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Tém tit: Bai bdo gidi thiéu dé ngam coc phirc hop c6 két cau méi phi truyén thong, lip ghép
linh hoat bang cdc cdu kién bé tong diic sdn dinh hinh dé gidm séng chong x6i 16 bao vé bo bién.
Co 56 khoa hoc la g dung Iy thuyét song bién d¢ nhé thiét lip cdc phirong trinh can bang
nang leong ciia séng ngau nhién truyén vuéng géc véi bo qua dé ngam réng (trwong hop khong
coc va c6 hé coc) két hop dong thoi véi cdc s6 liéu do dac thwe nghiém trén mé hinh vit 1)5 trong
mang song thuy lyc xay dung cong thire ban thuc nghlem tinh todn truyén song qua dé ngam coc
phirc hop. Cong thurc dang tong quat phan danh day di cdc anh hwong dén quda trinh tiéu hao
nang lwong song truyen qua dé ngam rong tru’ong hop khong co hé coc va co hé coc.

Tir khéa: Pé ngam coc phirc hop, dé ngam phirc hop, hé s6 truyén song, céng thirc ban thuc
nghiém, doc quyén sang ché.

Abstract: This article introduces a submerged complex with solid piles breakwater which could
be flexibly implemented in bank protection and shoreline correction applications. Scientific
approaching based on small wave theory and energy conservation equations for perpendicular
wave transmit via breakwater (with and without piles) integrate with record data from hydraulic
wave tank to propose empirical equation. This equation would describe energy dissipiation
processes while waves transmit via submerge breakwater both for with and without piles.
Keywords: Submerged complex with solid piles breakwater, unconventional complex submerged
breakwater, transmission coefficiency, empirical equation, invention patent.

1. PAT VAN DE Chéng Thién Tai dén ngay 8/5/2018 toan ving
X6i 16 bos bién dd va dang didn bién hét sac PBSCL c6 513 vi i sat 16 bo song (dai
nghiém trong tai cac tinh ven bién ddng bang 520km)' va 49 vi tri sat ?6 bo bién .(7de‘11 266km):
song Ciru Long (DBSCL). Nhidu khu vuc xoi  Danh gia ¢ muc ddc bict nguy hiém c 26 vi
16 da uy hiép truc tiép dén cac khu dan cu, tri saﬁlc"r bo 'séng (dai ‘65km).vé 16 vi tr7i satrlc’r
cong trinh phong chdng thién tai, co so ha tang bor bién (dai 84km) can Phél xir 1y khan Cé}}j
va lam mat nhiéu dién tich rimg phong ho ven Trong khoang ) }0 ném.gﬁn day lI‘S')’C tinh moi
bién, tac dong nghiém trong dén mdi trudng ndm bo - bien '?(61 lo mét }(hoéng
sinh thai, doi séng sinh hoat ciia ngudi dan. 450+500ha/nam, nhiéu doan bo bién bi x6i 16
Theo sb liéu tong két cua Tong cuc Phong tir 30+100m/ndm gy mat rimg phong ho, de
doa an toan tuyén dé bién va cudc séng cua
nguoi dan nhu tai Tan Thanh (Tién Giang),
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(S6c Trang), Nha Mat va Ganh Hao (Bac
Liéu), 48km bo bién phia Pong thudc cac
huyén Pam Roi, Nam Can, Ngoc Hién va
57km bd bién phia Tay tir Vam Tiéu Dira
huyén U Minh dén ctra song Bay Hap huyén
Phu Téan (Ca Mau) [5].

Trudc thuc trang x61 16 hién nay, nhiéu giai
phdp cong trinh da dugc thi cong thir nghiém
dé giam song bao vé bo bién véi nhiéu loai
hinh vat liéu va két cdu khac nhau. Riéng tai
ving bién phia Tay cua tinh Ca Mau hién duogc
vi nhu 1a “chién truong” cua cac dang cong
trinh thir nghi¢ém nhu ke 1at mai, ke gidm song
tao bai, dé try rong, tai Geotube, ké tudng
luoi, ké cur ban nhya, ké ro da, hang rao coc
tre, coc tram, cdy dura,...NOi chung, cac cong
trinh thir nghiém sau khi xay dung da dat duoc
hiéu qua giam séng va gdy bdi ban dau nhu
dang “Keé giam song tao bai” cua tinh Ca Mau,
dén nay da xdy dung >17km hién nay. Tuy
nhién, loai hinh két ciu va hiéu qua giam song
ctia hau hét cic dang cong trinh thir nghiém
déu chwa duoc quan tim nghién ctru, thuong
chi wu tién quan tim dén tiéu chi xuat dau tu
xay dung cong trinh [5].

