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(549) BO LUU TRUNANG LUONG BANG BANH PA

(57) Sang ché dé cap dén viéc luu trit nang lugng tam thoi bing banh di. Bo luu
trit nang lugng bang banh da theo sdng ché€ bao gom hé truc truyén dong véi ba
truc quay. Trong do, truc quay thd nhét (1) nhan tdc dong tr bd phan hap thu
nang luong va truyén momen ting t6c do qua truc quay thi ba (3) khi ning
luong & muc thap, hoac truyén moémen ting téc do qua truc quay thit hai (2) khi
nang luong ¢ muc cao. Khi do, truc quay thit hai (2) vira tich nang vao cic banh
da (14), (16), (19), vlra truyén momen dong cép qua truc quay thit ba (3). Khi
mitc nang lugng ctia ngudn tic dong giam manh, truc quay thi hai (2) ti€p tuc
truyén nang lugng vira tich dugc trong céc banh da (14), (16), (19) qua truc quay
tht ba (3), cong hudng véi mic nang lugng thip ctia nguén tic dong. Tuy theo
muc nang lugng clia nguodn tic dong va ning lugng ¢ trong cdc banh da, truc
quay tht ba (3) luan phién nhan moémen luc tir truc quay thit nhat (1) hoac truc
quay tht hai (2), va truyén momen luc qua roto may phdt dién véi do on dinh
cao.
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Linh vwe ky thuat dwoc dé cap

Sang ché dé cap dén viéc lwu trir ndng lwong tam thoi bang banh da. Giup céac thiét
bi khai thac nang lwong tai tao bang tuabin hodc truc quay hoat déng 6n dinh v&i mic

nang lwong cao hon clia nguén tac dong.
Tinh trang ky thuat ctia sang ché

Khai thac nang lwong tai tao dang la xu hwéng chung cla thé gi¢i dé han ché sy
bién ddi dén mirc cwec doan cla khi hau. Trong dé, ndng lwong gid, thay triéu va séng
bién la nhﬂfng lwa chon kha thi nhat. Tuy nhién cac dang nang lwong trén dé bi phan
tan, khong lién tuc, IGc nhe nhang lic cudng nd nén khé ndm bat. Sy bién ddi mic
nang lwong cé trong gid, thiy triéu va séng bién thuwdng virot qua kha nang hoat dong
clia may phat dién Ién dén hang chuc lan. Khi téc d6 tang gap d6i, mirc ning lvong cla
gié tang gap 8 lan. Mirc nang lwong clia séng bién tang khodng 100 1an trong gi6 bao
so v&i lic binh thwdng... Do d6 cdac thiét bi khai thac ndng lwong chi c6 thé hoat dong
hiéu qua trong mét gi¢i han hep so véi bién d6 mirc nang lwgng cé trong séng, gid
hodc thay triéu.

B6 phan diéu tiét mirc dd hap thu ndng lwong cua cac thiét bi khai thac nang lwong
gidp thiét bi khai thac cé thé hoat ddng v&i nhiéu mirc tdc ddng khac nhau bang cach
lam gidm s tac déng khi mirc ndng lwong clia ngudn tac déng ting manh, nghia la né

chi gidp thiét bi hoat ddng &n dinh & mirc nang lwong thap.

Viéc str dung banh rang truyén dong kiém tinh ndng nhw mét banh da, hay s dung
banh da riéng khéa chat véi truc quay, chi giup 6n dinh sw bién thién téc dd cuda truc
quay khi lwc tac dong thay ddi. N6 khéng mé rdng dwoc bién d6 hoat dong cla cac
thiét bi I&n nhiéu so v&i sy bién thién mirc d6 nang lweng co trong ngudn tac déng. Véi
banh da nho, thiét bj dé dang khé&i dong v&i mirc nang lwong tac dong thap, nhwng
mau chéng dat dén ngwdng gi¢i han khi mirc nang lweng tac dong tang Ién. Vé&i banh

da I&n, thiét bi c6 thé hoat ddéng & mirc ndng lwong tac ddng cao hon, nhwng thudng
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xuyén roi vao trang thai ngirng hoat déng khi méc nang lwong cuia nguédn tac dong
thap.

Hau hét cac sang ché vé khai thac ning lwong tai tao bang tuabin hoic truc quay
déu ap dung ky thuat banh da don gian nhw da néu & trén. Vi du nhw sang ché
US20060273594A1 st dung hai banh da dé én dinh truc réto may phat dién.

