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Loi néi dau
Trong nhirng ndm gan dy, ca nudc ta dang budc vao cong cudc nghiép
hoa dat nudc, su gido duc dong vai trd quan trong trong céng cudc ndy, dic
biét 1a dao tao doi ngu c6 tay nghé cao biét két hop chit ché 1y thuyét va
thuc tién vao lao dong san xuét. Dé hé théng lai toan bo kién thirc da duge
hoc trong trudng, em dugc giao dé tai “Thiét ké cung cap dién cho nha & thu

nhap thap U19 Lam Son”.
Ban d0 an ctia em duoc trinh bay thanh chuong
Chuong 1. Gi6i thiéu vé nha ¢ thu nhap thap U19 Lam Son
Chuong 2. Xéc dinh phu tai tinh toan cta cac ting
Chuong 3 Thiét ké mang dién cao ap cho tdoa U19 Lam Son

Do thoi gian va trinh @6 ¢6 han nén ban d6 an cua em khong tranh khéi
nhirng thiéu so6t, em mong dugc su tham gia gop y cua cac thay co va cac

ban

Em xin chan thanh cam on



CHUONG 1.
GIOI THIEU CHUNG VE TOA U19 LAM SON

1.1.Tim hiéu chung vé nha & thu nhép thip U19 Lam Son

Tén du an : Du 4n dau tu xay dung lai khu Chung cu cti U19
Lam Son

Cong trinh : Nha & thu nhap thip U19 Lam Son

Dia diém : A48, A49 Lan B¢, phuong Lam Son, quan Lé Chan,
thanh phé Hai Phong

Pai dién chu dau tu : Tong cong ty xay dung Bach Pang — CTCP

Dién tich mit bang £ 757 m2

Tang 1 1am khu vuc sinh hoat cdng dong va dich vu cong cong.
Tir ting 2 dén ting 5 1a cic cin ho véi tong dién tich san
3.080m2 (mdi san c6 dién tich 770m2). Mdi tang ¢6 14 can ho
v61 03 loai hinh 06 can loai dién tich 35m2, 04 can dié¢n tich
45m2, 04 can dién tich 53m2. Dy &n sau khi hoan thanh s€ dap
g du cho 43 ho dan thudc chung cu cil tai dinh cu tai chd co
diéu kién sdng tot hon, dam bao cudc séng clia ngudi dan va
tré thanh dy an diém trong viéc cai tao chung cu cii di xubng
cép trén toan dia ban thanh phé Hai Phong. 13 can hd con lai
thanh phd st dung dé ban hoic cho thué (uu tién, tao diéu kién
cho cac doi tuong 1a nguodi ¢6 cong voi cach mang, can bd,
cong chure, vién chitrc, si quan, quan nhan chuyén nghi¢p) gop
phan dam bao an sinh xa hoi.

Hinh 1.1.Phéi canh dw 4n chung cw U19 Lam Son



Hinh 1.2 Phéi canh cin hd loai 35m?2

Hinh 1.3 Phéi canh ciin hd loai 45m2




Hinh 1.4 Phéi canh ciin hé loai 53m2




CHUONG 2. '
XAC PINH PHU TAI TiNH TOAN NHA O THU NHAP THAP U19
LAM SON

2.1 GIOI THIEU CAC PHUONG PHAP TiNH PHU TAI TINH TOAN

Hién nay c6 nhiéu phuong phap dé tinh phu tai tinh toan. Nhitng phuwong phap
don gian, tinh toan thun tién, thudng két qua khong that chinh xac. Nguoc lai,
néu do chinh x4c dugc nang cao thi phuong phap phirc tap. Vi véy tiy theo giai
doan thiét ké, yéu cau cu thé ma chon phuong phép tinh cho thich hgp. Sau day
12 mot s6 phuong phap thuong dung nht:

2.1.1. Xac dinh phu tai tinh toan theo cong suat dit va hé sé nhu cau
Cong thuc tinh:
P = K. ?:1 Py

Qtt = ptt.tan Q

f Pt
St = Ptt2 + Qtt2 = Cos @

Mot cach gan ding co thé 1ay Py= Py,

Do d6: Py= Kne. {1 Pimi

Trong do:

P4i ,Pami —cOng suat dat va cong suét dinh mirc cta thiét bi thir i, kw

Py, Qu Si—cong suat tac dung, phan khang va toan phan tinh toan ctia nhém
thiét bi,kw, kvar, kva

N — s6 thiét bi trong nhém.

Néu hé sd cos cua céc thiét bi trong nhom khong gidng nhau thi phai tinh hé s6
cong suit trung binh theo cong thirc sau:
P,cos@ + P,cos@, + -+ + P,cosg,
P1+P2++Pn

H¢ s6 nhu cau cua cac may khac nhau thuong cho trong cac so tay.

Phuong phép tinh phu tai tinh toan theo hé s6 nhu cau ¢6 wu diém la don gian,
thuan tién,vi thé n6 1a mot trong nhitng phuong phap duoc st dung rong rii.
Nhuoc diém ctia phuong phép nay 1a kém chinh xac. Boi vi hé s6 nhu cau ki tra
dugc trong $6 tay 1a mot s6 liéu ¢ dinh cho trude khong phu thudc vao ché d6
van hanh va s6 thiét bi trong nhom may. Ma hé s6 Kne=keq.kmax cO nghia 13 hé sb
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nhu ciu phu thudc vao nhiing yéu td ké trén. Vi vay, néu ché do van hanh va sb
thiét bi nhom thay do6i nhiéu thi két qua s€ khong chinh xac.

2.1.2. Xac dinh phu tai tinh toan theo suat phu tai trén mot don vi dién tich
Cong thuc:
Pi= po.f
Trong do:
po- Suét phu tai trén 1m? dién tich san xuét, kw/m?;
f- Dién tich san xuat m? (dién tich dung dé dat may san xuét).

Gia trj po c6 thé tra dugc trong sb tay. Gia tri py ciia timg loai ho tiéu thy do kinh
nghiém van hanh thong ké lai ma co.

Phuong phap nay chi cho két qua gan dung, nén né thuong duoc ding trong thiét ké
so b hay dé tinh phu tai cdc phan xudng c6 mat d) may moc san xuat phan bo
tuong doi1 déu, nhu phan xudéng gia cong co khi, dét, san xuat 6to, vongbi....

2.1.3. Xac dinh phu tai tinh to4n theo suit tiéu hao dién niing cho mot don
vi

Cong thurc tinh:

Trong do:

M- Sé don vi san pham duoc san xuat ra trong 1 nam (san luong);
W~ Suét tiéu hao dién nang cho mdt don vi san phém, kwh/don vi sp;
Tmax- Thoi gian sit dung cong suét 16n nhat tinh theo gio.

Phuong phap nay thudng duoc dung dé tinh toan cho cac thiét bi dién co dd thi
phu tai it bién d6i nhu: quat gi6, bom nudc, may khi nén...Khi d6 phu tai tinh toan
gan bang phu tai trung binh va két qua tuong doi trung binh.

2.1.4. Xac dinh phu tii tinh toan theo hé so cuc dai Kmax va cong suat trung
binh pw (con goi 13 phwong phap sé thiét bi hiéu qua nng)

Khi khong c6 cac s liéu can thiét dé ap dung cac phuong phéap tuong d6i don
gian da néu trén, hodc khi can nang cao trinh d¢ chinh x4c cta phu tai tinh toan
thi nén dung phuong phép tinh theo hé s6 cuc dai.

Cong thuc tinh:
Ptt = kmax-ksd-pdrn
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Trong do:

Pam- Cong suit dinh muc (w)

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

Heé s6 str dung ke cia cac nhom may c6 thé tra trong so tay.

Phuong phap nay cho két qua twong dbi chinh xac vi khi xac dinh s6 thiét bi hiéu
qué ny, chiing ta da xét tGi mot loat cac yéu td quan trong nhu anh huong cia so
luong thiét bi trong nhom, s6 thiét bi co cong suét 16n nhét cling nhu sy khac nhau
vé ché do lam viée cua chung.

Khi tinh phu tai theo phuong phéap ndy, trong mot s6 truong hop cu thé ding cac
phuong phéap gan dung nhu sau:

+ Trudng hop n < 3 va npq <4, phu tai tinh theo cong thue:
Pu= Y11 Pami
Pdi v6i thiét bi 1am viée & ché do ngén han 1ap lai thi:
. Sdm/eqm
0875

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

Py = Z?=1 kptipdmi
Trong do:
K,- Hé s6 phu tai cia tig may
Néu khong c6 s6 liéu chinh x4c, c6 thé tinh gan dung nhr:
K, = 0,9 d6i v6i thiét bi lam viéc & ché do dai han
K= 0,75 d6i véi thiét bi lam viéc & ché d6 ngan han lap lai
+ Npg > 300 va kyg < 0,5 thi hé s6 cuc dai kg duoc 1dy tmg véi npg = 300.
Con khinyg > 300 va kg > 0,5 thi: P=1,05.Keq.pam

+ Ddi v6i cac thiét bi ¢ d6 thi phuy tai bang phang (cac may bom, quat nén khi,...)
phu tai tinh toan c6 thé lay bang phu tai trung binh:

Ptt = Ptn =ksd.pdm

+ Néu trong mang c6 céc thiét bj mot pha thi phai cd gang phan phdi déu cac thiét
bi do6 1én ba pha ciia mang.



2.2 PHUONG PHAP TiNH TOAN CHIEU SANG

e Quy dinh vé tiéu chuan chiéu sang trong nha

Hinh 2.1: Tiéu chuén thiét ké chiéu sang trong nha

e Tiéu chuan thiét ké chiéu sang trong nha

O

>

>
>

YV V O

Tiéu chuan dd roi chiéu sang trong nha

D6 roi [a don vi thé hién mat do nang lugng anh sang tinh trén don vi di¢n
tichm?2 .

Do roi tiéu chudn hay con goi 1a cudng do anh sang tiéu chun.

D0 roi va sy phan bd do roi trong khong gian trong nha s€ truc tiép anh
huong dén thi giac. Chi khi thi gidc duoc thoai mai thi cac hoat dong trong
sinh hoat méi dugc dién ra binh thuong. Khi do roi khong dugce dam bao
s& 1am cho thi giac khong dugc thoai mai. Pong thoi gy nén trang thai
stress cho thi giéc.

Tiéu chuan chi s6 hoan mau chiéu sang trong nha

Chi s6 hoan mau 1a chi sd thé hién do trung thuc cia mau Sac.

