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(57) Sang ché dé cap t6i phwong phap cip chat 16ng cho thiét bi phun mu
dién tir, va thiét bj phun mu dién t&r. Phuong phap cdp chét 16ng bao gém
cac bude: thu duogc tham sd phun mu ciia bd phan phun mu sau khi by phan
phun mii duoc ndi v6i mach; tinh toan cong sudt theo thoi gian thuc ctia bd
phan phun mu theo tham s6 phun mu; x4c dinh ty 1& thoi gian hoat dong ctia
bd phan cip khong khi so véi bd phan phun mu theo cong suét theo thoi
gian thuc; xac dinh chu ky hoat dong ctia bé phan cép khong khi theo ty 1€
thoi gian hoat dong; va diéu khién bd phan cip khéng khi dé cp khong khi
t61 bd phéan chira chét long theo chu ky hoat dong; hoac, thu dugc tham )
phun mu ctia bd phén phun mu sau khi by phan phun mu dugc ndi véi
mach; tinh todn cong suét theo thoi gian thuc cta bd phan phun mu theo
tham s& phun mu; xdc dinh céng suit dau ra cua bd phan cép khong khi
theo cong suét theo thoi gian thuc; va didu khién bd phéan cip khong khi dé

cép khong khi t&i bd phan chira chét 16ng theo cong suat dau ra.

| Thu dwere tham s6 phun mi cia bd phé'n phun ma
sau khi bé phin phun mi dwoc néi véi mach

v

Tinh toan cdng suat theo théi gI‘an thye cia bé phian
phun mi theo tham s6 phun ma

o T

Xéc dinh ty 1§ thevi gian hoat ddng cla bd phan cép i
!
]

khéng khi so véi bé phan phun mi theo céng suét
theo théi gian thyc

R oy
| Xac djnh chu ky hoat ddng cua b phan cap khéng
khi theo ty 1& théd gian hoat déng

Khi bd phan chuyén mach dwoc bat, diéu khien bd
phén cap khéng khi dé& cip khéng khi téi bg phan
chira chat léng theo chu ky hoat déng clia bd phan cép
khéng khi
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Linh vic ki thuit dwec dé cip
Sang ché @& cap t6i linh vuc k¥ thuat phun mu, va cu thé hon, sang
ché @ cap t6i phuong phép cip chat 16ng cho thiét bi phun mu dién t, va

thiét bi phun mu dién tir.

Tinh trang k§ thuit ciia sang ché

Trong linh vuc k§ thust phun mu, d4 biét nhiéu kiéu thiét bi phun mu
dién tir khac nhau vé cong suit va mirc tidu thu chét 1ong trong sir dung
thuc té. Vi du, khi cong suét cua 16 phun mu 1a cao, luong 16n cua chét
16ng phun mu s& duoc tidu thu & toc dd cao, va néu tbc do cap chit long
khong phu hop véi tbe d6 tidu thu chat 1ong, 16i phun mu sé& bi chdy kho.
Khi cong suét cta 15i phun mu la thép, lugng nho chit long s€ duoc tiéu
thy, va néu qua nhiéu chit 16ng duoc cép trong truong hop nay, chét 1ong
du thira trén 161 phun mu s& ro ra khoi thiét bi phun mu dién t&r. Céch thic
dé duy tri cAn bing gifta muc tiéu thy chat léng va mirc cAp chét 1ong trong

qué trinh phun mi 14 mot khé khin k¥ thuat can dugc khéac phuc.

Ban chit k§ thuit ciia sang ché

Do d6, muc dich cta sang ché 13 d& xuét phuong phap cap chat long
cho thiét bi phun md dién tir, va thiét bi phun mu dién tir nhim khac phuc
cac van dé theo k¥ thuat da biét.

Theo khia canh tht nhét, sang ché d& xuét phuong phap clp chét
16ng cho thiét bi phun mu dién tw, thiét bi phun mu dién tir nay bao gém bd

phan chua chét 16ng dwoc 1am thich tmg dé chira chat 16ng phun mu, bo
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phan phun mu dugc bd trf bén dudi bd phan chira chét 1ong, bo phan cép
Kkhong khi duoc 1am thich tng dé cép khong khi t6i b phan chira chat long
dé cép chét 16ng t6i bd phan phun mu, bé phén chuyén mach dugc lam
thich tmg d& didu khién bo phan phun mi, va bd phan diéu khién duge 1am
thich Gmg d& didu khién bd phan cAp khong khi hoat dong, khéc biét & chd,
phuong phap cAp chit 1ong nay bao gdm cac budc sau day:

bude S1: thu duge tham sb phun mu ctia b phén phun mu sau khi bd
phén phun mu dugc ndi v6i mach;

bude S2: tinh toan cong suét theo thoi gian thuc cuia bo phan phun
md theo tham s6 phﬁn mu;

budc S3: xac dinh ty 1& thoi gian hoat dong ctia bo phan cip khong
khi so v&i bd phan phun mu theo cong suat theo thoi gian thuc;

budc S4: xac dinh chu ky hoat dong cta by phan cap khong khi theo
ty 1€ thoi gian hoat dong; va

budce S5: khi b phéan chuyén mach dugc bat, diéu khién bo phan cép
khong khi d& cép khong khi t6i bo phan chita chat léng theo chu ky hoat
dong ctia bo phan cap khong khi.

Tt hon 13, tham sé phun mu bao gbém dién tro ctia bd phan phun mu.
Budc S2 bao gdm bude sau day:

tinh todn cong suat theo thdi gian thuc cuia b phan phun mu theo
dién tré ctia bd phan phun mu.

Tét hon 13, bude tinh todn cong suét theo thoi gian thuc cua bd phan
phun mu theo dién trd cuia bo phan phun mu bao gom:

thu dugc mbi tuong quan cla dién trg, dién ap va cong suit; va

tinh todn cong suat theo thoi gian thuc cuia bd phén phun mu theo
mdi twong quan cua dién trd, dién ap va cong suét, cling nhu dién tré cia
b6 phan phun mu.

Tét hon 13, bude S3 bao gom:
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thu dwoc mbi twong quan twong Gmg gitta ty 16 thoi gian hoat dong va
cong suét, trong d6 mdi twong quan twong Ung gifta ty 1& thoi gian hoat
dong va cong suat 12 mdi twong quan gifta ty 1€ thoi gian hoat dong cua bo
phan cap khong khi so v6i bd phan phun mu va cong suét cua bo phan phun
mu; va

x4c dinh ty 1é thoi gian hoat dong ctia bd phan cap khong khi so véi
b6 phan phun mu theo méi trong quan tuong ung gitta ty 1€ thoi gian hoat
dong va cong suit va cong suit theo thoi gian thuc.

Tét hon 13, bude S4 bao gom: |

ty 1& thoi gian hoat dong cua bo phén cép khong khi so véi bo phan
phun mu nhé hon hodc bang 1.

B4 phan chuyén mach duoc ndi voi bo phan didu khien va duge lam
thich tmg dé diéu khién trang thai Bat/Tét ctia bd phan phun mu.

Tt hon 13, bd phan chuyén mach bao g@)m chuyén mz}ch dua vao
dong khong khi hodc chuyén mach day.

Theo khia canh th hai, sang ché d& xuét thiét bi phun mu dién tur.
Thiét bi phun mu dién t&r nay cip chét long bang cach st dung phuong phap
cAp chat 1ong nhu néu trén.