Co rat nhiéu sang ché vé viéc lwu trir ndng lwong bang banh da, nhung dwoc ap

dung vao cdng nghé 6 t6 hoac cac linh vyc khac, nén khdng dwoc trich dan vao day.

Sang ché CN102251934A trinh bay gidi phap Iwu trir ndng lweng cla tuabin gié vao
b6 Iwu trir nang lwong bing 16 xo nén. Tir d6 gidi phong nang lwong co kiém soat dé
van hanh may phat dién. Tuy nhién didm yéu cb hiru gibng nhw s dung banh da dwoc

trinh bay & trén van khéng dwgc cai thién.
Ban chat ky thuat ctia sang ché

Muc tiéu clia sang ché nay |a tao ra mét bd Iwu triv ning lwgng bang banh da hoat
ddng song hanh v&i may phat dién cla thiét bi khai thac nang lwong tai tao nhv mét
phu tai, hdp thu phan 16n ning lvgng khi mirc nang lwong cla ngudn tac déng ting
manh, va truyén lai may phat dién khi mic nang lwong clia nguén tac déng giam
xudng. Gilip mé& rong bién do hoat ddng clia cac thiét bi khai thac néng Iwgng. Cac thiét
bi khai thac co thé hoat dong dn dinh & mirc ndng lvgng cao hon cla ngudn tac dong.

Nho do téng cong suat thu dwoc ting 1én nhiéu 1an.
P& lam dwoc didu 36 bo Iwu trir nang lwong bang banh da theo sang ché bao gom:

Truc quay thtr nhat nhan mémen lwc tir réto hodc truc quay cla thiét bi khai thac
nang lwong théng qua banh ring tac dong mdt chiéu. Va truyén mémen ting tbc do
qua banh rang tac dong mét chiéu th& nhat cda truc quay tht ba khi mémen lwc & mirc
thap, hoic truyén mémen ting téc dd qua bod ly hop thir nhat cda truc quay thi hai khi
moémen lwc & mirc cao.

Banh da th& nhat dwoc khoa chat véi truc quay thi hai. Cac banh da trlr nang con

lai dwoc thiét ké quay tw do trén truc quay thr hai, 1an lwgt nhan mémen lwc tir truc
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quay the hai théng qua cac bd ly hgp khi mémen Iwc cua truc quay thr hai & mc cao,
va tac dong lai truc quay tht hai bang cac banh rang tac dong mét chiéu khi mémen lwc

clia truc quay the hai gidam xuéng.

Truc quay thir hai chi nhan tac déng ti truc quay th nhéat khi médmen lwc cla truc
quay thtr nhat ting manh. Vira truy&n mémen déng cép (git nguyén tbc d6) qua truc
quay thir ba théng qua banh rang vé tinh va banh rang tac dong mot chiéu, vira tich
nang vao cac banh da. Khi mémen luc trén truc quay thw nhat gidam manh, truc quay
thr hai tiép tuc truyén ning lwong vira tich dwoc trong cac banh da qua truc quay thi
ba, cdng hwdng v&i mirc nang lvong thap clia ngudn tac dong. Va che chu ky tiép theo

clia ngudn tac dong.

Truc quay th ba luan phién nhan mémen lyc ti truc quay thi nhat ho&c truc quay
the hai tiy thudc vao sy bién ddi mirc nang lwgng clia ngudn tac dong va nang lvong
c6 trong cac banh da. Va truyén mémen lwc qua réto may phat dién voi do on dinh cao

hon.
Mo ta van tat cac hinh vé

Fig.1 1a hinh vé phdi canh thé hién ciu tao bd Iwu trir ning lvgng bang banh da theo
sang ché véi hai banh da.

Fig.2 1a hinh vé phdi canh thé hién ciu tao bd lwu trir ning lwgng bang banh da theo
sang ché v&i ba banh da. |

Fig.3 la so db tém tat co ché tich tri» va giai phong nang lwgng cua bd lwu trir ndng

