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(57) Sang ché d& cap dén phwong phap va thiét bi didu khién may bom nuée trong hé
thdng didu hoa khong khi, va hé théng didu hoa khong khi. Phuong phép diéu khién nay
bao gdm cac bude sau: thu duoc sb lwgng may bom nuée hién dang chay trong hé théng
diéu hoa khéng khi, va ty 18 tbe do hién thoi va luc nang dang chay hién thoi clia may
bom nuéc; tinh toan pham vi didu khién cta ty 18 tbc do theo sb lrong va luc nang dang
chay hién thoi; x4c dinh liéu ty 18 tc d6 hién thoi c6 nim trong pham vi diéu khién ctia
ty 18 téc d6 hay khong; va néu ty 18 tdc @6 hién thoi khong nim trong pham vi didu khién
cta ty 16 tc dd, thi chuyén dbi s6 lugng may bom nuée dang chay dé cho phép ty 18 tdc
d0 ctia may bom nude nim trong pham vi diéu khién ctia ty 16 tc do. Theo phwong phép
diu khién, sé luong may bom nude c6 thé duoc chuyén ddi theo sé luong may bom
nudc dang chay va luyc nang clia may bom nudc, sao cho dam bao ring may bom nuéc
chay trong khoang hiéu suit cao dudi didu kién 1am viéc tai toan phan, va dat duoc muc
dich cua didu khién tiét kiém ning luong bién tin ctia may bom nudc va giam tidu thy

dién dang chay ctia hé thdng diéu hoa khong khi.
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Linh vwe ky thuit dwoc dé cap

Sang ché @& cép t6i linh vire didu hoa khong khi, va cu thé 14 phuong phép va thiét
bi diéu khién may bom nuéc trong hé théng diéu hoa khong khi, va hé théng didu hoa

khong khi.
Tinh trang ky thuit ctia sang ché

Hién nay, diéu kién chuyén dbi s6 lugng may bom nuée chay trong diéu hoa khong
khi trung tAm thuong duge didu khién theo tdc do. Cu thé, khi tbc d6 thap hon gisi han
dudi cta tbe do thi gidm mot may bom dang chay, va khi tbc d6 dat dén giéi han trén
ctia tbe d6 thi thém mot may bom dang chay. Mic du phuong phap diéu khién nay don
gian va dé thuc hién, nhung do tbc dd dong chay va luc ning cia may bom nude 16n
hon thuc t€, hé thdng didu hoa khdng khi s& khong khéi dong may bom khac dua trén
hiéu suét khi sb luong may bom nuéc dang chay duge didu khién dya trén téc do. Két
qua 12 may bom thuong chay trong dai hi¢u sudt thp, lam ting mirc tidu thy ning lugng

ctia hé thong didu hoa khong khi.
Ban chit ky thuit ciia sang ché

Sang ché nhiam giai quyét mot trong cac van dé k¥ thuét trong cdng nghé lién quan
it nhit & mét mrc do nhét dinh.

Vi vay, muc dich thir nhit ctia sdng ché 1a @& xuit phuong phép diéu khién may
bom nuéc trong hé thong diéu hoa khong khi. Theo phuong phép didu khién nay, sb
lugng méy bom dang chay co thé dugc chuyén dbi theo s lugng may bom nuéc hién
dang chay va luc nang clia may bom nudc, sao cho may bom nudc chay trong khoang
hiéu suét cao duéi didu kién 1am viéc tai toan phan, va dat dugc muc dich cta didu khién
tiét kiém ning luong bién tin ctia may bom nuéc va giam tiéu thu dién nang dang chay

ctia hé théng diéu hoa khong khi.

Muc dich tht hai cia sang ché 1a dé xuét thiét bi diéu khién méay bom nuéc trong

hé théng didu hoa khong khi.
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Muc dich thit ba cta sang ché 1a dé xuét phuong tién luu trit ¢6 thé doc bang may

tinh.
Muc dich thi tu clia séng ché 13 @ xuét thiét bi may tinh.
Muc dich thtt ndm cua sang ché 13 d8 xuét hé théng diéu hoa khong khi.

D& dat duoc nhitng muc dich trén, phuong an cua khia canh tha nhét cta sang ché
@& xuit phwong phap didu khién may bom nudc trong hé théng diéu hoa khong khi,
trong d6 hé théng diéu hoa khong khi ndy bao gdm nhiéu mdy bom song song, va
phuong phap diéu khién nay bao gdm budc sau: thu duge sb luong may bom nudc dang
chay trong hé thdng diéu hoa khong khi, va ty 18 tdc @6 quay hién thoi va luc nang chay
hién thdi cia may bom nude; tinh todn pham vi diéu khién ctia ty 1& tdc @6 quay theo s6
lwgng va I nang chay hién thoi; xac dinh lidu ty 18 toc d6 quay hién thoi co nim trong
pham vi didu khién cua ty 16 tbe dd quay hay khong; va chuyén ddi sb luong may bom
nuée dé cho phép ty 1€ tbc @6 quay ctia may bom nudc nam trong pham vi diéu khién
cua ty 1€ tbc do quay néu ty 18 tbc dd quay hién thoi khong nam trong pham vi didu
khién cta ty 1& tbc do quay; hodac didu khién mday bom nude hién dang chay tiép tuc
chuyén ddi tan sb ddng bd va didu chinh toc d néu ty 18 toc dd quay hién thoi nam trong

pham vi didu khién cua ty 18 tbe do quay.

Theo phuong phap diéu khién may bom nuége trong hé thdng diéu hoa khong khi
cta mot phuong 4n theo sang ché, thi pham vi didu khién cua ty 1& tbc @6 quay duge
tinh theo sd luong va luc nang chay hién thoi ctia mdy bom nudc, va sau d6 sb lwong
mdy bom nudc dang chay duogc chuyén d6i theo pham vi didu khién cua ty 18 toc do
quay va ty 1& tbc @6 quay hién thoi. Do do, sb lugng may bom nudc dang chay c6 thé
duoc chuyén ddi theo sé lugng may bom nu¢e dang chay hi¢n thoi va luc nang clia may
bom nuéc, sao cho may bom nude chay trong khoang hiu suét cao dudi diéu kién lam
viéc tai toan ph‘?ln, va dat dugc muc dich cua didu khién tiét kiém ning lugng bién tin

clia may bom nudc va giam tiéu thu dién dang chay cta hé théng diéu hoa khong khi.

Ngoai ra, phuong phap didu khién may bom nude trong hé théng diéu hoa khong

khi theo phuong 4n néu trén clia sang ché c6 the c6 cac dau hicu k¥ thuat bo sung sau:

Theo mot phuong an cta sang ché, phuong phap diéu khién may bom nuéc trong
hé théng didu hoa khong khi con bao gdm: thu dugc tham sb mau ctia may bom nude
va tham sb dic trung cla it nhit ba bd may bom nuéc dang chay trong diéu kién 1am
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viéc khac nhau va thiét 14p mo hinh may bom theo tham s6 mAu va tham sd dic trung
nay, trong d6 tham s miu bao gém tdc @6 dong chay, luc ning va hi¢u sudt clia may
bom nudc dudi te dd dinh mirc, va tham sb dic trung bao gém tdc do dong chay, luc
ning va hiéu suét clia may bom nudc trong cac diéu kién 1am viéc khac nhau; thu dugc
dudng cong ty 1€ tbc dd quay-hiéu suht-tdc dd dong chay ctia may bom nudc tai céc luc
ning khac nhau st dung m6 hinh mdy bom nudéc; tinh toan ty 1€ tdc @6 quay twong Gng
vé6i diém chuyén dbi tbi wu dé chuyén d6i gitta nhiéu tap hop s6 luong may bom nude
khac nhau theo duong cong ty 1€ tbc @6 quay-hiéu suét-tbc dd dong chay; va thu duogc
mbi quan hé twong Ung gita luc nang va ty 1& tbc @6 quay theo ty 1€ tdc d6 quay twong
g v6i diém chuyén dbi t6i wu dé chuyén dbi gifta nhiéu tap hop sb lwrgng may bom

nudc khac nhau.

