Ludn Vin Tot Nghiép GVHD: TS. Bui Ngoc Hung
Chuong 1. TONG QUAN KY THUAT LANH

1.1. Ky thuat Lanh

1.1.1. Lich sir phat trién k¥ thuit Lanh

P3i miy ngan nam trdi qua, tir khi con ngudi con chua dat dugc nhing thanh
tuu 16n vé khoa hoc, ching ta da biét str dung ltra vao vi¢c sudi Am vao mua dong
va ciling biét sir dung bang, tuyét vao viéc gitt gin, bao quan thyc pham.. Cach
day khoang hon 2000 nim ngudi An Do va Trung Qudc di biét cach tron mubdi
v6i nuéc hodc nudc da dé tao ra nhiét do thap hon.

Vao ndm 1761-1764 , giao su Black da tim ra nhiét 4n hod hoi va nhiét an
néng chay. Tir d6 ma con nguoi da biét 1am lanh bang cach cho bay hoi chét long
& 4p sudt thap.

Pén thé ki XIX, thi ky thuat lanh ma&i that sy phat trién manh mé&. Nam 1810,
may lanh hap thu chu ki voi cdp moi chadt H20/H2S04 dau tién do Leslie (Phap)
dua ra. Pén gitra thé ki XIX n6 duoc phat trién ram rd nho vao ki su Carré (Phéap)
v6i hang loat bang phat minh vé& may lanh hép thu chu ki va lién tuc véi cac cip
mdi chét khac nhau.

Niam 1873, Van der Waals cong bd phuong trinh trang thai. Cung lac d6 nha
bac hoc Phép 1a Charler Tellier trinh bay luan 4n ¢ vién han 1am Phap vé viéc
dung lanh dé bao quan thit, 6ng 1a nguoi dugc ca thé gidi xem nhu 13 ong to
nganh lanh.

Niam 1898, Dewar hoa 16ng dugc H2 va Linde hoa long 02, N2 va tach bang
chung cat. Pén cubi thé ki XIX, véi hang loat cai tién cta Linde v&i viée st
dung moi chit NH; cho may lanh nén hoi, lam cho may lanh nén hoi duoc st
dung phd bién ¢ nhiéu noi.

Nam 1904: Mollier xay dung d6 thi i —s va logP — i.

Nam 1930, su kién quan trong phat trién ki thuat lanh 13 viéc san xuét va ung
dung mdi chat lanh Fredn & My. Mbi chat lanh Freon 13 hop chét hitu co hydro
cacbua no hoic khong no nhu metal (CH4) hodc etan (C,Hy)..., dugc thay thé
mot phan hodc toan bd cac nguyén tir hydro bing cac nguyén tir halogen nhu Clo
(Cl), Flo (F) hoac Brom (Br).

1.1.2. Ung dung cia k¥ thuét lanh

Ung dung trong bao quan thuc pham: day 1a 1anh vuc quan trong nhat cua k¥
thuét lanh, nham dam bao cho céc thue phém: rau, qua, thit, ca, stra, ...khong bi
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01 thiu do vi khuan géy ra. Pac biét nhitng nudc c6 thoi ti€t ndng va am nhu nudc

ta thi qua trinh 6i thiu s& dién ra cang nhanh. Vi thé viéc 4p dung k¥ thuat lanh
vao viéc bao quan thuc pham 1a hét strc can thiét.

Ung dung k¥ thuat lanh trong thé dyc thé thao: nho ¢6 k¥ thuat lanh ma ngudi
ta co thé tao ra san truot bang, duong dua truot bang va trugt myét nhan tao cho
cac van dong vién luyén tap hoac cho cac dai hoi thé thao ngay ca khi nhiét do
khong khi con rat cao, hodc c6 thé dé sudi Am bé boi.

Ung dung trong nganh hang khong va du hanh vii tru: do diéu kién bén ngoai
qua khéc nghiét, nham gitp nhitng nha khoa hoc kiém tra may bay hay tau vii tru
c6 lam viéc dugc trong cac diéu kién tuong tu.

