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LOI NOI PAU

Pién ning 1a mot dang nang luong dic biét, nd ¢ thé chuyén hoa dé dang
thanh cac dang nang lugng khac nhu: nhiét nang, co nang, hod ndng. Mat khac
dién nang lai c6 thé dé dang truyén tai, phan phdi di xa.. Pién c6 mit trong tat ca
cac linh vyc kinh té ciing nhu trong sinh hoat doi thuong. Pic biét 1a trong cac
nganh cong nghiép va dich vu thi cang khong thé thiéu duoc vi nd quyét dinh 15
1ai cua xi nghiép, quyét dinh dén gia ca canh tranh. Trong nhiing nim gan day
do chinh sach md cira cia nha nude, vén nudc ngodi vao nude ta ngdy cang tang
do @6 nhiéu cac nha may xi nghiép, cac khu cong nghiép cang can c6 mot hé
théng cung cép dién an toan, tin cay dé san xuét va sinh hoat.

Sau thoi gian thuc tap tai Cong Ty DAP — VINACHEM Hai Phong. Em
dugc nhan dé tai tot nghiép " Tinh toin va lwa chon thiét bi dién ha ap cho
phan xwéng Acid Photphoric cua cong ty DAP thudc khu cong nghi¢p Dinh
Vii" do ¢6 giao Thac Si DS Thi Hong Ly huéng dan véi nodi dung sau:

Chuong 1: Gi6i thiéu vé khu cong nghiép Pinh Vil.
Chuong 2: Xac dinh phu tai tinh toan phan xuéng Acid Photphoric (PA).
Chuong 3: Lya chon cac thiét bi dién ha ap cho phan xuong PA.



CHUONG 1.
GIOI THIEU VE KHU CONG NGHIEP PiNH VU

1.1.VI TRi KHU CONG NGHIEP VA GIAO THONG.

Dia diém nam ¢ 16 dat GI-7 gan cudi ban dao Pinh Vil va ha luu séng
Bach Pang tir Hai Phong ra bién. Dia diém cach trung tam thanh phé Hai Phong
7 km, cach cang Hai Phong 5 km va céch san bay Cat Bi 3 km. Ban dao Dinh Vi
duoc ndi voi duong cao tdc s 5 Hai Phong - Ha Noi. Lién doanh khu cong
nghiép Pinh Vii da thiét ké qui hoach tong thé cing véi mang ludi thong tin cho
toan khu.

Co truc duong doc ban dao téi dia diém GI-7. Truc duong nay duoc ndi
v6i cac nhanh dudng ngang tdi cic nha may duoc dau tu trong khu. Truc dudng
chinh tai khu cong nghiép Pinh Vii tir diém dau ciia ban dao t6i duong cao tdc sd
5 dai 3 km. Truc duong nay dugc mo rong 1én 23 m vdi 4 lan xe chay nhu duong
cao toc s6 5 hién nay. Ban dao Pinh Vii di dugc phép cua chinh phii Viét Nam
xay dung thanh khu kinh té tong hop voi tén goi khu kinh té Pinh Vil dé tan
dung dia diém va cac diéu kién vé kinh té, van hoa va du lich.

Téng dién tich cia du an: 71,875 ha.

Dién tich nha may: 27,9862 ha.

Dién tich hanh lang bang tai t61 cang va dién tich cang: 1,9646 ha.

Di¢n tich bai thai gip tam thoi: 11,9243 ha.

Dién tich bai thai gip lau dai: 30 ha.



1.2.NHUNG PAC PIEM PIA CHAT VA KHi HAU.

Pia diém xay dung nam trén khu dat GI-7. Mat dat tu nhién c6 d6 cao
khoang 1,5 m. Khu vyc nay da dugc san lép mot phﬁn va ¢6 d0 cao mdi la
4,95m, phén con lai 1a vung ngap man. Theo cac tai li¢u diéu tra dia chat, dia
diém xay dung nha may c6 cu tao dia ting nhu sau: Dudi 16p dat méi duge san
1ap (cat hat nho mau xam van , xAm xanh) day trung binh 4 m 13 16p dat tu nhién
cat min v6i do day trung binh 5 m, sau d6 dén 16p bun sét mau x4m xanh ¢ trang
thai déo chay c6 do day trung binh 12 m. Tiép dén 1a 16p dat sét mau xam tring
van do trang thai déo cting. Vi vdy cic hang myc cong trinh c6 tai trong 16n can
phai co giai phap xtr Iy nén moéng cho phu hop.

Cac s6 lidu vé nudc ngdm chi ra rang day 1a vung ngdp min véi d6 min
rat cao (ham luong ion clorua tir 600 mg/l dén 800 mg/1). Ban dao Pinh Vil nim
& ving cira bién Nam Triéu cta 3 con song 16n (Song Cam, Song Bach Pang va
Song Lach Tray) chay ra bién.

Hai Phong nam & vi d6 20°5 N va kinh d¢ 106 ° E, do d6 chiu anh huéng
cta khi hau gi6 mua va caa bién. Khi hau hang nim c6 thé chia thanh 2 mua d6
la mua mua va mua kho. Mua mua kéo dai tur thang 5 t61 thang 10, nhiét do
trung binh 1a 25 °C. Céc thang nong nhét 1a thang 6 va thang 7, c¢6 nhiéu mua va
giong bdo. Hudéng gi6 chu yéu 13 huéng Pong Nam. Mua kho kéo dai tir thang
12 t6i thang 3, nhiét 6 trung binh duéi 20° C. Hudng gié chu yéu 1a hudng
DPoéng Bic. Thang 4 va thang 11 13 thang chuyén mua. Luong mua trung binh 1a
1600+-1800 mm/nim va chi yéu vao mua he, chiém téi 80+90% tong luong
mua.

* Nhiét do: Nhiét do trung binh trong mua hé khoang 25 ° C, nhiét do trung

binh trong muia déng thuong thap hon 20 ° C.
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*  Gio: Hudng gié bién doi theo mua: vao mua dong (tir thang 11 tdi thang 3
niam sau) gié Pong Bic va gi6 Bic chiém wu thé. Vao thang 4 1a giai doan
cta gi6 Pong Nam va gié Nam. Gié Nam c6 tin sd 16n nhat vao thang 7,
trong khi gié Bac va gié Pong Béc c6 tan suat 16n nhat vao thang 10.

Hai Phong nam trong khu vuc chiu danh hudéng manh cua cac con bao nhiét
ddi. Van tdc gi6 do dugc & cac tram khi tugng 1én té1 40m/gidy, ap luc 1én téi
100 kg/cm?®. Téc d6 gi6 trung binh ghi duoc ¢ tram Hon Dau 1a 5,1 m/gidy, tram
Phu Lién 1a 3,7 m/gidy va tram Cat Bi 1a 2,8 m/giay.

* Ché 6 mua: Tai ban dao Pinh Vi, hang nim c6 100-150 ngay muwa. Mua
mua bt dau tir thang 4 va két thiic vao thang 10. Luong mua vao mia ndy
chiém hon 80% luong mua ca nam.

*  Burc xa nhiét: téng lugng birc xa nhi¢t & khu vuc Hai Phong 14 kha cao,
khoang 220-230 kcal/cm® hang nam. Birc xa nhiét 10n nhat vio thang 7 va
thap nhat vio thang 12.

*+ Do am: Ban dao Pinh Vii 13 mot trong cac khu vue ¢6 d6 4m cao voi murc
trung binh 1a 80-85%.

* Bdo: Bdo xuat hién chu yéu tir thang 7 t6i thang 9. Trong mét s6 nim bao
dén sém ngay tir thang 6 va két thiic trong thang 10. Trung binh hang nim
6 tir 1-2 tran bdo do truc tiép vao ban dao Pinh V.

N6i tom lai, cac sb liéu thong ké da chi ra rang Hai Phong nam trong ving
c6 khi hau nhiét d61 nong am va thudc khu vuc gié mua cua Pong Nam Chau A.
1.3.CO CAU TO CHU'C CUA KHU CONG NGHIEP.
Khu cong ngiép Pinh Vii duoc chia 1am 3 khu virc san xuét chinh d6 la:

* Khu hanh chinh: ¢6 nhiém vu t6 churc, quan 1y san xuat va kinh doanh.
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* Khu san xuét chinh: gdm céc xudng san xuat chinh ( xuong H,SO,,
xudng HaPO,, xuong Na,SiFs, xudng DAP).

* Khu phuc vu san xuét: gdm cic kho nguyén liéu, kho san pham, kho
téng hop, tram phat dién, xuong co khi, tram lam lanh nudc tuan hoan, ki

thuat va thi nghiém, xt 1y nudc thai, tram xtr 1y nudc, bai thai gip, tram

cuu hoa.
Giam déc diéu hanh
\ 4
Phé giam déc
\ 4
\ 4 A 4 A 4 \ 4 \ 4 \ 4

K¢é toan Ké Phong P.xuong || P.xuong | | P.x SA
tai chinh hoach k¥ thuat PA DAP

Hinh 1.1.80 db to chirc ciia khu cong nghiép.

Duy kién trong twong lai khu cong nghiép mé rong quy mé san xuat lap
dat thém cac thiét bj hién dai vi vy viéc thiét ké cung cip dién phai dam bao sy
gia ting phu tai trong tuwong lai. V& mit kinh té va k¥ thuat phai dé ra phuong 4n
cap dién sao cho khong giy qua tai sau vai nim san xuat, ciing nhu khong qua
du thira khong khai thac hét cong suét du trir gdy lang phi. Vi vay viéc thiét ké,

Iwra chon cac thiét bi can phai dam bao ca vé mit kinh té ciing nhu k§ thuat.



1.4.THONG KE PHU TAI CUA KHU CONG NGHIEP.

Bing 1.1.Danh sach phu tai dién trong khu cong nghiép va cong suét dat

S6 - ,
STT Tén phu tai Cong suat | Tong cong suat
lugng
1 | Tram bién ap SA va nhiét dién 2 1250kVA 2500kVA
2 | Tram bién ap DAP 2 2000kVA 4000kVA
Tram bién ap tuan hoan nudc
3 . 1 1600kVA 1600kVA
nhiém axit
4 | Tram bién ap PA 2 2000kVA 4000kVA
5 | Tram bién ap tuan hoan nudc sach 2 630kVA 1260kVA
6 | Tram bién ap khu hanh chinh 2 500kVA 1000kVA
7 | Tram bién ap cang 1 800kVA 800kVA
8 | Tram bién ap kho luu huynh 1 1250kVA 1250kVA
bong co Common acid pump
9 1 220 kW 220kwW
(PO141)
bong co Feeder water pump
10 1 315kwW 351kwW
(P0408b)
Pong co Induced draft fan
11 1 200kw 200kw
(C0403)
12 | Bong co Primary air fan (C0401) 1 220kW 220kwW
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CHUONG 2.

