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THIET KE M&E
VOI AUTODESK REVIT MEP

Vé cong vige thiét ké, tir chd cac phﬁn mén d6 hoa thiét ké chi thé hién cac ban v&
thiét ké dudi dang phéng don gian, dén cac ph?m mém dung dé vé phéi canh khong gian
ba chiéu, tir hinh v& tinh dén hinh vé& chuyén dong nhu phim ...

Va dic biét tir chd chi gitp chu yéu cho viée vé khai trién cac ban vé k¥ thuat trén co
s& phac thao, cac phdn mém con ¢ thé giup cho qua trinh phac thao ¥ tudng mot cach
nhanh choéng, gitp tinh toan mdt cach nhanh chong va chinh xac cac thong sd (nhu: tai,
kich thudc dng, ton that ap suét, khdi lugng ...).

Nhitng phac thao s6 dén luot minh lai rat ngén qua trinh trién khai ky thuat tiép theo,
rut ngén thoi gian nghién ctru va hoan thanh hd so thiét ké, mot trong nhiing yéu t6 quyét
dinh thanh cong cua mdt k¥ su (ca ky su thi cong va thiét ké trong nganh co khi nang
luong). AutoCAD MEP, Revit MEP cta hing Autodesk 1a mot phan mém co day du
nhirng tinh nang nhu vay.

Néu str dung phan mém nay ngudi ki su s& tiét kiém duoc rat nhidu thoi gian, ting
ddi ta sy chinh xéc. Khi nay nhiém vu cua ngudi ky su la phai lya chon va thiét 1ap cac
thong sb chinh xac, tim duoc nhiéu phuong an thiét ké, bd tri hop 1y nhit dé tiét kiém
nang luong, tiét kiém chi phi nhat va biét phan sét nhiing két qua ciia qua trinh.

TONG QUAN VE REVIT VA BIM

1. Lich Sir Cua Revit MEP

Péi véi nhitng ngudi 1am thiét ké k¥ thuat noi chung va nhiig nguoi thiét ké trong
nganh diéu hoa khong khi néi riéng, cac phan mém cua hing AutoDesk 1a kha quen
thudc. Ho khong xa lai gi voi céc phén mém nhu AutoCAD, AutoCAD MEP, 3D
Studio, 3D Max, Inventor...

bac biét 1a AutoCAD, sau hon mot thap nién st dung, ho da quen thude dén d6 xem
nhu day la phdn mém co ban va ngay nay hau hét cic doanh nghiép dang dung phan
mém ndy. Phin mém AutoCAD dung cho cong viéc thiét ké hé théng diéu hoa khong khi
trong thé ky 21 c¢6 phai 1 t6i wu hay khong ?

Nhu chiing ta da biét nhitng nam gan ddy nganh diéu hoa khong khi néi riéng phat
trién rat nhanh, cac cong trinh diéu hoa khong khi véi quy mé rat 1on, mit khac véi xu
thé hoi nhap toan cau, su canh tranh cang tré 1én gay git, doanh nghiép nao c6 kha ning
du toan khéi lugng cong trinh mét cach chinh xac nhat, nhanh nhat va sau d6 1a quan 1y
va trién khai du 4n mot cach t6t nhat thi s& thanh cong.

2. Cac phan mém ciia hing AutoDesk cho nganh diéu hoa khong khi.
2.1. Khai niém vé CAD
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CAD 1a viét tit cum tir Computer Aided Design ciing 1a wdc mudn cia con nguoi
thoi dai tin hoc. Néi chung, thiét ké 1a céng viéc ctia nhiéu nganh nghé khac nhau. Tuy
nhién, d6i v6i nganh thiét ké hé thong diéu hoa khong khi thi dugc hiéu nhu 13 su xut
hién ctia hinh anh trén man hinh theo ¥ mudn ctia ngudi st dung.

Pé tao 1ap mot hinh anh, may tinh dua vao hai nguyén 1y ctia nganh toan hinh hoc:

— Nguyén 1y hinh hoc ¢ dién: hinh anh 1 tap hop cac diém. Dya vao nguyén 1y nay
s& c6 hinh anh dang raster. Pay 1a dang hinh anh cudi cing duoc tao thanh boi cac
phan mém nhu 3D Max, 3D Viz .
Mot diém cua hinh anh dugc biéu thi trén man hinh bé‘mg mot pixel. Mot pixel dugc
quan 1y bang cac thudc tinh nhu vi tri, mau sic... Vi vdy, mot hinh anh co kich
thude hinh hoc cang 16n thi sd pixel cang nhiéu, kéo theo yéu cau nhiéu tai nguyén
ctia phan cing dé quan 1y thong tin. Hé qua 1a dung luong file cang 16n, phan mém
s& sir Iy chan. Hinh raster thudng c6 nhitng vu diém co ban 1a: mau sic va tao hinh
phong phu gan giéng véi thuc té.

— Nguyén ly hinh hoc giai tich: hinh anh 1a d6 thi cia mot ham s6 y = f(x). Dya vao
nguyén ly nay s€ c6 hinh anh dang vecter. Pay la dang hinh anh dugc tao ra boi
phan mém nhu Revit MEP. M6t hinh anh vecter dugc quan 1y bang mot ham sé va
mot vai thong sb. Do d6 du kich thude hinh anh lon hay nhé ciing khong anh hudng
nhiéu dén dung luong file. Hinh anh vecter thuong c6 nhiing duoc diém: don sac,
tao hinh kém phong phu so voi hinh raster. Ngudi ta van c6 thé tao hinh phong pht
hon, nhung can nhiéu ham sb hodc ham sb bac cao nén dan dén 1a dung luong file
tang theo, tuy vay né van khong 16n bang hinh raster xét ciing mot dung luong.

Vay chung ta phai dung loai phan mém nao, dé két qua 1a hinh raster hay vecter, cho
cong viéc thiét ké ctia minh.

Cau trd 101 1a cd hai: ca raster va vecter, tuy thudoc vao giai doan nao trong qua trinh
thiét ké, hau hét cac giai doan cua qua trinh thiét ké ta nén st dung vecter s¢ dem lai hi¢u
qua cao hon, chi giai doan nghién ctru vat liéu va mau dé dua ra hinh anh hay video moi
can dén raster.

Bén canh d6, ngoai nhiing hinh anh thay duogc trén man hinh 14 théng tin hinh hoc,
ngudi 13 thiét ké hé théng didu hoa khong khi con can dén nhimg thong tin khong phai 1a
hinh anh duogc goi 1a thong tin phi hinh hoc nhu khéi lwong vat tu, luu luong gio, ton that
ma sat trén timg doan Ong. ..

