BO GIAO DUC VA PAO TAO
TRUONG PAI HQOC QUAN LY VA CONG NGHE HAI PHONG

HPU

PO AN TOT NGHIEP

NGANH PIEN TU PONG CONG NGHIEP

Sinh vién : Lé Van Diép

Giang vién huéng dan:ThS. Nguyén Poan Phong

Hai Phong -2024




BOQ GIAO DUC VA PAO TAO
TRUONG PAI HOC QUAN LY VA CONG NGHE HAI PHONG

HrPU

PE TAI : THIET KE CUNG CAP PIEN CHO TRUONG THPT
KIEN THUY

PO AN TOT NGHIEP PAI HQC HE CHINH QUY

NGANH PIEN TU PONG CONG NGHIEP

Sinh vién thuc hién : Lé Van Diép

Giang vién huéng dan: ThS. Nguyén Poan Phong

Hai Phong - 2024




BO GIAO DUC VA PAO TAO

TRUONG PAI HQC QUAN LY VA CONG NGHE HAI PHONG

NHIEM VU DE TAI TOT NGHIEP

Sinh vién :Lé Van Diép - MSV : 2213102006

Lép : DCL 2601

Nganh : Dién ty dong cong nghiép

Tén d@é tai : Thiét ké cung cap dién cho Trudng THPT Kién Thuy



NHIEM VU DE TAI

1.N0¢i dung va cac yéu cau can gidi quyet trong nhiém vu
de tai tot nghié€p ( vé ly luan, thuc ti€n, cac so li€u can tinh toan va cac ban

vé).



CAC CAN BQ HUONG DAN PE TAI TOT NGHIEP
Ho va tén : Nguyén Doan Phong
Hoc ham, hoc vi : Thac s1
Co quan cong tac  : Truong Pai hoc Quan ly va Cong ngh¢ Hai Phong
Néi dung hwéng din:

Pé tai tot nghiép duoc giao ngay ... thang ... nim 2024

Yéu cau phai hoan thanh xong trudc ngdy ... thang ... nim 2024

ba nhan nhiém vu BPTTN ba giao nhiém vu DTTN
Sinh vién Gidng vién huéng dan
Lé Van biép Nguyén Poan Phong

Hai Phong, ngay thang  nam 2024

TRUONG KHOA



Cong Hoa Xa Hgi Chu Nghia Viét Nam
Poc 1ap - Tw do - Hanh phuc

PHIEU NHAN XET CUA GIANG VIEN HUONG DAN TOT NGHIEP
Ho va tén giang vién :Nguyén Doan Phong
Pon vi cong tac :Truong Pai hoc Quan ly va Cong nghé Hai Phong
Ho va tén sinh vién :L& Van Diép
Chuyén nganh : Dién ty dong cong nghi¢p
Noi dung hwéng din : Toan bo dé tai
1. Tinh than thai 9 cia sinh vién trong qua trinh lam d@ tai tot nghiép
2. Panh gia chit lwong cia dd an/khoéa luin ( so v6i ndi dung yéu ciu da dé
ra trong nhiém vu D.T.T.N, trén cic mit Iy ludn, thuc tién, tinh toan sé
lidu...)

.........................................................................................................................

3.Y kién ciia giang vién huwéng din tot nghiép

Puoc bao vé Khéng duoc bao vé Diém hudng dan
Hai Phong, ngay......thang.....nam 2024

Giang vién huéng din

('ky va ghi 16 ho tén)

Vi



Cong hoa xa hoi chi nghia Viét Nam

Poc 1ap - Tw do - Hanh phuc

PHIEU NHAN XET CUA GIANG VIEN CHAM PHAN BIEN
HoQ va tén GIANE VIEN ...cvvviiiniiiiiiniiiieiiieiiieiiinieietssassnscsnsssnnsonnss
Pon Vi CONG tAC: ... e e
Ho va tén sinh vién: .......................c... Chuyén nganh:..........................

DE tai tot NGhIEP: ..o

.........................................................................................................................

.........................................................................................................................

3. Y kién cua gidng vién cham phéan bién

Puoc bao vé Khéng duoc bao vé Piém phan bién
Hai Phong, ngay......thang.....nam 2024

Giing vién cham phan bién

(ky va ghi 0 ho tén)

vii



MUC LUC
Noi dung

Loi ndi dau
Chuong 1. Giéi thiéu dé tai
1.1 Gioi thi¢u
1.2 So d6 mit bang truong hoc
Chuong 2. Xéc dinh phy tai tinh toan cho truong thpt Kién Thuy
2.1 Gi6i thi¢u cac phuong phép tinh phu tai tinh toan
2.1.1 Xac dinh phu tai tinh toan theo cong suét dat va hé s nhu cau
2.1.2 Xac dinh phu tai tinh todn theo SuAt phu tai trén mot don vi dién tich san xuét
2.1.3 Xac dinh phu tai tinh todn theo sudt tiéu hao dién nang cho mdt don vi san phé‘im
2.1.4 Xac dinh phu tai tinh toan theo hé s6 cuc dai Kmax va cong suét trung binh Ptb
2.1.5 Phuong phép tinh toan chiéu sang
2.2 Xac dinh cong suét phy tai tinh toan cua truong hoc
2.2.1 Chia nhém cac phu tai trong truong hoc
2.2.2 Xéc dinh cong suat dit cta tirng nhom
2.2.3 Xéc dinh cong sut tinh toan cta trudng hoc
Chuong 3. Chon phuong an cung cip dién cho trudng hoc
3.1 Cac phuong an cung cép dién

3.2 Lua chon phuong 4n cép dién cho trudng hoc

viii

Trang

O 00 0 O W»n »;m B~ DN DN [\

[98)
—

35
37



Chuong 4. Phuong an cung cap dién cho Truong THPT Kién Thuy

4.1 Lya chon phuong an cép dién cho nha Truong THPT Kién Thuy

4.2 Xac dinh dung lugng cho tram bién ap

4.2.1 Téng quan vé chon tram bién ap

4.2.2 Chon s6 luwong va cong suidt MBA

4.3 Tinh toan va lua chon céc thiét bj bao vé phia cao ap

4.4. Tinh toan lya chon day dan tir tram bién ap dén cac tii phan phéi ha tang
Chuong 5. Thiét ké chdng sét cho Truong PTTH Kién Thuy

5.1 Céc loai chéng sét

5.2. Chéng sét lan chuyén tir duong day va tram bién ap

5.2.1 Khe hé phong dién

5.2.2 Chdng sét 6ng

5.2.3 Chdng sét van

5.3 Pham vi bao vé cia mdt kim thu

5.3.1 Tinh toan theo 1y thuyét

5.3.2 Tinh toan cu thé bao vé chong sét cho Truong THPT Kién Thuy
Chuong 6. Thiét ké ndi dat bao vé cac thiét bi cho Truong THPT Kién Thuy
6.1 Tinh toan hé théng ndi dat

6.1.1 N&i dat tw nhién

6.1.2 Néi dat nhan tao

6.2 Trinh tu tinh toan ndi dit

6.3 Tinh toén néi dét

6.4 Tinh toan ndi dat cho hé théng dién va céc thiét bi mot pha, ba pha khac
Két luan

Tai liéu tham khao

39
39
39
39
40
42
45
51
51
51
51
51
52
52
52
53
55
55
55
55
55
58
60
62
63



LOI MO DAU

Cung cip dién 12 mot nganh kha quan trong trong xa hoi loai ngudi, ciing nhu
trong qua trinh phat trién nhanh ctia nén khoa hoc ki thuat nuéc ta trén con duong
cong nghi€p hoda hién dai hoa cua dat nude. Vi thé, viée thiét ké va cung cép dién la
mot van dé hét sirc quan trong va khong thé thiéu dbi véi nganh dién noi chung va
mdi sinh vién d4 va dang hoc tap, nghién ctru vé linh vyc néi riéng. Trong nhitng nim
gan day, nudc ta da dat dugc nhitng thanh tyu to 16n trong phat trién kinh té xa hoi.
S6 lugng cac nha may cong nghiép, cac hoat dong thuong mai, dich vy, ... gia tang
nhanh chong , ddn dén san luong dién san xuat va tidu dung cua nudc ta ting 1én dang
ké va dy bao 1a s& tiép tuc ting nhanh trong nhitng nim tdi. Do d6 ma hién nay ching
ta dang rat can doi ngii nhitng ngudi am hiéu vé dién dé lam cong tac thiét ké ciing
nhu van hanh, cai tao stra chita Iudi di€én néi chung trong d6 c6 khau thiét ké cung
cap dién 1a quang trong.

Sau thoi gian lam db 4n, em da thyc hién xong cac ndi dung chinh gom:

- Nghién ctru tong quan vé cung cap dién cho mot trudng hoc;

- Tinh toan dugc cung cép dién cho cac phu tai khac nhau;

- Nghién ctru va thiét ké duoc cac hé théng chdng sét va tiép dia cho mot cong

trinh thuc té.

Trong qué trinh 1am d6 4n do thoi gian c6 han va kién thirc con han ché nén dd
an con nhiéu van dé can tiép tuc phai giai quyét vi viy rat mong céac thdy va cac ban
gop y dé dd 4n cua em hoan thién hon.

Qua ddy em xin tran trong giri 101 cam on t&i cac thiy trong Khoa Dién — Dién
ttr, Truong Pai hoc Quan 1y va Cong nghé Hai phong, dic biét 1a ThS Nguyén Poan
Phong di giang day va huéng dan em sudt nhimng thoi gian em hoc tap tai trudng.

Sinh vién thuc hién

Lé Van Diép



Chuong 1. Giéi thigu dé tai

1.1 Giéi thiéu

Truong hoc trung hoc phé thong c6 khu nha chinh gdm ba ting, mdi ting cd
cac phong hoc, phong danh cho gido vién, phong dung cu hd trg viée hoc tip va giang
day, phong thuc hanh ... phu tai chinh ctia truong hoc chii yéu 1a phu tai chiéu sang
va quat, may lanh.

Sau day la dién tich cta tung khu vuc trong truong hoc

Tang trét bao gdm phong hoc va phong hanh chinh tong dién tich:2340m?>

Tang mot bao gdm céc phong hoc va phong hanh chinh tong dién tich :2300m>

Tang hai bao gém cac phong hoc va phong hanh chinh téng dién tich :2300m>

Dién tich san truong :2478 m?

Khu thuc hanh c6 dién tich : 775 m?

San tap thé thao :dién tich 600 m?

San thi dau :dién tich 600 m>

Nha sir Iy nuée cip: dién tich 24 m?

Nha sir Iy nuéc thai : dién tich 32 m?

Nha xe hoc sinh : dién tich 480 m?

Nha xe gido vién: dién tich 240 m?

1.2 So' dd mit bang truwong hoc

So db khéi trudong hoc nhu hinh 1.1 dudi déy.



BAIGIU XE

SIF LY MU THAL . TRAM
PHONG HOC [::1”“
g
2
o} :
xr §
o SAN TRIJONG =
w = &
= 0 2
.'E = E
G =
|§ E
PHONG HOC

KHU THU'C HANH

SANTAP THE THAD

Hinh 1.1. So d6 tong thé trudng THPT.




Chuwong 2. Xac dinh phu tii tinh toan cho trwong thpt kién thuy
2.1 Gi6i thi¢u cac phuong phap tinh phu tai tinh toan
Hién nay c6 nhiéu phuong phap dé tinh phu tai tinh toan. Nhirng phuong phap
don gian, tinh toan thuan ti¢n, thuong két qua khong that chinh xac. Nguoc lai, néu
d6 chinh xac duoc nang cao thi phuong phap phuc tap. Vi vy tiy theo giai doan thiét
ké, yéu cau cu thé ma chon phuong phap tinh cho thich hop. Sau day 1a mét s6 phurong

phap thuong dung nhat:
2.1.1 X4c dinh phu tai tinh toan theo cong suit diit va hé s6 nhu cau
Cong thure tinh:
Py=kne. X1 Py; 2.1)
Qu=pw.tan @ (2.2)
Ste = \/Pttz + Qtt2 = Cz:t(p (2.3)
Mot cach gan diing c6 thé 1y Pa= Pam
Do d6: Pi= Kne. D=1 Pami (2.4)

Trong do:

Pdi ,Pdmi —cong suét dat va cong suét dinh murc cua thiét bi thit i, kw;

Ptt, Qtt, Stt —cong suat tac dung, phan khang va toan phan tinh toan ctia nhém
thiét bi (kw, kvar, kva)

n — 6 thiét bi trong nhom.