Theo khia canh th ba, sang ché dé xuit phuong phép cép chét long
cho thiét bi phun mu dién tr bao gém bd phan chuta chit 16ng duogc 1am
thich tmg dé chira chét 16ng phun mu, bd phan phun mu duoc bd tri bén
du6i bd phan chira chit long, bd phan cAp khong khi dugc 1am thich ang dé
cép khong khi t6i b phan chira chat 1ong dé cap chét 16ng t6i bd phan phun
mu, bo phan chuyén mach dugc 1am thich tng dé diéu khién bo phan phun
mil, va bd phan didu khién duoc 1am thich dng dé diéu khién bo phan cap
khong khi hoat dong, phuong phap cép chét 16ng nay bao gdm cac budc:

bude S1: thu dugce tham sd phun mu ctia b phan phun mu sau khi bd

phan phun mu duoc noi véi mach;
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budc S2: tinh toan cong sudt theo thoi gian thuc ctia b phan phun
mi theo tham sé phun mu;

budc S3: xac dinh cong suat diu ra cua bod phan cép khong khi theo
cong suét theo thoi gian thyc; va

budc S4: khi bo phan chuyén mach dugc bit, didu khién bd phan cap
khong khi d& cép khéong khi t6i bd phan chira chét long theo cong suat dau
ra.

Tét hon 13, tham s phun mu bao gdm dién trd ctia b phan phun mu;
budc S2 bao gdbm:

tinh to4n cong suét theo thdi gian thuc clia by phén phun mu theo
dién trd chia bé phan phun mu.

tinh to4n cong suét theo thoi gian thyc cia bd phén phun mu theo
dién tré ctia bd phan phun mu bao gbm:

thu duoc mbi tuong quan cta dién trd, dién 4p va cong suét; va

tinh toan cong suét theo thdi gian thyc clia bd phén phun mu theo
méi tuong quan cua dién trd, dién dp va cong suat, cling nhu dién tré cua
b6 phan phun mu.

Tét hon 13, bude S3 bao gom:

thu dugc ngudng cong suét;

so sanh cong suét theo thoi gian thuc ciia by phan phun mu Vol
ngudng cong suét; va

néu cong suit theo thdi gian thyc nhé hon ngudng cong suét, thiét
1ap cong suat du ra ctia bd phan cap khong khi 1a mét nira cong sut; hodc

néu cong suit theo thoi gian thuc 16n hon hoac bing ngudng cong
suét, thiét 1ap cong suat d4u ra cta bd phan cip khong khi 1a cong suét tdi
da.

Tét hon 13, ngudng cong suét cua bo phan phun mu la 20 W.
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Tét hon 13, b6 phan chuyén mach duoc ndi véi bo phan didu khién va
duoc 1am thich tmg dé diu khién trang thai Bat/T4t ciia bd phan phun mu.

B6 phan chuyén mach bao gdm chuyén mach dua vao dong khong
khi hodc chuyén mach déy.

Theo khia canh thtr tu, sdng ché d& xuét thiét bi phun mu dién tr.
Thiét bi phun mu dién tir ndy cap chét 1ong bang cach str dung phuong phap
cAp chét 16ng nhu néu trén.

Sang ché c6 cac hidu qua c6 loi nhu sau. Phuong phap cép chat 1ong
cho thiét bi phun mu dién t theo sang ché bao gdm cac budc: thu duge
tham s phun mu ctia bd phan phun mu sau khi by phén phun mu dugc nbi
v6i mach; tinh todn cong suét theo thoi gian thuc ciia bo phén phun mu
theo tham s6 phun mu; x4c dinh ty 1€ thoi gian hoat dong cua bd phan cap
khong khi so v&i bd phan phun mu theo cong suét theo thoi gian thuc; xac
dinh chu ky hoat dong ctia b phén cap khong khi theo ty 1& thoi gian hoat
dong; va didu khién bo phan cip khong khi dé cép khong khi t&i bo phan
chtra chét 16ng theo chu ky hoat dong; hodc, thu dugc tham ) phun mu cua
bd phan phun mu sau khi b phdn phun mu duoc ndi voi mach; tinh toan
cong suét theo thoi gian thyc cua bd phan phun mu theo tham s6 phun mu;
xé4c dinh cong sudt dau ra ctia bo phan cap khong khi theo cong suét theo
thoi gian thyc; va didu khién b phan cAp khong khi dé cap khong khi t6i
bd phén chtra chét 16ng theo cdng suét dau ra. Theo cich nay, sing ché giai
quyét van dé 1a khé c6 thé duy tri can bang gifta muc tiéu thu chét 1éng
phun mu va muc cAp chét 1ong phun mu cta bd phan phun mu khi st dung
thue té thiét bi phun mu dién tor, nho d6 giai quyét cac vén d& cta o ri chat

16ng va trang thai chay kho, va cai thién cam gidc miéng cua nguoi dung.
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Mo ta vin tit cac hinh vé

Sang ché s& dugc mo ta ‘tié'p dudi day c6 dua vao cac hinh vé& kem
theo va cac phuong an thuc hién, trong do:

Fig.1 13 luu @b thé hién phwong phép cép chat 1éng theo phuong 4n 1
ctia sang ché;

Fig.2 14 so dd khdi thé hién cAu tric cta thiét bj phun mu dién tir theo
phuong 4n 1 va phuong 4n 2 cua sing ché;

Fig.3 1a d6 thi thé hién mbi tuong quan gitra cong sudt ctia bd phan
phun mu va muc tiéu thu chét 16ng phun mu theo mét phuong an thuc hién
cu thé cla phuong an 1 va phuong an 2 cla sang ché;

Fig.4 14 d6 thi thé hién mdi twong quan gifta ty 1& thoi gian hoat dong
cta bd phan cap khong khi so v6i b phan phun mu va cong suat cta bo
phan phun mu theo phuong 4n thuc hién thr nhét cta phuong 4n 1 cua sang
ché;

Fig.51a @b thi thé hién mdi twong quan gitra ty 18 thoi gian hoat dong
ctia bo phan cap khong khi so v6i bo phan phun mu va cong sudt ctia bd
phan phun mu theo phuong 4n thyc hién thi hai ciia phuong an 1 cua sang
ché; va

Fig.6 12 luu d6 thé hién phuong phap cép chit 1ong theo phwong 4n 2

cua sang ché.

M3 ta chi tiét sang ché

P& ¢6 thé hiéu 16 hon cac ddu hidu k¥ thuat, muc dich, va hiéu qua
cla sang ché, cac phuong an thuc hién cu thé clia sang ché sé dugc mo ta
chi tiét & day c6 dua vao cic hinh v& kém theo.

Phuong an 1
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Nhu dugce thé hién trén Fig.2, thiét bi phun mu dién tir bao gém bd
phén chira chat 1éng 1 dugc 1am thich tmg ¢é chira chét long phun mi, bo
phén phun mu 2 duoc bé tri bén dudi bo phan chira chat long 1, bo phan
cip khong khi 3 duogc 1am thich tng dé cAp khong khi toi bo phén chira
chat 1éng 1 @& thay d6i ap suét khong khi trong bd phén chira chat long 1 dé
cép chit 16ng téi bd phan phun mu 2, by phan chuyén mach 5 dugc lam
thich mg d& didu khién bd phan phun mi 2, va bd phan diéu khién 4 dugc
lam thich ung dé didu khién bd phan cép khong khi 3 hoat dong, trong do
bd phan chuyén mach 5 bao gdm chuyén mach dua vao dong khong khi
hodc chuyén mach ddy, va dugc ndi véi bo phan diéu khién 4 va duge lam
thich tng dé diéu khién trang thai Bat/Tat ctia bo phan phun mu 2.