Trong bai bdo nay trinh bay phuong phép 1y
thuyét két hop véi sé litu do dac thuc
nghiém dé x4y dung cong thic ban thuc
nghiém tinh toan hé sb truyén séng qua dé
ngam coc phirc hop. Cong thirc bao dam tinh

Hinh 1: Minh hoa dé ngam dang réng
( khoi dé).

Khoi chén dé c6 dang 1a mot cau kién bé tong

tong quat phan anh diy du cic tham s phi
phdi dén qua trinh lan truyén séng qua dé
ngam coc phtrc hop (truong hop tong quat dé
c6 hé coc va truong hop dac biét khi dé
khong c6 coc). Ap dung két qua nghién ciru
dé danh gia hiéu qua giam soéng cho dé ngam
rSng (khong c6 coc va c6 h¢ coc) dugc xay
dyng thtr nghiém tai ving bién phia Tay cua
tinh Ca Mau, ddy 1a yéu t6 mang tinh chi
phdi quyét dinh dén cong ning thiét ké cia
dang cong trinh nay Error! Reference
source not found.Error! Reference
source not found..

2. GIOI THIEU PE NGAM CQC PHUC HQP

Pé ngdm coc phirc hop co két cdu mdi phi
truyén thong di ding ky xin cdp bang Doc
Quyén Sang Ché, duoc Cuc S Hitu Tri Tué
chap nhan don hop 18 va cong bd don sém trén
Cong bao S¢ Hiru Cong Nghiép, S6 348, Tap
A (03.2017), trang 396 Error! Reference
source not found.. Trén thé giéi va trong
nudc chua cd cong trinh nghién ciu nao thuc
hién dé danh gia hiéu qua giam song cho dang
dé nay. Ciu tao cuia mot phan doan dé gém
phan khéi chan dé 1a mot dé ngdm dang rong
¢6 tiét dién hinh thang cin (xem Hinh 1) va
phan hé coc tru tron lip ghép linh hoat trén
dinh khéi chan dé hinh thanh hé thong ring
lugc giam song (xem Hinh 2).

Hinh 2: Minh hoc hé thong rang lwoc giam
soéng ldp ghép va thin dé rong.

duc san hinh khéi lang tru, tiét dién ngang la
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hinh thang can r6ng rudt, mat trén cua khéi
chan dé thiét ké sin cac 16 hinh tru tron theo
dang hinh hoa mai dé lip ghép linh hoat cac
coc try tron vao khoi chan dé tiy theo yéu cau
chiéu cao séng can giam. Khoang cach giita
cac 16 hinh try tron trong 1 hang (1)) va giita
cac hang vé&i nhau trén dinh dé (b;) duoc thiét
ké bang duong kinh cua 16 hinh tru tron @ (I;
=b; = ¥). Ngoai loai coc cb tiét dién hinh tron
con ¢o thé sir dung vai cac loai coc co tiét dién
hinh vudng, chit nhat, hay tam giac dé lip
ghép vao khéi chan dé hinh thanh hé théng
rang lugc gidm song. Thuc tién, dé thuan tién
khi thi cong va lip ghép hé coc vao khéi chan
dé dinh hudng str dung loai coc dng bé tong ly
tam du Gng luc duc sin thong dung va phd
bién trén thi truong xay dung hién nay co
duong kinh @=300mm.

Hinh 3: Minh hoa dé ngam coc phirc hop
(trwong hop lap ghép 3 hang coc tru tron )

Hé thdng ring lugc tidu giam séng dugc lip
dat linh hoat c6 thé 1a mot hang th'fmg, hay
nhiéu hang theo kiéu hinh hoa mai. Chiéu cao
cua cac hang rang lugc cling hoan toan linh
hoat ¢6 thé bing hodc khong bing nhau, vi du
hang ngoai truc dién véi song bién co thé cao
hon cac hang phia sau dé tiét kiém vat liéu.
Gitlra cac rang lugc trong cung mdt hang va
cac hang rang lugc hinh thanh cac khe ho
dung luén cho phép séng téi va thay triéu
xuyén qua. Hon nira, vu diém cuoa hé théng
ring luoc bang cac coc tru tron 1a kha ning
phan tan ning luong linh hoat theo bat ky
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huéng dén ngiu nhién nao cua song, dong
thoi giam thiéu t6i da song phan xa do hé coc
gay ra tai vi tri cong trinh. Diéu dic biét cua
viéc bd tri sin cac 16 hinh try tron kiéu hinh
hoa mai tai mat trén caa khdi chan dé cho
phép linh hoat lip ghép bd sung cac hang
rang lugc (coc tru tron) phia sau dé tang hi¢u
qua giam song t6i da (néu can), hodc khi can
diéu chinh tang chiéu cao cua cac coc tru tron
giam song chi can rat (nhd) cac coc cil va lap
ghép thay thé cac coc mdi co chiéu cao phu
hop, dong thdi con co thé tai sir dung coc cii
lap ghép vao hang 16 hinh tru tron cho sén
con trong phia sau.

