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LOI NOI PAU

Ngay nay, nén kinh té nudc ta dang phat trién manh mé, doi sdng nhan dan da
nang cao nhanh chéng, ciing véi xu thé cong nghiép hoa, hién dai hoa ¢ nudc ta ciing
nhu cac nude trén thé gidi ngdy cang cao. Yéu ciu vé thiét ké cung cip dién trong tat ca
cac linh vyuc cong nghiép, ndng nghiép, sinh hoat,...ngay cang dwoc nang cao. Vi thé
viéc cai thién su phdi hop thong tin & cac giai doan thiét ké hé théng co dién néi chung
va cung cap dién noi riéng nham muc dich lién két va hd tro toi da cho qua trinh thi cong
cling nhu toan bd vong doi cia cong trinh dé cac bén lién quan dua ra cac quyét dinh
phu hop, giam thiéu rui ro va nang cao hiéu qua thiét ké 1a van dé luén dugc quan tim
va phat trién.

Do 4n tot nghiép nay la két qua cua sy van dung cac kién thirc da hoc vao thyuc té
dé tinh toan thiét ké cung cip dién cho mét toa nha va nghién ctru tng dung phan mém
BIM nham muc dich thiét thyc hoa qua trinh thiét ké, vi thé qua dd an nay chung em ¢6
thé hiéu rd hon nhiing gi da hoc & 1i thuyét ma chua c6 dip dé ung dung vao thyc tién
va chiing em c6 thé hinh dung dugc ¥ nghia cua nganh Ki thuét dién trong viéc phat
trién cong nghiép hoa, hién dai hoa. Do an nay chinh la budc dau lam quen vo1 nhiing
kinh nghi€ém trong cong viéc ciia chiing em sau nay.

Chung em xin giri 10i cAm on chan thanh dén quy thay ¢ cua truong Pai hoc
Bach khoa — Pai hoc Pa Ning néi chung ciing nhu cac thay c6 khoa Pién da gitp d&
chting em trong qua trinh lam dd an tot nghiép nay. Pic biét ching em xin cam on thay
TS. Luu Ngoc An d3 quan tdm, hd trg, giup d& chung em trong subt qua trinh lam d6
an.

Trong qua trinh nghién ctru va thuc hién van con nhirng han ché nén khong tranh
khoi nhitng sai sét. Chung em rat mong nhan duoc ¥ kién dong gop cua quy thay co dé
hoan thién tot hon nhitng nghién ciru khac.

Sau cung em kinh chuc quy thay ¢ trong khoa Dién ciing nhu cac thay c6 khac
trong truong ludn nhiéu strc khoe va thanh cong trong cong viéc.

Pa Nang, ngay ... thang ... nam 2025
Sinh vién thuc hién
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Pa Nang, ngay ... thang ... ndm 2025
Sinh vién thuc hién
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Ung dung phan mém BIM vdo thiét ké cung cdp dién cho Toa nha lam viéc trieong Pai hoc Sie Pham Ki Thudt
Coso 2

CHUONG 1: TONG QUAN VE PHAN MEM BIM

1.1 Quy trinh BIM la gi?
- BIM (Building Information Modeling): 1a qué trinh tao 1ap va st dung mé hinh
thong tin trong cac giai doan thiét ké, thi cong va van hanh cong trinh.

1.1.1 BIM énh hwéng dén hiéu qud thiét ké nhw thé nao?

Cong nghé dang thay d6i cach cac toa nha, co sé ha tang duogc thiét ké, xay dung
va van hanh. Va n6 gitp cai thié€n qua trinh lam viéc, cai thién hiéu suét thiét ké va
van hanh trong sudt vong doi ciia cac cong trinh. Vé co ban co thé coi ddy 1a mo
hinh 3D 4o ciia tdoa nha véi ddy du cac thanh phan: gach, vita, lop, anh sang, noi
that... déu duoc quy dinh cu thé trong mé hinh BIM.

T4t ca cac ca nhan, to chic cong tac trong viéc thiét ké va xay dung cong trinh
déu co thé sir dung nhiing dit liéu trong mé hinh BIM, thong qua d6 c6 thé phan
tich duogc gia, nang lugng, thoi gian xay dung va phuong phap xay dung, bao tri
cong trinh. Toan bd qua trinh lam viéc s€ dya trén co s& viée chia sé thong tin nay,
ching luén dugc cap nhat va bod sung lién tyc trong subt qué trinh lam viéc, tur lac
phat thao cho dén luc cong trinh dugc hoan thién. Ciing bai Iy do d6, BIM ciing c6
thé dugc xem 13 "Building Information Management - Quan 1y thong tin cong
trinh".

Céc quy trinh thiét ké 2D hién tai da trd nén 15i thoi v6i sy xuat hién ciia BIM.
Déi v6i cach 1am cil, viéc chuyén giao thong tin tir nhom thiét ké sang nhom xay
dung ciing d3 13 mot van dé, mdi mot chinh stra du nho ciing s& anh hudng dén rat
nhiéu ban v& khac, va tit ca déu phai chinh stra mot cach thu cong. Tat ca cac dir
liéu khong co6 su lién két d@)ng nhat va tu dong nén vi¢c cap nhat va bd sung vo
cung kho khan, dac biét 1a kho phat hién dugc cac xung dot trong cong trinh. Viéc
dan dén sai sot va tré tién do cong trinh 1a cuc ky 16n.

1.1.2  Uu va khuyét diém khi img dung BIM
BIM 1a mét trong nhitng budc tién 16n trong nganh xay dung (AEC), mang yéu t6
cach mang trong viéc thiét ké, xay dung va quan 1y dy an. M6 hinh dang dan tr&
thanh mot trong nhitng yéu t6 quyét dinh sy ting truéng cta cac nha thau trén thé
giéi. M6 hinh BIM gitp nha thau tao ra mé hinh 3D ciia cac du an véi day du cac
thong tin cua tung chi tiét nho nhat, viéc cap nhat ludn dién ra lién tuc va déng bo.
Viéc danh gia wu va khuyét diém caa BIM phu thudc vao ning luc - kha ning ting

dung BIM vao du an ctia nha thau.

SVTH: Tran Nguyén Phong GVHD: TS. Luu Ngoc An 1
Pham Tang Phuong



Ung dung phan mém BIM vdo thiét ké cung cdp dién cho Toa nha lam viéc trieong Pai hoc Sie Pham Ki Thudt
Coso 2

1.1.3 Uu diém khi dp dung BIM vao dw dn
Quan 1y dir liéu tap trung: ban s€ khong phai cap nhat thu cong hang loat ban vé
CAD 2D mbi khi du an c6 chinh sira nita. Vi BIM, moi thir s& dién ra mot cach tu dong
va chinh x4c, ban chi can tap trung vao chét luong ciia cdc mo hinh thiét ké 3D.

Thiét ké md hinh truc quan: ca du an s€ dugc dua vao mot mo hinh sb hoa theo
mot céach chi tiét va chinh x4c nhit. Ban c6 thé xem duoc tung thanh phz‘in cua du an,
tirng chi tiét nho nhét tiy theo muirc d6 ciia mo hinh. Chu dau tu s& dé dang c6 duoc mot
cai nhin truc quan nhat vé du an, d6i ngii thiét ké két cau, MEP... d& dang phat hién cac
xung dot, thiét ké tdi vu cac chi tiét trong khong gian cia toa nha.

Tiét kiém chi phi - thoi gian: BIM gitip nha thau, cht dau tu ¢6 mot cai nhin chinh
xéac hon khi uéc luong céc khoang dau tu va chi phi, moi mé hinh trén BIM déu c6 chiéu
sdu va rat chinh xac. Giam thiéu cac khoang phat sinh vé chi phi 1an thoi gian lam viéc
v6i viée quan 1y dir liu ddng nhat, tranh mat méc trong qua trinh luu trir va quan 1y tai
liéu.

Tang kha ning cong tac: BIM gitp sy lién két giira cac phong ban trd nén chit
ché hon, tir thiét ké kién triic, két cdu, MEP, dy toén... tat cd déu lam viéc trén mot md
hinh théng nhat, moi thong tin déu duoc cap nhat thuong xuyén tao thanh mot luéng
thong tin xuyén sudt.

Han ché rti ro: md hinh 3D trong BIM mang day dii cac yéu té ctia mot cong trinh
thue té gitp dé dang phat hién nhitng xung dot giita cac thanh phan trong cong trinh,
han ché cac phat sinh khi thi cong, giam thiéu sai sot.

1.1.4 Bai todn dau tu
- Uu diém ctia BIM 1a khong phai ban cii, tuy nhién viéc chuyén doi tir mot mo
hinh cii (2D) sang m6 hinh méi (BIM) doi hdi doanh nghiép phai c6 nhitng budce
dau tu ban dau twong ddi 16n. Tir chi phi ban quyén phan mém, chuyén gia tu vn
va trién khai, dao tao nhan vién st dung cac phén mém méi, d6i khi doanh nghiép
con can nang cap hé thong may tinh nita.
1.1.5 BIM 3D va cic phin mém bim dwoc sir dung phé bién hién nay

Quy trinh BIM s& xoay quanh cac md hinh sb hoa 3D, va ta can cac phan mém
(BIM Tool) dé thyc hién cong viéc xay dung nhitng mé hinh nay. Mot phan mém
xdy dung mé hinh 3D cho BIM can dat du céc tiéu chi: xdy dung mé hinh 3D,
nhép thong tin cho cac cau kién, cap nhat tuc thoi.

Tuy thudc vao cac nganh khac nhau ma ching ta s& c6 cac phan mém khac nhau.

Bén duéi 1a danh sach cac phan mém diung mo hinh BIM dugc phan chia theo cac

chuyén nganh:
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Kién tric: Revit, ArchiCad, Grasshopper 3D, Rhinoceros, Lumion...

Két cAu: Revit, Tekla, Robot Structural Analysis, Bentley, Staad pro...

Co dién: Revit, Cadewa...

Phan tich nang lugng: Equest, Energy +, Ecotect, GBS, Vasari...

Quan ly duy an: Navisworks Manage (+iConstruct+Synchro), Tekla
Bimsight...

Du toan: Vico, CostX...

Trong d6 Autodesk 1a mot trong nhitng hing phan mém tién phong va dang din

dau trong viéc phat trién cac tmg dung hd tro cho quy trinh BIM. Trong d6

Autodesk Revit dang noi Ién tré thanh mot phan mém khong thé thiéu khi nhac
dén BIM, dic biét 1a BIM 3D. Revit s& hd trg thuc hién trong 3 giai doan chinh:

Thiét ké kién trac (architecture)

Thiét ké két ciu (structure)

Thiét ké co dién (MEP)

Mic du van con mot s6 han ché nhét dinh, nhung phan mém Revit dang khong
ngimg duoc Autodesk cap nhat va bod sung cong véi viéc uu thé khong thé
chdi cii trong viéc ddng bo trong ciing mot hé sinh thai 16n manh:

DPong bo cuc ky chit ché voi AutoCAD (cung 1 hing Autodesk)

Tao thanh mot quy trinh xuyén sudt tir kién trtc, két cau dén MEP trén cing
1 phan mém Revit, han ché t6i da viéc import va export gdy that thoat dir liéu
trude kia.

Lién két v6i cac phan mém khac cua hidng Autodesk nhu: Navisworks,
Infraworks, 3Ds Max, Inventor...

Dir liéu dong bo lién tyc trén mot mo hinh tong, gitp cac ky su ¢ thé cing
thiét ké trén cting mot mo hinh theo thoi gian thuc.

1.1.6 Cac phan mém sir dung trong bao cio:

1.1.6.1 BIM Revit :

Revit 1a mot phan mém duoc nghién ciru va phat trién boi hing Autodesk — mot phan

mém manh mé¢ trong viéc ho trg cho céc kién truc su, ki su xay dung va ki su co di¢n.

Khong chi co thé, Revit con 1a phan mém dugc xay dung dic biét cho BIM (Building

Information Modeling), bao gdm thiét ké kién truc, két ciu xdy dung va thi cong co dién

MEP.

Revit hd tro viéce thiét ké, tao 1ap ho so thiét ké hoan chinh mot cach chinh x4c va nhanh

chong. Bai, bat ki sy thay ddi nao dugce tao ra s& kéo theo nhitng thay ddi cac lién két
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tuong ng cua toan bo du an, bao gdm cac goc nhin mo hinh, cac ban v&, cac mit cit va
mit bang, khong gian, bang thong ké.
1.1.6.2 BIM Naviswork

Muc tiéu chinh Phan mém Navisworks ctia Autodesk phuc vu cho quy trinh BIM,
gitip t6 hop cac dir liéu thiét ké duoc khoi tao tir nhidu ing dung phdn mém BIM riéng
biét, vi du nhu AutoCAD, Revits, Sketchup,...phat hién va giai quyét cac xung dot giita
nhiéu linh vuc nhu két céu, kién trtc, co khi, dién, hé théng éng nudc va an toan chay
no.

Két Luan: Revit va Navisworks 13 hai phan mém c6 thé hd trg nhau trong thiét
ké, phdi hop va quan 1y du 4n xay dung. Trong linh vuc thiét ké hé thdng cung cép dién
cho cong trinh, chung c6 nhimng céng dung cu thé nhu sau:

- BIM Revit:

+ Dung mo hinh hé thong dién 3D bao gdm : Tu dién, thiét bi dién, dudng day,
thiét bi dong cit,...gitp d& quan sat va quan 1y.

+ Gan thong tin k§ thuat: Revit cho phép dinh kém thong tin trong céc thiét bi
nhu cong suit, ma san pham, hang san xut,...giup ich nhiéu cho qua trinh thi
cong.

+ Tao bang théng ké vat tu : Ty dong dém va tong hop cac thiét bi, day dén,
mang cap,...

