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LO1 MO PAU

Cung cap dién 1a mot nganh kha quan trong trong xa hoi loai nguoi, ciing
nhu trong qua trinh phat trién nhanh cua nén khoa hoc ki thuit nudc ta trén con
duong cong nghiép hoa hién dai héa cua dat nude. Vi thé, viec thiét ké va cung cp
dién 1a mot van dé hét sic quan trong va khong thé thiéu déi véi nganh dién noi
chung va mdi sinh vién da va dang hoc tap, nghién ctitu vé linh vyc néi riéng.

Trong nhimg nim gan day, nudc ta da dat duoc nhitng thanh tuu to 16n trong
phat trién Kinh té x4 hoi. Sb luong cac nha mdy cong nghiép, cac hoat dong thuong
mai, dich vu, ... gia ting nhanh chéng , dan dén san lugng dién san xuat va tiéu
dung cta nudc ta ting 1én dang ké va dy bao 1a sé tiép tuc ting nhanh trong nhirng
nam t&i. Do d6 ma hién nay chiing ta dang rat can doi ngii nhiing ngudi am hiéu veé
dién dé lam cong tac thiét ké cling nhu van hanh, cai tao sta chira ludi dién noi
chung trong d6 c6 khau thiét ké cung cép dién 1a quang trong.

Nham gitp sinh vién cting cb kién thic da hoc ¢ truong vao viéc thiét ké cu
thé. Nay em duogc giao dé tai “Thiét ké cung cap dién cho khu nha & 3 tang tai
dinh cu Dr:fmg Lam- Hai Phong”do Thay giao Thac sy Nguyén Poan Phong hudéng
dan.

D6 an gébm cac ndi dung nhu sau:

e CHUONG I: XAC PINH CONG SUAT TINH TOAN PHU TAI CHO
KHU CHUNG CU

e CHUONG II:CHON PHUONG AN CUNG CAP BPIEN CHO KHU NHA O
3 TANG TAI PINH CU PANG LAM

e CHUONG III:CHON PHUONG PHAP CHONG SET CHO KHU NHA O 3
TANG TAI BPINH CU PANG LAM



MUC LUC
e CHUONG I: XAC PINH CONG SUAT _TiNH TOAN PHU TAl CHO
KHU CHUNG CU
a. CAC PHUONG PHAP TiNH TOAN CUNG CAP PIEN
b. XAC PINH CONG SUAT TiNH TOAN CHO 1 CAN HQ
c. XAC PINH CONG SUAT PHU TAI TINH TOAN CUA 1 TANG
d. CONG SUAT PHU TAI TOA NHA CHUNG CU TAI PINH CU
PANG LAM
e CHUONG II:CHON PHUONG AN CUNG CAP PIEN CHO KHU
NHA O 3 TANG TAI PINH CU PANG LAM-HAI PHONG
a. CAC PHUONG AN CUNG CAP PIEN
b. LUA CHQON PHUONG AN CAP PIEN CHO KHU NHA O.
c. LUACHON DAY DAN.
d. CHON MAY BIEN AP.
e CHUONG III :CHON PHUONG PHAP CHONG SET CHO KHU
NHA O TAI PINH CU PANG LAM — HAI PHONG
PHUONG PHAP HIEN PAI (SU DUNG PAU THU SET PHAT TIA
TIEN PAO SOM ESE)
a. 3.1 LY THUYET
I. VUNG BAO VE CUA ESE
Il. BAN KiNH BAO VE CUA ESE (PAY Ry)
11l. VUNG THE TiCH HAP THU CUA ESE
IV. KHAO SAT SU TON TAl PHAM VI BAO VE CUA ESE
V. 41.5MOQT SO NET VE THIET BI CHONG SET TAO TIA
TIEN PAO PREVECTRON 2
b. TINH TOAN




CHUONG I: XAC PINH CONG SUAT TiNH TOAN PHU TAlI CHO KHU
TAI PINH CU
1 CAC PHU'ONG PHAP TINH TOAN CUNG CAP DIEN
Hién nay c6 nhiéu phuong phap dé tinh toan phu tai tinh toan. Nhiing

phuong phap don gian, tinh toan thuan tién, thuong két qua khong that chinh xac.
Nguoc lai, néu ché d6 chinh xac dugc nang cao thi phuong phap phuc tap. Vi vay
tiy theo giai doan thiét ké, yéu cau cu thé ma chon phuong phap tinh cho thich
hop. Sau day 1a mot s6 phuong phép thuong dung nhat:
1.1.1
Cong thuc tinh:

Ptt = Knc . Yi=1. Paj (1.1)

Qu= Py . tgo (1.2)
SH "'.'a 2 + Qﬂ Py

tt cosg (1.3)

Mot cach gan dung c6 thé 1ay Pg=Pym

Do d6 Ptt =kne . >"i=1 . Pami (1.4)

Trong do:

Pgi Pgmi - cong suat dat va cong suat dinh marc cua thiét bi tha I, KW

Pt » Qt, Stt - cong suét tac dung, phan khang va toan phﬁn tinh toan ctia nhom thiét
bi, KW, kVAr, kVA;

n - s6 thiét bi trong nhom.

Néu hé sb coso ciia cac thiét bi trong nhom khong gidng nhau thi phai tinh hé s6
cong suit trung binh theo cong thirc sau:

Picosgy+ Prcos@at- +Prl05iin
Py¥ Pot- 4Py

Hé s6 nhu cau cua cac may khac nhau thuong cho trong cac s tay.
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Phuong phap tinh toan phu tai tinh toan theo hé s6 nhu cau c6 uu diém la
don gian, thuan tién, vi thé no 1a mot trong nhitng phuong phap duoc ding rong
rdi. Nhuge diém cia phuong phap nay 1a kém chinh xac. Boi hé s6 nhu cau ki, tra
duoc trong s6 tay 1a mot s6 lidu ¢b dinh cho truée khong phu thude vao ché don
van hanh va sb theiets bi trong nhém may. Ma hé 56 Koo = Keg + Kpax €O nghia l1a hé
s6 nhu cau phu thudc vao nhirng yéu té ké trén. Vi vay, néu ché d6 van hanh va sb
thiét bi nhom thay doi thi két qua s& khong chinh x4c.

1.1.2. Xac dinh phu tai tinh toan theo suat phu tai trén mét don vi san Xuat
Cong thuc: Pe=po.F (1.5)
Trong do:

Po- SUAt phu tai trén 1m? dién tich san xuat, KW/m?.

F- dién tich san xuat m* ( dién tich dung dé dit may san xuat ).

Gia tri po c6 thé tra dugc trong so tay. Gia tri pg cta ting loai ho tiéu thu do kinh
nghiém van hanh théng ké lai ma cé.

Phuong phéap nay chi cho két qua gan ding, nén né thuong dugc ding trong thiét
ké so bo hay dé tinh phu tai cac phan xuong c6 mat d6 may moc san Xuat phan bd
tuong dbi déu, nhu phin xudng gia cong co khi, dét, san xuat 6 t, vong bi...

1.1.3. Xac dinh phu tai tinh toan theo suit tiéu hao dién ning cho mot don vi san
pham

Cong thire tinh:

(1.6)
Trong do:
M- sé don vi san pham duoc san Xuat ra trong 1 nam ( san luong );
Wo- SUAt tiéu hao dién nang cho mot don vi san phém, kWh/don vi sp;

Tmax- thoi gian sir dung cong suat Ion nhat, h
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Phuong phap nay thuong dugce dung dé tinh toan cho céac thiét bi dién co d6 thi
phu tai it bién d6i nhu: quat gi6, bom nudc, may khi nén... Khi d6 phu tai tinh toan
gan bang phu tai trung binh va két qua twong d6i trung binh.

1.1.4. Xac dinh phu tai tinh toan theo hé s6 cuc dai Kmay va cong suét trung binh Py,
(con goi la phwong phép sé thiét bi hiéu qua Nhq)

Khi khong c6 cac sb liéu can thiét dé ap dung cac phuong phéap twong dbi don
gian da néu trén, hoic khi can nang cao trinh do chinh x4c cua phu tai tinh toan thi
nén dung phuong phap tinh theo hé so dai.

Cong thtrc tinh: Py = Kiax - Ksg - Pgm (1.7)
Trong do:
Pgm- cOng suét dinh mac, W,
Kmax, Ksa- Né s6 cuc dai va hé sé sir dung
hé sb su dung Ky ctia cac nhom may co thé tra trong so tay.

Phuong phap nay cho két qua tuong d6i chinh xac vi khi xac dinh ¢é thiét bi hiéu
quar Ny, chiing ta da xét téi mot loat cac yéu té quan trong nhu dnh huéng cua so
lwong thiét bi trong nhom, sd thiét bi ¢ cong suit [on nhat cling nhu su khac nhau
vé ché do 1am viéc cua chung.

Khi tinh phu tai theo phuong phép nay, trong mot s6 truong hop cu thé ma dung
cac phuong phap gan dung nhu sau:

e Truong hop n <3 va npq < 4, phu tai tinh theo cong thuc:

— n
Pu_- =1 Pl:lm[

Déi vai thiét bi 1am viéc & ché do ngin han Iap lai thi:

g _S:m\'.idm
tt -
0,875

e Truong hop n > 3 va nyq < 4, phu tai tinh theo cong thuc:

12



— 7
Ptt_- i=1 kpr[Pdm[

Trong do: Ky~ hé s6 phu tai cua tirng may
Néu khong c6 sd liéu chinh xéc, co thé tinh gan ding nhu:
Kot = 0,9 D6i véi thiét bi 1am viéc & ché do dai han
Ko = 0,75 Déi vai thiét bi lam viéc & ché do ngan han lap lai
® Nig> 300 va Ksa < 0,5 thi hé $6 cuc dai Kpex duoc lay tmng véi Nhg =
300. Con khi npg > 300 va keg >= 0,5 thi Py = 1,05 . Keg . Pym
e Dbi voi cac hiét bi c6 dd thi phu tai bang phang (cac may bom, quat
nén khi,...) phy tai tinh toan c6 thé lay bang phuy tai trung binh:
Pt = Ptn = Ksd . Pam (1.8)
e Néu trong mang c6 cac thiét bi mot pha thi phai ¢b gang phan phdi
déu véi cac thiét bi d6 1én ba pha cua mang.
1.1.5. Phuong phap tinh toan chiéu sang
C6 nhiéu phuong phap tinh toan chiéu sang nhu:
- Lién X6 c6 cac phuong phap tinh toan chiéu sang sau:
+ Phuong phap hé so sir dung
+ Phuong phap cong suat riéng
+ Phuong phap diém
- My ¢6 cac phuong phép tinh toan chiéu sang sau:
+ Phuong phap quang thong
+ Phuong phap diém
- Con & Phap thi ¢6 cac phuong phap tinh toan chiéu sang sau:
+ Phuong phap hé sé sir dung
+ Phuong phép diém va ca phuong phap tinh toan chiéu sang bang céac
phan mém chiéu sang.

Tinh toan chiéu sang theo phuong phap hé sé sir dung gom c6 cac budc:
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> Nghién ctru d6i twong chiéu sang
> Lua chon dd roi yéu cau
> Chon hé chiéu sang
> Chon ngudn sang
» Chon bo dén
> Luya chon chiéu cao treo dén
Tuy theo: dic diém cua d6i twong, loai cong viéc, loai bong dén, sy giam
choi, bé mat 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 ¢ thé trén d6 cao 0,8m so Vi san (mit ban)
hoic ngay trén san tiy theo cong viéc. Khi d6 do cao treo dén so véi bé mit 1am
viéc: hy=H-h"-0,8
(v6i H: chiéu cao tir san dén tran).

Can chu y rang chiéu cao hy doi véi dén huynh quang khong duoc vuot qua 4m,
néu khong d6 sang trén bé mat lam viéc khong du. Con dbi véi cac dén thiy ngan
cao ap, dén halogen kim loai... nén treo trén do cao tir 5m tro 1én dé tranh choi.

1. Xac dinh cac thong s6 ki thuat anh sang:

- Tinh chi s6 dia diém: dic trung cho kich thudc hinh hoc cua dia diém

K= %
(1.9)
Véi: a,b - chiéu dai va chiéu rong cia cin phong; hy - chiéu cao h tinh toan
Tinh hé s6 bu
Tinh ty s6 treo:
M
" e, (1.10)

véi h’ - chiéu cao tir bé mat dén tran.
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Xéc dinh hé s6 st dung: dua trén cac théng sb loai bo dén, ty sé treo, chi sd
dia diém, hé s6 phan xa tran, twong, san ta tra gia tri hé so su dung trong cac bang
do cac nha ché tao cho san.