Theo phuong 4n cua sang ché, mo hinh mdy bom nuéc duoc thé hién bdi cong

thirc sau:

2 '
H = Al(g) + Blkg +C Kk’
m m

QY Q)Z Q

=A,| = | +B,| — | +C,—

n z(km 2 km 2 1m
trong d6, m 1a s6 luong may bom nudce hién dang chay, H’ 1a Iuc ning clla m may

bom nudc song song sau chuyén ddi tan s, 12 hidu suét ctia m may bom nudgc song
song, A1,B1,C1, A2, B2, C2 déu 1a hé sb dac trung clia may bom nudc, k 1a ty 16 tdc do

quay, va Q’ 1a toc do dong chay ctia m mdy bom nuéce song song sau chuyén doi tan so.
Theo phuong 4n cla sang ché, mdi quan h¢ tuong ng gitta luc nang va ty 1€ toc
d6 quay duge thé hién boi cong thire sau:

k = fp. %)
m

3
trong d6 ¢= H/Hdinh mic, 12 ty 1€ luc nang, trong d6 H 1a luc nang dang chay hién
thoi cia may bom nudc, va Hainh me 1a luc nang dinh mac clia may bom nude, mo 1a s6
lwong miy bom nudc dang chay sau chuyén dbi, va m 1a so lugng mdy bom nude hién

dang chay.

Theo phuong an cua sang che, viéc tinh todn pham vi diéu khién cta ty 1€ toc do

quay theo s6 luong va luc nang dang chay hién thoi bao gbm: tinh toan pham vi didu
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khién ctia ty 1& tbc do quay theo s6 lugng, luc nang dang chay hién thoi va mdi quan hé
tuong Umg gitta luc nang va ty 1€ tbc do quay, trong d6 pham vi diéu khién cla ty 1& tbe
m-1 +1
(0. ) (e =) [06.1]
do quay la m m
Theo mot phuong &n cia sang ché, luc nang dang chay hién thoi thu dugc do su

khac biét ap suét giita dau vao va dau ra ciia nhi€u mdy bom nudc song song.

Dé dat dugc muc dich néu trén, phuong 4n theo khia canh thir hai cta séng ché @&
xuét thiét bi didu khién may bom nuéc trong hé théng diéu hoa khong khi, trong d6 hé
théng didu hoa khong khi nay bao gdm nhidu miy bom nudc song song, va thiét bi dicu
khién nay bao gdm: modun thu nhén, dugc céu hinh @ thu duoc sé lugng may bom
nudc dang chay hién thoi trong hé théng didu hoa khong khi va ty 1& tdc dd quay hién
thoi va luc ning dang chay hién thoi clia mdy bom nudc; modun tinh todn, dugc ciu
hinh dé tinh todn pham vi didu khién cua ty 18 téc dd quay theo s6 luong va luc nang
dang chay hién thi; modun xéc dinh, duge cAu hinh dé x4c dinh liu ty 1 tbc do quay
hién thoi ndm trong pham vi didu khién cua ty 18 toc dd quay hay khong; va modun didu
khién, dugc cu hinh dé chuyén dbi sb lugng may bom nudc dé cho phép ty 1¢ tbe do
quay cla mdy bom nudc nam trong pham vi didu khién cta ty 1& tbc @6 quay néu ty 18
tbc dd quay hién thdi khong nam trong pham vi didu khién cua ty 18 toc do quay ndy, va
didu khién may bom nudc hién dang chay tiép tuc chuyén ddi tan s6 ddng bo va su diéu
tbe néu ty 18 tbc d6 quay hién thoi nam trong pham vi didu khién cua ty 18 toc do quay
nay.

Theo thiét bi diéu khién may bom nuéc trong hé thdng diéu hoa khong khi theo
phuong 4n cua sang ché, pham vi didu khién cta ty 18 téc dd quay dugc tinh theo sd
luong va luc nang dang chay hi¢n thoi cia mdy bom nudc, va sau do sb lugng méay bom
nuéc dang chay dugc chuyén d6i theo pham vi didu khién cua ty 18 tc d6 quay va ty 1é
tbc @6 quay hién thoi. Do do, s6 luong may bom nuéce dang chay co thé dugc chuyén
dbi theo sd lwong may bom nude hién dang chay va lyc néng cia maéy bom nudc, sao
cho may bom nudgc chay trong khoang hi¢u suét cao va diéu kién 1am viéc tai toan phén,
va dat dugc muc dich cua didu khién tiét kiém ning lugng bién tn ctia may bom nudc

va giam tiéu thu dién dang chay ciia hé théng diéu hoa khong khi.
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Dé dat dugc muc dich néu trén, phuong 4n theo khia canh th ba cua sang ché dé
xut phuwong tién luu trir 6 thé doc bang may tinh c6 chuong trinh mdy tinh dugc luu
trong d6, trong d6 chwong trinh nay khi dugc chay bang bd xtr Iy, thi thuc hién phurong
phap diéu khién may bom nuée trong hé thdng didu hoa khong khi theo phwong 4n cua

khia canh thir nhit cta sang ché.

Theo phuong tién luu trit ¢6 thé doc bing may tinh ctia phuong 4n theo sang ché,
khi chuwong trinh may tinh dugc chay bdi bo xu ly, thi sb lugng may bom nudc dang
chay co thé duoc chuyén ddi theo sb luong may bom nude hién dang chay va luc nang
clia cac may bom nudc nay, sao cho mdy bom nude chay trong khoang hiéu suit cao
dudi didu kién 1am vidc tai toan phin, va dat duge muc dich cia didu khién tiét kiém
nang luong bién tAn ctia may bom nudc va giam tiéu thu dién dang chay cua hé théng
diéu hoa khong khi.

Pé dat dugc muc dich trén, phuong an cla khia canh thr tu cia sang ché d& xuit
thiét bi méy tinh, bao gdm bd nhé, bd xi 1y, va chuong trinh mdy tinh dugc luu trong
bo nhé, trong d6 chuong trinh may tinh khi duge chay boi bo xtt Iy, thi thuc hién phuong
phéap diéu khién may bom nuéc trong hé thdng diéu hoa khong khi theo phuong 4n clia

khia canh th nhét clia séng ché.

Theo thiét bi mdy tinh cua phuong an theo sang ché, khi chuong trinh mdy tinh
duoc chay bai bd xtr Ly, thi s6 luong may bom nudce dang chay c6 thé duoc chuyén doi
theo s6 lwong may bom nuéc hién dang chay va lyc ning cua cac may bom nudc nay,
sao cho may bom nudc chay trong khoang hiéu suat cao dudi diéu kién 1am viée tai toan
phan, va dat dugc muc dich clia didu khién tiét kiém ning luong bién tin cia may bom

nude va giam tiéu thyu dién dang chay cta hé théng diéu hoa khong khi.

D& dat dugc muc dich trén, phuong an ctia khia canh thtr ndm cua sang ché @& xuit
hé théng didu hoa khdng khi, bao gbm thiét bi diéu khién may bom nudc trong hé théng
diéu hoa khong khi cho bom nuéc trong hé théng diéu hoa khong khi dugc & xuét trong
phuong én cia khia canh thit hai cua sang ché, hodc may tinh dugc dé xuét trong khia
canh th{ tu cta sang ché.

Theo hé théng diéu hoa khong khi cia phuong 4n clia sang ché, thong qua thiét bi
diéu khién may bom nudc hodc thiét bi may tinh, s6 lugng may bom nudc dang chay cd
thé duge chuyén dbi theo s6 lwong may bom nudce hién dang chay va lyc nang cua cac
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mAy bom nudc nay, sao cho mdy bom nudc chay trong khoang hiéu suét cao dudi didu
kién lam viéc tai toan phﬁn, va dat duoc muc dich cua didu khién tiét kiém ning luong
bién tAn clia mdy bom nudc va giam tiéu thu dién dang chay cua hé théng diéu hoa
khong khi.