-  BIM Naviswork :

+ Kiém tra xung dot (tinh ning quan trong nhat) : Dung dé phat hién va cham
gifra cac h¢ théng: dién (MEP), nudc, diéu hoa, két cAu, kién trtc... Giup tranh
16i thiét ké trudc khi thi cong, giam chi phi sira chita, tiét kiém thoi gian.

+ Mo phong tién d¢ thi cong: Két hgp mo hinh 3D véi tién do cong viec (MS

Project, Primavera) dé tao mo phong xay dung theo thoi gian. Giup 1ap ké
hoach thi cong chinh x4c, dé hinh dung trinh tuy xay dung. Hitu ich cho bao

c4o, thuyét trinh vi chu dau tu.
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CHUONG 2 GIOI THIEU VE DU AN TRUONG PAI HQC SU
PHAM Ki THUAT CO SO 2

2.1 Gi6i thiéu vé du 4n

2.1.1 Tong quan vé dw dn:

Tén du an : | Truong Pai hoc Su pham Ki Thuat Da Naclng Coso2
Vi tri du an : | P.Hoa Quy, Q.Ngii Hanh Son, ba Naclng

Chu dau tu : | Pai Hoc Pa Nang

Quy mo : | 5 tang noi

Dién tich khu dat 113510 m?

Mat d6 xay dung .1 44,7%

2.1.2 Yéu ciu cung cdp dién cho toa nha
- Céc hé thong dién trong khuon vién truong dai hoc can dam béo tuan thi day du cac
tiéu chuan k¥ thuat hién hanh, nham duy tri do 6n dinh, an toan va tudi tho thiét bi trong
sudt qué trinh sir dung.
- Pé tiét kiém chi phi dau tu va van hanh, viéc bd tri 6 cim, cong tac trong timg khong
gian chirc ning nhu phong hoc, phong thi nghiém, phong may, thu vién... can dugc tinh
toan hop 1y, tranh 1ap dit du thira. Chang han, mdi phong hoc chi nén trang bi sb luong
6 cam, cong tic tbi thiéu dap Gmg nhu cau sir dung giang day va hoc tap, tranh lang phi.
- Viéc thiét ké hé théng dién hop 1y con gop phan quan trong trong viéc thuc hién chinh
sach st dung ning luong tiét kiém va hiéu qua trong cac co sd gido duc
- Cép truc ngang trong khudn vién truong duoc bd tri trong mang cap dit trén tran gia
hanh lang céc ting, tir ta dién tAng (sau ti tong) dén cac ti phan phdi tai cac khu vuc sir
dung nhu giang duong, phong thi nghiém, vin phong khoa, thu vién... Hé thong céap sir
dung cép di¢n mdt s¢1 boc cach dién Cu/PVC. Cép nguén cho céc thiét bi 6 cim st dung
day 2x2,5mm?, con dén chiéu sang va quat sir dung day 2x1,5mm? Cap dién cho diéu
hoa, bom nudc ndng, mady moc thi nghiém chon day 2x2,5mm? hoac 16n hon tuy cong
suat thiét bi.
- Céc dé xuit vé thiét ké va vat tu déu hudng t6i muc tiéu tiét kiém chi phi du tu xay
dung nhung van dam bao chit lugng, phi hop véi ngan sach dau tu cong va dic diém

van hanh cua truong dai hoc.
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CHUONG 3 THIET KE HE THONG PIEN CHO TOA NHA

3.1 Xéc dinh céng suit tinh toan phu tai cho toa nha
3.1.1 Xdc dinh céng suit cho cdc ting
3.1.1.1 Xdc dinh céng suét phu tdi chiéu sdng cho cdc ting
- Phong v¢ sinh
Yéu cau d roi 14 200 lux. Theo tiéu chuan TCXDVN 22/2016/BYT:
Dién tich: 20 m?
Chiéu cao: 4,2 m
- Chon kiéu chiéu sang:
Chon dén DLC-24T ctia MPE c¢6 cac thong sd sau:
Bdng 3.1 Théng sé den

Cong suat Quang thong | Hiéu suét Tuobi tho Kich thuoéc

24W 2880 Im 0,88 30000h 0200/0225 mm

- Chiéu cao mit ban lam vi¢c: hi,=0,8 m
- Xéc dinh chiéu cao treo dén:
h=H — h,=42—-08=3,6m
- Ti s6 n/h=0,8 (Bang 3.6 [TL1])
- Khoang cach gittacacdéen n= 0,8 X 3,6 = 2,88m
> Ta bd tri 2 hang dén theo chiéu doc, 2 hang dén theo chiéu ngang. Vay khoang
cach theo chiéu ngang 14 n=m, theo chiéu doc 1a m= m
- Kiém tra

- Kiém tra theo diéu kién:

<g<—-va—<p<

o NS

m m
3 2
2 2

—qu—vé3SpS

3 2 2
Cin ctr ¢l vao dic diém cta noi that chiéu sang c6 thé coi hé s phan xa cia tran, tudng
va san tuong ung la 80:70:30

3,7 X 5,2
Ko =36% 37 +52)
Nén ta chon chi s6 khong gian Kig = 0,8 ta tim dugc h¢ s6 str dung den Ksq = 0,35. H¢

= 0,6004

s6 du trir 1dy bang Ka = 1,2.
Xéc dinh quang thong tong:
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E,.xSxKg 200x20x1,2
Fy =-- = = 15584,4116 (1
D Kog XN 0,35 x 0,88 (Im)
) luong dén can thiét: N = fy _ 15584416 _ 5,4
Fq4 2880

Chon N = 6 bong.
Tinh d0 roi khi lam viéc
FgXxNxnxK,; 2880x5x0,88x0,35
= = = 221,76 lux > 200 lux
S X Ky, 20 x 1,2

“1mE

Hinh 3.1 Két qua mé phéng dg roi yéu cau ciia hoi truong
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Hinh 3.2 Két qua mé phong dé roi yéu cau hji truong

Nhu vay h¢ thong chiéu sdng ddm bao yéu cau can thiét va so6 lugng dén nhu bang sau:

Bang 3.2 Loai den
Dién tich (m2) | Chiéucao | Poroilux yéucau | Loaidén S6 Lugng
(m) (lux)
20 4,2 200 DLC 6
Bang 3.3 Tong két tang 1
Béng tong két tang 1:
R . Cong suat B Tong
Tén Loai den SO luong | | P
(W) cong suat
Phong WC
B MPE DLC - 24T 24 96
nir 1
Phong WC
B MPE DLC - 24T 24 96
nir 2
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Phong WC nam
. MPE DLC - 24T 24 6 144
Phong WC nam
5 MPE DLC — 24T 24 6 144
PHILIPS CLEANROOM
Phong dao tao 60 9 540
CR434B
Phong giao dich PHILIPS CLEANROOM
60 6 360
dao tao CR434B
PHILIPS CLEANROOM
Trung tam CIT 60 6 360
CR434B
Phong cong tac PHILIPS CLEANROOM
. _ 60 9 540
sinh vién CR434B
Giao dich cong PHILIPS CLEANROOM
60 6 360
tac SV CR434B
Giao dich HC — PHILIPS CLEANROOM
60 6 360
van phong CR434B
Giao dich TC& PHILIPS CLEANROOM
60 4 240
thu quy CR434B
Ké hoach tai PHILIPS CLEANROOM
60 4 240
chinh CR434B
Phong TT phap PHILIPS CLEANROOM
L 60 9 540
ché thi dua CR434B
PHILIPS CLEANROOM
VP doan TN 60 9 540
CR434B
Phong t6 chirc PHILIPS CLEANROOM
60 10 600
hanh chinh CR434B
PHILIPS CLEANROOM
Phong K7 thuat 60 2 120
CR434B
. PHILIPS CLEANROOM
Phong Y té 60 4 240
CR434B
PHILIPS DN140B IA1 D216 22 15 330
Hoi truong PHILIPS BY121P G4 PSD 146 23 3358
PHILIPS BY120P G4 PSD 69 4 276
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MPE MNT-120T 18 4 72
Sanh tang MPE DLC — 24T 24 55 1320
Tong cong 195 9626

- Téng 2:
Tinh toan cho phong truyén théng 80 m?:
Yéu cau dd roi 1a 500 lux. Theo tiéu chudn TCXDVN 22/2016/BYT
Dién tich: 80 m? (11,55 x 7)
Chiéu cao: 3,6m
Chon kiéu chiéu sang:
Chon dén CLEANROOM CR434B ctia PHILIPS c¢6 cac thong so sau:
Bang 3.4: Théng sé dén tang 2

Cong suat Quang thong Hiéu suat Tuoi tho Kich thude
60W 6300 Im 0,88 30000h 600mmx600mm

Chiéu cao mit ban 1am viéc : hiy = 0,8
Xac dinh chiéu cao treo dén :

H=H — hlv= 36 — 08 = 2,8m
Tis6 n/h=0,8
Khoang céch gitra cac den:

n = 0,8x 2,8 = 224m

Ta b6 tri 3 hang dén theo chiéu doc va 4 hang dén theo chiéu ngang. Vay khoang cach
theo chiéu ngang 1a n = 2,24 m, theo chiéu doc la m = 1,8 m.
Kiém tra

Kiém tra theo diéu kién:

P
3=4=3Va53=bP=5
2,24 2, 2 2
<1,025 < Va§S0,875 SE

Can ctr vao dac diém cua ndi that ta ¢6 thé coi hé s6 phan xa cua tran, tuong va san

tuong trng 1a 80:70:30

K. = 11,55 x 7 _ 1557
728 x%x (11,55+7)
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Nén ta chon chi sb khong gian Ky, = 2 ta tim dugc hé s6 sir dung cua den K =0,81. H¢
s du trit Kae = 1,2
Xéc dinh tong quang thong:

Eye XS X Kg 500X 7% 11,55 % 1,2
T Kygxn 0,88 x 0,81

S6 lugng dén can thiét:

Fy

= 67340,067 (Im)