XAC PINH PHU TAI TINH TOAN PHAN XUONG ACID
PHOTPHORIC (PA)

2.1. KHAI QUAT CHUNG.

Muc dich thiét ké phan xudng acid photphoric bat dau tir khau chuyén
apatit va acid sunphuric vao trong khuon vién phan xudng t6i lac két thuc phan
phéi acid photphoric da c6 dic, acid floxilixic (18%) va bun ra ngoai khudn vién
phan xudng, bao gdbm bd phan phan tng, bd phan loc.

Phan xudng bao gém cac bo phan sau:

% Phan tmg va phan huy.

s Loc.

s Co0 dac acid.

Qua trinh dihydrat dugc st dung cho san xuat acid photphoric. Day truyén
san xuat don duoc sir dung cho b phan loc, trai lai bo phan c6 dac acid dung
day chuyén san xuat kép.
2.2.QUY TRINH CONG NGHE.
2.2.1.Lua chon quy trinh cong ngh¢.

Trong cong nghé udt san xudt acid photphoric, acid sunphuric tic dung
véi apatit thu dugce acid photphoric long va canxi sunphat (gip), va sau do acid
photphoric bi tach khoi gip bang quy trinh loc. Phan tng chinh dugc mé ta nhu

Sau.

3Cay(PO,)CaF, + 10H,SO, — 6HPO, + 10CaS0,.nH,0 + 2HF (2.1)
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Gia tri n trong cong thuc trén co thé 1a 0, 1/2 hoac 2 tuy thudc vao dang tinh
thé canxi sunphat, d6 1a vita chét, vita hemidydrat hodc gip hydrat. Qu4 trinh
dihydrate 12 qua trinh san xuat chiém wu thé trén thé gidi, 80% cic nha may san
xuét acid photphoric trén thé gidi d3 va dang ap dung quy trinh dihydrate, san
lugng acid photphoric dugc san xuat theo quy trinh nay chiém téi 85% tong san
pham acid photphoric trén thé gidi san xuét theo quy trinh u6t. Do 13 mét quy
trinh san xuat c6 vu thé, quy trinh dihydrate c6 nhitng dic diém sau:

* Thu hdi P,Os trong apatit cao

* Quy trinh céng nghé hoan thién, 6n dinh va dang tin cay.

* Pham vi ap dung cho apatit rong va hoat dong linh hoat.

* Hiéu suit hoat dong cao va bao dudng it.

* Day chuyén san xuat don c6 quy mé 16n.

* Kinh nghiém van hanh dugc tich liily thoi gian dai trong lya chon vat liéu

va céu trac thiét bi, khong can chon cac "hop kim phtrc tap".
2.2.2.Dac tinh quy trinh cong ngh¢.
Bao gdm cic bd phan chinh:
*Bo phan phan ung va loc.
* BO phan ¢6 dac acid.
2.3.MO TA QUY TRINH CONG NGHE.
2.3.1.B¢ phan nap li¢u.
Bun quing photphat chita 65% ran dugc chuyén t6i thung phan tmg trong
phan xudng acid photphoric tir bd phan thung chira bun thudc khu vuc kho chira
apatit bom sang. Acid sunfuric néng 6 98% dugc bom tir thung chira acid trong

khu kho acid dén thung phan (mg va thing rira ctia b phan béc hoi va co dic.
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Phu gia chéng bot trong thung phi dugc chuyén vao phan xudng va do bang tay
vao thung chira phu gia chéng bot. Sau khi dun ndng bang hoi, phu gia duoc
bom dén bd phan phan tmg va bd phan co dic.

2.3.2.Phan wrng va phan huy.

B6 phén nay duogc thiét ké dé san xuéat acid photphoric cé néng do toi
thiéu 12 26% P,0s.

a.Bo phdn phan vwng

Bun quing apatit chira 65% ran duoc chuyén téi mot ngin cia thing phan
mg qua duong ong. Trudce khi vao thiung phan tGng, bun duoc do bang dong hod
do luu luong va dong hod do ty trong dé duy tri nap liéu 6n dinh. Nong do
sunphat trong ngin 3, qua ldy mau phén tich duoc duy tri & muc thong thudng 13
25~30 g/l SO3, c6 thé duoc diéu chinh bang cach thay ddi ty 1¢ gitra dong bun
photphat va tong s ion sunphat dwa vao thung phan Gng. Téng sd ion sunphat
dua vao co thé tinh qua phan tich bang tay luong SO; va do luu luong acid hoi
luu qua bom acid hdi luu ciing véi luong acid sunfuric nap truc tiép vao thing
phan tng. Gia tri téng s6 dugc kiém tra bang cach thay dbi tong luu luong acid
sunphuric nap vao ngan 1 va 2.

Acid sunphuric tiép nhan vao khuon vién nay dugc tron so bd trudc khi
dua vao thung phan Gng véi axit hdi luu tir b phan loc trong duong éng dugc
thiét ké dic biét dang cht "T". Acid hoi luu c6 thé xem xét gém 3 thanh phf:fm:
ion sunphat, acid san pham va nudc. Tac dong cua ion sunphat dd dugc néu
trong tinh toan cia toan bd sunphat nap vao thiét bj phan ung va viéc kiém tra
lwong sunphat nay. Cac diém dit cua luu luong va ty trong cua acid hdi luu duoc
thay d6i dé diéu chinh s luong twong ddi axit san pham. Viéc d6 s& diéu chinh

ham luong chét ran téi mic 33~35% trong luong va ham luong nude s& dicu



chinh do dam dac cua acid san phém t&é1 muc trén 27% P,0s. Luu lugng acid hoi
lwu duoc diéu chinh bang cach diéu chinh rat acid lodng dua vao acid hoi luu va
ty trong bang luong nudc rira cin dong banh.

Phu gia chéng bot trong thung phuy dugc d6 vao thung chtra phu gia
chdng bot. Nhiét do trong thung dugc duy tri bang éng xoan hoi thap ap. C6 lap
mot may do mirc dé giup cho cong nhan van hanh kiém tra duy tri mérc chat 1ong
trong thung. Bom phu gia chéng bot 1a mgt bom dinh lugng, cép liéu cho thiét bi
lam lanh nhanh mtrc d6 thap. Phan tng hoa hoc xay ra trong thung phan tng 1a
phan g toa nhiét, cing véi nhiét ciia viéc pha lodng acid sunphuric b sung,
diéu d6 c6 nghia 1a dé duy tri nhiét do phan tng nhu mong mudn 71~76°C bao
dam cho viéc san xuat dugc tinh thé dihydrate thi bun phan tng phai dugc 1am

lanh.

Viéc lam lanh nay bi tac dong trong thiét bi lam lanh nhanh muc d6 thép.
Binh nay giir dugc chan khong nhd bom chan khong cua thiét bi 1am lanh va ap
suat dugc diéu chinh bang rat khong khi ngay 1ap tic truéc bom chan khong.
Bun phan tng dugc hdi luu qua binh nay bang bom thiét bi 1am lanh nhanh dit &
phan kéo dai ctia ngin 4 cua thung phan tng, hdi luu bang trong luc dén du cua
hé thdng phan tng, ngin 1. Viéc bdc hoi nude tir bun gay nén hiéu qua lam lanh
trong bun va do ty 1¢ hoi luu rit cao, chénh 1éch nhiét d6 chi c6 2~3°C. Do do su
bdo hoa qua mirc va sy dong cin duoc giam thiéu trong than cua thiét bi lam
lanh. Mot may do ton that DCS duoc lap dé chi dan lugng boc hoi.

Ty 18 hdi luu cao quanh thiét bi phan tmg duoc cip boi bom nap cua thiét
bi lam lanh d6ng thoi cung cap axit va sunphat dua vao dau hé thong phan ung,
& d6 bun photphat dugc cap tao diéu kién tot cho hoa tan va két tinh. Hoi nudc
thoat ra tir thiét bj 1am lanh di qua thiét bi ngung tu so bo ctia thiét bj 1am lanh, &

d6 nhiét thira trong hoi qué nhiét duoc dung dé 1am néng nudc gip hdi luu 1a loai
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nudc noéng dung cho viéc rira can dong trén thiét bi loc gip. Hoi sau d6 dugc dua
qua thiét bi ngung tu cua thiét bi lam lanh. O day, viéc ngung tu duoc thuc hién
hoan toan nhd ¢6 nuée lam lanh hoi luu tur thap 1am lanh. Nudc lam lanh bi
nhiém duoc thai vao thung ngung kin cua thiét bi 1am lanh bing nudc, chay tran
nhd trong lyc téi muwong hoi luu nude lam lanh.

b.B¢ phdn phin huy

Bun tir ngan 4 cua thung phan tng chay tran nho trong luc xubng thung
phan huy gdom 2 ngin. Sy duy tri thém trong bun khtr bdo hoa bao dam cho su
két tinh cua gip va flo silicat dugce hoan thién téi mirc cao nhat. Thoi gian luu dé
hoan thanh sy phat trién cia tinh thé va giam do qua bao hoa. Giam d6 qua bio
hoa c6 nghia 1a bun da hoan thi¢n duogc cép cho thiét bi loc gip s€ gidm dugc anh

hudng dong can va gidm hau qua két tinh ¢ bon chua acid loang.

Su sip xép phan ung va phan huy bao dam ngin dugc sy ngung tré cua
quing khong phan tng tir hé thdng phan Gng dén thiét bi loc. Dy trit dé bd sung
acid sunphuric vao ngin dau tién cua thung phan huy (2.2202) cho phép c6 thé
doc 1ap kiém soat muc sun phat trong bo phan phan tng va phan huy. Thung
phan huy c6 moét van nhiéu chiéu dat trén tuyén dan toi thiét bi rira khi nham duy
tri mOt sy gidm 4ap nhe trong cac thung phan huy tranh khi tao thanh thoat ra
ngoai. Bun hoan thi¢n tir ngan thu hai dugc bom dén thiét bi loc béng bom nap
thiét bi loc, do mdt may truyén thay doi téc ¢ diéu chinh luu luong.

¢.Bo phdn loc

Bun duoc chuyén t6i thiét bi loc bang lip cing mot hop chan khong va
mot thiét bi tach loc bén ngoai. Moi dong chay tir thiét bi tach dwoc dua dén
thung chta dich loc hdi luu. Hoi nude chan khong tir thiét bi tach loc chuyén toi

thiét bi loc ngung tu, & day khi dugc rtra va hoi nuéc dugc ngung tu béng nudc



lam lanh. Thung kin cua thiét bi ngung tu loc thu nhan nudc tu thiét bi ngung tu.
Nudc ndy sau d6 tran vao mang nude lam lanh héi luu.

Mot bom chan khong cia thiét bi loc duoc thong voi khi quyén qua 6ng
giam thanh hoan toan riéng biét. N6 duoc dung dé duy tri hé théng dudi ap suat
am va dung mat 6ng rat hoi dé kiém soat chan khong. May loc nay duoc lép
cung mat ti hut khi cia may loc, thong véi hé rira khi va cling c6 mot mang 14t
gach chiu acid dudi thiét bi loc (5.2105) dé htng cac giot chay. Sau khi nap bun
vao may loc c6 mot phan tiét dién nho ban dau khong cd chan khong cho phép
tinh thé gip 16n hon dong lai va tao thanh mot 16p 16t tu nhién gitp loc nhiing
chét ran nho hon va ddng thoi giam tic vai loc.