Khia canh bd sung va uu diém ctia sang ché s& phan nao duge néu trong phin md
ta dudi day, hodc s€ trd thanh hién nhién tr su mo ta sau dy, hodc dugc hiéu thong qua

thuc hién sang ché.
M0 ta vin tit cac hinh vé

Khia canh trén va/hodc khia canh bd sung va uu diém cua sang ché s& hién nhién
va d& hiéu tir phan mo ta cdc phuong 4n két hop v6i hinh v& sau, trong do:

Fig. 1 1a luu dd cua phuong phap didu khién may bom nudc trong hé théng didu
hoa khong khi theo mdt phuwong 4n cua sang ché;

Fig. 2 laso dd dudng cong ty 1€ tdc do quay-hiéu suht-tbc dd dong chay & ty 1€ luc
nang 12 30% theo vi du cu thé cua sang ché;

Fig. 3 la so d6 dudng cong ty 1& tbc do quay hiéu suét tc dd dong chay & ty 1€ luc
nang 1a 50% theo vi du cu thé clia sang ché;

Fig. 4 1a so dd dudng cong ty 1€ tdc 6 quay hiéu suét tdc dd dong chay & ty 1€ luc
nang 1a 70% theo vi du cu thé ctia séang ché;

Fig. 5 1a so @3 khdi cdu tric cta thiét bi didu khién may bom nudc trong hé thdng
diéu hoa khong khi theo mdt phuong 4n cua sang ché;

Fig. 6 la so @d cAu tric cta thiét bi didu khién may bom nudc trong hé théng diéu
hoa khong khi theo vi du cta sang ché;

Fig. 7 1a so dd khdi ciu trac cua thiét bi may tinh theo mdt phwong én cua sang
ché; va

Fig. 8 1a so dd khdi cAu tric caa thiét bi didu hoa khong khi theo mot phuong an
clia sang ché.
MG ta chi tiét sang ché

Céac phuong an cua sang ché duoc mo ta chi tiét dudi day. Cac vi du cia cic
phuong an dugc thé hién trong hinh v& kém theo, trong d6 s4 chi din giéng nhau hogc
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tuwong tu @ chi cac chi tiét gidng nhau hodc twong ty hodc chi tiét c6 clng chitc ning
hodc twong tu. Phuong 4n dugc mo ta dudi day véi su tham chiéu tGi hinh v& kém theo
14 vi du, va nhim d& gii thich sang ché, nhung khong nén dugc hiéu 12 gi6i han sang

ché.

Sau diy, mo ta phuong phap va thiét bi diéu khién may bom nudc trong hé théng
diéu hoa khong khi, va hé théng diéu hoa khong khi theo phuong 4n cua sang ché véi

su tham chiéu t&i hinh v& kém theo.

Fig. 1 1a luu dd cua phuong phéap diéu khién may bom nugc trong hé théng diéu

hoa khong khi theo mdt phuong 4n cua sang ché.

Hé thdng diéu hoa khong khi ctia phuong 4n nay bao gdm nhiéu may bom nudc
song song. Néi chung, nhiéu may bom nudéc song song nén 1a cung loai va c6 cung chirc

nang.

Nhu thé hién trong Fig. 1, phuong phap diéu khién may bom nuéce trong hé théng
diéu hoa khong khi bao gbdm budec S1-S5 sau day:

S1: thu duoc sd luong may bom nuée hién dang chay trong hé théng didu hoa
khong khi, va ty 1€ tdc dd quay hién thoi va luc nang dang chay hién thoi cua may bom

nudc.

Trong mot phuong 4n, luc ndng dang chay hién thoi thu dugc bdi su chénh 1éch

ap suit gifta dau vao va dau ra cia nhiéu méy bom nudc song song.

Cu thé 13, do chénh 1énh 4p sut gifta diu vao va dau ra cta nhiéu may bom nugc
song song 1a luc ddy dang chay hién thdi. Co thé hiéu duoc rang vé mat Iy thuyét, luc
nang ctia nhiéu may bom nudc song song bang luc ning cia mot may bom, nhung trong
thue té, sau khi két ndi song song, dic tinh hé théng nudc (dic tinh bng nuéc) s& thay
dbi, va ap suit dau vao va dAu ra ciia nhiéu may bom nudc song song s& thay d6i, va luc

nang cling s& thay dbi.

Cu thé 13, trong khi vAn hanh hé théng didu hoa khong khi, sb luong may bom
nudc hién dang chay, ty 1€ tdc 6 quay hién thoi, va luc nang dang chay hién thoi ¢6 thé
thu dugc trong thoi gian thue té, trong d6 ty 18 tdc dd quay hién thdi ctia may bom nudce
dung dé chi ty 1& cua tdc @6 ctia may bom nude sau khi chuyén dbi tan sd véi tbc do

dinh muec.
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S2: tinh toan pham vi didu khién cta ty 1€ tdc do quay theo ) luong va lyc ning

dang chay hién tho1.

Cu thé 1a, pham vi didu khién cua ty 1€ tdc dd quay dudi hiéu suét chay tdi wu cla
may bom nudc (khoang hi€u suét cao) co thé tinh dugc theo sb luong may bom nudc
hién dang chay va lyc nang dang chay hién thoi. Pham vi diéu khién cua ty 18 tdc do
quay 1a pham vi didu khién ti wu ca ty 18 tbc d6 quay khi may bom nuéc hién dang

chay va & luc ning dang chay hién thoi.

S3: xac dinh li¢u ty 1€ tbc dd quay hién thdi co nam trong pham vi diéu khién cta

ty 16 tdc d6 quay hay khong.

Cu thé 1a, trong qua trinh van hanh bién tin clia may bom nudc, thi ty 1& tdc d6
quay hién thoi clla may bom nudc co thé dugc gidm sat trong thoi gian thuc dé x4c dinh
liéu ty 18 tbe dd quay hién thoi van trong pham vi didu khién cta ty 18 toc d6 quay hay

khong.

S4: chuyén dbi sb lugng may bom nuéc dé cho phép ty 1& tbc dd quay cta may
bom nude nam trong pham vi diéu khién cua ty 18 tbe dd quay néu ty 1¢ tbc dd quay hién

thdi khong nam trong pham vi diéu khién cua ty 1€ tbc do quay.

Cu thé 13, néu ty 18 tbc d6 quay hién thoi khong nim trong pham vi didu khién ctia
ty 1& tdc do quay, vi du, ty 1€ tbc dd quay hién thoi 16n hon gi6i han trén cla pham vi
didu khién cua ty 18 téc do quay, hodc ty 1€ toe 6 quay hién thoi nho hon gi6i han dudi
ctia pham vi diéu khién cta ty 1& tdc d6 quay, diéu nay 1a, ty 1€ tbc do quay hién thoi
khong phai ty 1€ the d0 quay hiéu qua nhét duéi diéu kién dang lam viéc hién thoi, sau
d6 s luong may bom nude dang chay duge chuyén ddi dé cho phép ty 1& tbc do quay

clia may bom nuéc ndm trong pham vi diéu khi€n cia ty 1€ toc do quay.

Cu thé 13, pham vi didu khién cta ty 16 toc do quay sau khi chuyén d6i c6 thé duoc
tinh toan theo sb luong may bom nuéc dang chay sau khi chuyén ddi va luc nang dang
chay hién thi. Néu ty 1¢ tbc do quay hién thoi ndm trong pham vi didu khién cta ty 18
tbc @0 quay sau khi chuyén ddi, thi s6 luong may bom nudc dang chay dugc chuyén do6i
thanh sb twong tmg t6i pham vi didu khién cta ty 18 tdc d quay sau chuyén ddi, dé cho
phép ¥ 1é toe do quay hién thdi nim trong pham vi diu khién cua ty 18 tbc @6 quay

tuong tmg v6i hiéu sult toi vu, va bom hién thoi dé chay trong pham vi hi€u suét cao.
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S5: Piéu khién may bom nuéc hién thoi dé tiép tuc chuyén d6i tin sb6 dong bd va
didu téc néu ty 18 tbe d6 quay hién thoi nim trong pham vi diéu khién cta ty 1¢ tbc dod
quay.