Fy  67340,067

N = = = 10,689
Fy4 6300
Chon N = 12 bong:
Tinh d6 roi:
Fs4XNXxnxKg 6300x12x0,88x0,81
= = = 561,33 lux > 500 lux
S X Ky, 80 x 1,2
Nhu vy hé théng chiéu sang dam bao yéu cau can thiét va sé luong dén nhu trong bang
sau:
Badng 3.5: Bang thong ké phu tdi chiéu sang tang 2
Bang tong két ting 2:
) . Cong suat p Tong
Tén Loai dén SO luong | | .
(W) cong suat
Phong WC
R MPE DLC — 24T 24 4 96
nir 1
Phong WC
R MPE DLC - 24T 24 4 96
nir 2
Phong WC nam
. MPE DLC - 24T 24 6 144
Phong WC nam
5 MPE DLC - 24T 24 6 144
PHILIPS CLEANROOM
Phong hop 1 60 12 720
CR434B
PHILIPS CLEANROOM
Phong hop 2 60 12 720
CR434B
Phong truyén PHILIPS CLEANROOM
. 60 16 960
thong CR434B
. . PHILIPS CLEANROOM
Ban gidm hiéu 1 60 4 240
CR434B
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o PHILIPS CLEANROOM
Ban giam hiéu 2 60 4 240
CR434B
o PHILIPS CLEANROOM
Ban giam hiéu 3 60 2 120
CR434B
. PHILIPS CLEANROOM
Phong khach 60 2 120
CR434B
PHILIPS CLEANROOM
Phong K7 thuat 60 2 120
CR434B
Van phong PHILIPS CLEANROOM
60 4 240
béang uy - Cb CR434B
Phong Co s¢ vat PHILIPS CLEANROOM
. 60 9 540
chat CR434B
Phong khoa hoc PHILIPS CLEANROOM 60 9 540
& HTQT CR434B
Phong khéo thi PHILIPS CLEANROOM 60 6 360
dam bao CLGD CR434B
TT CNTT & PHILIPS CLEANROOM
. 60 6 360
truyén thong CR434B
Hoi trudng ting
5 PHILIPS BY121P G4 PSD 146 9 1314
Sanh tang MPE DLC — 24T 24 39 936
Tong cong 156 | 8010
- Téang3:
Badng 3.6: Bang thong ké phu tdi chiéu sdng ting 3
Béng tong két tang 3:
) . Cong suat B Tong
Tén Loai den SO luong | | P
(W) cong suat
Phong WC
B MPE DLC - 24T 24 4 96
nit 1
Phong WC
. MPE DLC - 24T 24 4 96
nir
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Phong WC nam
. MPE DLC - 24T 24 6 144
Phong WC nam
5 MPE DLC — 24T 24 6 144
Khoa cong ngh¢ PHILIPS CLEANROOM
N 60 9 540
phan mém 1 CR434B
Khoa cong ngh¢ PHILIPS CLEANROOM
N 60 18 1080
phan mém 2 CR434B
Khoa cong ngh¢ PHILIPS CLEANROOM
N 60 8 480
phan mém 3 CR434B
Khoa cong ngh¢ PHILIPS CLEANROOM
s 60 6 360
phan mém 4 CR434B
Khoa cong ngh¢ PHILIPS CLEANROOM
s 60 9 540
phan mém 5 CR434B
Phong chuyén PHILIPS CLEANROOM
. 60 10 600
de CR434B
Khoa khoa hoc PHILIPS CLEANROOM
60 9 540
may tinh 1 CR434B
Khoa khoa hoc PHILIPS CLEANROOM
60 9 540
may tinh 2 CR434B
Khoa khoa hoc PHILIPS CLEANROOM
60 10 600
may tinh 3 CR434B
Khoa khoa hoc PHILIPS CLEANROOM
60 10 600
may tinh 4 CR434B
Sanh tang MPE DLC — 24T 24 34 816
Tong cong 152 7176
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- Tang 4:
Bdng 3.7: Bang thong ké chiéu sang tang 4
. L. Cong suit | S6 Téng
Phong Loai dén o
W) lwgng cong
suit (W)
Phong Khoa k¥ PHILIPS CLEANROOM
o 60 9 540
thuat may tinh CR434B
Phong Khoa k¥
PHILIPS CLEANROOM
thuat may tinh 60 9 540
CR434B
2
Phong Khoa k¥ PHILIPS CLEANROOM
60 10 600
thuat may tinh CR434B
Phong Khoa k¥
PHILIPS CLEANROOM
thuat may tinh 60 10 600
CR434B
2
Phong Khoa
_ x PHILIPS CLEANROOM
dién tr vién 60 12 720
CR434B
thong
Phong Khoa
. x PHILIPS CLEANROOM
dién tir vien 60 10 600
CR434B
thong
Phong chuyén PHILIPS CLEANROOM
3 60 10 600
de CR434B
Phong khoa tin PHILIPS CLEANROOM
60 12 720
hoc CR434B
Phong khoa tin PHILIPS CLEANROOM
60 16 960
hoc 2 CR434B
Phong Khoa
5 PHILIPS CLEANROOM
mang-Truyén 60 9 540
CR434B
thong
Phong Khoa
5 PHILIPS CLEANROOM
mang-Truyén 60 9 540
CR434B
thong 2
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Phong Khoa
. PHILIPS CLEANROOM
mang-Truyén 60 10 600
) CR434B
thong
Phong Khoa
. PHILIPS CLEANROOM
mang-Truyén 60 10 600
CR434B
thong 2
Phong vé sinh
MPE DLC - 24T 24 4 96
nam
Phong vé sinh
. MPE DLC - 24T 24 4 96
nir
Phong vé sinh
MPE DLC - 24T 24 4 96
nam 2
Phong vé sinh
. MPE DLC - 24T 24 4 96
nir 2
DH 1 MPE DLC - 24T 24 2 48
DH 2 MPE DLC - 24T 24 2 48
Cau thang MPE DLC — 24T 24 2 48
CAu thang 2 MPE DLC - 24T 24 2 48
Hanh Lang MPE DLC - 24T 24 34 816
Tong cong 194 9552
- Tang5:
Bdng 3.8: Bang thong ké chiéu sang tang 5
. p Tong
. L. Cong suat So R
Phong Loai dén cong
W) | lugng ]
suat
(W)
Phong Chuyén PHILIPS CLEANROOM 60 16
dé CR434B 960
Phong Khoa hé
. _ PHILIPS CLEANROOM
thong thong tin 60 10
L CR434B 600
kinh té
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Phong Khoa hé
. _ PHILIPS CLEANROOM
thong thong tin 60 10 600
D CR434B
kinh té 2
Phong Khoa
_ PHILIPS CLEANROOM
thuong mai 60 12 720
o CR434B
dién tr
Phong Khoa
_ PHILIPS CLEANROOM
thuong mai 60 12 720
, CR434B
dién tir 2
Phong Khoa
. PHILIPS CLEANROOM
quan tri kinh 60 12 720
CR434B
doanh
Phong Khoa
. PHILIPS CLEANROOM
quan tri kinh 60 8 480
CR434B
doanh
Phong Khoa
. PHILIPS CLEANROOM
quan tri kinh 60 10 600
CR434B
doanh
Phong khoa PHILIPS CLEANROOM
60 4 240
GDTC CR434B
Phong Khoa ké PHILIPS CLEANROOM
_ 60 9 540
toan tin hoc CR434B
Phong Khoa ké PHILIPS CLEANROOM
_ 60 9 540
toan tin hoc 2 CR434B
Phong Khoa ké PHILIPS CLEANROOM
_ 60 10 600
toan tin hoc CR434B
Phong Khoa ké PHILIPS CLEANROOM
_ 60 10 600
toan tin hoc 2 CR434B
Phong v¢ sinh
MPE DLC - 24T 24 4 96
nam
Phong v¢ sinh
. MPE DLC - 24T 24 4 96
nir
Phong v¢ sinh
MPE DLC - 24T 24 4 96

nam 2

SVTH: Tran Nguyén Phong
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Phong vé sinh

o MPE DLC — 24T 24 4 96

DH 1 MPE DLC — 24T 24 2 48

DH2 MPE DLC — 24T 24 2 48

Cau thang MPE DLC — 24T 24 2 48

CAu thang 2 MPE DLC — 24T 24 2 48
Hanh Lang MPE DLC — 24T 24 34 816
Tong cong 190 9312

3.1.1.2 Tinh todn cong sudt phu tdi dong lwc cho cdc ting
- Phu tai dong lyc tang 1
Badng 3.9: Phu tdi dong lyc tang 1

Tang 1:
Tong cong suit
STT Tén thiét bi S6 lwong | Cong suat | Kdt (W)
1 O cam 64 2200 0,5 70400
2 Camera giam sat 6 10 1 60
3 May lanh 24 1492 1 38972
4 Bo phat wifi 5 15 1 75
5 May tinh 32 200 1 6400
6 May chiéu 1 200 1 200
7 May in 20 1500 1 30000
8 Quat 21 100 1 2100
Tong Cong 148207

- Phu tai dong luc tﬁng 2:
Bdng 3.10: Phy tai dong lic tang 2

Tang 2:
Tong cong suat
STT Tén thiét bi S6 lwong | Cong suat | Kdt (W)

1 O cam 49 2200 0,5 53900

2 Camera giam sat 4 10 1 40

3 May lanh 20 1492 1 29840

4 B phat wifi 5 15 1 75

SVTH: Tran Nguyén Phong GVHD: TS. Luu Ngoc An 17
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5 May tinh 16 200 1 3200
6 May chiéu 3 200 1 600
7 May in 10 1500 1 15000
8 Quat 28 100 1 2800
Téng Cong 105455

- Phu tai dong luc tang 3:

Badng 3.11: Phy tdi déng lic tang 3

Tang 3:
Tong cong suit
STT Tén thiét bi S6 lwong | Cong suat | Kdt (W)
1 O cam 57 2200 0,5 29700
2 Camera giam sat 4 10 1 40
3 May lanh 24 1492 1 35808
4 Bo phat wifi 4 15 1 75
5 May chiéu 10 200 1 2000
6 Quat 41 100 1 41000
Tong Cong 108623

- Phu tai dong luc tang 4:

Bang 3.12: Phu tai dong luc tc”ing 4

Tang 4:
. . A . Tong cong suat
STT Tén thiét bi So lwgng | Cong suat | Kdt W)
1 O cam 75 2200 0,5 82500
2 Camera gidm sat 4 10 1 40
3 May lanh 22 1492 1 32824
4 B6 phat wifi 5 15 1 75
5 May chiéu 13 200 1 2600
6 Quat 52 100 1 5200
Téong Cong 123169

SVTH: Tran Nguyén Phong
Pham Tang Phuong

GVHD: TS. Luu Ngoc An
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- Phu tai dong luc téng 5
Bang 3.13: Phu tdi dong lyc tang 5

T?lng 5:
. . . Tong cong suit
STT Tén thiét bi So lwgng | Cong suat | Kdt W)
1 O cam 75 2200 0,5 82500
2 Camera giam sat 4 10 1 40
3 May lanh 23 1492 1 34316
4 B phat wifi 5 15 1 75
5 May chiéu 13 200 1 2600
6 Quat 50 100 1 5000
Tong Cong 124531

Cong suét tinh toan cho cac tang:
Cong suét tinh toan cho toda nha duoc xac dinh theo cong thirc:
Py = Pes + Ppy,
Trong do6:
- Ppr : Cong suat tinh toan (kW) ctia phu tai dong luc cia cac ting;
- Pcs : Cong suat tinh toan (kW) ctia phu tai chiéu sang ciia cac ting.
Tang 1:
- Tong cong suét cua tang 1:
Pyt = Peg + Py, = 9626 + 148207 = 157833 (W)
Cong suét tinh toan cua tang 1: ke = 0,78
P+ = 157833 x 0,78 = 123109.74 (W) = 123,11 (kW)
Tang 2:
- Tong cong suét cia tang 2:
Py = Pcs + Py, = 8010 + 105455 = 113465 (W)
Cong suét tinh toan cua ting 2: ke = 0,78
P, +1 = 113465 x 0,78 = 88502,7(W)
Tang 3:
- Tong cong suét ciia ting 3:
Pyt = Pes + Py, = 7176 + 108623 = 115799 (W)
Cong suit tinh toan cua tAng 3: ke = 0,78
P +1 = 115799 x 0,78 = 90323,22 (W)
Tang 4:

SVTH: Tran Nguyén Phong
Pham Tang Phuong

GVHD: TS. Luu Ngoc An
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- Tbng cong suit cua tang 4:
Pt = Pcs + Pp;, = 9552 + 123169 = 132721(W)
Cong suét tinh toan cua tang 4: ke = 0,78
Py q = 132721 % 0,78 = 103522,38 (W)
Tr:ing S:

- Tong cong suat cua tang 5:

Pyt = Peg + Py, = 9312 + 124531 = 133843(W)
Cong suit tinh toan cua tang: ka = 0,78
P +1 = 133843 x 0,78 = 104397,54 (W)

Bang tong két cong suit phu tai ctia cac tang:

Bang 3.14: Téng cong sudt phy tdi cia cdc tang

STT Tén phu tai YPy (kW) ¥Su (kVA) cos®
1 Tang 1 123,11 153,89 0,8
2 Tang 2 88,5 110,625 0,8
3 Tang 3 90,32 112,9 0,8
4 Tang 4 103,52 1294 0,8
5 Tang 5 104,4 130,5 0,8
Tong cong 509,85 637,315

3.1.2 Xdc dinh céng sudt tinh todn cho phu tdi cong trinh:
Tu TL3 ta c6 cong thure Cong suat tinh toan cua phu tai dong luc trong cong trinh duogc
tinh nhu sau:
Pcs = Pry + Ppr + Ppy
Trong do:
e Pcr: Cong suit tinh toan (kW) cua phu tai cong trinh;
e Prum: Cong suit tinh toan (kW) ctia nhém phu tai thang mdy trong cong
trinh;
e Ppr: Cong suit tinh toan (kW) ctia nhém phu tai bom nudc, thong gio
trong cong trinh;
e Ppu : Cong suat tinh toan (kW) ctia nhém phuy tai diéu hoa trung tim hoic
ban trung tam trong cong trinh.
3.1.2.1Céng suit tinh todn ciia nhém phu tai bom nwéc, théng gio:
Cong suat tinh toan clia nhom phu tai bom nuéc, thong gié (dong co bom nudc,

quat thong gi6 va céc thiét bi khac) dugc xac dinh theo biéu thirc sau:

SVTH: Tran Nguyén Phong
Pham Tang Phuong
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Ppr = K, X ZPBT

Trong do:

o Kyc: Hé s sir dung 16n nhat cia nhom phu tai bom nuéc;

e n: S dong co;

e Pgqi: Cong suét dién dinh mtc (kW) ciia dong co bom nudc, quat thong

gio thu i.

St dung 1 may bom nudc ting ap, 1 may bom chit thai va may bom PCCC c6
théng sb nhu sau:

Bdng 3.15: Cong sudt phu tdi dong luc mdy bom

STT Tén S6 Luong Pdm (kW) | ZPdm (kW)
1 May bom nudc tang ap 1 7,5 7,5
2 May bom chét thai 1 4 4
3 May bom pcce 1 75 75
5 May bom trung chuyén 1 15 15
Tong cong 101,5

Theo TL3 ta ¢6 hé s6 Kyc= 0,75
Per = Ky X Zpdm = 0,75 % 101,5 = 76,125 (kW)

Prr 76,125
St = = = 95,157 (kVA
T cos@ 0,8 ( )

3.1.2.2Céng sudt tinh todn nhom phu tdi thang mdy:

Cong suit tinh toan ctia nhom phu tai thang may dugc tinh theo cong thic:

n
Pry :KyC'ani- Py + Py,
i=1
Trong do:
e Prum: Cong suat tinh toan (kW) ctia nhoém phu tai thang may;
e Pui: Cong suit dién dinh mirc (kW) cta dong co kéo thang mat thi i;
e Py : Cong sudt (kW) tiéu thu cua cac khi cu diéu khién va cac dén dién trong
thang may thtr i, néu khong c6 s liéu cu thé c6 thé 14y gia tri Pgi = 0,1Px;
e Pyi: Hé sd gian doan cua dong co dién theo i lich thang may thtr i néu khong co
sO liéu cu thé c6 thé 1ay gia tri cia Pyi= 1;
o Kyc: Hé s6 yéu cau cia nhom phu tai thang may.