Néu hé sd cos cua cac thiét bj trong nhom khong giéng nhau thi phai tinh hé

s6 cong suét trung binh theo cong thirc sau:

P cos@+P,cos@q+:--+Ppcosey
Pi+Py++Ppy

2.5)

Hé s6 nhu cau ctia cac may khac nhau thudng cho trong cac so tay.

Phuong phap tinh phu tai tinh toan theo hé s6 nhu cau c¢6 uu diém I don gian,
thuan tién,vi thé no 13 mét trong nhitng phuong phap duoc sir dung rong rii. Nhuoc
diém ctia phuong phap nay 1a kém chinh xac. Boi vi hé s6 nhu cau kn tra duoc trong
s0 tay 1a mot sb liéu ¢d dinh cho truée khong phu thudc vao ché d6 van hanh va sb
thiét bi trong nhom may. Ma h¢ $6 Kne=Ksd.Kmax €O nghia 1a h¢ s6 nhu cau phu thude
vao nhitng yéu té ké trén. Vi vay, néu ché do van hanh va s thiét bi nhom thay doi
nhiéu thi két qua s& khong chinh xéc.

2.1.2 X4c dinh phu tii tinh toin theo suit phu tii trén mét don vi dién
4



tich san xuit
Cong thuec:
Pu=po.f

Trong do:

po- Suét phu tai trén 1m? dién tich san xuat, kw/m?;

f- Dién tich san xuat m? (dién tich dung dé dat mdy san xut).

Gia tri po c6 thé tra dugc trong $0 tay. Gia tri po cua tung loai hd tiéu thu do
kinh nghiém van hanh thdng ké lai ma cé.

Phuong phap ndy chi cho két qua gan dung, nén n6 thudong duoc ding trong thiét
ké so bd hay dé tinh phu tai cic phan xudng c6 mat 6 may moc san xuat phan bd tuong
dbi déu, nhu phan xuodng gia cong co khi, dét, san xuét 6td, vongbi. ...

2.1.3 Xc dinh phu tii tinh to4n theo suit ti¢u hao dién ning cho mot don
vi sin phim

Cong thuec tinh:

Py == (2.6)

Trong do:

M- S don vi san phdm duoc san xudt ra trong 1 ndm (san luong);

Wo- Suét tiéu hao dién nang cho mot don vi san phém, kwh/don vi sp;

Tmax- Thoi gian sir dung cong suat 16n nhat tinh theo gio.

Phuong phap nay thuong duge dung dé tinh toan cho céc thiét bi dién co d6
thi phu tai it bién ddi nhu: quat gi6, bom nudc, may khi nén...Khi do phu tai tinh toan
gan bang phu tai trung binh va két qua twong d6i trung binh.

2.1.4 Xac dinh phu tii tinh toan theo hé s cwc dai Kmax va cong suit
trung binh Ptb

Khi khong c6 cac s6 lidu can thiét dé ap dung cac phuong phép twong dbi don
gian da néu trén, hoac khi can nang cao trinh dd chinh xac cua phuy tai tinh toan thi
nén dung phuong phap tinh theo hé s cuc dai.

Cong thuec tinh:

Pt = kmax.Ksd.pam (2.7)

Trong do:

Pam- Cong suat dinh mirc (w)



Kmax, ksa- Hé s6 cuc dai va hé s st dung

Heé s6 sir dung ke clia cac nhom mdy c6 thé tra trong so tay.

Phuong phap nay cho két qua twong dbi chinh xac vi khi xac dinh s6 thiét bi
hiéu qua nnq chung ta da xét t6i mot loat cac yéu td quan trong nhu anh hudng cia sb
luong thiét bi trong nhém, s6 thiét bi co cong suét 16n nhat cling nhu sy khac nhau vé
ché do lam viéc cua ching.

Khi tinh phu tai theo phuong phép ny, trong mot sd trudng hop cu thé ding
cac phuong phap gan dang nhu sau:

+ Truong hop n < 3 va nnq < 4, phu tai tinh theo cong thirc:

Pu= Y01 Pami (2.8)
Déi vai thiét bi 1am viéc & ché d6 ngin han lap lai thi:

Ssdm./eam
0,875

Ste = (2.9)

+ Truong hop n > 3 va npq < 4, phu tai tinh theo cong thirc:
Pu =211 KptiPami (2.10)
Trong do:
K- Hé s6 phu tai ciia tng may
Néu khong c6 sb liéu chinh xéc, ¢ thé tinh gan dung nhu:
Kpe= 0,9 ddi véi thiét bi 1am viéc ¢ ché d6 dai han
Kpe= 0,75 ddi véi thiét bi 1am viéc & ché d6 ngin han lap lai
+ Nhg > 300 va kea < 0,5 thi hé s6 cuc dai kmax dugc 13y tng voi nng = 300.
Con khinng > 300 va ke > 0,5 thi: Py=1,05 Ksd.pam
+ Ddi véi cac thiét bi c6 do thi phy tai bang phang (cic may bom, quat nén
khi,...) phu tai tinh toan c6 thé 1dy bang phu tai trung binh:
Ptt = Ptn = ksd.pdm (2.11)
+ Néu trong mang c6 cac thiét bi mot pha thi phai cd gang phan phdi déu cac
thiét bi d6 1én ba pha ctia mang.
2.1.5 Phwong phip tinh toan chiéu sang
C6 nhiéu phwong phap tinh toan chiéu sing nhu:
+ Phuong phép hé sb sir dung
+ Phuong phéap cong suét riéng

+ Phuong phap diém



— MY ¢6 cac phuong phap tinh toan chiéu sang sau:

+ Phuong phap quang thong.

+ Phuong phap diém

— Con Phap c6 cac phuong phéap tinh toan chiéu sang nhu:

+ Phuong phéap hé sb st dung

+ Phuong phap diém

Va ca phuong phap tinh toan chiéu sang bang phan mém chiéu sang.

Tinh toan chiéu sang theo phwong phap hé sé sir dung gém c6 cic bwéc

1. Nghién ciru ddi tuong chiéu sang

2. Lya chon d6 roi yéu ciu

3. Chon hé chiéu sang

4. Chon ngudn sang

5. Chon b0 dén

6. Lua chon chiéu cao treo dén

Tuy theo dac diém ddi tuong, loai cong viéc, loai bong den, su gidm choi bé
mit lam viéc ta c6 thé phan bd cac dén sat tran (h’= 0) hodc cach tran mot khoang h’.
Chiéu cao bé mit 1am viéc c6 thé trén do cao 0.8m so v&i mat san (mat ban) hoac
ngay trén san tiy theo cong viée. Khi d6 do cao treo dén so v6i bé mit lam viée: by, =
H — h' — 0.8 (v6i H - chiéu cao tir san 1én tran).

Can chu ¥ rang chiéu cao h,, dbi v6i dén huynh quang khong duoc vuot qua
4m, néu khong d6 sang trén bé mat 1am viéc khong di con ddi véi cac dén thity ngan
cao ap, dén halogen kim loai, ... nén treo trén d¢ cao Sm trd 1én dé tranh choi.

7. Xac dinh cac thong s6 ki thudt anh sang:

ab

= —hn (@+d) (2.12)
Véi: a,b — chiéu dai va chiéu rong cin phong ; hy — chiéu cao tinh toan
- Tinh hé b bu: dua vao bang phu luc 7 cua tai li¢u [2].
- Tinh ty sb treo: j= h,’}r—'hu; h’ — chiéu cao tir bé mat dén dén trin

Xac dinh hé sb sir dung:

Dua vao thong s6: loai bo den, ty s6 treo, chi s dia diém, hé sb phan xa
tran, tudng, san, ta tra gia tri hé s6 st dung trong cac bang do cac nha ché tao

cho san.



8. Xéc dinh quang thong tong theo yéu cau:

_ EgcSd

Desng = —— (2.13)

Trong do:

E,.- D6 roi lya chon theo tiéu chuan (lux)
s- Dién tich bé mat 1am viéc (m?)

d— He s6 bu

$rong- Quang thong tong cac bo dén (Im)
9. X4c dinh sb bo dén:

¢ 6n
Npoden = —k (2.14)

d’cacbong/lbo

Kiém tra sai s6 quang thong:

A(l)% — Nboden~¢cacbong/1bo_‘bt()"ng (2 15)

Ptong
Trong thuc té sai s6 tir -10% dén 20% thi chap nhan dugc.
10. Phan bé cac bd dén dua trén cac yéu td:
- Phan bd cho d6 roi déng déu va tranh choi, dic diém kién tric cta doi tuong,
phan b @6 dac.
- Thoa mén cac yéu cau vé khoang cach tdi da gitra cac ddy va giita cac dén
trong mot di, dé dang van hanh va bao tri.

11. Kiém tra d6 roi trung binh trén bé mat lam viéc:

‘bcacbong/lbo-Nboden U
Ey = - (2.16)

2.2 Xac dinh cong suit phu tai tinh toan ciia trudong hoc

2.2.1 Chia nhém cac phu tai trong truomg hoc

Pé tién cho viée xac dinh phu tai tinh toan va cép dién cho truong ta cé thé
chia phuy tai ra lam 5 nhém nhu sau:

-Nhom I :

+Tang 1 gom: phong hoc 1, phong hoc 2, phong hoc 3, phong hoc 4, phong
Y té , van phong doan doi, phong hanh chanh t6 chirc, phong gido vu giam thi,
phong tiép khach , phong truyén thdng , phong vé sinh gido vién.

+Tang 2 gébm: phong hoc 1, phong hoc 2, phong hoc 3, phong hoc 4, 2 phong
nghi gido vién, phong gido vién, phong hi¢u pho 1, phong hi¢u pho 2, phong giam

hiéu va sanh chung, phong hiéu trudng, phong hoi dong, phong vé sinh gido vién.
8



+Tang 3 gébm: phong hoc 1, phong hoc 2, phong hoc 3, phong hoc 4, 2 phong
dung cu giang day, phong hoc 18, phong hoc 17, phong hoc 16, phong hoc 15, kho
chung.

+Chiéu sang ngoai troi

-Nhém I1

+Tang 1 gom: phong hoc 5, phong hoc 6, phong hoc 7, phong hoc 8, phong
Hoc 9, phong hoc 10, phong hoc 11, phong hoc 12, kho chung , nha v¢€ sinh, phong
thiét bi day hoc, nha vé sinh.

+Tang 2 gom: phong doc hoc sinh, phong doc gido vién, kho sach phong
nghe nhin, 2 nha v¢ sinh, phong hoc 5, phong hoc 6, phong hoc 7, phong hoc 8, phéng
hoc 9, phong hoc 10.

+Tang 3 bao gdm: phong hoc 5, phong hoc 6, phong hoc 7, phong hoc 8, kho
chung, 2 nha v¢ sinh, phong hoc 9, phong hoc 10, phong hoc 11, phong hoc 12, phong
hoc 13, phong hoc 14.

-Nhém III: khoi thwe hanh

+Tang 1: phong vé sinh, phong lab, 2 phong chuin bi, phong hoc bd mén tin
hoc 1, phong gido vién, phong hoc bd modn tin hoc 2, kho chung , phong chudn bi ,
phong am nhac.

+Tang 2: nha vé sinh, phong hoc bd mén 1y,4 phong chuan bi-kho, phong hoc
da phuong tién (multimedia), phong hoc nit cong, phong gido vién, phong chudn bj
thi nghi€ém, phong thuc hanh hoa, phong hoc mon sinh, kho chung.

+Tang 3: nha vé sinh , phong phuc vu -kho, phong chuan bi, san khau , giang
duong 300 chd, phong giai lao.

-Nhom IV: Tram st ly nudc thai va nha gitr xe hoc sinh.

-Nhom V: Tram st Iy nude cap-tram bom, nha giit xe gido vién.