C6 thé hidu ring néu ty 18 tbc do quay hién thoi nim trong pham vi diéu khién cia
ty 16 tbc do quay, thi bom dang chay trong pham vi didu khién cua ty 18 toc dd quay véi

hidu suét tbi vy, va khdng can chuyén ddi so lugng may bom nude dang chay.

Theo phuong phéap diéu khién may bom nudce trong hé théng didu hoa khong khi,
pham vi diéu khién ctia ty 18 tdc do quay & hiéu suét tdi wu duoc tinh toan theo sd lugng
va luc nang dang chay hién thdi ciia my bom nude, va sau do s6 lugng may bom nudc
dang chay duoc chuyén dbi theo pham vi didu khién cua ty 18 tc @6 quay va ty 18 tbe
dd quay hién thoi. Do do, sb luong may bom nudce dang chay c6 thé dugc chuyén dbi
theo hi€¢u suét dang chay clia may bom nudc va lyc nang cia may bom nudc, sao cho
may bom nudce chay trong khoang hiéu suit cao dudi didu kién 1am viéc tai toan phan,
va dat dugce muc dich cua didu khién tiét kiém ning lugng bién tin cua may bom nudc
va giam tiéu thu dién ctia hé thong diéu hoa khong khi.

Trong phuong 4n cua sang ché, phuwong phap didu khién may bom nude trong hé
thdng diéu hoa khong khi con bao gdm bude: thu duge tham s6 miu clia may bom nudce
va tham sb dic trung cua it nhéit ba bd may bom nudc dang chay trong diéu kién lam
viéc khac nhau va thiét 14p md hinh may bom theo tham s6 mau va tham sb dic trung,
trong d6 tham s6 mAu bao gdm tdc d6 dong chay, luc nang va hi¢u suét ctia may bom
nuée dudi toe dd dinh mirc, va tham sd dic trung bao gdbm tdc dd dong chay, luc ning
va hiéu sudt ciia may bom nude dudi cac diéu kién 1am viéc khac nhau; thu duge duong
cong ty 18 tbc do quay-hiéu suat-tdc dd dong chay ctiia may bom nuéc & luc nang khac
nhau st dung md hinh may bom nudc; tinh toan ty 1¢ tbc 6 quay twong Gng véi diém
chuyén dbi t6i wu dé chuyén dbi gitta nhiéu tap hop sb lugng khac nhau clia may bom
nudc theo duong cong ty 1€ tdc d6 quay-hiéu suht-tbc @6 dong chay; va thu dugc quan
hé twong Umg gilta luc nang va ty 1€ tbc d6 quay theo ty 1é tbc @6 quay tuong ing voi
diém chuyén d6i t6i wu dé chuyén dbi gitta nhidu tap hop sb lugng khac nhau ctia méy

bom nudc dang chay.

Trong mot vi dy, md hinh may bom nudc dugc thé hién boi cong thirc sau:
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H'=A1(g—j +B1k—Q—+C1k2
m m

QI 3 Ql 2 Q!
=A|=| +B,| = | +C,—
n z(km) 2(1(1’11] 2 km

trong d6, m 1a s6 luong may bom nuéce hién dang chay, H’ 1a lyc nang ciia m may
bom nudc song song sau khi chuyén d6i tan sd, 1 12 hidu suét ctia m miy bom nudc
song song, A1, B1, C1, Az, B2, C2 déu 1a hé sb dic trung clia may bom nudc, k 1a ty 1€
tbc do quay, va Q’ 1a tbc d6 dong chdy ctia m may bom nudc song song sau chuyén ddi

tan so.

Cu thé 13, cong thirc cho Iuc ning H va hiéu suat n ciia mot may bom nudc & toc

d6 dinh muc la:
H=AQ*+B,Q+C, (1)
n=A,Q’ +B,Q*+C,Q 2)
trong do, Q la tdc d6 dong chay khi mot bom dang chay.
Cong thtc cho tdc @6 dong chay ciia m may bom nudc song song la
U =mQ 3)
trong d6, Qm 14 dong chy clia m may bom nudc song song & tdc @6 dinh mitc.

May bom nudc bién tan c6 nhitng ddc trung von c6 sau:

Q _n _

o o " @
HI n! 2 )
) )

trong do, n’ 1a toc d9 ciia m méy bom sau chuyén ddi tan sd, n 1a toc do dinh mirc
clia m may bom, Hm 12 Iyc ndng cia m may bom nude song song ¢ toc d6 dinh mc, va

k 1a ty 16 toc do quay.

Thay thé cong thie (3) & trén thanh cong thic (1), luc nang Hm clia m may bom

nudc song song & toc dd dinh mirc la:

10
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H_ =A1(%n—j o, 6)
m m

Thay thé Hm va Qm trong cong thiic (6) theo cong thirc (4) va cong thic (5), luc
nang H’ cia m may bom nudc song song sau chuyén dbi thn s6 la:
1 \2 ’
H=A, [Q—J +B11<:g +C K (7
m m
Thay thé cong thitc (3) & trén thanh cong thirc (1), hiéu suét ciia m may bom nudc
song song la:

nzAz(—Q—m) +B2(—Q—mj +C29£ (8)

m m m

Thay thé Qu trong cong thitc (8) theo cong thic (4), hiéu sult ctia m may bom
nudce song song la:
QY . o (QY) .2
=A|—| +B,| — | +C,— 9
n Z(km 2\ km 2km ©)
Do &6, m6 hinh may bom nuéc co thé duogc thay thé bai cong thite (7) va (9) nhu
sau:

! 2 !
H = Al(gj + Blk—Q— +C K
m

m
n=A2[g—j +B2(gj +C2—(l
km km km

Sau khi m6 hinh m4y bom nudc duge thiét 1ap, nhidu tip hop dudng cong ty 1¢ tbe
do quay-hiéu sudt-tdc dd dong chay cia may bom nude & luc nang khéc nhau thu dugce
theo mo hinh may bom nudc nay, va mdi tap hop dudng cong nén bao gbm duodng cong
ty 18 tbc do quay-hiéu sult-toc d6 dong chay cho moi sb luong may bom nuéc dang
chay c6 thé. Vi du, khi 3 may bom dugc Kkét nbi song song, cO thé thu dugc nhidu tap
hop dudng cong ty 1€ tbc dd quay-hiéu suht-tbc dd dong chay ctia may bom nudc tai luc
nang khac nhau, va tai mdi luc nang, duong cong ty 1€ tbc @6 quay-hiéu sut-toc dd dong
chay cho 1 may bom, 2 may bom, 3 may bom déu thu dugc. Diém giao nhau (cing mot
tdc dd dong chay) cia dudng cong hi¢u suét toc d6 dong chay cia timg duong cong (luc
ning gidng nhau) 1a diém chuyén ddi t&i wu khi chuyén dbi gitta cc sb lugng may bom

11
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nuée khac nhau, va ty 18 tbe do quay twong tmg voi diém giao nhau nay 1a ty 1& tbe do
quay tuong ung voi diém chuyén dbi tdi wu. Do do, ty 18 tdc dd quay twong tng voi
diém chuyén doi tbi wu khi chuyén d6i gitta sb lwong may bom nudc khac nhau c6 thé
tinh duoc. Cudi cing, quan hé tuong Ung gifra luc néng H va ty 1& tbc d6 quay k thu
duoc theo ty 18 téc d6 quay tuong Gng v6i diém chuyén do6i t6i wu khi chuyén doi gitra

nhiéu tap hop s6 lugng may bom nuéce khac nhau.

Do @6, md hinh may bom dugc thiét lap d4u tién dya trén tham s6 mAu va tham sb
dic trung ctia may bom nude, sau d6 duong cong ty 1€ tbc dd quay-hiéu sudt-tdc dod
dong chay ciia may bom nude dudi luc nang khac nhau thu dugc theo mo6 hinh méy bom
nuéce nay, sau do ty 1€ tdc d6 quay twong ung voi diém chuyén dbi t6i wu cua sb luong
may bom nudc dang chay thu dugc theo dudng cong nay, va cudi cing, mbi quan hé
twong Ung gitra lyc nang va ty 1€ tbc @6 quay thu dugce theo ty 1& tbc 6 quay nay. Do
d6, c6 thé chuyén dbi sb lwong may bom nude dang chay theo hi¢u suét bom va luc
nang, sao cho may bom nudc chay trong khoéang hi¢u sudt cao dudi diéu kién 1am viéc
tai toan phan.