2. Xac dinh quang thong tong yéu cau:

E. 54
'1'.\,.,5_= .£-E

(1.11)
Trong d6:  Ey - d6 roi lua chon theo tiéu chuan (lux)
S - dién tich bé mat 1am viéc (m?)
d - hé sd bu.
Dyong - quang thong tong cac bo dén (Im)
3. Xac dinh s6 bo den:

QD
= i |
* 7 haden

cachang lba

(1.12)

Kiém tra sai s quang thong:

."l-;,;“,-mcgc;.:,,. ;,_mnu- ‘
AWy = boder” cachorgliba — Teong 1 iy0r
"I!___,_",E
(1.13)

Trong thyc té sai so tir - 10% dén 20 % thi chap nhan duoc.

4. Phan bd cic bd dén dya trén cac yéu td:
- Phan b6 cho d6 roi dong déu va tranh choi, dic diém kién tric cta doi
tuong, phan bd d6 dac.
- Thoa man cac yéu cau vé khoang cach tdi da gitta cac diy va giita cac dén
trong mot diy, dé dang van hanh va bao tri.

5. Kiém tra d0 roi trung binh trén bé mat lam viéc:

"il d} o 'I'..-L'-

EF = “ ¥ boden=™™ cachong/ Lbo

) Sd (1.14)

15



1.1XAC BINH CONG SUAT TiNH TOAN CHO 1 CAN HO

M®i cin ho c6 dién tich 65m” ta tién hanh chiéu sang theo phwong phap do roi
tiéu chuan nhu sau

Kich thudc can ho: chiéu dai 11,8(m), chiéu rong 5,5(m), chiéu cao 3,5(m)
Chia thanh : 2 phong ngii; 1 phong khach; phong bép; 1 we

XAC DINH CONG SUAT PAT CUA TUNG KHU:

1) PHONG KHACH:

Ta tién hanh theo phuong phap chiéu roi tiéu chuan nhu sau:

Chiéu dai a=5(m) ; chiéu rong b=3,6(m) ; chiéu cao h=3,5 (m), dién tich
S=18(m°)

Thé tich phong T=63(m°)

Do chiéu roi yéu cau: Ei. = 300(lux) theo TCVN8794

- chon hé chiéu sang chung, khong nhitng bé mit lam viéc dugc chiéu sang
ma moi noi trong phong duov=cu chiéu sang.

- chon béng dén huynh quang loai mau tring ngay 6500k (standard 26mm)
Ra=75pd, p=36W, ®4=2500(Im)

- Chon b dén loai profil laque, cap b dén: 0,58D, hiéu suat truc tiép 14=0,58. S&
dén trén bo: 2, quang thong cac bong trén mot bd 5000(Im), Lyoc max = 1,350y ,
Lgang max = 1,6N.

- Phan bd cac dén: cach tran h’=0, bé mic 1am viéc 0,8(m), chiéu cao dén so vai bé
mat lam viéc: hy = 2,7(m)

- Chi s6 dija diém:
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ab 536
" he(atb)  2,7(5+3,6) 0.78 (2.2.1)

- Hé s bu d = 1,25 it bui (tra bang)
- Ti s6 treo:
h'

= = ﬂ
/ h'+h,

- Hé s6 sur dung:

K:« = 'r?.'..‘“ﬂ' +}?.'“|'

trong d6: ng, i - hiéu suat truc tiép va gian tiép cua bo dén
Ug,U; - hé s ¢ ich tng véi nhom tryuc tiép va gian tiép

Ta c6: Hé s6 phan Xa tran (mau trang) Pz = 0,7 (tra bang)

Hé s6 phan xa tudng (vat liéu xi mang) Pyong = 0,5 (tra bang)

Hé s6 phan xa san (vt liéu gach) Py, = 0,2 (tra bang)
Tir chi s6 dia diém K=0.78 , cip bo dén: 0,58D va hé sé phan xa tran, tuong, san ta
tra bang duoc gia tri ug = 0,73
K,=0,58.0,73=0,42

_E_Sd _100.18,72.1,25

Do = 6838 (Im),
N K, 0,3422
{D. .
'n"rhnien = X = ﬁﬁ}g =1.36
q).-_'ac.’:mg by EUDQ

=> S6 dén can lap 14 2 bo.
=> Vy ta c6 cong suat chiéu sang ctia phong:
Pes/t phong = 2 - 2 . 36 = 144(W)
Phu tai dong luc
Ta chon quat lap dit cho phong 1a quat tran va theo kinh nghiém ta liy gan

dung 1a 15 m*/ 1 quat tran.
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Chon loai quat treo tran c6 coéng suit P = 61W luu luong gio Q = 213
(m3/min)
Phong hoc duoc trang bi lap dat 2 6 cam dién loai cam 2 chau 16A Sino
S18AU3 v6i cong suit Pocam = 300 (W)
Tir cong suét chiéu sang Pe va cong suit dong luc Py ta co cong suét tong
cua phong khach:
P phong khach=Pchiéu sangPaong ee=144+61+600=805(W)
2) PHONG NGU
chiéu dai 3,4m ; chiéu rong 3,01 (m).
Dién tich: S = 10,23 (m?%); Thé tich: T= 35,82 (m°)
Ee. = 100(lux), bong dén loai béng huynh quang mau trang ngdy 6500k
(standard 26mm).
Ra = 75pd, P = 36W, @4 = 2500(Im), bo dén loai profil paralume lauge, cap bo
dén : 0,58D, quang thong cac bong trén mot bo: 5000(Im), hy = 2,7 (m), chi s6
dia diém:

t 4,839
K = arn - ! : =D.-.|g.r' .r‘f'-':.-u,, = ﬂ.'-l'r,_. I,f_'."u”— ={_}‘5? p‘l_r ={jl2‘. u,
h(a+b) 2,7(4,8+3,9) huorg .

_E_Sd _100.18,72.1,25

Ve K, 0aaan ousR(im),
¢ .
'n"rhnu'en = S = ﬁ338 =1.36
m.:ac.’:mg By SUDG

=> S6 dén can lap 1a 2 bo.

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

Pcs_phongngu: 2 . 2 . 36 = 144(W)
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- Phu téi dong luc:
Ta chon quat ldp dit cho phong 1a quat tran va theo kinh nghiém ta lay gan dung 1a
15 m?/ 1 quat tran.
Chon loai quat treo tran c6 cong suit P = 61W luu luong gié Q =213 (m3/min)
Pal-phong nga= 61 (W)
- Phong hoc duoc trang bi lap dit 6 cam dién loai cam 2 chau 16A Sino S18AU3
V6i cong suat Pogam = 600 (W)
Pécsm-phongthiétoi = 600 (W)
Pé tao khong khi mat mé cho phong ta lip thém may lanh cho phong.
Ta chon loai may lanh TOSHIBA RAS-18N3KCV-V/18N3ACV-V cong suit 2HP
dé lap cho phong. Ta trang bi 2 diéu hoa vé6i cong suat 1HP/1diéu hoa cho 1 phong
ngu.
Plamtanh = 1HP (twong duong véi 9000BTU)
- Ttr cong suat chiéu sang P cong suét dong luc Pgy, cong suat 6 cam Pg.zm va cong
suat 1am lanh ta c6 cong suat tong cua 2 phong tin hoc nhu sau:
Pténg-1phongngu = Pes + Pat + Pécsm + Pramiann = 2005(W)+1(HP)
Do cédn ho ¢6 2 phong ngu ¢ iéng nhau nén:
Pténg 2phong=2" Pténg-1phongngu=4010(W)+2(HP)
3) NHA VE SINH
chiéu dai 5m ; chiéu rong 1.83(m).
Dién tich: S=9.15(m?)  ; Thé tich: T=32.03 (m°)
Ee = 100(lux), bong dén loai béng huynh quang mau tring ngdy 6500k
(standard 26mm).
Ra = 75pd, P = 36W, @y = 2500(Im), bo dén loai profil paralume lauge, cap bo
dén : 0,58D, quang théng cac bong trén mot bo: 5000(Im), hy = 2,7 (m), chi s6

dia diém:
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K = ab _ 5.1,83 B
"~ hy(a+b) 2,7(5+1,83)

Ta c6: Hé s6 phan Xa tran (mau trang) Py, = 0,7 (tra bang)

0.5

Hé sb phan xa tudng (vat liéu xi mang) Pyong = 0,5 (tra bang)

Hé sb phan xa san (vat liéu gach) Py, = 0,2 (tra bang)

_E_Sd _100.18,72.1,25

l'D,nFS = 6838 (Im),
we K 0,3422
D ;
'h"rhnﬂ'en = = = 6338 = ~3ﬁ'
M 5000

cachangbo

=> S6 dén can lip 1a 2 bo.
=> Vay ta c6 cong suat chiéu sang cia phong:
Pes-nhavesinh = 2 - 2 . 36 = 144(W)
Phu tai dong luc: Nha vé sinh can Iap quat thong gid
Boi s6 trao d6i khong khi ctia nha vé sinh X=10 lan/gid theo TCVN 5687 2010
Tir thé tich phong ta c¢6 thé tinh duoc luong khi luu chuyén ciia phong
Tg=T.X=32,03.10=320,3 (m*h)
Ta chon loai quat thong gi6 Panasonic FV-20RL7 luu luong gié 546 m*/h cong
suat P=20W
Vay ta lap dat 1 quat thong gié cho nha vé sinh P=20 (W)
=> Cong suét tong cua nha vé sinh:

Ptong-nhavesinh =20+ 144 =164 (W)

4) PHONG BEP

chiéu dai = 3,4(m), chiéu rong = 2,4(m), chiéu cao=3,5(m)
Dién tich S = 8,16(m?), thé tich T = 28,56(m°)
Do roi yéu cau: Ei. = 300(lux) theo TCVN 8794
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- Chon hé chiéu sang chung, khong nhitng bé mat 1am viéc duoc chiéu sang ma
tat ca moi noi trong phong duoc chiéu sang.
- Chon boéng dén loai béng huynh quang mau trang ngay 6500k (standard
26mm) Ra=75pd, P=36W, @4 = 2500(Im)
- Chon b dén loai profil laque, cap bo dén: 0,58D, hiéu suat truc tiép ng=0,58.
S dén trén bo: 2, quang thong cac bong trén mot bd 5000(Im),  Lgoc max =
1,35y , Lngang max = 1,6N.
- Phan bd cac dén: cach tran h’=0, bé mic lam viéc 0,8(m), chiéu cao dén so vai
bé mit lam viéc: hy = 2,7(m)
- Chi s0 dia diem:
K — ab _ 3,4.2,4

hie(a+b) 2,7(3.4+2.4)
- Hé s6 bu d = 1,25 it bui (tra bang)
- Ti s6 treo:

h'
f= =]
/ h'+h,

= 0.52

- Hé s str dung:

K:« = 'r?.'..i“d +}?.'“|'

trong do6: ng, ; - hiéu suat truc tiép va gian tiép cua bo dén
Ug,U; - hé s6 ¢6 ich tng v6i nhom truc tiép va gian tiép
Ta c6: Hé s6 phan xa tran (mau trang) Py, = 0,7 (tra bang)
Hé s6 phan xa tuong (vat ligu xi mang) Pyong= 0,5 (tra bang)
Hé s6 phan xa san (vat liéu gach) P, = 0,2 (tra bang)
Hé sb phan xa san (vat liéu gach) Pg, = 0,2 (tra bang)

_E_Sd _100.18,72.1,25
g g 0,3422

i

Y = 6838 (Im),
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Pu  _6838
5000

N 36

hoden =
q

cachangba

Vay bo dén can lap 14 2 bo
Vay ta ¢ cong suat chiéu sang phong bép la:
Pehicu sing=2*2%*36=144(W)

Ta chon quat ldp dat cho phong 1a quat tran.

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

Vay ta ¢ cong suat phu tai ctia phong bép 1a :

P = 61(W)

Phong duoc trang bi lap dat 1a 4 6 cam loai cim 2 chau 16A Sino S18AU3
V6i cong suat Pocam = 300 (W)

=> Pjcsm-phongannghi = 300 . 2 =600 (W)

Tir cong suat chiéu sang Pe va cong suit dong luc Py ta co cong suét tong
cua phong hoc nhu sau:

* Pténg-ph(‘)ngénnghi = PCS + PdI + Pécém = 1405 (W)

Tén phu | P (W) Pa(W) | Pécim(W) | Pram ma(HP) Pténg

tai

01-phong | 144 61 600 X 805

khéach

02-phong | 144*2 61*2 | 600*2 1(HP)*2 (1610(W)+1(HP))*2
ngu

01-wC 144 20 X X 164

0l-phong | 144 61 600 805

bép

01 canho | 720 264 2400 2(hp) 3384(W)+2(HP)
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Tinh toan ti phan phéi cin ho
Pes =720 W

Pdl =264 W

Pg cim = 2400 W

Pa, = 2(hp) < 1500 (W)

U, = 220V
[=—2 =
U.Cosgp
[ = P Ics IdI Iéca“im Idh
U. Cosga 4 1.5 13.6 8.5
Cb 1b16A |Cb1bl6A | Cblbl6A Cb1b16A
2C*2.5mm? | 2C*2.5mm® |2C*2.5mm? |2C*2.5mm?’

|, khoang 29A nén ta chon CB loai 100AF kiéu ABH103a do LG ché tao
Chon day tu cép dién can ho: 2C*6mm?