Duya trén nhitng thon tin phi hinh hoc gitip cho qua trinh chon céc thiét bi nhu quat,
bom chinh x4c hon va déac biét phuc vu tdt cho cong viéc lién quan nhu hoach dinh tai
chinh, quan ly du an...

Vi du: Viét Nam hién nay, chung ta khé c6 mét du an nao co thé dua ra téng s6 von
dau tu mot cach chinh xac. C6 nhiéu nguyén nhan, nhung nguyén nhan chu yéu 1a khau
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thiét ké. khong c6 mot cong cu tinh toan khoi luong thiét ké mot cach nhanh chong va
dang tin cdy ma hau nhu dwa hoan todn vao con ngudi. Nguoi thiét ké theo khuynh
huéng BIM dé thiét ké thi khéi lugng s& dugc tinh todn mot cach tu dong va hoan toan
chinh xac theo nhitng gi xuat hién trén man hinh.
2.2. Cic phin mém cho nganh thiét ké hé thong diéu hoa khong khi ciia hing
AutoDesk

Trong nhitng nam 90 AutoCAD 1a phadm mém dugc ngudi thiét ké sir dung phd bién
nhét khi thiét ké hinh hoc vecter, va 3D Max khi thiét ké hinh hoc raster.

4 hin vao hién trang sir dung tai Viét 4 am, AutoCAD duoc st dung nhu 1a mdt cong
cu dé v& ky thuat. AutoCAD chi c¢6 ¥ nghia nhu 1a Computer Aided Design. Mot sd
ngudi c6 kha niang lap trinh bang AutoLisp da phat trién thém mot sb 1énh chuyén nganh
dé v& cac thiét bi co khi (vi du cong ty Ree co6 viét bd cong cu Lispa am). Tuy nhién, su
phat trién nay ciing khong thé hon nita vi thiéu nhiing co s phap 1y mang tinh vi mo.
Diéu nay duogc thé hién cy thé qua su viéc la dén nay Viét 4 am van chua c6 mot quy
chuan nao vé dit tén Layer.

Thuc té ¢6 thé ndéi AutoCAD nhu 1a mot phan mém phd thong, nd co thé dung cho
moi linh vuc thiét ké k¥ thuat, chinh vi vy n6 khong cé nhitng dac tinh, nhirng ph?m t
dic thi cta bat ky mot nganh nao, vao cudi nhitng nam 90 véi sy phat trién rat manh cta
nganh xay dung, kién tric, két cau, va cac nganh kém theo né la dién dan dung, nudc
sinh hoat, nuéc phong chdy chtra chay, diéu hoa khong khi, rat can c6 nhitng phan mém
chuyén dung dé phuc vu cho nhimng nganh nay. Chinh vi vdy hing AutoDesk da cho ra
mit mot bo ba phﬁn mém:

— AutoCAD Structure danh riéng cho nguoi thiét ké két cau.

— AutoCAD Architechtural Desktop danh riéng cho ngudi thiét ké kién truc.

— AutoCAD Building System dang riéng cho nguoi thiét ké hé théng diéu hoa khong
khi, dién, nuéc. Pén nam 2008 thi né dugc ddi tén thanh AutoCAD MEP
(Machanical, Electrical, Plumbing).

B phan mém nay dugc dan trong nganh dén nhan ndng nhiét vi ho thiy ring day
dung 1a phan mém CAD dung nghia. Ba phan mém nay 1a anh em cua nhau, sau khi kién
trac su ding AutoCAD Architechtural Desktop thiét ké kién trc roi ddy qua cho céc k¥
su dién, nudc, co khi thiét ké hé thong cia minh trén mé hinh ay. Tuy nhién, cang sir
dung ho cang thay thiéu cac cong cu can thiét. AutoDesk tiép tuc phat trién cho dén
phién ban 2006 thi cac cong cu tuong d6i day dit va duoc sir dung phd bién.

Ca 3 phan mém nay déu dugc phat trién dua trén nén AutoCAD nhung theo khuynh
huéng BIM (Building Information Modelling). V&i nhitg phan mém nay, ngudi thiét ké
thay doi han cach lam viéc cia minh. Ho khong con phai lam viéc nhu khi dung phan
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mém AutoCAD (phuong phap lam viéc nhu but thuéce). Ho khong phai nghién ctiru dbi

tugng bang mat bang, mat dimg mit cit... ma chi nghién ctru hoan toan trén hinh 3D.
T4t ca nhitng thong tin hinh hoc nhu mit bang, mit dimg, mit cat... hay thong tin phi
hinh hoc nhu khéi lugng thiét ké, sé luong vat tu... déu dugc trich xuat ty dong tir mod
hinh 3D.

Tuy nhién, do dua trén nén AutoCAD nén chiing ¢6 nhimg han ché nhu: chiém nhiéu
tai nguyén ciia may tinh, c6 nhiéu lénh phic tap, khé hiéu, mot sé chi tiét khong thé vé
tur dong... Co 18 ring ddy chinh 13 nguyén nhan dé nhitng nguoi thiét ké ¢ Viét 4 am tuy
thay dugc nhiing loi ich rat thiét thyc ctua chung nhung st dung kha han ché.

Pén dau nam 2006, v4i phién ban 9 ciia Revit Building, ngudi thiét ké kién tric trén
thé gii da c6 mot cong cu kha 1y tudng cho cong viée hang ngdy ciia minh. Tuy 1 mot
san pham ctia mot hang phan mém rat quen thudc 13 AutoDesk, nhung nhitng nguoi thiét
ké tai Viét 4 am rét it biét dén. C6 rat nhiéu nguyén nhan, nhung c6 1& nguyén nhin quan
trong nhat 1a khong dé y dén mot trong nhiing co so 1y luan quan trong dé Revit xuat
hién va nhan dwoc sy dén nhan nong nhiét cta thé gidi 1a nho vao khuynh huéng BIM
trong nganh cong nghi€p xay dung.

Vé6i Revit MEP, nguoi str dung khong can phai hoc AutoCAD, 3D Max... ma chi can
biét nhimg kién thirc co ban vé tin hoc 1a dap ing dugc yéu cau dé hoc.

Theo da cta su thanh coéng v6i Revit Building, ndim 2008 hing AutoDesk tiép tuc
hoan thién Revit Building d6i tén thanh Revit Architechtural va tung ra hai phan mém
cho linh vuc két cdu va dién, nuée, didu hoa khong khi 1 Revit Structure va Revit MEP.

