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Nganh : bi¢n Tu Bong Cong Nghiép

Tén dé tai : Thiét ké cung cip dién cho thap B1 khu nha & xi hdi
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Noi dung cac yéu cau can giai quyét trong nhiém vu dé tai do an tét nghiép
(vé 1y luan, thyc tién, cac s6 liéu can tinh toan va cac ban vé)

- Vé Iy luan:

Téng quan cac ti€u chuan, quy chuan hién hanh vé thiét ké dién cho toa
nha va cong trinh cong cong: TCVN 9206:2012 (Dit dudng day dan dién trong
nha & va cong trinh céng cong), TCVN 9385:2012 (Chéng sét cho cong trinh),
TCVN 4756:1989 (Quy pham ndi dat va nbi khong cac thiét bi dién).

Nghién ciru cac phuong phép tinh toan phu tai dién, bu cong suat phan
khang, va lua chon thiét bi bao vé.

- Vé thue tién:

Khao sat mat bang, kién truc cong trinh, nhu cau str dung dién thuc té cua
cong trinh (du kién).

banh gia cac di€u kién cung cap dién tu ludi dién khu vuc (vi tri tram
bién ap gan nhat, cong suat kha dung...).

Pé xuit giai phap thiét ké hé théng cung cép dién an toan, 6n dinh va
hiéu qua kinh té.

- Cac s0 li€u can tinh toan:

Tinh toan tong cong suit dit va cong suat tinh toan cho toan toa nha va
tirng khu vuce (can ho, chiéu sang chung, thang may, bom nudc...).

Tinh toan, lya chon cong suat may bién ap, tiét dién day dan va cap dién.
Tinh toan dung luong tu bu céng suit phan khang.
Tinh toan, lya chon cac thiét bi dong ct, bao vé (aptomat, cau dao...).

- Cac ban veé:



So dd nguyén 1y cung cap dién toan toa nha.

Ban v€ bo tri h¢ thong di¢n chi ti€t tung tang (chi€u sang, cong tac, 6
cam,...).

Ban vé chi ti€t ti dién tong va céc ti nhanh.

Ban v¢€ h¢ thong noi dat va chong sét.

Hai Phong, ngay ... thang ... nam 20...
GIANG VIEN HUONG DAN SINH VIEN
(Ky, ghi ro ho tén) (Ky, ghi ro ho tén)

XAC NHAN CUA LANH PAO KHOA
(Ky, ghi ro ho tén)



LOI CAM DOAN

Tén toi la:

N AN L e e

cua:

Céc ndi dung nghién ctru, két qua trong dé tai nay 1a trung thuc va chua dugc cac
tac gia khac cong bo dudi bat ky hinh thirc nao. Néu phat hién c6 bat ky hinh thirc gian
1an nao t61 xin hoan toan chiu trach nhi¢m trudc phap luat.

Hai Phong, ngay ... thang ... nam 20...
SINH VIEN
(Ky, ghi ro ho tén)
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LOI NOI PAU
Cong nghiép dién lyc gitt mgt vai tro quan trong trong qué trinh
xdy dung dat nuée. Khi xdy dung mot thanh phd, mot khu kinh té, mot
tda nha hay mot nha may chung ta déu phai nghi t6i viéc xay dung hé
théng cung cap dién nham phuc vu cho san xuit ciing nhu sinh hoat cta
con nguoi.

Véi vai tro quan trong cia cung cap dién ning trong doi séng kinh té xa hoi
nén em chon dé tai tot nghiép: Thiét ké cung cép dién cho thap B1 khu nha
& x4 hoi Toan Thang (Thuy Nguyén — Hai Phong)

" d& tai ndy co tinh chat thuc tién, c6 thé ap dung vao cudc song, gilp
em h¢ thong lai kién thirc da hoc cung nhu di sau tim hiéu vé linh vuc
cung cap dién va co thé tiép thu dé nang cao hon céc kién thic da hoc.

Do thoi gian hoan thanh dé tai c6 han va c6 nhiéu tai liéu, thong tin
6 thé chua duoc tiép can déy du, nén khong tranh dugc con c6 nhiing
thiéu sot. Em rat mong c6 duoc su gop y danh gia va phé binh cta thay
cd va cac ban dé d6 an nay duoc hoan thién hon. Em xin chan thanh
cam on thay gido, thac si Nguyen Vin Duong di tan tinh huéng dan va
gitip d& em hoan thanh dé tai tot nghiép nay.

Em xin chan thanh cam on
Hai Phong, ngay ....thang ....nam 2025

Sinh vién thuc hién

Bui Cong Minh



CHUONG I: GIOI THIEU TONG QUAN VE CONG TRINH DICH
VU VA NHA O CAO TANG TOAN THANG

1.1 Gidi thiéu chung

Du an dau tu xay dung Khu nha & x4 hoi Toan Thang (Thuy Nguyén - Hai
Phong) 1a mot trong nhiing dy an trong diém nham dép tmg nhu cau vé nha
& cho nguoi lao dong c6 thu nhap thqp trong khu vuc. Trong do, Thap Bl
dong vai tro 1a hang muc nha & cao tang ti€u biéu voi cac dac diém cu thé
nhu sau:

* Tén hang muc: Thap B1.

- Dia diém: Xa Thiy Son va xa Thién Huong, huyén Thiy Nguyén, thanh
pho Hai Phong.

» Chii dau tu: Cong ty TNHH Dau tu Toan Thang.

* Quy md xay dung: Thap Bl duoc thiét ké voi chiéu cao 6 tang, dién tich
xay dung duogc to1 vu hoa dé phu hop voi1 quy hoach chung cua toan khu.

e Céu tric chirc ning cac ting:

« Tang 1: Khu vuc sanh don, khong gian sinh hoat cong déng va cac dién
tich danh cho dich vu thuong mai, ky thuat.

« Tang 2 dén tang 6: Cac tang cin ho ¢ x4 hoi dién hinh.

* Pac diém can hg: Cac can ho tai Thap B1 dugc phan loai theo dién tich
tur nho dén trung binh (tor 26m”2 dén 55m”2), phu hop véi doi tuong ho gia
dinh tré va cong nhan.

« Ha tang k¥ thuét: Toa nha duoc trang bi h¢ théng giao thong dung (thang
may va thang bo), hé thong cap thoat nuoc, hé thong phong chay chira chay

(PCCC) va dic biét 1a hé thong dién ha thé duoc cap tir tram bién 4p chung
cua khu vuc.

Viéc thiét ké cung cip dién cho Thap B1 khong chi don thuan 1a tinh to4n
phu tdi ma con phai dém bao tinh dong bd véi ha tang k¥ thuat cua toan bg
du an NOXH Toan Thang.






1.2 YEU CAU CUNG CAP PIEN CHO TOA THAP B1

Thiét ké hé Ehéng cung cap dién cho Thap B1 phai tuan thu nghiém ngat
cac ti€u chuan hién hanh nhu TCVN 9206:2012 (Dat thiét bi di‘én trong
nha ¢ va cong trinh cong cong) va TCVN 394:2007. Cac yéu cau cy the
bao gom:

1.2.1 Phan loai hd phu téi va d tin ciy cung cap dién
Phu tai dién cua Thap Bl duoc phan loai theo mirc d quan trong dé co
phuong 4n cap ngudn phu hop:

« Phu tai loai 1: Bao gdm céc thiét bi dam bdo an toan tinh mang va an
ninh toa nha nhu thang may, bom chita chdy, hé thong bao chay, chiéu
sang su cd va quat ting 4p cau thang. Yéu cau phai dugc cap dién lién
tuc tir hai nguon (luéi dién chinh va ngudn dy phong tir may phat dién
hoac UPS).

* Phu tai loai 2: Bao gém bom nudc sinh hoat, chiéu sang cong cong
(hanh lang, sdnh) va cac khu vyc dich vu chung.

« Phu tai loai 3: La cac thiét bi dién trong can ho cta cu dan. Cho phép
ngung cap dién khi can bao tri hodc xur Iy sy co ludi dién.

1.2.2 Yéu cau vé gh?it lwgng dién nang
* Dién ap: He thong dién ha ap st dung cap dién ap dinh mirc 380/220V.
DJ 1éch dién ap cho phép tai tu dién can hg khong dugc vugt qua cong
tror 5% so véi dién ap dinh muec.
« Tan s6: Pam bao tan sb ludi dién 6n dinh & mirc 50Hz.

« Hé s6 cong suat: Phai thuc hién bu cong suat phan khang dé dam bao hé
sO cosphi 16n hon hodc bang 0.9 theo quy dinh ctia nganh dién, nham
giam ton that dién nang va nang cao kha nang tai cia duong day.

1.2.3 Yéu ciu vé an toan va bao vé
« Bao vé hé théng: Phai c6 cac thiét bi bao vé (MCCB, MCB) chéng qué
tai, ngén mach cho toan by mang dién tir ta dién téng (MSB) dén tu
dién tang (MDB) va tu dién cin ho.

« Chéng giat: Cac mach cip dién cho 6 cdm phai duogc trang bi thiét bi
chong dong 10 (RCCB hodac RCBO) véi ngudng tac dong 30mA.



« N6i dat va chong sét: Toa nha phai co hé thong ndi dat an toan va hé
thong chong sét truc ti€p dé bao v¢ cong trinh cling nhu thiét bi dién
bén trong khi c6 giong sét.

1.2.4 Yéu ciu vé quan ly va do dém
* Cong to dién cua cac ho dan phai dugc lap dit tap trung tai cac tu dién
tang dé thuan tién cho viéc kiém tra, ghi chi s6 va quan 1y van hanh.

« Hé thong day dan va cap dién phai dugc di trong hop ky thuat, a 6ng bao
v¢ hodc thang mang cdp dé dam béo tinh tham my va d¢ dang stra chira.

CHUONG II: XAC PINH PHU TAI TiNH TOAN CHO THAP B1

2.1 GIOI THIEU CAC PHUONG PHAP TiNH PHU TAI TiNH
TOAN

Xac dinh phu tai tinh toan (PTTT) la budce khoi dau va quan trong nhat clia
moi do an thiét ké hé théng dién. PTTT la phu tai gia thiét khong doi,
trong duong véi phu tai thuc té bién d6i vé mat ‘hi¢u ung nhiét lon nhat.
Viéc x4c dinh dung PTTT giup tranh lang phi vn dau tu (néu tinh qua
16n) hodc gy chay nd, mat an toan (néu tinh qua nho).

Hién nay, c6 nhiéu phuong phap dé xac dinh PTTT, tily thudc vao giai
doan thiét ké va tinh chat cta phu tai:

2.1.1 Xac dinh phu tii tinh toan theo cong suat dit P va hé s6 nhu cau
Knc

Pay 1a phuong phap dua trén gia thiét rang trong mot nhom thiét bi dién,
khong bao gio tat ca cac thiét bi cung hoat dong hét cong suat dinh muc
vao cung mot thoi diém. Phuong phap nay dic biét hidu qua va co do
chinh xac cao khi ap dung cho céac cong trinh dan dung nhu nha ¢ xa hoi
Thap B1.

a. Trinh ty tinh toan:
Budc 1: Xac dinh tong cong suat dat sicmaP ctia nhém phuy tai bang cach
cong dai sO cong suat dinh murc cua tat ca thiét bi trong nhom.
Buwéc 2: Tra ciru hé sd nhu cau Kne tir cc bang tiéu chuan k§ thuat
(thuong tra theo TCVN 9206:2012 tuy thudc vao so6 luong va loai thiét
bi).



Buac 3: Ap dung cong thirc dé tinh cong suat tac dung tinh toan Ptt cong
suat phan khang tinh toan Qtt va cong suat biéu kién tinh toan Stt

b. Cong thirc tinh toan:

Cong suit tac dung tinh toan (kW) :

Ptt = Knc . sicmaP

Cong suit phan khang tinh toan (kVA) :
Qtt = Ptt . tano

Cong suat biéu kién tinh toan (kVA) :

2 2 By
S, =1/ P4 + Qs hoacsﬁ_cosqﬁ

Dong dién tinh toan (A):
« B6i voi phu tai 3 pha (nhu ti tong, thang may):

Sﬁ

I, =———
it \/gUdm

Pbi v6i phu tai 1 pha (nhu trong cin ho):
Itt = Stt / Ud

Y nghia ciia cac hé sé:

H¢é s6 nhu cau Knc La ti s giira cong suét tic dung 16n nhat (Ptt) va cong
suat dat cua nhom. Hé sd nay tinh dén viéc cac thiét bi khong lam viéc hét
cong suat va khong 1am viéc cung lac. Trong thiét ké chung cu, Kncctia
can ho thuong nam trong khoang 0.4 0.6.

H¢é s cong suat (cosphi): Pic trung cho kha ning sir dung dién ning hiru

ich cua thiét bi. Doi voi cac ho dung dién sinh hoat, gia tri nay thuong dao
dong tur 0.8 dén 0.9.



d. Uu va nhuoc diém:

Uu diém: Phuong phap don gian, tinh toan nhanh, ket qua tin cay dé lwa
chon thiét bi dong cat va tiét dién cap cho cac ta dién ting va cin ho.

Nhuoc diém: Két qua phu thudc nhiéu vao viéc lua chon hé sb K {nc}
theo kinh nghiém va tiéu chuan. Néu chon sai s€ dan dén viéc lang phi vat
tu hoac gay qua tai h¢ thong.

2.1.2 Xac dinh phu tai tinh toan theo suat phu tai trén mot don vi dién
tich san (po)

Pay 1a phuong phap tinh toan dya trén kinh nghiém thiét ké va van hanh
cac cong trinh twong ty. Phuong phap nay thuong duoc ap dung trong giai
doan thiét ké co s hodc dung dé tinh toan cho cac khu vuc cong cong,
dich vu khi chua c6 danh muc thiét bi chi tiét.

a. Trinh ty tinh toan:
Buée 1: Xac dinh dién tich san xay dung (F) cua tung khu vue chirc nang
(can ho, hanh lang, khu dich vu) dua trén ban vé kién tric.

Buéc 2: Tra ciru suat phu tai (p_o) phut hop véi loai hinh cong trinh theo
tiéu chuan TCVN 9206:2012.

Buée 3: Ap dung cong thure tinh cong suat tic dung va cong suat biéu
kién dé lua chon thiét bi nguon.

b. Cong thirc tinh toan

Cong suat tac dung tinh toan (kW):

]Dtt:po'F'lo_g

Cong suit biéu kién tinh toan (kVA):



Trong do:

i
Stt — tt

cos ¢

Ptt Cong suat tac dung tinh toan (kW).
Po Suat phu tai trén mot don vi dién tich (W/m”2).

F Dién tich san cua khu vuc can tinh toan (m”2).

