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TiNH TOAN NANG LUONG SONG CHO CONG NGHE PHAT DIEN
CALCULATION OF WAVE ENERGY USED IN TECHNOLOGIES GENERATOR

TS. DPAO MINH QUAN

} Khoa Bién — Dién tiz, Trirong BHHHVN
Torm tat

Néing lrong song bién co thé duoe tinh todn bang thu thap sé liéu vé chu ky cia song va

aduwa vao tung aang song, murc nuoc bién ap aung vao cac biéu thue, tinh toan ra cac

thong so dac trung cua song. Hay ara vdo thong so vén toc gio tac dong vao met nuoc

b/éﬂ ro”/',tra bang ham pho cua toc do g/b va cac b/é,u thure foan hoc tim duwroc cac hé so

can thiét tinh toén ra duoc cac thong so cua song dé dung trong cong nghé dién song.
Abstract

Wave energy can be calculated by collecting data on waves and cycles of each
waveform based on sea level applied fo the expression, calculate the characteristic
parameters of the waves. Or based on wind speed parameters impact on sea level and
spectral content of the investigation list wind speed and functions to find the coefficients
necessary fo calculate the paramelers of the waves fo be used in electrical technology.

Keyword: Energy waves, calculalion
1. Dat van dé
Séng bién Ia mét dang séng co, né mang day du cac dac tinh co ban cla séng co hoc nhu:

£ Nang lvgng song (Ib.ft hoac N.m); A bwéc séng (ft hoac m);

P. Cong suét song (ft.Ib/sec hodc W, KW); ¢ Van téc song (ft/s hoac m/s);

7: Chu ky séng (s); 4:Dd sau clia muc nwdc bién (ft hodc m);
£ Tan sb (1/T) (Hz); H Chiéu cao cuia song (ft hodc m).

Tw £ 1& d6 sau muc nuwéc bién so véi day va budc séng ngwdi ta chia mye nwdc bién: viing
c6 myc nwéc sau, ving cé muc nwdc trung, ving ¢é6 mwc nwédc can. Cac théng sb cia séng co
gia tri khac nhau &ng véi tirng viing nwéc va ngudn séng khac nhau, cé hai phwong phap tinh cac
thong s dé&c tinh trén: Phuong phap 1 1a quan sat thu thap s6 liéu vé chu ky cla séng va dwa vao
twng dang séng, muc nuwéc bién ap dung vao cac biéu thirc, tinh toan ra cac thong sb dac trung
clia song Phwcyng phéap 2 1a dwa vao théng sb van téc gié tac dong vao mat nudc bién ta tra bang
ham pho cla téc do gié va cac biéu thirc ta tim dwoc cac hé sb can thiét, tinh toan ra dwoc cac
théng sb cla séng, phwong phap nay cé6 thé ap dung cho moi vung bién. N6i dung bai bao sé trinh
bay cac phwong phap tinh toan nang lwong séng dé (rng dung trong céng nghé dién séng,

2. Xac dinh cac thong sé cuia séng bién
2.1 Twr cdc s6 liéu thu thép dwoc

Viéc tinh toan cac thong sb clia séng theo phwong phap thir nhét 11, bang cach quan sat va
thu thap sb lieu cua 2 dang song dic trung la séng déu xuét hién da sb6 & vung nwédc sau, séng
khoéng déu xuét hién & ving nwéc trung binh va ving nwéc can. Cac biéu thire tinh toan chu ky,
bwéc séng, van téc séng clia ca 2 dang séng trén la giébng nhau.

Chukysong:  7'=1/ f/=Qr/w)=2r|(27g/ A).tan(274/ 1) )
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Bwoc song: A= g7 /2m.tan(274/ A) 2)
Van téc nwoce: C=A]7=(g7/2r).tan(27// 1) = (g7 27).tan(£7) (3)

VoI £=27/ A, 0=2xf- hé sb dac tinh dong hoc, van téc gbe clia song; g (9,81m/s?).

