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NHIEM VU PE TAI PO AN TOT NGHIEP
Ho tén sinh vién: Nguyén Viét Phat M4 sinh vién: 2312102002

Lép: DCL2701 Nganh:  Cong ngh¢ k¥ thuat dién - di¢n ta
Tén d& tai: Nghién ctru phuong an cp dién cho toa nha 14 tang khu hanh chinh Thuy
Nguyén

Thoi gian thuc hién tir ngay:  06/10/2025  dénngay:  27/12/2025

1. No6i dung cac yéu cau cin giai quyét trong nhiém vu dé tai do an tot nghiép (vé 1y luén,
thuc tién, cac 50 li€u can tinh todn va cc ban vé)

-Vé 1y luén:

Tong quan céc tiéu chuén, quy chuin hién hanh vé thiét ké dién cho nha &
va cong trinh cong cong gom: TCVN 9206:2012 (Pat dudng day dan dién trong nha
0 va cong trinh coéng cong), TCVN 4756:1989 (Quy pham noi dat va ndi khong cac
thiét bi dién), TCVN 9207:2012 (Chong sét cho cong trinh)...

Nghién ctru cac phuong phap tinh toan phu tai dién, bu cong suat phan khang
va luya chon thiét bi bao vé.

- V& thue tién:
Khé}o sat mat bﬁng, kién trac cong trinh, nhu cau st dung dién thuc té cua
toa nha (dy kién).
‘ ,Phén tich 92’10 diéu kién cung cép dién tur ludi dién khu vuce (vi tri tram bién
ap gan nhat, cong suat kha dung...).
,Dé xuat giai phap thiét ké hé thong cung cap dién an toan, on dinh va hiéu
qua kinh te.
- Céc s6 liéu can tinh toan:
, Tinh toan phu tai va cong sudt tinh toan cho toan tda nha va timg khu vue (
chiéu sang chung, 6 cam, di€u hoa...).
Tinh toan, lira chon cong sudt may bién ap, tiét dién day dan va cap dién.
Tinh toan dung luong tu bu cong suat phan khang.
Tinh toan, lyra chon céc thiét bi dong cat, bao vé (aptomat, cau dao...).
- Cac ban ve:
So d6 nguyén 1y cung cip dién toan toa nha.
Ban v& bo tri hé thong dién chi tiét tung tang (chiéu sang, cong tac, O

Ban v& hé thong ndi dit va chong sét.

2. Cic s6 ligu cin thiét dé thiét ké tinh to4n
Quy md cong trinh:

S tang: 14 tang

Cong trinh gom cac khu chtrc nang: phong lam viéc, phong k¥ thuét,
phong may chu, phong bép, khu vé sinh, hanh lang, thang bo, thang may va cac khu
phu tro khac.

Tong dién tich xay dung: khoang 29.000 m2.

Tong dién tich san x4y dung: khoang 89.500 m?
Thong sb thiét ké co ban:



Hé s6 nhu cau (Knc), hé s6 sir dung (Ks), h¢ sO dong thoi: lya chon theo
tiéu chuan TCVN 9206:2012 va tai liéu thiét ké dién cong trinh.

Hé s cong suat yéu cau sau bu: cosp > 0,95.

Cong suat thiét ké c6 xét dén dy phong tang tai 10—15%, trong do an
chon 12%.

n_s

3. Pia diém thue tap tot nghiép
Tén co quan/doanh nghiép: Tong Cong Ty Xay Dung Bach Pang - CTCP

Pja chi: 268 Tran Nguyén Han, An Bién, Hai Phong

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

Téntoila:  Nguyén Viét Phat
Ma sinh vién: 2312102002 Lop: DCL2701
Nganh: Cong nghé k¥ thuat dién - dién tu

T6i di thuc hién dd an/khoa ludn t6t nghiép v6i dé tai: Nghién ctru phuong 4n cip
dién cho toa nha 14 tang khu hanh chinh Thuy Nguyén

T6i xin cam doan day 1a dé tai nghién ciru cua riéng toi va duoc su hudng dan cua:
Th.S Nguyén Thai Vinh

Céc ndi dung nghién ctru, két qua trong dé tai nay 1a trung thuc va chua dugc cac
tac gia khac cong bd dudi bat ky hinh thirc nao. Néu phat hién c6 bat ky hinh thic gian
l1an nao t61 xin hoan toan chiu trach nhiém trudc phap luat.

Hai phong, ngay ... thang ... nam 20...
SINH VIEN
(Ky, ghi ro ho tén)
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LOI NOI PAU

Trong bdi canh nén kinh té dat nudc ngay cang phat trién manh mé, dac biét 1a
trong thoi ky day manh cong nghi€p hoa, hién dai hoa, hang loat khu cong nghiép,
khu che xuat, cao 6¢ van phong... dang dugc xay dung khap noi. Cung véi do,

nhu cau nang cao chat lugng cudc song va diéu kién sinh hoat ctia nguoi dan ciing
ngay cang gia ting, kéo theo su can thiét trong viéc dau tu xay dung cic cong
trinh nha & va lam viéc hién dai. Do do, viéc thiét ké hé théng cung cép dién cho
cac toa nha dang tr¢ thanh mot van dé nhan duoc nhiéu su quan tam trong nganh
dién luc. Mdi d6 an thiét ké dién khong chi cung cap cac phuong an ky thuat t6i
uu ma con cho thay rd nhiing mat han ché va loi thé riéng biét cua tirng cong trinh.

Trong d6, hai yéu t6 then chdt ludn duoc xem xét k ludng 13 hiéu qua kinh té va
tinh k¥ thuat.

Du6i su huéng dan tan tinh ctia thay Nguyén Thai Vinh, em dugc giao thuc hién
dé tai: “Nghién Ctru Phwong An Cap DPién Cho Toa Nha 14 Tang Khu Hanh
Chinh Thuy Nguyén”.

Pé dam bao ndi dung trinh bay rd rang, logic va c6 hé théng, dd 4n dugc chia
thanh cac chuong nhu sau:

Chuwong I: Gi6i thiéu tong quan vé toa nha 14 ting thudc khu hanh chinh
Thuy Nguyén

Chuwong II: Tinh toan va xac dinh phu tai dién cho toan b cong trinh

Chuwong III: Lya chon phuong an cip dién va bd tri tram bién ap phu hop

Chuwong IV: Thiét ké hé thong chong sét cho toa nha

Chuwong V: Thiét ké hé thong ndi dat bao vé cac thiét bi trong cong trinh
Do thoi gian thuc hién dé tai c6 han, tai liéu tham khao con thiéu sot va ban than
em van con nhiéu han ché, nén chac chan d6 an khong tranh khoi nhiing sai sot.
Em rat mong nhan duoc nhiing y kién dong gop quy bau cing nhu sy chi dan tan
tinh tir quy thay c6 dé hoan thién dé tai tot hon.
Cudi cting, em xin bay to long biét on chan thanh dén cac thay ¢ trong khoa Dién,
dac biét 1a thay Nguyen Thai Vinh — ngudi da truc ti€ép huéng dan va ho tro em

trong sudt qua trinh thuc hién dd an tot nghiép nay.
Em xin chan thanh cim on!



CHUONG I: GIOI THIEU TONG QUAN TOA 14 TANG KHU HANH
CHINH THUY NGUYEN
1.1 Giéi thi¢u chung

Véi myc tiéu hinh thanh khu trung tdm hanh chinh — chinh tri ctia thanh phd
Hai Phong tro thanh mot dai d6 thi nang dong, thinh vuong bac nhét khu vuc phia
Bic, du an nay dugc danh gia 1a cong trinh trong diém, s¢ hitu hé thong giao
thong, cip thoat nudc, dién ning, chiéu sang do thi, thong tin lién lac va méi
truong dong bo, hién dai. Du 4n gop phan mé rong khong gian d6 thi va giam tai
cho cac khu vuc do thi cii hién nay.

Cong trinh duoc trién khai voi ha ting k¥ thuat dong bo va mang luéi giao
thong hoan chinh tai Khu dé thi Bic séng Cam — Thity Nguyén, quy md gdm
14 khéi nha, bb tri dbi xtmg theo céc truc Bic — Nam va Pong — Tay.

Dia diém: Xa Tan Duong, Thuy Nguyén, Hai Phong, Viét Nam

Téng dién tich xay dung khoang hon 29.000 m?

Dién tich san x4y dung khoang 89.500 m?

=y E —




CHUONG II: XAC PINH PHU TAI TINH TOAN CHO TOA NHA 14
TANG KHU HANH CHINH THUY NGUYEN

2.1 Gi6i Thiéu Cac Phwong Phap Tinh Phu Tai Tinh Toan

Hién nay tdn tai nhiéu cach tiép can dé xac dinh phu tai tinh toan. Cac
phuong phap don gian, dé thyc hién thuong cho két qua khong hoan toan chinh
xéac. Nguoc lai, khi yéu cau do chinh xac cao hon, phuong phap s& tré nén phuc
tap hon. Do d6, viéc lya chon phwong phap pht hop phu thudc vao giai doan thiét
ké va yéu cau cu thé cua du an. Dudi day 13 mot s6 phuwong phap duoc st dung
pho bién nhat:

2.1.1 Phuong phap xac dinh phu tai theo mit do cong suat trén don vi dién
tich

Cong thuc:

Py = po.f

Trong do:

po- Suat phu tai trén 1m? dién tich san xudt, kw/m?;

f- Dién tich san xuat m? (dién tich dung dé dit may san xuét).

Gia tri po cO thé tra duoc trong ) tay. Gia tri po cua tirng loai hd tiéu thu do
kinh nghiém van hanh thong ké lai ma co.

Phuong phap nay chi cho két qua gan dung, nén nd thudng duoc dung trong
thiét ké so bd hay dé tinh phuy tai cic phan xudng c6 mat do may moc san xuat
phan bd tuong ddi déu, nhu phan xudng gia céng co khi, dét, san xuat 6t0, vong
bi....

2.1.2 Phwong phap xic dinh phu tii dua trén cong suat danh dinh va hé sb
str dung

Cong thtrc tinh:
Ptt: knc- ?:1 Pdi

Qtt = ptt.tan ()

_ ’ 2 2 Py
Stt_ Ptt +Qtt _COS(p

3




Mot cach gﬁn ding co thé léy Ps= Pim.
Do d6: Py= kne- 211 Pami
Trong do:
P4i ,Pami —cOng suét dat va cong suét dinh mrc cua thiét bi thit i, kw
P , Qu, Sy —cong suat tac dung, phan khang va toan phan tinh toan cia
nhom thiét bi,kw, kvar, kva
N — s6 thiét bi trong nhom.
Néu hé sd cos cta cac thiét bi trong nhém khong gidng nhau thi phai tinh hé
s6 cong suat trung binh theo cong thic sau:

P,cos@ + P,cos@, + :-- + P,cosg,
P1+P2 ++Pn

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

Phuong phap tinh phu tai tinh toan theo hé s6 nhu cau c¢6 uu diém la don
gian, thuan tién, vi thé n6 1a mot trong nhitng phwong phéap duoc sir dung rong rii.
Nhuoc diém cta phuong phap nay 13 kém chinh xac. Béi vi hé s6 nhu ciu k. tra
dugc trong ) tay la mot s6 liéu ¢b dinh cho truée khong phu thude vao ché d6
van hanh va sd thiét bi trong nhom may. Ma h¢ $6 Ke=ksa.Kmax €O nghia 1a hé s6
nhu cau phu thudc vao nhitng yéu t ké trén. Vi vy, néu ché do van hanh va s6
thiét bi nhom thay doi nhiéu thi két qua s& khong chinh xéc.

2.1.3 Phwong phap xac dinh phu tai tir cong suit trung binh pw va hé s6 cue
dai Kmax (phwong phap thlet bi hi¢u qua nnq)
Khi khong c6 cac sb liéu can thiét dé 4p dung cac phuong phap twong dbi don

gian da néu trén, hoac khi can nang cao trinh d§ chinh x4c cta phu tai tinh toan
thi nén dung phuong phap tinh theo hé sé cuc dai.

Cong thtc tinh:

Py= kmax-ksd-pdm

Trong do:

Pam- COng suat dinh muc (w)

Komax, Ksa- HE s cuc dai va hé s st dung

H¢ so sir dung kg cua cdc nhdm may c6 thé tra trong so tay.



Phuong phap nay cho két qua twong ddi chinh xac vi khi xac dinh sé thiét
bi hiéu qua npq ching ta da xét té1 mot loat cac yéu t6 quan trong nhu anh huéng
cua sb luong thiét bi trong nhom, s6 thiét bi c6 cong suét 16n nhat cling nhu su
khac nhau vé ché d6 lam viéc cua ching.

Khi tinh phu tai theo phwong phap nay, trong mét sd trudng hop cu thé
dung cac phuong phap gan ding nhu sau:

+ Truong hop n < 3 va nyq <4, phu tai tinh theo cong thtrc:

Py= Y1 Pami

Ddi véi thiét bi 1am viée & ché do ngrfm han 1ap lai thi:

Sdm,/eqm
Stt = 0875
+ Truong hop n > 3 va nyq < 4, phu tai tinh theo cong thirc:

Py =11 Kpti Pami

Trong do:

Kp- Hé sO phu tai cua ting may

Néu khong c6 sb liéu chinh xac, c6 thé tinh gan dung nhu:

K= 0,9 d6i véi thiét bi 1am viéc & ché do dai han

K= 0,75 dbi véi thiét bi lam viéc & ché do ngan han lap lai

+ g > 300 va kgg < 0,5 thi hé s6 cuc dai knax duge lay tng véi ny, = 300.
Con khi nyq > 300 va ke > 0,5 thi: Py=1,05.Ks4.pam

+ Pbi voi cac thiét bi co d6 thi phu tai bang phing (cac may bom, quat nén
khi,...) phu tai tinh toan c6 thé 1dy bang phu tai trung binh:

Ptt = Ptn = ksd.pdm

+ Néu trong mang c6 cac thiét bi mot pha thi phai cb gang phan phdi déu
cac thiét bi d6 1én ba pha cia mang.