St dung 1 thang may di lai cho 5 ting co théng so sau:

SVTH: Tran Nguyén Phong GVHD: TS. Luu Ngoc An 21
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Bdng 3.16: Cong sudt phu tdi thang mdy
STT Tén S6 lwong Pam (KW) TPam (KW)
1 Thang may khach 1 11 11

Theo TL3 ta co6 hé $0 Kye=1, K= 0,9, cosen = 0,75:
Prv= 1% [(11 x V1) + 1,1] = 12,1 (kW)
Prr=Kg4 X Pryy = 0,9 X 12,1 = 10,89 (kW)

Prr 10,89
cosQ 0,75

STT = = 14,52 (kW)

3.1.2.3Céng sudt tinh todn nhém phu tdi quat thong gio:
Bang 3.17: Cong sudt phu tdi quat thong gié

STT Tén S6 YPdm (kW) cos®
lwgng

1 | Quat thong gi6 10 20 0,75

Tong cong 20

Z Py, = 20 (kW)

Prr =ZPBH =20 (kW)
Prr 20
Spp = —— = —== 26,667 (kW
T cosgp 0,75 (k)
3.1.2.4Bing tong két cong sudt phu tdi ciia cdc cong trinh:

Bang 3.18: Céng sudt phu tdi cong trinh

STT Tén phu tai >Ptt (kW) ¥Stt (kVA) Cos®

Thang may 10,89 14,52 0,9

2 May bom 76,125 95,157 0,8

3 Quat 20 26,667 0,75

Tong cong 107,015 136,344

3.1.3 Cong suit tinh todn toan toa nha:

Bang 3.19: Céng sudt tinh todn toa nha

STT Tén phu tai TP« (kW) >Sw (kVA)

1 Phu tai cong trinh 107,015 136,344

2 Phu tai cic tang 509,85 637,315

Tong cong 616,865 773,659

SVTH: Tran Nguyén Phong GVHD: TS. Luu Ngoc An
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3.2 Tinh chon thiét bi dién
3.2.1 Tinh chon mdy bién dp va mdy phdt:
3.2.1.1Mady bién dp:
Véi diéu kién:
Smba = Set = 773,659 (kVA)
Ta chon Méy bién 4p 3 pha 1000kVA do VINTEC san xuat c6 cac thong s sau:
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Hinh 3.3 May bién dp

Bdng 3.20: Théng so mdy bién dp

STT Mo ta Pon vi Pic tinh
1 Cong suét kVA 1000
2 bién ap kV 22/0,4
3 Tén so: Hz 50
4 T6 dau day Ydyn-12-11
5 Vat liéu ché tao cudn day Déng
(cudn cao va ha)
6 Tiéu chuan ché tao IEC 76
Str dung: Trong nha, ngoai troi; lam ngudi bang
khong khi va dau tuan hoan tu nhién
SVTH: Tran Nguyén Phong GVHD: TS. Luu Ngoc An 23
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Tén hao khong tai w Po <980
Tén hao ngan mach & w Pk<8
75°C:
10 Dién ap ngin mach Uk% = 6%
11 Kich thudc may (mm): mm Cao H=1.900
Dai L = 1800
Rong W =1.100

12 Khoang cach banh xe: mm 820
13 Khéi lugng dau kg 710
14 Khéi luong tong kg 3.460

3.2.1.2May phat duw phong:

- Chon may bién ap du phong theo cong suit phu tai cong trinh toa nha:
Smf = Steee = 136,344 (kVA)
- Ta chon may phat dién Cummins 206 kVA VNG206CS

Hinh 3.4: May phat dién

SVTH: Tran Nguyén Phong
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Bdng 3.21: Théng s6 mdy phat dw phong

STT Mo ta Pon vi Pac tinh
1 Cong suit lién tuc kVA 188
2 Cong sut du phong kVA 206
3 Model dong co 6LTAAS8.9G2
4 Sd pha
5 Dién 4p/ Tan sb V/Hz 380-220V/50Hz
6 Téc d6 vong quay Vong/phut 1500
7 Hé s cong suat Cosp= 0.8

3.2.2 Tinh chon aptomat
- Piéu kién chon aptomat
Uama 2 Uam.
Tama = Iee
Icam 2 Iy
Trong do:
Ugmy: Pién ap dinh mirc cua luéi ha ap (0,4 kV)
Ugma : Pién 4p dinh muc cua aptomat (Kv)
I4ma - DoOng dién dinh mirc cua Aptomat (A)
I;; . Dong dién tinh todn

L. 4m : Dong cat dinh mirc

Iye = \/3—itgdm (4)
Ptt
" cosep
3.2.2.1Ting 1 (DBI1):
Dong dién tinh todn cta tang 1:
St 153890 — 233812 (4)

I, = =
T V3U,, V3380

Lya chon aptomat do Mitsubitshi ché tao loai 3 cuc + N ¢6 thong $6:

Bdng 3.22: Théng sé aptomat tii DB1

Loai Uam (V) Iam (A)

Leam (KA)

SVTH: Tran Nguyén Phong GVHD: TS. Luu Ngoc An
Pham Tang Phuong

25




Ung dung phan mém BIM vdo thiét ké cung cdp dién cho Toa nha lam viéc trieong Pai hoc Sie Pham Ki Thudt

Coso 2
NF400-CW 380 300 36
3.2.2.2Tang 2 (DB2):
Dong dién tinh toan cua tang 2:
Stt 110625

I, = = = 168,077 (4)
“ T V3U;, V3380

Lya chon aptomat do Mitsubitshi ché tao loai 3 cuc + N ¢6 thong $6:
Bdng 3.23: Théng sé aptomat tit DB2

Loai Udm (V) Lam (A) Leam (KA)
NF200-SGV 380 200 36
3.2.2.3Ting 3 (DB3):

Dong dién tinh toan cua tang 3:
I, = St _ 112900
V3 Usm V3380
Lua chon aptomat do Mitsubitshi ché tao loai 3 cuc + N ¢ thong $6:
Bang 3.24: Théng sé aptomat tii DB3

= 171,534 (4)

Loai Uam (V) Tam (A) Team (KA)
NF200-SGV 380 200 36
3.2.2.4Tang 4 (DB4):

Dong dién tinh toan cia ting 4:
I See 129400
T V3UL,, V3380
Lya chon aptomat do Mitsubitshi ché tao loai 3 cuc + N ¢b thong $6:
Badng 3.25: Théng sé aptomat tit DB4

= 196,603 (A)

L()i.li Udam (V) Lam (A) Leam (kA)

NF200-SGV 380 200 36

3.2.2.5Tang 5 (DB5):
Dong dién tinh toan cia ting 5:
. __Se__ 130500
T V3U,, V3380

= 198,274 (4)
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Lua chon aptomat do Mitsubitshi ché tao loai 3 cuc + N ¢ thong $6:
Bdng 3.26: Théng sé aptomat tit DBS

NF200-SGV 380 200 36
3.2.2.6DB mady bom:

Dong dién tinh toén:
L See 95157
V3 U, V3380
Lya chon aptomat do Mitsubitshi ché tao loai 3 cuc + N ¢6 thong $6:

= 144,576 (A)

Bdng 3.27: Théng sé aptomat tii DB mdy bom

LOZ.ll Udm (V) Lam (A) Leam (kA)
NF200-SGV 380 200 36
3.2.2.7DB thang may:

Dong dién tinh toan:
L See 14520
V3 UL, V3380
Lya chon aptomat do Mitsubitshi ché tao loai 3 cuc + N ¢b thong $6:

= 22,061 (4)

Bdng 3.28: Théng so aptomat tii DB thang mdy

Loai Uam (V) Lam (A) Leam (KA)

NF63-SV 380 30 36

3.2.2.8DB Diéu hoa khong khi:
Dong di¢n tinh toan:
Lo St 26667
T V3Us, V3380
Lua chon aptomat do Mitsubitshi ché tao loai 3 cuc + N ¢6 thong $6:
Bang 3.29: Théng sé aptomat DB Piéu hoa khong khi

= 40,516 (A)

LOi.ll Udam (V) Lam (A) Leam (kA)

N50-SGV 380 50 36

3.2.2.9Aptomat mdy phat:

Dong dién tinh toan:
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L __Sa__ 380
T V3U,, V304

Lua chon aptomat do Mitsubitshi ché tao loai 3 cuc + N ¢ thong $6:

= 548,483(4)

Bang 3.30: Théng sé aptomat mdy phat

Loai Uam (V) Lam (A) Leam (KA)
NF630-CW 380 600 65
3.2.2.10 Aptomat mdy bién dp:
Dong dién tinh toan:
Iy = \/;Zam = \/1;(;?4 = 1443,376 (4)
Lya chon aptomat do Mitsubitshi ché tao loai 3 cuc + N ¢b thong $6:
Badng 3.31: Théng sé aptomat mdy bién dp
Loai Uam (V) Lam (A) Leam (KA)
NF1600-SEW 380 1600 85
3.2.2.11 Aptomat tong cdc tang:
Dong dién tinh toan:
Iy = \/3_5‘;% = 33;;;(‘? = 968,30 (A)
Lya chon aptomat do Mitsubitshi ché tao loai 3 cuc + N ¢b thong $6:
Badng 3.32: Théng sé aptomat tong cdc tang
Loai Uam (V) Lam (A) Leam (KA)
NF1000-SEW 380 1000 85
Badng 3.33: Théng sé aptomat cdc tang
N LOAI Icam
TEN : Uam (V) | Iam (A)
APTOMAT (kA)
DB.1 NF400-CW 380 300 36
DB.2 NF250-SGV 380 250 36
DB.3 NF250-SGV 380 250 36
DB.4 NF250-SGV 380 250 36
DB.5 NF250-SGV 380 250 36
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DB. May bom NF250-SGV 380 250 36
DB. Thang may NF63-SV 380 30 36
DB. May phat NF630-CW 380 600 65
DB. My bién ap NF1600-SEW 380 1600 85

3.2.3 Tinh ngin mach

3.2.3.1Tinh todn dong ngin mach tai diém N1:

- Tbng trd ciia MBA:
) APN%UZ . UN%UZ 8,15x0,42 . 6X0,42
Zp = Ry + jXp = —2dm 5 103 4 jA——dm — —x 103 +j——x10
S% B SdmB 1000 1000

= 1,304 + j9,6(mQ)
Téng tro ciia doan day:
Zg=Ry+jXs= (rg+jxo) XL =(0,0754+0,1) x 10 x 1073
= 0,754 +j0,01 (mQ)
Téng tré ngan mach:
Zy1=Zg+Z; = 2,058+ 9,61 (mQ)
Dong dién ngan mach:
Iy = Uim _ 380
V3Zy: V3 x4/2,0582 + 9,612
Dong dién ngin mach xung kich:
v = 1,3 XV2 X1y, = 1,3 x V2 x 22,324 = 41,042 (kA)

= 22,324 (kA)

3.2.3.2Tinh todn dong ngin mach tai diém N2:

Téng trg doan day:

Zg=Ry+jX;= (ry+jxo) XL =1(0,727 +j0,1) x 10 x 1073

=727+ 1 (mQ)

Téng tré ngan mach:
Zny =Zy1 +Z4 =2,058+/9,61+ 7,27 +j1=9,328+;10,61 (mQ)
Dong dién ngan mach:

Uim 380
V3Zy: V3 x1/9,3282 + 10,612
Dong dién xung kich:

ievi = 1,3 X V2 X 1Iy; = 1,3 x V2 x 15,53 = 28,55 (kA)

= 15,53 (kA)

INl

3.2.3.3Tinh todn dong ngin mach tai diém N6:
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Téng trd doan day:
Zy=Rs+jX;=(ryg+jx,) XL =1(0268 +,0,1) x 10 x 1073
= 2,68 +j1 (mQ)
Téng tré ngin mach:
Zy, =Zn1+Z4 =2,058+/9,61+ 2,68+ 1 =4,738+;10,61 (mQ)

- Dong dién ngan mach:

Iy, = —oam_ _ 580 = 18,88(k4)
UVBZy V3 x4 [4,7382 + 10,612
- Dong dién xung kich:

bev: = 1,3 X V2 X1y, = 1,3 x V2 x 18,88 = 34,71 (kA)
3.2.3.4 Tinh todn dong ngin mach tai diém N7:
- Tong trd doan day:
Zy=Ry+jX; = (ry+jx,) XL =(0,0754 +j0,1) x 15 x 1073
= 1,131+ 1,5 (mQ)
- Tong tré ngan mach:
Znz = Zy1+ Zg = 2,058 +j9,61 + 1,31 + j1,5 = 3,189 + j11,11 (mQ)
- Dong dién ngan mach:
Uim 380
V3Zy:, V3 x/3,1892 + 11,112
- Dong dién xung kich:
iev: = 1,3 X V2 X Iy, = 1,3 x /2 x 18,98 = 34,89 (kA)

= 18,98 (kA)

IN1

3.2.3.5Tinh todn dong ngin mach tai diém N8:
- Tong trd doan day:
Zy=Ry+jX; = (ry+jxy) xL=(183 +;0,1) x 10 x 1073
=0,0183 + 1 (mQ)
- Tbng trd ngan mach:
Znz = Zyy + Z4 = 2,058 +j9,61 + 0,0183 + j1 = 2,0763 + j10,61 (mQ)

- Dong dién ngan mach:

Iy, = —2m_ _ 580 = 20,29 (kA)
"UVBZy V3 x42,0763% + 10,612
- Dong dién xung kich:

v = 1,3 XV2 X1y, = 1,3 xV/2 x 20,29 = 37,302 (kA)

3.2.3.6Tinh todn dong ngin mach tai diém N9
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- Tbng trd doan day:
Zg=Rg+jX;=(ryg+jx,) XL =1(0524 +,0,1) x 10 x 1073
=542 +j1 (mQ)
- Tbng trd ngan mach:
Zny =Zy1+Z4 = 2,05849,61+ 542+ j1=17,478+j10,61 (mQ)

- Dong dién ngan mach:

Iy, = —oam__ 380 = 16,902(kA)
" UVBZy V3 x\74782 + 10612
- Dong dién xung kich:

v = 1,3 XV2 X1y, = 1,3 xV2 x 16,902 = 31,07 (kA)

Bang 3.34: Thong ké két qua ngdan mach

Vi tri Iy(kA) i (kA)
N1 22,324 41,042
N2 15,53 28,55
N3 15,53 28,55
N4 15,53 28,55
N5 15,53 28,55
N6 18,88 34,71
N7 18,98 37,302
N8 20,29 37,302
N9 16,902 31,07

3.2.4 Tinh chon cdp va diy din:
3.2.4.1Cdp tir mdy bién dp dén DB tong:
See 637,315

I, = = = 919,885 (4
VB Uudm  V3.04 ()
- Chon tiét dién theo Icp:
- Biéu thuc xac dinh tiét dién theo Icp:
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KiKylop 2 Iy
Trong do:
- Ki: Heé sb hiéu chinh nhiét do néu c6 su chénh 1éch nhiét d6 méi truong
ché tao va moi truong st dung, (chon Ki=1 & nhiét d6 25°C).
- Ka: Hé s6 hiéu chinh nhiét do néu c6 nhiéu 16i dit chung trong 1 ranh
(K2=0,8 chon cép 4 soi tiét dién 100mm).