3. Cac phin mém Revit
3.1. Khunh hwéng BIM trong nganh cong nghi¢p xay dung.

BIM (Building Information Modelling — m6 hinh thong tin xay dung) 1a mot khuynh
huéng duong dai cia nganh cong nghiép xay dung ctua mot sé qudc gia ma cu thé 1a My.
Pay 1a mot huéng di co tinh bat budc theo dé nghi cia BOMA (Builder Operator
Manager Association — Hiép Hoi a himg 4 ha Van Hanh Va Quan Ly Cong Trinh Xay
Dung). Trong thoi dai tin hoc, nhiing ngudi cia BOMA khong coi ho so thiét ké chi c6
gia tri trong giai doan x4y dung cong trinh ma con phai 13 mot vin kién co sé dé quan 1y
va van hanh cong trinh khi cong trinh duoc dua vao hoat dong. Bdi véi ho viéc doc mot
hd so thiét ké 1a qua phirc tap va phai can dén nhiing kién thic chuyén mon cua nganh
xay dung. Vi vdy, ho yéu cdu can phai c¢6 mot mé hinh 3D dé gan nhiing thong tin can
thiét vao do, khi can ho sé& truy xuat nhiing thong tin d6 hoic tir d6 dé c6 nhimng thong tin
moi.

3.2. Cong nghé PBM
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Cong nghé PBM (Parametric Building Model — M6 hinh cong trinh xay dung c6 chira
thong s6) dugc AutoDesk dua ra va goi 1a cong nghé thir 3 dé phan biét voi cong nghé
CAD (cong nghé thir 1) va CAD Ojects (cong nghé thir 2).

Vi cong nghé nay thi mot goi giai phap duoc AutoDesk dua dén cho Revit dé phuc
vu nganh thiét ké xay dung:

— Revit Architechture 14 phan mém dung cho chuyén nganh thiét ké kién trac.
— Revit Structure 1a phan mém thiét ké két cau.
— Revit MEP 13 phan mém dé thiét ké MEP

Cac phan mém theo cong nghé thir nhat va thtr 2 néu muén lam viéc duoc theo goi
giai phap nay can théng qua Revit. Cac phadn mém dong Revit c6 kha ning tao hinh khéi
dang ciing nhu cac chi tiét phong pht hon nhiéu so voi cac phan mém CAD. a goai ra,
khi str dung phan mém thudc cong nghé PBM, nhiing viéc nhu thdng ké khéi luong vat
tu thiét bi dung trong cong trinh (gach, xi mang, thép, ton lam dng gid, dng nudc, miéng
gi6, AHU, FCU...) sé duoc ph?m mém tu dong san sinh. HO so thiét ké ky thuat duoc
phan mém quan 1y mot cach chat ché chinh xac. Khong chi vy, nguoi st dung con ¢o
dugc tat ca cac thong tin hinh hoc va phi hinh hoc ctia cong trinh tai bat ky thoi diém nao
clia qua trinh xay dung. 4 ho vao nhiing dic diém nay, mot sé nha chuyén mon vé xay
dung goi day 1 phan mém 4D (3D + chiéu thoi gian).

Bén canh d6, cac phan mém dong Revit con 1a mét trong nhitng phan mém hiém hoi
lam viéc theo ca hai dinh dang anh vecter va raster, toc do xir 1y nhanh, chiém dung
lugng dia cimg thip, chi can c6 trinh d6 tin hoc cin ban (nhu MS Word, choi nhimng
game don gian), chtr khong can biét st dung AutoCAD. Khi st dung cic phadn mém
dong Revit, ngudi st dung khong chi c6 mot hd so thiét ké k§ thudt ma con cé ca hd so
trinh dién nhu phdi canh trong va ngoai cong trinh & bat ky goc d6 nao, bat ky vi tri dia
1y ndo, vao bat ky thoi diém nao trong nam, cac doan phim chuyén dong.

Cac phan mém cua hang AutoDesk c6 gia trung binh, cac phan mém dong CAD di c6
17 phién ban dugc phat hanh trong sudt qua trinh ton tai ctia minh trong hon 20 nim.
V6i cac phan mém dong Revit tuy méi hinh thanh nhitng ndm nao ciing c6 mot phién
ban méi, qua day ching ta ciing rd gia tri cua cic phan mém dong Revit nay trén thé
gidi. Pé co cung mot két qua, viée hoc tap dé sir dung cac phan mém dong Revit chi
chiém Y thoi gian so v6i thoi gian dé hoc cac phan mém khac. 4 goai ra véi cac phan
mém dong Revit, ndng suat 1am viéc sé ting it nhat 400% d6i véi nhiing nguoi dang lam
viéc voi cac phan mém hién dung nhu AutoCAD.

Viée st dung cac phan mém dong Revit & Viét 4 am trong giai doan hién nay va sip
dén can duoc khuyén khich. Bit dau tir nam 2004 trudng Pai hoc Kién Trac TP. HCM
da dua vao giang day vé phan mém Revit Architechture, va cic d6 an cta cac sinh vién
phai thuc hién trén phan mém nay, va thém mot thong tin quan trong nita 1a sy két hop
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hoan hao cua Revit MEP vé1 Trace 700, hién nay trén trang chu ctia 2 hang AutoDesk va

TRAA4 E déu khuyén cdo nén st dung két hop hai phan mém nay.

3.3. Yéu ciu phan cirng.

Duéi day 13 bang thong ké yéu cau vé phan ctng ctia mot may tinh dé dung cac phan

mém do hoa da gidi thi¢u & trén cung vé1 Window XP. Hau hét cac phan mém nay khi

cai dit trén Window Vista thi déu doi hoi cdu hinh cao hon.

CPU RAM HDD VGA WINDOW
Téi bé T6i | P& | T6i | Pé | Téi | Pé
thiéu | nghi | thiéu | nghi | thiéu | nghi | thiéu | nghi
Intel Intel 3GB, Wind
. nte indow
Revit . Core™ | 1GB 3GB |4GB 3
Pentium B 4 . . 256 | 512 | XP hoac
MEP 2 Duo, néu con | con o
IVi4 . GB 2 B MB | MB | phién ban
2009 GHz 2.4 khong trong | trong cao hon
GHz | Render
Intel Intel Wind
. nte indow
Revit Penti Core™ 4 [39B{SGB| | s | xp o
Architechture entium 2 Duo 1 GB con con S S oac
V14 ’ GB P p MB | MB | phién ban
2009 GH 2.4 trong | trong ho
z cao hon
GHz
Intel Intel Wind
. nte indow
Revit Pentium | “0C 4 |POBISGB g | 256 | XPhod
entium 0ac
Structure 2Duo, | 1GB con | con o
IVi4 GB B B MB | MB | phién ban
2009 GH 2.4 trong | trong ho
z cao hon
GHz
Intel .
AutoCAD Int.el Core™ 29 4.3 Wlndovw
MEP Pentium > Duo, | 2GB 3 G‘B G‘B 128 | 256 X?A hoaﬁc
2009 V3.0 54 GB | con | con | MB | MB | phién ban
GHz GI.‘IZ tréng tréng cao hon
Intel 1 GB, 750 Window
AutoCAD | Pentium 2 GB MB 64 | 128 | XP hoic
2009 V22 Vol con MB | MB | phién ban
GHz Vista tréng cao hon

