé thong

o La mot giai phap tiet kiem nang lugng



SAN PHAM HIEN CO TREN THI
TRUONG

LR
A ERS) Solenoid Value
Inlet tfrom the steam user)
BES HEkEO

Bypass Oulet

(10 the feed water tank)

Control Panel

RRARS

Condensate Pump i)

Circulation Loop

HOMEMEWSS)

Outlet
(1o ™e boller)

M
Motor

. A04 Rk
Level Control Tank




LOl ICH CUA HE THONG CRU

o Tang t° cap vao noi hoi tu 30 ~50 do

o Khao sat, néu tang t° nudc cap vao noi
hai 6 do thi nhiéen liéu tiét kiem dugc
1%

o Cac bo phan khac cua hé thong giam
cuong do lam viéc

o Tudi tho cua hé thdng tang



Két luan

o CRU sé tiet kiém tu 5~15% lugng
nhién liéu hang thang

o Giup tang tudi tho cua cac thiét bi lién
quan trong hé thong hai

o Tiét kiém chi phi nudc cap va hoa chat
suU ly nudc cho noi hoi



CAM ON SU LANG NGHE
CUA QUY Vi



CAM NANG TIET KIEM NANG LUQGNG TRONG GIA DINH

Ning luong khong tai tao thuong 14 céc nhién liéu hoa thach nhu than, du va khi thién nhién.
Céc loai nhién liéu hoa thach nay phai mat hang trim triéu ndm méi hinh thanh va hién dang can
Kiét theo thoi gian. Tiét kiém ning lugng mang lai nhitng loi ich gi? Thé nao Ia tiét kiém ning
lwong? Gia dinh ching ta dang tiéu thu dién nhu thé nao? Sau ddy 1 cAm nang tiét kiém dién va
nang lugng trong gia dinh.

Tiét kiém ning luong

Tiét kiém nang lwong mang lai nhitng loi ich gi?

o Tiét kiém tién cho ban va gia dinh.

« GOp phin dam bao nhu ciu dién, gas, xang... cho gia dinh ban va thé hé con chau
cua ban.

« GOp phan han ché cit dién ludn phién tai khu vyc ban 6.

« GOp phan bao vé su trong lanh cia méi truong — chinh 1a bao vé sirc khoe cho ban
va ca gia dinh.

Thé nao 1a tiét kiém ning luong?

o Tiét kiem nang lugng 1a str dung nang luong tiét kiém va hiéu qua.

e S dung tiét kiém 14 sir dung dung luc, dung chd; khong duing nira thi tit ngay. Vi
du: chi bat den tai nhitng vi tri sinh hoat, can chiéu sang va bat vira du, dung xong
thi tit ngay; hay voi may diéu hoa khong khi, chi nén cai nhiét do tir 24°C dén
26°C khi sir dung.

* Su dung hi€u qua Ia sw dung mot luong néng luong it nhat ma van thoa mén nhu
cau sir dung. Vi du: str dung cac loai dén tiét kiém nhu dén huynh quang, dén

compact c6 dién ning tidu thu thdp hon loai dén day téc mic du cho do sang nhu
nhau.

« Ning luong tai tao duoc xem 1a ngudn ning luzong vO tan nhu suc gid (phong nang), nang
luong mat troi, nang hrong dia nhiét, strc thuy triéu va ning luong thuy dién. Day la
ngudn ning lrgng sach va rat than thién voi moi truong.

« Ning luong khong tai tao thuong 13 cc nhién liéu hoa thach nhu than, dau va khi thién
nhién. Céc loai nhién liéu hoa thach ndy phai mat hang tram triéu nim mdi hinh thanh va
hién dang can kiét theo thoi gian.

Gia dinh ching ta dang tiéu thu dién nhu thé nao?

, sS4 Cong suat / Tshocll SN cong subt
STT | Ténthit b © thiét b U ADE 1 tisu thy
luong trung binh
(W) iy (Wh)

1 | Dénhuynh 8 50 4 1.600



quang

2 Talanh 150 lit 1 200 (x0,5) | 24/24 1.200
3 Tivi 2 250 6 3.000
4 | Pau dia 1 50 1 50
5 | Quat 3 70 5 1.050
6 | Noicom dién 1 500 2 1.000
7 | May giat 1 500 1 500
8 | May vi tinh 1 200 3 600
9 |Banui 1 1.000 0,5 500
10 | Méy lanh 1 750 (x 0,5) 3 1.125
11 | May nudc nong 1 1.000 1 1.000
12 | L0 nudng vi ba 1 1.000 0,5 500
Tong 12.125 Wh

« Céc ho gia dinh tai TP. HCM c0 ti 1¢ tiéu thu dién chiém 35% tong s tiéu thu ning luong
cua thanh phd.

« O Viét Nam, dé san xuét ra 1 kWh dién s& phat thai vao méi truong 0,43kg CO,

e  Chi phi dau tu san xuat 1 MW dién tir thiry dién 16n (trén 50 MW) 1a 1 triéu USD.

 Chican mdi ho dan (cua Tién Giang) giam bt mot bong dén 40 W thi s& tiét kiém dugc
khoang 15,4 MW/ ngay dém, va nhu thé thi gan nhu khong can phai cit dién nira". (phét
biéu ciia éng Nguyén Trung Tri, phé giam doc Cong ty Dién luc Tién Giang)

« Madi gia dinh cia Viét Nam chi can tit bot mot bong dén vao gio cao diém (tir 8h-22h) s&
tiét kiém duoc hang ngan ti dong chi phi ngén sach dau tu cho viéc bd sung ngudn dién,
ludi dién.

Céch sir dung hiéu qua hé thdng chiéu sing

Mic du cdng suét tiéu thy cia cac bong dén khdng 1on nhu nhitng thiét bi dién khac (ta lanh,
may diéu hoa khong khi...) nhung do sir dung nhiéu bong va thoi gian st dung 1au nén né chiém
mot khoan chi phi khé 16n trong tong chi phi tién dién cua gia dinh ban. Nhitng goi ¥ sau s& giup
chiing ta tiét kiém dién cho hé thong chiéu sang:

Nén tan dung chiéu sang tu nhién bﬁng cach:
e Surdung céac tdm ton nhyua trong, mo

e Sur dung céc ctra sO lay anh sadng c6 6 vang, giéng troi
e Phoi hop cira lay sang véi ctra thong gio.



Nén st dung loai dén chiéu sang c6 hiéu suat cao:

« Dén day téc (dén tron) ré nhat khi mua nhung lai tén dién nhat khi ding. Vi vay
nén chon loai bong den tiet kiém dién nhu: dén compact, dén huynh quang T5,
T8.

Y
A\

A

=

Bén trén Dén huynh quang Bén compact

So sanh cong suat tiéu thu cua hai loai dén:

Quang théng (Lumens) Cong suat tiéu thu (W)
(don vi danh gia cudong do phat

séng cua ngudn sang, dén) Détr(ljgﬁy cofr)né;)r;ct
250 25 5
400 40 7
600 60 11
700 70 13

Nén st dung ballast dién tu:

. V‘I’tiét kiém hon khoang 50% dién nang tiéu thu so vi str dung ballast truyén
thong (ballast dién tir) va lam tang gap do6i tudi tho cho bong den.

i i ——

Ballast dién tir Ballast truyén thdng/ Ballast dién tr
.
Cac luu y khac:

o Lip dat hop Iy: Thiét ké, lap dat bong dén hop 1y s& phat huy hidu qua chiéu sang
cua bong den.

 Thuong xuyén vé sinh mang (choda): Bong dén s& phat huy hiéu qua chiéu sang vi
mot 16p bui mong c¢6 thé 1am giam do sang tir 10-20%.



« Khi lip dén nén sir dung mang/chéa dén dé phat huy hiéu qua chiéu sang cua
bong den.
e Dung quén tat bong den ngay sau khi ra khoi phong.

Céch sir dung hiéu qua may diéu hoa khdéng khi

Trong suét vong doi ton tai cia mot may lanh, chi phi dau tu ban dau chi chiém khoang 4-10%
tong chi phi; chi phi bao tri, bao dudng chiem 1-2%; 90-95% con lai la chi phi tiéu hao dién
nang.

Vi vay, dé c6 thé tiét kiém duoc khoan chi phi 16n nhit ndy ching ta nén quan tim dén hé théng
may dleu hoa khdng khi ngay tir khi bt dau du dinh st dung no, nghia 1a tir giai doan thiét ké
phong ¢, mua sam thiét bi va sau d6 1a sudt qué trinh sir dung va béo tri hé thong.

Trong qué trinh thiét ké khong gian (phong/ khu vyc) dy dinh st dung may diéu hoa khong khi
chdng ta nén chd y mot s6 diém sau:

« Tréanh &nh ning mit troi chiéu ning tryc tiép vao c4c cira kinh nham han ché hidu
ung nha kinh.

« Tranh mo cira so truc dién huéng Pong va dic biét 1a hudng Tay. Dién tich clra
s6 can & muc vira phai, ty 16 dién tich ctra s6 so v6i dién tich vach phai bé hon
25% d6i voi huéng Dong va Tay, va ty 1é ndy nho hon 30% d6i v6i hudng Nam
va Bic.

o Trong truong hop mé cira s0 & huéng Pong va Tay thi can c6 bién phap chéng
nang nhu: st dung cac dang 6-vang, cac lam che nang; st dung cac man Che (man
che c6 thé dit phia trong hay ngoai nhung dit bén ngoai s& dat hiéu qua tot hon);
nén stir dung man che cé mau sang.

. Dbi voi cac vach hudng Dong va Ty nén sir dung vt liéu xay dung c6 hé sb
truyén nhiét thap hodc c6 mot 16p cach nhiét cho vach; cac tda nha véi kicu xay
dung c6 hanh lang bén ngoai s€ giup tranh viéc xdm nhap nhiét nay.

o Céc véch can son mau sang.

« Khoang khong gian giita tran vd mai can duoc thong thoang, dic biét d6i véi loai
mai tole.

« Xung quanh tda nha can c6 nhiéu cdy xanh.

Sau day 12 mdt vai luu Y trong qué trinh mua va sir dung may diéu hoa khong khi:

« Nén mua loai tot, khong nén mua loai qué cti da qua stra chira.

 Nén su dung loai may c6 cong suét tuong thich voi phong. (vi du phong 20-25m?
thi cong suat sir dung thuong 1a 1 HP)

o Khong dé that thoat gio lanh: 1am kin cac khe cira s6, cira ra vao; han ché s6 1an
M ctra ra vao (lap bd 10 X0 déng cira ty dong).

o Khong dé cac ngudn nhiét trong phong.

o Cai dat nhiét d6 lanh hop 1y: ban ngay 24-25°C, ban dém (phong ngu) 25-
27°C.(wu tién tang tc do quat)

o Tait may lanh khi khong sir dung va chi sir dung méy lanh khi that can thiét.



e Lam V¢ sinh dinh ky may (3-6 thang/lan). , ,
o Dan néng dat noi thoang gi6, khong bi nang chicu truc tiep.
« Dung quat thay cho may lanh.

Céch sir dung hiéu qua tu lanh, ndi com dién va may guat

Biét cach sir dung ta lanh va ndi com dién khong chi 1am cho bita dn ngon hon, ma con gidp gia
dinh ban tiét kiém dugc nhicu chi phi dang ké.

Tu lanh

Tu lanh 14 thiét bi tiéu thy kha nhidu dién so véi cac thiét bi khac trong gia dinh, mot sb giai phap
sau day s€ gitp chung ta tiet ki€ém dién khi st dung ti lanh:

e Chon ti lanh ¢6 kich thude vira phai (gia dinh 4 nguoi chon loai 102-180 lit).

« Dat ti noi thoang mat, cach tuong it nhat 10cm, tranh 4nh nang hodc gan cac
ngudn nhiét.

e Lau sach bui bam trén dan néng phia sau (loai cti) va mat ngoai vo.

e Giodng (ron) ctra phai ludn kin, khong bong ra.

« Cai nhiét d6 cc ngan vira phai, thuong khong can mirc lanh nhit.

e Khdng cho thirc an con ndng vao tu.

o Khong dé 16p tuyét bam vao dan lanh (ti dong tuyét) day qua 5mm.

« Hop Iy hoa thao tac dé giam thiéu s6 1an mé ti va thoi gian mé cira ta.

« Nén mua loai ti ¢ nhiéu ctra.

e Khong nén mua ta qua cii, da sira lai.

Noi com dién

» Khong nén ndu com qua sém, chi nén ndu com trude khi an khoang 30 dén 45
phiit dé han ché thoi gian him néng.

e Sir dung ndi com dién c6 dung tich/ cong suat phd hop. ‘

e Lau chui sach day ndi com va mam nhiét cta ndi com dién dé tiép xuc tdt hon.

e Thuong xuyén v¢ sinh quat dinh ky.
e St dung toc do quat theo nhu cau can thi€t , néu st dung toc do quat & so to nhat
S€ ton hao dién nhat.

Céch st dung hiéu qui may giit va ban ui

Sach 40, thing quan nhung lai phai tra nhiéu tién dién, thi hin cac ba ndi tro van chua thé hai
Iong. Sau day 1a nhirng cach thure su dung may giat va ban ui hop 1y va tiét kiém

May qgiat



o Giit khdi lugng @b phl hop véi cong suat may.

« Khong nén chon ché d6 nudc nong, néu that su khong can thiét.

o Chon ché d6 “tiét kiém” néu may giit ban ding c6 ché do nay.

e Nén dit may ¢ noi thong gio, thoang khi.

« Sau khi dung xong, nén lau sach cac vét ban trong va ngoai may giat, tranh vi
khuan sinh soi.

« Khong nén dat may trong nha bép, vi hoi nuéc, hoi dau md, hoi mén... bam vao
may dé 1am am, gi... may giit. ‘

e Dinh ky mdt ndm mdt lan thao banh song lam V¢ sinh sach s€ nhirng vét bui ban
bam lau ngay.

e Poc ki hudng dan st dung dé c6 bién phap tra ddu md vao nhiing chi tiét quy
dinh nhu céc 6 truc cta bd phan chuyén dong.

* Khi sir dung may gidt khong nén bo di, hay di ngu. Can chi y dé xur 1y nhitng sy
cb c6 thé xay ra. Néu thdy may nong hodc phat ra tiéng dong la nén ngung giat dé
Kiém tra.

Ban ui

« Khdng ui dd vao nhirng glor cao diém.

o Tap trung nhiéu d6 dé ui mot lan (c6 thé ui mot lac vao dau tuan hodc cudi tuan)

 Khi i nén thyc hién ui theo thir ty: Ui d6 mong roi ti dd day sau do6 rut phich cim
va tan dung strc nong con lai dé ti d6 mong.

o Khi i nén kiém tra cai dat nhiét do ctia ban ui thich hop cho loai vai can .

« Khdng dung ban ui trong phong c6 bat may diéu hoa nhiét d6 hoic khi quan a0
con uét.

o Lau sach bé mit kim loai ctia ban i s& giup hoat dong c6 hiéu qua hon

Céch st dung hiéu qui may nudc néng va 1o vi séng

May nudc ndng

o Nén sap xep thot gian tdm rira bang nudc nong ctia cac thanh vién trong gia dinh
gan nhau dé tiét kiém dién.

« Nén mua may nudc nong loai tot c6 ldp bo an toan dién, khong nén mua loai cii
da qua stra chira.

e Khong nén cai dit nhié¢t do nudc qua nong.

« Nén dung voi sen lru lwong thip.

« Nén sir dung may nudc nong truc tiép thay cho may nude nong gian tiép.

« C6 diéu kién nén sir dung may nudc nong ning luong mat troi



Lo viséng

May nuoc nong dung nang lwong mdt troi

Trude khi str dung 10 vi séng, nén xem k§ va tuén theo céc hudng dan cua moi 10
nau.

Nén dung do dung thuc phim an toan trong 10 vi s6ng nhu dung cu bang thity
tinh, dd si, dd gom, mot vai loai plastic, gidy cung.

Ludn ludn dung d6 nau 16n hon mén in dé khoi tran ra ngoai.

Khoéng bat 10 vi séng trong phong ¢ diéu hoa nhiét do, khong dat gan cac dd dién
khac dé khong anh hudng dén chirc nang hoat dong cia cac do dién nay.

Khong nén ding do st ¢o vién kim loai vi s& gy ra tia dién. D6 kim loai hut giit
nhiét, 1am thyc pham lau chin va cling gy ra tia dién.

Khdng dung cac hop lam bing chat déo du’ng thuc pham ban sin, cac hop xdp,
bao gidy nau vi hda chat doc tur cdc thi nay khi néng c6 thé 1an vao thirc an.
Khoéng dung d6 dung bang gd vi khi nong s& nirt. Khong dung do du:ng bang
nylon hodc poly-ester vi co thé chay mém. bumng day mén an qua kin vi ap lwe
bén trong 1&n cao s& nd tung. Nén phu d6 niu voi miéng khin gidy ap hodc miéng
plastic mong dé giir hoi 4m cho mén an.

Pé nau 4n an toan, chlng ta khong ndu khi cira 10 khong dong kin hodc bi vénh.
Ludn lubn co nude hodc thye pham wdt khi ding 10, dé dng magnetron khong bi
hu hao. Khi mén dn qua kho, c6 thé dé mot ly nude trong 10.

Céch sir dung hiéu qua may vi tinh, ti vi, ddu may

May vi tinh, ti vi, dau may c6 18 1a nhitng vat dung chung ta thudng sir dung 1&ng phi nhat, doi
khi chi chit ludi biéng, hodc vi thiéu nhitng hiéu biét nhat dinh, don cir nhu viée dé cac thiét b
nay & ché do cho nhiéu gio lién. Hay ciing nhau chia sé nhitng kién thirc sir dung may vi tinh, ti
vi, va dau may hiéu qua.

May vi tinh

Tﬁ:.t man hinh hoéc chop ché d6 ScreenSaver khi tam dung
Tat may va rut phich cam khi khong st dung
Nén stir dung may laptop hoac str dung may vi tinh man hinh LCD



Ti vi, dAu may... va cac thiét bi dién tir didu khién tir xa:

e Dbivéi nhung thiét bi nay néu tit bang diéu khién tir xa (remote) thi thlet bi van
tiéu thy dién vi vay nén tat bang niit power va rit phICh cam ra khoi 6 cim.

« Khong nén d& man hinh ti vi & ché d6 sang qua dé do tén dién.

« Nén chon kich ¢4 ti vi pht hop véi dién tich nha ban vi ti vi cang to cang ton dién.

Sir dung hiéu qua bép gas, may bom nudc va xe may.

4
A

Bép gas

« Nén sir dung ndi ndu cé kich thuéc hoi 16n hon miéng bép

« Chinh ngon Iira phll hop véi kich thudc ctia ndi: nho qua sé lau chin, to qua s& hao
gas..

« Day kin nip ndi khi nau. Diéu chinh nho lira khi ¢ an bat dau soi.

« Sau khi niu xong nén khoa ky van gas

 Tranh dé cac ludng gi6 thdi vao ngon lira khi nau

e Sir dung 10 vi song khi nau db n it

e Su dung nudc néng ning hrong mit troi nau an s giup tiét kiém gas.

May bom nudc

« Luwa chon may bom c6 cong suit phi hop.

e Luya chon may bom c6 dic tinh k¥ thuat phil hop voi nhu cau st dung cta gia
dinh.

« Luwa chon may bom c6 hiéu suit cao (mdy bom tdt)

« Nén sir dung bon chira nude bom dé sir dung nudc trong nhiéu lan, tranh trudng
hop sir dung nuéc lac nao bom lic d6 sé dé gay lang phi dién, nudc.

e  Sir dung nudc tiét kiém 1a tiét kiém dién cho may bom

o Nén chon mua xe sd.

e Bao tri, bao dudng xe thuong xuyén.

« St dung loai xang dung theo quy dinh ctia nha san xut

e Khong chd sé nguoi qua quy dinh

« Khong nén dé xe & ché df cho tir 30 gidy tr 1én

o Sir dung sb hop 1y, toc d6 cham s6 nho, tbc do cao sb 16m.

o Dibo hodc xe dap neu di chuyén gan

e Sir dung xe buyt néu di doan dudng xa

e Str dung email, dién thoai dé trao d6i cong viéc thay cho viéc di lai

Nhén tiét kiém ning lwong

Hién nay nham khuyén khiqh san xut cac thiét bi tiét kiém nang luong va huéng dan nguoi tiéu
dung st dung cac thiét bi tiet kiém dién, ngay 16 thang 11 nam 2006, B Cong nghiép da ban



hanh thong tu vé& huéng dan trinh tu thu tuc dn nhén tiét kiém nang lwgng dbi véi cac san pham

st dung nang lugng.

Nhan tiét kiém ning luong 1a nhan duoc dan 16n san phdm tiéu thu niang lugng c6 hiéu qua cao
nham cung cap thong tin cho nguoi tiéu dung lya chon khi mua hang.

Nhén tiét kiém ning lwong bao gdm hai hinh thirc:

Nh&n xac nhan san pham tiét kiém ning luong

Nh&n x&c nhan san pham tiét kiém ning luong
la nh&n dugc dan cho cac san phdm hang hoa
lyu thong trén thi truong khi nhitng san pham
nay c6 mace sir dung nang hrong dat hoac vuot
tiéu chuan do Bo Cong nghiép quy dinh theo
tung thoi ky.

NANG LUONG

Nh&n so séanh san pham tiét kiém niang lwong

Nh&n so sénh san pham tiét kiém ning lwong 1a
nhn duoc dan cho cac san phim hang hoa luu
théng trén thi truong nham cung cap cho nguoi
tiéu dung biét cac thong tin dé so sanh mirc
nang luong tiéu thu cua san pham duoc dan
nhén so vai cac san phim cuing loai trén thi
truong. Trén nhan ghi rd thdng tin vé mirc ning
lwong tidu thu va cac quy dinh cu thé gitp
nguoi sir dung lya chon dwoc san phim c6 mirc
tiéu thu nang lugng tiét kiém hon so véi san
pham cling loai.

TIET KIEMNANG LUONG

FEREE WY kit
Ty adn gl Cuing reh
Ky s il

(Trich ddn Théng tw ngay 16-11-2006 ciia B6 Céng nghiép)

(St: ECC-HCMC & TuoiTre)
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BACH KHOA

TRUYEN NHIET VA THIET
Bl TRAO DOI NHIET
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“= TRAO POI NHIET HON HOQP

La qua trinh trao doi nhiét, trong do 1, 2
hodc 3 dang trao dbi nhiét xay ra dong
thor.

Nghién ctu vé trao dbi nhiét hdn hop
can xem xét dang trao doi nhiét nao 1a
co ban, c6 anh hwo’ng lon, cac dang
khac dwoc tinh dén théng qua mot sb
hé sb hiéu chinh.
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B/c: Phong 201 nha C7 BHBK Ha ndi

DT: (04) 8.692.333

BACH KHOA

Trao dbi nhiét gitva bé mat vat ran véi chat
khi (& nhiét dd khong Ion):
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TRUYEN NHIET

La qua trinh trao doi nhiét gitra 2 moi
trwdng chat 16ng hodc chat khi co nhiét do
khac nhau qua mét vach ngan (mo6t dang
cda trao dbi nhiét hdn hop).

Qua trinh truyén nhiét bao goém:

Trao ddi nhiét gitka méi trwdng cd nhiét dd
cao v&i bé mat vach ngan (chu yéu doi
lwu),

Dan nhiét qua vach ngan,

Trao doi nhiét (chl yéu doi lwu) gitra vach
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BACH KHOA

TRUYEN NHIET QUA VACH PHANG
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TRUYEN NHIET QUA VACH CO CANH
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“= TANG CUONG TRUYEN NHIET

Tang cuwdng cac dang trao dbi nhiét co
ban:

D&n nhiét: gidm chiéu day vach, tang A,
tang AT...

Poi ey tang toc dd chuyén ddng, tang
AT...

Bure xa: tang do den, tang T, tang AT, ...
Tang cudng truyén nhiét qua vach: téng
hé sO toa nhiét a phia vach cé gia tri nho
hodc lam canh (bd qua nhiét tr& dan
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CACH NHIET - PUONG KINH TOI HAN

Pé gidm mat dd dong nhiét — dung vat
liéu cé A nho (vat liéu cach nhiét).

Vé&i vach phang: tdng chiéu day cach nhiét
— g glam.
V&I vach tru:

1 1 d, 1  d, 1
= + In—=+ In—=-+
ad, 24 d, 2n4, d, a,nd,
R, =min khi 4 & == 1 =
d ﬂcn - 27z'ﬂ'(:ndcn 0(27chn
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BACH KHOA

BOC CACH NHIET VACH TRU

dcn > dth — =

o,

Hoac

/Icn < achn
2

R - Nhiét tré doi lwu trong vac

R}, - Nhiét tré doi lwu ngoai vach
Ren - NNiét tré dan nhiét I&p cach nhiét
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THIET BI TRAO POI NHIET

Dinh nghia: 1a thiét bj thyc hién sy trao doi
nhiét gilva 2 chat tai nhiét cé nhiét 46 khac
nhau.

Phan loai:

Kiéu vach ngan: hoat dong lién tuc, 6n
dinh;

Kiéu héi nhiét: hoat ddng theo chu ky,
knong on dinh;

Kiéu 6ng nhiét: trong trwedng, mao dan, ly
tam;
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KIEU VACH NGAN
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Shell Tube
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FIGURE 11.3 Shell-and-tube heat exchanger with one
shell pass and one tube pass (cross-counterflow mode of
operation).
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“r!  KIEU VACH NGAN
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FIGURE 11.4 Shell-and-tube heat exchangers. (a) One
shell pass and two tube passes. (b) Two shell passes and
four tube passes.
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KIEU VACH NGAN

C,>>C, C, << C.or
or a condensing an evaporating
vapor (C,—») —l liquid (C,.— o) — C.=C,

t t

1 x—> 2 1 x—> 2

(a) (b) (c)

FIGURE 11.9 Special heat exchanger conditions. (a) G, >
C. or a condensing vapor. (b) An evaporating liquid or C,
< C.. (¢) A counterflow heat exchanger with equivalent
fluid heat capacities (C,, = C,).
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KIEU HON HQP
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Figure 3.2 A direct-contact heat exchanger.
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TINH TOAN THIET BI TRAO POl
NHIET KIEU VACH NGAN

Bai toan thiét ké: xac dinh dién tich bé
mat trao dbi nhiét theo nhirng yéu cau
dé ra.

Bai toan kiém tra: kiém tra nhiét do cudi
clia chat tai nhiét.
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TINH TOAN THIET BI TRAO POI
NHIET KIEU VACH NGAN

Phwong trinh truyén nhiét:

Q = kFAt At: logarit hay s6 hoc
Phwong trinh can bang nhiét:
Q=6,~i 3G, €,
Q=6C, (-t >G,C,, €1,

T
; o L, W
szl(_tl zg tz? 2 t :
2/

1
W = GC, la nhiet dung toan phan [W/K]
(1) - néng ; (2) - lanh ; (‘) - vao; (“) - ra.
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TRUNG BINH (song song)

14

XAC PINH PO CHENH NHIET PO

Nhiét do trung binh logarit: & £
t"
Atmax _Atmin B Zc;c
At = Blmoc kK ’
|n max t
Atmin ’F

Nhiét dé trung binh s6 hoc: | 1

At:t1'+t£_t'2+t; K
2 2 -

At — At + AL K]

Atmin %‘

t,

Atmax
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XAC PINH PQ CHENH NHIET PO
TRUNG BINH (cat nhau)

A — At ",
Atnc _ tmax tmln [( :| L t'
At \\
In t t',
Atmin T
AJ[cn — gAtAtnc éé t, ZE
gy = T(P,R) .
F
S Lot & o bt &
At At t,—t, &,

e, Xac dinh bang do thi
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XAC PINH PO CHENH NHIET PO

TRUNG BINH (cit nhau)

e, Xac dinh bang do thi

1.0

S ~
0.9 \:\ N \\:\\
\ ANLRNNL N
0.8 b WAL 0 \Y
« \ERAANE @AV,
AR WY
04.0]3.0 |20 1.5 \.o\o.8\o:6 0.4 | 0.2
0.6 . \
Ti—Ta \
T \ k
%% 01 02 03 04/05 06 07 ‘08 09 1M
t,-t;

FIGURE 11.10 Correction factor for a shell-and-tube heat ex-
changer with one shell and any multiple of two tube passes (two,
four, etc. tube passes).
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BACH KHOA

XAC PINH PO CHENH NHIET PO

TRUNG BINH (cit nhau)

e, Xac dinh bang do thi
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FicURe 11.11  Correction factor for a shell-and-tube heat ex-
changer with two shell passes and any multiple of four tube passes
(four, eight, etc. tube passes).
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wis)  XAC PINH PQ CHENH NHIET PO
TRUNG BINH (cat nhau)
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] FiGURE 11.12 Correction factor for a single-pass, cross-flow heat
exchanger with both fluids unmixed.
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TINH NHIET PO CUOI CHAT TAI
NHIET

Biét t',, t',, W,, W,, tinh t";, t", v&i nhiét
do trung binh s6 hoc

Aot Lt k-
2 2 .
L -1

Q = kFAt = Q= ]

"N .
Q=W,(-t; =W, (-t, | 2W1+kF+2W2

/




R R R R TR TR TR TR TR TR T oo R

-

u p—

i,
S 5
5 &
-

VR R R TR TR TR TR TR TR T oo R ok

SCAEEEEEEEEEESEEES,
SESS IS S SIS SIS S SIS S S S S



Muc luc

Chuwong 1 : KHAI NIEM CHUNG & PHAN LOAI TUABIN ........c.c..ccooevevrnnn.. 3
HINN 1-1: S0'd0 MOt NMTD ..ottt 3
Hinh 1-11: Cat doc NMTD v6i tuabin Kaplan................c.cccoeveeeeeversrorerserersssennns 12
Bang 2-1. Hé s6 ty toc clia tuabin tAM truC..........c.coovevveierieeeeerecee e, 25
Bang 2-2. Hé s6 ty toc ciia tuabin GA0 ...........cc.cocovovevevericeeeeceeseee e, 25
Bang 2-3. Hé s6 ty toc ciia tuabin canh quay dat dimg .............c.cocoevevvveveeernnnnne, 25
Bang 2-4. Phan nhém theo ty toc & tuabin cliing h¢ 102i.............c.cocoeveveerinernnnne, 25
HINN 3-3 1 CAC K61 ONG RUIL ..ot 29
a. Vin dé @iéu chinh tabin : ... 30
Co MAY @IOU EBC < ...t 32
Cong thirc 4-1c0n ¢6 the VIt & dang :........cceveveveverieeeeeeee e, 35
Hs =10 - V/900 -GH -1,5 (IM)..cvtiiiiieiiie e (4-2)
36

Trong d6 : V - cao d6 mat nudc ha luu so véi médt nudce bién (M) i 36
Chwong 5: THI NGHIEM MO HINH VA PUONG PAC TiNH CUA TUABIN

.................................................................................................................................. 38
Hinh 5-1 : BJ thi nghiém nang [rgng ...............cccovoiiiiiiiiiiiiiieii e 38

Dic tinh nay biéu thi quan hé giita cac thong s cua tuabin véi cot ap tuabin, v6i cac
gia tri d0 md ag khac nhau va n = const : Q = f(H); N = f(H); n = f(H). C6t ap cua

tuabin 1a mot dai luvong thay doi theo hang thang, hang nam. .............ccccovevreererrenne. 41
b. Puong dic tinh tong hop cli@ tuabin :.......................c.c.cocooeveveeeesseeeeeeeeesse, 41
Puong diic tinh tong hop chinh clia tuabin...........................c.c.cococooveeeveessrennnn. 41
Puong diic tinh tong hop van hanh ciia tuabin : ....................c.c.cccoooevevevvveennnnn. 41
¢. Ddc tinh quay I0ng cli@ tuabin:.........................c.c.cococoeeeeeeeeeeeeseeeeeeeeee e 42



Chwong 1 : KHAI NIEM CHUNG & PHAN LOAI TUABIN

1.1 Tuabin nwéc va su phat trién cia no

Hién nay nganh nhang luong hoc dang phét trién manh. Nguoi ta tich cuc tim
kiém nhiing nguon nang luong khac nhau dé sir dung cho céc nganh kinh té. Trong do
nang luong truyén théng : than, dau, khi d6t, hat nhan, thuy dién duoc coi 1a cac dang
nang luong co ban; con niang lugng mit trod, nang leong giod, nang luong thuy tridu va
nang luong thuy dién cyc nho..1a nhitng dang nang lugng méi.