lwong bang banh da theo sang ché.
M6 ta chi tiét sang ché

Nhw dwoc thé hién trén hinh v&, bd Iwu trir nang lwong béng banh da theo sang
ché bao gdm: Hé truc truyén dong véi ba truc quay 1, 2, 3. Cac banh ring truyén dong
6, 8. Cac banh ring tac dong mot chiéu 4, 9, 12, 17. Cac bd ly hgp 10, 15. Banh rang
vé tinh 13. Va cac banh da 14, 16, 19 (trwong hop s dung nhiéu banh da lwu tri» nhw
¢ Fig.2). Trong dé;
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Truc quay th® nhat 1 nhan mémen lwc tir réto hodc truc quay cla thiét bi khai thac
nang lwong tac dong vao banh ring tac dong mot chidu 4. Khi ndng lvong cla ngudn
tac déng & murc thap, truc quay thir nhat 1 truyén mémen tang téc do qua truc quay thi
ba 3 bing banh ring 6 va banh rang tac dong mot chiéu 9, va truyén tiép qua réto may
phat dién. Khi ning lvong cta ngudn tac dong lam cho may phat dién hoat dong &
khodng tlr 40% cong sudt trd 1&n va tiép tuc téng Ién, truc quay thé nhét 1 truyén
mémen tang téc dd qua truc quay tht hai 2 bang banh réng 6 va bd ly hop 10. Ti sb
truyén tir truc quay thir nhat 1 qua truc quay th hai 2 nhé hon ti sé truyén ti truc quay
thtr nhat 1 qua truc quay thi ba 3.

Truc quay thi hai 2 la tryc trung tdm cua bd Iwu trir nang lwong bang banh da theo
sang ché. Bao gdm banh da 14 dwoc khéa chat vao truc quay, cé khdi lwgng vira di dé
gitr dn dinh hoat ddng cla truc quay thé hai 2. Cac banh da con lai 16, 19 chinh la bd
lwu trir ndng lwong chinh clia hé théng, dwoc thiét ké quay trén truc quay thé hai 2
bang cac 6 truc quay 18. Diéu nay cho phép truc quay the hai 2 van hoat déng binh
thwérng khi chu ky quay ctia cac banh da 16, 19 cham hon chu ky quay cua truc quay
ther hai 2 hoac khi chiing dirng yén. Cac banh da 16, 19 tich trir nang lwong tw truc
quay thr hai 2 théng qua cac bd ly hgp 15 khi mémen lyc cla truc quay tht hai 2 &
mirc cao, va tac dong lai truc quay th& hai 2 théng qua cac banh rang tac dong mét

chiéu 17 khi mémen lwc cla truc quay tht hai 2 gidm xubng.

Ty theo mrc ndng lwong cla ngudn tac dong va nang lwgng trong cac banh da
14, 16, 19, truc quay thir hai 2 van hanh nhw sau: Khi nang lwong cua nguén tac déng
lam cho may phat dién hoat déng & khodng tir 40% cong suét tré 1én va tiép tuc tang
Ién, bd ly hop 10 dwoc kich hoat . Truc quay thi» nhat 1 bat dau truyén mémen lyc qua
truc quay th hai 2. Khi bé ly hgp 10 khoéa vao truc quay thi hai 2 thi chu ky quay ctia
truc quay th hai 2 1&n hon chu ky quay ctiia banh rang tac déng moét chiéu 9 trén truc
quay th ba 3. Do d6 truc quay thr hai 2 sé truyén médmen lwc qua truc quay thi ba 3
bang cac banh ring 8, banh rang vé tinh 13 va banh réng tac dong moét chiéu 12. Khi
may phat dién hoat dong & khodng tir 50% cong suét tr& 1&n va tiép tuc tang, thi bo ly
hop 15 hoat dong, truyén mémen Iwc tlr truc quay thtr hai 2 tich Iy vao cac banh da
16, 19.
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Khi mtc nang lwong cla ngudn tac déng vira gidm manh, mdmen lwc cla truc
quay thtr nhat gidm theo, bd ly hop 10 tach ra khéi truc quay th hai 2. Truc quay the
hai 2 tiép tuc truyén ndng lwong vira tich dwoc cla cac banh da 14, 16, 19 qua truc
quay thtr ba 3, cdng hudng véi mirc néng lwong thap cla ngudn tac ddng. Va chd chu

ky tiép theo clia ngudn tac déng.

Truc quay th ba 3 luan phién nhdn mémen lwc tir truc quay th nhat 1 hodc truc
quay th hai 2 tly thudc vao sy bién déi mirc nang lwgng clia ngudn tac déng va nang
lwgng co trong cac banh da 14, 16, 19. Va truyén moémen lwc qua réto may phat dién
v&i d6 6n dinh cao.

Néu st dung ba banh da nhw Fig.2 thi banh da 19 chi dwgc tich nang khi may phat
dién dat t&i khodng 60% cong suét hoat dong tré 1én, va 1an lwot ting dan néu st dung
nhidu banh da trir niang hon. Viéc s& dung nhiéu banh da véi phan cip ting dan giup
cho viéc tich trir va gidi phéng nang lwgng hiéu qua hon. Va qua trinh tich Ity nang
lwong dién ra ém ai hon, it bi ‘séc’ hon nhw khi bat dau tich Ity vao mét banh da Ion

duy nhat dang nam yén.

