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LOI MO PAU

Dién ning 1a dang ning luong cé nhiéu vu diém nhu dé dang chuyén thanh cac
dang ning luong khac nhu nhiét ning, co ning, hoa ning.... dé truyén tai va phan
phéi. Chinh vi vay di¢n nang dugc st dung rat rong rai trong moi linh vuc hoat dong
ctia con ngudi. Pién ning 1a ning luong chinh ciia cac nganh cong nghiép, 1a diéu
kién quan trong dé phat trién cac khu d6 thi va khu dan cu. Vi 1y do d6 khi 1ap ké
hoach phét trién kinh té xa hoi thi ké hoach phat trién dién nang phai di trudc mot
budc nham thoa man nhu cau dién ning trudc mat va trong twong lai. Pic biét trong
nganh kinh té nudc ta hién nay dang chuyén dan tir mot nudc néng nghiép sang cong
nghiép, may moc dan thay thé cho stic lao dong ciia con ngudi. Pé thuc hién dugc
viéc ning cdp va cai tién hé théng cung cap dién dé co thé dap Gmg duoc nhu cau

tang truong khong ngimg vé dién.

Sau 4 nam hoc tap tai TRUONG QUAN Li VA CONG NGHE HAIl PHONG
em dd duoc nhan dé tai tot nghiép:" Thiét ké cung cdp dién cho xwéng co khi Tan

Tién” do ThS.Nguyén Vin Dwong hudng dan.

Dé tai gdm nhing nodi dung sau:

Chuong 1: Cac phuong phap xéac dinh phu tai tinh toan.
Chuong 2: Thiét ké mang ha 4p cho phan xudng co khi.
Chuong 3: Tinh cong suat bu phan khang.



CHUONG 1
CAC PHUONG PHAP XAC PINH PHU TAI TINH TOAN
1.1KHAI QUAT CHUNG.

Phu tai tinh todn 14 phu tai gia thiét 1au dai khong doi twong dwong véi phy tai
bién doi vé mat hiéu Gng nhiét d6 khi dong 1én. Phy tai tinh toan ciing 1am néng
chay day din 1én nhiét do bang nhiét d6 16n nhit do phu tai thuc t& gy nén do d6
néu lya chon céc thiét bi theo phu tai tinh toan s€ ddm bao an toan trong qua trinh
van hanh.

1.2. CAC PHUONG PHAP XAC PINH PHU TAI TiNH TOAN.
1.2.1X4c dinh phu tai tinh toan theo céng suit dit va hé sé nhu ciu.

Phuong phap nay sir dung khi dd c6 thiét ké nha xuéng cia xi nghiép, lic
nay chi biét duy nhat cong suat dat cia tung phan xudng.

Phu tai dong luc tinh toan ctia mdi phan xudng:
Pt = Kne. Pa (1.1)
Qtt = Pu.gop (1.2)
Trong do:

Kne - Hé s6 nhu cau, tra sb tay ki thuat theo s6 lidu théng ké cua cac xi
nghiép, phan xudng twong ng.

cos@ - Hé s6 cong suét tinh toan, tra sb tay ki thudt sau d6 rut ra tge.
Phu tai chiéu sang dugc tinh theo suat chiéu sang trén mot don vi dién tich:

Pcs = po. S. (1.3)
Trong d6: po - Suat chiéu sang trén mot don vi dién tich (W/m?).
S - Dién tich can duoc chiéu sang (m?).
Phu tai tinh toan toan phan ciia mdi phan xudng:
Ste =/ (Pee + Pes)? + (Que + Qcs)? (1.4)

Phu tai tinh toan xi nghiép xac dinh bang céach Iy tong phu tai cac phan xuong co
ké den hé so dong thoi:

Poxvi = Kat XT Prepxi = Kat X1 (Pegi + Pesi) - (1.5)
Qrxn = Kt 2111 Qttpxi = Kat Z?( Qeei + Qcsi ) (1.6)

Stixn = \/(PttXNZ + QttXNz) (1.7)
P
Cos ¢ = ﬁ (1.8)

Ka: - Hé s6 dong thoi, xét kha nang phu tai cia phan xuéng khong dong thoi cuc
dai:  Kg=0,9 + 0,95 khi s6 phan xuéng n =2 +4.

Ka = 0,8 = 0,85 khi s6 phan xuéng lan=5 =+ 10.
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1.2.2.X4c dinh phu tii tinh toan theo céng suit trung binh.

Sau khi xi nghiép c6 thiét ké chi tiét cho tirng phan xudng, ta di c thong tin
chinh x4c vé mit bang bd tri may moc, thiét bi, biét duoc cong suat va qua trinh
cong nghé cia timg thiét bi, ngudi thiét ké bat tay vao thiét ké mang ha ap cho
phan xuong. Cong suit tinh toan cia ting dong co va cua timg nhom dong co
trong phan xuong.

V&1 mot dong co: Py = Pan
Véi nhém dong con < 3;
Pi= 2" Pimi (1.9)
Vi n > 4 phu tai tinh toan ciia nhdm dong co xac dinh theo cong thuc:
Pt = Kma . Ksd 2.7 Pgmi
Trong do;

Ksd - hé s0O str dung ctia nhom thiét
bi. kmax - hé s0 cuc dai.

Nng - sO thiét bi ding dién hiéu qua.
Trinh ty xac dinh nng nhu sau:

» Xac dinh ni - s6 thiét bj c6 cong suat 16n hon hay bang mét nira cong suat
cua thiét bi c6 céng suat I6n nhat.

= Xac dinh P1 — cong sut caa ny thiét bi noi trén:

P1= 21" Pami (1.10)
= Xac dinh ns=22 pa= 22
n PX

Trong d6; n - Tong sé thiét bi trong nhom.
Ps - Tong cdng suat caa nhom.
Py = 21" Pami (1.11)
= Tur n«, P« tra bang dugc Nnhg<[PL-3]
= Xac dinh nnq theo cong thac: Nng = N. Nhg=

Bang tra Kmax chi bat dau tir nng = 4 [PL-4], khi nng < 4 phu tai tinh toan dwoc
xac dinh theo cong thuc:

Pt = 21 k¢t Pami (1.12)

ki — hé so0 tai.



Néu khong biét chinh xéc, co thé 14y tri s6 gan dang nhu sau: k= 0,9 véi
thiét bi lam viéc & ché do dai han.
ki = 0,75 vé6i thiét bi lam viéc & ché d6 ngan han lap lai.

Phu tai tinh toan toan phan xudng vai n nhom:

Ptth = kdt . Z? Ptti (113)
Qttpx = Kat . X7 Qi (1.14)
Sttpx: \/(Pttpx + Pcs)2 + (Qttpx + ch)z (1.15)

1.2.3.X4c dinh PTTT theo suit phu tai trén mot don vi dién tich.

Phuong phap nay dung trong thiét ké so bo, dung dé tinh phu tai cic phan
xuong c6 mat d6 may moc san xudt phan bd twong d6i déu nhu: phan xuong gia
cong co khi, dét, san Xudt oto. ....

Ptt=po*F
Trong do;

Po: sudt phu tai trén mdt don vi dién tich
(W/m?). F: dién tich nha xuéng (m?).

1.2.4 Xac dinh PTTT theo suit tiéu hao dién niing trén mot don vi san pham.
Phuong phap nay dung dé tinh toan thiét bi dién c6 d6 thi phu tai it bién doi

nhu: quat gid, bom nude,mdy nén khi... khi d6 phu tai tinh toan gan bang phu tai
trung binh va két qua tuong doi chinh xac.

M. W,
Py =

Tmax
Trong do
M: S6 lugng san pham san xuét ra trong mot nam.

Wo: Suét tiéu hao dién ning trén mét don vi san pham (kWh/sp).
Tmax: Thot gian st dung cong suat cuc dai (h).

Toém lai, cac phuong phap trén déu c6 nhitng wu nhugc diém va pham vi tng

dung khac nhau. Vi vay tuy theo giai doan thiét ké, tuy theo yéu cdu cu thé ma
chon phuong phap tinh cho thich hop.



1.3.XAC PINH PTTT CUA PHAN XUONG CO KHI.

1.3.1.Phu tai tinh toan cta phan xwéng co khi.

Trong phan xudng co khi chuyén san xuét cac loai banh ring, hop s, hop toc do, chi
tiet may... do do6 trong xudng c6 nhiéu nhém may nhu: may tién, may phay, may doa,
may khoan,...
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Bang 1.1: Phy tai dién cua phan xuong co khi.

STT Tén may S6 luong Cong suit
B¢ phan rén
1 Bia hoi dé rén 2 10
2 Biia hoi dé rén 2 28
3 Lo rén 2 4.5
4 Lo ren 1 6
) Quat gid 1 2.6
6 Quat thong gid 1 2.5
8 May ép ma sat 1 10
9 Lo dién 1 15
11 Dam treo c6 paling dién 1 4.8
12 | May mai sic 1 3.2
13 Quat ly tam 1 7
17 | May bién ap 2 2.2
B¢ phan nhiét luyén

18 | Lo chay bang dién 1 30
10 | Lo dién dé hoa cimg linh kién 1 90
20 | Lodién 1 30
21 | Lo dién déreén 1 30
22 | Lo dién 1 36
23 | Lodién 1 20
24 | Bédau 1 4
25 | Thiét bi dé t6i banh ring 1 18
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26 | Bé diu co ting nhiét 3
28 May do d6 ctng dau con 0.6
30 | May mai sic 0.25
33 Cau truc c6 paling dién 1.3
34 | Thiét bi toi cao tan 80
37 | Thiétbido bi 23
40 May nén khi 45
Bo phan moc
41 May bao gb 7
42 May khoan dung 3.2
44 May cua 3.2
46 | May bao gb 4.5
47 May cua tron 7
B¢ phan quat gio
48 | Quat gi6 9
49 | Quat gi6s69 12
50 | Quat gi6 sb 14 18




1.3.2.Phin nhém phu tai.
Dé phan nhém phu ti ta dwa vao nguyén tic sau:

«Céc thiét bi trong 1 nhém phai ¢6 vi tri gan nhau trén mit bang (diéu nay s& thuan
tién cho viéc di day tranh chong chéo, giam ton that..)

