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LOI NOV DAY

"Bom, qugt, mday nén” & mof frong nhiZng mdn oo quan frong cic sinh vién ngankh
may vl thiét bi thuc phém, may v thiél bi héa chdt. Culbn séeh "Bom, qual, mdy nén”
ndy duge vidt dya trén gide trinh cing tén d4 duoc ding lam t¥i ligu hoc 8p chink cho
sink vidn odc nganh frén cia Truong dai hoo Bdeh khoa Hé N§i trong nhiing ném pan
day.

Noi dung cudn sdch d3 cip din IV thuyft cia cée logi bom, guat v& may nén. Trén
e od nhing Iy thuydl di néu, dua ra nhizng dang ket cGe 18] vu cia Hng logl, Ngodi
ria, sGeh oon dE oGp dén cdu tac cu thé clia mot 56 bom, qugt va may nén hidn dang lLuu
harnk trén thi truomg. Séck cdn d& cdp dén A¢ thong bom, quat vl mdy nén thiong ding
trong thiyc i€ sdn xudl 4 cde nha may hia ehdl, thyc phdm. sinh hoc, s nhd oo ng.
edc frgam bam o,

Sdch o phue vn 168 cho wide nghidn adu, gidng day, hoe IGp frong ode truong detl hoe,
frung hoc chuyén nghiép, day nghd, ddng thoi ciing e ich cho nhang ngudi dang cong
tde 0 cde vidn nghién cin vh cde oo sd ob sdn xudl ve st dung che logi may trén,

Thit nguyén cia cde dai lugng chit yéu sk dung hé do lutng qude t€ (81

Trong qut trinh 5ién sogn,tuy di o6 nhidu of ging song Rhéng Irank RASi nhing s
sutt, mong cte bgn dbng nghiép vi ban doc xa ghn gép ¥ Rifn d€ hotn chink trong cic
i3n i bdn sou,

Tie gia

GUYEN HNG Thx
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Chirang 1

KHAI NIEM CHUNG VA PHAN LOAI

Bom, qust, mady nédn la nhém wdy cong téc troag cic Josi mdy thiy luc

Khi di qua maéy ofng tdce, lvu th€ thu nhan nang lugng. Nguoe lsi khi di qua méy
déng lyc (tuabin thiy lge) thi lutu thé cho nang luong. Treng qué trink nhin hay che
nang htgng coa huu thé diu tudn theo dink ludt Becnuli. M4 hinh bhoat ddng cdn may

cdng tic duge theé hitn & hink 1.1

Ning lugng £ ma iy thé di qua mdy cong téc 44 nhan duge, th€ hidn 4 phuong

trinh:
2

c
B =(P; + p—2 4 pgHy1- (P +p — + pgH |l Nim?

trong dd:

2

P,, P, - &p suft ctia Ivu the tai digm f va 2, Nfm%
C,, €, - van tée cha luu the tai digm 1 +& 2, s

g - gis t6c trong trudng, mis®

p - kh&i lvgng ridng cda hiu
the, kg/m3;

Hy, Hz - chidn cao fai difm
va 2 so voi mat thodng oba bé hit,
m. _

Ap sufit eda luu the do bing
chc thid nguyén khas phau

1 kGiem? = 10m Hz(} =
8.81N/em?;

1 mm Hg = 13,6 mm H,0;

1 &tmdtphe k¥ thuje = 10m
H,0;

} dtmétphe vat Iy = 14,88 m
H,0.
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Hinh 1! 8¢ dd nguydn ly hoat ding cus
may <hng tée.

(1.1}



Khi 4p sufit P, P, duge do bhng mét v6t chat 16ng thi phuong trinh (1.1} chuyén
thanh:
2

- 2

Nang luong B ma chst Mng nbin duge theo phuong trinh (1.1} koae (1.2) céng
them tén thst nang luong AEX do chit idng chdy trong mdy cong téc =& 13 niny lugng
I thuyst E, .