Thang do chi s6 hoan mau 13 tir 1 - 100. Chi sb hoan mau cang cao cang
chiig minh dugc sy chan thyuc cua sy vat dugc anh sang cua den chiéu dén.
Néu tiéu chuan d6 roi chiéu sang trong nha ctia mdi khu vuc can chiéu sang
trong nha 1a khac nhau thi chi s6 hoan mau cta cac khu vuc nay 1a gidng
nhau. Tét ca cac khong gian can chiéu sang trong nha déu phai dam bao Ra
>=80.


https://haledco.com/tin-tuc/do-roi-la-gi.html

> Dé dam bao stc khoe cho doi mit, bo y té cling da khuyén cao khong nén
str dung dén c6 chat luong anh sang < 80.

> D61 véi hé thdng chiéu sang trong nha cii nhu dén soi dot, dén day toc, dén
compact c¢6 chi s6 hoan mau < 80. Pay 1a mot trong nhitng nhuogc diém vé
chat luong anh sang ctia dén truyén thong. Hé thdng thiét bi chiéu sang moi
dén Led, 4p dung cong nghé tién tién. Chung cho chi s6 hoan mau > 85.

> Haledco sir dung chip led ctia cac thuong hiéu uy tin nhat trén thé gidi. Pién
hinh 1a chip led Nichia - Nhat Ban. Nhimg model dén led cua Haledco déu
c6 chi s6 hoan mau >= 85. Pap tng chat luong anh sang cua b tiéu chuan
chiéu sang trong nha, ciing nhu dap mg tiéu chuan chiéu sang nhan tao
trong nha.

o Tiéu chuan mau anh sang trong nha

> Lua chon mau sic anh sang phu hop voi khong gian la diéu ma tiéu chuan
chiéu sang trong nha huéng dén.
Bang nhiét do mau cho biét mau sac anh sang

Bang mau sac anh sang gom c6 03 anh sang chinh:

STT Nhiét d6 mau Mau sic anh sang
1 Thap hon 3300k Trang 4m

2 3300~ 5300k Trang trung tinh
3 Lén hon 5300k Trang lanh

> Lua chon mau sdc anh sang phai dam bao 03 yéu té'

> Mau sac son tuong trong nha. Néu dung anh sang trang s€ gitp gilr nguyén
mau sic cua son tudng. Str dung anh sang vang sé& khién cho mau son tudng
vang tré nén nhat hon, mau xanh 14 thi s& bi xin mau di. Con ddi véi anh
sang xanh s& giup cho mau son tudng chuyén sang mau tong lanh.

> Tuy ting khu vyc khac nhau trong nha s€ ¢6 yéu cau chiéu sang khac nhau
nén can chon mau sdc sang khac nhau. Vi du phong khach s& yéu cau anh
sang tring, phong ngu s¢ yéu cau anh sang vang dé tao cam giac cho do6i
mat, kich thich gidc nga sau hon.

> So thich cia khach hang. Khach phong cach hién dai c6 thé ding mau trang,
hodc theo phong cach cb dién c6 thé dung mau trang am.

Lua chon mau 4nh sang pht hop véi khong gian chiéu sang trong nha sé& gitip 1am
ndi bat khong gian chiéu sang. Pong thoi tao cam giac thoai mai cho ngudi st
dung.


http://www.nichia.co.jp/en/about_nichia/index.html

Mat dg cong suét dén st dung

Color Temperature Scale

Daylight /

Candlelight Incand\esccm Dircc‘l Siis Bluc‘ Sky
3000K 4000K S000K 6000K 7000K
Warm Light | I Bright White | l Daylight

Hinh 2.2: Bang nhiét d mau cho biét mau sic anh sing

Don vi tinh mat d¢ cong suat 1a w/m2.

Mat d6 cong suét str dung dé dap ung tiéu chuan chiéu sang trong nha vé nhu cau
st dung nang lugng co6 hi¢u qua. Viéc sir dung cong suat qua cao so voi nhu cau
s€ gay ton dién. Nguoc lai sit dung cong suat thap so voi nhu cau s¢ dan dén hién
tuong thi€u anh sang.

Céch tinh cong suét dén LED sé giup ban tinh toan lva chon dwoc cong sudt den
phu hop cho tung khong gian.

Bang tinh mat d9 cong suat voi tirng khong gian trong nha:

STT Khong gian chiic nang Mat do cong suit (w/m2)
1 Phong khéach <=13

2 Phong ngu <=8

3 Phong bép, phong in <=13

4 Hanh lang, cau thang, ban cong <=7

Trong qué trinh thiéu ké chiéu sang trong nha hé thong chiéu sang nhan tao
trong nha can c6 sy két hop hai hoa giira tiéu chuin do roi chiéu sang trong nha;
tiéu chuan chi s6 hoan mau; mau sic anh sang va mat do cong suat dén. Dé viéc
tinh toan d& dang, gio ddy ban c6 thé stir dung cong cu tinh toan chiéu sang giup
viéc thiét ké chiéu sang dat chuan dé dang hon.

10


https://haledco.com/tu-van/cong-suat-den-led.html
https://haledco.com/tin-tuc/nguyen-tac-thiet-ke-chieu-sang-trong-nha-va-ngoai-troi.html
https://haledco.com/tu-van/download-11-phan-mem-tinh-toan-chieu-chuyen-nghiep.html

e Tiéu chuan chieu sang nha &
Tiéu chuin chiéu sang phong khach

(@)

YV V V V

Y

Hinh 2.3: Tiéu chuin chiéu sang trong phong khach
Tiéu chuan chiéu sang trong phong khach
D9 roi tiéu chuan: 100 - 200 lux
Chat luong 4anh sang: CRI > 80, CCT 2700K - 3000K
Loai dén dugc st dung: Pén LED am tran, dén Op tran, dén tuyp LED, cac
loai dén trang tri (dén chum, dén tha, dén gin tudng hodc dén led hat tran)
Tham khao dén trang tri phong khach nho dé c6 thém nhiéu su Iya chon

deén cho khong gian ctia minh.
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o Tiéu chuan chiéu sang phong ngu

Iy |

|
; !

Hinh 2.4: Tiéu chuén chiéu sang trong phong ngi

> Tiéu chuan chiéu sang phong ngu

> Anh sang danh cho phong ngu duy tri tir 50 - 100 lux

> Nén sir dung dén anh sang vang diu nhe CCT 2700K - 3000K va chi s6
hoan mau >80

» Loai dén: Pén LED am tran, dén ngu, dén doc sach

> Luu y: Stir dung 4nh sang diu nhe, tranh anh sang qua choi c6 thé anh huong

dén giac ngu.
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o Tiéu chuan chiéu sang phong bép

Hinh 2.5 Tiéu chuin chiéu sang trong phong bép

> Chiéu sang khong gian phong bép

> Mirc d6 chiéu sang: 150 - 200 lux

> Chét lugng anh sang: CRI> 90, CCT 3000K - 4000K

> Loai dén: Bén LED am tran, dén tha, dén dudi ti bép

> Luu y: Cung cip di anh sang cho khu vuc nau nuéng va ban an, tranh tao

bong ram.

13



o Tiéu chuan chiéu sang phong tam

Hinh 2.6 Tiéu chuin chiéu sang trong nha vé sinh

> Tiéu chuan chiéu sang nha &

> Mirc d6 chiéu sang: 100 - 200 lux

> Chét lugng anh sang: CRI > 80, CCT 3000K - 4000K

> Loai dén: Bén LED chéng nuédc, dén guong

> Luu ¥: Cung cip du anh sang cho khu vuc guong va bon tim, dam bao an
toan khi st dung.

o Tiéu chuin chiéu sing ciu thang
> Miic d6 chiéu sang: 50 - 100 lux

> Chat luong anh sang: CRI > 80, CCT 3000K - 4000K

> Loai dén: Pén LED am bac cau thang, dén treo tuong

> Luu ¥: Dam bao 4nh sang ddng déu dé di chuyén an toan trén cau thang

o Tiéu chuin chiéu sang hanh lang
> Mirc d6 chiéu sang: 20 - 50 lux
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> Chit lugng anh sang: CRI > 80, CCT 3000K - 4000K
» Loai dén: Pén LED am tran, dén treo tuong

> Luu y: Cung cip du 4nh sang dé di chuyén dé dang va tao cam giac an toan.

% Cong thuc tinh toan chiéu sang trong nha

Sau khi d hiéu hét yéu cau trong bo tiéu chuan chiéu sang trong nha thi viéc tinh
toan chicu sang, phan tich h¢ thong chiéu sdng nhan tao trong nha co 1€ cling
khong qua khé khan do6i voi chung ta.

% Tinh tong anh sang can dung trong tiéu chuan chiéu sang trong nha

Cong thuc tinh tong anh sang can dung (lumen) = D6 roi tidu chuan (Do roi lay

theo tiéu chuan chiéu sang trong nha di quy dinh véi timg khu vuc - don vi LUX)

* Dién tich can phong.

Vi du. Tinh téng cong suét can dung cho phong hoc c6 dién tich 1a 30m2. Téng

luong anh sang = 300 (Tiéu chuan do roi cta phong hoc trong tiéu chuan chiéu

sang trong nha) * 30 = 9.000 (lumen)

% Tinh tong cong suat can dung trong tiéu chuan chiéu sang trong nha

Cong thire tinh tong anh sang (w) = Tong lugng 4nh sang : Quang thong ciia dén

LED

Tt viée tinh duoc tong cong sut can dung ban s& dbi chiéu duoc véi mat do cong

sudt can dung trong tiéu chuan chiéu sang trong nha da hop 1y chua. Néu chua

hop 1y can phai c¢6 su diéu chinh lai.

Vi dy. Mirc quang thong trung binh cta dén led 12 100 Im/w. Tong s6 cong suat

can dung cho phong hoc =9.000 : 100 =90 w

% Tinh s6 luong dén can dung cho chiéu sang trong nha trong tiéu chuan chiéu
sang trong nha

Cong thuc tinh s6 luong dén can dung = Téng cong suit can dung : Cong suat/1

bong den.

Gia str chung ta dung dén dén led panel c6 cong suit 1a 20w. Vay sb bong dén can

dung = 90 : 20 x4p xi 5 bong dén.