Co ché giam song qua dé ngdm coc phirc hop
dugc mod phong gan gidng tu nhién cua cdy
ngdp man, trong d6 phan hé coc phia trén dong
vai tro giéng nhu cac than cdy can song. Ngoai
ra, phan khéi chan dé con c6 tac dung can va
giit lai dong bun cat dich chuyén theo phuong
ngang nguoc trd ra phia bién khi thuy triéu rat
thiap hon cao trinh dinh khéi chan dé (xem
Hinh 3).

3. CO SO KHOA HQC PE XAY DUNG
PHUONG PHAP TINH TOAN HE SO
TRUYEN SONG QUA PE NGAM CQC
PHUC HQP

3.1. Co s6 ly thuyét

Khi soéng truyén qua dé ngam coc phirc hop sé
trdi qua cac qua trinh tiéu hao nang lugng, lam
giam chiéu cao séng nhu song v trén dinh dé
do do sau bi han ché, do ma sat, do strc can boi
hé coc. Trong phan tich ching ta co thé chia
thanh cac thanh phan nang luong séng tiéu hao
nhu sau:

- Ning luong tiéu hao do than dé rong (khong
co h¢ coc)

- Nang lugng tiéu hao do ma sat

- Nang lugng tiéu hao do hé coc

Xuit phat tir phuong trinh cén bang ning
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trong do:
x — la mot d6 dai dac trung theo phuong
truyén song.
h — d0 sau nudc,
E — tong ning luong don vi cua song (J/m?),
Hims — chiéu cao song trung binh quan phuong
trong truong hop dé gdm ca hé coc
Dy — suét tiéu hao ning luong séng do phan
than dé rong (W/m?)
Dy — suét tiéu hao ning luong song do ma sat
day (W/m?)
D, - sudt tiéu hao ning lugng song do strc can
ctia hé coc (W/m?)
¢, - van téc nhom song
¢ - van toc dinh song
Trong cing mot diéu kién nhung khi khong ¢
coc thi nang luong song bi tiéu hao chi boi
phan than dé rong va ma sat day:

9(E@.c,) D 3)

 ox d f
v6i E¥ 1a nang luong song trong truong hop
dé ngam rong khong c6 hé coc.
Luu y PT.(3) dua trén gia thiét bo qua sy thay
d6i van tdc nhom song cg khi c6 va khong cé
hé coc (theo 1y thuyét thi cg chi phuy thudc do
sau nudc va chu ky song).
Véi gia thiét nang lugng tiéu hao boi ma sat
va song phan xa do than dé rong 1a nhu nhau
gitra hai truong hop dé khong co6 coc va cé hé
coc. Thuc té cac sb lidu thi nghiém theo mo
hinh dé ngam duéi ddy cho thiy hé s6 phan

xa c6 su chénh léch khong dang ké giira hai
truong hop nay.

M&6 hinh thi nghiém dé ngam cé cdc théng sé
hinh hoc co ban nhw sau:

- Theo phuong truyén song khbi dé co dang
mot dé ngdm rdng c6 tiét dién ngang 1a hinh
thang can c6 4 chiéu rong dinh dé khac nhau
B= 0,112m, 0,152m, 0,192m va 0,232m.
Chiéu cao khdi dé D=0,2m, hé s6 mai m=1,0
khong thay dbi trong toan bd cac kich ban thi
nghiém (=constant).

- Pinh khdi dé tao sin cac 13 hinh tru tron c6
duong kinh bang 0,02m theo dang hinh hoa
mai, khoang ho giita cac 16 cung hang 1a I; =
0,02m va khoang hé gilta cac hang 1a b; =
0,02m, tuc 1a 1; = b; = 0,02m = constant trong
toan bd cac kich ban thi nghiém. S6 hang 18
tru tron va sd hang coc tru tron c6 duong kinh
?=0,02m lip ghép trén dinh dé ngam twong
ung voi cac chiéu rong dinh dé (B;) lan; =2, 3,
4 va 5 hang.