He =8 hidu dung nang lugng ciis mdy oéng tde s 1Ay

E E H H
rgﬁ = pd " E 4 b
E + AE E, H + aH H,

Céc may cong tac am vide theo cdc nguyén I¥ chinh ssu day:

(1.3

i

- nguybn Iy thé tich;

- nguyén Iy Iy tém;

- nguyén by cdnh nang,
- nguyén Iy phan tia ,



Chuung 2

CAC NGUYEN LY HOAT DONG CUA BOM,
QUAT VA MAY NEN

2.4LNGUYEN LY THE TICH

Nguytn Iy the tich duge ing dung d¢€ thist k€ va ché tac bom vA miy nén. DE véi
born thi luu thé 1& cdc chat 1dng, cdn d6i vdl méy nsn thi lwu thé 1A cdc chas kbl hay
hoi. Nguyén 1 chinh ctia may I3 tao re mot duny tich thay d6i tit nhd d&n lon vA nguge
lai. Khi dung tich cia may tit gig tri bing khong tang din 4&n gig tri 1dn ah# o0 thé
duge i qua trinh hit lun thd Khi dung tich gidm d&a vB gig tri khong 14 qud trinh
nén vh d8y luu the. Cu nsbi Hin hut vd d4y, miy van chuyfn duge mot huu Jugng huu
th& nhit dinh. Dung tich ndy phy thude vao ofu tac va vdng guay ctoa may ciing nhu
tinh chAt va dp luc cua vy thé. Trong qua trinh maiy hoat dong sy thay d8i trang thai
eta e thY ludn 1uan theo dinh Judt sau day

PV = const vh PV¥ = const, 2.1)
trong 46:

P - &p sudit Iuu ths;

V - thé tich luu the;

k- hesb k=14

Khi mdy lam viée v&i hra th€ khong co din (ki V = const) cfAp trdnh téng hay
gidm gud nhanh thé tich lam vide ol may d€ khdng lam hy hong méy hode chiy dong
ot dix pud £4i. Mufn thé can cha ¥

« tride kbi cho may chay phai md van chan phia clia dédy;

- Hp van sn toan d€ x3 nhanh huu thé tir khong gisn nén sang khong gisn hit cia
may,

TU nguydn Iy thé tich co thé thiét ké va ché tac ra rét nhidu kifu méy bom va
may nén, 8¢ duge d2 c4p dén & cic phan sau.

2.2, NGUYEN LY LY TAM

Nguyén 1y nay duge dng dung cho cA bum, quat v& may nén. Hinh 2.1 gidp ta
nghién ciu chuyén déng cia hiu the chia dBy trong kénh ndm gia hai vach hinh vanh



khuyén song song nhau, cAch nhau mot k‘hoéng 5 vh haj vich chén cd chi2u cao bing
b.

Kénh chia day tuu the cd khii hong ridng
p, quay chung quenhk t&m O vii viin 8¢ géc w.
Ta xét thanh phin cla Ivu thé€ ed khéi lugng
dm trong kénh giéi han bdi mat cong ¢d bén
kinh » v ¢ 4 dr {phéin duoc gach chéol.

dm = p.ab.rdr =pfdr, (2.2}
f = abr - dién tich mit cong o6 ban kinh r.

Luye 1y tam dR tde déng 12n thanh phin
chit ldng dm duge the hién 8 cong thae

4R = . adm =-rotdm, {2.3)
M4t khdc do o6 chénh 1éch &p suit gifre bhai
mat cong cha thanh phan chét Idng nén oo mét
fue hudng tae 4F e dung 6n dm. Lue hudng
tam duge thd hitn & céng thic:

Hink 2.1, Npuyén i¥ Iy tAm.

dF = fip + dp) - fp = fdp 2.4)
Didu kién cAn bing cds khéi dm the hién cong thic:
dR + dF = (2.8}