Bac tinh co cha sbéng ghi phu thudc vao bwdc song va do sau myc nwdce, nhu vay voi budc
so6ng va chu ky khéng thay ddi thi @ méi myc nwéc khac nhau sé céd théng so6 dac tinh khac nhau.

- viing nuwéc sau co: A>0/2 nén A#zr, Vay tan(47) = tan(274/ 1) =1 (viét hoa chi V)
Buwocsong: A =g7" /2 ;vavantbe: C=A/ 7= o7/2x 4)
- vling nwéc can co: /< 120 nén kh < /10 vay tan(474) ~ 2742/ A (viét hoa chi V)

Budc song: A =(g7” /27)2mhl A= 7.] gh;vavantéc: C= A/ 7'=-| g/ (5)
Néng lrong vé cong suét trong 2 dang song déu va khong déu duroc tinh toén nhuw sau.

Néing lrong cua song déu: Song déu dwoc dinh nghia la dang song c6 chiéu cao ngon song
ti 1é twong do6i v&i bé réng ngon song va dang séng tao ra cé dang hinh sin.

Nang lvong nhan dwoc tir song déu: £'= £, + £, = pell° 15/8 (6)

Nzng lwong trén moét don vi bé rong song: £/ b= pg/l°A /8 (JIm hoic N) (7)

Trong do: b - b& rong ngon soéng, tinh bng ft hodc m; p- Ahdi lwong riéng cla nwéc; £p- thé
nang clia song; £+ Dong néng clia séng: £, = £, = poll"A5/16 (Ib.ft hodc N.m) (8)

(Viét hoa chir bé, khdi, thé; chir b,k bd chir nghiéng di)

Sw chuyén tai ndng lwong song t diém nay téi diém khac dwoc dic trwng bdi cong suét co

clia séng xac dinh bai biéu thie: P= pgﬁ’zcgé/S 9)
Nang lwong trén mot mét bé réng séng: P/éngb’zcg/8 (KW) (10)
Véi ¢, dwoc goi 1a van tdc ctia nhom: ¢, = C[l + 2£é/sin(2/fé)]/2 (11)

Nang lrong cta séng khéng déu. Déc tinh cla dang song nay ¢ chiéu cao ngon soéng kha
cao nhwng bé réng ngon séng hep va cé xu hwéng v vao bd, déc trwng b&i chiéu cao ~song )
vao b& H,. Dwa theo cac dinh ly clia Stokes va xem nhw nang lvgng cla son~g q’eu xua’g hién &
viing nwéc trung binh va ving nwéc can la nhw nhau ta c6 cac biéu thire song vé gan bo gém.

Chiéu cao song v gan bo: H,=(67"7F /3g]'2)[— 1 —0—\/1 +3g7* /47[‘%] (12)

Tbng n&ng lwgng nhan dwoc tir séng vé gan bd duoc tinh toan theo biéu thire:

F=(pgtl AbI8) |+ 9277 1644 I |= (pgtl 1618) 4, (13)

Dinh ly Stokes ap dung cho séng déu nhan hé sb hiéu chinh £, = [1 +947 /64[’46"]
Nang lugng trén mot don vi bé rong song: £/ 6= pgl°A18 . £,, (Jimhodc N)  (14)
Coéng suat co cla song vo gan be:  p— @C.pgbﬂcgé/ég (15)

Cong suét co trén mot don vi bé rong song: P, :P/é:@ﬂ.pgbﬂcg@ (KW)  (16)

2.2. Dwra vdo théng sé gio bién

Gid va cac hién twong khi hau 1a nguén chinh tao ra séng bién, nén chiéu cao, chu ky, chiéu
clia séng phu thudc vao van tbc va hwéng clia gié tac ddng. Dwa vao van téc gié va bang ham phd
cla téc do gi6 véi cac bidu thirc tinh toan ta tim dwoc cac hé sb can thiét khi do tinh ra duoc cac
thong sb clia séng. Phuong phap nay thwong dwoc ap dung vi c6 thé (rng dung tinh toan cho cac
dang séng va vung bién bt ky. V&i mét song thi i bay ky thi nang lwong tao ra dwoc tinh:
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£ = pofl?1.5/8 (17)