2.2.2 Xac dinh cong suit dit cia tirng nhom

1) Nhom I:

*Tang 1 nhom 1:

+Phong hoc: c6 4 phong hoc mdi phong cé dién tich 55 m?
Chiéu sang theo phuong phap do roi tiéu chuan nhu sau

Kich thuwéc phong hoc



nd, sb

vé1 bé

Ta tién hanh tinh toan”
Chiéu dai: a=8 (m), chiéu rong: b=6.9(m), chiéu cao:3.5(m) ,dién tich phong
s=55.2 (m2)
Thé tich phong t=193
Thé tich phong t=193 m3
D6 roi yéu cau: efc = 300(/ux) theo tcvn 8794
-Chon hé chiéu sang chung , khong nhirng bé mat lam viéc duoc chiéu sang
ma tat ca moi noi trong phong dugc chiéu sang .
-Chon bong dén loai béng huynh quang mau tring ngdy 6500k (standard
26mm) ra=75pd, P=36w, ®d =2500(Im).
- Chon bg dén loai profil paralume laque, cép bo dén: 0.58d, hiéu suit truc tiép
den trén bg:2, quang thong cac bong trén mot bo:5000(Im), = 0.58
Laocmax =1.35hu, Ingangmax = 1.6hy
- Phan bd céc dén : cach tran h’=0 , bé mat 1am viéc:0.8(m) ,chiéu cao dén so
mat lam viéc : htt = 2.7(m)
- Chi s6 dia diém: k=ab=h tt (a + b) 8.6,9 2.7(8 +6,9) = 1.37
- Hé s6 bu d=1.25 it bui (tra bang)
-Ti s6 treo j = h'/( h'+ htt)=0
-Hé s st dung: ku =nag ua +niut;i
Trong do :
- Ma M hiéu sudt truc tiép va gian tiép cua bo dén
- Ua,u; hé s6 c6 ich Gmg v6i nhom tryc tiép va gian tiép
Ta c6 :Hé sb phan xa tran (mau tring) ptran = 0.7 (tra bang)
Hé s phan xa tudng (vat lidu xi mang) ptuong = 0.5 (tra bang)
Hé s6 phan xa san (vat li¢u gach) psan = 0.2 (tra bang)

Tir chi s6 dia diém k=1,37, cip bo dén : 0.58d va hé sb phan xa tran ,tuong ,

san ta tra ban

Puoc gia tri ud =0.73
K =0,58.0.73 =0.42

- Quang thong téng cua phong Piong = EtkCSd = 300'?)5;'1'25 = 49286(lm)
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- Tir quang thong tong ta xac dinh dugc sb bo dén can lap dat
Drong 49286
Npoden = = =
q)cacbong/bo 5000

Can phai ldp dit thém mot bd dén & phia trén cua ban dé ting do sang cho
bang. Vay sd bo dén can 1ap 1 nbden = 11 b Vay ta ¢ cong suat chiéu sang ctia mi
phong nhu sau:

Pcs/1phong =11.2.36 =792W

Tang trét c6 tit ca 4 phong hoc co dién tich va chirc ning gidng nhau nén ta
co:

Ptl—cs—4 phonghoc =4.792 = 3168W

-Phu tai dong luec:

Ta chon quat lap dit cho phong 1a quat trin va theo kinh nghiém ta liy gan
dung 1a 30-50m2/1 quat tran.

Chon loai quat treo tran c6 cong sudt P=61W luu lugng gi6 Q=213(m3/min)
M&i phong hoc dugc trang bi 2 quat treo tran mdi quat c¢6 cong sudt P=61W viy ta
¢ cong suit phu tai cua 1 phong hoc: PtI_dl 1 phonghoc = 122w =>Pt]l _dl 4
phonghoc =4.122 = 488w

- Phong hoc duogc trang bi lép dat 2 6 cidm dién loai 6 cidm 2 chdu 16A Sino
S18AUS.
Pocam = 300w

Tir cong suét chiéu sang nhu sau:

Pcs va cong suat dong luc Pdl ta co cong sudt tong cua 4 phong hoc
Ptl  tong 4 phonghoc = Ptl c¢s 4 phonghoc + Ptl dl 4 phonghoc =
3168+488+300=3956 W

+Phong y té : dai a=6,7 ,rong b=3,8 , dién tich S=25,84m2 , thé tich T=89m3,
Etc = 200(lux), bong dén loai bong huynh quang mau tring ngay 6500k (standard
26mm) Ra=75pd, P=36W, ®d =2500(Im), bo dén loai profil paralume laque , cip bd
dén : 0.58D,

Quang thong cac bong trén mot bd :5000(1m) , At = 2.7(m) , chi sé dia diém:

K=ab/(hx(at+b))= 6,7.3,8/(2,7(6,7+3,8))=0,89
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ptran =0.7 , ptuong = 0.5, psan=0.2 ,

ud =0,59, ti s6 treo j=0, hé sb st dung ku = 0,58.0,59 = 0.3422 , hé s6 bu
d=1.25 , quang thong tong:
o - E..Sd _ 200,25.84,25
tong =k, 03422

= 18887(lm)

Tir quang thong tng ta xac dinh dugc s bo dén can lap dat:
D 18887
tong _ = 3,77
Cbcacbong/bo 5000

Nboden -

=>S6 bo dén can lap dit 13 4 bo.

=> Viy ta c¢6 cong suit chiéu sang cta phong : Ptl cs  phongyte = 4.2.36 =
288W

-Phu tii dong lwe: ta chon quat lip dit cho phong 13 quat treo tuong va theo
kinh nghiém ta 1ay gan dung 1a 30-50m2/1 quat .

Ta trang bi cho phong 1 quat treo tudng c6 cong sudt P=46W viy ta ¢ cong
sudt phu tai.

Phong hoc duoc trang bi lép dat 2 6 cidm dién loai 6 cdm 2 chiu 16A Sino
S18AU3.

Pocam= 600W

Tir cong suét chiéu sang nhu sau:

Pi1 tong phongyte = Pt _¢s phongyte + Pt1_di_phongyte = 288+46+600=934W

+ Vian phong doan do¢i: dai a=6,7 ,rong b=3,8 , dién tich s=25,84, thé tich
t=89m3,Etc = 300(/ux) , bong dén loai bong huynh quang mau tring ngay 6500k
(standard 26mm) Ra=75pd, P=36W, ®d =2500(Im), bd den loai profil paralume
laque, cép bd deén : 0.58d,

Quang thong cac bong trén mot bd :5000(Im) , At = 2.7(m) , chi s dia diém:

K=ab/(h«(at+b))= 6,7.3,8/(2,7(6,7+3,8))=0,89

ptran =0.7 , ptuong =0.5 , psan=0.2,

ud =0,59, ti sb treo j=0, hé sb st dung ku = 0,58.0,59 = 0.3422 , hé s6 bu
d=1.25 , quang thong tong:

12



o _E,Sd _ 300,25.84,25
tong = k., 0.3422

= 28317(lm)

Tir quang thong téng ta xac dinh dugc s bd dén can lap dat:
Drong 28317
q)cacbong/bo 5000

Nboden -

= 5,66

=>86 bo dén can lap dit 13 6 bo.

=> Vay ta c6 cong sut chiéu sang ctia phong :

Ptl ¢s vanphongdoandoi = 6.2.36 =432

-Phu tai dong lwc: ta chon quat lip dit cho phong 13 quat trdn va theo kinh
nghiém ta iy gan dung 1a 30-50m2/1 quat Vin phong doan doi dugc trang bi 1 quat
treo tran c6 cong suat P=61W viy ta c6 cong suat

Py a1 vanphongdoandoi = 61 W

- Phong hoc duogc trang bi lép dat 2 6 cidm dién loai 6 cidm 2 chdu 16A Sino
S18AU3.

Phu tai ciia van phong doan doi la:

Pocam=300W

Tir cong suét chiéu sang doan d6i nhu sau:
Pt1_tong vanphongdoandoi=Pt1_cs_vanphongdoandoi+ Pt/ _dl_vanphongdoandoi = 432+61+300=793W

+Phong hanh chinh to chire: dai a=6,7, rong b=7,9 , dién tich S=52,93m2 ,
T=185m3 Ei= 300(/ux), bong dén loai bong huynh quang mau tring ngay 6500k
(standard 26mm) Ra=75pd, P=36W, ®d =2500(Im), bd den loai profil paralume
laque, cép bo dén : 0.58D,

Quang thong cac bong trén mot bo:5000(Im) , Att = 2.7(m), chi s6 dia diém:

K=ab/(hu(at+b))= 6,7.7,9/(2,7(6,7+7,9))=1,34
ptran =0.7 , ptuong = 0.5, psan=0.2 ,

ud =0,59, ti s6 treo j=0, hé s6 sir dung ku = 0,58.0,73 = 0.4234 , hé s6 bu
d=1.25, quang thong tong:
o E,Sd _ 30052,93.1,.25
tong k., 0.4234

= 47765(lm)

Tir quang thong tng ta xac dinh dugc s bo dén can lap dat:
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N Pung 47765
boden = Cbcacbong/bo B 5000

= 9,55

=>S6 bo dén can lap dit 1a 10 bo.

=> Vay ta c6 cong sut chiéu sang ctia phong :

Ptl_cs phonghanhchinhtochuc = 10.2.36 = 720W

-Phu tai dong lwc: ta chon quat lip dit cho phong 13 quat trdn va theo kinh
nghiém ta ldy gan dung 1a 30-50m2/1 quat Vin phong doan doi dugc trang bi 2 quat
treo tran c6 cong suat P=61W viy ta c6 cong suit

Pi1 a1 phonghanhehinhtochue = 122W

- Phong hoc duogc trang bi la“ip dat 2 6 cam dién loai 6 cdm 2 chdu 16A Sino
S18AU3.

Phuy tai ctia phong hanh chinh tong hop la:

Pocam= 600W

Tir cong suét chiéu sang doan d6i nhu sau:
P11 tong phonghanhchinhtochuc=P%/ ¢s phonghanhchinhtochuct+Pr7_dl phete=720+122+600=1442W

+Phong gido vu -giam thi: dai a=6,7 ,rong b=3,9 , dién tich s=26,13m2 ,
t=92m3, Ew= 300(/ux), bong dén loai bong huynh quang mau tring ngay 6500k
(standard 26mm) Ra=75pd, P=36W, ®d =2500(Im), bd den loai profil paralume
laque, cép bo dén : 0.58D,

Quang thong cac bong trén mot bo:5000(1m) , Azt = 2.7(m), chi sb dia diém:

K=ab/(hu(a+b))= 6,7.3,9/(2,7(6,7+3,9))=0,91
ptran =0.7 , ptuong =0.5 , psan=0.2,

ud =0,59, ti s treo j=0, hé sb sir dung ku = 0,58.0,66 = 0,3828 , hé sb bu
d=1.25, quang thong tong:

_ E.Sd _ 300.26,13.1,25

B,y = = 25598(1
tong = T 0.3828 (tm)

Tir quang thong tng ta xac dinh dugc s bd dén can lap dat:
D 25598
Npoden = ond = 5 =5,1
q)cacbong/bo 000

=>86 bo dén can lap dit 13 6 bo.

=> Viy ta ¢ cong suit chiéu sang ctia phong :
14



Pt ¢s phonggiamthi = 6.2.36 = 432W

-Phu tai dong lwe: ta chon quat ldp dat cho phong 1a quat tran va theo kinh
nghiém ta ldy gan dung 1a 30-50m2/1 quat Vin phong doan doi dugc trang bi 1 quat
treo tran c6 cong suat P=61W viy ta c6 cong suit

Pi1 a1 phonggiamthi = 61 W

Dé tao khong khi mat mé cho phong ta lap thém may lanh cho phong. Theo
kinh nghiém thi ta c6 40-45m3/1HP. Ta chon loai may lanh TOSHIBA RAS-
18N3KCV-V/18N3ACV-V cong suit 2 HP dé 1ap cho phong. Tir thé tich cia phong
ta c6 thé lap dit cho phong 2 may lanh. VAy cong suit may lanh cua phong 1a
P=3000W.

- Phong hoc dugc trang bi lép dat 2 6 cdm dién loai 6 cdm 2 chiu 16a sino
s18au3.

Phu tai cua phong giam thi la:

Pocam= 800W

Tir cong suat chiéu sang phong giam thi nhu sau:
P11 tong phonghanhchanhtochuc= P/ ¢s phonggiamthi+ Pt dl phonggiamthi = 432+61+3000+800=4293
W

+Phong tiép khach: dai a=4,8 ,rong b=3.9 , dién tich S=18,72 ,T=66m3
Eiw= 300(/ux), bong dén loai bong huynh quang mau tring ngay 6500k (standard
26mm) Ra=75pd, P=36W, ®d =2500(Im), bd dén loai profil paralume laque, cip bd
dén : 0.58D,

Quang thong cac bong trén mot bo:5000(1m) , Att = 2.7(m), chi sb dia diém:

K=ab/(hu(a+b))= 4,8.3,9/(2,7(4,8+3,9))=0,797
ptran =0.7 , ptuong =0.5 , psan=0.2,

ud =0,59, ti s6 treo j=0, hé sb sir dung ku = 0,58.0,59 = 0,3422 , hé s6 bu
d=1.25, quang thong tong:

o E..Sd _ 300.18,72.1,25
tong = ., 0,3422

= 20514(m)

Tir quang thong tng ta xac dinh dugc s bo deén can lp dat:
DQrong 20514

N, = = =41
boden q)cacbong/bo 5000
15




=>S6 bo dén can lap dit 13 4 bo.