Bang B. 3.1.2.3: Bang thong ké yéu cau vé phan cimg cia mot may tinh.
UU PIEM VA KHUYET DPIEM

Bét cit m§t phan mém nao cling c6 vu diém va khuyét diém riéng cia no, van dé la

phan mém nao c¢d nhiéu uvu di€m hon, va khuyét di€ém cua chung c6 khac phuc dugc
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khong, dé khac phuc ta phai 1am nhu thé nao, khi ndo ta nén dung phan mém nay va lac
nao ta khong nén dung.

O cac phan trén em ciing dd néu nhitng mit manh ciing nhu nhitng han ché cua no,
nhung dé thay rd hon em xin tom tat lai va dua ra bang so sanh nhimng uu diém va khuyét
diém ciia mot cac phan mém trén.

Revit MEP 13 phan mém thiét ké dac sic cua AutoDesk. Trong Revit MEP tich hop
cac cong nghé va chirc ning méi nhat trong linh vuc thiét ké:

— Thiét ké hoan toan theo tham sd (Parametric) va huéng d6i tugng (Feature Based).
Qua4 trinh thiét ké dugc thuc hién theo quy trinh thuan: Phac thao = Mo hinh >
tinh toan = Chinh stra > Xuét két qua.

— Tro giup thiét ké thu vién, 1ap rap két ndi hé thdng tr dong.

— La phan mém hiém hoi c6 cong nghé thiét ké thich nghi (Adaptive Design), tu dong
xéac dinh kich thudc cua cac ddi két ndi dé co thé ty dong thém khdp ndi hodc thay
d6i kich thudc phu hop.

— Pugc xép hang dau vé tinh d& sir dung trong cac phan mém dd hoa ndi tiéng hién
nay. Hau hét thao tac duoc thuc hién béng kéo tha; st dung giao dién Windows
chuan; hé thdng tro gitip va huéng dan st dung hoan hao.

— Dé sir dung phan mém nguoi k§ su khong can biét autoCAD hay cac phan mém do
hoa khac ma chi can k¥ nang co ban vé sir dung may tinh. 4 hung phan mém lai doi
hoi ngudi ki su ¢6 mot trinh do chuyén mon tot thi moi thiét 1ap ding cac thong sb,
dung cac hé théng dé phan mém thyc thi va cho ra két qua.

Sau ddy la bang so sanh tinh ndng cua cdc phan mém:

Revit AutoCAD MEP AutoCAD
, , . , , 4 ang hon vdi cun
. a he hon voi cung khoi | a4 ang hon voi cung i ig v Au g
Cau hinh A . .. R . khoi lugng cong
lugng cong viéc khoi luong cong vige .
Viéc
P . Kha truc quan, dung Kém tryc quan,
Rat truc quan, dung L 2 . . ) .
Truc quan — o 2 chuot véi nhitng bi€éu | dung dong 1énh 1a
~ . chuot véi nhitng biéu X2 e . P
deé su dung. twone d3 hid tuong d€ hi€u. St chu yéu, nhiéu dong
n iéu. ,
e dung ca dong Iénh | 1énh dai va khé nho.
Kha ning tao hinh rat
i Kha nang tao hinh Kha nang tao hinh
Tao hinh manh, hinh rat da dang 4 nan% 40 i 4 nan% 40
. . ycu yeu
va phong phu
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Revit AutoCAD MEP AutoCAD
- Rat manh, c6 the phat | - Kha tot, c6 thé phat
sinh mit cét cho bat cir | sinh mat cat cho bat
Tu phat V1 tri nao, va & bat ky cr chd ndo, va & bat . .
. ., L io4: A \ Vo 4R \ Khong thé.
sinh mit cat | thoi diém nao. ky tho1 diém nao.

- Ty dong cap nhat khi
c6 thay doi

- Khong tu dong cap
nhat khi c6 thay d6i

Thu vién co

Tuong d6i nhi€u, céd

Tuong do6i nhiéu, co

C6 nhiéu, nhung chi

san dac tinh thong minh. dac tinh thong minh. la nhirng Block
Tao thu
vién thong R4t manh Kém Khéng thé
minh
R4t manbh, phan anh Phure tap, phan anh
day du ca yéu t6 khon day du ca yéu tb
Tinhtogn | . o CooC0 @ EIONS | Y S YR N
@i gian, thoi gian, thiét b1 | khong gian, thot gian, Khong thé
may moc va con thiét bi may moc va
nguoi... con nguoi...
- Rat manh, nhanh, - Kha tét.
Théng ké chinh xac, dé thyc - Khong co nhiéu lya . 2
TR hié L 1A Khong thé
vat liéu 1en. chon thiét 1ap
- Ty dong cap nhat - Khong tu cap nhat
Mo phong Hinh anh chét luong Co thé, tao cham, Co6 thé, tao cham,
tinh cuc tot, tao nhanh. chat lugng kém. chat lugng kém.
R4t manh, cho ta
nhirg thudc phim dep, . . , .
Mb phong ne MHOE DA AP 1 6 thé, chat luong | Co thé, chat lwong
) phan &nh ca thong so . L. , L.
dong o e i kém, rat nang kém, rat nang
thot gian va khong gian
thay doi
Kiém tra hé . .
B i Rat manh Kha manh Khong thé
thong
Cong nghé
S NEfs Co Co Khong cb
BIM
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Revit AutoCAD MEP AutoCAD
Cong nghé
thiét ké C6, rat manh Khoéng c6 Khoéng co
tham s
Moi trudong
lam viéc x. . 2 ) <
R M Hoi tr¢ manh Khong thé Khong thé
tap the
(Workset)
Can mo Khéng yéu cau vi
hinh kién Can Can chi dung dé v& ban
truc 3D vé 2D
Tai liéu Rat hiém it Rat nhiéu
o Chua pho bién Chua pho bién i
Pho bién o o Rat pho bién
(6 Vit a am) (6 Viét a am)

Bang B. 3.1.2.4: Bang so sanh uu va khuyét diém cta cac phan mém.