DPé xac dinh nang lwgng cla cac song thlr /tac dong vao mot diém trén mat séng, ta tim A4,
va T, =>)\; thé vao (17) va dung biéu thirc Pierson (1995) dé tim toan chiéu cao cua séng th /:
H,=8.85,(7)57,, véi: Sr(T;)1a mat do phd clia séng hay 1a ham phd clia song (ft*/s hoac m?/s).

Chu ky song thi /tinh béng cong thiee: 7/ =1/ /=27 /®, (18)
Vi phan ctia chu ky song thr /1a: 87, = &/, /°1 = 2mdw,l @’ (19)
=>  SAT)6T = 2n] 0’ ).SAT)Sw, = —S, (05w, (20)

Viéc tinh toan chon Iwa ham phé cia chu ky song dwa trén cac thong sb co thé do tric tiép
dwoc nhw chiéu cao A va chu ky 7, clia moi song thtr / Pé tinh toan dwoc ham phé chu ky séng
theo toc do gid ta ap dung 2 biéu thirc ham phd cla Pierson—Moskowitz va Bretschneider [3].

Ca hai biéu thirc ham phd nay cé chung mét dang biéu thirc sau:
SA(T)=AT'¢*" véicachs sb: 4=81.10" % /(2x)*; =0,74.¢* I27)" (22)

Nang lvong song trén 1 don vi bé mat séng: £ = E}//’L,éngﬁ’/z /8

ﬂ
F= paS, (1T = pgj S(DdT= pgAj e’ dr=2,7410"2" (23
&
Chiéu cao séng dwoc Newman (1977) suy ra tw bleu thirc ham phé clia Pierson-Moskowitz:
Hs=0,0213V? (m) véi van téc gi6 1a V (m/s) la hang s6, ma theo Newman: Hy;=0,0519 77 =>
Chu ky trung binh séng 7°=0,641 1/ (s) (24)
Vay, v&i phwong phap nay dé dang tinh dwoc cac thong sb quan trong ctia song nhu: nang
lwgng, chu ky, chiéu cao khi biét dwoc théng sb gi6 trén vung bién béat ky.
3. Tac déng cuia séng lén phao phat dién nam cham vinh ctru tuyén tinh
3.1. M6 hinh phao phat dién nam chdm vinh cuu
tuyén tinh
Xét & Vinh Béc B ta co md hinh séng (hinh1) voi
cac théng so:
C: Van téc song (thém ;)
H: Chiéu cao séng (thém ;)
L: Chiéu dai song (thém ;) i
h: D6 sau cia mwc nwéc (thém ;) .
T: Chu ky song (thém .) v o3 o ) iy
Khi séng di chuyén tu trai sang phai v&i van tbc 7 P A S
C=L/T, Céc phan t& nudc trén bé mét s& chuyén dong Hinh 1. Vi t6c n, xuéng bé mat song
Ien, xudng theo chiéu thang dirng (thé hién bdi cac mai
tén trong hinh) véi mot van téc V tir phia song bién dén.
bat phao phé’g dién nam cham vinh clru tuyén tinh trén bé
mat séng, phan truc clia phao (translator) dwgc neo chat
vao gia dat & day bién co do sau khoang 30 mét.
Translator gom nhiéu thanh nam chém vinh ctru, bén
ngoai truc phao c6 nhirng cudn day dong nam xung
quanh, V& phao lam bang soi thay tinh va composit, séng
bién tac dong lam phao di chuyén 1én xudng theo tirng
con soéng, cudn day di chuyén lén xubéng nhw trwot trén
truc clla nam cham sé san sinh ra dién [2] (hinh 2), khi dé