Nguyén 1y hoat dong cua thiét bi phun mu dién t& nhu sau: khi thay
dbi cua ap suat khong khi trong bC) phan phun mu 2 duoc phét hién (nghia
13, khi nguoi dung hit vao), mach ctia bd phan phun mu 2 dugc diéu khién
dé dugc déng nhd chuyén mach day hodc chuyén mach dua vao dong
khong khi cia bo phan chuyén mach 5. Khi b phan phun mu 2 hoat dong,
chét 16ng phun mu s& duoc tiéu thy, bd phan cap khong khi 3 cung cap va
phan phéi khong khi téi bo phan chira chat 1ong 1, va véi su gia ting clia 4p
suét khong khi trong bd phéan chira chét long 1, chat 16ng phun mu trong bd
phén chua chét 1ong 1 s& dugc ép ra va dugc cap t6i bd phan phun mu 2.
Chn phai hiéu ring lugng khong khi dugc cép bdi bd phéan cap khong khi 3
t61 bo phén chtra chét 16ng 1 13 twong duong véi lugng chét 16ng phun mu
duoc cép bdi bo phéan chua chét 1éng 1 t&i bo phan phun mu 2, chét léng
phun mu duogc cép s& duoc tiéu thu bdi bd phan phun mu 2 dé phun mu, va
can phai duy tri can bang gifta lugng tiéu thy chét 16ng phun mu va lugng
cép chét 1ong phun mu cta bd phén phun mu 2. Luong khong khi d cap
b&i b phan cap khong khi 3 ¢6 lién quan t6i tdc do cap khong khi va thoi
gian hoat dong (nghia 13, thoi gian cap khong khi) ctia bo phan cap khong
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khi 3, vi thé Iugng chét 16ng da cép béi bd phan chira chat long 1 ¢6 thé
duoc xac dinh theo tdc dd cép khong khi va thoi gian hoat dong cua bd
phan cép khong khi 3. Lugng chit 16ng phun mu duge tiéu thu béi by phan
phun mu 2 c6 lién quan to1 cOng sult dau ra va thoi gian hoat dong (nghia
13, thoi gian phun mu) ctia bd phén phun mu 2, tdc d6 tao ra nhiét c6 thé
duoc x4c dinh theo cong suat dau ra ctia bd phan phun mu 2, va tdc do tidu
thu chét long phun mu co6 thé duogc xac dinh theo tdc d6 tao ra nhiét, vi thé
luong chét 16ng phun mu dugc tiéu thy béi bd phén phun mu 2 c6 thé duoc
bién ddi thanh luong khong khi da cAp bodi bd phan cép khong khi 3 & cong
suat dau ra nhat dinh; tiép do, c6 thé thu dugc mdi twong quan twong Ung
gitra ty 1& thoi gian hoat dong ctia bd phan cap khong khi 3 so vdi bd phan
phun mu 2 va cong suét ctia bé phan phun mu 2, va luong chét 16ng phun
mit duoc cAp t6i bo phan phun mi 2 6 thé duge diéu khién bang cach kiem
sodt chu ky hoat ddng ctia bd phan cép khong khi 3 d& duy tri cAn bang
gitta luvong tiéu thu chét 16ng phun mu va lugng cAp chat 16ng phun mu cua
b6 phan phun mu 2, nho d6 ngén chén ro ri chét 1ong va trang thai chay kho
cta 101 phun mu.

Cu thé 13, nhu dugc thé hién trén Fig.1, phuong phép cap chat long
bao gdm céac budc sau day.

Budc S1, bd phan phun mu 2 duoc ndi véi mach, va tiép d6 tham 36
phun mu cta bd phén phun mu 2 dugc nhén dang va thu nhén, trong dé
tham sb phun mu bao gém dién tré cua bd phan phun mu 2.

Budc S2, cong suét theo thoi gian thuc ctia b phan phun mu 2 duge
tinh toan theo tham sb phun mu: cong suét theo thoi gian thuc clia bd phan
phun mu 2 dugc tinh toan theo dién tré cia bd phan phun mu 2 dugc phat
hién theo thoi gian thyc. Cu thé 13, budc tinh todn cong suét theo thoi gian
thuc bao gébm: thu dugc dién tré va dién ap dau ra theo thoi gian thuc cua

bo phan phun mu 2; va tinh toan cong suat theo thoi gian thuc ctia bd phén
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phun mu 2 theo méi twong quan cua dién trg, dién 4p va cong suét, cling
nhu dién tré cua bd phan phun mu 2, trong do mdi twong quan cta dién trd,
dién 4p va cong suét ctia bd phan phun mu 2 1a: P=U%R (trong do6 P 1a cong
suét, U 1a dién 4p, va R 14 dién trd). Theo cach nay, sau khi bd phan phun
mu 2 duge nbi v6i mach, cong suét theo thoi gian thuc cua bd phén phun
mu 2 c6 thé duoc tinh toan theo dién tré va dién ap da phat hién cia bo
phéan phun mu 2.

Budc S3, ty 1é thoi gian hoat dong cia bd phan cép khong khi 3 so
v6i bo phan phun mu 2 duoc x4c dinh theo cong suét theo thoi gian thuc
duoc tinh toan & budc S2.

Cu thé 13, budc S3 bao goém thu dugce méi trong quan tuong Ung gitta
ty 16 thoi gian hoat dong va cong suét, trong d6 mdi twong quan tuong ing
gifia tj 18 thoi gian hoat dong va cong suét 1a moi tuong quan gilta ty 1¢ thoi
gian hoat dong cta bo phan cap khong khi 3 so v6i bd phan phun mu 2 va
cong suét cia bd phan phun mu 2.

Ty 1é thoi gian hoat dong ctia bd phan cap khong khi 3 so véi bd
phan phun mu 2 dugc xac dinh theo méi twong quan tuong Ung gitra ty 1&
thoi gian hoat dong va cong sudt va cong suét theo thoi gian thuc, trong d6
ty 18 thoi gian hoat dong cua bd phén cap khong khi 3 so v6i bd phan phun
mu 2 nho6 hon hodc bang 1.

Budc S4, chu ky hoat dong cua bo phén cép khong khi 3 dugc xac
dinh theo ty 1€ thoi gian hoat dong.

Cu thé 13, thu duogc thoi gian phun mu (thoi gian hoat dong) cua bo
phan phun mu 2, va chu ky hoat dong ctia b phén chp khong khi 3 dugc
tinh todn theo ty 1€ thoi gian hoat dong.

