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LOI MO DAU
Cung cip dién 1a mot nganh khé quan trong trong xa hoi loai nguoi, cling nhu trong qua
trinh phat trién nhanh cta nén khoa hoc ki thut nuéc ta trén con dudng cong nghiép
hoa hién dai hoa cua dat nudc. Vi thé, viée thiét ké va cung cip dién 1a mot van dé hét
stc quan trong va khong thé thiéu ddi véi nganh dién néi chung va mdi sinh vién di va
dang hoc tap, nghién ctru vé linh vuc noi riéng.
Trong nhitng nim gan day, nudc ta di dat duoc nhitng thanh tyu to 16n trong phat trién
kinh té xa hoi. Sb lrong cac nha may cong nghiép, cac hoat dong thuong mai, dich vy,
... gia ting nhanh chéng , din dén san luong dién san xuat va tiéu dung ciia nudc ta
taing 1én dang ké va du bao 13 s& tiép tuc ting nhanh trong nhitng nim t&i. Do d6 ma
hién nay ching ta dang rat can doi ngii nhitng ngudi am hiéu vé dién dé 1am cong tac
thiét ké cling nhur van hanh, cai tao stra chita ludi dién néi chung trong d6 c6 khau thiét
ké cung cap dién 1a quang trong.
Nhim gitp sinh vién cing cd kién thic di hoc ¢ trudng vao viée thiét ké cu thé. Nay
em duoc giao dé tai “Thiét ké cung cap dién cho Trwong THPT Nguyén Binh
Khiém”.
Tuy em di thuc d6 4n nay dudi sy hudng dan tan tinh cta thiy gido GS.TSKH Thin
Ngoc Hoan va cic ban trong 16p nhung do trinh d6 kién thic con nhiéu han ché, nén
c6 doi phan thiéu s6t. Em rat mong su dong gop ¥ kién, phé binh va stra chira tir quy
thay c6 va cac ban sinh vién dé dd 4n nay hoan thién hon.
Em xin chan thanh cam on!

Hai Phong, ngay 20 thang 6 nam 2019.
Sinh vién

Nguyén Dinh Quan



Chuong I: Gi6i thiéu dé tai

1.1  Gidéi thiéu

Trudng hoc trung hoc pho thong c6 khu nha chinh gém ba tang, mdi ting c6 cac phong
hoc, phong danh cho gido vién, phong dung cu hd tro viéc hoc tap va giang day, phong
thuc hanh ... phy tai chinh ctia trudng hoc cha yéu 13 phu tai chiéu sang va quat, may
lanh.

Sau day la dién tich cua tung khu vuc trong trudong hoc

Tang trét bao gdm phong hoc va phong hanh chinh tong dién tich :2340 m?
Tang mot bao gdm cac phong hoc va phong hanh chinh tong dién tich :2300 m?
Tang hai bao gdm cac phong hoc va phong hanh chinh téng dién tich :2300 m?
Dién tich sin truong :2478 M’

Khu thye hanh ¢6 dién tich : 775m?

San tap thé thao :dién tich 600 m*

San thi d4u :dién tich 600 M’

Nha st Iy nuée cip: dién tich 24 m?

Nha st Iy nuée thai ; dién tich 32 MP

Nha xe hoc sinh : dién tich 480 m?

Nha xe gido vién: dién tich 240 m?
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Chuong 2: Xac dinh cong xuit tinh toin

2.1 Giéi thiéu cac phuwong phap tinh phu taii tinh todn

Hién nay c6 nhiéu phwong phap dé tinh phu tai tinh toan. Nhitng phuong phap don gian, tinh
toan thuan tién, thuong két quéa khong that chinh xac. Ngugc lai, néu d6 chinh xac duoc
nang cao thi phuong phap phtic tap. Vi vy tuy theo giai doan thiét ké, yéu cu cu thé ma

chon phuong phép tinh cho thich hop. Sau day 1a mot s6 phuong phap thudng dung nhat:

2.1.1 Xac dinh phu tii tinh toan theo cong suit dit va hé s6 nhu cau.
Cong thure tinh:
Pu= Kne. 2i=1 Pai

Qu=py.tan ¢

’ Py
St = Pttz + Qtt2 = Cos ¢

Mot cach gan ding c6 thé 1dy Py=Pyy,
do do Ptt:knc-2?=1 Pami

Trong do:

Pai ,Pami —cONg suat dit va cong suat dinh mrc cta thiét bi thir i, kw;

Pit, Qu, St —cOng suat tac dung, phan khang va toan phﬁn tinh toan ctia nhom thiét
bi (kw, kvar, kva)

n — s thiét b trong nhom.

Néu hé sd cos ctia cac thiét bi trong nhom khong gidng nhau thi phai tinh hé sb cong
sudt trung binh theo ct sau:

Picos@ + P,cospq + -+ + P,coso,
P1+P2+“‘+Pn

Hé s6 nhu cau ciia cac may khac nhau thuong cho trong cac so tay.

Phuong phép tinh phu tai tinh toan theo hé sé nhu cau ¢6 vu diém 1a don gian, thuan tién,vi
thé n6 12 mot trong nhitng phuong phap duoc dung rong rii. Nhuoc diém cua phuong phap
nay 1a kém chinh x4c. Boi vi hé s6 nhu cau ko tra dugc trong so tay 13 mot sé lidu cd dinh

cho trudc khong phu thude vao ché d6 van hanh va s thiét bi trong nhom may. Ma h¢ )



Kne=Ksq-Kmax ¢6 nghia 1a hé s6 nhu cau phu thudc vao nhiing yéu t6 ké trén. Vi vay, néu
ché d6 van hanh va s6 thiét bi nhém thay doi nhiéu thi két qua s& khong chinh xac.
2.1.2 X4c dinh phu tai tinh toan theo suit phu tai trén mdt don vi dién tich san xuat .
Cong thuc:
Py=po.f
Trong do:
Po- suét phu tai trén 1m? dién tich san xuét, kw/m?;
F- dién tich san xuat m* ( dién tich dung dé dat may san xudt ).

Gia tri po co thé tra duoc trong s tay. Gia tri po ciia timg loai ho tiéu thu do kinh nghiém
van hanh théng ké lai ma cé.

Phuong phap nay chi cho két qua gan dung , nén n6 thudng duoc ding trong thiét ké sobod
hay dé tinh phu tai cac phan xuéng c6 mat d6 may moc san xuit phan bd twong ddi déu, nhu
phan xudng gia cong co khi, dét, san XUt 6t0, vongbi....

2.1.3 X4c dinh phu tai tinh toan theo suit tiéu hao dién ning cho mét don vi sin pham
Cong thue tinh:

Pr = ——

Tmax
Trong do:
M- s6 don vi san phdm dugc san xuit ra trong 1 ndm (san luong);
Wo- sudt tiéu hao dién nang cho mot don vi san phém, kwh/don vi sp;
tmax- thot gian st dung cong suét 1on nhét, h
Phuong phép nay thuong duge dung dé tinh toan cho cac thiét bi dién c6 do thi phuy tai
it bién d6i nhu: quat gio, bom nudc, may khi nén.... Khi dé phu tai tinh toan gan bang phu

tai trung binh va két qua twong ddi trung binh.

2.1.4 Xac dinh phu tii tinh toin theo hé s6 cuc dai K., va cong suit trung binh py,

(con goi 1a phwong phap sé thiét bi hiéu qua Nhq)-

Khi khong c6 cac sb liéu can thiét dé ap dung cac phuong phap tuong dbi don gian da
néu trén, hodc khi can nang cao trinh d6 chinh xac cua phu tai tinh toan thi nén ding

phuong phap tinh theo hé s6 dai.



Cong thurc tinh:
Pt=Kmax-Ksd.Pam
Trong do:
Pm- cOng suat dinh mirc(w)
Kinax, Ksg- hé sO cuc dai va hé sb sir dung
Hé s6 str dung keg ctia cac nhom may c6 thé tra trong so tay.
Phuong phap nay cho két qua tuong ddi chinh xac vi khi xac dinh s6 thiét bi hiéu qua
Nhq chiing ta da xét téi mot loat cac yéu té quan trong nhu anh hudng cia sé lugng thiét bi
trong nhom,sd thiét bi co cong sudt 1on nhét ciing nhu su khac nhau vé ché d6 1am viée cua
ching.
Khi tinh phu tai theo phuong phap ndy,trong mot sb truong hop cu thé dung cac
phuong phap gan dung nhu sau:
e Truong hgp n <3 va nyg <4, phy tai tinh theo cong thurc:

PtFZ?: 1 Pami

Déi voi thiét bi 1am viéc & ché d6 ngin han lip lai thi:
6 Sdm./eam
0,875
e Truong hgp n> 3 va nyq <4, phy tai tinh theo cong thure:
Pu=i21 KptiPami
trong do:
Kpt- hé s6 phu tai cia timg may
Néu khong c6 sb liu chinh xac, c6 thé tinh gan ding nhu;
Ko=0,9 d6i voi thiét bi lam viée & ché do dai han
K=0,75 dbi vai thiét bi lam viéc & ché do ngan han l3p lai
o Nhg>300 va Ksg < 0,5 thi hé s6 cuc dai Knax duogc 14y Gng v&i Npg = 300. Con khi
Nhg > 300 va keg > 0,5 thi:
P#=1,05.Ksq.Pam
o Dbi voi cac thiét bi c6 do thi phu tai bang phang ( cac may bom, quat nén

khi,...... ) phu tai tinh toan c6 thé 1ay bang phu tai trung binh:
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Pt = Ptn = Ksg-Pam
e Néu trong mang cé cac thiét bi mot pha thi phai c6 gang phan phéi déu cac thiét
bi d6 1én ba pha cua mang.
2.1.5 Phwong phap tinh toan chiéu sang:
C6 nhiéu phwong phap tinh toan chiéu sang nhw:
- Lién x6 c6 cac phuong phép tinh toan chiéu sang sau:
+ Phuong phap hé s6 str dung.
+ Phuong phap cong suit riéng.
+ Phuong phap diém
- M§¥ c6 cac phuong phép tinh toan chiéu sang sau:
+ Phuong phédp quang thong.
+ Phuong phap diém.
- Con Phap c6 cac phuong phap tinh toan chiéu sang nhu:
+ Phuong phap hé sé sir dung
+ Phuong phép diém
Va ca phuong phap tinh toan chiéu sang bang phin mém chiéu sang.