Thuy nang — nang luong cua dong chdy song subi 1a mot dang ning luong dugc
con ngudi st dung tir rat 1au. Hang nghin nam trudce, & Ai Cap, An Do, Trung Qudc,
nguoi ta da dung banh xe nudce don gian sir dung dong néng cua dong chdy. Tuy nhién
méi toi thé ky tha XVI thi viéc sir dung nang lugng nude méi tuong d6i rong réi va
banh xe nudc méi c6 nhiing cai tién Ion va phét trién dén ngay nay.

May thuy luc 12 danh tir chung chi céc thiét bi ding dé chuyén hoé nang luong
chat long thanh co niang trén cac co ciu lam viéc cia may (banh xe cong tac,
pittbng...) hay nguoc lai.

Tuabin nwée 1a mot loai may thuy luc, bién nang luong cua chét long (¢ day la
dong nudce) thanh co nang trén truc quay cua tuabin dé quay may phat dién hay céc co
cdu may khéac.

Tuabin nude duge lap dit tai NMTD dé chuyén hoa nang luong nude thanh co
ning va co ning dugc chuyén hod thanh dién ning nho may phat dién, khi nudc tir
thuong luu chay theo dudng dan t6i tuabin, rdi chay ra ha luu.

A. Cuha léy'nuc'yc
1 B. Duong ong ap luc
C. Tuabin

1. Bdp

2. Cwra nhan nuoc

3. Van su ¢6 duong ong
4. Ong hit

5. Kénh ha luu

6. Van tuabin

Cac mo néo

Hinh 1-1: So d6 mét NMTD

Nha may thuy dién c6 hang loat uu diém :

- Hiéu suat cia NMTD c¢6 thé dat duoc rat cao so véi nha may nhiét dién.
- Thiét bi don gian, dé ty dong hoa va c6 kha ning diéu khién tir xa.

- It sw ¢6 va can it ngudi van hanh.

- C6 kha nang 1am viéc ¢ cac ché do phu tai thay do6i



- Thoi gian mé may va dimg may ngén.

- Khong lam 6 nhiém mdi truong.

Mt khac, néu khai thac thuy niang tong hop, ket hop Vvoi tudi tiéu, giao thong
va phat dién thi gia thanh dién s& giam xudng, giai quyét triét d& hon van dé cua thuy
lgi va moi truong sinh thai caa mot vung rong I6n quanh do.

Vén dau tu xay dyng NMTD doi hoi I6n hon so véi vén xay dung nha may
nhiét dién. Nhung gia thanh mot KWh cua thuy dién ré hon nhiéu so véi nhiét dién nén
tinh kinh té chung van 1a t6i vu hon. Tuy nhién, nguoi ta ciing khong thé khai thac
nguén nang lugng nay bang bat cir gia nao. Xay dung cong trinh thuy dién thuc chat 1a
mét su chuyén dbi diéu kién tai nguyén va méi truong. Su Chuyen d6i nay c6 thé tao ra
cac diéu kién méi, gia tri méi sir dung cho cac loi ich kinh té x& hoi nhung né ciing c6
thé gy ra nhimg ton that vé xa hoi va moi trugng ma ching ta khd c6 the danh gia
duogc hét. Ngu:m ta chi khai thac thuy nang tai cac vi tri cong trinh cho phép vé didu
kién k¥ thuat, c6 hiéu qua kinh té sau khi da so sanh giira lgi ich va cac ton that.

O nhing thanh phé va khu cong nghiép 1on

/\'// th \ hr,- 5 d k»'\ h h-)\ hx /
MW q’orng_p al_Su ungA et g)’p n Iel_l nha may
-~ nhiét dién, dién nguyén tu va thuy dién. Ching
' can lam viéc dong b véi nhau va sao cho dat

hiéu qua cao nhat. Hinh 1-2 14 biéu do cong
suit dién sir dung cho mot ngay dém.

Biéu d6 bao gém nhitng viing chinh

| - dién cho nhitng thiét bi ding dién caa cac
nha may phat dién. Il - dién sinh hoat, dan
dung. Il - dién cho cac co quan lam viéc gio
hanh chinh. IV - dién cho cac phuong tién giao
thdng. V - dién cho cac co s& lam viéc hai ca.
VI - dién cho cac co so lam viéc ba ca

F
N max

Hinh 1-2 : Biéu do cong sudt dién sir dung theo ngdy

Céc thdng s6 dic trung cua bicu do :

Nmax — €ONQ suat I6n nhat trong ngay, tinh bang MW, con goi la dinh cua biéu d6.
Nimin — €ONg suat nho nhat trong ngay, tinh bang MW

Ny, — €6ng Suat trung binh ngay, tinh bang MW.

Trong biéu do, phan nam dudi gla tri NMTDin la viing co ban, phan nam giita
NMTDin va Ny, la vung trung binh, phan nim gitra Ny, va Niax 12 vung dinh. Vung co
ban do cac nha may dién nguyén tir va nhiét dién cung cap. Ving dinh do cac nha may
thuy dién cung cap. Con ving trung binh do sy diéu tiét cia timg dia phuwong. O nhing
noi O tram thuy dién tich nang thi vung dinh va vang trung binh do nha may thuy dién
tich nang dam nhié¢m.

Trong NMTD, tuabin nudc thuong duge nbi véi may phat dién. May phat dién
ndi véi tuabin nuéc goi 1a mdy phat dién thuy lwc, khéi may bao gom tuabin nuéc
ghép v6i may phét dién goi 1a 16 mdy thuy liec, thudng goi tat 1a t6 mdy. Hinh 1-3; 1-4
la két cau to may thuy dién 1on dat dimg.
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Hinh 1-3: Két cdu t0' may ddt ditng véi tuabin canh quay.

1.Ch6p nhan ddu; 2. 6ng ddu; 3. Mdy phét dién; 4. o) dd; 5. Palang; 6.Dong co secvo; 7. Vanh diéu chinh
BPHD; 8.Thanh quay; 9.Vanh trén; 10.Nép TB; 11.Stato TB; 12.Vanh duéi; 13.Budng BXCT; 14.Cénh BXCT;
15.Ddu tryc; 16.thanh quay; 17.Thanh kéo; 18.BXCT; 19.Pittong; 20.Con 6ng hit; 21.Vé BXCT; 22.Chéng
rd; 23.Thanh kéo; 24. O huéng TB; 25.Cénh huéng; 26.Vong 16t; 27.Thanh quay; 28.Nap day; 29.Him TB;
30.Truc; 31.Gid da.

May phat dién

Tuabin

Hinh 1-4 : T6 mdy phat dién tuabin



1.2 So' @6 c4c kiéu nha may thuy dién :

Trong thyc té c6 3 phuong phap tap trung nang luong cua dong nude tuong tmg
v6i 3 so dd nha may thuy dién (hinh 1-5; 1-6; 1-7) : Nha may thuy dién kiéu long
song, nha may thuy dién duong dan, nha may thuy dién tong hop.

a. Nha may thuy dién kiéu long séng (hay sau dap)

Pé tap trung ning luong, nguoi ta ding dap cot ap H la d6 chénh muc nudce
trudc va sau dap (twong ung thuong va ha luu). Pap c6 hd chira nude 1on dé diéu tiét
luu luwong ctia dong séng.

Puong nuoc dang

-gﬂ_ig

Hinh 1-5 : So dé nha mdy thity dién kiéu long song
1- bo song; 2- luoi chdn rac; 3- dong thwong luu; 4- du thuyén;; 5- cira xd nude khéng tai;
6-7- ddp ddt; 8- nha may thity dién; 9- dong chay ha leu
Nha may thuong dit sau dap ddi

Y
¢ | véicot nudc 16n, hodc 1a mot bo

phan cua dap dbi véi cot nude
nho. Ca&c tram thay dién voi
phuong phap tap trung nang
lwong bang dép goi la nha may
kiéu ldng séng hay sau dap. N6
ap dung cho cac con sbng &
dong bang, trung du noi c6 do
doc long séng nho, luu luong
song 16n. Trong thuc té, chiéu
cao cua dap bi han ché boi ky
thuat dap dap va dién tich bi

Hinh 1-6 : So d6 nha may thity dién kiéu duwong dan 9P

Cot ap o céc tram thuy dién nay khdng 16n, théng thuong khéng 1én hon 30 +
40m. Nha may thiry dién Théac Ba trén séng Chay la nha may thiy dién kiéu 1ong séng
c6 cot ap H =37 m, N = 120 MW (ba to may).

b. Nha mdy thiiy dién kiéu dwong dén

Nude duge ngan boi mot dép thap roi Chay theo dudng dan (kénh, mang,
tuynen, ong dan) dén nha may thuy dién. O day cot &p co ban 1a do duong dan tao nén,
con dap chi dé ngan nudc lai dé dua vao duong dan. Kiéu NMTD nay thuong ding &
cac séng subi cd do dbc long song 16n va luu luong nho.



Nha may thiay dién Pa Nhim (Ninh Thuan) c6 ¢t nuéc H = 800m, N = 160
MW (bdn t6 may) 13 nha may kiéu duong dan.
c. Nha mdy thiiy dién kiéu tong hop

Nang luong nudce
dugc tap trung la nho dap
va ca duong dan. Cot ap
ctia tram gdm 2 phan : mot
phan do dap tao nén, phan
con lai do duong dan tao
nén. Nha may kiéu nay
dugc dung cho cac doan
sbng ma ¢ trén séng c6 do
—~  ddc nho thi xay dap ngan
Wx  nude va ho chaa, con o

phia dud6i c6 do dbc 16n thi

Hinh 1-7 : So' dé NMTD kiéu tong hop

xay duong dan.

Nha may thiy dién Hoa Binh ( H = 88m, 8 to6 may, mdi t6 220 MW) va Tri An
(H = 50m, 4 t6 may, mdi t6 100 MW) 1a cac nha may kiéu téng hop.
1.3 Céc thong sb ciia dong chay va tuabin nwéc
a. Cot ap
Cot &p toan phan hay con goi la cot 4p cua nha may duoc xéac dinh bang hiéu
nang luong riéng cua tiét dién A-A (thuong lvu) va tiét dién B-B (ha luu). Cong thac
xé&c dinh cot dp toan phan nhu sau :
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Hinh 1-8 : So do c6t dp NMTP

Hp = (Za—Zg) + PA =P8 | apVa® —agVp’ (1-1)
Y 29
Khi dong chay vao tuabin thi mot phan cong suat cua dong chay tiéu hao cha
yéu do ton that cot &p qua cira ngan, ctra chong réc, ton that doc dudng tir tiét dién



A-A dén 1-1 va tir 2-2 dén B-B. Vi thé cot ap cua tuabin nho hon cot &p toan phan mot
dai lugng ton that do.

Cét ap tuabin X&c dinh theo céng thuc :
(XlV]_Z - OL2V2 2

H=(Z,-Z)+ =P +
’Y 29 4 4 4
Trong do : Z;, V; : Cao trinh mat nudc va van toc tai mat cat bo tri van thugng luu
cua NMTD
Z5, V, : Cao trinh mat nude va van tde tai mat cit ra cua dng hit.
Y : Trong lugng riéng cua nudc.
Cot &p 1a mot trong nhitng thdng sb quan trong dé thiét ké tuabin.
b. Luu lugng
La chi luu lugng dong chay di qua tuabin, ky hiéu la Q, don vi m*/s
Luu leong tuabin ciing 14 mot trong nhitng théng sé chinh dé thiét ké tuabin.
c. Cong sudt
Cong suat dong chay duoc xac dinh theo cong thire sau :

(1-2)

, Ngc = 9,81QH (1-3)
Cong suat trén truc tuabin, tinh bang kW dugc xac dinh :
Nt = Ngenr (1-4)

Cong suat trén tryc tuabin ludn nho cong suat dong chay vi trong qué trinh bién
d6i nang leong ludn ludn c6 ton that.
d. Higu sudt tuabin
T biéu thuc (1-3) va (1-4) ta suy ra hiéu suat tuabin nr :
nr= Nt (1-5)
9,81QH
e. Puwong kinh banh xe cdng tac va sé vong quay tuabin
DPuong kinh BXCT la mét thdng s thiét ké co ban cua tuabin. Tuy thudc vao
ting dang BXCT cua cac loai tuabin khéc nhau, cd cac quy wéc vé dudong kinh.
DPuong kinh tuabin thuong duge ky hiéu la Dy,
So vong quay cua tuabin thdng thuong chinh la ) vong quay cua may phat
(néu nbi truc tiép), vi vay khi chon s6 vong quay cua tuabin can chi y dén sb vong
quay dong bo ciia may phat :
n = 6000 (1-6)
2P
Trong d6 : 2P - s6 d6i cuc cia may phat tng Véi tan s6 f = 50 Hz
C6 thé chon sb vong quay dong bo theo bang sau :

Bdng 1-1
S6 doi

1 2 3 4 5 6 7 8 9 10 11 12
cua 2P

n, v/iph | 3000 | 1500 | 100 | 750 600 | 500 |428,6 375 |333 |300 |273 | 250

Hai dai lugng nay dac trung cho kich thude va ¢d tuabin. Chang c6 quan hé mat
thiét voi nhau va duge xéac dinh bai cot 4p va luu lwong cua tuabin. Thudng tuabin c6
cong suat 16n thi duong kinh Ion. Nhung tuabin c6 cot ap cang Ion thi s vong quay
cang lon va kich thudce cang nho.

1.4 Phan loai va pham vi sir dung cia tuabin




a. Cdc dang tac dong cua dong nwdc
Mot cach chung nhét c6 thé xem nang lugng cua dong nude gom c6 2 dang :
thé nang va dong nang (trong do thé nang bao gém vi nang va ap nang)

(XlV]_ - OL2V2

Theo biéu thirc (1-2) : H=(Z,—Z,) + PL=P2 taco:
Y 29
(Z1—Z,) + PL=P2 : Thanh phén thé ning
Y
OL]_V]_Z - OL2V22

: Thanh phan dong niang

29
Nang luong E;, do dong chay trao cho tuabin c6 thé xac dinh bang hiéu nang luong
don vi cua dong chay trudce khi vao BXCT va sau khi ra khoi BXCT

E.1.» = Phan niang lugng phan kich + Phan nang luong xung kich

Tuy thudc vao dang nang leong nao cua dong chay tac dong vao BXCT tuabin
la cha yéu ma ta c6 thé chia tac dong cua dong nudce thanh 2 dang:

- Téc dong phan kich (do thanh phan thé ning tac dong la chu yéu)

- Téc dong xung kich (do thanh phan dong ning tac dong la chu yéu)

b. Phén logi tuabin

Vi diéu kién thién nhién (dia hinh, dia chat va thuy van) cua cac NMTD rat
khéc nhau, cho nén cot nuée caa NMTD va luu luong nude di qua tuabin ciing rat
khéc nhau. Pham vi bién d6i cot nudc rat 16n tir mot vai mét dén hang nghin mét.
Pham vi bién dbi cua luu luong nude ciing rat 16n tir vai I/s ¢ thuy dién nho kiéu gia
dinh dén hang traim m®s & nhitng NMTD 16n. Vi vdy, tuabin phai ¢é nhiéu kiéu, nhiéu
¢ khac nhau méi dap ung duge nhu cau sir dung nang leong nudc.

Tuy theo kiéu tac dong ciia dong nuéc va BXCT ma chia tuabin thanh hai loai
chinh : tuabin phan kich va tuabin xung kich. Loai tuabin lai duoc chia lam nhiéu hé
khéc nhau. Trong mdi hé lai chia 1am nhiéu kiéu tuabin theo mau BXCT va céc c&
kich thudc khac nhau.

TUABIN PHAN KiCH

Tuabin phan kich 1a hé tuabin duoc si dung rong rai nhat, bao gém pham vi cot
nude tir 1,5m dén 700m. Phu thudc vao hudng dong chay caa dong nude di qua BXCT
ma chia tuabin phan kich thanh nhiéu loai khac nhau.

Trong tuabin phan kich ca hai phan thé nang va dong ning déu tac dong nhung
chu yéu la phan thé nang. Trong hé tuabin nay, ap suat & ctra vao ludn 16n hon & cia
ra. Dong chay qua tuabin 1a dong lién tuc dién day toan bo méng dan canh. Trong
ving BXCT, dong chay bién doi ca dong hang va thé niang. Trong dé véan toc dong
chay qua tuabin ting dan, 4p suat giam dan, tao ra d6 chénh ap mat canh sinh ra
momen quay truc.

+ Tuabin hwéng truc (Co dong chay qua BXCT song song Vi truc quay)
Tuabin chong chong (con goi 1a tuabin Propeller hay tuabin canh quat) :
Thudc loai tuabin phan kich, duing & NMTD cot nudc thép H=6-+80m
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Hinh 1-9  Twuabin chong chéng truc dimg céng sudt lon.

1. Bubng xodn; 2. Stato; 3. Cénh huéng dong; 4. Vanh trén BPHD; 5. Nép tuabin; 6. Vanh diéu chinh:
7. Bong co secvo; 8. Truc tuabin; 9. O hudng; 10. Bau BXCT; 11. Canh BXCT: 12. Buéng BXCT; 13. (A)’ng hut.

Tuabin chong chong c6 két cau don gian nhét trong cic loai tuabin phan kich.
Két cdu cta no ciing thay d6i tuy thudc vao cot nudc va cong sut tac dung va cach lap
dat (dat dung hodc nam). Trén hinh 1-9 1a két cau tuabin chong chong dat ding, gom
c6 cac bg phan :

+ Banh xe cdng tac tuabin gdm c6 bau va cic canh BXCT gin cb dinh trén bau,
thong thuong 13 4 dén 8 canh. Canh BXCT c6 thé ché tao cing v6i bau thanh mot khéi
hodc ché tao riéng roi gin chit voi bau bang buldong. BXCT 13 bd phan chuyén hod
ning lugng nuéde. Khi nudce chay trén mit cong cua canh, do nude phai doi hudng nén
tao ra mot ap luc tac dung 1én bé mit canh BXCT, giy nén mémen quay lam quay
BXCT tuabin.

+ Buong BXCT 1a chd lap dat BXCT. Budng BXCT c6 dang hinh tru. Khe ha
gitta budng va canh BXCT nam trong pham vi (0,0005 =+ 0,001)D;, trong dé D, la
duong kinh BXCT.

+ Buong tuabin 12 bo phan dan nudc vao BXCT. C6 nhiéu loai budng tuabin. O
NMTBD, budng tuabin thuong cO dang xodn dc, goi 1a buong xodn. Kich thude, két ciu
budng tuabin c6 anh hudong quyét dinh dén kich thude NMTD.

+ Stato tuabin co nhiém vu truyén tai trong nam phla trén né xudng mong
NMTPD. Céc tai trong ndy gom : trong luong ban than cac phan quay va khong quay
clia to may, ap luc thuy dong doc truc tac dung |1én BXCT, tai trong san va b¢ do may
phat dién. Rang budng xo0in ciing lam nhiém vu Stato.

+ Bg phdn hudng dong (BPHD) nam phia trong stato 1am nhiém vy :

- Thay doi tri s6 va hudng cua van téc dong chay trong khoang khong gian gitra BPHD
va BXCT dé tao diéu kién thuan loi cho dong chay di vao canh BXCT nham nang cao
hiéu suét tuabin.

- Thay d6i cong suat cua tuabin bang cach thay doi luu lugng nude di qua tuabin.
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Hinh 1-10:  B6 phdn huéng dong hinh try vdi co cdu diéu chinh.
1. Canh huéng dong; 2. Vanh duéi; 3. Vanh trén; 4. o} truc canh huéng. 5. Truc quay cénh;
6.0 huéng canh huéng dong 7. - Thanh quay; 8. Thanh kéo; 9 Vanh diéu chinh.

Dé lam nhiém vu trén, cac canh hudng dong duoc b tri déu chung quanh
BXCT va mdi canh hudng duoc gan vao hai vanh trén va dudi. Cac canh hudng dong
c6 thé quay duoc quanh truc canh cd 6 tryuc tai vanh trén vanh dudi va dau truc gin vao
vanh diéu chinh qua hé théng thanh kéo, thanh quay (hinh 1-10)

Vanh diéu chinh duogc diéu khién tir dong co secvd cua may diéu toc. Khi céc
canh hudng dong quay thi khéng nhitng khoang cach gitra cac canh hudng dong (goi
|a @6 mo canh hudng ag) thay dbi (nén luu luong di vao tuabin thay doi) ma ca huéng
ctia van toc di vao BXCT ciing thay doi.

Sb luong canh huéng dong thudong nam trong khoang tir 16 canh dén 32 cénh.
Tuabin nho (D;< 225 ¢cm) ¢6 16 canh. ¢ tuabin I6n, véi D; < 650 cm ¢6 24 canh, con
v6i Dy > 700 cm cd 32 canh. Tuabin cuc nhé, BPHD thuong c6 canh ¢b dinh chuyén
hudng cia véan téc dong chay vao BXCT va thuong c6 sé canh it hon (10 + 14 cénh).
Pé giam bét tén that thuy luc & BPHD, hinh dang cac canh huéng dong phai thuan
dong va bé mat tiép xdc véi nude phai nhin va phai phdi hop véi budng tuabin, tru
stato sao cho goc t6i ciia dong chay trong cac ché do 1am viéc caa tuabin 1a bé nhét.

Hién tai, ddi v6i tuabin phan kich dat ding thuong dung BPHD kiéu tru nhu
theo hinh 1-10 .

Ngoai cac bo phan trén con ¢ nip tuabin va bd phan d& truc (6 hudng cua
tuabin) v.v..

Tuabin canh quay (con goi la tuabin Kaplan) :

Thudc loai tuabin phan Kich, thuong gap ¢ cA&c NMTD vira va [6n véi cot nude
thap va trung binh. Miu tuabin nay do k¥ su Vikto Kaplan ngudoi Tiép Khac dé xuat
(1913). Cot nude lam viée cua tuabin H = 6 + 80m.

Mic du cac bo phan noi chung giéng tuabin chong chong, song két cau tuabin
Kaplan phtc tap hon (xem hinh 1-12 va 1-13).
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Hinh 1-11: Cdt doc NMTD véi tuabin Kaplan Hinh 1-12: Co cdu quay cdnh

Sy khac nhau chi yéu ¢ chd canh BXCT 1va bau BXCT 4 duoc ché tao riéng
biét. O day canh BXCT c6 truc quay canh 2 va 6 d& nén céanh c6 thé quay duoc. Bén
trong bau BXCT 4 lap dit pittdng dong co secvd 7 ¢ cac tai ndi véi cac canh BXCT
qua thanh kéo 6 va thanh quay 5 lam quay dong thoi cac canh BXCT 1. Nho vay, khi
cot nude 1am viée va leu lugng cua tuabin thay doi ta co thé thay ddi goc dit canh cua
tuabin dé qua trinh chuyén hoa ning luong dat két qua cao nhét.

1. Banh xe cong tac
2. Canh BXCT

3. Canh huong dong
4. Co cdu xoay canh
BXCT

5. May phat

= ioasninnem

Bkiiiis

Hinh 1-13: Két cau tuabin Kaplan
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Tuabin Capxun (Tuabin Bulb- tuabin “bdu”, hay con goi 14 tuabin chdy thing)

Tuabin Capxun thudc loai phan kich kiéu Kaplan, duogc sir dung voi cot ap thap
nhat. N6 c6 day da céc bo phan cua tuabin va ¢ may phat nam bén trong “bau” nhu
tén goi cua nd. Piém khac biét so véi tuabin Kaplan l1a dong chay nude hdn don (theo
hudng doc truc va hudng kinh) di vao canh hudng va khong qua budng xodn. Truc
canh huéng dit nghiéng (thdng thudng 60°) so véi truc tuabin. Trai véi cac kiéu tuabin
khéc 1a cac canh hudng hinh ndén. BXCT tuabin Capxun gidng nhu cua tuabin Kaplan,
nhung c6 thé khac biét vé s luong canh tuy thudc vao cot nudce va dong chay.

Hinh 1-14 dua ra so do bé tri NMTD st dung tuabin Capxun. Dong nudc chay
doc vao to may theo tam mang dan, qua may phat, canh tinh, canh huéng dong, BXCT
va theo dng thoat d6 ra kénh ha luu

2
! ; " 1. Cua vao buéng mdy phat
2 3 2. Cwra vao buong tuabin
| 3 3. Cum dau thuy lyc
: ; / ' 4. Canh huéng
e = R | 2 5. Ong thoat
Huling e = |  6.BXCT
nuﬁ%ﬁ@“‘“ = Halw , | 7. “Bau”’ tuabin
e 1;'_ & '

Hinh 1-14 : So @6 NMTP diing tuabin

. MR
Hinh 1-15: 76 mdy tuabin Capxun l

O

)

1. BXCT; 2. Cinh hu6ng dong; —
3. Stato TB; 4. Cédp xun; 5. L6i
vao; 6. Try d&, 7. Nhan ddu; - l
8. Roto MPD; 9. Thanh kéo;
10. Vanh diéu chinh BPHD; 11. O 0
dd; 12. O huéng; 13. V4 BXCT. AL

g 18590,

+ Tuabin chéo truc

Tuabin chéo truc dugc st dung & cac NMTD c6 ¢cot nudec H = 30 + 200m. N6
thudc hé tuabin canh quay. BXCT gom c6 10 = 14 canh duoc gan vao bau hinh chép
nho cac truc canh. Truc canh 1am véi truc tuabin mot goc a = 30°, 45°, 60° nén dong
chay trong BXCT cd hudng chéo truc. Tuabin chéo truc la tuabin trung gian gitra
tuabin tdm truc va canh quay, né két hop dugc cac uu diém cua hai hé tuabin ké trén.
Cling nhu ¢ tuabin canh quay, cac canh BXCT quay duogc quanh truc cta nd nho co
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cau quay canh nén hiéu suat ciia nd cao hon tuabin tam truc & hau hét cac ché do 1am
viéc. Mat khac so canh BXCT cua loai tuabin nay nhiéu hon so véi tuabin canh quay
nén co thé lam viéc véi cot hude cao hon nhung ma van khéng bi xam thuec.

Hinh 1-16 : Cat doc tuabin chéo truc

+ Tuabin canh kép

Muén cho tuabin canh quay lam viéc véi cot nudce cao hon thi phai ting sb luong
canh BXCT tir 6 + 10 canh. Nhu vy, bau BXCT phai c6 duong kinh 16n méi c6 thé
bé tri duoc bd phan quay canh BXCT trong dé. Mat khac nhu vay s& l1am giam kha
nang thoat nude ciing nhu dic tinh xam thuc cua tuabin. Dé cd thé ting sé canh ma
van bao dam duong kinh bau khdng vuot qué tri s cho phép, tét hon hét 1a trén méi
truc canh ldp hai canh, ching han dung 8 canh thi chi can ding 4 b truc cénh 1 du.
+ Tuabin tam truc (con goi la tuabin Francis) :

Thuong gip & cac NMTD c6 cot nude trung binh va twong ddi cao. Pé xuat
mau tuabin ndy 1a cua k§ su Francis ngudi My (1855). Tuabin tAm truc duge sir dung
¢ cot nudc H =30 + 700m voi tuabin 16n hay H = 2 + 200m véi tuabin nho.

