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HO MAY NEN DONG CO DIESEL TANG AP VA BIEN PHAP XU LY
THE SURGING OF TURBO CHARGER BLOWER ON MARINE DIESEL ENGINE
AND COUNTER MEASURES
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Tém tat

Trong khai thac, hién tuong bét 6n dinh dong khi nap & may nén téng 4p déng co diesel sé
g4y ra &m thanh khéac thuong & khu virc may nén hodc két hop véi rung ddng manh & té hop
tua bin tdng 4p kém theo s trao nguoc dong khi nap ra ngodi. Sw thuc hién turong nay xay
ra & khu virc méy nén nhung trong hdu hét cac tai liéu hién tai & Viét nam goi d6 /a hién
tuong “ho tua bin”. VAy nén chédng ching ta cén thay déi lai tén goi cho dung bén chét 1a “ho
may nén”?

Abstract

In operation, the phenomenon of instability of the air stream loaded into supercharged diesel
engines can cause abnormal sounds in the area of the blower or the combination of strong
vibration in turbo-charger attached airflow minute load back out. This phenomenon occurs in
all regions of blower but the Vietnamese document is it called "surging in turbine”. So we
need to change to "surging in blower” or not?

Thuat ng
- Tang 4p: tdng ap suét khéng khi nap bang thiét bj nén riéng;
- Tua bin - may nén: thiét bj st dung ndng luong khi xa dé quay tua bin lai may nén tang ap;
- Ho tua bin: hién tuong rung déng kem theo am thanh khu viee may nén khi déng co tang ap;
- Tuyén nap x&: c4c thiét bj trén duong nap khéng khi va durdng thai khi xa;

1. Biém phéi hgip cong tac tua bin - may nén va déng co diesel

Theo nguyén ly lam viéc clia dong co diesel tang ap, may nén (do tua bin lai) sé cung cép
khdng khi vao tuyén ‘hap, nap vao xi lanh qua co cau nap (thwe hién qua trinh chay sinh cong), qua
co' cAu xa va cac thiét bi tan dung nhiét (tuyén xa) réi dwoc thai ra ngoai. Nhw vay, néu coi may nen
nhw mot chiéc “bom” thi toan bod tuyén nap xa dong co diesel dugc xem nhw “hé théng van éng”.

Diém phéi hop cong tac cha “bom va hé théng” trén db thi “cot 4p - lwu lvong” dwgc md ta trén hinhl.

Trén hinh 1, diém ph6i hop pir 4 G
cong tac la giao diém A cla dac tinh
may nén véi vong quay khéng déi n
= const va d&c tinh sirc can tuyén
nap xa dong co G. V¢isécanhhiw | __---e---
han, dac tinh may nén khi n = const
lubn tén tai diém M (ho&c viing nhd)
c6 cbt ap cuc dai. Nhw vay, dac tinh
clla may nén va tuyen nap xa cé thé
cat nhau & 2 diém A va D (hinh 2).
Tinh chét cGa hai diém phéi hop
lam viéc nay hoan toan khac nhau:
A la diém 6n dinh trong khi D la
diém mét én dinh.

s = const

GIGa
P/Pe A

) 6ng”
2. Vung 6n dinh va mat 6n dinh
lam viéc cua tua bin - may nén

That vay, tai diém D, hé
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théng sé& lam viéc &n dinh néu khéng co6 bat ky mét yéu td bén ngoai nao tac dong lam thay déi lwu
lwong cla hé théng. Giad st xuat hién mot nhiéu loan lam luu lugng cla hé théng tang 1én, khi d6
cot 4p clia may nén tao ra twong (ng véi diém E |a p. con stirc can cla hé théng twong rng voi
diém F la pr. Nhwng vi pe > pr do do lwu Iu’o’ng qua hé thong sé tiép tuc tang. Trong trwong hop
nguwoc lai, néu nhiéu loan lam lwu lwong clia hé théng giam thi lvu lugng sé tiép tuc gidm. Noi cach
khac, hé théng khéng c6 kha nang tw 6n dinh.