Budc S5, khi bd phan chuyén mach 5 dugc bat, b phan cap khong
khi 3 dwgc didu khidn dé cAp khong khi t6i bo phan chira chét 1éng 1 theo
chu ky hoat dong.
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C6 thé thu duoc mdi twong quan gitta ty 18 thoi gian hoat dong cua
bd phan cip khong khi 3 so v6i bd phan phun mu 2 va cong sudt cua bd
phan phun mu 2 béng cach thir nghiém nho cic budc sau day: cac mau tiéu
chuin cta bd phan phun mu 2 v6i cdc cong suat khac nhau dugc thu
nghiém dé phét hién muc tiéu thu chét 16ng phun mu ctia bd phén phun mu
2 trong khoang thoi gian phun mu ¢ dinh & cic cong suét khac nhau va
duoc bién dbi thanh tdc do tidu thu chat 16ng phun mu cua bo phén phun
mu 2; lugng chit 1éng phun mu dugc ép ra clia bo phén chira chat long 1
(nghia 12, luong chét 16ng phun mu dugc cAp téi bd phan phun mu 2) khi bd
phan cép khong khi 3 cip khong khi t6i bo phan chira chat 16ng 1 trong
khoang thoi gian hoat dong ¢d dinh duoc phat hién bang céch thtr nghiém,
va dugc bién dbi thanh téc d6 cap chat 16ng t6i bd phan phun mu 2, va thu
duogc luong khong khi d3 cap boi bo phan cAp khong khi 3 (nghia 14, lugng
chét 16ng phun mu da cip boi bd phan chira chét 16ng 1) trong khoang thoi
gian ¢b dinh. C6 thé thu dugc mbi twong quan tuong Gng gilta cong sudt
cia bo phan phun mu 2 va lugng ti€u thy chit 16ng phun mu bang cach tht
nghiém, thu duoc mdi twong quan twong Umg gilta mirc chp chit long phun
mui va mirc tidu thu chat 1éng phun mu ctia by phan cip khong khi 3 va b6
phan phun mu 2 trong cung thoi gian hoat dong, va ciing thu duoc moi
tuong quan tuong tng gitta téc do cAp chat long va téc do tidu thu chat 1ong
ctia bd phan phun mu 2; va sau cung, ty 1¢ thoi gian hoat dong ctuia bo phan
cap khong khi 3 so v6i bd phan phun mu 2 & cac cong suét khac nhau cta
b6 phan phun mu 2 ¢6 thé dugc x4c dinh theo yéu cAu dé duy tri can bing
gitta muc cap va tidu thy chit 16ng phun mu cta bo phan phun mu 2 trong
str dung thuc té.

Danh sach dit liéu dugc vé theo dit liéu thu dugc bang cach thu
nghiém, va dugc hru trir tU trudce trong bd phan diéu khién 4; trong hoat

dong thuc té. bod phan diéu khién 4 tim duoc ty 1€ thoi gian hoat dong tuong
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ung tir danh sach dir liéu theo cong suét theo thoi gian thuc da nhan dang
cta b6 phan phun mu 2 va thu dugc chu ky hoat dong mong mudn ciia bd
phén cip khong khi 3 theo ty lé thoi gian hoat dong va thoi gian hoat dong
thuc té ctia bd phan phun mu 2; va khi b¢ phan chuyén mach 5 duogc bat, bo
phan cdp khong khi 3 dwoc diéu khién dé cip khong khi téi b phan chira
chét 1éng 1 theo chu ky hoat dong. Hodc, d6 thi quan hé cta ty 1& thoi gian
hoat dong cta bd phan cip khong khi 3 so véi bd phan phun mu 2 va cdng
suit ctia bd phan phun mu 2 dugc vé theo dit lidu thu dugc bang cach thu
nghiém, trong d6 dd thi quan hé co thé 1a dudng cong diéu chinh dugc luu
trit tir trude trong bd phén diéu khién; trong hoat dong thuc té, bo phan diéu
khién 4 tim duoc ty 18 thoi gian hoat dong tuong tmg tir dudng cong diéu
chinh theo cong suét the;o thoi gian thuc d3 nhan dang cua bd phan phun
mu 2 va thu dugce chu ky hoat dong mong mudn ciia bo phan cap khong khi
3 theo ty 1€ thoi gian hoat dong va thoi gian hoat dong thuc té cta bd phén
phun mu 2 (thdi gian hut thuc t& cta ngudi dung); va khi b phan chuyén
mach 5 dugc bat, bd phan cép khong khi 3 duogc diéu khién dé cép khong
khi t6i bd phan chira chat 1éng 1 theo chu ky hoat dong. Hoic, d6 thi quan
hé cua ty 186 thoi gian hoat dong cta bd phan cip khong khi 3 so véi bo
phan phun mu 2 va cong suét tuong tmg cia bd phan phun mu 2 duge v&
theo dir liéu thu duge bang cach thir nghiém, trong d6 dd thi quan hé c6 thé
14 d thi dudng thing hodc dd thi dudng nét dit, dd thi dudong thing c6 thé
12 tang dan hodc dang bac, nhu duoc thé hién trén Fig.3 téi Fig.4, va dd thi
duong thing hodc @6 thi dudng nét dat duge luu trit tir trude trong bd phan
diéu khién 4; trong hoat dong thuc té, bd phéan didu khién 4 tim dugc ty 18
thoi gian hoat déng twong tmg tir dd thi dudng thang theo cong sut theo
thoi gian thuc da nhin dang cua bo phan phun mu 2 va thu duoc chu ky
hoat dong mong mudn cta bd phan cép khong khi 3 theo ty 1é thoi gian

hoat dong va thoi gian hoat dong thuc té ctia bo phan phun mu 2 (thoi gian
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hut thuc té cua nguoi dung); va khi b phén chuyén mach 5 dugc bat, bd
phan cép khong khi 3 dugc diéu khién dé cép khong khi téi by phén chira
chét long 1 theo chu ky hoat dong. Theo cach nay, cin bang gitta mirc tidu
thy va mtc cip chit 1éng phun mu cta bd phan phun mu 2 dugc duy tr,
nho d6 giai quyét cic vAn dé cta rd ri chat 16ng va trang thai chay kho, va
cai thién cam gidc miéng cia ngudi dung.

Theo mdt phuong an thuc hién cu thé, 11 mau tiéu chuan bd phan
phun mu véi cac dién tré khac nhau dugc thir nghiém ¢ dién ap dau ra 1a
4,2 V, cac cong suét ctia cac mau tiéu chuén cua bd phan phun mu 2 duoc
tinh toan theo cdng thirc: P=U%R, va cdc miu tiéu chuan cta bd phan phun
mi 2 v6i cic cong suat khac nhau dwoc Iap trén cAc thiét bi phun mu dién
tir & tao ra nhidu thiét bi phun mu dién tir, cic thiét bi ndy duoc thi
nghiém nhu sau: nguoi dung thuc hién ting lan hut trong 2 gidy va tiép d6
dirng trong 8 gidy, lwong khong khi dugc hit boi nguoi dung trong ting lan
hat 13 35 ml, va tdc do hit 1a 17,5 ml/gidy; cac thiét bi phun mu dién tur
duoc can trude khi tidu thu chét 1ong phun mu (trude khi hut) va sau khi
tiéu thu chét léng phun mu (sau 100 14n hat) dé thu duoc trong lugng cla
chét 16ng phun mi duoc tiéu thu trong timg 1in hut, va bang cch thu
nghiém, trong lugng riéng cta dung dich thudc 14 14 1,14 g/ml, vi thé thu
duoc thé tich chit 16ng duoc tiéu thy trong timg lan hut (lwong tiéu thu chét
long phun mu cua tung lan hut). Dit liéu thir nghiém cu thé dwoc thé hién
trong Bang 1:

Bang 1: dit liéu thir nghiém cua 11 mAu tiéu chuin bd phan phun mu

vdi cac dién trd khac nhau

Cong suat cua cac

SO | Pién trd cua cac X 2 Mitc giam trong | Mtrc tiéu thu chat
, X ea 2 1A mau tiéu chuan ] o
tht | mau tiéu chuan bd lugng sau 100 long phun mu cua

bd phan phun mu

tu | phén phun mu (Q) W) 1an hut (g) tirng 1an hut (mg)
1 0,45 39,2 1,55 15,5

0,5 35,2 1,35 13,5
3106 29.4 1,05 10,5
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4 08 22 0,88 8,8
5 [009 19,6 0,81 8,1
6 |1,0 17,6 0,77 7,7
7 1.1 16 0,73 73
8 |12 14,7 0,71 7.1
9 |13 13,5 0,67 6,7
10 |14 12,6 0,6 6

11 |15 11,7 0,56 5,6

D6 thi quan hé ctia mic tiéu thy chét 1ong phun mu cua bd phan phun
mu 2 (muc tiéu thu chét léng phun mu cta ting 14n hit) va cong suét ctia
bd phan phun mu 2 (cac mau tiéu chudn ctia bd phan phun mu 2) duoc vé
theo dit liéu néu trén, nhu dugc thé hién trén Fig.3; béng cach thir nghiém,
c6 thé thiy rang véi su gia ting clia cong suét ctia bd phan phun mu 2, muc
tidu thu chét 1éng phun mu s& trd nén 16n hon, va lugng khong khi can
duoc cAp t6i bo phan chira chét 1ong 1 boi bo phén cap khong khi 3 s& tro
nén 16n hon, vi thé thoi gian cap khong khi ctia bd phan cap khong khi 3 s&
dai hon, va chu ky hoat dong cua bo phan cap khong khi 3 s& 16n hon.