Tuabin tdm truc 1a mot trong nhitng hé tuabin phan kich dugc sir dung rong rai
nhat. Chuyén dong cua chat 1ong trong BXCT lic dau theo hudng xuyén tam. Khi di
qua rinh giita cac canh BXCT dong nu6c chuyén huéng 90° va ra khéi BXCT theo
hudng doc truc, vi thé duoc goi 1a tuabin tam truc

Vé két ciu, cac b phan cua tuabin tdm truc nhu : budng tuabin, éng hat, BPHD,
truc, 0 truc...khdng c6 khéac biét may tuabin chong chéng va tuabin canh quay, trir
BXCT.s

BXCT tuabin tdm truc (hinh 1-17) c6 vanh trén 1 va vanh duéi 3.Gitra hai vanh
la cac canh c6 dang cong khdng gian 3 chiéu, s6 lugng cénh tir 12 dén 22 chiéc..
BXCT tuabin tdm tryc thudng duoc dic thanh mot khéi. Trong diéu kién van chuyén
han ché c6 thé ché tao BXCT gom hai hodc ba manh. Khi lp rap tai hién truong sé
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han néi cac ranh phan chia. Ciing c6 khi nguoi ta ché tao canh BXCT riéng roi han
hoac duac lién vao vanh trén va vanh dudi. BXCT tuabin tdm truc c6t nude trung binh
(H< 80m) nhu hinh phai, con véi ot nude cao thi nhu hinh trai.

Hinh 1-17 : Banh xe céng tdac tuabin tam truc
1. Vanh trén; 2. Canh BXCT; 3. Vanh dudi

e : 1. Thép lot ham tuabin
\\ .o 2. Truc tuabin
g / \7 v 3. Pong co secvo
i ane 4. Vanh diéu chinh canh
AR 20| - hudng
RS o 5. Canh hudng dong
R ‘9. 6.0 huong
|l > > N". o 7. Kin truc
- = ) »"+." 8. Banh xe cong tac
. ‘ 9. Stato tuabin
10. Buong xodin
11. Ong hat

Hinh 1-18: Két cdu tuabin Francis truc dirng
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4, BXCT

7. Con BXCT

9. Thanh truyén déng co secvo
10. Dong co secvo

14, Truc tuabin

16.  Bé goi do

20. Nip goi

22. Vanh chdn nude truc
23. Nip tuabin

24.  Vanh chan khit BXCT
25. Canh tinh

26. Buodng xodn

28. Canh huong

29. Cé canh huéng

30. Pon bdy canh hidng
32. Thanh noi

33.  Vanh diéu chinh

34. Ong thodt

Hinh 1-19: Tuabin Francis truc ngang
TUABIN XUNG KICH

Tuabin xung kich cé cac bo phan chinh sau day : Voi phun diéu chinh luu luong,
BXCT, v, truc, bo phan cit dong. Bic diém chung cua tuabin xung kich 1a dong chay
tur khi ra khoi voi phun s€ tac dong vao cac canh BXCT ¢ dang tia tuw do trong moi
truomg &p luc khong khi, chi sir dung phan dong niang va chi ¢ mot sé6 canh BXCT
ddng thoi chiu tAc dong cua tia nudc, mit khac BXCT caa né bao gio ciing dit cao
hon muc nude ha luu. Tuabin xung kich cé ba hé : tuabin géo, tuabin tia nghiéng va
tuabin xung kich hai lan
+ Tuabin gao (Con goi 1a tuabin Pelton) :

Do k¥ su ngudi My Pelton dé xuét (1870). Tuabin gdo thudng dung & NMTD cot
nudc cao, voi H =300 + 2000m ¢ thuy dién 16n va 40 + 250m ¢ thuy dién nho

Tuabin go c6 nguyén 1y lam viéc khac véi tuabin phan kich nén vé ciu tao ciing
khac han.Tuabin géo c6 thé dat dung hoic ngang, loai truc nam ngang thuong ¢ cong
suit bé va c6 tir mot dén hai voi phun cho mot BXCT, ) luong BXCT trén cung mot
truc thuong la mét hoac hai.

i ia 3
. n H ol :i
T-%{:-E.{l'l;_é aoa | e & !ru:“ | &
" o - . i ="
. = q - It -[+H L S §imm ll= T
ﬂi::.:h_ . a0 .&\}%kﬁ 2 - IF ___.j'll-inu- e’“ | e
y ik = | N
i ',-.,-'-'"-3-:"" 4%;- i‘_l_ . At x‘%’-! AL \\:} "\‘l a
L = "ot Ll i \\H T It
. s I :
. . WA CI L N
7 W \§ i
Al R 1""~""u..“'|| 3Ta ||
i o o A o brisa] P \
75 = _{é/ﬁ NEEa N
- :-h-')’.:é?f%/ .-.-’.",}-j.r'.’-:.‘;"’:.-.-f" (e e e

Hinh 1-20 : Tuabin Pelton mgz voi phun
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1. Voiphun 2. Kimphun 3. BXCT 4. Gdo 5. Pdu kim 6. Muc nuéc ha luu

8. Pia BXCT 12. Khuya cong 13. Tru van kim 17. Khuya cong dudi  18. Ong xd nuée 20.
Pau léch dong 21. Thanh chong 22. Pitton dong co secvé dich chuyén dau kim 23. Lo xo
kin van kim 24. Van solenoid diéu khién dong co secvé 25. Vé langdich chuyén dau van kim
31 va 32. Vo tuabin 32a. Tdam chan hudng nuwéc tir BXCT vao ha hwu 32b. Ranh thodt tia
nude khéi truc 34. Tam thép lot 40. truc tuabin 40a. Cam géi doc truc 42. Goi ngoai tuabin
43. Vi tri néi truc mady phat

Hinh 1-21 : Tuabin Pelton truc ngang hai BXCT va méi BXCT ¢6 hai voi phun

Trong tuabin Pelton, nuéc tir thuong luu theo dudng ong ap luc qua cira van,
doan 6ng chuyén tiép rdi vao voi phun truyén dong nang dong chay vao BXCT. Sau
khi ra khoi BXCT, nudc duoc thao xudng kénh xa ha lueu.

Trong voi phun c6 van kim tac dung diéu chinh luu lwong théng qua viéc diéu
chinh tiét dién dong tia vao BXCT. BXCT gom c6 14 + 60 canh gidng nhu géo, giita
c6 séng nho (nhur ludi dao) phéan chia go thanh hai phan bang nhau. Céc canh BXCT
duoc gan chat vao dia (bang cach han hay ghép buldng) nam trén truc quay.

Dé cho nude tac dung vao canh gao khoi bin tung tée khi chuyén tir gdo nay sang
gao khac & dau dudi khoét miéng 16m vao. O tuabin g4o cot nude cao c6 dudng dng
dai con c6 bo phan cat dong dé hudng mot phan hay toan bo tia nuée khdng cho vao
BXCT dé tranh hién tuong nude va xay ra khi dong nhanh van kim cua no.

O cac tuabin gao c6 may diéu tdc ty dong thi su chuyén dong co phéi hop gilta
van kim va bo phan cat dong dugc thyc hién nho bo lién hgp nam trong may diéu toc.
V6 che ngoai BXCT c¢6 nhiém vu khong cho nuéc tir BXCT ban ra ngoai, hinh dang
vo che phai dam bao dé nude tir vo che khong roi nguge vao lung gao.

Loai tryc dimg c6 s6 voi phun nhiéu hon, thuong tir hai dén sau, cac voi phun
duge bé tri déu chung quanh BXCT.

Hinh 1-22 va 1-23 duéi ddy md ta mat cat doc va cat ngang tuabin géo truc ding
nhiéu voi phun.
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1. Ong dé kiém tra hiéu sudt

2. Ongpfzdn phoi
3. Co cau léch dong
4. Truc tuabin

5. Dong co secvé co cau léch

6. Nép vo duwong pit
7. O huéng
8. Vo tuabin

9. Voi phun chinh véi dau kim

10.BXCT
11.Ray tdm chan
12.Tém chan
13.San kiém tra

1. BXCT

2. Co cdu léch dong
3. San kiém tra

4. Vi phun chinh
5. Kim phun

6. Ché ré nhanh

7. Ong phdn phoi

8. Moi néi co dan

9. Ranh thoat

+ Tuabin tia nghiéng

Rt | . ,
§: R il

Hinh 1-22: Tuabin gao truc ditng nhiéu voi phun, mdt cdt doc

Hinh 1-23 : Tuabin g&o truc ditng nhiéu voi phun, mdt cdt ngang

Tuabin tia nghiéng 1a loai tuabin xung kich cé thong sé kém hon tuabin géo

Nguyén ly 1am viéc cua tuabin tia nghiéng ciing gidng nhu tuabin gao nhung voi phun
bé tri trong mat song song vai truc quay véi mot géc nghiéng khoang 22°. Vé&i goc
nghiéng nay voi phun hudéng dong tia chay vao bao canh. Xung luc cua dong tia tac
dung vao cac canh BXCT nén loai nay co tén goi la tuabin tia nghiéng

Pham vi str dung cua tuabin tia nghiéng: cot ap H = 50 + 400m, véi cong suat

N =10 + 4000 KW, hiéu suat n = 75 = 80 %. Tuabin nay sir dung rong réi cho cac tram
c6 cbng suat nho va trung binh.
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BXCT tuabin tia nghiéng c6 cau tao don gian hon so véi BXCT cua tuabin gao,
Vi vay ché tao ching ciing don gian hon. Vi phun cua tuabin tia nghiéng c6 két cau
gidng nhu tuabin géo.

+ Tuabin xung kich hai lin (Con goi 13 tuabin Banki)

Tuabin xung kich hai lan con goi 1a tuabin tac dung kép. N6 Ia tuabin c6 két cdu
don gian nhat. Tuabin nay thuong c6 két ciu truc ngang, trén truc gan BXCT c6 dang
gan nhu gudng nudc. BXCT gom c6 hai hoic ba dia, gitra cac dia c6 gan tir 12 + 48
canh cong dat song song Vi truc.

Nudc duoc dan qua du’orng
dng vao tuabin qua voi phun cd tiét
dién hinh chr nhat. Dong tia di ra
khoi voi phun tac dung 1én canh lan
thir nhat, di vong qua truc phia trong
BXCT, lai di ra va tac dung lan thir
hai vao canh.

Do sy tac dong hai lan cua
dong tia vao canh BXCT nén goi la
tuabin tac dong kép. Lan tac dung
tha nhit canh nhan khoang 70 +
80% nang luong dong tia. Lan th
hai khoang 30 + 20% nang luong

Hinh 1-24: ' Tuabin xung kich hai ldn con lai. .
Viéc dicu chinh luu lugng
cua vOi phun duoc thuc hién bing
ludi ga ndi véi tay diéu chinh. Khi van tay quay nay thi tiét dién voi phun nay s& thay
doi.

Pham vi tac dung cua tuabin xung kich hai lan véi cot 4p H = 10 = 100m. Hiéu
suit co thé dat 60 + 83%. Tuabin ndy dugc sir dung rong rai voi cac tram cO cdng Suit
nho, tir mot vai KW dén hang ngan kKW.

+ Tuabin bom (Pump — Turbine)

Ngoai céac kicu tuabin di trinh bay trén,
nguoi ta da phat trién thém mot loai may thuy
luwc hoat dong thuan nghich : vira nhu la mot
tuabin phéat dién vira 12 mot may bom nudc &
ché do chay bl goi la tuabin bom st dung cho
cac NMTD tich nang.

c. Pham vi sir dung cot nuwoc cua cac loai
tuabin thuwong dung hién nay

Pham vi c6t nudc ciia mdi kieu BXCT
C tuabin (Hmin - Hmax) dugc qui dinh (mot cich
gin dung) xuat phat tir chiéu cao hut cho phép
hop 1y (xét vé mat kinh t&) va do bén co hoc
cua canh BXCT va cénh b phan hudng nudc.

Hinh 1-25: Tuabin bom
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Bdng 1-2 : Pham vi sur dung ciia cdc tuabin Nho nhimg thanh tyu cua
nganh cheé tao tuabin trong

o Niae ' o nhitng ndm gan day nén pham vi

Hé tuabin Phg}m vi cOt (MW) Klgh thudc 16n S dung cot nudc cia nd kh()ng

nuce H (m) nhat Dy (m) ngung dugc md rong. Trude day
Phan kich tuabin hudng truc, dac biét 1a
* Hudng tryc : tuabin canh quay truc ding
gl}é‘%’ thang 623 - 58 25500 . g ; thuong st dung voi cot nude H =
ngh gﬂ:%/ 6 - 80 150 9 15 + 50m, ngé}y nay pham vi do
Canh kép 30 - 100 250 8 da mé rong dén 10 + 80m. St
* Chéo truc 30 - 200 300 8 dung tuabin hudng truc truc
* Tam tryc 30-700 800 10 dtmg voi cot nude thap hon (H <
* Tuabin bom 10m) pham vi ndi trén s€ lam
g};ar;fl}; éCh) 515 30 3 tang kith th’u’(’yc .c’ﬁng‘ nhu Atr(_)ng
Chéo truc 20 - 100 300 75 lll'O’l’lg to may, gia thanh xay
Tam truc 30 - 600 450 9,5 dung nha may cling tang Ién.
Xung kich Boi thé trong nhimg nim gan
: Gao - 300-2000 | 350 7,5 day dbi voi pham vi cot nuée H
et S5 i dune
lAn may Capxun truc ngang co ty toc

16n va ré hon.

S& di st dung tuabin canh quay truc dimg & pham vi cot nude twong ddi cao ( H
=50 = 80 m) la dé tang hiéu suét binh quan ctia t6 may trong trudng hop nha may lam
vi€c voi phu tai va cdt nudce thay doi tuong ddi 16n. Vi tuabin tim truc lam viée trong
diéu kién d6 s& cho hiéu suit binh quan tvong dbi thap. Nhung mit khac, tuabin hudng
truc dung c6 dac tinh xam thuc kém hon so vdi tuabin tam truc, boi thé tuabin canh
quay han ché 1am viéc & cot nudc cao. Vi vy gan diy, ngudi ta da sir dung hé tuabin
méi, ¢6 thé két hop dugc cac uu diém cua cac hé tuabin ndi trén, nhu c6 hiéu suit binh
quan tuong ddi cao khi cot nude H va phu tai dao dong 16n (cua tuabin canh quay) va
co dac tinh xam thuc va do sau lép dat tuabin tuong ddi nho (ctia tuabin tam truc). Do
1a hé tuabin chéo truc, trong thuc té da sir dung vo1 pham vi ¢t nudc H = 30 + 200m.

Tuabin tdm truc hién nay thuong dung véi ¢t nuéc H = 30 + 700m, nhu vy
n6 di thay thé pham vi cot nudec H = 300 + 700m ma dang 18 trudc day thuong ding
tuabin gdo. Trong pham vi ¢4t nude noi trén nén dung tuabin gao chi khi phu tai cua
tuabin dam nhan dao dong nhiéu, nudc 1an nhiéu tap chat va diéu kién xdy dung khong
cho phép tuabin lip dit & d6 sau qua 16n.0 céac diéu kién khac, nén st dung tuabin tdm
truc vi hiéu suét ctia né 16n hon tuabin gao tur 2 + 3%.

Hién nay, tuabin géo chu yéu dung ¢ cot nudc 16n hon 500m ( H = 500 +
2000m).

Déi véi tuabin ¢& nhod, vi diéu kién xay dung cling nhu kha nang ché tao nén
pham vi sir dung ¢t nudc ¢ thé thay doi. Chang han, v6i tuabin gdo ¢ nho c6 thé sir
dung v&i cdt nudc H = 100m; tuabin tam tryc : H =3 + 80m; tuabin canh quat H=2 +
16m v.v...
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Chwong 2 : QUA TRINH LAM VIEC CUA TUABIN

2.1 Qua trinh tac dong cia dong nwéec 1én cAnh BXCT

Nhu da néi ¢ trén, dong nudc tdc dong vao canh tuabin co hai cach khéac nhau
vé nguyén tac :

+ Tdc dong xung kich : Khi tia nuéc bin vao ban chan (canh BXCT), ban chin
ngan tia nudc lai, dong nang tia nudc truyén cho ban chin, xung luc nay lam cho
BXCT quay, & day khong c6 sy tham du cia thanh phan 4p nang. Quéa trinh chuyén
dong cua tia nude tir khi di vao canh tuabin cho dén khi ra khoi tuabin xay ra trong
moi truong khong khi c6 &p suat khdng doi.

Nhu d4 néi & trén, dé diéu chinh tuabin xung kich trén voi phun ¢ van kim tac
dung diéu chinh luu luong nude dén BXCT.

Hinh 2-1 : Tac dong ciua dong nudce. A-Tac dong xung kich; B-Tac déng phan kich

+ Tac dong phan kich : Do dong nudc khi chay qua BXCT bat budc phai chay
trong cac rdnh gita hai canh BXCT, lam thay d6i ca d6 16n Ian hudng cua vén tdc
nude. Do nudce phai d01 hudéng chay tao nén phan luc tdc dung Ién canh BXCT. Phan
lyc nay tac dong Ién tat ca cac canh BXCT tao nén moémen quay tuabin. Qua trinh tac
dong cua dong chay lén canh BXCT xay ra trong moi trudng nude co ap suat thay déi,
tire &p lyc nudc tai cac diém khac nhau cua dong nuéce khdng gidng nhau.

Chuyén dong dong chay trong BXCT & ché do thiét ké dam bao dong chay vao
thuan nhat goi 1a dong chay “vao khong va ” (goc t¢i cua dong chay va g(’)c dat canh
tai mép vao trung nhau), dong thoi dong chay ra khoi BXCT ¢6 véan toc nho nhit,
thuong duoc goi la didu kién “ra thang goc”.

Biéu thic cong suit tuabin Nt = 9,81QHN cho thiy dé thay doi cong sudt can
thay doi luu lwong nudc Q qua tuabin bc%ng cdch thay doi @6 mo ciia canh hirdng dong
tuabin. Nhu vay s& lam thay doi ché d¢ thiét ké dong chay cia tuabin chong chéng va
tuabin tam truc (do canh c6 dinh trén BXCT) ddn dén cé tén that va hiéu sudt tuabin
giam xuong nhiéu.

Déi véi tuabin Kaplan, Capxun, chéo truc do c6 thé diéu chinh dugc canh trén
BXCT nén khi thay doi luu lugng nude cd thé phdi hop cac diéu chinh (diéu chinh
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canh hudng va diéu chinh canh BXCT) dé van duy tri ché do lam viéc thuan dong nén
Van ¢0 hiéu sudt cao & cdc ché dé luu luong lam viéc khac nhau.
2.2 Phuéong trinh diéu chinh lwu lweng tuabin

Ta c6 phuong trinh diéu chinh luu luong tuabin nhu sau

nygH 2
—+or
0o 7 (2-1)
1

)
ctgoy +—=ct
27'Cb0 g 0 F2 g(P

Trong d6 : Ny - hiéu suat thay lec
o - van toc gbc tuabin; ® = const
F, - dién tich tiét dién ra BXCT
r, — ban kinh mdémen quay khao sat

Tir biéu thire trén ta co thé thay doi luu lugng bang cach thay doi mét trong ba
dai luong : by, o, ¢

- Chiéu cao canh huéng by

- GOc ra cua canh hudng ay

- GOc ra dat canh banh cong tac ¢

Diéu chinh luu lwong bang céch thay doi by cd thé thuc hién nho mot van chup.
Céch diéu chinh nay c6 thé tmg dung cho tuabin c¢& nho. Béi véi tuabin ¢& trung binh
va c& 16n thi diéu chinh nay rat kho, phtc tap vé miat két cdu va gay nén ton that thuy
luc nhiéu.

Diéu chinh luu luong bang céch thay dbi goc ra cua canh hudng oy duoc dung
phé bién nhat. Déi vai ca ba loai tuabin (hudng truc, tdm truc va huéng chéo) nguoi ta
thay d6i luu lwong nho hé thdng canh hudng. Khi céc canh hudng quay thi d6 mé cénh
hudng a, thay doi va luu luong qua né thay doi.

Diéu chinh luu luong bang cach thay ddi goc ¢ duge tng dung két hop voi viée
diéu chinh d6 m& canh hudng a, tuabin hudng truc va chéo truc canh xoay co thé diéu
chinh kép, cling mét Itc thay déi hai dai lugng o va ¢. Nhd diéu chinh kép dong di ra
khoi canh hudng ludn phi hop véi géc nghiéng cia canh banh cong tac. Hiéu suat lon
nhat cua a, tuabin hudng truc va chéo truc canh xoay khong thay doi trong pham vi
khé 16n khi thay d6i cong suat. D6 1a uu diém 16n cua tuabin canh xoay so véi tuabin
tam truc hoac chong chong.

2.3 Luat twong tw cuda tuabin

Tuabin nuéc 1a loai may thuy luc c6 kich thude 16n thuong kho cé diéu kién
thi nghiém nguyén hinh dé hiéu chinh tinh todn ma thudng phai thu nho lai thanh mo
hinh @& 1am thi nghiém, sau d6 dua vao luat tuong tu dé suy ra dic tinh thyc cua
tuabin tir két qua thi nghiém.

Bién phap mod hinh phai thoa man ba diéu kién tuong tu :

+ Twong tw vé hinh dang: Hinh dang phan din dong phai dong dang, diéu do
c6 nghia céc kich thuge hinh hoc tuong tmg cua Chung phai theo mot ty I¢ nhat dinh

+ Twong tw vé dgng hoc : Sy phan bd van tdc tai cac diém tuwong tmg cua
dong chay bén trong phan dan dong cia tuabin thyc va md hinh phai twong tu nhau.
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+ Twong tw dpng luc hoc : Céc luc quan tinh, ma sat, trong luc tac dung Ién
dong nude & phan dan dong tai cac diém twong ung ty & voi nhau.

+ Cdc chudn sé : T nhitng cong thirc suy dién theo dleu kién cua tiéu chuan
turong tu dong luc hoc nguoi ta rat ra mot sé nhitng chuan sb : Raynold, Frut, Ole...
M®bi chuan sé nay dic trung cho mét thanh phan luc nao d6 tac dung Ién dong chay
trong tuabin. Chuén s Raynold (ky hiéu Re) dic trung cho lyc nhét cia dong chay.
Cong thue Frut (ky hiéu Fr) dac trung cho lyc trong truong. Chuan sb Ole (ky higu Eu)
dac trung cho ap luc. Ngoai ra con nhiéu loai chuan sé khéac, nhung yéu cau téi thiéu
la hai chuan sb Re va Fr sao cho Rey = Ret va Fry = Fry ( M-ky hiéu cho tuabin mé
hinh; T - ky hiéu cho tuabin thuc).

+ Cac quan hé twong tu

Ta c6 cac biéu thire sau phdi hop cac théng sé n, Q, N dam bao cho tuabin md
hinh va tuabin thuc lam viéc tuong tu :

Quan hé toc dj quay Nm _ Dir [Hw (2-2)

Nt Dim VHr
2
Quan hé luu lugng - D1|v| Hm (2-3)
DlT Hy

Quan hé cong sudr : Nm _ (DlM j [Hwm (2-4)
Nt D) Hr VHy
H 205 2

Quan h¢é cor ap : M _ (nM J ( M J (2-5)
Hy D1t

Trong do, D;- duong kinh tuabin; H- ¢t nudc lam viéc caa tuabin.

+ Cha y : Céc cong thuc trén da bo qua hiéu suét thay luc cua tuabin mé hinh va
tuabin thuc vi ching gan nhu twong dwong nhau.

2.4 C4c dai lwong qui din

Tuabin nuéc cé thé 1am viéc trong pham vi cot nuée, toe do quay, luu lugng,
cong suat khac nhau véi cac c& tuabin khac nhau. Bé dic trung cho mdi kiéu tuabin
can phai c6 céc dai luong dac trung, qui vé mot diéu kién tiéu chuan nao do, nhu qui
vé Dy = 1m; H = 1m chang han. Cac dai luong qui vé véi dicu do goi 12 dai hrong qui
dan:

- Téc do quay qui vé diéu kién D, = 1m; H = 1m goi 12 téc dé quay qui dén, ky
hiéu n’y.

- Luwu lwong qui vé diéu kién D; = 1m, H = 1m goi 1a lwu lwong qui ddn, ky
hiéu Oy,

- Cong sudt qui vé diéu kién D; = 1m, H = 1m goi la & cong sudt qui ddn, ky
hiéu Ny’

Dé c6 duge cac dai lugng qui dan ké trén khong nhat thiét phai ché tao ra mot
tuabin cé duong kinh BXCT bang 1m va thi nghiém véi cot nuée H = 1m ma ta c6 the
Iam thi nghiém véi mot tuabin mau c6 cot nuée H va duong kinh D, tuy y. Sau d6 do
s vong quay N, Iu:u lwong Qum Va cot nudc Hy va tinh dbi ra cac dai lwong qui dan
theo céac cong thirc vé luat twong tu trén :
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n, D, [1

Tr luat tuong tu ta co : L= = (2-6)
n 1 VH
Q, 1 |1
—= — 2-7
Q D%VH (2-7)
N 1 J1 (2-8)
N |:)12 HVH

Biét cac dai luong qui dan n;’, Q;” va Ny’ ta c6 thé xac dinh n, Q va N cua
tuabin du dinh thiét ké theo cac cong thirc sau (ciing cua luat trong tu):

_n'YHr (2-9)

ny

Dyt
Qr =Qi'Dir*JHy (2-10)
N =9,81Q; Dyr*Hr* *ny (2-12)

Nhu vay khi biét cac théng sé qui dan ta d& dang xac dinh céc thdng sé thuc khi
biét cot nude Hr va dudng kinh tuabin Dr.

2.5 Hé s6 ty toc ns ( con goi 1a sb vong quay dic trung) :

Dé dic trung cing mot lc cho ba théng sé chinh cua tuabin 1a n, H, N, nguoi ta
ding mot dai lwong goi 1a hé sé 1y toc , ky hiéu 12 n,. Hé s ty tdc duoc dinh nghia la
téc dg quay cua tuabin khi 1am viée ¢ ¢t nwde H = 1m phét ra cong suds N = 1 ma
lwe (1 ma luc = 0,736 kW). Bé tim hé sb ty toc khi biét N, n, H ta sir dung céc cong
thae tuong tu (2-2) va (2-4), ratra :

1,167n N (kw
Ns = H5,4( ) (2-12)
ns=3,65n1 Q" 5 (2-13)

+ Luwu y : Hién tai, nhicu nudc phuong Tay dinh nghia hé so ty toc 1a toc do quay
tuabin khi lam vi¢c ¢ cét nuwoc H = 1m phat ra cong suat 1IkW ( 1kW = 1,167 ma lyc).

ny/N (KW)

s thi s nh hon tri s N, tinh

Vi vay, néu tinh hé sé ty tc theo cong thirc ng =

theo cong thuirc (2-12) cua Lién bang Nga la 1,167

Tir cong thire (2-13) ta nhan thay, ty téc cua céac tuabin cing kiéu bang nhau vi
lic d6 ny” va Q;” 12 hang s6. Khi ché d6 1am viéc cua tuabin thay doi (cong suat hay s6
vong quay thay doi) con H = const thi hé sb ty toc ng cling s& thay doi. Piéu do6 giai
thich Iy do Vi sao khi so sdnh tinh chdt ciia cdc kiéu tuabin theo ty téc ta phdi tinh déi
Ns v&i mot ché do lam viée ciia cdc tuabin dwoce so sanh nhw nhau.
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Ty tdc ns cang tang thi kich thudc tuabin giam xudng va nguoc lai. Do d6 theo
quan diém kinh té (kich thuéc va trong lwong tuabin nho) nén chon tuabin cé ty toc
cao. Mubn thé, phai tang hiéu suat n hoic tang Q,” va n,’. Vi trinh do k¥ thuat hién
nay, 1 cling chi ting dén gi6i han nhat dinh. Boi thé muon ting ns trong thyc té hién
nay ctia nganh ché tao tuabin thuong dira theo hai bién phép co ban : ting n,” va Q,’.

Kinh nghiém cho thdy : ting Qr’ dé tang ns loi hon nhiéu so voi ting ny°, vi
rang khi ty tdc cua hai tuabin khac kiéu bang nhau thi tuabin nao c6 Q,’ 16n bao gid
ciing cd kich thude nho hon mic du 1Gc d6 sé vong quay n cia ca hai déu bang nhau.

Béang 2-1. Hé s6 ty téc ciia tuabin tam truc

Kiéu tuabin TT 45 TT 75 TT 115 TT 170
Humax (M) 45 75 115 170
Ns 350-300 350-300 300-250 250-220
Kiéu tuabin TT 230 TT 310 TT 400 TT 600
Himax (M) 230 310 400 500-600
Ns 220-175 175-155 155-125 125-115
Béang 2-2. Hé sé ty téc ciia tuabin géo

Kiéu tuabin G 400-600 G 700 G 1650 G 2000
Humax (M) 400-600 700 1650 2000
Ns 23 20 13 8

Béng 2-3. Hé sé ty téc ciia tuabin canh quay dit ding

Kiéu tuabin CQ 10 CQ 15 CQ 20 CQ 30 CQ 40
Hmax (m) 10 15 20 30 40
Ns 1200 1200-900 900-730 730-600 600-500

Qua c4c bang trén cho thay : tuabin gao c6 ty toc thdp, tuabin tam truc c6 ty toc
trung binh, tuabin chong chéng, canh quay cd ty toc cao. Va trong moi h¢ ciing dugc
chia thanh ba nhém : ty toc cao, trung binh va cham.