Nhung néu diém phdi hop
céng tac 1a A, tac dong nhiéu loan 1am
tang lwu lvong sé lam cho cét ap cén
I&n hon cft ap do may nén tao ra,
lam cho lwu lwgng budc phédi gidm
xuéng. Nguoc voi trwong hop trén,
xung quanh diém A la ving ma hé
théng c6 kha nang tw 6n dinh.

P/Po Jr

Gia st tao tac dong lam tang
strc cadn cla hé théng, dwong dac
tinh cda hé théng sé dich lén phia
trén dén khi né tiép xuc véi dic tinh
may nén tai diém N (hinh 2). Biém N
sé€ la “gi¢i han”, chia dac tinh may

nén thanh hai viing: bén phai diém M la i ) S
vling 6n dinh con bén trai la ving mat Hinh 3. Bwong gi6i han phan ving on dinh va
&n dinh. mat on dinh

Vi diém N |udn rét gan voi M vi vay trong nhiéu truong hop nguoi ta lay M 1am diém phan
chia vung lam viéc 6n dinh va mat on dinh. Quy tich cac giém M; (hoac N) twong tng v&i cac toc do
quay cta may nén n; dwgc goi la dwong gidi han mat on dinh S - con goi la gidi han ho may nén
(hinh 3). Vang do thj bén trai dwdng gidi han ho S dwoc goi la vang ho (surging margin).
3. Xu hwéng Iwa chon ving |lam viéc cho tua bin - may nén

Trong thiét ké, cac théng sb co ban cla td hop tua bin - may nén duoc tinh toan theo cac
cong thre sau day:

) - Lwu lvong khéng khi lwu ddng dwoc tinh theo dd chénh ap suét ctia khéng khi qua vanh
tiet lwu nhw sau:

G =3.479aed”/y.Ap )

) trong do, o 1a hé s6 lwu lugng, € 1a hé s tinh dén dan nd khong khi, d dwong kinh 16 vanh
tiét lwu con y la khoéi lwgng riéng ctia khéng khi;

- Hiéu suét thyc clia may nén tinh theo ap suét, nhiét d6 khong khi 16i vao p, va ta; ap suét,
nhiét dé khéng khi 16i ra py va t, nhw sau:

N = h h @ )
Tk —Ta Pipe & - o
trong do, T," va T, Ia nhiét d6 e m=cor
dong khong khi quy vé trang thai ham, o
con 7 la ty sb tang ap suéat cia may F':r;
nén 7 =p./P,; _’_fr-—,"?-j:
Trén d6 thi, twong tng véi mot [ 4 ‘/'
gia tri toc do quay n; ctia may nén, hiéu g I = const
suat ca may nén n; tinh theo cong - “
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thire (2) c6 dang dwdng cong khép kin (hinh 4). Gié tri n tang 1én déng thdi xu hwéng dwong dac
tinh n; = const thu vao phia trong.

Db thi hinh 4 cho thay, 1an can khu vwc c6t ap cwe dai chinh 1a dwéng gi¢i han ho va lan
can vai no 1a vang hiéu suét Ién nhat. Chinh vi vay, viing lam viéc cla may nén dwoc lwa chon sat
v&i gidi han ho S clia may nén. Vung lam viéc PQ nhw moé ta trén db thi hinh 4 nhdm dam bao hiéu
suat cao nhuwng ciing du xa gi¢i han ho. Theo khuyén céo cla cac nha khoa hoc Nga, diém lam
viéc dinh mirc thudng duwoc lwa chon cach xa gi¢i han ho khodng tir 10 dén 15%.

Kinh nghiém thiét ké ctia nhiéu hang ché tao dong co diesel cting chi ra rang, tiy thudc vao
chling loai dong co va dép diém khai thac ma c6 thé lwa chon ché dé lam viép cla tua bin - may
nén sat v&i gidi han ho (dé dat tinh kinh té cao) hodc phai rdi xa gi¢i han ho (dé dat tinh an toan).