Thay cdc gia tri & dau trén vao ta cd:
- rawt g bordr +arbdp = 0
hay dp = poirdr (2.6}

Tinh tich phan trén tir 7 {oda vio cda kénh) dén 2 {vda ra} ta s& thy duce hidu ap
sudt F, - P cla kénh. Do chinh 15 nang ligng ma ede huu thé thu duge do di qua kénh
gquay. N€u ching ta ch€ tao cde k@nh Lién tiép trén vong trin 8 cd gubng dbng cla
bom, quat hodc mdy nén. Cau tao cda ting logl gudng & duvc 48 o4p d6n O cic phan

s,
2 (I
Py,- P = pwtirdr = p—-—wéw——- » Nfm?, (2.7
Ty
na
trong do: @ = e
' 30
U; TN
UZ B w7

%« 88 vong guay caa kénh, vgiph.
Cong thde {2.7) cho ta thiy cdc két ludn sau day:

1)y Higu P, - P, (néing izt:zmg ma Iy the thu duge) phu thudc vao p. Khdi lvgng cda
cde luu thé r&t khde nhau. O didu kién dp sudt khi quy€n (dp sudt khong khi ghn mat
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pude bidn} thl khéi lugng riéng cda nube Kin gfp B30 IAn khdl luogng riéng cls khong
khi. Vi vAy phéi Iam By gudng déng {nbil cda bom Iy tm trude khi khdi dong.

2} MuSn P, - P, In thi ofts [ cAng phai gn O va oifa 2 thi nguoe lai.

3) Hi¢u P, - P, phu thude vio binh phuong gig tri cda s vong quay n va bin kinh
edia ra 7,

Tam gidc van téc C, = U, + W,; Cy = U, + W, khong nhitng phy thusc vao s&
vdng quay a, bdn kinh r|, r, ma cbn phu thude vao hinh dang clda vach ngan giifta chc
kénh {cdnh) cia gudng dong. Sy tang cfia déng nang khong phu thude vao sy gia tang
ecla dp sufit vl tam gide van tdc d ca vao nhé hon @ oda ra, tive Ja C, < C,.

U,, U,+ van t6c vong, m/s;

W, W, - van tlc tuong d4&i gitta lvu the vh cdnh gedng déng, m/s;

C, €, - van tdc tuyst d6i cla luu thE, m/is.

Canh clia guling dong od thé cong vi trudc, v2 sau; cong nhidu hoac it

Cénh od th€ thdng thec hudng kinh hay nghifng vE trufc, sau; canh od thé cong
mat try hode cong xodn.

1.3, NGUYEN LY CANH NANG

Day 13 nguyén 1y duge dimng trong thigt k€ vk oh€ tgo cdnh may bay. Hinh 2.2 the
hifn 4t dign ngang cus cénh, chidu chuyfn dény cds hvy thé cimg cdc luc tde dung
itn canh

Déamg lun thé chuyén dong tif xe dén y
cdnh vii vln t8e W, (xem nhu &n dinh
hudng va van t8e) trim lén canh. Do canh
dat nghitng moét gic & so vai dong fvu thé w
nén phia trén lung cdnh tao ra cdc xody luu W '8 '
thd, chinh vi vy ma dong luu thf 45 tae {
ddng 16n cdnh mdt lue R od phuong tae vii Hink 2.2 Nguyén I§ cinb nang.

phuong thing dding mot gée 4. Luc R duge
phén tich thank R, {lgc nangy va R, (lye

)

chn):
- Yoo2
RY = Cy.S 5; Wi
¥y \ ) {2.8)
‘Ry = CXAS -2—; Wi,
trong dd:

{?y - h# 58 & 16 ode jue néng;
£, - hd 8 t7 18 cda lye cdn;



S - bd mat canh, m?;
y - trong luong riéng cia luu thé, N/m?;
g - gia t6c trong trudng, m/sZ.