B6 phéan tiép theo la ph?m loc so by hodc ctra mu, ¢ day tao phén dung
dich loc dau tién cua san phém acid, d6i khi mu c6 chét ran va n6 ludn ludn duge
pha loang bang nudc va duoc 1ay ra trong céc 16 va k& vai sao cho dung dich loc
ban dau nay khéng anh hudng toi chit luong acid san pham, dung dich nay hoi
Iwu duoc thai vao bd phan acid hoéi lwu qua duong hat cua bom acid. Luong acid
lodng san xuét ra dugc bom acid cia may loc bom sang thung chira acid ctia may
loc qua may do luu luong va ty trong, trong khi lugng du acid san pham cén thiét
cho viéc diéu chinh chét ran trong thiét bi phan Gng duoc dua vao ong hut cua
bom acid héi luu van van diéu chinh muc.

Sau khi tach nudc cai, gip dong banh duoc rira nguoc chiéu trong 2 giai
doan. Giai doan cudi trude khi gip thai dugc dung nude tir binh ngung tu so bd
thiét bi 1am lanh muc d6 thap qua thung chira nude hoi luu bang bom cua thing
nuéc hoéi lvu & bd phan phan tng. Luu lwong nudce rira cin dong banh cé thé
diéu chinh bang tay nhd may do ty trong kiém tra dinh lugng dit trén dudng acid

hoi luu dé diéu chinh nong do6 acid san pham.



Dung dich loc tir rira ba loc cudi cung dugc thdo tir bd phan phan phéi dén
éng hut cia may bom loc sd 1 dé bom rira ba loc thir hai. Dung dich loc tur rira
ba loc thir hai nay dan tir b phan phdi t6i 6ng hut bom loc s hai dé bom rira ba
loc thtr nhat. Dich loc tir viéc rira nay chay tur bo phan phéi loc dén 6ng hut cua
bom acid héi luu. Pé nhanh chéng tré lai tir trang thai 14t nguoc trong qua trinh
loc gy ngap may loc, mot bd diéu chinh bang tay dugc lap trén san may loc dé
phan dong mot phan rira axit lodng truc tiép dén bom axit hoi luu.

Gip sau 3 giai doan rira dugc rira bang nude gip hoi luu tir hd chira bo thai
gip t6i bon chira bun gip, va sau d6 dugc bom ra boi thai gip tam thoi. Sau khi
thai ba loc, vai loc duoc rira bﬁng nuée Am. Nudce nay chura chét ran duoc thu lai
trong thung rtra ba loc.

d.Bo phan co dac acid

Lugng acid photphoric lodng da can tir khu vuc kho chira acid photphoric
duoc bd sung vao vong hoi luu cudng birc va bdc hoi chan khong trong bd phan
cd dic. Sau khi tron voi acid héi luu da duoc dun nong, s€ dugc dua vao buéng
hoa hoi nhanh, & day nudc bdc hoi mot cach nhanh chong. Sau d6 mot phan acid
photphoric di c¢6 dic duoc bom ra ngoai nhu san pham. Phan con lai duoc bom
vao trao d6i nhiét grafit bang bom tudn hoan acid photphoric dic nhu 1a acid hoi
lru. Va sau d6 duoc dun ndng bang hoi thdp ap va tiép tuc gitt cho vong nay
tuan hoan.

Phan nudc ngung tu trao doi nhiét grafit dugc trd lai hé théng ndi hoi dé
tiét kiém nuéc mém va ning lugng. Hoi nude thoat ra tir phong hoa hoi bao gdm
flo va bot P,0O5 , dugc dua vao thap hép thu flo sau khi bot P,Os duoc tach nho
thiét bi tach suong xoay tu. Dung dich rtra 1a dung dich rtra khi dudi tr by phéan
phan tmg va loc. Chirc nang ctia thiét bi tach swong xody tu 1a nham cai thién thu

hodi P,Os va bao dam chét lugng san pham phu acid floxilixic.



Bén canh thap hap thu khi flo c6 mot bd ngung tu khi 4p, & day nudc sé
tiép xuc truc tiép voi nude 1am lanh hoi lru acid va s& duoc ngung tu. Khi khong
ngung tu s& dugc thoat ra khong khi qua voi phun hoi dé tao chan khong cho hé
théng. Nudc 1am lanh hoi luu acid tir bd ngung tu khi 4p va bo ngung tu giita ctia
voi phun hoi s& chay vao thung nudc hoi Iuu va sau d6 trd lai tram nuée hoi luu.
Trong qué trinh ndy c6 mot thung rira cia thiét bi bdc hoi dit ¢ khu kho acid
photphoric. Trong thung 5% acid sunphuric dugc ding dé rira dinh ky hé tuin
hoan c6 dac.

2.4. CACH BO TRIi.
2.4.1.B¢ phan lgc phan wng va thap loc khi.

Phan xudng acid photphoric dugc chia thanh : by phan phan ing, bd phan
loc va bo phan cb dic acid. B tri thiét bj dién, do luong trong 3 bd phan nay 1a
tap trung. Cach bé tri ngoai trdi s& dugc lya chon dbi voi bd phan phan tng.
Thung phan tng, thung phan huy va thap loc khi dugc dinh vi trén san ngoai
(EL-0.300). Hé 1am lanh nhanh mutc d¢ thdp va dng khoéi dat trén khung bén
canh thung phan tng. Chiéu rong cua khung 13 15m, chiéu cao khung trong mot
s dién tich 1a EL23.000. Cac bom va thung kin dwoc dit trén tang trét
(EL0.000). Budéng lam lanh nhanh muac d6 thap duoc dit trén tang hai
(EL7.000).

B6 ngung tu so by va bd ngung tu dugc dat trén téng 3 (EL16.000). Quat
khi va éng khoi duoc dit & ting 4 (EL23.000). Dbi véi bd phan loc, s& sir dung
nhiéu ting dé b tri thiét bi . Chiéu dai cua toan bd toa nha 1a 45m, chiéu rong 1a
10m. Bom va may danh nhio gip dat trén tang trét (EL0.000). Quat dém khong
khi dugc dat ¢ tn 2 (EL7.000), may loc duoc bd tri trén tang 3 (EL10.800), mot
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san thao tac dugc lap xoay quanh may loc, trén d6 dat thiét bi tach dung dich-

khi, by tach suwong, bo ngung tu dé viéc van hanh va bao dudng duogc thuan tién.
2.4.2.B¢ phan co dac acid.

Toan bd bd tri cua bd phan nay duogc gén két lai, phong kiém tra va van
hanh cta bo phan nay dugc dit cung v6i phong kiém tra va van hanh cia bo
phan phan tng va loc. C6 2 day chuyén san xuét cho c¢6 dic va dugc dit ngoai
tro1 theo cach song song, nhu vay s€ thuan tién cho quan 1y van hanh va an toan
cho san xuat. Chiéu dai cia khung 12 36m, chiéu rong cia mdi day chuyén 1a 9m,
va chiéu cao ciia khung trong mot sé khu vyc 1a EL25.800. C6 6 ting bao gom
EL+0.000, EL8.700, EL14.000, EL18.400, EL22.500 va EL25.800 tuwong tng
mdi tang.

Trong bd phan c6 dac nay, da sb thiét bi 1a thung dung va bom duogc dat ¢
mat dat, nhu thung hoi luu ciia thap hap thu flo, thung nudc hoi luu, bom hdi luu
acid photphoric da c6 dac, v.v... Mot sb thung ding vi du nhu buéng lam lanh,
bd khir mu cyclon, by ngung tu khi ap, duoc la'ip dat trén nhiéu téng. bé lép dat
va bao dudng thuan tién thi trao d6i nhiét grafit dugc dat & cudi truc A cua thiét bi
do.
2.5.CAC YEU CAU VE CUNG CAP PIEN CUA KHU CONG NGHIEP.

Céac yéu cau vé cung cip dién phai dam bao 4 yéu cau co ban d6 1a: Po tin
cay cép dién, chat luong dién, an toan dién va tinh kinh té. Ngoai ra can luu N
sao cho cép dién that don gian, dé thi cong, dé van hanh, dé st dung, dé phat
trién... Dya vao pham vi va mirc do quan trong ctia cac thiét bi dé tir 46 vach ra
phuong thirc cdp dién cho ting thiét bi va cac phan xudng. Panh gia tong thé
khu cong nghiép ta thy: phu tai chu yéu cua khu cong nghiép 13 céc dong co

dién c6 cong suat 1on, trung binh, nhé va cac thiét bi chi€u sang. Néu mat dién sé
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gay ra nhiéu phé pham, gy lang phi stc lao dong rat nhiéu dong thoi gay thiét
hai 16n vé kinh té. Vi vay khu cong nghiép duoc danh gia 1a ho tiéu thu loai I, vi
vy yéu cau vé cung cap dién phai duoc dam bao lién tuc.

2.6.THONG KE PHU TAI CUA PHAN XUONG PA.

Bdng 2.1.Danh sach phu tdi dién phdn xuwong PA.

A - So Cong suat

STT Tén phu tai lwong (k%N)

1 | Defoamer pump 1 0,25

2 | Dihydrate filter slurry feed pump 1 30

3 | Phosphate slurry transfer pump to attack 1 37

4 | Digestion tank agitator 1 55

5 | Attack tank agitator 2 132

6 | Vacuum pump 1 160

7 | Cake wash agitor 1 3

8 | Weak acid product pump 1 30

9 | Condenser seal tank pump 1 30

10 | Filter cloth wash pump 1 45

11 | Fast emtying pump 1 45

12 | Product acid transfer pump 2 11

13 | Concentrated acid sump pump 1 15

14 | Acid sump pump 1 15

15 | Condensate pump 2 15

16 | Filter blowing fan 1 4

17 | Filter drying fan 1 4

18 | Cake wash water pump 1 22 ]

A . So Cong suat

STT Tén phu tai lrong (KW)

19 | Fluosilic acid producttion pump 2 11

20 | Weak filtrate wash pump 1 22

21 | Fume scrubber pump to precondenser 2 22

22 | Hoist for M0211 1 8,3

23 | Fume scrubber transfer pump 1 30

24 | Flash cooler circulator 1 90

25 | Digestion tank agitator 1 55

26 | Attack tank agitator 2 132
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27 | Scrubber fan 1 110
28 | Acid sump agitator 1 5,5
29 | Concentrated acid sump agitator 1 55
30 | Recycle acid pump 1 37
31 | Fluorine scrubber recirculation pump 2 37
32 | 1#Belt conveyor 1 7,5
33 | Condenser seal tank pump 1 200
34 | Filter drying fan 1 250
35 | Evaporator circulation pump 2 400
36 | Condenser seal tank pump 3 280

2.7.CAC PHUONG PHAP XAC PINH PHU TAI TiNH TOAN (PTTT).