Nhu thé néu chiing ta c6 y dinh sir dung dén panel c6 cong suét 1a 20w cho phong

hoc c6 dién tich 20m2 thi ching ta can lap dat 5 bong den. Véi 5 bong den led

panel c6 thé hoan toan dap tmg duoc nhu ciu chiéu sang.
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Dé c6 duge md hinh chiéu sang trong nha dat hiéu qua cao khong hé kho. Nhung
chung ta cin ndm duoc cac tiéu chi ma tidu chuan chiéu sang trong nha da dé ra.
Chi khi hiéu dugc nhiing tiéu chi d6 mudbn gi thi ching ta méi co thé dap tng
duogc. Tir d6 cai thién hé thong chiéu sang trong nha hoan hao hon.

Tuy theo dac diém doi tuong, loai cong viéc, loai bong deén, sy giam choi bé mat
lam viéc ta ¢6 thé phan bo cac den sat tran (h’= 0) hodc cach tran mot khoang h’.
Chiéu cao bé mat lam viéc c6 thé trén d0 cao 0.8m so voi mat san (mat ban) hoac
ngay trén san tuy theo cong vi¢c. Khi dé do cao treo dén so voi bé mat lam viéc:
h:; = H—h' — 0.8 (véi H - chi€u cao tir san 1én tran).

Can chu y rang chi€u cao h;; doi véi dén huynh quang khong duoc vuot qua 4m,
néu khong do sang trén bé mat lam viéc khong dua con doi véi cac den thuy ngan
cao ap, den halogen kim loai, ... nén treo trén d§ cao Sm tr& 1€n dé tranh cho.
X4ac dinh cac thong so6 ki thuat anh sang:

ab
h,(a+b)

Véi: a,b — chiéu dai va chiéu rong can phong ; hy — chi€u cao tinh toan

- Tinh h¢ so6 bu: dya vao bang phu luc 7 cua tai liéu [2].

- Tinh ty s0 treo: j = ﬁ; h’ — chiéu cao tir bé mat dén dén tran
u

Xac dinh hé sb sir dung:

Duya vao thong s6: loai bo den, ty so treo, chi s6 dia di€ém, h¢ s6 phan xa tran,
tuong, san, ta tra gia tri hé s6 st dung trong cac bang do cac nha ché tao cho san.

Xéc dinh quang thong tong theo yéu cau:

E,.Sd
téng — T

Trong do:

E,.- D6 roi Iya chon theo tiéu chuan (lux)
s- Dién tich bé mit 1am viéc (m?)
d—Hé s bu

Ptong- Quang thong tong cac bo deén (Im)
Xéc dinh s6 bd dén:
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(l)t6ng

Nboden =
(l)cacbong/lbo

Kiém tra sai s6 quang thong:

Nboden- (l)cacbong/lbo - (btc“ing

ADY% =
(btc“ing

Trong thuec té sai sb tir -10% dén 20% thi chap nhan duoc.
Phan bé cac bd dén dua trén cac yéu td:

- Phan b6 cho do roi dong déu va tranh choi, dac diém kién truc cua doi tuong,
phan bo do dac.

- Thoa man cac yéu cau vé khoang cach to1 da gifra cac day va gitra cac den
trong mot da, dé dang van hanh va bao tri.

Kiém tra d0 roi trung binh trén bé mat lam vigc:

(l)cacbong/lbo- Nboden U
Ewp = Sd

Hé thong chiéu sang

- Dung deén am tran led chiéu sang cho cac phong khach va phong ngu,
trong cac phong bo tri cac 6 cdm dé phuc vu cho chi€u sang cuc bd va cho cac
muc dich khac.

. Lap dit thiét b
- Bén chum lip dat tai phong khach
- Tu dién cac phong, tong lap & dd cao 1.4 so véi san hoan thién
- Hop phan phdi dién cac phong, cong tic lap ¢ do cao 1.4m so v&i san hoan
thién
- Céc 6 cam chung, 6 cam dién thoai, tivi lap ¢ d6 cao 0.4m so véi san nha

- Toan bo day dan duoc ludn trong dng nhya mém trén ngam tran, tudng, san va
di trong hop k¥ thuat.

- Day cap tong dan ngudn vao duoc di trong dng, tat ca cac dén chiéu sang chung
(chi€u sang duong di by, hanh lang, sanh cac tang...) déu dugc bat tat bang cong
tac vi tri theo ban vé thiét ké.
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2.2.1. Thong ké phu tai téa U19 Lam Son
e Tang1

Céc kién trc dién hinh tang 1

Tran: tr:fmg Hé sd phan xa tran: Py= 0,7
Tudng: hong phan Hé s6 phan xa tuong: P, = 0,5
San: xanh dam Hé sb phan xa san: P;,= 0,3

Chiéu cao tinh toan chiéu sang cho dén
Peén duoc lap sat tran (h’-0 m).
Do cao treo dén so v4i bé mat 1am viéc (hiv=0,8 m)

Tham khao TCVN 7114-2008.

Bang d6 ro1 ap dung :
STT Loai phong/ khu vuc Do ro1 (TCVN)-Lux
1 Khu vuc kinh doanh 400
2 Toilet 100
3 Hanh lang 100

Bang 2.2.1. Bang d9 roi tiéu chuin cho thiét ké chiéu sang cin hd
kinh doanh

Do roi cac phong trong toa nha duoc ap dung theo bang do roi tiéu chuan phia
trén. Vi¢c tinh toan chi€u sang dugc thuc hién bang cong thirc, sau do s¢€ kiém tra
lai.

Tinh toan phu tai cho cac can ho kinh doanh loai a
Phu tai chiéu sang

Thong s6 cin ho:

Phong khéach

- Dién tich : 40,5m?

- Chiéu cao : 3m

Chon loai dén mang doi led 4m tran 2x18W-250V-1.2M, ¢6 cong suét chiéu sang
la 36 W/bong, quang thong 1a 3000 lumen

Téng anh sang can dung (lumen)
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Do roi tiéu chuan * Dién tich phong = 40,5 * 400 = 16200 lumen
Tong anh sang (w) :

Téng luong anh sang : Quang thong ciia dén LED = 16200 : 100 = 162
S6 luong dén can dung :

Tong cong suét can dung : Cong suat/1 bong dén = 162 : 36 =4,5( 4 bong )

Nha vé sinh
Dién tich : 3m2
Chiéu cao : 3m

Chon loai dén bp tran led 10W-220V, c6 cong suit chiéu sang 1a 10W, quang
thong 1a 1750 lumen

- Tong anh sang can dung (lumen) :

Do roi tiéu chuan * Dién tich phong = 3* 100 = 300 lumen
- Tbng anh sang (w) :

Tong luong anh sang : Quang thong ctia dén LED = 300 : 65 =4,6
-S4 luong dén can dung :

Tong cong suit can dung : Cong suat/1 bong dén = 4,6: 10 = 0,46 (1 bong )

Céc phu tai khac :

- 1 diéu hoa 2500W/1 chiéc

- 2 quat théng gi6 cong suat 35W

- 2 quat tran c6 cong suat 45W / chiéc

- Cung 5 6 cam voéi cong suat dy tinh 1500W

STT | Phu tai dién Sb luong Cong sut Téng cong suit
1 Dén phong 4 36 144

2 Diéu hoa 1 2500 2500

3 Quat tran 2 45 90
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4 Dén nha vé sinh 10 10
5 Quat thong gio 35 70
6 O cdm 1500
Tong cong 4314

Bang 2.1.2. Bang tinh dién phu tai cho cian hg kinh doanh

Tinh toan phu tai cho ho kinh doanh loai b, c, d, e

H¢ thong chiéu sang tuong tu hd kinh doanh loai a

Chi thay ddi kich thudc can ho :

Can ho kinh doanh loai b : 37,6m2
Can ho kinh doanh loai ¢ : 35,3m2
Can ho kinh doanh loai d : 36,2m2
Can ho kinh doanh loai ¢ :35,3m2

Cac phu tai khac : tuong tu hd kinh doanh loai a

Tinh todan phu tdi cho nha vé sinh chung

Phu tai chi€u sang

- Dién tich nha vé sinh: 3m?

- Chiéu cao : 3m

Ta ding 1 dén mang led lap ndi 1.2M 18W 250V

Cac phu tai khac

- 1 quat thong gié cong suat 25W/chiéc

STT | Phu tai dién Sb lugng | Cong suat | Tong cong suat
1 Pén chéu sang | 1 18 18
2 Quat thong gi6 | 1 25 25
Téng cong 43

Bang 2.1.3. Cong suit phu tii cho nha vé sinh chung
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Tinh toan phu tai dién cho khu dé xe
- Dién tich khu dé xe : 156,98m?
“Chiéu cao : 3m

Ta chon dén mang led l1ap ndi 1.2m 18W 250V

STT | Phu tai dién S lugng | Cong suat | Tong cong suit
1 Pén chéu sang | 16 18 288
Téng cong 288

Bang 2.1.3. Cong suat phu tai khu vue dé xe

Tinh toan phu tai dién cho hanh lang

STT | Phu tai dién S6 luong Cong sut Tong cong suit
1 Pén chiéu sang 14 12 168
Tong cong 168

Bang 2.1.4. Cong suat phu tai hanh lang tang 1

e Tang 2

Céc kién trtc dién hinh tang 2

Tran: trang Hé s phan xa tran: P,= 0,7
Tuong: hong phan Heé s6 phan xa tuong: P,= 0,5
San: xanh dam Hé sb phan xa san: P;,= 0,3

Chiéu cao tinh toan chiéu sang cho dén
Peén duoc lap sat tran (h’-0 m).
Do cao treo dén so voi bé mat 1am viée (hiv=0,8 m)

Tham khdo TCVN 7114-2008.
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Bang d6 roi ap dung :

STT Loai phong/ khu vuc Do ro1 (TCVN)-Lux
1 Phong khach 300
2 Toilet 100
3 Bép 100
4 Phong ngu 100
5 Hanh lang 50
6 Cau thang 100

Bang 2.2.1. Bang dd roi tiéu chuan cho thiét ké chiéu sang cin ho dién hinh

Do roi cac phong trong toa nha duogc ap dung theo bang do roi tiéu chuan phia
trén. Vi¢c tinh toan chi€u sang dugc thuc hién bang cong thirc, sau do s€ kiém tra
lai.

Tinh todan phu tdi cho cac can ho logi a
Phuy tai chiéu sang

Thong s6 can ho:

- Dién tich : 46,9m?