=> Vay ta c6 cong sut chiéu sang ctia phong :

Pt ¢s phongtiepkhach = 4.2.36 = 288W

-Phu tii dong lwc: ta chon quat lip dit cho phong 13 quat trdn va theo kinh
nghiém ta 1y gan dung 1a 30-50m2/1 quat Phong tiép khach dugc trang bi 1 quat treo
tran quat c6 cong sudt P=61W viy ta c6 cong suat phu tai cua phong tiép khach la
P11 di phongtiepkhach = 6 1 W
- Pé tao khong khi mat mé cho khach cho ta lap thém may lanh cho phong. Theo kinh
nghiém thi ta c6 40-45m3/1HP. Ta chon loai my lanh TOSHIBA RAS
18N3KCVV/18N3ACV-V cong suat 2 HP dé ldp cho phong. Tir thé tich cua phong
ta c6 thé 1ip dit cho phong 1 may lanh . Vay cong suit mdy lanh cia phong la
P=1500W.

- Tr cong suét chiéu sang vu -giam thi nhu sau:
P11 tong phongtiepkhach = Pt1 _cs phongtiepkhacht Pt1_dl phongtiepkhach =288+61+1500=1849 W

+Phong truyén thong : dai a=6,7 ,rong b=7,8 , dién tich S=52,26 ,T=183m3
Ew= 300(/ux), bong dén loai bong huynh quang mau tring ngay 6500k (standard
26mm) Ra=75pd, P=36W, ®d =2500(Im), bd dén loai profil paralume laque, cip bd
dén : 0.58D,

Quang thong cac bong trén mot bo:5000(1Im) , Att = 2.7(m), chi s6 dia diém:

K=ab/(hu(at+b))= 6,7.3,9/(2,7(6,7+3,9))=0,91
ptran =0.7 , ptuong = 0.5, psan=0.2 ,

ud =0,73, ti s6 treo j=0, hé s6 sir dung ku = 0,58.0,73 = 0,4324 , hé s6 bu
d=1.25, quang thong tong:

_E.Sd _ 300.52,26.1,25
tong = f, 0.4324

= 45323(lm)

Tir quang thong téng ta xac dinh dugc s bo dén can lap dat:
Drong 45323
q)cacbong/bo 5000

Npoden = = 9,06

=>S6 bo dén can lap dit 13 9 bo.
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Vay ta c6 cong suat chiéu sang cta phong : Pu es  phongiruyenthong = 9.2.36
=648W.

- Phu tai déng lwe:theo kinh nghiém ta liy gin dung 1a 30-50m2/1 quat
Phong truyén thong duoc trang bi 2 quat treo tran quat c6 cong suat p=61w vay ta c6
cong.

Suét phu tai dong lwc cua truyén thong 13: Pirdi p sruyenthong= 122W

- Phong hoc dugc trang bi lép dat 2 6 cam dién loai 6 cdm 2 chiu 16a sino
s18au3.

Pocam= 300W

Téng cong suat phong truyén théng nhu sau:

Pi1 tong ptruyenthong= P11 _cs_ptruyenthong+Pt1_dl ptruyenthong =648+122+300=1070 W

+Nha vé sinh: dai a=4,8 ,rong b=3,9 , dién tich S=18,72 ,T=65,52m3,

Ew= 300(/ux), bong dén loai bong huynh quang mau tring ngay 6500k (standard
26mm) Ra=75pd, P=36W, ®d =2500(Im), bd dén loai profil paralume laque, cip bd
dén : 0.58D,

Quang thong cac bong trén mot bo:5000(1Im) , Att = 2.7(m), chi s6 dia diém:

K=ab/(hu(at+b))= 4,8.3,9/(2,7(4,8+3,9))=0,797
ptran =0.7 , ptuong =0.5 , psan=0.2,

ud =0,59, ti s6 treo j=0, hé sb sir dung ku = 0,58.0,59 = 0,3422 , hé s6 bu
d=1.25, quang thong tong:
o E.Sd _ 100.18,72.1,25
tong — f., 0.3422

= 6838(lm)

Tir quang thong téng ta xac dinh dugc s bo dén can lap dat:
Diong 6838

Npoden = = 5
Cbcacbong/bo 000

= 1,36

=>S6 bo dén can lap dit 13 2 bo.
Vay ta c6 cong sudt chiu sang ctia phong : Pu es  nhavesinh = 2.2.36 =144 W.
Phu tai dong lyc: nha v¢ sinh can lép dat quat thong gio
Boi s6 trao d6i khong khi ciia nha vé sinh x=10 1an/gio theo TCVN 5687 2010
Tu thé tich phong ta co thé tinh dugc luong khi luvu chuyén cia phong
17



Tg=T.X=65,52.10=655,2 (m3/h) Ta chon loai quat thong gié panasonic FV-20RI17

luu lwong gié 546 m3/h cong suat
P=20W

Viy ta lip dit 1 quat thong gié cho nha vé sinh P=20 W.

Cong sudt tong cong nha vé sinh: Prong nl nvs= 20 +144 = 164W

> Cong suat tong nhém 1 ting trét:

Ptong_nl_tangtlz 14501W

Tang 2 nhém 1:

- Ta tinh toan twong ty nhu tang 1

nhom 1 ta c6 bang sau:

Tén phong Pes(W) Pa(W) Prong(W)
4 phong hoc 3168 1688 4856
Phong nghi gido vién 720 422 1142
Phong gido vién 936 4672 5608
2 phong hiéu pho 578 1472 2050
Phong héi dong 936 4672 5608
Nha vé sinh 144 20 164
20827
Tang 3 nhom 1
Tén phong P(W) Pa(W) Prong(W)
8 phong hoc 6336 3376 9712
Kho dung cu giang day 288 184 472
Kho chung 144 92 236
10276

Thong ké phu tai nhém 1
® Piong t1=14501W
® Prong 2=20827W
® Piong 3=10276 W
® Pong n1=45604W

*So' d0 mat bang bong dén va chiéu sang:

ting 1 nhém 1:
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Tang 2 nhém 1:
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Tang 3 nhém 1
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Nhom 11

Ta tinh toan tuowng tuw nhu nhom 1 ta c6 bang sau:

*Tang 1 nhém 2

Tén phong Pe(W) Pa(W) Prone(W)
8 phong hoc 6336 3376 9712
Kho chung 144 92 236
Phong thiét bi day hoc 648 484 1132
2 nha v€ sinh 288 40 328
11408
*Tang 2 nhém 2
Tén PhOng Pcs(w) Pdl(w) Pton_g(w)
Phong doc 864 983 1847
Khoa sach 144 138 282
Phong nghe nhin 1008 814 1822
6 phong hoc 6336 3376 9712
2 nha vé sinh 288 40 328
13451
*Tang 3 nhém 2
Tén phong P(W) Pa(W) Prone(W)
10 phong hoc 7920 4220 12140
Kho chung 144 46 190
12330
Théng ké phu tai nhém 2

o Ptong t1=11408W
® Ptongt2 =13451W
o Ptong t3=12330W
® Ptong n2=37189W
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*So d0 mit bang bong dén va chiéu sang:

Tang 1 nhém 2
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Tang 2 nhém 2
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Tang 3 nhém 2
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Nhém ITI: Khéi thwe hanh

Tinh toan twong tu ta c6 bang sau:

*Tang 1 nhém 3

Tén phong P..(W) Pau(W) Piono(W)
Phong lab vs phong am nhac | 1728 18594 20322
2 phong chuan bi, kho, 1440 1353 2793
phong gido vién
Kho chung 144 92 236
Phong b mon Tin hoc 1,2 | 2304 38866 41170
Pai sanh 288 122 410
65531
*Tang 2 nhom 3
Tén phong P (W) Py(W) Pione(W)
Phong by mon Ly, phong da
phuong tién, phong nir cong, 4320 22820 27140
phong thuc hanh héa, phong
b moén Sinh
5 phong chuan bi, kho chung 864 2352 3216
Nha v¢ sinh 144 20 164
Hanh lang 720 0 720
30356
*Tang 3 nhom 3
Tén phong P(W) Pa(W) Pione(W)
Khéi thyc hanh( giang
duong, san khau, phong 6840 5070 11910

chuén bi,..)

Théng ké phu tai nhém 3
® Ptong t1=65531W

® Ptongt2=30356 W

® Ptong t3=11910W

® Ptong n3=107797W
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Nhom IV: Tram sir ly nwdc thai va nha giir xe hoc sinh.
-Tram st Iy nudc thai cé cong suét dat 13 Pramsutynuoc= 10kW
Nha xe hai banh ¢6 dién tich S=19,2m2 chiéu dai a=12m chiéu rong b=1,6m. Do
roi yéu cau ,lay do roi tiéu chuin 1 Etc = 100(lux). , bong dén loai bong huynh quang
Mau tréng ngay 6500k (standard 26mm) Ra=75pd, P=18W, ®d =1050(Im), bd bo
dén loai Profil paralume laque , cip bo dén : 0.59D, quang thong cc bong trén mot
b6 :1050(Im), htt = 2.7(m), chi sé dia diém:
K=ab/(hy(a+b))= 12.1,6/(2,7(12+1,6))=0,52
ptran =0.7 , ptuong = 0.5, psan=0.2 ,

ud =0,43, ti s6 treo j=0, hé s6 sir dung ku = 0,58.0,43 = 0,2537 , hé s6 bu
d=1.25, quang thong tong:
o E.Sd _ 100.19,2.1,25
tong =k, 02537

= 8275(lm)

Tir quang thong tng ta xac dinh dugc s bo deén can lap dat:
Diong 8275
Npoden = = 5 =7,
Cbcacbong/bo 1050

=>86 b dén can lap dat 1 8 bo.

Viy ta c6 cong sudt chiéu sang cua phong : Puharehocsinh= 8.18 = 144W
Cong suat tong nhom IV:

Pna tong= 10000 +144 = 10144 W

Nhém V: tram sir Iy nwéc cAp-tram bom, nha giir xe gido vién.

- Chon bom nudc binh thuong trong cong nghiép thi 4 yéu té chinh 13 Ivu luong,
cot ap(khi bai toan can su tinh toan chi tiét) va kich thude dudng dng.

- Bom cép nuéc cho bon 30 khdi, sir dung dng dan nudc loai dng thép DN25 ¢o
duong kinh bén trong dng 1a 25 mm, chiéu dai tong dudng éng tir tram bom dén bon
nude 1a 24m, chon bon con 1000 lit thi bom=>bom 15000 lit/gid <>4,1666 lit/giay.

-Ta st dung phan mém pipe flow wizard v1.12 d tinh cot 4p tong trén duong
dng 97,164 mét nue =504245Pa (1Pa=1,02x10* mét nuée)

- Cong suit dién cua may bom Pbom(walt dién) = Ap luc (Pa) x 10 x Luu
luong(lit/gidy)/hiéu suit sir dung (n=0,65 ~ 0,9)
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T d6 ta co thé tinh duoc cong suét dién cua bom:

952588x10°x4,1666

Promwalt dign) = =4961 W
0,8

Néu mudn mua bom ta nhan cho hé sé du trix 1,4 1an. Tae béng 4961 x 1,4 =6945
W ~ 10HP dién cho bom.

-Viy tram st Iy nuéc cip, tram bom c6 cong suét dit Prambom=T,5KW

Nha xe hai banh (nha xe danh cho gido vién) cé tong dién tich S=4,8m2
chiéu rong b=1,2m chiéu dai a=8m D9 roi yéu cu ,léy do roi tiéu chuan 1a Er
= 100(lux), bong dén loai bong huynh quang Mau tring ngay 6500k (standard
26mm) Ra=75pd, P=18W, ®4=1050(Im), bd bo dén loai Profil paralume laque , cip
bo dén : 0.59E, quang thong cac bong trén mot bo :1050(Im), hu= 2.7(m) , chi sd
dia diém:

K=ab/(h«(at+b))= 8.1,2/(2,7(8+1,2))=0,38
ptran =0.7 , ptuong = 0.5, psan=0.2 ,

ud =0,43, ti s6 treo j=0, hé s6 sir dung ku = 0,59.0,43 = 0,2537 , hé s6 bu
d=1.25, quang thong tong:
o E.Sd _ 100.4,8.1,25
tng =k, 02537

= 2364(lm)

Tir quang thong téng ta xac dinh dugc s bo dén can lap dat:
Drong 2364
q)cacbong/bo 1050

Nboden -

2,25

S6 bo deén can lap dat 1a 2 bo.