Nhin xét:

Ta thdy day l1a mot phan mém mdi, chinh vi ra sau nén no thira huéng dugc hau hét
cac uu viét cua cac phﬁn mém ci, dé)ng thoi n6d khic phuc dugc cac nhuoc diém cua
phan mém cil.

Ciing do con mdi nén cac tai liéu vé Revit MEP con rat han ché (ké ca tai liéu tiéng
Anh) va ngudi biét st dung nd ciing rat it. Tuy nhién, hién nay xu huong ngudi ta
chuyén sang sir dung phan mém nay la rat cao, truong dai hoc Kién Tric TP. HCM di
dua chuong trinh ddo tao mon ndy vao chuong trinh dao tao chinh thire, cic sinh vién bat
budc phai lam d6 an moén hoc va ludn van trén phan mém nay. Khi ta truy cdp céc
website vé xay dung, kién trac hién nay thi ciing thiy cac dién dan vé phdn mém nay rat
“néng” va cac dién dan vé autoCAD khéng con dugce quan tim nhiéu nita.

MOT SO PAC PIEM NOI BAT CUA REVIT MEP

1. Heating and Cooling Load

Chtrc ning tinh tai cia phan mém hoan toan tuwong tu (vé cach thuc thiét lap va thu
vién — Templete) TRACE 700, n6 hon TRACE700 & chd tinh toan t6t cho ca cac phong co
hinh thu bat ky, nhung lai khong c¢6 chtc ning phan tich kinh té (Chiller Plant Analyzer)
nhu TRACE700.

Tuy nhién, Autodesk chu dong thiét ké chirc ning nay giéng hét véi TRACE 700 va
cho phép xuit dir liéu ra dé két hop véi TRACE 700 dé tinh toan phan tich ning lugng va
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phan tich kinh té kinh té (trén trang Web cta ca 2 phan mém nay dé dé nghi dung két hop
Revit MEP v61 TRACET700).

Autodesk Revit MEP 2010 - [H_Mec...
JINEl  Architect  Collaborate  View  Manage =

R E BB @ SR =

Space Space Space | Zonegl Heating and Panel Schedule/ | Check Duct Check Pipe  Check Duct Pipe Systemn

Separator  Tag m%foling Loads Schedule Quantities Systems Systems  Circuits | Legend Legend Browser :
Spaces & Zones | Zone me Color Schemes | System Browser
Defines zones within 2 project. ’

o e e SEoEF S fﬁﬂWiﬁ.&ihﬁ-M-_ﬁJ-—xw
2. B0 tri hé thong Duct/Piping tw dong

Chung ta chi can dat cac thiét bj dau/cudi (miéng gid, AHU...) sau d6 gan chung vao
mot hé thong, phan mém tu dong bb tri duong dng giod.

Tuy nhién, néu mudn vé& thii cong thi chirc ning niy ctia phan mém ciing rat manh mé,
chi can kich 2 diém cho doan 6ng thang, 3 diém cho doan éng 1éch hudng — céc fitting tu
dong dugc phat sinh.

3. Dit cac thiét bi trén Duct/Piping nhanh va don gian

Chang han ta mudn dat VCD/Valve, ta chi kich hoat 1énh, chon VCD/Valve, kich 1énh
doan 6ng mubn dat, phﬁn mém tu déng chon VCD/Valve c¢6 kich thude thich hop va dat
Vao.

Mp.—, HE T Autodesk Revit MEP 2010 - [H_Mech_03_Comp(=tc.vt - Floor Plan: 1 - Mech]
Fra
Home Insert Annotate Modify Analyze Architedt Collaborate  View Place Duct Accessory

k ] H_Control Damper - Manual - Rectangular] |_:'§_
= ‘ Standard

Madify Element Model Load

Properties ™ Change Element Type 7| In-place  Family
Selection | Element [ [

Place Duct Accessory | [] Rotate after placement

ch 03 Complete.rvt - Projec... .

= 0, Views (Discipline)
= Architectural
[= Contructions
- Floor Plans
i1~ Arch
i 2~ Arch
i3 - Arch
4 - Arch
= Ceiling Plans
i1 - Ceiling Arch

s P 2R
4. Tinh toan kich thwéc Duct/Piping/Wire

Gan luu luong cho cac thiét bi dau/cudi, kich hoat cong cu Sizing Duct/Piping, phan

mém ty dong tinh toan kich thudc dng va can bang hé thong.

Phan mén c6 céc chic ning tinh theo Van tc khong doi, Ma sat ddng déu, Phuc hdi ap
sut tinh va co thé két hop ca (and) Van téc khong doi va Ma sat dong déu.
5. Kiém tra hé thong Duct/Piping/Wire

Chtric nang nay cho phép ta xac dinh luu lugng, ap suat tinh, ton that ap sut.
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Chon h¢ thong muén kiém tra, vi du duodng cép: khi dua chudt toi thiét bi dau
(AHU/Chiller...) ta xac dinh duoc thong sb tong, dua chudt toi nhanh thi ta biét dugc
thong sb cua riéng nhanh do.

At
e Edt view Mideling Drefting Tools Settings Window Help '.'"3
DSBS DB x[otc:He |@La:E@@D || My How Lree i®]] [
R Pre W D20 (DA e Bk etk A Tin ool | RE DD | P | M

‘ielect a System }

re Loss: 18.1 Fa0
essure: 314 Pal

w
=
o

e

- Arch 0!
5
ions (Building Ele
wough

{ - Mech Nen Xuor
« Mech Zones Cc
A - Mech Bottom Ty

1y - MechL01-0
5 - Mech LOT-07 H

._\_“-.!-!echul [v
6. Tw dong hién thi nhian Size/BOD/BOP...

Chi can chon cong cu Tag roi kich chudt 1én doan 6ng hay thiét bi thi Size/BOD/BOP...,
tuy theo loai Tag.

P‘ = [ 1: | * Autodesk Revit MEP...