Tinh toan chiéu sang theo phwong phap hé sé sir dung gom co cac bude
1. Nghién ctru d6i twong chiéu sang
2. Luya chon d0 roi yéu cau
3. Chon hé chiéu sang
4. Chon nguén sang
5. Chon bd dén
6. Lua chon chiéu cao treo dén

Tuy theo: dic diém d6i tuong, loai cong viéce, loai bong dén, su giam choi
11



bé mat lam viéc. Ta c6 thé phan b6 cac den sat tran (h’=0) hodc cach tran mdt
khoang h’. Chi€u cao bé mat lam viéc c6 thé trén do cao 0.8m so v&1 mat san (
mat ban ) hoac ngay trén san tuy theo cong viéc. Khi d6 dg cao treo den so voi

bé mit 1am viéc: h,y = H — h' — 0.8 ( v6i H: chiéu cao tir san 1én tran)

Can chu y rang chiéu cao h;; doi véi dén huynh quang khong dugc vuot
qué 4m, néu khong dg sang trén bé mat lam viéc khong du con doi véi cac den
thuy ngén cao ap, den halogen kim loai, ... nén treo trén do cao 5Sm tr¢ lén dé

tranh choi.

7. Xac dinh cac thong so ki thuat anh sang:
K — ab
htt (a + b)
V&i: a,b — chiéu dai va chiéu rong can phong ; hy — chiéu cao h tinh toan
- Tinh hé sb bu: dua vo bang phu luc 7 cia tai liéu [2].

- Tinh ty s6 treo: j =

h'+hy

V6i: h’ — chiéu cao tir bé mat dén dén tran

Xac dinh h¢ s6 str dung:
Dua vao thong so: loai b dén, ty so treo, chi so dia diém, hé s6 phan xa tran,

tudng, san, ta tra gia tri hé so sir dung trong cac bang do cac nha ché tao cho san.

8. Xac dinh quang thong tong theo yéu cau:

E;.Sd
téng — T
Trong do:
- E;.- @0 roi lya chon theo tiéu chuan( lux )
12



- s- dién tich bé mit lam viéc ( m?)
- d-h¢sdbu
$tong-quang thong téng cac bo dén (Im)
9. Xac dinh so0 bd den:
(btf)’ng

N, = —
oden
(bcacbong/lbo

Kiém tra sai s6 quang thong;

AC])% _ Nboden- (bcacbong/lbo - (bténg

cl)tf)’ng

Trong thuc té sai sb tir -10% dén 20% thi chép nhan duoc.
10. Phan bd cac bd dén dua trén cac yéu td:
- Phan bd cho d6 roi déng déu va tranh choi, dic diém kién trac cua dbi tuong, phan bd
dd dac.
- Thoéa min cac yéu cau vé khoang cach tdi da gitta cac ddy va giita cac dén trong mot
da, dé dang van hanh va bao tri.
11. Kiém tra d6 roi trung binh trén bé mit lam viéc:
E., = (bcacbong/lbo-Nboden-U
th = Sd

2.2 X4c dinh cong suit phu tai tinh toan ciia truong hoc

2.2.1 Chia nhém cac phu tii trong truwomg hoc
Dé tién cho viée xac dinh phu tai tinh todn va cép dién cho truong ta co thé chia phu tai ra
lam 5 nhém nhu sau:
-Nhom I :
+Tang 1 gdm: phong hoc 1, phong hoc 2, phong hoc 3, phong hoc 4, phong
Y té , vin phong doan d6i, phong hanh chanh t6 chirc, phong gido vu giam thi,
phong tiép khach , phong truyén théng , phong vé sinh gido vién.
+Tang 2 gom: phong hoc 1, phong hoc 2, phong hoc 3, phong hoc 4, 2 phong
nghi gido vién, phong gido vién, phong hiéu pho 1, phong hi¢u phé 2, phong giam
hiéu va sanh chung, phong hiéu trudng, phong hdi dong, phong vé sinh gido vién.
+Tang 3 gom: 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.
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+Chiéu sang ngoai troi
-Nhém II
+Tang 1 gdm: 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,
phdng hoc 9, phdng hoc 10.
+Tang 3 bao gdbm: phong hoc 5, phong hoc 6, phong hoc 7, phong hoc 8, kho
chung, 2 nha vé sinh, phong hoc 9, phong hoc 10, phong hoc 11, phong hoc 12,
phong hoc 13, phong hoc 14.
-Nhém III: khéi thue hanh
+Tang 1: phong vé sinh, phong lab, 2 phong chuan bi, phong hoc bé mén tin
hoc 1, phong gido vién, phong hoc by mén tin hoc 2, kho chung , phong chuan bi ,
phong am nhac.
+Tang 2: nha vé sinh, phong hoc bd mén 1y,4 phong chuin bi-kho, phong hoc
da phuong tién (multimedia), phong hoc nit cong, phong gido vién, phong chuin bi
thi nghiém, phong thuc hanh hoa, phong hoc mén sinh, kho chung.
+Tang 3: nha vé sinh , phong phuc vu -kho, phong chuan bi, san khu , giang
duong 300 cho, phong giai lao.
-Nhéom IV: Tram sur Iy nudce thai va nha gitr xe hoc sinh.

-Nhém V: Tram sur Iy nudc cap-tram bom, nha gilr xe gido vién.

14



2.2.2 X4c dinh cong suit dit clia tirng nhém
1) Nhém I:
*Tang 1 nhém 1:
+Phong hoc: c6 4 phong hoc mdi phong c6 dién tich 55 M’ Ta tién hanh tinh toan
Chiéu sang theo phwong phéap do roi tiéu chuan nhu sau
Kich thudc phong hoc

Chidu dai: a=8 (m), chidu rong: b=6.9(m), chiéu cao:3.5(m) ,dién tich phong s=55.2 (M?)

Thé tich phong t=193 M’

Do roi yéu cau: e, =300(lux) theo tcvn 8794

-Chon hé chiéu sang chung , khong nhitng bé mit lam viéc duoce chiéu sang ma tat ca moi
noi trong phong dugc chiéu sang .

-Chon béng dén loai boéng huynh quang mau tring ngay 6500k (standard 26mm) ra=75pd,
P=36w, ®, =2500(Im).

-Chon b dén loai profil paralume laque , cip bo dén : 0.58d, higu suat truc tiép 77, = 0.58
, sO dén trén bo:2 , quang thong cac bong trén mot b :5000(Im) ,

L., =1.35h,1 = 1.6h,

doc max tt’ "ngang max

-Phan bd cac dén : cach tran h’=0 , bé mat lam viéc:0.8(m) ,chiéu cao dén so véi bé mat lam
viée : h, =2.7(m)

ab 8.6,9

_Chi s6 dia diém: K = = ~1.37
h,@+b) 2.7(8+6,9)
-Hé s bu d=1.25 it bui (tra bang)
. h'
Tisdtreo J = =0

h'+ h,

-Hé 6 str dung: k,=7n,u, +7U.

Trong d6 : My M; -hi€u suat truc ti€p va gian ti€p cua bd den
U, U, -hé s6 c6 ich tmg v&i nhom tryc tiep va gian tiép

15



Ta c6 :Hé s6 phan xa tran (mau tring) o, = 0.7 (tra bang)
Hé s6 phan xa tudng (vat liéu xi mang) Puong = 0.5 (tra bang)
Hé s phan xa san (vat liéu gach) Psn= 0.2 (tra bang)
T chi s6 dia diém k=1,37, cép bo dén : 0.58d va hé s phan xa tran ,ftuong , san ta tra ban
Puoc gia triu, =0.73
K,=0,58.0.73 =0.42

E.Sd 30055 21,25
K 0, 42

u

~49286 (Im)

-Quang thong tong ctia phong : Dy, =

-Tir quang thong tong ta xac dinh dugc sb bo dén can lip dat
Doy 49286
= =9.8
5000

N boden — ®

Cacbong /bo
Can phai ldp dat thém mot bd dén & phia trén clia ban dé ting d6 sang cho bang.
Vay s6 bo dén can lap 1a n .= 11 b@

Vay ta c6 cong sudt chiéu sang cuia mdi phong nhu sau:

P =11.2.36 = 792W

c¢s/1 phong
Tang trét co tat ca 4 phong hoc co6 dién tich va chiric nang giong nhau nén ta co:

P

t1-cs—4 phonghoc

=4.792 = 3168W

-Phu tai dong luc:

Ta chon quat lap dit cho phong 1 quat tran va theo kinh nghiém ta 1ay gan dung 13
30-50m2/1 quat tran.

Chon loai quat treo tran c6 cong suat P=61W luu lugng gié Q=213(m3/min)

MJi phong hoc duge trang bi 2 quat treo tran mdi quat co cong suat P=61W vay ta c6 cong
= 122w

suét phy tai cia 1 phong hoc: P, 1 phongho

=>P =4.122 = 488w

t1_dl_4phonghoc



- Phong hoc dugc trang bi lap dat 2 6 cam dién loai 6 cam 2 chau 16A Sino S1SAUS3.

P =300w

ocam

Tur cong suat chiéu sang P va cong suat dong luc P, ta c6 cong suat tong cua 4 phong hoc

nhu sau:

P P + P = 3168+488+300=3956 W

tl_tong _4 phonghoc = tl_cs_4phonghoc t1_dl_4phonghoc

+Phong y té : dai a=6,7 ,rong b=3,8 , dién tich S=25,84m2 , thé tich T=89m3,
E.. = 200(lux), bong dén loai béng huynh quang mau tréng ngay 6500k (standard 26mm)
Ra=75pd, P=36W, @, =2500(Im), bé den loai profil paralume laque , cap bo dén : 0.58D,
Quang thong cac bong trén mot by :5000(Im) , h, = 2.7(m) , chi s6 dja diém:

ab 6, 7.3,8

K = _ _
h.(a+b) 27(6,7+38)

089’ ptran: 0.7 J ptuong: 0.5 J psan: 0.2 1 ud

=0,59, ti s treo j=0, hé s6 sir dung k, =0,58.0,59=0.3422 , hé s6 bu d=1.25 , quang

o E.S.d 200.25,84.1, 25
thong tong D, = P = 0.3422

u

— 18887 (Im),

Tir quang thong téng ta xac dinh dugc sé bo dén can lip dat

., _ 18877

—_ g =3,77
boden q)cacbong /bo 5000

N

=>56 bo dén can lap dit 13 4 bo.

=> Vay ta c6 cong suét chiéu sang cua phong : Py s phongye = 4.2.36 = 288W

-Phu tai dong lwe: ta chon quat lap dat cho phong 1a quat treo tuong va theo kinh nghiém

ta lay gan dtng 1a 30-50m2/1 quat .