Bang 2-4. Phan nhom theo ty téc & tuabin cting hé loai

H¢ tuabin Nhom ty toc cham | Nhom ty toc trung binh Nhom ty tdc cao
Chong chéng 300-400 400-600 600-800
Canh quay 300-450 500-700 800-1000
Tam truc 60-150 150-250 250-400
Géo 4-10 14-25 30-60

2.6 Tinh toan hiéu suat tuabin thwre tir tuabin mé hinh

Trong cac cong thire Vé luat twong tu tuabin thuce té c6 chia cac gid tri hidu suat,
tuy nhién mot cach gan dang da bo qua cac tri sé nay. Thuc té cho thay tuabin md hinh
va tuabin thuc cing 1am viéc ¢ ché d6 twong tu s& ¢6 hiéu suat khac nhau, phu thudc
vao cot ap va dudng kinh BXCT caa tuabin. Nguyén nhan 1a do su khac nhau vé ton
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that trong hai tuabin trén. Nhung ban chat vin dé ton that trong tuabin lai hét sirc phic
tap, nguoi ta chua tim ra nhitng phuong phap tinh chinh xéac céc dang ton that nay.
Trong thuc té dé xac dinh hiéu suit cua tuabin thuc theo hiéu suat md hinh
thudng phai dung dén cac cong thire kinh nghiém.
Khi ¢6t 4p H < 150m dung cdng thice sau :

D
NmaxT =1= Q= Nmaxm )R —IM (2-14)
\ Di7

Khi cot 4p H > 150m :

D
Nmax T =1— 0= Nmax MR —M, v} (2-15)
| Dir V Ht

Hai cong thuc trén chi dung & ché do téi wu caa tuabin. Con cac ché do khac
ngoai ché d6 t6i uu thi viéc hiéu chinh hiéu suat tuabin thuc tir tuabin mé hinh s& phuc
tap hon, can dén nhitng nghién cau dic biét vé& van dé nay.

2.7 Van dé ton that trong md hinh hda tuabin

Nhu d3 biét, céng suit tuabin bao gid ciing nho hon céng suat dong nude vi co
cac dang ton that khac nhau. Néu Ng 1a cong suat cua dong chay, Nt 1a cong suit
tuabin thi ton that nang luong AN s& 12 : AN = (1- n)Ng, trong d6 n - tong hiéu suit
(hay hiéu suit) cua tuabin. Ton that trong tuabin gom c6 : ton that thay luc, ton that thé
tich (con goi 1a ton that luu lwong) va ton that co khi. Ta hdy xét cac dang ton thit nay
dé danh gia sy khac nhau giira hiéu suat cua tuabin thuc va tuabin md hinh.

a. Ton that thiy luc
Toén thdt ma sat

Ton thit ma sat trong tuabin ciing giéng nhu ton that doc dudng trong duong
dng cua ly thuyét thuy luc. Ton that ndy lién quan dén chiéu dai phan dan dong, hé sb
d6 nham, téc d6 dong chay, ban kinh thay luc.

Ta thiy rang do nham tuwong d6i cua phan dan dong trong md hinh thu nho
thuong khong thé dam bao ty 1¢ twong ty hinh hoc véi tuabin thuc. 6 nham tuong doi
nay cling phu thudc vao duong kinh BXCT D, va cot ap H.

Tén thit cuc bp

Hiéu suat thay lyc cta tuabin néu chi tinh tén that cuc bo 13 :

Noe = 1- keQ: 2 , , - (2-18)

Hai tuabin tuong tu cung lam viéc ¢ cac ché do giong nhau thi hé so k. = const
va chling ¢6 cuing mot théng sb luu lrong qui dan Q; .

Viy ta c6 thé két luan rang : doi voi tuabin mé hinh va tuabin thuc twong tu thi
hiéu suat thuy luc chi tinh dén ton that cuc bo khdng thay doi. Khi mé hinh héa ton
that thay luc chi con lai sy khac nhau vé ton that ma sat doc duong, phu thudc vao D,
va H.

b. Tén thit thé tich

Dong chay qua tuabin c6 mot phan leu lwong do qua khe ho gitra rdto va stato.
Phan luu lugng nay khong tham gia vao viéc bién doi nang luong.

Hiéu suat thé tich khi d6 dugc tinh :
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n=1-K, L (2-17)
Q'

Tir biéu thire trén ta thdy hiéu suat thé tich cua tuabin mé hinh va tuabin thuc
tuong tu cling lam viéc ¢ cac ché do gidng nhau thi khong thay dbi. Vi rang ching c6
cting hé s6 K, va Q;’. Tuy nhién khe ho gitra BXCT va vé cia tuabin thuc va mo hinh
khéng nhat thiét teong tw, nd phu thudc cap gia cdng chinh xac.

c. Ton thit co khi

Ton that co khi 12 ton that ning lugng do ma sat co khi ¢ céc 6 truot, 6 d3, trong
cac dém chéng tham gitta bo phan chuyén dong va bo phan khéng chuyén dong cua
tuabin, dong thoi do ma sat gitra cac bo phan quay voi nude & phan dan dong (goi la
ma sat dia).

Hiéu suat ma sét co khi trong 6 d&, 6 truot :

Mms :1_kmstsn71. (2-18)
Q1
Trongdo: g - "  -hé sd ma sat
30yD°H
Mms — mdmen ma sat & cac 6 da, o truot.

Tt biéu thirc trén ta nhan thay hiéu suat co khi do ton that ma sat cua tuabin mo
hinh va tuabin thuc twong tu khac nhau. Di véi tuabin c6 cong suét 16n thi hiéu suat
co khi 16n hon tuabin cé cdng suat nho.

Tuy nhién trong can bang ning luong tuabin thi ton tht co khi twong d6i nhé so
V6i cac dang ton that khac. Thuong hiéu suat co khi cua tuabin chi ndm trong khoang
96%-98%.

Vi hiéu suét co khi cua tuabin khé cao nén viéc danh gia su khac nhau cua hiéu
suit co khi tuabin thuc va md hinh tuong tu ciing duoc bo qua. Vi vay ta khdng xét
dén ton that co khi do ma sat dia.

Qua nhitng khao sat va phan tich sy khac nhau cta cac dang hiéu Suit cua tuabin
thue va mo hinh ta c6 thé rit ra két luan sau : Hiéu sudt do ton thdr ma sat doc duong
Ciia tuabin thue va md hinh twong tuw thay doi phu thuge vao duong kinh BXCT va cét
ap tuabin. Con hiéu sudt thiy liee do tén that cuc bé, hiéu sudt thé tich cia tuabin thye
va md hinh twong tw giong nhau. Hiéu sudt co khi co ban phu thuge vao cong sudt
tuabin.
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Chuong 3 : BQ PHAN DAN NUGC VAO VA RA - HE THONG DIEU
TOC CUA TUABIN

3.1 Buodng tuabin :

Budng tuabin 12 phan ndi lién cong trinh dan nudc cia NMTD véi tuabin, co
nhiém vu dua nudc vao banh xe cong tac sau khi qua b phan hudng dong. Budng
tuabin can dam bao nhimg yéu cau chinh sau day :

- Dan nudc déu din Ién chu vi cac canh huéng nudc, dé tao nén dong chay doi
Xtng Vi truc tuabin.,

- T6n that thuy luc trong budng tuabin, tai truc stato va tai canh hudng dong 1a
nhé nhat

- Budng ¢6 kich thudce nho nhat va két cau don gian. D8 tiép ndi véi duong dan
cua NMTD.

- Thuan tién cho viéc b tri tuabin va cac thiét bi phu cta n6 trong gian may.

Kinh nghiém cho thay, kich thudc va hinh dang budng tuabin c6 anh huong dén
tén thit nang luong trong budng va cac phan nude chay qua tiép theo. N6i chung
budng cd kich thudc 16n thi hiéu suat cao hon. Mat khac kich thudc budng quyét dinh
kich thudc khéi tuabin va kich thude phan dudi nude cua nha may, do d6 ma nd lién
quan truc tiép dén gia thanh xay dung cia NMTD.

Céc kiéu buong tuabin thudng gap trong NMTD 14
+ Kiéu budng xodn : Budng tuabin c6 dang xoin dc, 1am bang thép hoic béténg, dong
chay trong budng tuabin 1a c6 ap. P4y la budng tuabin thudng gip nhat & NMTD va c6
uu diém 13 :

- biéu kién thuy lyc tét, c6 hiéu suat va kha niang thoat nude tét

- C6 thé dung véi bat ky cot nuée nao. Tuy nhién néu cot nude thap va luu
lwong 16n thi nén ding tuabin dong chay thang véi budng tuabin kiéu tru tron

- Kich thuéc bé nén giam duoc khéi rong xay dung nha méy va co thé da dang
thi céng véi bat ky cot nudce nao

Buong xodn bétdng: Thuong ding cho tram thuy dién cot nuée thip (H <
40m). Khi cot nuée 16n hon 50m budng xoin béténg phai duge 16t bang thép tim day
tir 10 + 16 mm va duoc giang néo chit vao bétdng dé cuing chiu luc.

Buong xodn kim logi :

Hinh 3-1 : Buong xodn kim logi : a/ Bang gang; b/ Bang thép han
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Budng xoan kim loai dugc
dung trong truong hop cot nude
I6n hon 30m, tuong ung Voi
tuabin tam truc va cac loai tuabin
hudng truc cot nude cao. Buéng
xoan c6 thé lam biang gang dic
hodc t6 hop thép han nhu hinh
VE.

+ Kiéu buéng heé : La loai
budong don gian nhat thuong
dung ¢ tram TD nho cot nudce
thip H < 5m va D; < 1,2m. Giéi
han cot nudce stir dung la 10m va

Hinh 3-2 : Buéng xodn t6 hop han
giéi han duong kinh BXCT la D, = 1,6m, van téc nude khdng vuot qua 1m/s. Budng
ho 6 thé 1am bing g, gach hoic da xay hay bang béténg, thudng co cac kiéu sau day
: Ho chir nhdt truc dimmg, ho chir nhdt truc ngang va ho dang xodn éc.

3.2 Ong hat :

Ong hat (cua tuabin phan kich) c6 tac dung ting thém cot nude st dung chinh
la @6 chan khéng tao ra sau BXCT, c6 nghia la tang d6 chénh ap luc tac dung Ién mat
BXCT tuabin. Tuy nhién, d6 chan khong ¢ mit sau BXCT bj han ché boi diéu kién
xay ra khi thuc tuabin ma ta s& dé cap sau.

Nhu vay nhiém vu cta éng hat 13 :

- Dan nuéc tu
BXCT cua tuabin xudng ha
leu voi it ton that thuy luc
nhét.

- Sir dung duoc
phan 16n dong nang con lai
cua nudc sau khi ra khoi
BXCT.

Hinh 3-3 : Cdc kiéu ong it

Thuc té xay dung cac NMTD da xuat hién rat nhiéu kiéu 6ng hut véi hinh dang
rat khac nhau, hinh trén dua ra mot so kiéu thuong gap.
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Hinh 3-4: Ong hiit ciia tuabin ¢ I6n

3.3 Hé théng diéu téc tuabin :
a. Vin dé diéu chinh tuabin :

Dbi voi luéi dién hién dai, yéu cau tan sb dién khong do6i (50Hz hodc 60Hz),
hay ndi chinh xac hon, pham vi bién déi rat nho, duéi 0,1%. Vi vay n6 doi hoi toe do
quay cua tuabin khdng duoc thay ddi. Song, khi phu tai thay déi, mémen (tuong tmg
v6i cdng suat phat caa tuabin) va mdmen can (twong Gng véi phu tai) s& mit can bang,
lam téc do quay cua tuabin thay doi.

Muén gitr tbc do quay cua tuabin khong doi, phai tao nén can bang moi gitta
mémen quay va mdmen can, tirc 1a phai thay d6i cong suat phat dé né twong tng voi
tri s6 phu tai méi. Dé thay doi cong suat trén truc tuabin, nguoi ta thuong thay ddi luu
lwong qua tuabin bang cach thay doi d6 mé canh hudng dong cua tuabin phan kich,
hay thay d6i ¢6 m& voi phun caa tuabin xung kich.

Hinh 3-5: So dé hé thong lI
diéu chinh tw dong tuabin. ‘|
MPBT-May diéu toc, :
|

|

|

|

TBDAL-Thiét bi ddu dp lic;

. Thung chira dau;

. Phao do; == | X 3
. Bom déu;

|
. bong co dién; ll
. Binh ddu 4p luc; LAILUB __
. Van mot chiéu;
. Do mitc dau;

. Ngan ddu ap luc;
. Ngan ddu khong 4p.

N-R-IEN B NV I S N .

déng
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Viéc ting giam d6 ma tuabin dé thay doi cong suat hay dimg may c6 thé thao
tac bang tay khi yéu cau chinh xé&c cua tan sé dién khdng cao va luc dong mo tuabin
khong lon, tic chi duge dung ¢ tram thuy dién nho.

Pé dam bao chit luong dién dua Ién ludi (gdm dién &p va tan sd) ciing nhu dé
dam bao yéu cau ding may cip téc nguoi ta phai tién hanh thao tac diéu chinh tuabin
mét cach ty dong, tac bd phan diéu chinh lvu lugng qua tuabin phai duoc thao tac
bang cac dong co secvd c6 luc thao tac Ion nhd ap luc dau tir cac dng dan dau 4p luc.
Dau 4p luc ndy dugc cung cap tir thiét bi dau ap luc va duoc diéu khién, khdng ché tir
thiét bi diéu toc. Ba bd phan nay hop lai thanh hé thong diéu chinh tw déng toc dé
quay cua tuabin
b. Thiét bi déu &p luc:

Nhu trén da trinh bay, dé thao tac diéu téc can c6 hé théng dau ap luc lam
ngudn cung cap nang luong, lay dau &p luc lam mdi chat truyén lyc cho dong co
secv. Thiét bi dau ap lyc co nhiém vu cung Cap dau &p lyc cho ta diéu chinh toc do
tuabin va trong mét s6 truong hop, con cung cap dau ap luc cho dong co secvd dong
mé van dia, van cau, van thdo khong tai...(ding chung mét hé thong dau)

Trong binh chira dau &p luc, dau chi chiém 30 + 40% thé tich, phan con lai la
khong khi nén. Nho tinh dan hdi caa khong khi nén ma song ap luc sinh ra khi thao tac
diéu chinh tuabin duoc giam di rat nhiéu. Luong dau va ap luc dau trong binh chua
dam bao cho c&c bo phan thao tac diéu chinh tuabin 1am viéc binh thuong, né 1a ngudn
du trit nang lwong, nén giam nhe dugce cdng suat bom dau (so véi dung bom dau tryuc
tiép vao bo phan diéu chinh tuabin).

Hinh 3-6 : So do két cdu
thiét bi dau ap luc

: - ) ¢
1. Thiing chita ddu; 8 , | H\
2. Thiét bi tr dong diéu khién; | I ~5

3. Binh cnita ddu ap luc;

4. Khi nén tir mdy nén khi dén;

5. Thudce do muc ddu trong binh chifa;

6. Dau dén dong co secvo;

7. DAu xa tir hé thong diéu chinh tuabin vé;
8. Bom ddu.

E|
(
i
[l

M___-

R —
/éz

fo

Trong qué trinh 1am viéc, dau va khéng khi nén trong binh chira dau bi hao hut
do ro ri, vi vay phai dit hai bom dau (mot bom 1am viéc, mot bom dur trir) d&é bom dau
tir thiing chira dau vao binh chira dau &p luc. Con khong khi nén thi dugc cac may nén
khi trong hé thong khi nén caa nha may cung cap theo dinh ky. Ap luc khi nén trong
binh chira dau thuong 1a 25 kG/cm?, 40 kG/cm? hoic 63 kG/cm®. Do thao tac diéu
khién dong co secv®, 1am &p lyuc trong binh chira dau sut xudng. Khi &p luc trong binh
chira dau sut xuéng b6t 2 + 3 kG/cm? so vai binh thudng thi cac méay bom dau hoat
dong nho cac role ap luc. Khi &p lyc dat binh thuong thi role tu dong diéu khién dimg
may bom. Bé bom dau khoéng chiu &p lec dau khi dirng may, lap dat van mot chiéu
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trén duong 6ng. Pé dam bao an
toan van hanh, can lip dat van an
toan trén binh chira dau. Ngoai ra
con c6 phao chi muc dau, &p
ké...Dau ¢ thiét bi dau ap luc 1a dau
sach, c6 do nhét 4-5°E ¢ nhiét do
50°C.
c. May diéu téc

May diéu téc gdm cac co cau
phtic tap dé thao tac diéu chinh tu
dong tbc d6 quay cua tuabin ciing
nhu céc thao tac diéu khién, khong
ché ché do 1am viéc cua tuabin. Cac
bo phan chinh cia may diéu téc
gom ¢ :

Hinh 3-7: Cum diéu khién thiét bi dau dp luc

Bé phdn cam bién : Ghi nhan muic d6 thay doi toc do quay cia to may.

B phdn khuéch dai : Lam nhiém vu nhan tin hiéu tir bo phan cam bién va
khuéch dai tin hi¢u.

B phdn phan phdi dau &p luc : Can ct vao tin hiéu tir bo phan cam bién dé
diéu phéi dau &p luc t6i dong co secvd thao tdc dong mo bd phan hudng dong cua
tuabin. Do 1a van truot phan phdi (con goi 1a van diéu phbi).

Bé phdn chdp hanh : Thuc hién ménh Iénh dong mé cac canh hudng tuabin. Do
la dong co secvd gom xilanh va pittdng di chuyén bén trong xilanh theo huéng dong
hoidc m& céc canh hudng tuabin tuy thudc vao hudéng tac dung cua dau ap luc, do van
trugt phan phoi diu phoi.

B¢ phdn phdn héi : Nham dua tin hi¢u vi tri pittdng dong co secvd phan hoi tro
lai dé bo phan cam bién tré vé vi tri cii ing voi trang thai can bang mai cua tuabin.

Ngoai ra,

trong may diéu

e kg : toc con co mot 6
e ) bo phan  diéu

H e | T khién nhu co cau
_ bien toc, co cau

[ | o [ ] gigi han do
m¢..dung dé thay
d6i phu tai to

BS phan Bong co T_L.% may dam nhan,
diéu chinh 6 3 A A 3A
n secvd M 3 hay khong Che dQ
m¢é toi da cua
Hinh 3-8:  So do nguyén ly lam viéc ciia cac co ciu thao tae trong may diéu toc canh hUdng
1.Con lac; 2.Van trugt phan phoi; 3.Dong co secvo; 4. Phan héi mém: 5. Phan héi cing: d A
6. Tuabin; 7. Co cdu bién tSc; 8. Truc quay; 9. Co c4u gi6i han do mé. ong..
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O tuabin tam truc hay tuabin chong chéng, may diéu téc chi nham thay doi do
m& bo phan hudng dong, goi 1a mdy diéu toc diéu chinh don (c6 mot bo phan didu
chinh). O tuabin canh quay hay tuabin gao cé thém thiét bi 1am léch tia nuéc thi phai
dung loai may diéu toc diéu chinh kép. O tuabin canh quay, c6 hai bo phan diéu chinh,
d6 12 bo phan diéu chinh d6 mo canh huéng dong va bo phan diéu chinh goc dit canh
BXCT cua tuabin. Goc dat canh BXCT dugc thay ddi tuy thudc vao cot nude va do
ma& canh hudng dong, vi vay, phai c6 cau néi giira hai bo phan diéu chinh nay goi 1a bg
phdn lién hop. O tuabin gao ciing vay, khi dong cham voi phun bang van kim dé giam
&p lyc nudc va thi thiét bi 1am léch tia nudc phai ¢t ngay tia nude ra khoi gao roi sau
d6 méi tir tir trér vé vi tri cii nén ciing can phai cd thém bo phan diéu chinh tha hai dé
thao tac thiét bi 1am léch tia nude.

O may diéu toc nho, thiét bi dau ap luc va tit ca cac bo phan cua thiét bi diéu
téc dugc bé tri trong cuing mot ta diéu tde, con ¢ thuy dién I6n thi thiét bi dau &p luc
bé tri riéng, cac bo phan cua thiét bi diéu téc (trir dong co secvd) duoc bé tri trong i
diéu toc . O thuy dién 16n, dong co secvd thuong gom hai chiée, bé tri sat nép tuabin
hodc nam trén nip tuabin.

Hinh 3-9: Piéu toc tuabin gdo. 1- van kim; 2- co cdu léch dong

Hinh 3-10: Co cdu diéu téc tuabin Francis
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Chuwong 4 : HIEN TUQNG XAM THUC VA CHIEU CAO HUT CUA
TUABIN

4.1 Hién twgng xam thuc trong tuabin:

Nghlen ctru diéu klen lam viéc cua tuabin khi co ong hat cho thay ¢ phia duci
canh BXCT (ttrc & mit sau caa prophin canh BXCT, noi gan vi tri ndi tiép véi ong
hat), khi tuabin 1am viéc, xuat hién chan khéng do van tdc nude chay qua BXCT 16n.

Hon nita, khi chay trong cac rdnh gitta hai canh BXCT van toc nude phan b

khéng déu, din dén 4p suat nudc & mat sau cia canh giam xudng rat thip,lam xuat
hién hién tugng xam thuc.
+ Gidi thich: Ha thap 4p suat chat long dén &p suat hod hoi thi trong chét long hinh
thanh cac bot khi, rdi cac bot khi tran day chat long, vi do trong chit long c6 chua
nhiéu hat bui la nhitng hat nhan hoa tan khéng khi trong chat long (ciing can nhic rang
&p suat hoa hoi lai phu thudc vao nhiét do chat long).

Sau khi hinh thanh bot khi thi khong thé tiép tuc ha thap &p suat chat long, bai
vi thé tich bot khi chiém chd sé ting 1én nhanh chong. Khi &p suét tang I1én thi cac bot
khi s& bi nén va ngung tu thanh chét long.

Nghién ctru dong chay trong BXCT caa tuabin c6 thé nhan thay dong chay ¢ day
c6 luu tée cao (Iam giam nhanh chong ap suét) va mach dong &p luc 16n (mach dong
&p luc chinh 1a cac qua trinh bién thién —dao dong &p suét 16n theo chu ky rat bé,
khoang 0,1 gidy). Khi 4p suit ha thip xubng gan &p suat hoa hoi thi do c6 mach dong
&p luc nén co thoi diém ap suit thap hon &p suat hod hoi, hinh thanh ving bot khi cuc
bo, rdi bot khi bi pha v& khi &p suat ting cao hon &p suit hoa hoi. Cang ha thap ap suat
thi s6 luong bot khi ting 18n nhanh chéng va cac bot khi ciing duoc hinh thanh va pha
v lién tuc dudi dang mach dong. Quéa trinh ton tai bot khi gdm hai pha : pha hinh
thanh céc bot khi & viing ap suat thip va pha pha v& céac bot khi ¢ viing ap suat cao.
Tai ddy, hoi nuéc trong bot khi ngung tu, hinh thanh 15 tréng Iam cho nuéc chung
quanh 4p vao tam bot khi véi téc do cao, nude va dap vao nhau manh tai tm bot khi,
lam &p suat tai tam bot khi c6 thé I1&n t6i hang ngan atmétphe.

Tai bé mat kim loai do cé cac bot khi bi pha v& lién tuc s& tao nén cac va dap
manh I&n bé mat kim loai mot cach lién tuc véi tan sé cao 1am cho né bi “moéi”, dan
dén bi pha huy, hinh thanh cac 16 hong day dic nhu t6 ong, c6 khi sau téi 10 + 40 mm.
Di lién véi su pha huy co hoc con ¢6 su pha huy do dién phan va hoa hoc lam ting
nhanh téc do pha huy bé mit kim loai.

Téc dung dién hoa co thé giai thich nhu sau :

Khi bot khi bi nén trong diéu kién ap suat va nhiét ¢ cao lam cho giita cac bo
phan phan nudc qua cua tuabin ¢ sy chénh léch vé nhiét do (do xam thuc) hinh thanh
cac pin nhiét dién. Duéi tac dung cua hién tuong dién phan xay ra trén bé mit kim loai
va hién tugng phong dién trong cac bot khi sé¢ gay nén hién tugng an mon kim loai.

Ngoai ra trong qud trinh xay ra xam thuc luén ludén kém theo cdc phan tng hoa
hoc tai cac diém bi cong pha. Mot trong nhimg san pham cua cic phan tng hda hoc 1a
cac loai axit. C4c axit nay lam tang kha nang an mon kim loai. Piéu nay dugc khang
dinh bang thuc nghiém. Néu thay céc chi tiét bang gém, thuy tinh dic biét thi sy pha
hoai it di.

Cac dang x&m thuc va cac noi thuong bi xam thuc ( xem hinh 4-1)

- Xa&m thuee hinh dang : tai mat sau cua canh BXCT, noi xuat hién ving ap suat thap

34



- X&m  thre khe hep: tai céc khe hep (nhu khe hg giita cdnh BXCT voi buong BXCT
tuabin, khe h¢ gitra van kim va miéng voi phun) do van tbc nudc o day rat Ion 1am ap
Suit giam xudng rat thap.

- Xam thye cuc bé : tai nhitng chd gb ghé cuc bo 1am cho dong chay khong bam vao
bé mit cua thanh dan dugc, gy nén xody nudc va hinh thanh viing chan khéng cuc bo.

Khi xuét hién hién tuong xam thyc thi tuabin cé cac biéu hién sau :

- Tuabin lam viéc khong binh thuong, may rung manh va c6 tiéng on 16n.
- Ton that thuy lyc 16n, hiéu suat tuabin giam Xudng rd rét.

Hién tugng xam thyc 1am xau di céc chi tiéu van hanh an toan va kinh té cua
tuabin. LAm giam manh cdng suit, kha nang thoat nudc va hu hong céc phan nuée qua
cta tuabin. Vi vay, trong van hanh khéng cho phép dé xay ra hién twong xam thuc
tuabin. Muén vay, phai dam bdo diéu kién dp sudt nuwée & bat ky diém ndo trong
tuabin déu 16m hon dp sudt hod hoi ciia miede.

Hinh 4-1: Cdc dang khi thuc va cdc vi tri thuong bi xam thuc.
a) Tai mat sau canh BXCT; b) Tai buéng BXCT; ¢) Tai bé mdt g ghé;
d) Cdc vi tri thuong bi xam thuc & tuabin hudng truc.
1. Mt sau cédph BXCT (mép vao); 2-Mat sau cdnh BXCT (mép ra); 3-Buéng BXCT.

4.2 Hé s6 xam thue va chiéu cao hit cia tuabin:

Ngudi ta qui dinh mot hé sé ky hiéu o 12 mot dai luong khdng thir nguyén, tri
s6 cua n6 phy thuge vao tinh hinh dong chay ¢ phan dan dong BXCT tuabin. O ché do
lam viéc twong tu, tri s6 nay khdng do6i (1a hang sb va la mot trong cac thong s6 dac
trung cho mdi kiéu tuabin nhat dinh), dugc goi |a hé s6 xdm thue cia tuabin, véi gla
tri d6 thi tuabin bat dau xay ra xam thuc tai ché do 1am viéc da cho. Bé xac dinh hé sb
xam thuc ¢ nguoi ta lam thi nghiém mé hinh trén bo thi nghiém xam thuc tuabin.

bat : Hs=Hs—Hpn-oH-1,5(m) (4-1)

trong d6 : H. — ap suat khi troi (tinh theo mét cot H,0)

Hun — &p suat hod hoi (tinh theo mét cot H,0)

o - hé s6 xam thuc

H - ¢t nude tinh toan (m)

H, - Goi 14 chiéu cao hit ciia tuabin.
Chay : - Gia tri 1,5 m trong cong thize trén ¢ ¥ nghia diw phong dé bdo dam mike do
an toan nhdt dinh béi Vi hién tuong xam thue c6 thé xdy ra sém hon so véi sé liéu thi
nghi¢m md hinh.

Cong thirc 4-1con co thé viét ¢ dang :
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H = 10 - V/900 -oH -1,5 (m) (4-2)
Trongdé: V- cao &6 mat nude ha huu so véi mat nude bién (m)

Hinh 4-2:  Quy dinh vé chiéu cao hiit Hg va chiéu cao hiit lap dat H,,

Chiéu cao hit cia tuabin 1a khodng cach tir mép ra cao nhdt cia canh BXCT

tuabin dén muec nuée ha luu (xem hinh 4-2). O day Hs ldy gia tri duwong khi myc nuée
ha luu nam thip hon BXCT va lay gia tri &m khi muc nudc ha luu nam cao hon
BXCT.
Y nghia chiéu cao hat : Véi mét chiéu cao hit ndo dé cho trude, thay vao biéu thire
4-1 hodc 4-2 trén ta sé tim duoc mot gid tri o’ nao do (gid tri o’ nay con dwoc goi la
hé s6 xdm thuc cong trinh). So sénh ¢ véi tri 6 o tai ché do 1am viée nhdt dinh c6
duoe do 1am thi nghiém md hinh (xem trén dwong déc tinh tong hop vin hanh cia
tuabin), néu o’ > o thi &p sudt tuyér doi ciia dong nuede tai vi tri khdo sét sé lén hon
ap suat hoa hoi va sé khéng xudt hién xam thue trong tuabin va nguoc lai.

Bing 4-1: Quan hé giita dp sudt khi troi véi cao dé (so véi mdt bién)

At (m) 0 100 200 300 400 500 600 800 1000 | 1200

(Hr;)z P71 1033 | 1021 | 10,00 | 9,97 |985 [973 [962 |934 |96 |89

Bdng 4-2 : Quan h¢ giita ap sudt hoa hei va nhiét dé nuée

t°C 0 5 10 15 20 25 30 40
(an;; = Pon'y 0,06 0,09 0,13 0,17 0,24 0,32 0,43 0,75

4.3 C4c bién phap phong chong xam thwe
Muébn loai trir hodc dé han ché tac hai do xam thuc dén muc thap nhat, trong
thuc té nganh tuabin thuong st dung cac bién phép sau day :

- X&c dinh chiéu cao hat Hs hop ly. Chiéu cao hut tinh todn cua tuabin phai xac
dinh sao cho bang chiéu cao hut cho phép. Véi chiéu cao hat d6, mot mat s& dam bao
tuabin lam viéc khdng xay ra xam thuc hodc c6 xam thuc nhe véi miac @6 cho phép,
dong thoi dam bao cho tuabin khéng lap dit ¢ do sau qua thap so véi muc nude ha luu
(Hs) kinh té. Chang han ¢ Nga, chiéu cao hut Hy chon sao cho do sau I6n nhat cua
tuabin so véi muc nude ha luu thudng khoang 6 + 8m. Néu chon nhé hon pham vi néi
trén s& 1am tang khéi lwong xay dung va gia thanh phan dudi nudc cia NMTD.
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- Nghién ctru va hoan thién cac kiéu BXCT sao cho cé thé giam hé sé xam
thue, ¢ nghia 14 dam bao cho tuabin c6 chiéu cao hat 16n hon. Pong thoi viéc giam hé
s6 xam thuc s& cho phép tang pham vi cot nudce st dung cua cac kiéu tuabin. Chinh vi
vay ngudi ta co thé sir dung tuabin tam truc véi cot nude H = 700m.