Céc thiét bi trong nhém c6 cuing ché d6 1am viéc ( diéu ndy sé& thuan tién cho viéc tinh
toan va cung cp dién sau nay, vi du néu nhom thiét bj c6 cung ché do l1am viéc, tac co
ciing d6 thi phu tai vay ta c6 thé tra chung dugc ks , kne . cosg ... va néu chung co
cuing cdng suét nita thi s6 thiét bi dién hiéu qua s& dung bang sb thiét b thuc té vi vay
viéc x4c dinh phu tai cho cac nhom thiét bi nay s& rat dé dang.)

eCé4c thiét bi trong cac nhom nén dugc phan bd dé tong cong suat cua ca

nhom it chénh léch nhat ( diéu nay néu thuc hién duoc sé& tao ra tinh dong loat cho cac
trang thiét bi cung cap dién. Vi du trong phan xudng chi ton tai mot loai ta dong luc va
nhu vay thi nd sé& kéo theo 1a cac dudng cap cung cip dién cho ching cling cac trang
thiét bi bao vé ciing s& dugc dong loat hoa, tao diéu kién cho viéc lap dit nhanh ké ca
viéc quan ly stra chira, thay thé va du trix sau nay rat thuan loi...).

eNgoai ra s thiét bi trong cling mot nhoém ciing khong nén qua nhiéu vi s 16 ra cua
mét ti dong luc ciing bi khéng ché ( thong thuong sb 16 ra 16n nhat cua cac ti dong
luc dugc ché tao sin ciing khong qua 8 ). Tat nhién diéu nay ciing khong c6 nghia 13 sd
thiét bi trong mdi nhém khéng nén qué 8 thiét bi. Vi 1 16 ra tir tu dong luc c6 thé chi di
dén 1 thiét bi, nhung n6 c6 thé duoc kéo moc xich dén vai thiét bi ( nhat 1a khi cac
thiét bi d6 c6 cong suat nho va khdng yéu cau cao vé do tin cay cung cap dién ). Tuy
nhién khi sé thiét bi cia 1 nhdm qué nhiéu ciing s& lam phic tap hda trong van hanh
va lam giam d6 tin cay cung cép dién cho ting thiét bi.

Ngoai ra cac thiét bi doi khi con dugce nhom lai theo cac yéu cdu riéng cua viée quan Iy
hanh chinh hodc quan ly hoach toan riéng bi¢t cua timg bo phan trong phan xuong .Dya
theo nguyén tac phén nhom phu tai dién da néu trén va can ctr vao vi tri, cong suat thiét
bi b tri trén mit bang phan xuong co thé chia ra cac thiét bi trong phan xuong co khi
thanh cac nhom phu tai. Két qua phan nhom duoc téng két trong bang
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Bang 1.2. Tong hop két qua phan nhom phy tai dién

STT Tén thiét bi SL KHMB Cong suat
Nhém 1
1 | Bua hoi dé rén 2 1 2*10
2 | Blia hoi dé rén 2 2 2*28
3 | Loreén 2 3 2*4.5
4 | Loren 1 4 6
5 | Dam treo ¢ paling dién 1 11 4.8
6 | Quatly tdm 1 13 7
7 | Lodién 1 9 15
8 | May bién ap 2 17 2%2.2
Cong nhom 1 12 122.2
Nhém 2
1 | Lo dién
1 20 30
2 | May mai sic 2 12 2*3.2
3 | Quat gi6 2 5 2%2.6
4 | Quat thong gi6 1 6 2.5
5 | Lo dién 1 23 20
6 | May ép ma sat 1 8 10
Cong nhom 2 8 74.1
Nhom 3
1 | Thiét bi tdi cao tan 1 34 60
2 | Thiét bj do bi 1 37 23

10
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3 | Lo dién dé hoa ctng kim 10 60
loai
Cong nhém 3 143
Nhém 4
1 | Lo dién 22 36
2 | Lo dién dé rén 21 30
3 | Lo chay bang dién 18 30
4 | Bédau 24 4
5 | Thiét bi dé t6i banh rang 25 18
6 | May do d6 cting dau con 28 0.6
7 | May mai sic 30 0.25
8 | Cau truc co paling dién 33 1.3
9 | Bé diu co ting nhiét 26 3
Cong nhom 4 123.15

11
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Nhém 5

1 | May nén khi 40 45
2 | My bao gb 41 4.5
3 | May khoan dung 42 4.5
4 | May cua 44 4.5
5 | May bao gb 46 7
6 | May cua tron 47 4.5
7 | Quat gi6 48 12
8 | Quatgiosé9 49 9
9 | Quat gi6 s 14 50 18
Cong nhém 5 109

12




1.3.3.Tinh phu tai tinh toan cho tirng nhém trong phan xwéng co khi

V61 phan xudng co khi ta co6 : ksg = 0.2

Cos<p=0.69tg(p=§

Nhém 1

STT Tén thiét bi S6 lugng | KHMB | Cong suét
1 | Buia hoi dé rén 2 1 2*10
2 | Blia hoi dé rén 2 2 2*28
3 |Lorén 2 3 2*4.5
4 |Loren 1 4 6
5 | Dam treo c6 paling dién 1 11 4.8
6 | Quatlytam 1 13 7
7 | Lodién 1 9 15
8 | May bién ap 2 17 2%2.2

Cong nhom 1 12 122.2

n=12; n1= 3; p1= 71(KW); py =122.2(kW)
n,="==2-025
p. = ;’—; = =058
Trabang PL 1.5 ¢ [STK,Tr 255] duoc:
n*hg=0,57— Nhg= N.M*nq = 12*0.57=7

Tra bang PL 1.6 & [STK, Tr 256] v6i Ks¢=0,2 duogc:
nhq:7 dlIO’C Kmax = 2,1

Vay phu tai tinh toan nhom 1.:

Pi= Kmax - Ksd. 212 Pam= 2.1* 0.2* 122.2= 51.32 (kW)
Qu= Py . tan ¢ =51.32 % 1.33 = 68.43 (kVAr)

Su= /Pttz + Qu> = V51.322 + 68.43% = 85.54(kVA)

_ St 8554
Itt—()%\/§ =3 129.96(A)

11
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STT Tén thiét bi S6 luong KHMB Cong suat
1 |Lodién 1 20 30
2 | May mai séc 2 12 2%3.2
3 | Quat gio 2 5 2%2.6
4 Quat thong gid 1 6 2.5
5 | Lodién 1 23 20
6 May ép ma sat 1 8 10
Cong nhom 2 8 74.1

n=8; n1= 2; p1= 50kW; py =74.1 (kW)
n="t =2 = 0.25
n 8

p=t = 2 — 065
ps 741

Trabang PL 1.5 ¢ [STK,Tr 255] duoc:
N*nq =0,51— Nhg=nN.n*nq =8*0.51=4
Tra bang PL 1.6 6 [STK, Tr 256] véi Ksg=0,2 duoc:
Nhg=4 dugC Kmax = 2.64
Vay phu tai tinh todn nhom 2:
Pi= Kmax . Ksd. 2.8 Pam = 2.64* 0,2* 74.1= 39.12 (kW)
Qu=pt . tan @ = 39.12 * 1,33 = 52.03 (kVAr)

Su= /Pttz + Qg® =V39.122 + 52.032 = 65.09(kVA)

_ 9509
=2 =99(A
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STT Tén thiét bi S6 luong KHMB Cong suat
1 | Thiét bi toi cao tan 1 34 60
2 | Thiét bj do bi 1 37 23
3 | Lo dién dé hoa cing 1 10 60
Kim loai
Cong nhom 3 2 143

n=3; n1= 2; p1= 120(kW); px =143 (kW)
="t =2=0.6
n 3

120
P=2t=—==08
Py 143

Trabang PL 1.5 ¢ [TL 1,Tr 255] duoc:
N*hq =0,81—> Nhg=N.n*nq = 3*0.81=2,43
Khi n<3 va Nng<4 thi lac d6 Py =X Pam

Vay phu tai tinh toan nhom
3:

=23 Py =143(kKW)
Qu= Py . tan ¢ =143*1,33=190.19 (kVAr)

Su= /Pttz + Q” = V1432 + 190.192 = 237.95(kVA)

Vay phu tai tinh toan nhom 3:
Pu=Y3 Py =143(kKW)
Qu= Py . tan ¢ =143*1,33=190.19 (kVAr)

Su= /Pttz + Qp” = V1432 +190.192 = 237.95(kVA)

=t = 272 - 361.53(A)

%038v3  038v3
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STT Tén thiét b SL KHMB Cong suat
1 | Lodién 1 22 36
2 | Lo dién dé rén 1 21 30
3 | Lo chay bang dién 1 18 30
4 | Bédau 1 24 4
5 | Thiét bi dé t6i banh ring 1 25 18
6 | May do do cing dau con 1 28 0.6
7 | May mai sic 1 30 0.25
8 | Cau truc c6 palang dién 1 33 1.3
9 | Bé dau c6 ting nhiét 1 26 3
Cong nhom 4 9 123.15

n=29; ni=4; p1= 114kW
py =123.15 kKW.