Ung dung k¥ thuat lanh trong cong nghiép hoa chat: nhitng Gmg dung quan
trong nhat trong cong nghiép ho chét 1a sy hoa 1ong khi bao gdm hoa 1ong cac
chit khi 1a san phém cua cong nghi¢p hoa chit nhu: Cl,, NH;, CO,, SO, HCI va
cac loai khi d6t khac. Nguoi ta thuong dung k¥ thuat lanh dé co dic nudc qua,
ruou nho,.. nhim lam tang hiéu suét ¢p nudc rau, qua.

Ung dung k¥ thuat lanh trong nganh Céng nghiép: Luyén kim, Ché tao may,
Y hoc, Duoc phém, nganh Vai s¢1, Cao su nhan tao.

Ung dung trong Nong nghiép: nham bao quan gidng, lai toa giéng, diéu hoa
khi hau cho cac trai chan nuoi1 tréng trot, bdo quan va ché bién ca nong san thuc
pham.

Ung dung trong nganh Y hoc : Trong y té nguoi ta img dung lanh dé bao quan
thudc va cac pham vat y té... k¥ thuat lanh duoc str dung trong y té ngdy cang
nhiéu va cang dem lai nhimg hiéu qua hét sirc to 16n. Phan 16n nhitng loai thudc
qui, hiém déu can dugc bao quan lanh ¢ nhiét do thich hop: nhu céc loai vacxine,
khang sinh, gdy mé...

Ung dung trong doi séng: san xuit nude da va dung nude da cho viée trit lanh
khi van chuyén, bao quan nong san, thuc pham, cho ché bién thuy san va cho
sinh hoat ctia con ngudi, nhét 14 & cac ving nhiét déi dé 1am mat va giai khat.

1.2. Ky thuét Diéu hoa Khéong khi
1.2.1. Lich sir phat trién cia ky thuit diéu hoa khong khi

Vao nam 218 dén 222, hoang d&é Varius Avitus ¢ thanh Rome di cho ngudi
ddp ngon nui tuyét & vuon thuong uyén dé huéng nhimg ngon gié mat thdi vao
cung dién.
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Vao nam 1845, bac si John Gorrie ngudi My da ché tao mdy nén may khi dau

tién dé diéu hoa khong khi cho bénh vién tu cia 6ng. Chinh diéu d6 ong trd nén
ndi tiéng trén thé gidi va di vao lich sir ciia didu hoa khong khi.

Nam 1850, nha thién vin hoc Puizzi Smith lan dau tién dua ra du 4n diéu hoa
khong khi phong & bang may lanh nén khi.

Nam 1911, Carrier lan dau tién xdy dung am do cua khong khi 4m va cat
nghia tinh chit nhiét dong ctia khong khi 4m va phuong phap xtr li dé dat duogc
céc trang thai khong khi theo yéu ciu .

K§ thuat diéu hoa khong khi bit diu chuyén minh va c6 nhimmg budc nhay vot
dang ke, dac biét 1a vao nam 1921 khi tién si Willis . H. Carrier phat minh ra may
lanh ly tam. Diéu hoa khong khi thyc su 16n manh va tham gia vao nhiéu linh vuc
khéc nhau nhu :

+ Piéu hoa khong khi cho cac nha may cong nghiép.

+ Piéu hoa khong khi cho cac nha may chan nuoi.

+ Piéu hoa khong khi cho cac trai diéu dudng, bénh vién.

+ Piéu hoa khong khi cho cac cao dc, nha hat 16n.

+ Piéu hoa khong khi cho cac sinh hoat khac nhau cua con ngudi. ..

+ Pén nam 1932, toan bd cac hé thong diéu hoa khong khi di chuyén sang
str dung mdi chat R12.