- Mot trong cac bién phap bao vé cac bo phan cua phan nuéc chay qua caa
tuabin khoi bi pha hoai do tac dung xam thuc 1a chon hop ly cac nguyén vat liéu ché
tao.

- Bién phap han ché xam thuc trong van hanh NMTD : Duy tri tuabin l1am viéc
& ché @6 khong khi thuc hodc xam thuc chi biéu hién & mac nhe. Dan khong khi vao
phia duéi BXCT dé lam giam bét khi thuc va giam ap luc mach dong. Néu khdng khi
dugc din ding noi va s lugng khong khi vira phai thi c6 thé 1am giam d6 rung may.

37



Chwong 5: THI NGHIEM MO HINH VA PUONG PAC TiNH CUA
TUABIN

5.1 Thi nghiém m6 hinh tuabin

Tuabin nudc 1 thiét bi c6 kich thudc I6n, vi vay khé cé diéu kién dé l1am thi
nghiém véi kich thudc nguyén mau tai hién truong. Nguoi ta thuong xac dinh cac dic
tinh niang lugng, xam thuc va Iong tc ciing nhu viéc nghién ctu thiét ké tuabin
thudng duge tién hanh trong pham vi phong thi nghiém véi kich thudc nhét dinh, thu
nhé nhiéu lan so véi kich thude tuabin that.

Nhu d3 dé cap ¢ phan luat twong tu tuabin trong chuong 2, dé dam bao thi
nghiém chinh xac, tuabin md hinh va tuabin thuc phai tuan theo cac tiéu chuan tuong
tu.

Thi nghiém md hinh chia ra hai loai : thi nghiém dac tinh nang luong va thi
nghiém xam thuec.

a. Thi nghiém ddc tinh nang luwong cia tuabin

Mo hinh tuabin dung trong b thi nghiém nang lugng c6 duong kinh trong
khoang 250 + 460 (800) mm. B4 thi nghiém ning lugng gom c6 méang thuong luu 1,
méng ha luu 2, bé chira 3, may bom 4, mé hinh tuabin 5 ¢ budng xoin va éng hat
tuong tu hinh hoc duoc lip vao gitra hai mang 1 va 2.

Khi lam viéc, nude tir mang 1 chay qua tuabin vao mang 2. Luu luong dugc do
bang dap tran thanh mong 6 (céng thuc tinh luu lugng theo gia tri h dugc kiém dinh
bang phuong phép dung tich). Nudc sau khi qua dap tran chay vao bé chira 3, tir d6
ding bom bom nudc 18n mang thugng leu 1 hinh thanh hé théng chay tuan hoan. bé
duy tri muc nude & méang thuong luu khdng doi ta dat ngudng tran 7 ; nude tran duoc
dua vé bé chtra 3. Ludi chin 8 va 9 nham 1am cho dong chay & cac mang tré nén bang
phang, chay ém. Cot nude & bo thi nghiém niang luong ndm trong khoang 2 + 6m.

Hinh 5-1 : B¢ thi nghiém nang luong

Céc trj s6 do dac chinh trong bd thi nghiém 12 : luu lrong Q (do bang I6p nuGe
tran h), cot nude H (xac dinh tir cac ong do ap 10,11 phan ton that trudce cira vao
buong xoan co thé xem xét bo sung), toc do quay n (xac dinh bang may do toc do quay
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hay dém 12) va cong Suét trén truc tuabin N1. Dé do cong suat nay ding may ham.
Thuong ding kiéu dién tir. ROto 13 cua may hdm gan vao truc tuabin mé hinh, con
stato 14 caa may hdm gén vao gia 15. Khi roto quay luc twong hd dién tir kéo stato,
song n6 bi day thimg 16 ndi vao can do 17 ham lai. Biét luc kéo cua day 1a P, ban kinh
quay la r thi c6 thé xé4c dinh duoc mﬁmen trén truc tuabin M = P.r (N.m). Cong suat

trén truc tuabin 1a : N= —— ( W). (5-1)
, 9550
Hiéu suat tuabin mé hinh tinh theo céng thuec :
N
= — 5-2
™M= 5 81.O.H (5-2)

Thi nghiém tién hanh theo trinh ty sau : Dt d6 md canh hudng ag & mot sb vi
tri, do la cac vi tri 8/8, 7/8, 6/8, 5/8, 4/8, 3/8 (it khi dung 2/8) cua d6 mo canh hudng
I6n nhat. Cho tuabin 1am viéc voi toc do quay n khéc nhau bang cach thay doi mirc
ham, rdi do dac cac thong sé Q, H, n, M & céc ché do lam viéc 6n dinh. Tur d6 tinh
duge n’y, Q’1, v VA xay dung cac dudng cong quan hé giira timg cip thdng sé hoic
nhiéu thdng sé véi nhau. Tir cac dudng dic tinh quan hé xay dung dic tinh tong hop
ctia mé hinh. Trong thi nghiém niang luong, ngoai viéc x4c dinh hiéu suat con xac dinh
téc do quay 10ng, hec doc truc & BXCT, luc tac dong 1én canh BXCT, luc tac dong I1én
canh hudng.

b. Thi nghiém xam thuc

Nguoi ta sir dung b thi nghiém xam thuc dé xéac dinh cac chi tiéu vé xam thue,
mo hinh tuabin dung trong thi nghiém xam thue c6 duong kinh khodng 250 + 460 mm

B thi nghiém xam thuc gom €6 dudng O ong dan 1, md hinh tuabin 2, mang ha
luu kiéu kin (thung chta kin 3), dng dan nuéc tuan hoan 4,5 va may bom 6. Bo thi
nghiém kiéu Kin voi dung tich nuge khdng doi dam bao duy tri myc nuéc ha luu.

Khi tién hanh thi nghiém, do cac ,
thong sé sau : luu lwong Q do biang dng 9 ’ 5 M
Venturi 7 (do tri s Ah), cot nude H do |
bang do chénh ap AH (c6 cong thém cot Dt
nudce véan téc trong duong ong 1), cong
suit N do bang may hdm 8 va can do 9, do f g
chéan khong ¢ mat thoang thung chira 3 do
bang chan khang ké. Bom chan khong 10 ; {
tao chan khong trong thung chtra 3. bé
trong qua trinh thi nghiém khéng san sinh . 6
hién tugng xam thyc trong may bom 6, Q
may bom duoc dat thap hon thing chira 3
khoang 10 + 15 m. Khi cho b thi nghiém Hinh 5-2 BO thi nghiém khi thuc
lam viéc phai gia nhiét cho nudc thi
nghiém, nhét 1a khi can diéu chinh bom bang khoa van dat & canh may bom. Bé duy
tri nhiét do nude dung dng xoan gia nhiét, co khi phai thém nuéc ¢ thing chira 3 va xa
bot nudce tir dudng dng 5. Thong thuong bo thi nghiém ndy sir dung cot nudce trong
khoang 20 + 30m. Song dé thu nhap sb liéu dang tin cdy, sir dung bo thi nghiém véi
cot nude t6i thiéu 150 + 200m hoic cao hon.
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Nguyén ly xac dinh hé sé khi thuc nhu sau : Giit &p luc nudc tai mat thoang
thing chuaa kin 3 khong d6i va bang p; (= yHs). Hé s6 xam thue cong trinh  xac dinh
theo cong thuec :

Py P
-7 Y
c - (5-3)
Trong d6 : ppn 12 &p suat hod hoi cia nude & nhiét do thi nghiém
H, 12 khoang céach tir thiing chtra 3 dén cao do dit BXCT tuabin

Thay ddi ps bang cach diéu chinh bom chan khdng, tng véi cac gia tri ps tao ra
va nhiét do ciia nude ta c6 cac gia tri o theo cdng thire 5-3 trén, tién hanh do va vé cac
duong quan hé ny = f(c) cho timg d6 mé a, caa canh hudng. Khi giam hé sé xam thuec
cong trinh o dén mot tri sb nao do6 thi bat dau xuat hién hién twong hiéu suit tuabin
giam rd rét do ¢ hién tuong xam thyc tuabin, ta goi d6 12 hé s6 xam  thue téi han ot &
ché @6 d6 cua tuabin. Do tri s6 o7 tim dugc trong thi nghiém md hinh 1a ldc da xay ra
hién tuong khi thuc, nén khi xac dinh cao trinh dat tuabin phai cé @ du trir xam thuc
trong cong thie tinh todn. Sir dung cac tri s o7 tim dugc ¢6 thé v& dugc cac dudng
ddng tri s6 xam thuc trén duong dic tinh tong hop chinh cua tuabin.

5.2 Pwong dac tinh cia tuabin
a. Duwong dac tinh don

Véi két qua thuc nghiém, sau khi xac dinh duoc cac thdng sd & ché do khac
nhau, ta c6 thé thiét lap quan hé giira timg cap thong sb véi nhau khi cac thong sé khéc
la hing s6. Quan hé nay dugc biéu dién dudi dang d6 thi va goi la dudng dic tinh don.
Ddc tinh cbng tac:

Néu dung cdng suit hay luu lugng 1am déi s6, ta goi 1a dudng dic tinh cong tac.
Trong qua trinh 1am viéc cua tuabin, do théng sé n khéng doi, con H bién ddi cham
nén ciing 6 thé xem H = const, chi ¢6 Q (hay N) bién dbi trong pham vi 16n 1am céc
thong s6 khac bién ddi lon.

- Néu xem xét céc thdng sb ag, 1, Q thay doi theo N thi goi 1a duong dic tinh cong tac
cdng suét.

- Néu xem xét cac thdng sb ao, 1, N thay d6i theo Q thi goi la dudng dic tinh cong tac
luu luong.

Khi tang cong suat thi n ting tir 0 dén cuc
dai roi giam xudng, con céng suat tuabin thi chi co
thé ting dén mot giéi han nao d6 (NMTDy,) di
cho thdng sé luu luong ting thém (tang d6 mo
canh hudng). Baoi vi luc @6 luu lugng tang thém
nhung hiéu suat giam nhanh nén cong suat tuabin
giam , lam cho duong Q = f(N) c6 dang moc cau
nhu hinh vé 5-3. Vi vay, thuong chi cho tuabin
lam viéc trong pham vi N < (0,95 + 0,97)Ngp.
Puong giéi han 95%Ny, nay dugc goi la duwong : = ™
dy trir (cONn goi 1a dwong han ché) cong suat 5% [ N™ - 095 n” ’
Cua tuabin. . o

KhiN=0thin=0conQ>0.Tri s lgu HIN53:DBactinh cng ticy, Q =f(N)
luong 1Gc nay goi l1a luu lugng khdng tai Qy . LUc nay, nang lugng trén truc quay do
nudc tao ra chi vira da can bang véi stc can moi trudng dé hinh thanh tée do quay do.
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Ddc tinh vong quay

Dic tinh ndy biéu thi c4c théng sb cua tuabin Q, N, n 12 ham sb cua vong quay
n ddi véi cac do mo ao khéac nhau.
Ddc tinh cot ap

Dic tinh ndy biéu thi quan hé gitra cac thdng sb cua tuabin vai cot &p tuabin,
V41 CAc gia tri dd0 mo ag khac nhau va n = const : Q = f(H); N = f(H); n = f(H). Cot ap
cua tuabin 12 mot dai luong thay dbi theo hang thang, hang nam.
b. Puwong dic tinh téng hop ciia tuabin :
Puong diic tinh tong hop chinh ciia tuabin

Puong dic tinh tong hop chinh cia mot kiéu tuabin dic trung cho mau tuabin
do, dugc xay dung tir thi nghiém mo hinh véi D, = const va H = const, do nha ché tao
tuabin cung cap. Pac tinh nay 1a 1y lich cua tuabin mé hinh va qua do danh gia kha
nang lam viéc va chat luong cua tuabin mé hinh, n6 1a tai liéu gdc dé chon tuabin. Déi
V6i tuabin tdm truc va chong chong bao giod ciing ¢6 duong du trit cong sudt 5%, con
dbi vai tuabin canh quay khong cé duong nay vi ¢ diém nay dic tinh xam thuc da
khong cho phép lam viéc.

bPuong dac

™ 17 175 20 25 30 35 tinh tong
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Hinh 5-4 : Duong ddc tinh tong hop chinh ciia tuabin

tri sb trén toa do n,’, Q,’ dé thé hién mdi quan hé gitra cac thdng so trong diéu kién D,
=1lmvaH=1m.
DPuwong dic tinh tong hop vin hanh ciia tuabin :

Puong dic tinh tong hop van hanh 1a duong dic tinh tong hop cua tuabin thyc,
lam viéc 6 NMTD.

Trong thuc té van hanh NMTD thi duong kinh tuabin di xé4c dinh va téc do
quay cua tuabin khdng doi, nén chi con céc thong so khac bién doi tuy thudc vao cot
nudce va luu lugng lam viée (hay cong SUAt Iam viéc) cua NMTD. Vi vay, duong dic
tinh tong hop van hanh cua tuabin biéu dién mdi quan hé caa cac thong so nhu 1, ag,
H,..vai hai théng sé chinh 12 Q (hodc N) va H (khi D; = const, n = const) -hinh 5-5. N6
dugc ding dé chi dao van hanh NMTP Ia chi yéu, ciing c6 khi ding né trong viéc
chon lya tuabin. Puong dic tinh tong hop van hanh dugc xay dung tir duong dic tinh
téng hop chinh cia tuabin.
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Trén duong dac tinh
téng hop van hanh co
duong gidi han cong
suét 1am viéc 16n nhat
cua tuabin la duong
xién, con duong thiang
ding la giéi han do
diéu kién lam viéc ctia
may phat dién. Cot
nudc tuong ung VOoi
giao diém cua hai
) duong nay la cot nude
Hinh 5-5: Puong ddac tinh tong hop vdn hanh tuabin nho nhat ma tuabin cé

5
10 20 30 40 50 60

5
N(10'kw)

thé phat du cong suit tinh toan, goi 1a cdt nuée tinh toan.
c. Pdc tinh quay long ciia tuabin:

Truong hop phu tai té may bi cit dot ngot ma canh hudng dong khong dong lai
thi téc do quay cua tuabin s€ tang lén va sau mét thoi gian ngin s& dat t6i tri 30 cuc
dai, ta goi 16 mdy quay long , tbc @6 quay lén nhét khi to may quay long goi 1a toc dé
quay long, Ky hiéu n, . Hién tuong quay ldng xay ra khi c6 su ¢d & bo phan hudng
dong cua tuabin hoic & bo phan diéu chinh tuabin trong van hanh hodc khi thi nghiém
quay Iong tuabin trong phong thi nghi¢m.

Toc @6 quay long tuabin thuong dugce dic trung qua dai lwong quy dan cua
chung, xac dinh theo cbng thuc :

n, = nl11 — (5'4)

~ Trong do,n’y; la tbc d6 quay 1dng quy dan, lay tir dwong dic tinh quay 16ng cua
kiéu tuabin do.

0
- 400 A g I
1
160 — _— 150 =
- 1|4 0t _ 1~
L1 T332 0372% —
120 - v Pabi s
L L1 .= é 2 —
B e P~
80 yd 160, yA e == -
ny, ! A e
40 / 80
Aom
dom 0 8 13 23 32 mm
0 8 16 24 mm
Hinh 5-6: Ddc tinh quay long Hinh 5-7: Ddc tinh quay long
ctia tuabin tam truc D,=460mm ctia tuabin canh quay D ,=460mm

Tri s6 toe @6 quay 16ng quy dan duoc xac dinh tir thi nghiém mé hinh. Tur két
qua thi nghiém thu dugc xay dung thanh duong dic tinh quay Iong cia kiéu tuabin do.
Tbc do quay 1dng 16n nhat xay ra khi cac canh hudng dong duoc mo 16n nhat, tic tng
V6i truong hop aomax trong van hanh. Pi voi tuabin canh quay, ngoai do mo a, cia
BPHD, toc d6 quay l6ng tuabin con phu thudc vao goc dit canh BXCT o.
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Chuong 6 : LAP DAT- VAN HANH TUABIN

6.1 Lap dit t6 may :

Mot dic diém cuta cong trinh thuy dién 16n 1a to may c6 kich thude rat 16n
(dudng kinh t6 may cd thé téi hang chuc mét, chiéu cao c6 thé téi may chuc mét). Vi
vay, & nha may ché tao chi cd thé ché tao cac bd phan chi tiét va lap thir thanh cum rdi
th4o ra (theo dinh vi) va c6 khi con phan thanh cdc manh nho dé cé thé van chuyén
dén cong trueong. Do @6, cong tac lap dit to may tén kha nhiéu thoi gian. Hon nia, ¢6
mét s6 bo phan cua tuabin nhu budng xoin, ng hit tuabin cia NMTD Ién, n ciing 1a
két cAu bétdng cua NMTD.

Cong tac |ap dat to may gom

- Lap dat phan thiét bi dat sin (chdn trong bétdng), nhimg phan nay thuong l1a
phan con ong hat, stato tuabin, budng xoin, dudng ong, bulong mong...Cac chi tiét
nay duoc lip dat hiéu chinh xong méi d6 bétdng, ciing c6 thé db bétdéng trude song
phai chura vi tri dé Iap dat phan thiét bi dat sin nay.

- Cong tac lip cum (to hop). Vi t6 may lon thi BXCT, roto may phat, nap
tuabin, stato may phét...c6 thé phan thanh nhleu manh ché dén cong truong nha may
réi méi lap thanh BXCT, roto may phat, nip tuabin, stato may phat...Thuong td chire
lip cum tai san lap may, riéng cac manh stato co thé t6 hop thanh stato tai vi tri 1am
VIEC.

- COng tac lap dat céc thiét bi vao vi tri 1am viéc. Sau khi lip cum xong, cac
thiét bj dugc cau vao vi tri 1am viéc theo tuan ty BXCT, nép tuabin, stato may phat,
roto may phat, ndi tryc.

Cong tac can chinh : Do ¢ nha may ché tao thiét bi khéng thé klem tra day du céac yéu
cau vé Iap dat duoc, vi vay cong tac can chinh tai cong truong rat quan trong, co y
nghia quyét dinh dén chat luvong cua t6 may trong van hanh.

C4c van dé can kiém tra hiéu chinh trong lap dat té may 1a :

- Kiém tra méi han budng xoan kim loai han.

- Kiém tra d6 tron, do dong tdm (BXCT, con dng hut, stato, roto, cac chi tiét
tron xoay), khe ho giita cac phan quay va khdng quay, cao do cia cac chi tiét (xac dinh
theo cao d¢ lap dit tuabin).

- Kiém tra do thang dung (d6 cong vénh), do dao truc. Piéu nay rat quan trong
vi khi ndi truc, truc ¢ thé bi vénh, nghiéng, khéng dong tdm...dan dén dao truc, khi
van hanh may sé bi rung.

- Kiém tra c&n bang tinh, can bang dong, khdng ché do rung cho phép.

Cong viéc kiém tra dg tron, dé dong tam va dung cu do, hiéu chinh :

- Kiém tra hiéu chinh d6 tron cta con éng hat. Kéo dich thanh ong bang tingdo.

- Kiém tra do tron, d6 dong tam cua budng BXCT bang day doi va thudc do.

- Kiém tra do tron, d6 dong tam tai mat bich néi truc.

- Kiém tra do tron cia BXCT bang gi4 do ¢6 gan dong ho so.

- Kiém tra do tron, do dong tm cuia stato may phét bang day doi, thude do hoac
gid do co gan dong ho so va dung kich dé hiéu chinh do tron cia stato may phat.

- Van truc kiém tra d6 dong tam cia réto may phét.

- Kiém tra do dong tdm gitta mat bich truc tuabin va mit bich truc may phat.
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- Kiém tra do dong tam cuia truc t0 may. Bang cach sau khi ndi truc xoay tryc
180°, théng qua sb doc trén dong ho so dé x&c dinh d6 dao truc, @6 cong vénh khi noi

truc.

Van truc kiém tra ddo truc

mdy phat dién bdng cdn truc

Kiém tra ddo truc,

vénh truc t6 mdy

1. O huéng TB; 2. Truc TB; 3. Truc MPD;
4. Stato; 5. O huéng MPD;
6. Truc may kich thich; 7. Indicato.

Hinh 6-1 : Kiém tra can chinh tuabin

Ldp dat hiéu chinh do tron con éng hiit Kiém tra do tron,

1. Con &ng hdt; 2. Day giang; 3. Tangdo; dé déng tam ciia buong BXCT

4. Ném; 5. Day doi; 6. Qua doi; 7. Hop ddu. bdng day doi va thiée do

Chi tiét A

Chi tiét B

Kiém tra dé tron Kiém tra, hiéu chinh d¢

BXCT tuabin bédng gid do. tron, dé déng tam stato mdy phdt bing

gid do va kich

Hinh 6-2 : Lép ddt tuabin

6.2 Mot s6 van dé trong van
hanh t6 may :

Trong van hanh thong
thuong t6 may lam viéc &
ving hiéu suit cao, rung it.
Han ché van hanh & cot nudc
thip. D4i vé6i tuabin tam tryc,
cdng suat nhé nhat trong van
hanh t6 may thuong 1a (50% +
60%)N1max, CON d6i VGi tuabin
canh quay, cong suat nho nhat
trong van hanh t6 may thuong
12 (30% + 40%)N1max.

a. Hién twong xam thuc :

Nhu da trinh bay o
chuong 4, khi bi xam thuc,
may chay khong binh thuong,
nhu ché d6 1am viéc khong 6n
dinh, c6 tiéng On, rung manh,
hiéu suat giam manh. Sau thoi
gian dai van hanh cé xam
thuc, thi bo phan dan dong
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tuabin (BXCT, budng BXCT...) c¢6 chd bi xam thuc, bé mat kim loai caa nd bj an mon
16 cho nhu t6 ong.

Hinh 6-3 : Cdnh BXCT va bé mat kim loai bi xam thuc

Dé han ché hién tuong xam thyuc trong van hanh phai dam bao khéng dé xuét
hién ving ap suat thap (thap t&i &p suat hoi hod hoi) tai phan dan dong cua tuabin.
Ciing c6 thé str dung bién phéap bd sung khdng khi vao dong chay tai BXCT khi ap
suit nudc ha xudng qua thap. Khi tién hanh sira chita 16n phai tim kiém phét hién va
mai nhin nhitng chd go ghé 1am dong chay khong bam vao thanh prophin canh, phai
duc bo hét cac chd bi xam thuc rdi han dép lai hodc phun kim loai rdi mai nhin. Bé
han ché xam thuc, vat liéu thép 1am BXCT phai 1a thép khong ri, c6 do bén mai cao.

b. Hién twong cdt bao mon :

Khi dong chay qua tuabin ldn nhiéu hat cat thach anh c6 d6 cing Ién (thuong
gap ¢ sbng sudi mién ndi mua Ia, noi tuyén quing...), v6i van toc 16n, cat s& bao mon
cac bo phan dan dong nhu : duong ong, VoI phun canh BXCT tuabin thanh céac ranh
theo phuong dong chay. Dé han ché cat bao - ~
mon canh BXCT tuabin thong thuong phai lam
bé ling cét trén duong dan nude, 1am ling dong
cac hat cat cang co kich thude lon (d > 0,25
mm) khdng cho ching chay vao duong dng dan
nude va BXCT tuabin.

Khi phat hién thiét bi bi cat bao mon,
khong du do bén co hoc thi phai thay thé hay
phai stra chita bang han dip hodc phun kim loai.

Hinh 6-4: BXCT bi cat bao mon

Do xam thyc va cat bao mon, trong luong
BXCT cua tuabin s& bi giam, d6 bén cua canh tuabin bi giam va hiéu suat ciing giam.
Thong thuong véi tuabin lam viéc binh thuong thi sau thoi gian van hanh 25000 +
30000 gio phai sira chita I6n té méy, thay thé cac bo phan hu hong. Tudi tho cia may
thong thuong trén 30 nam.

c. Hién tuwong xoay trung tam

Khi banh cong tac quay o téc do binh thuong, dong nudc xa ra tir dng hit chay
theo hudng truc va mémen 16n nht duoc tao ra. Tuy nhién, néu luu luong thay doi,
géc ra dong chay ciing thay doi.
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Khi tdc d6 xody cua dong chay tir BXCT vuot qua mot mac nhat dinh, xuat
hién mot khoang chan khéng bén trong ong hut dudi BXCT. Hién tugng nay goi la
“Xoay trung tam”.

Khi luu lwgng dong chay tiang, goc ra
tro nén I6n hon, phat sinh hién tugng
xody trung tdm c6 hudng ngugc Vol
hudng quay cua BXCT.

Khi Ivu lugng dong chay giam, goc ra
tré nén nho hon, xody trung tam c6
hudng cing chiéu vai chidu quay cua
BXCT.

Khi xody trung tam tro nén nhiéu loan,
chan dong Xuat hién, cong suat phat cua
tuabin c6 thé giam xuéng.

o Khi xoay trung tdm phat sinh trong
Hinh 6-5: Hién tuong xody trung tam truong hop qua tai, c6 lugng nudc rat

I6n trong dng hat, do vay tuong ddi 6n dinh va khong c6 van dé gi dac biét xay ra.
Tuy nhién, néu xody trung tdm phat sinh tai nho, s& dan dén dao dong.
NG phét sinh va mat dan trong mot chu ki lap lai khong doi, song chu ki ciing phat sinh
trong 6ng hat va két qua 1a su rung dong duoc truyén ra bén ngoai.
d. Hién tweng xoay cuc bé

Ngoai xam thyuc va xody trung tdm, sy rung dong ciing c6 thé phét sinh boi
“Xoay cuc bo”, loai x0dy c6 thé phat sinh riéng I¢ doc theo dong chay qua cac canh
BXCT.
“Xoay cuc by” phat sinh tuong dbi thuong xuyén doc theo dong chay.
Cac bi¢n phap khdc phuc

Ong cap khong khi dua dong khong khi ti viing tréng chan khong va khir chan
khong.

Cac go (xem hinh) duogc b tri dé kiém ché cac thanh phan luu téc trong dong
x04y & 6ng hat va cac go ndy ngin can phét sinh xody trung tam.
e. Vin dé rung

MGt van dé can lvu ¥ nita trong van hanh to may 1a van dé rung cia to may.
Trong van hanh khong cho phep t6 may lam viéc ¢ ché do phu tai va cot nude ma ¢ dé
may rung vuot qua tri sé cho phép. May rung manh s& lam giam d6 bén va nén moéng
chong hu hong. Nguyén nhan may rung c6 nhiéu, thuong 1a do cac nguyén nhan sau
(d6i véi to may trung binh va I6m) :

- Rung do mit bich néi truc bi nghiéng lam truc té may vénh, khdng thang.

- Rung do tryc quay va mat phang tua tai 6 d& khong thang goc.

- Rung do phan bd vat chét tai phan quay (roto) khong dong déu, trong tam
khéng nam trén truc quay.

- Rung do lyc dién tir phan bé khdng déu khi quay.

- Rung do ap luc nudc tac dung khdng déu khi quay.

- Rung do khuyét tat tai 6 d&, 6 hudng.

- Rung do bulong mong khong chat

- Rung do hién tugng xam thyc caa tuabin.
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Chuong 7 : TUABIN FRANCIS LAP PAT TAI NMTP A VUONG

NMTD A Vuong (tinh Quang Nam), cach thanh phd Pa Ning 110 km vé phia
ty c6 tong cong suat 210 000 KW gom hai to may dugc trang bi tuabin Francis tryc
dung. Hinh dudi 1a cit ngang nha may qua tam to may (thiét ké bé tri thiét bi).
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Hinh 7-1: Cdit ngang NMTP A Vieong

7.1 Co s6 lwa chon tuabin :

Cot nudce tac dung 1én tuabin thay doi khoang tir 321 m dén 266 m, vai giai cot
nudc ndy chic chin khong thé st dung hé tuabin canh quay (Kaplan, Capxun hay
Chong chéng) vi hé tuabin nay chi sir dung cho cot nude thap va leu luong 16n.

Nhu vay tng vai cot nude nay co hai lya chon la sir dung tuabin Pelton hoac la
tuabin Francis. Tuy nhién véi do thay d6i mac nude rat 16n ndy, st dung tuabin
Francis 12 hop ly hon vi tuabin Francis c6 hiéu suat trong d6i cao, két cau don gian va
tin cay trong van hanh trong khi tuabin Pelton 1a hoan toan khéng thich hop.
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Pé thuyét phuc hon cé thé so sanh hai loai tuabin théng qua tham khao biéu do
chi sb gia gitra hai loai tuabin theo cot nude va luu luong té may, khi d6 tuabin Pelton
c6 chi s6 gia P = 1.5 con tuabin Francis ¢cd P = 1.15. Tirc tuabin Pelton dit hon loai
Francis dén 30%.