1.2XAC DINH CONG SUAT PHU TAI TINH TOAN CUA 1 TANG

Do thiét ké ctia khu chung cu tai dinh cw Pang Lam-Hai Phong c6 thiét ké 1a
1 tang gom 18 can ho gidng nhau nén cong sut phu tai tinh toan cua 1 tang
gom:

Ptang=Pcan ho*18+P s hanh tang

1.2.1Céng suat phu tadi tinh toan ctia 18 can hd
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*)PHONG KHACH:
Ta tién hanh theo phuong phap chiéu roi tiéu chuan nhu sau:
Chiéu dai a=5(m) ; chiéu rong b=3,6(m) ; chiéu cao h=3,5 (m), dién tich
S=18(m°)
Thé tich phong T=63(m°)
Do chiéu roi yéu cau: Ei, = 300(lux) theo TCVN8794
chon hé chiéu sang chung, khong nhirng bé mit 1am viéc duoc chiéu sang ma moi
noi trong phong duov=cu chiéu sang.
chon bong dén huynh quang loai mau tring ngay 6500k (standard 26mm)
Ra=75pd, p=36W, ®4=2500(Im)
Chon bo dén loai profil laque, cdp b dén: 0,58D, hiéu suat truc tiép 14=0,58. S6

deén trén bd: 2, quang thong cac bong trén mdt bo 5000(Im), Lgoc max = 1,35hy ,
Lgang max = 1,6N.
Phan bd cac dén: cach tran h’=0, bé mac 1lam viéc 0,8(m), chiéu cao dén so voi bé
mat lam viéc: hy = 2,7(m)
Chi s6 dia diem:

ab 5.3,6

K= hee(a+b) - 2,7(5+3,6) =078 (2.2.1)

Hé s6 bu d = 1,25 it bui (tra bang)
Ti sd treo:
I

[ = =]
/ h'+h,
Hé sb str dung:
K:« = 'r?.'..i“d + }?.'“I'

trong do6: ng, ; - hiéu suat truc tiép va gian tiép cua bo dén
Ug,Ui - hé $6 ¢6 ich tng v&i nhém truc tiép va gian tiép

Ta c6: Hé s6 phan xa tran (mau trang) Py, = 0,7 (tra bang)
Hé sb phan xa tuong (vat ligu xi mang) Pyong= 0,5 (tra bang)

Hé s6 phan xa san (vat liéu gach) Py, = 0,2 (tra bang)
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T chi s6 dia diém K=0.78 , cap bo dén: 0,58D va hé sé phan xa tran, tuong, san ta
tra bang duogc gia tri ug = 0,73
K,=0,58.0,73=0,42

_E_Sd _100.18,72.1,25

D, = 6838 (Im),
o T g 0,3422
D, )
'n"'rhn-.a'en = _— = ﬁ838 =136
B 5000

cachongbo

S6 dén can lap 1a 2 bo.

Vy ta co cong suat chiéu sang cia phong:
Pes/t phong = 2 - 2 . 36 = 144(W)
Phu tai dong luc
Ta chon quat lap dit cho phong 1a quat tran va theo kinh nghiém ta liy gan
dung 1a 15 m?%/ 1 quat tran.
Chon loai quat treo tran c6 coéng suit P = 61W luu luong gié Q = 213
(m3/min)
Phong hoc duoc trang bi lap dit 2 6 cam dién loai cam 2 chau 16A Sino
S18AU3 Véi cong suét Pogam = 300 (W)
Tir cong suat chiéu sang Pe va cong suat dong luc Py ta co cong suét tong
cua phong khach:
P phong khach=Pchiéu singPdong ee=144+61+300=505(W)
Vay cong suat tong phong khach cia 18 can ho:
Ppk-1 tang=505*18=9090 (W)

*PHONG NGU
chiéu dai 3,4m ; chiéu rong 3,01 (m).

Dién tich: S = 10,23 (m®); Thé tich: T= 35,82 (m°)
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Ee = 100(lux), bong dén loai béng huynh quang mau tring ngdy 6500k
(standard 26mm).

Ra = 75pd, P = 36W, @4 = 2500(Im), bo dén loai profil paralume lauge, cip bo
dén : 0,58D, quang thong cac bong trén mot bo: 5000(Im), hy = 2,7 (m), chi s6
dia diém:

K = ah 433:9 D"E;I.-r Pj’mn = D'T" l'f'].‘uu'.'!' =U

“h(a+h) 2748439

LA
-

P:u.'lr = UZ ’ ug"

_E_Sd _100.18,72.1,25

Pus =7k 0adan on38(m),
{D. .
'n"rhnien = X = ﬁﬁ}g =1.36
q).-_'ac.’:mg B EUDQ

S6 dén can lap 1a 2 bo.

Viy ta c6 cong suat chiéu sang ctia phong:

Pes-phongngu= 2 . 2 . 36 = 144(W)

Phu tai dong luc:

Ta chon quat lap dit cho phong 1a quat tran va theo kinh nghiém ta lay gan dung 1a
15 m?/ 1 quat tran.

Chon loai quat treo tran c6 cong suat P = 61W luu luong gié Q =213 (m3/min)
Pdl-ph(‘)ng ngu— 61 (W)

Phong hoc duoc trang bi ldp dat 3 6 cam dién loai cdm 2 chau 16A Sino S18AU3
V6i cong suat Pocan = 600 (W)

Pécim-phongthiétni = 3 - 600 = 1800 (W)

Pé tao khong khi mat mé cho phong ta 1ap thém may lanh cho phong.

26



Ta chon loai may lanh TOSHIBA RAS-18N3KCV-V/18N3ACV-V cong suit 2HP
dé lap cho phong. Ta trang bi 2 diéu hoa v6i cong suat 1HP/1diéu hoa cho 1 phong
ngu.

Plamiann = 1HP (twong duong véi 9000BTU)
Tir cong suét chiéu sang P cong suét dong luc Py, cong suat 6 cim Py va cong
suat 1am lanh ta c6 cong suat tong cua 2 phong ngii nhu sau:

Pténg-1phongngu = Pes + Pai + Pécim + Pramiann = 2005(W)+1(HP)

Do cin ho c¢6 2 phong ngu giong nhau nén:

Pténg 2phong=2" Pténg-1phongngu=4010(W)+2(HP)
Vay tong cong suat phong ngu 1 tang 1a

Ppn-1ting= (4010(W)+2(HP))*18=72180(W)+36(HP)

*)NHA VE SINH
chiéu dai 5m ; chiéu rong 1.83(m).

Dién tich: S=9.15(m?  ; Thé tich: T=32.03 (m°)
E. = 100(lux), bong dén loai béng huynh quang mau tring ngdy 6500k

(standard 26mm).
Ra = 75pd, P = 36W, @4 = 2500(Im), bo dén loai profil paralume lauge, cp bo
dén : 0,58D, quang thong cac bong trén mot bo: 5000(Im), hy = 2,7 (m), chi s6
dia diem:
K = ab _ 5.1,83 _
hit(a+b) 2,7(5+ 1,83)

Ta c6: Hé s6 phan xa tran (mau trang) Pys, = 0,7 (tra bang)

0.5

Hé s6 phan xa tudng (vat liéu xi mang) Pyong = 0,5 (tra bang)

Hé s6 phan xa san (vat liéu gach) Py, = 0,2 (tra bang)

_E_Sd _100.18,72.1,25

tong = 6832”[]‘1}
K, 0,3422

M
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®,. 6838

N = —2 = =
' 5000

hoden ':I:" 3 ﬁ'

cachangba

S6 dén can lap 1a 2 bo.
Vay ta c6 cong suat chiéu sang cuia phong:
Pes-nhavesinn = 2 - 2 . 36 = 144(W)
Phu tai dong luc: Nha vé sinh can Iap quat thong gid
Boi s trao d6i khong khi ctia nha vé sinh X=10 lan/gio theo TCVN 5687 2010
Tir thé tich phong ta c6 thé tinh dugc lugng khi luu chuyén cua phong
Tg=T.X=3203.10=320,3 (m%h)
Ta chon loai quat thong gié Panasonic FV-20RL7 luu lugng gié 546 m*/h cong
suat P=20W
Vay ta lap dit 1 quat thong gié cho nha vé sinh P=20 (W)
Cong suat tong ciia nha vé sinh:
Piong-nhavesinn = 20 + 144 = 164 (W)
Vay tong cong suat nha vé sinh 1 tang 1a
Puwc-1ting = 164*18= 2852(W)

*)PHONG BEP ‘ ‘
chiéu dai = 3,4(m), chiéu rong = 2,4(m), chiéu cao=3,5(m)

Dién tich S = 8,16(m?), thé tich T = 28,56(m°)
Do roi yéu cau: Ei. = 300(lux) theo TCVN 8794

Chon hé chiéu sang chung, khong nhitng bé mit 1am viéc duoc chiéu sang ma tat

ca moi noi trong phong duoc chiéu sang.
Chon bong dén loai bong huynh quang mau trang ngay 6500k (standard 26mm)
Ra=75pd, P=36W, @4 = 2500(Im)
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- Chon bo deén loai profil laque, cap bo dén: 0,58D, hiéu suat truc tiép ng=0,58.
S6 dén trén bo: 2, quang théng cac bong trén mot bo 5000(Im),  Lgoc max =
1,35Ny , Lngang max = 1,6N4.
Phan bd cac dén: cach tran h’=0, bé mac 1lam viéc 0,8(m), chiéu cao dén so voi bé
mat lam viéc: hy = 2,7(m)
Chi s6 dia diém:
K = ab _ 3,4.2,4
he(a+b) 2734 +24)
Hé s6 bu d = 1,25 it bui (tra bang)
Ti s6 treo:

h'
= = ﬂ
/ h'+h,

= 0.52

Hé s6 sur dung:

K:« = 'r?.'..‘“ﬂ' +}?.'“|'

trong d6: ng, i - hiéu suat truc tiép va gian tiép cua bo dén
Ug,U; - hé 6 ¢6 ich ttng v&i nhom truc tiép va gian tiép
Ta c6: Hé s6 phan Xa tran (mau trang) Pyan = 0,7 (tra bang)
Hé s6 phan xa tudng (vat liéu xi mang) Pyong = 0,5 (tra bang)
Hé sb phan xa san (vat liéu gach) P, = 0,2 (tra bang)

Hé sb phan xa san (vat liéu gach) Pg, = 0,2 (tra bang)

_E_Sd _100.18,72.1,25

Py = 6838 (Im),
N K, 03422
M. )
'n"rhnu'en = S = ﬁ338 =1.36
m.:ac.’:m_r‘- B SUDG

Vay bo dén can lip 1a 2 bd
Vay ta ¢ cong suat chiéu sang phong bép la:
Pehicu sing=2%2*36=144(W)

Ta chon quat ldp dat cho phong 1a quat tran.
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Chon loai quat treo tran c6 coéng suit P = 61W luu luong gio Q = 213
(m3/min)
Viy ta c6 cong suat phu tai ctia phong bép 1a :
Par=61(W)
Phong dugc trang bi lap dat 1a 4 6 cam loai cam 2 chau 16A Sino S18AU3
Voi cong suat Pocam = 300 (W)
Pécim-phongannghi = 300 . 4 = 1200 (W)
Tir cong suat chiéu sang Pe va cong suat dong luc Py ta co cong suét tong
cua phong nhu sau:
Pténg-phongannghi = Pes + Pai + Pécsm = 1405 (W)
Vay tong cong suat cua phong bép 1 tang 1a
Ppb-1ting = 1405*18= 25290 (W)

VAy tdng cong suét phu tai ciia 18 cin ho :
P18 canho = 9090(W)+2852(W)+25290(W)+72180(W)+36(HP)
=109410(W)+36(HP)

2.2.2Cong suat phu tai tinh toan chiéu sang hanh lang
Chiéu sang hanh lang st dung dén 6p tran dién quang kiéu tron 21W ta sir
dung 10 bong cho 1 tang (phan chia déu khoang cach giita cac bong)
Pes-hanh 1ang=21*10=210(W)
Vay tong cong suat phu tai tinh toan cua 1 ting la:
P1 ting=109410(W)+36(HP)+210(W)=109620(W)+36(HP)

1.2.3 CONG SUAT PHU TAl TOA NHA TAI DPINH CU PANG LAM

Do thiét ké toa nha 3 tang gidng nhau nén ta c6 tong cong sut phu tai tinh toan
Cua toa nha la:
Proanha=P1tang *3=328860(W)+108(HP)
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Tinh toan ti phan phéi cin ho
0l canhy 720 264 2400 2(hp)
Pes =720 W
Pa =264 W
P§ cim = 2400 W
Pa, = 2(hp) < 1500 (W)

U, = 220V
P
I = =>
U.Cosg
[ = P Ies i I 4 csm

Cb 1b16A  Cb1bl6A  Cblbl6A
2C*2.5mm?  2C*2.5mm? 2C*2.5mm?