- Chiéu cao : 3m

Chon loai dén downlight led am tran SW-220V-D90, c6 cong suat chiéu sang la
5W/bbng, quang thong 1a 350/375 lumen lap dit tai phong ngt va bép

Chon loai dén downlight led 4m tran 2x5W-220V-2xD90 cong suat chiéu sang la
10W/bong, quang thong 13 700 lumen va dén chum 220V lip dit tai phong khach

Chon loai den downlight led am tran 12W-220V-D110, c6 cong suat chiéu sang
13 12W/bdng, quang thong 13 1200 lumen lap dat tai toilet

- Tong anh sang can dung (lumen)
Do roi tiéu chuan * Dién tich phong = 46,9* 200 = 9380 lumen
- Tbng anh sang (w) :
Téng luong anh sang : Quang thong ciia dén LED = 9380 : 75 = 125
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- S6 lugng dén can dung :

Tong cong suét can dung : Cong suat/1 bong dén = 125: 10 = 12,5( 12 béng )

STT | Phuy tai dién S6 luong Cong suat Tong cong suit
1 Dén phong 22 5 110

2 Diéu hoa 3 2500 7500

4 Quat thong gio 1 35 35

5 O cim 13 1500 1500

Téng cong 9145

Bang 2.2.2. Bang tinh dién phu tii cho cian hg kinh doanh

Tinh toan phu tdi cho cac can ho loai b, d

H¢ thong chiéu sang tuong tu can ho loai a chi thay ddi dién tich can ho
Canho b :41,6m2

Can hd d : 39,4m2

Céc phu tai khac : tuong tu can ho loai a

Tinh toan phu tdi cho cac can ho loai c
Phu tai chiéu sang

Thong s6 can ho:

- Dién tich : 39,1m?

- Chiéu cao : 3m

Chon loai dén downlight led am tran 5W-220V-D90, ¢ cong suét chiéu sang 1a
5W/bong, quang thong 1a 350/375 lumen lap dat tai phong ngu

Chon loai dén downlight led 4m tran 2x5W-220V-2xD90 cong suat chiéu sang 1a
10W/bong, quang thong 1a 700 lumen va dén chum 220V lap dit tai phong
khach va bép

Chon loai dén downlight led 4m tran 12W-220V-D110, c6 cong suét chiéu sang
1a 12W/bbng, quang thong 1a 1200 lumen lap dit tai toilet

- Tbng anh sang can dung (lumen) :
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Do roi tiéu chuan * Dién tich phong = 39,1 * 300 = 9380 lumen

- Tong anh sang (w) :

Téng luong anh sang : Quang thong ciia dén LED = 9380 : 75 = 125

-S4 luong dén can dung :

Tong cong suét can dung : Cong suat/1 bong dén = 125: 10 = 12,5( 12 béng )

STT | Phuy tai dién S6 luong Cong suat Tong cong suit
1 Dén phong 18 5 90

2 Diéu hoa 2 2500 5000

3 Quat thong gi6 1 35 35

4 O cim 10 1500 1500

Tong cong 6625

Bang 2.2.3. Bing tinh dién phu tai cho cin h§ loai c

Tinh todn phu tdi cho hanh lang va cau thang

STT | Phu tai dién S6 luong Cong sut Téng cong suit
1 Dén hanh lang 14 12 168

2 Pén cau thang 2 18 36

Tong cong 204

Bang 2.2.4. Bang tinh dién phu tai cho hanh lang va cau thang tang 2

Tinh todan phu tdi cho cdc can ho loai e

H¢ théng chiéu sang tuong tu can hd loai c chi thay ddi dién tich can ho

Can ho b : 38,6m2

Céc phu tai khac : tuong tu can ho loai ¢

Tang 3 dén 5

Tinh toan twong ty nhu tng 2
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e Ting6

Phong hgi truong

Tinh toan phu tai cho phong hoi truong
Phu tai chiéu sang

Thong s6 phong hoi truong :

- Dién tich : 74,46m?

- Chiéu cao : 3m

Chon loai dén mang d6i led 4m tran 2x18W-250V-1.2M, c6 cong suét chiéu
sang 1a 36 W/mang, quang thong 1a 3000 lumen

- Téng anh sang can ding (lumen) :

Do roi tiéu chuan * Dién tich phong = 74,46* 400 = 29784 lumen
- Tong anh sang (w) :

Tong luong anh sang : Quang thong ctia dén LED = 29784 : 110 =270
-S4 luong dén can dung :

Tong cong suat can dung : Cong suat/1 bong dén = 270: 36 = 7,82( 8 bong )

Céc phu tai khac
STT Phuy tai dién S6 luong Cong sut Téng cong suét
| Dén phong 8 36 288
2 Quat tran 4 45 180
3 Quat thong gio6 4 35 140
4 O cdm 10 1500 1500
Téng cong 2108

Bang 2.2.5. Bang tinh dién phu tai cho phong hgi truong
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2.2.5. Tinh toan céc ti dién cAp dién chiéu sang ting 6 (phong hdi truong)
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2.3 Tinh toan cung cap dién cho hé thong diéu hoa va hé thong bom nuéc

Pbi véi dan lanh trong cach tinh toan day dién cAp ngudn cho dan lanh, dan
nong

Thong thuong cong suat dién ctia dan lanh khong déng ké thudng sir dung dién
1 pha. Nén chi can chon day 2Cx1.5mm?2 + E x 1.5mm2. CB chon 6A cho dan
lanh.

Luu ¥: Trong trudng hop dan lanh sir dung dién 3 pha, ta c6 thé ap dung theo
cac cach sau:

- Tra catalogue tim P (kW)
- Str dung cong thirc: P=UxIxcos®xV3 tim I (d6i voi dan lanh 3pha)

- Gan dung : Imm? tiét dién day dan bang dong chiu duoc dong tir 4 — 6A a
chon tiét dién day (nén chon day tdi thiéu 14 1.5 mm?2)

D061 véi dan nong trong cach tinh todn day dién cap ngudn cho dan lanh, dan
nong

Tat ca model dan nong cuia VRV déu sir dung dién ngudn 380-400V/3P/50Hz.
C6 hai céch tinh cuong d6 dong dién (I) cia dan nong

- Tra catalogue k¥ thuat VRV a tim P (kW)

- St dung cong thirc: P=UxIxcos®xV3 tim I

Cong thire tinh chon day dan trong cach tinh toan day dién cip ngudn cho dan
lanh, dan néng

Tir I & tinh tiét dién day dan
¢ |
dd = .
(4 +6)

(mm?)

Co6 nghia 1mm2 chiu dugc dong tir 4 — 6A
Vi du: Dong di¢n tinh dugc 1a 100A a chon day 25 mm?2
Pién nguon dan ndng co 4 day (3 day pha + 1 day trung tinh)
a chon day PVC/PVC 3Cx2.5mm2 + E 16mm?2
Chon day diéu khién
Thudng chon day chdng nhidu. C§ day tir 0.75mm2 ~ 1.25 mm?2
Cong thirc tinh chon CB
41



Tu dong dién trén ta ¢6 dong dién ctia CB. Theo tai li¢u Daikin
Dong chon CB: ICB=(1x 1.1) x 1.1 (A)
Cong suat diéu hoa 1am mat:
Véi méi trudng 14 nha ¢, 13y suat diéu hoa 1a po = 700 BTU/m2 .
Cong suét can thiét 1a P=700.15 = 10500 BTU
Chon 1 diéu hoa loai 1 pha MITSUBISHI cong suat 12000 BTU.
Nhu vay cong suat dit thuc té 14 12000BTU:
Chon cos =0,8 tg=0,75; =0,9; Ksd =0,8; Kdt=1
Xac dinh cong suat dién can cap cho phu tii bom
Hé thong bom gdm:
- 2 May bom nudc sinh hoat
- 2 May bom tang ap
Xac dinh phu tai may bom nwéc cap va nirée thai:
+ C6 2 may bom nudc sinh hoat, 1 may lam viéc, 1 may du phong 4 (KW),
n=2 cai, cos ¢ = 0.75tg => ¢ =0.88, n= 0.9, Ksd= 0.9,Kdt= 0.5
_ Ksd*Kdt*Pib*n _ 09*05*11%2 _ 10
7
Q= Pipw® @ =11*0.88 =9.68 (kvar)
Be=14.65(KVA)
+ Co0 2 mayvbomtang ap. 1 mayv lam viéc, 1 mayv du phong
4 (KW). n=2cai, co8»=0.65 =1g#1.16.50.9.K;3= 0.9, K4=0.5

Py

P~ st*Kd}:*Ptb*n: 09* [;_‘;* 4% _ A (kw)
Q= Pup™ o= 4% 1.16 = 4.64 (kvar)
Seg=6.1(KVA).

+ May bom nojoc thai:

1,5 (KW), n=2 céi, cos p=0.78=1g#0,77,50.9, K;q= 0.9, K=0.5

= = X & HF]5FTD
P~ Ksd*Kdt*Ptb*n_ 0.9*0.5*1.5 “=1.5(kKW)

n 0.9
Q= Pupn™ o= 1.5%0.77 = 1.155 (kvar)
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Stt =45390 * 0,75 = 22695VA = 34,5 (KVA) 32

+C06 2 may bom tdng 4p mai, 1 may lam viéc, 1 may dy phong 1500W
n=2 cai, cos = 0.75tg = 0,88,

2.4: YEU CAU KY THUAT POI VOI HE DAN PIEN

Yéu cau ki thudt doi véi hé dan dién bang dwong cap

Phu luc 3.1.1: QUY PINH MA MAU CUA DAY BOC VA CAP

Bang 3: Quy dinh ma mau cia day boc va cap

Loai ddy st dung Nhén dang mau
Day dan bdo vé Xanh Ia cAyva vang
Day trung tinh Xanh sang
Mach dién AC hogc DC Den
Mach iéu khién AC Do
Mach diéu khién DC Xanh da tro
Mach diéu khién cho khéalién |Cam
dong 3

Phu luc 3.1.2: PIEN TRO 1 CHIEU LON NHAT CUA LOI DAN PIEN
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Tiét dién cuaa I5i Dién tré 1 chiéu I&n nhat caa 16i
dan dién & 20°C
LOIDONG LOINHOM
mm?2 Q/km Q/km
1.5 12.1
2.5 7.41
4 4.61
6 3.08
10 1.83
16 1.15 1.91
25 0.727 1.20
35 0.524 0.868
50 0.387 0.641
70 0.268 0.443
95 0.193 0.320
120 0.153 0.253
150 0.124 0.206
185 0.0991 0.164
240 0.0754 0.125
300 0.0601 0.100
400 0.0470 0.0774
500 0.0366 0.0605
630 0.0283 0.0469
800 0.0221 0.0364
1000 0.0176 0.0291