- Dién tich 16 rong trén mai nghiéng cho phép
nuée xuyén qua dé giam thiéu song phan xa
trude dé chiém 14% dién tich mai nghiéng
phang khi kin nudc trong toan bo céc kich ban
thi nghiém (=constant).

Ngoai ra su chénh léch nay con dugc ké dén
bang cach 1y chiéu cao song trudc dé 1a chiéu
cao song trung binh gitra hai truong hop va sau
nay théng qua cac hé s6 hiéu chinh mé hinh) va
su c¢6 mat cua hé coc khong lam thay ddi suit
tiéu hao nang lugng clia than dé rong so véi khi
deé khong c6 hé coc. Tu cac PT.(1), PT.(2) va
PT.(3) chung ta c6 thé rit ra phuong trinh can
bang niang luong song cho hé coc nhu sau:

O((E—-E®).c,)

0x =D
d [% pg(H?ms,(O) - I_Ilgms)- Cg] (4)
=Dy = ox
95 peHzmspcg)
B 0x
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V61 His, p 01 1 thanh phan chiéu cao song bi
suy giam chi boi hé coc.

Néu nhu séng dén 1a nhu nhau thi PT.(4) co
dién gidi mot cach don gian 1a ning luong
song tiéu hao boi hé coc chinh 1a phan chénh
léch vé nang lugng séng phia sau dé giita hai
truong hop dé co va khong co hé coc.

1 ( rms t) (Hrmst (5)
D, = 5 P8 %,
1AM,
=§P8%y

trong d6 Hyps; 12 chiéu cao song phia sau dé,
cac chi s6 “0” va “p” twong mg dung dé chi
truong hop khéng va co coc, Xy 13 chiéu rong
anh huéng cua sb hang coc trén dinh dé ngam
xét theo phuong truyén song (gia tri cua Xp
bang khoang cach tir tim dén tim cua 2 hang
coc bién ngoai cung trén dinh dé theo phuong

truyén song).

O day chung ta dua ra khai niém nang luong

song tuwong doi tiéu hao bdi hé coc Dy, 1a dai

luong phi thtr nguyén dugc dinh nghia nhu sau:
_ AHZnsp (6)

D, =
pr 2
Hrms i

Tu PT.(5) va PT.(6) chung ta c6 1ién hé:
1 Dpr-Himsi  Dpr-E-cg (7)

Dr=gPeeTx T x,
St dung dai luong phi thir nguyén D, xac
dinh tir cac sb liéu thi nghi¢m cho hai trudong
hop c6 va khong ¢ hé coc theo PT.(6) dé phan
tich sy suy giam chiéu cao séng do anh huong
cua hé coc.

Két qua tinh toan Dy, theo PT.(5) va PT.(6)
dugc lap thanh bang tong hop dua vao két qua
thi nghiém mé hinh vét 1y truyén song qua dé
ngam rong truong hop khong coc va qua dé
ngam rong trudng hop ¢ coc véi cung didu
kién bién song va muc nude thi nghiém.

3.2 Phan tich mirc d¢ 4nh hwéng cia cac
tham so chi phoi dén tiéu hao nang luwgng
song qua hé coc.

Dua vao két qua thi nghiém mo hinh vat 1y qua
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trinh truyén song qua dé ngam rong co hé coc va
PT.(6) thiét 1ap bang quan hé cac tham s chi
phdi va hé s tiéu hao ning lugng song twong
ddi D,.. Pdng thoi ching ta tién hanh phan tich
doc 1ap cac tham sd chi phdi dén qua trinh tiéu
hao nang lugng song tuong ty nhu cach lam voi
truong hop phén tich cac tham so chi phéi dén
qua trinh truyén séng qua than dé rong [3].

+/ Xay dung biéu do quan hé Dy, ~ Ro/Hpo dé
phan tich danh gid mic d¢ anh hudng cta do
ngdp sau tuong ddi R/H,o (chiéu dai phﬁn coc
nhuing trong nudc).

+/ Xay dung biéu d6 quan hé Dpr Xo/Lp va
Do~ Xo/Hmo dé phan tich danh gia mac d§ anh
hudng cua bé rong twong ddi ciia hé coc Xo/Lyp
va Xp/Hmo.