Trong vi du cta sang ché, quan hé tuong Umg gitra luc nang va ty 18 tbc @6 quay

c6 thé duoc thé hién bai cong thic sau:
k=1f(p,~2),
m

trong d6 ¢= H/Hdjnh mac, 12 ty 18 lurc nang, trong d6 H 1a luc ning dang chay hién

thoi cia may bom nude, va Hainh mc 1 Iuc nang dinh mc cia may bom nude, mo 12 sd

luong may bom nudc dang chay sau chuyén dbéi, va m 1a s6 lugng may bom nudce hién
dang chay.

Trong vi du nay, tinh to4n pham vi didu khién cua ty 16 toc do quay theo s6 lugng

va luc nang dang chay hién thoi bao gém: tinh toan pham vi diéu khién cta ty 1& toe do

quay theo s6 luong, luc nang dang chay hién thoi va mbi quan hé tuong Umg gitra luc

nang va ty 1& tdc do quay, trong d6 pham vi didu khién cta ty 1€ tdc do quay la
m-—1 m+1
[f1(6, "D (6, 0] N [0,6,1].
Cu thé 13, theo m&i quan hé trong tmg gifta luc ning hién thoi va ty 1€ toc do quay

va sb m may bom nudc dang chay, gi6i han dudi cua pham vi diéu khién cua ty 1€ toc

12
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d6 quay co thé thu dugc 1a f, (go,—m———l) , gi6i han trén cta pham vi didu khién cta ty 1&
m

tbc do quay co thé thu duoc 1a f, (¢,E+—1) . Chuyén dbi sb luong may bom nudce co thé
m

@8 giam 1 may bom dang chay hogc tdng 1 may bom dang chay. Co thé duoc hiéu ring
khi hiéu sudt may bom qué thip (dudi 0,6), thi do an toan clia may bom dang chay s€ bi
anh hudéng va s€ khong du d hd tro may bom chay trong thoi gian dai. Do do, gidi han
dudi ctia pham vi didu khién cta ty 18 téc do quay phai 16n hon 0,6 dé dam bao do6 an

toan clia may bom dang chay.

Nhu néu trén, sau khi tinh toan pham vi didu khién cua ty 18 tbe do quay twong tmg
v(i khoang hiéu suét cao dudi cac diu kién lam viéc khac nhau (luc nang khéac nhau,
s6 lwong may bom nude khac nhau), ty 1€ tbc d6 quay k va lyc nang dang chay hién thoi
H c¢6 thé duoc gidm sét trong thoi gian thue 8 xac dinh lidu ty 16 toc dd quay hién thoi
nam trong pham vi didu khién cua ty 18 tdc dd quay hay khong, va chuyén ddi s6 luong
ctia may bom nudc dé cho phép ty 1€ tdc 6 quay ctia may bom nudc ndm trong pham
vi diéu khién cua ty 18 toc do quay néu ty 1& toc do quay hién thoi khong trong pham vi
didu khién cua ty 18 tdc dd quay nay. Két qua 1, s6 luong may bom nude dang chay c6
thé duge chuyén ddi theo hidu sut t&i wu, dam bao rang may bom nude dang chay trong

pham vi hiéu suét cao.

Dudi ddy md ta phuong phap didu khién may bom nuge trong hé théng diéu hoa
khong khi cua vi du cu thé.

Trong vi du cu thé nay, hé théng diéu hoa khong khi bao gbdm 3 may bom nudc
song song.

! 2 !
H = Al(—Q—j + Blk-Q— +C .k
m m ., duong cong ty 1€ toc

Theo m6 hinh méay bom 3 N2
n:A —Q— +B 'Q— +C "Q—
2 kIn 2 2

km km
d6 quay-hiéu sudt-tdc @ dong chay 6 luc ning 30%, 40%, 50%, 60%, 70%, 80%, 90%
va 100% c6 thé duge tinh toan twong ung. Piém giao nhau ctia dudng cong hig¢u suét
ctia mdt may bom va duong cong hi¢u suét ctia hai may bom 1a diém chuyén ddi toi wu

A giita mdt may bom va hai may bom, va diém giao nhau cia dudong cong hiéu sudt cia

13
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hai m4y bom va dudng cong hiéu suat cia ba may bom la diém chuyén d6i toi uu B gitta

2 may bom va 3 mdy bom.

Nhu thé hién trong Fig. 2 t6i Fig. 4, khi lyc ning 14 30%, 50%, va 70%, va s6
luong may bom nudc dang chay 1a 1,2 va 3, dbi v6i dudong cong ty 1€ tbc d6 quay-hiéu
sudt-tbc dd dong chay, diém giao nhau cua dudng cong hiéu suit ctia mdt may bom va
duong cong hiéu suét cia hai may bom 12 diém chuyén dbi tdi wu A gitta mot may bom
va hai mdy bom, va diém giao nhau ctia dudng cong hi¢u suit cia hai my bom va
dudng cong hiéu sut clia ba may bom 14 diém chuyén dbi t6i vu B gifra hai may bom
va ba may bom. Tuong tu, diém chuyén dbi tdi vu A va B ¢6 thé thu duoc khi lyc nang
14 40%, 60%, 80%, 90%, va 100%, va sb luong may bom nude dang chay la 1, 2, va 3.
Sau do6, 7 tap hop ty 1€ tbe dd quay Kia, Kaa, Kog, K3 cho s6 lrong may bom khéc nhau
c6 thé thu duogc theo diém chuyén dbi tdi wu A va B tuong tng, trong d6 Kia la ty 1€ tbe
d6 quay ciia 1 may bom & diém chuyén di ti wu A, Kaa 12 ty 1€ toc d6 quay ciia 2 may
bom & diém chuyén ddi ti wu A, Kos 1a ty 18 tc do quay ctia 2 méy bom & diem chuyén

d6i ti wu B, va Ksp 12 ty 16 tée do quay ctia 3 may bom & diém chuyén doi t6i wu B.

Tir dudng cong ty 1€ tbc dd quay-hiéu suht-tdc @6 dong chay & luc nang 30%, 40%,
50%, 60%, 70%, 80%, 90% va 100%, mdi quan hé trong tng gitta ty 1€ lwc nang dang

A13
sz ]

i

¢

k=" — |
Lom

chay hién thoi ¢ va ty 1¢ toe @ quay k 1a _ va theo pham vi diéu khién

. om-1, ., m+i.
, If,(0. 2. £,(0. )]~ [0.6.1]
cia ty 1¢ toc dd quay m m i
, ¢ thé thu dugc
1, sifm-1}" il eelm a1t
oo BT pmtly_ gefm il ’
" s B va m Lom /| trong d6 sO luong m may

bom nudc hién dang chay va lyc nang dang chay hién thoi ¢ (theo ¢= H/Hdinh mie) da
biét. Sau d6, fi1 va £ c6 thé duoc tinh, va sau d6 7 tap hop ty 1& tdc do quay Kia, Kaa,
Kog, Ksp cho s6 lugng may bom khac nhau c6 thé duorc tinh toan. Vi dy, khi ¢ =30%,
0,15 0,15
_ 05 , (1+1\7" _ _ 05, (21\"" _
kin = 300%%5 x (22)7 = 0,61, kay = 30% «(B)" =052,
0,15 110,15
op = 30%%5 « (22) 7 = 0,58, kay = 30%"° » (33)" = 053. Tuong t, Kia,
2 3
Koa, Kop, K3 ¢6 thé dugc tinh todn nhu lyc nang 40%, 50%, 60%, 70%, 80%, 90% va
100%. Do d6, & luc nang khac nhau, pham vi didu khién cta ty 18 tbc dd quay cho 1 may
14
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bom & hi¢u suét t6i vu 13 [0,6, K1a], pham vi diéu khién cua ty 1€ tdc d6 quay cho 2 may
bom & hiéu sut tdi vu 13 [Koa, K28], va pham vi didu khién cua ty 16 téc do quay cho 3

may bom & hiéu suét toi vu 13 [Ksp, 1], va sau do6 thu duogc bang 1.