L R

5

05 p=22-""1* _99
py  123.15

Tra bang PL 1.5 ¢ [STK,Tr 255] duoc;
N”"hg=0.58=>Nng=n*n"nq=9*0.58=5
Trabang PL 1.6 ¢ [STK, Tr 256] véi Ksg=0,2 duoc:
Nhq=3 dugC Kmax = 2,42
Vay phu tai tinh toan nhom 4:
Pu= Kinax . Ksa.X.? pdm= 2,42* 0,2* 123.15= 59.6 (kW)
Qu= Pt . tge = 59.6*1,33=79.27 (kVA).

Su= /Pttz + Q.2 =V/59.6% + 79.272=99.2(kVA)

— St 992 _
= 2ev3 — 03873 150.72(A

11
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STT Tén thiét b S6 luong KHMB Cong suat
1 May nén khi 1 40 45
2 | May bao g 1 41 4.5
3 May khoan dung 1 42 4.5
4 May cua 1 44 4.5
5 May bao go 1 46 7
6 May cua tron 1 47 4.5
7 | Quat gid 1 48 12
8 | Quatgidsd9 1 49 9
9 | Quatgidso 14 1 50 18

Cong nhom 5 9 109

n=9; n1=1; p1=45 kW,

nq 1

n.—=-=0.1
n 9
pP.=PL— % _ g4
ps 109 )

Tra bang PL 1.5 ¢ [STK,Tr 255] dugc:
N*hq =0.47 --> Nhg=N.N"1q=9"0.47=4

Trabang PL 1.6 6 [TL 1, Tr 256] véi Ks¢=0,2 duoc:
nhq:4 dlIQC Kmax = 2.64

Vay phu tai tinh toan nhém 5:

Pu= Kmnax . Ksd. 23 Pam= 2.64* 0.2% 109= 57.55 (kW)
Qu= Py tgp=57.55*1,33=76.54 (KVAr)

Su= /Pttz + Q% =/57.552 + 76.54% = 95.76(kVA)

__ St _ 9576 _ 145.5(A)

U 038v3  038v3
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1.3.4.Tinh toan phu tai chiéu sang cho toan phan xwéng co Khi.

1.3.4.1 Nguyén tic va tiéu chuin chiéu sing

a) Yéu cau d6i véi chiéu sang

Trong cong nghiép cing nhu trong cong tac va doi song, anh sang nhan tao ratcan
thiét, n6 thay thé va bo sung cho anh sang thién nhién. Viéc chiéu sang anh
huéngtruc tiép dén ning suit lao dong va sirc khoé ciia ngudi lao dong trong cong
tac cungnhu trong sinh hoat. Vi vay chiéu sang phai dam bao cac yéu cau t6i thiéu

nhat dinh,cic yéu cau nay duoc xem nhu tiéu chuan chat lugng anh sang, 1a nguyén
tac dé dinhra tiéu chuan va thiét ké chiéu sang.

Pam bao do chiéu sang du va 6n dinh.

+ Nguyén nhan 1am 4nh sang dao dong 12 sy dao dong cua dién ap, vi vy tiéuchuan
quy dinh dién ap chi dugc dao dong vé6i AU s = +2.5%U g,

. Trong phan xuongco khi nguyén nhan gy ra dao dong 1a ché do lam viéc khong
deu ctia may cong cu.

+ Mot nguyén nhan khéc lam 4nh sang dao dong la sy rung dong co hoc cua
dendién cho nén dén phai dugc gilr ¢6 dinh.

Quang thong phan bd déu trén toan mit chiéu sang (mit cong tc).

+ Khong ¢ cac mién c6 do chénh léch qua 16n vé do sang, khong ¢ cac bongtdi
qua, dac biét la cac bong t6i di dong. Su chénh léch do chi€u sang lam mat [uoén phai
di€u tiet dé thich nghi do d6 chong mdi mét, cac bong t61 di dong dé gy ra tainan
lao dong.

Khong c6 anh sang choéi trong vung nhin cia mat, [am mat chong mdi va khodiéu
tiét.
Nguyén nhan cua anh sang chdi c6 thé 1a: ngudn sang

c6 day toc 16n 16 ra ngodi,cod cac vat phan xa manh. Ngudn sang chép chay, dé han
ché anh sang choi c6 thédung anh sang gidn ti€p, goc bao v¢ thich hop, bong den
mo

b) Tiéu chuan chiéu sang

Tiéu chuan chiéu sang quy dinh do chiéu sang t6i thiéu cho cac noi, cac loaicong tac
khac nhau. Tiéu chuin dugc xay dung trén co s6 can nhic vé kinh té, kythuat nham
bao dam vira du cac yéu cau da néu, do6 chiéu sang téi thiéu duoc quy dinhcan cir
Vao Cac yeu CaU Sau:

Kich thuéc cua vat nhin khi lam viéc va khoang
cach cua nd téi mat, hai yéu tonay duoc thé hién théng qua hé s6 K :

K = % a : kich thudc vat nhin ; b : khoang cach tir vat nhin toi mat
Néu K cang nho thi do chiéu sang cang phai 1on.

Mirc d6 tuong phan giita vat nhin va nén. Néu d6 twong phan cang nhé thi cangkhd
nhin, do doé néu do tuong phan nho thi doi hoi do chiéu sang 16n.
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Hé s phan xa ctia vat nhin va nén, néu hé sd phan xa 16n thi d6 chiéusang can nho.
Cuong do 1am viéc ctia mat, phu thudc vao dic diém riéng biét cua tirng congtac.
Neéu cong tac doi hoi tap trung thi giac thi doi1 hoéi do chi€u sang cao.

Ngoai cac yéu t6 trén khi quy dinh cac quy dinh chicu sang con x¢ét dén cac yéutd
riéng biét khac nhu sy ¢b mit cua cac vat d& gay nguy hiém trong dién cong tc,
sucd mit cia cac thiét bi tu chiéu sang...

1.3.4.2 Hé thong chiéu sang

C6 hai h¢ thong chiéu sang: chiéu sang chung va chiéu sang két hop giita chiéusang
chung véi chiéu sang bg phan

Chiéu sang chung 1 hé théng chiéu sang ma toan bd mit cong tac dugc chiéusing
bang den chung.

+ Uu diém 1a mit cong tac duoc chiéu sang déu hop véi thi gidc, mit khac co
thédung cong suat don vi 16n, hi€u suat st dung cao .+ Nhuoc diém la lang phi di¢n
nang va chi chiéu sang dugc mdt phia tir den téi.

Chiéu sang két hop 13 hé thong chiéu sang trong d6 mot phan anh sang chiéuchung,
phan con lai chiéu riéng cho noi cong tac.

+ Uu diém 1a d6 chiéu sang & noi cong tac dugc nang cao do chiéu sang bd phén, co
thé diéu khién quang thong theo hudng can thiét va co thé tat cac chi€u sang bd
phan khi khong can thiét do doé tiét kiém dién.

1.3.4.3 Céc loai va ché d§ chiéu sang

a) Cac loai chiéu sang

C6 hai loai chiéu sang

Chiéu lam viéc dam bao du anh sang can thiét & noi lam viéc va trén pham vi nha
may

Chiéu sadng su cd dam bao lugng 4nh sang t6i thiéu khi mat anh sang lamviéc, hé
thong chiéu sang su co can thiét dé kéo dai thoi gian [am viéc cua cong nhanvan
hanh va dam bao an toan cho ngudi rut ra khoi phong san xuat.

b) Ché d6 chiéu sing

Chiéu sang tryc tiép, toan bd anh sang dugc chuyén truc tiép dén mit thao tac.Chiéu
sang nua tryc tiép, phan 16n anh sang chuyén tryuc tiép vao mat thao tac, phan con
lai chi€u sang gian tiép.

Chiéu sang nura gian tiép, phan 16n anh sang chiéu gian tiép vao mit cong tic, phan
con lai chiéu tryc tiép.

Chiéu sang gian tiép, toan bo anh sang dugc chiéu gian tiép vao mit cong tac.
Chiéu sang truc tiép c6 hiéu qua cao nhat, kinh té nhat nhung dé c6 do chiéusang
déu dén phai treo cao, d€ sinh anh sang choéi. Cac ché do chi€u sang con lai hi¢usuat
thap vi mgt phan anh sang bi hap thu nén thuong dugc dung trong khu vuc
hanhchinh, sinh hoat, con doi véi phan xudng stra chira co khi ta dung ché do chiéu
sang truc tiep
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1.3.4.4 Chon h¢ thong va dén chiéu sing
a) Chon hé thdng chiéu sang

Viéc chon h¢ thong chiéu sang phai dam bao cac yéu cau chiéu sang va vu di€émcua
hé thong chi€u sang .

Hé théng chiéu sang chung: khi yéu cau dam bao do sang dong déu trén mit bang
san xuat, khong doi héi cuong do thi giac cao va lau, khong thay do61 hudngchiéu
trong qué trinh cong tac.