Bing 3.1: Pién tré 1 chiéu 16n nhat ciia 16i dong va nhom

Dong dién 1au dai cho phép ctia dudng cap dién dién ap dén 35kV theo cac
phuong thire lap dat
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Ruét dan cé cach
dién hoac cap mét Cap nhiéu 16i:
16i chay trong Lap trén mang duc |Céap trong khong khi|Cap ngdm  QCVN:
Ky A A dwong 6ng dit 16 ho3c thang cap QCVN-621 621
Tiet dién day £ a
x . trong khoi xay TCVN-9207
danva TCVN-9207
chung;léc:‘gl day Phwong phap B1 Phwong phap E Phwong phap C r"w::llif;"ap
isssasassasasss ' ,
fH EH (
HHT o
L&i |mm?2 PVC XLPE PVC XLPE PVC XLPE PVC XLPE
A A A A A A A A
15 17.5 23 18.5 23 17.5 22 18 22
2.5 24 31 25 32 24 30 24 29
4 32 42 34 42 32 40 31 37
6 41 54 43 54 41 52 39 46
10 57 75 60 75 57 71 52 61
16 76 100 80 100 76 9% 67 79
25 101 133 101 127 96 119 86 101
g 35 125 164 126 158 119 147 103 122
‘8 50 151 198 153 192 144 179 122 144
70 192 253 196 246 184 229 151 178
95 232 306 238 298 223 278 179 211
120 269 354 276 346 259 322 203 240
150 300 393 319 399 299 371 230 271
185 341 449 364 456 341 424 258 304
240 400 528 430 538 403 500 297 351
300 458 603 497 621 464 576 336 396
Ghi chu:
- Nhiét do lam viéc cua 161: Cach dién PVC: 700C, cach dién XLPE: 900C

- Nhiét d6 moi trudng: Trong khong khi: 300C, trong dét: 200C

- D6 chon sau: -0,8m

- Nhiét tr& suat coa dat: 1,5 K.m/W

- Nhiét tré suét ctia dat quanh éng: 1,2 K.m/W
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Quy pham trang bi dién 2007

Tiet e ,
dién Dong dién cho phép (A)
ruét, éy di : Dai\y dat chun9 trong 6[19 _
| g 20day | 3day | 4day |ldayhaifldayba
mm mot rudt | motrudt | motrudt | rudt rudt
0.5 11
0.75 15 - - - - -
1 17 16 15 14 15 14
15 23 19 17 16 18 15
2.5 30 21 25 25 25 21
4 41 38 35 30 32 21
6 50 46 42 40 40 34
10 80 70 60 50 55 50
16 100 85 80 75 80 70
25 140 115 100 90 100 85
35 170 135 125 115 125 100
50 215 185 170 150 160 135
70 210 225 210 185 195 175
95 330 275 255 225 245 215
120 | 385 315 290 260 295 250
150 | 440 360 330
185 | 510
240 | 605
300 | 695
400 [ 830
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Phu luc 3.1.3: HE SO PIEU CHINH DONG PIEN LAU DAI CHO PHEP
CUA CAP THEO PIEU KIEN LAP PAT

Cach dién Nhi%ti dé Nhiét dé méi trwéerng (°C)
20 25 30 35 40 45 50 55 60
XLPE, EPR 90°C 1.08 1.04 1.00 0.96 0.91 0.87 0.82 0.76 0.71
PVC 70°C 1.12 1.06 1.00 0.94 0.87 0.79 0.71 0.61 0.50
Bang 3.2: H¢ so diéu chinh khi lap dat cap trong khong khi
Géch dién Nhilfgti a6 Nhiét d méi trwdng (°C)
10 15 20 25 30 35 40 45 50
XLPE, EPR 90°C 1.07 1.04 1.00 0.96 0.93 0.89 0.85 0.80 0.76
PVC 70°C 1.10 1.05 1.00 0.95 0.89 0.84 0.77 0.71 0.63
Bang 3.3: H¢ so diéu chinh khi lap dat cap trong dat
VP Cép 116 e
Do séu lap dat (m) <185 D 185 T2 Cap 3 16i
0.50 1.04 1.06 1.04
0.60 1.02 1.04 1.03
0.80 1.00 1.00 1.00
1.00 0.98 0.97 0.98
1.25 0.96 0.95 0.96
1.50 0.95 0.93 0.95
1.75 0.94 0.91 0.94
2.00 0.93 0.90 0.93
2.50 0.91 0.88 0.91
3.00 0.90 0.86 0.90

Bang 3.4: Hé s6 diéu chinh theo d$ siu ldp dit cap trong dit

A A 1% ax Cép 116i ] .
Do sau lap dat (m) <185 185 e Cap 3 15i

0.50 1.04 1.05 1.03

0.60 1.02 1.03 1.02

0.80 1.00 1.00 1.00

1.00 0.98 0.97 0.99

1.25 0.96 0.95 0.97

1.50 0.95 0.93 0.96

1.75 0.94 0.92 0.95

2.00 0.93 0.91 0.94

2.50 0.91 0.89 0.93

3.00 0.90 0.88 0.92

Bang 3.5: Hé s6 diéu chinh theo @9 sau ldp dit cap trong ong
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Nhiét trd, °C.m/W 0.5 0.7 1 15 2 2.5 3

Ha sd hiéu chinh doi voi cap di ngam trong

i 1.28 1.20 118 11 1.05 1 0.96
ong dan

He sd hiéu chinh ddi voi cap chon trec tiep | 1.88 | 162 15 128 | 112 1 0.90

Bang 3.6 - Hé s6 hiéu chinh ddi véi cap chon truc tiép trong dat hoic di
ngam trong dwong ong ddi véi nhiét tré dat khac 2,5C.m/W ap dung cho
kha ning mang dong d6i véi phwong phap chuin D

Chu thich 1: Hé s6 hiéu chinh dua ra dugc 1§y trung binh trén dai cac c& rudt dan
va loai h¢ thong lap dat. BJ chinh xac tong thé cuia hé s6 hi¢u chinh nam trong
pham vi £ 5%.

Chu thich 2: Hé sb hiéu chinh c6 thé 4p dung cho cap di trong 6ng din di ngam;
d6i véi cap dat truc tiép trong dat, hé sé hiéu chinh d6i voi nhiét tré nho hon 2,5
oC.m/W s& cao hon. Trong trudng hop yéu cdu gia tri chinh xac hon thi c6 thé
tinh bang phuong phap néu trong bo IEC 60287.

Chu thich 3: Hé sb hiéu chinh 4p dung cho dng dan di ngdm ¢ do sau dén 0,8 m.

Chu thich 4: Gia thiét 1a dic tinh cta dat 1a dong déu. Khong dugc c6 hoi 4m xam
nhap vao vung nhiét trd cao xung quanh cap. Néu thiy trude 1a c6 mot phan dat
bi kho thi théng sé dong dién cho phép can dugc rit ra bang phuong phap qui
dinh & bo IEC 60287.
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$6 mach dién hodc cap nhidu I5i Can sir dung
U v&i kha nang
Hang | Bo tri (cac cap R
muc | dat sat nhau) mang dong,
1| 23| a| 5|6 | 7] 8| 9] 12]1] 20 tham
khao
Puoc bo lai
trong khong khi, ) B.52.2
1 | frenmotbe 1051 080 0.70 | 0.65 | 0.60 | 0.57 | 054 | 052 | 050 | 045 | 0.41 | 038 | FNB9213
mat, dwgc chon Phwong phap
chim hodc AdénF
dwoc bao kin
M6t 1&p trén
twdng, san
2 hodc hé théng 1.00 | 0.85 | 0.79 | 0.75 | 0.73 | 0.72 | 0.72 | 0.71 | 0.70 B.52.2
mang cap dén B.52.7
khéng duc 16 Phwong phap
Mot 16p cb dinh c
3 tryc tiép dwoi | 095 | 0.81 | 0.72 | 0.68 | 0.66 | 0.64 | 0.63 | 0.62 | 0.61 |Khdéng cé thém hé sb
tran bang gb suy gidm déi voi
Mot 1&p trén hé nhém cé nhidu hon
thdng mang cap chin mach dién hoic
4 nam ngang | 1.00 | 0.88 | 0.82 [ 0.77 | 0.75 | 0.73 | 0.73 | 0.72 | 0.72 cép nhiéu I5i B528
hoge thang dén B.52.13
dirng c6 duc 16 Phuong phép
Mg}t I&p trén hé E\aF
5 [|thongthangcap 4 o) | g7 | 082 | 0.80 | 0.80 | 0.79 | 0.79 | 0.78 | 0.78
hodc thanh
do, v.v

Bang 3.7 - Hé s6 suy giam d6i voi mét mach dién hodc mot cap nhiéu 16
hoac doi véi mgt nhom ¢6 nhiéu hon mgt mach dién hoac nhiéu hon mot
cap nhiéu 10i sir dung v4i kha ning mang dong.

Chu thich 1: Cac hé sb nay ap dung cho nhoém cap dong nhit, mang tai dong déu.

Chu thich 2: Trong truong hop khe hd ndm ngang gitta cac cap lién ké vuot qua
hai lan

duong kinh ngoai thi khong can ap dung hé sb suy giam.

Ch thich 3: Céac hé s gidng nhu vay ap dung cho:

- nhom cé hai hoac ba cap mot 101;

- cap nhiéu 16i.

Chu thich 4: Néu hé thdng gém ca cap hai 15i va ba 15i thi tong s cap duoc 1y 1a
s6 mach dién va hé so twong ung ap dung cho cac bang doi voi hai rudt dan mang

tai 4p dung cho cép hai 16i va cho cac bang doi véi ba rudt dan mang tai p dung
cho cép ba 161.

Cht thich 5: Néu nhém gém n cap mot 161 thi cé thé coi nhu n/2 mach dién cua
hai rudt dan mang tai hodc n/3 mach di¢n cua ba rudt dan mang tai.
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Chu thich 6: Gia tri1 dua ra duogc lé'ly trung binh trén dai cac c¢& rudt dan va loai
hé thong lap dat, do chinh xac tong thé cua h¢ s6 hi€u chinh nam trong pham vi
5 %.

Chu thich 7: D6i voi mot sd hé thong lap dit va dbi voi cac phuong phéap khéc
khong duoc cung cap trong bang trén, c6 thé sir dung h¢ s6 dugc tinh cho cac

truong hop cu thé.