Nhu vay, c6 thé két luan loai tuabin duy nhat c6 thé ap dung cho thuy dién A
Vuong la tuabin Francis
7.2 Céc thong s thiét ké chinh cia tuabin :

Cac dac tinh :
- Cong suat dinh mirc : 107 MW
- Cot nude tinh toan :300m
- Toc d6 dinh mirc : 375 viph
- Toc do long : 650 v/ph (xap xi)
- Cao trinh dat tuabin :50.5m
- Chiéu quay : Theo chiéu kim ddng hé nhin tir trén xudng

Pieu kién vin hanh :
Tuabin sé van hanh dudi cac dicu kién muc nude va cot nude hiéu dung nhu sau :
Cao trinh muc nude thuong luu ( So voi muc nudce bién)

- Muc nudc gia cuong MNGC) :381.2m
- Muc nudc dang binh thuong (MNDBT) :380.0m
- Muc nude chét (MNC) ©340.0 m
Muc nuoe ha luu -
- Lém nhéat (I kiém tra) ©86.30 m
- M6t té 1am viéc & cdng suat dinh mirc - 55.40 m
- Hai t6 1am viéc & cdng suat dinh mirc :56.20 m
- Thap nhat :54.30 m
Cot nuoe hiéu dung -
- L6én nhat (mot to 1am viéc) :321.0m
- Tinh toan (hai t6 1am viéc 142.5 MW) :300.0 m
- Théap nhét (hai to 1am viéc) : 266.0 m

7.3 Tinh toan cac thong s6 tuabin :
Cong suat tuabin :
Cong suat tuabin dugc xac dinh theo cong thirc sau :

Nt = CoOng suat to may/hi¢u suat may phat (7-1)
=105 000/0,982 = 107 000 KW

(Déi véi NMTH A Vurong hiéu sudt may phat ldy gan diing 0,982)
Luwu lwogng thiét ké ciua tuabin :

Luu luong thiét ké cua tuabin dugc xac dinh tir cong thirc (1-5)

Nr=9,8.Q.Hnt,suyra:

39,2 m’/s

o= N _ 107000 _
~ 98H#;, 98300093

Trong d6 : H - ¢ot nude tinh toan, bang 300m
1 - hiéu suat tuabin tai diém tinh toan udc tinh ~ 0,93
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Téc dp dinh mikc va hé sé 1y toc :
Toc d6 dinh mac cia tuabin dugc Xac dinh theo céng thire :

n .H 1.25
n= SN 3 (7-2)
Véi : ng - hé s ty tdc tuabin (m-kKW)
H : €0t nude tinh toan (= 300 m)

Nt : cOng suat tuabin (=107 000 kW)

ns duoc xac dinh theo c&c cbng thace kinh nghiém sau :
ne= 22990 5Ec 4001 (1992) (7-3)
ne = % WP. 1976 (7-4)

_ 1914

S WP. 1987 (7-5)

Tir d6 ta c6 két qua tinh toan dudi day :

Cong thirc JEC-4001 WP. 1976 WP. 1987
ns (v/ph) 99.6 98.2 103
N (v/ph) 380 374.8 393

Tur két qua bang trén, ta cd thé chon téc do dinh muc cua tuabin :

n = 375 v/ph va ng = 98.3 v/ph (lay theo bang 1-1 vé& toc d6 dong bd tuabin)
Chiéu cao hit Hs va cao trinh diit tuabin

Chiéu cao hit Hs duoc tinh theo cong thirc sau (chua dua vao gié tri 1,5 m du
trir theo cong thirc 4-1) :

Hs = H, — Hpp - oH (7-6)

Véi : H, : ¢Ot 4p khi quyén (lay theo bang 4-1 véi cao trinh caa tuabin 1a 50.5m,
bang 10,27m)

Hyn @ cot &p hod hoi & nhiét do trung binh t = 26°C, lay theo bang 4-2, xap xi
0,36 m.

G : hé s khi thuc tinh toén

H : ¢Ot ap tinh toan (= 300m)
Heé s6 khi thyuc tinh toan o ¢ thé wéc tinh theo nhiéu cdng thic kinh nghiém khac
nhau :

15
Theo cong thtrc ciia hang HITACHI ; c = 0,048. (EJ_SOJ (7-7)

49



1.732
Theo cong thirc ctia hing EPDC . ©=0,0477. (1%) (7-8)

Theo cong thitc WP. 1976 : 6 = 7,54.10°.ng"* (7-9)
161
Theo cong thirc EPRI : c= s (7-10)
34325
n 1.64
Theo cong thirc USBR ; c=— (7-11)
39564

Ap dung cac cdng thirc néu trén cho NMTD A Vuong véi ns = 98.3 cho céc két qua
ghi dudi day :

Cong thirc HITACHI EPDC WP.1976 EPRI USBR
o 0.0468 0.0463 0.0486 0.0470 | 0.0468
Hs (m) -4.14 -3.99 -4.68 -4.20 -4.14
Tur két qua bang trén chon :
Hs=-4.7m
Cao trinh dat tuabin duoc xac dinh nhu sau :
V= VHL + HS
Voi:V : cao trinh tdm canh hudng nudc
Vae  : muc nudce ha luu tng voi luu lwong 1 t6 may (=55.4 m)

V =554+ (-4.7) =50.7 m

Chon cao trinh dat tuabin : V =50.5 m

Hiéu sudt trung binh gia quyén ciia tuabin :

Hiéu suét trung binh gia quyén cua tuabin dugc tinh theo cdng thirc sau

_ 35, +45n, +15n, +5n,
Nib = 100 (7-12)
Véi: my  : Hiéu suét tuabin & cot nude tinh todn va 100% cong suat dinh murc
n.  : Hiéu suét tuabin & cot nudc tinh toan va 80% cong suat dinh muc
ns  : Hiéu suét tuabin & cot nudc tinh toan va 60% cong suat dinh mirc
N Hiéu suét tuabin & cot nude tinh toan va 40% cong suat dinh mirc

Dya vao duong dic tinh nguyén mau xay dung tir duong dic tinh téng hop
chinh cuaa tuabin do nha ché tao cung cap (xem chuong 8), ta c0 :

N1 = 94.09; n, = 94.54; 13 = 91.07; n4 = 85.02

T d6 tinh duoc ng = 93,38%
Téc dj quay long n :
Toc do long toi da cua tuabin dugc wéc tinh bang cac cong thirc kinh nghiém sau
Cong thzze néu trong WP. 1987 :

H 0.422
n;=n.(1.5+ 1.533.10'3.ns).($J (7-13)
Véi: n,  :Tdc do quay long (viph)
n : Toc d6 dinh mic (= 375 v/ph)
ns  :Heésoty tdc (= 98.3 viph)
H : Cot nude tinh todn (= 300 m)
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Hmax : COt nudce lon nhat (= 321.1 m)
Tinh dugc ny = 637 v/iph
Cong thuc ciia USBR :

H 0.5
Ny = n.(0.64876.n5°'2).($J (7-14)

Tinh dugc n; = 630 v/ph
Tir cé4c tinh toan trén, toc do quay ong cua tuabin wée tinh khdng vugt qué 650 v/ph
7.4 Gidi thiéu chung cum tuabin :

Nhu trén hinh 7-1 trinh bay, cum tuabin gom van tuabin ndi véi dudong dng ap
lyc phia trude tuabin, tuabin va hé théng co-thuy luc-dién tir (hé thng diéu téc).

Hinh 7-2 : Cum tuabin nhin tir trén xudng

Céac kich thudéc chung cua tuabin duogc
cho ¢ hinh dudi day. Trong d6 cha y cac kich
thudce chinh nhu :

- Puong kinh BXCT : 2900 mm

- Puong kinh vanh diéu chinh canh huéng e
: 3544 mm ‘ ‘ o T |

- Duong kinh phan buong xoan noi véi | 7: [
van tuabin : 2000 mm N—— .

- Chiéu cao phan xa cia 6ng hat : 3700

7500

mm. ‘
- Chi¢u cao canh hudng : 232 mm

| 4069 1

Hinh 7-3 : Kich thuéc chinh tuabin
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7.5 Két cAu ciia tuabin :

Hinh 7-4 1a cat doc tuabin Francis voi chi thich cac bd phan chinh cua nd. Két

cau tuabin gom cac bo phan chinh sau :

Hinh 7-4 : Cat doc tuabin

Khuya cong ong hiit :

1. Néi truc véi
réto may phéat.
2. Truc chinh.
3. Thép 16t ham
tuabin.

4. O hudng.

5. Kin truc.

6. Canh huong.
7. Buéng xodn.
8. Banh xe cong
tac.

9. Cén dng hiit.
10. L6i vao ham
tuabin.

11. Khuya ong
xd

Khuya cong 6ng hat ¢6 két cau han gém nhiéu gan ting cung lam tir thép

cacbon tim. Puoc t6 hop tai cong truong, bat buléng va han lai.
Buong xoan va Stato tuabin :
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Budng Xxodn VA stato tuabin c6 két cau han, dugc ché tao tir thép tAm cubn co
chiéu day 32 hoic 36 mm. Budng xo0in gom hai nira s& to hop va han lai tai cong
truong. C6 bé tri 16 chui dudong kinh 600 mm vao bén trong.

Budng xoin s& duoc chdn trong bétdng, khi d6 bétdng, dé tranh luc tac dong
vao béténg khi van hanh sau nay, budng xoin s& dugc nap 4p suat twong duong véi cot
&4p 300 m. Ngoai ra, khi lip dit budn xodn s& dugc thir 4p 630 m cot nudc.

Thép 16t ham tuabin :

Lam tir thép tam thuong, c6 bd tri 16 chui vao bén trong.
Cén ong hut :

Gom hai phan trén va dudi, ¢d gan Iam tir thép tim. Phan con trén bat buldng
Vi tim nap dudi tuabin. Phan tiép x(c voi nude 1am thép khong ri. Phan con dudi co
lap 16 dudng kinh 600 mm vao bén trong. Trang bi thém mot van dé kiém tra con nudc
bén trong hay khéng. Phan con dudi con ¢ gioang chdng ro ri ndi véi khuya cong.

Con 6ng hat khéng chdn vao bétdng, budng cén éng hut théng véi budng van
tuabin.

Banh xe cong tac :

Banh xe c6ng tac c¢6 duong kinh 2900 mm, lam tir thép hop kim c6 tinh chéng
xam thuc cao voi 15%Cr va 4% Ni , c6 két cdu han va can bang tinh ciing nhu xir ly
nhiét nhim giam Gmg suat tai xuong ché tao. BXCT gdm mat bich, canh va vanh. Canh
lam tir thép day, co bién dang gia cong chinh xac va bé mat phang. Bich BXCT s&
dugc ndi véi truc chinh. BXCT ¢6 cac vanh kin kiéu labyrinth ndi véi nép trén va
dudi, cac vanh nay cé thé théo duoc.

Truc chinh :

Truc chinh c6 chire nang truyén mémen xoin tir BXCT dén réto may phét. Lam
tir thép hop kim phoi rén. Phan tiép xc giita truc chinh va kin truc ¢6 vanh thép khong
ri. Tryc chinh kiéu rong, dudng kinh ngoai 800 mm, duong kinh trong 560 mm. Phan
ngdng truc tiép xdc voi b hudéng c6 duong Kinh 1120 mm. Mat bich ndi véi may phét
va bich caa BXCT ¢6 18 16 buléng M85x4.

Co ciu phin phéi : .

Co ciu phan phéi chinh 14 t6 hop cac bo phan c6 chie niang dan dong chay vao
BXCT hay chin dong chay khi ding may, bao gdm : ndp trén, ndp dudi, canh hudng,
Vanh diéu chinh Vva co cdu vian hanh cinh hudng.

Nap dudi bat buldng vao stato tuabin va co thé thao xudng. Nap trén bat buldng
vao stato. Nap trén gom c6 hai phan : phan trén va phan duéi. Trén mat bich phan trén
bé tri 6 hudng, trén mat bich phan dudi b tri kin truc. Vanh labrinth caa kin truc bich
BXCT gan vao mat duéi phan dudi nap trén. Bé mat cac bo phan trén déu 1am bang
thép khéng ri.

Céc canh hudng lam bang thép khong ri cd tinh chong xam thuc cao. Mdi cénh
huéng c6 hai 6 dé chin va huéng. Pau mat dudi dat tiép xuc 1én bé mat nip dudi
(khdng c6 6 chan nhu théng thudng). Co cdu van hanh canh hudng gom ¢6 : vanh diéu
chinh, thanh ndi, chét, tay don va chot ma sat.

Vanh diéu chinh 12 két cau thép han, duoc dit bén trong vong tron canh hudng.
Céc céanh tay don ndi voi canh hudng bang cac chét ma sat.

Dong co secvo :

Céac dong co secvd ¢ chire nang van hanh céc canh huéng véi &p luc dau 1a

120 bar. Cac dong co nay c6 két cau dang xilanh thuy hyc.
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O hudng :

CYLINDRICAL BEARING =

f———> SEGMENT BEARING

Kiéu bé mét 6 hinh try | e B& mét 6 kiéu tam d&
B S > /

&7 R

T
—--_—-1 -

*-‘- =
v S h“ﬁ'"‘.—-‘:‘
g
Main shaft bearmgs

Hinh 7-5 : O huéng tuabin

O huéng c6 tac dung dinh vi truc va d& c4c tai trong mat can bang cua tuabin. O
hudng 14 loai bdi tron bang dau, c6 cac vau tu diéu chinh voi bé mat babbitt. Khe ho
giita C4c VAu va tryuc tuabin duoc diéu chinh bang cac buldng neo. V& 6 hudng 1a két
cau han, bich vo 6 huéng dugc dit trén mat bich nap trén tuabin.

Kin truc :
Kin truc bd tri
SR e aRan bén duéi 6 hudéng co
tdc dung ngan khong
cho nudc bin Ién phan
nap trén ké ca khi van
hanh va dung yén. Kin
TL_ATERS truc ¢6 hai phan : kin
truc chinh va kin truc
U5 vin hanh. Kin truc
chinh co6 dang kin, lam
bang thép khong ri.
Nudc sach dugc cép
vao Kin truc chinh, ap

//
7
'@@@ &

'77[4

£
@Jﬂ

Hinh 7-6 : Kin truc tuabin

suit nudc nay phai lén hon ap suat dong chay tuabin qua vi tri kin truc.

Kin truc van hanh st dung khi tuabin dimg, cho phép xem xét va thay thé cac
bo phan cua kin truc chinh khdng can phai thao kho tuabin. Kin truc phu van hanh
bang khi nén vai ap suit khoang 8 kg/cm? .

7.6 Van tuabin

MGdi tuabin dugc trang bi mot van (kiéu van cau) dit phia trude tuabin va ndi
voi dudng dng ap luc. Van tuabin duoc mé boi hai dong co secvd thuy luc va dong bai
hai ddi trong véi cac chirc nang :

- Pam béo kin tryc sau khi t6 may dimg

- Bong su ¢ khi diéu khién tuabin hong hoac doan 6ng sau van bi vo

- Thao kho tuabin dé bao tri
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Dau 4p luc phan quay cua van dugc lay tir hé thong dau ap lyc tuabin, van co
khé nang truot tren cac gia do truyen cac tac dong doc truc vao duong o ong, tai trong tur
xilanh duoc truyén 1én méng bétong.

Van phai dong sau khi tuabin dimg. Van dugc md ¢ diéu kién can bing bang
cach m¢ van by-pass. Binh thuong van dong khi khong c6 dong chdy, tuy nhién van
duoc thiét ké dé cit luu lugng su ) gdy ra bdi sy vo 6ng phia ha luu van.

Hinh dudi mé ta van véi céc kich thudce va bd phan chinh

A A
v v

< #2000

Flow

lomox

3000

" 2380 2360

6600 till unit axis
do ocu azpezama

A A
\s v

3200 _3500 1. Van cau @2000 mm

2900 3200
A 4 2. Dong co secvo
T 3. Poan 6ng vio

4. Khép néi co dan
5. Van by-pass

—t 6. Van khi

Limits of supply
lpanuua nocmabku

Limits of supply
lpanuua nocmabku

v
1400
|yl

Hinh 7-7 : Van tuabin
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Chwong 8 : THI NGHIEM MO HINH TUABIN FRANCIS
CUA NHA MAY LMZ (LB NGA)

8.1 Giéi thi¢u :

Thi nghiém md hinh tuabin dugc thuc hién tai Phong thi nghiém nghién curu
thuy luc cua Nha may LMZ ¢ Saint. Petecburg.

Muc dich cua thi nghiém Ia kiém tra toan dién cac dam bao vé dic tinh cua
tuabin thuc, ddng dang véi tuabin mé hinh & phong thi nghiém.

Muc dich khac ntra 1a chimg minh tuabin thuc khéng bi anh hudéng béi hién
tuong Xam thyc theo cac thong sé hiéu suat, cong suat va luu luong trong day cot
nude, dng hit va muc nude ha leu nho nhat.

Céc thi nghiém sau s€ dugc thuc hién :

- Thi nghiém hiéu suat hay dic tinh nang luong.

- Thi nghiém xam thuc

- Thi nghiém long tbc

- Po dac su chénh léch &p suat & cac voi phun ap trén budng xoan.

Céc thi nghiém trén duwa theo huéng dan cua Tiéu chuan IEC 60193-1999.

Trude khi tién hanh thi nghiém, cac thiét bi dung cu do duoc kiém tra ciing nhu
hiéu chuan thiét bi do luu lwong bang phuong phap can.
8.2 CA4c thong sé co ban cia tuabin mé hinh :

Kiéu tuabin Truc dung
Banh xe cong tac Loai Francis
buong kinh BXCT 460 mm

8.3 M6 ta by thi nghiém :

So dd thi nghiém duoc cho ¢ hinh duéi day. B thi nghiém duoc trang bi cho
phép thi nghiém tuabin md hinh véi dudng kinh BXCT dén 460 mm, cot 4p dén 60 m
va luu lugng tir 0,05 dén 0,9 m®/s. Cac dau ndi 12, 16 va 17 ni bo thi nghiém véi thiét
bi can hiéu chuan dé xac dinh hé sb luu lrong. Nhu vy bo thi nghiém hoat dong nhu
moét mach kin. Van khoa 9 dong duong dng khi bo thi nghiém hoat dong & ché do
bom. Van kim diéu khién 6 ludn luén mé. N6 ciing duoc sir dung dé thay doi toc do
dong chay & ché do bom.

Bom li tam diéu chinh téc do 7 cap nudc cho cac bé 5. Tir cac bé 5 nude chay
qua 6ng cao &p, hé théng do luu lugng thuan nghich 4 néi véi bon &p luc 2 va tuabin
mo hinh 1 va sau d6 véi bon chan khong 3, tir d6 quay tré lai dng hat cua bom.

8.4 M6 ta tuabin mo hinh :

B6 phan din nudc cua tuabin mé hinh tir mat cat vao budng xoan dén phan ra
dng hat dugc ché tao dong dang vé mat hinh hoc véi tuabin thuc. Puong kinh BXCT
tuabin mé hinh va tuabin thuc tuan theo qui luat dong dang véi mot ty 1& nhat dinh.
Céc dung sai khéng vuot qua theo tiéu chuan IEC 60193-1999.

Trong qua trinh thi nghiém, cac thdng s6 : P6 mé canh hudng, toe do quay, cot
&p va do chan khong & bon chan khong (khi thi nghiém khi thuc) phai duoc xac dinh.

Cac canh hudng diéu chinh bang dong co dién. PO mé duoc cai dit va doc trén
bo diéu khién,

Téc do quay duoc diéu chinh bang cach thay doi tai trén may phat.
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Cot ap duoc diéu chinh bang 4p suét vi sai cua ap ké cd pittdng xoay. Ap ké co
thiét bi dién tir ddc biét dé chuyén vi tri pittdng dén ban diéu khién. Cot ap tinh cai dat
trudc phl hop voi gié tri trong luong trén tim pittong.

D6 chan khong tao ra boi bom chan khéng va dugc diéu chinh bang cach doc
trén dong hd chi thi chinh xéc.

> 132 .

|

D800 |
—]

!

-2.45

V222277 7 2Z7 7T 777722
/7 7

to weighing
calibrating
ins tallation H'
s .
4
9 10 8 IS o~
D500 l '
! 3.3
u‘%u”/lléu 277 207, LLLLZITT, ' f
4 4
% \ I
— 7
1]
|

Hinh 8-1: So' d6 thi nghiém
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Hinh 8-2: M6 hinh thi nghiém

1. Bom ly tam, 2. Mobi néi bu; 3. Van cva; 4. Bo diéu khién dong chay kiéu kim; 5. Bon
cao ap; 6. Ong dp lyc; 7. Ong Venturi do luu lwong; 8. Khop co dan; 9. Khuya cong
co canh hudng dong; 10. Bon dp luc; 1. Tuabin mohinh cung mdy phat; 12. Bon chdn
khong; 13. Ong giam dp; 14. Duong ong vdo dén bé hiéu chudn can; 15. Puong ong
ra dén bé hiéu chudn can; 16. Pau néi co.

8.5 Cac phwong phap do dac va tinh toén :
a. Gioi thi¢u :

Viéc ghi nhan va xir ly céc dir liéu duoc thyc hién tu dong bang hé thong may
tinh va céc thiét bi chuyén doi tin hiéu ndi véi bo dém xung (goi chung 1a hé thong
may tinh - HTMT). C6 phan mém chuyén dyng sir dung cho muc dich nay.

Céc tham s trang thai thi nghiém sau dugc do bang HTMT :
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- M6 men trén truc quay

- Téc d6 quay truc

- Sai léch &p suét & cac mat cat do (do cot ap)

- Sai l&ch ap suat & dng Venturi (do luu luong)

- Muc d6 dong chay bang thiét bi do dong tir tinh (dé quan sét)

- Ap suat tuyét d6i & mit cit ra (xac dinh hé sé xam thuc)

- Sai léch &p suit Winter-Kennedy (do sai léch &p suat giita cac voi do 4p trén
budng x0in)

- Nhiét d6 nudc (dé tinh ty trong , 4p suat hoa hoi va do nhét dong hoc)

C6 cac thiét bi dién tir va thuy luc doc lap duoc sir dung dé x4c dinh :

- Ap suit khong khi méi truong xung quanh

- Thé tich khong khi trong nude caa b thi nghiém.

Céc tham sé thi nghiém do trong 30 gidy. Mbi thong sé duoc do 30 lan, mdi lan
trong 1 gidy. Két qua thi nghiém duoc Iy trung binh theo doan thoi gian. Céc gia tri
can thiét dugc tinh toan, hién thi va in ra.

b. Do luu lugng

Luu lwong dugc do bang dng Venturi, ngoai ra luu luong con duoc do bing
dung cu do dién tir dé giam séat.
c. Do cot ap

Cot &p “H” duoc x4c dinh bang hiéu nang luong gitta mit cit dau vao va dau ra
cua tuabin mé hinh :

2
Hzi—E i +V +Z, - &+VL+Z] (8-1)
g 9 P9 29 P 29

Trong d6 : P; va P, - Ap suét thuy tinh & mit cit dau vao va dau ra cua tuabin
V1 va V, - Tc d6 dong chay ¢ cac mit cit nay,
Z, va Z, — Cao d6 clia C&C mat nay so véi mot mit chuan.
d. Do mémen xodin
Stato may phat quay tu do, c6 tay don ndi stato voi bo chuyén dbi do lyc nhan
dugc mdmen xoin “M” trén truc c6 the tinh dugc tur lyc kéo canh tay don va chiéu dai
ctia nd. Tir d6 6 thé tinh duoc cong suat trén truc theo mdémen xoan va téc do quay.
e. Potoc dp quay
Trén truc tuabin c6 gan 1 dia c6 nhiéu 13, cin ¢t vao tin hiéu cia 16 trén dia nay
chuyén vao HTMT dé do toc do quay.
f. Do dp suit tuyét doi ¢ mdt cit ra tuabin
Bo chuyen doi ap Suat tuyét dbi nbi vao bon chan khong & vi tri duge xem nhu
mat cat ra cia 6ng hat dé do ap suét tuyét dbi “Pays”
Ap suat tuyét doi lién quan dén chiéu cao hit thuc (NPSH) :

NPSH = %, (8-2)

Trong d6 : Paps - Ap suat tinh tuyét doi & thm mét cat dau ra ong ht, Pa
P; — Ap suat hoa hoi ¢ nhiét d6 nudc khi do, Pa.
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g. Do sai léch dp suit trén buéng xodn (higu chuin cho viéc do lwu lwong tuabin
bing phwong phap Winter- Kennedy)

Su sai léch ap Suat gita cac voi do trén budng xoan, ky hiéu Py dugc do bang
cac bo chuyén dobi &p suét vi sai.
h. Xir Iy két qud thi nghiém trén mdy tinh

HTMT sé& thu nhan dit liéu, tinh todn cac tham sb va in ra cac bdo céo thi
nghiém. Chuong trinh may tinh s& cho ra cac théng sé sau :

Luu luong
P, 3
Q= Ky [—,mis (8-3)
9
Trong do :

Str dung biéu thic :
s Kq - Hé sb luu lugng, duge xac dinh khi hi¢u chuan bang phuong phap can,
Pq— Sai I¢ch ap Suit trén cac mit cit do luu luong, Pa
p - Ty khdi nuée duge tinh toan theo ham nhiét d6 p = f(t,) cai dat trong
chwong trinh may tinh, kg/m®
g — Gia téc trong trudng, m/s®
Cot dp sir dung cdc gid tri do sai léch dp sudt trén cdc mdt cit va téc dp dong chaiy
Sai l&ch ap suat “P”, twong tmg Véi cot ap thue “H” dugce tinh bang tong dai s6
chénh &p tinh gitra mat cit vao va ra va sai léch chiéu cao cua ching ciing nhu chénh
léch V& téc d6 dong chay trén cac mit nay :

Trong do6 : Pst = Py + pgZs — (P2 + pgZy)
_A S (1 1R
P = - 8-5
dyn 2 2 A12 A22 2 ( )
Trong d6 : A; va A, - Dién tich cac mat vao va ra tuabin, m?
Do do:
2
p=Py+| - |2 pa (8-6)
AS A 2

B6 chuyén do6i ap suat vi sai sir dung dé do Py Mat cat vao duogc lap 4 voi do ap
va mat cat ra — 8 voi
Hiéu suat tuabin svr dung cdc gia tri do momen, toc do quay, luu luwong va cot ap.

7an 10 7Z'M

PgHQ " 30 PQ
H¢ s6 xdm thuc o sir dyng cdc gid tri do dp sudt tuyét doi, cét dp va nhiét dp nwdc

(8-7)

_H,—-H,-H,-H, P

abs

H P

—R (8-8)
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Trong d6:  Paps = pg(Hp — Hs — Hy) — Ap suét tuyét dbi trén mat chuan cho gia tri
chiéu cao hat tinh boi chuyén d6i ap suét tuyét dbi, kgf/m?

H, — Ap suat khdng khi xung quanh, m cot nuéc

H, - P6 chan khdng trong bon chan khdng

P, = pgH; — Ap suit hoé hoi lay tir ham P; = f(t,) tir chuong trinh may
tinh, kgf/m?

tw - Nhiét do nudc, °C

P = pgH — Ap suét tuong tmg véi cot ap thue kgf/m?

Chuong trinh may tinh s& dua ra hai chi s6 : IS - Chi s 6n dinh téc do quay; IP

— Chi s 6n dinh cot p. Néu céc chi s6 ndy khdng vuot qua gia tri cho phép thi két qua
tinh toan duoc in ra, nguoc lai s& phai do dac lai tir dau.
Churong trinh mdy tinh sé in ra cdc gid tri ciia dwong diic tinh tong hop

a) Toc do qui dan Ny = %, rpm (8-9)
b) Luu luong qui ddn Qi = DfL«/ﬁ’ m/s (8-10)
¢) Cong sut qui dan Ny = DfHL\/ﬁ’ KW (8-11)
d) Mémen qui din My = DMTH’ Nm (8-12)

1
Céc dai luong trén dic trung cho tuabin qui vé dudong kinh BXCT = 1m, cot &p
Im. Trong do :
D, - Buong kinh BXCT, m
n - Toc d6 quay, rpm
H - Cot ap thuc caa tuabin mo hinh
Q — Luu luong thue qua tuabin mé hinh, m%/s
M — M6men xo0in, Nm
N — Cdng suit tuabin md hinh, kW
Ngoai ra chuong trinh méy tinh con dua ra chi s6 Reynolds Re, can thiét dé phong 16n
cac duong dac tinh thi nghiém mo hinh thanh dac tinh cta tuabin thuc :
_ DU D, n
Re,= 2= -2 N (8-13)
Vv 60 v
Trong d6 : U - téc d6 bién cua duong kinh D,, m/s
i. Higu chudn cdc thiét bi do
Cac thiét bi chuyén ddi luc, téc do quay, ap suat vi sai qua dong chay tai cac
mat cat do cia md hinh va chuyén doi &p suat tuyét dbi duoc hiéu chuan tai hién
truong va Kiém tra trude- sau khi thi nghiém.
Hiéu chuan do luu lugng thuc hién bang thiét bi can chinh xac.
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Hinh 8-3 : Bdc tinh tong hop chinh
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Hinh 8-4 : Dac tinh t
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8.6 Sai so do
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a. Sai sé hiéu sudt
Téng sai sé do hidu sudt

Gia tri tuyét dbi sai s6 hiéu suat “en” duoc xac dinh gia tri cua tong cac sai s6
lién quan “fn” vdi quan hé :

fn
en = —.n% 8-14
n 100770 ( )

Trong d6 : 1 — Gi4 tri hiéu suét cua trang thai trong d6 sai s6 hiéu suat dugc xac dinh.
Tong sai so lién quan cua hiéu suat bao gom cac sai so6 hé thong va ngau nhién

fn =+ /()% + (), % (8-15)

Sai 56 hiéu sudt hé théng :

Sai s6 hiéu suat hé théng bao gém ciia mémen, téc do quay, luu lwong va cot
&p. Sai s6 hé thong cua cac phép do nay duoc X4c dinh tir d6 chinh xac cua cac thiét bi
do lién quan str dung dé hiéu chuan cac thiét bj chuyén d6i va tir cac 18i xac dinh két
qua hiéu chuan cua cac bo chuyén dbi nay.

Sai s6 hiéu suat hé thong dugc tinh bang cin bac hai cua cac 15i sai l1éch dé cap
trén :

(f))s = % /(IM)? + (fn)? + (fQ) + (fP) % (8-16)
fM — Sai s6 hé théng viéc do mdmen xem nhu sai 1éch gidi han cua thiét bi

fn — Sai sb hé thdng véc do tdc do quay xem nhu sai léch giéi han caa thiét bi

fQ — Sai s6 hé théng viéc do luu lwong qui ra sai léch cua viéc do luu luong
bang 6ng Venturi dugc hiéu chuan bang phwong phap can

fP- Sai s6 hé thong do cot 4p xem nhu sai léch giéi han cua thiét bi.