Bing cach thir nghiém, dit lidu lién quan ctia bd phan cap khong khi
3 duoc phét hién, trong d6 dit liéu nay c6 luong khong khi da cap boi bd
phan cap khong khi 3 (lugng chét 1ong phun mu dugc cip) trong khoang
thdi gian ¢b dinh; thu dugc mdi twong quan tuong Ung gitta muirc cép chat
16ng phun mu va muc tiéu thu chét 16ng phun mu trong cung thoi gian hoat
dong ctia bo phan cap khong khi 3 va bd phén phun mu 2, va con thu duoc
méi twong quan twong ung gitra tbc dd cAp chét long va tdc do tidu thu chét
léng ctia bd phan phun mu 2; dd thi quan hé cua ty 1€ thoi gian hoat dong
ctia bd phan cép khong khi 3 so v6i bd phén phun mu 2 va cong suit cia bd
phan phun mu 2 duge vé theo dit liéu thu dugc bang cach thtr nghiém, trong
do6 theo mot phuong an thuc hién cu thé, @6 thi quan hé thu dugc dugc thé
hién trén Fig.4; do thi quan hé duoc luu trir tir trudc trong bd phan diéu

khién 4; sau khi bd phan phun mu 2 duoc ndi v&i mach 4,2 V, dién tré cla
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bd phan phun mu 2 dugc ty dong nhan dang va la 1,0 €, dién ap cua bo
phan phun mu 2 1a 4,2 V, cong suét theo thoi gian thuc ctia bd phan phun
mu 2 13 17,6W bing cach nhan dang va tinh toan, va bd phan diéu khién 4
phat hién dugce ty 1€ thoi gian hoat dong twong Umg voi cong sudt theo thoi
gian thuc 17,6 W 1a 0,36 theo dd thi quan hé dugc luu trit tir trude trong do;
thoi gian hut thuc t& clia ngudi dimg 13 18, vi thé chu ky hoat dong cia bd
phan cép khong khi 3 1a 36%; va khi bo phan chuyén mach 5 duoc bat, bo
phan cAp khong khi 3 dugc didu khién dé cap khong khi t6i bo phén chia
chét 1ong 1 theo chu ky hoat dong cAp khong khi, nghia 14, bd phan cap
khong khi 3 duoc khoi dong va dimg rat thuong xuyén theo chu ky hoat
dong 13 36% trong khoang thoi gian hut 1S ctia nguoi dung, va ty 18 thot
gian bat cia mach cta bd phan cép khong khi 3 13 36%.

Theo mot phuong 4n cu thé khéc, dd thi quan hé thu duogc duge thé
hién trén Fig.5; d thi quan hé duoc luu trit tir trude trong bd phén diéu
khién 4; sau khi bé phan phun mu 2 dugc ndi v&i mach 4,2 V, dién trd cla
bd phan phun mu 2 duogc tu déng nhan dang va 1a 0,45 Q, dién ap cua bd
phan phun mu 2 1a 4,2 V, cong suét theo thoi gian thuc cta bd phan phun
mu 2 13 39,2 W bing cich nhan dang va tinh toan, va bd phan diéu khién 4
phat hién dugc ty 1€ thoi gian hoat dong tuong g véi cong sudt theo thoi
gian thyc 39,2 W 1a 0,8 theo dd thi quan hé dugc luu trit tr trude trong do;
thoi gian hut thuc t& cia ngudi ding 13 18, vi thé chu ky hoat dong cta bd
phan cép khong khi 3 1a 80%; va khi bo phan chuyén mach 5 duoc bat, bd
phan cép khong khi 3 dugc didu khién dé cap khong khi t6i bo phan chira
chit 1ong 1 theo chu ky hoat déng cAp khong khi, nghfa 13, bd phén cap
khong khi 3 duogc khoi dong va dung rat thuong xuyén theo chu ky hoat
dong 1a 80% trong khoang thoi gian hit 1S ctia nguoi dung, va ty 1¢ thoi
gian bat ciia mach cta bd phan cép khong khi 3 1a 80%.

Phuwong an 2
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Nhu duoc thé hién trén Fig.2, thiét bi phun m dién t bao gdm bd
phén chira chét 1éng 1 duoc 1am thich tng dé chira chit long phun mu, bd
phan phun mu 2 dugc bb tri bén dudi bo phan chia chét long 1, bé phén
cAp khong khi 3 dugc 1am thich tmg dé cap khong khi téi b phan chira
chét léng 1 dé thay dbi 4p suét khong khi trong bo phén chira chét léng dé
cap chét long t6i bo phan phun mu 2, bd phén.chuyénlnach,S duogc lam
thich tmg d& didu khién b phan phun mi 2, va b phan diéu khién 4 dugc
]am thich Gmg dé didu khién bo phén cip khong khi 3 hoat dong, trong d6
b6 phan chuyén mach 5 bao gdm chuyén mach dua vao dong khong khi
hodc chuyén mach déy, va dugc ndi véi bod phan diéu khién 4 va dugc 1am
mmhﬁngdé&élhﬁ&mmmgHMiBaﬂﬁtmhb@ph@qﬂmnnm2.

Nguyén 1y hoat dong cua thiét bi phun mu dién t& nhu sau: khi thay
dbi cua ap sult khong khi trong by phan phun mu 2 dugc phét hién (khi
ngudi ding hut thude), bd phan phun mi 2 duge diéu khién dé duge ndi véi
mach nho chuyén mach déy hoac chuyén mach dua vao dong khong khi cua
bo phan chuyén mach 5; khi bo phan phun mi 2 hoat dong, chéit 16ng phun
rn&séduqcﬁéuthu,béph@ncépkhﬁngkhi3cungcépvéphénphéikhéng
khi t&i bd phan chtra chat léng 1, va vé6i su gia ting cla 4p suat khong khi
trong bd phan chira chét 16ng 1, chat 1éng phun mu trong bo phén chira chat
long 1 s€ cTudc ép ra va dugc cap t6i bd phan phun mu 2; can phai hiéu ring
luong khong khi duoc cAp boi bd phan cAp khong khi 3 t6i bd phan chira
chét 16ng 1 13 tuong duong voi luong chét léng phun mu dugc cap bai .b(f)
ph@1ch&ach&ﬂéng1téib@phanphunrnﬁ2,ch&ﬂéngphunrnﬁduqccép
s& duoc tiéu thu béi b phan phun mu 2 dé phun mu, va can phai duy tri cdn
béng gifta mirc tiéu thu chét 16ng phun mu va muc cAp chét 1ong phun mu
cuia bd phan phun mu 2; lugng khong khi da cap boi bo phan cap khong khi
3 ¢6 lién quan té1 cong suat dau ra va thoi gian hoat dong (thoi gian cap