Vay ta c6 cong suat chiéu sang ctia phong: Prhaxegiaovien=2.18 = 36 W

2.2.3 X4ac dinh cdng suit tinh toan ciia trwong hoc

Phu tai tinh todn cta cac nhom trong truong hoc.

Ta lay trung binh hé sé cong suat cia toan trudng hoc 14 cose = 0.8.
Truong hoc c6 hé s6 nhu cau:

Knc: 08
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Ta tién hanh tinh toan cong suat tinh tién theo phuong phép cong suat dat
va hé s6 nhu cau.
Cong thure tinh:

P= k1.1c-2?=1 Py,
Qtr=prr-tggﬂ

’ P,
Sie = Pttz + Qttz = Cos ¢

See St
— =t
V3Uday Upha

Iy =

Nhom 1:

Nhém 1 bao gom tong cong suit cac phong hoc va phan chiéu sang ngoai:

Prong_nnom1 = 48604 W

Tir cong suat dit cia nhom va hé sé nhu cau toén:

Pini= Paat.Kne=39304.0,8 = 38883 W

Tir hé sb cong suat cos = 0.8 ta co thé suy ra duoc cong suat phan khang
Q theo congthirc nhu sau:

Qun = Pum.tgp =38883.0, 75 =29162 VAr

Tir cong sudt tic dung tinh todn va cong sudt phan khang tinh toan ta c6

thé tinh duoc cong suat toan phan ciia nhom:
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Seent = _|PZeens + Q2,,y, = +/38883% + 291622 = 48604 VA
Phu tii tinh todn cho tirng ting:
= 14501 W

fong_nl_tangtret

.

1 _nl_tangtret =
O, =p,-12¢=11601.0, 75 = 8701 VAr
Sie = |P2 + tat = 4/116012% + 87012 = 14501 VA

P K, =14501.0,8 = 11601 W

tong _ tangrrer _n 1

=20827W

rong _nl_tangl

=P

#_nl_tangl

=P, K = 20827.0,8 = 16662W

fong _tangl_nl*"“nc

Q,=P,.tgp=16662.0, 75 = 12496 VAr

P 16662
S, =——= =20827VA
cos@ 0.8
Pfong_ tang 2 _nhoml =10276 W
:>P”_ﬂl_13ﬂgl =me{g_lamg'j_n I'K'”( = 102760,8 =8221 W

O, =p,-tgp=18221.0,75=6166 VAr
B, 8591

Sf

.= = 10276VA4
cos@ 0.8

o= 30000W =>P_ .= 30000.0, 4 =12000%"

chisusangn isusangngoai

O, = P, .tgp = 12000.0, 75 = 9000 VAr

P, 12000
cosg 0.8

S, = = 1500074

Tinh toan twong tw véi cac nhom tiép theo ta 1ap dc bang:
Nhom 2:

Phu tai Pi(W) Qu(VAIr) Si(VA)
Té-ng‘ nhom 2 29751 22313 37189
Tang 1 0129 6845 11408
T@ng 2 10761 8071 13451
Tang 3 0864 7398 12330
Nhom 3:
Phu tai P.:(W) Qu(VAr) S(VA)
Témg‘ nhom 3 91710 68782 114653
Tang 1 52425 39319 65531
T{ing 2 24285 18214 30356
Tang 3 15000 11250 18750
Nhom 4:
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Phu ta1 Pi(W) Qu(VAIr) Si(VA)
Téng nhom 4 8115 6086 140144
Nhoéom 5:
Phu ta1 Pi(W) Qu(VAIr) St(VA)
Tc’:"mg nhom 4 6058 4546 7574
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Chuwong 3. Chon phwong an cung cip dién cho trwdng hoc
3.1 Cac phuwong 4n cung cip dién
Mang dién ha ap & day duoc hiéu 1a mang dong luc hoac chiéu sang voi cép dién
ap thuong 12 380/220 V. So d6 nbi day ciia mang dong luc co hai dang co ban 1a mang
hinh tia va mang phan nhanh va wu khuyét diém cua ching nhu sau:
- So @0 hinh tia ¢6 wu diém 14 ndi day rd rang , mdi ho dung dién duoc cap tir mot
duong day, do d6 ching it anh hudng 1an nhau d¢ tin cdy cung cap dién twong ddi

cao dé thuc hién cac bién phap bao v¢ va ty dong dong hoa cao d& van hanh bao quan

Khuyét diém ctia n6 1a von dau tur 16n . Vi vy so do nbi day hinh tia duoc ding cung
cap dién cho cac ho tiéu thu loai 1 va loai 2.

-So dd phan nhanh cé vu khuyét diém nguoc lai so véi so dd hinh tia vi vay loai
so d6 nay dugc dung khi cung cp dién cho cac ho tiéu thy loai 2 va 3. Trong thuc té
nguoi ta thuong két hop hai dang so d6 co ban d6 thanh nhitng so d6 hdn hop dé nang
cao dg tin cay va linh hoat cta so dd nguoi ta thuong dat cac mach dy phong chung
hoac riéng.

Céc dang so do:

=

L D L

Hinh 3.1. So dd hinh tia.
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So dd hinh tia duoc cung cap cho cac phu tai phan tan .tir thanh cai ctia tram bién
ap co cac duong day dan dén cac ti phan phdi dong luc .tir cac ti phan phdi dong luc
¢ cac duong diy dan dén phu tai. Loai so 6 ndy c6 do tin cdy tuwong dbi cao,nd

thudng dung trong cac phan xudng cé cac thiét bi phan tan trén dién rong nhu xudng

!

Hinh 3.2. So d6 hinh tia.

gia cong co khi lap rap,dét ,soi..

- So 6 hinh tia dung cung cip cho cac phu tai tap trung c6 cong suit twong doi
16n nhu cac tram bom: 10 nung, tram khi nén ..trong so d6 nay tir thanh cai cia tram

bién ap co cac dudong day cung cap thang cho cic phu tai.

—_— *
— ]
PR |
* + b
—
4@ —y
1
—
—
—_—

Hinh 3.3. So d6 tram bién 4p rai theo duong truc.
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So @6 may bién ap duong truc. Loai so dd nay thudng duoc dung dé cung cip cho
cac phu tai phan b rai theo chiéu dai.

3.2 Lura chon phwong 4n cép dién cho truomg hoc

V6i wu nhuge diém cua cac loai so dd nhu trén ta nhan théy v6i nhitng dac diém
truong hoc va dé dam bao tinh kinh té k§ thuat ta lira chon phuong 4n cung cp dién
bang so dd hinh tia két hop véi so dd duong truc dé cap dién cho trudong hoc.

So dd tdng quat ciia trweong hoc.

1
1
1
=1

Hinh 3.4. So d6 tong quat.
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So dd mit bang di diy tong thé

BAl GITU XE

sy 4 s A it iy

PHONG HQC

SAN TRUONG

| PHONG HQC

KHU THYC HANH

BAlI GIU XE
PHONG HQC
KHU VAN PHONG VA PHONG HOC

SAN TAP THE THAO %

Hinh 3.5. So d6 di day.
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Chuong 4. Phwrong 4n cung cép dién cho Truomg THPT Kién Thuy

4.1 Lwa chon phwong 4n cip dién cho Truwong THPT Kién Thuy

Viéc lya chon phuong 4n cung cép dién gom may bién ap, ti dién phan phdi,
hé thdng truyén tai dén cac noi tiéu thy sao cho viée cung cap dién hop 1y, gan phu
tai, it ton kém, d& van hanh stra chita thay thé, cling nhu dam bao vé mit kinh té nhu
dién tich dat tram, day céap ngﬁm, ta dién téng.

Tir 16 22kV (do luéi dién thanh phd ngudn trung thé 22kV) sé& cap vao tram
bién ap 22/0,4kV. Tur tii phan phdi trung tim ta cap dién cho 1 tu phan phdi trung
gian. Tir ti ndy s& cap dién cho ti dién & cac tAng va cac phu tai khéc.

4.2 Xac dinh dung lwgng cho tram bién ap

4.2.1 Tong quan vé chon tram bién ap

Tram bién 4p dung dé bién ddi dién ap tir cAp dién ap nay sang cip dién ap
khac. N6 dong vai tro quan trong trong hé thong cung cap dién.

- Theo nhiém vu ngudi ta phan thanh 2 loai tram bién ap:

Tram bién ap trung gian hay con goi 1a tram bién ap chinh: Tram nay nhan
dién tir hé thdng 35-220kV, bién thanh cac cip dién ap 15kV, 10kV hay 6kV ca biét
¢6 khi xudng 0,4k V.

Tram bién ap phan xuong: Tram nay nhan dién tir tram bién 4p trung gian va
bién ddi thanh cac cip dién 4p thich hop phuc vu cho phu tai cac nha may, phan
xudng hay cac ho tiéu thy. Phia so cip thudng 1a cac cap dién ap: 6kV, 10kV, 15kV,
22kV... Con phia thir cdp thudng c6 cac cp dién ap: 380/220V, 220/127V, hoic
660V. V& phuong dién ciu triic, ngudi ta chia ra tram trong nha va tram ngoai troi.

Tram bién 4p ngoai troi: O tram nay cac thiét bi phia dién ap cao déu dit ¢
ngoai trdi, con phan phdi dién ap thap thi dit trong nha hodc trong cac tu sét ché tao
san chuyén dung dé phan phdi cho phia ha thé. Cac tram bién 4p c6 cong suat nhod
(300 kVA) duoc daet trén try, con tram c6 cong suét 16n thi dugc dit trén nén bé tong
hodic nén gd. Viéc xay dung tram ngoai trdi sé tiét kiém chi phi so véi tram trong nha.

- Tram bién ap trong nha: O tram nay thi tat ca cac thiét bi dién déu duoc dat
trong nha.
Chon vi tri, sb lugng va cong suét tram bién ap. Nhin chung vi tri tram bién ap can
thoa man nhitng yéu cau sau:
- Géan trung tam phu tai, thuan tién cho nguén cép dién dén.
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- Thuéan ti¢n cho van hanh va quan ly.
- Tiét kién chi phi dau tu, chi phi van hanh. ..

Tuy nhién, vi tri dugc chon lya cudi cung con phu thudc vao cac diéu kién
khac nhu: Pam bao khong gian trong can tré dén cac hoat dong khac, tinh m§ quan...
Trong dd 4n nay ta ta s& dat tram bién ap phia bén ngoai cua trudng hoc.

Chon cép dién ap: Do toa nha dugc cap dién tir duong day 22kV, va phu tai
tai cia toa NHA A,B,Chi sir dung dién 4p 220V va 380V. Cho 1én ta s¢€ lép dat tram
bién ap 22/0,4kV dé dua dién vao cung cip cho phu tai ctia toa nha.

Vi tri dat tram

TUYEN CAP HA m&wxou

'EUONG THEO GUY HOXCH
'DUONG THEO GUY HOXCH

3
MAY PHAT DIEN KIEU KN, CO VO CHONG ON,
CAP TRUNG THE 24KV - CuXLPE/PVCIDSTAPVCW(3x240)mm2, CHON NGAM BAT 500 kVA (PRME). 3P - 4W - 380220V S0tz

TU DIEM DAU NOI BEN (V] TRI DO DIEN LUC KHU VUC XAC DINH) (BAO GOM THUNG DAU DAY 800L KEM TRONG MAY
& CAC VAT TU LIEN QUAN DE VAN HANH MAY PHAT)

BUONG THEQ QUY HOACH

Hinh 4.1 So d0 vi tri dat tram bién ap
4.2.2 Chon s lwong va cong suat MBA
Vé viéc lua chon sb lugng MBA, thuong c6 cac phuong an: 1 MBA, 2 MBA, 3
MBA.

- Phuong an 1 MBA: Ddi voi cac ho tiéu thy loai 2 va 3, ta c6 thé chon phuong
an chi stir dung 1 MBA. Phuong 4n ndy ¢ uu diém 14 chi phi thap, van hanh
don gian, nhung do tin cdy cung cap dién khong cao.

- Phuong 4n 2 MBA: Phuong an nay c6 uu diém 13 d6 tin cay cung cip dién cao
nhung chi phi khé cao 1én thuong chi st dung cho nhiing hd tiéu thu c6 cong

sut 16n hodc quan trong.
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- Phuong 4an 3 MBA: D tin cdy cap dién rat cao nhung chi phi ciing rat 16n
nén it dugc st dung, thuong chi str dung cho nhiing hg tiéu thu dang dac biét
quan trong.