Pham vi diéu Kkhién ctia | Pham vi diéu khién cta ty | Pham vi diéu khién cua
ty 16 tc @ quay cho 1 | 1€ tbc dd quay cho 2 may | ty 1& tbc d6 quay cho 3
Ty 1€ luc nang ¢ | may bom bom méy bom

Ko Kia Koa Kog Kss K3
30% 0 0,61 0,52 0,58 0,53 1,0
40% 0 0,70 0,6 0,67 0,61 1,0
50% 0 0,78 0,67 0,74 0,68 | 1,0
60% 0 0,86 0,74 0,82 0,75 1,0
70% 0 0,93 0,79 0,88 0,81 1,0
80% 0 0,99 0,85 0,94 0,86 1,0
100% 0 1,11 0,95 1,04 0,96 1,0

C6 thé thiy tir bang 1 khi Iy nang 12 30%, thi pham vi diéu khién cia ty 18 tdc do
quay cho 1 may bom & hiéu suét tdi wu 14 [0,6, 0,61], pham vi didu khién cta ty 1€ tde
dd quay cho 2 may bom & hi¢u suét t8i wu 13 [0,52, 0,58], va pham vi diéu khién cia ty

18 tbe d6 quay cho 3 may bom & hiéu suat tdi wu 1a [0,53, 1].

Vi du, khi chi mot may bom hién dang chay va ty I€ nang 13 30%, néu ty 1€ tdc dd
quay k tim dugc 12 0,57 trong khi chay, do6 1a, khong nam trong pham vi [0,6, 0,61], va
lwc nang van hanh hién thoi van 14 30% va chua bi thay ddi, sau d6 sb lugng may bom
nudce dang chay nén dugc ting 1én thanh 2, sao cho ty 1¢ tbc do quay cua bom nim trong
pham vi diéu khién cua ty 18 toc dd quay [0,52, 0,58] cho hai mdy bom dé dam bao rang

mdy bom nudc ndm trong pham vi hiéu suét cao.
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T4t nhién, néu ty 18 tdc dd quay hién thoi khong nam trong pham vi didu khién cta
ty 16 tc do quay va luc nang thay dbi, thi ty 18 luc nang c6 thé dugce xem xét khi chuyén

doi s luong may bom nudc.

Tém lai, trong phuong phap didu khién may bom nudc trong hé théng didu hoa
khong khi ctia phuong 4n cta sang ché, duong cong ty 18 tbc d6 quay-hiéu sut-toc do
dong chay cia may bom nude & luc nang khac nhau thu dugc theo md hinh may bom
nudc nay, sau do nhiéu tip hop pham vi didu khién cta ty 1é téc do quay cho sb lugng
mdy bom nuéc khac nhau & hi¢u suat toi wu duge tinh toan, va sau dé sb luong may
bom nuéc duge chuyén dbi theo pham vi didu khién cua ty 18 toc dd quay nay, ty 18 tbe
d6 quay hién thoi, luc nang dang chay hién thoi va sb luong may bom nudc dang chay.
So sanh v&i viée chuyén dbi s6 lwgng méy bom nude chi dya trén tbc do, phuong phép
cla sang ché co thé chuyén ddi s6 lugng may bom nudc theo higu suét va luc ning cua
may bom, sao cho may bom nudc chay trong khoang hiéu sult cao dudi didu kién lam
viéc tal toan phﬁn, va dat dugc muc dich cua didu khién tiét kiém nang lugng bién tn

clia mdy bom nuéc va giam tiéu thu dién dang chay cua hé théng didu hoa khong khi.

Fig. 5 laso dd khéi chu tric cta thiét bi didu khién may bom nudc trong hé thdng

diéu hoa khong khi theo mdt phuwong 4n clia sang ché.

Trong phuong an nay, hé thdng diéu hoa khdng khi 1000 bao gbm nhidu may bom

nudc song song.

Nhu thé hién trong Fig. 5, thiét bi diéu khién may bom nude trong hé théng diéu
hoa khong khi 100 bao gém: mddun thu nhin 10, mddun tinh toan 20, mddun x4c dinh

30 va modun didu khién 40.

Trong s6 d6, mddun thu nhan 10 duoc cAu hinh dé thu duogc sb luong may bom
nudce hién dang chay trong hé théng diéu hoa khong khi va ty 1€ tdc do quay hién thoi
va luc nang dang chay hién thoi cia may bom nuée, modun tinh toan 20 duogc cau hinh
dé tinh pham vi diéu khién ctia ty 1& tbc @6 quay theo s6 luong va luc nang dang chay
hién thoi, modun xéc dinh duge cAu hinh dé xac dinh liéu t 1¢ toc 46 quay hién thoi cd
ndm trong pham vi diéu khién cta ty 1& tbc dd quay hay khong, va moédun diéu khién 40
dugc cAu hinh dé chuyén dbi s6 luong may bom nudce dé cho phép ty 1& tbc 4o quay cua
may bom nudgc nam trong pham vi didu khién cua ty 18 tbe @ quay néu ty 18 tde do quay
hién thoi khong trong pham vi didu khién cua ty 16 tbe do quay, va dé diéu khién may

16
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bom nuéc hién dang chay tiép tuc chuyén doi tan so dong b va diéu toc néu ty 1€ toc

do quay hién thoi nam trong pham vi diéu khién cua ty 18 tbc do quay.

Cu thé 13, trong khi van hanh hé thong diéu hoa khong khi 1000, modun thu nhén
10 ¢6 thé thu dugc sb luong may bom nudce hién dang chay, ty 1€ tbc @6 quay hién thoi
va luc nang dang chay hién thoi trong thoi gian thuc, va gli ching t61 modun tinh toan
20. Mddun tinh toan 20 tinh pham vi didu khién coa ty 18 toc dd quay & hidu sudt ti wru
theo sb lwong va luc nang dang chay hién thoi va glri n6 t6i modun x4c dinh 30. Modun
x4c dinh 30 x4c dinh liéu ty 1€ tbc @6 quay hién thoi c6 ndm trong pham vi diéu khién
clia ty 18 the @0 quay & hiéu sudt tdi wu dudi didu kién 1am viée hién thoi hay khong, va
ot két qua t6i modun didu khién 40. Modun diéu khién 40 chuyen d6i s6 hrong may
bom nuéc dang chay theo két qua nay, dé cho phép ty 1& tbc dd quay clia may bom nudce

nam trong pham vi diéu khién cta ty 1€ toc do quay.

Tét hon 13, nhur thé hién trong Fig. 6, thiét bi didu khién may bom nudc trong hé
théng didu hoa khong khi 100 bao gbm ti dién méay bom 50 d8 dan dong nhidu may

bom nudc song song hoat dong.

Nén luu y ring, su gidi thich chi tiét cua thiét bi didu khién may bom nuéc trong
hé théng didu hoa khong khi turong tu nhu sy gidi thich chi tiét cia phuwong phap didu

khién may bom nudc trong hé théng diéu hoa khong khi, va s& khong duoc 1ap lai & day.

Theo thiét bi didu khién my bom nude trong hé théng diéu hoa khong khi, pham
vi diéu khién cta ty 18 tdc do quay ¢ hiéu suat tdi vu duogc tinh theo sb luvong va luc
nang hién thoi ciia may bom nudc, va sau do sb luong may bom nuéc dang chay duoc
chuyén dbi theo pham vi didu khién cta ty 16 tbe do quay va ty 18 tbc do quay hién thoi.
Do d6, s luong may bom nudce dang chay co thé duoc chuyén dbi theo hiéu suit dang
chay ctia may bom nuge va luc nang clia mdy bom nudc, sao cho may bom nudc chay
trong khodng hi¢u suét cao dudi diéu kién 1am viéc tai toan phﬁn, va dat dugc muc dich
ctia didu khién tiét kiém nang luong bién tAn ciia may bom nudc va giam tiéu thu dién
dang chay cta h¢ théng diéu hoa khong khi.