- Tuy theo yéu cau tinh toan va nhitng thong tin co6 thé c¢6 dugc vé phu tai,
nguoi thiét ké co thé lwa chon cac phuong phép thich hop dé xac dinh

PTTT.



Trong d6 4n nay sir dung phuong phap xac dinh phu tai tinh toan theo suét
phu tai trén mdt don vi di¢n tich san xuat theo TCVN 9206-2012.

2.1.4 Phuong phap xac dinh phu tii trén co s6 suat tiéu thu dién niing theo
don vi sin pham

Cong thtre tinh:

P = ——

Tmax
Trong do:
M- S6 don vi san phrflm duoc san xuit ra trong 1 nam (san lugng);
Wo- Suét tiéu hao dién ning cho mot don vi san pham, kwh/don vi sp;
Tmax- Thoi gian sir dung cong suét 16n nhat tinh theo gio.

- Phuong phap nay thudng dugc ding dé tinh toan cho cac thiét bi dién co
d6 thi phuy tai it bién d6i nhu: quat gid, bom nudc, may khi nén...Khi d6
phu tai tinh toan gan bang phu tai trung binh va két qua twong dbi trung
binh.

2.2 Tinh toan phu tai khong thiét yéu

* Thong ké phu tai toa 14 ting
- Tang 1: Bao gobm Sanh chinh, phong lam viéc, phong k¥ thuat, nha vé sinh.

- Tang 2: Bao gom Phong 1am viéc, phong may chu, phong bép, nha vé sinh
- Tang 3: Bao gom Phong lam viéc, phong k¥ thuat, phong nudc, nha vé sinh
- Tang 4: Bao gdm Phong lam viéc, phong k¥ thuat, phong nude, nha vé sinh
- Tang 5: Bao gom Phong lam viéc, phong k¥ thuat, phong nuéc, nha vé sinh
- Tang 6: Bao gdm Phong lam viéc, phong k¥ thuat, phong nudc, nha vé sinh
- Tang 7: Bao gdm Phong lam viéc, phong k¥ thuat, phong nudc, nha vé sinh
- Tang 8: Bao gom Phong lam viéc, phong k¥ thuat, phong nudc, nha vé sinh
- Tang9: Bao gdm Phong lam viéc, phong k¥ thuat, phong nude, nha vé sinh
- Tang 10: Bao gom Phong lam viéc, phong k¥ thuat, phong nudc, nha vé

sinh



Tang 11: Bao gdm Phong lam viéc, phong k¥ thuat, phong nudc, nha vé
sinh

Tﬁng 12: Bao gém Phong lam viéc, phong k¥ thuat, phong nudc, nha vé
sinh

Tf?mg 13: Bao gém Phong lam viéc, phong k¥ thuat, phong nudc, nha vé
sinh

Tang 14: Phong k¥ thuat
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2.2.1 Tinh toan cong suit chiéu sing ndi thit
O phan nay ta thiét ké chiéu sang cho toa nha theo mat d6 chiéu sang. Mat do

cong suat chiéu sang ta co thé tra bang 6.1 trang 15 trong “Quy chuan xay dung

Viét Nam QCXDVN 09: 2005.

Yéu cau Kién nghi
M&t do B roi (Lux) ® A
tl:nal; Em%% Chiéu sang | o f
n 5 i e ni su chung va = -3
cbng Khéng gian chife nang chidu chidy 44ng 3 - o E-.Lg.{
(LPD) 7 g
(W/m?) = >
Pién | Hanh lang 5-7 110
hinh g3 10-13 175
‘2:: Sifa soan thic an 13 400
loaj | Kho chira, cé hoat ding 8 200
cdng . . .
trinh Kha chira, khéng cé hoat dong 3 85
Chung | Cac can hd/khéng gian cong 9 300
eu | cdng
. | Sanh chung 8-10 150
ﬁg;; Sanh, khu vuc viet 12-14 300
Ban tiép théng bao khach hang 16 500
Phdng tdm 14 150 100 200
Phéng khach/ngi, SH chung 13 75 50 100
Phéng khach/ngn, doc sach 16 300 200 | 500
Hanh lang, thang may va
K:aé:h thang bd 8 150 100 200
: Phong tiéc va trién |3m 16 500 300 750
Sanh, Ban tiép tan, Poc sach 9-13 300 200 | 500
Sanh, Chigu sang chung 9-10 150 100 200
ThY | a1¢ vién doc 14 300 100 | 200 | 500 | 19
vien ; ;
Ké toan 12 300 100 200 500 19
van | Khu vue Nghe nhin 12 300 100 200 500 19
phéng | Khu vue héi thao 13 300 100 | 200 | 500 | 16
Van phong chung va riéng 12 300 100 | 200 | 500 | 19
?::,: Khu vue in Off-set va sao chép 13 300 100 200 500 19
Phong &n nhanh/ Cafe 15 75 50 | 100
Nha u
hang Khu vuc An 14 75 50 100
Bar/ hanh lang, phdng ddi 12 75 50 100




Kiéu truyén théng, co quiy thu

tan 15 300 100 | 200 | 500 | 19
' Kiéu truyen théng, cd tudng 15 300 100 | 200 | 500 | 19
Cita | ngan
"::3' Ty phuc vy 14 300 100 | 200 | 500 | 19
banlé | _ ,
Siéu thi 17 500 175 | 300 | 750 | 22
Sanh ddi ldn/dich vu nhigu
tang 8 150
Benh | panh x4 12 300 200 | 500
xd
Trudn Tieu hoc 13 300 200 | 500
9hOC | 5 atng, day nghd, dai hoc 13 300 200 | 500
Ton | Dén/Nha thd/Miéu chia/Gido
gido | dudng 14 150-300
Khu tu van, khéng gian chung 12 300 200 | 500
Khu tu van, tham kham 12 500 300 | 750
Hanh lang, khdng gian chung 8 150 100 | 200
Hanh lang cua cac khoa phong 9 300 150/ | 300/
5 10
Bénh | Phong thi nghiém, khéng gian
vién | chung 15 300 200 | 500
Phong thi nghiém, tham kham 20 500 300 | 750
Khu y ta 12 300 200 | 500
Quan ly khoa giuting bénh,
shang doc 14 150 100 | 200
Phiu thuét, khéng gian chung 17 300 200 | 500




Ta tinh toan chi€u sang cho céac tang cua toa nha theo mat d§ cong suat chiéu sang cho

trong bang trén nhu sau:

- Phong lam viéc 1: Dién tich: 35m?; P=14W/m?
Cong suét chiéu sang cho khu vuc: P ax=P0.35=14.35=490(W)
Chon loai dén LED PANEL LEDPNO1 45; Cong suat dén 45W
Sd luong den can thiét cho khu vuc: N=P 4x/Paen =490/45=10.89
Ta chon N=11 bo

- Phong lam viéc 2: Dién tich: 45m?; P=14W/m?
Cong suét chiéu sang cho khu vuc: Peg.a=Po.35=14.35=630(W)
Chon loai den LED PANEL LEDPNO1 45; Cong suit dén 45W
S6 luong dén can thiét cho khu vue: N=Py, 4,/Pgen =630/45=14
Ta chon N=14 b

- Vé sinh: Dién tich: 42m?; P=8W/m?
Cong suét chiéu sang cho khu vuc: Py, a,=Po.42=42.8=336(W)
Chon loai dén LED LN09 225/18 ; Cong suat dén 18W
S6 luong dén can thiét cho khu vure: N=Pq, 4,/Paen =336/18=18.67
Ta chon N=19 bd
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*Chi y: Trong thiét ké chiéu sdng, dé dam bdao hé thong vin hanh on dinh trong diéu kién tdi téi da, phwong dn dwoc chon la giir
nguyén cdc thong so thiét ké ban dau, nhung ting cong sudt cdp lén 10—15% so véi cong sudt can. Piéu nay nham dam bao dé roi
dong déu, giam dp liwc vin hanh 1én cdc bé dén, dong thoi tao duw dia cho viéc mé réng hodc thay doi cong ndng sir dung sau ndy.

O dady ta chon tang céng sudt cdp lén 12% so véi cong sudt can dwoc hién thi dwdi bang la ““Tong 12%”
Nhu viy, cong suat cac khu vuc sau khi d3 ting 1én 12% tuong Gng 1a:

Phong lam viéce 1: Pjy0,=549

Phong lam viéc 2: Pj;,,=705,7

Vé sinh: P12%=376,3

Tinh toan tuong ta nhu trén ta dugc:

. Sé Dién Hé s0 Cong Cong S8 bo Cong
Tang Vi tri luon tich | W/m? | sir suat Loai dén suat dén den. suat cap

8| ) dung | cin (W) (W) (W)

Phong lam viéc 1 | 3 35 14 1 490 | LEDPNOI 45 45 11 495

Phong lam viéc 2 | 1 45 14 1 630 | LEDPNOI 45 45 14 630

Tang 1 1 ppong lam viee 3 | 1 40 14 1 560 | LEDPNO145 | 45 12 540
Phong lam viéc 4 | 1 23 14 1 322 | LEDPNOI 45 45 7 315

Phong lam viée 5 | 1 30 14 1 420 | LEDPNOI 45 45 9 405
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‘ g§ | Dién Hgso | Cong Cong | (5. | Cong
Tang Vi tri lwong ticzl W/m? | st ksuiit Loai dén suat dén don suat cap
' (m*) dung | can (W) (W) (W)
Phong 1am viéc 6 1 100 14 1 1400 | LEDPNOI 72 72 20 1440
Sanh trudc 1 215 10 1 2150 FS40/36x4 144 15 2160
Sanh sau 1 280 10 1 2800 FS40/36x4 144 19 2736
Hanh lang 1 290 5 1 1450 | LN09 300/30 30 48 1440
Thang bd 3 18 8 1 144 M46 50 3 150
Vé sinh 2 42 8 1 336 | LN09225/18 18 19 342
Phong ki thuat 1 40 8 1 320 | MI8 1200/36 36 9 324
Tong | 10977
{‘2’(‘;? 12294
Phong 1am viéc 1 1 170 14 1 2380 | LEDPNOI 72 72 33 2376
Phong 1am viéc 2 2 115 14 1 1610 | LEDPNOI 72 72 22 1584
Phong 1am viéc 3 1 35 14 1 490 | LEDPNOI 45 45 11 495
Tang 2 Phong bép 1 11 10 1 110 M46 50 2 100
Phong may chu 1 28 8 1 224 LNO09 300/30 30 7 210
Hanh lang 1 228 5 1 1140 | LNO09 300/30 30 38 1140
Thang bd 3 18 8 1 144 M46 50 3 150
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‘ g§ | Dién Hgso | Cong Cong | (5. | Cong
Tang Vi tri lwong ticzl W/m? | st ksuiit Loai dén suat dén don suat cap
. (m°) dung | can (W) W) W)
V¢ sinh 2 42 8 1 336 | LN09225/18 18 19 342
Tong | 6397
g’f,}f 7165
Phong lam viéc 1 1 240 14 1 3360 FS40/36x3 108 31 3348
Phong lam viéc2 | 2 55 14 1 770 | LEDPNOI 45 45 17 765
Phong lam viéc3 | 4 45 14 1 630 | LEDPNOI 45 45 14 630
Phong lam viéc 4 1 305 14 1 4270 FS40/36x3 108 40 4320
Phong lam viéc 5 1 95 14 1 1330 | LEDPNOI 72 72 19 1368
Thng 3 Phong nudc 1 18 8 1 144 | MI18 1200/36 36 4 144
Hanh lang 1 255 5 1 1275 | LN09 300/30 30 43 1290
Thang bd 3 18 8 1 144 M46 50 3 150
Vé sinh 2 42 8 1 336 | LN09225/18 18 19 342
Phong ki thuét 1 20 8 1 160 | MI8 1200/36 36 5 180
Tong | 12537
Tong | 4041