Ta trang bi cho phong 1 quat treo tudng ¢ cong suat P=46W vy ta co cong suét phy tai

Cuaphongyté P = 46W

la

- Phong hoc dugc trang bi lap dat 2 6 cam dién loai 6 cam 2 chau 16A Sino S18AUS.

t1_dl_phongyte
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= 600W

ocam

Tir cong suat chiéu sang P va cong suat dong luc P, ta c6 cong suat tong cua phong y t&

nhu sau:

P P + P = 288+46+600=934W

tl _tong _phongyte = Mu _ cs _phongyte t1 _dl_phongyte

+ Van phong doan dgi: dai a=6,7 ,rong b=3,8 , dién tich s=25,84 , thé tich t=89m3,
E.. = 300(lux) , béng dén loai bong huynh quang mau trang ngay 6500k (standard 26mm)
Ra=75pd, P=36W, @, =2500(Im), by dén loai profil paralume laque , cép bd den : 0.58d,
Quang thong cac bong trén mot by :5000(Im) , h, = 2.7(m) , chi s6 dja diém:

ab 6,738

K = _
Ho(a+b) 2.7(6,7+3,8)

= 0891 ptran: 0.7 ’ IOtuong: 0.5 ) psan: 0.2 ! ud

=0,59, ti 56 treo j=0, hé s6 str dung kK, = 0,58.0,59 = 0.3422 , h¢ s6 bu d=1.25 , quang

E.S.d 300.2584.1, 25
o™ T 0,3422

u

— 28317(Im),

thongtong D

Tir quang thong téng ta xac dinh dugc sé bo dén can lip dat
®,, 28317

—__tng =5, 66
Poden q)cacbong /bo 5000

N
=>56 bo dén can lap dit 13 6 bo.

=> Vay ta c6 cong suat chiéu sang cua phong :

P =6.2.36 = 432W

tl_cs_vanphongdoandoi

-Phu tai dong lwe: ta chon quat lap dit cho phong 1a quat tran va theo kinh nghiém ta lay
gan dung 1a 30-50m2/1 quat

Vin phong doan ddi duoc trang bi 1 quat treo tran c6 cong suat P=61W vay ta ¢ cong suit

=61W

Phu tai cia van phong doan doi P

. t1 _dl _vanphongdoandoi
la

- Phong hoc dugc trang bi lap dat 2 6 cam dién loai 6 cam 2 chau 16A Sino S18AUS.
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P =300W

Ttr cong suat chicu sang P va cong suat dong luc P, ta c6 cong suat tong ctia van phong

doan do1 nhu sau:

P _p +P = 432+61+300=793W

t1_tong_vanphongdoandoi tl_cs_vanphongdoandoi t1_dI_vanphongdoandoi

+Phong hanh chinh to chire: dai a=6,7 ,rong b=7,9 , dién tich S=52,93m?, T=185m3
E.. = 300(lux) , bong dén loai bong huynh quang mau tring ngay 6500k (standard 26mm)
Ra=75pd, P=36W, @, =2500(Im), by dén loai profil paralume laque , cap bo dén : 0.58D,
Quang thong cac bong trén mot by :5000(Im) , h, = 2.7(m) , chi s6 dja diém:

ab 6,7.7,9

K - = =
H.(a+b) 2.7(6,7+7,9)

1’341 ptran: 0.7 ) IOtuong: 0.5 ) psan: 0.2 ! ud

=0,73, ti 56 treo j=0, hé s6 sir dung k, =0,58.0,73=0,4234 , h¢ s6 bu d=1.25 ,quang

o E..S.d 300.52,93.1, 25
thong tong D, = " = 0. 4234

u

— 47765 (Im),

Tir quang thong téng ta xac dinh dugc sé bo dén can lip dat
. :h = 47765 =9,55
oden

CI)cacbong/bo 5000

N

=>56 bo dén can lap dit 13 10 bo.

=> Vay ta c6 cong suat chiéu sang cua phong :

P =10.2.36 = 720W

tl_cs_phonghanhchinhtochuc
Phu tai ddng lwe: ta chon quat lap dat cho phong 13 quat tran va theo kinh nghiém ta lay
gan dung 1a 30-50m2/1 quat

Phong hanh chanh t6 chie dugc trang bi 2 quat treo tran mdi quat ¢ cong suat P=61W vay

=122W

Ta c6 cong suét phy tai ciia phong hanh chanh t6 chic P

3 tl _dl _phonghanhchinhtochuc
a

- Phong hoc dugc trang bi lép ddt 2 6 cdm dién loai 6 cdm 2 chéu 16a sino s18au3.
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P,.., = 600w

ocam

-Tlr cong suat chiéu sang P va cong suat dong luc P, ta co cong suat tong ciia phong hanh

chénh t6 chirc nhu sau:

P P +P

tl _tong _phonghanhchinhtochuc = _ cs _phonghanhchinhtochuc t1 _dI_phonghanhchinhtochuc

=720+122+600=1442 W
+Phong gido vu -giam thi: dai a=6,7 ,rong b=3,9 , dién tich s=26,13m2 , 1=92m3
E,. = 300(lux) , bong dén loai bong huynh quang mau tring ngay 6500k (standard 26mm)
Ra=75pd, P=36W, @, =2500(Im), b den loai profil paralume laque , cap bo dén : 0.58D,
Quang thong cac bong trén mot by :5000(Im) , h, = 2.7(m) , chi s6 dja diém:

ab 6, 7.3,9

K = _ _
H.(a+b) 2.7(6,7+39)

0’91’ ptran: 0.7 J ptuong: 0.5 J psan: 0.2 1 ud

=0,66, ti 56 treo j=0, hé sb st dung k, = 0,58.0,66 = 0,3828 , h¢ s6 bu d=1.25 , quang
 E..S.d _300.26,13.1, 25

ong K, 0,3828

Tir quang thong téng ta xac dinh dugc sé bo dén can lip dat

boden = = = 5’1
q)cacbong /bo 5000

thong tong D = 25598(Im),

N

=>56 bo dén can lap dit 13 6 bo.

=6.2.36 = 432W

=> Vay ta c6 cong suat chiéu sang cua phong : Ptl_cs_phonggiaovugi(,ﬂmthi

-Phu tai dong lwe: ta chon quat lap dit cho phong 1a quat tran va theo kinh nghiém ta lay
gan dung 1a 30-50m2/1 quat

Phong gido vu -giam thi dugc trang bi 1 quat treo tran quat c6 cong suat P=61W vay ta co

=61W

Cong sut phu tai ciia phong gido vu -giam thi P

: tl_dl_phonggiamthi
la

-Dé tao khong khi mat mé cho phong ta lap thém mdy lanh cho phong. Theo kinh nghiém thi
16



Ta c6 40-45m3/1HP . Ta chon loai may lanh TOSHIBA RAS-18N3KCV-V/18N3ACV-V
cong sudt 2 HP dé 1ap cho phong. Tir thé tich ctia phong ta c6 thé lip dat cho phong 2 may
lanh . Vay cong suat may lanh ctia phong 13 P=3000W.

- Phong hoc dugc trang bi lép dit 2 6 ciAm dién loai 6 cidm 2 chiu 16a sino s18au3.

P..., =800W

ocam

-Tir cong suat chicu sang P_ va cong suat dong luc P, ta c6 cong suat tong cua phong gido

vu -giam thi nhusau:

P +P

t1 _tong _phonghanhchanhtochuc — Py _ cs_phonggiamthi t1 _dI_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
E.. = 300(lux) , béng dén loai bong huynh quang mau trang ngay 6500k (standard 26mm)
Ra=75pd, P=36W, @, =2500(Im), b deén loai profil paralume laque , cip bo dén : 0.58D,

Quang thong cac bong trén mot by :5000(Im) , h, = 2.7(m) , chi s6 dja diém:

ab
K= = 4839 -0797, p =07,p =05,p =02,u

H.(a+b) 2,7.(4,8+3,9) tran tuong ; ;
=0,59, ti 56 treo j=0, hé s6 sir dung k, = 0,58.0,59 = 0,3422 , h¢ s6 bu d=1.25, quang
thone tdne E..S.d 300.18, 72.1, 25

ong ton = =
SR Mo ™ T 0,3422

u

— 20514 (Im),

Tir quang thong téng ta xac dinh dugc sd bo dén can lap dat

__ Py _20514_,,

N - - ’
Poden CI)cacbong/bo 5000

=>S6 bo dén can lap dit 1a 4 bo.

=4.2.36 = 288W

=> Vay ta c6 cong suat chiéu sang cia phong : Ptl_ ¢s _ phongtiepkhach —

-Phu tai ddng lwe: ta chon quat lap dit cho phong 1a quat tran va theo kinh nghiém ta lay

Gan dung 1a 30-50m2/1 quat
17



Phong tiép khach dugc trang bi 1 quat treo tran quat ¢ cong sudt P=61W viy ta c6 cong

suit phu tai cua phong tiép khach 1a P =61W

tl_dl_phongtiepkhach

-Dé tao khong khi mat mé cho khach cho ta 1ap thém may lanh cho phong. Theo kinh
nghiém thi ta c6 40-45m3/1HP . Ta chon loai my lanh TOSHIBA RAS-18N3KCV-
V/18N3ACV-V cong suat 2 HP dé 1ap cho phong. Tur thé tich ctia phong ta c6 thé lip dat
cho phong 1 may lanh . Vay cong suat may lanh ctia phong 1a P=1500W.

-Tir cong suat chiéu sang P vacong suat dong luc P, ta co cong suat tong ctia phong gido

vu -giam thi nhusau:

P =P

tl _tong _ phongtiepkhach t1 _cs _ phongtiepkhach + Ptl _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
E.. = 300(lux) , bong dén loai bong huynh quang mau tring ngay 6500k (standard 26mm)
Ra=75pd, P=36W, @, =2500(Im), b dén loai profil paralume laque , cAp bo dén : 0.58D,

Quang thong cac bong trén mot by :5000(Im) , h, = 2.7(m) , chi s6 dja diém:

ab
K= = 6778 -134, p =07,p =05 p =02.u

Htt (a + b) 2; 7(6, 7+ 7,8) tran tuong san d
=073, ti sb treo j=0, hé s6 sir dung k,=0,58.0, 73 = 0.4234 , h¢ $6 bu d=1.25 . quang

o E..S.d 300.52,26.1, 25
thong tong D = " = 0. 4324

— 45323 (Im),

Tir quang thong téng ta xac dinh dugc sd bo dén can lap dat

®,, 45323

—_ g =9, 06
Poden q)cacbong /bo 5000

N

=S4 bo deén can lip dit 13 9 bo.