Do vay, tuy theo mirc d§ quan trong cua hd ti€u thy, cling nhu cac ti€u chi kinh
té ma ta chon phwong an cho thich hop.

Do day 1a toa nha truong hoc van phong cao cap, ta c6 thé quy vao ho tiéu thu
loai 1 yéu cdu cap dién lién tuc 1én ta lwa chon phuong 4n str dung 1 may bién ap.

Vi truong hoc gdm 6 toa nha nén tram bién ap phai du cong suat dinh mirc
cho toan b hoat dong.

Ta chon 1 méy bién ap (MBA)

Diéu kién chon may bién ap:

Smpa = S
Ta chon 1 méy bién ap 1250kVA, c6 céc thong so:
Bang 4.1 Bang thong so ki thuit vé may bién ap

Cong | Udm Tén hao (W) | Dién ap Kich thudc (mm) Trong

suat (kV) | Khong Ngén ngén Dai Rong | Cao | luong

bM tai mach | mach Ux (KG)
(kVA) O (%)
75°C

1250 | 22/0,4 | 1223 | 12825 | 4-6% | 2100 | 1380 | 2020 | 4810

- Chon ngudn dy phong:

Pé dam bao tinh lién tyc trong cung cip dién, ta chon may phat du phong.
Trong trudng hop sy ¢d mat dién mdy ndy s& van hanh dé cung cip cho cac phu tai
nhu da chon o trén.
Ciing nhu chon may bién ap, ta chon méy phét sao cho:
Sa¢m may phat phai 16n hon hoac twong duong Sy cua tai khi chay may phat.
Ta chon may phat 1500 (kVA) cua hang MITSUBISHI, kich thudc
5030x2230x2530mm, trong lwgng 10900kg.

Bang 4.2 Bang thong so ki thuit vé may phat

Xuat Congsuat | Diénap | Tansd | S6 | Tiéu hao nhién | Toc do quay
X (kVA) V) (HZ) | pha | li¢u tai (lit/h) | (vong/phut)
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Hinh 4.2 So d6 nguyén 1y cip dién cho Truong THPT Kién Thuy.
4.3 Tinh toan va lra chon céc thiét bi bao vé phia cao ap
Theo quan diém vé ki thuét thi viéc nbi gitta MBA v&i dudng day cung cap
dién thong qua dao cach ly va méy cit dién c6 thé ap dung cho tit ca cac trudng hop.
Song trén thyc té méy cit dién twong d6i dat tién va phic tap khi bd tri & tram. Thém
vao do, khi su dung can phai tinh toan 6n dinh nhiét va 6n dinh dong trong khi ngén
mach.
Tinh chon thiét bi phia cao ap
Chon cap ddng 3 15i 24kV, cach dién XLPE, dai thép, vo PVC do hang
FURUKAWA ché tao. Tiét dién t6i thiéu 35mm?.
- Chon dao cach ly 22kV:
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Nhiém vu chu yéu cua dao céch ly 1a tao ra mot khoang ho cach dién trong
thdy giita bd phan mang dong dién va b phan cat dién nham muc dich dam bao an
toan va khién cho nhan vién stra chita thiét bi an tdm khi lam viéc. Do viy & nhiing
noi can stra chita ta nén dit thém dao cach ly ngoai cac thiét bi dong cit khac.

Dao céach ly dugc chon theo dién ap dinh murc, dong dién dinh mirc va kiém
tra theo diéu kién on dinh nhiét va 6n dinh dong khi ngén mach.

Diéu kién chon va kiém tra dao cach ly:
bié¢n 4p dinh mtrc: Usmper= UdmLp
- Dong dién dinh murc: lampcL= Ulymax

Kiém tra 6n dinh dong: I4.ampcr= Ixk
Tra bang P12.17-trang 343 sach HTCCDb
Chon dao cach ly 3DC do Siemens ché tao c6 cac thong sb sau:

Biang 4.3 Cac thong sb ki thuat vé dao cach ly

Loai DCL Ulymax (kKV) Lam (A) INmax (KA) Ine (KA)
3DC 24 2000 40 16
- Chon cau chi cao ap 22kV

Chtrc ndng ctia cau chi 1a bao vé ngan mach va qua tai
bicu kién chon cau chi phia cao ap la:
Udmcc khong cho dong dién di qua Udmmang

IdmCC = Ilvmax

Sam__ 1500 _
V3Ugm V3.2 40 (A)

Tra bang P12.19-trang 344 sach HTCCDb
Chon ciu chi do SIEMENS ché tao

Ta cO: livmax =

Bang 4.4 Cac thong s ki thuit vé cau chi
Loai Uvmax (kV) Lim (A) In (kA) Trong lugng (kg)
3GD1413-4B 24 63 31,5 5,8

- Chon chdng sét van:
Nhiém vu ctia chong sét van 1a chng sét danh tir ngoai duong day trén khong
chuyén vao tram bién 4p va tram phan phéi. Chdng sét van dugc 1am bang dién tro

phi tuyén. Véi dién ap dinh muc cia ludi dién, dién tré cia chong sét van co tri sO
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khong cho dong dién di qua vo cung 16n, khi ¢6 dién &p sét, dién tr¢é gidm téi khong,
chdng sét van s& thao dong sét xudng dat.
Diéu kién dé chon chéng sét van: Udamcsv = UdmLp
Tra bang PL6.8-trang 414 sach HTCCDb
Chon chdng sét van do hang Cooper My ché tao.
S6 hi¢u: AZLP501B24: Ugnm= 24kV
Chon thanh céi cao ap 22kV cua tram bién ap: Thanh dan duge chon theo diéu kién
phat noéng cua dong dién 16n nhit chay qua thanh dan:
- Iivmax =53 (A)
- Kich thuéc 25x3 (mm?)
- Tiétdién 1 thanh: 75 (mm?) Dong dién cho phép: I,= 340 (A)
Chon may bién dién ap do ludong dat o thanh cai 22kV
May bién dién ap do luong dugc chon theo diéu kién sau:
Sampu = St
Tra bang pl2.25 trang 348- saich HTCCD
Chon may bién dién ap cho mang 22kV c6 thong s6 nhu sau:
Biang 4.5 Thong s6 ki thuit vé may bién di¢n ap
Loai may bién | Cip diénap | Udm (kV) | Udm(kV) Sam Cép chinh
dién ap (kV) so cip thir cap (kVA) Xac
HK-220 24 22 380 1500 0,5
- Chon may bién dong dat & thanh cai 22kV

May bién dong cho mang cao ap 22kV duoc chon theo diéu kién sau:

bién ap dinh muc cudn so cép: Udmer = UdampL

Cong sut: Iamer = Tivmax
Kiém tra on dinh dong, kiém tra 6n dinh nhiét:

D4y dan tir may bién dong dén cac ddéng ho rat ngin, phu tai rit nho, dé dam
bao chinh xac cho cac dong hd do dém ta chon ddy dong 2,5 mm? ciing khong nhat
thiét phai kiém tra on dinh nhiét.

Tra bang pl2.21 trang 345-sach THCCD
May bién dong 22kV: Theo diéu kién trén ta chon may do SIEMENS ché tao c6 cac
thong sb ki thuat sau:

Bang 4.6 Bang thong sb Ki thuit ciia may bién dong
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Loai may bién dong | Udm (kKV) | Ligm (A) | Tzam (A) | lodn (KA) | Todd (KA)
4MAT4 24V 70 5 80 120

4.4. Tinh toan lwa chon diy din tir tram bién ap dén cac ti phan phdi ha
tﬁng

Chon day dan ciing 1a mot cong viéc kha quan trong, vi day dan chon khong
phu hop tirc khong théa mén cc yéu cau ki thudt thi c6 thé dan dén cac su ¢d nhu
chap mach do day dan bi phat néong qua mirc dan dén hu hong cach dién. Tur d6 1am
giam do tin cay cung cap dién va c6 thé gy ra nhiéu hau qua nghiém trong. Bén canh
viéc thoa mén nhirng yéu cau vé ki thuat thi viéc chon lya day dan ciing can phai thoa
mén cac yéu cau kinh té.

Cap dung trong mang cao ap va thip ap c6 nhiéu loai, thudong gip 1a cap dong,
cap nhom, cap 1 13i, cap 2 161, cap 3 hay 4 15i, cach dién bang cao su hodc nhua tong
hop. O cép dién ap tir 110kV-220kV, cap thuong dugc cach dién bang dau hay khi.
Cap co dién ap dudi 10kV thudng duoc ché tao theo kiéu 3 pha boc chung mot vo
chi, cap c6 dién ap trén 10kV thuong dugc boc riéng 1é tirng pha. Cap c6 dién ap tu
1000V tré xudng thudng cach dién bang gidy tim dau, cao su hodc nhua tong hop.

Day dan ngoai troi thuong 1a loai day tran mot soi, nhidu sgi hodc day rudt
rong. Day dan dit trong nha thuong duge boc cach dién bing cao su hodc nhwa. Mot
sO truong hop trong NHA A,B,C C6 thé ding ddy tran hodc thanh din nhung phai
treo trén su cach dién.

Tuy theo yéu cau vé cach dién, ddm bao dd bén co, diéu kién lép dat cling nhu
chi phi dé ta lwa chon ddy dan ma né dap ung duoc yéu cau vé ki thuat, an toan va
kinh té.

Trong mang dién chung cu, diy dan va cap thudng dugc chon theo cac diéu kién
sau:
- Chon theo diéu kién phat néng cho phép.
- Chon theo diéu kién ton that dién ap.
- Xac dinh day dan theo d0 sut ap.
- Xéc dinh tiét dién day dan theo diéu kién phat nong va do bén co.
Céc thiét bi dién ap & mang dié€n ha ap nhu aptomat, cong tac to, cau dao, cau

chi...duoc lya chon theo dicu kién dién ap, dong dién va kiéu loai lam viéc.
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Trudc tién ta s& phai phan loai khu vuc tai cia trudng hoc cho phu hop dé
thuan tién cho viéc le“ip dat ti phan phéi. Tt tram bién ap cua toa nha ta di day cép tu

may bién p dén ta phan phdi ha ap tong.

Tinh toan chon diy din cho Trwong THPT Kién Thuy
e Tir may bién ap vao ti dién chinh (MBS)
- Luya chon may cit ACB

Pet _1096,736
V3.Ugm.cosp  +/3.0,4.0,8

=1978,75 (A)

[ivmax=

- Piéu kién chon may cit ACB
Iama = Livmax
Udma = Ugm mang dién
Ta tinh duoc Iiv(max) = 1978,75 (A)
Ta lya chon may cat khong khi ACB ¢6 thong sd nhu sau:
Biang 4.7 Cac thong s6 ki thuit cia ACB

Loai Xuat xt S cuc Lam (A) Dong cit Kiéu may
ngan mach
AE2000-SW Mitsubishi 4 2000 100kA Loai cb
Nhat ban dinh

- Lua chon day dan
Chon cap dong (Cu) ha cép, 1 16i cach dién PVC/DSTA/PVC, mdi pha 4 so¢i cap
don, mdi cap don mang dong 500 (A). Tra bang chon duogc cap c6 tiét dién 16i 1a F=
300 mm? va dong cho phép Iep= 583 (A).
T d6 ta chon dugc day trung tinh c6 c6: S= 240 mm?
Viy ta chon dugc két qua cap 1a: Cu.XLPE/PVC/DSTA/PVC
12(1x300) mm? + 3(1x240) mm?

- Chon may bién dong ha ap:

Dé dam bao cho nguoi van hanh cudn thir nhat ciia may bién dong phai duoc ndi
dat.
Tra bang pl2.27-trang 350 sich HTCCD
Chon may bién dong ha ap U < 600V do cong ty thiét bi dién ché tao
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Chon thong s6 may bién dong:

Bing 4.8 Bing thong s6 may bién dong ha ap

Ma san Dongso | Dongtht | S vongso | Dung lugng | Cap chinh
pham cap (A) cap (A) cap (VA) xac
BD34 2000 5 1 15 0,5

Chon thanh céi ha ap dat trong ti MBS Thanh cai dugc Iya chon theo diéu kién phat
nong.
Dong dién 16n nhat chay qua thanh cai:
- Iivmax= 2000 (A)

Thong sb cua thanh cai:
Thanh cai bang Pong (Cu), dong dién cho phép I,= 2000 (A), S6 lugng 4, kich
thude (5x100mm?).
Tir ti dién chinh dén ti phan phdi cia tdoa nha A:
Mt d6 dong dién cho phép cua diy dong J-6A/mm?>

1.Chon aptomat tong va day dan tir ti dién chinh dén ti dién cap ngudn cho NHA
A

75350
v/3.0,4.0,8

Chon aptomat loai BW250RAG-3P c6 thong s6: Iam= 200A; Uam= 380V In= 50kA
Chon day dan:

=136 (A)

S¢= =22 =23 (mm?)