So db tém tat co ché tich trir va gidi phéng nang lwong cia bd lwu trir nang lwong
bang banh da theo sang ché & Fig.3 cho thdy b6 lwu triv ning lwvgng bang banh da
hoan toan khéng gay khé khan dén qua trinh kh&i déng hay hoat ddng & mirc nang
lwong thép cla cac thiét bi khai thac nang lwgng. Ngwoc lai khi da tich trir dwgc nang
lwong, bd lwu tri nang lwong bang banh da con gidp thiét bi khai thac dé dang kh&i
dong tré lai va hoat dong hiéu qua hon & mirc néng lwong thap. N6 gibng nhw mét phu
tai ‘thong minh’ lam ‘cham’ lai qua trinh ting mirc nang lwong ma thiét bi khai thac hap
thu dwoc tlr ngudn tac dong dang ting nhanh dén cong suét gi¢i han cla may phat
dién. Giup cac thiét bi khai thac nang lvgng hoat dong 6n dinh & mirc nang lwong cao

hon rat nhiéu cta ngudn tac déng.

Hoat déng ctia bd Iwu trir nang lwgng béng banh da van phu thudc hoan toan vao bd
phan diéu tiét mrc d6 hap thu ndng lwong cla cac thiét bi khai thac. Tuy nhién néu st
dung bd Iwu triv ndng lwong bang banh da theo sang ché cé sirc lwu trr I&n, da kha

nang hap thu @& gitr may phat dién hoat dong tir 100% cong suét tré lai, thi bd phan
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didu tiét mirc d6 hap thu nang lwong cla cac thiét bi khai thac c6 thé khéng can thiét
ntka. Diéu quan trong 1a phai bao dam thiét bi khai thac nang lwong ton tai duwoc tredc
strc manh clia ngudn tac dong. Diéu nay mé ra mét twong lai twoi sang hon cho finh

vurc khai thac nang lwong tai tao.

N6i thém v& mire lwu triv ctia banh da: c6 nhiéu gidi phap dé ting mdc lwu triv cia
banh da nhw tang chu ky quay cla banh da, ting dwong kinh hodc khéi lwgng cua
banh da, st dung nhiéu banh da... Do d6 nang chu ky quay cla truc quay thir hai 2 1én
md&rc cao nhat cé thé ciing la gidi phap dé ting kha nidng lwu triv clia bd Iwu trir ndng

lwong bang banh da theo sang ché.

Néu dwoc tich hop thém cac cdm bién va cong nghé xi ly dé kiém soat mirc nang
lwong va diéu khién cac bd ly hop hoat ddng chinh xac hon, tinh hiéu qua cla b lwu
trir nang lwong bang banh da theo sang ché sé ting Ién dang ké, gitp chung ta cé thé

cht ddng hon trong viéc khai thac va quan ly ngudn ning lwong tai tao.

Lwu y: Bo lwu triv nang lwong bang banh da theo sang ché dwoc t6i wu theo quan
diém cla tac gid. Nhwng mét ngudi cé hiéu biét trung binh vé linh vic nay cé thé tao ra
mét bo lwu triv ndng lwong bang banh da twong tw, chi khac vé cach thirc truyén dong
nhw st dung tirng cdp banh rang truyén déng riéng, hodc truyén doéng bang banh
nhéng va day curoa... Tuy nhién, can hiéu ré rang sang ché khong gi¢i han & cac dac
diém da mé ta. Sang ché dwoc xac dinh réng hon trong cac yéu cau bao hd, xac dinh

cau tric chung chir khong phai cac déc trwng cu thé nham dat t&i muc dich tdi wu hoa.

Thiét bi khai thac ning lwong hay may phat dién thudc linh vwc da biét nén

khéng dwoc thé hién trén hinh vé&, va viéc trinh bay nguyén ly van hanh dwoc bé qua.
Hiéu qua cta bd lwu triv ndng lwong bing banh da theo sang ché