Tuy nhién trong thyc té, do tac dong clia cac nhiéu loan bén ngoai, tinh trang ky thuat cia
thiét bi, kinh nghiém khai thac,...hién twong ho van thuéng xuyén xay ra. Ho nhw ching ta da thay,
xay ra hoan toan bén phia may nén khi va c6 thé goi dé la “ho may nén” nhung cac tai liéu ky thuat
tiéng Viét thudrng goi dé 1a “ho tua bin”.

4. Quéa trinh ho may nén déng co diesel tang ap

Trong qua trinh hoat
doéng cua dong co diesel co
rat nhiéu yéu té gay nhiéu
loan lam thay ddi lwvu lwong e G
clla may nén cling nhuv strc ‘
cdn hé théng. Gia st hé
thébng tua bin - may nén
diesel dang 1am viéc 6n dinh
& diédm A. Cac nhiéu loan
lam lwu lwong cla hé théng
thay di c6 thé day diém phdi
hop cong tac tir A sang D la .
diém mét 6n dinh. Dac biét, .
cac nhiéu loan 1am tang strc H B--=""" =
can hé théng sé& day dwong L | i
dac tinh G thanh Gy (hinh 5). . S
Trong trwdng hop nay, diém et !
lam viéc cla hé thong Gl Gl
chuyén t* N sang H con

diem lam viéc clia may nén Hinh 5. Qua trinh ho may nén dong co diesel tang dp
chuyén ttr N qua D, G roi dén

F

H v&i lvu lwong am: khdng khi nap cé &p suét dang chuyén déng nguoc chiéu ra ngoai. Chu ky
nay lap lai lién tuc tao ra sy dao doéng va am thanh di¥ ddi & khu virc may nén khi - dé chinh la hién
twong “ho may nén”.

Chinh vi vay, cac yéu té nhiéu loan lién quan dén sy thay déi strc can hé théng la nguyén
nhan chinh gay ho may nén. Ngoai ra, do may nén dang dwoc dan dong truc tiép tir tua bin do do,
céac yéu td tac dong dén kha nang phat huy céng suét 6n dinh cho tua bin ciing la cac nguyé&n nhan
qguan trong gay ho may nén.

5. Nguyén nhan gay ho may nén va bién phdp xa ly
CAc phan tich trén cho thdy ho may nén l1a hién twong dwoc téng hop tir hai yéu tb sau day:

- C4c yéu t6 tiém an bén trong hé thong da day diém phdi hop cong tac dén gan hoac vao
trong vung gidi han ho hoac lam cho hé thong 1am viéc khéng 6n dinh;

- Yéu tb bén ngoai tac dong lam thay dbi tai clia dong co va ché do khai thac.

Phan tich téng thé cac yéu t6 trén day gidp cho ching ta théng ké dwoc cac nguyén nhan
gay ho va bién phap phong ngtra, x ly doi v&i hién twong nay.

5.1. Cac nguyén nhan gay ho may nén
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5.1.1. C4c nguyén nhan bén trong

_ Céc nguyén nhan bén trong gay ho phé bién nhat |a sy tac ban (lam tang strc can) clia cac
thiét bi doc theo tuyén nap xa cta dong co, trong do6 co6 thé bao gom:

- Sinh han gi6 (inter cooler) tc ban;
- Cac van mét chiéu trong hé thdng ting ap dung héc dwéi piston tac ban;

X - Clra nap hodc xu pap nap tac
ban; & pipo

- Ong phun tua bin tc ban;

- Cénh may nén hoac tua bin kém,
khéng céan bang;

- Thiét bj tan dung nhiét khi xa
(ham nuwéc tiét kiém, ndi hoi khi xa, bau
giam am, ...) tc ban;

Sy tac ban lam ting sirc can cac
thiét bi néu trén s& Iam d&c tinh hé théng
bi day 1én cao, tlr dworng Go 1én dac tinh
G, (hinh 6). Diém phéi hop cong tac ban
dau t» A sé bj day Ién A; gan véi gidi
han ho S. Himf 6. Djch ciuyén diem cong tic ve plia gicd han ho