Cosphi Hé s6 cong suat ciia nhém phu tai, thuong 1ay 0.85 0.9

Pay la suat phy tai tham khao cho thap Bl

Loai khu vuc chice

Tang ham (chiéu
sang va thong

nin Suit phu tai (Po — H¢é s6 cong suit
& W/m? .
cosphi
Cin ho xd hoi (e |0 >0 085
trung binh)
Khu vwe hanh lang, >+ 10 0.90
cau thang b
Sanh dén khach, khu | 70 60 0.85
dich vu
3+8 0.90




d. Uu diém va pham vi irng dung:
« Uu diém: Gitp xac dinh nhanh quy moé phu tai dé dy tru dung luong
may bién ap va tiét dién cap tong.

« Ung dung cho Thap B1: Phuong phap nay dugc dung chu yéu dé tinh
toan phu tai chiéu sang cho cac khu vyc dung chung nhu hanh lang cac
tang 2-6, sanh tang 1 va tdng ham k¥ thuat.

2.1.3X4c dinh phu tai tinh toan theo suat phu tai trén mét don vi dién
tich san xuat

Phuong phép nay dugc sit dung rong rai trong giai doan thiét ké so bo
hodc thiét ké k¥ thuat cho cac phan xudng san xuat, nha kho, hoac cac khu
vuc cong nghi€p cua tda nha khi chua co6 vi tri lap dat thiét bi cu thé.

a. Y nghia ciia phwong phap:
* Giup xac dinh nhanh quy mo6 cong suat dé dy tru dung lugng may bién
ap va lya chon ti€t dién day dan chinh vao phan xuong.
« Dya trén céc sd liéu théng ké vé mat do cong suét cua cac loai hinh san
xuat tuong ty da dugc van hanh.

b. Cong thirc tinh toan
» Cong suat tac dung tinh toan caa phan xuwéng (kW):

Ptt=po.F

Trong d6:
Ptt : Cong suat tac dung tinh toan (kW).

Po : Suét phu tai trén mot don vi dién tich san Xuét (kW/m2)Gia tri nay
thay doi tuy theo ddc thu nganh san xuat (vi du: dét may, co khi, ché bién
thuc pham).

F : Dién tich san san xuat thuc té ctia phan xudng (m?)
Cong suit biéu kién tinh toan (kVA):
Cong suit biéu kién tinh toan (kVA):
P
Stt =5

COS ¢

Trong do6 :



Cosphi : Hé sb cong suat trung binh cua cac thiét bi san Hé s6 cong sut
trung binh cua cac thiét bi san xuét trong phan xuong, thuong lay gia trj tir
0,65 dén 0,8 néu chua c6 bién phap bu cong suit.

2.1.4 Xac dinh phu tai tinh toan theo h¢ s0 cwe dai kmax va cong suat
trung binh Ptb (Phwong phap so thiét bi hi€éu qua nhq)

Phuong phap nay dua trén gia thiét 1a phu tai tinh toan twong trng voi cong
suat trung binh cong voi mot lugng bién thién phu thudc vao sé luong va
cong suat cia cac thiét bi trong nhom.

Khai niém S6 thiét bi hiéu qua nhq

S4 thiét bi hiéu qua la mot ) gia thiét c6 cung cong suat va ché do lam
viéc, sao cho chung gay ra hi¢u ting nhiét tuong duong v41 nhom thiét bi
thuc té (c6 cong suat khac nhau).

(Z Pdﬂz)2

Wy —
q
Z ( dTn)
Cong thure tinh nhq
Trong do:

Pdm : Cong suat dinh mirc cia tig thiét bi trong nhom.

Lwu y: Néu trong nhoém c6 céac thiét bi ma cong suat chénh 1éch nhau
khong qua 3 lan (thiét bi dong nhat), ta c6 thé lay nhq = n (tong s6 thiét bi
thuc t¢).

Cong thirc xac dinh phu tai tinh toan

Sau khi c6 nhq ta tién hanh tinh toan theo céc budc sau:

Buwéc 1: Tinh cong suat trung binh (Ptb)



ksd : Hé sd str dung (tra bang tuy loai thiét bi).
Buwéc 2: Xac dinh hé so cwe dai Kmax

Kmax = f(nhq,ksd)
H¢ s6 nay dugc tra tir duong cong hodc bang so6 liéu dua trén gia tri nhq va
ksd da tinh & trén.

Bwéc 3: Tinh cong suét tinh toan (Ptt)

Ptt = kmax . Ptb (kW)

Vi du ap dung cho Thap B1 (Nhém may bom nwéc)

Gia st tram bom cua ban c6 3 may bom véi cong suat: 11 kW, 11 kW va
5.5 kW.

1.Tinh nhq :

Tasd: (11+11+55).(11+11+5.5)=756.25

Mau sb: 112+ 112+ 5.52=121 + 121 + 30.25 = 272.25
Nhq = 756.25/272.25 = 2.78 ( lay sip si = 3)

Tra bang: V&i nhq = 3 va loai may bom, ta tim dugc kmaxtwong tng dé
nhan vao Ptb tir d6 ra dugc Ptt chuan xac hon 1a chi dung h¢ s6 nhu cau
chung chung.

2.1.5 Xac dinh phu tii tinh to4n theo suat tiéu hao dién ning cho mot
don vi san pham

Phuong phap nay chu yéu ap dung trong cong nghiép, it dung cho chung
cu dan dung nhu Thap B1.

Phuong phap nay dua trén luong dién nang can thiét dé san Xl;lét ra mot
don vi sdn pham hoac thuc hién mot khoi luong cong viéc nhat dinh trong
mot khoang thoi gian.



Pham vi ap dung

Thuong dung cho cac ho phu tai cong nghiép, cac phan xudng co quy trinh
san xuat 6n dinh va san pham don nhat (vi du: tram bom nudc, xuong dét,
xuong may...).

Trong d6 4n ctia ban, phuong phap nay co thé dung dé tinh toan kiém tra
cho Hé thong may bom nwéc (suit tiéu hao dién d¢é bom 1m3 nudc) hodc
Hé thong thang may.

Cong thirc tinh toan
Phuy tai tinh toan dugc xac dinh qua cong suat trung binh theo cong thuc:

Ptt = Ptb = (w0 * M) / Tmax (kW)
Trong do:

Ptt: Cong suat tinh toan ctia phu tai (kW).

WQ: Suét tiéu hao dién nang cho mot don vi san phrftm (kWh/don vi san
pham).

M: Téng s6 don vi san phém duoc san xuit ra trong mot nam (hodc mot
khoang tho1 gian xéac dinh).

Tmax: Thoi gian str dung cong sut cuc dai trong nam (gio).
Uu va nhwoe diém

Uu diém: Don gian, dé tinh toan néu c6 so liéu thong ké vé san luong san
N 9 , v v
pham va lugng dién tiéu thu thuc té.

Nhuoe dlem Do chinh xac khong cao vi suat tiéu hao dién nang (wO0) phu

thudc rat nhiéu vao cong nghé san xuat, trinh d6 quan 1y va tinh trang thiét
bi

Chuy :

Pbi v6i Thap B1, phuong phap nay it khi ding lam phuong phap chinh
cho khéi can ho vi can ho khong "san xuat" ra san pham hiru hinh. Tuy
nhién, ban c6 thé dua vao phar} ly tl,luyeit dé lam phong phti ndi dung:

Vi du v6i May bom nudce: Neu biét suat ti€u hao dé bom 1m’ nudce 1én
mai 1a 0.5 kWh va tong nhu cau nudce cua toa nha la 200 m*/ngay dém, ban
c6 thé tinh ra cong suat trung binh can thiét.

Luwa chon phwong phap



Pbi v4i d6 an thiét ké cung cap dién cho mot toa nha chung cu nhu Thap
B1, viéc lua chon phuong phap tinh toan khong phat la chon 1 phuong
phap duy nhat cho tat ca, ma 1a két hop linh hoat tiy theo timg nhém phu
tai.

Nhom phu tdi can ho (Can h¢ loai A, B, C)

Lua chon: Phuwong phap xac dinh theo cong suat dit va hé s6 nhu cau
Knc

Ly do: Day 1a phuong phap chuan muc cho dan dung. Trong chung cu,
cac thiét bi trong can ho (dén, quat, ndi com, diéu hoa) khong bao gio bat
hét cung luc. Str dung K_{nc} gitip ban khong bi chon thira cong suét gay
lang phi. , ’

Dac thu sinh hoat: Trong mot can hg, khong bao gio tat ca cac thiét bi
(bép, diéu hoa, binh nong lanh, may giat, den...) cung hoat dong ¢ cong
suat cyc dai vao cung mdt thoi diém.

Tinh Kinh té: St dung K_{nc} giup kich thuéc day dan va cong suét
tram bién &p khong bi qua 16n mdt cach lang phi, nhung van ddm bao an
toan khi str dung.

Xac dinh cong suat dit cia mét cin h Pt_ch

Dua trén so do ta dién can hd mdi cian ho duoc phan chia cac 10 phu tai
nhu sau:

L chiéu sang: Den LED céc loai (Downlight, tuyp...) =0.2 - 0.5 kW.
Lo 6 cidm: Cac thiét bi cam linh hoat (TV, quat, noi com...)=1.5-2.0
kW.

Lo diéu hoa (AC): Thong thudng 2 may (9000 - 12000 BTU) =2.0 - 3.0
kW.

Lo binh néng lanh: Thuong c6 cong suit = 2.5 kW.

Tong cong suat dit 1 ciin h (Pt_ch}): Khoang 6.0 kW dén 8.0 kW (tuy
loai can ho A, B hay C).

Tinh toan phu tai cho mt nhém cin h (Tang dién hinh)

Khi tinh cho nhiéu c¢an ho (vi du 10 can ho/tang), ta khong chi ding

K {nc} cho tiing can ma con phai dung thém H¢ so dong thoi (K {dt})
gifra cac can ho véi nhau



Cong thure tinh toan :

Ptt nhm = Ptt Ich.n .Kt (kW)

Trong do6 :

Ptt_Ich : Cong suat tinh toan cua 1 can ho (Pt ch . Knc)

N : S6 luong cin ho trong nhém

Kt : H¢ s6 dong thoi (Tra bang tiéu chuan TCVN 9206:2012. SO lugng cin
ho cang nhiéu thi Kktcang giam).

Pay 14 bang ban dung dé tinh cong suat tong ctia mot tang hodc ca toa
Thap B1. SO lugng cdn ho cang nhiéu thi xac suat moi nguoi cung dung
dién mot lic cang thap, nén h¢ s6 cang giam.

So luong can ho Hé sd df’)ng tho1 Kt
1 —4 can 1.00
5—-9can 0.78
10 — 14 can 0.63
15—-19 can 0.53
20 — 24 can 0.49
25 —29 can 0.46
30— 34 can 0.44
50 can trd Ién 0.34

Ap dung: Thap B1 cta ban c6 10 cin/tang, vy khi tinh cho 1 tang ban s¢€
lay Kt = 0.63. Néu tinh cho toan toa nha (vi du 60 cin), ban sé& lay Kt
khoang 0.32 - 0.34.



Suiat phu tii cho cac loai ho dung dién (Po)

Loai phong khu vuc Suat phu tai
Can ho trung cuh hang trung 30 -50
Hanh lang, cau thang 3-5

Sanh , khu vuc dich vu 15-20

Bii d6 xe tang (1) 2-3

Nhom phu tdi dong luc (Thang may, May bom nudc)

Lua chon: Phuong phap So thiét bi hiéu qua nhq

Trong Thap B1, s6 lugng thang mdy va may bom rét it (thuong chi 2-4
thiét bi1), nhung cong suat cua moi may lai rat 16n so voi cac thiét bi khac.
Néu dung h¢ s6 nhu cau Knc chung chung, két qua s€ rat thiéu chinh xac.

Phuong phap nhq giup tinh toan dén su khac biét vé cong suat va xac
suat lam viéc dong thoi cua cac dong co 16n, giup chon ddy dan va bao vé
khong b1 qua tai khi cac may nay cung khoi dong.Cac bude tinh toan chi

tiét

Buéc 1: Xac dinh so thiét bi hiéu qua nhq

Cong thirc :



o Fm)”
> (P

nhq

Néu trong nhom c6 thiét bi cong suat 1on gap 3 lan thiét bi nho nhat, ban
bat budc phai dung cong thirc nay. Néu cong suat cac may san san nhu
nhau, ban c¢6 thé lay nhqg=n ( sO thiét bi thuc té )

Buwéc 2: Tinh cong suat trung binh Ptb

Pay 14 cong suit tiéu thy binh quan ctiia nhém dong co trong mot khoang
thoi gian.

Cong thue :
Pp=Ky- ZPdm

Trong d6 : Ksd (Hé sb st dung) thudng tra bang tiéu chuan cho thang
may la khoang 0.2 - 0.25; may bom 1a 0.7 - 0.8.

Buéc 3: Xac dinh hé so cwe dai Kmax

dua vao gia trin_{hq} vtra tinh 0 Budc 1 va Ksd ¢ Budc 2 dé tra bang
(hodc do thi) tim kmax

Y nghia: kmax dai dién cho mirc do bién dong cong suat cuc dai so véi
muc trung binh.

Buwéc 4: Tinh cong suit tinh toan cudi cung Ptt
Cong thirc :
Ptt = kmax . Ptb

Vi du 4p dung cho thuec té thap Bl



nhom thang may ciia ban gdm 2 chiéc, mdi chiéc Pdm = 11 kW.
Nhq : Vi cong suit bang nhau nén nhq =2

Ptb : Vo1 Ksd =0.2,taco :

Ptb=02.(11+11)=44kW

Kmax : Tra bang véi nhq =2 , Ksd = 0.2 , tim duoc kmax = 2.5
Ptt:Ptt=2.5.4.4=11kW

Pbi v6i nhom phu tai dong lyc (thang may, may bom), d6 an str dung
phuong phap S6 thiét bi hiéu qua nhq két hop voi hé s6 cuc dai kmax
Phuong phap nay cho phép xac dinh chinh xac dinh phu tai khi cac dong
co cong suat 1on lam viée dong thoi, tir 6 dam bao cac thiét bi bao vé
khong bi nhay nham khi khoi dong."

Nhém phu tii chiéu sang cong cong (Hanh lang, Sanh, Tang hiam)

Ta chon phuong phap suit phuy tai po

Tinh thue té: Trong giai doan thiét ké, s6 luong bong dén thuc té c6 thé
thay doi tuy theo loai dén LED chon mua. Viéc dung dinh mirc W/m 2 gitp
tinh toan nhanh va c6 do dy phong tiéu chuan

Tiéu chuin ap dung: Dya vao TCVN 9206:2012 hoic TCVN 7114:2008
(ve do roi).

Cac buoc tinh toan

Budc 1: Chia khu vue va xac dinh dién tich (S)

dua vao ban v€ mat bang kién tric dé tinh di¢n tich cho tung khu vuec:
Shl Di¢n tich hanh lang cac tang.

Ssanh Dién tich sanh tang 1.

Sham Dién tich khu vuc db xe/ky thuat tang 1.