12%
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‘ g§ | Dién Hgso | Cong Cong | (5. | Cong
Tang Vi tri lwong ticzl W/m? | sk ksuiit Loai dén suat den don suat cap
i (m°) dung | can (W) W) W)
Phong lam viéc 1 1 170 14 1 2380 FS40/36%3 108 22 2376
Phong lam viéc2 | 4 42 14 1 588 | LEDPNOI 45 45 13 585
Phong lam viée 3 | 2 64 14 1 896 | LEDPNOI 45 45 20 900
Phong lam viéc 4 | 1 305 14 1 4270 FS40/36x3 108 40 4320
Phong lam viéc 5 1 74 14 1 1036 | LEDPNOI 72 72 15 1080
Thng 4 Phong nudce 1 18 8 1 144 | M18 1200/36 36 4 144
Hanh lang 1 280 5 1 1400 | LN09 300/30 30 47 1410
Thang bd 3 18 8 1 144 M46 50 3 150
Vé sinh 2 42 8 1 336 | LNO09225/18 18 19 342
Phong ki thuét 1 20 8 1 160 | MI8 1200/36 36 5 180
Tong | 11487
{‘2"}? 12865
Phong lam viéc 1 1 284 14 1 3976 FS40/36%3 108 37 3996
Ting 5 | Phonglamviéc2 | 4 45 14 1 630 | LEDPNO1 45 45 14 630
Phong lam viée 3 | 2 23 14 1 322 | LEDPNOI 45 45 7 315
Phong lam viéc 4 | 1 305 14 1 4270 FS40/36x3 108 40 4320
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‘ g§ | Dién Hgso | Cong Cong | (5. | Cong
Tang Vi tri lwong ticzl W/m? | st ksuiit Loai dén suat dén don suat cap
i (m°) dung | can (W) W) W)
Phong lam viéc 5 1 35 14 1 490 | LEDPNOI 72 72 7 504
Phong nudéc 1 18 8 1 144 | MI8 1200/36 36 4 144
Hanh lang 1 225 5 1 1125 | LNO09 300/30 30 38 1140
Thang b 3 18 8 1 144 M46 50 3 150
V¢ sinh 2 42 8 1 336 | LN09225/18 18 19 342
Phong ki thuét 1 20 8 1 160 | M18 1200/36 36 5 180
Tong | 11721
g’(‘,}f 13128
Phong lam viée 1 1 215 14 1 3010 FS40/36x3 108 28 3024
Phong lam viéc 2 | 4 45 14 1 630 | LEDPNO1 45 45 14 630
Phong lam viée 3 | 2 23 14 1 322 | LEDPNOI 45 45 7 315
Ting 6 | Phonglam viéc 4 1 305 14 1 4270 FS40/36%3 108 40 4320
Phong lam viéc 5 1 35 14 1 490 | LEDPNOI 72 72 504
Phong nudc 1 18 8 1 144 | MI8 1200/36 36 4 144
Hanh lang 1 225 5 1 1125 | LN09 300/30 30 38 1140
Thang b 3 18 8 1 144 M46 50 3 150
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‘ g§ | Dién Hgso | Cong Cong | (5. | Cong
Tang Vi tri lwong ticzl W/m? | st ksuiit Loai dén suat dén don suat cap
. (m°) dung | can (W) W) W)
V¢ sinh 2 42 8 1 336 | LN09225/18 18 19 342
Phong ki thuat 1 20 8 1 160 | MI8 1200/36 36 5 180
Tong | 10749
f‘z’f;f 12039
Phong lam viéc 1 1 145 14 1 2030 FS40/36x3 108 19 2052
Phong lam viéc 2 | 4 45 14 1 630 | LEDPNOI 45 45 14 630
Phong lam viéc 3 | 2 23 14 1 322 | LEDPNOI 45 45 7 315
Phong lam viéc 4 1 305 14 1 4270 FS40/36x3 108 40 4320
‘ Phong lam viéc 5 1 35 14 1 490 | LEDPNOI 72 72 504
Tang7 Phong nudc 1 18 8 1 144 | MIS8 1200/36 36 4 144
Hanh lang 1 225 5 1 1125 | LN09 300/30 30 38 1140
Thang bd 3 18 8 1 144 M46 50 3 150
Vé sinh 2 42 8 1 336 | LN09225/18 18 19 342
Phong ki thuat 1 20 8 1 160 | MI8 1200/36 36 5 180
Tong | 9777
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‘ g§ | Dién Hgso | Cong Cong | (5. | Cong
Tang Vi tri lwong ticzl W/m? | sk ksuiit Loai dén suat den don suat cap
i (m°) dung | can (W) W) _ W)
B(‘,}f 10950
Phong lam viéc 1 | 162 14 | 2268 FS40/36x3 108 21 2268
Phong lam viéc2 | 2 43 14 | 602 | LEDPNOI 45 45 13 585
Phong lam viéc 3 | 2 23 14 1 322 | LEDPNOI 45 45 7 315
Phong lam viéc4 | 1 305 14 1 4270 FS40/36x3 108 40 4320
Phong lam viéc 5 | 2 30 14 | 420 | LEDPNOI 72 45 405
Ting 8 Phong nuée | 18 8 | 144 | M18 1200/36 36 4 144
Hanh lang 1 212 5 1 1060 | LN09 300/30 30 35 1050
Thang bd 3 18 8 1 144 M46 50 3 150
Vé sinh 2 42 8 1 336 | LNO09 225/18 18 19 342
Phong ki thuét 1 20 8 1 160 | M18 1200/36 36 5 180
Tong | 9759
g’(‘,}f 10930
Ting 9 | Phong lam viée 1 40 14 1 560 | LEDPNOI 72 72 8 576
Phong lam viéc2 | 4 45 14 1 630 | LEDPNOI 45 45 14 630
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‘ g§ | Dién Hgso | Cong Cong | (5. | Cong
Tang Vi tri lwong ticzl W/m? | sk ksuiit Loai dén suat den don suat cap
. (m°) dung | can (W) W) W)
Phong lam viée 3 | 2 23 14 1 322 | LEDPNOI 45 45 7 315
Phong lam viec 4 | 1 305 14 1 4270 FS40/36x3 108 40 4320
Phong nude 1 18 8 1 144 | MI8 1200/36 36 4 144
Hanh lang 1 235 5 1 1175 | LN09 300/30 30 39 1170
Thang bo 3 18 8 1 144 M46 50 3 150
Vé sinh 2 42 8 1 336 | LN09225/18 18 19 342
Phong ki thuat 1 20 8 1 160 | MI8 1200/36 36 5 180
Tong | 7827
{‘2"}? 8766
Phong lam viec 1 | 4 45 14 1 630 | LEDPNOI 45 45 14 630
Phong lam viéc 2 | 2 23 14 1 322 | LEDPNOI 45 45 7 315
‘ Phong lam viée 3 | 1 305 14 1 4270 FS40/36x3 108 40 4320
Tang 10\ by ong lam viec 4 | 1 40 14 1 560 | LEDPNOI 72 72 576
Phong nude 1 18 8 1 144 | MI8 1200/36 36 4 144
Hanh lang 1 230 5 1 1150 | LN09 300/30 30 38 1140
Thang b6 3 18 8 1 144 M46 50 3 150
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‘ g§ | Dién Hgso | Cong Cong | (5. | Cong
Tang Vi tri lwong ticzl W/m? | sk ksuiit Loai dén suat den don suat cap
i (m°) dung | can (W) W) W)
Vé sinh 2 42 8 1 336 | LN09225/18 18 19 342
Phong ki thuat 1 20 8 1 160 | M18 1200/36 36 5 180
Tong | 7797
f‘z"}f 8733
Phong lamviéc 1 | 4 36 14 1 504 | LEDPNOI 45 45 11 495
Phong lam viéc 2 | 4 24 14 1 336 | LEDPNOI 45 45 7 315
Phong lam viéc 3 1 305 14 1 4270 FS40/36x3 108 40 4320
Phong nuéc 1 18 8 1 144 | MI18 1200/36 36 4 144
Thng 11 Hanh lang 1 226 5 1 1130 | LN09 300/30 30 38 1140
Thang b 2 18 8 1 144 M46 50 3 150
Vé sinh 1 42 8 1 336 | LN09225/18 18 19 342
Phong ki thuat 1 20 8 1 160 | MI18 1200/36 36 5 180
Tong | 7086
f‘z’(‘,}f 7936
Tang 12 | Phong lamviéc1 | 2 24 14 1 336 | LEDPNOI 45 45 8 360
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‘ g§ | Dién Hgso | Cong Cong | (5. | Cong
Tang Vi tri lwong ticzl W/m? | sk ksuiit Loai dén suat den don suat cap
i (m°) dung | can (W) W) W)
Phong lam vidc 2 | 1 42 14 1 588 | LEDPNOI 45 45 13 585
Phong lam viéc 3 | 2 26 14 1 364 | LEDPNOI 45 45 8 360
Phong lam vidc 4 | 1 305 | 14 1 4270 | FS40/36x3 108 40 4320
Phong lam viéc 5 | 1 37 14 1 518 | LEDPNOI 72 45 12 540
Phong nuéce 1 18 8 1 144 | M18 1200/36 36 4 144
Hanh lang 1 196 5 1 980 | LNO09 300/30 30 33 990
Thang bd 2 18 8 1 144 M46 50 3 150
Vé sinh 1 42 8 1 336 | LN09225/18 18 19 342
Phong ki thuat 1 20 8 1 160 | MI18 1200/36 36 5 180
Tong 7971
g’(‘,}f 8928
Phong lam vide 1 | 1 53 14 1 742 | LEDPNOI 45 45 17 765
‘ Phong lam vidc 2 | 1 35 14 1 490 | LEDPNOI 45 45 11 495
Tang 13 1 pp e lam viee 3 | 1 26 14 1 364 | LEDPNOI 45 45 8 360
Phong lam vidc 4 | 1 37 14 1 518 | LEDPNOI 45 45 12 540
Phong nudce 1 18 8 1 144 | MI8 1200/36 36 4 144
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‘ g§ | Dién Hgso | Cong Cong | (5. | Cong
Tang Vi tri lwong ticzl W/m? | sk ksuiit Loai dén suat den don suat cap
i (m°) dung | can (W) W) W)
Hanh lang 1 152 5 1 760 | LNO09 300/30 30 25 750
Thang b 2 18 8 1 144 M46 50 3 150
Vé sinh 1 42 8 1 336 | LN09225/18 18 19 342
Phong ki thuat 1 20 8 1 160 | MI18 1200/36 36 5 180
Tong | 3726
g’(‘,}f 4173
Hanh lang 1 195 5 1 975 M46 50 20 122
Téng 14 Thang b 2 18 8 1 144 M46 50 3 150
Phong ki thuat 1 40 8 1 320 M46 50 6 300
Tong | 1450
Tong 14574

12%
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2.2.2 Tinh toan cong suit tiéu thu tir hé théng 6 cim

Tinh toan phu tai 6 cim cho tang 1:

Dién tich san 1a: S=1630 (m?);

Ddi voi nha 1am viéc, tru so, van phong cong suét phu tai tir cac 6 cam dién
phai duoc tinh toan v&i suat phu tai khong nho hon 25 VA/m2 san, theo diéu
220.14 tiéu chuan NEC 2008;

Ta c6 sudt biéu kién: S=F x Py = 1630.25 = 40750 (VA);
Trong do:

F: dién tich san;

Hé s6 K., K, duge xac dinh theo sach hudng dan thiét ké 1ap dit dién theo
tiéu chuén IEC;

Do cong trinh 14 toa nha hanh chinh — noi cac thiét bi dién duogc st dung
chu yéu trong gio hanh chinh, nhiéu 6 cidm duoc bd tri du phong, mic do su
dung khong lién tuc — nén hé $6 str dung dugc chon la Ku = 0.75, giam nhe so

v6i gia tri tiéu chuan 0.8 dé phu hop véi thuc té.
Ta chon: K, =0,75,K=1;
Hé s6 cong suit cose = 0,85;

Si=S x Ky. Ky=40879,25.0,75 . 1 =30659,44 (VA);
Py =S¢ . cose =30659,44 . 0,85 =26060,52 (VA).

——0 E— 7 §
5] 5N I \\\\\\i\\% e
1ol glrir o
o N D> pLamvEe| [ | [F

- Eﬂ N s OFFICE i =
o = (1] 5 [0l |

D‘_L ] g L e | L |
St Il : 10| |
DLDD[H:“ mifdid i)

MAT BANG O CAM MAT BANG O CAM
PHONG LAM VIEC 1-TANG 1 PHONG LAM VIEC 2-TANG 1

22



Tinh toan tuwong tu ta c6 bang thdng ké phu tai 6 cam cdc tng nhu sau:

Dién Suat Cong

Cos

P Qe St

el et | vy | @ M van | vay
1 1630 25 40750 0.85 [0.75 | 25978 | 18028 | 30563
2 1080 25 27000 0.85 [0.75( 17213 | 11945 | 20250
3 1630 25 40750 0.85 [ 0.75| 25978 | 18028 | 30563
4 1570 25 39250 0.85 [0.751] 25022 | 17351 | 29438
5 1500 25 37500 0.85 [0.75 | 23906 | 16575 | 28125
6 1420 25 35500 0.85 [ 0.75] 22631 | 15702 | 26625
7 1350 25 33750 0.85 [0.75| 21516 | 14924 | 25313
8 1290 25 32250 0.85 | 0.75 ] 20559 | 14257 | 24188
9 1210 25 30250 0.85 10.75] 19284 | 13368 | 22688
10 1110 25 27750 0.85 [0.75( 17691 | 12271 | 20813
11 1070 25 26750 0.85 [0.75| 17053 | 11828 | 20063
12 1000 25 25000 0.85 [0.75] 15938 | 11060 | 18750
13 600 25 15000 0.85 [ 0.75| 9563 6636 | 11250
14 330 25 8250 0.85 [0.75] 5259 3643 6188

2.2.3. Tinh toan cong suat diéu hoa theo khu vure sir dung

+ Piéu hoa phong lam viéc: Mdi phong ta sé& sir dung diéu hoa cuc bd cho

cac phong. Viéc chon cong suit diéu hoa tai mdi phong ta chon theo cong thirc

kinh nghiém sau:

Bang 2.4: Cach chon cong suat diéu hoa

STT |Loai phong Cong suat dicu hoa
1 [Phong 15m? tré xubng (duwdi 45m’) 9.000 BTU
2 [Phong 15m? dén 20m? (dudi 60m’) 12.000 BTU
3 [Phong trén 20m? dén 30m? (duGi 80m?) 18.000 BTU
4 [Phong trén 30m? dén 40m? (dudi 120m°) 24.000 BTU

Tinh cong suét dién cua diéu hoa ap dung TCVN 7830-2015-May diéu
hoa khong khi khong 6ng gio-Hiéu suit ning luong.
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Véi diéu hoa cuc bo 9000 BTU/h tra Bang 1-Cép hiéu suat niang lugng,
g véi diéu hoa 2 cum ta c¢6 hiéu suat ning luong 1a 3,6.
Vay voi diéu hoa 2 cum 9000BTU/h thi cong suét dién cua no 1a:

9000.0,293
3,6

P= =732,5(W)
Véi diéu hoa cuc bd 12000BTU/h tra Bang 1-Cép hiéu suét ning luong,
ung voi diéu hoa 2 cum ta c6 hiéu suit nang luong la 3,6.
Vay voi diéu hoa 2 cum 12000BTU/h thi cong suat dién cta nod 1a:
12000.0,293
3,6

P= =976,67(W)

Vi diéu hoa cuc bd 18000BTU/h tra Bang l-Cép hiéu suit nang luong,

ung voi diéu hoa 2 cum ta c6 hi¢u suat ndng luong 1a 3.4.