_&___

»{Aét R van m;x

van téc chuyén dong 1&én xudng cla phao (stator) la: Hinh 2. Mdy phét dién séng tuyén tinh
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Vi = ﬂfre’&sin(éx— WG £ = 2[” ; (25)

Nang luvgng thu tir song pién‘ ciing giébng nhw nang luvong thu tir gié. Tuy nhién nhién song
c6 mat do I6n hon gi6 gap nhiéu lan, M6 hinh phao phat dién nay theo nguyén tac truyén dong
trec tiep nén hiéu suat chuyén doi nang lwgng tir co sang dién n=25+90%.

3.2 Ung dung tinh todn nang lwong va céng sg/a‘t cua soéng déu vor mé hinh phao phat dién
nam cham vinh ctru tuyén tinh (song khéng déu thi nhdn voi hé sé hiéu chinh k.

Khi,héu Bach Long \(y dai digan cho vung khp*i vinh Bac B9, cb hai mga chinh. Mua mua tw
thang 5 dén thang 8, thoi tiet nong am va mwa nhieu, gié mua tay nam voi tan suat hwong nam 74
- 88 %, toc do trung binh 5,9 - 7,7 m/s. Mua kho tir thang 10 dén thang 3 nam sau, thoi tiét lanh,
khoé va it mwa, hwéng gio thinh hanh la bac va déng chiém tan suat 86 - 94%, toc dg trung binh 6,5

-8,2m/s.
Béng 1. Théng s6 song bién trung binh tmg voi ving bién Béc Vinh Béc BS
Vung bién D6 caoséong (m) | Chukysong T (s)
Bach Long V§y 1,2-2,6 4,9-7,1

S dung phurong phap quan sat va thu thap SO liéu: Tinh céc théng sé cua song téc dong
16n 1n7’ bé méat bién:

Mua mura téc dp gié mua mua ving khoi vinh Béc BY 18y Ia 7,5 m/s

Nang lwong song trén 1 don vi bé mét song:

_ 4
@) r=27410°2" 27410103975 _ 901 256 (Nm im?)

g 9,81
Tlr (24) Chidu cao séng He=0,0213V*=0,0213. 7,5°=1,2(m)
Chu ky trung binh séng 7'=0,6411/=0,641. 7,5 = 4,8 (s)
Mua khé: téc d6 gié6 mua khé vung khoi vinh Bac B mua khé lay 1a 8 m/s
Nang lwong song trén 1 don vi bé mat song:

. 4
@) p-27410°2" - 2,74.10—3.10932'18 _1178.362  (N-m/m?)
g ,

Tir (24) Chidu cao séng H.=0,0213V2=0,0213.8%= 1,36 (m)

Chu ky trung binh séng 7'=0,641 1<0,641.8= 5,10 (s)

St¥ dung phurong phap dira vao thong sé gio bién.

Baj todn 1: chu ky soéng T=4,9; chiéu cao séng h=1,2 6 vung nudc séu (Béng 1)

Buwdc song: T (4) A= g]”z /27 =9,81.4,9%2.3,14 = 37,506 m

vavantécsong: C=A/7=g7/27x=9,81.4,9/2.3,14 = 7,654 m/s

Van té¢ clia nhém séng:

T (1) ¢, = Cll+244/sin(244)]/ 2~C/2= 3,83 m/s

Nang lvgng trén mét don vi bé roéng song:

T (7) E/éngb’zﬂ/8= 1030.9,81.1,2%.37,5/8 = 68215,06 (N) ~ 68,215 (kN)

Cong suét co trén mot mét bé rong song:

T (10) Pee= 2/ bngﬁﬁcg/8=1030.9,81 1,22.3,83/8 = 6965,904 (W) =~ 6,966 (KW)

May phat theo nguyén tc truyén dong truc tiép véi hiéu suét chuyén déi nang lwong tir co
sang dién nam trong pham vi n=25+90%.