Hon nita, sang ché dé xuét phurong tién luu trit ¢6 thé doc bang may tinh c6 chuong
trinh méy tinh dugc luu & trong do, trong do6 chuong trinh dwoc chay bdi bo xtr ly, thuc
hién phuong phép didu khién may bom nuéc trong hé thdng diéu hoa khong khi theo
phuong én trén clia sang ché.
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Khi chwong trinh méy tinh dugc luu trong phuong tién luu trir c6 thé doc bing
mady tinh ciia phuong 4n cua sang ché dugc chay thi s6 luong may bom nude dang chay
c6 thé duge chuyén ddi theo hiéu suit dang chay clia may bom nuéc va luc néng cta
may bom nudc, sao cho may bom nuéce chay trong khoang hiéu suit cao duéi diéu kién
Jam vidc tai toan phan, va dat duge muc dich cta didu khién tiét kiém nang luong bién

tAn cia mdy bom nudc va gidm tiéu thu dién ctia hé thong di€u hoa khong khi.

Fig. 7 1a so dd khdi cAu tric cua thiét bi may tinh theo mdt phuong 4n cua sang

ché.

Nhur thé hién trong Fig. 7, thiét bi m4y tinh 200 bao gdm bd nh¢ 21, b xtt 1y 22,
va chuong trinh may tinh 23 dugc luu trén by nhé 21, trong do chuong trinh may tinh
23 khi duoc chay boi bd xt Iy 22, thi thue hién phuong phap diéu khien may bom nude

trong hé thong diéu hoa khong khi theo phuong 4n trén cua sang ché.

Khi chuong trinh may tinh dugc luu trén thiét bi may tinh cia mot phwong 4n cla
sang ché dugc chay bsi bo xir 1y, thi sb luong mdy bom nude dang chay c6 thé duoc
chuyén d6i theo hiéu sudt chay ctia may bom nudc va luc ning clia may bom nudc, sao
cho may bom nudc chay trong khodng hicu suit cao dudi diéu kién lam viéc tai toan
phé‘m, va dat dugc muc dich cua didu khién tiét kiém nang lugng bién tin clla may bom

nude va giam tiéu thy dién dang chay cta hé thdng diéu hoa khong khi.

Fig. 8 1 so d6 khéi cAu triic cia hé thng diéu hoa khong khi theo mot phuong an

cta sang ché.

Nhu thé hién trong Fig. 8, hé théng didu hoa khong khi 1000 bao gdm thiét bi dieu
khién may bom nudc trong hé théng didu hoa khong khi 100 hodc thiét bi may tinh 200
theo phuong 4n trén cta sang ché.

Péi vé6i hé thdng diéu hoa khong khi ciia phwrong én cia sang ché, v6i thiét bi didu
khién may bom nuéc trong hé théng didu hoa khong khi hodc thiét bi méy tinh, sd lwong
may bom nuéc dang chay co thé dwoc chuyén di theo hiéu suét dang chay cua may
bom nudc va luc ndng ciia may bom nudc, sao cho mdy bom nudce chay trong khoang
hiéu suét cao dudi didu kién lam viéc tai toan phén, va dat duge muc dich cua didu khién
tiét kiém nang lugng bién tn ctia may bom nuéc va gidm tiéu thu dién dang chay cua

hé thdng diéu hoa khong khi.
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Trong mo ta cta sang ché, su mo ta voi tham chiéu t¢i thuat ngit nhu “mot phuwong
an”, “mot $6 phuong an”, ““vi du”, “vi ducu thé”, hoac “mot sb vi du” c6 nghia dic tinh,
co cAu, vat liéu, hodc tinh chét cu thé duge mo ta két hop véi phuong én hodc vi du di
kem trong it nhat mot phuong an hodc vi du ciia séng ché. Trong sang ché, mb ta so luge
cta thuét ngit néu trén khong cin thiét tham chiéu t6i cung phuong 4n hodc vi du. Hon
nira, dic tinh, co cAu, vat liéu, tinh chét cu thé da dugc md ta o thé dugc két hgp trong

bét ky mot hodc nhiéu hon mét phuong 4n hodc vi du theo cach thirc phu hop.

Trong md ta clia sang ché, nén dugc hiéu ré‘mg, mbi quan hé dinh huéng hodc dinh
vi duoc chi ro béi thuit ngt “trung tim”, “theo chiéu doc”, “theo chiéu ngang”, “do
dai”, “chiéu rong”, “dd day”, “trén”, “dudi”, “trudc”, “saun”, “trai”, “phai”, “doc”,
“xuyén tm”, “chu vi”, v.v. dua trén quan hé hudng va dinh vi dugce thé hién trong hinh
v&, va chi dé thuén tién trong viéc md ta sang ché va don gian héa sy md ta nay, va
khong chi ra hodc 4m chi ring thiét bi hoic bd phan duge tham chiéu t6i phai c6 dinh
hudng cu thé, duoc xay dung va van hanh theo hudng cu thé, va vi thé khong thé duogc

hiéu nhu giéi han cua sang che.

Ngoai ra, thuat ngit “tha nhat” va “th hai” chi dugc dung cho muc dich md ta, va
khong thé dugc hidu nhu chi ra hodc 4m chi tAm quan trong twong d6i hodc ngdm chi ra
sb lugng du hiéu k§ thuét dugc chi ra. Do d6, dau hiéu dugc dinh nghia véi “thu nhét”
va “tht hai” ¢6 thé bao gdbm 4n chira hodc rd rang it nht mot ddc tinh. Trong miéu ta
cua sang ché, thuat ngir “nhiéu” ¢6 nghia la it nhét hai, chéng han nhu hai, ba, v.v., trit

khi duoc dinh nghia cu thé khéc di.

Trong sang ché, trir khi duge quy dinh rd rang hodc gidi han khéc di, thudt nglt
“lép dat”, “két nbi”, “nbi”, “cd dinh” va céac thuat ngir khac nén dugc hiéu theo nghia
rong, vi du, c6 thé 1a két ndi ¢ dinh hogc két nbi tach rdi, hogc tich hop; c6 thé 1a két
néi co hoc hodc két nbi dién; co thé két ndi truc tiép hoic két ndi gian tiép thong qua
phuong tién trung gian, ¢ thé 14 nbi thong bén trong cta hai thanh phan hoic mdi quan
hé tuong tac gifta hai bd phén, trir khi duge quy dinh rd rang hodc giéi han khéc di. bbi
v&i nhitng nguodi co hiéu biét trung binh trong linh vuc k¥ thuét nay, nghia cu thé cla

thuét ngft néu trén trong sang ché c6 thé duoc hiéu tiry theo didu kién cu thé.

Mic du phuong 4n clia sang ché da dugc thé hién va mo ta & trén, c6 the hiéu rang

phuong 4n néu trén 1a dién hinh va khong nén hiéu nhu giéi han ctia sang che. Ngudi ¢6
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hidu biét trung binh trong linh vire k¥ thudt nay 6 thé thay doi, diéu chinh, thay thé va
bién ddi dbi voi phuong 4n néu trén trong pham vi clia sang ché.