Vay voi diéu hoa 2 cum 12000BTU/h thi cong suit dién cta no la:

_18000.0,293
3,4

P =1551,2(W)

Véi diéu hoa cuc bd 24000BTU/h tra Bang 1-Cap hiéu suét nang lugng,

ung véi dicu hoa 2 cum ta ¢6 hi€u suat nang luong 1a 3,2

Viy v6i diéu hoa 2 cum 24000BTU/h thi cong suat dién ctia no 1a:

24000.0,293

3,2
- Cac hé sb dong thoi 1y theo Bang 9 TCVN 9206-2012.

*Chu y: Pé dam bao an toan van hanh, tranh qua tai cuc bo va phu hop vai kha

pP= =2197,5(W)

nang mé rong hé thong sau ndy, cong suat cap cho diéu hoa duoc ting thém 12%
s0 véi cong suat tinh toan. Murc du phong ndy tuan theo thong 1¢ thiét ké va tiéu
chuan TCVN 9206:2012, gitp thiét bi hoat ddng 6n dinh, hiéu qua va bén bi hon.
Nhu vy, d6i v6i cac diéu hoa cuc b trén , cong suit cia tirng loai sau khi da
tang 12% twong wng la:

Véi diéu hoa cuc bd 9000BTU/h: P;y0= 820,4 (W)

Véi diéu hoa cuc bd 12000BTU/h: P;20= 1093,87 (W)

Véi diéu hoa cuc bd 18000BTU/h: Pjoo=1737,3 (W)

Véi diéu hoa cuc b 24000BTU/h: Pjr0=2461,2 (W)
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Tinh toan céc phong trong toa nha ta c6 bang lua chon diéu hoa nhu sau:

%« | Dién Thé Cl.l;('m A ; S6 Cong

A s SO , , dieu Cong suat A Ao R

Tang | Vi tri lrong tlcgl tich hoa W) dle}l suat cap

(m?) | (m3) (BTU) hoa (W)
Phong

lam 3 35 | 105 | 24000 2197.5 1 2197.5
viéc 1
Phong

lam 1 45 | 135 | 18000 1551.2 2 3102.4
viéc 2
Phong

lam 1 40 | 120 | 24000 2197.5 1 2197.5
viéc 3
\ Phong

Tang | 1am 1 23 | 69 | 18000 1551.2 1 1551.2
1 viéc 4
Phong

lam 1 30 90 | 24000 2197.5 1 2197.5
viéc 5
Phong

lam 1 100 | 300 | 24000 2197.5 3 6592.5
viéc 6

Tong | 17838.6

Tong

12% 19979
Phong

lam 1 170 | 510 | 24000 2197.5 5 10987.5
viéc 1
Phong

lam 2 115 | 345 | 24000 2197.5 3 6592.5
viéc 2
\ Phong

Tang | 1am 1 35 | 105 | 24000 2197.5 1 2197.5
2 | vige 3

E?Ong 1| 11 | 33 | 9000 732.5 1 732.5
cp
Phong

may 1 28 84 | 18000 1551.2 1 1551.2
chu

Tong | 22061.2

25



Chon

; | Dién| Thé | .; ~ £ So Céng
Tang | Vi tri S0 tich | tich dle}1 Cong suat diéu | suit cap
lwong | 2y [ (m3) | fod (W) hoa (W)
(BTU) _
Tong
12% 24709
Phong
lam 1 240 | 720 | 24000 2197.5 6 13185
viéc 1
Phong
lam 2 55 | 165 | 18000 1551.2 2 3102.4
viéc 2
Phong
lam 4 45 | 135 | 24000 2197.5 1 2197.5
Tﬁng vigc 3
3 | Phong
lam 1 305 | 915 | 24000 2197.5 8 17580
viéc 4
Phong
lam 1 95 | 285 | 24000 2197.5 3 6592.5
viéc 5
Tong | 42657.4
Tong
12% 47776
Phong
lam 1 170 | 510 | 24000 2197.5 5 10987.5
viéc 1
Phong
lam 4 42 | 126 | 24000 2197.5 1 2197.5
viéc 2
Phong
lam 2 64 | 192 | 24000 2197.5 2 4395
Tﬁng vige 3
4 | Phong
lam 1 305 | 915 | 24000 2197.5 8 17580
viéc 4
Phong
lam 1 74 | 222 | 24000 2197.5 2 4395
viéc 5
Tong | 39555
Tong
129% 44202
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Chon

; | Dién| Thé | .; ~ £ So Céng

A ... | SO , , dieu | Cong suat Y A, Z

Tang | Vi tri lrong tlcgl tich hoa W) dle}l suat cap

: (m*) | (m3) (BTU) hoa (W)
Phong

lam 1 284 | 852 | 24000 2197.5 7 15382.5
viéc 1
Phong

lam 4 45 | 135 | 24000 2197.5 1 2197.5
viéc 2
Phong

lam 2 23 69 | 18000 1551.2 1 1551.2
Tﬁng vigce 3
5 Phong

lam 1 305 | 915 | 24000 2197.5 8 17580
viéc 4
Phong

lam 1 35 | 105 | 24000 2197.5 1 2197.5
viéc 5

Tong | 38908.7

Tong

12% 43580
Phong

lam 1 215 | 645 | 24000 2197.5 6 13185
viéc 1
Phong

lam 4 45 | 135 | 24000 2197.5 1 2197.5
viéc 2
Phong

lam 2 23 69 | 18000 1551.2 1 1551.2
Tﬁng vige 3
6 | Phong

lam 1 305 | 915 | 24000 2197.5 8 17580
viéc 4
Phong

lam 1 35 | 105 | 24000 2197.5 1 2197.5
viéc 5

Tong | 36711.2

Tong

12% 41117
Ting Phong

7 lam 1 145 | 435 | 24000 2197.5 4 8790
viéc 1

27




Chon

; | Dién| Thé | .; ~ £ So Céng

Tang | Vi tri S0 tich | tich dle}1 Cong suat diéu | suit cap

lwong | 2y [ (m3) | fod (W) hoa (W)

(BTU)

Phong

lam 4 45 | 135 | 24000 2197.5 1 2197.5
viéc 2
Phong

lam 2 23 69 | 18000 1551.2 1 1551.2
viéc 3
Phong

lam 1 305 | 915 | 24000 2197.5 8 17580
viéc 4
Phong

lam 1 35 | 105 | 24000 2197.5 1 2197.5
viéc 5

Tong | 32316.2

Tong

129% 36194
Phong

lam 1 162 | 486 | 24000 2197.5 4 8790
viéc 1
Phong

lam 2 43 | 129 | 24000 2197.5 1 2197.5
viéc 2
Phong

lam 2 23 69 | 18000 1551.2 1 1551.2
Téng vigce 3
8 | Phong

lam 1 305 | 915 | 24000 2197.5 8 17580
viéc 4
Phong

lam 2 30 90 | 24000 2197.5 1 2197.5
viéc 5

Tong | 32316.2

Tong

12% 36194
Phong

lam 1 40 | 120 | 24000 2197.5 1 2197.5
Tang | viéc 1
9 | Phong

lam 4 45 | 135 | 24000 2197.5 1 2197.5
viéc 2
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Chon

; | Dién| Thé | .; ~ £ So Céng
Tang | Vi tri S0 tich | tich dle}1 Cong suat diéu | suit cap
lwong | 2y [ (m3) | fod (W) hoa (W)
(BTU)
Phong
lam 2 23 69 | 18000 1551.2 1 1551.2
viéc 3
Phong
lam 1 305 | 915 | 24000 2197.5 8 17580
viéc 4
Tong | 23526.2
Tong
12% 26349
Phong
lam 4 45 135 | 24000 2197.5 1 2197.5
viéc 1
Phong
lam 2 23 69 | 18000 1551.2 1 1551.2
viéc 2
N Phong
Tang | 1 1 305 | 915 | 24000 2197.5 8 17580
10 1 vige 3
Phong
lam 1 40 120 | 24000 2197.5 1 2197.5
viéc 4
Tong | 23526.2
Tong
12% 26349
Phong
lam 4 36 108 | 24000 2197.5 1 2197.5
viéc 1
Phong
lam 4 24 72 | 18000 1551.2 1 1551.2
Tang | viéc 2
11 | Phong
lam 1 305 | 915 | 24000 2197.5 8 17580
viéc 3
Tong | 21328.7
Tong
12% 23877
Ting Phong
12 lam 2 24 72 | 18000 1551.2 1 1551.2
viéc 1
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. |Dign| ThE | CROM S6 | Cong
Tang | Vi tri S0 tich | tich dle}1 Cong suat diéu | suit cap
lwong | 2y [ (m3) | fod (W) hoa (W)
(BTU)
Phong
lam 1 42 | 126 | 24000 2197.5 1 2197.5
viéc 2
Phong
lam 2 26 | 78 | 18000 1551.2 1 1551.2
viéc 3
Phong
lam 1 305 | 915 | 24000 2197.5 8 17580
viéc 4
Phong
lam 1 37 | 111 | 24000 2197.5 1 2197.5
viéc 5
Tong | 25077.4
Tong
12% 28087
Phong
lam 1 53 | 159 | 18000 1551.2 2 3102.4
viéc 1
Phong
lam 1 35 | 105 | 24000 2197.5 1 2197.5
\ viéc 2
|3 [Phong
lam 1 26 | 78 | 18000 1551.2 1 1551.2
viéc 3
Phong
lam 1 37 | 111 | 24000 2197.5 1 2197.5
viéc 4
Tong | 9048.6
Tong
12% 10134
Ta ¢ bang tong hop cong sudt phu tai khong thiét yéu cua toa nha nhu sau:
Tang Chiéu sang (W) |O cim (W) | Diéu hoa (W) | Tong tang (W)
Tang 1 12294 25978 19979 58251
Tang 2 7165 17213 24709 49087
Tang 3 14041 25978 47776 87795
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Tang 4 12865 25022 44202 82089
Tang 5 13128 23906 43580 80614
Tang 6 12039 22631 41117 75787
Tang 7 10950 21516 36194 68660
Tang 8 10930 20559 36194 67683
Tang 9 8766 19284 26349 54399
Tang 10 8733 17691 26349 52773
Tang 11 7936 17053 23887 48876
Tang 12 8928 15938 28087 52953
Tang 13 4173 9563 10134 23870
Tang 14 1574 5259 6833

Tong 133522 267591 408557 809670

2.3 Tinh toan phu tii thiét yéu

Hé thong diéu hoa trung tdm Chiller 1am lanh, sir dung 2 may lanh chiller
150RT, cong suat 89kW (1 may hoat dong, 1 may du phong).
Bom nudc lanh, bom giai nhiét, thap giai nhiét (1 hoat dong, 1 du phong).
Hé thong bom nhiét 26 cai cong suat 2.5kW (13 hoat dong, 13 dy phong).
Bom cép sinh hoat 4 cai cong suit 5.5kW (2 hoat dong, 2 du phong).
Hé théng bom ctru hoa: 1 bom chinh cong suat 11 kW va 10 bom du phong
cong suat 11 kW/bom.
Hé thong bom xtr Iy nude thai: 4 bom, céng suit 5 kW/bom (2 hoat dong,
2 du phong).
Quat thong gi6 méi: 1 quat cong suat 23.5 kW hoat dong; quat ting ap N1:
1 quat cong suat 15 kW (1 hoat dong, 1 du phong).
Quat tang ap — hut khoi: 32 quat, cong suat 3 kW/quat (16 hoat dong, 16
du phong).
Hé thong thang mdy ché khach: 6 thang, cong suit 15 kW/thang (hoat
dong); 1 thang may ctru hoa cong suat 20 kW (du phong).