=9.2.36 =648W

=>Vay ta c6 cong suat chiéu sang ctia phong : F’tl_cs_phongtruyenthong
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-Phu tii dong hre:theo kinh nghiém ta 1ay gan dung 1a 30-50m2/1 quat
Phong truyén théng dugc trang bi 2 quat treo trin quat ¢ cong suit p=61w vy ta cd cong

=122W

Suit phu tai dong luc cua truyén thong 13 P, 4 o truyenthong

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

P..., =300W

ocam

-Tir cong suat chicu sang P_ va cong suat dong luc P, ta c6 cong suat tong cua phong gido

vu -giam thi nhusau:

P =P

tl_tong_ptruyenthong  ~ © tl_cs_ ptruyenthong Ptl_(“_ ptruyenthong
=648+122+300=1070 W
+Nha v€ sinh: dai a=4,8 ,rong b=3,9 , dién tich S=18,72 ,T=65,52m3 ,
E.. = 100(lux), béng dén loai bong huynh quang mau trang ngay 6500k (standard 26mm)
Ra=75pd, P=36W, @, =2500(Im), b den loai profil paralume laque , cip bo dén : 0.58D,

Quang thong cac bong trén mot by :5000(Im) , h, = 2.7(m) , chi s6 dja diém:

ab
K= — = 4,8.3,9 =0797, p =07,p =05,p =02,u

H.(@+b) 2,7.(48+3)9) e tuong san d
=0,59, ti 56 treo j=0, hé sb str dung k, = 0,58.0,59 = 0,3422 , h¢ s6 bu d=1.25 , quang
thone tdne © E.S.d 100.18,72.1, 25

ong ton = =
SR T T 0,3422

u

— 6838 (Im),

Tir quang thong téng ta xac dinh dugc sd bo dén can lap dat

\ Doy 683
Poden q)cacbong /bo 5000

=>56 bo dén can lap dit 13 2 bo.

= 2.2.36 = 144W

=> Vay ta c6 cong suat chiéu sang cia phong : Ptl_ ¢s_nhavesinh

Phu tai dong luc: nha vé sinh can lip dat quat thong gio
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Bai s6 trao d6i khong khi ciia nha vé sinh x=10 1an/gio theo TCVN 5687 2010

Tur thé tich phong ta co thé tinh dugc lugng khi luu chuyén ciia phong

Tg=T.X=65,52.10=655,2 (m3/h)

Ta chon loai quat théng gid panasonic FV-20RI7 luu luong gié 546 m3/h cong suét

P=20W

Vay ta lap dat 1 quat thong gié cho nha vé sinh P=20 W

Cong suit tong ctia nha vé sinh

tong _nl_nvs

< Cong suét tdng nhém 1 tang trét:

=>P — 14501W

tong_nl_tangtl

*Tang 2 nhém 1:

- Ta tinh toan tuong ty nhu tang 1 nhém 1 ta c¢6 bang sau:

=20 +144 = 164W

Tén ph(‘)l’lg Pcs(W) Pd|(W) Ptong(W)
4 phong hoc 3168 1688 4856
Phong nghi gido vién 720 422 1142
Phong giao vién 936 4672 5608
2 phong hiéu pho 578 1472 2050
Phong hoi dong 936 4672 5608
Nha v¢ sinh 144 20 164
20827
*Tang 3 nhém 1
Tén phong Ps(W) Pai(W) Piong(W)
8 phong hoc 6336 3376 9712
Kho dung cu gidng day 288 184 472
Kho chung 144 92 236
10276

Thong ké phu tai nhém 1
® Piong 1=14501W
®  Piong2=20827W
®  Piong3=10276W
®  Piongn1=45604W
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*So’ 6 mit bing chiéu sang va quat nhém 1
tang 1 nhom 1:
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Téang 2 nhém 1
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Tang 3 nhém 1
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IT) Nhom 1T

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

*Tang 1 nhém 2

Tén phong Pes(W) Pai(W) Piong(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 Pes(W) Pai(W) Ptong(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
10 phong hoc 7920 4220 12140
Kho chung 144 46 190
12330
Théng ké phu tai nhém 2

® Piong1=11408W
® Piongrz =13451W
® Piong13=12330W
® Piongn2=37189W
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*So' d0 mit bang béng dén va chiéu sang:
Tang 1 nhém 2
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Tang 3 nhom 2
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III)Nhém III: Khi thue hanh
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Tinh toan twong tu ta c6 bang sau:

*Tang 1 nhém 3

Tén phong Pes(W) Pa(W) Ptong(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
Dai sanh 288 122 410
65531
*Tang 2 nhém 3
Tén ph(‘)ng Pcs(W) I:)dI(VV) PtonQ(W)
Phong bd mon Ly, phong da
phuong tién, phong nir cong, 4320 22820 27140
phong thuc hanh hoéa, phong
bd moén Sinh
5 phong chuén bi, kho chung 864 2352 3216
Nha v¢ sinh 144 20 164
Hanh lang 720 0 720
30356
*Tang 3 nhom 3
__Tén phong Pes(W) Pa(W) Ptong(W)
Khoi thyc hanh( gidng
duong, san khau, phong 6840 5070 11910
chuén bi,..)

Thong ké phu tai nhém 3
®  Piongt1=65531W
®  Piongiz=30356W
® Piong13=11910W
® Piongns=107797W

So' @6 mit bing chiéu sang va quat nhom 3
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2) Nhom IV: Tram sir ly nwée thai va nha giir xe hoc sinh.

= 10kW

-Tram st Iy nudce thai cd cong suat dat la PtramSulynuoc

-Nha xe hai banh ¢6 dién tich $=19,2mM° chiéu dai a=12m chiéu rong b=1,6m .
D0 roi yéu cau ,lay do roi tiéu chuan la E_ = 100(lux) , bong dén loai bong huynh quang
Mau trang ngy 6500k (standard 26mm) Ra=75pd, P=18W, @, =1050(Im), bo bd den loai
Profil paralume laque , cip bd dén : 0.59D, quang théng cac bong trén mot bo :1050(Im) ,
ab 12.1,6

h, = 2.7(m) , chi sé dia diém: K= = =052, p,, =07,
o = 21(M).,ehisso diadiem: = o = (12 +1.6) Prs

Puong = 0.5, p,,=0.2, tradugc U, =0,43, ti s treo j=0, hé s6 sir dung
k,=0,59.0, 43 = 0.2537 , h¢ s6 bu d=1.25, quang thong tong

_ E.Sd 100.19,2.1,25
ong ™ 0, 2537

u

) — 9459 (Im),
Tir quang thong téng ta xac dinh dugc sé bo dén can lip dat

o, _820h

Nb d - % 7’8
o CI)cacbong /bo 1050

=>S56 bo dén can lap dit 1a 8 bo.

=> Vay ta c6 cong sut chiéu sang cua phong : P raxenocsinn = 818 = 144W

P4 ong = 10000 +144 = 10144w

3) Nhém V: tram sir Iy nuwéc cip-tram bom, nha giir xe gido vién.

- Chon bom nuéc binh thudng trong cong nghiép thi 4 yéu tb chinh 1a luu lugng, cot ap(khi
bai toan can su tinh toan chi tiét) va kich thudc duongdng

- Bom cip nude cho bon 30 khoi, sir dung 6ng dan nude loai 6ng thép DN25 co dudng kinh
bén trong ong 13 25 mm, chiéu dai tong dudng 6ng tir tram bom dén bon nude 1a 24m, chon
bon con 1000 lit thi bom=>bom 15000 lit/gio <<=> 4,1666 lit/gidy

-Ta str dung phan mém pipe flow wizard v1.12 dé tinh cot ap tong trén duong dng 97,164
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mét nudc =504245Pa (1Pa=1,02x10~* mét nudc)
- cong suat dién ctia may bom Pyomwait gieny = AP luc (Pa) x 10° x Luu lwgng(lit/gidy)/hiéu
suét str dung (n=0,65 ~ 0,9)
=>Tur d6 ta c6 thé tinh duoc cong suét dién cua bom :
952588x10°x4,1666 _

I:)borm(walt dién) = O 8 = 4961W

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

dién cho bom.

-Vay tram st 1y nudce cép, tram bom c6 cong suat dat P

= 7,5Kw

trambom
-Nha xe hai banh (nha xe danh cho gido vién) c6 tong dién tich S=4,8m° chidu dai a=8m
chiéu rong b=1,2m

Do roi yéu cau ,lay do roi tiéu chuan 1a E_ = 100(lux) , bong dén loai bong huynh quang
Mau tring ngy 6500k (standard 26mm) Ra=75pd, P=18W, @, =1050(Im), bo bo den loai
Profil paralume laque , cap bd dén : 0.59E, quang thong cac bong trén mot bo :1050(Im) ,

ab 81,2
h.(a+b) 27(8+1,2)

h, =2.7(m) , chi s6 dia diém: k= 0,38, Pyay=0.7,

Puong =09, Pean=0.2, tradugec uy, =0,43, ti 56 treo j=0, hé s6 sir dung
k,=0,59.0, 43 = 0.2537 , h¢ s6 bu d=1.25, quang thong tong
_ E.S.d 100.4.8.1,25

- = 2364 (Im),
fong = g 0, 2537
Tir quang thong téng ta xac dinh dugc sd bo dén can lap dat
L PR < P

boden q)cacbong /bo 1050
=>56 bo dén can lap dit 13 2 bo.

=2.18 = 36W

=> Vdy ta c6 cong suat chiCu sang cua phong : P ... .o,
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2.2.3 Xac dinh cong suit tinh toan ctia truomg hoc
Phu tai tinh toan cua cac nhom trong truong hoc.
Ta ly trung binh hé sb cong suat cia toan trudng hoc 1a C0S@ = 0.8

Truong hoc c6 hé s6 nhu K.=0.38
cau
Ta tién hanh tinh toan cong suit tinh tién theo phwong phap cong suat dit va hé s nhu cau

Cong thure tinh:
Pu= Kne. 2i=1 Pai

Qu=puw-tge
P,
See = |Pu? + Qu? = =2
tt e+ Qe Cos @
Ste St

I, = =
te \/§Uday Upha

Nhom 1:
Nhom 1 bao gém téng cong Suét céc phong hoc va phﬁn chiéu sdng ngoai :
I:)tong _nhoml = 48604\/\/
Tir cong sudt dit ciia nhom va hé sd nhu cau K=0.8taco thé tinh duoc cong suit tinh

toan:

P,1=P..-K,. =39304.0,8 = 38883W

Tir hé s6 cong suat cosp=0.8taco thé suy ra dugc cong suat phan khang q theo oongthirc
nhu sau:

Qy 1= Py .19 = 38883.0, 75 = 29162 VAr
Tir cong sudt tac dung tinh toan va cong suat phan khang tinh toan ta co thé tinh duoc cong

suat toan phan cua nhoém:
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Seen1 = \/Pzttm +Q2,,,, = /388832 + 291622 = 48604 VA

Phu tii tinh toan cho tirng ting:

P = 14501W

tong_n1_tangtret

=>P =P K,.=14501.0,8 = 11601W

tt_nl_tangtret — ' tong _tangtret_n1'"“ n

Q, = Py-tgp =11601.0, 75 = 8701VAr

Ste = |P2 +Q2,, = /116012 + 87012 = 14501 VA

P =20827W

tong _nl_tangl ~

=P K,. =20827.0,8=16662W

tong _tangl_n1*" “nc

=P

t_nl_tangl

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

Py 16662
cosp 0.8

=10276W

=20827VA

tt

P

tong _tang 2 _nhom1l

=>Py 11 g =P K, =10276.0,8=8221W

tong _tang2_n1"" “nc

Q, =P, -tgp = 8221.0, 75 = 6166 VAr

P
= —= 8221 =10276VA
cosp 0.8
P = 30000W => P = 30000.0, 4 =12000W

chieusangngoai tt _ chieusangngoai

Q. = P«.tgp =12000.0, 75 = 9000 VAr

P, 12000

S =
cosp 0.8

= 15000VA

tt

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

Nhom 2:
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Phy tai Pi(W) Qu(VAr) Su(VA)
Tong nhom 2 29751 22313 37189
Tang | 9129 6845 11408
Tang 2 10761 8071 13451
Tang 3 0864 7398 12330
Nhom 3
Phu tai Pa(W) Qu(VAr) Se(VA)
Tong nhom 3 91710 68782 114653
Tang | 52425 39319 65531
Tang 2 24285 18214 30356
Tang 3 15000 11250 18750
Nhém 4
Phu tai Pu(W) Qu(VAr) Se(VA)
Tong nhom 4 8115 6086 140144
Nhém 5
Phuy tai Pu(W) Qu(VAr) Su(VA)
Tong nhom 4 6058 4546 7574
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Chuwong 3: Chon phuong an cung cip dién cho trudng hoc

3.1 Cac phwong 4n cung cip dién.

Mang dién ha ap & day duoc hiéu 13 mang dong luc hodc chiéu sang véi cip dién ap thuong
la 380/220 V.

So d6 ndi day ctia mang dong luc c6 hai dang co ban 13 mang hinh tia va mang phan nhanh
va uu khuyét diém cua ching nhu sau

-So d6 hinh tia c6 wu diém 13 ndi day rd rang , mdi ho dung dién dugc cp tir mot dudng
day, do d6 chung it anh huong 13n nhau do tin ciy cung cip dién twong ddi cao dé thyc hién
cac bién phap bao v¢ va tu dong dong hoa cao dé& van hanh bao quan .

Khuyét diém cta no 12 vén dau tu 16n . Vi vay so d6 ndi day hinh tia dugc dung cung cap
dién cho cac ho tiéu thu loai 1 va loai 2.

-So d6 phan nhanh c6 wu khuyét diém nguoc lai S0 v6i so do hinh tia vi vy loai so do ndy
duogc dung khi cung cép dién cho cac ho tiéu thu loai 2 va 3.

Trong thuc té nguoi ta thuong két hop hai dang so d6 co ban d6 thanh nhitng so dd hdn hop
dé nang cao do tin cdy va linh hoat ctia so dd nguoi ta thuong dit cac mach du phong chung
hodc riéng .

Céc dang so do :

]
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-So @6 hinh tia duoc cung cp cho cac phu tai phan tan .tir thanh céi cua tram bién 4p c6 cac
duong diy dan dén céac ti phan phdi dong luc .tir cac tii phan phdi dong luc co cac dudng
day dan dén phuy tai.

Loai so do nay c6 do tin cdy twong dbi cao,né thudng dung trong cac phin xudng cé cac

thiét bi phan tan trén dién rong nhu xuong gia cong co khi lap rap ,dét ,soi..

O

-So @6 hinh tia dung cung cap cho cac phuy tai tap trung c6 cong suat tuong ddi 16n nhu cac
tram bom: 16 nung, tram khi nén ..trong so d6 nay tir thanh cai ctia tram bién 4p c6 cac duong

day cung cap thang cho cac phuy tai
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-So @6 may bién ap duong truc . Loai so dd nay thudng dugc ding dé cung cap cho cac phu

tai phan bo rai theo chiéu dai .
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3.2 Lua chon phwong 4n cap dién cho truong hoc
=>Véi uu nhuge diém cia cac loai so d6 nhu trén ta nhan thdy v6i nhirng dic diém tuong
hoc va dé dam bao tinh kinh té k¥ thuat ta lwa chon phuong an cung cap dién bang so d6

hinh tia két hop véi so d6 dudng truc dé cap dién cho trudng hoc.

So d6 tong quat clia trwong hoc.

MBA
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=
CBT
[
oy
L11=45m
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‘ NHOM 3
_ CB31 CB32) CB33 =
ta = bl
> S 3
e I =
= o 1
L21=7m Tang trét Tang 1 Téang 2 L31-2m
. /(;n;
“B2 CB4 \ N
L
é NHOM 1 ‘ NHOM 2 :J
HOM 5 CB31 CB32 / CB33 CB34 CB41 / (_‘343/ CB43
E v, = CB5
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So @6 mit bing di diy tong thé

T PHONG HOC
:
¢ .‘
0 SAN TRUGNG -
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3 :

PHONG HOC
KHU THY'C HANH
SAN TAP THE THAO

BAI GIOF XE
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thuc hanh
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Tang 2 khoi thue hanh
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Tang 3 khoi thue hanh
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So d0 mit bang di diy khoi phong hoc:

Tang trét khu phong hoc

T TTTT] o
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Tang 1 khu phong hoc
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Tang 2 khu phong hoc
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Chuong 4: chon thiét bi cho mang dién

4.1 Chon day dan
4.1.1 Phuwong phap luc chon tiét dién diy din.
1) Chon tiét dién day din theo ton hao dién ap cho phép

Trudce hét xac dinh thanh phan phan khang cta ton hao dién ap cho phép:
_ Z Qilixo
U
Xac dinh thanh phan tac dung cta ton hao dién 4p cho phép:
AU, = AU, — AU

Tiét dién day dan dugc xac dinh nhu sau:

e

~ yUAU,

AU,

Trong do:
Xo —thuong co6 gia tri tir 0,35-0,4
P;- cong suit tac dung trén doan day thir i,kW
li- chiéu dai doan day thtr i, m
U- dién ap dinh muc cua duong day, kv

AU,.- thanh phan tac dung, V
y- dién dan cua vat li¢u Q.m/mm?

Can ctr vao gié tri F dé lwa chon ddy dan tmg véi thang tiét dién gan nhat vé phia trén,
sau d6 kiém tra lai tén hao dién ap thuc té cua day dan vira chon.

2) Xac dinh tiét dién day din theo chi phi kim loai cuc tiéu
dwong day khong phan nhanh

tiét dién cua duong day khong phan nhanh gdm nhiéu doan duoc xéac dinh trudc hét tir doan

day cudi cung (doan thir n ):

F= yUAurzll"‘/F"
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Tiét dién cua cac doan day khéc theo biéu thirc

Pl
Fi = FTl E
P,- cong suét tac dung trén doan day thir n

u,- duoc xac dinh bang cong thirc & phuong phép 1
Déi véi duong day phan nhanh

Trude hét xac dinh thanh phan tac dung cia ton hao dién ap cho phép trén duong day chung
theo biéu thirc:

AU,

X5 Pl?
R
Pyl3

AU‘I"O ==

Tiét dién day dan trén doan dau dugc xac dinh:

Pyl
FO — o'
YUAU,

Po va 1o 13 cOng suét tac dung chay trén doan diy chung va chiéu dai

Chon day dén c6 tiét dién gin F, nhét vé phia trén xac dinh thanh phan tac dung cua tén hao

dién ap thuc té trén doan day dau:

Pyroly
U

AUgott =

Thanh phéan tac dung cta ton hao dién 4p cho phép trén cac doan day phan nhanh

AUg; = AUg — AUgott
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Tiét dién day dan cuta cac doan day phan nhanh dugc xac dinh:

_ Py \ _ Bl
1= o, val, =—=——
VUAURI VUAURl
Trong do:
Pi, l; - cong suat tac dung va chicu dai ctia doan day phan nhanh thu i

3) Xac dinh tiét dién diy din theo mit do dong dién khong doi

Phuong phap nay duoc ap dung khi thoi gian st dung céng suét cuc dai tp, nhd
Cac budce xac dinh U, twong tu nhu cac phuong phap khac, sau dé xac dinh mat d¢ dingdién
khong dbi theo biéu thuc

_ yAUR
- \/52711 l; cos ;

]

Trong do:
cos @; - hé s6 cong suat tuong tng ¢ doan day thir i.
V&1 mat do dong dién j, ta xac dinh duoc tiét dién day dan trén cac doan:
l l L

Fi=— F,=2,.. E, =2

1 j 2 j n j

4) X4c dinh tiét dién diy din theo mat d$ dong dién cho phép ciia diy din
Theo phwong phép nay tiét dién day din dugc chon theo diéu kién
Iy, > Iy
lp- dong dién cho phép tng véi ting loai ddy dan,phu thudc vao nhiét

d6 dbt nong cho phép cuia chung.

5) Phwong phap chon tiét dién diy din theo diéu kién phat néng

Khi c¢6 dong dién chay qua diy dan va day cap thi vat dan bi nong, néu nhiét d6 day din qua
cao c6 thé 1am cho chiing bi hu hong hodc giam tudi tho.mic khac, d6 bén co hoc ctia kim
loai dan dién ciing bi giam xudng. Do vdy nha ché tao quy dinh nhiét do cho phép ddi véi
moi loai day dan va day cap.

Diéu kién chon day din
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Kl *KZ *Icp 2 Itt

I
P = K, +K,

Trong do6 :
Ky:1a hé s6 higu chinh nhiét d6 tmg v6i moi trudng dat day cap
Ko:1a hé s6 hiéu chinh nhiét do ké dén s luong day hodc cap di chung mot ranh
lep: dOong dién 1au dai cho phep ung voi tiét dién day hodc cap dinh lya chon
Dong dién cho phép 1a dong dién 16n nhat c6 thé chay qua day dan trong thoi gian khong
han ché ma khong 1am cho nhiét do cia né vuot qua tri s6 cho phép.
6) Chon tiét dién diy din ciia mang dién chiéu sang

qu

F=—1"_
CAU, %

Trong do:
Mgp- tong momen quy do1 cua tat ca cac nhanh, dugce xac dinh:

qu:Z MLZ aMJ

Trong do:
M - momen tai cua cac nhanh co6 cung s6 luong day dan voi dudng truc chinh
Mj - momen tai ctia cac nhanh c6 cung sb lugng day dan khac véinhém trén
M- pl momem tai
AU ¢, %- hao t6n dién ap cho phép,%
C=vyU210%hé ) phu thudc vao cAu tric mang dién, tra bang

4.pl.bt
a—hé sb quy doi, phu thudc vao két cu mang dién tra bang

5.pl.bt
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Tra bang trong sach “BAI TAP CUNG CAP PIEN” cua tac gia TRAN QUANG KHANH
4.1.2 LUA CHON TIET DIEN DAY DAN.