khong khi) ctia bo phan cép khong khi 3, vi thé toc do tao ra khong khi (tdc
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{6 chp khong khi) c6 thé duoc xéc dinh theo cong suat du ra clia bd phan
cap khong khi 3; lugng chét 16ng phun mu duge tiéu thu béi bo phén phun
mu 2 cé lién quan té1 cong suat dau ra va thoi gian hoat dong (thoi gian
phun mu) ctia bo phan phun mu 2, tdc d6 tao ra nhiét cé thé duoc xac dinh
theo cong suét ddu ra ctia bd phan phun md 2, va tée o tiéu thu chét long
phun mu c6 thé duogc xac dinh theo tdc do tao ra nhiét, vi thé luong chat
16ng phun mi duoc tidu thy béi bo phan phun mi 2 c6 thé duoc bién doi
thanh luwgng khong khi da cAp boi bo phan cap khong khi 3 & cung thoi gian
hoat dong (thoi gian cap khong khi bang thoi gian phun mu); cdng sudt dau
ra mong mudn dbi véi bo phan cip khong khi 3 duge tinh todn theo luong
cap khong khi can thiét, va luong chat 16ng phun mu dugc cAp t6i bd phan
phun mu 2 c6 thé duogc diéu khién bing cach kiém soat cong suét dau ra cia
bd phéan cip khong khi 3 dé duy tri can bang gifta mirc tiéu thu chét 16ng
phun mu va mirc cép chit 16ng phun mu ciia bo phan phun mu 2, nho d6
ngan chan ro ri chét 16ng va trang thai chdy kho ctia 16i phun mu.

Cu thé 13, nhu duoc thé hién trén Fig.6, phuong phap cép chit long
bao gdm cac budc sau day.

Bu6c S1, bd phan phun mu 2 duge néi véi mach, va tiép dé tham so
phun mu ctia bd phan phun mu 2 dugc nhan dang va thu nhén, trong doé
tham s& phun mi bao gdm dién tré ctia bd phan phun mu 2.

Budc S2, cong suat theo thoi gian thyc ciia bd phan phun mu 2 dugce
tinh to4n theo tham s phun mu: cdng suét theo thoi gian thuc clia b phén
phun mu 2 dugce tinh toan theo dién tré ctia bo phén phun mu 2 dugc phat
hién theo thoi gian thuc. Cu thé 13, thu duoc méi twong quan theo thoi gian
thuc cua dién tro, dién 4p va cong suét cta bo phan phun mu 2; va cong
suit theo thoi gian thuc cia bd phan phun mu 2 duge tinh toan theo méi
twrong quan cua dién trd, dién dp va cong suét, cling nhu dién tré ctia bd

phin phun mu 2, trong d6 moi tuong quan ctia dién trd, dién ap va cong
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suit ctia bo phan phun mu 2 13 P=U%R (trong d6 P la cong suét, U 1 dién
4p, va R 1 dién tr&). Theo cach nay, sau khi b phén phun mu 2 duoc nbi
v61 mach, cong suét theo thoi gian thuc cua bd phan phun mu 2 ¢6 thé duoc
tinh toan theo dién trd va dién 4p da phat hién ctiia bd phan phun mu 2.

Buéc S3, cong sudt dau ra cla bd phin cap khong khi 3 duoc xé4c
dinh theo cong suét theo thoi gian thue duge tinh toan & bude S2.

Budc S4, khi bd phan chuyén mach 5 dugc bét, bd phan cap khong
khi 3 dwoc didu khién dé cAp khong khi téi b phan chira chat 1ong 1 theo
cong sudt dau ra.

Hon nita, & budce S3, thu dugc ngudng cong sudt; cong suét theo thoi
gian thuc ciia bo phan phun mu 2 dugc so sinh v6i ngudng cong sut; va
néu cong suét theo thdi gian thuc nhé hon ngudng cong suét, cong suat dau
ra cia bo phan cép khong khi 3 duoc thiét 1ap 14 mot ntra cOng suét; hoac
néu cong suét theo thoi gian thuc 16n hon hoiac bang ngudng cong sudt,
cong suat dau ra ctia bd phan cap khong khi 3 dugc thiét 14p 1 cong suét tdi
da.

Co thé thu dugc ngudng cong suit bang cach thir nghiém nho céc
budc sau diy: cac mau tiéu chuén cta b phan phun mu 2 véi cic cong suét
khac nhau duogc thit nghiém dé phat hién muc tiéu thy chit 16ng phun mu
ctia bd phan phun mu 2 trong khoang thoi gian phun mu c¢b dinh & cc cong
suat khac nhau, thu duoc méi twong quan twong Gng gitra muc tiéu thy chét
16ng phun mu cua bd phén phun mu 2 va cdng suét ctia bd phan phun mu 2,
va muc tiéu thu chét 1ong phun mu ¢6 mbi twong quan dong bién véi cong
suit cta bd phan phun mu, nghia 13, muc tiéu thu chit 16ng phun mu s&
ting v&i su gia tdng cua cong suét ctia b phan phun mu 2 va s& giam véi sy
suy giam cua cong suét ctia bd phan phun mu 2; ngudng cong suét c6 thé
duoc thiét 1ap theo mdi tuong quan twong Gng, va muc tiéu thu chét 16ng

phun mu twong ng véi ngudng cong suat c6 the duoc thay trén mot duong
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cong; cOng suit theo thoi gian thuc ctia b phan phun mu 2 duge so sanh
voi ngudng cong suit; néu cong suét theo thoi gian thuc nho hon ngudng
cong suit, cong sudt dau ra ctia bo phan cap khong khi 3 1a thap; hoic, néu
cong suat theo thoi gian thyuc 13 16n hon ngudng cong sut, cong suét dau ra
ctia bd phan cip khong khi 3 12 cao.

Ngudng cong suét cta bo phan phun mu 2 duoc thiét 1ap 13 20 W.
Khi cdng suét theo thdi gian thyc cia bd phan phun mu 2 tién dén ngudng
cong suét, nghia la, cOng suét theo thoi gian thuc ctia bd phén phun mu 2
16n hon hodc bang 20 W, lugng nhé ctia chit 16ng phun mu sé& dugc tiéu thy
bdi bd phan phun mu 2, va dé duy tri can bing gilta mirc clp va tiéu thu
chét 16ng phun mu cda bd phén phun mu 2, lugng 16n cua chét 1ong phun
mu can phai duoc cap, cong suét du ra cta bd phan cap khong khi 3 can
phai cao dé dam bao rang luong khong khi 16n duoc cap boi bd phén cp
khong khi 3 @é cho phép luong chét 16ng 16n c6 thé dugc ép ra cta bd phan
chtra chit long 1; va trong trudng hop nay, bd phan cap khong khi 3 can
phai hoat dong & cong suét téi da @& duy tri can bang gifta mirc cap va tiéu
thu chat 1ong phun mu cia bd phan phun mu 2. Khi cong suit theo thoi gian
thuc cua bd phan phun mu 2 khong tién dén ngudng cong sudt, nghia 13,
cong suét theo thoi gian thuc cia by phan phun mu 2 nhé hon 20 W, luong
nho ctia chat 16ng phun mu s& dugce tiéu thu boi bd phan phun mu 2, va dé
duy tri cin bang gifta muc cip va tidu thy chit 16ng phun mu cta bd phén
phun mu 2, luong nho cua chét 16ng phun mu can phai duoc clp, cong sudt
dAu ra ctia bd phan cip khong khi 3 can phai thip dé dam béo rang luong
nho cta khong khi duoc cap bdi bo phan cap khong khi 3 dé cho phép
luong nhd chit 1éng c6 thé duoc ép ra ctia by phan chira chét long 1; va
trong truong hop nay, bo phan cép khong khi 3 chi can hoat dong & mot
ntra cong sut dé duy tri can bang gitta muic cAp va tiéu thy chét 16ng phun

mu cta bd phan phun mu 2. Theo cach nay, cic van dé cta ro ri chat long
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va trang thai chay khd duoc giai quyét, va cam gidc miéng clia ngudi dung
dugc cai thién.