2.7.1.X4c dinh PTTT theo suit phu tai trén mét don vi dién tich.
Thudng dung phuong phap nay khi thong tin ma ta biét duge 1a dién tich
F ( m?*) cua khu ché xuit va nganh céng nghiép ( ning hay nhe ) cta khu ché
xudt d6. Muc dich 1a du bao phu tai dé chuan bi ngudn ( nhu nha mdy dién,
duong day khong, tram bién 4p ).
Tur cdc thong tin trén ta xac dinh phu tai tinh toan theo suat phu tai trén mot
don vi dién tich san xuét.
P,,=P,.F
(2.2)
Trong do:
Po [KW/ m?] — suét phu tai trén mot don vi dién tich.

F[ m® ]- dién tich san xudt c6 bd tri cac thiét bi dung dién.

Dé xdc dinh (po) ta dwa vao kinh nghiém:
- Ddi voi cac nganh cong nghiép nhe ( dét, may, giz:iy dép, banh keo,... )

ta 1ay Po= ( 100 =+ 200 ) KVA/ m?
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- Ddi voi cac nganh cong nghiép ning ( co khi, hoa chat, dau khi, luyén
kim, xi ming,... ) ta ldy Po= ( 300 + 400 ) KVA/ m?.

Phuong phéap nay cho két qua gan dung. N6 duoc dung cho nhitng phan
xuong cd mat 4o may moc phan bd tuong dbi déu nhu: phan xuodng dét, san xuét
vong bi, gia cong co khi...v.v. N6 duoc dung dé tinh toan thiét ké chiéu sang.
2.7.2.Xac dinh PTTT theo suit tiéu hao dién ning trén mét don vi san
phﬁm.

Néu khu ché xuit do 1a mét xi nghiép va biét duoc san lugng thi ta xéc
dinh phu tai tinh toan cho khu ché xuét theo suét tiéu hao dién nang trén mot don

vi sdn pham va tong san lugng.

M.
Py = e (2.3)
Q: =FR.t9¢ (2.4)

Trong do:
W,: Pién ning can thiét dé san xuat 1 san pham( kWh/ 1sp ):
M: Tong san pham san xuét trong 1 nim(sp).
Tmax( h ):Thoi gian st dung cong suat 16n nhat.
2.7.3.X4ac dinh PTTT theo cong suét dit va hé sé nhu ciu K
Thong tin ma ta biét duoc 1a dién tich nha xuéng F ( m?) va cong suat dit
P; (kW) cta cac phan xudng va phong ban ciia nha may. Muc dich la:
Xéc dinh phu tai tinh toan cho cac phan xuong.
* Chon bién ap cho phan xudng.
* Chon day dan vé phan xudng.

* Chon cac thiét bi dong cat cho phan xudng.
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Pi= Pa= Kne. Zpdi:knc- Zpdmi (2.5)

Pes= Po.F (2.6)
Qu= Qa= Pu. 199 (2.7)
Twr d6 ta xac dinh dugc phu tai tinh todn ctia phan xudng ( px ) nhu sau:
Pitpx= Part Pes (2.8)
Qupx= Qart Qcs (2.9)
Vi phan xuong dung dén soi dot nén ddi véi phu tai chiéu sang thi =0
(cosp=1), ta c6 Q= Pg.tgp= 0. Chu y néu dung dén tuyp hodc quat thi ta c6
cosp= 0,8, néu dung 2 quat ( cosg= 0,8 ) va 1 dén soi d6t ( cosp=1 ) thi ta lay
chung cose= 0,9
Néu hé s6 cong suat cos cua cac thiét bi trong nhom khac nhau thi ta tinh hé
sO cong suét cos trung binh:
pl .COS@, + p2 .COS@,+ ps_COS§D3+ ..... + pn.COSgon

COSQy= (2.10)
P p1+p2+p3+ ..... +pn

Trong cac cong thirc trén:
k.. - hé s6 nhu cau
P; - cong suat dit.
n - s6 dong co
Po ( W/m?) — suét phu tai chiéu sang
P#, Qz— cac phu tai dong luc ciia phan xudng.

Pes, Qcs — céc phu tai chiéu sang cua phan xudng.
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Tir d6 ta co: Supx = y Py + Qiox (2.11)

Vay phu tai tinh todn cia ca nha may(xi nghi¢p) la:

P = K Z Pipxi (2.12)
i=1
Qo = Kat Z Qttpxi (2.13)
i=1
Tur d6 ta co: Sin = V PttZXN + QI%XN (2.14)
P
COS Py = o (2.15)
tXN
Trong do:

k; — hé sd d@)ng thoi ( thuong co6 gia tri tr 0,85 + 1).
m — s6 phan xudng va phong ban,nhén thiét bi.

Phuong an nay c6 uu diém 1a don gian, tién 191 nén dugc Ung dung rong rai
trong tinh toan. Nhung c6 nhuoc diém kém chinh xac vi ky tra trong bang s liéu
tra ctru n6 khong phu thude vao ché d6 van hanh va s thiét bi trong nhém nhung
thire t& kne=Keg.Kmax vi vy néu ché d6 van hanh va sd thiét bi trong nhém thay ddi
nhiéu thi két qua kém chinh x4c. Phuong phéap nay thudng dung trong giai doan
xdy dung nha xudng.
2.7.4.X4c dinh PTTT theo hé s6 cue dai K., cong suit trung binh Py,

Thong tin ma ta biét duoc 1a kha chi tiét, ta bat dau thyc hién viéc phan
nhom cac thiét bi may moc (tir 8 + 12 may/ 1 nhém ). Sau d6 ta xac dinh phu tai
tinh toan cua mot nhdm n may theo cong suat trung binh Py, va hé sb cuc dai Kpay

theo cac cong thirc sau:



Ptt = kmax'l:)tb = kmax'ksd'z I:)drri (216)
i=1

Q: =FR:9¢ (2.17)
S
I, =——
TN (2.18)
Trong do:

n — s6 may trong mot nhom.

Py - cOng suit trung binh ctia nhém phu tai trong ca may tai 16n nhat

P (KW ) — cong sudt dinh mirc ctia may, nha ché tao cho.

Ug, - dién ap day dinh mure cua ludi (U, = 380 V).

keg — hé sb st dung cong suét hiru cong ctia nhom thiét bi

kiax — hé sd cuc dai cong suét hiru cong cia nhom thiét bi (hé sb nay dugc
xac dinh theo hé sd sir dung ks va s6 thiét bi dung dién hi€u qua Ny, .

Nhq - s6 thiét bi dung di¢n hi¢u qua: 1a sb thiét bi co cong suét bﬁng nhau,
co cung ché do lam viéc gay ra mot phu tai tinh toan ding b@fmg phu tai tinh todn
do nhom thiét bi dién thuc té co cong suat va ché do 1am viéc khac nhau gay ra.

Tt d6 ta tinh dugc phu tai tinh toan cua ca phan xudng theo cac cong thirc sau:

Py =Ky Z P (2.19)
i-1

Rs=F-D (2.20)

Qu = kdt-Z Qy (2.21)
i—1
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Qis = Pes 1990, (2.22)
Cac phan xudng cia cac nha may trong thyc té thuong dung dén soi dét nén

QCS :O

Vay ta tinh duoc:
P, =Py +P, (2.23)
Qpx = Qu + Qs (2.24)
Qux =Qu (do Qe=0) (2.25)
P2 +Q3 (2.26)
P.
COSpy, = (2.27)

S
Ly =

ttpx — J3U N (2.28)

Trong do:
n, m: S6 nhém mdy cta phan xudng ma ta da phan ¢ trén.
kz: Hé s6 dong thoi ( thudng 6 gid tri tir 0,85 + 1).

Phuong phap nay thudng duoc dung dé tinh phuy tai tinh toan cho mot
nhom thiét bi, cho cac ti dong luc trong toan bo phan xudng. N6 cho mot két
qua kha chinh x4c, nhung phuong phap nay doi hoi mot lugng thong tin diy du
vé cac phu tai nhu: ché do lam viéc cua tung phu tai, cong suét dat caa tung phu
tai, sb lugng cac thiét bi trong nhom ( Kggi, Pgmi, COS@;,... ).

2.7.5.Phwong phap xac dinh phu tdi trong twong lai ciia nha may.
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Trong tuong lai du kién nha mdy s& dugc mé rong va thay thé, lap dat cac
may moc hién dai hon.

Cong thuc tinh toan:

Sum(t)= Senm(1+at) (2.29)
Voi 0<t<T
Trong do:

Sym(t): La phu tai tinh toan ctia nha may sau t nam.

Sitnm : La phu tai tinh todn cua nha may ¢ thoi diém khoi dong.

o Hé s6 phat trién hang nam cia phu tai cuc dai.

t — thoi gian du kién trong tuong lai.
2.8.PHAN NHOM PHU TAI CHO PHAN XUONG PA.

Pé phan nhém phu tai ta dwa vao cac nguyén tic sau:

* Cac thiét bi trong nhom nén c6 cting mot ché d6 lam viéc.

* Céc thiét b trong nhém nén duogc dat gﬁn nhau, tranh ché)ng chéo khi di
day va s& giam duoc ton thit.

* Tong cong suat cac thiét bi trong nhom ciing nén can ddi dé khoi qua
chénh léch giita cdc nhom nham tao tinh dong loai cho céc trang thiét bi cung
cap dién.

* SO luong cac thiét bi trong ciing mot nhom khong nén qua nhiéu vi s6 16
ra cua cac tu dong luc cling bi han ché va néu dit nhiéu qua s€ lam phtrc tap
trong van hanh va stra chita, cling nhu 1am giam d6 tin cay cung cap dién cho
timg thiét bi.

Dya vao cong suit va tinh chat cia phu tai ta chia 1am 3 nhém tng voi

cong suat dat nhu sau:



Bang 2.3.Bang cong sudt dat t(fng cua cac nhom

Nhom phu tai 1

2

Tong cong suat P(kW) 1347,25

438,3

1890,5

2.8.1.X4c dinh PTTT khu lgc

Tra tai liéu [1, trang 253]: K=0,6; cose=0,7

Bing 2.4.86 liéu nhom 1

STT Tén phu tai 50 COng suat
lwgng dat(kW)
1 | Defoamer pump 1 0,25
2 | Dihydrate filter slurry feed pump 1 30
3 | Digestion tank agitator 1 55
4 | Attack tank agitator 2 132
5 | Vacuum pump 1 160
6 | Filter cloth wash pump 1 45
7 | Fume scrubber pump to precondenser 2 22
8 | Fume scrubber transfer pump 1 30
9 | Flash cooler circulator 1 90
10 | Digestion tank agitator 1 55
11 | Attack tank agitator 2 132
12 | Scrubber fan 1 110
13 | Condenser seal tank pump 1 200

Céc thiét bi déu lam viéc ¢ ché do dai han nén ta khong phai quy doi.