Buéc 2: Tra dinh mic suat phu tii (p_0)

Tuy theo yéu cau vé do roi, suat phu tai thuong léy nhu sau:
Hanh lang cau thang : po=3 —5 W /m 2

Sanh chinh , khu vuc dich vu : po=8 — 12 W/m 2

Tang ham bai dd xe : po =2 —4W/m 2

Cong thirc:

Ptt cs=(p0 * S)/ 1000 (kW)



Piic diém cap dién cho nhém nay tai Thap Bl

céc dic diém can dua vao thuyét minh:

Ché d¢ diéu khién:

Chiéu sang hanh lang thuong chia lam 2 ché do: Ché d6 ngay (bat 50% sO
dén) va ché d6 dém (bat 100% hoic giam xudng 30% tiy yéu cau tiét kiém
dién).

Co thé str dung cam bién chuyén dong tai cac khu vuc it ngudi qua lai dé
to1 vu hoa nang lugng.

Chiéu sang sv c¢6 va thoat hiém (Emergency & Exit):

Day la phu tai loai 1, phai duoc cép dién lién tuc.

Trong tinh toan cong suit, nhom nay thuong duoc cong thém mot lugng
du phong khoang 10-15% cong suat chicu sang thong thuong.

Hé thong deén Exit/Su cd ¢o tich hop pin du phong (Battery backup) dam
bao sang it nhat 90-120 phut khi mat dién.

Gia s dién tich hanh lang Tang 3 13 150 m"2:

Chonp 0=35 W/m"2.

Ptt hl = (5 * 150)/ 1000 = 0.75 kW.

Doi véi chiéu sang cong cong, str dung phuong phap suat phu tai trén don
vi dién tich dé dam bao d6 roi tiéu chuan theo TCVN 71 14:2008, dong
thoi dam bao tinh du phong cho hé thong chiéu sang sy ¢d."

2.2 Phwong phap tinh toan chiéu sang

Trong k¥ thuat dién dan dung va cong nghi¢p, c6 3 phuwong phap chinh
thuong duogc st dung:

1. Phwong phap Hé so loi dung quang thong (Phwong phap Ksd)

bay la phuong phap dua trén nguyén ly: Tong lugng anh sang (quang
thQng) phat ra tir cac bc’)r}g déq s€ b1 hap tqhu mot phan boi tudong, tran, §ém;
phan con lai hitu ich chiéu xudng mat phang lam vi¢c dugc goi l1a h¢ so loi
dung

Cac buwoc tinh toan trinh tw
Pé tinh toan theo phuong phéap nay, ta thuc hién theo 4 budc chinh sau:



Bugc 1: Xac dinh cac thong s0 hinh hoc va méi truong
Kich thude phong: Chiéu dai (a), chi€u rong (b), dién tichS=ax b

Chiéu cao treo dén (h): Khoang cach tir dén dén mit phang lam viéc
(thuong cach san 0,8m).

Hé s phan xa cta tran Ptr tudng Pt san Ps Thong thudng chon cip: 0,7 -
0,5-0,3.

Buéc 2: Tinh chi s6 phong (i)

Chi s6 nay dic trung cho hinh dang cua phong, phong cang vudng thi 1
cang 16n, hi¢u qua chiéu sang cang cao

i1=axb/hx(a+b)

Buéc 3: Xac dinh hé s6 lgi dung n

Duya vao chi s6 phong (i) da tinh va cac hé sé phan xa (Ptr,Pt,Ps) ta tra
bang ctia nha san xuat bo dén dé tim n (con goi 1a hé s6 Ksd

Budc 4: Tinh toan gé lwgng dén (N)
Str dung cong thure tong quat:

oS <k
(I)tng n
P,
N = Eng
@ln
Trong do6 :

E : d0 roi tiéu chuan (Lux)
K : hé s6 dy trir ( thuong lay tir 1.2 t6i 1.3)

philn : Quang thong cua bo den (Lm)



U'u diém va pham vi ap dung

U'u diém: Tinh toan nhanh, két qua dam bao dg roi trung binh trén toan bo
bé mat san.Phu hop véi cac khong gian c6 dén bd tri déu.

Pham vi: Rat pht hop cho cac khong gian trong Thap B1 nhu:

Phong khach, phong ngu can ho.
Vin phong 1am viéc tang 2.

Hanh lang va sanh chung.

Bang tra hé s6 loi dung n (Tham khéo) (bang mau pho bién sau (voi dén
LED Downlight)

Chisb | 0.6 0.8 1.0 1.25 1.5 2.0 2.5
phong
(1)

Héso | 0.42 0.51 0.51 0.65 0.71 0.78 0.82

(Luu y: Chi sb i cang tang thi hé s6 loi dung \eta cang 16n vi ton that anh
sdng vao tuong giam di)

2.2 Phwong phap Suit phu tai chiéu sing Po

phuong phap nay thuong duoc dung cho cac khu vue c6 yéu cau chiéu, ,
sang don gian nhu hanh lang, bai do xe, kho hodc dung ¢ giai doan thiét ké
so bo.

Nguyén ly cia phwong phap
Phuong phap nay dua trén viée an dinh mot dinh muc cong suit dién ning

can thiét trén mot don vi dién tich mat san (W/m”2) dé dat duoc mot do
roi yéu cau theo kinh nghiém thiét ké.

Cong thirc tinh toan



Pé xac dinh s6 lugng bo dén theo phuong phap nay, ta thuc hién theo cac
budc sau:

Budc 1: Tinh tong cong suat chiéu sang (Pcs)

Pcs=Pox S

Trong do :

Pcs : Tong cong suit chiéu sang can thiét cho phong (W).

Po : Suét cong suét chiéu sang trén mgt don vi dién tich (W/m”2). Gia tri

nay tra theo bang tiéu chuan tiy thudc vao loai phong va loai dén sir dung.
S: Dién tich can phong (m"2).

Budc 2: Xac dinh s6 luong bd den (N)
N =Pcs/Pn

Trong d6 : Pn 1a Cong suat ciia mot bo dén duoc lua chon (W).

Bang tra suat phu tai chiéu sang p_0 (Tham khao cho Thap B1)

Loai khu vuc D0 roi yéu cau E Suit phu tai Po
(Lux) (W/m2)
Phong khéch, phong 300 8+12
lam viéc
Phong ngu 150 4+6
Hanh lang, sanh tang 100 3+5
Khu vue do xe, tﬁng 75 1,5+2,5
ham




Néu sir dung dén huynh quang cii, tri s6 p_0 thuong cao gap 1,5 dén 2 lan.

Uu va nhuge diém o ’
Uu diém: - Tinh toan cuc ky nhanh chong, khong can biét cac hé so6 phan xa
phtc tap hay chi s6 phong i.

Rat thudn tién dé tinh toan phu tai dién (kW) ctia hé théng chiéu sang khi lap
bang can bang cong suat toan toa nha.

Nhwoc diém: - Chi mang tinh chét gan ding.
Khéng xét dén hinh déang hinh hoc ctia phong (phong qua dai hodc qua cao).

Uu va nhuge diém

U'u diém: - Tinh todn cuc ky nhanh chong, khong can biét cac hé s6 phan xa
phtrc tap hay chi s6 phong 1.

Rat thuén tién dé tinh toan phu tai dién (kW) ctia hé thong chiéu sang khi lap
bang can bang cong suat toan toa nha.

Nhwoec diém: - Chi mang tinh chét gan ding.

Khéng xét dén hinh déng hinh hoc ctia phong (phong qua dai hodc qua cao).

Vi du ap dung cho Hanh lang Thap B1

hanh lang tang 3 c¢6 dién tich S = 60 m 2

Chon Po =4W/m 2 ( theo bang tra cho hanh lang)
Tong cong suat chiéu sang :

Pcs =4 x 60 =240(W)

Chon bo dén Downlight LED cong suat Pn = 12W
S6 lugng dén can thiét :

N=240/12=20bd

3. Phuwong phap Tinh toan tirng diém (Phwong phap dwong cong do thi)

phuong phap nay thuong duoc gioi thiéu dé chimg minh su am hiéu sau vé ky
thuat chiéu sang, dic biét khi tinh cho cac khong gian c6 dén dit 1¢ hodc chiéu
sang diém.

Nguyén ly



Phuong phap nay dua trén dinh luat binh phuong khoang cach va quy luat phan
bo cuong do sang cua den trong khong gian. D6 roi tai mot diém dugc tinh bang
tong do roi do tat ca cac dén trong phong giy ra tai diém do.

Cac cong thire tinh toan
Do roi tai mot diém A trén mat phéng nam ngang duogc tinh theo cong

I,
e 3
T — 72 X €os” a
thirc:
Trong do6 :

EA : P roi tai diém A tinh toan (Lux).

Ialpha : Cuong do sang ctuia den theo hudng (Gia tri nay tra trén Puwong
cong phan bo cwong d§ sang ctia nha san xuat)

H: Chiéu cao tir tim dén dén mat phang lam viéc (m)
.o : Goc hop bai phuong thang ding va tia sang di tir dén dén diém A.

Trinh tu thuc hién (Sir dung dwong cong d6 thi)
Thay vi tinh toan luong giac phirc tap, ngudi ta thuong dung do thi do nha
san xuat cung cap:

Bude 1: Xac dinh vi tri diém can tinh va toa d6 cua dén so véi diém do.
Buwéc 2: Tinh gia tri hinh hoc (thudng 1 ty s6 d/h, véi d 1a khoang cach
ngang tir dén dén diém).

Buéc 3: Sir dung dudng cong trac quang (Polar Curve) dé tim gia tri
lalpha twong mg vo1 goc alpha

Buwéc 4: Lap vao cong thic hodc tra d6 thi do roi bang tri s6 twong ddi dé
tim raEA

Pic diém va pham vi ap dung



U'u diém: - Cho phép biét chinh xac d6 roi tai cac diém quan trong (vi du:
trén ban lam viéc, tai cac goc t61).
Xét dén hudng cta ngudn sang.

Nhwoc diém: - Tinh toan tha cong rat mat thoi gian néu phong c6 nhiéu
den (phai tinh cong don tir tung den mot).
Thudng khong tinh dén lugng anh sang phan xa tir twong va tran (chi tinh
tia sang tryuc tiep).

Ap dung: - Chiéu sang cuc b trong cac cin ho cao cap.

Chiéu sang sanh 16n c6 dén Spotlight chiéu diém.

Chiéu sang dudng phd hodc khu vuc bii dd xe ngoai troi.

4. Phwong phap dung phan mém mé phéng (Dialux)

DIALux la phénqmém thiét ké chi,é'u sang chuyén dung (do tap doan DIAL
cua Dtre phat tri€n), cho phep thi€t k&, tinh toan va mé phong tryc quan hé
thong chi€u sang trong nha va ngoai troi.

Phan mém nay dua trén cac ticu chuan chiéu sang q}léc té (nhu EN 12464,
ISO 8995) va TCVN 7114 dé dua ra cac danh gia vé do roi, do choi va
hiéu qua nang lugng.

Quy trinh thiét ké trén phan mém
Pé thiét ké chiéu sang cho mot tang cua Thap B1, quy trinh thyc hién nhu
sau:
* Budc 1: Xay dung mé hinh 3D: Nhép ban v& mat bang tir AutoCAD
vao DIALux dé dung tudng, cira so, tran va san.

« Budie 2: Thiét 1ap vat liéu: Gan cac hé sd phan xa (\rho) thuc té cho
tuong, san, tran va cac do dac noi that.

* Budc 3: Lya chon bg dén (Plug-in): Su dung t€p dir liéu trac quang
(.LDT hoic .IES) cua cac hing san xuat thuc té (nhu Rang Dong,
Philips, Panasonic). Tép nay chira dung day du thong so vé cong sut,
quang thong va dudng cong phan b cudng do sang.

* Budrc 4: BO tri va Tinh todan: Phan mém tu dong tinh toan sb luong
den dua trén do roi yéu cau (E) hodc nguoi dung tu bo tri dén va ki€ém
tra do roi.

« Buée 5: Xuat két qua: Xuat bao cao bao gom ban d6 do roi (Isolines),
hinh anh phdi canh 3D va cac chi so tiét kiém dién.



Uu diém vuot troi cia DIALux
Tinh chinh xac cuc cao: Xét dén ca anh sang truc ti€p va anh sang phan
xa tur cac bé mat vat licu phuc tap (guong, kinh, go).

Tryc quan hoa (Rendering): Giup chu dau tu hinh dung dugc khong
gian chiéu sang thyc té trude khi thi cong (tranh cac vung toi khong mong
mudn).

Toi wu héa chi phi: Tim ra vi tri dat dén t61 vu nhat dé€ dung it dén nhat
ma van dam bao do roi va d§ dong déu.

Panh gia do choi (UGR): Kiém tra xem anh sang c6 gay l16a mat cho
nguoi st dung can ho hay khong.

Bén canh viéc tinh toan tha cong bang phuong phap Hé s6 loi dung quang
thong, d6 an con tham chiéu cac két qua mo phong tir phan mém DIALux
evo dé kiém tra tinh dung dan cta viéc b tri dén, dam bao d6 dong déu
anh sang Uo va tinh thim m¥ cho khéng gian cin ho va sanh tang 1."

Lya chon phuong phap !

Pé xac dinh s6 lugng bo deén cho cac khu vuc trong Thap Bl, ta sir dung
phuong phap H¢ s6 191 dung quang thong (n)

Viéc lya chon phuong phap tinh toan chiéu sang dong vai tro tién quyét
trong viéc dam bao chat luong anh sang, tién nghi thi giac cho cu dan va
t6i wu hoa chi phi van hanh cho toa nha. Sau khi phan tich va d6i chiéu 4
phuong phap tinh toan pho bién hién nay, d6 4n dua ra quyét dinh Iya
chon dua trén cac can cir sau:

Danh gia tinh tuong thich ctia cac phuong phap

Déi véi phuong phap Suat phu tai (p_0): Tuy phuong phap nay cé uu
diém 14 tinh toan cuc ky nhanh chong va don gian, nhung né lai mang tinh
chét cam tinh va dua trén sO liéu thong ké cu. Trong bdi canh cong nghé
LED dang phat trién manh mé véi hiéu suat phat quang thay doi lién tuc,
viéc ap dung tri sé p_0 cd dinh dé dan dén tinh trang thiét ké thira hoic
thiéu anh sang tram trong. Do do, phuong phap nay chi duoc su dung lam
cong cu kiém tra nhanh tong cong suat chiéu sang dé du phong cho hé
théng day dan.



Pbi vi phuong phap Tinh toan timg diém: Pay 1a phuong phap c6 do
chinh xéc rét cao tai cac diém cy thé. Tuy nhién, dac thu ciia Thap B1 1a
cac phong c6 dién tich vira va nho (can ho) hodc cac dai khong gian kéo
dai (hanh lang) voi s6 luong bo dén rat 16n. Viéc tinh toan thu cong ting
diém cho hang tram vi tri s& gdy ra sy lang phi vé thoi glan va dé xay ra
sai sot trong qua trinh cong don quang thong tir nhicu nguon sang. Phuong
phap nay chi nén ap dung cho cac vi tri dac thu nhu quay & tan tang 1
hodc cac diém nhén kién tric.