H¢ thong chiéu sang cuc bd: khi nhitng noi ma cac bd méat cong tac khac nhauyéu
cau dog chiéu sang khac nhau va dugc chia thanh tirng nhom & cac khu vuc khac
nhau trén mat cong tac.

Hé thdng chiéu sang két hop: khi nhiing noi thi giac can phai lam viéc chinh xac,noi
ma cac thiét bi can chi€u sang mat phang nghiéng va khong tao ra cac bong toi

Sau.

Vay d6i v6i phan xudng sira chita co khi doi hoi d6 chinh xac cao trong qué trinh
lam viéc nén ta chon hé thong chiéu sang két hop

b) Chon loai dén chiéu sang

Thuong dung hai loai den sau :

+ Bong dén soi d6t

+ Bong deén huynh quang.

Céc phan xudng san xuat it ding dén huynh quang vi dén huynh quang tan s6 f=

50Hz gay ra ao giac khong quay dbi voi cac dong co khong ddng bo, nguy hiém
chonguoi van hanh may, dé gay tai nan lao dong. Do d6 ta dung dén sg¢i dot cho
phanxudng stra chira co khi.

1.3.4.5 Khai quat chung vé phan xuéng sira chira co khi
Do roi yéu cau chiéu sang phan xuong Eyc = 100 lux.

Hg thong Iam mat va thong thoang bang quat tran va quat hit. Hao ton dién dpcho
phép tir nguon dén dau vao cua céc thiet bi dung dién AUcp = 3.5%

Hé s6 cong suat can nang 1én 1a cos ¢= 0.9

Kich thudc ciia nha xuong: a x b x H (rdng, dai, cao) l1a: 24 x 36 x3,7 m
Diém d4u dién cach nha xudéng: L = 150 m

Thoi gian st dung cong suét cuc dai: TM = 4500 h

Cong sudt nga'in mach tai diém dau dién: Sk = 7,64 MVA

Thoi gian ton tai ciia dong ngan mach tk = 2,5s

Vi xudng sira chita ¢6 nhiéu may dién quay nén ta chon dén soi dét véi congsuat
200W va quang thdng F = 3000 lumen.

20



Chon d6 cao treo dén: 1= 0.7m
Chiéu cao ctia mit béng lam viéc: h2=0.8m

Chiéu cao tinh toan: h=H — h2-h1=4,7-0,8-1,6 = 2,3m

Véi loai dén dung dé chiéu sang cho phan xudng san xuat khoang cach giira
cacden dugc xac dinh theo ty 1€ h/ L=1,8

Thcla:L=18xh=15x23=4,14m

Can ctr vao kich thudce ctia nha xudng ta chon khodng céc gitra cac dén la:
Ld=4,1m; Lh=4,1m
Kiém tra diéu kién:

Hors<tntlois

3 2 3 2

Nhu vay bé tri dén 1a hop ly.
S6 lugng dén tbi thiéu dé dam bao d6 dong déu cua chiéu sang 1a Nmin= 6.9 = 54
den.
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4.1

Chi s6 phong :
_ab 2436
" h(a+b) 23(36+24)

Coi hé s6 phan xa ctia nha xuong 1a: Tran 0.5; Tuong: 0.3

= 6.26

@

Xac dinh hé sé loi dung 4anh sang tuwong ang véi chi s6 phong 6,26 1a: k Id = 0.59
(bang 47.pl). Lay hé s du trir 1a:5,4, = 1,2
Hé s hiéu dung cua dén 13;n = 0.58
Xéc dinh téng quang thong can thiét:
Eye.S.84c 100 %24 %36 * 1,2

F = = = 151490,3 1
na ki 0,58 * 0,59 m
S6 luong dén can thiét dam bao do roi yéu cau;
_ Fy 1514903

=5 = 3000 = 505 dén < Npin = 54 dén

Nhu vay so dd tinh toan chiéu sang trén 1a hop ly.

Do roi thuc té:

_ Fy.Ny.kg 3000 % 54 0,58 % 0,59

= 53,4691
a.b. 84 24 %36+ 1,2 x
Ngoai chiéu sang chung can trang bi thém:

Mobi may 1 den cong suit 100W dé chiéu sang cuc bd, cho 2 phong vé sinh 2
phong thay d6 moi phong 1 bong den 100W.

Phy tai chiéu sang ciia phan xuéng co khi dugc xac dinh theo phuong phép suat
chiéu sang trén 1 don vi dién tich.

Pcs= Po.F
Trong d6 Po=12(W/m?)

11
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- F=1000(m?)
— P, =P, F=12%1000 = 12000 = 12(kW)
Qcs=0(vi dung dén soi ddt nén cosp=1)
1.3.5.Tinh phu tai tinh toan cho toan phan xwéng co khi.
Phu tai tinh toan tac dung cua toan phan xudng:
Pttox=KaX #_1 Peei

Trong d0: ke — hé s6 dong thoi, xét kha nang phuy tai cac phan xuong khong dong
thot cuc dai. Co thé tam lay :

ka=0.9 - 0.95 khi s6 phan xudng n = 2:4
k#=0.8 - 0.85 khi s6 phan xuéng n = 5:10

Vay ta co:
Pupx = Kar Li=1 Pri = 0.957(51.32 + 39.12 + 193 + 59.6 + 57.55 + 12 =
412.6(kVA)

Phu tai tinh toan phan khéng cta toan nha may:
Qttpx = Pupx™tgp=412.6*1.33=548.74 (kVAr)

Phu tai tinh toan toan phan cua toan nha may:

Sth:\/Pttpr + Qttpxz == \/41262 + 548742 = 68655(kVA)

Tinh hé s6 cong sut caa toan nha may:

Cosqp=_tiex — 2126 _ 75

Qttpx 54874
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S6 |Hg so Phuy tai tinh toan

, ) thiét cuc
Tén nhom va thiét bi di¢n luifr’lg KH| S Ham , A| Ksd (Coso tgo b:th K‘:;X Ptt, kKW k(\?/tkr Stt, kVA | Iitt, A
Nhém1
Buia hoi dé rén 2| 1 10| 26.32| 0.2| 0.6/1.33
Bua hoi dé rén 2| 2 28| 73.68| 0.2| 0.6/1.33
Lo rén 2| 3| 45| 11.84| 0.2] 0.6/1.33
Lo rén 1| 4 6| 15.78| 0.2] 0.6/1.33
May bién ap 2| 17 22| 5.78| 02| 0.6/1.33
Quat ly tdm 1] 13 7| 1842 0.2| 0.6/1.33
Dam treo co 1] 11 48| 12.63| 0.2| 0.6/1.33
palang di¢n
Lo dién 1] 9 15| 39.47| 0.2| 0.6/1.33
Coéng nhém 1 12 122.2|  204| 0.2] 0.6/1.33 7| 21| 51.32| 68.43| 8554 1299
Nhom 2
Lo dién 1| 20 30| 78.94| 0.2| 0.6/1.33
May mai sic 2| 12| 32| 842 0.2] 0.6/1.33
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Quat gi6 5/ 26| 6.84| 0.2|0.6/1.33

Quat thong gid 6/ 25| 6.57| 0.2] 0.6/1.33

Lo dién 23 20| 52.63| 0.2| 0.6/1.33

May ép ma sét 8 10| 26.31| 0.2| 0.6/1.33

Céng nhém 2 74.1| 179.71| 0.2| 0.6/1.33 2.64| 39.12| 52.03| 65.09 99
Nhém 3

Thiét bi toi cao tan 34 60 158| 0.2| 0.6/1.33

Thiét bi do bi 37 23| 60.52| 0.2| 0.6/1.33

Lo dién hoa clrng kim loai 10 60 158| 0.2| 0.6/1.33

Coéng nhém 3 143| 376.3| 0.2| 0.6/1.33 143| 190.19| 237.95| 361.53
Nhém 4

Lo dién 22 | 36 | 94.73 (0.2 |0.6/1.33

Lo dién dé rén 21| 30 | 78.94 (0.2 |0.6/1.33

Lo chay bang dién 18 | 30 | 78.94 |0.2 |0.6/1.33

Bé dau 24 | 4 10.52 {0.2 |0.6/1.33

T/bi dé t6i banh ring 25 | 18 | 47.36 (0.2 |0.6/1.33
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May do d6 ctng dau con 28 | 0.6 1.57 (0.2 |0.6/1.33

May mai séc 30 | 025 | 065 [0.2 [0.6/1.33

Céu truc c6 faiang dién 33| 1.3 | 342 |0.2 |0.6/1.33

Bé dau c6 palang dién 26 | 3 7.89 (0.2 |0.6/1.33

Coéng nhém 4 123.1 | 324.02 |0.2 |0.6/1.33 2.42 159.6 | 79.27 | 99.2 | 150.72
Nhém 5

May nén khi 40 | 45 | 1184 |0.2 |0.6/1.33

May bao gb 41 | 45 | 11.84 |0.2 |0.6/1.33

Méykhoan ding 41 | 45 | 11.84 |0.2 |0.6/1.33

My cua 44 | 45 | 11.84 |0.2 |0.6/1.33

May bao gb 46 | 7 18.42 |0.2 |0.6/1.33

May cua tron 47 | 45 11.84 |0.2 |0.6/1.33

Quat gio 48 | 12 | 31.57 |0.2 |0.6/1.33

Quat gi6 s6 9 49 | 9 | 2368 |0.2 |0.6/1.33

Quat gi6 sb 14 50 | 18 | 47.36 |0.2 |0.6/1.33

Cong nhém 5 109 | 370 (0.2 |0.6/1.33 2.64 |57.55 |76.54 | 95.76 | 145.5
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CHUONG 2.
THIET KE MANG HA AP CHO PHAN XUONG CO KHi
2.1.PAT VAN PE.