+/ Xay dung biéu @b quan hé Dy~ sp, = Hmo/L,,
va Dy~ sm = Hmo/Lin dé phan tich danh gia
mic d6 anh hudng cia d6 doc song dia
phuong s, va sp,.

+/ Xay dung biéu d6 quan hé D, ~ h/L, dé
phan tich danh gia mirc d6 anh hudng cua do
sau nudc tuong doi1 h/L,

+/ Xay dung biéu dd quan hé D, ~ Hpo/h dé
phan tich danh gia muc d6 anh huong cua do
chi s6 v& Hpo/h.

Luu y: Ngoai ra tiéu hao nang lugng séng qua
hé coc con phu thudc vao mat dd coc hay do
rong cua dé coc (phu thudc khoang cach giira
cac coc), dudong kinh coc. Tuy nhién trong thi
nghiém tham sb nay dugc gitt ¢d dinh do vay
khong duoc xem xét mot cach truc tiép ¢ day
ma gian tiép nam trong cac thong sb khac
dugc phan tich ¢ trén.

3.3. Tiéu hao niang lugng séng qua hé coc

Véi nhiing phan tich tuong quan néu trén (xem
Muc 3.2) ¢ day ching ta sé& xdy dung cong
thuc thuc nghi¢ém tinh toan xé4c dinh nang
luong song bi tiéu hao boi hé coc nam phia
trén than dé rong.

Mot cach tuong tu nhu [3] ching ta c6 phuong
trinh tong quat:

R, X
Dpr = f<—c ,_b) ®)
I_ImO Lm
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D... mang ¥ nghia 1a nang luone soénge tiéu hao

SUIE W1 \Upl‘ col COU UIC UUYL 11ICU 1a 11¢U 1dlly
cua h¢ coc D,<1). Nhu vay D, phu thudc vao
tong thé tich pham vi can nudc tuong ddi cia
hé coc so v&i toan bo thé tich khdi nude dao
dong xét trong trong mét chu ky song. Ngoai
ra luu y khi Re = 0 (myc nu6c ngang bang than
de rong) thi Dp> 0 do mét phan séng van
truyén qua dinh dé va van bi tiéu hao ning
lugng boi hé coc.

Xuét phat tir nhitng phan tich trén chung ta co
de xuat tham so bi€u dien thé tich can song
twong doi cua hé coc nhu sau:

\7 — & — (Rc + I—ImO,i)-Xb (9)
Py, Hyno. Ly
_ Rc + I—ImO,i ﬁ
Hmo  Lm

trong dc')V 1a thé tich can song tuong dbi cua
hé coc, V va Vy lan luot 1a thé tich pham vi
can song ciia hé coc va tong thé tich phan khoi
nudc dao dong xét trong mot chu ky song.

PT.(9) vin bao toan cac tham sb chi phdi cua
cua PT.(8). Dua vao ket qua thi nghiém mo
hinh vat ly qua trinh truyén song qua dé ngam
rong c6 hé coc chiing ta tinh toan duoc cac gia
vé thé tich can song tuong dbi cua hé coc
thheo PT.(9). Tiép tuc tién hanh xdy dung
bieu dd quan hé Dy, ~ V,,dé phan tich danh gia
mirc d6 anh huong cua d6 ngap R, va bé rong
hé coc (s6 hang coc) X, dén Dy.

Str dung phuong phap hdi quy véi bo sb licu
thi nghiém ching ta xay dung dugc quan hé
duong hdi quy thuc nghiém xac dinh Dy ~ Vp
(voi L) va cong thuc thyc nghiém tinh toan

gia tri D, nhu sau:
(R + Hmoi) Xp]  (10)
Dy = 1(5p) = [ e

Hay khi str dung T, thay vi Tp.10 (L, thay vi Ly)
trong tinh toan thi cong thirc xac dinh Dy, s€ 1a:

(R¢ + Hypo,) X (11)
Dpr f(V) fI—OLb

3.4. Truyén séng qua dé ngim rong c6 hé coc

p

Xuét phat tir cac phuong trinh cin bang ning
lugng song cho céac truong hop dé rong co va
khong c6 hé coc.

Khi dé ngdm rdng khong c6 hé coc:
Eior = E{ + Eq + E¢ + E? (12)
Khi dé ngdm coc phirc hop (dé c6 hé coc):
Ewot = Ef + Eq + Ep+ Ef+ ED (13)

trong do E;, Eq, E,, B, va E; lan luot 1a nang
lugng cua song phia sau dg, phan ning lugng
tiéu hao badi phan than dé€, boi hé coc, ma sat
va niang luong song phan xa lai. Ey 14 tng
ning luong song (bao gdm ca soéng toi va song
phan xa tr lai tir cong trinh). Céc chi sd ) va
(®) tuong tmg dung dé chi trudng hop khong
cd coc va co coc.