Kich thwéc, Dong dién®cho phép theo sé Iwong thanh trong 1 pha
(mm) (A)

1 2 3 4
15x3 210 - - -
20x3 275 - - -
25x3 340 - - -
30x4 475 - - -
40x4 625 -/1090 - -
40x5 700/705 -/1250 - -
50x5 860/870 -/1525 -/1895 -
50*x6 955/960 -/1700 -/2145 -
60x6 1125/1145 1470/1990 2240/2495 -
80x6 1480/1510 2110/2360 2720/3220 -
100x6 1810/1875 2470/3245 3770/3940 -
60x8 1320/1345 2160/2485 2790/3020 -
80x8 1690/1755 2620/3095 3370/3850 -
100x8 2080/2180 3630/3180 3930/4690 -
120x8 2400/2600 3400/4400 4340/5600 -
60x10 1475/1525 2560/2725 3300/3530 -
80x10 1900/1990 3100/3510 3990/4450 -

100x10 2310/2470 3610/4395 4650/5385 5300/6060

120x10 2650/2950 4100/5000 5200/6250 5900/6800

Ghi chii: (*) Tir s6 1a dong dién xoay chiéu cho phép, mau so 1a
dong dién mot chiéu cho phép

Bang 3.8: Dong dién lau dai cho phép ciia thanh din chir nhat bang dong
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A) Cap nhiéu 16i trong 6ng dan mét dwong
Khe hé tr 6ng dan dén 6ng dan?
SO cap ,O ~
(cac 6ng dan 0,25 m 0,5 m 1,0 m
dat sat nhau)

2 0.85 0.90 0.95 0.95

3 0.75 0.85 0.90 0.95

4 0.70 0.80 0.85 0.90

5 0.65 0.80 0.85 0.90

6 0.60 0.80 0.80 0.90

7 0.57 0.76 0.80 0.88

8 0.54 0.74 0.78 0.88

9 0.52 0.73 0.77 0.87

10 0.49 0.72 0.76 0.86
11 0.47 0.70 0.75 0.86
12 0.45 0.69 0.74 0.85
13 0.44 0.68 0.73 0.85
14 0.42 0.68 0.72 0.84
15 0.41 0.67 0.72 0.84
16 0.39 0.66 0.71 0.83
17 0.38 0.65 0.70 0.83
18 0.37 0.65 0.70 0.83
19 0.35 0.64 0.69 0.82
20 0.34 0.63 0.68 0.82

a Cap nhidu 16i @L——I@
b Cap mot 16i ) (e
a

6i nhiéu hon mot mach, cap di truec tiép trong
din dat trong dit

=]
e <
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B) Cap mot 16i trong 6ng dan moét dwong
S6 mach mét Khe hé tir 5ng dan dén é6ng dan®
16i caa hai o
hoac ba cap (cac 6ng dan 0,25 m 0,5 m 1,0 m
dat sat nhau)
2 0.80 0.90 0.90 0.95
3 0.70 0.80 0.85 0.90
4 0.65 0.75 0.80 0.90
5 0.60 0.70 0.80 0.90
6 0.60 0.70 0.80 0.90
7 0.53 0.66 0.76 0.87
8 0.50 0.63 0.74 0.87
9 0.47 0.61 0.73 0.86
10 0.45 0.59 0.72 0.85
11 0.43 0.57 0.70 0.85
12 0.41 0.56 0.69 0.84
13 0.39 0.54 0.68 0.84
14 0.37 0.53 0.68 0.83
15 0.35 0.52 0.67 0.83
16 0.34 0.51 0.66 0.83
17 0.33 0.50 0.65 0.82
18 0.31 0.49 0.65 0.82
19 0.30 0.48 0.64 0.82
20 0.29 0.47 0.63 0.81

Chu thich 1: Céc gia tri dua ra &p dung cho hé théng lép dat & do sau 0,7 m va
nhiét tro dat bang 2,5 oC.m/W. Chiing 1a céc gid tri trung binh cta dai cac c¢& cap
va loai dugc trich dan Qui trinh ldy trung binh cing véi 1am tron, trong mot so
truong hop c6 thé gay ra sai sé dén +£10%. (Trong trudong hop yéu cau cac gia tri
chinh xac hon, c6 thé tinh theo phuong phap néu & IEC 60287-2-1.)

Chu thich 2: Trong truong hop nhiét trd thap hon 2,5 oC.m/W, ndi chung cé thé
tang hé s6 hiéu chinh va co thé tinh bang phuong phap néu ¢ IEC 60287-2-1.

Chu thich 3: Néu mach dién gom n rudt dan song song moi pha thi dé xac dinh h¢
sO suy gidm, mach di¢n can dugc xem la n mach dién.
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Khe hé giivra cac cap ?

Sé6 mach dién 0 Mot
(cac cap dat sat| dwong 0,125 m 0,25 m 0,5m
nhau) kinh cap

2 0.75 0.80 0.85 0.90 0.90
3 0.65 0.70 0.75 0.80 0.85
4 0.60 0.60 0.70 0.75 0.80
5 0.55 0.55 0.65 0.70 0.80
6 0.50 0.55 0.60 0.70 0.80
7 0.45 0.51 0.59 0.67 0.76
8 0.43 0.48 0.57 0.65 0.75
9 0.41 0.46 0.55 0.63 0.74
12 0.36 0.42 0.51 0.59 0.71
16 0.32 0.38 0.47 0.56 0.68
20 0.29 0.35 0.44 0.53 0.66

@ Cap nhiéu I6i

QO &

& Cap mot 16i

e OO

L]

& &

=]

Bang 3.10 - Hé s6 suy giam ddi véi nhiéu hon mét mach dién, cap dit truwc tiép
trong dat

Chu thich 1: Céac gia tri dua ra &p dung cho hé théng lép dat & do sau 0,7 m va
nhiét tro dat bang 2,5 oC.m/W. Chiing 1a céc gid tri trung binh cta dai cac c¢& cap
va loai dugc trich dan. Qui trinh ldy trung binh ciing véi lam tron sd, trong mot sb
truong hop co6 thé gay ra sai s6 dén + 10%. (Trong truong hop yéu cau cac gia tri
chinh x4c hon, c6 thé tinh theo phuwong phap néu & IEC 60287-2-1)

Chu thich 2: Trong truong hop nhiét trd thap hon 2,5 oC.m/W, ndi chung cé thé
tang hé s6 hiéu chinh va cé thé tinh bang phuong phap néu ¢ IEC 60287-2-1.

Chu thich 3: Néu mach dién gdm m rudt dan song song mdi pha thi dé xac dinh

hé s0 suy gidm, mach di¢n can dugc xem 12 m mach dién.
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Kiém tra lai cap theo diéu kién phat nong va sut ap

khe*Icp > IdmA

Icp > IdmA/khc

Tinh sut 4p theo TCVN 7447-5-52:2010 va TCVN 9207-2012
AU = 2IB (Rcosd + Xsind)L

AU =3IB (Rcosd + Xsing)L

u=b(pLCZS(p +/1Lsincp) Ig

—100 -

AU—100Udm
Udm b L(km) |S(mm) |Ig(A) COSd sing
220 2 0.02 1.5 10 0.85 0.53

p=22.5(Q/km)
p =36 (Q/km)
A =0 (Q/km)
u=>5.1V

AU =2.318%

2.5: TINH TOAN CAC PHU TAI KHAC
Cac hé thong phu tro khac bao gdm:
Bom cap sinh hoat 2 cai cong suat 5500W

Bom ctru hoa 1 cai cong suat 11000W hoat dong va 10 bom chira chay cong sut
11000W du phong.

Bom ting ap trén mai 2 cai cong suat 5000W

Quat thong gié mai 1 cong suit 23500W hoat dong va 1 quat ting ap N, cong
suat 15000W (1 hoat dong, 1 du phong).

Hé thong chiéu sang ngoai 15000W dy phong.
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Mach | Tai SL P(W) |Ku |Ks Py (W)
s (BO)
Hé théng bom sinh hoat va xtr Iy nudc thai: TB-SH
1 Bom sinh hoat 2 5500 1 0,8 8800
2 Bom tang ap trén mai | 2 5000 1 0,8 8000
Téng
Heé thong ciru hoa: TD-CH
4 Bom ctru héa 1 11000 |1 0,8 8800
Tong 8800
Hé thong thong gio: TD-TG
10 Quat thong gi6 mai 1 23500 |1 0,8 18800
11 Quat tang &p hut khoéi | 16 3000 1 0,8 38400
12 Quat tang ap N1 1 15000 |1 0,8 12000
Téng

Bang 2.5.1 Bang tém tit tinh toan tong phu tai dién cho cac hé thong
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CHUONG 3.
TINH TOAN LUA CHON DAY DAN TU TRAM BIEN AP PEN CAC TU
PHAN PHOI HA TONG

3.1 LUA CHON PHUONG AN CAP PIEN

Viéc lya chon phuong an cung cap dién gdm mady bién 4p, ta dién phan phdi, hé
thdng truyén tai dén cac noi tiéu thu sao cho viéc cung cap dién hop 1y, gan phu
tai, it ton kém, d& van hanh sira chira thay thé, cling nhu dam bao vé mat kinh té
nhu dién tich dit tram, ddy cap ngam, ti dién tong.

Tir 16 22kV (do luéi dién thanh phd ngudn trung thé 22kV) s& cap vao tram bién
ap 22/0,4kV. Ttr ti phan phdi trung tdm ta cap dién cho 1 tu phan phdi trung gian.
Tir t nay s& cap dién cho ti dién & cac tang va cac phu tai khac
3.2 TINH TOAN LUA CHON DAY DAN TU TRAM BIEN AP PEN CAC
TU PHAN PHOI HA TONG

Chon day dan ciing 12 mot cong viéc kha quan trong, vi day dan chon khéng phu
hop tirc khong thoa méan cac yéu cau ki thuat thi ¢6 thé dan dén cac su ¢d nhu
chap mach do day dan bi phat néong qua mirc din dén hu hong cach dién. Tir d6
lam giam do tin cdy cung cap dién va co thé gdy ra nhiéu hau qua nghiém trong.
Bén canh viéc thoa man nhiing yéu cau vé ki thuat thi viéc chon Iya day dan ciing
can phai théa man cac yéu cau kinh té.

Céap dung trong mang cao ap va thap ap c6 nhiéu loai, thudng gip 1a cap dong,
cap nhom, cap 1 161, cap 2 101, cap 3 hay 4 161, cach dién bé‘mg cao su hoac nhua
tong hop. O cap dién ap tir 110kV-220kV, cap thuong duoc cach dién bang dau
hay khi. Cép c6 dién ap dudi 10kV thudng duoc ché tao theo kiéu 3 pha boc chung
mot vo chi, cap c¢é dién ap trén 10kV thuong duoc boc riéng 1é tirng pha. Cap co
dién ap tir 1000V trd xudng thudng cach dién bang gidy tam dau, cao su hoic
nhua tong hop.