Khoa hoc k¥ tuat ngdy cang phat trién, doi sdng con ngudi nagdy cang dugc
nang cao thi diéu hoa khong khi ngdy cang phat trién manh mé, ngay cang co
nhiéu thiét bi, hé thong diéu hoa khong khi hién dai, gon nhe, ré tién.

1.2.2. Ung dung ciia ky thuét diéu hoa khong khi

Piéu hoa trong sinh hoat, doi song: nha &, nha hang, nha hat, rap chiéu phim,
hoi truong, phong hop, khach san, van phong,... dit biét trong cac nganh y té,
van hoa, thé thao, du lich, ...diéu hoa khong khi thay ddi theo mua, thim chi ca
theo gio trong mot ngdy, thay doi theo tuy ving dan cu .

Diéu hoa trong céng nghiép: duoc tmg dung vao viéc diéu hoa cong nghé nhu
trong linh vuc san xuét: soi dét, thudc 14, in 4n, phim anh, duoc liéu, rugu bia ...
nham bao dam chét luong san phém, san xuét linh kién dién ti ban dan.

Piéu hoa khong khi gan lién voi c4 nganh san xuat nhu co khi chinh xac, k§
thuat dién tur vi dién tur, may tinh dién tu, quang hoc, vi ph?lu thuat, ky thuat quéc
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phong, k¥ thuat vii try, ...bo1 vi nhirng may mdc va thiét b1 hién dai chi c6 thé

lam vi¢c tin cdy, an toan, dat hi¢u qua cao & nhiét do thich hop .

Diéu hoa trong néng nghiép va chin nudi :diéu hoa nhiét d6 nham tao diéu
kién khi hau thich hop dé thuc day su tang trudng, phat trién va dat niang suat
cao.

1.3. Lich sir phat trién kj thuit Lanh va Piéu hoa Khong khi & Viét Nam

Péi v6i Viét Nam, 1a nuée co khi hau néng va am, dic biét mién Nam hau
nhu chi ¢ mia mwa va mua ning. Ky thuat lanh ngay cang dong vai trd quan
trong trong viéc phat trién kinh té nudc ta. Ky thuat lanh d¢a xam nhap hon 60
nganh kinh té, dic biét la nganh ché bién thuc phém, hai san xuit khau, cong
nghiép nhe, diéu hoa khong khi.

Nhuoc diém cha yéu cua nganh lanh & nude ta hién nay 1a qua nhd, non yéu
va lac hau, chi ché tao duoc cac loai may lanh Amoniac loai nho, chua ché tao
dugc cac loai may nén va thiét bi ¢& 16n, céc loai may lanh Freon, céac thiét bi tu
dong. Nganh lanh nudc ta chua dugc quan tdm dau tu va phat trién ding mirc.
Cho nén vi¢c cac don vi str dung lanh & cac nganh thuong trang bi tu phat doi khi
dan t6i thiét hai va lang phi tién von. Viéc xdy dung cac phong lanh nham trang
bi cho cac xi nghiép bao quan thuc pham dong lanh ¢ Viét Nam ta hién nay déu
méi chi 12 tinh toan ting bo phan riéng 1¢ 1di Iya chon thiét bi ciia cac nudc trén
thé gio1 dé lép rdp thanh mgt cum may, ta chua thé thuc hién viée ché tao duoc
ting thiét bi cu thé nhu M4y nén, Van tiét luu dién tr, Thap Giai nhiét... hodc
néu c6 san xuat dugc thi cling méi chi 13 1& té mang tinh rdi rac tu phét véi chat
lugng con kém.

Cung voi su phat trién kinh té cua dit nudc trong khoang trén 10 nim nay, &
cac thanh phd 16n phat trién 1én hang loat cac cao ¢, nha hang, khach san, cac
rap chiéu phim, céc biét thu sang trong, nhu cAu tién nghi ctia con ngudi ¢ thanh
phd ting cao, dic biét & cac thanh phd phia Nam, nganh Diéu hoa khong khi da
bt dau co vi tri quan trong va c6 nhiéu htra hen cho twong lai & cac thanh phd
phia Nam. Piéu dang luu y nhat 1 su phat trién manh mé ciia nganh Diéu hoa
khong khi tai thanh phd HS Chi Minh, hau nhu kha nhiéu mdy diéu hoa khong
khi doc 1ap duoc trang bi ¢ cac khu dan cu c¢6 mirc séng trung binh trg 18n.