Home nse Annotate  Modify  Analyze  Architect  Collaborate  View

o N O—; () Rotats

r !_| H_Duct Tag 5.0mm C
U H_Duct Tag 5.0mm ¥ . )|
[q Mirrer = 421 Pin
Element Move  Copy Create  Create

Properties ” Change Element Type M EE Amay 3 Delete | Similar  Group

Madify Crzate

H_Dwuct Tag 2.3mm Iﬂ
H_Duct Tag 3.5mm
H_Duct Tag 3.5mm il 2

Maodify Duct T|

H_Mech_n4_ [N

H_Duct Tag 4.5mm T
=13, Views H_Duct Tag 4.5mm %

= Archil H_Buct Tag 5.0mm T

- [

e

; Most Recently Used Tipes -
| H_Duct Tag 5.0mm : H_Duct Tag 5.0mm

H_Duct Tag 5.0mm = ]
SR v B:Mg ‘ <y
E M_Duct Size Tag H_Duct Tag 5.0mm ' —— T T T T
|M_Duct size Tag 7 B | | B T
M_Duct Size Tag 7 v ¥ 00X400 1%':'0')(6':10 I}nODf +_5.'29
B | B}
[

'. ’ M _Duct Size Tag ‘;.-. MZTW
7. Thay doi vi tri ctia doi twgng dé dang

Chéang han thay d6i cao do cua doan 6ng thi cac dng ding tu dong dai ra/ngin lai,
nhung toan hé théng khong bi pha v4.
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8. Tao d9 doc cho dudng nwéc nguwng, nwée thai

Ta chi can dinh nghia do dbc va xéac dinh cao do diém dau, phﬁn mém ty dong tinh toan
dd cao ctia cac diém khac theo d6 ddc.

Khi ta thay d6i cao do hay vi tri 6ng thi d6 déc khong bi thay doi
9. Tao thu vién thong minh

Day la tinh nang v6 cung manh mé:

— Céch tao don gian, kha ning tao hinh (tao khdi) manh mé.

— Su dung tham $0, chéng han tao miéng gié co6 3 kich thuéc LxWxH, chung ta chi
can gan 3 tham sb dé cho 3 kich thitoc ciia miéng gio, khi mudn c6 miéng gi6
600x300x350 ta chi nhap tham s6 L=600, W=300, H=350. Vi viy ta chi can tao thu
vién duy nhat mot 1an cho tat ca cac dbi tuong tuong tu nhau (chi khac kich thudc,
luu luong...)

— St dung Lookup_table, gia sir tao c6 mot bang excel chtra cac thong s6 LxWxH bén
trén clia cc miéng gio, ta dung ham nay dé chi dinh phan mém tu dong ro. Khi ay
ta chi can kich chudt chon model 1a phﬁn mém tu dong ro cac kich thudc mot cach
chinh xac.

— =2 Rat ngan thoi gian lam viéc, nang cao hiéu qua lam viéc.

M'i':h ol

Create Insert  Detail Modify

Graphics View Creation Windows Family Editor | Family Propertias i
- »
’%ﬁw H_Supply Differser - Rectangular Face R... | & || @ [ 52 | | ki H_Supply Differser - Rectangular Face Rec... | — || = |[a) | =) Family Types @
510, Views (al m T T T p
& Floor Plans | | | : Mame: 55 -]
Ref. Level Lo ;
£ Family Ty
Ceiling Plans s ‘ Chieu réng hop 1 380 - Parameter Value B
3D Views | | | = Max Flow 0.00 /s = y
Elevations (Elevatic 'EQ 'EQ! Flow (default) 000U = Rename... ;
Sheets (all) o Min Flow =
o o g R | Lo e
@ Govps S N N Chigu réng hop 1 3300 -
s Revit Links 1 J o o 2000 -
o : Yoo
1 L iEu o 3300 % - Parameters
***** A TaT 2 i cao hoy 4500 T Add... )
. o & iU réng o6 két ndi 2 000 - —
77777 e Chiku cao 6 két néi 1000 = e
T T T @ e < .
i Identity Data . Remove
| | | 5 g " v
I I I
1 9 - - I, N - [ ox J[ can [ sy ] T
i:20 S R RS 4 U3 1: G R F7 a (3
- -.4.«.“»«-"‘__‘-——.__#““‘.,"“\‘“' N ‘:; \\-—-W‘%’MJ “_ﬁ\ﬂ“-ﬁd‘."“‘ﬂ"‘ﬁw‘ll

10.Thong ké vat tu
— Céc thong s6 huu hinh

— Céc thong sb v6 hinh (van tdc, ton that 4p...)

14



Gidi thigu vé Revit MEP

AT e, T
4 o i il

-sﬂliﬁf SchedulefQuantities

i .
M Thing ké dng gic {
L e e e Commerts Size | Length Actual | Court
¢ scheduled Fields (in order);
s & 1100
;" ﬂ Corments
5o e 5_aHU_04 1000400 _” 11100 1 Hing
/b |Length S_AHU 04 1000gee 1100 1 (
oy Length Actual O 1000400 1100 1 N
i, | ot S AU 044 000%400 1100 1 .
T LY W S_aHU_ 04 1000400 1100 1. % Field formatting: P
RS : S aHU 04 1000400 1100 1
. = 3D Views = = v
: 1 - Mecch = af0 08 Goowdnn 1100 e [¥] Calculate tatals
':| "} . A
) - Elevations (Building £l S_aHU_04 1000400 1100 il {\DHldden field
East - Mech S_aHU 04 1000400 1100 [ =
: North - Mech s_mﬂu_cm 1000400 1100 \1 .
k South - Mech 00 Y i
.\_;.» West - Mech o | = : : :
P Legends 5_AHU 04 1200600 1100 1 |
:;E Schedules/Quantities e : et e B . )
\@ STh""t"ﬂl:kIE &ng gié - [Y]Footer: itle, count, and totals -
2ers iad *a =
z R rﬂ -
%ﬂl E Familias .. \,_--.,.L" il ), N -*\'."..“.
; [(E]] Groups ; : ; ;
imm Revit Links li—;‘j"‘ﬁ—”“ 1200600/ 1?
-‘it.]_‘_ i
B N N - J ~ \,—m—d-\q P e,

11.Lam viéc theo nhom - Workset

Pay 1a chirc ning vo cung manh mé, rat it phan mém co6. Voi nhing du an 16n can
nhiéu ngudi tham gia thiét ké dong thoi thi day 1a chirc nang qua tuyét voi.

a himg nguoi tham gia cung dy an s& ngdi 1am viéc & may tinh c4 nhan ctia minh, cac
may riéng nay duoc két néi mang ndi bo (Lan) v6i nhau va lam viée trén cung mot file
(Center file).

R A

B s - [N Autodesk Revit MEP 2010 - [Domesco 25-09 - 3D View: 02 - Arch 2]

Modify

Collaborate U=

Home Insert Annotate Architect Manage =

Analyze

Active Workset

Worksets
May Design Duct >

) : Active workset: % !
Design Duct #t§  + 7] Gray Inactive Workset Graphics a

Worksets '

Mame Editable Owner Borrowers | Opened New E

Design Duct Yes user Yes
Domesco 25-09 - Project browser IE| Design Piping Mo Yes Delete

i TL - Arch Shared Levels and Grids Yes user Yes
i T2 = Arch
T3 - Arch
T4 - Arch J
. T5 - Arch Open

Arch

12.Tao mit cit, hinh trich

Vi hé thong phirc tap dudng 6ng phirc tap, duong dng nhiéu 1éch. .. thi chirc niang nay

vO cung quan trong.
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V&1 phan mém nay chi can 2 cai click chudt 1a ta da dugc mdt mat cat (Section) mong

muon.