Sai 56 hiéu sudt ngdu nhién :

Sai s6 hiéu suat ngiu nhién duoc danh gia bang phuong phap ngau nhién si
dung viéc phan phdi cua cac gia tri ngau nhién tuan theo luat “Student’s” véi mirc
95% db tin cay. Cac phép do phtc hop ciing mot ché d6 hoat dong cua mé hinh duoc
st dung cho muc dich ndy. Thong thudng sai s6 hiéu suit ngau nhién khéng vuot qua
+0.1% c6 nghia (fn), <+ 0.1%

Sai 56 hiéu sudt chung

Sai s6 hiéu suat chung khdng vuot qué gia tri + 0.25%
b. Sai s6 hé sé xam thuc

Sai s6 cua gid tri toi han hé s6 xam thuc “o.” dugc xac dinh trén tat ca cac gia
tri tuyét ddi giai sai s6 ngau nhién cho tuabin dugc danh gia ¢ = + 0.005
8.7 Trinh tw thi nghiém
a. Thi nghiém higu sudt

Thi nghiém dugc tién hanh véi cot 4p 20 + 24 m Cot 4p dam bao chi sb
Raynolds 16n hon 7.10°. Tiéu chuin IEC chi dian Re > 4.10° cho kiém tra tuabin
Francis.

Thi nghiém dugc thyc hién trong pham vi toc d6 qui dan tuong g véi cot ap
tuabin nguy@n mau va dé mo canh hudng thuc khi hoat dong. Bé dam bao tinh trang
6n dinh khi dit d6 ma, tbe do va cot ap, nguoi thi nghiém thudng xuyén thong béo chi
s6 doc cac théng so do.

Do mé canh hudng duoc dit tir gia tri bé nhat dén 16n nhat. Cot &p tinh dugc
git 6n dinh lién tuc. trong truong hop c6 truc tric phai tién hanh 1am lai
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Trong qua trinh thi nghiém, cac duong cong sau duoc in ra:
n= f(l’l]_]_) va Ny = f(Qll) khi dop = const (a() — d6 ma& canh hlIé’Ilg)

Céac duong nay duoc st dung dé khao sat thi nghiém va xac dinh cac diém lap.
Pic tinh tong hop tuabin Francis chinh 1a cac duong dong hiéu suat va dong d6 mo
canh hudng trén toa d6 Q11 — ny; va duoc in ra bdi mot chuong trinh may tinh dac biét.

Ngoai ra cac do dac phic hop cua trang thai hiéu suat tdi uu ciing duoc tién
hanh. Biém hiéu suét tdi uu duoc xac dinh duya trén két qua cua cap tha nhat.

b. Thi nghiém xam thuc

Trude khi thi nghiém nude thi nghiém phai dat trong chan khéng 2-3 gio dé
dam bao tong lwong khi trong nudc khoang 1% (theo thé tich)

Trong qué trinh thi nghiém cac duong cong n = (o), Ny; = f(o) va Q13 = f(o)
dugc in ra tai mdi diém thi nghiém khi ay = const va ny; = const. Gi4 tri caa hé sé o t6i
han dugc X4c dinh tir quan hé 1 = f(c) vé6i hiéu suat 1% nho hon hiéu suat ¢ trang thai
khong xam thyec.

Céc duong cong o tdi han dugc in ra trén dic tinh tong hop bang mét chuong
trinh may tinh chuyén dung.

c. Thi nghiém long téc

Thi nghiém duoc tién hanh tai cac diém van hanh cia mé hinh cy thé trong
chuong trinh.

Thi nghiém thyc hién khi cat ndi truc tuabin véi may phét khi 6 mé canh
hudng trong khoang tir 2 dén 36 mm tuwong tGng véi d6 mé thuc tir khong tai dén do
ma 16n nhat. Thi nghiém dugc thuc hién voi gid tri o nho nhat véi cot &p thuc 16n
nhat.

Cot ap tinh duoc gitt nguyén khong doi. D6 mé canh hudng thay doi tir gia tri
bé nhat dén 16n nhat. Thi nghiém duogc thyuc hién voi timg do mé.

Trong qua trinh thi nghiém duong cong ny; g = f(Q11 r) duoc in ra. Puong cong
nay dac trung cho tuabin mo hinh.

d. Do sai léch dp giiva cdc voi do trén buéng xodn

Thi nghiém duogc tién hanh trong pham vi lvu lwong qui dan day trén cac muc
cot &p thuc cu thé va trong tinh trang khéng xam thuc.

Muc dich cua thi nghiém 1a xac dinh hé sé dong chay cho ting ciap voi thi
nghiém va chon ra mot cap chinh xac nhat dic trung cho sai léch ap suat véi do dao
dong nho nhat

Thi nghiém tién hanh véi tinh trang van hanh thuan loi nhat caa md hinh. Sai
léch &p do ngang qua cap voi do. Pong thoi, trén mdi diém van hanh, cac tham sé chira
mirc dong chay dugc do. Hé s6 dong chay duoc tinh toan. Thi nghiém tién hanh voi tat
ca do mo canh hudng véi mdi cap VOi qui dinh. Sau dé cip tiép theo duoc thi nghiém
bang cé4c cong tac van.

S6 liéu thi nghiém duoc tinh todn dé xac dinh gié tri hé s6 dong chay trung binh
cho cac cap voi twong Gmg ciing nhu céc sai s6 ngau nhién xem nhu chi s on dinh.

Sai s6 ngau nhién dugc danh gia bang phuong phép thong ké st dung luat phan
phdi “t” cho c4c mau bé nhat & mic 95% do tin cay.
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Nang lwong hat nhan (phanl)
Béch khoa toan thu mé Wikipedia

—
(=2

Nha may dién hat nhan Ikata, 10 phan g nuéc ap luc 1am lanh bang chat

l6ng trao d6i nhiét thir cap voi dai duong.

5

Tram phat dién hoi nudc Susquehanna, 10 phan &ng hoi nude. Cac 10
phan ing dugc dat trong céac toa nha bao vé hinh chit nhat phia trudc cac
thap lam lanh.

Ba loai tau nang luong hat nhan, tir trén xudng 1a: du thuyén USS
Bainbridge va USS Long Beach véi USS Enterprise 1a hang khéng mau
ham van hanh bang ning lwong hat nhan dau tién nam 1964. Cac thuy thu
vé cong thirc E=mc? cua Einstein I&n san tau.




N:ing lwong hat nhan 12 mot loai cdng nghé hat nhan duoc thiét ké dé
tdch nang lugng hiru ich tir hat nhan nguyén tu théng qua cac 10 phan ing
hat nhan c6 kiém soat. Phuong phap duy nhat duoc sir dung hién nay 1a
phan hach hat nhan, mac du cac phuong phép khac co thé bao g6m téng
hop hat nhan va phén rd phéng xa. Tat ca cac 10 phan tmg véi nhiéu kich
thudc va muc dich sir dung khac nhau déu dung nude duge nung nong
dé tao ra hoi nuéc va sau d6 duoc chuyén thanh co ning dé phat dién
hoic tao luc day. Nam 2007, 14% luong dién trén thé gidi duoc san xuat
tir nang lwong hat nhan. C6 hon 150 tau chay bang nang luong hat nhan
va mot vai tén lira ddng vi phong xa d& duoc san xuat.

Sw dung
Figure 4. World Marketed Energy Use by Fuel
Type, 1960-2030
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Lich st va du an str dung ndng lugng trén the gidi phan theo ngudn nang
lugng giai doan 1980-2030, Nguon: International Energy Outlook 2007,
Cuc Thong tin Nang luong Hoa Ky (EIA).

&7 .
Cong suat lap dat va phat dién tir nang lugng hat nhan, 1980 - 2007
(EI1A).




Hién trang str dung nang lurong hat nhan toan cau. Nhan vao hinh dé xem
chd dan.
Xem thém: Néng lwong hat nhdn theo quéc gia va Danh sach cac
10 phdn vng hat nhan

Pén nam 2005, ning lwong hat nhan cung cip 2,1% nhu ciu ning luong
cua thé gi6i va chiém khoang 15% san luong dién thé gi6i, trong khi d6
chi tinh riéng Hoa Ky, Phap, va Nhat Ban san lugng dién tir hat nhan
chiém 56,5% téng nhu cau dién cta ba nudc néyLZl. Pén nam 2007, theo
bao céo cua Co quan Ning lwong Nguyén tir Qubc té (IAEA) c6 439 10
phan tng hat nhan dang hoat dong trén thé gi¢i™, thudc 31 qubc gia™

Niam 2007, san luong dién hat nhan trén thé gidi giam xudng con 14%.
Theo IAEA, nguyén nhan chinh cta su sut giam nay la do mét tran dong
dat xay ra vao ngay 16 thang 7 nam 2007 ¢ phia tdy Nhat Ban, 1am cho
nude ndy ngung tat ca 7 10 phan Gng ctia nhd may dién hat nhin
Kashiwazaki-Kariwa. Mot vai nguyén nhan khac nhu "ngung hoat dong
bat thuong" do thiéu nhién li¢u da xay ra & Han Quéc va bue. Thém vao
do 1a sy gia tang hé s6 tai cua cac 10 phan g dé dap tng nhu cau st
dung chi dién ra trong mdt thdi gian ngén (cao diém)E.

Hoa Ky san xuét nhiéu ning lugng hat nhan nhat cung cép 19% luong
dién tiéu thy, trong khi d¢6 ty 1¢ dién hat nhan cua Pha [j) 14 cao nhit trong
san lugng dién cua nudc nay dat 78% vao nam 2006--. Trong toan Lién
minh chau Au, ning luong hat nhan cung cip 30% nhu cau dién’®. Chinh
sach nang luong hat nhéan 6 sy khéc biét giita cac qudc gia thudc Lién
minh chau Au, va mot vai quéc gia khac nhu Uc, Estonia, va Ireland,
khong co6 cac tram nang luong hat nhan hoat dong. Khi so sanh véi cac
qudc gia khac thi Phap c6 nhiéu nha may dién hat nhan, tong cong 1a 16
t6 hop dang sir dung.

O Hoa Ky, khi cong nghiép phat dién tir than va khi duoc quy hoach dat
khoang 85 ty @6 la My vao nam 2013, thi cac nha may phat dién hat nhén
dugc du doan dat khoang 18 tri¢u do la My@l

Bén canh d6, mot sb tau quan sy va dan dung (nhu tau pha ban%) sir dung
dong co diy hat nhan bién, mot dang cua dong co déay hat nhan" . Mot
vai dong co day khong gian duoc phong 18n sir dung céc 10 phan tmg hat
nhan ¢ day da chic ning: loat tén lira cua Lién X6 RORSAT va SNAP-
10A cua Hoa Ky.

Tren pham vi toan cau, viéc hop tac nghién ctu quoc té dang tiép tuc
trién khai dé nang cao do an todn cua viéc san xuat va sit dung ning
luong hat nhan nhu c4c nha may an toadn bi dong™, sir dung phéan tng




tong hop hat nhén, va sir dung nhiét ctia qua trinh nhu trong san xuét
hydro dé loc nudc bién, va trong hé thong suoi khu vuec.

Lich sw
Nguén goc

Phan rng phan hach hat nhan dugc Enrico Fermi thuce hién hanh céng vao
nam 1934 khi nhom ctia 6ng diing notron ban pha hat nhan uranium'*?,
Nam 1938, cac nha hoa hoc ngudi Dic 1a Otto Hahn™! va Fritz
Strassmann, cuing véi cac nha vat Iy ngudi Uc Lise Meitner'™ va Otto
Robert Frisch chau cua Meitner 13, @3 thuc hién cac thi nghiém tao ra cac
san pham ctia urani sau khi bi notron ban pha. Ho xac dinh rang céac
notron tuong ddi nho co thé cat cac hat nhan ciia cac nguyén tir urani 16n
thanh hai phan kha bang nhau, va day 1a mot két qua dang ngac nhién.
Rat nhié¢u nha khoa hoc, trong d6 c6 Leo Szilard 1a mot trong nhirng
ngudi dau tién nhan thay rang néu cac phan tmg phan hach sinh ra thém
notron, thi mot phan tng hat nhan day chuyén kéo dai 1a cd thé tao ra
duge. Cac nha khoa hoc tam dic didu ndy ¢ mot sd qudc gia (nhu Hoa
Ky, Vuong qudc Anh, Phap, Pirc va Lién X6) d4 dé nghi véi chinh phu
cta ho ung h¢ viéc nghién cru phan ing phan hach hat nhan.

Tai Hoa Ky, noi ma Fermi va Szilard di cu dén day, nhiing kién nghi trén
d4 dan dén sy ra doi cua 10 phan tng dau tién mang tén Chicago Pile-1,
dat dugc khdi lugng toi han vao ngay 2 thang 12 nam 1942. Cong trinh
nay tro thanh mot phan ciia du 4n Manhattan, 12 mot dy an xay dung cac
10 phan tng 16n ¢ Hanford Site (thanh phé truéc day cia Hanford
Washington) dé 1am giau plutoni sir dung trong céc vi khi hat nhan dau
tién duoc tha xudng cac thanh phé Hiroshima va Nagasaki ¢ Nhét Ban.
Viéc cb gang lam giau urani song song ciing duogc tién hanh trong thoi
gian do.

Sau thé chién thi 2, moi de doa vé viéc nghién ciru 10 phan g hat nhan
c6 thé 1a nguyén nhan thuc day viéc phd bién cong nghé va vii khi hat
nhan nhanh chongl«:44:00u6n] Y& b véi nhitng déu ma cac nha khoa
hoc nghi, c6 thé 1a mot doan dudng phat trién dai dé tao ra bdi canh ma
theo d6 viéc nghién ciru 10 phan tng phai duoc dit dudi sy kiém soat va
phan loai chit ché cua chinh phu. Thém vao d6, hiu hét viéc nghién ciru
10 phan tng tap trung chu yéu vao cac muc dich quan su. Trén thuc té,
khong c6 gi 1a bi mat ddi véi cong nghé, va sau dé sinh ra mot sé nhanh
nghién ctru khi quan d6i Hoa Ky tir chdi tuan theo dé nghi cua cong dong
khoa hoc tai dat nudc ndy trong viéc mo rong hop tac qudc té nham chia




sé thong tin va kiém soat cac vat liéu hat nhan. Nam 2006, cac van dé nay
da tro nén khép kin vai Hoi Nang luong Hat nhan Toan cau.

Dién dugc san xuit dau tién tir 10 phan Gng hat nhan thuc nghiém EBR-I
vao ngay 20 thang 12 ndm 1951 tai Arco, Idaho, véi cong suat ban dau
dat khoang 100 kW (10 phan tmg Arco ciing 12 10 dau tién thi nghiém vé
lam lanh ting phén nam 1955). Nam 1952, mdt ban bao cao cua Hoi
dong Paley (Héi dong Chinh sach Nguyén liéu cia Tong thong) cho Tong
thong Harry Truman dua ra mot danh gia "tuong ddi bi quan" vé ning
luong hat nhan, va kéu goi chuyén hudng nghién ciru sang linh vuc ning
luong Mat Troi"2e, Bai phat biéu thang 12 nam 1953 ctia Tong thong
Dwight Eisenhower, noi vA "nguyén tir vi hoa binh," nhan manh viéc khai
thac nguyén tir dé san xudt dién va tao mot tién 1& hd tro manh mé tir
chinh phii Hoa Ky cho viéc st dung ning lugng hat nhan trén toan cau.

Nhitng ndm truéc day

Tap tin:Calderhall.jpeg
Calder Hall nuclear power station in the United Kingdom was the world's

first nuclear power station to produce electricity in commercial
quantities.22

Tram nang luong nguyén tir Shippingport trén Shippingport,
Pennsylvania la 10 phan (mg thuong mai dau tién ¢ Hoa Ky va dugc van
hanh nam 1957.

Ngay 27 thang 6 nam 1954, nha may dién hat nhan Obninsk cua Lién Xo
tré thanh nha may dién hat nhan dau tién trén the gidi san xuat dién hoa
Va0 mang ludi v6i cong suit khong tai khoang 5 MW dién. L8

Sau d6 vao nim 1954, Lewis Strauss chu tich Uy ban Nang lwong
Nguyén tor Hoa Ky (U.S. AEC 4 tén goi trudc day ciia Uy ban Diéu phdi
Hat nhén Hoa Ky (Nuclear Regulatory Commission) va B6 Nang luong
Hoa Ky) noéi vé dién trong tuong lai sé "too cheap to meter" 24 (quare de
sir dung). U.S. AEC d4 dua ra mot vai bang chimg dé dat dé cap dan van
dé phan hach hat nhan 1&n Qudc Hoi Hoa Ky chi trong vong vai thang




truede do, quy hoach rang "cac chi phi c6 thé bi ct giam .. . [xubng] ...
khoang bang voi chi phi phat dién tir cac nguon truyén thong ". Strauss
lac d6 c6 thé dang map mo dé cap dén su hop hach hydro von 1a mot bi
mat vao thoi diém d6 hon 1a sy phan hach urani, nhung du gi chang nira y
dinh cua Strauss dé dugc lam sang t6 boi cong dong v6i 10 hira gia ning
luong rat r& tir phan hach hat nhan. Sy that vong da gia tang sau do khi
cac nha may dién hat nhan khong cung cép ning luong du dé dat duogc
muc tiéu "too cheap to meter.” 2

Niam 1955 "Hoi nghi Geneva dau tién" cua Lién Hiép Qudc tap hop phan
I6n cac nha khoa hoc va Ky su ban vé kham pha cong ngh¢. Nam 1957
EURATOM thanh lap Cong dong Kinh té chau Au (bay gio 1a Lién minh
chau Au). Ciing cing nim ndy co quan Ning luong Nguyén tir Quéc té
cling duogc thanh lap.

Nha méy ning luong nguyén tir thwong mai dau tién trén thé gisi, Calder
Hall tai Sellafield, England dugc khai truong vao nim 1956 véi cong suat
ban dau 14 50 MW (sau nay nang lén 200 MW).2222 Con nha may phat
dién thuong mai dau tién van hanh ¢ Hoa Ky 1a 10 phan irng Shippingport
(Pennsylvania, thang 12 nam 1957).

M0t trong nhitng t6 chirc dau tién phat trién nang lwong hat nhan 1a Hai
quan Hoa Ky, ho str dung nang lugng ndy trong cac bo phan ddy cua tau
ngam va hang khdng mau ham. N6 dugc ghi nhan 13 an toan hat nhan, c6
I& vi céc yéu cau nghiém ngit cua d6 déc Hyman G. Rickover. Hai quan
Hoa Ky vén hanh nhiéu 10 phan tng hat nhan hon cac doi quan khac bao
gom ca quan d6i Lién X0, [edn ddn0Quonl 3 khng c6 cac tinh tiét chinh
duoc cong khai. Tau ngam chay bang ning luong hat nhan dau tién USS
Nautilus (SSN-571) dugc ha thily thang 12 nam 1954128 - Hai tau ngam
ciia Hoa Ky khac 1a USS Scorpion va USS Thresher da bi mat trén bién.
Hai tau nay bi mét do hong cac chic nang hé thong lién quan dén cac 10
phan tng. Nhirng vi tri ndy dugc giam sat va khdng ai biét su 10 ri xay ra
tir cac 10 phan ung trén boong.

Quan d6i Hoa Ky ciing ¢6 chuong trinh nang lwong hat nhan bét dau tir
nam 1954. Nha may dién hat nhan SM-1, & Ft. Belvoir, Va., 1a 10 phan
mg dau tién & Hoa Ky san xuat dién hoa vao mang ludi thuong mai
(VEPCO) thang 4 nam 1957, trudc Shippingport.

Enrico Fermi va Led Szilard vao nim 1955 cing nhan Béng sang ché
Hoa Ky s0 2.708.656 vé 10 phan trng hat nhan, dugc cap rat mudn cho
cong trinh cua ho da thuc hién trong suot du an Manhattan.




Ning lwong hat nhan ( phan I1)
Sw phat trién

History of the Global Nuclear Power Industry
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Lich str str dung nang lwong hat nhan (trén) va sé lwong cac nha may dién
hat nhan hoat dong.

Cong suat lap dat hat nhan tang twong d6i nhanh chong tir dudi 1
gigawatt (GW) nam 1960 dén 100 GW vao cudi thap nién 1970, va 300
GW vao cudi thap nién 1980. Ké tir cudi thap nién 1980 cong suat toan
cau tang mot cach cham chap va dat 366 GW nam 2005. Gitra khoang
thoi gian 1970 va 1990, ¢6 hon 50 GW cong suat dang trong qua trinh
xay dung (dat dinh trén 150 GW vao cudi thap nién 1970 dau 1980) —
nam 2005 c6 khoang 25 GW cong suat dugc quy hoach. Hon 2/3 cac nha

may hat nhan duoc dit hang sau thang 1 nam 1970 cubi cung da bj huy
bo.1&

Hé thong cung cip ning luong cong cong Washington Cac nha may dién
hat nhan so 3 va 5 khdng bao gio dugc hoan thanh.

Trong sudt thap nién 1970 va 1980 viéc tang chi phi (lién quan dén cac
giai doan xay dung mé rong do cac thay doi vé mic co ché va sy kién
tung cua cac nhom phan 6101)[%1 va giam gia nhién liéu hoa thach 1am cho
cac nha may nang luong hat nhan trong giai doan xay dung khong con
sitc hip dan. Vao thap nién 1980 (Hoa Ky) va 1990 (chau Au), su ting
trudng tai luong dién dat ngudng va tu do hoéa dién ning ciing bo sung




thém mot luong 16n cong suét tdi thiéu méi von da tré nén khéng con hap
dan nita.

Cudc khing hoang dau hoa nam 1973 tic dong dén nhiéu qubc gia ning
nhat 1a Phap va Nhét Ban von 1a nhitng nudc phu thude phan 16n vao
luong dau hoa dé phat dién (twong tng 39% ¢ Phap va 73% & Nhat) va
day ciing 1a dong luc dé cac nude nay dau tu vao ning lugng hat
nhan!], Ngay nay, lugng dién tir ning luong hat nhan & Phép chiém
80% va ¢ Nhat Ban 1a 30% trong san lugng dién cta cac nudce nay.

Sy chuyén dich cta viéc gia ting st dung ning lugng hat nhan trong cudi
thé ky 20 xudt phat tir nhitng lo sg vé céc tai nan hat nhan tiém an nhu
muc d nghiém trong ctia cac vu tai nan, birc xa nhu mirc d¢ anh hudng
clia birc xa ra cong ddng, phat trién hat nhan, va nguoc lai, di voi chit
thai hat nhan van con thiéu cac du an chira chat thai sau ciing. Nhiing rii
ro trude mat d6i véi sire khoe va an toan cia dan chung nhu tai nan nim
1979 tai Three Mile Island va tham hoa Chernobyl nim 1986 Ia van dé
quan trong thuc day viéc ngimng xdy dyng cac nha may dién hat nhan moi
& mot sb qubc giad, mac du cac to chirc chinh sach cong cong
Brookings Institution d& nghi rang cac 10 phan tng hat nhan méi khong
duoc dat hang & Hoa Ky boi vi viéc nghién ciru ctia Vién ndy bao gom
phan chi phi chiém 15-30% tudi tho ctia n6 so v6i cac nha may dién chay
bang than va khi thién nhién'2.

Khéng gidng nhu tai nan Three Mile Island, tham hoa Chernobyl nghiém
trong hon nhiéu d4 khong lam tang thém cac diéu 18 anh huong dén cac 10
phan tng phuong Tay ké tir khi céc 10 phan img Chernobyl, 1a 10 phan
g theo thiét ké RBMK, van con ban cai chi sir dun% ¢ Lién X0, vi du
nhu thiéu cac toa nha chéng phong xa "virng vang'". 21 Mot sb 10 phan
rmg kiéu ndy van duoc sir dung cho dén ngdy nay. Tuy nhién, cac thay
d6i ciing da duoc thyuc hién & cac khau phan tng (st dung urani duge 1am
giau thap) va hé théng diéu khién (ngan chin sy vo hiéu hoa hé thong an
toan) dé giam kha nang xuét hién céc tai nan tuong ty.

Sau do, t6 chuc quéc té vé nang cao do nhan thirc an toan va su phat trién
chuyén nghiép trong van hanh cac chirc nang lién quan dén hat nhan dugc
thanh lap vai tén goi WANO; World Association of Nuclear Operators,

Nguoc lai, cac nude nhu Ireland, New Zealand va Ba Lan d4 cAm cac
chuong trinh hat nhan trong khi Uc (1978), Thuy Dién (1980) and Y
(1987) (bi anh hudng boi Chernobyl) da thyc hién trung cau dan ¥ bo
phiéu chdng lai niang luong hat nhan.



Kinh té
Bai chi tiér: Kinh té va nha mdy dién hat nhdan méi
Xem thém tranh cdi vé nang lwong hat nhan.

Pic diém kinh té ciia cac nha may hat nhan méi thudng bi anh hudng boi
chi phi dau tu ban dau. Tuy vdy, sé mang lai nhiéu lgi nhuan hon khi van
hang chiing cac lau dai cang co thé cho dén khi chiing ¢6 khuynh hudng
giam cong suat B% viec so sanh gia tri kinh té ciia nha may hat nhan so
V6i cac ngudn khac duoc dé cap o bai chi tét vé tranh cAi vé ning lugng
hat nhan.

Trién vong

&
Nha mdy dién hat nhan Diablo Canyon & San Luis Obispo County,

California, Hoa Ky ,
Xem thém: Chinh sach nang lwong hat nhdan va Giam thiéu su am
Ién toan cau

Nam 2007, Watts Bar 1, da hoa vao mang ludi ngay 7 thang 2 nam 1996,
12 10 phan tng hat nhan thwong mai cudi ciing ciia Hoa Ky hoa vao ludi
dién. Pay 1a mot "dau hidu" ciia mot chién dich thanh cong trén toan cau
nham ting budc loai bo nang lugng hat nhan. Tuy nhién, thdm chi ¢ Hoa
Ky va ¢ chau Au, viéc dau tu nghién ctru va chu trinh nguyén li¢u hat
nhan van tlep tuc, va theo du doan ctia mot sé chuy@n gia vé cong nghiép
hat nhan B cho rinh Khing hoang dién nang s€ lam gia nhién liéu hoa
thach s& tang, sy am 1&n todn ciu va phat thai kim loai ning tir viéc str
dung nhién li¢u hoa thach, cac cong ‘ngh¢ moi nhu cac nha may an toan toan
thu dong, va an ninh ning luong qubc gia s& 1am sdng lai nhu cau su
dung cac nha may dién hat nhan.

Theo T chirc Hat nhan Thé gidi, nhin trén géc do toan ciu trong subt
thap nién 1980 ct trung binh 17 ngay la c6 mét 10 phan Grng hat nhan
méi dua vao hoat dong, va ty 18 d6 co thé s tang 1én 5 ngay vao nim
2015.5%




Mot s6 qubc gia van duy tri hoat dong phat trlen nang lugng hat nhan nhu
Pakistan, Nhat Ban, Trung Qudc, va An D9, tat ca déu dang phat trién
cdng nghé nhiét va notron nhanh, Han Qudc (Nam Han) va Hoa Ky chi
phat trién cong nghé nhiét, Nam Phi va Trung Quédc dang phat trién cac
phién ban Lo phan trng modun day cudi (PBMR). Mét sb thanh vién cua
Lién minh chau Au thuyet phuc thiic day cac chuong trinh hat nhan, trong
khi c4c thanh vién khéc van tiép tuc cdm sir dung nang luong hat nhéan.
Nhat Ban c6 mgt chuong trinh xay dung nhat nhan con hoat dong v&i mot
10 phan ng m&i dugc hoa vao mang ludi naim 2005. O Hoa Ky, 3
congxoocxiom hudng ing vao nam 2004 vé nhitng thuc giuc cia Bo
Nang luong Hoa Ky trong chuong trinh nang luong hat nhan 2010 va
duogc trao chi phi cho hoat dong nay — Hanh dong chinh sach nang lugng
2005 duogc ty quyén bao 18nh cac khoan vay dé xdy dung khoang 6 10
phan tng mdi va cho phép Bo Nang lugng xay dung mot 10 phan tmg
theo cdng nghé Thé hé IV 10 phén ng nhiét d6 rit cao dé san xuét ca
dién ndng va thuy dién. Vao dau thé ky 21, nang luong hat nhan c6 mot
sirc hap dan dic biét d6i véi Trung Qudc va An Po theo cong ngh¢ 10
phéan g breeder nhanh vi nguon nang lugng nay giup ho phat trién kinh
té mot cach nhanh chong (xem thém phat trién ning luong). Trong chinh
sach ndng lugng cua Lién liép Vuong qubc Anh cing néu rang c6 su sut
giam cung cap ning luong trong tuong lai, dé bu dap vao sy thiéu hut d6
hodc la xay dung cac nha méy nang lugng hat nhan méi hodc 1a keéo dai
tudi tho cua cac nha may hién tai. [cdn ddn ngtion]

MOt trd ngai trong viée san xudt cac nha may dién hat nhan 1a chi co 4
cdng ty toan cau (Japan Steel Works, China First Industries, OMX Izhora
va Doosan Heavy Industries) c6 kha ning san xuat cac bo vo boc B, bo
phan nay co chirc nang lam giam rui ro 10 ri hat nhan. Japan Steel Works
chi c6 thé san xuét 4 vo boc 10 phan Gng 1 ndm, tuy nhién san luong c6
thé ting 1én gap doi trong 2 nam ti. Cac nha san xuat khac dang xem xét
nhitng Iya chon khac nhau bao g@)m ca viéc tu lam cac bo phan cua 10
phan tng cho riéng ho hodc tim kiém cach khac dé 1am nhiing bé phan
tuong tu bang cach sur dung cac phuong phap thay thé B4 Cac giai phap
khac bao gom viéc str dung cdc mau thiét ké khong doi hoi cac 16p vo boc
chiu ap sudt riéng biét nhu & 10 phan ing CANDU cai tién, Canada hoic
10 phan ¢ng nhanh 1dm lanh bang natri.