Phan xudng sua chita co khi ¢6 dién tich 1000m? gém céc thiét bi duoc chia
lam 5 nhém. Cong suat tinh toan cua phan xudng 1a 412.6 kVA, trong d6 co6 12kW sir
dung cho hé théng chiéu sang. Dé cip dién cho phan xudng co khi ta sir dung so do
hdn hop. Pién ning duoc 1ay tir mot 1 phan doan TG 35kV qua tram bién ap trung
gian dwa vé tii phan phdi cia phin xudng qua dudng cap. Trong ti phan phdi dat 1
aptomat tong va 6 aptomat nhanh cép cho 5 ti dong luc va 1 ta chiéu sang.

Tir ti phan phdi dén cac tu dong luc va cac ta chiéu sang st dung so do hinh tia
dé thuan tién cho viéc quan Iy va van hanh. Mdi ti dong luc duoc cép cho 1 nhém phuy
tai theo so d6 hdn hop, céc phu tai c6 cong suét 16m va quan trong s€ nhan dién tryuc
tiép tir thanh céi cua ta dong luc, cic phu tai co cong suat bé khong quan trong s& duoc
ghép thanh nhém nho nhén dién tir ti theo so do lién thong.

Pé dé dang thao tic va ting thém do tin cay cung cap dién, tai cac dau vao vara
clia to déu dat aptomat lam nhiém vy dong cat, bao vé qua tai ngan mach cho thiét bi

trong phan xudng. Tuy nhién, gid thanh cua ti s& dat hon khi sir dung cau chi va cau
dao. Xong day la xu thé cap dién cho céc vi nghi¢p cong nghiép hié¢n dai.

2.2.LUA CHON CAC PHAN TU CUA HE THONG CAP PIEN.
2.2.1.L.wa chon aptomat.
Chon aptomat dau nguén dat tai tram BA
Iy = S 630
0.38V3  0.38V3

Tra bang PL IV.3[TK1, 283] chon aptomat loai C1001N do Merlin Gerin ché tao
c6 thong s6 dugc ghi trong bang:

= 957.2(4)

Loai

SO cuc

Uam(V)

lam(A)

In(KA)

C1001N

690

1000

25

e  Chon automat tong chon CI100IN nhw automat dat tai tram BA

e Chon automat & dau ra ti phan phoi

6 nhanh ra chon aptomat NS400E do Merlin Gerin ché tao ¢ thong s6

Loai

S6 cuc

Udim(V)

lam(A)

In(KA)

NS400E

500

400

15
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2.2.2.Lwa chon cép.
2.2.2.1.Lwa chon cap tir TBA vé ti phan phéi cia phan xuéng.
Vi Stpx = 686.55 (kVA) do do Lipx 16m, vy dé cép dién tr TBA dén tu
phéan phoi ta s€ dung 5 nhanh. Khi d6 dong Ipx S€ bang:
Stepx 686.55

I, = - = 210(4
HPX T 54038v3  5%0.38v3 (A)

Tra bang PL.V.13 [STK, tr 302] chon cap ddng 4 1i cach dién PVC do
LENS ché tao duong kinh 70mm?, ¢6 Ip=254 (A).Vay chon cap tir TBA dén
tt phan phoi loai 5SPVC (3x70+1x70)

2.2.2.2.Lwa chon cap tir tii phan phdi vé cac ti dong hrc.
«Chon cdp tir tii phdn phéi dén ti déng lwe nhém 1

kl.k2. IcpZ Itt:12996 (A)
Ke.Kz.lep=(1.25*Tama)/1.5=(1.25*400)/1.5=333.33 (A)

Vi chén dudi dat riéng timg tuyén nén ki=kp=1.

Tra bang chon cap dong 4 16i co tiét dién 120 mm? €6 1¢,=343
(A). Céc tuyén khac chon tuong tu, két qua ghi trong bang.

Bang 3.1. Két qua chon cép tir ti PP toi cac tu DL

Tuyén cap I, A Fesp , mm? lep ,A

PP — BL1 129.96 120 343

PP — BL2

PP _ DI3 99 120 343

PP — DbL4 361.53 120 343

PP —bDL5 150.72 120 343
145.5 120 343

Vi xudng dat cach xa tram bién 4p nén khong can tinh ngan mach dé
kiém tra cap va aptomat.
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2.2.3.Lwa chon tii phan phéi.

Ta phan phdi duoc chon bao gém c6 1 dau vao va 6 dau ra, trong d6 co 5
dau ra cung cap cho tu dong luc , mdt dau con lai cung cap cho tu chicu .
Can cur vao dong dién tinh toan dau vao ti phan phoi va dau ra ta phan ta
chon loai tu ITP-9262 do Lién X0 (cii) ché tao.

2

TPP Tu DL

Hinh 2.1. So d6 t4 PP va ti DL
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2.2.4. Chon cau chi cho céc ta dong luc.
e Cau chi nhanh cép dién cho 1 dong co chon theo 2 diéu kién sau:

ldc > IdmD

Id > kmm-ldmb
o> =

e Cau chi nhanh cép dién cho 2,3 dong co chon theo 2 diéu kién sau:

Ich ZKti' Idmi

|dc> Imm maxtXlambi
- a

° C?}u chi tong CCT cép dién cho ca nhom dong co duoc chon theo 3
dicu kién:
Idc = Itt nhom

lge> Imm max+Utt nhom—Ksd-lamp)
c—
a

bicu kién thir 3 1a di€u kién chon lgc : Igc ctia cau chi tong phai 16n
hon it nhat 1a 2 cap so v61 lgc ctia cau chi nhanh 16n nhat

Lwa chon cau chi bao vé cho dong co nhom 1
Do cac dong co str dung 1 dong co 16ng soc nén ta lay kmm=5
Hé sé a ¢ day ta ldy , a =2.5
« Cau chi bao vé cho thiét bi bua hoi dé rén
loc >Iam =26.32

lgo> i — 20522 57 64(A)
Chon lac = 60 (A).

«Cau chi bao vé cho bua hoi dé rén
lic >T4m=73,68

Igm-Kmm _ 73.68+5
lgo> Hmmm = 22 — 147.36(A)

Chon lgc = 160 (A).
«Cau chi bao vé cho 16 rén
lgc >lam =11,84

Igm-kmm _ 11.84x5
lgo> I = 2222 = 23.68(A)

Chon Ige = 30 (A).
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«Cau chi bao vé cho 10 rén
lgc >lam =15,78

lgmKmm _ 15.78%5
lgo> mmm = 2722 — 31.56(A)

Chon lgc = 45 (A).
«Cau chi bao vé cho may bién ap.
lac >Iam =5,78

lgo> “mimm — 27520 — 11.56(A)

Chon Igc = 20 (A).
«Cau chi bao vé cho quat ly tam
lgc >14m =18.42

lgmKmm _ 18.42x5
lgo> B — 2 = 36.84(A)

Chon Igc = 45 (A).
«Cau chi bao vé cho dam treo c6 palang dién.
loc >Tam=12,63

lgo> Hmmm — 22522 — 95.26(A)
Chon Igc = 30(A).

«Cau chi bao vé cho 10 dién
lac >Lam =39,47

IamKmm _ 39.47+5
lgo> mmm = 2282 — 78.94(A)

Chon Igc = 80(A).
«Cau chi tong PLI:
lac > Ittnhom :129,96

Idc > 5*73.68+(129.96—0.2*73.68):193.44(A)

2.5

Chon Igc = 600 (A).
Lya chon cau chi bao vé cho dong co nhdém 2
Do cac dong co str dung 12 dong co 16ng soc nén ta 1y kmm=5

Hé sb o ¢ day ta ldy o =2.5
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*Cau chi bao v¢ 10 dién.

lac=> lam=78.94

a 2.

Ich Idm.kmm:78.9:*5 _ 1578(A)

Chon I¢c=160(A)
«Cau chi bao vé cho may mai sic:

lac=> 140 =8.42(A)

Iqm 42%
lgc> dmmm — 2222 — 16,84(A)

Chon 14c=20(A)
«Cau chi bao vé cho quat gio:

lac=> 14, =6.84(A)

lgo> mmm — SX5 — 13 68(A)

Chon 14c=20(A)
«Cau chi bao vé cho quat thong gio:

lgc= Idm = 6.57(A)

lgo> mmm — S35 — 13 14(A)

Chon Igc=20(A)
«Cau chi bao vé cho 16 dién:

lgc= Igm = 52.63(A)

lgmKmm _ 52.63%5
lgo> Am=mm — 22222 = 105.26(A)

Chon Igc=110(A)
«Cau chi bao vé may éo ma sat:
lac=> 14, =26.31(A)

_Iam-Kkmm 26.31%5

lgg=-tmm = 2222 = 52.62(A)

Chon Igc=60(A)
«Cau chi tong DL2
ldc= Itenhom = 99(A)

IdCZ 5%78.94+(99-0.2%99) — 18956(A)

2.5

Chon I4.=600(A)
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Lwa chon cau chi bao vé cho dong co nhom 3
«Cau chi bao vé thiét bi tdi cao tan:
lac= 14, = 158(A)

Igm-Kmm __ 158+5
lgo> mlmm _ 2595 _ 316

Chon 14c=400(A)
«Cau chi bao vé thiét bi do bi:
lac=> L4y = 60.52(A)

IimKmm _ 60.52%5
lac=> =, = 121.04(A)
Chon Iac=125(A)
«Cau chi bao vé 16 dién hoa cung kim loai:

lac= Iqm = 158(A)

limKmm _ 158%5
lac=> = ,: = 316(A)

Chon I4c=400(A)
«Cau chi tong PL3:
IdCZ Ittnhom = 36153(A)

5%158+(361.53—0.2%361.53)
2.5

Chon I¢c=600(A)
Céc nhom khéc chon lgc cau chi tuong ty, két qua dugc ghi trong bang.

|ch

= 431.68(A)

2.2.5.Lwa chon diy din tir cac tii DL t6i tirng dong co.