Day dan ngoai troi thuong la loai day trAn mot soi, nhiéu soi hodc day ruot r5ng.
Day dan dit trong nha thudng duoc boc cach dién bﬁng cao su hodc nhua. Mot sb
truong hop trong nha cé thé dung day tran hodc thanh din nhung phai treo trén sir
cach dién.

Tuy theo yéu cau vé cach dién, dam bao do bén co, diéu kién lép dat cling nhu chi
phi dé ta lya chon day dan ma né dap tng dugc yéu cau vé ki thuat, an toan va
kinh té.

Trong mang dién chung cu, diy dan va cap thuong duoc chon theo cac diéu kién
sau:

Chon theo diéu kién phat nong cho phép.
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Chon theo diéu kién ton that dién ap.
X4c dinh day dan theo do sut ap.
Xéc dinh tiét dién day din theo diéu kién phat nong va do bén co.

Céc thiét bi dién ap ¢ mang di¢n ha &p nhu aptomat, cong tac to, cau dao, cau
chi...duoc lva chon theo di€u kién dién 4p, dong dién va kiéu loai lam viéc.

Trudc tién ta s& phai phan loai khu vuc tai ciia khach san cho phu hop dé thuan
tién cho viéc lap dat ti phan phoi. Tur tram bi€n ap cua toa nha ta di day cép tu
may bién ap dén ti phan phoi ha ap tong.

Tinh toan chon diy dan cho toa U19 Lam Son
Tir may bién ap vao ta dién chinh (MBS)
Lya chon may cit ACB

_—_ Pee 745200
Vmax ™ 3 Uam.cos@  V3.400.0,85

1267 (A)

Piéu kién chon may cit ACB
Lama = livmax

Udma = Ugm mang dién

Ta tinh dugc I;,(max) =1267 (A)

Ta lya chon may cat khong khi ACB c6 thong s6 nhu sau:

Loai Xuat xtr Iam (A) | Pién ap Kiéu may
hoat dong
AE16 Mitsubishi | 1600 690V Loai ¢6
Nhat Ban dinh

Bang 3.1 Cac thong sb ki thuét cia ACB

Lua chon day dan

Chon cap déng (Cu) ha cap, 1 161 cach dién PVC/DSTA/PVC, mdi pha 4 soi cap
don, mdi cap don mang dong 500 (A). Tra bang chon duoc cép co tiét dién 16i 1a
F= 300 mm? va dong cho phép I,= 583 (A).

Tu d6 ta chon dugce day trung tinh ¢6 ¢6: S= 240 mm?
Viy ta chon dugc két qua cap 1a: Cu/XLPE/PVC/DSTA/PVC
12(1x300) mm? + 3(1x240) mm?
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Chon may bién dong ha ap:

bé dam bao cho ngudi van hanh cudn thir nhat cua may bién dong phai duoc néi
dat.

Tra bang pl2.27-trang 350 sach HTCCDb
Chon méy bién dong ha ap U < 600V do cong ty thiét bi dién ché tao

Chon théng sé may bién dong:

Ma san Dong so Dong thtr | S6 vong so | Dung luong | Cap chinh
pham cap (A) cap (A) cap (VA) Xac
CT1500/5A- | 1500 5 1 15 5P20(bao
5P20-15VA ve)

Bing 3.2 Bang thong s6 may bién dong ha ap Bp

Chon thanh cai ha ap dét trong tt MBS Thanh cai duoc lga chon theo diéu kién
phat nong.

Dong dién 16n nhét chay qua thanh céi:
Ivmax=1600 (A)
Thong s6 cua thanh céi:

Thanh cai bang Dong (Cu), dong dién cho phép I.,=1600 (A), S6 lugng 4, kich
thudce (5x100mm?).

STT | Phu tai dién Cong suét (kW)
1 Tu dién tong 821

2 Tang 1 63.1

3 Tang2 -5 153

4 Tang 6 142.8

Bang 3.3 Bang phu tii cia ta dong luc cho toa U19 Lam Son

3.3.Lwa chon diy dén va thiét bi biao vé cho cic hé théng tdoa U19 Lam Son
Mat do dong dién cho phép ciia diy dong J-6A/mm?2
3.3.1 Lwa chon day dén va thiét bi biao vé tir cAc tii tong dén céc ti cap dién

cho toa U19 Lam Son
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Chon aptomat tong va day dién tir ti phan phdi ha thé dén cip ngudn cho ta tong
(MDB-TDT)

821

= Hroaros 1481,26 (A)

- Lya chon day dan

S, = % — 136,8 mm?

Ta chon cap c6 tiét dién 16n hon

Day cap ngudn 3 pha cip tir ti dién ha thé cham bién ap dén
( thudc phan cap dién ngoai nha )

- Lua chon thiét bi bao vé:

Chon aptomat cat dong 16n MCCB 3C 600A-500V

Chon aptomat tong va day dién tir ti tong (TDT) dén cap ngudn cho tu tang 1

63,1

:m = 113,85 (A)
- Lua chon day dan

113,85

Sq=

= 18,975mm?

Ta chon cép c6 tiét dién 16n hon

Viy ta chon duogc két qua cap la:

M(4x35)PVC/XLPE/PVC

- Lua chon thiét bi bao vé

Chon aptomat cat dong 16n MCCB 3C 125A-500V

Chon aptomat tong va day dién tir ta ( TDT ) dén cap ngudn cho ti ting 2-5 (
TDT-2, TDT-3, TDT-4, TDT-5)

153

= Hroaos - 276,04 (A)

- Lua chon day dan

276,04

Sq= =46,007mm?

Ta chon céap c6 tiét dién 16n hon
Viy ta chon dugc két qua cap la:

M(4x70)PVC/XLPE/PVC
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- Lua chon thiét bi bao vé

Chon aptomat cit dong 16n MCCB 3C-200A-500V

Chon aptomat tong va day dién tir ti dién tong dén cip ngudn cho ti dién tang 6

(TDT-6)

1428
v3%0,4%0,8

- Lua chon day dan

257,6

S¢=—==429mm?
6

= 257,6 (A)

Ta chon cap co6 tiét dién 16n hon

Viy ta chon duogc két qua cap la:

M(4x70)PVC/XNPE/PVC

- Lua chon thiét bi bao vé

Chon aptomat cat dong 16n MCCB 3C-200A-500V

Cap tr | Bén Aptomat Day dan Pham vi cap dién
_— MCCB3C | M(3x35+25)PvC/ | Thiét bi dién tang 1
125A-500V | XLPE/PVC
TD.BI MCCB 3C M(4x10)PVC/XLP | Bom sinh hoat 1-2
20A-500V E/PVC+E-10
, CU/PVC Thiét bi dién can hd
(TD-K)-A" | MCB 2C 50A 2*#(1x6mm2)+E-6 | kinh doanh A
TDT PN CU/PVC Thiét bi dién can ho
(TD-K)-B™ | MCB 2C 50A 2*¥(1xbmm2)+E-6 | kinh doanh B
] CU/PVC Thiét bi dién cin hd
(TD-K)-C™ | MCB 2C 504 2*¥(1xbmm2)+E-6 | kinh doanh C
, CU/PVC Thiét bi dién cin ho
(TD-K)-D” | MCB 2C 50A 2*¥(1xbmm2)+E-6 | kinh doanh D
, CU/PVC Thiét bi dién can hd
(TD-K)-E™ | MCB 2C 50A 2*¥(1xbmm2)+E-6 | kinh doanh E

Bang 3.1.1: diy din va thiét bi bao vé cap tir ta TDT dén TDT-1
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E‘Iap Pén Aptomat Day dan Pham vi cap dién
b, |MCCB3C | M(4x70)PVC/XLPE/ Thiet bi dién tang 2
125A-500V | PVC

CU/PVC Thiét b dién cin ho A
TD-A | MCB2C 63A 2*(1x10mm2)+E-10
TD-B | MCB 2C 63A gg/ll;\lf(?mmz)JrE o Thiét bi dién can ho B

TDT

CU/PVC Thiét bi dién can ho C
TD-C | MCB2C 63A 2*(1x10mm2)+E-10

CU/PVC Thiét bi dién can ho D
ID-D | MCB2C 63A 2*(1x10mm2)+E-10

CU/PVC Thiét bi dién can ho E
TD-E | MCB 2C 63A

2*(1x10mm2)+E-10

Bang 3.1.2: diy din va thiét bj bao vé cip tir td TDT dén TDT-2
Cap tir | Pén Aptomat Day dan Pham vi cdp dién
s |MCCB3C | M(4x70)PVC/XLPE/ Thiet bi dién tang 3
125A-500V | PVC

CU/PVC Thiét bi dién can ho A
TD-A I MEB2C63A 5 (1x10mm2)+E-10
TD-B | MCB 2C 63A ggﬁ)(\llgmmz)jLE o Thiét bi dién can ho B

TDT

CU/PVC Thiét bi dién can ho C
ID-C I MCB2C 634 2*(1x10mm2)+E-10

CU/PVC Thiét bi dién cin ho D
ID-D I MCB2C 634 2*(1x10mm2)+E-10

CU/PVC Thiét bi dién can ho E
TD-E | MCB2C 63A 2*(1x10mm2)+E-10

Bang 3.1.3: dy din va thiét bi bio vé cap tir tit TDT dén TDT-3
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Cép tr | Dén Aptomat Day dan Pham vi cap dién
74 | MCCB3C | M(4x70)PVC/XLPE/ Thiét bi dién tang 4
125A-500V | PVC
CU/PVC Thiét bi dién cin ho A
TD-A | MCB 2C 63A 2*(1x10mm2)+E-10
TD-B MCB 2C 63A ;Egﬁ\lfgmmz)jLE o Thiét bi dién can ho B
TDT
CU/PVC Thiét bj dién cin ho C
D€ IMEB2C63A 5k (1x10mm2)+E-10
CU/PVC Thiét bi dién can ho D
DD MEB 2C63A o (1x10mm2)+E-10
CU/PVC Thiét bi dién can ho E
ID-E I MEB 2C03A 1k (1x10mm2)+E-10
Bang 3.1.4: diy din va thiét bj bao vé cip tir ta TDT dén TDT-4
Captx | Pén Aptomat Day dan Pham vi cap dién
s |MCCB3C | M(4x70)PVC/XLPE/ Thiet bi dién tang 5
125A-500V | PVC
CU/PVC Thiét bi dién can ho A
ID-A I MEB2CO3A o (1x10mm2)+E-10
TD.B MCB 2C 63A gﬁig/lP\lfgimmz)_i_E o Thiét b1 dién can ho B
TDT *
CU/PVC Thiét bi dién can ho C
ID-C - |MCB2C63A 2*%(1x10mm2)+E-10
CU/PVC Thiét bi dién can ho D
ID-D | MCB2C 634 2*%(1x10mm2)+E-10
CU/PVC Thiét bi dién can ho E
TD-E | MCB2C63A 2*%(1x10mm2)+E-10