3384(W)+2(HP)

Idh

8.5

Cb1b16A
2C*2.5mm?

le» khoang 29A nén ta chon CB loai 100AF kiéu ABH103a do LG ché tao

Chon day tu cép dién can ho: 2C*6mm*
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Chuong I1: CHON PHUONG AN CUNG CAP DPIEN CHO KHU NHA O 3
TANG TAI PINH CU PANG LAM-HAI PHONG
2.1. CAC PHUONG AN CUNG CAP DIEN

Mang dién ha ap ¢ day duoc hiéu 1a mang dong luc hoic chiéu sang véi cap
dién ap thuong 13 380/220V. So dd ndi day cua mang dong luc ¢ hai dang co ban
12 mang hinh tia v4 mang phan nhanh va wu khuyét diém ciia chung nhu sau:

> So dd hinh tia c6 vu diém 1a néi day r6 rang, mdi ho dung dién dugc cip tir
mot duong ddy, do d6 chung it anh hudng lan nhau d6 tin cay cung cip dién
tuong dbi cao d& thuc hién bién phap bao vé va ty dong hoa cao d& van hanh
bao quan.

> Khuyét diém caa n6 1a vén dau tu 16n, vi vay so dd ndi day hinh tia duoc
dung cung cap dién cho cac ho tiéu thu loai 1 va loai 2.

> So d6 phan nhanh c6 uu khuyét diém nguoc lai so véi so d6 hinh tia vi vay

loai so d6 nay dugc dung khi cung cap dién cho cac ho tieu thy loai 2 va 3.

Trong thyc té nguoi ta thuong két hop hai dang so d6 co ban d6 thanh
nhitng so d6 hdn hop dé nang cao do tin cdy va linh hoat cta so do ngudi ta thudng
dat cac mach du phong chung hoac riéng.

Céc dang so db:

I RN 111D

Hinh 2.1: So do hinh tia
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> So dd hinh tia dugc cung cip cho cac phu tai phan tan. Tir thanh cai cua
tram bién ap c6 cac duong diy dan dén cac ta phan phdi dong luc. Tir cac ti
phan phoi dong luc cé cac dudong diy dan dén phu tai.

> Loai so d6 nay co do tin cay tuong dbi cai, né thuong dung trong cic phan
xudng co cac thiét bi phan tan trén dién rong nhu xudng gia cong co khi 1ap
rap, dét, soi...

> So d0 hinh tia ding cung cip cho cac phu tai tap trung co cong suat tuong
d6i 16n nhu cac tram bom: 10 nung tram khi nén...trong so d6 nay tir thanh
cai cuia tram bién ap ¢ cac duong day cung cp thang cho cac phu tai

> So dd phan nhanh: thuong duoc dung trong cic phan xudng cé phu tai

khong quan trong

N

BN
N

Hinh 2.2: So do6 phédn nhéanh

- So d6 nay thudng duoc dung trong cac phan xudng c6 phu tai trong ddi 16n va
phan bd déu trén dién tich rong. Nho ¢6 cac thanh cai chay doc theo phan xuong

mang c6 thé tai dugc cong sudt 16n giam dugc cac ton that vé cong suat va dién ap

33



I &
—_—
_
+ * [
_®
—
——————#
— |
—

Hinh 2.3: So d6 mdy bién dp dwong truc
- So d6 may bién ap duong tryc. Loai so d6 nay thuong dugc dung dé cung cap
cho cac phu tai phan bb rai theo chiéu dai.
2.2. LUA CHON PHUONG AN CAP PIEN CHO KHU NHA O.
=> V¢i vu nhuge diém cua cac loai so dd nhu trén ta nhan thay vai nhimg dic
diém khu nha ¢ va dé dam bao tinh kinh té k¥ thuat ta lua chon phuong 4n cung

cap dién bang so d6 hinh tia két hop véi so dd duong truc dé cap dién cho tkhu nha

2
O.
¥
s =d_5n
llll.k (ER)
— ('Ji.-:_f‘.[ [4 Ic_";T':IJ E'II.R.H;ILI‘ e -
= 3 E E =
1=7n r@t Tang 1 Thng 2 T
Rz l-."ll H2 - -
J? | MNE MHOR 2 j
PHCIR 5 "I.I s 3 Be1 lII-IZJ CHAS
f 3 I_ RS

Hinh 2.4. So dé téng qudt khu nha &
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2.3. LUA CHON DAY DAN.

2.3.1. Phwong phap lwa chon tiét dién day dan.

1) Chon tiét dién diy din theo ton hao dién ap cho phép.

Truéc hét xac dinh thanh phan phan khang cta ton hao dién ap cho phép:

.I'jl..[_, EQfIﬂ
u

Xac dinh thanh phan tac dung cua tén hao dién ap cho phép:

AU,= AU,,- AU

Tiét dién day dan duoc xac dinh nhu sau:

_LIPili
y UAUy

Trong do:
Xy —thuomg co gia tri tir 0,35-0,4
Pi- cong sudt tac dung trén doan day thir 1,LkW
l;- chiéu dai doan day thir i, m
U- dién ap dinh mire cua duong day, kV
AU,- thanh phan tac dung, V

y- dién din cua vit lidu Q.m mm-
Can clr vao gia tri F dé lya chon day dan ung véi thang tiét dién gan nhat vé
phia trén, sau d6 kiém tra lai ton hao dién ap thuc té cua day din vira chon.
2) X4c dinh tiét dién day din theo chi phi kim loai cyc tiéu
- Puong day khong phan nhanh: Tiét dién ciia duong diy khong phan nhanh

gom nhiéu doan duoc xac dinh truéc hét tir doan day cudi cing (doan thi n):

N
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Tiét dién cua cac doan day khac theo biéu thuc:

F i=F[l J::ri

P,- cong suat tac dung trén doan day thir n

AU.- duge xdc dinh bang céng thire & phuong phap |

Péi voi duong day phan nhanh, trude hét xac dinh thanh phan tac dung cua tén hao

dién 4p cho phép trén duong day chung theo biéu thic:

Alr
AUy =———
=L
\ Polg

Tiét dién day dan trén doan dau dugc xac dinh:

_ Bl
0 yuau,

Py va ly 1a cong suat tac dung chay trén doan day chung va chiéu dai

Chon day dan c6 tiét dién gan Fo nhat vé phia rtén xac dinh thanh phan tac dung

cua ton hao dién ap thuc té trén doan day dau:

Poroln
i

AUgge =

Thanh phan tac dung cta ton hao dién ap cho phép trén cac doan ddy phan nhanh
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AUpg; = AUg- AUpgy

Tiét dién day dan cua cac doan day phan nhanh duoc xac dinh:

_ Bkl B _ Bl
'y uAUg, 2y UAUg,

Trong do:

P., |. - céng sudt tic dung va chiéu dai cia doan diy phan nhanh thir i

3)
X4c dinh tiét dién day din theo mat d¢ dong dién khong doi
Phuong phép nay duoc ap dung khi thoi gian str dung cong suit cuc dai Ty
nho.
Cac budc xac dinh AU; tuong tu nhu phuong phap khéc, sau do xac dinh mat do
dong dién khong d6i theo biéu thuc:

¥ AUg
V3 Il lcose;

j =
trong do:
cosg;- hé s6 cdng sudt tuong tng & doan day thir i.
Vol mat dd dong dign 1, ta xdc dinh dugc tict dién day déan trén cac doan:
Fi=2,Fa=2, . . F=2
4 4

4) Xac dinh tiét dién day dan theo mat dé dong dién cho phép ciia day din
Theo phuong phap nay tiét dién diy dan duoc chon theo diéu kién

Ilv— Icp
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l,- dong dién cho phép tng véi tung loai day dan, ohu thudc vao nhiét do
d6t nong cho phép cua ching.
5) Phwong phap chon tiét di¢n day din theo diéu kién phat néng

Khi c6 dong dién chay qua diy dan va day cap thi vat dan bi néng, néu nhiét
d6 day dan qua cao c6 thé lam cho chung bi hu hong hoic giam tudi tho. Mit khac,
d6 bén co hoc cua kim loai dan dién ciing bi giam xuéng. Do vdy nha chét tao quy
dinh nhiét @6 cho phép ddi véi mdi loai day dan va day cap.
biéu kién chon day dan:

K*K,*I_21,

SY - -
UK *K,

Trong do:

K,: 1a hé s6 hiéu chinh nhiét ¢ (ng voi moi trudng dit day cap

K : 12 hé s6 hiéu chinh nhiét @6 ké dén sé luong day hodc cap di

lcp: dong dién 1au dai cho phép tng véi tiét dién day hodc cap dinh lya chon
Dong dién cho phép 1a dong dién 16n nahat c6 thé chay qua day dan trong thoi gian
khong han ché ma khong lam cho nhiét do ctia né vuot qua tri sb cho phép.

6) Chon tiét dién day dan ciia mang dién chiéu sang

F = —ap
CAUgp%

Trong d6: M- momen tai cia cic nhanh co cing sé luong day dan voi
duong truc chinh
Mj- momen tai cua cac nyhanh cé cung s6 luong day dan khac
V&1 nhom trén
M - Pl momen tai
AUq% - hao tén dién ap cho phép, %
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C=vy U2 10° hé sb phu thudc vao ciu triac mang dién

a - hé sb quy d6i, phu thudc vao két cdu mang dién
Tra bang trong sach “BAI TAP CUNG CAP DIEN” cua tac gia TRAN QUANG
KHANH
2.3.2. Lwa chon tiét dién day din
- Ta tién hanh lya chon tiét dién day dan theo phuong phap diéu kién phat nong:
- Hé s6 hiéu chinh nhiét &6 tng véi moi truong dat day cap Ki= 1 (tra bang)
- Hé sb hiéu chinh nhiét do ké dén sé luong day hodc cap di chung 1 ranh K,=0,8
- Lwa chon tiét dién ddy trung tinh: Theo tiéu chuan quéc té IEC thi cac mach mot
pha c6 tiét dién <16mm? (Cu) hodc 25mm? (Al) luc dé ta chon tiét dién day trung
tinh can bang vai tiét dién day pha. Hé théng day trung tinh bang tiét dién diy pha
hoac chon nho hon day pha vai diéu kién 1a: Dong chay trong ddy trung tinh trong
diéu kién 1am viéc binh thuong nho hon gia tri cho phép Iy. Cong suat tai 1 pha nho
hon 10% so véi tai 3 pha can bang. Day trung tinh c6 bao vé chdng ngan mach. Do
nhitng diéu Kién néu trén nén ta chon tiét dién day trung tinh bang voi tiét dién day

pha.
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e
W' L ]

WIE=T
o
<1 =Cm

| =T Tang trée Tang Tang 2
L21=Tm & - © L3 1=2m

I
.',.- P /.k'l:_-.
(ST \ 5
%, I PR | | MHOM 2 ;:
/‘J CE3 _‘.-'J CR3z .,.-J CB33 ,-) CE14 I'J B ;.J . _..El o
MNHOM 5 ! £ cBal f cBaz focnas
& g = o g g =l S cBs
1 x 1 i i i I 8
&l = x| = = = =
) b s PRGN 4
Ting Thig 1 Ting Ehis Thng . Lo
- trdt

- Véi doan | ta co:
Gié tr1 dong dién tinh toan
Tong cong suat Sy = 218,148 KVA

S, 218,148

BU  Bo4

Véi 1, > 394(A) tra bang ta lya chon loai day céap ddng 1 16i, cach dién PVC do

I, . = =314,87 (A)

CADIVI ché tao co tiét dién day 150mm?* dong dién cho phép 420(A)
Gia tri1 Xo va rg cia duong day: ro = 0,124 (QQ/Km)Z

L4y trung binh xo = 0,08(CQ/Km)