Déi voi phuong phap mé phong bang phan mém (DIALux): Pay la
phuong phap t6i wu nhat, cho phép truc quan hoa khong gian. Tuy nhién,
dé dam bao tinh han 1am va gitp nguoi thiét ké ndm viing ban chat cot 161
cua ky thuat chiéu sang, viéc tinh toan bang cic cong thiic toan hoc van 1a
yéu cau bat budc trong cac d6 an chuyén nganh.

Quyét dinh lya chon phuong phap chinh: Phuong phap Hé s6 loi dung
quang thong m

Do an quyét dinh lira chon Phwong phap Hé s6 loi dung quang thong (Ksd)
1a phuong phap tinh todn chu dao cho toan bd toa nha Thap B1 vi nhitng 1y
do sau:

Phu hop voi dac thu khong gian: Thap Bl bao gom cac can ho va hanh
lang duoc thiét ké voi bé mat tudng va tran phang, mau sic sang (hé )
phan xa cao). Phuong phap nay xét dén day du cac thanh phan phan xa tur
tran, tuong va san, diéu nay rat phu hop v6i moi truong chiéu sang trong
nha, noi ma anh sang gian tiép dong gop mot phan khong nhé vao do roi
tong thé.

DPam bao d6 dong déu cua anh sang: Phuong phap hé s6 loi dung huéng
to1 viée xay dung mot hé thong chiéu sang déu khap trén bé mat phang
lam viéc. Piéu nay gitp cu dan khong bi moi mat khi di chuyén giita cac
khu vue c6 d6 chénh léch anh sang 16n, dong thoi tao ra cam giac khong
gian rong rdi va thoang déng hon cho cac can ho chung cu von c6 dién tich
han ché.

Tinh chinh xac va khoa hoc: Phuong phap nay str dung chi sO phong (i) —
mot thong sd ky thuat phan anh chinh xac moi quan h¢ gitra kich thudc
hinh hoc va chleu cao treo dén. Khi két hop v6i bang tra hé sé loi dung tir
cac nha san Xuat den uy tin (nhu Rang Dong, Philips), két qua tinh toan s&
¢ do tin cay rat cao, sat vdi thuc té van hanh.

Co s& dé lya chon thiét bi: Két qua cua phuong phap nay la 5O luong bo
dén (N) cu thé. Tir con sb ndy, nguoi thiét ké c6 thé dé dang trién khai mit



bang bo tri ludi dén trén AutoCAD, dam bao tinh d6i xtmg va tham m§y
cho kién truc tran cua toa nha.

dé vira dam bao tinh khoa hoc, vira ddp ung yéu cau k¥ thuat va tién do
cua do an, tac gia thyuc hién tinh toan theo trinh tu:

Dung Phuong phap H¢ so lo1 dung quang thong dé xac dinh so lugng dén
chi tiét cho cac phong chirc nang.

Dung Phuong phap Suat phu tai dé kiém tra lai cong suat tong ctia hé

thong chiéu sang nham phuc vu cho chuong tinh toan chon ddy dan va
thiét bi bao vé.

Cac cong thire tinh toan co ban

Chi s6 phong
Dung dé danh gia dac diém hinh hoc ctia khong gian tinh toan:
axb
h < (a + b)

7 =

Trong do :
a: Chiéu dai phong (m).

b: Chiéu rong phong (m).
h: Khoang cach tir mat na den dén mat phéng lam viéc (m).
Tong quang thong can thiét

bé dam bao dd roi y€u cau trén bé mat lam viéc, tong quang thong cua cac
bo dén la:

Trong do6 :
E: BJ roi tiéu chuan yéu cau (Lux).

S: Dién tich bé mit chiéu sang (m”2).



k: Hé s du trir, xét dén sy suy giam quang thong do bui ban va gia hoa
(chonk=1,2).
N : Hé s loi dung quang thong (tra bang dua trén chi s6 i va hé s phan xa

tuong, tran).

S6 lwong bd dén can dung (N):

Trong do6 :
. : Quang thong cia mot bo dén do nha san xuét cung cap (Lm).

Tinh toan chiéu sang cho céc ting ctia Thap Bl
ta tién hanh tinh toan cho 3 khu vuc chinh cua toan bd toa nha:

A.Khéi Can ho (Tang 3 - Tang 6)
Viéc tinh toan chiéu sang khdi can hod duoge thyc hién cho mot tﬁng dién
hinh (10 can hg), sau d6 nhan hé s6 cho toan b khoi.

Lua chon thiét bi va thong s6 k¥ thuat

Dua trén dic diém can ho chung cu h‘ién nay, ta lya chon: ,
Loai dén: Ben LED Downlight am tran (9W cho phong khach/bép va 7W
cho phong ngu).

Thong s6 dén: Quang théng \Phi_ {dén} = 800 Lm (cho loai 9W).
Do roi tiéu chuan (E): * Phong khach/Bép: E = 300 Lux.
Phong ngu: E = 150 Lux.
Hé s6 du trit (k): Chon k = 1,2 (xét dén bui ban va suy giam quang thong).
Hé s6 loi dung (n): Chon n = 0,8 (tra bang theo chi s phong).

Tinh cho khong gian chinh (Khach + Bép: S = 30 m2):
Chi s6 phong (1):

.__axb 30
T hx(a+b)  2,5x11°

1,1



Gia st h = 2,5m la chiu cao tir mat ban dén tran

Tong quang thong can thiét:

ExSxk 300x30x1,2

= 08 — 13.500 (I.m)
S6 lugng bo dén (N):
@ ng ]- -
e e 2 D S

D 800

n

Chon 18 bd dén Downlight 9W (dé bé tri d6i xtmg).

Tinh cho phong ngu (S = 15 m2)
Tong quang thong can thiét:

150 < 15 < 1,2
tng = 0,8

P = 3.375 (Lm)

S6 luong dén N :
N=3375/600=5.62

C}}Qn 6 bo den Downlight TW.
Tong hop cho toan by Khoi Can ho

Sau khi tinh toan cho ting phong, ta tong hop sd lwong dén cho 1 tang va
toan khoi 4 tang:



S6 CH/Tang | Tong S0 CH/Tang | Tong Tong dén (4
dén/Tang dén/Tang tang)

10 10 180 720 720

10 10 120 480 480

10 10 40 160 160

10 10 340 bo 1360 bo 1360 bo

B. Khéi Cong cong (Hanh lang, Cau thang tit ca cac ting)

Khu vye cong cong bao gom hanh lang gifta cdc can ho va cau thang bo
thoat hiém. Dac thu cua khu vuc nay 1a hoat dong 24/24, nén can lya chon
thiét bi LED bén bi.

Thong s6 ky thuit lwa chon
Do roi tieu chuan (E):
Hanh lang: E = 100 Lux (Pam bao quan sat va di chuyén).

Cau thang: E = 100 Lux (Pam bao an toan 1én xudng).
Loai den:
Hanh lang: Bén LED Downlight am tran 9W (\Phi_{dén} = 800 Lm).

Cau thang: Pén LED 6p tr?}n tron hoac den LED ban nguyét 18W
(\Phi_{deén} = 1600 Lm) két hgp cam bién chuyén dong.

Cac hé s6: Heé sb du trir k = 1,2; Hé s6 loi dung n=0.8

Tinh toan cho Hanh lang tang dién hinh
Gia str hanh lang mdi tang c6 dién tich S = 60 m > (Dai 40m, rong 1,5m).
Tong quang thong can thiét:



ExSxk 100 x60x 1,2
7 - 0,8

= 9.000 (Lm)

S6 lugng dén hanh lang (N) :

D, 9.000
N = 19 — — 11.25 (b
P 800 - (129

T

Chon 12 b dén Downlight 9W cho méi tﬁng‘.
Cach bo tri: Chia déu 12 b dén doc thpo chiéu dai 40m cua hanh lang.
Khoang cach gitra cac dén 1a 40 / 12 sap si 3.3m

Tinh toan cho Cau thang bo
Cau thang thuong tinh theo sb bac va chiéu nghi.
Tiéu chuan: Moi chi€u nghi bo tri 01 bo den.

S6 luong: Véi Thap Bl co 6 tang, mdi ting c6 2 vé thang suy ra Tong
cong khoang 12 chiéu nghi.

Chon dén: 12 bo dén LED 6p tran 18W.

Luu y: Can c6 hé thong chiéu sang su cd (den Exit va den Emergency) tai
cac ctra budng thang bo dé dam bao thoat hiém khi mat dién.

Bang tong hop chiéu sang Khbi Cong cong

Khu vire S6 ‘ Tong so Tong s6 Loai dén
lwrgng/Tang | tang lwgng bo




Hanh lang ting | 12 6 72 LED
Downlight
9w

Ciuthangbd |2 6 12 LED op trin
18W

bénExit 2 6 12 Dén chi hudng

Pbén su ¢b 2 6 12 Pen sac dwr
phong

C. Khoi Tang 1 va Tang 2 (Sanh va Dich vy)

Khu vuc Tang 1 va Tang 2 ctia Thap B1 déng vai tro 1a "bo mat" cua toa
nha va noi lam viéc tap trung. Do do, viéc thiét ké chiéu sang khong chi
don thuan la cung cap anh sang ma con phai tao ra méi truong thoai mai,
tang hi¢u suat lam vi¢c va thu hat khach hang.

Pic diém khong gian va yéu cau ky thuat
Tang 1 (Sanh chinh, khu vyc 1 tan, bai xe): - Sanh chinh ¢ tran cao hon
cac tang khac, yéu cau do roi cao va anh sang sang trong.

Khu vuc dé xe can do roi vira da nhung phai dam bao d6 dong déu cao dé
camera an ninh hoat dong tot.

Tang 2 (Khu vuc van phong, dich vu):
Yéu cau do roi dat chuan 300 - 500 Lux dé tranh moi mét cho nhan vién.

Can st dung dén c6 chi s6 hoan mau (R > 80) dé mau sic trung thuc.



Lua chon thiét bi chiéu sang ’ ,
Sanh chinh: Chon dén LED Downlight cong suat 1on 18W - 24W két hop
den LED day trang tri hat tran.

Vin phong Tang 2: Chon dén LED Panel tam (600 x 600 mm) cong suat
36W - 48W. Loai dén nay cung cap anh sang tan xa mém, khong giy choéi
l6a.

Bai xe/Khu ky thuat: Stir dung bo dén LED Tuyp 1,2m (18W) c6 mang
bao v¢ chong am, chong bui

Tinh toan chi tiét cho Sanh Tang 1 ( S = 80m 2)
Ta ap dung phuong phap Hé sb loi dung quang thong dé dam bao tinh
chinh xac:

Thong s6 dau vao :

D0 roi yéu cau: E =200 Lux.

Chiéu cao treo dén: h=3.,5 m.

Hé s6 du triv: k= 1,2.

Hé s6 loi dung: n = 0,75 (tra bang theo chi sb phong i).

Tong quang thong cin thiét

E xS xk 200 x80x1,2
7 - 0. 75

— 25.600 (Lm)

S6 luong bo deén (N)
Chon den Downlight 18W c6 .n= 1600lm

D, 25.600
N — 29 — = 16 (b
D 1.600 (b)

n

Bé tri 16 bo dén theo ludi 4 x 4

Tinh toan cho Vin phong Tang 2 (S = 450m 2)



Pay 14 khong gian rong, ta st dung dén Panel dé dam bao d6 dong déu anh
sang.

Thong s6 dau vao :

D0 roi yéu cau : E = 300Lux

Hé s6 loi dung n=0.8

Tong quang thong can thiét:

~ 300 x 450 x 1,2

¢tng — O, S

— 202.500 (Lm)

S6 luong bo dén (N)
Chon dén LED Panel 600 x 600 (36W) c6
®n =3200Lm

N =202.500 / 3.200 bang sp si 63.2
Chon 64 bo den Panel b tri theo cac ddy song song.

Bang tong hop khéi chiéu sang tang 1 va tang 2 :

Khu vue Dién tich Loai den S6 lwong Tong cong suit
(m?) (b9) W)
Sanh chinh (T1) 80 Downlight 16 288
18W
Bii dé xe (T1) 300 LED Tuyp 20 360
18W
Khu Van phong 450 LED Panel 64 2.304
(T2) 36W
Khu k¥ thuat 50 LED Tuyp 6 108
18W

DANH GIA VA TONG KET HE THONG CHIEU SANG TOAN TOA
NHA



Sau khi hoan thanh tinh toan chiéu sang cho Khéi Can ho, Khodi Cong
cong va Khdi Dich vu (T1, T2), ta rat ra cac nhan x€t quan trong dé dua
vao chuong két luan cua phan nay:

Tinh dong nhat: Viéc str dung chung cong nghé LED giup toa nha tiét
kiém duogc khoang 40 - 50% dién ning so véi cac loai dén truyén thong,
dong thoi giam chi phi bao tri do tudi tho dén LED cao (> 25.000 gio).

Tinh an toan: Toan bo hé théng hanh lang va sanh dugc trang bi thém den
su c0 va chi dan thoat hiém (Exit), dam bao an toan tuyét déi cho cu dan
khi ¢6 hoa hoan hodc mat dién dot ngdt.

Tinh tham m¥: Viéc bo tri dén dya trén chi so phong giip anh sang phan
bd déu, khong co goc t6i, ton vinh vé dep kién tric ndi that ctia Thap Bl.

2.3 XAC PINH PHU TAI TiNH TOAN CHO TOAN BQ THAP B1
Viéc xac dinh phu tai tinh toan 1a budc then chdt nhdm lua chon céc thiét
b1 dong cat, tiét dién day dan va cong suat may bién ap phu hop cho toa

nha.

2.3.1 Tinh toan cho khdi cin ho ( TAng 3 téi ting 6 )

Mit bang cap dién ting 3 — tang 6



"
"
"

L

B

A
v

P
e - 5
: ¥ +
= ~4
- =
a =

AL

_
. z !
= Lo S
i 1 i _ _
= S — = = S




Day la ban vé thé hién cach bo tri thuc té cac thiét bi trong mot tang Vi tu
tang 3 dén tang 6 thuong gidng nhau (tang dién hinh), nén ban chi can vé
mot mit bang dai dién.

Mat béng chiéu sang: Thé hién vi tri cac dén Downlight, den hét tran, vi tri
cong tic.

Mat béng cép dién: Thé hién vi tri 6 cdm, vi tri dat cuc nong diéu hoa, binh
néng lanh va duong di day tur ti dién tong ctia cdn ho (DB-CH) dén céc
thiét bi nay.

DAC DPIEM NOI BAT CUA KHOI CAN HO (TANG 3 - TANG 6)

Tinh chét phu tai loai 1 va loai 2 xen k&

Khéi can ho trong chung cu cao tang thuong dugc xép vao phu tai loai 2.
Tuy nhién, cac hé thong di kém nhu chiéu sang hanh lang, thong gio sy cd,
va bao chay tai cac tAng ndy bat budc phai 13 phu tai loai 1 (can cap dién
lién tuc).

Piém nbi bat: Can co su phan tach ro rang gitra tu dién can ho (DB-CH) va
ta dién cong cong tang (DB- P). Khi ¢6 su ¢o mat dién ludi, he théng may
phat dy phong phai vu tién cap cho tai cong cong tang dé cu dan thoat
hiém.