Day dan va ddy cap ha ap dugc lya chon diéu kién phat

Ki.ko.lep=> Ty

Trong do :

K1 - hé s6 hiéu chinh nhiét do, tng v6i moi trudong dit ddy, cap.

k2 — hé sb hiéu chinh nhiét do, ké dén sb lrong day hoac cap di chung mot rénh.

lep — dong dién 1au dai cho phép tng vai tiét dién day hoic cap dinh lya chon, tra
cam nang.

Thir lai theo diéu kién két hop vai thiét bi bao vé.
v/ Néu bao vé bang cau chi.
ki Ko.lgp >12
(24

v&i mach dong luc a = 3, voi mach &nh sang sinh hoat o = 0,3.
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v Néu bao Ve béng aptomat
Ikdddt
> e
kl.k2.|cp_ 45

Ixdddnh __ 1.25"Iama
1.5 1.5

hodc kq.ky. 1, =
Trong do:
lkddara -dong dién khoi dong dién tir cua automat ( chinh 1a dong chinh dinh
de aptomat cat ngan mach).
Ikdanh —dOng diél} khéi dong nhi¢t cua automat (chinh la dong dién tac dong
cua role nhiét dé cat qua tai).
Tat ca cac day din trong phan xudng déu chon loai cap 4 16i vo PVC dat
trong 6ng thép co dudng kinh %’ chén dudi nén phan xuang
« Nhom 1
Gia thiét nhiét d6 moi trudng dit cap 1a +25°C thi ki=1, vdi 6 cap dit chung 1
rdnh  va khoang cach gitra cac sg¢i cap la 100mm thi k>=0.85.
e Buia hoi dé rén 1.
0.85.1¢p > I4=14m=26.32 (A).
26.32_
Icp _E—30,96 (A)
Tra bang PL V.13[STK, tr302] chon cap dong 4 18i cach dién PVC do
LENS ché tao tiet dién 2,5mm? c6 1p=41 (A).
Kiém tra diéu kién két hop cau chi bao vé. May duoc bao vé bang cau
chi co 14.=60 (A)

| 6
0.85*|cp2 % ==

2 =200

3
Vay chon cap 4G2,5 1a hop 1y
e Bua hoi dé rén 2
O,85.|cp 2 Itt:Idm:73,68 (A)

73.68

lep 2E=86,68 (A).
Tra bang PL V.13[STK, tr302] chon cap dong 4 16i cach dién PVC do
LENS ché¢ tao tiét dién 10mm c6 1cp=87 (A).
‘ Kiém tra diéu kién két hop cau chi bao vé. May dugc bao v¢
bang cau chi ¢o6 14c=160 (A).
0.85%1cp> -4 = =2 = 53.33(A)

Vay chon cap 4G10 1a hop ly.
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eLOrénl

O,85.|cp > Ittzldm:11,84 (A)

11.84

|cp ZE:]A (A)
Tra bang PL V.13[STK, tr302] chon cap ddng 4 151 cach dién PVC do
LENS ché tao tiét dién 2.5mm c0 Ip=41 (A).
Kiém tra diéu kién két hop cau chi bao vé. May duoc bao vé bang cau
chi o 14.=30(A).
0.85%1cp> 4 = 2 = 10(A)
Vay chon cap 4G2.5 1a hop ly
elLOrén2
0,85*|cp > Ittzldm:15,78 (A)

15.78

lep >—2=18.56 (A).

Tra bang PL V.13[STK, tr302] chon cap dong 4 16i cach dién PVC do
LENS ché tao tiét dién 2.5mm c0 Ip=41 (A).

Kiém tra diéu kién két hop cau chi bao vé. May duoc bao vé bang ciu chi co
lac=45(A).

45

0.85%Icp= 4 = = = 15(A)
Vay chon cap 4G2.5 1a hop 1y
« May bién 4p
0.85*I¢p= Iy = Igm = 5.78(A)
5.78

|cp2 E = 68(A)

Tra bang PL V.13[STK, tr302] chon cap dong 4 16i cach dién PVC do
LENS ché tao tiét dién 2.5mm c0 Ip=41 (A).

Kiém tra diéu kién két hop cau chi bao vé. May duoc bao vé bang cau
chi co 14c=20(A).

2 = 6.66(4)

* IdC
> —_—
085 Icp_ =

- Vay chon cép 4G2.5 1a hop 1y

29



* Quat ly tam .
0.85*Iep= I = Iy = 18.42(A)

18.42
lep= o8 = 21.67(A)

Tra bang PL V.13[STK, r302] chon cap dong 4 15i cach dién PVC do LENS
ché tao tiét dién 2.5mm c0 1cp=41 (A).
Kiém tra diéu kién két hop cau chi bao vé. May duogc bao vé béng cau chi ¢
lac=45(A)

«Lorenl.

0.85%1cp> 4 = = = 15(A)

- Vay chon cap 4G2.5 1a hop 1y
« Dam treo c6 palang dién.

12.63

Tra bang PL V.13[STK, tr302] chon cap dong 4 16i cach dién PVC do LENS
ché tao tiét dién 2.5mm c0 1cp=41 (A).

Kiém tra diéu kién két hop cau chi bao vé. May dugc bao vé bang cau chi c¢6
|dc:30(A).

0.85%1cp> %€ = 2 = 10(A)

- Vay chon cap 4G2.5 la hop 1y.
* Lo dién.
0.85*|cp2 Itt == Idm == 3947(A)

39.47

|cp2 E = 4643(A)
Tra bang PL V.13[STK, tr302] chon cap ddng 4 16i cach dién PVC do LENS
che tao tiét dién 4mm c0 1p=53 (A).
Kiém tra diéu kién két hop cau chi bao vé. May dugc bao vé bang cau chi c¢6

16c=80(A\).

I 8
0.85*|cp2 % ==

> = 26.66(A)

= Vay chon cap 4G4 1a hop 1y
* Nhom 2

Gia thiét nhiét do moi truong dit cap 1a +25°C thi ki=1, véi 6 cap dit chung 1
ranh  va khoang cach gilra cac sgi cap la 100mm thi k=0.85.
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- Lo dién.
0.85*Ip> Iy = Iy, = 78.94(A)

78.94
lep= o8 92.87(A)

Tra bang PL V.13[STK, r302] chon cap dong 4 15i cach dién PVC do LENS
ché tao tiét dién 16mm cé lp,=114 (A).

Kiém tra diéu kién két hop cau chi bao vé. May duoc bao vé béng cau chi ¢
lac=160(A).

0.85%Icp2 ¢ = =% = 53.33(A)

- Vay chon cap 4G16 1a hop ly
« May mai sic.
0.85%Ip=> Iy = g, = 8.42(A)

lep= 2= = 10(A)

Tra bang PL V.13[STK, tr302] chon cap dong 4 13i cach dién PVC do LENS
ché tao tiét dién 2.5mm c6 lp=41 (A).
Kiém tra diéu kién két hop cau chi bao vé. May dugc bao vé bang cau chi c¢6
16c=20(A).

Iac 20

- Vay chon cép 4G2.5 1a hop ly
* Quat gio.
0.85*Ip=> Iy = Igm = 6.84(A)

6.84

|cp2 E = 804(A)
Tra bang PL V.13[STK, tr302] chon cap ddng 4 16i cach dién PVC do LENS
che tao tiét dién 2.5mm c0 1cp=41 (A).

Kiém tra diéu kién két hop ciu chi bao vé. May duoc bao vé bang cau chi co
16c=20(A).

0.85%1cp> 4 = 2 = 6.66(A)

= Vay chon cép 4G2.5 1a hop 1y
* Quat thong gio.
0.85*1p= Iy = Igm = 6.57(A)
6.57

|cp2 E = 772(A)

Tra bang PL V.13[STK, tr302] chon cap ddng 4 16i cach dién PVC do LENS
che tao tiét dién 2.5mm c0 1cp=41 (A).
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Kiém tra diéu kién két hop ciu chi bao vé. May duoc bao vé bang cau chi co
16c=20(A).

0.85%1;p> ¢ = 22 = 6.66(A) > Vay chon cip 4G2.5 1a hop Iy

T3

* Lo dién.
0.85*Ip= Iy = gy, = 52.63(A)

52.63
lep= e 62(A)

Tra bang PL V.13[STK, tr302] chon cép dong 4 15i cach dién PVC do LENS
ché tao tiét dién 6mm c0 1cp=66 (A).

Kiém tra diéu kién két hop cau chi bao vé. May duoc bao vé bﬁng cau chi ¢6
lac=110(A).