Céc hé thong diéu hoa khong khi trung tAm hau nhu di chiém linh tit ca cac
cao Oc van phong, nha hang, khach san, nha hat, rap chiéu bong, hoi trudng, cac
phong hoc dat ti€u chuan quéc té, céac trung tam mua sdm, hé théng siéu thi...
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Khi cudc song cia ngudi dan dang ngay cang dugc cai thién dang ké thi nhu

cau vé may Piéu hoa khong khi cang trd nén cap thiét nhat 1a trong diéu kién khi
héu ngdy cang néng 1én trén toan thé giéi vi Hiéu tng nha kinh ma Viét Nam
chung ta ciing khong thoat khoi anh hudng chung ciia toan cau nay.

Trong diéu kién hién nay khi Nganh cong nghiép Dugc pham nudc nha dang
c¢6 nhitng budc phat trién manh vé ca s6 luong va chat luong thi nganh Piéu hoa
khong khi lai cang c¢6 chd dimg hon nita. Khi ma tir ngay 18/11/2004 B6 Y Té
ban hanh quyét dinh vé viéc trién khai 4p dung nguyén tic san xuit thudc dat
chuan GMP-WHO méi dugc phép san xuét thudc chita bénh thi khi nay mot loat
cac nha may Duoc phai thay d6i cong nghé mdi véi cac diéu kién khat khe hon
vé méi trudng san xuat, do d6 nganh Diéu hgoa khéng khi cho nha may Dugc
han ¢6 chd dung vimg chic.

Hinh 1.1: Céng trinh Dwgc Phim Chau Au

Su chiém linh ciia nganh Piéu hoa khong khi minh chimg mot hién tai rd rang
vi tri quan trong cua nganh diéu hoa khong khi trong sinh hoat va moi hoat dong,
cho thay nganh lanh ¢ Viét Nam dang ngdy cang phat trién manh mé phuc vu cho
nhiéu muc dich st dung.

Ngay nay véi xu huéng khu vuc hoa, toan ciu hoa, dic biét nude ta di ra
nhap WTO, do d6 tao ra rat nhiéu co hoi va thach thic cho cic doanh nghiép.
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Nhu em d3 phan tich ¢ trén, cac cong trinh diéu hoa khong khi ngay nay rat nhiéu
véi quy mé rat 16n, tuy nhién cac d6i thi canh tranh cling rat nhiéu va ho co
nhung cong ngh¢ cao, dac bi€t vo1 cac doanh nghi€p nudc ngoai. Cac doanh
nghiép can phai c6 doi ngii nhan lyc manh cing véi nhimg cong cu, cong nghé
manh dé c6 thé nang cao ning luc canh tranh cua minh. Mot trong nhimg coéng
cu, cong nghé nhat thiét phai co d6 1 cong nghé thong tin.

Hinh 1.2: Cong trinh dwoe thiét ké bang Revit MEP

Trong khuon kho luan vin nay em xin trinh bay vé kha niang tng dung cong
nghé thong tin vao viéc tinh toan thiét ké hé théng diéu hoa khong khi va nhimg
két qua ma no dem lai.
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Phan A
LAP TRINH PHAN MEM CHUYEN NGANH
PIEU HOA KHONG KHI