Tinh dong thoi va biéu do phu tai bién thién manh

Khac véi khoi van phong (Tang 2) c6 cong suat on dinh vao ban ngay,
khéi can ho co dic diém:

binh phu tai (Peak load): Thuong roi vao khoang 18h - 22h hang ngay
(khi cu dan vé nha, str dung dong thoi bép dién, diéu hoa, binh ndong lanh).

Hé s6 dong thoi (K_{dt}): Day la thong s6 quan trong nhat. Cang nhiéu
can ho thi h¢ s6 nay cang giam xudng.

Doi voi 1 can hg, ta lay K_{nc} =0,6 : 0,7. Nhung d6i voi mot tang c6 10
can ho, K_{dt} chi con khoang 0,63 do khong phai tat ca 10 nha déu bat
may gidt hay bép dién cung mot phu

Pic diém vé mat bo tri khong gian va k¥ thuat dién

Truc k¥ thuat dién (Shaft): Cac tang tir 3 dén 6 thuong c6 thiét ké mat
bang giéng hét nhau (tang dién hinh). Diéu nay cho phép hé théng cap
dién chay doc theo truc k¥ thuat théng ding.



Hé thong Busway hodc Cap dién truc chinh: Do dong dién tong clia 4 ting
can ho kha lon, viéc su dung he thong Busway thay cho cap ngam trong
ong k¥ thuat 1a mot diém noi bat giup giam ton that dién ap va ting kha
ning chdng chay lan.

Su da dang vé chung loai thiét bi
Mbi can h¢ 1a mot t0 hop céc loai tai khac nhau:
Tai trd: Bép dién, binh ndéng lanh, ban 1a (hé s6 \cos \sap si 1)

Tai dung/cam: Piéu hoa inverter, may giat, dén LED, may tinh (hé s6 \cos
\varphi thap hon, gay ra song hai)

Djém luu y: Can cha y dén viéc can bang pha. Do c¢in ho dung dién [ pha,
néu khong phan b6 déu 10 can ho trén 3 pha (A, B, C) cua tang, s¢ dan dén
hién tuong léch pha, gdy néng day trung tinh va chay thiét bi.

Khéi can ho gom 4 tang, moi tang b tri 10 can ho. Cong sudt dugce tinh
toan phan cip tir can ho dén tang va dén toan khoi.

Cong suat dat cia mot can ho (Pm.CH)

Pm.CH = Pcs + Poc + Pdh + Pnl + Pbep
Pm.CH=0.5+25+24+25+3.0=10.9 (kW)

Cong suat tinh toan cia mot can ho (P_{tt.CH}

Cong thire tinh toan :

Ptt.CH = Pm.CH x Knc

Trong d6 Knc 13 hé s nhu cu ctia can hd (Cho Knc = 0.6)
Ptt.CH =10.9 x 0.6 = 6.54 (kW)

Cong suat tinh toan cia mot tang (Ptt.tng)

Ap dung hé s6 dong thoi cho nhom 10 cin ho trén mot tang (Kt = 0.63)
Ptt.tng = (n x Ptt.CH) x Kt
Ptt.tng = (10 x 6.54) x 0.63 =41.2 (kW)



2.3.2 Tinh toan cho Khoi Tang 1 va Tang 2

Mit bang cap dién tang 1
o e ' o T
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Khéi Tang 1 va Tang 2 ctua Thap B1 dong vai tro 13 "bd mit" va trung tdm dich
vu cua toa nha. Pac diém phu tai ¢ day cé nhitng diém khac biét trong yéu sau:

Mat d6 phu tii cao va tinh chat phu tai quan trong

Khac voi cac can ho, Tang 1 (Sanh, thuong mai) va Tang 2 (Vin phong) co mat
do thiét bi dién rat 16n.

Hé thong chiéu sang: Yéu cu do roi cao (E 16n hon hodc bang 300) Lux cho
van phong va sanh), sit dung nhi€u loai dén trang tri phtrc tap, dén chiéu diém
(Spotlight).

H¢ thong diéu hoa trung tim (VRV/Chiller): Khéi dé thuong khong dung
diéu hoa cuc b nhu cdn ho ma dung hé thong Qiéu hoa khong khi trung tam.
Dicu nay tao ra cac phu tai dong co c6 cong suat I6n va dong kho1 dong cao.

Phu téi wu tién: Cac h¢ thong phong chay chita chay (PCCO), chiéu sang khan
cap (Emergency), va camera an ninh (CCTV) tap trung chu yéu tai day, doi hoi
nguon dién phai dugc duy tri 24/7.

Tinh linh hoat trong thiét ké (Flexibility)

Dic diém noi bat cﬁg khoi \{én phong va dich vu 1a khong gian mé.

Cac 0 cam va h¢ thong chiéu sang thuong dugc thiét ké theo dang module hodc
st dung h¢ thong mang cap (Cable Tray/Trunking) chay ho trén tran dé dé dang
thay doi cau tric khong gian khi ¢6 khach thué moi.

Viéc tinh toan phu tai thuong dya trén suat phu tai dién tich (p_0 tinh theo
W/m”2) thay vi dém tung thi€t bi cu thé nhu khoi can ho.

Hg s6 sir dung dong thoi Kdt on dinh ban ngay

Trai nguoc hoan toan véi khdi can ho (dat dinh vao budi tdi), khdi Tang 1 va
Tang 2 dat cong suat cuc dai vao gio hanh chinh (8h - 18h).

Hé s6 nhu cau K_{nc} & khu vuc nay thudng rat cao (tir 0,8 dén 0,9) vi trong
gio lam viéc, hau hét dén, diéu hoa va may tinh déu hoat dong lién tuc ¢ cong
suit toi da.

H¢é thong ti dién va cap ngudn doc lap
Pé dam bao van hanh va quan 1y hoa don tién dién riéng biét giita don vi quan
ly toa nha (van phong/thuong mai) va cu dan:

Khoi Tang 1 va Tang 2 thudng dugc cap ngudn tlr cac nhanh riéng biét tir t
dién tong MSB.

St dung cac tu dién phan phdi trung gian (DB-T1, DB-T2) voi cac thiét bi do
dém dién ndng da nang (Multifunction Meter) dé gidm sat chat lugng dién va
dién nang tiéu thuy.



Dudi ddy 1a cac bude tinh toan chi tiét bang cong thirc

Doi véi Tang 1 (Dich vu & Sanh): ,
V61 dién tich S 1 =450 m? ta chon suat phu tai p_0 =30 W/m 2Cdng suét tinh
toan la:

Ptt.tl =po x S1/1000=30x450/1000=13.5 (kW)

Doi véi Tang 2 (Khoi Vin phong): ‘

Vi dién tich S 2 =450 m?, suat phu tai van phong hi¢n dai can tinh thém phu
tai may tinh va may in nén chon p_0 =40 W/m?

Ptt.t2 =po x S2 /1000 =40 x 450 / 1000 = 18.0 (kW)

Dong di¢n tinh toan cho kh(‘)i‘dé' (T1+T2): ’ ,
Gi1a st h¢ s6 dong thot gitra 2 tang 1a Kt = 0,9 va hé so cong suat
\cos\varphi = 0,85:

Ptt = (Ptt.t1 + Ptt.t2) x Kt = (13.5 + 18.0) x 0.9 =28.35 (kW)

Dong dién tinh toan tong khi dé:

P, B 28,35
V3xU_ xcosp 1,732x0,38x%0,85

Itt. =

Itt ta tinh duoc bang sap si 50.7 (A)

XAC PINH PHU TAI PONG LUC (THANG MAY, MAY BOM)
Phu tai dong luc bao gé)m cac thiét bi co cong suat 16n va deflf: tinh khé1
dong phuc tap. Viéc tinh toan chinh xac giap dam bao hé thong khong bi
sut &p khi cac dong co nay van hanh.

Phu tai Thang may
Gia st Thap B1 str dung 02 thang may c6 cung théng s6 k¥ thuat.



Cong suit dinh mirc ciia mot thang may Pm.tm
Pm.tm = 15(kW)

Cong suit tinh toan ciia nhém thang may

Cong thire ap dung hé s6 nhu cau Knc :

Ptt.tm = Pm.tm x Knc

V61 kne = 0.8 ( cho nhém 2 thang may )

Ptt.tm =15 x 0.8 = 12 (kW)
Phu tai May bom nwéc

Hé thong gdm 02 may bom (01 chay, 01 du phong).

Cong suit tinh toan ciia may bom

Ptt.b = Pm.b = 7.5 (W)

Tong phu tai dong luc (Ptt.])
Ptt.] = Ptt.tm + Ptt.b = 12 + 7.5 = 19.5 (kW)

Bang tong hop phu tai tinh toan Thap B1 (Toan b céc ting)

4

Tz‘“lng Loai phu tai Pm Hé s6 (Knc X Ptt cos@ | Itt (A)
(kW) Kt) (kW)

Tang | Dich vu— 20,0 0,67 13,5 0,85 | 24,1

1 Sanh

Tang | Vin phong 25,0 0,72 18,0 0,85 | 32,2

2

Tang | 10 Can ho 109,0 0,38 41,2 0,85 | 73,6

3

Tang | 10 Can ho 109,0 0,38 41,2 0,85 | 73,6




Tang | 10 Canho 109,0 0,38 41,2 0,85 | 73,6
5

Tang | 10 Can ho 109,0 0,38 41,2 0,85 | 73,6
6
Tong | Thap Bl 481,0 Kt.X=0,8 157,0 0,85 | 280,6

Tinh toian dong dién tinh toan tong cho Thap Bl

Dong dién tinh toan tong 14 dong dién 16n nhét chay trong mach chinh cta
toa nha ¢ ché do van hanh binh thuong. Viéc tinh toan nay dya trén tong
cong suat tinh toan (Ptt Sigma da dugc xac dinh ¢ cac budc trudce.

Xac dinh cong suat bicu kién tinh toan

Trude khi tinh dong dién, ta cin chuyén ddi tir cong suat tac dung (P) sang
cong suat bicu kién (S) dé tinh dén anh huong cua cong suat phan khang
trong h¢ thong.

Cong thtre tinh:
P
Sy = 2=
Ccos

Thay s6 v6i Ptt.sicma = 176.5 (kW) va hé sd cong suét trung binh toan

176.5
=— 9 kVA
Stt.Z 0,85 07765 ( V )
nha cos= 0.85

Xac dinh dong dién tinh toan tong Itt.sicma
Dong dién chay trén truc chinh 3 pha cta Thap B1 dugc tinh theo cong
thirc:
Py
V3x U _ X cosy

Hoac tinh nhanh dua trén cong suat biéu kién Stt.sicma

Itt.E -



I — Stt.Z
tt.> \/g < U

m

Trong do6 :

Ptt.sicma = 175.5(kW) Tong cong suit tinh toan toan nha.
Um = 0.38(kV) Dién ap dinh murc gitra hai pha ( dién ap day )
Cos = 0.85 hé s cong suat

Can 3 bang sap si 1.732 Hé s tinh toan cho ludi dién 3 pha.

Thay cac gia tri cu thé vao cong thirc phan so:
[tt.sicma=176.5/1.732 x 0.38 x 0.85
[tt.sicma = 176.5/0.5594 = 315.5 (A)

Két qua Itt.sicma sap si 315.5 (A)

2.3.3 Luwa chon thiét bi bao vé (Aptomat)

Pé chon thiét bi bao vé Aptomat (thuong goi la CB - Circuit Breaker) cho
d6 4n, Minh can tuan thii cac nguyén tic vé dong dinh mirc va dong cat dé
dam bao an toan cho hé théng.

Du6i ddy 1a phan trinh bay chi tiét cach chon Aptomat cho Tu dién tong
(MSB) va cac Tu dién tang (DB) bang cac cong thirc phan sé chuyén
nghiép:

Viéc lua chop Aptomat dua trén hai thong s6 co ban: dong dién dinh muc
In va dong cat ngan mach Icu

Picu kién lra chon

Aptomat duoc chon phai thoa man céc diéu kién sau:
Dong dién dinh muc :

In 16n hon hodc bang Itt N

Dong dién cho phép cia day dan:

In nho hon hoéc bang Icp

Dong cat ngan mach:

Icu 16n hon hodc bang Inm
Trong do6 :



Itt : Dong dién tinh toan cua mach.

In : Dong dién dinh muc ciia Aptomat.

Icp : Dong dién cho phép ctia diy dan da chon.

Inm : Dong dién ngén mach tai diém lép dat.

Dua trén két qua tinh toan ta c6 dong dién tinh tong sap si 315.5 (A)

Cac bwdérce lya chon :

Theo tiéu chuén ché tao, ta chon dong dinh mirc cia Aptomat In 1a gia tri
chuan gan nhat phia trén Itt :

In =400 (A)

Vi day la tu dién tong Cﬁ:.p nguon cho toan bo toa nha, ta chon loai MCCB
(Aptomat khoi) 3 pha dé ddm bao kha nang dong cat dong tai 16n.

Théng s6 ki thuat chon: MCCB 3P, In =400 A , Icu = 50kA

Chon Aptomat cho cac tii dién ting (DB-Tang)

Tang 3 dén Tang 6). Dong dién tinh todn mdi tang:

Itt.tng = 73.6(A)

Cac budc lua chon :

Chon dong dinh muc Aptomat tong cia tang:

In.tng 16n hon hoic bang 73.6 (A)

Theo tiéu chuén, ta chon Aptomat loai MCCB hodac MCB co:
In.tng = 100(A)

Thong s6 k§ thuat chon: MCCB 3P, In = 100A, Icu = 25kA

CHON APTOMAT CHO TU DIEN TANG 1

Tang 1 1a not tap trung cac phuy tai chiéu sang trang tri, diéu hoa sanh va
cac thiét bi dich vu.

Thong s6 tinh toan

Cong suét tinh toan Ptt.T1 = 13.5 (kW)



Hé s6 cong suat cos = 0.85
Dong dién tinh toan

Itt. T1 =24.1 (A)

Lua chon thiét bj

Piéu kién chon : In.T1 16n hon hodc bang Itt.T1
Ta chon Aptomat loai MCB (Aptomat tép) 3 pha dé bao vé cho ti DB-T1.
Dong dinh murc tiéu chudn ké tiép:

In.T1 =32 (A)

Thong s6 k¥ thuat :

MCB 3P, 32A dong cat 10kA

CHON APTOMAT CHO TU DIEN TANG 2

Tang 2 c6 mat do may tinh, may in va thiét bi van phong cao, dong dién
khoi dong cua h¢ thong di€u hoa cling can dugce luu y.
Thong s6 tinh toén :

Cong suat tinh toan : Ptt. T2 = 18.0 (W)

Hé s6 cong suét cos = 0.85

Dong dién tinh toan :

[tt. T2 =32.2 (A)

Lua chon thiét bi

Diéu kién chon : In.T2 1én hon hodc béng Itt. T2

Do dong dién xap xi ngudng 32A va dé du phong cho viéc mé rong thiét
bi van phong sau nay, ta nén chon cép dinh murc cao hon mot bac.