Ta chon cap co tiét dién 16n hon

Ta chon duoc diy: Cu/XLPE/PVC 4(1x120)mm? + E

2.Chon aptomat tong va day dan tir tu dién chinh dén tu dién cap ngudn cho tang 1
(Tb-GL)

30
v/3.0,4.0,8

Chon aptomat loai BW125RAG-3P c6 thong $6: Tam= 80A; Ugn= 380V In= 50kA
Chon day dan:

I:

= 54,13 (A)

Sa= 5“% — 9 (mm?)

Ta chon cap co tiét dién 16n hon
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Ta chon dugc diy: Cu/XLPE/PVC (4x25)mm? + E
3. Chon aptomat tong va ddy din tir ti dién chinh dén ti dién cp ngudn cho tang 2

(TD-2F)

27,856
0,4

Chon aptomat loai BW125RAG-3P ¢6 thong s6: Lam= 80A; Uan= 380V; In= 50kA
Chon day dan:

I

= 50,26 (A)

=222 = 8.4 (mm?)

Ta chon cap co tiét dién 16n hon

Ta chon duoc diy: Cu/XLPE/PVC (4x25)mm? + E

4. Chon aptomat tong va day dan tir til dién chinh dén ti dién cip ngudn cho tang 3
(Tb-3F)

52,302
v/3.0,4.0,8

Chon aptomat loai BW160RAG-3P c6 thong s6: Iam= 150A; Uam= 380V; In= 50kA
Chon day dan:

= 94,36 (A)

94,36

S¢=——=16 (mm?)
Ta chon cap co tiét dién 16n hon
Ta chon duoc day: Cu/XLPE/PVC 4(1x35)mm? + E(1x16)mm?
e Tir tii dién chinh dén ti phan phéi cia tdoa nha B:

Mt d6 dong dién cho phép cua diy dong J-6A/mm?>

1.Chon aptomat tong va day dan tir ti dién chinh dén ta dién cap ngudn cho NHA
A

75,350
v/3.0,4.0,8

Chon aptomat loai BW250RAG-3P c6 thong s0: Iam= 200A; Uam= 380V In= 50kA
Chon day dan:

=136 (A)

136

S¢=—=23 (mm?)
Ta chon cép c6 tiét dién 16n hon
Ta chon duoc day: Cu/XLPE/PVC 4(1x120)mm? + E
2.Chon aptomat tong va day dan tir tu dién chinh dén tu dién cap ngudn cho tang 1

(TD-GL)
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[=—2 _=5413 (A)

 V3.0,4.0,8
Chon aptomat loai BW125RAG-3P ¢6 thong s6: Lam= 80A; Uan= 380V; In= 50kA
Chon day dan:

S¢= 222 = 9 (mm?)

Ta chon cap co tiét dién 16n hon
Ta chon duoc diy: Cu/XLPE/PVC (4x25)mm? + E
3. Chon aptomat tong va diy din tir ti dién chinh dén ta dién cap ngudn cho tang 2

(TD-2F)

27,856
0,4

I = 50,26 (A)

Chon aptomat loai BW125RAG-3P ¢6 thong s6: Iam= 80A; Uam= 380V; In= 50kA
Chon day dan:

Sa= 50—626 = 8,4 (mm?)

Ta chon cap co tiét dién 16n hon
Ta chon duoc diy: Cu/XLPE/PVC (4x25)mm? + E
4. Chon aptomat tong va day dan tir til dién chinh dén ti dién cip ngudn cho tang 3

(TD-3F)

= 52,302
v/3.0,4.0,8

Chon aptomat loai BW160RAG-3P c6 thong $6: Tam= 150A; Uan= 380V; In= 50kA
Chon day dan:

= 94,36 (A)

S¢= 222 = 16 (mm?)

Ta chon cap co tiét dién 16n hon
Ta chon duoc diy: Cu/XLPE/PVC 4(1x35)mm? + E(1x16)mm?
e Tir tii di¢n chinh dén tii phan phdi ciia toa nha C:
Mit d6 dong dién cho phép cua diy dong J-6A/mm?>
1.Chon aptomat tong va day dan tir ti dién chinh dén ta dién cap ngudn cho NHA
A

75350
v/3.0,4.0,8

Chon aptomat loai BW250RAG-3P c6 thong s6: Lam= 200A; Uam= 380V In= 50kA
Chon day dan:

=136 (A)
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S¢= === 23 (mm?)

Ta chon cap co tiét dién 16n hon

Ta chon duoc diy: Cu/XLPE/PVC 4(1x120)mm? + E

2.Chon aptomat tong va day dan tir tu dién chinh dén tu dién cap ngudn cho tang 1
(Tb-GL)

30
v/3.0,4.0,8

I= 54,13 (A)

Chon aptomat loai BW125RAG-3P ¢6 thong s6: Lam= 80A; Uam= 380V; In= 50kA

Chon day dan:

Sa= —54:3 =9 (mm?)

Ta chon cap co tiét dién 16n hon
Ta chon duoc diy: Cu/XLPE/PVC (4x25)mm? + E
3. Chon aptomat tong va ddy din tir ti dién chinh dén ti dién cp ngudn cho tang 2

(TD-2F)

27,856
0,4

I = 50,26 (A)

Chon aptomat loai BW125RAG-3P c6 thong $6: Tam= 80A; Ugn= 380V; In= 50kA

Chon day dan:

S¢= 222 = 8,4 (mm?)

Ta chon cap co tiét dién 16n hon

Ta chon duoc diy: Cu/XLPE/PVC (4x25)mm? + E

4. Chon aptomat tong va day dan tir ta dién chinh dén tu dién cAp ngudn cho ting 3
(Tb-3F)

52,302
v/3.0,4.0,8

Chon aptomat loai BW160RAG-3P c6 thong s0: Tam= 150A; Uam= 380V; In= 50kA
Chon day dan:

= 94,36 (A)

S¢= 222 = 16 (mm?)

Ta chon cap c6 tiét dién 16n hon

Ta chon duoc diy: Cu/XLPE/PVC 4(1x35)mm? + E(1x16)mm?
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Chuong 5. Thiét ké chdng sét cho Trwong PTTH Kién Thuy
5.1 Cac loai chdng sét
Chong sét danh truc tiép
Str dung kim thu sét dé thu dong dién sét, sau d6 nhanh chong dan dong dién
sét xudng dat.
St dung ludi chéng sét thu dong dién bang hé thong nhiéu kim thu sét lap
thanh ludi roi din dong dién sét xudng dat.
St dung dudng diy chng sét dat song song véi duong day tai dién, mot duong
day co tac dung thu xép, sau d6 cham dong dién sét thir nhat.
5.2. Chong sét lan chuyén tir dwong diy va tram bién ap
5.2.1 Khe hé phong dié¢n
Khe ho phong dién 1 thiét bi don gian nhat gdm c6 hai dién cyc. Mot dién cuc
ndi véi day dan dién, dién cuc con lai ndi véi hé théng ndi dét, chéng Sét.
- Uu diém: Hé théng nay don gian va ré tién.
- Nhuoc diém: Khong c6 bd phan dap hd quang 1én khi phong dién c6 dong va
ap vo cung 16n d& gay 1én hién tuong ngin mach tam thoi 1am cho cac role

bao vé€ c6 thé tdc dong nham.

Hinh 5.1. Khe hé phong dién.
5.2.2 Chong sét 6ng
Gom hai khe hd phong dién S; va Sy, khe hé S; dit trong mot dng lam bang
vat li€u sinh khi, khi c6 hién tugng qua dién ap, ca hai khe ho déu phong dién dua
dong dién sét xubng dat.
- Uu diém: Hiéu qua hon khe ho phong dién.

- Nhuoc diém: Kha ning loc hd quang con han ché.
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Buimg diy

1

Hinh 5.2. Chéng sét éng.
5.2.3 Chong sét van
Go6m hai phan tir chinh 1 khe ho phong dién va dién trd 1am viéc khe hé phong
dién 1a mot chudi cac khe ho dién tré phong dién 1a dién tré phi tuyén lam bang chat
vilit ¢6 tinh chat dic biét khi dién ap ting thi dién tré giam xudng dé tang kha ning
dan dién khi dién ap trd lai binh thuong thi dién tré ting dé dam bao kha nang cach
dién.
- Uu diém: C6 kha ning dap hd quang, nang cao do tin cdy cung cp dién va an
toan trong khi van hanh.
- Nhuoc diém: Gia thanh cao.
5.3 Pham vi bdo vé cia mt kim thu
5.3.1 Tinh toan theo 1y thuyét
La khoang khong gian gan kim thu sét ma vat duoc bao vé dit trong do rat it
kha ning bi sét danh. Thuc té trong cac phan xuéng san xuat, ngudi ta thudng sir
dung kiéu b tri hé thdng cac kim thu sét theo diy theo hang dung nhiéu kim c6 chiéu
cao thap khong qua 30 m, lién két v6i nhau, dam bao yéu cau k§ thuét vé kinh té hon
lugng phu hop véi khong gian cho phép cua nhidu co s¢ san xuit trong pham vi
nghién ctru tng dung bao vé sét danh cho truong hoc.
Pham vi ctia mot kim thu sét 1 hinh nén cong xoay tron c6 thiét dién ngang
14 nhitng hinh nén & d6 cao hy c6 ban kinh Ry tri s6 ban kinh R 4 giai thich dugc xac
dinh theo cong thuc.

- Néuh « /h > 2/3 thi ban kinh cta dudng tron R y dugce tinh:

hy
0,8.h

R.=1,5h(1 - = ).P (5.1)

- Néu hy/h>2/3 thi ban kinh ctia dudong tron R dugc tinh:

Ry=0,75h.(1-2%)P (5.2)
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Hinh 5.3. Ving bao vé cua hé théng chdng sét.
Trong d6 P 1a hé s6 voi h <= 30 m thi P =1

Ngoai ra ta c6 thé xac dinh ban kinh cta duong tron Ry theo cong thirc gan

ding cua nhu sau:

_ 1,6h,

hx
1+ T

R

(5.3)

Trong d6 hy = 1,6 x 0 chi€u cao cua doi tugng dugc bdo v¢€ nam trong viung

bao vé cua kim thu sét.

Sau:

ha chiéu cao hiéu dung cta kim thu séta="h -h

Xéac dinh bé ngang hep nhit ctia pham vi bao vé & do cao hy

7.h0—a
14.h0—a

5.3.2 Tinh toan cu thé bao vé chéng sét cho Truong THPT Kién Thuy

2bx=4.Rx.

(5.4)

Pé tinh toan ban kinh bao vé chdn sét cho truong hoc ta sir dung cong thirc

Ry=+/h(2D — h) + AL(2D + AL) (5.5)
Trong do:
Rp: Béan kinh bao vé.
h: Do cao tinh tir dinh dau kim thu sét t&i mit phéng can duge béao veé.
D(r): Biéu thi cip bao vé - Xac dinh nguy co c6 ving sét danh.
D(r) = 20m cho cip bao vé rit cao
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= 30m cho cap bao vé cao
= 45m cho cép bao vé trung binh
= 60m cho cap bao vé tiéu chuan
AL: 105.AT
AT: Thoi gian phat tia tién dao soém cua kim thu sét E.S.E
Ta str dung kim thu sét Pulsar 18, IMH1812
Vi thoi gian tién dao: AT= 18u/s = 18.107°
Trong luong: 5 kg
Chiéu cao: h=5m
Ap dung véi cap bao vé rit cao D(r) = 20m ta tinh duoc:

Ry=+/5(2.20 — 5) + (18.1075.106). (2.20 + 18.1075.105) = 35 (m)

Hinh 5.5. Mit bang ban kinh bao vé chéng sét
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Chuong 6. Thiét ké ndi dat bao vé cac thiét bi cho Trwong THPT Kién Thuy

6.1 Tinh toan hé thong ndi dat

Phuong phap nay ap dung cho viéc tinh toan hé théng ndi dét trung tinh ngudn
may bién ap va tinh toan hé thong nbi dat bao vé.

Nhu ching ta da biét c6 hai cach thuc hién ndi dat d6 1a ndi dat ty nhién va
ndi dit nhan tao.