Hé thong chiéu sang ngoai troi: 15 kW (du phong).
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- Hé théng dién nhe: 2 kW.
- Hé théng bao chay va thoat hiém: 2.5 kW

*Chw y: Twong tw nhw phan phu tdi khéng thiét yéu, dé bao dam kha ning vin
hanh lién tuc va duy tri an toan cho cdc phu tdi thiét yéu, céng sudt cap dwoc
ting thém 12% so voi cong sudt tinh todn. Mirc dy phong nay nham tranh qud
tdi trong cdc tinh huéng dot bién phu tdi, dong thoi dap g yéu cau du phong
ciia hé thong theo thong 1é thiét ké va cdc tiéu chudn kj thudt hién hanh. Nho
dé, cdc thiét bi thiét yéu c6 thé hoat dong on dinh, tin cdy va duy tri dwoc do
bén trong suot qud trinh khai thac. Diéu nay dwgc thé hién ¢ cét “Tong 12%”

cuia bang dwoi

Mach SL
) Tai PW) | Ku | Ks | Pe(W)
50 (BY)
Hé thong bom sinh hoat va xir Iy nudc thai: TH-SH
1 | Bom sinh hoat 2 5500 1 |085]| 9350
2 | Bom xir Iy nuéc thai 2 5000 1 | 085 | 8500
3 | Bom nhiét 13 | 2500 1 | 085 | 27625
Tong 45475
Tong 12% 50932
Hé thong ctru hoa: TD-CH
4 | Bom ciru hoa 1 11000 | 1 1 11000
Tong 11000
Tong 12% 12320
Hé thong may lanh: TD-ML
5 | May lanh chiller 1 89000 | 1 | 0,85 | 75650
6 | Bom nuéc lanh 1 10000 | 1 | 0,85 | 8500
7 | Bom giai nhiét 1 | 20000 | 1 | 0,85 | 17000
8 | Thap giai nhiét 1 6000 1 |085]| 5100
Tong 106250
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Mach SL
) Tai PW) | Ku | Ks | Pe(W)
) (Bo)
Tong 12% 119000
Hé thong thong gio: TD-TG
9 | Quat thong gié mai 1 [ 2350 | 1 | 0,85 19975
10 | Quat ting ap hut khoi 16 | 3000 1 | 085 ]| 40800
11 | Quat ting 4p N1 1 15000 | 1 | 085 | 12750
Téong 73525
Tong 12% 82308
12 |Hé théng thang may:| 6 | 15000 | 1 | 0,85 | 76500
TH-TM
Tong 12% 85680
13 | Hé thong dién nhe: 1 2000 1 085 1700
TP-EL
Tong 12% 1904
14 | Cép ngudn hé thong béo | 1 2500 1 1 2500
chay, thoat hiém: TL-FA
Tong 12% 2800

2.4 Tong cong suit dién toan cong trinh

y Cong suat tinh toan & cac che dé
STT| Teénphutai |[HESO gy vomg Su cb
. Phu talﬁkéllllong uu . 790300
2 Phu tai uu tién 1 236400
Tong cong suat tinh toan
& g(w) 790800 236400
Tong cong suat yéu cau
(W) 790800 260400
Hé sb cong suat (saubu) | 0,95 0,95 0,85
Tong cong suat biéu kién
831447 305930

yéu cau (VA)
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Téng céng sudt toan toan
nha (VA) 831447 305930

2.5 Tinh todn dung lwong tu bit ning cao hé sd cong suit
2.5.1 Y nghia chon bui cdng suit phan khang
Hé s6 cong suat coso 1a mot thong sd quan trong dung dé danh gia mirc

d6 sir dung dién ning c6 hop 1y va tiét kiém hay khong. Viéc nang cao hé s6 cong
suit cos 1a chu truong mang tinh 1au dai, nham t6i da héa hiéu qua trong qua
trinh san xuét, truyén tai va tiéu thu dién nang. Bu cong suat phan khang gép phan
cai thién hé s cos, tir d6 mang lai cac 191 ich sau:

- Giam duoc ton that cong suét va hao hut dién nang trong ludi dién.

- Han ché ton that dién ap trong hé théng dién.

- Tiang kha nang tai ciia dudng day va thiét bi trong mang dién.

- Tang kha ning phat cong suét ctia cic may phat dién.

- Giam tiét dién (kich c¢&) day dan can sir dung.

2.5.2 Lura chon vi tri bui va thiét bi bu

* Uu diém:

- Cong suat nho, khong c6 bo phan quay nén dé dang trong bao tri va van
hanh.

- C6 kha nang diéu chinh dung lugng tu theo mirc d6 tang truong ciia phu
tai.

- Chi phi thap hon so v&i may bu déng bo.
* Nhuoc diém:

- D& bi anh hudng bédi su thay ddi dién ap va do tin cay khong cao, dac biét
de hu héng khi xay ra ngan mach hodc khi di¢n ap vuot qué gia tri dinh muec.

- Khi déng tu vao ludi co thé xuét hién dong dién xung; khi cit tu ra khoi

hé thong, trén cuc tu van con dién ap du, co thé gay nguy hiém cho ngudi van
hanh.

Tu di¢n thuong dugce st dung tai cac phu tai c6 nhu ciu CSPK vira va
nhé (dudi 5000 kVAr).

- Vi tri 1ap dat thiét bi bu: dit tu bu tai thanh céi ha 4p cta tram bién 4p.
- Céc phuong phap bu CSPK bang tu bu: ¢6 hai hinh thirc chinh:
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- Bii tinh (bt nén):

Bo tu bu gém mét hodc nhiéu tu tao ra lugng cong suét bu ¢d dinh. Viéc
diéu khién c6 thé thuc hién bang:

- Thu cong: dung CB hodc LBS.
- Ban ty dong: bang contactor.
- Pau tryc tiép vao phu tai, dong tai dong thoi s& dong mach bu.
+ Uu diém: CAu trac don gian, chi phi thap.
+ Nhuoc d{ém: Khi phu tai thay d6i c6 thé gay ra tinh trang bu thira, diéu
nay kha nguy hi€ém do1 vdi hé thong sir dung may phat.
=> Phuong phap nay phi hop v6i nhiing phu tai c6 mirc tiéu thu it bién dong.

Bu dong (sw dung bo tu bu ty dong):

‘Cac bo tu bu tyr dong co6 kha nang thay d6i dung lwong bu nham dam bao
hé s cong suat dat gia tri yéu cau.

o +Uu diém: Tranh duogc hién tugng bu qui mirc va duy tri hé sd cong suat
theo mong muon.

+ Nhurge diém: chi phi 16n hon so véi bu tinh.

=> Vi vay, phuong phap nay ap dung tai cac vi tri ma cong suat tac
dung va cong suit phan khang thay doi trong pham vi rat rong.

- Ta chon phuong an bu dong
2.5.3 Tinh toan dung lwong bu tai thanh cai ha ap tram bién ap

Dé lya chon tu bu phu hop cho mdt phu tai, can biét cong suat tac dung P
va hé sO cong suat cos@ cua phu tai do.

Gia sir ta c6 cong suat cua tai 1a P
Hé s6 cong suat cia tai 1a cosel — tgel (trude khi bu)
Hé s cong suat sau khi bu 1a cosg2 — tge?2.

Cong suét phan khang can bu la:

Qs =P (tgpl —tgp2) (2.11)
Tur gid tri cOng suét bu tinh dugc, ta tién hanh lya chon tu bu phu hop trong catalog

cua nha san xuat.
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Yéu cau nang 1én hé s6 cos = 0,95 => tge = 0,329

Bang tinh toan bu tai thanh cai ha 4p cuia MBA

Py (kW)

Qb (kVAr)

coso trudc

COS( sau

tgo trudce

tgop sau

1005,96

292.73

0,85

0,95

0,620

0,329

- Chon tu bu: Ta chon 6 tu Samwha SMB-45050KT 50kVAr
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CHUONG III: NGHIEN CUU PHUONG AN CUNG CAP DPIEN, TRAM
BIEN AP CHO TOA NHA

3.1 Nghién ctru phuong an cap dién

Viée nghién ctru phuong an cung cap dién bao gdm xem xét mdy bién ap, tu
dién phan phbi va hé thong truyén tai dén cac khu vyc tiéu thu sao cho qua trinh
cap dién hop ly, gan v6i phu tai, tiét kiém chi phi, thuén tién cho van hanh — sira
chira — thay thé, dong thoi dap ng cac yéu cau vé kinh t& nhu dién tich bd tri
tram, hé thong cap ngdm va ta dién tong.

Tir tuyén dién 22 kV (nguon trung thé 22 kV cuia ludi dién thanh phd), dién
nang duoc dua vao tram bién 4p 22/0,4 kV. T ta phan phoi trung tam, nguon
dién duoc cap dén mot tu phan phéi trung gian, sau d6 dugc tiép tuc phan phdi
dén cac ti dién tai timg tAng va cac phu tai con lai.

3.2 Xac dinh dung lwong cho tram bién ap

3.2.1 Tong quan vé nghién ciru tram bién ap

Tram bién 4p c6 nhiém vu bién d6i dién ap tir cap nay sang cap khac va giir
vai tro dic biét quan trong trong hé thong cung cap dién.

Theo chiic ning, tram bién ap dugc chia thanh hai loai:

- Tram bién ap trung gian (hodc tram bién ap chinh): Tram nay nhan dién
tir hé théng & cap dién ap 35-220 kV va ha xuong cac muc nhu 15 kV, 10 kV,
6 kV, va trong mot s6 truong hop c6 thé xudng dén 0,4 kV.

- Tram bién 4 ap phan xuong: Tram nay lay dién tir tram trung gian va tiép
tuc ha xudng cac cap dién ap phu hop phuc vu cho phu tai cia nha may, phan
xuong hoac cac ho ti€u thu.

Phia so cap thuong sir dung cac cap 6 kV, 10kV, 15kV, 22 kV...
Phia thtr cap thuong ding cac cap 380/220 V, 220/127 V hodc 660 V.
Vé két cau, tram duoc chia thanh tram ngoai troi va tram trong nha.

- Tram bién 4p ngoai troi: Céc thiét bi phia dién ap cao dugc bd tri ngoai
troi, con phan phan phdi dién ap thap c6 thé dit trong nha hodc trong cac ti
chuyén dung. Cac tram c6 cong suat nho (< 300 kVA) co thé dat trén tru; tram
cong suat 16n hon dat trén nén bé tong hoidc nén gd. Uu diém 16n nhat cua loai
tram nay 1a chi phi dau tu thap hon so voi tram trong nha.

- Tram bién &p trong nha: Toan bo thiét bi dién dugc lap dat trong nha kin,
dam bao an toan va tinh tham my cao hon.
Chon vi tri, s6 lugng va cong suat tram bi€n ap. Nhin chung vi tri tram bién ap
can thdéa man nhiing yéu cau sau:
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- Gan trung tim phu tai dé giam ton that va chiéu dai day dan.
- Thuén tién cho viéc van hanh, kiém tra va quan ly.
- T6i wu chi phi dau tu va chi phi van hanh.

- Tuy nhién, vi tri dugc chon lya cudi cung con phu thudc vao céc diéu
kién khac nhu: Dam bao khéng gian trong can trd dén cac hoat dong khac, tinh
my quan... Trong db 4n ndy ta ta s& dit tram bién ap phia bén ngoai cta toa 14
tang.

Nghién ciru cép dién ap cia tram bién ap: Do toa nha dugc cap dién tiur

duong day 22kV, va phu tai tai cua toa nha chi st dung dién 4p 220V va 380V.
Cho lén ta sé lép dit tram bién ap 22/0,4kV dé dua dién vao cung cép cho phu tai
cua toa nha.
3.2.2 Nghién ctru so lwong va cong suat MBA

Trong qua trinh nghién ciru phuong 4n bb tri s6 lugng MBA, thong thuong c6

ba lya chon: st dung 1 MBA, 2 MBA hodc 3 MBA.

- Phuong 4n 1 MBA: Ddi véi cac ho tiéu thu loai 2 va 3, ta c6 thé chon
phuong 4n chi sir dung 1 MBA. Phuong an nay c6 wu diém 14 chi phi thap,
van hanh don gian, nhung d¢ tin cy cung cip dién khong cao.

- Phuong 4n 2 MBA: Phuong an ndy c¢6 wu diém la do tin cdy cung cap dién
cao nhung chi phi kha cao 1én thuong chi st dung cho nhiing ho ti€u thu c6
cong suit 1on hodc quan trong.

- Phuong an 3 MBA: D¢ tin cdy cip dién rat cao nhung chi phi ciing rat 16n
nén it dugc s dung, thuong chi st dung cho nhiing ho ti€u thu dang dac

biét quan trong.

Do viy, tiy theo mirc d6 quan trong phu tai va cac yéu cau kinh té—k§ thuat
ma ta chon phuong 4n cho thich hgp.

Do day la toa nha thudc khu trung tdm hanh chinh-chinh tri, ta cé thé quy
vao ho tiéu thu loai 2 nén ta lya chon phuong an st dung 1 may bién ap. Phuong
an nay dap tng yéu cau vé do tin ciy & mirc can thiét va c6 chi phi dau tu hop 1y,
pht hop vé6i phu tai cong sut trung binh.

Theo tinh toan tong cong sut biéu kién ta co: Sy = 1005,96 (kVA)
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*Chi y: Dé MBA dap tmg diy di nhu cu van hanh cta toa nha, dong thoi
cac thong ) ky thuat vé ton hao, dién ap ngén mach va dam bao cho viéc mé rong
quy md trong twong lai ting 12% cong suét biéu kién.

Vi vay Suioy, = 1126.68 (kVA)

Ta chon 1 may bién 4p 1250kVA cila hing THIBIDI, c6 thong so :

T6n hao (W) | Piénédp | Kich thudc (mm)

Cong suat . , Trong
Udm Ngan ngan
dinh murc Khong luong
kV) mach & | mach | Dai | Rong | Cao
(kVA) tai (kg)

75°C | Uk(%)

1250 22/0,4 | 1020 | 10690 | 4-6% | 2270 | 1360 | 1740 | 4730

Bang 3.1: Bang thong s ki thuit vé may bién ap
- Nghién ctru ngudn dy phong:

Pé dam bao tinh lién tuc trong cung cap dién, ta bd tri may phat du phong.