Dong dinh mitc ti€u chuan chon:

In.T2 =40 (A)
Thong s6 k¥ thuat : MCB 3P , 40A , dong cat 10kA

TINH TOAN DAY DAN CAP NGUON

Day dan dugc lua chon phai dam bao cac diéu kién vé phat néong (dong
dién cho phép), do sut ap va dd bén co hoc.

Diéu kién lya chon day dan :

Piéu kién phat nong :

Icp 16n hon hoac béng Itt

Hodc dé dam bao phoi hop bao vé véi Aptomat:

Ico 16n hon hodc bang In



Piéu kién ton that dién ap :

AU% < AU, % (thng chn AU,,% = 5%)

Trong do6 :

Icp : Dong dién cho phép cua day dan (tra bang nha san xuat nhu
CADIVI).

In : Dong dinh murc cua Aptomat bao v¢ nhanh do.

Tinh toan cho Khdi Ciin hd (Tang 3 - Tang 6)

MBbi tang c6 dong tinh toan Itt.tng = 73,6 (A) va da chon MCCB 100 (A).
Luwa chon cap truc ngang (T tu tang DB dén cac can ho):

Dong tinh toan 1 can ho sdp si 35(A), chon aptomat = 40(A)
Tra bang, ta chon cap dong 2 16i:

Sor = Cu/PVC/PVC (2% 6) num-

Luwa chon cap ngudn tang (Tir ti MSB dén ti DB-Tang):

V6il {n} =100 (A), tra bang cap 4 15i (lap trong ong dan):

Sty = Cu/PVC/PVC (4 x 25+ 1 x 16) n

Day trung tinh 25mm? day tiép dia 16mm?



Tinh toan cho Khoi Tang 1 va Tang 2
Tang 1 (Dich vu): Itt =241 (A), In =32 (A).

Ta chon cap dong 4 161:

S £ — Chn 4 x 6 2
I = — 11N TrTr
LK

Tang 2 (Vin phong): Itt = 32,2 (A), In =40 (A).
Ta chon cap dong 4 16i:
St2 = Cu/=PVC/PVC (4x10) mm?

Tinh toin cho Tang Ham va Tang Mai

Tang HAm (Chiéu sang/Thong gio):

Itt sdp si 13.4 (A)

Chon MCB 20(A)

Shm = Cu/PVC/PVC (4x4) mm?

Tang Mai (Pong lwc Thang may/Bom):Itt = 37,03 (A), chon MCCB
63 (A).

Do 12 tai dong co, ta chon cap du cong suat dé chiu dong khoi dong:
Smi = Cu/PVC/PVC (4x16+1x10) mm?

Tinh toan cap nguon tong (Tir Tram bién ap vé Ta MSB)

Pay 14 tuyén cap quan trong nhat toa nha. Dong tinh toan tong

I {tt.\Sigma} \approx 315,5 (A), Aptomat tong 400 (A).

Pé dam bao an toan va giam do sut ap, ta thuong dung nhiéu soi cap chay
song song hodc h¢ théng Busway. O day ta chon cap don 15i chay song
song cho mdi pha:

Stng = 3x(4x185+1x95) mm?

BANG TONG HQP CHON DAY DAN TOAN TOA NHA

Vi tri I, (A) | Tiét dién day dian (mm?) Loai day

Cap ngudn tong | 400 4 x (1 x 185) Cu/PVC (Pon 16i)




Cép Tang 3-6 100 4x25+1x16 Cu/PVC/PVC
Cép Tang 2 40 4 x 10 Cu/PVC/PVC
Cép Tang 1 32 4 %6 Cu/PVC/PVC
Cép Cian ho 40 2x6 Cu/PVC/PVC
Céap Tang Mai 63 4x16+1x10 Cu/XLPE/PVC

TONG KET CHUONG II: XAC PINH PHU TAI TINH TOAN
THAP B1

Sau qué trinh phan tich va tinh toan chi tiét cho tirng khu virc cta toa nha,
cac két qua chinh dugc tong két nhu sau:

1. Phwong phap tinh toan chu dao

Do an da sur dung linh hoat cac phuong phap tinh toan phu hgp véi dac thu
ting khoi phu tai:

Khoi can ho: Sur dung phuong phap tinh theo cong suat dat va h¢ s6 nhu
cau (Knc), két hop hé s6 dong thot (Kdt) gitra cac ho dan.

Khéi dich vu va Vin phong: Str dung phuong phap suét phu tai trén mot
don vi dién tich (p0 = 30 - 40 W/m2).

Khoi dong luc: Tinh toan dua trén cong suat dinh mrc va dic tinh khoi
dong cua cac dong co (thang may, may bom).

Két qua phu tai tinh toin va Dong dién tong

Dua trén cac budc tinh toan, cac thong s ki thuat then chdt ciia toa nha
la:

T(X)ngq cong suat tinh toan toan nha (Ptt_tong):

Ptt_tong =176,5 (kW) q

Tong cong suat biu kién (Stt_tong):

Ptt_tong  176,5

Stt tong = 207,65 (kVA)



cos phi  =0,85

Dong dién tinh toan tong (Itt_tong):
Ptt_tong

Itt tong = 1,732 x Udm x cos_phi
Itt tong =315.5 (A)

H¢é thong thiét bi bao vé va day din di lra chon

Chuong II d4 xac dinh cau hinh thiét bi co ban cho Thap B1:

Thiét bi dong cat: Su dung h¢ thong Aptomat phan cap tr MCCB 400A
(tong) xuong MCCB 100A (tang) va MCB/RCBO 40A (can hg).

H¢ théng dan dién: Lua chon cap dong ha thé (Cu/PVC/PVC) dam bao
diéu kién phat nong va do sut ap (Delta U <= 5%).

Truc chinh: Cap don 161 chay song song 4 x (1 x 185) mm?2.

Tryc tang: Cap 4 x 25 + 1 x 16 mm2.

Két qua tinh toan cho thay phu tai cia Thap Bl tap trung chu yéu ¢ khoi
can ho (Tang 3 - Tang 6). Viéc tinh toan da xét dén tinh dong thoi va du
phong phat trién tai trong twong lai. Gia trj cong suat biéu kién Stt_tong =
207,65 kVA 1a co so khoa hoc dé tién hanh thiét ké va lya chon dung
lugng Tram bién 4p & Chuong I11.

CHUONG III PHUONG AN CUNG CAP PIEN

3.1 Lwa chon phuwong an cap dién

Viéc lya chon phuong an cung cap dién cho mot cong trinh cao tang hon
hop nhu Thap B1 (bao gom tang ham, khoi dich vu, van phong va khoi
can ho) 1a mot bai toan tong hop, doi hoi phai dap Gmg cac yéu cau khat
khe v€ an toan, tinh lién tuc va kha nang quan 1y dién nang hi¢u qua

Yéu cau vé dd tin ciy cung cap dién

Can ctr vao chiic nang st dung, toa nha Thap B1 bao gom cac loai phuy tai
sau:

Phu tai loai 1: Bao gom hé thong chiéu sang su cd, hé thong bao chay,
chita chay, thong gi6 thoat khoi, thang may ctru ho va tu diéu khién trung
tam. Day la nhom phuy tai déc biét quan trong, bat budc phai co6 nguodn dién
du phong (may phat dién hoac UPS) dé duy tri hoat dong ngay ca khi ludi
dién thanh pho gip su cb.



Phu tai loai 2 va 3: Bao gom cac cin ho, khéi van phong va chleu sang
sinh hoat. Nhom nay cho phep nging cap dién trong thoi gian ngin dé xir
Iy su ¢ hodc chuyén doi nguon.

Luwa chon cAu tric so d6 ludi dién ha thé

Sau khi so sanh cac phuong an (so b hinh tia, so dd phan nhanh, so d6
hdn hop), phuong an so' d6 hinh tia phoi hop phan nhanh tai ting dugc
Iira chon vi nhitng wu diém noi bat:

.Tinh linh hoat va d{c lap: M01 tang hoac moi nhom phu tai chinh (nhu
thang may, may bom) s€ dugc cap nguon bang mot tuyen cap riéng biét tur
ta dién tong MSB. Khi x4y ra sy co tai mot khu vuc, thiét bi bao vé s& co
1ap chinh xac nhanh d6, khong giy mat dién lan toa sang cac khu vuc
khac.

D@ dang quan Iy va do dém: Viéc tach riéng cap nguodn cho khéi van
phong (Tang 2), khéi dich vu (Tang 1) va khdi can ho (Tang 3-6) gitp don
vi quan 1y dé dang lip dat cong to do dém dién ning riéng biét, phuc vu
cong tac thanh toan héoa don.

Thuin tién thi cong va bao dudng: Cap ngudn duoc chay tap trung
trong truc ky thuat dién (Electrical Shaft), giap viéc klem tra, thay thé day
dan tré nén dé dang ma khong 1am anh huéng dén két ciu kién tric toa
nha.

Luwa chon cap dién 4p va phwong thire truyén tai

Cap dién ap: Hé thong st dung ngudn trung thé 22 kV tir ludi dién luc
khu vuc. Qua tram bién ap ha thé dat tai téng ham, dién ap duoc giam
xubng mirc 380/220 V (3 pha 4 day) dé cap cho cac ti dién phan phoi.

H¢é thong diy din va Busway: * Di véi truc chinh (Riser) cap cho khoi
can ho tang cao, phuong an sitr dung hé thong Busway hoic Cap dong luc
chuyén dung duogc cin nhic tiy theo dong dién tinh toan. Trong do an
nay, voi dong dién tinh toan I {tt} da xac dinh, ta su dung cap dong vin
xoan chiu nhiét chay trong mang cap dé dam bao tinh kinh té.

Hé thong ndi dét sir dung so d6 TN-S, trong d6 day trung tinh (N) va day
bao vé€ (PE) duoc tach ro1 hoan toan tir sau tram bién ap, ddm bao an toan
tuyét doi cho nguoi st dung va tranh nhi€u cho cac thiét bi di¢n tur.

Phwong an cap dién du phong



Pé dam bao van hanh cho phu ti loai 1 khi mat ludi dién 22 kV, toa nha
b tri 01 May phat dién du phong ¢ cong suat twong duong véi tong phu
tai vu tién.

Viéc chuyén doi gilta nguén luoil va nguén may phat dugc thuc hién tu
dong qua by ATS (Automatic Transfer Switch).

Thoi gian chuyén doi ngudn phai dam bao nho hon 15 gidy dé h¢ thong
thoat hiém va PCCC kip thoi kich hoat.
bang tom tat phwong an cap dién

Chi tiéu ky thuat Noi dung phwong an lya chon
Nguon dién chinh Ludi dién trung thé 22 kV thanh pho
Nguodn dién dy phong | May phat dién Diesel + Bo tu

So do phan phdi So d6 hinh tia (Radial System)
Cép dién ap ha thé 380 /220 V
H¢ thong ndi dat TN-S (Tach riéng day N va PE)

Phuong thirc chay diy | Mang cép (Cable Tray) va Ong

3.2 Cac phwong an cip dién c6 thé ap dung

Trong k¥ thuat cung cap dién toa nha, c6 ba phuong an co ban thuong
duoc xem xét:

Phwong an mang dién hinh tia (Radial System):

Nguyén ly: Mobi phu tai hodac nhém phu tai (nhu Tang 1, Tang 2, Khdi can
ho) duoc cap ngudn bang mot tuyén cap riéng biét chay truc tiép tir tu dién
tong MSB.

U'u diém: Do tin cay rat cao. Khi mot nhanh gép su cd (ngan mach, qua
tai), thiét bi bao v¢ chi ngat nhanh do, khong anh huong dén cac khu vuc
khac. D& dang trién khai cac hé thong do dém dién ning doc 1ap cho timg
don vi st dung.

Nhugc diém: Tong chicu dai day cap 16n, doi hoi khong gian truc k§
thuat (Shaft) rong va chi phi dau tu cap ban dau cao hon.

Phwong an mang dién phan nhanh (Bus-bar/Link System):

Nguyén ly: Str dung mot truc cap chinh c6 tiét dién 16n chay sudt chiéu
cao toa nha, tai moi tang s€ thuc hién ré nhanh dé cap vao tu dién tang.



U'u diém: Tiét kiém dang ké luong ddy dan va khong gian lap dat. Viéc thi
cong don gian va nhanh chong.

Nhuoc diém: Do an toan thép. Néu truc chinh gap su cd, toan bd toa nha
Thap B1 s€ mat dién. Kho khan trong viéc xac dinh diém 161 va stra chira.

Phwong 4n mang dién hén hop:

Nguyén ly: Két hop hinh tia cho cac tai quan trong (PCCC, thang mdy) va
phan nhanh cho céc tai sinh hoat.

3.1.2 Lwa chon phwong 4n t6i wu cho Thap B1

Sau khi phén tich dac diém cong ning (hon hop can hg, van phong, dich
vu), phuong an Mang dién hinh tia phoi hop phan nhanh tai ting duoc
lua chon cho Thap B1 vi cac ly do sau:

Phén tach quan Iy van hanh: Thap B1 ¢ su khac biét vé chu thé sir dung
dién (Ban quan ly cho T1-T2 va cu dan cho T3-T6). So d6 hinh tia giup
tach bach h¢ thong do dém ngay tai to MSB tang ham.

Pam bao chit lweng dién ning: Do khoang cach tir tram bién ap dén céac
tang khong qué 16n, so do hinh tia gitp giam thiéu d6 sut ap tich lity so voi
so d6 phan nhanh dai.

Phu hop véi thiét bi bao vé: D& dang phoi hop tinh chon giita Aptomat
tong va Aptomat nhanh theo cac diéu kién k¥ thuat:

‘[‘I'L.]\/]SB Z E :Itt.nhnh

‘[7'1,.71,/7,71,/1, 2 Itt.nhnh

Cau tric lwéi dién cu thé ciia Thap Bl

Hé :[héng Qién duoc to chire theo ceflu trac 3 pép 10 rét: o
Cap nguon chinh: Tu phia ha thé May bién ap 320 kVA dan vé tt MSB
bang hé thong cap dong don 161 chay trong muong cap.

Truc ding ky thuat: St dung céc tuyéq cap riéng biét chay trong mang
cap (Cable Tray) doc theo Shaft di¢n dé cap cho:

« Nhanh 1: Céap cho Tang ham (K¥ thuat).
« Nhanh 2: Cap cho Tang 1 (Sanh/Dich vu).



« Nhanh 3: Cap cho Tang 2 (Vin phong).
« Nhanh 4: Cap cho Khoi can ho (Tang 3 dén Tang 6).
« Nhanh 5: Cap cho hé thong Pong luc (Thang may/Bom) trén mai.

Cap nguon tai tang: T cac tu dién tang (DB), dién duoc chia vé ting
can ho hoac 10 chiéu sang thong qua cac MCB/RCBO béo vé.