S thiét bj trong nhom lan = 16

Téng cong suat P = 1347,25 (kW)
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Cong suat 16n nhét cua thiét bi 13 P g, = 200 KW
S thiét bi ¢ cong suit > Pyn.0,51an, = 7
Suy ra P, = 2.132+160+2.132+110+200 = 998 (kW)

==L =043 ;  p=2=E-_074

16 D 1347,25

Tra bang tai li¢u [1, trang 255] npg* (n*, P*) ta dugce npe* =0,7;
= s thiét bi dung di¢n hi¢u qua chtanhém 1 1a:
Nhg = N.Npg* =16.0,7 =11,2=11;

Tra bang Kpax theo Ksg va Ny ta duoc Kpax = 1,23 ;
= PTTT cia nhom 1 la:

13
P =Ko K Z P, =1,23.0,6.1347,25 =994,27(kW)

i=1

Q. = Py tgep =994,27.1,02 =1014,15(kVAr)

P, 994,27
Sttl = =

=1420,38(kVA)
CoS @ 0,7

Dong dién tinh toan cuia cd nhom :

| __Su _142038
*J3u, +/3.038

= 2158(A)
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2.8.2.Xac dinh PTTT cho khu phan ing.

Tra tai li€u [1, trang 253]: K=0,6; cose=0,7

Cac thiét b1 déu lam viéc ¢ ché do dai han nén ta khong can phai qui doi.

S thiét bi trong nhom 1a n = 13 ; Tong cong suat P,= 438,3 kW.

Trong nhom nay chi c6 mot dong co Filter drying fan co cong suat 16n hon
nhiéu cac dong co con lai nén khong tinh duoc cong suét tinh toan theo cach trén

ta dung phuong phap xac dinh phy tai tinh toan theo cong suat dat va hé sé nhu

cau kn.0 phan ¢, muc 2.4.2.

Bing 2.5.86 liéu nhom 2
STT Tén phu tai S6 lwong Cong suat
(kw)

1 | Cake wash agitor 1 3

2 | Weak acid product pump 1 30
3 | Condenser seal tank pump 1 30
4 | Acid sump pump 1 15
5 | Filter blowing fan 1 4

6 | Filter drying fan 1 4

7 | Cake wash water pump 1 22
8 | Weak filtrate wash pump 1 22
9 | Hoist for M0211 1 8,3
10 | Acid sump agitator 1 55
11 | Recycle acid pump 1 37
12 | 1#Belt conveyor 1 7,5
13 | Filter drying fan 1 250
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Thay vao cong thuc (2.5) ta dugc:
Phu tai tac dung:
Pi = 0,6.438,3 = 262,98 (kW)
Thay vao (2.7) ta dugc:
Phu tai phan khéng:
Qu = 262,98.1,02 = 268,24 (KVAr)
Thay vao (2.11) ta co:
Phu tai tinh toan toan phan:
Sips = \/262,982 + 268,24? = 375,64 (kVA)
Dong dién tinh toan cuia cd nhom 2 :
| S _ 375,64
o J3u, /3.038

=570(A)

2.8.3.X4c dinh PTTT cho khu c6 dic acid.

Tra tai li€u [1, trang 253]: K=0,6; cose=0,7

Bing 2.6.86 liéu nhom 3

STT Tén phu tai llri'?lg Cﬁ(nkgv\s/;l at
1 | Phosphate slurry transfer pump to attack 1 37
2 | Fast emtying pump 1 45
3 | Product acid transfer pump 2 11
4 | Concentrated acid sump pump 1 15
5 | Condensate pump 2 15
6 | Fluosilic acid producttion pump 2 11
7 | Concentrated acid sump agitator 1 5,5
8 | Fluorine scrubber recirculation pump 2 37
9 | Evaporator circulation pump 2 400
10 | Condenser seal tank pump 3 280
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Céc thiét bi déu lam viéc & ché d6 dai han nén ta khong phai quy doi.
S thiét bi trong nhom lan =17

Téng cong suat P = 1890,5 kW

Cong suat 16n nhat cta thiét bi 12 P,y = 400 (KW)

S6 thiét bi c6 cong suat >Py....0,51an; =5

Suy ra P, = 2.400+3.280 = 1640 (KW)

n=t===0,29
n 17

* Py 1640
D 1830,5

= 0,86

Tra bang tai li¢u [1, trang 255] npg* (n*, P*) ta dugc npg* = 0,39;
— s6 thiét bi dung di¢én hi¢u qua cua nhém 3 1a :
Nhg = N.Npe* =17.0,39=6,6 =6 ;

Tra bang Kpax theo Ksg va Ny ta duoc Kpax = 1,37 ;
= PTTT cta nhoém 3 la:

13
Pis = Komx Keg- Y Py =1,37.0,6.1890,5 = 1554(kW)

i=1

Q. = P, tgp =1554.1,02 =1585(kVAr)

Sys = P = 1554 =2220(kVA)
cosep 0,7
Dong dién tinh toan cua cd nhom :
I Sug 2220 =3373(A)

®J3U, +/3.038
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Bing 2.7.Téng phu tdi ciia phén xuéng PA

ST Cong suat
Tén phu tai cosQP Iy
T Pu(KW) | Qu(kVAr) | Su(kVA)
1 | Khu loc 994,27 1014,15 1420,38 0,7 2158

2 | Khu phéan tng 262,98 268,24 375,64 0,7 570

3 |Khucodicacid | 1554 1585 2220 0,7 3373

Tong 2811,25 | 2867,39 4016 6101

2.9.XAC PINH PHU TAI CHIEU SANG CHO PHAN XUONG PA.

Xac dinh phu tai chiéu sang theo phuong phap suat phu tai trén mot don vi
dién tich (F) san xuit & phan a, muc 2.7.2
Ap dung cac cong thire (2.20) va (2.32) ta co:

P.=PR,.D

QCS - PCS 'tg @CS

Tra tai li€u [1, trang253] ta duogc:
* Khu loc

Chiéu sang bang dén sgi ddt ta co:

Po = 15 W/m?; cosp = 1 => tgp = 0;
D =S = 965 m”.
Thay Py; S vao cong thire (2.23) va (2.25)ta co:
Phu tai tac dung:
Py = Po.S = 15.965 = 14475 (W) = 14,475 (kW)
Phu tai phan khang:

Qi =Pu. tge=0
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Phu tai tinh toan toan phan:

S¢= /pther% =/14,475* + 0 = 14,4775 (KVA)

Dong dién tinh toan chiéu sang cua khu loc:
| S, _ 14,475
© J3U, /3.038

* Khu phan tng

= 22(A)

Chiéu sang bang dén sgi dot ta co:
Po = 15 W/m?; cosp = 1 => tgep = 0;
D =S =992 m*,
Thay Pg; S vao cong thire (2.23) va (2.25)ta co:
Phu tai tdc dung:
P = Po.S = 15.992 = 14880 (W) = 14,88 (kW)
Phu tai phan khang: Q¢ =Py tgp =0

Phu tai tinh toan toan phan:

St =P +Qf =+/14,88” +0= 14,88 (KVA)

Dong dién tinh toan chiéu sang ctia khu phan tng:
| S, _ 14,88
Y J3U, /3.0,38

* Khu c6 dac acid

=22,6(A)

Chiéu sang bang dén soi dot ta co:
Po = 10 W/m?; cosp = 1 => tgep = 0;
D=S=672m"

Thay Py; S vao cong thire (2.23) va (2.25)ta co:
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Phu tai tdc dung:
Py = Po.S =10.672 = 6720 (W) = 6,72 (kW)
Phu tai phan khang: Qg = Py tge =0

Phu tai tinh toan toan phﬁn:
St=yPE+Qf =672 +0=6,72 (kVA)
Dong dién tinh toan chiéu sang cua khu c6 dic acid:

__ S, _ 872
© J3U, +/3.038

=10,2(A)
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CHUONG 3.

LUA CHON CAC THIET BI PIEN HA AP
CHO PHAN XUONG PA

3.1.KHAI QUAT CHUNG.

Hé thong dién cua khu cong nghiép dugce cung cap boi 2 ngudn: ngudn thi
nhat 13y tir ludi dién qudc gia duge cung cip tir tram 220 kV Dinh Vi vé qua cot
dién C1 c6 dao cach ly va dua vao may cat 22kV cta Tram bién ap chinh. Sau d6
dugc dua ra may bién ap 22/6 kV cong suit 12500 kVA dé chuyén doi dién 22
kV sang dién ap 6,3 kV va cép dén gian thanh céi s6 2 thong qua may cat tong
6kV ( 6-MV-04). Ngudn thir 2 duoc ldy tir may phat tua bin cia phan xudng
nhiét dién thudc khu cong nghiép. May phat nay phat ra dién 6,3 kV, cong suét
12000 kW la nguén cép dién chinh cho khu cong nghi¢p hoat dong.

Luong dién mdy phat tuabin phat ra dugc dua ra may cit dau cuc 6,3 kV
va vao gian thanh cai s6 1. Trong tram bién 4p chinh, tir phan doan thanh cai 1
va 2 cip dién cho cac dong co 6 kV va tit ca cic mdy bién ap 6/0,4 trong hé
théng dién toan khu céng nghiép. Tl tram bién 4p chinh, dién duoc cip dén 8
tram bién 4p 6/0,4 kV khac bao gom:

Tram bién 4p phan xudng nhiét dién va SA.

Tram bién ap phan xudng PA.

Tram bién 4p phan xudng DAP.

Tram bién 4p khu Hanh chinh .

Tram bién ap Tuan hoan nudc sach .

Tram bién ap Tuan hoan nudc nhiém axit.

Tram bién ap Kho luu huynh.

Tram bién 4p Cang.
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Phan xuong PA duoc cap dién tir 2 16 gian thanh cai s6 1 va gian thanh cai
sd 2. Pién ap 6,3kV dugc cip dén cac dong co 6kV va may bién ap cua phan
xuong.
3.2.LUA CHON CAC THIET BI PIEN.
3.2.1.Chon may bién ap phin xuéng.

Duya trén tong cong suat ctua phan xuéng PA cta khu cong nghiép ta s& chon
duoc may bién ap phan xuéng. May bién ap cua phan xudng s& liy ngudn tir
mang cao ap cua khu cong nghiép xudng dé cung cap cho cic phuy tai 380V, dic
biét 1a cac dong co ha thé va cung cap chiéu sang cho phan xudng.

Do téng cong suat cua phan xuong 1a 3676,05 kW va phan xudng thudc ho
ti€u thu loai 1 nén ta phai dat 2 may bién ap.