Iee 919,885
=> ICp e —_— —_—_—_—_—_—_—
K1Ky 1.0,8

= 1149,856 (A)

Chon phuong an phu hgp nhu sau
=> Chon 2(3x240 +1x120) + 1x120E — cap déng ha &p CADIVI, céach dién PVC.
Khi xét thém h¢ s6 hidu dung Kdt = 0,7, dong tai hiéu dung la:
It hisw aung = Iee-0,7 = 919,885.0,7 = 643,92
> Pap ung yéu cau truyén tai,dam bao k¥ thuat, tiét dién, thi cong thuc té
3.2.4.2Cdp tir tii dién téong dé DB cdc ting:
L See 153,89
T VBUudm  3.04
- Chon tiét dién theo Icp:
- Biéu thtrc xac dinh tiét dién theo Icp:
KKyl = Iyt

= 222,121 (4)

Trong do:
- Ki: He sb hiéu chinh nhiét do néu c6 su chénh 1éch nhiét d6 mai truong
ché tao va méi truong su dung, (chon Ki=1 & nhiét do 25°C).
- Ku: Hé sb hiéu chinh nhiét dd néu c6 nhiéu 16i dat chung trong 1 ranh
(K2=0,8 chon cép 4 soi tiét dién 100mm).

Iy 22221
P KKk, 1.0,8

Chon cap dong ha ap do hang CADIVI ché tao 4 1i cach dién PVC
Vay cap va duong day, CU/XLPE/PVC 4x25mm?,

> Qua tinh toan, dong dién cap cho ting ting vuot qua kha ning chiu tai cta

= 277,65 (A) (Chon Icp=315A)

cap 4x25mm?. Tuy nhién, theo thiét ké ban dau ctia cong trinh van sir dung
cap nay. Dé xuét tdng tiét dién hodc bd tri lai phu tai.
3.2.4.3Bing tong hop ciia toa nha:
Bdng 3.35: Tong hop day dan
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STT Puong day Day din+cap

Cép tir may bién ap dén DB CU/XLPE/PVC/DSTA/PVC 2(3x240 +

tong 1x120) + 1x120E

Céap tir DB tong dén DB tang

2 : CU/XLPE/PVC 4x25 + 1x16E
Céap tir DB tong dén DB tang

3 5 CU/XLPE/PVC 4x25 + 1x16E
Céap tir DB tong dén DB tang

4 3 CU/XLPE/PVC 4x25 + 1x16E
Cap tir DB tong dén DB ting

5 1 CU/XLPE/PVC 4x25 + 1x16E
Cap tir DB tong dén DB tang

6 s CU/XLPE/PVC 4x70 + 1x35E

Cap va day din tir DB tong

7 p . CU/XLPE/PVC 4x35 + 1x16E
dén DB Bom nudc
Céap va day dan tir DB tong
8 P ) CU/XLPE/PVC 4x10 + 1x10E
dén DB thang may
Cap va day din tir DB tong
9 CU/XLPE/PVC 4(1x240) + 1x20E

dén DB DHKK

3.3 Nang cao hé sé cong suit
3.3.1 Xadc dinh dung luong bu:
- Hé sb cong suat Cosotb cta toa nha 1a Cose = 0,8
- Hésb Coso tdi thiéu do Nha nuéc quy dinh tr 0,85 + 0,95
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Nhu vay ta phai bu cong suat phan khang cho toa nha dé nang cao hé s6 Cose.
Cong thirc tinh bu cong suat phan khang :
Qb), =Ptt. (tgol - tgp2)
Trong do:
tgepl: trong tng v6i hé sb Cosel trude khi bu.
tgp2: twong tmg véi hé sb Cosp?2 can bu, ta bu dén Cos@2 dat gia tri quy dinh
khong b1 phat tur (0,85 +~ 0,95) ta can bu dén Cosp2 =0,9
Ta co:
Cosopl =0,8 — tgpl = 0,75
Cosp2 =0,9 — tgp2 = 0,484
Cong suit phan khang can bu:
» Qb)Y =Ptt. (tgol - tge2) = 616,865 . ( 0,75 - 0,484) = 164,08 (kVAr)
Cong suat phan khang trudc khi bu:
» Ql=Pttx tgpl =616,865x 0,75 = 462,64 (kVAr)

3.3.2 Chon thiét bi bu:
Pé bu cong suét phan khang cho toa nha, c6 thé sur dung céc thiét bi bu sau:
May bu dong bd:

Cho phép diéu chinh muot ma va tu dong gid tri cong sudt phan khang phat
ra (hodc tiéu thu cong suit phan khang).

Cong suit phan khang chi yéu phu thudc vao dong kich tir, khong bi anh
hudng nhiéu boi dién ap dat vao.

Tuy nhién, thiét bi ndy ¢ chi phi cao, qua trinh ldp dit va van hanh phtc tap.

Gay tiéng 6n 10n va tiéu ton mot luong cong suét tac dung déng ké.

Tu dién:

it gay ton that cong sut tac dung, dé dang lap dat va van hanh, it xay ra su
cb.

Cong suat phan khang phat ra phu thudc vao dién ap dit vao tu.

C6 thé bé tri & bat ky vi tri kho rdo nio, phu hop véi nhiéu khong gian.

Gia thanh thap, nhung cong suat phan khang chi phat ra theo cac bac ¢ dinh,
khong thé diéu chinh linh hoat.

D6 bén va thoi gian st dung cua tu di¢n thuong han ché.

Dura trén cac phan tich trén, tu bu 13 lra chon pho bién dé lip dit nhim nang

cao hé s6 cong suit cho cic tdoa nha nhé vao chi phi hop 1y va tinh tién lgi.
3.3.3 Vi tri dgt thiét bi bu:
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- V& nguyén tic dé co loi nhat vé mit giam ton that dién 4p, ton that dién niang cho

dbi tuong dung di¢n 1a dat phan tan cac bo tu bu cho tirng dong co dién, tuy nhién
néu dit phan tan qua s& khong c6 loi vé vén dau tu, lip dit va quan 1y van hanh.
Vi vay viéc dat thiét bj bu tap trung hay phan tan la tuy thudc vao cAu trac hé
thong cip dién cua ddi tuong.
- Trong dd 4n chon vj tri dat tu bu & phia ha 4ap, dat tai tu dién téng cua toa nha.
- V6i dung luong can bu 1a: QpY. = 164,08 (kKVAr)
Nén chon 6 bd tu bu do SAMWHA san xuét ché tao c6 thong s6 nhu bang sau:
Bdng 3.36 Théng so tu bu
M3 hiéu Uam (V) | Qo(kVAr) | C(uF) S6 pha Tam(A)
SMB-45030KT 415 30 5968 3 433
Cong suat phan khang sau khi thuc hién bu:
Q2=Q1—nxQr=462,64 — 6 x 30 =282,64 (kVAr)
Cong sut toan phan sau khi bu :

S, = [Pu?+ Q% =+ 616,8652 + 282,642 = 678,53 (kVA)
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3.4Bio vé chong sét
3.4.1 Cdc nguyén tic bdo vé chéng sét
- Bao vé chong sét trong diém: thudng sir dung cho cac cong trinh co d6 cao
dudi 15m va cac cong trinh khong quan trong. Chi bdo vé nhitng bd phan
thuong bi sét danh.
- Nhiing cong trinh méi bang, trong diém can bao vé 14 4 goc xung quanh tuong
va céc két cau nho khoi mat dat.
- Nhiing cong trinh méi ddc trong diém 1a cac dinh nhd goc nhon, bd chay va
goc diém mai, bd ndc va cac két cau nho cao khoi mat mai.
- Bao vé chdng sét toan bd: ap dung cho cac cong trinh ¢6 do cao trén 20m va
cac cong trinh quan trong dé chy nd. Toan bd cong trinh s& dugc bao vé boi
b phan thu sét.
- Dbi v6i Toa nha 1am viée Truong Pai hoc Su Pham Ki thuat Co sé 2 s€ si
dung phuong phap bao vé toan bd. Str dung dau thu sét phat ra tia tién dao
ESE (Early Streamer Emission).
3.4.2 Ving bdo vé diu thu sét ESE
- Nguyén Iy hoat dong: ESE hoat dong dya trén nguyén 1y lam thay doi truong
dién tr xung quanh cAu tric can bao vé thong qua viéc st dung vat li¢u ap di¢n.
Tao thdi diém kich hoat sém, tao su gia tang cuong dg dién truong tai cho, tdng
kha ning phat xa ion sém, nhd dé ta duge nhirng diéu kién li tuong cho viée phat
trién phong dién sét nhd vao cau trac dic biét ciia ESE.
- Cach lép dat: Dau thu co thé dat trén cot doc 1ap hoac trén két ciu cong trinh
duoc bao vé, sao cho dinh kim cao hon cac bg phéan can bao vé.
- Vung bao v¢:
e Bio vé cip 1 (D=20m): Iset< 2kA
e Bio vé cip 2 (D=45m): 2kA< Iset< 6kA
e Bio vé cip 3 (D=60m): Iset>6k
Cong thirc tinh toan ban kinh bao vé cta dau thu ESE theo tiéu chuan NFC 177-
102 (Phap) duogc tinh nhu sau:

R, =/h(2D — h) + AL(2D + AL)
AL =V.AT
-Trong do:

e AT (ms): Thoi gian phong dién sém (10 ms , 25 ms , 40 ms , 50 ms).
e V(m/ms): Toc do phat trién cia tia tién dao di 1én (thuong 1a 1.1 m/ ms).
e Rp(m): Ban kinh bao v¢
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D (m): Khoang cach phéng dién (c6 thé 1y theo théng sé nha san xuét).
h (m): Chiéu cao dit kim ESE so voi mit phang dugc bao vé.

AL (m): D6 loi khoang cach (phu thudc vao dau kim).

I (kA): Bién d0 dong sét cuc dai.

C6 thé tra bang sau:

Bang 3.37. Bién do dong sét cuc dai

A Xic suit xuat hi¢n dong sét cé
Mire bao vé I (kA) o .
bién d§ vuot qua gia tri I (%)
Tiéu chuan 15 30
Trung binh 10 50
Cao 6 55
Rit cao 3 58

3.4.3 Tinh todn bdo vé chong sét cho cong trinh:
Chon kim phoéng dién sém ctia hang INGESCO PDC 6.3. Chon cdng trinh co
murc bao vé trung binh I=15kA v&i muc bao vé cap 3 twong ing véi khoang cach
phong dién D=60m.
b0 loi khoang cach:
AL =V.AT = 1,140 = 44 us
Ban kinh bao vé: Rct=60m
Tai bé mit tang thuong cla toa nha:
+ Chiéu cao dau thu sét dén bé mat duge bao vé: h=5(m)
+ Ban kinh bao v¢ cua kim:
R, = Jh(2D — h) + AL(2D + AL) = /5.(2.60 — 5) + 44. (2.60 + 44)
= 88,26 m
R, = 88,26 > Rct = 60m (Thod man diéu kién).
Viy v6i ban kinh bao vé Rp ~ 88.26 m , mot dau thu sét ESE INGESCO PDC
6.3 dat ¢ trung tdm mai co thé bao vé toan bd toa nha & muc bao vé trung binh
(cap 3).
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Hinh 3.5 Vung bao vé cua kim thu sét

3.4.4 Tinh todn néi dit cho céng trinh
Dbi voi mang dién co dién ap dudi 1000V, dién tré ndi dét tai moi thoi diém khong
dugc vuot qua 4.2 (riéng v6i cac thiét bi nho, cong suat tong cuia may phat dién, may
bién ap khong vuot qua 100kVA cho phép dén 100).
Céc thong s6 ban dau:

e Dién tro ndi dat yéu cau: Ry < 40

e Dién tro suit cia dit: pgz = 50 Qm.
Hé s diéu chinh theo diéu kién khi hau:

e Loaicoc: Coc théng ding

e DJ chon sdu (m): h=0,8m

e Hé sé mua Ky, (dat kho): Km = 1,4
Chon coc tiép dat:
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Mat dat
/ / //’
i / /
Q

Hinh 3.6 Coc néi dat chén séu

Coc tiép dét 13 coc thép ma dong co:
Puong kinh d = 20mm, coc dai 3m, d chon sau coc: h = 0,8m, khoang céch gitra

hai coc gan nhau 1a 3m.
., Mat dat

v

h~0 Sim

coc tigp dat

e
e

A

\\‘ /

a=im

Hinh 3.7 Hé thong néi ddt an toan

Tinh toan dién trd tan 1 coc:
4L ) 2h + L

e d) el

Pte
Ri. = .
| (

Trong do:
e L: Chiéu dai coc tiép dit (m); L = 3m.
39
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e d: Duong kinh coc tiép dit (m); d = 20mm = 0,02m

e h: B§ chon sau cua coc (m)