Trong trudng hop su ¢ mat dién may nay s& van hanh dé cung cap cho cac
phu tai uu tién & trén

Tuong tu viéc nghién cru MBA, cong sudt may phat can thoa mén diéu
kién:

Sam may phat phai 16n hon hodc twong duong Sy cua tai khi chay may phat.

Ta chon mday phat 300 (kVA) cia hang Cummins, kich thudc
3850x1400x2000 mm, trong luong 4030kg.

Cong . Tiéuhao | Tdc do
. . Dién 4p | Téan so , o
Xuat xtr suat SO pha | nhién li¢u quay
V) | (HZ) o \ :
(kVA) tai (lit’/h) | (vong/phtt)
Trung Qubc | 300 400 50 3 46 1500

Bang 3.2: Bang thong s6 ki thuat vé may phat
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3.3 Tinh toan va nghién citu cac thiét bi bao vé cao ap

Xét vé mit ki thuat, viéc nbi may bién ap (MBA) v6i duong day cap dién
thong qua dao cach ly va mdy cat dién c6 thé ap dung cho hau hét cac truong hop.
Tuy nhién, trén thuc t& may cat dién c6 gia thanh cao va yéu cau bd tri phuc tap
trong tram. Ngoai ra, khi st dung can tinh toan dén kha nang 6n dinh nhiét va on
dinh dong trong trudng hop xay ra ngan mach.

* Tinh chon thiét bi phia cao ap

St dung cap dong 3 1561 24kV, cach dién XLPE, dai thép, vo PVC do héng

FURUKAWA ché tao. Tiét dién t6i thiéu 35mm?.
- Nghién ctru va chon dao céach ly 22kV:

Nhiém vu chu yéu cua dao cach ly la tao ra mot khoang hé cach dién trong
thay gitta bd phan mang dong dién va bo phan cat dién nham muc dich dam bao
an toan va khién cho nhan vién sira chita thiét bi an tim khi lam viéc. Vi vay O
nhitng noi can stra chita ta nén dat thém dao cach ly ngoai cac thiét bi dong cat
khéc.

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

Piéu kién chon va kiém tra dao cach ly:

Di¢n 4p dinh muc: Ugmper = UdmLp

- Dong dién dinh murc: lamper= Ulymax

Kiém tra 6n dinh dong: la.ampcr= Ixk

Tra bang P12.17-trang 343 sach HTCCD

Chon dao cach ly 3DC do Siemens ché tao ¢ cac thong sb sau

Loai DCL | Ujymax (KV) Tam (A) Tnmax (KA) Tne (KA)
3DC 24 2000 40 16

Bang 3.3: Bang thong sb ki thuit vé dao cach ly
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- Nghién ctru va chon cdu chi cao ap 22kV
Chtrc ning ciia cau chi 13 bao vé ngin mach va qua tai
Piéu kién chon cau chi phia cao ap la:
Udmcc khong cho dong dién di qua Ugmmang

IdmCC > Ilvmax

Sa¢m __ 1250
V3.Ugm V3.22

Tra bang P12.19-trang 344 sich HTCCD
Chon cau chi do SIEMENS ché tao
Loai Ulymax (kV) Lim (A) In (kA) Trong luong (kg)
3GD1413-4B 24 63 31,5 5,8

Ta ¢O: liymax = =33 (A)

Bing 3.4: Bing thong so ki thuit vé cau chi
- Nghién ctru va chon chong sét van:

Nhiém vu cta chdng sét van 1a chéng sét danh tir ngoai duong day trén
khong chuyén vao tram bién ap va tram phan phoi. Chong sét van dugc lam bang
dién tré phi tuyén. Véi dién ap dinh mire cua ludi digén, dién tré cia chéng sét van
c6 tri s6 khong cho dong dién di qua vo ciing 16n, khi c6 dién ap sét, dién tré giam
t6i khong, chéng sét van sé thao dong sét xudng dat.

Diéu kién dé chon chdng sét van: Ugmesy = Udmip
Tra bang PL6.8-trang 414 sach HTCCD
Chon chéng sét van do hing Cooper M¥ ché tao:
S6 hiéu: AZLP501B24: Ugn= 24kV

- Chon thanh cai cao ap 22kV cua tram bién ap:

Thanh din duoc chon theo diéu kién phat nong cua dong dién 16n nhit chay

qua thanh dan:

Lvmax = 33 (A); Kich thude 25x3 (mm?)

Tiét dién 1 thanh: 75 (mm?) Dong dién cho phép: I,= 340 (A)

- Chon may bién dién ap do ludong dit & thanh cai 22kV

May bién dién ap do luong dugc chon theo diéu kién sau: Sampu = Su
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Tra bang pl2.25 trang 348- sach HTCCb
Chon maéy bién dién ap cho mang 22kV c6 thong s6 nhu sau:
Loai may bién | Cap dién ap | Ugm (kV) | Uam (KV) Sam Cap chinh
dién ap (kV) SO cap thir cAp (kVA) xac
HK-220 24 22 380 1250 0,5

Bang 3.5: Bang thong s6 ki thuét vé may bién dién ap
- Nghién ctru va chon may bién dong dit & thanh cai 22kV
May bién dong cho mang cao ap 22kV duoc chon theo diéu kién sau:
Dién ap dinh mtrc cudn so cap: Uamer = UgmpL

Cong suat: lamer = liymax

Kiém tra 6n dinh dong, kiém tra 6n dinh nhiét:

Day dan tir may bién dong dén cac dong ho rat ngin, phuy tai rat nho, dé

dam bao chinh x4c cho cac dong hd do dém ta chon day dong 2,5 mm? ciing khong

nhat thiét phai kiém tra 6n dinh nhiét.

Tra bang pl2.21 trang 345-sach THCCD

May bién dong 22kV: Theo diéu kién trén ta chon may do SITEMENS ché tao ¢6

cac thong sb ki thuat sau:

Loai méy bién dong | Ugn (kKV) | Liam (A) | Lam (A) | Loan (KA) | Loaa (KA)

4AMA74 24V 70 5 80 120

Bang 3.6: Bang thong s ki thuét vé may bién dong
3.4 Tinh to4n va nghién ciru diy din tir tram bién ap dén cac ti phan phoi
ha tong
Chon day dan ciing 12 mot cong viée kha quan trong, vi diy dan chon khong
phu hop tire khong thoa man cac yéu cau ki thuat thi c6 thé dan dén cac su ¢ nhu
chap mach do day dan bi phat néong qua muirc ddn dén hu hong cach dién. Tir d6
lam giam d¢ tin cdy cung cap dién va co thé gdy ra nhiéu hau qua nghiém trong.
Bén canh viéc thda méan nhiing yéu cau vé ki thuat thi viéc chon lya day dan ciing

can phai théa man cac yéu cau kinh te.
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Cap dung trong mang cao 4p va thip ap c6 nhiéu loai, thuong gip 1a cap
ddng, cap nhom, cap 1 18i, cap 2 161, cap 3 hay 4 13i, cach dién bing cao su hodc
nhua tong hop. O cép dién ap tir 110kV-220kV, cap thuong duoc cach dién bang
dau hay khi. Cép co dién ap dudi 10kV thuong duoc ché tao theo kiéu 3 pha boc
chung mot vo chi, cap c6 dién ap trén 10kV thuong dugce boc riéng 1¢ tirng pha.
Cap c6 dién ap tir 1000V tré xudng thudng cach dién bang gidy tim dau, cao su
hozc nhya téng hop.

Day din ngoai troi thuong 13 loai diy tran mot soi, nhiéu soi hodc day rudt
rong. Day dan dit trong nha thudng dugc boc cach dién bang cao su hodc nhuya.
Mot s6 truong hop trong nha c6 thé dung day tran hoic thanh din nhung phai treo
trén str cach dién.

Tuy theo yéu cau vé cach dién, dam bao d6 bén co, diéu kién 1ép dat cling
nhu chi phi dé ta lua chon day dan ma né dap tmg duoc yéu cau vé ki thuat, an
toan va kinh té.

Trong mang dién chung cu, day dan va cap thuong dugc chon theo céc tiéu chi
sau:

- Chon theo diéu kién phét nong cho phép.

- Chon theo diéu kién t6n that dién ap.

- Xac dinh day dan theo d0 sut ap.

- Xéc dinh tiét dién day din theo diéu kién phat néng va d6 bén co.

Céc thiét bi dién ap ¢ mang dién ha ap nhu aptomat, cong tic to, cau dao,
cau chi...dugc lya chon theo diéu kién dién ap, dong dién va kiéu loai lam viéc.
Trudc tién ta s& phai phan loai khu vuc tai cua toa 14 tang cho phu hop dé
thuan tién cho viéc lap dit ta phan phoi. T tram bién ap ciia toa nha ta di day cap
tir may bién ap dén ti phan phdi ha ap tong.
Tinh toan chon diy din va cac thiét bi cho Toa 14 Téng
* Tir may bién 4p vao ti dién chinh (MBS)
- Lua chon may cit ACB

Ptt _ 935,04

—= """ =1587.78 (A
V3.Ugm.cos@ \/5*0,85*0,4 (A)

IlvmaX:
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- Thoa man diéu kién chon may cat ACB

IdmA = Ilvmax
Udma = Ugm mang di¢n

Ta lya chon may cit khéng khi ACB c¢6 thong s6 nhu sau:

Dbng cat .
Loai Xuatxar | So cue | Lam (A) ngan Kiéu may
mach
AE2000-SW | Mitsubishi 4 2000 100kA Loai c6
Nhat ban dinh

Bang 3.7: Cac thong s6 ki thuit ciia ACB

- Lua chon day dan
Chon cap dong (Cu) ha cap, 1 16i cach dién Cw/XLPE/PVC, mdi pha 4 soi cap
don, mdi cap don mang dong 500 (A). Tra bang chon duoc cap c6 tiét dién 15i 1a
F=300mm? va dong cho phép I,= 693 (A).
Tu d6 ta chon dugc day trung tinh ¢6 c6: S= 300 mm?
Viy ta chon duogc két qua cap 1a: Cw/XLPE/PVC 16x(1x300) mm?2

- Chon may bién dong ha ap:
Pé dam bao cho ngudi van hanh cudn tht nhéat ctia may bién dong phai dugc ndi
dat.
Tra bang pl2.27-trang 350 sich HTCCDb
Chon méy bién dong ha ap U <600V do cong ty thiét bi dién ché tao

Chon théng s6 may bién dong:

Ma san Dong so' | Dong thir | S6 vong so Dung Cap
pham cip (A) cip (A) cip lwgng (VA) | chinh xac
BD34 2000 5 1 15 0,5

Bang 3.8: Bang thong s6 may bién dong ha ap
Chon thanh cai ha ap dat trong tt MBS Thanh cai dugc lya chon theo diéu kién
phat nong.
Dong dién 16n nhét chay qua thanh céi:

- Iivmax= 2000 (A)
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Thong sb cua thanh cai: Thanh cai bang Pong (Cu), dong dién cho phép I,=2000
(A), Sb lugng 4, kich thudce (5x100mm?).

*Chi y: Tuong tu nhu nhitng phan trén, dé dam bao tranh qua tai cuc bo va phu

hop v6i kha niang mé rong hé thong sau ndy, cong suat dit duge ting thém 12%.

Piéu nay duoc thé hién ¢ bang & cot “Cong suat dit 12%”

* Tir t dién chinh dén ti phan phdi cia toa nha:

pi tir i ben Cong suat dit (kW) | Cong suat dit 12%
Tang Phu tai
1 TP-TO1 56.52 63.3
2 TP-T02 46.82 52.44
3 TD-T03 82.9 92.8
4 TP-T04 77.73 87
5 TP-TO5 76.13 85.3
6 TD-T06 71.6 80.2
7 TD-TO7 65.04 72.8
8 TP-TOS 64 71.7
9 TD-T09 51.92 58.2
SE 10 TP-T10 50.19 56.2
11 TP-T11 46.6 52.2
12 TP-T12 50.05 56.06
13 TP-T13 22.97 25.7
14 TP-14 7.06 7.9
TP-SH 42.8 47.9
TD-CH 8.8 9.9
TP-ML 100 112
TD-TG 81.2 91
TD-TM 72 80.6
TP-EL 1.6 1.8
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TD-FA 2 2.24

Biang 3.9 Bang phu tai ciia ti dong luc Toa 14 tang
Mait d6 dong dién cho phép cua diy dong J-6A/mm?>
1. Chon aptomat tong va day dan tir t dién chinh dén tu dién cap ngudn cho ting
1 (Tb-01)

56,52
V/3.0,4.0,85

Chon aptomat loai MCCB125A ¢6 thong s6: Igm= 125A; Ugn= 380V; In= 25kA
Chon day dan:

=107.3 (A)

S¢= === 17.88 (mm?)

Vay ta chon duogc két qua cap la: Cu/XLPE/PVC 4x1C-50mm?® + E 25mm?
2. Chon aptomat tong va day dan tir t dién chinh dén tu dién cap ngudn cho ting
3 (Tb-03)

9238
V/3.0,4.0,85

Chon aptomat loai MCCB200A c6 thong $6: Iam= 200A; Ugm= 380V In= 25kA
Chon day dan:

=157.4 (A)

Sy= =% = 26.23 (mm?)

Vay ta chon duge két qua cap 1a: Cw/XLPE/PVC 4x1C-95mm? + E 50mm?
3. Chon aptomat tong va day dan tir tii dién chinh dén ta dién cip ngudn cho tang
14 (Tb-14)

= 7.9
V/3.0,4.0,85

Chon aptomat loat MCCB32A c6 thong $6: Tam= 32A; Uam= 380V; Ix= 18kA
Chon diy dan:

=13.39 (A)

1339

Sq=

—=2.23 (mm?)