Lam tuong tu ta cling dugc mot hinh trlch (Callout)

. BE e g = et e £ |7 o
& +35<Jxaaﬂ 1\ \ ;
3 :“‘\ 1486 I
Fit . N I }
Ko 500x700~BOD: +4450 ol
aoe ||| [4e4] ] 1
| A7 | || | ' ;
|
: | — i 1600 L 1343
§ 450x350) |\ = 450x350 7 i8
~ 170 ;
- I — - —— | ’
ke - 150
s / A :”H ‘ =l
<] 'I c W : ' | [ J
E =< 689, | 1600 .
;‘a-% ol 1aﬂuxﬁﬂn BOD: +4267 (2 g )
- [~ - 13004600 EIDD +4550 '
e —_— - — —
£ l 1300x600 BDD MEEG—” % ;
ht
4 4
i v
- %300 BOD: +4650
.. w-f “ il Lf

h

\
v

1
\
M
..

i

i
1
.
1

R —
N
5
Q};- 3
T
y
= -
£
Y
i
£
1
[}
-

| 3
N e '
4 I 7 }
> : *’7) g
e, -
) — | g /
{
| /T ettt AHU10.2 /T, 30 Duct Section AHU10.2 :
ey,

i gt N p b AN il , it ntimta bl
13.Trao doi dir liéu
4 ho tinh ning nay dé phan mém str dung céc thu vién 3D duge thiét ké bang cac phan
mém khac nhu Solidwork, Inventor, 3D Max, AutoCAD... lam thu vién cho Revit d&
dang.
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/AR

‘Render by Revit
14.Quén Iy

Bit cir mot chi tiét, d6i tugng (Object) ndo cta hinh anh hién nén trén man hinh déu

phai dugc quan 1y boi nhidu chi thé khac nhau. Bi véi nguoi sir dung, viée quan 1y va
1am cha mot chi tiét trén man hinh 1a diéu t6i quan trong va can thiét. Mdi phan mém déu
c¢6 cach quan 1y khac nhau, thong thuong nguoi sit dung phan mém do hoa quan 1y bang
layer.

Revit MEP cung cép cho ngudi st dung quan 1y Object thong qua nhiém vu cta vat
thé do, vi du ctra di, cira so, tudng, miéng phan phdi gid, miéng gié hoi... su lién két
gilta cac vat thé s& dugc tu dong thiét lap cling tuy thugc nhiém vu cua chung, vi du ctra
thi udn luén gan véi tudng, néu khong co tuong khong bao gio ngudi ding cd thé bd tri
ctra trong thiét ké cua minh hodc khi ta x6a twong c6 gin cira thi cira gin trén nd ciing
mét theo, mot vi du nira 1a may lanh ap tran khong bao gio dat duoc néu chua tao tran
nha, cac louver bit budc phai c6 tuong thi maéi dat dugce nd. Trong hé théng lién hé do,
c6 mot chi tiét lam chu (Host). Su thay ddi Host s& kéo theo sy thay ddi cua cac thanh
phan con lai.

15.Biéu hién

Sy xuét hién hay tam thoi bién mat dugc thyc hién dé dang. a himg chi tiét dugc thé
hién bang cac loai nét khac nhau trén nén den hodc trang (tuy theo thiét 1ap mau nén —
khi méi cai mic dinh 1a nén den). Mot vat thé ludn duge thé hién ca & hinh 2D va 3D du
chung ta dung bat ky hinh chiéu nao dé lam viéc. Hinh 3D tiy thudc vao ngudi st dung
c6 thé hién bang nguyén 1y Rasrter hay Vecter.

Revit MEP con gitp nguoi st dung thé hién mac d6 hién hinh nay tiy vao muc do
chi tiét cua trinh béy, vi du: du ta chi v& mot 1an, trén mit béng mot doan 6ng gi6 duogc
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v& & mirc thd (Coarse) chi c6 mot nét, nhung néu & mic do trung binh (Medium) hay chi
tiét k¥ ludng (Fine) thi ng s& co rat nhiéu dudng.
16.Phuong tién dé dung hinh

Revit MEP ciing cung cip cho nguoi ding cac loai dudng thang, cung tron, tir gidc
vudng goc... nhu 1a nhimg phuong tién co ban dé dyng hinh. Cung nhu cic phan mém
AutoCAD, Revit MEP cho phép ta nhép toa do chinh xac, nhung c6 diém khac 1a né con
cho phép 1am viéc voi mat phang 1am viéc (Work Plan) ma khong can quan tan dén mot
hé toa do nao ca.

MOT SO CONG TRINH THIET KE BANG REVIT MEP

Nha may Dugc phél}l Chéu Au: theo tiéu chuafm GMP — WHO va sir dung phan
mém REVIT MEP dé mo6 phong 3D, thong tin vé cong trinh: .......................
+ Dia chi: Pic Hoa — Long AN......cccuviiieiiiieieeceee e
Dién tich mat bang: 12.000m2 (100mx120m chi tinh xudng san xuat).
Tri gid g0i thau HVAC: 33,5 1 oo
Loai cong trinh: Phong sach (Clean Room) .........cccceevveviieniieniiennnnnne,

Hé thong HVAC sir dung: Chiller (3x680 kW lanh) + Cooling Tower + AHU
+ DHU + bd chinh luu lugng gi6 ty dong VAV + bd diéu kiém trung tam
BMS (Building Management System). .........ccccceevvvierciieriieeeieeenieennens

+ Hinh anh dugc md phong bang REVIT MEP: .......c.oovveeeeeeeeeeeeean,

+ 4+ + +

18



Gidi thigu vé Revit MEP




Gidi thigu vé Revit MEP

ANAMAY CCL oo,
+ Hinh anh dy 4n CCL duoc md phong bang REVIT MEP rdi xuét qua
AULOCAD : L.ttt

Nha may Dwoc Domesco: sir dung TRACE700 va REVIT MEP dé: tinh toan
thiét ké, mo phong 3D, du toan khoi luwgng, thong tin vé cong trinh Domesco:

+ Pia chi: KCa Can L6 - Cao Lanh - DOng Thap.......c.oveevevveeeeeeeeen.