0.85%1cp> -4 = =2 = 36.66(A)

= Vay chon cap 4G6 1a hop 1y
* May €p ma sat.

0.85%Ip= Iy = Iy, = 26.31(A)

26.31
|cp2 E = 30(A)

Tra bang PL V.13[STK, tr302] chon céap dong 4 16i cach dién PVC do LENS
ché tao tiét dién 2.5mm cd 1cp=41 (A).

Kiém tra diéu kién két hop ciu chi bao vé. May duoc bao vé bang cau chi co
Idc:60(A).

0.85%Icp> 4 = 2 = 20(A)
- Vay chon cép 4G2.51a hop 1y

Tinh toan va lua chon, két qua lya chon day cap cho cac thiét bi con
lai dugc ghi trong bang 3.2
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Bang 3.2. Bang lwa chon céu chi va day dan.

Phu tai Day din Cau chi
P lam, Ma | Tiét PK M3 | lac/lvo,A
Tén may KW A hiéu dién bng hiéu
thép
Nhom 1
Bua hoi dé rén 10 | 26.32 | IPTO| 25 3/4> | 1IP_2 | 60/100
Bia hoi dé rén 28 | 73.68 | IIPTO| 10 3/4” I1P_2 | 160/200
Lo rén 45 | 11.84 | TIPTO| 25 3/4” | MP_2 | 30/60
Lo rén 6 | 15.78 | IPTO| 2,5 3/4> | 1IP_2 | 45/60
May bién ap 22 | 578 | IIPTO| 25 3/4” Inp_2 | 20/60
Quat ly tam 7 | 1842 | IPTO| 25 3/4” | MIP_2 | 45/60
Dam treo palang dién 48 | 1263 | I[IPTO| 25 3/4” I[IP_2 30/60
Nhém 2
Lo dién 30 | 7894 | IPTO| 16 3/4> | 1IP_2 | 160/200
May mai sic 32 | 842 | IIPTO| 25 3/4” np_2 | 20/60
Quat gi6 2.6 | 6.84 | IPTO| 25 314> | 1IP_2 | 20/60
Quat théng gio 25 | 6.57 | [IPTO| 25 3/4” [P _2 20/60
Nhém 3
Thiétbitéicaotan |60 [158  [[IPTO 50 3/4” 1P _2 1400/600
Thiét bi do bi 23 60.52 [[IPTO 10 3/4” [P _2 [125/160
ILc‘) dién hoa cing kim |60 158  [[IPTO 50 3/4” [1P_2  1400/600
oal
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Nhém 4
Lo dién 36 9473 [[IPTO (16 3/4” [P_2  [200/350
Lo dién dé rén 30 [78.94 [IPTO [16 3/4” P _2  [160/200
Lo chay bang dién 30 [78.94 [[IPTO [16 3/4” 1P_2  [160/200
Bé dau 4 10.52 [[IPTO 5 3/4” 1P 2  [25/45
T/b dé t6i banh ring 18 §47.36 [[IPTO 6 3/4” [P_2  [100/200
May do do cungdau 0.6 [1.57  [IPTO 225 3/4” [1P_2  20/45
con
May mai sic 0.25 0.65  [IPTO 25 3/4” 1P 2  0/45
Cau truc c6 falang dien 1.3 [3.42 [IPTO 2,5 3/4” [1P_2  20/45
Nhém 5
May nén khi 45 118.4 [IIPTO [25 3/4” [P_2  [260/350
May bao g 45 [11.84 [[IPTO R,5 3/4” [1P_2  145/60
May khoan ding 45 [11.84 [IPTO 2,5 3/4” [P_2 | 45/60
My cua 45 [11.84 [[IPTO R,5 3/4” [P_2  145/60
May bao gb 7 1842 [IPTO P25 3/4” [P_2  45/60
May cua tron 45 [11.84 [IPTO 2,5 3/4” [P_2  |45/60
Quat gi6 12 [B1.57 [PTO 2,5 3/4” [P_2  80/100
Quat gi6 56 9 9 2368 [[IPTO 12,5 3/4” MP_2  60/100
Quat gi6 s6 14 18 47.36 [IPTO 6 3/4” 1P _2  [100/200
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CHUONG 3
TINH BU CONG SUAT PHAN KHANG
3.1.PAT VAN DE.
3.1.1.Tén that dién ning trong mang dién.

bién ndng trong ti€u thu chu yeu trong cac xi nghiép cong nghiép. Cac xi
nghiép nay tiéu thu khoang trén 70% tong s6 dién ning san xut ra, vi the van dé sir
dung dién hop ly va tiét kiém dién ning cua cac xi nghiép co ¥ nghia rat 16n. Ve mat
san xut ra 1a phai tin dung hét kha ning ctia cic nha 'may phat dién de san xuat nhiét
dién nhat, dong thoi vé mit dung dién phai hét strc tiét kiém, giam t6n thit dién ning
dén murc nho nhat. Phin dau dé 1kW dién ngay cang l1am ra nhiéu san pham hoic chi
phi dién ning cho 1 san pham ngdy cang giam.

Tinh chung trong toan bo hé théng thuong c6 10 + 15% ning lugng bi phat ra
mat mat trong qua trinh truyén tai va phan phoi. Bang 4.1 phan tich ton that dién ning
ttong hé thong dién ( chi xét dén duong diy va may bién ap). Tir bang phan tich ching
ta thiy rang ton that dién ~nang trong mang ¢6 U = 0,1- 10KV ( tirc mang trong xi
nghiép) chiém téi 64,4% tong sd dién ning bi ton that.

So di nhu vay, boi vi mang dién xi nghi¢p thuong dung dién ap twong dbi
thip duong day lai dai phan tan dén ting phu tai giy ton that dién ning 16n. Vi thé
viéc thyc hién cac bién phap tiét kiém dién ning trong xi nghiép cong nghiép co ¥
nghia rat quan trong, khong nhirng c6 loi cho ban than cac xi nghiép, ma con c6 loi
chung cho nén kinh té qubc dan.

Bang 3.1: Phan tich ton that dién niang trong hé thong dién.

Mang c6 dién ap Tbn that dién ning (%) cua
DPuong day May bién ap Tong
U >110kV 13,3 12,4 25,7
U = 35kV 6,9 3,0 9,9
U =0,1+ 10kV 47,8 16,6 64,4
Tong cong 68,0 32,0 100
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Heé s cong suat cos¢ la mot chi tiéu dé dénh gia xi nghiép dung dién c6 hop 1y
va t1et kiém hay khong. Can nhin manh ring viéc thuc hién tiét kiém dién va ning cao
hé s6 cose khong phai coi d6 1a nhitng bién phap tam thdi dbi pho véi tinh trang thiéu
dién, ma phai coi d6 1a mot chu trwong lau dai gan lién v6i muc dich phat huy hiéu qua
cao nhat qué trinh san xudt, phan phdi va st dung dién ning. Trong lic thuc hién cac
bién phap tiét kiém dién va nang cao h¢ ) luong san phém hodc lam x4u diéu kién lam
viéc binh thuong cuia cong nhan.

3.1.2.Y nghia cia viéc nang cao hé sé cose.

Nang cao hé sé cos 1a mét trong nhiing bién phap quan trong dé tiét kiém dién ning:

Giam ton that céng suat trong mang dién. Ton that cong suit trén duong day duoc tinh

theo cong thuc:
AQ =

Khi giam Q truyén tai trén dudng ddy ta giam duoc thanh phan ton thit cong suat
APq) do Q gay ra.

PZ+Q?
U2

PZ Q2

Giam ton that dién ap trong mang dién. Ton that dién ap duoc tinh nhu sau:
PR+QR _ PR |, QR
AQ ———7+7= AU(p) +AU(Q) (32)
Giam luong Q truyén tai trén dudng day ta giam duoc thanh phan AU(g) do Q gay ra.

o Ting kha ning truyén tai cua duong day va may bién ap. Kha niang truyén tai coa
duong day va may bien ap phu thude vao dicu kién phat nong, tac phu thugc vao dong
dién cho phép cua ching. Dong dién chay trén day dan va may bién ap dugc tinh nhu
sau:

PZ QZ
|=Y \/§+U (3.3)

Biéu thirc chtng to trong cung mét tinh trang phat nong nhét dinh cua dudng
day va may bién ap (I= const) chung ta co thé taing kha ning truyén tai cong sudt tac
dung cua chiing bang cach giam cong suat phan khang ma chiing tai di. Vi thé khi van
gilr nguyén duong day va may blen‘ap, néu cose ctia mang duoc cao (tirc giam lugng
Q phai truyén tai ) thi kha nang truyén tai cua ching tang 1én

» Ngoai ra, viéc nang cao h¢ s6 cose con dua dén hiéu qua la giam dugc chi
phi kim loai mau, gop phan lam 6n dinh dién ap, taing kha nang phat dién cua may
phat dién vv...

e Han ché dong co chay khong tai: bién phap han ché dong co chay khong tai
duogc thuc hién theo hai huéng:

+ Hudng thtr nhét 14 van dong cong nhan hop 1y hoa cac thao tac, han ché dén
muc thap nhat thoi gian may chay khong tai.

+ Hudng thur hai 1a dat bo han ché chay khong tai trong so d6 khong ché dong
co. Thong thudong nén dong co chay khong tai qué thoi gian dinh to nao do thi dong co
bi cat ra khoi mang.
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3.2.CAC BIEN PHAP NANG CAO HE SO COS¢ VA CHQN THIET BI BU
CONG SUAT.