Bdng 3.38 Hé s6 K,, véi cdc loai noi dit

Hé¢ so K,

Loai ndi dat Dang cuc - —
Pat kho | Pat am
Thanh ngang chon sau 0,5m 4,5 6.5
An toan va lam
N Thanh ngang chon sau 0,8m 1,6 3
viée
' Coc dai 2 — 3m chon sau 0,8m 1,4 2
Thanh ngang chon sau 0,5m 1.4 1,8
. ) Thanh ngang chon sau 0,8m 1,25 1,45
Chong set _
Coc dai 2 — 3m choén sau 0,8m 1,25 1,3
Nbi dat chon sau véi do sau tir 2,5 — 3m 1 1
Dién tr& sut cua dat
Bdng 3.39 Cdc tri sé gan ding ciia dién tré sudt cua ddt
Loai dat p4(Qm) Loai dat p4(Qm)
Cat 700 Dit vuon 40
Cat 1an sét 300 Dit den 200
Dat sét 100 Dit bun 20

Bang 3.40 He SO St dung cua coc va thanh

Ti 6 a/L.
(a 12 khodng cach giira cac coc, L 1a chiéu dai
S6 coc chon thing dirng coc)
2 3
N Ne N N N N
Céc coc dat thanh day

3 0,78 0,8 0,86 | 092 | 091 0,95
4 0,74 | 0,77 | 0,83 0,87 | 0,88 0,92
5 0,7 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 | 042 | 0,68 | 0,56 | 0,77 0,68
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30 0,43 0,31 0,65 0,46 | 0,75 0,58
Cac coc dat theo chu vi mach
vong
4 0,69 0,45 0,78 0,55 0,85 0,70
6 0,62 0,40 0,73 0,48 0,80 0,64
8 0,58 0,36 0,71 0,43 0,78 0,60
10 0,55 0,34 0,69 0,40 | 0,76 0,56
20 0,47 0,27 0,64 0,32 0,71 0,47
30 0,43 0,24 0,60 0,30 | 0,68 0,41
50 0,40 0,21 0,56 0,28 0,66 0,37
70 0,38 0,20 0,54 0,26 | 0,64 0,35
100 0,35 0,19 0,52 0,24 | 0,62 0,33
Pt = Ky paar = 1,4.50 = 70 (Am)
Dbién tré tan 1 coc:
R, = 70 .(ln 4.3 ).2'0’8+3=16,78(Q)
2m. 3 1,36.0,02/ 4.0,8+3
Chon s6 coc ndi dat 1a 8:
Véi ty sO
a_3_,
L 3
Ta tra dugc hé s6 st dung cocn. = 0,61
bién trd ndi dat hé théng coc:
R, = Rie _ 1678 _ 3,44 (Q)
n.n. 8.0,61

Thanh noi cé chiéu rong 4cm duogc chén & d6 sau 0,8m. Gom 8 coc tao thanh day, moi

coc cach nhau 3m. Vay tong chiéu dai thanh ni 1a 21m.

Dién tré khuéch tan cta thanh ndi:

R, = Dt (ln4Lt)—1
¢ T[Lt. vh.d

L;: 1a tong chiéu dai ctia day dan ndi céc dién cuc.

R, = 2 (1 22l ) 1] =555 @)
= —, n—mememem—| — =5,
YU mi1s 1/0,8.0,04
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Véi ty s6:
a_ 3
E = § = 0,67

Ta tra dugc hé s st dung thanh n, = 0,48

Dién tré ndi dat hé théng thanh:

o _Re_555
" m 0,67

bién tro ndi1 dat cua hé thong:

R..Ry,  3,44.828
Ryp = - = 2,43 (Q) < 4(Q) (théa m3
HT =R TRy 3,44 + 828 (@) < 4(9) (thoa man)

@ Q@ O 000D DU U OBHY @ @ D
R R (e e T i e BRSSO
. v
o @i | ) &
O - i 7S
O +®
Cinm —11®
@\. ‘— — @
C\\.—Y preeerrrremr v ————————— —~<5_.)
LT e -— - =
- L]
Hinh 3.8 So do hé thong noi dat an toan
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CHUONG 4: UNG DUNG PHAN MEM BIM — REVIT TRONG
THIET KE HE THONG PIEN

4.1 Tong quan vé phin mém Revit
4.1.1. Gidi thigu chung vé phan mém Revit

Revit 1a mot phan mém duoc nghién ciru va phat trién boi hing Autodesk — mot phan

mém manh mé trong viéc hd trg cho céc kién trac su, ki su xay dung va ki su co dién.

Khong chi ¢ thé, Revit con 1 phan mém dugc xiy dung dic biét cho BIM (Building

Information Modeling), bao gdm thiét ké kién truc, két ciu xdy dung va thi cong co dién

MEP.

B6 phan mém Revit gdm 3 phan:

« Revit Architechure: Dung cho kién trac
« Revit Structure: Dung cho két ciu
o Revit MEP: Dung cho co-dién
Revit va BIM c¢6 méi quan hé vé6i nhau:
- BIM gitp cac nha thiu, cong trinh tao 1ap cac thong tin c6 lién hé giira thiét ké va hd
so thiét ké dudi dang s6 hoa mot cach chinh xac. Tir d6 sé 6 tién luong vé nhiing gi
d3, dang va s& xay ra doi voi mot cong trinh, gop phan thuc day tién do thi cong va
ban giao cong trinh.
- Revit hd tro viéc thiét ké , tao 1ap hd so thiét ké hoan chinh mét cach chinh xac va
nhanh chong. Béi, bat ki sy thay doi nao duoc tao ra s& kéo theo nhiing thay ddi cac
lién két tuong Ung cua toan b du an, bao gém cac goc nhin mo hinh, cac ban vé,
cac mit cat va mit bang, khong gian, bang thong ké.
- Revit 1a mot phan mém hd trg qua trinh BIM. Cac mé hinh BIM Revit cho phép ban:
« Thay d6i nhanh chéng, cap nhat: Bat ctr khi nao c6 thay d6i dbi voi mé hinh,
phén mém s& tu dong cap nhat moi thanh phén lién quan, anh hudéng dén toan bd
md hinh toa nha, tai liéu, chi tiét

« Cung cip tai liéu xay dung: Tai liéu chat luong cao dugc san xuét ty dong tir mo
hinh 3D.

o Udc tinh s6 luong va chi phi: Tu dong tao tir dit liéu duoc chén vao.

« Phéi hop: M6 hinh chia sé cho phép cac nhom cong tac hiéu qua va giam xung
dot.

« Hinh anh hoéa 3D: Cho phép giao tiép t6t hon véi khach hang va nhém cua ban.
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4.1.2 Vai tro cua Revit trong BIM

Revit 1a mot trong nhitng cong cu BIM ¢6 san va dugc st dung rong rai dé tao ra mo
hinh BIM ki thuat s6 3D. Su phéi hop 1a can thiét dé hoan thanh mot du an BIM thanh
cong. Trong su phdi hop d6 Revit ¢ nhitng wu diém sau:

- Cong tac dé dang trong mdi truong dit liéu chung (CDE)

- Tich hop tét cac phan mém BIM khéc

- Lap bang thong ké khéi luong

- Trich xuit tai liéu xay dung
Tat ca chung dugc tap hop va thé hién trén mo hinh 1i thuét s6 3D trong Revit
Muc dich: phén mém BIM, chuyén phuc vu cho kién trac su ¢6 nhu ciu tao ra nhirng
mo hinh théng nhat c6 chira nhitng thong tin thyc té.

4.2 Ung dung phin mém Revit vao thi cdng mé hinh tir thiét ké cung cap dién.
4.2.1 Khoi tao dw an Revit Architecture

Pé thiét 1ap dugc 1 du an co dién MEP gém co hé théng cung cép dién, chiéu sang,

truée hét phai khoi tao mé hinh kién trac cho du 4n.
Buoc 1: Vao File, chon NEW, chon Project dé khoi tao du 4n

nab A

Hinh 4.1 Khoi tao dw an
Buoc 2: Trong hop thoai Project chon Browse, chon mot file template dé 1am file mau
cho du an.
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Hinh 4.2 Chon File du an
Bude 3: Luu du an, nén tao mot thu muc dé dé dang quan Ii.

n
L iw |

Hinh 4.3 Luu dw an
BuGc 4: Thiét 1ap File kién trac két cau. Ta sir dung file AutoCAD mit bang, mit dimg
dé thiét lap co so v kién trac két cAu. Vao Insert, chon Link CAD.
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Hinh 4.4 Thiét Idp File két ciu

Budc 5: Chon 1 ban v& CAD mit bang tmg véi giao dién mit bang Revit.
::u e A - % ;
Be b | o AR ' - e

Hinh 4.5 Két qua link ban vé

Sau giai doan khoi tao du an va link cac ban vé CAD, ta budc sang qua trinh thiét lap
va xdy duyng mé hinh kién triic két cau cho dy an. Thong qua cac cong cu chuyén dung
dé v& mo hinh 3D trén thanh Ribbon.

Buéc 1: Xay dung hé thong san. Vao muc Architecture, chon biéu tuong Floor.
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Hinh 4.6 Xdy dung hé thong san
Pé thay d6i, diéu chinh cac thong sb san, chon muc Edit Type. C6 thé thay d6i vat liéu,
d6 day,.... Cua san theo yéu cau
;:, A

o e ' & c oL oani® O~ eam

Hinh 4.7 Diéu chinh théng sé san
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Budc 2: V& cdt, ta chon Architecture, vao biéu tuong Collum

a i A GSOE “Be . - RO A % Y . O

Hinh 4.8 Ve cot
bé thay doi cac thong s6 vé vat liéu, kich thuéc cua cot ta chon muc Edit Type dé diéu
chinh theo y muén.

San pham sau khi vé cot:

197 B

Hinh 4.9 Két qua vé cét
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tuong tu ta chon Architecture, vao biéu tuong Wall.
e , i -

Hinh 4.1 Ve tuong
Ciing giéng nhu v& san, dé thay doi tuy chon vé kich thudc, vat lidu, két cau, do day
tudng, ta chon Edit Type dé diéu chinh theo y mudn.

A E ST

Hinh 4.2 Két qua vé twong
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BurGc 4: V& tran, laphong. Ta chon Architecture, vao biéu tuong Ceiling.

Dé thay ddi cac thong sb vat liéu, kich thuée cua tran, ta chon Edit type dé tiy chinh

theo y mudn.

San pham sau khi v& tran va laphong:

K22 - e R s At B R (Y
bt St S — o—. i Mo S S s [T
.- ¥ [ |
-

Hinh 4.3 Két qud vé tran va laphong

Bude 5: Pat cac thiét bi cira ra vao, cira sd. Ta chon Archirecture, vao biéu tuong
Door/Window.

Pé diéu chinh cac thong sb vé vat liéu, kiéu dang, kich thudc cua ctra, ta chon Edit Type
dé tuy chinh theo ¥ mudn.

San pham sau khi v€ cua:
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Hinh 4.4 Két qua vé cira

Sau khi da hoan thanh cac hang muc kién trac két cau, ta c6 dugc mo hinh kién trac két
cau cho du an cia minh. Dudi day 1a hinh anh 3D dugc trich xuat tir dy 4n Toa nha
f S I ) A B VW B L B

T Ly L p—

"maen-

Hinh 4.5 Két qua vé két cau
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4.2.2 Khdoi tao dw an Revit MEP

Revit MEP dugc tich hop dé hd tro thiét ké cac hé théng co dién cho dy 4n nhu: hé
thng diéu hoa théng gi6 HVAC, hé théng Nudc Plumbing, hé théng PCCC va hé thong
dién. Revit MEP c6 nhitng chiric nang sau:

- V& cac loai dng thiét bi nhu dng gi6, dng nude, dng ludn day dién

- Déu ndi cac thiét bj vao hé thdng tuong tng

- Phén loai céc thiét bi cua tung hé¢ théng riéng bi¢t

- Tao lap family thu vién thiét bi

- Lap bang thong ké khdi lugng thiét bi

- HO tro diéu phdi cac hé trong MEP
Pé tao 1ap mot hé thong MEP, ta str dung file dur an kién trac két cau vira khai tao 1am
file gbc dé v& hé thong thiét bi dién gdm ta dién, thang méang cap, dén chiéu sang,. ..
Buéc 1: Phuong phap dat cac ta dién. Kich chudt phai vao mot muc bét ki trén bang

Project Browser bén trai man hinh. Chon Search, sau do go tén cua thiét bi can dat.

Hinh 4.6 Dt thiét bj
Sau khi chon dugc thiét bi, kich chudt trai kéo chon thiét bi tir danh muyc bang Project

Browser ra man hinh chinh va dat vao vi tri yéu cau.

Mob hinh phong sau khi dét xong ti dién, cong tac va 6 cam
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Hinh 4.7 Két qua dat thiét bi
Buéc 2: Dit thiét bi dén chiéu sang. Ta chon biéu tuong Electrical Equipment ¢ muc
Systems trén thanh Ribbon. Dé tim dugce thiét bi dén ta lam tuong ty nhu cach léy thiét
bi tu dién.

Hinh 4.8 Ldp dat dén chiéu sing
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Sau khi chon duge loai dén can dat ta kéo chon dén vao mat phé’mg can dat.

San pham sau khi dit thiét bj dén chiéu sang:

Hinh 4.9 Két qua lap dén

- Pén chiéu sang hanh lang:

YL

Hinh 4.10 Bén chiéu sang hanh lang
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Buée 3: V& hé théng thang, mang cap cho du an. Ta gd 1énh tit CT dé v& hodc co thé &

trén thanh Ribbon, chon muc Systems, nhn vao biéu twong Capble Tray dé vé thang,

mang cap.

Hinh 4.11 Hé thong thang mdng cdp
Sau d6 trén thanh Properties xuat hién 1 danh muc gdm céc loai thang, mang cap can

chon. Bé tiy chinh kich thudc cling nhu cao d6 cta thang, méang cap ta diéu chinh tryc

Hinh 4.12 Tity chinh hé thong thang mdng cdp
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Hinh 4.13 Két qua vé thang mdng cdp

Buéc 4: V& hé thong chiéu sang cho dy an. Dé v& dng ludn day chiéu sang, ta st dung

1énh tit CN hodc chon vao biéu tuong Conduit trong myc Systems trén thanh Ribbon.
PR ALY SO TR [ SNy [ O

Hinh 4.14 Di ddy hé thong chiéu sing
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Dé vé& duoc loai dng ludn day chiéu sang, ta thiét 1ap loai dng & muc Service Type thanh

LIG trén bang Properties.