-Ta tién hanh lya chon tiét dién day din theo phuong phap diéu kién phat néng:

-Hg s6 hiéu chinh nhiét d6 img véi moi truong dat day cap K, = 1 (tra bang)

-He 6 hiéu chinh nhiét do ké dén s6 lugng day hogc cép di chung 1 rinh K,= 0,8

-Lura chon tiét dién day trung tinh : theo tiéu chuan qudc té IEC thi cac mach mot pha c6 tiét
dién <16mm’ (Cu) hogc 25mm’ (Al) lic d6 ta chon tiét dién ddy trung tinh can bangvdi
tiét dién ddy pha . Hé théng 3 pha véi tiét dien <16mm” (Cu) hodc 25mm?* (Al) luc do ta
chon tiét dién ddy trung tinh bing tiét dién day pha hodc chon nho hon diy pha véi diéu kién
1a : dong chay trong day trung tinh trong diéu kién 1am viéc binh thudng nho hon gia tri cho
phép Iy . Cong suét tai 1 pha nho hon 10% so véi tai 3 pha can bang. DAy trung tinh c6 bao
vé chdng ngan mach. Do nhiing diéu kién néu trén nén ta chon tiét dién day trung tinh bang

voi tiét dién day pha.
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L21=7m ng re £ mng L3l=2m
CB2 /(‘133
B4 %
47 NIIOM 1 NHOM 2 3
NHOM S CB32 / CB33 CB34 /(‘};41/ CB42 / CB43
E = = : CRS
n G T
E —_— ol
5 2 7 N
NHOM 4

Tang
trét

-Véi doan lyta 6 :

l,=2m

Gia tri dong dién tinh toan :

Tong cOng suat

S

tt

tt_ly

Tang 2 Chicu Sang
Ngoai

St =218,148 kva
218,148

J3.U 30,4

= 314,87 (A)

Tang

trét

Tang 1

Tang 2

tir cong thue K K, 1,21, taco thé tinh duoc gia tri dong dién cho phép cua doan day nhu



Sau :
|, _314,87
? KK, 1*0.8

Véi 1, > 394(A) tra bang ta lya chon loai ddy cap dong 1 16i, cach dién PVC do CADIVI

= 394(A)

Ché tao c6 tiét dién day 150mm? dong dién cho phép 420 (A)
Giatri1 Xyva Iy cua duong day :

r,=0,124(Q / km) Z

Lay trung binh X,= 0.08(Q2 / km)

Z,,=0,248+ j.0,16(m €2/ km)

Tinh toan twong tu ta chon cac doan diy tiép theo ban

A
Doan day | Chiéudai | Tiétdién lep ro Xo
(m) (mm?) (A) (Q/km) (Q/km)

I, 7,4 100 312 0,182 0,08
|13 4,5 60 234 0,309 0,08
|11 2 22 122 0,84 0
l11 5 8 66 2,31 0
|15 10 3,5 41 5,3 0
1, 13,1 22 122 0,84 0
|y 7 16 108 1,15 0
|1 2 2 29 9,43 0
|1 5 4 47 4,61 0
|15 10 1 18 18,1 0
|54 30 11 79 1,71 0
5 28 14 94 1,33 0
|31 2 10 73 1,82 0
l311 2 2,5 36 7,41 0
|31 5 2 29 9,43 0
l315 10 2 29 9,43 0
I, 9,7 1,5 23 12,1 0
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4.2 Chon may bién ap
-Tram bién ap la mot ph?m tir rat quan trong cua h¢ théng dién n6 ¢6 nhi€ém vu tiép nhan

dién ning tir hé thng, bién doi tir cAp dién ap nay sang cap dién ap khac va phan phdi cho
mang dién twong Gmg. Trong mdi tram bién ap ngoai may bién ap con co rat nhiéu thiét b
hop thanh hé thong tiép nhan va phan phdi dién niang. Cac thiét bi phia cao ap goi la thiét bi
phan phbi cao ap (may cit, dao cach ly, thanh cai...) Va céac thiét bi phia ha ap goi 13 thiét bi
phan phéi ha 4p (thanh cai ha ap, aptomat, cau dao, cau chay...).

Két cAu cua tram bién ap phu thudc vao loai tram, vi tri, cong dung...ciia chiing. Céc
tram bién ap trung gian thuong duoc xay dung v6i hai dang chinh:

+Tram bién 4p ngoai trdi ¢ cac thiét bi phan phdi phia cao ap duoc dit & ngodi  troi

cac thiét bj phan phdi phia thtr cip dugc dit trong cac ta dién hodc dat trong nha.

+Tram bién 4p trong nha: toan bo thiét bi cua tram tir phia so cap dén phia tht cip

duogc dit trong nha véi cac ti phan phdi twong tng.
-Tat ca cac tram bién ap can phai thoa man cic yéu cau co ban sau:

+So d6 va két cAu phai don gian dén murc c6 thé.

+D@ thao tac van hanh.

+Pam bao cung cp dién lién tuc va tin ciy v6i chit luong cao.

+C6 kha nang mé rong va phat trién.

+C6 céc thiét bi hién dai dé co thé ap dung cac cong nghé tién tién trong van

hanh va diéu khién mang dién.

+Gia thanh hop 1i va ¢ hiéu qua kinh té cao.

Céac yéu cau trén c6 thé mau thuan v6i nhau, vi yy trong tinh toan thiét ké can phai tim loi

14
.....

giai toi uu bang cach giai cac bai toan kinh té ki thuat.

-Vi tri cua tram bién ap c6 anh hudéng rat 16n dén cac chi tiéu kinh té ki thuat dlmamang
dién. Néu vi tri cua tram bién ap dat qua xa phu tai thi c6 thé dan dén chat lugng dién &p bi
giam, 1am t6n that dién nang. Néu phu tai phan tan, thi viéc dat cac tram bién 4p gan ching
c6 thé dan dén sé lugng tram bién ap tang, chi phi cho dudng dy cung cap 16n & nhu vay
hiéu qua kinh té s& giam.

Vi tri tram bién ap thuong dugc dat ¢ lién ké, bén ngoai hodac ¢ bén trong phan
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xuong.
Vi tri ctia tram bién 4p can phai thoa min cic yéu cau co ban sau :

+An toan va lién tuc cép dién.

+Gan trung tAm phu tai, thudn tién cho ngudn cung cap di t4i.

+Thao tac, van hanh, quan 1y dé dang.

+Tiét kiém von dau tu va chi phi van hanh nho.

+Bao dam cac diéu kién khac nhu canh quan méi trudng, c6 kha ning diéu

chinh cai tao thich hop, dap tng dugc khi khan cap...

+Tong ton that cong sudt trén cac duong day 1a nho nhat.
Can ctr vao so d0 bd tri cac thiét bi trong phan xudng thiy rang cac phu tai dugc b tri voi
mat do cao trong nha xudng nén khong thé bd tri may bién 4p trong nha . Vi vay nén dat
may phia ngoai nha xudng ngay sat tuong.

-Cong suit ciia may bién 4p duoc chon cin clr vao cong sut cua phu tai va kha ning

chiu qua tai ctia may bién ap. S6 lvong may dugc chon con phu thudc vao yéu cau do tin ciy

cung cap di¢n.

-Piéu kién lya chon may may bién &p (voi tram mot may) : Sy, > S,

S
L : . r A s
Samba — ( v6i tram hai may bién ap)
qt
at

Trong 46 :  Sgmpa €ONg suat dinh murc cia may bién ap
Ky hé s6 qua tai: k,=1.4 theo tiéu chuén Viét Nam
ky= 1.3 theo tiéu chuén IEC
-Phan xuong co khi thudc loai tiéu thu loai 2 nén lya chon 1 may may bién ap dé cép dién
cho phan xuong , va mt may phat du phong.
Cong suat toan phan cua phan xuong St =219 KVA
Do d6 ta chon may bién ap nodi dia ( khong can hiéu chinh nhiét d6) do abb ché tao cong

Suét dinh S,a = 250kVA
muc
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Céc thong sb k¥ thuat cia may bién 4p :

Mirc diéu chinh dién ap +2x2.5% .

dién ap 22/0.4 (kV).

Cong suat khong tai : AP, = 640(W) .

Cong suat ngan mach: Ap, = 4100(W)
Dién 4p ngin mach %: AU , % = 4%

Kich thudc (dai-rong-cao)mm: 1370-820-1485
trong luong (Kg): 1130 Kg
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4.3 Chon CB (aptomat)
4.3.1 Tong tré mang dién.
-Tong trd may bién ap quy vé phia ha ap xac dinh theo cong thic:

APN.U3 5,106 Un%.U3, 5,.10%
ZBA — deBA + dmBA (mQ)
SdmBa SamBa

Tong tré cua cac doan duong day:

. p-l
Z; =19.l.jxg. 1 =?+1x0.l

p dién tré suat : Cap 15i dong p= 18.84(Q.mm2 / km)
Cap 15i nhom , _ 31 5() mm? / km)
F 1a tiét dién day dan tinh bang mm?.
L 1a chiéu dai dudng day tinh bang km.
Vi 12 mang ha 4p nén thanh phin cam khang cua duong day rat nho nén ta co thé lay gin
ding :
Xo=0:d6i v6i duongdiy cd F < 50mm?
X, =0.08(mmQ/ km) , d6i v&i duong day o F > 50mm?

Bo qua gié tri tong tré ctia CB

-Téng tré ciia may bién ap quy vé phia ha 4ap :

APN.U3, 5410° . Un%.U3Z, 54.10%
ZBA — dmBA + dmBA (mQ)

2
SdimBA SamBA

4,1%(0.38)°*10° . 4*(0.38)**10"
= j

+ = 9,47 +j23,1(mQ
ba 250° 250 J23,1(m)
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4.3.2 Tinh to4n ngin mach

MBA

wzg=071
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g
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10m

12=5m
1313

"

L

Ting | i Chiéu Séang : . ; ;
L L Tang u¢t  Tang | Téng 2
Ngoai = = =

-Dé tinh ngin mach ha ap cho phép 1ay két qua gan ding bang cach cho tram bién ap phan

Tang trét

phoi 1a ngudn, trong tong trd ngan mach chi can ké tur tong tr¢ bién ap dén di€m can tinh

ngan mach.

Dong dién ngén mach tai mot diém duoc tinh toan theo cong thuec:
Uday _ Upha

Iy = =
N \/§ZN ZN

Trong do :
Iy dong dién ngan mach’

Ugm dién ap dinh murc tai di€m ngan mach.
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Zy tong trd tinh tir ngudn dén diém ngin mach bao gdm tong tré bién ap ,tong trd cia
duong day, tong trd cb, téng tré thanh cai .
-Dong dién ngin mach tai diém N,

Tong tro tir MBA dén diém ngan mach N,

U
ZN _ dm

=
\/§.\/(RBA +Ry)? + (Xpa + X,

Trong do6 :
U, dién ap dinh muec tai diém ngén mach.