Viy ta chon dugc két qua cap 1a: Cw/XLPE/PVC 4x1C-6mm? + E 6mm?
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Tinh toan tuong tu ta dugc bang sau

Cong Aptomat Day dan
bith| Dén | suatdat Loai Dong cho Loai diy dan
(kW) Aptomat phép (A) Cu/XLPE/PVC

TP-TO1 | 633 | MCCB125A 125 4x1C-50mm? + E 25mm?
TP-T02 | 5244 | MCCBI125A 125 4x1C-50mm? + E 25mm?
TP-T03 | 92.8 | MCCB200A 200 4x1C-95mm? + E 50mm?
TP-To4 | 87 | MCCB200A 200 4x1C-95mm? + E 50mm?
TP-T05 | 853 | MCCB200A 200 4x1C-95mm? + E 50mm?
TP-T06 | 802 | MCCB200A 200 4x1C-95mm? + E 50mm?
TP-T07 | 72.8 | MCCB200A 200 4x1C-95mm? + E 50mm?
TP-T08 | 71.7 | MCCB125A 125 4x1C-50mm? + E 25mm?
TP-T09 | 582 | MCCBI125A 125 4x1C-50mm? + E 25mm?
TP-T10 | 362 | MCCBI125A 125 4x1C-50mm? + E 25mm?
MBS | TD-T11 | 3522 | MCCBI25A 125 4x1C-50mm? + E 25mm?
TD-T12 | 56.06 | MCCBI125A 125 4x1C-50mm? + E 25mm?
TP-T13 | 257 | MCCB50A 50 4x1C-25mm? + E 10mm?

TP-14 79 | MCCB32A 32 4x1C-6mm? + E 6mm?
TD-SH | 479 | MCCBI125A 125 4x1C-50mm? + E 25mm?

Th-CH | 99 | MCCB32A 32 4x1C-6mm? + E 6mm?
Th-ML | 112 | MCCB200A 200 4x1C-50mm? + E 25mm?
TP-TG 91 | MCCB200A 200 4x1C-50mm? + E 25mm?
TO-TM | 80.6 | MCCB200A 200 4x1C-50mm? + E 25mm?>

TP-EL | 1.8 | MCCBI16A 16 4x1C-6mm? + E 6mm?

TP-FA | 224 | MCCBI16A 16 4x1C-6mm? + E 6mm?

Bing: Bing tong hop diy d:

toa 14 ting
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Tinh toan twong tu nhu trén, ta c6 bang théng ké Aptomat va day din dén cac phu

tai ciia timg tang

Do loai phu tai tir ting 1-13 gidng nhau nén ta ldy mot bang tiéu chuan

Day dén
Cip | .« Aptomat Loai day din o
tir | 2" | phove CwXLPE/PVC + Vi
Cu/PVC
L1 MCBI 161;'6“ 2x1C-2.5mm? + E-2.5mm? | Chiéu Séng
L2 MCBI 161;'61“* 2x1C 2.5mm?+E 2.5mm? | Chiéu Sang
L3 MCBI 16}X6kA 2x1C 2.5mm?*+E 2.5mm? | Chiéu sang hanh lang
L4 MCBI 161;'61“* 2x1C 2.5mm?+E 2.5mm? | Chiéu sang hanh lang
TD-
(01- | L5 MCBI 161;'61“* 2x1C 2.5mm>+E 2.5mm? | Chiéu saing WC
13)
RCBO2P- ) 2 | A
S1 6kA 16A 2x1C 2.5mm“+E 2.5mm* | O Cam
RCBO2P- 5 2 | A s
S2 6kA 16A 2x1C 2.5mm“+E 2.5mm* | O Cam
ACI MCBI 161;:6kA 2x1C 2.5mm?>+E 2.5mm? | Mdy lanh
AC2 MCBI 16IX6kA 2x1C 2.5mm?*+E 2.5mm? | M4y lanh
Bang: Bang tong hop diy din va thiét bi bio vé cap tir tii ting(1-13) dén cac phu
tai
DAy din
Cip £ Aptomat Loai day din o
tr | P | baoveé Cu/XLPE/PVC + Vit
Cu/PVC
L | MEP 161;61““ 2x1C-2.5mm? + E-2.5mm? | Chiéu Séng
Tlfi_ L2 MCPI 161;:6kA 2x1C 2.5mm?+E 2.5mm? | Chiéu Sang
RCBO2P- ) 2 | A g
S1 6kA 16A 2x1C 2.5mm“+E 2.5mm~ | O Cam

Bang: Bang tong hop diy din va thiét bi bio vé cip tir ti tAng 14 dén cac phu tai
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CHUONG IV: NGHIEN CUU HE THONG CHONG SET CHO TOA 14
TANG KHU HANH CHINH THUY NGUYEN

4.1 Tong quan vé sét va chong sét

Sét 1a hién tuong phong dién co tia lira dién (chdp ) xay ra trong tam doi

luu cua khi quyén kém theo ti€ng nod choi tai va ti€ng sam rén vang.

Do téc d6 dong xung sét ting cuc ky nhanh ndy s& sinh tdc do dién 4p con
nhanh hon du/dt = 12 kV/us, nén giy ra hu hong céc thiét bj dién tir nhay cam
va thiét bi dién thong thudng nhu: bién thé, on ap — UPS, ATS bi hu hong do
khong kip phan ung.

Theo udc tinh ciia cac nha chuyén mén, trén khiap mit dia cau, c mdi gidy
c6 khoang 40-50 cu sét danh xudng mat dat. Sét khong nhimng gy thuong vong
cho con ngudi, ma con cd thé pha hiy nhimng tai san ctia con ngudi nhu cac
cong trinh xdy dung, cong trinh cung cip ning lugng, hoat dong hang khong,
cac thiét bi dung dién, cac dai truyén thanh truyén hinh, cac hé thong thong tin
lién lac... va lam gian doan cong viéc.

Sét 1a mot ngu(‘A)n dién tir rat manh, xuat hién do su hinh thanh cac dién tich khoi
16n — tir cac dam mua giong mang dién tich dwong, & phan trén cia dam may —
va dién tich am, & phﬁn dudi cia ddm may — tao mot dién truong c6 cuong do
16n chung quanh dam may. Trong qua trinh tich Iily cac dién tich trai ddu, mot
dién truong c6 cudng do gia tang lién tuc dugc hinh thanh. Khi dién thé tai mot
noi nao do trong ddm may vugt qua ngudng cach dién cua khong khi, s€ xay ra

hién tugng sét danh xuyén, hay con goi la sét tién dao.

Con duong ma sét di qua, lam thié€t hai cho tai san ctia con nguoi trén mat
dat, c6 thé ké ra nhu sau:

— Sét danh truc tiép vao cong trinh.

— Sét lan truyén qua cac dudng cap cung cap ngudn cho thiét bi dién va
qua cac dudng cap tin hiéu gitta cac thiét bi dién.

=> Duya vao dic tinh sét, cac giai phap chéng sét phan biét thanh hai loai:
chbng sét truc tiép va chdng sét lan truyén.

4.1.1 Hé thong chdng sét truec tiép

Hé thdng chdng sét truc tiép 1a phuong phap chdng sét truc tiép nham tao
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ra mot hé théng bao vé xung quanh khu vuc can duoc bao vé. C6 hai loai hé théng
chéng sét truc tiép:

- Hé théng chéng sét chu dong (cap tién): Hé théng nay hoat dong bang cach
thu 161 va hiit mot ludng ion truc tiép tir ddm may vé phia hé thong chdng sét. Viéc
nay gia tdng kha nang phong dién trong ddam may, giip gidm nguy co xay ra sét
trong khu vire can bao vé. Hé thdng chdng sét chu dong duoc coi 1a mot phuwong
phap tién tién.

- Hé thong chéng sét thy dong: Hé théng nay khong tao ra kich thich dé cu
sét xay ra. No khong tang kha ning phong dién trong khu virc can bao vé giéng
nhu hé théng chéng sét chu dong. Thay vao do, hé théng chéng sét thu dong tap
trung vao viéc cung cdp mot dudng din dan sét an toan dé dan luu luong dong
dién tur cl sét xay ra Xuéng mit dit mot cach an toan, tir xa khu vue can béo vé.

Hai loai hé thong chdng sét truc tiép nay duoc sit dung dé bao vé khu vuc
khoi nguy co sét va cd cac cach tiép can khac nhau trong viéc ddi pho voi con sét.

C6 ba phuong phap chinh dé thuc hién chdng sét truc tiép: phuwong phap cb
dién, phuong phap phat xa sém va phuong phap phan tan dién:

- Phwong phap c6 dién

Phuong phéap nay dugc phat minh bé1 Benjamin Franklin vao nam 1753.
Hé thong chong sét co dién str dung thanh kim loai 1am kim thu sét, dugc dat trén
dinh cac cot do bé'mg g5, kim loai hoac bé tong va dat cao hon so v&i cong trinh.
Céc kim thu sét ndy duoc ndi véi nhau bang ddy dan kim loai va két ndi xudng hé
thong tiép dia, cling duoc lam bang kim loai chon trong dat. Khi c6 sét xay ra,
kim thu sét va day dan truyén dong dién sét xudng hé théng tiép dia. Dong dién
sét duoc giai toa va tidu tan vao dat, dam bao an toan cho cong trinh. Phuong phap
chéng sét co dién da duoc ap dung trong hang trim nam.

Phuong phap chdng sét theo phuong phéap cb dién c6 wu diém 1a don gian
va gia thanh ré. Tuy nhién, n6 c6 nhugc diém 1a pham vi bao vé€ hep, do tin cay
khéng cao. Dé bao vé rong hon, phai st dung nhiéu kim va day dan, diéu nay co
thé anh hudng dén my quan va kién tric ctia cong trinh. Ngoai ra, cac kim thu sét

thuong bi ri sét, dut gay va tudi tho cua hé théng thﬁp. Hi¢n nay, véi su tién bd
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ctia khoa hoc va cong nghé, da c6 nhiéu thiét bi va phuong phap chng sét tién
tién hon dugc nghién ciru va phat trién.
- Chong sét tryec tiép theo nguyén ly dién tir phat xa sém — (ESE)

Nguyén tic hoat dong ctia dau thu sét phat xa sém tap trung vao viéc giam
hién tuong CORONA (hién tuong phat tia lira hodc tiép dat) va ting cuong do
dién truong tai dau kim thu. Diéu nay tao diéu kién t6i vu dé thu hat va bat dong
dién tién dao tur sét tir ddm may dong.

Phuong phap ESE c6 nhiéu wu diém noi bat: Do tin cdy cao, ving ban kinh
bao v¢ rong, dep, mi quan, tudi tho bén 1au.

Phuong phép chéng sét ESE da dugc ap dung rong rii trong cac nudc tién
tién trén thé gidi. Gan day, & Viét Nam, nhiéu nha may, cong trinh va ngdi nha
dan ciing d4 ap dung phuong phap nay dé bao vé chong sét.

- Chdng sét truc tiép theo Cong nghé phén tan tich dién — (DAS)

Hé thdng nay duogc sir dung pho bién trong cac cong trinh 16n hién nay dé
ngan ngira hinh thanh tia tién dao khi sét danh. Hoat dong cua hé thong dua trén
hién tugng phong tia ltra dién va str dung hang ngan diém nhon kim loai dé tao ra
jon trén bé mat.

Hé thong nay hoat dong bang cach lién tuc giam chénh léch hiéu dién thé
gitta mat dat va dam may tich dién, dua né xudng dudi mirc kha ning tao ra tia
tién dao sét. Nho vay, sét khong dugc hinh thanh va xay ra.

4.1.2 H¢ thong chdng sét lan truyén
a) Khe hé phong dién

Khe ho phong dién 1a thiét bj don gian nhat gom c6 hai dién cuc. Mot dién
cuc ndi véi day dan dién, dién cuc con lai ndi voi hé théng ndi dat, chéng sét.

- Uu diém: Hé thong nay don gian va ré tién.

- Nhuoc diém: Khong c6 bd phan dap hd quang 1én khi phong dién co dong
va 4p vo cung 16n dé gay 1én hién twong ngan mach tam thoi 1am cho cac role bao
vé o thé tic dong nham.

b) Chéng sét éng
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GoOm hai khe hé phong dién S1 va S2, khe ho Si dit trong mot dng lam bang
vat li¢u sinh khi, khi c6 hién twong qué dién ap, ca hai khe ho déu phong dién dua
dong dién sét xubng dat.

- Uu diém: Hiéu qua hon khe hd phong dién.

- Nhuoc diém: Kha niang loc hd quang con han ché.

¢) Chéng sét van

GOm hai phan tir chinh 13 khe ho phong dién va dién trd 1am viéc khe ho
phong dién 1a mot chudi cac khe hd dién tro phong dién 14 dién tré phi tuyén lam
bang chat vilit c¢6 tinh chat dic biét khi dién 4p ting thi dién trd giam xudng dé
tang kha niang dan dién khi dién 4p tré lai binh thuong thi dién tro ting dé dam
bao kha nang cach dién.

- Uu diém: C6 kha ning dap hd quang, nang cao do tin cdy cung cap dién va
an toan trong khi van hanh.

- Nhuge diém: Gia thanh cao.

4.2 Phuong phap chong sét cho toa 14 tang

Ta lya chon phuwong phap Chdng sét tryc tiép theo nguyén 1y dién tir phat xa
so6m(ESE): 1a m6 hinh chéng sét hién dai va tién tién nhat hién nay. NO tién tién
hon mo6 hinh dién hinh hoc 1a vi né img dung loai kim chu dong phat xa sém. N6
c6 pham vi bao vé€ hinh chudng cao rong hon chir khong phai hinh nén c6 duong
sinh thang hay 16m nhu cac mé hinh chdng sét c6 dién.