Hinh 4.15 Két qua di ddy hé thong chiéu sing
Tuong tu nhu vé éng diy chiéu sang. Ta cling v& duoc dng ludn day 6 cam cho céc vin

phong.

Hinh 4.16 Két qua di day 6 cam

SVTH: Tran Nguyén Phong GVHD: TS. Luu Ngoc An 57
Pham Tang Phuong



Ung dungphdn mém BIM vao thiét ké cung cdp dién cho Toa nha lam viéc truong Dai hoc Sw Pham Ki Thudt
Coso?2

Mo hinh cung cip dién van phong tang 2:

Hinh 4.27 Mé hinh cung cdp dién phong chuyén dé tang 4
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cho phong hdi truong

e s - bt o £ b b s s

Hinh 4.28 Mé hinh cdp nguén cho phong héi truong
4.2.3 Trich xudt ban vé thi cong bang Revit
Tat ca céc dir liéu dugce tao 1ap cua dy an c6 kha nang ty dong cdp nhat thay doi truc
tiép trén ban v& Revit ma khong can chinh stra tric tiép trén ban v&. Cac ché do xem va
chi tiét dugc tao tu dong tor mo hinh 3D. Pé tao 1ap 1 ban vé€ thi cong chi tiét va déy du
ta thuc hién cac budc sau :

......

Buée 1 : Tao ban vé tir khung ban v& co san. vao File, chon New, chon Family.

=11/ . NN - o v

Hinh 4.29 Tao khung ban vé
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Buoc 2: Chon ¢d khung ban v€ yéu cau, nhan Open.
é w’:;{:;i:‘,"q}ul-\ 'J!xogbh . k«;.-mul&edr S N - e s ~0, . X

Hinh 4.30 Chon kich co ban vé

Buoce 3: Luc nay trén bang Project Browser, kich chudt phai vao muc Sheets (all). Chon

khung tén ban vé da tao 1ap trudc do.
e T ety L oo

Hinh 4.31 Chon théng sé ban vé
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Budc 4: Bé dién cac thong tin vé ban v& c6 thé diéu chinh trén thanh Edit Type. Céac

thong tin nhu tén ban v&, sb thir tu, ngay v&, ti 16 ban vé ,... déu co thé thay ddi tu dong

dua trén dir li¢u cua thanh Project Browser.
v«gmm,‘;g:gr;%o S e r‘.,_‘"w,,,. - — O e -0 6

Hinh 4.32 Dién cdc théng tin ban vé
Buoc 5: Thém cac ban v€ mat ding, mat cat, view 3D vao khung ban v¢.
- Gi6i han khu vuc mit biang phong dat ti dién bang cac thanh Section dé tao ban
v& mit bang.
m.xfg», = ,g‘vama::gog;,@ S s e - 0 X

b

Hinh 4.33 Tao ban vé mat bc%ng
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G161 han khu vuc mat cit phong dat ta di¢n béng cac thanh Section dé tao ban v€ mat

cit doc, ngang.

Hinh 4.34 Diéu chinh khung bdan vé

Gidi han goc nhin cua view 3D bing Section Box dé tao lap ban v& view 3D phong dat

ta dién.

:.l‘.--‘-.ﬂ‘ﬁ' ";L?g'».C;'E»ZJ;R_:mJ”’ U
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Hinh 4.35 Can chinh ban vé
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Buoc 6: Tao 1ap bang ghi chu cho riéng cho tirng ban v€. vao bang Project Browser,

kich chudt phai vao muc Legends dé tao cac bang ghi chu.

- Pé dién chit ghi chu ta chon muc Annotate trén thanh Ribbon, nhan vao biéu

tu’cmg Text.
P Jggrmrggjggyh S RS e e o), O e -0 AN
Al B OAY T : -

Hinh 4.36 Tao bang ghi chu

bé thém cac ki hi¢u, icon cho thiét bi ta chon vao biéu tuong Legend Component.
B g:;arm-.c_mf S R R P e IOl s e -0 8]
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Hinh 4.37 Tao ky hiéu chu thich
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Tai dy c6 dé chon tit ca cac biéu tuong k1 hleu thlet bi can trinh bay vao bang chu thich.
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Hinh 4.38 Chon biéu twong thiét bi

Bude 7: Sau khi da hoan thién tat ca cac ban vé mit béng, mit cit, view 3D, bang chu
thich. Ta lan luot thém ching vao Khung ban vé da tao 1ap trudc d6. Bé thuc hién ta

chon View trén thanh Ribbon, chon bleu tuong Place View.
‘Pt.kgl_fﬂ e,xﬂu\rmtyog Q’ s Ae——
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Hinh 4.39 Thém ban vé vao khung tén
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Dé chon céc ban vé mat dirg, mat cit, view 3D, ghi chu ta chon tuong ting theo danh

muc bang Views va chon Add View to Sheet dé thém vao Khung ban v&.

e —
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Hinh 4.40 Chon cac ban vé vao khung tén
Sau khi di thém day du cac ban v& va ghi chii vao Khung ban vé ta ¢6 dugc ban v& hoan

thién sau day:

Hinh 4.41 Ban vé View 3D phong hoi truong
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- Ban v@ View 3D phong Khoa k¥ thudt may tinh

Hinh 4.42 Ban vé View 3D phong Khoa ky thudt may tinh

Budc 8 : Cai dat va xuit ban vé dudi dang file PDF: Ctrl+P - Tich chon
Combine... d& gop cac ban vé& vao 1 file PDF > Selected view/sheets dé chon
ban v& mudn xuat ra > Settings dé cai dt cac thong s6 cho kho gidy khi in >
OK d¢ xuit ra file PDF.
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Print ? >

Printer

Mame: Microsoft Print to PDF e Properties...

Status: Ready

Type: Microsoft Print To POF

Where: PORTPROMPT:

Print to file

Commernt:
File

(®) Combine multiple selected views/sheets into a single file

Create separate files, Viewsheet names will be appended to the spedfied name
Mame: | D \Documents\BATN, pdf Browse. ..

Print Range Options

(®) Current window 1 =

() visible portion of current window [IReverse print order 1 1

Collate
() selected views/sheets
Settings
Set 1 Default
Selec Setup. ..
Printing Tips Prewview Cancel Help

Hinh 4.43 Cai dat va xudt ban vé

4.3 Lap bang thong ké khoi lwong Revit

Mot trong nhitng chirc ning hay nhat ciia Revit 1a Schedule théng ké khéi lugng.
Str dung schedule ban c6 thé xuét ra bat cir thong tin gi cta bat cir vat thé nao trong mo
hinh 3D BIM. Nhiing thong tin ndy c6 thé phuc vu cho nhiing tinh toan hodc dé dém sb
lugng thiét bi, do dac dudng 6ng... dé hd tro du toan.

Ngoai viéc do dém, schedule con c6 nhitng chirc ning co ban cua excel, nhd d6 cé
thé su dung schedule dé thuc hién nhitng phép tinh don gidn mdt cach tu dong dua vao
céc thong tin dd duoc input vao trong qué trinh tao ra ban vé va thé hién cac thong tin
d6 ra ngoai. D¢ lap bang thong ké don gian, ta tién hanh theo cac budc sau:

Buée 1: Chon View va lua chon loai hinh Schedule phut hop dé bt dau
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Hinh 4.45 Chon nhém doi twong mudn thong ké
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Buéc 3: Chon cac muc can ldy thong s6, thém vao khung Scheduled fields va sap xép .

Vi du: Count dé chi sb lugng thiét bi, Length dé chi tong chiéu dai, Type dé biét thiét bi

d6 loai nao.Tich Include elements in links dé c6 thé thong ké céc phu klen cac file link

——— v--.

Hinh 4.46 Chon cdc muc can ldy théng s6
Bu6c 4: Co thé dung Calculated Value dé tao cac phép tinh don gian xur 1y so cac thong
s6 ¢6 dugc. Bo tich Itemize dé gop thong s6 nhitng ddi tugng giéng nhau.Ngoai ra thi
c6 thé sir dung Filter, Sofrting/Grouping, Apearance dé xu 1y cac dir liéu lay ra dugc tir

mo hinh

Hinh 4.47 Xur Iy dir liéu ldy ra
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Burée 5: Revit cho phép xem Schedule duéi dang bang bang chinh phin mém, va chi c6
phép xuit ra dinh dang txt. Néu mudn iy dir liéu ra excel can phai xir 1y file txt nay
hoic str dung add-ins truc tiép xudt tir Revit schedule thanh bang excel. Khdi lugng cac

thiét bi dién ctia xuong:

<KHOI LFONG THIET Bl DIEN=

A B
TEN THEET BI 50 LFONG

E-Box vuding noi ddy (Box trung gian): Box 160x160x50mm

E-Box vudng noi ddy (Box trung gian): Box 200x200x55mm

E-Cdng tac ba-Three Switch: Cong tac chiv nhat 70x120

E-Cdng tac ba-Three Switch: Cong tac vutng 86x88

E-Cdng tac bon-Four Switch: Cong tac chiv nhat 70x120

E-Cdng tac bon-Four Switch: Cong tac vudng 26x85

E-Cdng tac doi xoay chisu-Double Switch_2 Direction: Cong tac vudng 86x85
E-Cdng tac doi-Double Switch: Cong tac chiv nhat 70x120

E-Cdng tac doi-Double Switch: Cong tac vudng 86x88

E-Cong tac don xoay chisu-Single Switch_2 Direction: Cong tac chiy nhéat 70x1
E-Cing tac don xoay chieu-Single Switch_2 Direction: Cong tac vudng 86x35
E-Cong tac den-Single Switch: Cong tac chiv nhat 70x120

E-Cdng tac den-Single Switch: Cong tac vutng 86x88

E-Ta dién PKT: 800x300:2000

E-Ta dién PKT: TOT

E-Ta dién am twdng 12, 18 Module: 12 Module 64
E-Ta dién dm twong 24 Module: 24 Module 4
E-Ta dién am tworng 24 Module: TBT1 1
E-O cam doi-Double Socket: O cam vudng 85x25 323

Hinh 4.48 Khoi lrong phu kién thiét bi dién

gened-
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<KHOI LIFONG ONG LUON DAY BIEN=>
A B C 1]
Loai dng Loai Kich thwéc Chigu dai
Rigid Monmetallic Conduit (RMC) LIG 25 mma 2570117 mm
Rigid Nonmetallic Conduit (RHC) POV 25 mma 1075326 mm
Rigid Nonmetallic Conduit (RMC) S0C 25 mma 1428185 mm

Hinh 4.49 Khoi liwong phu kién ong luén day dién

<KHOI LIFO'NG THANG MANG CAP=
A B C
TEN THIET Bl Size Count
E-Mang cap-Co ngang-Channel_Horizontal Bend: Co 90 dg 3002100-300x100 5
E-Mang cap-Té ngang-Channel_Horizontal Tee: Tee 300x100-300x100-300x100 (6

Hinh 4.50 Khoi lwong phu kién thang mdng cdp
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4.4 Kétluan
- Uu diém khi ap dung revit vao cong trinh dang lam:
e Thiét ké thanh c6ng md hinh 3D cho nha xudng
e Tim hiéu dugc co s6, ¥ nghia cta viée st dung BIM trong thiét ké cung cap
dién.
e Hiéu duogc cach str dung phin mém va loi ich ctia nd dem lai trong khau thiét
ké va quan li
e Thiét ké ban vé& phdi hop dé hd tro cho qua trinh thi cong hé théng dién.
e Lap ban thong ké khéi luong ctia cong trinh dé hd trg cho quan 1i du toan
- Nhuoc diém:
e Con han ché vé ban quyén va phan mém chua dap (mg dugc nhitng nhu cau
thiét ké chi tiét vé thiét bi, xuat sb liéu ban v& 1 soi, s liéu phan viéc trong

Iuc lam viéc nhom.
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CHUONG 5: NGHIEN CUU UNG DUNG PHAN MEM
BIM-NAVISWORK TRONG VIEC KHAO SAT CONG TRINH VA
KIEM TRA CAC VA CHAM

5.1 Gio6i thiéu chung vé phan mém Naviswork

- Muyc tiéu chinh Phan mém Navisworks ciia Autodesk phuc vu cho quy trinh
BIM, gitp t6 hop cac dir lidu thiét ké dugc khai tao tir nhiéu ing dung phan mém BIM
riéng biét, vi du nhu AutoCAD, Revits, Sketchup, ... phat hién va giai quyét cac xung
dot gitra nhiéu linh vuc nhu két ciu, kién trac, co khi, dién, hé théng 6ng nudc va an
toan chay nd.

- Két qua 1a mdt céi nhin tong thé vé dy an gitp cho cac thanh vién tham gia dua
ra dugc nhitng quyét dinh thiét ké ding dan, nang cao tinh chinh x4c ciia hd so xay
dung va dy tinh t&t hon vé hiéu qua ciing nhu 1ap ké hoach cho du an.

- Navisworks dua ra 03 san pham: Navisworks Freedom, Naviswork Simulation
va Navisworks Manage; nhirng san pham nay cung cap cho cac Chu dau tu, Ky su
thiét ké, Nha thau thi cong, Tu van quan 1y... mdt cong cu chinh xac giup ho cong tac,
diéu phéi va trao d6i thong tin cong vi¢c thuc sy hi¢u qua hon, trong b6 An nay nhom
chon st dung Naviswork Manage.