Cong suat tinh toan ctia phan xuong tinh theo cong thirc (2.6):
Pi=Kp .P4=0,7.3676,05=2573,235 (kW)
Trong d6: K,=0,7 [tai li€u 1, trang 254]
Cosp=0,7
Vay cong sut tinh toan toan phan 1a:
B 2573,235

Ser = = = 3216,54 (kVA
it CUS(_p UJ? ! {: )
Cong suat may bién ap duoc chon theo cong thirc:
St
Sams = » (3.1)

Trong d0: Sgms — cOng suat dinh mirc ctia may bién ap, nha ché tao cho
Si¢ — cOng suat tinh toan toan phan
1,4 — h¢ s6 qua tai

Suy ra cong suat may bién ap la :

o Sk 3216,54
amE =147 1,4

= 2297,53 (kVA)
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Vay ta chon hai may bién ap 2 x 2500 kVA do Céng ty thiét bj dién Pong
Anh ché tao dién ap 6,3/0,4 khong phai hi€u chinh nhi¢t do. Tra bang trong tai
lidu 2 — 29 ta co thong sb k¥ thuat ciia may bién ap nhu sau:

Bing 3.1.Théng sé ky thudt ciia mdy bién dp

T6n hao Dong dién
Cong suat AP, (KW) Dong dién ngan
Trong
dinh murc Uim(kV) khong tai | mach Uy
Khong | Co6 luong (kg)
(kVA) lo (%) (%)
tai tai
2500 6,3/0,4 3,25 | 20 0,8 6 6710

3.2.2.Cac phuwong phap lya chon cap trong mang dién.
a.Lwa chon theo diéu kién phdt néng
Khi c¢6 dong dién chay qua day din va cap, vt dan bi nong 1én. Néu
nhiét 46 day dan va cap qué cao cd thé lam cho ching bi hu héng, hodc giam
tudi tho. Mit khac dd bén co hoc cta kim loai dan dién cling bi giam xuéng. Do
d6 nha ché tao quy dinh nhiét d6 cho phép d6i v6i mdi loai day, day cap. Vi du:
day tran c6 nhiét do cho phép 1a 75°C, day boc cao su c6 nhiét @6 cho phép 1a
55°C...
Pdi véi mdi loai day, cap nha ché tao cho truéc gia tri dong dién cho
phép I, dong I, img vo1 nhiét 4o tiéu chuan ctia méi truong 1a khong khi, +
25°C, ¢4t 15°C. Néu nhiét d6 cuia moi trudng noi lap dat day dan va cap khac
v&i nhiét d6 tiéu chuén néu trén thi dong dién cho phép phai dugc hiéu chinh:
lp (hiéu chinh) = k.I¢, (3.2)
Trong do
lcp: Dong dién cho phép cua day dan, cap tng voi diéu kién nhiét do

tiéu chuan cua moi truong, A.
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k: hé sb hiéu chinh, tra trong s tay.
Vay diéu kién phat nong 1a :
I max < lep (3.3)
Trong do:
iy max: DONg dién 1am viéc 1au dai 16n nhat.
lep: DOng dién cho phép (da hiéu chinh) ctia day dan.
b.Lwa chon theo diéu kién tén thit cho phép
Ton that dién ap trén duong diy dugc tinh theo cong thirc:

PR + QX

dm

AU =

v (3.4)

Trong do
P;Q: Cong suét tac dung phan khang chay trén duong day, kW; kVAr
R;X: Dién tro, dién khang cua duong day, Q
Ugm: Pién &p dinh muirc cua day, kV
Dé d& so sanh nguoi ta thuong tinh theo tri s6 phan tram:
Khi duong day c6 nhiéu phu tai tap trung, ton thit dién ap c6 thé tinh:
PR+QX 100

AU = : 35
U2 1000 (3:5)
dm
Tén that dién ap duogc tinh theo cong thirc sau:

n
> (R + Q)

AU = 2L v (3.6)

Ya
m

Diéu kién AU < AU¢; AU, = 5% Uy,
3.2.3.Tinh chon cap cho phan xwéng.

Pé chon tiét dién day dan ta dua vao bang 3.2.

J: Mat d6 dong kinh té.
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X: Sur dyung phuong phap chon tiét dién theo mat d6 dong kinh té

- Khong str dung phuong phap chon tiét dién theo mat do dong kinh té

Bang 3.2 .Tiéu chudn chon cap

U=6,10,22,35kV U=0,4kV
. U= 110kV Do thi, Do thi,
D61 tugng o, Nong Nong
Moi doi tugng X1 X1
thon thon
nghiép nghiép
Jkt X X - - -
AU, - - X - X
lep - - - X -

Tra tai liéu [1, trang 254] ta c6 thoi gian st dung cong suat 10n nhat Ty, tra

bang sau sé c6 Ji,= 1.1 A/ mm?.

Bing 3.3.Mdt d¢ dong kinh té theo Ty

Loai dy din Trax=3000h | Trmax=3000-5000h |  Tynax=5000h

A va AC 1,3 1,1 1
Cap 161 dong 3,5 3,1 2,7
Cép 16i nhém 1,6 1,4 1,2
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Cép duogc chon theo diéu kién phét nong: ki.Ka. 1gp=ly
Trong do:

li: Dong dién tinh toan

lcp: DOng dién cho phép cua cap tng voi tiét dién cap

ky: Hé s6 hiéu chinh nhiét do ung voi moi truong dat cap

k,: Hé s6 hiéu chinh nhiét do ing v&i s6 lwong céap di chung mot rinh
a.Tinh chon cdp tir tram bién dp trung gian dén thanh cdi 6kV

Chon theo diéu kién phat nong ta co:

L __Sw 373063 . "
o \V3U,, V3.6
KeKolep=lg

Do cap chon dudi dat nén k;=1 va2 cap di riéng nén k, =1 vay ta co: ky.k, =1
Suy ra: Iy = 359 (A). Chon cap déng 3 161 cach dién XLPE, dai thép, vé PVC do
hing FURUKAWA ché tao c6 tiét dién 3x150 mm® va I, =365 A

< Tinh chon mdy cit didu nguon 6kV

Chon may cat do ABB ché tao c6 thong s6 ki thuét nhu sau:

Bing 3.5.Théng so ki thudt ciia mdy cit ddu nguéon 6kV

_ . Dié¢n ap chiu

Loai Dién ap .

Udm . dung tan so In | Inmax | Inss | lam
may chiu xung
.| (KV) cong nghiép | (kA) | (kA) | (kA) | (A)
cat xét (kV)

(kV)

3AF

6,3 60 20 25 63 25 | 630
104-4

Kiém tra cap theo diéu kié¢n két hop vd1 may cit ta co:

lLaae 1,250, 1,25.630
I > - - =525 (4
® =15 1,5 1,5 “4)
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Vay chon lai cap c6 I, = 530 A c6 tiét dién 3x300 mm”
% Chon tii mdy cdit ddu nguon 6kV
Chon ti may cat do SIEMENS ché tao c6 thong so ki thuat thé hién &
bang 3.6.
Bing 3.6.Thong so ki thudt ciia tii mdy cdt dau nguon 6kV

lim cua l4m cUA
Loaiti | Cach dién | thanh cai | cac nhanh | lymax (A) | Intzs (KA)
(A) (A)
8DB10 SFe 3150 2500 110 40

b.Tinh chon cdp tir thanh cdi 6kV téi 2 mdy bién dp phin xwéng 6/0,4 kV cé
céng sudt 2500 kVA
Dong dién tinh todn dé chon cap 1a dong qua tai ctia bién ap khi mot may su 6 :

Sampa 2500

Do cap chon dudi dat nén k, =1 va 2 cap di riéng nén k, =1 vay ta co:
ki.k,=1. Suy ra: I, > 336 (A). Chon cap déng 3 161 cach dién XLPE, dai thép, vo
PVC do hang FURUKAWA ché tao co tiét dién 3x150 mm? va I, =360 A.

% Tinh chon mdy cit ddu vao va ddu ra mdy bién dp

Chon may cat do ABB ché tao c6 thong s6 ki thuat nhu sau:

Bing 3.7.Thong soé ki thudt ciia mdy cdt dau vao (ra) MBA

Di¢n ap chiu

Loai Dién ap .,

Udm _ dung tan s In Inmax | Inzs | lam
may chiu xung

| (kV) cong nghiép | (KA) | (kA) | (kKA) | (A)
cat xét (kV)
(kV)

3AF

6,3 60 20 31,5 | 80 | 31,5 | 630
104-5
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Vay kiém tra cap theo diéu kién két hop v4i may cit ta co:
Ipaae 1,2514,, 1,25.630

‘rc;p = 1,5 - 1’5 = 1’5 = 525 (ﬂ]

Chon lai cap c6 I, = 530 va tiét dién 3x300 mm®

% Chon ti mdy cat dau vao (ra) mdy bién ap

Chon ti do SIEMENS ché tao ¢ thong sb ki thuat nhu sau:
Bing 3.8.Théng so6 ki thudt tii mdy cdit dau vao MBA

Cach Udm Idm (A) Idm (A) IN 1s

Loai ta Inmax (A)
dién (kV) 16 cap | 10 MBA (kV)

8DJ10 SFs 6,3 630 200 25 63

c.Tinh chon cdp tiv thanh cdi 6kV dén dong co 400kW
P;. 400
‘r.!mnax = =
V3.Uz,. cose V3608
Do cap di ngam dudi dat nén ky.k,=1, suy ra: lo, > 48 (A). Chon cap dong
3 16i cach dién PVC do LENS ché tao loai 3 G 4 mm? ¢o I, =53 (A).
d.Tinh chon cap tir thanh cadi 6kV dén dong co 280kW

Ps. 280
‘rlmax = =
V3.Uy,,.cosg V3608

= 48 (4)

=33 (4)

Do cép di ngam duéi dat nén k;.k,=1 , suy ra: lcp > 33 (A). Chon cép dong 3 15i
cach dién PVC do LENS ché tao loai 3 G 2,5 mm? dong cho phép Iep =41 (A).
e.Tinh chon cdp tir thanh cdi 6kV dén dong co 250kW va 200kW

e Dong co 250kW :

/ _ P;. 250 3
fomax 3. Uz COS@ V3608

0 (4)
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Do cap di ngdm duéi dat nén ki.k,=1 , suyra: lcp > 30 (A)
e Dong co 200kW :

/ B P;. 200
fomax 3. Uspm- COSQ /3608

=24 (4)

Do cép di ngam dudi dat nén ky.k,=1, suy ra: lo, > 24 (A). Ca 2 dong co
déu chon cap déng 3 15i cach dién PVC do LENS ché tao loai 3 G 1,5 mm?
dong cho phép I, = 31 (A)

s Tinh chon aptomat cho cdc dong co 6kV

Chon aptomat do Merlin Gerin ché tao c6 thong s6 ki thuét sau:

Bing 3.9.Két qud chon aptomat cho cdc dpng co 6kV

Pong co | Loai Socwe | Ugm (V) | lam (A) | Tumax (KA)
400 kW | C60OH 4 440 63 10
280 kW | DPNN 1+N 440 40 6

250 DPNa 1+N 440 32 4,5

f.Tinh chon cdp tir thanh cdi 0,4kV t6i cdc tii dong lwe sé 1
E. 554,25
Iy = =
V3.Uys,,. cosg V3.04.0,8

= 1000 (A)