6.1.1 Noi dat tw nhién

N&i dat ti nhién 1a sir dung cac 6ng dan nudc hay cac dng bang kim loai khéc
dat trong dat trir cac ng dan nhién lidu 16ng va khi dé chay cac két cau kim loai cua
cong trinh nha A,B,C. Ctra c6 ndi dat, cac vo boc kim loai cta cap dat trong dat 1am
trang bi ndi dat, & bénh vién nay khong c6 cac diéu kién trén nén khong st dung dugc
dbi dat ty nhién 1a ching ta phai sir dung ndi dat nhan tao.

6.1.2 Noi dat nhan tao

Néi dat nhan tao thuong dugc thuc hién bﬁng coc thép, thanh thép thanh thép
det hinh chit nhat hay thép goc dai 2m - 3m dong sdu xudng dit sao cho trén dau cia
chung cach mit dat khoang 0,5 m - 0,7 m dé chéng dn mon kim loai thi cac dng thép
cac thanh thép det hay thép goc co chiéu day khong nén bé hon 4 mm trén thue té ndi
dat ty nhién khong dam bao quy pham dién trd nbi dat chinh vi vay ta phai ap dung
ndi dit nhan tao.

6.2 Trinh ty tinh toan ndi dat

Budc 1: Xac dinh dién tré ndi dat yéu cAu ctia hé théng ndi dat can thiét ké ndi
dat Racp

Budc 2: Xac dinh dién trd cua dat ¢ tinh dén sy anh huong cua thoi tiét tra
bang 6.1 va bang 6.2

Ta c6 cong thirc:

Pga=Pa.0 (6.1)

Trong do:

P4: Dién tré sut cua dat vung chon coc ndi dat

6: Hé s6 thoi tiét

Bang 6.2 Dién tré suit ciia mot s6 loai dit phd bién

Loai dat Gia tri dién tro suat 10%(Q/cm)
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Soé1 da vun 20
Cat 7
Cat pha 3
DAt thit 0,6
Dat den 1,0—-1,5
DAt sét thit 1
Dat mun 0,4
Bang 6.3 Bang hé s6 thoi tiét tiéu biéu
Kiéu ndi dat D6 chon sdu cia hé | Hé sb thoi tiét Ghi cht
thong ndi dat
Thanh ndm ngang 0,8—1 1,25—1,45 S6 nhé mua kho
Coc thing dung 0,8 1,214 S6 16n muia mua

Budc 3: Chon loai coc noi dat va kiéu lién két cac coc noi dat deé tinh dién tré

ndi dit can thiét Rq thong qua bang 6.4.

Biang 6.4 Tinh toan dién tré noi dat

| Loai coc I

Cach bd tri

Ghi chii

Cong thare tinh
t =
h,
b, r :ﬂw[.n£+1‘ (22x1)
Coc tron —k 2ol a2 g et h,, = hg +1/2
ddng sau >
dust aat = 1 i . B 2= 0
i Pun : Pién tr& suft tinh todn
——
o
—
enl. 20 [4.&:,,. +.r']]
R =—lIn—+—=in] ———
o B, h, 2 &z "\ ahk, —1
- —
déng sau I~ Pan : Dién trd suat tinh todn| h, = 0,5m
trong JdAt — 1
_\.T
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2
=Py 2L
24 b.h

[ | ]
Thanh det
chén ngang ||. B, | 1 l/h = 0,5m

Budc 4: Xac dinh sb coc 1y thuyét

Rq

Nie= (6.2)

Racp

Trong do:

Rq: Dién tro ndi dat

Rucp: Dién tro ndi dat cho phép

Tuy theo hinh thirc bd tri coc ma ta xac dinh chu vi ctia khu vue bd tri tiép
dia tién hanh phan bd tiép dia va xac dinh khoang cach giira hai tiép dja.

a=L/Nn (6.3)

Trong do:

N: Tong chiéu dai phan b tiép dia

a: Khoang cach gitra hai coc

Tir d6 ta xac dinh duoc ti s6 a /1 (1a chidu dai coc tiép dia). Thong thudng,
nguoi ta chon ti s6a/ 1= lhodc =2

Budce 5: Tim sb coc thuc té can dung N

Rq

N= (6.4)

Racp Nt

Trong do:
N Hé s tmg dung véi s6 coc vira tinh tra bang 6.5.

Bang 6.5 Bang hé s6 n«
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Ty Bt cac coc theo hang bat cac coc thanh mach vong kin
s0 | 86 coc Iy thuyét TNt S§ coc Iy thuyét | T

3 0,76 + 0,80 3 0.66 + 0,72

5 0,67 + 0,72 5 0,58+ 0,65

1 10 0,56 + 0,62 10 0,52+ 0,57
15 0,51 + 0,56 15 0,44 - 0,51

3 20 0,47+ 0,5 20 | 038043
3 0,85 + 0,88 3 | 0,76+ 0,8

5 0,79 +0.83 5 | 0,71+0,75

2 10 0,72 + 0,77 10 | 0.66+0,70
I 15 0,66 + 0,73 | 15 0,61 + 0,65

20 0,65 = 0,70 - 20 0,55 + 0,64

Budc 6: Tinh toan chiéu dai va do chon sau cua thanh ngang lién két voi cac coc noi
dat véi nhau thanh hé thong hoan chinh

Chiéu dai cua thanh 15i 1a:

L=1xN (6.5)
Do chén siu cta thanh ndi 1a:
he=ho + 2 (6.6)
Budc 7: Tinh dién tré cta thanh ndi ngang (tra bang 6.4)
2y o 2L
. P
™o bA
P :
Budce 8: Tinh dién trd noi1 dat tong thé cia thanh coc va thanh noéi
_ Ra kR,
7 Ra+ R
(6.8)
Trong do6:

Rq: DPién tré ndi dit cua cac coc

Rang: Pién tro ndi dat cua thanh ndi ngang

So sanh dién tro ndi dat cho phép néu RY, < R ¢, thi thoa min, néu RY. > R,
thi ta phai tinh lai.

6.3 Tinh tosn ndi dat

Tinh toan ndi dit trung tinh ngudn cho tram bién ap 22/0,4kV

Buéc 1: Theo quy pham ddi v6i cong trinh st dung dién ap <1000V thi dién

tré nbi dét trung tinh ngudn cho tram bién ap Raep= 0,4 Q
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Budc 2: Tinh toan dién tré suat tinh toan cuia dat c6 tinh dén sy anh hudng
clia thoi tiét.

Gia sir truong hoc xdy dung trén dat thit

Tra bang ta co:

Pa=0,6.10* Qcm

Tra bang ta dugc: 6= 1,4

Vay Paac = 0,6.10%.1,4= 0,84.10* (Qcm)

Budc 3: Chon loai coc va kiéu két ndi cac coc dé tim duogc dién tré ndi dat
can thiét R

Chon coc ndi dat loai coc thép ma déng D16, L= 2,4m= 240cm, chon & d0
sau ho= 0,8m= 80cm, d= 16mm= 1,6cm

Vay do chon sau cua coc la:

hiy = hot > = 80 + 222 =200 (cm)

Tt d6 ap dung cong thure tra ¢ bang:

P 21 1 4.hep+l
Ra- 2t (12 2y (S
21 d 2 4.hep-1

0,84.104< 2.240 1 (4.200+240))

+ =In.
1,6 2 4.200—-240

R_

4= 5314240

Ra=5,57.(5,7 + %.0,62)

R4=5,57.6,01= 33,475 (Q)
Budc 4: Xac dinh sb coc 1y thuyét

Budc 5: Xac dinh s6 coc can ding N
Chon ti sb % =1 va s coc 1y thuyét 1a N 1y = 9 coc tir d6 tra bang ta co:

ny= 0,62

Vay s0 coc can dung la:

R4 33,475
N= = =13,5
Rdcp.ntt 4.0,62

Ta lay N= 14 coc

Budc 6: Tinh dién tré ctuia thanh noi cac coc voi nhau chon sau 0,8 m so voi

mat dat tu nhién
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khac

duoc ndi khong, bao vé ndi dit ta dung hé thdng diy dan ndi tir vo cac may vé hé
théng coc ndi dét trung tinh ngudn cia tram bién 4p tinh toan phan trén thong qua
diém ndi khong tai cac ti dién phan phdi ha vé ti may cit tong rdi dén cuc trung tinh

cua may bién ap vé dén h¢ thong noi dat cia tram bién ap day dan noi bao vé day E

Viy téng chiéu dai thanh ngang
Ta chon ty s6 trong d6i a/l= 1 nén a=1
Do d6 ta c6: L= 1.N=240.14= 3360 cm
Chiéu sau cua thanh ndi:

htb:hO"'g: 80+§= 83 (cm)

Budc 7: Pién tré ndi dat cia thanh nbi ngang

Pdat . 2L? 0,84.10% 2.33602
Rpg=—"*In—= In =4,268 (Q)
2ml b.h  2.3,14.3360 6.83
i

E

(]

[ =]

oo

THANH NOINGANG

/ jSm\
/ - >

COC TIEP DIA D16,L2.4m

Hinh 6.1. So do coc tiép dia

Budc 8: Dién tro noi dat tong thé cia coc va thanh noi ngang

_ RqRng _ 33,475. 4,268 _ 3,785 (Q)

Rg+Rng 33,475+ 4,268

So sanh véi dién tré ndi dat cho phép: 3,785 (Q) < 4 (Q)

Viy hé thong ndi dat di tinh toan dat yéu cau.

6.4 Tinh toan ndi dat cho h¢ thong dién va cac thiét bi mot pha, ba pha

DPé dam bao cho hé thong thiét bi trong truong hoc va cac thiét bi chiéu sang
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mau vang dua ,xanh 14 cdy lau dat ...) c6 thé tach riéng voi day pha cap 4 X + E hoic
c6 thé ding cap 5 16 trong d6 c6 mot 18i 1am day ndi khong.

Yéu ciu tinh toan ddi véi hé théng tiép dia 1dp lai cda ludi trung tinh lam vi¢e
kha don gian nhung mang lai hiéu qua kinh té tin cdy cung cip dién cao dién tré ndi
dat 1ap lai ddi voi ludi ha thé < 1000V 1udn khong 16n hon 10 Q tai cac vi tri ti dién
hodc tai khu vuc tap trung nhiéu thiét bi dong co cong suét cao trinh ty tinh toan hé

thdng nbi dat 1ap lai hoan toan twong ty khi tinh cho hé thong ndi dat lam viéc may

bién ap.

\ .
| PAUVAQBANDONG TIEPRAT

KHUVUFCIDE XE AN CHO GIAO YIEN -

&
gl =5
A g L
5 : TOTON)
o 2 B TEBHEN

§ it fron |
DA 241
: ) ¢
m)
OV TEP O TRV PRNG VRO 9|
fi TR,
; VLI
S I VA, <
] s I
b Bae]
Al ——

Hinh 6.2 Mat b?lng b tri coc tiép dia

61



KET LUAN

Sau thoi gian hon 1 thang 1am dd 4n v6i sy hudng din tan tinh cta thay gido
Th.S Nguyén Doan Phong. Em di hoan thanh dé tai dugc giao voi ndi dung “Thiét ké
cung cap dién cho Trudng THPT Kién Thuy”. Thong qua dé tai dd giup em hiéu rd hon
vé nhing gi da duoc hoc tap trong subt thoi gian qua.

Do kién thirc con han ché nén trong d6 an ctia em con rat nhiéu khiém khuyét va
thiéu s6t. Qua d6 em mong nhan dugc sy gdp ¥ cua thiy b va cac ban dé d6 an nay cua
em duoc hoan thién hon ntra.

Em xin chan thanh c4m on thiy gido Th.S Nguyén Poan Phong di hudng dan
va giup d& em hoan thanh d6 4n nay. D6 chinh 1a nhirng kién thirc co ban gitip em hoan
thanh nhiém vy tét nghiép va 13 nén tang cho cong viéc ctia em sau ndy. Em xin chan
thanh cam on !

Hai phong, ngay.... thang... nam 2024
Sinh Vién

Lé Van biép
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Tai li¢u tham khao

. 86 tay lwa chon va tra cieu thiét bi dién tir 0.4 dén 500ky cia tac gia Ngé Hong Quang.

. Séch Cung cip dién cia tac gia Nguyén Xuan Phi, Nguyén Cong Hién, Nguyén Boi Khué.
. Sach H¢ théng cung cdp dién ciia xi nghi¢p cong nghigp va nha cao ting cia tic gia
Nguyén Cong Hién, Nguyén Manh Hoach.

. Séch Bai tdp cung cdp dign cua tac gia Tran Quang Khanh.

. Sach Huwéng dén do dn mén hoc thiét ké cung cdp dién cua cic tac gia Phan Thi Thanh

Binh , Duong Lan Huong , Phan Thi Thu Van.
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