+ Dién tich mat bang: 3.220m2 (70mx46m chi tinh xudng san xuat)

+ Tri gid 801 thAu HVAC: 7.5 1Y coovoeeeeeeeeeeeeeeeeeeeeeee oo

+ Loai cong trinh: Phong sach (Clean Room) .........cccceevvieiiieniienieenn.
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+ Hé thong HVAC sir dung: Chiller giai nhiét gi6 + AHU + DHU + Boiler.
+ Hinh anh dugc mé phong bang REVIT MEP:.............cocoovvvveeenean.,

+ BDia chi: Khu cong nghi¢p [ — My Phuéc — Binh Duong........................
Dién tich mat bang: 8.000m2 (50mx160m chi tinh xudng san xuét).....
Tri gi4 261 thAU HVAC: 22 1Y ..o
Loai cong trinh: Phong sach (Clean Room) + thuong............cccceeenee.e.
Hé théng HVAC sir dung: Chiller + Cooling Tower + AHU ..............
Hinh anh dugc mé phong bang REVIT MEP:...........o.coovvveeveeeeeeans

+ + + + +

21



0

tor m:

at manh hi¢n nay, n6 gilp ta mo

khong bi sai hong, xac dinh chinh xac khoi

A

ong

REVIT MEP: trién khai chi tiét nip dat dé thi c

an meém

1
A

Gidi thigu vé Revit MEP
Str dung ph

1
A

Y
A

an mém r
ong

ay la mgt ph

dam bao khi thi ¢
t tién do

hinh 3D da dung trudc do6. b
luong vat tu, kiém soa

phong chinh xac,

22




23

Revit MEP

by

A

éu vé

A

i, ;
Oooool & e i . Oooool 8 o PO .
g =z e |l 5 =2 | gl e | i
o S8 5 o o iz e
5 2z EE 3 Bz iz s f
£ T : E 15 jae | 4® : E
5 i g i== i i a P2 F4 5|3 il HE a
i 8 133 il Pk . i8 . I
£i 1% H HI ¥ i ik I I B
o
1 |
, | .
T J
i z 4= Y
f B - | | 2 i £
mw ] iy =TI
8 — - (! X - g
@£ ¢ =
H P f f S 9 s
B v | | A 8
b, Th | | @®
)
m_.
_ & F
....... | o 1
| I
i I || _
H R— I 1
. I's | _
“ ~ 7 _ mm | 1
C b | _
I | 1
. - - 11 _
! ! ! | .
R = DA Fm
_|I_ o s _rﬂ._ _\\L[_ = | . i? I |
I e (- _
= L= ik _
| W _ E | _
—— 3 Ll |
g =y {2 i 11
) ‘m.!_u ! T T T I
: ; i - T ]
— ] A
HANIE- S0 S gl _
vt e e i %) Ao [
=S 1 m 1 I 1
g =R g LT _
= E i — ) 7 [ I
=] § i)t &
L= A . [ [
_|l0\.‘ [} m W I [}
l.m.w = Mn\n ik Ty .a._
Ll D N
il el ¢
H i [ + 5
- m., .[ﬂ| ! \mv "
=3 £
T_.u|_mm_ -
PP N (S s 7 & — e -
(E - h s — 5 N z
E g i
H H g
H Bl
e = A = B i &) B
) ® [63] ) ® ( @& &

Gioi thi




Gidi thigu vé Revit MEP

Projec BiBiCa Vr.4.14.09 - Schedule: Air Terminal... [ = || & | [ Projec BiBiCa Vr4.14.09 - Schedule: ... [ = || = |[ 53 | Projec BiBiCa Vr414.09 .. [ = |[ & |[£2 |
Air Terminal Schedule | - Duct Schedule - Pipe Schedule | -
HE thing Loai . 50 Lweng | Héthong | Kichthwéc | Chigudai | 50 lwong | | HEthong | Kichthwoc | Dodai |
S_AHU_03 R_AHU_D4 CHWR 1150 12206 |
S AHU 03 [ Khuyéch tan - Mt 600=600 - Cd 350 1 A_AHU_04 [S40x540 1 192mm 1 CHWR 150 ;478 |
5 AHU_03 | Khuyéch tan - Mt 500x500 - C6 350 1 192 mm 1 150: 2 2685
S_AHU_03 | Khuyéch tan - Mat 600x600 - C6 350 1 R_AHU_04 [540x540 1 790mm i1 = CHWR 200 6470 go.
S_AHU_03 | Khuyéch tan - Wit 600x600 - C6 350 1 790 mm 1 CHWR 200 391
4 R_AHU 04 540x540 1100 mm : 1 CHWR 200 972
S_AHU_04 R_AHU_04 540x540 1100 mm | 1 CHWR 200 310
S AHU 04 | Khuyéch tan - Mt 600=600 - Cd 350 1 R_AHU_04 540x540 1100 mm | 1 CHWR 200 718
S_AHU_D4 | Khuyéch tan - Mat 600x600 - C6 350 1 R_AHU_04 540x540 1100 mm | 1 CHWR 200 1571
S_AHU_D4 | Khuyéch tan - Wit 600x600 - C6 350 1 R_AHU_D4 540x540 1100 mm | 1 — | |cHWR 200 718
3 E| 5500mm 5 200:7 11150
S_AHU_07 S_AHU_04 CHWS
S AHU 07 [Khuyéch tan - WM&t 600x800 - C6 350 1 S_AHU_04 1350x400 ;947 mmif CHWS 40 492
S_AHU_07 | Khuyéch tan - Mat 600x600 - C6 350 1 947 mm 1 CHWS 40 7901
S_AHU_07 | Khuyéch tan - WM&t 600x600 - C6 350 1 S _AHU 04 350400 1100 mm ; 1 CHWS 40 32909
S_AHU_07 i Khuyéch tan - Mt 600x600 - Ca 350 1 S_AHU_D4 350x400 1100 mm | 1 40:3 36302
S_AHU_D7 i Khuyéch tan - 1Mt 600x600 - Cd 350 1 S_AHU_04 350x400 1100 mm : 1 CHWS 85 355
S AHU_07 | Khuyéch tan - Mt 500x600 - Co 350 1 3300mm 3 CHWS B85 3396
S_AHU_07 | Khuyéch tan - Mat 600x600 - C6 350 1 S _AHU 04 TA00x400 © 1100mm 1 CHWS 85 3
S_AHU_07 | Khuyéch tan - WM&t 600x600 - C6 350 1 il : |* Lus_n. panacin e - N 65 190
~ At A [ S R T Y SR a CHWS A5 534 hd

Mot vai du an nhd Khac:............cooooiiiiii e

New World hotel

Renew Cooling Tower system

Dr. Bui Ngoc Hung' house
(Lecturer - HOCHIMINH City University of Technology)
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