Theo mot phuong 4n thuc hién cu thé, 11 mau tiéu chuin ctia bd
phan phun mu 2 véi cac dién tré khac nhau duge thir nghiém ¢ dién ap dau
rala 4,2 V, cac cong suét ctia cdc mAu tidu chudn ctia bo phan phun mu 2
duoc tinh todn theo cong thirc: P=U*R, va céc mAu tiéu chuan cta bd phan
phun mu 2 véi céc cdng suat khac nhau duoc lap trén cac thiét bi phun mu
dién tir dé tao ra nhidu thiét bi phun mu dién ti, cic thiét bi nay duoc thir
nghiém nhu sau: nguoi dung thyc hién timg ]an hut trong 2 gidy va tiép do
dirng trong 8 gidy, lwong khong khi dugc hit boi nguoi dung trong tung lan
hut 12 35 ml, va téc d6 hit 1a 17,5 ml/gidy; cac thiét bi phun mu dién tir
duoc can trude khi tidu thu chat 1éng phun mu (trude khi hit) va sau khi
tiéu thu chit 16ng phun m (sau 100 1an hit) dé thu dugce trong lugng clia
chét 16ng phun mu dugc tiéu thu trong ting lAn hat, va bang cach thir
nghiém, trong luong riéng cta dung dich thube 14 1a 1,14 g/ml, vi thé thu
duoc thé tich chit 1ong duoc tiéu thy trong ting 14n hat (muc tiéu thu chét
16ng phun mu cta timg 1an hit). Dt lidu thir nghiém cu thé dugc thé hién

trong Bang 2.
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Bang 2: dit liéu thir nghiém cta 11 mAu tiéu chudn bd phan phun mu

vdi céac dién tréd khac nhau

. | pientroctacac | COPESUALCER | h i giam Mitc tiéu thu chét
SO tht X ia X 1A cac mau tiéu . .
to maﬂu tieu chue}n bd chudn bo phan trongkluqulg sau 1(\)ng p}lun ’mu cua

phén phun mu () phun mi (W) 100 lan hut (g) | ting lan hut (mg)

1 0,45 39,2 1,55 15,5
2 0,5 35,2 1,35 13,5
3 0,6 29,4 1,05 10,5
4 0,8 22 0,88 8,8
5 0,9 19,6 0,81 8,1
6 1,0 17,6 0,77 7,7
7 1,1 16 0,73 7,3
8 1,2 14,7 0,71 7,1
9 1,3 13,5 0,67 6,7
10 1,4 12,6 0,6 6

11 1,5 11,7 0,56 5,6

Do thi quan hé ctia muc tiéu thy chét l1éng phun mu ctia bo phan phun
mu 2 (muc tiéu thu chat 1ong phun mu cua ting 1an hut) va cong suét ctia
bd phén phlin mu 2 (cic mau tiéu chuin cta bo phan phun mu 2) dugc vé
theo dit liéu néu trén, nhu dugc thé hién trén Fig.3. Tur cac két qua thuo
nghiém, ¢ thé thiy rang véi su gia ting cla cong suét cia b phan phun
mu 2, méc tiéu thu chat 1ong phun mu s& trd nén 16n hon va cong sudt dau
ra cAn thiét caa bd phén cap khong khi 3 s& tré nén 16n hon, va voi su suy
giam cua cong suét ctia bo phan phun mu 2, mic tiéu thu chét 1ong phun
mu s& tré nén nho hon va cong éuét dAu ra cAn thiét cia bo phan cip khong
khi 3 s& tr& nén nho hon; va ngudng cong suat duoc thiét lap 12 20 W theo
d6 thi quan hé, va dugce luu trit tir trudc trong bo phén diéu khién 4.

Theo mot phwong an thuc hién cu thé, ngudng céng suat dugc thiét
lap 14 20 W va dugce luu trit tir trude trong b phan didu khién 4; sau khi bd
phan phun mu 2 duogc ndi véi mach véi dién ap dau ra 14 4,2 V, dién tré cia
b phan phun mu 2 duoc tu dong nhén dang vala 1,0 Q, dién ap cua bd

phan phun mu 2 1a 4,2 V, va bang cich nhéan dang va tinh todn, cong suét
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theo thoi gian thue ctia bo phan phun mu 2 13 17,6W, gié tri nay nho hon 20
W, vi thé bd phan didu khién 4 dugc xéc dinh ring cong suat dau ra cla bd
phan cép khong khi 3 1a mdt nira cOng suét; va khi bd phan chuyén mach 5
dugc bét, bo phan didu khién 4 didu khién bo phan cip khong khi 3 dé cp
khong khi téi bo phén chira chét long 1 & mot nira cdng suét.

Theo mot phuong an thuc hién khac, ngudng cong sut dugc thiét lap
14 20 W va duoc luu trit tir trude trong bd phan diéu khién 4; sau khi bd
phéan phun mu 2 dugc ndi véi mach véi dién 4p ddurala 4,2 V, dién tré cua
b6 phan phun mu 2 dugc ty ddng nhan dang va 1a 0,45 Q, dién ap cia bd
phan phun mu 2 1a 4,2 V, va béng cich nhan dang va tinh todn, cong suét
theo thoi gian thuc cua bo phan phun mu 2 13 39,2 W, 1a 16n hon 20 W, vi
thé bd phéan diéu khién 4 x4c dinh rdng cong suat dAu ra cua bd phan cap
khong khi 3 13 cong suat téi da; va khi bd phan chuyén mach 5 dugc bét, bd
phan diéu khién 4 didu khién bo phan cip khong khi 3 dé cap khong khi tdi

bd phan chtra chat 1ong 1 & cong suét tdi da.
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Yéu cau bao hj
1. Phuong phap cAp chat 1éng cho thiét bi phun mu dién tir, khac biét & cho,
thiét bi phun mu dién tir bao gdm bd phan chira chét 1ong dwgc 1am thich
ting dé chira chit 16ng phun mu, bd phan phun mu dugc b tri bén dudi bd
phén chta chét 16ng, bo phan cip khong khi dugce lam thich ung dé cép
khong khi t6i bd phan chira chét 1ong dé cAp chat 1ong t6i bo phan phun
mu, bd phan chuyén mach dugc 1am thich Gng dé diéu khién bo phan phun
mil, va bé phan didu khién dugc 1am thich tmg d& didu khién bd phén cap
khong khi hoat dong, phuong phap cAp chét 1ong nay bao gdm cac budc:

budce S1: thu duge tham sé phun mu cia bd phan phun mu sau khi bo
phén phun mu dugc ndi v&i mach;

budc S2: tinh toan cdng suit theo thdi gian thyc ciia bd phan phun
mu theo tham sé phun mu;

budc S3: xac dinh ty 1& thoi gian hoat dong cuia by phan cip khong
khi so vé1 bd phén phun mu theo cong sudt theo thoi gian thuc;

budc S4: xac dinh chu ky hoat dong cta bd phén cap khong khi theo
ty 1€ thoi gian hoat dong; va