V&i n=25% va n=90%, cong suét dién trén mot mét song:

Py=n. Pes=26%. P,s=1,74 (KW) va Py=n. P.s= 90%. P,=6,27 (KW)

Nhan xét: v&i chu ky séng T=4,9; chidu cao séng h=1,2 cong suat Pd tir 1,74 dén 6,27 (KW)
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bai toén 2: chu ky song T=7,1, chiéu cao song h=2,6 & ving nudc séu, (Bang 1)

Buéc séng:

T (4) A :g]’z /27 =9,81.7,1%/2.3,14=78,75m

va van tbc séng:

C=A/7=g7127=9,81.7,1/2.3,14 = 11,09 m/s

Van tbc ctia nhém séng:

T (1) ¢, = Cll+244/sin(244)]/ 2~C/2= 5,55 m/s

Nang lwong trén mét don vi bé rong séng:

Tw (7) E/bngb’zl/8= 1030.9,81.2,6°.78,75 /8 = 672378 (N) = 672,378 (kN)

Céng suét co trén mot don vi bé rong song:

T (10) Pgs =P/b=pgbﬂcg/8 = 1030.9,81.2,62.5,55/8 = 47386,64 (W/m) ~ 47,387 (KW)

Hiéu suét chuyén ddi nang lwong tir co sang dién nam trong pham vi N1=25+90%.

V6i n=25% va n=90%, cdng suét dién trén mot mét song:

Py=n. Pes=256%. P.s=11,85 (KW) va FPy=n. Ps:=90%. P.s=42,65 (KW)

Nhan xét: v&i chu ky séng T=7,1; chiéu cao séng h=2,6 cdng suat P4 tir 11,8 dén 42,6 (KW)
3. Két luan

Bai bao da gidi thiéu dwoc hai phwong phap tinh toan cac thong sb dac trwng cua song,
phwong phap thi nhét 1a thu thap sb liéu vé chu ky cla song, dwa vao twng dang séng, muyc nwéc
bién ap dung vao cac biéu thirc, dé tinh toan ra cac thong sé dic tring cla séng. Uu diém 1a tinh
tqan chinh xac dwoc nang lwong cla song, nhwng han ché 1a viéc thu thap cac sb Jleu clia séng
rat khé khan va chi ap dung cho cac dang song chuén, khéng tinh toan dwoc séng bét ky. Phuong
phap 2: Dya vao théng s6 van téc gio tac dong vao mat nudc bién ta tra bang ham phé clia toc d6
giod, cac biéu thirc tinh toan tim dwoc cac hé sb can thig“at tinh toan ra dwoc cac thdong so clia song.
Phwong phap nay c6 thé ap dung cho cac vung bién bat ky.

Trinh bay gidi phap may phat dién tuyén tinh cé stator gén phao ndi trén b& mat nwéc bién,
translator gén cb dinh, sé tinh dwoc van téc nang lén, ha xubng cta phao (tinh tién twong dbi
translator), cac vi du tinh toan ra dwgc pham vi cdng suét chuyén déi co sang dién, day la nhirng
théng sb co ban dé thiét ké may phat tuyén tinh (’ng dung trong cdng nghé dién séng.
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QUYEN DU’ PHONG VA CHUYEN QUYEN DU PHONG
CUA CAC TO HOP DG TAU THUY
THE PRIORITY TO THE STANDBY STATE AND THE ABILITY TO
TRANSFER TO ANOTHER OF MARINE DG COMBINATION
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Khoa Dién- Dién tiz, Trirong BDHHH Viét Nam
76m tit
Bai bao glor thiéu mot tinh nang quan trong cua hé l/70/7g quén Iy nguén PMS, dé la xéc
dinh quyén duoc ay phong va chuyén quyén cda céc t6 hop DG tau thuy. Bi séu nghién
ctiu vé dura ra thudt diéu khién thure hién tinh néng nor trén.
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