R 3 dién tr¢ va dién khang cua may bién 4p quy vé phia ha 4p.

Ba ? ba

R,O, X,O dién tro va dién khang cta duong day tinh tir mba ti diém ngin mach.
Tir trén ta c6 thé tinh duoc tong tro Z No
Zn,=(9,47+0,24)+ j*(23,1+0,16) = 9,764 + j*23,26(mC2)

Vay dong dién ngin mach tai N, diém1a Iy = 8,69(KA)
-Dong dién ngin mach tai diém N1:

Téng tré tir may bién ap dén diém ngin mach N;:
ZNl = ZNO + le +ZN11
Z, =9,764+ ].23,26(mQ)

Z,=1,3616 + j.0,592(mQ/km)

Z,;;=1,3905+ j.0,36(m</km)
Z,=Zy, +Zy, +Zy,, =13 +j.24 (MQ)
380

=ly = V31321242 8 (KA)

Vay dong ngin mach tai diém N;1a I, =8 KA
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-Dong dién ngin mach tai diém N2 :

Tong tré tir may bién ap dén diém ngan mach N,:

Z =2, +Z +Z
ZNO =9,764+ j.23,26(mQ)

Z,,=13616+ j.0,592(mQ/km)
Z,=11(m €/ km)
Z,=Zy,+Zy, +Z,+ 7, =22+ )24 (mQ)

B B 380 .
=y, = V3~N2224242 6,7 KA

Vay dong ngén mach tai diem N, 1a 1 =6,7 KA

-Dong dién ngin mach tai diém Nj:

Téng tré tir may bién ap dén diém ngin mach Ny:
Zn: ZNO + le + le

Z, =9,764+].23,26(mQ)

Z,,=1,3616+ j.0,592(m</km)
Z,=11(mQ/km)

Z,,= 8, 05(mQ/km)

Z,=Zn, +Z, +Z, +Z;, =30+ j.23,852(mQ)

380
V3./302+23,8522 5.73 KA

:>IN3 =

Vay dong ngan mach tai diém Njla 1, =5,73KA
-Dong dién ngin mach tai diém N, :

Tong tré tir may bién 4p dén diém ngan mach N, :

ZN4 == ZNO + Zl3 + ZlZl
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ZNo =9,822+ }.23,26(mQ2)

Z,,= 37,107(m/km)

Z,, =3, 66(MmQ/km)

Zy, = Zy, + Zi, + Z,, = 51 +j23.26(MmQ)

380
=y, = V3./51423,262 4 KA

Vay dong ngén mach tai diem N, 11 =4 KA

-Dong dién ngin mach tai diém Ns:

Téng tré tir may bién ap dén diém ngin mach N5:

ZNS = ZNO +Zl3 +Zl4_
Z, =9,822+].23,26(mQ)

Z,, =37,107(m Q2 / km)
Z,, =113,74(m Q2 / km)

Zng = Zn, + Z1, + Z), = 161 + j23.26(mCY)

_ _ 380 _
PN, = i merrzee - 130 KA

Vay dong ngan mach tai diém Nsla 1 =1,35KA
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4.3.3 Lwa chon CB.

Piéu kién chon CB:

U

Idmcb 2 Itt

Uy > U,

>U

dmchb

cdmce

dmld

-Lwa chon CBT:

diéu kién chon:

U gmep = 380(V)

Ljneo > 33L(A)

cdmch

>8,69(KA)

CBT la CB c¢6 dong dién phu tai chay qua la =331 (A) ta chon CB loai NS400N do

Merlin Gerin ché tao voi cac thong sé nhu sau:

Udmcb = 690(\/ )

Idmcb = 4OO(A)

| gy = 10(KA)

cdmcbh ™

*Luwa chon twong tw cho cic CB tiép theo ta c6 bang

O sau.

Ki hiéu Loai Hang san suat Udmeb lameb lcdmeb
V) (A) (KA)
CB1 NS250N Merlin Gerin 690 250 8
CB11 NS100N Merlin Gerin 600 100 8
CB12 | 100AF-ABH103A LG 600 50 10
CB13 | 100AF-ABH103A LG 600 40 10
CB2 | 100AF-ABH103A LG 600 20 7,5
CB3 | 100AF-ABH103A LG 600 75 7,5
CB31 | 100AF-ABH103A LG 600 30 7,5
CB32 | 100AF-ABH103A LG 600 40 7,5
CB33 | 100AF-ABH103A LG 600 20 7,5
CB34 | 100AF-ABH103A LG 600 75 10
CB4 | 100AF-ABH103A LG 600 60 7,5
CB41 | 100AF-ABH103A LG 600 20 7,5
CB42 | 100AF-ABH103A LG 600 30 7,5
CB43 | 100AF-ABH103A LG 600 20 7,5
CB5 | 100AF-ABH103A LG 600 20 7,5
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So d6 nguyén ly:

CBT NS400N

Lil=4.5m
PVC(4.60)

/L‘EH (NS250N)

NHOM 3
CB13
(ABHI03A)

CBl11 12
(NSTOON) (ABHYO3A)

d
1=C1

=i o
el £
<
- I
- oo
=z -

\%

Ting uét Tang 1 ling 2

L21=Tm
PVO4.16)

B2 /(‘m
ABITTO3A) (ABHI03A)

NHOM |

CB34

CBIT B2 T3
(ABHA03A) (4B31103A) (ABHI03AY (ABIID3A)

NHOM 5

& a = Sz =
<+ - o « =
- C oo ] + 2
L - ] o b —
— A 4 A Nz oS
Tang Iang 1 Tang 2 Chicu Sang

Trét Ngoii

MBA

LT=¢

Wl v)DAd

g’

L3l=2m
PVC{4.10)

B4
(ABITTO3IAY

NHOM 2
CBal \/ CBA2 /c'm.s
(ABHI103, (ABITI03A)  (ABHI103A)
CBS
{?RIH(J};\;
-
adl g a o NHOM 4
Lz I = =
= ¥ o g g v
SR oz zE
I'ﬁl\g 1 Tang 2
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Chuwong V: PHUONG AN KY THUAT
VA BIEN PHAP THI CONG

5 PHUONG AN KY THUAT THI CONG PIEN DAN DUNG

5.1. Quy trinh ky thuat lip dit dién dan dung :

Quy trinh thi cong dién dan dung:

Mot hé thong dién dan dung dugc coi la day du nhitrng hé thong Hé thong dién am
tuong, he thong dng dién 4 am san bé tong, hé thdng méang cap. Hé thong day dan dién két
ndi v4i cac thiét bi dién, cudi cung 1a tu dién. Va mot quy trinh thi cong ldp dat hé thong
dién dan dung ding chuin s& duge thuc hién nhu sau:

e Lip dit hé thong dién Am twong:

Khi ldp dat hé thdng dién am tuong. Ban can phai lya chon 1 vi tri phu hop nhat
d6i vai chiéu cao, chiéu dai, chidu rong cua hé thong dién. Va ding may cat, danh
dau nhirng vi tri dd dinh vu. R6i tién hanh thiét ké hé thong dién, va dong ludi
tuong theo cac vi tri danh dau do.

e Lip dit hé thong ong dién Am san bé tong:

Pén budc nay, ban can phai co cac hop box trung gian. Cac hop nay sé duogc dit
tai cac vi tri phu hop.

ROi sau d6, dung 6ng dién dé két ndi cac hop box nay lai. Pay 1a cong doan tao
thanh duong dan dng day dién ngudn. Sau khi da hoan thién, tién hanh d6 bé tong

san. Luu y 1a khong dé éng dién bi bep hay bi bién dang nhé.
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e Lap dit hé thong mang cap
Mang cap 1a thiét bi dung dé dua dan cac dudng day cap dién, cap mang trong
cong trinh. Khi ldp dit mang cap cac ban can phai dinh vi cao do va xac dinh cac
vi tri lp gid d& mang cap. Tiép do, cac ban lip dit gia d& mang cap sao cho
khoang cach giita ching 1a 1,3 dén 1,5 mét. Cac mang cap can phai duoc két ndi
dat bﬁng cap déng boc PVC hoac thanh déng tao thanh hé théng tiép dt an toan
cho tuyén cap.

e Lip dit hé thong day din dién:
Bay gid tién hanh thong 6ng dién va kéo day. Khi kéo ddy thi trudc hét, can
dung day nilong ludn vao trong dng dién. Va nhimng day dién can dugc lam diu
theo mau va theo pha.

o
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e Kiém tra day va lip dién:

Sau khi da kéo day dién roi. Hay kiém tra xem nguon dién c6 van dé gi khong, da
dugc thong chuwa? Mach c6 chd nao bi chip khong =)) Néu khong thdy c6 van dé
gi, thi tién hanh két ndi day voi cac thiét bj dién dan dung.

e Thiét ké tu dién:

Ta dién 1a noi chira cac thiét bi bao vé dién, nham khi c6 su ¢d xay ra, ban c6 thé
kiém tra va xir 1y.

Hay dam bao réng vo ti dién c6 do cach dién an toan. Va cudi cung la két ndi ta
dién nay v6i hé thdng dién nha ban bang cac dau cap ra vao cua tu.

e Kiém tra, nghiém thu tat ca hé thong:
Sau khi di tién hanh thi cong va lap dat nhirng hé thong trén, mang ludi dién
dan dung da dugc hoan thién. Tuy nhién, dé dam bao an toan va tinh thim mi cho
hé théng, cac ban can kiém tra lai tit ca cac hé théng da lép dat mot lan nita.
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5.2. Bién phap thi cong dién dan dung

1. Bién phap dit mang cip, ong ludn day, dé Am tuwong

Trong qué trinh thi céng phin co dién Nha thau s& st dung nhiéu loai vit nd bat vao tran
bé tong. Pé khong khoan vio thép san lam hong dau mili khoan va anh huong dén két
céu Nha thau sé& thuc hién cong tic danh dau ngay tir khi hoan thanh cong tac rai thép
san. Theo d6 khi rai xong thép san cir giita mdi 6 thép nha thau s& cham 1 diu son do
vao cdp pha, sau khi d& cdp pha cac dau son do sé& in trén tran. Theo cac ddu son d6 nha
thau c6 thé khoan bat vit né ma khong so cham vao thép san.