Z10 = 0,248 +.0,16(mQ/Km)

- Véi doan |y ta ¢6: 1, = 7,4m

Tong cong suit trén doan day: Sy = 171 KVA

I, = =247 A
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T cong thuc Ky Ky g > I ta co thé tinh dugc gia tri dong dién cho phép ctia doan

day nhu sau:

- e 247 _ 309(A)
K.K, 1.0,8 ‘
Véi I, >309(A) tra bang ta luya chon loai day cap dong 1 161, cach di¢n do PVC do
CADIVI ché tao co tiét dién day 100mm® dong dién cho phép 312(A)
Gi4 tr1 Xp va rg cia duong day: ro = 0,184(€2/Km)
L4y trung binh x, = 0,08(€/Km)
Zl, =1,3616 +.0,592(mC/Km)

- Véi doan Ill ta co: Ill =4,5m

I

Cong sut tinh toan tong trén doan day 1a: Sy = 114,637 KVA

115

., =
t_l, ‘VE-DH

Tu cong thuc Ky Ky g > I ta co thé tinh dugc gid tri dong dién cho phép cua doan

=166 A

day nhu sau:

>t 100 g

PT KK, 108 (‘ )

Véi g, > 208(A) tra bang ta lua chon loai day cap dong 1 151, cach dién PVC do
CADIVI ché tao co tiét dién ddy 90mm’ dong dién cho phép 234(A)

Gi4 tr1 Xg va rg cia duong day: ro = 0,309(€2/Km)

IC

L4y trung binh x, = 0,08

Zl1; =1,3905 +j.0,36(m€/Km)

- Vi doan ly1; ta ¢6: |1 = 2m

Gi4 tri dong dién tinh toan: Sy = 65,531KVA
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Tu cong thuc Ky K; 1y > I ta ¢6 thé tinh duoc gia tri dong dién cho phép cua doan
day nhu sau:

Itt
> =
P=KK, 108 ‘
Véi I, > 119(A) tra bang ta lya chon loai day cap dong 1 161, cach dign PVC do

CADIVI ché tao co tiét dién day 22mm’ dong dién cho phép 122(A)

I, = 119(4)

Gi4 tr1 Xp va rg cia duong day: ro = 0,84(€2/Km)
L4y trung binh x, = 0

Zl113 = 1,68(m€/Km)

- Véi doan ly1, ta ¢6: |1 = 5m

Gia tri dong dién tinh toan: Sy = 30KVA

1 = 30 =434
b 30,4

Tu cong thuc Ky K; 1y > I ta ¢o thé tinh duoc gia tri dong dién cho phép ciia doan
day nhu sau:

Itt
> = = 54(4
P= KK, 10,8 A)

Véi g, > 54(A) tra bang ta lya chon loai day céap dong 1 16i, cach dién PVC do
CADIVI ché tao co tiét dién day 8mm® dong dién cho phép 66(A)
Gi4 tri Xg va rg clia duong day: ro = 2,31(€2/Km)

I

L4y trung binh x = 0
Z|112 = 11,55(1’1’19/1(1’1’1)
- Voi dOZ_ln |113 ta co: |113 =10m

Gié tr1 dong dién tinh toan: Sy = 1I9KVA

9 =274

{ , = =
i _ls ﬁID=4

Tu cong thuc Ky K; Iy > 1y ta o thé tinh dugc gia tri dong dién cho phép ciia doan

day nhu sau:
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Itt
> = = 34(4
P= KK, 10,8 (A)

Vi I, > 34(A) tra bang ta lya chon loai day cap dong 1 16i, cach dién PVC do
CADIVI ché tao co tiét dién day 3,5mm? dong dién cho phép 41(A)
Gia tri Xg va rg cia duong day: ro = 5,3(€2/Km)

I

L4y trung binh x, = 0

Zl113 = 53(mCQ/Km)

- Véi doan I ta c6: 1, = 13,1m

Gia tri dong dién tinh toan: Sy = S6KVA
56

J3.0.4

Tu cong thuc Ky K; Iy > I ta ¢ thé tinh duoc gia tri dong dién cho phép ciia doan

=R14

! oL =

day nhu sau:

Ipe
> =
»=K.K, 108 ‘
Véi I, > 101(A) tra bang ta lya chon loai day cap dong 1 151, cach dién PVC do

CADIVI ché tao co tiét dién day 22mm? dong dién cho phép 122(A)

I, = 101(4)

Gi4 tr1 Xp va rg cia duong day: ro = 0,84(€2/Km)
L4y trung binh x, = 0

Zl; = 11(m€/Km)

- Véi doan Iy, ta co: |1 = 13,1m

Gia tri dong dién tinh toan: Sy = 49KVA

I, , =—=——=TI4
w_t, \E.ﬂu-“'r

Tu cong thuc Ky K; 1, > I ta ¢6 thé tinh duoc gia tr1 dong dién cho phép cua doan
day nhu sau:

I, 71

I, > =
»=K,K, 10,8

= 89(4)
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Vi I, > 89(A) tra bang ta lya chon loai day cap dong 1 16i, cach dién PVC do
CADIVI ché tao co tiét dién day 16mm? dong dién cho phép 108(A)
Gia tri Xg va rg cia duong day: ro = 1,15(Q/Km)
L4y trung binh x, = 0
Zl15; = 8,05(m€/Km)
- Vi doan ly;; ta ¢6: |3 = 2m
Gi4 tri dong dién tinh toan: Sy = 15KVA
15

I, =
- 30,4

Tu cong thuc Ky K; 1, > I ta ¢6 thé tinh dugc gia tr1 dong dién cho phep cua doan

=224

day nhu sau:

Iy
> =
»=K.K, 108 ‘
Véi |, > 28(A) tra bang ta lya chon loai day cap dong 1 161, cach dién PVC do

CADVI ché tao co tiét dién day 2mm® dong dién cho phép 29(A)

IC

= 28(4)

Gi4 tr1 Xp va rg cia duong day: ro = 9,43(€Q2/Km)
L4y trung binh x, = 0
Zly1; = 18,86(mCQ/Km)
- Véi doan 51, ta ¢6: | = 5m
Gia tri dong dién tinh toan: Sy = 21KVA
21

ol T ﬁ[}_‘

Tu cong thuc Ky K; 1, > I ta ¢6 thé tinh duogc gia tr1 dong dién cho phép cua doan

! =304

day nhu sau:

I, 30

I, = =
°=KK, 10,8

= 38(4)
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Vi I, > 38(A) tra bang ta lya chon loai day cap dong 1 16i, cach dién PVC do
CADIVI ché tao co tiét dién day 4mm? dong dién cho phép 47(A)
Gia tri Xg va rg cia duong day: ro = 4,61(Q/Km)
L4y trung binh x, = 0
Zl51, = 23,05(mE/Km)
- Vi doan I3 ta ¢6: |13 = 5m
Gia tri dong dién tinh toan: Sy = 10KVA
10

m_l: =’\I§D—I-

! =144

Tu cong thuc Ky K; 1y > I ta ¢o thé tinh duoc gia tri dong dién cho phép ciia doan
day nhu sau:

Itt
> = = 18(4
P= KK, 10,8 A)

Véi I, > 18(A) tra bang ta lya chon loai day céap ddng 1 18i, cach dién PVC do
CADIVI ché tao co tiét dién day 1mm® dong dién cho phép 18(A)
Gi4 tri Xg va rg clia duong day: rp = 18,1(€2/Km)

I

L4y trung binh x, = 0
Z|213 = 18,1(1ﬂQ/KH1)
- Voi dOi.ln |214 ta co: |214 =30m

Gia tri dong dién tinh toan: Sy = 15KVA

15000
‘lli._'- = j:r_:\'.-.'ﬁu-':-"--'?”-?"'”'l - 225" )

68,24

Tu cong thuc Ky K; 1y > I ta ¢6 thé tinh duogc gia tri dong dién cho phép cua doan

day nhu sau:

I, 682
= 75,78(A)

I, > =
?=K,K, 10,8
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Vi g, > 75,78(A) tra bang ta lua chon loai day cap dong 1 15i, cach dién PVC do
CADIVI ché tao co tiét dién day 11mm? dong dién cho phép 79(A)

Gia tri Xg va rg cia duong day: ro = 1,71(€/Km)

L4y trung binh x, = 0

Zly14 = 51,3(m&/Km)

- Véi doan I; ta c6: 13 = 27,9m

Gia tri dong dién tinh toan: Sy = 47KVA

-

47 :
I, , = =684

30,4

Tu cong thuc Ky Ky Igp > I ta co thé tinh dugc gia tri dong dién cho phép cua doan

day nhu sau:

Itt
> = = A
p= KK, 1.0,8 85(4)

Véi I, > 85(A) tra bang ta lya chon loai day céap dong 1 16i, cach dién PVC do
CADIVI ché tao co tiét dién day 14mm’ dong dién cho phép 94(A)

IC

Gi4 tri Xg va rg clia duong day: ro = 1,33(€2/Km)
L4y trung binh x, = 0

Zl3=37,107(m/Km)

- Véi doan I3, ta co: I3 =2m

Gia tri dong dién tinh toan: Sy = 37TkVA

37

I =—21 534
i [3.0,4

Tu cong thuc Ky K; 1y > I ta ¢6 thé tinh duogc gia tri dong dién cho phép cua doan
day nhu sau:

Itt

I, = =
°=KK, 10,8

= 66(4)
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Vi I, > 66(A) tra bang ta lya chon loai day cap dong 1 16i, cach dién PVC do
CADIVI ché tao co tiét dién day 10mm? dong dién cho phép 73(A)
Gia tri Xg va rg cia duong day: ro = 1,83(Q2/Km)
L4y trung binh x, = 0
Zl3; = 3,66(mQ/Km)
- Vi doan l3;; ta ¢6: l3; = 2m
Gi4 tri dong dién tinh toan: Sy = 11KVA
11

ooy ‘JED—]- -

1

16(A)

Tu cong thuc Ky K; 1y > I ta ¢o thé tinh duoc gia tri dong dién cho phép ciia doan
day nhu sau:

Itt
> = = 20(4
P= KK, 10,8 A)

Véi I, > 20(A) tra bang ta lya chon loai day céap ddng 1 18i, cach dién PVC do
CADIVI ché tao co tiét dién day 2,5mm” dong dién cho phép 36(A)

I

Gi4 tri Xg va rg clia duong day: ro = 7,41(€2/Km)
L4y trung binh x, = 0
Zl31; = 15(mQQ/Km)
- Véi doan l3;; ta ¢6: I3 = 5m
Gia tri dong dién tinh toan: Sy = 14kVA
I = 14

b 30,4

Tu cong thuc Ky K; 1y > I ta ¢6 thé tinh dugc gia tri dong dién cho phép cua doan

=20(A)

day nhu sau:

Itt

I, = =
°=KK, 10,8

= 25(4)
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Vi I, > 25(A) tra bang ta lya chon loai day cap dong 1 16i, cach dién PVC do
CADIVI ché tao co tiét dién day 2mm? dong dién cho phép 29(A)

Gia tri Xg va rg cia duong day: ro = 9,43(Q/Km)

L4y trung binh x, = 0

Zl31, = 47(mCQ/Km)

- V6i doan I35 ta ¢6: I3;3 = 10m

Gia tri dong dién tinh toan: Sy = 12kVA

-

|
J3.0,4

Tu cong thuc Ky K; 1y > I ta ¢o thé tinh duoc gia tri dong dién cho phép ciia doan

=17(A)

"!r.r.r_."z_E =

day nhu sau:

Itt
> = =21(4
P= KK, 10,8 A)

Véi I, > 21(A) tra bang ta lya chon loai day céap ddng 1 18i, cach dién PVC do
CADIVI ché tao co tiét dién day 2mm* dong dién cho phép 29(A)

I

Gi4 tri Xg va rg clia duong day: ro = 9,43(€2/Km)
L4y trung binh x, = 0

Zl313 = 94,3(mC/Km)

- Véi doan I, ta ¢6: 1, =9,7m

Gia tri dong dién tinh toan: Sy = 10,144kVA
10,144

-t 30,4

Tu cong thuc Ky K; 1y > I ta ¢6 thé tinh dugc gia tri dong dién cho phép cua doan

! =14,64

day nhu sau:

I

o e _14.6_183A
= KK, 108 “A)
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I, 14,6
I = — = = =
¥ OKK, %08 18,3(4)

Véi g, > 18,3(A) tra bang ta lya chon loai day céap ddng 1 151, cach dién PVC do
CADIVI ché tao co tiét dién day 1,5mm?® dong dién cho phép 23(A)

Gia tri Xp va rg cia duong day: ro = 12,1(Q/Km)

L4y trung binh xq = 0

Zl,=113,74(m€/Km)

2.4. CHON MAY BIEN AP.

- Tram bién &p 1a mot phan tir rat quan trong cua hé thong dién, no c6 nhiém
vu tiép nhan dién nang tir hé thong, bién doi tir cip dién ap nay sang cap dién ap
khac va phan phdi cho mang dién twong ng. Trong mdi tram bién ap ngoai may
bién ap con c6 rat nhiéu thiét bi hop thanh hé thong tiép nhan va phan phdi dién
nang. Cac thiét bi phia cao ap goi 1a thiét bj phan phdi cao ap (may cat, dao cach
ly, thanh cai...) va cac thiét bi phia ha ap goi 1a thiét bi phan phdi ha 4p (thanh cai,
aptomat, cau dao, cau chay...).