- Muc dich:

e Dé vao vai mot k¥ su khao sat cong trinh ghi chii va xem ghi cht cta nhiing 15
sai trong thiét ké nhu cac va cham gitta nhitng hé théng véi nhau hodc chinh sira theo
yéu cau.

e S dung dé phat hién ra cac va cham trong khi thiét ké bén revit, nham tim ra
cach khic phuc va cham gitta cong trinh, 1am cho cong trinh tré nén an toan va dam
bao hon khi thi cong.

5.2 Cic buéc ing dung phan mém Naviswork

5.2.1 Khoitao duw an maoi
Dé khai tao mot du an Naviswork ta can phai co file ctia cac phﬁn mém BIM khac dé
to hop, ¢ day nhém tao du an maoi dya trén file cia phﬁn mém Revit, tién hanh theo
cac budc:
Buéc 1: Mo hai file kién triic va co dién ¢ ché do hién thi 3D tong cta cong trinh
trong phan mém Revit.
Buoc 2: Chon File -> Export -> NWC
Pé thuc hién chuyén ché do hién thi 3D tir file Revit sang file Naviswork.
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Hinh 5.1 Chuyén ché d¢ hién thi 3D tir File Revit sang File Naviswork

Buoce 3: Chon thu muc Iuu file Naviswork, nén tao thu muc c6 hé théng dé dé dang
quan li.
Buoc 4: Chon Naviswork settings dé cai dat file Naviswork.
R e — e —— 2 e

Hinh 5.2 Chon thu muc luu File Naviswork
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Hinh 5.3 Chon Naviswork settings dé cai dat File Naviswork

Buée 5: Bo tich cac 6 nhu hinh dé khong thém nhing ddi tugng trong cac file lién
két.

Iy T

Hinh 5.4 Cai dat File Naviswork
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Buée 6: Khoi dong phan mém Naviswork bang cach Click dip vao biéu tuong trén

man hinh sau khi di cai dit phan mém.Nhom chon st dung phién ban Naviswork
Manage2019.

Navisworks Manage 2019 (BIM 360)
App

Hinh 5.5 Khéi déng phdan mém Naviswork

Buéc 7: Chon Append dé mé hai file da chuyén doi tir Revit trong thu muc.

Hinh 5.6 M¢ File di chuyén doi

Buéc 8: Chon cé hai file da chuyén doi tir Revit va chon Open dé mo.
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5.2.2  Qudn li hién thi trong Naviswork
Nham muc dich khao sét cac hé théng trong trinh béng hién thi & ché d6 3D, viéc
quanli phan hién thi dé c6 thé quan sat cac hé thong mong mudn rat quan trong, ta tién

hanh theo cac budc:

Burde 1: Chon Selection Tree dé hién cac nhom doi tuong dang hién thi.

Hinh 5.7 Chon Selection Tree
Buéce 2: Click chudt phai vao nhom dbi tuong va chon Hide dé an nhom ddi tugngdd
hoic dung Select dé chon dbi twong riéng biét.
:‘2% . o — — — '

Hinh 5.8 Chon Hide dé an doi tuong
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5.2.3 Khdo sdt cong trinh va ghi chii 16

Cong tac trao doi thong tin trong d6 an thiét ké di duoc Navisworks ning 1én mot tim
cao m&i nham cai thién nang luc lam viéc theo nhom; truc tiép dua ra céac binh luan, gop
ythiét ké trén moé hinh; hd tro tim kiém va trich xuét cac thong tin phan hoi tir cac thanh
viénkhac.

Dé vao vai mot ky su khao sat cong trinh ghi chii va xem ghi cht cta nhirng 15i sai
trong thiét ké nhu cac va cham giita nhirng hé théng véi nhau hodc chinh stra theo yéu

cau tham my, ta tién hanh theo cac budc:

Budce 1: Chon Reaslim trong Viewpoint.

Hinh 5.9 Chon Reaslim trong Viewpoint
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Budc 2: Didu chinh hudng nhin tai Look Around va chon Walk dé di chuyén.

Hinh 5.11 Di chuyén vdo céng trinh
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Budc 4:Chon Add Tag dé thém chu thich cho nhiing phan can sira nhu cac thiét bi chua

dugc déu ndi, vi tri dat thiét thi chwa thich hop.

P

JUUp—

Hinh 5.12 Ghi chii 16i

Budc 5:Chon View Comments dé xem lai danh sach cac ghi chu 15i.

Hinh 5.13 Xem danh sich ghi chii 16
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5.2.4 Phat hién va cham trong Naviswork

Do tim sy va dung vat ly, xung dot vung khong gian lam viéc va thuc hién quan 1y
chung mot cach hiéu qua chinh 1a diém ndi bat cua Navisworks trong quan 1y thi cong.
Viéc ludng trude duge cac van dé tiém tang tir trudce khi trién khai xay dyung giup tiét
kiém chi phi thong qua su giam thiéu cac cham tré ciing nhu su 1am di 1am lai mot cong
tac nao do.

Ngoai chirc ning do tim, Navisworks con trang bi cho chung ta cong cu gitp kiémtra
cac va dung, xung dot d6 trong khong gian 3D, diéu nay thuc sy dé dang va cac quyét
dinh khic phuc s& dugc dwa ra mot cach nhanh chong va chuan xéc.

Sau khi kiém tra, cac hoat vat d6 s& duoc lién két chit ché dén tién do 4D va chungta
hoan toan kiém soat dugc xem van dé dé da duoc giai quyét thau dao chua, theo thoigian,
nhing xung dot d6 co thé tai hién hodc 1a mot mdi nguy tiém tang véi cong trinhhay
khong.

Ta tién hanh theo cac budc sau:

Budc 1:Chon Clash Detective va 2 nhom ddi tuong mudn kiém tra va cham.

(5 ] Jeddom Whstywrots Blamage 5719 L Y Sl
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Hinh 5.14 Sir dung céng cu Clash Detective dé phat hién va cham

R e T ey
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Buéc 2: Chon Run Text dé tién hanh kiém tra va cham va 2 nhom d6i tuong nhém mudn

kiém tra va cham la ong cua hé thong di¢n vdi thanh phan khéc cta kién tric.Khi c6 cac hé

thdng khac nhu hé théng bom, diéu hoa théng gio,...cling c6 thé kiém tra tuong tu.

O ctra s0 nay ta co thé chon New Group dé nhom cac doi twgng va cham c¢6 tinh chat

giong nhau dé dé dang chinh stra,d6i mau sac 2 doi tugng trong va cham.

Hinh 5.15 Thong tin cua va cham

Budc 3: Chon Report -> Write report -> Save dé luu lai béo bao cac va cham.

Hinh 5.16 Luu bdo cao va cham
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Trong file bdo cdo, ta can chi y dén nhitng muc sau:
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Hinh 5.17 Mo xem File bao cao va cham
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Budc 4:Bédo cao va cham s€ dugc luu dudi dang file Google, chon Open dé xem.
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Hinh 5.18 Bdng thanh phan ciia bdo cdo va cham

Grid Location: Noi xdy ra va cham.

Item ID: M3 ID cua d6i tuong va cham.

Item Name: Tén d6i tuong va cham.
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5.2.5 Xuwly va cham trong cong trinh

Sau khi c6 bao cdo vé va cham trong cong trinh va nhd d6 c6 phuong hudéng diéu

chinh, ta tién hanh chinh sira cic thiét ké theo nhitng budc sau:

Budc 1:Trd lai file co dién trong phan mém Revit va Chon Manage->Select by ID

Hinh 5.19 Tro lai phdn mém Revit dé tim vi tri va cham

Budc 2: Copy mé Item ID -> Show dé tim chinh xac vi tri va cham va tién hanh sira.

Hinh 5.20 Tro lai phcfn mém Revit dé tim vi tri va cham
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O day ta chon phuong hudng chinh stra 13 diéu chinh cao d6 cta 2 dng ludn day dé
tranh va cham.
5.2.6 Khdi tgo va chia sé cdc thwéc phim gid lgp vé cong trinh
Navisworks duoc trang bi san bo thu vién gém 1000 chung loai vat liéu khac nhau.
Véi chitc ning cho phép dinh hinh cac thiét 1ap vé khoi tao anh gia 14p nhu diéu chinh
nguén sang, thé hién vt tu, hiu canh, tién canh va tao ra cac kich ban nhu trong khong
gian thuc (tiy theo vi tri dia Iy & khi hau timg ving mién) s& mang dén cho chiing ta cai
nhin tryc quan nhét & séat thue nhat trude ca khi du 4n duoc xay dung hoan chinh.
Navisworks trang bi mot cong cu cho phép chung ta tao ra cac thudc phim gia lap
(Walkthrough) dé kham pha mé hinh trung tim ciia minh tai timg ngdc ngach, timg vi tri
chi tiét nhét trong khong gian 3D.
Ta tién hanh theo cac budc sau:
Budc 1:Trong muc Save Viewpoint ta c6 thé chon tiép Save Viewpoint dé chup anh

cong trinh hodc chon Record dé khoi tao thude phim gia 1ap cong trinh.

Hinh 5.21 Khoi tao thudc phim gia ldp cong trinh
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Budc 2:Muc bén canh dé ta c6 thé xem lai thudc phim.

Str dung Fly dé c6 cai nhin téng quat xung quanh cong trinh,Walk dé di va quan sat

nhirng dia diém cu thé noi cac hé théng phdi hop véi nhau, vi du nhu ting hdm cong trinh.

Pause va Stop dé dirng va két thuc thude

Hinh 5.22 Cach tuy chinh thudc phim gia ldp cong trinh

Mot s6 hinh anh Naviswork cung cip

Hinh 5.23 Hinh anh Naviswork view 3D kién triic cong trinh
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Hinh 5.25 Hinh anh Naviswork vé Phong chuyén dé tang 3
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Hinh 5.26 Hinh anh Naviswork cdp nguon va chiéu sang Phong hji truong
5.3 Két luin
- Thoi gian duoc giam xudng hang loat va viéc phan tich, giai quyét cac cudc va

cham dé dang hon.

- CO6 thé 1am viéc trén tirng va cham mot cach doc lap, sua doi trang thai, thém
nhan xét / ghi dé truc quan hoa, lich biéu.

- Thong tin cic xung dot di dugc chuyén va tap trung tir Navisworks sang Revit,
cho phép phan loai va xu 1i tot hon.

- Sir dung céc bang tinh, chiing ta c6 thé so sanh va phat trién, sé luong cac cudc

dung do thiét lap cac khu vuc xung dot ma chung ta nén tap trung.
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CHUONG 6: KET LUAN

6.1 Két qua dat dwoc ciia dd an
Trong qua trinh tim hiéu va thiét ké mo hinh BIM cho tda nha ching em c6 vudng mic
mot sd kho khan trong viéc tim kiém tai liéu nghién ctru. Nhung véi su nd luc cua ca
nhém ciing nhu vé6i sy hudng dan gitp d& cua thdy Luu Ngoc An gitp chung em dat
dugce mot sb két qua sau day:
- Giup chung em biét duoc sy phat trién, vai tro, tinh hinh st dung, phd bién cia
BIM ca trong thiét ké, thi cong cac du an & nude ta ngdy nay.
- Thiét ké thanh cong mo hinh BIM — Revit 3D cua toa nha.
- Tim hiéu duoc ¥ nghia ctia viéc sir dung BIM thong qua thiét ké dé thi cong, quan
1y cac hang muc trong du an.
- Hiéu duoc cach sir dung, quan 1y phan mém.

Lap duoc ban thong ké khdi lugng ctia cong trinh dé hd tro cho quan 1y du toan.

6.2 Panh gia vé BIM
Tir nhitng két qua trén ching em nhan thdy BIM noi chung va phan mém Revit,
Navisworks néi riéng gitip cai thién sy phdi hop thong tin & cac giai doan thiét ké cung
cap dién nham muc dich mo hinh hoa cong trinh tir cac ban vé thiét ké.
Bén canh nhiing két qua dat dugc van con mot s6 mit han ché nhat dinh trong qua trinh
ung dung BIM. Phan mém BIM — Revit chi hd trg du 4n vé mit thi cong tur nhitng ban
vé thiét ké, tinh toan.
6.3 Dinh hudng nghién ciru va irng dung
Nghién ciru va ing dung nhitng phan mém BIM ¢ tich hop thém céac yéu to:
- Chi phi va hao phi, dugc ting dung dé 1ap du toan chi phi, kiém soat von cho du
an
- Kiém so4t ning luong (chi sé nhiét d6, anh sang,..) trong va ngoai cong trinh.
- Thong tin vé cac thiét bi dugc str dung trong cong trinh véi do chi tiét cao, dung

trong viéc bao tri bdo dudng qua trinh van hanh ctia cong trinh.
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TAI LIEU THAM KHAO

So tay lya chon va tra cuu thiét bi dién - Ngo H?)ng Quang
TCVN9206 2012

Gi4o trinh ki thuat chiéu sang — PGS Lé Thanh Bic

Gi4o trinh Ki thuat Dién cao ap — Thay Tran Vin Tép
Khoa REVIT MEP ctia thdy D6 Ngoc Tinh
https.//vintecgroup.vn/may-bien-ap-1000kva-kieu-kin/

https://mayphatdienvietnhat.vn/san-pham/may-phat-dien-cummins-206kva.html
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https://codienhaiau.com/product/cau-dao-tu-dong-mitsubishi-nf400-cw-3p-
40ka-300a/

9. https://thietbidienlocphat.vn/tu-bu-samwha-3-pha-capacitor-415v-30-kvar-
S50hz-tu-dau/

10. https://rdsic.edu.vn/hoc-thuat/bim-tong-quan-cong-nghe/kham-pha-city-revit-

de-thiet-ke-kien-truc-thanh-pho-hien-dai-vi-cb.html
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