3.2.1.Céc dinh nghia vé hé s6 cong suat cose.

e Hé s cong suit tic thoi: 12 hé sé cong suat tai mot thoi diém nao do, do duoc nho
cac dung cu do cong suat, dién ap va dong dién:
Do phuy tai ludn bién dong nén cose tic thoi cling ludn thay doi theo thoi gian nao do:

COSQ,,=cosarcty g—“’
th

Heé sb Cosgin dugc danh gia muc do st dung di¢n tiét kiém va hop 1y cua xi nghiép.

e Hé s6 cbng suét ty nhién: 1a hé sé cose trung binh tinh cho ca nim khi khéng c6
thiét bi bu. Hé s6 coso tu nhién dugc lam cén cur dé tinh todn nang cao hé so6 cdng suat
va bu phan khang.

3.2.2.Cac bién phap ning cao hé sb coso.

Céc bién phap nang cao hé s6 cong suit cose duge chia 1am hai nhom: nhém
bién phdp nang cao hé s cos tu nhién ( khong dung thiét bi bu) va nhém chinh céac
bién phdp nang cao h¢ s6 cosp bang cach bu cong suat phan khang.

e Nang cao h¢ so cong suat cosp e nhién: 1a phuong phap dé cac ho tidu thy dién
giam bot duge lugng cong suat phan khang Q tiéu thu nhu ép dung cong nghé tién
tién, sir dung hop ly cac thiét bi dién vv...Nang cao hé s6 cong suat cosg tu nhién rat
c6 loi vi dua lai hiéu qua kinh té ma khdng phai dit thém thiét bi bo. Vi thé xét dén
van dé nang cao hé sé cose bao gid ciling xét téi cac bién phap nang cao hé sb coso tu
nhién trudc tién, sau d6 méi xét ti bién phap bl céng suat phan khang.

e Nang cao h¢ so cdng sudt cosp bang phuong phdp bil. Bing cach dat céc thiét bi bl
o gan cac ho tiéu thu dung dé cung cap cdng suat phan khang cho ching,ta giam duoc
hé s6 cosp ciia mang. Sau khi thyc hién cac bién phap nang cao cose tu nhién ma van
khong dat yeu cau thi ta mGi Xét tdi phuong phap bu. Bu cong suat phan khang Q con
c6 tac dung diéu chinh va 6n dinh dién ap ciia mang cung cap.

Tuy nhién phuong phap nay phai t6n kém thém vé mua sam thiét bj bu va chi
phi van hanh chung. Vi vdy quyét dinh phuong an bu phai dua trén co sé tinh toan va
so sanh kinh té - k¥ thuat.

3.2.2.1.Cac phwong phap ning cao hé s6 cong suit cose tw nhién.
e Thay ddi qua trinh cdng nghé dé thiét bi dién lam viéc & ché do hop Iy nhat

e Thay thé dong co khong ddng bo 1am viéc non tai bang dong co co cong
suat nho hon.

e Giam dién &p cua nhirng dong co lam viéc non tai: c6 thé dung céc bién
phap sau dé giam dién ap dat 1én cac dong co khong dong bd lam viéc non tai.
+ P6i ndi day quan stato tir tam giac sang sao.
+ Thay dbi cach phan nhom ctia day quan stato.

+ Thay d6i ddu phan ap ciia may bién ap dé ha thap dién 4p cia mang phan xudng.
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vV Dung dong co ddng bo thay thé dong co khong ddng bo.
v Nang cao chét lugng stra chira dong co.

VThay thé nhitng may bién ap 1am viéc non tai bang nhitng may bién ap c6
dung luong nhé hon.

3.2.2.2.Pic diém cia cac thiét bi bu khi dung phwong phap bu phan khang.
Thiét bi bu duoc dung nhiéu nhit 1a tu dién tinh va may bu dong bo.

e May bu dong bo trong khi van hanh tiéu ton nhiéu céng suét tac dung hon tu
dién tinh rat nhiéu. Khi 1am viéc dinh mac, ton that cong suat trong cac may bu dong
bo 12 1,33 dén 3,2% cdng suat dinh mac cua chdng. Tréi lai tu dién tinh tiéu thy rat it
cong suat tac dung va bang khoang 0,3 dén 0,5% cong suat cia ching.

e Gia tién cua mdi kKVA tu dién tinh it phu thudc vao cong suét dat va co thé
coi nhu khong d6i. Vi vay thuan tién cho viéc phan chia tu dién tinh ra 1am nhiéu t6
nho, tiy ¥ dat vao noi can thiét. Trai lai gia tién cuia mdi kVA may bu dong bo thay doi
tiy theo dung luong, dung lwong cang nho thi gia thanh cang dit.

e Tu dién tinh van hanh twong d6i don gian, it sinh sy cb. Nguoc lai may bu
ddng bo véi nhitng bo phan quay, chdi than... d& gay su c¢b trong luc van hanh. Néu
trong ldc van hanh, mét tu dién bi hong thi toan bo sé tu dién con lai van tham gia van
hanh binh thuong. Song néu trong nha may chi c6 mot may bu déng bé ma lai hong thi
tat nhién s& mat toan bo dung lugng bi, anh huong sé rat Ion.

e Tu dién dugc ché tao voi dién p tir 220V dén 10kV. Tu dién dién ap thap
¢6 uu diém Ién 1a nd duoc dit sau trong cac Mang dién ha ap xi nghiép, gan ngay cac
dong co dién, nén giam duge AP va AA rat nhidu. Nhugce diém cua tu dién ha ap la
gia thanh mot kVA dat hon tu cao ap. Vi nhitng 1y do trén ma ngudi ta chi ding tu
dién tinh, khong dung mday bu déng bo khi thuc hién nang cao cong suat cose cia
mang di¢n.
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3.2.3.Lwa chon phwong phap bu cdng suat phan khang.

Tu nhiing phén tich trén, ta lya chon thiét bi bu cong sqét phan khang bﬁr}g tu
dién tinh tai }hanh cai phia ha ap. So do ndi day tu dién ha ap: gom thiét bi dong cat va
bé}o vé co thé 1a cau dao, cau chi. Tu dién dién ap thap la loai tu dién 3 pha cac phan t
noi thanh hinh tam giac phia trong:

BA-315-10/04

il

FAN

T? phan phéi tong T4 bl cosg
dén th dong lyc 2% 25k VA

Hinh 3.1: so d6 ni day cua tu dién ha ap
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3.3.XAC PINH, TINH TOAN VA PHAN BO DUNG LUQNG BU CONG SUAT
PHAN KHANG.

3.3.1.Xac dinh dung lwong bu toan phan xwéng.
Theo nhu tinh toan ¢ chuong 1, ta co:
Phu tai tinh toan tac dung toan phan xuong: Pupx = 412.6(kW).

Phu tai tinh toan phan khéng ctia toan phan xuong: Qwpx = 548.74(kVAr). Phu
tai tinh toan toan phan xuong: Sipx = 686.55(kVA).

Hé s6 cong suat ciia phan xudng: Cose px =0,75.

Bai toan dit ra bay gid 13 lip dit bu dé ning cao hé sd cong suét 1én 0,95. Giai
bai toan trén ta lam nhu sau:

Xéc dinh tong céng suat phan khang Qp cin dit dé nang hé sé cong suét tir
cos@1lén cospz

Qb = P(tgop1 — tgg2).a (3.6)
Trong do:
p- Cong suat tac dung tinh toan cia doi tuong.

@1- gbc ing véi hé s6 cong suat trung binh ( coser ) trude khi bil. @2- goc ing
vo1 hé s6 cong suat ( cosgz ) muodn dat dugc sau khi bu.

0=0,9+1- h¢ s6 xét t6i kha ning ning cao cose bang nhitng phuong phap
khong doi hoi dat thict bi bu.
= tong cong suat phan khang Qo can dit dé nang cao hé sd cong suit cose cla
phan xuong tir cose=0,75 (tg @1 = 0,88) 1én cos @2 =0.95 (tg ¢ =0.33) la:
Qb =412.6*(0.88-0.33) = 227(kVAr).

Vay chon loai tu dién bu 0,38kV cua lién x0 cii ,loai K(C2-0,38-50-3Y3 véi sb
lugng 1a 4 cai ,Qp=50 va loai KC1-0.38-25-3Y 3,Qp=25 s6 luong 1
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Tu aptomat | Pén cac tu TG bu cose
phan phbi

Hinh 3.2. So d6 lap dat tu bu cose tram bién ap.
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KET LUAN

Trong thoi gian 12 tudn vira qua em dugc giao thuc hién d6 an tét
nghiép “Thiét ké cung cap dién cho xwong co khi Tan Tién ” v61 sy hudng
dan tan tinh cta thay gido Th.S em da nam bat dugc mot s6 van dé nhu sau:

e Tim hi€u vé thiét ké cung cap dién cho xudng co khi.

e Nim bit dugc cac phu tai trong xudng co khi dé qua do thiét ké hé
thong cung cap dién cho xuong co khi.

e Tinh toan lya chon céc thiét bi dién ha ap cho phan xudng co khi.

Do thoi gian c6 han nén trong d6 an cua em con nhiéu sai x0t, em rat
mong dugc sy dong gép y kién cua cac thay cd va cac ban.

Em xin chan thanh cam on!
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