Két cdu cua tram bién ap phu thudc vao loai tram, vi tri, cong dung cua
chung. Cac tram bién 4p trung gian thuong duoc xay ding véi hai dang chinh:

+ Tram bién ap ngoai troi c6 cac thiét bj phan phdi phia cao ap duogc dit &
ngoai troi cac thiét bi phan phdi phia tht cip duge dit trong céac tai dién hoic dat
trong nha.

+ Tram bién 4p trong nha: toan bo thiét bi cta tram tir phia so cap dén phia thir cip
duoc dit trong nha véi cac ti phan phdi tuong Gng.
Tat ca cac tram bién 4p can phai thoa man cac 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 cip dién lién tuc va tin cdy véi chét luong cao.

> Co kha ning md rong va phat trién.
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> C6 cac 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 1y va c6 hiéu qua kinh té cao.
Céc yéu cau trén c6 thé mau thuan voi nhau. vi vay trong tinh toan thiét ké can
phai tim 10i giai t6i uu bang cach giai cac bai toan kinh té ki thuat.

- Vi trf cua tram biét 4p c6 anh huong rat 16n dén cac chi tiéu kinh té ki thuat
ciia mang dién. Néu bi tri cua tram bién ap dit qua xa phu tai thi co thé dan dén
chat lugng dién ap bi giam, lam ton that dién nang. Néu phu tai phan tan, thi viéc
dat cac tram bién ap gan ching c6 thé dan dén sé lugng tram tiép ap tang, chi phi
cho dudng day cung cap l6n va nhu vay hiéu qua kinh té s& giam.

Vi tri tram bién ap thuong dugc dit ¢ lién k&, bén ngoai hoic & bén trong
phan xudng.

Vi tri ctia tram bién ap can phai théa man cac yéu cau co ban sau:

e An toan va lién tuc Cép dién.
e Gan trung tm phu tai, thuan tién cho ngudn cung cap di tai.
e Thao tac, van hanh, quan ly dé dang.
e Tiét kiém von dau tu va chi phi van hanh nho.
e Bio dam cac diéu kién khac nhu canh quan méi truong, c¢6 kha ning
diéu chinh cai tao thich hop, dap ung duoc khi khan cap...
2.5. CHON CB (APTOMAT)
2.5.1. Tong tré mang dién

- Tong tré may bién 4p quy vé phia ha 4p xac dinh theo cong thuc:

APy. U3 54108 iy Un%.Ujpa. 10*

2
, S dmBA SdeA
Tong tré caa cac doan duong day:

(mQ)

Zpy =

. p-l
ZL =T‘O.l.]x0.l=T+]x0.l
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p dién tré suét: cap 161 dong p = 18,84(Q.mm*/Km)
, cap 16i nhom p = 31,5 (Q.mm?*/Km)
F 14 tiét dién day dan tinh baing mm?,

L 1a chiéu dai duong day tinh bang Km.
Vi 12 mang ha 4p nén thanh phan cam khang ctia dudng day rat nho
nén ta c6 thé lay gan ding:
Xo = 0: Ddi v6i duong diy c6 F<50mm®
Xo = 0,08 (mm€/Km), d6i véi dudng diy c6 F>50mm®
Bo6 qua gia tri tong tro cia CB
- Tong tré ciia may bién ap quy vé phia ha ap:

_ APy.Ufypa-10° N Un%.UZ,p4.10%

Zps = (mQ)
P 4,1.0,38%.10° N 4.0,382.10* — 947 4+ 123 1(mQ

- Tong tré dwong day:
Z1o= 0,248 +.0,16(Q)
Zl, = 1,3616 +j.0,592(Q)
Zly; = 1,3905 +.0,36(Q)
Zlis = 1,68(Q)
Zli1, =11,55(Q)
Zly13= 53(L2)
Zly, = 11(Q)
Zl151 = 8,05(Q)
Zly = 18,86(Q)
Zly1, = 23,05(Q)
Zlys = 18,1(Q)
Zlps = 51,3(Q)
Zl3;=37,107(Q)
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Zl3 = 3,66(Q)
Zl3 = 15(Q)
Zl31, = 47(Q)
Zlg1 = 94,3(Q)
Zl, = 113,74(Q)
3.5.2. Lwya chon CB
Piéu kién chon CB:
Udmes = Udmip
lames > Tt
lcamea = In
Lwa chon CBT:
Piéu kién chon:
Udmcs = 380(V)
lames = 331(A)
lcames = 8,69(KA)
CBT Ia CB c6 dong dién phu tai chay qua la I=331(A) ta chon CB loai NS400N
do merlin gerin ché tao véi cac théng sd nhu sau:
Udmcs = 690(V)
lamce = 400(A)
lcames = TO(KA)
Lwa chon CB1:
biéu kién chon:
Udmcs = 380(V)
lames = 174(A)
leames > 8(kA)
CB1 c6 dong dién phu tai chay qua la I=174(A) nén ta chon CB loai NS250N do

merlin gerin ché tao véi cac thong sé nhu sau:
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Usmes = 690(V)
lamce = 250(A)
lcames = 8 (KA)
Lwa chon CB11:
biéu kién chon:
Udmes > 380(V)
lamce = 100(A)
lcamee = 8(kA)
CB11 c6 dong dién phu tai chay qua la I=100(A) nén ta chon CB loai NS100N do
merlin gerin ché tao véi cac thong s6 nhu sau:
Usmes = 600(V)
lamcs = 100(A)
lcames = 8 (KA)
Lwa chon CB12:
Piéu kién chon:
Ugmes > 380(V)
lamcs = 46(A)
lcames = 8(KA)
CB12 c6 dong dién phu tai chay qua la I=46(A) nén ta chon CB loai 100AF do LG
ché tao véi cac thong sé nhu sau:
Udmcs = 600(V)
lamce = 50(A)
lcames = 10 (KA)
Lwa chon CB13:
Piéu kién chon:
Udmee = 380(V)
lames = 29(A)
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lcames = 8(kA)
CB13 c6 dong dién phu tai chay qua 1a I=174(A) nén ta chon CB loai 100AF kiéu
ABH103 do LG ché tao véi cac thong sé nhu sau:
Usmes = 600(V)
lamce = 40(A)
lcamee = 10 (KA)
Lwa chon CB2:
biéu kién chon:
Udmce > 380(V)
lames > 11,5(A)
lcames = 6,7(kA)
CB2 c6 dong dién phu tai chay qua 1a I=11,5(A) nén ta chon CB loai 100AF kiéu
ABH103a do LG ché tao voi cac thong s6 nhu sau:
Usmes = 600(V)
lamce = 20(A)
lcames = 7,5 (KA)
Lwa chon CB3:
Piéu kién chon:
Ugmes > 380(V)
lamce = 74(A)
leames = 5,73(kA)
CB3 c6 dong dién phu tai chay qua 1a I=74(A) nén ta chon CB loai 100AF kiéu
ABH103a do LG ché tao véi cac thong sd nhu sau:
Udmes = 600(V)
lamce = 75(A)
lcames = 7,5 (KA)
Lwa chon CB31:
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biéu kién chon:
Ugmes > 380(V)
lamce = 22(A)
leamee = 5,73(kA)
CB31 c6 dong dién phu tai chay qua 1a I=22(A) nén ta chon CB loai 100AF kiéu
ABH103a do LG ché tao voi cac théng s6 nhu sau:
Udmes = 600(V)
lamce = 30(A)
lcames = 7,5 (KA)
Lwa chon CB32:
Piéu kién chon:
Ugmce > 380(V)
lamcs = 32(A)
leames > 5,73(kA)
CB32 c6 dong dién phu tai chay qua 1a I=32(A) nén ta chon CB loai 100AF kiéu
ABH103a do LG ché tao véi cac théng s6 nhu sau:
Udmcs = 600(V)
lamce = 40(A)
lcames = 7,5 (KA)
Lwa chon CB33:
Piéu kién chon:
Ugmes > 380(V)
lamce = 16(A)
leames = 5,73(kA)
CB33 c6 dong dién phu tai chay qua 12 I=16(A) nén ta chon CB loai 100AF kiéu
ABH103a do LG ché tao voi cac théng s6 nhu sau:
Udmes = 600(V)
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lamce = 20(A)
leames = 7,5 (KA)
Lwa chon CB34:
Piéu kién chon:
Ugmcs = 380(V)
lames = 68,2(A)
leameg = 5,73(kA)
CB34 c6 dong dién phu tai chay qua 1a I=68,2(A) nén ta chon CB loai 100AF kiéu
ABH103a do LG ché tao véi cac théng sé nhu sau:
Udmes = 600(V)
lamce = 75(A)
lcames = 10 (KA)
Lwa chon CB4:
Piéu kién chon:
Udmcs = 380(V)
lgmce = S7(A)
lcames = 4(kA)
CB4 c6 dong dién phu tai chay qua la I=57(A) nén ta chon CB loai 100AF kiéu
ABH103a do LG ché tao véi cac théng sé nhu sau:
Udmcs = 600(V)
lamce = 60(A)
lcames = 7,5 (KA)
Lwa chon CB41:
biéu kién chon:
Udmee = 380(V)
lamea = 17(A)
lcames > 4(kA)
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CB41 c6 dong dién phu tai chay qua 12 I=17(A) nén ta chon CB loai 100AF kiéu
ABH103a do LG ché tao véi cac théng sé nhu sau:
Usmes = 600(V)
lamce = 20(A)
lcamee = 7,5 (KA)
Lwa chon CB42:
biéu kién chon:
Udmcs = 380(V)
lamce = 20(A)
lcames = 4(kA)
CB42 c6 dong dién phu tai chay qua 1a I=20(A) nén ta chon CB loai 100AF kiéu
ABH103a do LG ché tao véi cac théng s6 nhu sau:
Udmes = 600(V)
lamce = 30(A)
lcames = 7,5 (KA)
Lwa chon CB43:
Piéu kién chon:
Udmcs = 380(V)
lamce = 19(A)
lcames = 4(kA)
CB43 c6 dong dién phu tai chay qua 1a I=19(A) nén ta chon CB loai 100AF kiéu
ABH103a do LG ché tao véi cac théng sé nhu sau:
Udmcs = 600(V)
lamce = 20(A)
lcames = 7,5 (KA)
Lwa chon CB5:

Piéu kién chon:
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Udmce > 380(V)

lames = 15(A)

lcames > 1,35(kA)
CBS c6 dong dién phu tai chay qua 1a I=15(A) nén ta chon CB loai 100AF kiéu
ABH103a do LG ché tao véi cac thong sd nhu sau:

Ugmce = 600(V)

lamcs = 20(A)

lcames = 7,5 (KA)

58



Chuong 111 :CHON PHUONG PHAP CHONG SET CHO KHU NHA O TAI
PINH CU PANG LAM ‘

Phwong phap hi¢n dai (sir dung diu thu sét phat tia tién dao sém ESE)

3.1 Ly thuyet 7

Nguyén 1y hoat dong: ESE hoat dong dua trén nguyén ly lam thay doi
truong dién tir chung quanh ciu tric can dugc bao vé thong qua viéc sir dung vat
liu ap dién (piezoeleetric). Cau trac dic biét cuia ESE tao sy gia ting cudng do
dién truong tai chd, tao thoi diém kich hoat sém, ting kha ning phat xa ion, nhd d6
tao duoc nhimg diéu kién 1i tuong cho viéc phat trién phong dién sét.

Cau tao ESE:

+ Pau thu: c6 hé thdng thong gié nham tao dong luu chuyén khong khi gitra
dinh va than ESE. Pau thu con lam nhiém vu bao vé than kim.

+ Than kim: dwgc 1am bang dong Xt 1i hodc inox, phia trén c6 mot hoic
nhiéu dau nhon 1am nhiém vu phat xa ion. Cac dau nay dugc lam bang thép khong
ri va duoc ludn trong dng cach dién ndi téi cac dién cuc cta bo kich thich. Than
kim ludn dugc ndi véi dién cuc ndi dat chong sét.