Nguyén ly ednh nang con dugc dp dung trong viéc thidt ké ché tao tuabin mdy phat
dién, gudng ddng clia bom va canh quat hudng truc, may nén hudng truc.

5/ '
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Hinh 2.3. Nguyén ly cfu tao bom cdnh nang:
1- gudbng dong; 2- gudng khuéch tdn; 3- truc;
4- vé6 bom; 5- 6 da.

10



Hinh 2.3 thé hién nguyén Iy ¢fu 1ge cla bdm cdnh néng {quen got & bom truc
ding hay bdm huéng true).

Hink 2.4. Khai trifn mit okt hinh tro 4i qua Hink 2.5. Tam gide van 6.
A-Aakinh 23

Hinh 2.4 th€ hisn mit okt hinh ire quanh gudng dong diqua A - A & hink 2.3 vk
khai trién ra - hinh 2.5 - thé hidn tam gide vin t8e § clfa vio cls gubdng d0ng. Tam
giac van tdc & cia ra thé hidn & hinh 2.4,

= W, 6o m W T, a9

Tit hinh 2.3 ta th&y: khi gudng dong quay dusi tde dung cla mdmen quay M thi
nude s& duge hut va ddy 18n qua gudng khudch tdn (cdnh tinh) chdy vao 8ng 44y. Lye
R tdc dung lon gudng dong qua cde cénh gudng. Le nay dugc phan tich thanh hye
thing diéng R, va Iyc ngang Ry, Lyc R, tdc dyng 1én g6i 48 chan; luc Ry, teo ra mémen
cén oo xu hudng bét gudng déng quay theo chidu nguge lai.

Gudng khudeh tdn of tée dung bign déng nang cia chit long lde rdi gudng dong
thanh thé ning.

C&u tao cu the cdu gudng dng cing nhu gudng khu&ch tin duge d@ cap o phin
sSau.

2.4. NGUYEN LY PHUN TIA

Nguvén Iv ndy dun tvén o 85 dinh fut bdo todn nang lvong cua dong lviu thd ma
Becnuli da the hién gua phuong trinh sauw:
. 2

e X
P+ op "y + pgiZ + H) = const, {2103

trong do:
P - ap sudt dong chay, Nm%

1
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2 - kb&i lggng ritng oda luu the, kg/m3;
£ - vAn t8c dbng chdy, mfs;

& - gia tée treng trudng, m/s;

Z - chiBu cao cft chit Jong;

He ~ tré lyge dubmg Sng, m.

T phuong trinh (2.10} ta thify: khi vén t8e tang 1én thi 8p suft 8 gidm 4i hode
nguge lal. Nhy vay tai chd ddng chdy cia Tuw the o6 van tée 6n (midng ra cla ¥
phun) ta tao ra khdng gian ¢ dng thdng vol nai eBin hit chit idng hodc hai; chét ong
hay hai g8 duge hit v cubn theo dimg chiy. Nang suft vA 4p suft cda thist bi loal néy
tiy thudc vio vAn t6c cda ddng chay.

Thi€t bi 1am vide theo nguyén }¥ ndy duoc 4p dung Jd€ hit chan khong cho cde thist
bi ¢t dung dich. V& mat I¥ thuyst thi nd od thé tao ra dugn ¢han khéng hodn todn. Khi
dd trong didu kién 4p sulit khi quyén tde dung l&n mat thodng cfa b8 kit thi thist bj
nay ¢6 chidu cag hit t8f da d6i véi nude 1a:

N
Hy, = 760.133,322-— = 10,33mH,0.
m

Thift bi ndy chp phai cd phuong tién 44 tas ra choyfn 48ng litn tue ods ddng luy
th€ chinh (thudng ding bom Iy tam}. D€ bitn nang higng ddng nang thanh thé nang
thl gau khodng hut phai ldp thém 6ng con.

Phuoang phép tinh todn thist bl nay a8 d& c4p & phin sau,

12