Do cép di ngdm duéi dat nén ky.k,=1, suy ra : l,, > 1000 (A). Chon cép
déng ha ap 3 161 cach dién PVC do LENS ché tao loai 3 G 240 mm?, mdi pha
chon 2 day c6 thong sb ki thuat nhu sau: I, =501.2=1002 (A). Cap tur thanh cai

0,4kV to1 cac ta dong luc khac tinh tuong tu, két qua ghi trong bang.
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Bing 3.10.Két qua chon cdp tiv thanh cdi 0,4kV t6i cdc ti dpng luc

Tuyén cap le, A Feap, mm’ leps A S6 day mét pha
TC 0,4kV+DL1 1000 240 501 2
TC 0,4kV+DL2 1069 150 387 3
TC 0,4kV+DL3 155 35 174 1
TC 0,4kV-DL4 184 50 206 1
TC 0,4kV+PL5 224 70 254 1
TC 0,4kV+DL6 227 70 254 1

s Chon aptomat bdo vé cdc tu dong luc

Chon aptomat do Merlin Gerin ché tao ¢6 thong sb ki thuat nhu sau:

Bing 3.11.Két qua chon aptomat cho cdc tii dpng luc

Inmax

Ta DL Loai S0 cue Udm (V) lam (A) (KA)
bL1 C1001N 4 690 1000 25
bL2 C1251N 4 690 1250 25
bL3 NS160N 4 690 160 8
bL4 NS250N 4 690 250 8
bL5 NS400N 4 690 400 10
bL6 NS400N 4 690 400 10

Chon tu ha 4p do SIEMENS ché tao cho céc tu dong luc co kich
thudc 1a : 2200x1000x600

g.Tinh chon cap va cau chi bdo vé cho cac dong co ha ap

% Chon cdu chi cho tii dpng luc 1
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Cac cau 9hi bdo v¢ dong co chon loai cau chi ha ap loai 3NA3 do
SIMENS ché tao
- Chon cau chi bao vé Defoamer pump 0,25 kW

Pj. 0,25

" V3.Uycosp.n V30380809
L. ko 1o, 50,5

lie 250 =" ~ 55 1

Chon cau chi ¢6 1y = 16 (A)
- Chon cau chi bao v€ Dihydrate filter slurry feed pump 30 kW

‘Idc = ‘Iﬂm

0,5 (4)

P,
L. =1;, = 8 = =57(4A
de = 7dm T 3.U,,.cosp.n  V3.0,38.0,8.0,9 @
. Lym  Kmm-lam 957 114 (4)
€25 25 25
Chon cau chi ¢6 I =125 (A)
- Chon cau chi bao vé Digestion tank agitator 55 kW
Ps. 55
I, = 1;, = = =104 (A4
de =4m = J3.U, cosp.n /3.0,38.0,8.0,0 )
- Ly Kmmelam 9104 208 (4)
€25 25 25
Chon c@u chi ¢6 I =224 (A)
- Chon cau chi bao vé Attack tank agitator 132 kW
I, =1, = Fac = 132 =250 (4)
de = am T 3.Us,cosp.n  1/3.038.0,809
. Lom  Kom-lam 5.250 _ 500 (4)
“=25 25 25
Chon cau chi ¢6 I3 =630 (A)
- Chon cau chi bao vé Vacuum pump 160 kW
Lic = Loy = Fac = 100 — 303 (4)
de =AM J3.Us,cosp.n  /3.038.0809
. Lom  Km-lam 5.303 _ 606 (4)
“=25 25 25
Chon céu chi ¢6 Iy = 630 (A)
- Chon cau chi bao v¢ Filter cloth wash pump 45 kW
P
Ije = I de = 85(4)

" V3.U.cosp.n +/3.0,38.08.0,9
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I k. .l 585
‘rdc = = =
25 25 25
Chon cau chi ¢6 Iy = 200 (A)
- Chon cau chi tong cho ta dong luc 1:
‘rdc = 'rtt*nhom =928
‘rmmmax + E‘rttnhom - ksd' ‘rﬂmﬂ]

=170 (4)

‘rdc =
_ 5.3G3+(928—G,?.EU% — 899 (A]

2.5

Chon ciu chi ¢6 Iy = 1000 A

Céc tu dong luc khac cling chon tuong tu, két qua ghi ¢ bang 3.12.
% Chon ddy dan tir tu dong luc dén tirng dong co

Cac day din chon loai cap nhom ha 4p cach dién PVC do hang LENS ché
tao.Chon k. = 0,95.
Chon day cho ta BL1

Chon day tir DL1 dén Defoamer pump 0,25 kW

Chon day dan 16 mm? ¢ I,,=87A
.2 A . \ I .
Kiém tra theo di€u kién: kncley = Iy va knclep = —:c ta co:

0,95.87 = 0,5 va 0,95.87 = ? —534

Chon day tu DL1 dén Dihydrate filter slurry feed pump 30kW
Chon day dan 16 mm?® c6 I, = 87 A
125

Kiém tra : 0,95.87 =57 va 0,95.87 = - = 416 A

Chon day tu DL1 dén Digestion tank agitator 55 kW
Chon day dan 35 mm? ¢o I, =134 A
224

Kiém tra : 0,95.134 = 104 va 0,95.134 = ——=T74674

Chon day tir DL1 dén Attack tank agitator 132 kW
Chon day dan 120 mm? ¢ Iep = 266 A
630

Kiém tra : 0,95.266 = 250 va 0,95.266 = ——=2104

Chon day tr L1 dén Vacuum pump 160 kw
Chon day dan 185 mm” c6 I, = 337 A

Kiém tra : 0,95.337 =303 v4 0,95.337 = ? =2104

Chon day tir DL1 dén Filter cloth wash pump 45 kW
Chon day dan 25 mm® c6 I, = 111 A
200

Kiémtra: 0,95.111 =85va0,95.111 = - =66674

Cac day dan khac chon tuong tu va duge ghi trong bang 3.12
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Bing 3.12.Két qua chon ddy din va cdu chi cho cdc tii dpng luc

Phu tai Day dan Cau chi
Tén may P, Tiét i
KW L, A dién, mm’ lp, A | Mahi¢u | l/lge,A
1 2 3 4 5 6 7

T DL1
Defoamer pump | 0,25 0,5 16 87 |3NA3105| 20/15
Dihydrate filter
slurry feed 30 57 16 87 |3NA3132| 160/125
pump
Digestiontank | go | 104 35 134 | 3NA3 242 | 250/224
agitator
Attack tank 132 | 250 120 266 | 3NA3472| 800/630
agitator
Vacuum pump 160 303 185 337 |3NA3472 | 800/630
Filter cloth 45 | 85 25 111 | 3NA3140 | 224/200
wash pump
Ti DL2
Fume scrubber
pump to 22 42 16 87 |3NA3130| 125/100
precondenser
Fume scrubber | 4 57 16 87 |3NA3132| 160/125
transfer pump
Flash cooler 90 | 171 70 197 | 3NA3 254 | 400/355
circulator
Digestiontank | oo | 104 25 111 |3NA3142 | 250/224
agitator
Attack tank 132 | 250 120 266 | 3NA3 472 800/630
agitator
Scrubber fan 110 209 95 234 | 3NA3472 | 800/630
T DL3
Cake wash 3 6 16 87 |3NA3105| 20/16
agitor
Weak acid 30 57 16 87 |3NA3132| 160/125
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product pump

1 2 3 4 5 6 7
Condenserseal | 55 | 57 16 87 |3NA3132| 160/125
tank pump

Acid sump 15 | 28 16 87 |3NA3122| 80/63
pump

1Z:I:]terblownmy 4 8 16 87 |3NA3105| 20/16
Filter drying fan | 4 8 16 87 |3NA3105| 20/16
Ti PL4

Cake wash 22 | 42 16 87 |3NA3130| 125/100
water pump

Weak filtrate 22 | 42 16 87 |3NA3130| 125/100
wash pump

Hoist for

oot 83 | 16 16 87 |3NA3114| 40/35
Acid sump 5,5 10 16 87 |3NA3107| 25/20
agitator

Recycle acid 37 | 70 16 87 | 3NA3136| 200/160
pump

1#Belt 75 | 14 16 87 |3NA3114| 40/35
conveyor

Ti PL5

Phosphate

slurry transfer 37 70 16 87 |3NA3136 | 200/160
pump to attack

Fast emtying 45 | 85 25 111 | 3NA3240| 224/200
pump

Product acid 1 | 21 16 87 |3NA3120| 63/50
transfer pump

Concentrated

_ 15 | 28 16 87 |3NA3122| 80/63
acid sump
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pump

Concentrated
acid sump 55 10 16 87 |3NA3107| 25/20

agitator

1 2 3 4 S 6 7

Tu DL6

Condensate
pump

15 28 16 87 |3NA3122| 80/63

Fluosilic acid
producttion 11 21 16 87 |3NA3122| 80/63

pump

Fluorine
scrubber
recirculation

pump

37 70 16 87 |3NA3236| 200/160

3.3.THIET KE CHIEU SANG CHO PHAN XUONG.
3.3.1.Thiét ké chiéu siang cho khu loc.

Dién tich ctia khu 1a 24.40,2 = 965 m”.
3.3.1.1.X4c dinh so lwgng, cong suat béng dén.

Ta str dung bong dén soi ddt. Chon db roi E = 30 Ix.

Can ¢t vao tran nha cao h = 5 m, mit cong tac h, = 0,85 m, d0 cao treo
dén céch tran h; = 0,7 m.Vay d6 cao treodén H=h —h; —h,

H=5-0,7-0,85=3,45m

Tra bang 5.1 tai li¢u [ 1, trang 134 ] vo1 den soi dot, bong van nang c6 L/H =
1,8, tir day ta xac dinh dugc khoang céch cua cac den la:
L=18H=18345=6,21m

Cin cr vao bé rong ctia phong ( 24m ) chon L =6 m.
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Pén sé duge bo tri 1am diy, cach nhau 6 m, cach tudng 3 m tong cong 28
bong, mdi diy 7 bong.
Xac dinh chi s6 phong:
a.b 24.40,2
YH(a+b) 345.(24+402)

Lay hé sb phan xa cta tuong 50%, cia tran 1a 30% ( tra bang tai liéu [ 1,

trang 324]), tim dugc hé $O str dung ke = 0,47
Lay hé s duy trit k = 1,3 ( tra bang 5.1 tai liéu [1, trang 134]), hé so tinh
toan Z = 1,1, xac dinh dugc quang thong mdi dén 1a :
o kESZ _ 1,3.30.965.1,1
n.keg 28.0,47

Tra bang 5.5 tai liu [1, trang 135] chon bong 300W ¢6 F = 4224 lumen

= 3145 lumen

Ngoai chiéu sang trong phong san xuét con dit thém 4 béng cho 2 phong
thay quan 4o va phong WC.Tong cong toan khu cén :
28.300 + 4.100 = 8,8 (kW)
3.3.1.2.Thiét ké mang dién chiéu sang.
Dit riéng mot ti chiéu sang canh cira ra vao ldy dién tir t phan phdi cua
phan xuong. Ta gdm mot aptomat tong 3 pha va 8 aptomat nhanh 1 pha, mdi
aptomat nhanh cap dién cho 4 bong dén.

a.Chon cdp tir tii phdn phéi tdi tii chiéu sing

I, = o _ 88 = 13,37 (4)
V3.U;, +/3.038

Chon cap ddng ha ap 4 15i cach dién PVC do LENS ché tao, tiét dién 2,5
mm’ ¢6 I, = 41 A = PVC(3x2,5 + 1x1,5)

b.Chon aptomat té?ng
Chon aptomat téng 40 A, 3 pha, do Merlin Gerin ché tao DPNN

c.Chon cac aptomat nhanh
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Céac aptomat nhanh chon gidng nhau, mdi aptomat cap dién cho 4 bong.