budce S5: khi bo phan chuyén mach duogc bét, diéu khién bod phan cép
khong khi @& cAp khong khi téi bo phan chita chét long theo chu ky hoat
d6ng ctia bd phan cap khong khi.
2. Phuong phap theo diém 1, khéc biét & chd, tham sé phun mu bao gbém
dién trd cia bd phén phun mu;

budc S2 bao gdm budce sau day:

tinh todn céng suét theo thoi gian thuc cua bd phén phun mu theo
dién tré ctia bd phan phun mu.
3. Phuong phép theo diém 2, khac biét & chd, budc tinh todn coéng sut theo
thoi gian thuc ctia bd phan phun mu theo dién tro ctia b phan phun mu bao

gom:
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thu dugc mdi turong quan cta dién trd, dién 4p va cong sut; va

tinh todn coéng suét theo thoi gian thyc cia bd phan phun mu theo
méi twong quan cua dién trd, dién 4p va cong suét, cling nhu dién tré cla
bd phan phun mu.
4. Phuong phap theo diém 1, khac biét & chd, budc S3 bao gom:

thu duoc mdi twong quan twong ung gifta ty 18 thoi gian hoat dong va
cong suit, trong do mbi twong quan tuong ung gitta ty 1& thoi gian hoat
dong va cong suat 13 méi twong quan gifta ty 1€ thoi gian hoat dong ctia bd
phan cip khong khi so v&i bd phan phun mii va cong suét ctia b phan phun
mu; va

x4c dinh ty 1€ thoi gian hoat déng ctia b phén cép khong khi so vdi
bd phén phun mu theo méi twong quan tuong Umg gifta ty 1é thoi gian hoat
dong va cong suit va cong suét theo thoi gian thuc.
5. Phuong phap theo diém 1, khac biét & chd, ty 1é thoi gian hoat dong cta
b6 phan cap khdng khi so véi bd phan phun mu nho hon hodc bang 1.
6. Phuong phép theo diém bt ky trong s6 cac diém tir 1 t6i 5, khéc biét &
chd, bo phan chuyén mach dugc ndi véi bd phan diéu khién va dugc lam
thich tmg dé didu khién trang thai Bat/Tét ctia bd phan phun .
7. Phuong phap theo diém 1, khac biét & chd, bd phan chuyén mach bao
gdm chuyén mach dua vao dong khong khi hodc chuyén mach day.
8. Thiét bi phun mu dién tir, khac biét & chd, thiét bi phun mu dién tir nay
cép chit 16ng bang cich st dung phuong phép cAp chat 1ong theo diém bat
ky trong sb cac diém tir 1 t6i 7.
9. Phuong phap cAp chét long cho thiét bj phun mu dién tir, khéc biét & chd,
thiét bji phun mu dién tir bao gdm bd phan chira chét long dugc lam thich
{mg d& chtra chét 16ng phun mu, bd phan phun mu dugc bé tri bén dudi bd
phan chira chét léng, bo phan cap khong khi duge 1am thich ung dé cap

khong khi t61 bo phan chia chit long dé cap chét 1ong t6i bd phan phun
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mi, bo phan chuyén mach dugc 1am thich ing dé diéu khieén bo phén phun
mil, va bo phan didu khién dugc lam thich Gmg d& diéu khién bo phan cap
khong khi hoat dong, phuong phap cAp chit 16ng nay bao gdm céc bude:

buédce S1: thu dugc tham sb phun mu cua bd phan phun mu sau khi bo
phan phun mu dugc ndi v6i mach;

budc S2: tinh todn cong suét theo thoi gian thuc cta bo phan phun
mu theo tham sé phun mu;

budc S3: xé4c dinh cong suat dau ra cta bd phan cap khong khi theo
cong sut theo thoi gian thuc; va

budc S4: khi bd phan chuyén mach duoc bat, didu khién bd phan cap
khong khi d& cip khong khi téi b phan chira chit 16ng theo cong suét dau
ra.
10. Phuong phép theo diéni 9, khac biét & chd, tham s6 phun mu bao gbém
dién tr¢ cia bdé phan phun mu;

budc S2 bao gdm:

tinh toan cong suét theo thoi gian thuc cuia bd phan phun mu theo
dién tré cua bo phan phun mu.
11. Phuong phap theo diém 10, khéc biét & chd, budc tinh toan cong sut
theo thoi gian thuc cia bd phan phun mu theo dién tré cua by phén phun
mu bao gbm:

thu duoc méi twong quan cta dién trd, dién ap va cong suat; va

tinh todn cong suat theo thoi gian thuc cuia bd phan phun mu theo
mdi tuong quan cua dién trd, dién ap va cong suét, cling nhu dién tré cua
bd phén phun mu.
12. Phuong phap theo diém 9, khac biét & chd, bude S3 bao gom:

thu dugc ngudng cong suét;

so sanh cong sudt theo thoi gian thyc cia b phan phun mu véi

ngudng cong suat; va
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néu cong suét theo thoi gian thyc nho hon ngudng cong suét, thiét
1ap cong suit dAu ra cua bd phan cip khong khi 12 mdt nira cong sudt; hodc
néu cong suét theo thoi gian thuc 16n hon hoac bang ngudng cong
suét, thiét 1ap cong suat dAu ra cta bd phan cép khong khi 1 cong suét tbi
da.
13. Phuong phap theo diém 12, khac biét & chd, ngudng cong suét cua bd
phén phun mu 1a 20 W.
14. Phuong phép theo diém bét ky trong sd cac diém tir 9 t6i 13, khac bigt &
chd, bod phan chuyén mach dugc ndi véi bd phe_“xn'di‘éu khién va dugc 1am
thich ting dé didu khién trang thai Bat/Tét ctia bd phan phun mu.
15. Phuong phép theo diém 9, khac biét & chd, bd phan chuyén mach bao
gbm chuyén mach dua vao dong khong khi hodc chuyén mach day.
16. Thiét bi phun md dién ti, khac biét & chd, thiét bi phun mu dién tir nay
cAp chit 16ng bang cach st dung phuwong phap cép chat 1ong theo diém bét

ky trong sb cac diém tir 9 t6i 15.
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Thu dwoc tham s6 phun mu cua bd phan phun mu
sau khi bé phan phun mu dwoc noi véi mach

-

Tinh toan cong suéat theo thoi glan thwc cta bo phan
phun mu theo tham s6 phun mu

v

Xac dinh ty 1é th&i gian hoat dong cua bd phan cé’p
khéng khi so v&i bé phan phun mu theo céng suat
theo th&i gian thwe

%

h 4

Xéac dinh chu ky hoat dong cia b phan cap khéng
khi theo ty 1é thoi gian hoat dong

!

Khi bd phan chuyén mach dworc bat, diéu khién bo
phén cap khoéng khi dé cap khéng khi t&i bd phan
chira chat 1dng theo chu ky hoat ddng cua bd phén cap
khéng khi

Fig.1
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B phan
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B6 phan
chuyén
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B phan
chira chat
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Fig.2
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Thu dwoc tham s6 phun mi caa bd phan phun mu
sau khi bd phan phun mu dwoc néi v&i mach

v

Tinh todn cong suét theo th&i glan thwc cua bo phén
phun mi theo tham sé phun mu

’

Xéac dinh cong suat dau ra cia bd phan cap khéng
khi theo céng suét theo thi gian thwc

v

Khi b phan chuyén mach dwoc bat, didu khién bd
phan cap khéng khi aé cap khéng khi t&i bo phan
chiva chat Idng theo céng suat dau ra

Fig.6
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