Bang 3.1.5: diy din va thiét bj bao vé cip tir ta TDT dén TDT-5
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Cép tr | Bén Aptomat Day dan Pham vi cap dién
b |MCCB3C | M(4x70)PVC/XLPE/P Thiét bi dién tang 6
125A-500V | VC
CU/PVC Thiét bi dién hoi truong
TD-1 MCB 2C 504 2*(1x6mm2)+E-6 + Du phong
CU/PVC Thiét bj dién can ho A
TD-A | MCB 2C 634 2*(1x10mm2)+E-10
TDT CU/PVC Thiét bi dién can ho B
ID-B | MCB2C 63A 2*(1x10mm2)+E-10
CU/PVC Thiét bi dién can ho C
TD-C | MCB 2C 63A 2*(1x10mm2)+E-10
CU/PVC Thiét bi dién can ho D
TD-D | MCB 2C 63A 2*(1x10mm2)+E-10
TD-E MCB 2C 63A CU/PVC Thiét b1 dién can ho E

2*#(1x10mm2)+E-10

Bang 3.1.6: diy din va thiét bi bao vé cap tir ti TDT dén TDT-6
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' ' ' ' CHUON G 4. '
THIET KE HE THONG NOI PAT CHO NHA O THU NHAP THAP U19
LAM SON

4.1. Tinh toan hé thong noi dat

Phuong phap ndy ap dung cho viéc tinh toan hé thong ndi dat trung tinh ngudn
may bién ap va tinh toan hé thong noi dat bao vé.

Nhu ching ta d3 biét c6 hai cach thuc hién ndi dat d6 1a ndi dat ty nhién va ndi
dat nhan tao.

4.1.1. Noi dat tw nhién

N&i dat tu nhién 13 st dung cac éng dan nudc hay cac dng bang kim loai khac dit
trong dat trir cac 6ng dan nhién liéu long va khi dé chay cac két cau kim loai cua
cong trinh nha cira c6 ndi dat, cac vo boc kim loai cta cap dit trong dat lam trang
bi ndi dat, & bénh vién nay khong c6 cac diéu kién trén nén khong str dung dugce
d6i dat tu nhién 1a chung ta phai str dung néi dat nhan tao.

4.1.2 N6i dat nhén tao

Nbi dat nhan tao thuong duoc thuc hién béng coc thép, thanh thép thanh thép det
hinh chir nhat hay thép goc dai 2m - 3m déng sau xudng dat sao cho trén dau cua
chung cach miat dat khoang 0,5 m - 0,7 m dé chéng an mon kim loai thi cac dng
thép cac thanh thép det hay thép goc c6 chiéu day khong nén bé hon 4 mm trén
thuc té ndi dat tu nhién khong dam bao quy pham dién tré ndi dat chinh vi vay ta
phai ap dung ndi dat nhan tao.

4.2. Trinh ty tinh toan noi dat

Budc 1: Xac dinh dién tré noi dat yéu cau cua hé thong noi dat can thiét ké noi

Budc 2 Tinh toan dién trd sudt tinh toan ctia dat c6 tinh dén su anh huéng cia
thoi tict.

Ta c6 cong thuc: p,,, =K., * 2

Trong do:

p: DBién tro suit cua dat

Kumax : HE 6 thoi tiét

Budc 3: Xac dinh dién trd ndi dit cua mot coc :

Ta c6 cong thuec:
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Rlc

0,366 21 1, 4t+l
=—"""*p*k__*llog—+=lo Q
P max[gd+2 g4t_|j()

Trong do:

p: Pién tro sudt cua dat
Kumax : HE 0 thoi tiét

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

t : d0 chon sau cua coc (cm)

Loai dat Gia tri dién tré suat 10%(Q/cm)
So1 da vun 20

Cat 7

Cat pha 3

Dit thit 0,6

Dat den 1,0-1,5

Dat sét thit 1

DAt mun 04

Bang 4.2.1.Pién tré suit ciia mdt s6 loai dit phd bién

Kiéu nd1 dat D6 chon sau caa H¢ s6 thoi tiét Ghi chu
hé thong noi dat

Thanh nam ngang | 0,8—1 1,25—1,45 S6 nho mua kho

Coc thang dimg | 0,8 1,214 S6 16n mua mua

Bang 4.2.2.Bang hé so thoi tiét tidu biéu
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Budc 4: Xéc dinh s6 coc 1y thuyét

R
Ny = .
77(: * Rd
Trong do:

Rq4: Dién tré ndi dat
Racp: Dién tré ndi dét cho phép
Budc 5: Xac dinh dién tré thanh ndi nam ngang

0,366 212
Re=="Pmac *l0g o (L)

Trong do:

t : d§ chon sau cua coc (cm)

Pmax © dién tro suat cia dat & do sau chon thanh nam ngang (Q/cm)
b : bé rong thanh ndi (cm)

1 : chiéu dai coc (cm)

Budc 6 : Xac dinh dién tré suat thuc té cua thanh ndi

Ta c6 cong thuc

.
Un
Sb coc chon thang dung Ty sb a/l ( a - khoang céch giita 2 coc;

1 - chiéu 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 | 048 |0,80 | 0,64
6 0,58 0,36 0,71 |043 |0,78 | 0,60
8 0,55 (0,34 0,69 | 040 |0,76 |0,56
10 0,47 (027 0,64 (032 |0,71 |0,47
20 0,43 (0,24 0,60 |030 |0,68 |0,41
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S6 coc chon thang dimg

Ty s6 a/l ( a - khoang cach giira 2 coc;

1 - chiéu dai coc )

1 2 3

Ne Nt Ne Nt Ne Ne
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 {024 |0,62 |0,33
100
Khi cic coc xép thanh 1 day
3 0,78 10,80 |0,86 [0,92 |091 |0,95
4 0,74 10,77 10,83 [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 10,62 0,75 (0,75 |0,81 |0,82
15 0,54 10,50 0,70 | 0,64 |0,78 |0,74
20 0,49 (0,42 |0,68 |0,56 |0,77 |0,68
30 0,43 {031 [0,65 |046 |0,75 |0,58

Bing 4.2.3 Bang hé so sir dung coc 1. va thanh ngang 0

Budc 7: Xac dinh dién trd khuéch tan ctia n coc chon thang dung

R =R|C

©ong,
Buéc 8: Xac dinh dién tré ndi dat

R *R
Rnd: : t
R.+R

c t

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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Hinh 4.2.1 Miit bing chong sét mai
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THONG KE VAT LlIeu

st fen vat lidu, mé iéu & qui cich | sL st fen vat lidu, méiiéu & qui cich | st
01 | d4ukim thu sét phat xa som BAO Vi& C4P 3 - R=38m i |01 07| Cot thu sét inox cao 3.0m + bé tong chén cft t 01

02| Coc tép diathép ma déng D16K24m 0 | 10 08| hap kiém ta tép da-Ién do ién tr hp | M
03| cap dng rdn mo5 lién ket cac coc tiép dia mt | % 09| {njgt bj i st céi o
04 | cap déng m70 Nol XUSNG Bal TIEP DiA mét | 110 10 |héo c4p tép dla 80000250 met |30
05 | 6ng THOY TINH d60 céch dién chéng sét mét |10 1 |Vt phy (dAu cos, béing cach dién, kep cép... ht 01

06 | Hoé chét diic biét giam dién trd dat bao 04

Hinh 4.2.2 Bang thong ké vt liéu chdng sét mai

4.3. Tinh toan ndi dat cho hé thong dién va cac thiét bi mot pha, ba pha khac.

Pé dam bao cho hé thong thiét bi trong khu resort va cac thiét bi chiéu sang dugc
ndi khong, bao vé ndi dat ta dung hé thdng day din ndi tir vo cac may vé hé théng
coc ndi dat trung tinh ngudn ciia tram bién ap tinh toan phéan trén thong qua diém
nbi khong tai cac ti dién phan phdi ha vé ti may cit tong roi dén cuc trung tinh
ctia may bién 4ap vé dén hé thong ndi dat cua tram bién ap diy din ndi bao vé day
E mau vang dua ,xanh 14 cdy 1au dét ...) c6 thé tach riéng véi diy pha cap 4C + E
hodc c6 thé dung cap 5 16i trong d6 c6 mot 18i 1am day ndi khong.

Yéu cau tinh toan d6i voi hé théng tiép dia 1ap lai cua ludi trung tinh [am viéc kha
don gian nhung mang lai hiéu qua kinh té tin cdy cung cap dién cao dién tré ndi
dat lap lai dbi vé6i ludi ha thé < 1000V ludn khong 16n hon 10 Q tai cac vi tri ti
dién hodc tai khu vuc tap trung nhiéu thiét bi dong co cong suét cao trinh tu tinh
toan hé théng ndi dat 1dp lai hoan toan tuong tu khi tinh cho hé théng ndi dat 1am
viéc may bién ap.
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KET LUAN

Sau thoi gian 3 thang lam d6 an v6i sy huéng din tan tinh cia thay gido
Th.S Nguyén Poan Phong. Em d4 hoan thanh dé tai duoc giao véindi dung “Thiét
ké cung cap dién cho nha & thu nhap thap U19 Lam Son ”. Thong qua dé tai da
gitp em hiéu rd hon vé nhiing gi da dugc hoc tap trong sudt thoi gian qua.
Do kién thirc con han ché nén trong dd an ctia em con rat nhiéu khiém khuyét va
thiéu so6t. Qua d6 em mong nhan duoc su gop vy cua thay c¢6 va cac ban dé do an
nay cua em dugc hoan thién hon nira.
Em xin chan thanh cam on thay gido Th.S Nguyén Poan Phong d3 hudng dan va
gitp d& em hoan thanh do6 an nay. D6 chinh 1a nhitng kién thirc co ban giup em
hoan thanh nhiém vu tot nghié¢p va la nén tdng cho cong viéc cia em sau nay. Em
xin chan thanh cam on !

Hai phong, ngay.... thang... nam 20...

Sinh Vién

Tran Quoc Hung
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