Céc cong ty khac c6 thé 1am nhirng xudng luyén kim 16n doi hoi cac vo
boc chiu 4p sudt nhuw OMZ cua Nga, 13 loai dang dugc ning cip c6 thé
san xuat tir 3 dén 4 vo boc mot nam;2? Doosan Heavy Industries Han
Quéc; BT v3 Mitsubishi Heavy Industries dang ting cong sut san Xuat
C4C VO boc chiu 4p luc va cac bo phén 10 hat nhan 16n khéc 1én gip d6i.8




Sheffield Forgemasters cua Anh dang danh gia 1gi nhuén cuia viéc ché tao
cac cong cu nay doi voi xuong duc vat liéu hat nhan.

Theo béo cao nam 2007 cua to chirc, European Greens, chong hat nhan
tuyén bd rang "tham chi néu Phan Lan va Phap xay dung mot 10 phan g
nuée ap luc kiéu chau Au (EPR), thi Trung Quédc da khoi dong xay dung
thém 20 nha may va Nhét Ban, Han QUOc hoac dong Au s& thém 1 hoic
hon. Xu huéng chung trén toan cau vé cong sudt nang luong hat nhan s&
giam trong vong 2 dén 3 thap ky tdi vi v6i khoang thoi gian dai tir hang
chuc nim dé xdy dung xong mot nhd may hat nhan, nén vé mat thyc té thi
khé c6 thé tang san luong thdm chi duy trf van hanh cac nha may hién tai
cho t6i 20 nam téi, trir khi tudi tho cua cac nha may c6 thé duoc ting 1&n
trén muc trung binh 1a 40 nam. ni39] Thuec té, Trung Quéc 18n ke hoach xay
dung hon 100 nha may,™ trong khi 6 Hoa Ky glzg]phep ctia gan phan
nira cac 10 phan tng da duoc gia han dén 60 nam,” va cac dy an xay
méi 30 10 phan tng dang duge xem xét.*2 Hon thé, U.S. NRC va Bo
Ning luong Hoa Ky da budce dau dat vin dé cho phép gia han gidy phép
10 phan g hat nhan 1én 60 nam, cap lai ¢t sau mdi 20 nim nhung phai
chirng minh dugc do an todn, giam tai phat thai chat khong phai CO, tur
cac |o phan tmg hét tudi tho. Cac 10 nay co thé gop phan vao cung cau
dién dang mat can bang nham phuc vu cho y8u cau an toan ning lugng
Hoa Ky, nhung c6 kha nang gia tang phat thai khi nha kinh. o Nam
2008, 1AEA du doan rang cOng suat dién hat nhan c6 thé ting gap doi vao

nam 2030, mic du n6 khong du dé tang ty 1 dién hat nhan trong nganh
dien.*

Céng nghé Ib phan teng hat nhan
Bai chi tiés: Cong nghé 0 phdanitng hat nhdn

Nha may nang luong hat nhan Cattenom.

Ciing gidéng nhu mot sb tram ning lwong nhiét phat dién bang nhiét ning
tir viéc d6t nhién liéu hoa thach, cdc nha may nang luong hat nhan bién
d6i nang luong giai phong tir hat nhan nguyén tir thong qua phan Gng
phan hach.

Khi mot hat nhan nguyén tir dung dé phan hach twong ddi 16n (thudng 1a
urani 235 hodgc plutoni-239) hap thu notron s€ tao ra sy phan hach nguyén




tir. Qua trinh phan hach tach nguy@n tir thanh 2 hay nhiéu hat nhan nho
hon kém theo dong ning (hay con goi 1 san phdm phan hach) va ciing
giai phong tia phong xa gamma va notron tu do.**! Mét phéan notron tu
do nay sau d6 duoc hip thu bdi cac nguyén tir phan hach khac Va tlep tuc
tao ra nhiéu notron hon. Day 1a phan Gng tao ra notron theo cap sb
nhan.

Phan ng diy chuyén hat nhan ndy c6 thé duoc kiém soat bang cach st
dung chat hap thu notron va bo déu hoa notron dé thay doi ty 1é notron
tham gia vao cac phan ng phan hach tiép theo.2® Céc 16 phan tGng hat
nhan hau hét c6 cac hé thdng van hanh bang tay va tw dong dé tit phan
g phan hach khi phat hién cac diéu kién khong an toan.*!

H¢ théng 1am lanh giai phong nhiét tir 16i 10 phan ng va van chuyén
nhiét dén bo phan phat dién tir nhiét ning ndy hodc st dung vao nhiing
muc dich khac. Dic biét chat 1am lanh nong 1a ngudn nhiét s& dugc dung
cho cac 10 nung, va hoi nude nén tir 10 nung s& 1am quay cac tude bin hoi
nude van hanh cic may phat dién."

C6 nhiéu kiéu 10 phan tmg khac nhau sir dung cac nguyén liéu, chat 1am
lanh va cac co ché van hanh khac nhau. Mot vai trong c4c mau nay duoc
thiét dat yéu cau ky thuat. Lo phan tng ding trong cac tau ngam hat nhan
va C4c cac tau hai quan 16n, vi du, thuong str dung nhién liéu urani duoc
lam giau rat cao. Viéc sir dung nguyén liéu urani 1am giau rat cao s& 1am
tang mat d nang lugng cua 10 phan ing va gia tang h¢ so6 sir dung cua tai
lwong nhién liéu hat nhan, nhung gia ctia n dat va cé nhiéu rai ro hon so
V&i cac nguyén liéu hat nhan khac. 22

Mot s6 kiéu 10 phan Gtng méi ding cho cac nha may may dién hat nhan,
nhu céc 10 phan ing hat nhan thé hé IV, 1a d6i twong nghién ctru va co
thé dugc sir dung dé thi nghiém phat dién trong tuong lai. Mot vai trong
s6 cac kiéu moi nay dang duogc thiét ké dé dat duoc cac phan Gmg phan
hach sach hon, an toan hon va it rui ro hon ddi voi su gia tang nhanh
chong céc vii khi hat nhan. Cac nha may an toan thu dong (nhu 10 phan
mg ESBWR) dang duoc xay dung B% va cic kiéu khac dang duoc thuyét
phuc.H Céc 16 phan tng hop hach c6 thé 6 trién vong trong twong lai
nhiam giam b6t hodc loai bo nhiing riii ro lién quan dén phan hach hanh
nhan.4




Tuéi tho
i .

Chu trinh nguyén liéu hat nha bit dau khi urani dugc khai thac, 1am
giau, va ché tao thanh nguyén liéu hat nhan, (1) dua dén nha may ning
luong hat nhan. Sau khi st dung & nha may, nguyén liéu d& qua st dung
duoc dua t6i nhd may tai xir 1y (2) hodc kho chira cudi ciing (3). Trong
qua trinh tai xt Iy 95% nguyén liéu da sir dung ¢ thé d9u7075¢ thu hoi
dé dua tro lai nha may nang luong (4).

Bai chi tiéz: Chu trinh nang lwong hat nhan

Lo phan (g hat nhan 1a mot phan trong chu trinh nang lugng hat nhén.
Quié trinh bt dau tir khai thac mé (xem khai thdc mé urani). Cac moé
urani nam dudi 10ng dat, duoc khai thac theo phuong thuc 16 thién, hoic
cac mo dai tai chd. Trong bat ky trudng hop ndo, khi quing urani duoc
chiét tach, né thuong dugc chuyén thanh dang 6n dinh va nén chit nhu
banh vang (yellowcake), va sau d6 van chuyén dén nha may xu ly. O day,
banh vang dugc chuyén thanh urani hexaflorua, loai ndy sau dé lai duoc
dem di 1am giau dé str dung cho cac nganh cdng nghé khac nhau. Urani
sau khi duoc 1am giau chira hon 0,7% U-235 ty nhién, duoc sir dung dé
lam can nguy@n liéu trong 10 phan Gng dic biét. Cac can nguy@n liéu s&
trai qua khoang 3 chu trinh van hanh (tong cong khoang 6 nim) trong 10
phan tng, vé mit tong quat chi co khoang 3% luong urani ctia nd tham
gia vao phan tng phan hach, sau d6 chung s& dugc chuyén t6i mot hd
nguyén liéu d& s dung, ¢ day cac dong vi c6 tudi tho thap dugc tao ra tir
phan tmg phan hach s& phan ra. Sau khoang 5 nam trong h6 1am lanh,
nguyén liéu tiéu thu ngudi di va giam tinh phong xa dén murc c6 thé xach
duoc, va né duoc chuyén dén cac thung chira kho hodc dem tai xir 1y.




Ning lwong hat nhan ( phén III)
Céc nguon nguyén liéu truyén thong

Bai chi tiét: Thi truong urani va Phat trién nang lhirong hat nhén

Urani 1a mot nguyén t6 kha pho bién trong vo Trai Dat ciing giéng nhu
kém hodc germani, va pho bién gip khoang 35 lan so véi bac. Urani la
thanh phan trong hau hét cic d4 va bui. Thuc té rang urani qua phan tan 1a
mot tré ngai boi vi Khai thdc mo urani chi dat hiéu qua kinh té khi nod tap
trung ham lugng cao. Cho dén ngdy nay, gia urani c6 thé thu loi nhuén
dat khoang 130 USD/kg, va lwon urani do dé cung cap cho cac nha may
hoat dong "it nhat mot thé ky" véi toe do tidu thy nhu hién nay.m
Diéu nay tuong tng v6i mot mie tai nguyén chic chan cao hon muec binh
thudng cho hau hét cac khoang vat. Piém giéng nhau co ban vdi cac
khoang vat kim loai khac do 1a gia tang gap do6i tir mirc duge ky vong
trong hién tai c6 thé tao ra mirc tang gap 10 1an d6i voi tai nguyén da can
nhic. Tuy nhién, gia nang luong hat nhan chiém phéan 16n trong cong
trinh nha may nang lugng. Vi vay, dong gop cua nguyeén li¢u vao gia dién
toan cau chi 1a mot phan trong d6i nho, tham chi gia nhién li¢u leo thang
6 anh huong tuong d6i nho dén gia thanh pham. Vi duy, gia urani ting
gap d6i trén thi truong co thé ting chi phi nguy@n liéu d6i voi cac 10 phan
ing nudc nhe 18n 26% va gia dién khoang 7%, trong khi do6 viéc tang gip
d6i gia khi thién nhién c6 thé gop phan 1am ting thém 70% vao gia dién.
O mirc gia nguyén liéu cao, viéc khai thac cac ngudn khi trong d4 granit
va dudi bién sé mang lai 1gi nhuén. S

Cac 10 phan mg nudce nhe hién tai it bi dnh huong 16n tr nguyén liéu hat
nhan, vi qua trinh phan hach chi str dung rat it dong vi hiém urani-235.
Téi xir 1y hat nhan c6 thé sir dung lai tir nguon chat thai ciia 10 nay va dat
hiéu qua cao hon dbi voi nhitng 10 duge thiét ké sir dung nhitng nguon
nguyén liéu phé bién.>?

Breeding
Bai chi tiér: Phdn irng Breeder

Nguoc lai v6i 10 phan ing nude nhe hién nay str dung urani-235 (chiém
0,7% tong luong urani tu nhién), cac 10 phan tng fast breeder st dung
urani-238 (Chlem 99,3% urani ty nhién). Nguoi ta tinh toan rang lugng
urani-238 du dé sir dung cho cac nhd may hat nhan dén 5 ty nam.22

Cong nghé breeder da dugc sir dung cho mot s 10 phan Gng, nhung chi
phi xtr 1y nguyén liéu cao ddi hoi gia urani vuot hon 200 USD/kg
Thang 12 nam 2005, chi ¢6 mot 10 phan rng loai nay hoat dong 1a 10 BN-



600 & Beloyarsk, Nga. Cong suat dién dau ra cua n6 12 600 MW — Nga
cling d4 c6 ké hoach xay thém mot 10 khac tén BN-800, & Beloyarsk.
Twong tu, 10 phan tng Monju ciia Nhat Ban d4 dugc 18n ké hoach dé khai
cong nhung da bi nging tr ndm 1995, trong khi d6 ca Trung Qudc va An
Do ciing du dinh xay cac 10 phan ung kiéu nay.

Mot loai 10 thay thé khac co thé sir dung urani-233 sinh ra tir thori 1am
nguyén liéu phan hach trong chu trinh nguyén liéu thori. Thori phd bién
hon urani khoang 3,5 1an trong vo Trai Pat, va c6 dic diém phan bd khac
nhau. Nguon nguyén liéu ndy s& 1am ting lugng nguyén liéu phan hach
1én dén 450%.°%3 Khong gidng qua trinh bién d6i U-238 thanh plutoni,
céc 10 phan g fast breeder khong can quy trinh ndy — n6 c6 thé thé
hién mot cach day da hon so véi cac nha may truyen thong. An Do d4
thdy cong nghé ndy, khi ma ho c6 ngudn thori déi giau hon urani.

Téng hop

Nhitng nguoi ung ho niang lwong hop hach dé nghi nén st dung
deuterium hodc triti 14 c4c dong vi cua hidro, lam nguyén liéu va trong
mot vai Kiéu 10 phan tmg hién nay ciing dung lithi va boron. Nang luong
dau ra cia chiing bang v6i nang luong dau ra hién tai trén toan cau va no
s& khong tang thém trong twong lai, va cac ngudn tai nguyén lithi d duoc
phat hién hién tai c6 thé cung cap cho it nhat 3000 niam nira, lithi tir nudc
bién khoang 60 triéu nim, va qua trinh tong hop phire tap hon chi st
dung deuterl khai thac tir nudc bién ¢6 thé cung cip nguyén li¢u cho 150
ti nam. Mac du qua trinh nay chua tr¢ thanh thyuc té nhung cac chuyén
gia tin rang tong hop hat nhan 12 mot ngudn nang luong day htra hen
trong tuong lai vi nO tao ra cac chat thai phong xa co thoi gian séng ngén,
phat thai cacbon it.

Nwoc

Xem thém: Nudc#Su dung trong cong nghiép va Tdc dong moi
truwong cua nang lwong hat nhan

Ciing giéng nhu tt ca cac dang nha may phat dién sir dung tudc bin hoi
nudc, cac nha may dién hat nhan s dung rat nhiéu nude dé 1am lanh.
Sellafield, nha méy nay khong con san xuét dién, str dung luong nude toi
dala 18.184,4 m® mot ngay va 6.637,306 m® nudc duge xt Iy tir nude
thai mot nam dé tao hoi nudc (so liéu tr Environment
Ag]ency).l:c””w'—”’""gMiI Ddi voi hau hét cac nha may di¢n, 2/3 nang luong tao
ra tr nha may dién hat nhan tr¢ thanh nhiét khong co6 ich (xem chu trinh
Carnot), va luong nhiét d6 dugc mang ra khoi nha may ¢ dang nudc nong
(ching van khong bi nhiém phong xa). Nudc giai phong nhiét biang cach



dua vao cac thap lam lanh ¢ d6 hoi nude bbc 1én va dong suong rdi roi
xudng (may) hoic tha1 truc tiép vao ngudn nude nhu ao lam lanh, hd,
song hay dai du:ong Trong truong hop co6 han han sé 1a mot kho khan
d6i voi cac nha may do ngudn cung cap nude 1am lanh bj can kiét. feslrea]

Nha méy dién hat nhan Palo Verde gan Phoenix, Arizona la nha may phat
dién hat nhan duy nhat khong nim gan ngudn nude 16n. Thay vao do, nd
sir dung nude thai da qua Xu ly tir cac do thi lan can dé 1am nudc 1am
lanh, v&i lugong nude thai khoang 76.000.000 m?3 M3i nim, [cdddnngudn]

Gibng nhu cac nha may niang luong truyén thong, cic nha may ning
lurong hat nhan tao ra mgt lwgng 16n nhiét thira, nd bi thai ra khoi bd phan
ngung tu sau khi qua tuée bin hoi nuée. B phéan phat dién kép cua cac
nha may c6 thé tan dung ngudn nhiét nay theo nhu dé xuét ciia Oak Ridge
National Laboratory (ORNL) trong qua trinh cong nang lugng IR tang
hé s st dung nhiét. Vi du nhu sir dung hoi nudc tir cdc nha may nang
luong dé san xuat hidro. &

Chit thai phéng xa

Xem thém vé néi dung ndy tai Chdt thdi phdng xa.

Viéc Iuu gitr va thai chit thai hat nhan an todn van con 12 mot thach thic
va chua c6 mot giai phap thich hop. Van dé quan trong nhat 12 dong chat
thai tr cac nha may nang lugng hat nhan 1a nguyén li¢u da qua st dung.
Mot 10 phan Gng cong suat 16n tao ra 3 mét khéi (25-30 tan) nguyén li¢u
da qua st dung moi nam. B NG bao gom urani khong chuyén hoa duoc
cling nhu mot lugng kha 16n cac nguy@n tir thuée nhém Actini (hau hét 1a
plutoni va curi). Thém vao d6, co khoang 3% 1a cac san pham phén hach.
Nhom actini (urani, plutoni, va curi) c6 tinh phong xa lau dai, trong khi
d6 céc san pham phan hach co tinh phong xa ngén hon.

Chit thai phéng xa cao
Xem thém: Chdt thdi phdng xa cao

Nguyén li¢u da qua su dung co tinh phong xa rat cao va phai rit than
trong trong khau van chuyén hay tiép xtic voi no. 12292200 Ty nhjan,
nguyén li¢u hat nhan da su dung s& giam kha nang phong xa sau hang
ngan nam. Co khoang 5% can nguy@n liéu d4 phan Gmg khong thé sir
dung lai dugc nira, vi vay ngay nay cac nha khoa hoc dang thi nghiém aé
tai sir dung CAc can nay dé giam luong chat thai. Trung binh, ¢ sau 40
nim, dong phdng xa giam 99,9% so vai thoi diém loai bo nguyén liéu da
str dung, mic di né van con phéng xa nguy hiém .22




Can nguyén liéu hat nhin d4 sir dung dugc chira trong cac bon nudc
chéng phong xa. Nudc ¢ chirc nang 1am lanh d6i voi cac san phadm phan
hach van con phan rd va che chin tia phong xa ra méi truong. Sau vai
chuc nam cac bdn chira tré nén lanh hon, nguyén liéu it phong xa hon s&
duoc chuyén dén noi chira khd, & day nguyén liéu duoc chira cac thung
bang thép va bé tong cho dén khi @6 phong xa cua né giam mot cach tu
nhién ("phan rd") ¢én muc an toan du dé tiép tuc thyc hién cac qua trinh
xur Iy khac. Viéc chira tam thoi nay kéo dai vai ndm, vai chuc nam tham
chi ca ngan nam tiy thudc vao loai nguyén liéu. Hau hét cic chat thai
phong xa ciia Hoa Ky hién tai dugc chira & cac vi tri tam thoi ¢6 giam sat,
trong khi cac phuong phap thich hgp cho viéc thai vinh ciru van dang
duoc ban luan.

Cho dén nam 2007, Hoa Ky thai ra tong ¢ [gjlorn 50,000 tan nguyén liéu
da qua str dung tir cac 10 phan tng hat nhan.™ Phuong phép chtra dudi
long dat & ndi Yucca & Hoa Ky d8 duoc dé xuét 1a cach chon chat thai
vinh vién. Sau 10.000 nim phan rd phdng xa, theo tiéu chuan Co quan
Bao vé Moi truong Hoa Ky, nguyén liéu hat nhan da qua sur dung s&

khong con la mbi de doa dbi véi strc khoe va an toan caa cong
dong [cdn ddn nguén]

Luong chat thai c6 thé duoc giam thiéu bang nhiéu cach, dic biét 1a téi xu
ly. Luong chit thai cOn lai s& c6 d6 phong xa 6n dinh sau it nhit 300 nim
ngay ca khi loai bo cac nguy@n t6 trong nhom actini, va 1én dén hang
ngan nam néu chua loai bo cac nguyén to trén. { {Fact} Trong trudng hop
tach tat ca cac nguyén t6 trong nhom actini va su dung céc 10 phan tmg
fast breeder dé pha huy bang su bién t mot vai nguyén té khong thudc
nhom actini c6 tudi tho dai hon, chét thai phai dugc cach ly voi moi
treong vai trim nam, cho nén chit thai nay duoc xép vao nhém co tac
dong lau dai. Cac 10 phan ing hop hach c6 thé 1am giam sO luong chat
thai nay. 1 Nguoi ta cling tranh luén rang giai phap t6t nhat dbi voi chat
thal hat nhan 1a Chu:a tam thoi trén mat dat cho dén khi cong nghé phat
trién thi cAc ngudn chat thai ndy s& tré nén c6 gia tri trong tuong lai.

Theo mét tin tic trén chuong trinh nam 2007 phat trén 60 Minutes, ning
lwong hat nhan lam cho nudc Phap c6 khong khi sach nhat trong cac qudc
gia cong nghiép, va c6 gia dién re nhét trong toan chau Au.[2! Phap tai xu
ly chat thai hat nhan cta ho dé giam lugng chat thai va tao ra nhiéu ning
luong hon. 4 Tuy nhién, cac bai bao van tiép tuc chi trich nhu "Ngay nay
ching ta tich trit cac thiing chira chat thai bai vi cac nha khoa hoc hién tai
khong biét cach nao dé giam thiéu hodc loai bo chat doc hai, nhung c6 lé
100 nam nira cd 1é cac nha khoa hoc sé... Chat thai hat nhan 1a mot van dé
ctia nha nude rat kho giai quyét va ciing 1a van dé chung khong qudc gia



nao cd thé giai quyét duoc. Vién canh hién tai, dang di theo gbt chan Asin
cua nganh cong nghi¢p hat nhén .. . Néu Phap khong thé giai quyét dugc
van de nay, hdy cau Mandil, sau d6 noi rang 'T61 khong thdy chung ta co
thé tiép tuc chuong trinh hat nhan ciia minh nhu thé nao."" Xa hon nira,
viéc tai xtr Iy s€ lai co nhitng chi trich khac nhu theo Hié}g_tlléi Céc van d¢
nha Khoa hoc quan tdm (Union of Concerned Scientists).1”2

Chit thai phéng xa thip
Xem thém: Chdt thai phéng xa thap

Nganh Cﬁng nghiép hat nhén cling tao ra mot lugng 16n cac chét thai
phong Xa cap thip & dang cac cOng cu bi nhiém nhu quan 4o, dung cu
cam tay, nudc 1am sach, may loc nudc, va Cac vat liéu xay 10 phan tng. O
Hoa Ky, Uy ban diéu phéi hat nhin (Nuclear Regulatory Commission) dé
co géng xét lai dé cho phép giam cac vat liéu phong xa thip dén mirc
g%long v6i chit thai thong thuong nhu thai vao bai thai, tai s dung...

can dinnguonl |3y, hét chét thai phong xa thdp c6 d6 phong xa rat thap va
ngudi ta chi quan tdm dén chat thai phong xa lién quan dén mirc d6 anh
huong 16n cua n6 14

Chit thai phéng xa va chit thai cong nghiép doc hai

O cac quoc gia c6 nang luong hat nhan, chat thai phong xa chiém it hon
1% trong tong lwong chat thai cong nghiép doc hai, 1a cac chat doc hai trir
khi chung phan huy hoac duoc xtr 1y khi d6 thi tro nén it doc hon hoac
hoan toan khong doc.Bd 51 Nhin chung, nang luong hat nhan tao ra it chat
thai hon so véi cac nha may dién chay bang nhién liéu hoa thach. Cac nha
may d6t thanl dic biét tao ra nhidu chat doc hai va mot luong tro phong
xa muc trung binh do sy tap trung cac kim loai xuat hién trong tw nhién
va cac vat liéu phong xa co trong than. Nguoc lai v6i nhirng diéu ma
nguoi ta cho la ding tu trude dén, nang luong than thuc té tao ra nhiéu
chat thai phong xa thai vao méi trudng hon nang luong hat nhan. Tinh
binh quan lrong anh hudng dén dan sb tir cac nha may sir dung cao gip
100 I4n so v6i cac nhd méy hat nhan.2

Tai xiwr ly

Xem thém: Tai xur Iy hat nhdn

Viéc tai xir Iy c6 kha nang thu hoi dén 95% tir urani va plutoni con lai
trong nguyén liéu hat nhan da sir dung, dé tron vao hdn hop nguyén liéu
oxit mgi. Cong doan nay lam giam lugng phong xa cé thoi gian phéan ra
lau ton tai trong chat thai, khi tao ra cic san phdm phan hach c6 thoi gian
sdng ngan, thé tich cua nd giam dén hon 90%. Tai x 1y nguyén lidu hat




nhan dan dung tir cac 10 phan trung néng lugng da dugc thuc hién trén
pham virong & Anh, Phép va (trudc day) Nga, sap toi 1a Trung Qudc va
c6 thé 12 An Do, va Nhat Ban dang thyc hién viéc md rong quy mo trén
toan nudc Nhat. Viéc xur Iy hoan toan la khéng thé thuc hién dugc béi vi
no6 doi hoi cac 10 phan g breeder, 1a loai 10 chua ¢6 gia tri thuong mai.
Phép duoc xem 13 qudc gia kha thanh cong trong viéc tai xtr Iy cht thai
nay, nhung hién tai chi thu hdi dugc khoang 28% (vé khdi luong) tir
nguyén li¢u str dung hang nam, 7% trén toan nudc Phap va 21% &
Nga.Z?

Khoéng glong cac qudc gia kha, Hoa Ky da ding tai xir Iy dén dung tur
nam 1976 den nam 1981 cung 12 mot phan trong ludt chong phat trién hat
nhan ciia qudc gia ndy, ké tir d6 vat liéu duoc tai xir Iy nhu plutoni co thé
dugc dung trong cac vii khi hat nhan: tuy nhién, tai xu 1y hién nay lai
duoc cho phép tién hanh."3 Tham chi, hién tai nguyén li¢u hat nhan d&
sir dung tat ca duoc xir Iy nhu chat thai.l8

Théng 2 nim 2006, mot sang kién méi & Hoa Ky do Global Nuclear
Energy Partnership thong bao. D6 1a sy ¢b gang cua qudc té dé tai xu Iy
nguyeén liéu theo cach 1am cho sy phat trién hat nhan khong thé thyc hién
duoc, trong khi san xuat ning luong hat nhin dang c6 ich d6i voi cac
qudc gia dang phat trién

Tach Urani
Bai chi tiét: Tach urani

Viéc 1am giau urani tao ra hang tin urani d4 tach ra (DU), bao gom U-238
d4 tach hau hét dong vi U-235 dé phan hach. U-238 1a kim loai tho co gia
tri kinh té — vi dy nhu san xuat may bay, khién chéng phong xa, va vo
boc vi no co ty trong 16n hon chi. Urani d& tach ciing dugc st dung trong
dan duoc nhu dau dan DU, vi khuynh hudng cua urani 12 v doc theo céac
dai bang cit doan nhiét, [BUEL

Mot vai y kién cho rang U-238 cd thé gay ra cac van dé vé stc khoe trong
nhom nguoi tiép xuc mot cach qua muc voi vat liéu nay, nhu céc doi xe
chuyén cho va ngudi dan sdng trong cac khu vuc xung quanh noi ¢6
lugng 16n dan dugc béng DU duogc st dung nhu khién, bom, dan, dau dan
hat nhan. Vao thang 1 nim 2003 T4 chirc Y té Thé giéi cong bd mot bao
c4o rang su 6 nhiém tir dan dugec DU & mirc d6 dia phuong dén vai chuc
met tir cac vi tri gdy anh huong va phong xa nhiém vao thyc vt va nguon
nuée dia phuong 14 cue kp thdp. B4o céo ciing néu rang luong DU sau
khi di vao theo duong tiéu hoa sé€ thai ra ngoai khoang 70% sau 24 gio va
90% sau vai ngay.22




Tranh ludn vé str dung ndng Iwong hat nhan
Bai chi tiés: Tranh cai vé nang lirong hat nhén

Cac dé xuat sir dung nang lugng hat nhén thi cho rang ning nugng hat
nhan 1a mot ngudn nang luong bén virng 1am giam phéat thdi cacbon va
gia tdng an ninh ndng lugng do giam sy phy thudc vao nguon dau mo dau mo
nudc ngoai. B Cac de xut cling nhin manh rang céc rui ro Ve luu gitr
chat thai phong xa 1a rat nho va co thé giam trong twong lai gan khi st
dung cong nghé méi nhét trong cac 10 phan tng méi hon, va nhing ghi
nhan vé van hanh an toan & phuong Tay 1a mot vi du khi so sanh véi cac
loai nha may nang luong chu yéu khac.

Céc y Kkién chi trich thi cho rang ning luong hat nhén 1a nguon ning
luong chira dyng nhiéu tiém ning nguy hiém va phal giam ty 1¢ san xuét
nang luong hat nhan, dong thoi ciing tranh luan rang lidu cac riii ro ¢ thé
dugc giam thiéu bang cong nghé méi khong. Nhitng ¥ kién ung ho dua ra
quan diém rang niang lugng hat nhan khong gy 6 nhiém méi trudng
khong khi, déi nguoc hoan toan véi viée str dung nhién liéu hoa thach va
cling 1a ngUOn nang lugng co6 trlen vong thay thé nhién liéu héa thach.
Céc y kién tng ho ciing chi ra rang nang lugng hat nhan chi la theo duoi
Clia cac nude phuong Tay dé dat duoc su doc 1ap vé ning lwong. Con cac
y kién chi trich thi cho rang van dé 1a & chd luu gitr chit thai phong xa
nhu 6 nhiém phéng xa do cac tai hoa, va nhitng bat loi cua viéc phat trién
hat nhan va san xuat dién tap trung.

Cac tranh cdi vé kinh té va an toan duoc xem 1a hai mat ctia van dé tranh
luan.