Dong qua aptomat ( 1 pha):

, _mnPa_403
" U, 0,22

= 5,45 (4)

Chon 8 aptomat 1 pha, I3, =32 A, do Merlin Gerin ché tao DPNa

d.Chon ddy dén tiv aptomat nhdnh dén cum 4 bong dén

Chon day dong boc, tiét dién 1,5 mm® — PVC(2x1,5) ¢6 I, = 37 A

e.Kiém tra diéu kién chon ddy két hop véi aptomat

24

- kiém tra cap PVC(3x2,5 + 1x1,5) hé sb hiéu chinh k = 1

1,25.40
414 = = 33,334
1,5
- kiém tra ddy 1,5 mm®
1,25.32
374> = 26,674
1,5
. 40.2 v
®
&
&
L=6m 4
&
%—@ '
&-

Hinh 3.1.S0 d6 mang dién chiéu sing khu loc

1.Ti di¢n chiéu sding; 2.bing dién nha thay quan do va WC
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3.3.2.Thiét ké chiéu sang cho khu phan ng.
Dién tich cua khu 14 24.41,3 = 992 m”.
3.3.2.1.X4c dinh so lwgng, cong suat béng dén.
Ta sir dung béng dén soi ddt. Chon d roi E = 30 Ix.
Can ¢t vao tran nha cao h = 5 m, mit cong tac h, = 0,85 m, do cao treo
dén cach tran h; = 0,7 m.Vay d6 caotreodén H=h —h; —h,
H=5-0,7-0,85=3,45m
Tra bang 5.1 tai liéu [ 1, trang 134 ] v61 den sot dét, boéng van nang co
L/H = 1,8, tu day ta xac dinh dugc khoang cach cua cac den la:
L=18H=18345=6,21m
Cin cr vao bé rong ctia phong ( 24m ) chon L =6 m.
Pén sé duoc bd tri 1am day, cach nhau 6 m, cach tuong 3 m tong cong 28
bong, mdi day 7 bong.
Xac dinh chi s phong:
a.b 24.41,3 N
YH(a+b) 345.(24+413)

Lay hé s6 phan xa cta tudng 50%, cua tran 1a 30% ( tra bang tai lidu [ 1,

trang 3241]), tim duoc hé s str dung kg = 0,47
Lay hé s6 duy trit k = 1,3 ( tra bang 5.1 tai liéu [1, trang 134]), hé sd tinh
toan Z = 1,1, xac dinh duoc quang thong moi deén 1a :
F_ kESZ _ 1,3.30.992.1,1
n. ks 28.0,47

Tra bang 5.5 tai liéu [1, trang 135] chon bong 300W c6 F = 4224 lumen

= 3233 lumen

Ngoai chiéu sang trong phong san xudt con dat thém 4 bong cho 2 phong thay
quan 40 va phong WC.Tong cong toan khu can

28.300 + 4.100 = 8,8 (KW)
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3.3.2.2.Thiét ké mang dién chiéu sang.

Pit riéng mot ti chiéu sang canh cira ra vao ldy dién tir ta phan phdi cia
phan xuong. Ta gdm mot aptomat tong 3 pha va 8 aptomat nhanh 1 pha, mdi
aptomat nhanh cap dién cho 4 bong dén.

a.Chon cdp tiv tii phdn phéi tdi ti chiéu sing

I, = F __ 88 = 13,37 (4)
V3.U;, +/3.0,38

Chon cép déng ha 4p 4 161 cach dién PVC do LENS ché tao, tiét dién 2,5
mm® ¢6 I, = 41 A = PVC(3x2,5 + 1x1,5)

b.Chon aptomat tong

Chon aptomat téng 40 A, 3 pha, do Merlin Gerin ché tao DPNN.
¢.Chon cdc aptomat nhanh

Cac aptomat nhanh chon gidng nhau, mdi aptomat cip dién cho 4 bong.
Dong qua aptomat ( 1 pha)

[ n. P4 _ 4.0,3

" Uz, 0,22
Chon 8 aptomat 1 pha, I4, =32 A, do Merlin Gerin ché tao DPNa

= 5,45 (4)

d.Chon ddy dén tiv aptomat nhdnh dén cum 4 bong den
Chon day déng boc, tiét dién 1,5 mm?* — PVC(2x1,5) co I, =37 A
e.Kiém tra diéu kién chon ddy két hop véi aptomat

- Kiém tra cap PVC(3x2,5 + 1x1,5) hé s hiéu chinh k = 1

1,25.40
414 > = 33,334
1,5
- Kiém tra ddy 1,5 mm?®
1,25.32
374> 15 26,67A
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Hinh 3.2.80 do6 mang dién chiéu sing khu phdn iing
1.Tii dién chiéu sing; 2.Bdng di¢n nha thay quain do va WC
3.3.3.Thiét ké chiéu sang cho khu ¢b dic acid.
Dién tich cua khu 12 24.28 = 672 m°.
3.3.3.1.X4c dinh s6 lwgng, cong suit bong deén.
Vi 12 xudng san xuét nén ta str dung bong dén soi d6t. Chon do roi E = 30 Ix.
Can ¢t vao tran nha cao h = 5 m, mit cong tac h, = 0,85 m, d§ cao treo dén cach
tran hy = 0,7 m.Vay d6 cao treodén H=h —h; — h,
H=45-0,65-0,85=3,45m
Tra bang 5.1 tai liéu [ 1, trang 134 ] vo1 den soi dot, bong van nang c6 L/H =
1,8, tr day ta xac dinh dugc khoang céch cua cac den la:
L=18H=183=6,21m
Can ctr vao bé rong ctia phong ( 24m ) chon L =6 m.
Pén s& duoc bd tri 1am ddy, cach nhau 6 m, cach tudng 3 m tong cong 20 bong,
moi diy 5 bong.
Xéc dinh chi s phong:
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ab 2428
YH(a+b) 345 (24+28)

3,7

Lay hé s6 phan xa cta tudng 50%, cia tran 1a 30% ( tra bang tai lidu [ 1,
trang 3241]), tim duoc hé sO st dung kgy = 0,46
Lay hé s6 duy trit k = 1,3 ( tra bang 5.1 tai lidu [1, trang 134]), hé s6 tinh
toan Z = 1,1, xac dinh duoc quang thong moi deén 1a :
o kESZ _ 1,3.30.672.1,1
n.Keg 20.0,46

Tra bang 5.5 tai liéu [1, trang 135] chon bong 300W c6 F = 4224 lumen

= 3133 lumen

Ngoai chiéu sang trong phong san xuét con dat thém 4 bong cho 2 phong
thay quan 4o va phong WC.Tong cong toan khu can:
20. 300 +4 . 100 =6,4 (kW)
3.3.1.2.Thiét ké mang dién chiéu sang.
Pit riéng mot ti chiéu sang canh cira ra vao lay dién tir td phan phdi cua
phan xuéng. Ta gdm mot aptomat tong 3 pha va 6 aptomat nhanh 1 pha, mdi
aptomat nhanh cap dién cho 4 bong dén.

a.Chon cdp tiv tii phdn phéi tdi ti chiéu sing

I, = e 9% 975
V3.Us, +/3.038

Chon cép déng ha 4p 4 161 cach dién PVC do LENS ché tao, tiét dién 2,5
mm® ¢6 I, = 41 A = PVC(3x2,5 + 1x1,5)

b.Chon aptomat té?ng
Chon aptomat téng 40 A, 3 pha, do Merlin Gerin ché tao DPNN.
c.Chon cdc aptomat nhdanh
Céc aptomat nhanh chon giéng nhau, mdi aptomat cap dién cho 4 bong.

Dong qua aptomat ( 1 pha)
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, _mPa_403
" U, 0,22

Chon 6 aptomat 1 pha, I3, =32 A, do Merlin Gerin ché tao DPNa

= 5,45 (4)

d.Chon ddy dén tiv aptomat nhdnh dén cum 4 béng dén

Chon ddy ddng boc, tiét dién 1,5 mm® = PVC(2x1,5) c6 I, = 37 A

e.Kiém tra diéu kién chon dady két hop voi aptomat
- Kiém tra cap PVC(3x2,5 + 1x1,5) hé s6 hiéu chinh k =1

1,25.40
414 = = 33,334
1,5
- Kiém tra ddy 1,5 mm®
1,25.32
374> = 26,67A
1,5
e 28
ry
XA
&
=
24 ~ Q
L=6m —I
XA
®— 1
v

Hinh 3.3.80 d6 mang dién chiéu sing khu c6 ddic acid.

1.Tii chiéu sang; 2.Bang dién nha thay quén do va WC
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KET LUAN
Sau 12 tuan thuc hién dé tai " Tinh toan va lwa chon thiét bi dién ha ap
cho phan xwéng Acid Photphoric cta cong ty DAP thugc khu cong nghiép
Pinh Vii" dudi su huéng dan tan tinh ctia ¢6 gidgo Thac ST DS Thi Hong Ly va su
nd lic cta ban than dén nay em da hoan thanh d6 4n ctia minh véi ndi dung nhu sau:
* Théng ké phu tai va tinh toan phu tai ctia phan xudng.
* Luya chon dung lugng va s luong may bién ap.
* Tinh chon cap ha ap va céc thiét bi bao vé.
Qua d6 em di thay dugc rang chat lugng dién ning gop phan quyét dinh
t6i chat lugng va gia thanh san pham dugc san xuat ra ctia nha may. Chinh vi
vay viéc thiét ké cAp dién cho xi nghiép cong nghiép nham dam bao do tin cay va
nang cao chat luong dién niang duoc dit 1én hang dau. Mot phuong an cap dién
t6i uu 1a phai dam bao ca vé ky thudt va mit kinh t& va dé dat duoc diéu do
ngudi thiét ké can phai tuan theo cac quy trinh, quy pham dé dam bao d¢ tin cdy
cling nhu an toan khi str dung.
Cubi cung em xin cam on dén cac théy cd trong Khoa Dién - Dién Twr dac biét
1a ¢6 giao Thac ST P& Thi Hong Ly da hudng dan tan tinh em rat nhiéu trong
qua trinh 1am db an tét nghiép vira qua.

Em xin tran trong cam on!
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