Ciling vi thé, nén v4i mot pham vi can bao vé, sb cuc thu sét phat xa som s¢€
can it hon nhiéu sb cuc thu sét Franklin. Hon nita, nd my quan va lap dit nhanh
chong. Trong timg cong trinh cu thé tong kinh phi cho viéc lap dat cuc thu sét
phat xa som thudng it hon tong chi phi lap dit cuc thu sét Franklin.

* Nguyén tic hoat dong:

Pau thu sét E.S.E nhin ning lugng can thiét trong khi quyén dé tich trir cac
dién tich trong bau hinh tru. E.S.E sé& thu ning luong tir ving dién trudng xung
quanh trong thoi gian giong bio khoang tir 10 t&i 10000 (V/m). Puong dan chu
dong bat dau ngay khi dién truong xung quanh vuot qué gia tri cuc dai dé bao
dam nguy co sét danh 1a nho nhét.
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Phat ra tin hiéu dién cao thé véi mot bién do, tan sd nhat dinh tao ra duong
dan sét chu dong vé phia trén dong thoi trong khi d6 1am giam dién tich xung
quanh Pau thu sét tirc 1a cho phép giam thoi gian yéu cau phat ra duong dan sét

chi dong vé phia trén lién tyc.

Diéu khién su giai phong ion dung thoi diém: thiét bi ion hoa cho phép ion
phat ra trong khoang thoi gian rat ngén va tai thoi diém thich hop dic biét, chi vai
phan cta gidy trude khi ¢ phong dién sét, do d6 dam bao din sét kip thoi, chinh
X4c va an toan.

E.S.E la thiét bi chu dong khong sir dung ngudn dién nao, khong gay ra bat

ky tiéng dong, chi tac dong trong vong vai ps trude khi co dong sét thuc su ddnh

xuong va cé hiéu qua trong thoi gian lau dai.

Két cAu thiét bi chéng sét tia tién dao:
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Thiét bi thu sét duoc dat tai vi tri cao nhét ctia cong trinh va ban kinh

bao v€ duogc tinh theo cong thirc sau day:

sz\/h(zD- h)+AL(2D +AL)
Trong do:
R,: Ban kinh bao vé mit phang ngang tinh tir chan dat E.S.E
h: D6 cao tinh tir dinh diu kim thu sét téi mat phéng can dugc bao veé.
D(r): Biéu thi cap bao vé - Xac dinh nguy co c6 ving sét danh.
D(r) = 20m dung cho cip I (cong trinh: xang dau, kho dan, khi gas)

= 45m dung cho cip II (cong trinh: trién 1dm, khu di tich lich st xép hang
qudc gia; van phong chinh phi; toa nha qudc hoi....)

= 60m dung cho cap III (cong trinh: tda nha van phong, cong trinh dan dung,
cong nghiép..)

AL: 10%.AT
AT: Thot gian phat tia tién dao sém cua kim thu sét E.S.E

Ta str dung kim thu sét Pulsar 18, IMH1812
Vi thoi gian tién dao: AT= 18u/s = 18.10°°
Trong luong: 5 kg

Chiéu cao: h=5m

R,=+/5(2.45 — 5) + (18.1076.10%). (2.45 + 18.107.106) = 44 (m)

B6 tri 4 duong cap dong bén dan va thoat sét tai vi tri dat thiét bi E.S.E tir
mai xubng hé thong tiép dat dam bao kha nang dan sét nhanh chong an toan cho

cong trinh.

Lién két cap thoat sét v6i ludi dang ap duoc dit trong bé téng san cac tang
sir dung thép @ 10 dat cung thép cot bang mang song diac ching. Ludi dang ap
thép @ 10 han nbi véi day dang thé thép @ 10 dat ngdm trong cot bé tong & dat
dudi 16p hoan thién can dugc thi cong ngay khi do san cac tang dé cho lién két
v6i cap dong thoat sét tir mai xudng.
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CHUONG V: NGHIEN CUU NOI PAT BAO VE CAC THIET BI
CHO TOA 14 TANG KHU HANH CHINH THUY NGUYEN
5.1 Tinh Toan H¢ Thong Noi DPat
Phuong phap nay dugc ap dung dé tinh toan hé thong tiép dit cho trung
tinh ngudn ctia may bién ap va hé thong tiép dat bao vé.
Nhu chiing ta d4 biét c6 hai cach thyuc hién nbi dat d6 1a néi dat tu nhién va
ndi dit nhan tao.
5.1.1 Noi dat tu nhién
Tiép dat tu nhién stir dung cac vat dan bang kim loai c¢6 sin trong dat, chang
han nhu 6ng dan nuéc, cac két cau kim loai cua cong trinh nha ctra, hoac vo kim
loai cuia cap dit trong dat, dé lam diém tiép dat. Luu ¥, cic dng dan nhién liéu
16ng hoic khi dé chay khong duoc dung cho muc dich nay.
Tai bénh vién, do khong co6 cac diéu kién néu trén, viéc tiép dAt tu nhién khong
thé ap dung. Do d0, bat budc phai str dung phuong phap tiép dit nhan tao.
5.1.2 Noi dit nhan tao
Tiép dat nhan tao thuong thyuc hién bang cach dong cac coc thép, thanh thép
det hinh chir nhat hodc thép goc co chiéu dai 2-3 m Xuéng d4t. Phan dau coc duoc
giit cach mit dat khoang 0,5-0,7 m. Dé chdng an mon, cac thanh thép hodc dng
thép dung lam coc khong nén mong hon 4 mm.
Trén thyc té, hé thong tiép dat ty nhién thuong khong dam béo tiéu chuan
vé dién tré tiép dat, vi vay viéc st dung tiép dAt nhan tao 1a can thiét.
5.2 Trinh Tw Tinh Toan Noi Pat
‘Burée 1: Xéc dinh dién tro ndi dat yéu cau cua hé thong ndi dat can thiét ké ndi
dat Ryep
Buéc 2: Tinh toan dién tro suét tinh toan cuia dat c¢6 tinh dén sy anh hudng cua
thoi tiét.
Ta c6 cong thuc:
Pras = Ko ™ P
Trong do:
p: DBién tro sudt cta dat

Kumax : HE 0 thoi tiét
56



Bwoc 3: Xac dinh dién tré noi dat cia mot coc :

Ta c6 cong thuc:

0,366 21 1 4t + 1
R _=- *p*k  *llog—+—lo Q
lc l p max ( gd 2 g4t—lj ( )

Trong do:

p: Dién trd sudt cua dat
Kmax : HE 56 thoi tiét

d : duong kinh coc (cm)
1 : chiéu dai coc (cm)

t : d0 chdn sau cua coc (cm)

Loai dat Gi4 trj dién tro suat 10%(Q/cm)

Sé1 da vun 20
Cat 7

Céat pha 3

Dt thit 0,6

Dat den 1,0-1,5
DAt sét thit 1

DAt mun 0,4

Bing 5.1.Dién tré suat ciia mot so loai dat pho bién

Kiéu néi dat D¢ chon sau cia | Hé s thoi tiet Ghi chu
hé thong ndi dat
Thanh nam ngang 0,8—1 1,25—1,45 S6 nho mua kho
Coc thang dimg 0,8 1,2—1,4 S6 16n mua mua

Bang 5.2.Bing hé so6 thoi tiét tiéu biéu
Buéc 4: Xac dinh sb coc Iy thuyét
Rlc

N, = x
nc Rd

Trong do:

Rq: Dién tré ndi dat

Raep: Dién tro nbi dat cho phép

Budéc 5: Xac dinh dién tré thanh ndi nam ngang

0,366, 20’

R *log o (Q)

‘ ; max
Trong do:
t : d0 chdn sau cua coc (cm)
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Pmax © dién trd sudt cua dat & d6 sau chon thanh ndm ngang (Q/cm)

b : bé rong thanh ndi (cm)

1 : chiéu dai coc (cm)

Budrc 6 : Xac dinh dién trd suét thue té cia thanh nbi

Ta c6 cong thirc

R = R
7,
S6 coc chon thang dimg Ty s6 a/l ( a - khoang cach gitra 2 coc;
I - chidu dai coc )
1 2 3
Ne Nt Ne Nt Ne Nt
Khi dat coc theo chu vi mach

vong 0,69 | 0,45 | 0,78 | 0,55 | 0,85 | 0,70
4 0,62 | 0,40 | 0,73 | 0,48 | 0,80 | 0,64
6 0,58 | 0,36 | 0,71 | 0,43 | 0,78 | 0,60
8 0,55 | 0,34 | 0,69 | 0,40 | 0,76 | 0,56
10 0,47 | 0,27 | 0,64 | 0,32 | 0,71 | 0,47
20 0,43 | 0,24 | 0,60 | 0,30 | 0,68 | 0,41
30 0,40 | 0,21 | 0,56 | 0,28 | 0,66 | 0,37
50 0,38 | 0,20 | 0,54 | 0,26 | 0,64 | 0,35
70 0,35 | 0,19 | 0,52 | 0,24 | 0,62 | 0,33

100

Khi cic coc xép thanh 1 day

3 0,78 | 0,80 | 0,86 | 0,92 | 0,91 | 0,95
4 0,74 | 0,77 | 0,83 | 0,87 | 0,88 | 0,92
5 0,70 | 0,74 | 0,81 | 0,86 | 0,87 | 0,90
6 0,63 | 0,72 | 0,77 | 0,83 | 0,83 | 0,88
10 0,59 | 0,62 | 0,75 | 0,75 | 0,81 | 0,82
15 0,54 | 0,50 | 0,70 | 0,64 | 0,78 | 0,74
20 0,49 | 0,42 | 0,68 | 0,56 | 0,77 | 0,68
30 0,43 | 0,31 | 0,65 | 0,46 | 0,75 | 0,58

Bing 5.3 Bang hé so sir dung coc 1. va thanh ngang 1

Buéc 7: Xac dinh dién tro khuéch tan ciia n coc chon thang dimg

Rlc
ni,

R, =

Budre 8: Xac dinh dién tré ndi dat

So sanh dién tré ndi dat cho phép néu RY, < R , thi thoa man, néu R} >R ¢,
thi ta phai tinh lai.
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5.3 Tinh to4n ndi dat cho hé¢ thong dién va cac thiét bi mdt pha, ba pha khac

Dé dam bao rang cac thiét bi trong toa nha 14 va hé thong chiéu sang dugc ndi
dat dﬁy du, bao v€ an toan, ta sir dung hé théng day dan ndi tir vo céc thiét bj vé
hé théng coc ndi dat trung tinh cta tram bién ap. Viéc tinh toan bat dau tir diém
nbi khong tai ctia cac tu dién phan phdi ha 4p, di qua ti may cit tong, sau d6 dén
cuc trung tinh ctia may bién ap va cudi cung ndi vé hé thdng tiép dat cta tram
bién ap. Day din bao vé (diy E) thuong c6 mau vang — xanh 13 cy va c6 thé duoc
bd tri riéng biét v6i cac day pha trong cap 4 16i + E, hodc st dung cap 5 161 trong
d6 mot 161 dam nhiém chirc ning day ndi dt.

Céc yéu cau tinh todn doi véi hé thong tiép dat 1ap lai cia ludi trung tinh twong
d6i don gian, nhung lai mang dén hiéu qua kinh té cao va dam bao do tin ciy trong
cung cép dién. Pién tro ndi dat 13p lai cua ludi ha ap (<1000 V) tai cac tu dién
hozc khu vuc tap trung nhiéu thiét bi dong co cong suat 16n khong duoc vuot qua
10 Q. Trinh tu tinh toan hé thong ndi dét 1ip lai twong tu nhu khi tinh toan hé
théng n6i dat 1am viéc cia may bién ap.
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KET LUAN

Sau ba thang thuc hién dd 4n, duéi su huéng dan tan tinh cua thﬁy giao Th.S
Nguyén Thai Vinh, em di hoan thanh dé tai:

“Nghién ctru phwong an cip dién cho toa nha 14 ting — khu hanh chinh Thity
Nguyén.”

Thong qua qua trinh nghién ciru va trlen khai dé tai, em dé c6 co hoi hé thong lai
toan bo kién thirc d3 hoc trong suot qua trinh dao tao, dong thoi van dung vao
thuc té dé thiét ké phuong an cap dién cho mot cong trinh quy mo. Day 1a trai
nghiém quy bau gitp em nang cao tu duy ky thuat, rén luyén k¥ ndng phan tich
va giai quyét van dé chuyén mon.

Tuy nhién, do han ché vé kién thurc va kinh nghiém thuc tién, d6 an cua em chac
chan van con nhitng thiéu s6t nhat dinh. Em rat mong nhan dugc su gop y tur thay
co va cac ban d€ nd1 dung do an dugce hoan thi¢n hon.

Em xin chan thanh cam on thay Th.S Nguyen Thai Vinh d3 tan tinh huéng dan,
hd trg va dinh hudng cho em trong sudt qua trinh thue hién dé tai. Nhiing kién
thire va kinh nghiém thu nhan duoc qua dd an nay sé& 1a nén tang vimng chic gitp
em hoan thanh tot nhiém vu t6t nghiép va phuc vu hiéu qua cho cong viéc trong
tuong lai.

Em xin chan thanh cam on!

Hai Phong, ngay.... thang... nam 2025

Sinh vién

Nguyén Viét Phat
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