Gia thiét v6i cung mot tong ning luong song
Eio, thi cac thanh phan ning lugng séng bi tiéu
hao bdi ma sat Er va than dé E4 1a nhu nhau
trong cd hai truong hop. Tu hai PT.(12) va
PT.(13) c6 thé suy ra:

(E? —EY)+ (E?—EY)—E, =0

1 14
35 pg(Hrmst Hp ( )

rms,t

1
+ 5 PgHms; (COZ

— Cp ) ———
g
v6i Cr (° va P) 1a cac hé sb phan xa trong hai
truong hop dé c6 va khong co coc.

PT.(14) c6 thé viét lai duéi dang cac hé sd
truyén song (K= Hims/Hims i) ¢ hai truong hop
bang cach chia hai vé phuong trinh nay cho
ning lugng song t6i don vi E = 1/8pgHZ ¢ ;
ta co:

2 2 2
o KY —KP) + (¥ -c) (15)
DpXp
_ngI‘mSl g
Lién hé PT.(15) v6i PT.(7) ching ta c6:
2 2 2
o K —KP) + (¥ -cP)-Dp, 10

=0

Luu y chénh I¢ch nang lugng séng phan xa
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twong d6i (E2 — EP)/E = (cY* — sz) co gia
tri rat nho va ty 1& thuan so voi ning luong
song ti€u hao boi than dé co h¢ coc (dua vao
két qua thi nghiém mo hinh vat ly dé phan tich
danh gia thong qua lién hé gilta chénh léch
niang luong song phan xa twong d6i AE, /
Hzmo,i va tiéu hao nang lugng do h¢ coc D).
Do véy anh hudng chénh 1éch vé séng phan xa
c¢6 thé dugc xét dén mot cach gian tiép thong
qua Dy, v61 mot hé s6 diéu chinh m6 hinh.

Tir PT.(16) ching ta co thé dua ra cong thic
ban thuc nghiém xac dinh hé so truyén song
qua dé rong c6 hé coc bén trén nhu sau:

K, = f(K° D,,, m) (17)

trong d6 K, 1a hé sé truyén song qua dé ngém
coc phue hop (tong quat); K 1a hé¢ s6 truyén
song qua khoi chan dé 1a dé ngam rdng khong
coc [3]; Dy 1a nang luong song tuong dbi tidu
hao bdi h¢ coc xéac dinh theo cong thuc (10)
hay cong thic (11); m 1a hé s6 mo hinh
(m<1,0).

Céc gia tri trong cong thuc thyc nghiém (17)
duoc xac dinh dya vao két qua sb lidu thi
nghiém mo hinh vt ly.

Luu y khi dé khong co coc (Dpr = 0) thi Kt
=K’ (chinh 13 hé s truyén song qua dé ngim

prs
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4. KET LUAN

- Bai bao gidi thiéu dang dé ngam coc phuc
hop c6 két cau moi phi truyén thong lap ghép
linh hoat bang cac cau kién duc san dinh hinh
dé giam song chéng xo6i 10 bao vé bd bién
(xem Hinh 1,2,3).

- Nghién ctru dugc thuc hién c6 day du co so
Iy thuyét, 1ap luan logic, phuong phap tiép can
méi va sang tao bd sung 1an nhau giita ly
thuyet va thuc nghiém dé 1am sang to cac gia
thiét va luan ctr khoa hoc trong nghién ciru.

- Nghién cutru da phan tich va lam rd qué trinh
vét Iy co ban anh huong dén su tiéu hao ning
lugng song qua d€ ngam coc phuc hop, do la
phan khéi chan dé 1a mot dé ngam dang rong
tiéu hao nang lugng song thong qua qua trinh
song v& va dong chay qua than dé va phan hé
coc trén dinh dé ngdm tiéu hao ning lugng
song nho cong cua luc can.

- Cong thirc ban thyc nghiém (17) duoc xay
dung phan anh day du cac tham sO phi phdi
dén hé s6 truyén song K, dang tong quat khi dé
c6 h¢ coc va truong hop dac biét khi dé khong
¢6 hé coc.

[1]

2]

[3]

[4]

[5]
[6]
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