3.2 Xac dinh dung luwgng cho tram bién ap

Tram bién ap duoc coi la "trai tim" cua hé théng dién Thap B1. Viéc xac
dinh chinh xac dung luong may bién ap (MBA) khong chi dam bao kha
nang cung cap dién on dinh ma con anh hudng truc ti€p dén chi phi dau tu
ban dau va hiéu qua van hanh kinh té cua toa nha.

Tong quan va co sé lra chon tram bién ap
Pé xac dinh dung luong MBA, ta can ctr vao téng cong suét tinh toan
Sttsicma da xac dinh & Chuong II. Tuy nhién, viéc lua chon khong don
thuan 1a chon may c6 cong suat bang v4i cong suat tinh toan ma phai thoa
mén cac tiéu chuan ky thuat sau:
Piéu kién vé cong suat: Cong suit dinh mirc cia may bién 4p Sm.MBA
phai 16n hon hoic bang cong suét tinh toan cua toan b phu tai trong dicu
kién lam viéc binh thuong.

Hé s0 tai kinh té Kpt Pé MBA hoat dong vo1 hi¢u suat cao nhat, giam
thiéu ton that dong va ton that sat, dong thoi tranh tinh trang qué nhiét
lam giam tudi tho cach dién, ta thuong chon may van hanh & mac 70\% :
85\% cong suat dinh mirc.

Kha ning dw phong: Can tinh dén kha ning phat trién thém cac phu tai
trong twong lai nhu hé thdng nha thong minh (Smart Home), tram sac xe
dién tai tang ham, hodc viéc nang cap cac thiét bi vin phong & Tang 2.

Ché @6 van hanh su c6: MBA phai c6 kha nang chiu qua tai ngan han
theo quy dinh cua nha san xut trong trudong hop xay ra sy cd cuc bo hoic
hd tro cac ngudn dién khac.

Tinh toan chi tiét va lwa chon cong suat MBA cho Thap B1

Dua trén bang tong hop phu tai & chuwong II ta ¢ tong cong suat biéu kién
tinh toan cua Thap B1 la:



S, v ~ 207,65 (kVA)

Buéc 1: Tinh toan dung lwong can thiét theo hé s6 tai kinh té
Ap dung cong thue lyra chon:

E%tZ

E%nﬂlBA.Ei L
pt

Véi Kpt = 0.8 Mirc tai toi vu cho cac dong méy bién ap ngdm dau hoic
may kho hién nay), ta co:

207,65
S - > =

= ~ 259,56 (KkVA
chn =— O, 8 2 ( )

Buéc 2: Lura chon theo diy cong suat tiéu chuan

Trén thi trudng, cac may bién ap duoc san xuat theo cac ddy cong suat
dinh murc tiéu chuan nhu: 100, 160, 250, 320, 400, 560, 630 \dots (kVA).
So sanh gia tri 259,56 kVA véi ddy tiéu chuan, ta thay:

Néu chon may 250 kVA: May s€ thuong xuyén vén hanh ¢ muc tai >
83\%. Piéu nay tuy van dam bao nhung do6 du phong thap va dé gay nong
may vao gid cao diém diém (khi ca can ho va khoi van phong cung hoat
dong).

Néu chon may 320 kVA: May s& van hanh ¢ muc tai:

207, 65
Kiithet = —355 < 100% ~ 64, 8%

Murc tai nay cuc ky an toan, cho phép may bién ap hoat dong bén bi, mat
va hoan toan dap ung dugc viéc mo rong phu tai sau nay.



Quyét dinh lwa chon:

Thiét ké lua chon 01 May bién ap cho Thap B1 véi cac théng sé ki thuat
chi tiét nhu sau:

Hing sin xuat: ABB / Thibidi / Hanaka (hoic tuong duong).

Kiéu loai: May bién ap 3 pha cap dién ap 22/0,4 kV.
Dung luwgng dinh mire: Sm.MB = 320 kVA.
Pién ap ngin mach (uk%) : 4 : 6\%.

To dau diy: Viéc chon t6 dau ddy nay gitip triét tiéu cac song hai bac 3
va cho phép st dung day trung tinh chiu tai toan phan trong ludi dién hon
hop cua toa nha.

Kiém tra diéu kién tw mé may ciia dong co 16n nhat

Ngoai viéc cap dién sinh hoat, MBA 320 kVA con phai dam bao kha nang
khoi dong cho cac dong co 16n trén tang mai (nhuw may bom chira chay
hodc thang may). Dién ap tai cyc may bién &p khi khéi dong dong co phai
thoa man:

Uk 16n hon hodc bang 0.85 x Um q ,

Vi dung lugng 320 kVA so voi tong cong suat dong co mai khoang 20 :
25 kW, diéu kién ty mo may hoan toan dugc dam bao, khong gay sut ap
anh huong dén hé thong chi€u sang va may tinh cua khoi van phong.

3.3 TINH TOAN VA LUA CHON CAC THIET BI BAO VE PHiA
CAO AP

Hé thong bao vé phia cao ap (22 kV) c6 nhiém vu ngin ngira cac sy ¢ tir
phia ludi dién tac dong xau dén MBA va nguoc lai, ngan cac su cd ndi bd
tram bién 4p gy anh huong dén ludi dién trung thé thanh phd. Cac thiét bi
nay bao gom thiét bi dong cit, bao vé qua tai, ngin mach va bao vé qua
dién ap.

Cic tiéu chi lrra chon thiét bi cao ap

Viéc lya chon thiét bi phia 22 kV phai tuan thu cac diéu kién sau:

Picu kién vé dién ap: Dién ap dinh mirc cua thiét bi (U_{dm.TB}) phai
16n hon hodc bang dién ap dinh muc cta ludi dién (U_{dm.1uéi}). Vi
Thap B1, U {dm.TB} \geq 22 kV. Thong thudng chon thiét bi c6 cap dién
ap tiéu chuan 1a 24 kV.



Diéu kién vé dong di¢n: Dong dién dinh muc cua thiét bi phai chju dugc
dong dién lam vi€c lau dai 16n nhat cua tram.
Piéu kién vé kha nang cit ngan mach: Thlet bi phai ¢6 kha nang chiu
dung va dap tat dugc hd quang khi xay ra sy ¢b ngan mach phia cao ap.

Lua chon Cau chi tw roi (FCO - Fuse Cut Out)

FCO 1a thiét bi b;"to vé chinh cho MBA 320 kV A, thuc hién chirc ndng bao
V€ qua tai va ngan mach.

Tinh toan dong dién dinh mirc phia cao ap I_dmcao
Cong thue xac dinh dong dién dinh mtrc chay qua phia cao &p cua may
bién ap:

7 - Snz MBA
m.cao
\/g > UIII cao

Thay s6 vao Sm.MBA = 320kVA va Um.cao = 22kV

320
I =— "2 84 (A
m.cao 1, 732 X 22 8 ( )

Lua chon dong di¢n dinh mirc cia day chi (I_{chi}):

bé tranh vi¢c day chi bi dut gia do dong dién tir khot dong (Inrush current)
cua may bién ap hodc khi khoi dong cac dong co 1on, ta chon dong dién
cua day chi theo diéu kién:

Ich=(1.5:2.0) x Im.cao

Tinh toén :

Ich=1.5x8.4=12.6 (A)

Quyét dinh Ira chon: Ta chon day chi tiéu chuan loai 15A hodc 20A (tuy
theo dic tinh cia hang san xuat). Than FCO chon cap dién ap 24 kV, dong
dinh murc than st 100 A.

Luwa chgn Chéng sét van (LA - Lightning Arrester)



Do Thap B1 1a cong trinh cao tang, nguy co bi qua dién ap do khi quyén
(sét danh) lan truyén trén _duong day trung thé 1a rat 16n. Chong sét van
giap xa dong dién sét xudng dat, bao vé cach dién clia may bién ap.
Thong so lya chon:

Dién 4p dinh muc (Rated Voltage): 24 kV.

Dong dién xa dinh muc: 10 kA.

Cap phong dién 4p (Discharge Class): Class 1.

Vi tri lip dit: LA duoc lap dat ngay tai dau cuc cao ap cua MBA dé rat
ngan khoang cach bao v¢, dam bao an toan t61 da cho cudn day may bién
ap.

Lua chgn Dao cach ly (DS - Disconnecting Switch)

Trong mdt sé phuong 4n tram, ta bo tri thém Dao cach ly dé tao khoang ho
an toan trong thay dugc khi tién hanh bdo tri, bdo dudng MBA.

Thong ) choq Urp =24kV , Im = 630A Loai lép dat ngoai tro1 hoac trong
tu tuy theo thi€t ké tram cua Thap B1.
3.4 Tinh toan chgn day dan tir MBA dén tu MSB

Viéc lua chon day dan dua trén ba diéu kién chinh:
Picu kién phat néng: Icp 16n hon hoidc bang k1.k2.Itt
Picu kién ton that dién ap AU% nho hon hoic bang 5%

Picu kién bén co: Doi voi cap dong ha thé, tiét dién t6i thiéu 1a 1.5 : 2.5
mm?

Tuyén cap chinh: Tir tram bién ap (320kVA) dén ti MSB
Day 1a tuyén cap quan trong nhit, mang toan bo dong dién ctua Thap Bl.
Dong dién dinh mirc cia MBA:

Vi _ S MBA _ 320
m.MBA \/§ . U \/g . 07 ;

Luwa chon cap: Vi dong dién gan 500A, ta str dung phuong an chay song
song 2 soi don 18i cho mdi pha dé dé thi cong udn luon trong tang ham.

~ 461,88 (A



Théng so chon: Sir dung cap Cu/XLPE/PVC 3 x (2x1x150) + (1 x 150) +
(1 x 95) mm?

Mbi pha 2 sgi 150 mm?

Icp sap si 2.350 = 700(A) > 461,8(A) thoa min

Tuyén cap cAp nguodn cho Tang 1
Cong suat tinh toan dugc la Stt. T1 = 28.45(kVA)
Dong dién tinh toan :

S
L, =—21 ~ 41 06 (A
it 11 \/§074 ( )

Luya chon cap :

Chon cap dong 4 161

CwXLPE/PVC (3x16+1x10) mm?

Icp sap si 76(A) > 41.06 (A) thoa man

Tuyén cap cAp ngudn cho Tg‘ing 2
Cong suat tinh toan : Stt. T2 sap si 35,60(kVA)

Dong dién tinh toan :

<
Vo = —adB Bl [ s
(e 52 \/§O,4 ( )

Luwa chon cap: Chon cap dong Cu/XLPE/PVC

(3x25+1x16) mm?
Icp sap si 105(A) > 51.38(A) thoa man

Tuyén cap truc ding (Riser) cip cho Khoi cin hd (Tang 3 - Tang 6)

Do dic diém céc tang can ho gidng nhau, ta sir dung mot truc cap chung
(hodc chia 1am 2 nhanh tuy thiét ké).

Tong cong suat khoi cin ho:

Stt.CH sép si 115.30 (kVA)



Dong dién tinh toan tong khdi:

. 115,30
LG \/g 0’4

~ 166,42 (A)
Lua chon cap Chon cap dong Cu/XLPE/PVC

(3x95+1x50) mm>
Iep sp si 230(A) > 166.42(A) thoa min

Tuyén cap cap cho hé thong Pong lwe (Thang may, Bom)
Cong suat tinh toan Stt.L. = 25.0 (kVA)

Dong dién tinh toan Itt.L = 36.08 (A)
Lua chon cap Cu/XLPE/PVC

(3x10+1x6) mm?* Tuy nhién, dé dyu phong dong khai dong dong co, ta chon
tang 1 cap la (3x16+1x10) mm?

BANG TONG HQP LUA CHON DAY DAN THAP B1

Tuyén cap Dong dién tinh Loai cap Tiét dién cap lwa Cach di
toan (A) chon (mm?) day
MBA —MSB | 461,88 Cuw/XLPE/PVC | 3 x(2x1x150)+1 | Thang cap
x 150
MSB — Tang 1 | 41,06 CwXLPE/PVC | B3 x 16+ 1 x 10) Mang cap
MSB —Tang 2 | 51,38 Cu/XLPE/PVC | 3 x25+1 x 16) Mang cap




MSB — Khéi 166,42 CwXLPE/PVC | (3 x95+ 1 x 50) Truc ding
Can ho

MSB — Tﬁng 36,08 CwXLPE/PVC | 3 x 16+ 1 x 10) Truc dimg
mai

TONG KET CHUONG III: PHUONG AN CUNG CAP DIEN CHO
THAP B1

Sau qué trinh nghién ctru thuc dia, phan tich dac diém phu tai va thuc hién
cac tinh toan k¥ thuat chuyén sau, phuong an cung cap dién cho Thap B1
da duogc thiét 1ap hoan chinh vo1 cac ndi1 dung trong tam sau:

1. Su t6i wu ciia phwong 4n lua chon

Do an da lua chon so do cung cap dién hinh tia phéi hop phan nhanh
tai tang Pay 1a phuong an t6i uu nhat cho Thap B1 bai no giai quyét
duoc dong thoi ba bai toan:

An toan: Viéc tach riéng cac truc nguén cho Khoi dich vu (T1), Vin
phong (T2) va Khoi can ho (T3-T6) giup co 1ap su cb tuyét dbi, dam bao
khi mot khu vuce sira chita dién thi cac khu vuc khac van van hanh binh
thuong.

K§¥ thuat: Dam bao do sut ap cudi nguén U% nhd hon hoidc bang 5%ngay
cad voi cac can ho ¢ tang cao nhat (Tang 6).

Quin ly: Tao diéu kién thuan loi cho viéc lap dat hé thong do dém dién
nang riéng biét gitta phan s& hiru chung va sé hiru riéng cua cu dan.

2. Két qua Ira chon Tram bién ap

Dua trén tong cong suat tinh toan Sttsicma = 207,65 kVA do an da quyét
dinh lya chon:

Dung luwgng dinh mirc: SMMBA =320 kVA

H¢ s6 tai van hanh: kpt sap si 64,8\%.
bay la muec tai ly tuong, giap may bién 4p van hanh mat, giam thiéu ton
that dién ning va c6 do du phong cao (1én dén 35\%) cho viéc lap dat thém



cac thiét bi cong suat 1on trong tuong lai nhu hé thong diéu hoa trung tam

hoac tram sac xe dién tai ham.
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H¢ théng bdo vé va truyén tai

Phia Cao ap: Dugc bao vé nghiém ngat bang bd FCO (Cau chi ty roi) voi
day chi tiéu chuan 20A va hé théng chéng sét van LA 24KV nham triét
tiéu cac xung dién ap do sét danh, dam bao an toan tuyét dbi cho cudn day
may bién ap.

Hé thong cap ha thé: Puoc tinh toan dya trén diéu kién phat néng va mat
d6 dong dién kinh té. Tryc chinh tir MBA vé MSB sur dung phuong an
chay song song 2 s¢i cap don 18i 150 mm~”2 mdi pha dé tang kha nang tan
nhiét. Truc dung Riser duoc thiét ké tap trung trong hop k¥ thuat, dam bao
tinh thAim my va an toan phong chdng chay né cho toa nha.