Sang ché dua trén va yéu cAu hudéng quyén uu tién cua don xin cAp bang sang ché
Trung Quéc s6 201910630396.0 ndp ngay 12/07/2019, toan bd ndi dung ctia don dugc
tham khao tong hop & day.
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YEU CAU BAO HO
1. Phuong phap diéu khién may bom nudc trong hé thng diéu hoa khong khi, trong do
hé théng didu hoa khong khi bao gbm nhiéu m4y bom nude song song, va phuong phap

diéu khién nay bao gom budc sau:

thu duoc s lwong may bom nude hién dang chay trong hé théng didu hoa khong

khi, va t 16 toc dd quay hién thoi va lwc nang dang chay hién thoi cia may bom nudc;

tinh toan pham vi didu khién cua ty 1€ tdc do quay theo sb luong va lyc nang dang chay
hién thoi; trong d6 tinh todn pham vi diéu khién ty 1& tdc d6 quay theo s6 lwong va luc
nang dang chay hién thoi bao gbm tinh todn pham vi didu khién ty 18 tbc do quay theo
sb luong, luc nang dang chay hién thoi va quan hé tuong img gifta luc ndng va ty 1€ tbe

do quay,
trong d6 quan hé twong tng gitta luc nang va ty 1€ tdc d6 quay dugc thé hién bdi cong
thirc sau:

k = f(p,—)
m

5
trong d6 @= H/Hginh muc, 12 ty 1€ luc nang, trong do H 1a luc ning hién thoi dang
chay ctia may bom nudc, va Hainh mee 12 luc nang dinh mirc ctia may bom nuéc, mo 1a s6
lwong may bom nudc dang chay sau dieu khién chuyén doi, va m 12 sd lugng mdy bom

nudc hién dang chay,

trong d6 pham vi didu khién cua ty 18 tc d0 quay 1a

A )fz(¢ )] n[0,6,1]

xéc dinh liéu ty 18 toc do quay hién thoi co nam trong pham vi didu khién cua ty 1€

tbc do quay hay khong, va

chuyén dbi sb luong may bom nudc dé cho phép ty 1¢ tdc d6 quay ctia may bom
nude nam trong pham vi didu khién cua ty 18 tc d6 quay néu ty 18 tbc do quay hién thoi
khong trong pham vi didu khién cua ty 16 toc do quay nay;

didu khién may bom nuéc hién dang chay tiép tuc chuyén dbi tan sb dong bo va
didu tbc néu ty 1é tbc dd quay hién thoi nam trong pham vi diéu khién cta ty 1& toc do

quay.
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2. Phuong phép diéu khién may bom nuéc trong hé théng diéu hoa khong khi theo diém

1, con bao gom budc:

thu duoc tham s6 miu ctia may bom nudc va tham sb dic trung cua it nhét ba bd
méy bom nuée dang chay dwéi didu kién 1am viéc khac nhau, va thiét 14p md hinh may
bom theo tham sé mAu va tham s6 dic trung, trong d6 tham s& miu bao gdbm tbc do
dong chay, luc nang va hiéu suét cua may bom nudc & tdc do dinh mirc, va tham sb dac
trung bao gdm tdc d6 dong chay, luc ning va hiéu suit ciia may bom nuéc dudi didu
kién lam viéc khac nhau;

thu dugc duong cong ty 1€ tbc @6 quay-hiéu suét-toc 6 dong chay ctia may bom

nuée & lue nang khéac nhau st dung md hinh may bom nudc;

tinh todn ty 1¢ téc do quay twong tmg véi diém chuyén ddi tdi wu dé chuyén d6i
gifta nhiéu tdp hop s6 lugng méay bom nuée khac nhau theo dudng cong ty 1€ tbe dd

quay-hiéu sudt-tbc dd dong chay; va

thu duge mbi quan hé twong Umg gifta luc nang va ty 1€ tbc @6 quay theo ty 1& tbe
dod quay tuong tng voi diém chuyén doi t5i wru dé chuyén ddi gitra nhiéu bd s6 lugng

may bom nude khac nhau.

3. Phuong phap didu khién méy bom nudc trong hé théng diéu hoa khong khi theo diém

2, trong d6 mo hinh mdy bom nu6c duge thé hién bdi cong thirc sau:

! 2 !
H = Al(g) BrL K
m m

QY ., n(Q) .o Q

=A|—| +B,|— | +C,—

l Z(km 2 km 2 ¥m

trong d6 m la s6 lwong may bom nuéc hién dang chay, H* 1a lyc ndng ciia m may

bom nudc song song sau chuyén dbi tan s6, n 14 hiéu suét ciia m may bom nudc song
song, Al, B1, C1, A2, B2, C2 déu la h¢ sb dic trung clia may bom nudc, k 1a ty 18 tbe

d6 quay, va Q’ 1a toc o dong chay clia m mdy bom nudc song song sau chuyén ddi tan

O>~

S

4. Phuong phap diéu khién may bom nudc trong hé thdng diéu hoa khong khi theo diém
1, trong d6 luc ning dang chay hién thoi thu duge b1 chénh 1éch ap sut gifta dau vao

va dau ra cta nhiéu may bom nuéc song song.
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5. Thiét bi didu khién may bom nudc trong hé théng diéu hoa khdng khi, trong d6 hé
théng diéu hoa khong khi bao gbm nhidu may bom nuéc song song, va thiét bi diéu
khién nay bao gém:

mddun thu nhan, duoc ciu hinh dé thu dugc sb lugng may bom nudc dang chay
hién thoi trong hé théng didu hoa khong khi, va ty 1€ tbc @6 quay hién thoi va luc nang

dang chay hién thoi clia mdy bom nudc;

médun tinh ton, duge cu hinh dé tinh toan pham vi diéu khién cta ty 1& toc do quay
theo s va luc nang dang chay hién thoi, trong 46 modun tinh todn duoc cAu hinh dé tinh
toan pham vi didu khién ty 18 tbc d0 quay theo s6 luong va luc nang dang chay hién thoi
bao gdm tinh toan pham vi didu khién ty 18 tbc dd quay theo sb luong, luc nang dang

chay hién thoi va quan hé trong tng gifta luc ning va ty 1€ tbc do quay,

trong d6 quan hé twong Gng giita lwc nang va ty 1¢ tbc dd quay duge thé hién béi cong

thtc sau:
k = flp,—2)
m 5

trong @6 ¢= H/Haginh mue, 12 ty 1€ luc nang, trong d6 H 1a lyc nang hién thoi dang
chay ctia may bom nuéc, va Hainh mee 12 Irc néng dinh mirc clia may bom nudc, mo 1a s6
lwgng may bom nudc dang chay sau diéu khién chuyén doi, va m la so lugng may bom

nude hién dang chay,

trong d6 pham vi didu khién cua ty 18 tc dd quay 1a

[f1(¢ ) f (¢ )] N [0,6,1]

modun xac dinh, duge ciu hinh dé x4c dinh lidu ty 18 tbc @6 quay hién thoi co trong
pham vi didu khién cta ty 18 tdc dd quay hay khong; va

mddun didu khién, duge cdu hinh dé chuyén dbi sb luong may bom nude dé cho
phép ty 1€ tbc d6 quay ctia may bom nudc nam trong pham vi diu khién cua ty 16 tc
d6 quay néu ty 1é tbc do quay hién thoi khong ndm trong pham vi diéu khién ctia ty 18
tbc @6 quay nay, va diéu khién may bom nuéc hién dang chay tiép tuc chuyén ddi tan
sb ddng bd va didu tdc néu ty 18 tbe d6 quay hién thoi nim trong pham vi diéu khién cua

ty 16 toc do quay ndy.
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6. Phuong tién luu trit co thé doc bang may tinh c6 chuong trinh mdy tinh dugc luu &
trong d6, trong d6 chuong trinh khi dugc chay boi bd xur ly, thuc hién phuong phap didu
khién may bom nuégc trong hé thng didu hoa khong khi theo diém bét ky trong s6 cac
diém tir | dén 4.

7. Thiét bi m4y tinh, bao gdm bd nhé, b xt 1y, va chwong trinh méy tinh dugc luu trong
b6 nhé, trong d6 chwong trinh may tinh khi duge chay boi bo xir ly, thuc hién phuong
phép didu khién méy bom nudc trong hé thong diéu hoa khong khi theo diém bt ky

trong sd cac diem tir 1 dén 6.

8. Hé théng didu hoa khong khi, bao gdm thiét bi diéu khién may bom nudc trong hé

théng didu hoa khong khi theo diém 5, hogc thiét bi may tinh theo diém 7.
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Fig. 1
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Fig. 3
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