GGy

CAc nguyén nhan bén trong |am cho hé théng lam viéc khéng 6n dinh c6 thé bao gom:
- Voi phun ket, chat lwong phun swong kém.
- Bom cao ap ho&c van xuét dau kém lam lvong phun va théi diém phun bj thay ddi;
- Chét lugng nhién liéu thay dbi (theo xu hwdng kém);
- Xu pap xa hodc nap bi kénh, déng khéng kin, chay thdi;
- Tinh trang so' mi xi lanh, piston kém; séc mang bi mon, gay;
- Cong suét cac xi lanh khéng déng déu.
5.1.2. Cac nguyén nhan bén ngoai va ché dé khai thdc déng co’
CAc nguyén nhan bén ngoai lam thay dbi phu tai déng co' c6 thé bao gém:
- Tau hanh trinh trong diéu kién thoi tiét xu, séng gié 1&n (dbi véi may chinh);
- Ché d6 khai thac véi mirc dd phu tai thay déi Ion (vi du ché dé lam hang cau tau véi may den);

Lién quan dén ché d6 khai thac co mét sb diém nhw gidam vong quay may chinh dot ngét
hodac viéc Iywa chon ché d6 khai thac cling nhw hiéu chinh b6 diéu téc khéng phu hop, ...

5.2. Mét s6 bién phdp phong ngura va xt¢ ly ho mdy nén

Bién phap phong ngira chinh 1a kiém soat théng s strc can théng qua cac thiét bj do strc
can thudc tuyén nap xa (vi du cac ong chir U). Ngoai ra can c6 ké hoach bao duwdng stra chira tua
bin, b hoi, bom cao ap, voi phun, ... va duy tri viéc do kiém tra cac théng s6 ciing nhw chinh dinh
ddng co'.

Tay theo nguyé&n nhan gay ho, cac bién phap xt ly ho may nén cé thé bao gom:
- Xa bét khi nap ra khéi hop gié nap tang ap;
- Gidm phu tai cho dong co;

- Thay dbi hwéng hanh trinh clia tau theo xu thé giam tac dong cuia séng gio;
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- Giam vong quay dong co tir tir hodc theo nhiéu cép;

6. Sw ¢6 ho may nén tai nha may dién Cai Lan Vinashin
6.1. Gidi thiéu

Nha may dién Cai Lan - Vinashin dwoc trang bi 6 t6 may dong co diesel lai phat dién, st
dung nhién liéu nang (dau FO) v&i cong suat mai to may phat la 7040 kW. Bong co diesel lai may
phat hdng FINCANTIERI C.N.l 16VA32, la dong co 4 ky, kieu chir V, 16 xi lanh, vong quay 750
vong/pht.

Hé thong tang ap cua dong co duwgrc trang bj 02 tua bin tang ap st dung nang lwgng khi xa
kiéu xung, moi tua bin st dung khi xa tr mét day xi lanh. Cac may nén dwoc két nbi vao mét sinh
han gi6 dé tir d6 nap vao khoang gié quét chung cla dong co.

Hién twong ho tua bin da xay ra thuwdng xuyén khi céng sudt cla may phat tang dén
khoang t» 2.5 dén 4.5 MW. Dién bién qua trinh nhw sau: Khi tai ting, ap suét gié ting ap bat dau
tang dan dén gia tri 1.4 bar thi may nén A bét dau ho, sau d6 dén B va qua trinh lién tuc dién ra
nhw vay. Néu gidm tai nhé hon 2.0 MW thi hién twong ho khéng xuét hién niva. Ngoai ra, sau mét
thoi gian ngan khai thac (ké tr khi dwoc bao dwéng), mirc cong suét xdy ra ho gidm dan. Khi xuét
hién ho, ngu®i van hanh budc phai giam cdng suét ctia tb may phat.