Panh gia vé tinh kinh té va k§ thuat

Toan b thiét bi bao vé va day dan duoc lya chon theo céc tiéu chuin quéc
té (IEC) va tiéu chuan Viét Nam (TCVN). Viéc str dung cap
Cu/XLPE/PVC thay vi Cu/PVC cho cac truc chinh gitp tang cuong kha
nang chiu nhiét cua 16p céach dién 1én dén 90d6C, gitp hé théng van hanh
bén bi trong diéu kién khi hau nong am tai Viét Nam.

CHUONG IV: THIET KE NOI PAT BAO VE CAC THIET BI CHO
TOA NHA

4.1 Tinh toan h¢ thong noi dat

Heé thdng ndi dat (tiép dia) dong vai trd sdng con trong viéc dam bao an toan cho con ngudi va
thiét bi dién. Nhiém vu chinh 1a tan dong dién sy ¢0 vao trong dat va gilr cho dién ap trén cac vo
thiét bi khong vuot qua mirc an toan.

4.1.1 noi dat tw nhién

N01 dat tu nhién 1a viéc tan dung cac by phan bang kim loai ctia cong trinh
vbn da co su tiép xuc tt va dién tich t1ep xuc 1én voi dat Pbi v6i toa nha
cao tang nhu Thap B1, hé théng nbi dat ty nhién bao gom:

Hé thong coc va méng bé tong cot thép: Cac coc khoan nhdi hoic coc
ép o 161 thép duoc chon sau hang chuc mét dudi 1ong dat. Bé tong co tinh
dan dién nhat dinh (do d6 am) tao nén mot dién cuc dat khong 10.

Cac dwong ong kim loai: Ong din nudc bang thép chon ngam (néu co).

Uu dlem Tiét kiém chi phi, gia tri dién tro thuong rat thap va on dinh do
nam ¢ tang dat sau c6 do am cao.



Nhuwoc dlém Kho tinh toan chinh xac bang cong thirc va dé bi anh
hudng néu trong tuong lai cac két cau nay bi an mon hodc sua chira.
Do d6, trong dd an, ta chi coi day 1 phan b6 trg an toan.

4.1.2 N6i dat nhan tao

bay la he thdng duge thiét ké chu dong dé dam bao gia tri dién tro n6i dat
ludn nam trong gioi han cho phép. Péi voi Thap Bl, ta lya chon phuong
an noi dat hon hop gdm coc dong dung va thanh ndi ngang.

A. Céc thong s6 dau vao cho tinh toan:

Pé tinh toan chinh xac, ta can xac dinh dién trd suat cua dat Day la thong
s6 bién thién manh theo d6 4m va thanh phﬁn héa hoc cua dat:

Loai dat: Dat sét, dat thit tai khu vuc xay dung.

Pién tré xuit do dugc p = 100

Dién tro suét tinh toan Ptt Do dién trd suat thay doi theo mua, ta can nhan
v6i hé s6 mua km :

Ptt =p x km ( chon km = 1,4)

Ptt=100x 1.4 =140

Trong d6 km thuong chon tir 1.3 : 1.8 tuy theo do sau chon dién cuc

B. Cau tao hé thong ndi dat nhan tao:

Ta thiét ké hé thong tiép dia xung quanh méng Thap B1 véi quy cach sau:
Coc tiép dia: Sur dung thép goc L63 x 63 x 6 hodc coc dong duong kinh d
= 16mm chiéu dai L =2.5m

Thanh ndi ngang: St dung thép det 40 x 4 mm hoic cap dong tran tiét
dién 16n dé lién két cac dau coc.

Do sau chon: Thanh no1 dugc chon & do sau ho = 0,8 m so voi mat dat dé
tranh cac tdc dong co hoc va su thay doi nhi¢t do moi truong.

C. Muc tiéu cua tinh toan nhan tao: 7
S0 lwgng coc (n): Can bao nhiéu coc dong doc theo chu vi tdoa nha dé dat
gia tri 4 omega
Khodng cach giira cac coc (a): Thuong chona=2L=5m dé giam thiéu

hé s6 che khuat giita cac dién cuc (hiéu tng twong hd giita cac dong dién
tan).



Phan bé dién ap: Pam bao cac duong dang thé phan bd déu xung quanh
Thap B1, triét tiéu nguy co Ve dién ap budc khi nguoi dan di chuyén
quanh khu vuc tram bién 4p ting ham.

Y nghia ciia viéc tinh toan hé thong noi dat
Viéc tinh toan chi tiét tai muc nay nhim dam bao hai yéu té an toan tuyét
doi cho cu dan va thiét bi tai Thap B1:

Dién ap tiép xtic Utx : La dién ap xut hién gilra tay nguoi cham vao vo
thiét bi bi ro dién va chan dung trén san. Hé thong ndi dét tot sé gitt Utx &
murc cuc thap.

Dién ap budc Ub La dién ap gilra hai chan nguoi khi bude di trong vung
c6 dong dién su c¢d tan vao dat. Viéc b tri coc déu xung quanh toa nha
gitip san bang cac duong dang thé, giam thiéu nguy hiém cia dién ap
budc.

4.2 Trinh tu tinh toan ndi dat

Trinh ty tinh toan hé thong ndi dat cho Thap B1 dugc thuc hién theo
phuong phap giai trinh ty tir dién cuc don I¢ dén hé thong tong thé. Muc
tiéu cudi cung la xac dinh duoc sO luong coc va chiéu dai thanh dan sao
cho dién tré ndi dat tong hop khong vuot qua gia tri cho phép 4 omega

Trinh tu thuc hién bao gém céc budc cu thé sau:

Buéc 1: Xac dinh cac thong sé dau vao va dién tré suat tinh toan
Trudc khi tinh toan hiqh hoc, c.f?m Xac dinl} dién tré suit cua dat tai hién
tr}I(‘)’ng. Do dién ‘Er()f suat thay doi theo do am cuia trng mua, ta sir dung hé
sO mua k {m} d€ hiéu chinh:

Ptt =p x km

Trong do6 :

P : Dién trd suit do dugc tai hién truong( Omega.m)

Km: Hé sb mua, phu thudc vao loai dién cuc va do sau chon (thuong chon
tor 1,3 :1.6)

Buéc 2: Tinh dién tré noi dat ciia mot coc don chon ding (R_{c})



Dién trd cia mot coc don phu thude vao chiéu dai, duong kinh coc va do
sau chon. Cong thirc chuyén nghi¢p dugce str dung la:

0y ZL) 1 <4T+L>]
_ P (22 42 (22
B, ZWLXln<d WS

Trong do6 :

L: Chiéu dai coc tiép dia (2,5 m).

D : duong kinh coc (0.016m)

T : Khoang cach tir mat dat dén giita coc (T=ho + L/2)

Ho : Do sau tir mat dat dén dinh coc (0,8 m).

Buéc 3: Xac dinh so bd s6 lwgng coc va dién tré thanh néi (R_{t})
Dua trén gia tri dién trd yéu cau 4 \text{ } \Omega, ta udc tinh so bd sd

lwong coc n. Sau do, tinh dién trd cia cac thanh déng/thép lién két cac dau
coc lai véi nhau:

Pt L?
— 1
By 2w, < (b X h)

Trong do6 :

Lt : Tong chiéu dai cac thanh ndi ngang lién két cac coc.

b : Chiéu rong cua thanh det hodc duong kinh ddy cap dong tran.
.h: Bg sau chon thanh (0,8 m).

Buéc 4: Tinh toan hé so sir dung va dién tré tong hop ciia hé thong



Do cac dién cuc dat gan nhau sé& c6 hién tuong tuong hd (che khuat dong
dién), dién tro tong khong don gian 13 phép chia song song. Ta can sir
dung h¢ $O str dung coc nc vs thanh nt

R(:XRt
nXRtch+Rant

Rn.ht —

N: s0 luong coc du kién

nc , nt : HE s6 st dung, tra bang dua trén ti s6 gitra khoang cach coc va
chiéu dai coc (a/L).

Buéc 5: Kiém tra va diéu chinh

Sau khi tinh duogc R_{nd.ht}, ta so sanh véi gia tri yéu cau:

Néu Rm.ht nhohon hodcbang 4omega: Phuong an thiét ké dat yéu cau.
Néu Rm.ht 16n hon hodc bang 4 omegaTa phai ting s6 lugng coc n, ting
chiéu dai coc hodc sir dung thém hoda chat giam dién tré dat cho dén khi
dat yéu cau k¥ thuat.

4.3 TINH TOAN NOI PAT CHO TOA NHA

ta tién hanh tinh toan cu thé cho hé théng ndi dit nhan tao cla Thap Bl
nham dat dién tr¢ y€u cau Ryc nhé hon hodc bang 4 omega

Cic s6 li¢u gia dinh va théng s6 thiét ké

Pé c6 co sO tinh toan, ta xac 1ap cac thong s6 k¥ thuat nhu sau:
Dién tr¢ suat cia dat: p =100 \Omega.m.

H¢ s6 mua chon km = 1.4 suy ra

Ptt=100x 1.4 = 140omeg.m

Quy cach coc:

Coc thép ma déng dai L = 2,5 m, duong kinh d = 0,016 m.
Quy cach thanh: Thép det 40 x 4 mm, chon sau ho = 0,8 m.

Khoing cach giira cac coc: Chona=2x L=5m.

Tinh dién tré ciia mot coc don (R_{c})



Ap dung cong thirc tai Budc 2 (muc 4.2):

Py 2L) 1 (4T—|— L ]
S = L > [ln ( ln AT T

Trong do T =ho + L/2 =0.8 + 1.25 = 2.05 (m)
Thay s6 vao ta tinh dwoc

Rc bang sép si 54.12(omega)

Xac dinh so lwgng coc (n)

Gia st hé théng chi dung coc (chua tinh thanh néi), ) lugng coc so bo la:

Y £08 54,12
R >xn, 4x0;3

Mgy = ~ 16,9 (cc)

Ta chon s lugng coc ban dau 1a 18 coc b tri xung quanh chu vi toa nha.

Tinh dién tré ciia thanh ndi ngang (R_{t})
Véi 18 coc cach nhau 5m, tong chiéu dai thanh ndila Lt = (18- 1) \x 5=
85 m (gia dinh theo mach vong chu vi mong).

Ta tinh dugc Rt bang sép si 3.22 (omega)
Tinh dién tré tong hop cia hé thong (R _{ht})
Tra bang hé $O str dung véi a/L =2 va n=18: Chon nc = 0,72 va nt = 0,45.

R.x R,

i
& nXRtxnc+Rant

Thay sd vao ta tinh duoc Rht bang sap si 2.64 (omega)

ViRht =2,64 Omega < Ryc =4 Omega, nén phuong an thiét ké hé thong
noi dat gom 18 coc va thanh ndi bao quanh toa nha dat yéu cau ky thuat.
H¢ thong nay dam bao kha nang tan dong su c¢6 nhanh chong, bao v¢ an
toan cho toan bo Thap BI.



18 COC TIEP DIA (2.5m)

/1] /=4

KHOANG CACH COQC (5m)
a=5m \ ’

TAN BONG SUCO  BAO VVE AN STAN

THANH NOI NANG (2.5m)

(40x4mm)

DIEN TRO HE SSTOM: 2.64 Q

[v/] DAT YEU CAU AN TOAN (= 4 Q)

4.4. Tinh toan ndi dat cho hé théng dién va thiét bi 1 pha, 3 pha
Thiét,bi 1 pha: Bém béq déy PE (n61 dat bao v¢) lién két chat ché tur vo
thiét bi vé hé thong nodi dat trung tam.

« Thiét bi 3 pha: Tinh toan ndi dat cho vo may bién ap, ti dién tong
(MSB) va cac dong co cong suat lon.

« Kiém tra kha nang chiu dong r}gén mach cua day din noi dat dé tranh
chay no day dan trudc khi thiét bi bao vé (CB, MCCB) kip ngat.

Thong s6 k¥ thuat quan trong can nho:
* Bién tré ndi dat: Cang nhé cang tot (ddm bao an toan cao).



* Do sau chon coc: Thuong dinh coc cach mat dat tir 0.5m dén 0.8m.

« Vat lidu: Thuong dung thép ma dong hoic dong nguyén chat dé chéng
an mon.



KET LUAN

Sau thoi gian 1am d6 an véi sy gitp d& cua thay giao Th.S Nguyén Van
Duong , ngay hom nay em dé hoan thanh dé tai duoc giao voi dé tai Thiét
ké cung cap dién cho thap B1 khu nha ¢ xd hoi Toan Thang (Thuy Nguyén
Hai Phong ) Thong qua dé tai nay da gitp cho em hiéu va tiép thu dugc rat
nhiéu nhiing kién thtrc . Do kha nang con Iéch lac 1én co doi chd em van
chua lam dugc rd rang con rat nhiéu nhimng khuyet diém Qua d6 em mong
nhan duoc su gop ¥ cia thly ¢d va cac ban dé d6 an nay cua em dugc hoan
thién hon nira

Em xin chan thanh cdm on thay gido Th.s Nguyén Vin Duong da tan tin
gitp do e nhitng khuat mac .Day khong phai kién thirc méi1 mé nhung sé
gitp cho em ding viing hon trong tuong lai sau nay ciia minh

Em xin chan thanh cam on !

Ngay...thadng...ndm 2025 Hai Phong

Sinh vién

Bui Cong Minh



Tai liéu tham khao

Tiéu chuan Qudc té (IEC/IEEE) - Nang cao

Danh cho viéc tinh toan chuyén sau vé dién ap budc, dién ap tiép xtc va
h¢ thong nod1 dat phire tap:

IEEE Std 80: Hudng dan an toan trong no1 dat tram bién ap (thuong dung
cho cac toa nha co6 tram bién ap riéng).

IEC 62305: Tiéu chuan qudc té vé bao vé chong sét.

Gido trinh va Sach chuyén nganh

Cung cap 1y thuyét va vi du minh hoa cho cac muc 4.1.1, 4.1.2 va trinh tur
tinh toélp tai 4.2: N N ‘

Cung cap dién: TS. Nguyén Xuan Phu - TS. Nguyén Cong Hién - TS.
Nguyén Boi Khué. (Sach nay trinh bay rat ky vé so do noi1 dat TN, TT, IT).
Thiét ké cAp dién: PGS.TS. Ngo Hong Quang.

Ky thuat djén cao ap: GS. Trég Van Tan. (H6 tro phén tinh toan dién tro
suat cua dat va mo hinh coc tiép dia).

Tiéu chuan Viét Nam (TCVN) - Bit budc

Pay 14 cac van ban phap quy quan trong nhét dé tinh toan cac thong sd

trong Muc 4.1 va4.2: N ,
TCVN 9385:2012: Chong sét cho cong trinh xay dung - Huéng dan thiét
ke, ki€m tra va bao tri h¢ thong.
TCVN 4756:1989: Quy pham nbi dat va nbi khong cac thiét bi dién.

TCVN 7447 (IEC 60364): Hé thong lap dat dién ha tang cho toa nha.