+ Bo kich thich 4p dién: dugc lam bang ceramic ap dién (piezoelectric
ceramic) dit phia dudi than kim, trong mot ngan cach dién, ndi véi cac dinh nhon
phat xa ion da néu trén bang cap cach dién cao ap.

* \/at lidu piezoelectric: day 1a nhiing cau trac tinh thé, trong d6 cac ludng
cuc dién da duoc 1am ting ap luc theo mot hudng dinh trudc bang cach tao cho
chung mot trudng phan cuc ban dau c6 mat do cao. Vat liéu duoc sir dung la
zircotitanate chi, rat cung, dau kim duoc pha mot 16p mong dién cuc nickel. Cac
vat liéu nay duoc ché tao thanh nhiéu doan néi tiép, véi dit tinh ap dién cua chung,
cac ceramic ndy tao ra dién ap rat cao, 1én dén 2025 kV trén nhiéu doan ndi tiép
nhau. Mtc dién ap cao nay dam bao du diéu Kién dé tao ra cac ion nhu mong
muon.

* Sy kich thich 4p dién: khi xuat hién dam may giong mang dién tich, dién
truong khi quyén & trang thai tinh, két hop véi hién tugng cong huong xay ra trong
ban than kim ESE, do ap luc duoc tao trudc, trong bo kich s€ sinh ra nhitng ap luc
bién doi nguoc nhau. Két qua 1a tai cac dau nhon, Phat xa ion s& tao ra dién thé
cao, do do tai day sinh ra mot lugng I6n ion (7,65.1010 o muc dién ap 2,56,5 kV).
Nhiing ion nay ion héa dong khi quyén xung quanh va phia trén dau thu nho hé

59



thng luu chuyén khéng khi gin trong dau thu. Piéu nay gitp 1am giam dién ap
ngudng phong dién ddng thoi lam gia tang van toc phong dién cua nod.

* Piém thu sém nhat: kha ning gia ting su kich thich ¢ truong tinh dién
thap (kha ning phat xa sém) ting cuong kha niang thu ctia kim thu sét. Nho d6 no
trér thanh diém thu sém nhat so véi céc diém khac ciia toa nha can bao vé. Céc kim
thu sét nay hoat dong ngay ca véi dong sét co cuong do thap (25 KA ang voi cac
khoang kich hoat D nho D = 10.1°® véi I 1a cudng d6 dong sét tinh bang kA).

* Vung bao vé: vung bao vé cua ESE la mdt hinh noén ¢o6 dinh 1a dau kim thu
sét ban kinh bao vé R, = f (khoang céach kich hoat sém trung binh (m) cta kim thu
sét, khoang cach kich hoat D (m) tuy theo mirc d6 bao vé).

Hién nay, nhitng truong hop giam dg tin cay cua kim thu sét Franklin da
duoc giai thich 1d rang nhd vao 1y thuyét mé hinh dién hinh hoc. Thoi gian gan
day, sy xuat hién cua cac loai dau thu sét phat xa sém (ESE — The Early Streamer
Emisson) — ma trong thuc té van hanh cho thay da khac phuc phan 1én nhitng
nhugc diém cua kim thu sét Franklin — lai chua c6 mot cach giai thich hop 1y vé
pham vi bao vé va diéu kién ton tai pham vi bao vé cia nd. Ung dung 1y thuyét mo
hinh dién hinh hoc dé giai quyét van dé trén 1a ndi dung chinh ctia phan trinh bay
nay.

Noi dung co ban cia mé hinh dién hinh hoc vé qua trinh phong dién sét:
“khi tién dao sét bat dau dinh hudng téi cong trinh nao d6 trén mat dat thi s& xay ra
mot qua trinh phong dién truc tiép trén khoang cach phong dién tir dau tién dao toi
dinh cong trinh”. Qu4 trinh nay gidng véi su phong dién trén khoang cach dai
trong phong thi nghiém. Phuong phdp dugc dua ra khao sat c6 ndéi dung nhu sau:
“cho dau tién dao sét nam tai diém ma néu xuat hién trén d6, kha ning phong dién
vao dinh cot thu 161 va mat dat 1a 16n nhat — véi khoang cach gifta chiing bang gia
tri khoang cach phong dién — dé tir 46 nhan dugc ving bao vé cia kim thu sét”.

Ta ¢ cac quan hé duoc biéu dién bai cong thirc thuc nghiém sau:

| = 25.Q°% (2.5)
D=6,72.1°° (2.6)
Trong do:

| (kA) — bién do dong dién sét

Q (C) — dién tich 16p may gidng tich dién

D (m) — khoang cach phong dién
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Nhu vay, khi tién dao sét tir trén may giéng tich dién phat trién xudng con
cach bé mat mat dat hoic cac cao trinh trén bé mat mat ¢at mot khoang cach dung
bang khoang cach phong dién thi sy phong dién s& dién ra. Néu ta gia thiét du tién
dao sét 1a tam ctia mot hinh cau cé ban kinh bang khoang cach phong dién thi gan
nhu moi diém nim trén hinh ciu déu c6 kha nang “bi sét danh”. Tai noi thuc té
dién ra su phong dién chinh 1a diém tiép xuc giita hinh cau va bo phan lién két dién
tich (trai dau) voi mat dat.

3.1.1 Vung bao vé cua ESE

Khac véi kim Franklin, ddu thu ESE c6 kha ning phat ra tia tién dao chu
dong don bat tién dao xuat phat tir ddm mAay giong tich dién hinh thanh dong sét.
Do dai tia tién dao phat ra tir dau thu duoc goi 1a do loi khoang cach, ki hiéu 1a
(m). Do do, tién dao sét sé phong dién vao dinh cot thu sét voi khoang cach (+ D)
tinh dén dinh thu sét, thay vi khoang cach D nhu di véi kim Franklin.

Trén hinh 2-10, khi tién dao sét xuét hién trén doan EF hodc GH, qua trinh
phong dién s& hudng truc tiép xudng mat dat; con néu xuat hién trén cung FG, tién
dao sét s& hudng dén dinh thu sét. Trén 1y thuyét, tia tién dao c6 thé phong tir dinh
dau thu theo moi hudng dé don bat tién dao sét. Do vdy, dé tim ving bao vé cua
dau thu phat xa sém, c¢6 thé mo hinh kha nang phong tién dao cua ESE bang hinh
cau c6 ban kinh bang véi d6 loi khoang cach gan vao dinh cot thu sét. Tién hanh
khao sat chung trong khéng gian c¢6 “qua cAu” ban kinh D khac — c6 tim tuong
trung cho dau tién dao sét — xuat hién ngau nhién & moi vi tri. Néu cho qua ciu ban
kinh D tiép xuc dwoc véi ca mat dat va hinh cau ban kinh noi trén, ta s& thu duoc
vung bao v¢ cua ESE.

Cho cot thu sét trang bi dau thu (ESE) c6 chiéu cao tong h. Trong khong
gian, hinh cau tudng tuong c6 tim gan ¢ dinh thu sét, ban kinh twong trung cho do
dai tia tién dao do dau thu phat ra. Piém ma tién dao sét xuat hién, & d6 c6 xac suat
phong dién xudng mit dat va dén dinh thu sét 1a nhu nhau chinh 1a diém F (hoic
G) trén hinh 2-10. D6 chinh 1a diém gan véi mat dat va cot thu sét nhat ma tién dao
sét co thé tién dén trudc khi co sy phong dién xay ra. Ving bao vé cua thu sét
trong truong hop ndy s& 1a hinh tron xoay ma dudng sinh caa né bao gdm 2 phan —
xem hinh 2-11.

Minh hoa vung bao vé cia ESE duogc trinh bay ¢ cac hinh dudi day (hinh 2-
12, 2-13, 2-14) tuong ung cho cac truonghgp D =h,D<h,D > h,
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3.1.2 Ban kinh bio v¢ ciia ESE (ddy Rp) ,

Khao sat mo6 hinh ving bao vé trong mat phang Oxy. Chon goc toa do trung
V6i chan cét thu sét, truc hoanh trung véi mat dat, con truc tung trung voi than cot.
PAu tién, ta can tinh ban kinh bao vé day Rp cua ESE c6 d6 cao téng h, xét trong
hé truc toa do néi trén. Nhan thay tong quat co 2 truong hop sau:

* Truong hop D = h: quan sat trén hinh 2-12, dé dang suy ra:

* Traong hop D h:

+ Khi D > h: quan sat hinh 2-14, quan h¢ tam giac vuong ABC cho ta:
voi: AB=(D+);BC=(D-h); AC=Rp

+ Khi D < h: quan sat hinh 2-13, quan hé tam giac vuong ABC cho ta:
véi: AB=(D+); BC=(D-h); AC=Rp

Dé& thay, phuong trinh (2.8) va (2.9) 1a nhu nhau; do d6, khi D h thi ban
kinh bao vé day Rp dugc tinh nhu sau:

Suy ra cong thiic tong quat cho moi truong hop:

Trong do:

h — chiéu cao tinh tir mit dat dén dinh cot thu sét

D — khoang cach phong dién, phu thudc dién tich may giong va cuc tinh sét

— d6 loi khoang cach

3.1.3 Ving thé tich hap thu ciia ESE 7 ,

Vung thé tich hap thu cta kim thu sét duoc hiéu la vung khong gian ma néu
tién dao sét phat trién tir may giong xudng “xam nhap” vao, kha ning “don bat”
ctia kim thu sét 1a rat 16n.

Tong quat, ving thé tich hap thu cua ESE 1a mién khong gian gisi han boi
mot paraboloit va ban cau c6 ban kinh 1a tong cua khoang cach phong dién va do
loi khoang cach (D + ). Néu xét trong hé truc Oxy, thi mién thé tich hap thu la
phan dién tich gigi han bai mot parabol va cung tron ¢6 ban kinh (D +).

Van dé quan tam 14 ta can thiét 1ap dang phuong trinh dudng parabol; dé tir
d6, ving thé tich hap thu dwgc hinh thanh va ta s& suy ra diéu kién ton tai cua
pham vi bao vé ciia ESE. Nhu ta da biét, voi mot dic trung 1a ¢ thé phat ra tia tién
dao don bat dong sét, vai do dai 1a do loi khoang cach — qua trinh nay dugc mé
hinh béi duong tron c6 tam 1a dinh kim thu sét, ban kinh thi duong ddng kha ning
dugc xem la tap hop diém céch duong tron noi trén (hodc than cot) va mat dat —
dugc biéu dién boi truc Ox — mot khoang cach bang véi gia tri khoang cach phong
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dién (D). Véi h¢ truc Oxy ¢ hinh 2-15, duong tron tdm O(0,h) ban kinh c¢6 phuong
trinh viét duoc sau day:
X*+ (y—h)*= ()
Truc Ox c6 phuong trinh: y=0 (d”)
Puong tron (C*?) ¢d tim O’(Xo,Yo), ban kinh D thay ddi c¢6 phuong trinh
duoc viét nhu sau:
(X —Xo)* + (Y - Yo)* = D
Tur diéu Kién da néu, nhan thay rang:
+(C”) tiép xtic voi (C’): 00’ =+D

+ (C”’) tiép xuc voi Ox: d(0’,(d’))=D hay yo =D
Tir (2.15) va thé D =y, vao (2.14), ta duoc:
Tir (2.14), ta thay: tap hop tim O’(xo,Yo) thudc parabol co dinh S(O,(h - )/2), tiéu
diém F(0,h), duong chuan y = 0. D6 chinh 1a duong dong kha nang va chinh 1a mot
phan duong bao cua thé tich hap thu.

Cac hinh sau minh hoa ving thé tich hap thu cua dau thu (ESE), twong ng
Vai cac truong hop h > (hinh 2-17), h = (hinh 2-17) va h < (hinh 2-18).

Truong hop h > (hinh 2-17), duong dong kha niang con bao gom mot phan
cta cac duong thang y = x va y = -x (khao sat trong hé truc Oxy ¢ hinh 2-15).

3.1.4 Khao sat su ton tai pham vi bao vé cia ESE w

Pham vi bao vé ctia kim thu sét chinh 1a mét truong hop cu thé - Gng voéi
mot khoang cach phong dién xac dinh — ctia viing thé tich hap thu, ¢ duoc khi cho
khoang cach phong dién thay doi trong tién hanh khao sat.