6.2. Cac thong sé do kiém tra

Viéc kiém tra do cac thong sé cong tac hién tai so v&i thdng sb cong tac khi thir may tai
xwdng cho ta mét so két luan sau:

- Nhiét do khi xa gira hai day A va B chénh |&ch nhau nhiéu, nén nhiét do khi xa vao tua bin
chénh nhau ttr 70 - 90 d0 ;

- Sé chi cta tryc ra BDT khac xa so voi gia tri the nghiém khi xuét xwong (Iéch khoang hon 2
vach) dieu nay c6 thé lam cho ddng co khdong phat huy dwoc hét cong suat;

- Nhiét do khi xa ra khéi xi lanh va trwéc khi vao tua bin binh thuéng (cao khéng dang ké);

- Téc d6 quay cla tua bin cao hon nhiéu so véi binh thuwdng (16 - 25)%

- Ap suét khong khi tang ap cao mét cach bat thudng (18 - 65)%;
6.3. Cac nguyén nhan c6 thé

Viéc kiém tra do cac thong sé cong tac hién tai so v&i thdng sb cong tac khi thir may tai
xwdng cho ta mét so két luan sau:

- T6 hop tuabin may nén
duwoc thiét ké trén quan diém wu A P rapp——"

z 7 = T i -
tién hiéu suat Ion nhat (hinh 7) nén
méy nén hoat dong rat gan voi Aren of Fghest .
“vung ho” (surging margln) Do vay e By g

chi can cac théng sb vao va ra cua
dong co thay ddi mot chat sé day
diém lam viéc cla may nén sang
“vung ho”;

- Céc théng sb dau vao cla
ddng co hién thoi bi sai khac so voi
gia tri thiét k& (nhiét do khi nap,
nhiét do nwéc lam mat cao);

- Khi xa sau khi qua tua bin
dwoc thiét ké qua néi hoi khi x& sau
dé mai xa ra moi trvdng nhwng hién
nay dwoc xa thang. Nhw vay, tro Hinh 7. Viing hiéu suét cao déng co' C.N.I 16VA32 hang
lyc sau tua bin d& gidm mot cach FINCANTIFRI
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dang ké da lam tang dong nang cla khi xa qua tua bin (tua bin s& quay nhanh hon) va dan téi dw
thtra khi nap;

- Chét lugng clia qua trinh chay khong t6t (hé thong nhién liéu, b hoi) cing gop phan lam
tang nang lwgng cla dong khi xa gay duv thira cong suat cla té hgp tuabin-may nén;

6.4. Cac bién phap xa ly

~ Trén co s& phdng doan nguyén nhan gay ho may nén, chung t6i da khuyén cao nha may
mot s bién phap xt& ly nhu sau:

- Xa cuéng blrc khong khi nap dé doi diém lam viéc clia may nén tang ap ra khadi “ving
ho”.

- Tang cwong 1dm mat khi nap (vé sinh sinh han gié, tang lwu lwgng nwéc vao sinh han);
- Hiéu chinh sy ddng déu vé cong suét gilra cac xy lanh va gitra hai day A va B;
- Kiém tra lai géc phun sém clia bom cao ap, tdng géc phun sém néu cé thé;

- Kiém tra, danh gia toan bo hé thdng nhién liéu (hé théng loc, xt¥ ly nhién liéu, bom cao ap,
voi phun) va phai thay méi néu can;

- C6 thé nghién ctru ché tao thiét bi phu tr' dé tw dong diéu chinh ap suat khong khi tang
ap theo phu tai nham duy tri dwoc hé s6 dw lwgng khong khi can thiét trong khi van kiem soat dwoc
hién twong “ho”.

7. Két luan

Ho may nén chinh |a hién twong ma thuat nglr tiér]g Viét quen goi la ho tua bin. Ho may
nén xay ra twong doi pho bién voi cac dong co co tang ap bang tua bin khi xa. Tuy nhién, viéc khac
pbuc khc“)ng’hé don gian boi 1€ ho chi la biéu hién cho rp(f)t béph nao do. bé khac phuc dugrc triét
dé va cé thé lam cha dwgc nd can c6 cac nghién clru tong thé, toan dién két hop ca ly thuyét lan
thwe nghiém.
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