B& Iwu tri¥ ndng lwong bang banh da theo sang ché gitp bu ddp nhirng han ché vé
mat ky thuat trong khai thac nang lwong tai tao bang tuabin hodc truc quay. Giup cac
thiét bi khai thac nang lwong cé thé hoat dong én dinh & mirc ndng lwgng cao hon cla
ngudn tac dong. Nher d6 tdng cong suét thu dwoc tang 1&n nhiéu lan véi chi phi dau tw it

hon.
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Yéu cau bao hoé

1. BO lwu tri¥ ndng lwong bang banh da danh cho céac thiét bi khai thac nang Iwong
tai tao, bao gébm: hé truc truyén ddng véi ba truc quay (1), (2), (3), cac banh rang truyén
dong (6), (8), cac banh ring tac ddng mét chiéu (4), (9), (12), (17), cac bd ly hop (10),
(15), banh rang vé tinh (13), va banh da (14), trong do;

truc quay thtr nhat (1) nhan mémen lwc tir réto hodc truc quay cla thiét bi khai
thac nang lwong tac ddng vao banh rang tac dong mot chiéu (4), va truyén mémen ting
téc do qua truc quay thtr ba (3) bang banh ring (6) va banh ring tac déng mét chiéu (9)
khi mémen lwc & mirc thap, hodc truyén mémen tang tdc dd qua truc quay th hai (2)

bang banh rang (6) va bd ly hgp (10) khi mémen lyc & mirc cao;

banh da (14) dwoc khéa chat vao truc quay the hai (2), cé khéi lwong vira di dé
gitv 6n dinh hoat déng cla truc quay the hai (2); truc quay th® hai (2) vira truyén
mdémen lwc ddng cap qua truc quay thr ba (3) bang cac banh ring (8), banh rang vé
tinh (13) va banh rang tac dong mét chiéu (12), vira tich ning vao banh da (14);

truc quay thir ba (3) luan phién nhan mémen lwc ti truc quay thi nhat (1) hodc truc
quay th hai (2) tuy thudéc vao mirc ndng lweng clia ngudn tac dong va nang lweng co

trong banh da, va truyén mémen lwc dén réto may phat dién.

2. B6 lwu triv ndng lwong bang banh da theo diém 1, trong do dac trwng & chd con ¢
thém mot hodc nhidu banh da trir ndng (16), (19), dwoc thiét ké quay trén truc quay thir

hai (2) bang cac 6 truc quay (18).

3. BO lwu trir ndng lwong bang banh da theo diém 2, trong do sé lwong banh da triv
nang la khéng gi¢i han.

4. BO lwu trir nang lwong béng banh da theo diém 2 hoac 3, trong d6 cac banh da trir
nang (16), (19) tich trir nang lwong twr truc quay th& hai (2) théng qua céc bé ly hop
(15) khi mémen Iyc cla truc quay th hai (2) & m&rc cao hon, va giai phéng nang lwong
trd lai truc quay the hai (2) théng qua cac banh réng tac dong mot chiéu (17) khi

mdmen lwc cia truc quay thir hai (2) & mac thap hon.
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5. B0 lwu triv ndng lwong bang banh da theo diém 2 hoac 3, trong d6 cac banh da tri»
nang (16), (19) lan lvot dwoc tich nang khi may phat dién hoat déng & khoang tir 50%

cong suét tré 1én va tiép tuc tang 1én.

6. BO Iwu trir ndng lwong bang banh da theo diém 1, trong d6 truc quay thir hai (2)
nhan mémen lwc tir truc quay thté nhat (1) khi may phat dién hoat dong & khoang tw

40% cdng suét tré 1&n va tiép tuc tang Ién.

7. B0 lwu trir nang lwong bang banh da theo diém 1, trong d6 ti sé truyén tir truc quay
thtr nhat (1) qua truc quay the hai (2) nhé hon ti sé truyén tir truc quay thr nhét (1) qua
truc quay thi ba (3).
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FIG.2

-11-



22355

ngudn tac déng manh ngudn tac déng yéu

H
i

H
£
=

truc quaylé}th& nhéat

truc quay thir nhét
(mémen luc yéu)

(mémen luc tang)

=t =
21
8 = \
| TR h- 4
=8 g 2. 7
2a R /
= i =S /
=l b /
g5 AC
=ls INZ,
&5 BN i
= e £
iy oY 7
W o\ /
g i %ﬂ%i 4 R
truc quay thi hai a\% truc quay th hai
2= S Ao &\”f’ A
6 . .f;‘ AN ! #
oiB Ny EA
o |2 SRS = / /
@ = ‘fz,'}»ﬁ ?5’ 5 ; S
o (S - \1"»‘8 / e
£ = N, \ S
=~ oy xg,f L2 3 i
= D PR R 8
3 = LI, 5 #
S ;‘éx‘;‘@ % ;
ES;) % (=7 \\ ”K, i
n ¥ & [

cac banh da

cac banh da truc quay thir ba
: (gidi phong nidng luong)

(tich trlr ndng lugng) |

may phat dién

FIG.3

-12-