Cian ctr vao cac mbc dd cao va truc do tric dac cung cép nha thau dinh duoc vi tri chinh
xac dit khay cap, di ong ludn day va cac vi tri dat dén cling nhu dit 6 cam cong tic v.v
Cian ¢t vao cac moc da duoge dinh vi trén tran nha thau tién hanh khoan bét vit ng dé tha
ty treo gid d& mang cap. Khi khoan phai dic biét cha ¥ dén cac ddu do da dugc chuan bi
tir cOng tac rai thép san, dong thoi cac ty ren phai thing hang va dung khoang cach. Cac
tuyén mang cap di ngang s& dugc nha thau lip ghép ¢ trén san thanh timg doan 10m
mot rdi méi kéo 18n cao dé cd dinh vao tran. Tuyén méang di dtimg s& dugc nha thau lap
tir dudi 1én. Nha thau str dung gido hoan thién phuc vu thi cong dé thuan loi cho viée lap
dat mang cap, cap dién, duong ong ciing nhu ting kha ning an toan cho céng nhan.

Sau khi di ¢6 vi tri chinh x4c ctia dén, 6 cam nha thau tién hanh lap dat éng ludn day di
tir khay cap dén thiét bi. Phan duong éng di trong tran dugc cd dinh chic chin vao cac
thanh thép két cau, khi dén gan thiét bi thi chuyén thanh dng mém dé dé thi cong lap dat
cling nhu bao tri bao dudng sau ndy. Cac dng dit tron tran ciing duge nha thiu danh du
vi tri bang son d6 vao cdp pha dé tranh viéc sau nay khoan bat vit nd s& khoan vao ong
ludn day. Phia dudi trdn ong ludn day di chim tudng nén nha thiu vu tién thi cong
nhirng doan éng nay cung tién do xay tudng, dong thoi tai vi tri d3 xac dinh dugc cta 6
cdm cong tic Nha thau sé dat luon dé 4m tudong. Khi dit dé am tuong nha thau sé dung
ni vo dé dam bao tat ca ching déu dugc thang bang. Tai cac vi tri ra dén hay tai vi tri 1&
nhanh Nha thau s& dat hop ndi day. Tir cac hop ndi ddy nha thau sir dung dng xoan rudt
ga dé di dén cac deén dat dudi tran.

Do trong thiét ké khong chi dinh tai vi tri nao thi di ong ludn day duong kinh bao nhiéu
nén nha thau sé& tu tinh 1iy dudng kinh dng ludn day cho ting vi tri theo phuong phap
“Pon vi hé théng”. Quan diém chung 1a dudng kinh dng duoc chon phai dam bao cho
khdi day dién bén trong dng va 6ng nhua bao ngoai khong bi ton hai. Phuong phap
“Pon vi hé thdng” can ctr vao tri s binh quan cua dng nhya va day dién dé quyét dinh

st dung loai 6ng nhua c¢6 duong kinh to va nho khac nhau.
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2. Bién phap rut day dién
Tat ca cac cap luc co tiét dién tir 10mm2 tré 1én s& duge nha thau to chire lép dat va do
kiém trudc khi cong tac trat tuong bit ddu. SO con lai sau khi hoan thanh cong tac trat
tuong, can cr vao hd so dién nha thau s& thuc hién kéo day dién ngém trong 6ng bao vé
theo trinh tu sau: Day dién nguyén cudn duoc chuan bi ddu day va tong s soi dy.
Ludn day mdi cap theo timg phan doan dng dé rut cap, trong trudng hop ong ludn day
chat kho rat co thé sir dung dau Silicon 1am tac nhan boi tron va tang do cach dién. Nha
thau tuyét doi cAm cong nhan cua minh khong cho phép sir dung cac loai dau, hod chit
khéac lam tang tdc do 130 hoa cuia vt liéu cach dién nhat 1a céc san phém c6 dan xuit tur
dau mo, dau khoang hoic c6 chira thanh phan 13 cac axit béo. Nha thau s& cho ché tao 16
ra day dam béo co thé ra duoc nhiéu soi cung mot lic ma khong bi xoan roi.
3. Bién phap rii cap dién
Khi dua cap 1én rai nha thau tién hanh rai ting soi mdt bang phuong phap chuyén tay,
cam khong duoc str dung phuong phap kéo dau cudi gay tray xudc va gidn cap. Khi
toan bd sb cap trong mot phan doan di rai xong nha thau tién hanh sap xép lai va dinh
vi chiing trong mang cap bang dy thit cap PVC, dam bao cho cac soi cap di song song
v6i nhau va khong bi chong chéo, bi rdi. Dbi vai cap truc ding nha thau dung toi dién
lap dit trén noc hop ki thuat dé treo cap theo phuong ding roéi méi tién hanh cb dinh
cap vao thang cap da lap dit xong trong giai doan trudc. Luu ¥ khi thi cong trong hop
k¥ thuat phai 1am cac san thao tac trong tat ca cac ting dé dam bao an toan lao dong. Dé
ddng b cac thao tac gitta ngudi ting trén, ting dudi va ngudi diéu khién toi dién nha
thau sé& cho t6 kéo day st dung b dam.
Toan bo day va cap dién khi kéo rai xong 16 ndo thi t6 truong to kéo day phai truc tiép
danh ngay s6 16 d6 nham phuc vu cho cong tac kiém tra, nghiém thu va dau ndi sau nay
khong bi nhim 13n. M3 s6 16 day duoc danh ddu nhu dugce ghi trong ban vé thiét ké
hodc dugc quy dinh boi k§ su mot cach co hé thdng va 16 gic dong thoi phai duge tu
van giam sat chap nhan.
Tat ca cac trudng hop ngoai 1& khac khi cong nhan thi cong gip vuéng mic déu phai
béo lai cho ddi trudng tim cach khic phuc, khong dugc tu ¥ thi cong giy hiu qua
nghiém trong sau nay.
Hé thong cap dién dugc coi 1a hoan chinh khi k¥ su dién da kiém tra dung v&i quy cach
va vi tri trong ho so, dam bao cac thong sd khi do bang dong hd do dién van ning va
megahm meter va dugc deo nhin & ca hai ddu cta soi cap (danh sd 16 theo ban vé).
4. Bién phap dau ndi cap vao ta dién
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Nha thiu sé& thi cong lép dit va dau ndi ta dién theo quy trinh va trinh ty nhu sau:

- Gia cong thém nhitng doan mang cap phu + gia cap phu, yéu cau chinh xac phu hop
v&1 mang chinh va vi tri tu dién.

- Khoan 15 dé ludn day cho cac tii, chu ¥ khoan dung kich ¢& day theo thiét ké

- Chon tim céc soi cap dua vao ti yéu cau cac s hiéu ghi trén cap phai ding theo thiét
ké mai dua vao tu,

- Sip xép céc soi cap di tir gid vao ti phai déu nhau theo thir tw chiéu cong udn luon
déu, ddm bao my quan, s dung ddy nhwra chuyén dung dé cot chit cap vao mang cap.

- Po chiéu dai dau cap dé du dau ndi vao thiét bi Nha thau s& cat bat di doan thira va thu
gon cho nhap lai kho.

- Lay dau dé cat cap phai chinh xac, dung ludi cat chuyén dung (Nut splitter) hodc cua
sat, tién hanh cua xung quanh soi cap voi do sau phu hop véi vo cap dé cat bo phan vo
PVC va vo kimloai (cha ¥ khong cit vao phan vo cach dién bén trong).

- Dung dao tién hanh bd doc dau soi cap dé vit bé ngoai, tach dau 16i cap ra khoi vo
boc cha ¥ thu cac vo nay dé gon gang khu 1am viéc.

- Tién hanh 16ng “chup cao su chéng nudc” (voi vi tri ngoai trdi) vao cap theo dung
chiéu, thyc hién 16ng ghép Gland vao day cap.

- Pua dau cap da duogc tach dau vao trong tu theo 16 di dugc khoan san trén vo tu,
ngudi trong ti don ldy dau cap kéo tiép cho tdi khi dau gland duoc chui nira dudi qua 16
khoan, dat chi tiét vong dong tiép dia cta gland rdi van dai bc cudi gland cho t6i khi
chat.

- Nguoi phia ngoai tién hanh chup dau bit cao su vao, cho trum kin hét diu ngoai gland.
- Dung dong hd thong mach dé kiém tra soi cap xem dau kia d3 dau diung vao thiét bi
yéu cau hay chua.

- Lap va ép dau cdt cho ting 16i cap, voi cap luc s& dung ép thury luc dé ép chit, voi cap
diéu khién s& 16ng thém s6 hiéu 18i cap rdi chi can dung kim ép tay.

- Treo va kep chat sb hiéu cap trén than mdi soi cap, cach ti khoang 3-5cm, yéu cau
phai danh dau ding ma hiéu cap theo ban vé thiét ké.

102



Két ludn

Qua viéc 1am d6 4n thiét ké cung cap dién cho truong hoc trung hoc pho thong
nay emnhén ra rang viéc tinh toan thiét ké cung cap dién can phai duoc dau tu k¥
ludng, dau tién phai dam bao duoc cac tiéu chi an toan cho nguoi van hanh, cong
nhan...va céc thiét bi trong trudng hoc hay cac cong trinh khac phai két hop dam
bao t6i wu ca ki thuat 1an kinh té.

Hién nay trén thi truong cé rat nhiéu cac chung loai thiét bi dién do d6 khi lya
chon cac thiét bi dién cu ng cép cho trurong hoc, phan Xxudng, nha may.. .can phai xem
xét k¥ ludng @&co thé Iya chon chung loai thiét bi thich hop vira dam béo tinh k¥
thuat vira tranh 13ng phi.ciing can phai tranh mua nhiing thiét bi khong ré ngudn
gdc, uu tién cac nha san xuét 14u nim c6 uy tinh tranh tién mat tat mang.

Kinh té dat nu6c va thé giéi ngay cang phat trién nhanh chéng do d6 khoa hoc
cong nghé ngdy cang phat trién, vi thé khi thiét ké cung cip dién ciing can du tinh
cho twong lai dua ia cic phuong an cho tuong lai, dé khi twong lai gin c6 thé duara
str dung ma khong can phai bo ra chi phi dé nang cip va sita chita, gy giang doan

trong san suat .
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Tai liéu tham khao
-Sé tay lwa chon va tra ciru thiét bi dién tir 0.4 dén 500kv cua tac gia Ngo Hong Quang.
-Séch Cung cdp di¢n cua tac gia Nguyén Xuan Phu, Nguyén Cong Hién, Nguyén Boi
Khué.
-Séch Hé théng cung cép dién ciia xi nghiép cong nghiép va nha cao tang cia tac gia
Nguyén Cong Hién, Nguyén Manh Hoach.
-Séch Bai tdp cung cdp dién cia tac gia Tran Quang Khanh.
-Sach Hudng dén dé dn mén hoc thiét ké cung cdp dién cua cic tac gia Phan Thi Thanh
Binh , Duong Lan Huong , Phan Thi Thu Van.

End
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