Tir hinh 2-19, nhan thay rang: hinh tron ban kinh Dy, tiép xtc voi (C°) va
(d’) c6 tam thudc cot thu 161. Gia tri Dy, trong truong hop nay xac dinh nhu sau:
That ra, gia tri Dmin O trén thu duoc khi chi khao sat tim “don bat” tién dao sét cua
dinh kim. Van d¢ dat ra o day 1a than cot ciing c6 kha ning bi tién dao sét phong
dién vao mot khi dinh kim khong con tac dung bao vé — chi trong truong hop h > .
Quan sat lai hinh 2-16, ta thdy khi khoang cach phong dién chi can nho hon gia tri
tung do cua giao diém gitta (P) duoc biéu dién bsi phuong trinh (2.14) va duong
thang y = x thi sét s& danh vao than cot. Liic ndy, cot thu 16i c6 trang bi ESE tro
thanh cot thu 16i Franklin thuan tuy c6 do cao I6n nhat bang vai ban kinh bao vé
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day. Nhan thay, khoang cach phong dién ciing c6 gia tri nay — d6 1a tung do giao
diém giira

(P:y=x[2(h+)]+(h+)2 va (d):y=x
Do d6, gia tri khoang cach phong dién nhé nhat Dy, duoc chon theo (2.16). Gia tri
nay c6 dugc khi h > . Khi h <, khong c6 truong hop sét danh vao cot thu 16i.

Nhu vay, véi mot khoang cach phong dién Dy < Dy, xac dinh theo (2.16) —
chi d6i véi truong hop h > — hinh tron (C*’) ban kinh Dy s& khéng tiép xuc voi ca
(C’) va (d”). Co thé gia st ring & mot vi tri ndo d6, hinh tron (C*’) s& hoan toan
tiép xuc véi (d’) va véi duong thiang co phuong trinh x = 0 — chinh 13 than c6t — ma
chua tiép xuc véi (C?). Trén thyuc té, v6i su phat trién tu nhién cta kénh tién dao,
sét c6 thé s& danh truc tiép xudng cong trinh phia dudi hoic vao than cot: diéu nay
c6 nghia tac dung bao vé cua dinh kim thu sét s€ khong con hiéu qua nira.

Néu khoang cach phong dién nhé hon Dy, (Gng voi trudng hop h > ), tac
dung bao vé cong trinh ctuia cot thu sét c6 trang bi ESE voi d6 cao thuc h s€ tré
thanh vo6 nghia.

Trong khao sat trén, da xem khoang cach phong dién D khong phu thude vao
d6 cao thu sét h. Biéu thuc (2.8) 1a biéu thuc thuc nghiém & thap nién 60. Nhiing
nim gan ddy, co cic cong trinh thuc nghiém chinh xac hon, chang han nhu mé
hinh cua Eriksson dé nghi: D = 0,67h*®1°™*, hodc theo m6 hinh cua IEEE khi tinh
khoang cach phong dién cua tién dao sét dén mat dat da dé nghi cong thuc: D =
0,9.81%%, trong khi khoang cach dé c6 duoc su phong dién ddi voi cao trinh trén
mit dat 1a: D = 8I1°%. Piéu d6 co nghia 14 khoang cach phong dién thay doi, tng
Vvéi Vi tri cta tién dao sét d6i vai cao do cot thu 161 va véi mat dat. Nhu vay, s& co
mot vai thay ddi nho trong biéu thic tinh ban kinh bao vé (Rp, ry) nhung khong
thay doi dang caa pham vi bao vé. Do vy, cac két qua da dugc dé xuat van co thé
chap nhan.

3.1.5 M@t s nét vé thiét bi chdng sét tao tia tién dao Prevectron 2

Thiét bi chong sét Prevectron 2 1a loai dién cuc phat tién dao sém do cong ty
Indelec — Cenes (Phap) nghién cuu, thiét ké ché tao va cai tién tir cac san pham
Prevectron trudc day. Do d6 nd co ving bao vé va do tin cdy cao hon. Thiét bi
chdng sét Prevectron 2 di duoc thir nghiém thyc té va dat tiéu chuan Phap NFC 17
—102.

64



* C4u tao cua dién cuc phat xa s6m loai Prevectron 2 bao gom:

+ Kim thu sét trung tdm bang dong dién phan hoic thép khéng gi. Kim c6
tac dung tao mot duong din dong sét lién tuc tir tién dao sét xudng dat theo day
dan sét. Kim duoc gan trén mot tru d& cao téi thiéu 2 m.

+ Hop bao vé bang dong hoic thép khong gi. Hop duoc gén vao kim thu sét
trung tim, c6 tac dung bao vé thiét bi tao ion bén trong.

+ Thiét bi tao ion, giai phong ion va tao tia tién dao ngugc: day 1a thiét bi c6
tinh ning dac biét cia dau thu Prevectron 2. Nho thiét bi nay ma dau thu sét
Prevectron 2 ¢6 thé tao dugc mot ving bao vé rong 16n véi mie do an toan cao.

+ Hé théng cac dién cuc phia dudi c6 tac dung thu ning luong dién truong
khi quyén, gitp cho thiét bi chéng sét hoat dong.

+ Hé thdng cac dién cuc phia trén c6 tac dung phat tia tién dao.

* Nguyén tic hoat dong caa dau thu sét Prevectron 2:

Trong trudng hop giong bio xay ra, dién truong khi quyén gia ting nhanh
chong (khoang vai nghin von/met), dau thu sét Prevectron 2 sé& thu nang lugng dién
truong khi quyén bang hé thdng dién cuc phia dudi. Nang luong nay dugc tich triv
trong thiét bj ion hoa.

Trudc khi xay ra hién tugng phong dong dién sét (ma ta thuong goi la “sét
danh™), c6 mot su gia ting nhanh chong va dot ngot cua dién truong khi quyén,
anh hudng nay tac dong lam thiét bi ion héa giai phong ning lwong da tich liy
duéi dang céc ion, tao ra mot duong dan tién dao Vé phia trén — chi dong dan sét.

* Qua trinh ion héa duoc dic trung bai nhimg tinh chét sau:

+ Piéu khién sy giai phong ion dang thoi diém. Thiét bi ion hoéa cho phép
ion phat ra trong khoang thoi gian rat ngén va tai thoi diém thich hop dic biét, chi
vai phan cua gidy trudc khi c6 phong dién sét. Do d6 dam bao dan sét kip thoi,
chinh x4c va an toan.

+ Sy hinh thanh hiéu (ng quang sang dién Corona. Sy xuat hién ciia mot sb
luong 16n cac electron tién dao cung véi Su gia tang cua dién truong co tac dung
rt ngan thoi gian tao hiéu ung quang sang dién Corona.

+ Sy chuan bj trudéc mot dudng dan sét vé phia trén. Pau thu sét Prevectron
2 phat ra mot duong dan sét chit dong vé phia trén nhanh hon bét cir diém nhon
nao gan do, do d6 s& dam bao dan sét chi dong va chinh xac. Trong phong thi
nghiém, dic diém nay dugc dic trung bang dai lwong — do loi vé thoi gian phat ra
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mot dudng dan sét vé phia trén giita dau thu sét Prevectron 2 va cac kim loai thu
sét thong thuong khac.

* Céc loai dau thu sét:

Dua theo dic diém sd lugng cac dién cuc phia trén (hoac phia dudi) va thoi
gian phat tién dao sém (T) ma Prevectron 2 ¢6 niam loai dau thu, ky hiéu nhu sau:
TS 2.25; TS 3.40; S 3.40; S4.50 va S 6.60.

Vi du:

+ S 3.40 1a loai dién cuc phat tién dao sém Prevectron 2, ¢6 2 dién cuc phia
trén (2 dién cuc phia dudi) va cé thoi gian phat xa sém 1a 40.

+ S 6.60 1a loai dién cuc phat tién dao sém Prevectron 2, c6 2 dién cuc phia
trén (6 di¢n cuc phia dudi) va co6 thoi gian phat xa soém 1a 60.

MJi loai tiry thudc vao chat lidu caa kim thu sét duoc chia lam 2 nhom:

+ Loai cu tao bang ddng: kim thu sét trung tdm va cac dién cuc duoc ché
tao bang ddng, dam bao thu va dan sét tot.

+ Loai Cau tao bang thép khong gi: kim thu sét, cac dién cuc va hop bao vé
lam bang thép khong gi. Loai dau thu sét nay thich hop véi méi truong dn mon va
noi c6 nhiéu bui ban

Bang 2: S6 liéu thuc nghiém R, dau thu Prevectron 2

h (m) 2 | 3|4 5 6 7 8 |10 | 15 | 20 | 45 | 60

Murc bao vé cao (D =20 m)

S6.60 314763 79 | 79 |79 79 | 79 | 80 | 80
S450 |27 41|55 68 | 69 [69| 69 | 69 | 70 | 70
S340 |23 35|46 | 58 | 58 |59 | 59 | 59 | 60 | 60
1TS340(23 35|46 | 58 | 58 |59 | 59 | 59 | 60 | 60
1S225|17 |25 |34 | 42 | 43 |43 | 43 | 44 | 45 | 45

Murc bao vé trung binh (D =45 m)

S6.60 |39 |58 |78| 97 | 97 98 | 99 | 101 | 102 | 105
S450 |34 52 69| 86 | 87 87 | 88 | 90 | 92 | 95
S340 |30 45|60 | 75 | 76 77 | 77| 80 | 81 | 85
TS3.40(30 45|60 | 75 | 76 77 | 77| 80 | 81 | 85
1522523 34|46 | 57 | 58 59 | 61 | 63 | 65 | 70
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Mtc bao vé chuan (D = 60 m)
S6.60 |43 |64 |85 | 107 | 107 108 | 109 113 1119120
S450 |38 |57 |76 | 95 96 97 | 98 102 | 109 |110
S340 |33 | 5 |67 | 84 84 85 | 87 92 | 99 |100
TS340(33 |50 | 67| 84 | 84 85 | 87 92 | 99 (100
TS225|26 |39 |52 | 65 66 67 | 69 75 | 84 | 85

* Cac vu diém cua dau thu sét Prevectron 2:

+ Ban kinh bao Vvé rong.

+ Kha nang bao vé cong trinh & mac cao nhat.

+ Tu dong hoat dong hoan toan, khong can nguén dién cung Cép, khong can
bao tri.

+ N&i dat don gian nhung tin cay.

+ Hoat dong tin cay, an toan, da duoc kiém tra thir nghiém trong phong thi
nghiém cao ap boi Trung tim nghién cau Khoa hoc Québc gia Phap va kiém tra
trong diéu kién sét thyuc té boi Hoi dong niang luong nguyén tir Phép.

* Tinh toan vung bao Ve¢:
Vung bao vé cua dién cuc phat tién dao sém Prevectron 2 dugc xac dinh qua
béan kinh bao vé R, theo cong thuc sau:

Trong do:
D (m) — khoang cach phong dién, dugc xac dinh theo muc bao vé lya chon
(cao, trung binh, chuan);
H (m) — do cao thuc cua dién cyc phat tién dao sém Prevectron 2 trén dbi
tuong bao vé;
Vi
+ — @6 loi vé thoi gian phat xa som cua loai Prevectron 2 duoc lua
chon;
+V =10° (m/s) — tdc do cua tién dao nguoc.

3.2 Tinh toan
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Theo tiéu chuan xdy dung — TCXD 46: 1984 “Chéng sét cho cac cong trinh
xay dung: tiéu chuan thiét ké — thi cong” — Nha xuat ban Xay dung Ha Noi 2003,
tda nha B6 moén K§ Thuat Pién duoc yéu cau chéng sét cap IIL. Doi véi cac cong
trinh c4p 111 can phai dat thiét bi chdng sét ngay trén cong trinh, chi dugc phép dit
thiét bi chdng sét doc 1ap voi cong trinh trong nhimg truong hop dic biét c6 loi vé
Ky thuat va kinh té.

Tham khao bang s liéu thong sb bao vé cua cac dau thu: lonostar, Saint —
Elmo, Dynasphere, Prevectron 2, Pulsar, Satelit+, ta thidy dau thu Prevectron 2 ¢
ban kinh bao vé day 16n hon va c6 nhiéu wu diém so véi cac dau thu khac nén ta
chon sir dung dau thu nay.

Thiét ké dat kim thu sét tai goc ctia cong trinh (khoang giita tda nha Bo mon
K§ Thuat Dién) nén ta chon béan kinh can bao vé R, = 36,33 m. Do chiéu cao cua
cong trinh can duoc bao vé bé va muic d6 can duoc bao vé (cap IIT) nén ta chon dau
thu Prevectron 2 loai TS 2.25. Tra bang 2, ta tim duoc chiéu cao can thiét cua kim
thu sét 1a 3 m.

Vay kim thu sét tao tia tién dao Prevectron 2 loai TS 2.25 véi chiéu cao 3 m
da bao vé hoan toan cong trinh xay dung: B mon Ky Thuat Bién.
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