Su phat trién cua cong nghé théng tin trong nhitng nim gan day di mang lai

cho viéc tinh toan va thiét ké trong chuyén nganh co khi niang luong néi riéng
nhirng kha ndng vo cung 16n. Vi cong viée tinh toan thu cong ta phai tra bang va
d6 thi mat rat nhiéu thoi gian, nhung khi ta st dung nhitng phan mém dugc lap
trinh sin thi két qua dat duoc rat nhanh chong va chinh xac, don cir nhu phan
mém TRACE 700 ciia cong ty TRANE hay HAP cua DAIKIN ... hay tir nhiing
kién thirc d3 duoc trang bi ta hoan toan c6 thé viét riéng cho minh mot chuong
trinh giong nhu vdy. Mic du nhiing phan mém trén rit manh nhung né ciing chi
1a nhitng cong cu, v6i mot ngudi k§ su phai 1am vimg co so 1y thuyét ctia nganh,
phai biét cach tinh ding nhimng bai toan chuyén nganh minh. Tuy nhién do thoi
gian thuc hi¢én luén van co6 han vi vay phﬁn tu tinh toan em xin phép chi viét mot
phan mém nho, quy md ban dau ciia phan mém la:

- Pé tinh toan phu tai lanh.

- C6 twong d6i nhiéu thu vién duoc cai dit sin (theo cac tiéu chuan)

- HOi trg cac ving mién trong 1anh thd Viét Nam

Tuy nhién, day la phan mém em ¢ du dinh s& cap nhat lién tuc dé no6 s& co
nhiéu tinh niang hon. Va em hy vong phién ban gan nhit s& c6 twong d6i day du
tinh nang dé c6 thé dung phod bién va thiét thuc hon. Em c6 thé khang dinh, véi
nhimg kién thirc d3 dugc cac thdy, cac co trang bi rat k§ ludng trong nhitng nin
thang hoc trong ghé nha trudng cong voi nhiing kién thirc dugc trinh bay rat day
du va dé hiéu trong nhimg tai liéu nhu “Ky Thuat diéu hoa khong khi — Lé Chi
Hiép — NXB Khoa Hoc K¥ Thuat, 2007, “Hudng dan thiét ké hé théng diéu hoa
khong khi — Nguyén Dirc Lgi — NXB Khoa Hoc K§ Thuat, 2005” va “Tinh toan
thiét ké hé thong diéu hoa khong khi — V5 Chi Chinh” thi chung em hoan toan ¢
thé xay dung dugc mot phan mém chuyén nganh HVACR di manh va thiét thuc.
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Chuong 2: CHUONG TRINH TiNH PHU TAI LANH

§2.1 Co Sé Ly Thuyét

Hinh A.1.1 mé ta cic thanh phan nhiét thira trong mot khong gian. Tong phu

tai lanh cia mot khong gian diéu hoa gdm céc thanh phan nhiét thira sau:
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Hinh A.1.1

- Nhiét thira téa ra tir cac may moc thiét bi trong khong gian diéu hoa, W

- Nhiét thira téa ra tir cac thiét bi chiéu sang trong khong gian diéu hoa, W

- Nhiét thira téa ra tir co thé con nguoi trong khong gian diéu hoa, W

- Nhiét thira do ban thanh phAm mang vao khong gian diéu hoa, W

- Nhiét thira do birc xa mdt trdi xdm nhdp vao khong gian diéu hoa qua cira

kinh, W

- Nhiét thira do birc xa mat troi xam nhap vao khong gian diéu hoa qua mai

nha, W

- Nhiét thira thAm thau vao khong gian diéu hoa qua trin nha, W

- Nhiét thira thAm thau vao khong gian diéu hoa qua nén nha, W

- Nhiét thira do khong khi 1o ri mang vao khong gian diéu hoa, W

- Nhiét thira thAm thau vao khong gian diéu hoa qua tudng, W

Tat ca cac thanh phan nhiét thira trén déu dugc gidi thiéu va hudng dan xac

dinh rat chi tiét trong cac tai liéu [1], [2], sO tay [5] va tiéu chudn [6], em xin

duoc khong viét lai & dady ma sé trich dan rd trong phan viét code cua chuong

trinh.

§2.2 Xay Dung Chwong Trinh

2.2.1 Xay dung giao dién ctia chwong trinh

2.2.1.1 Muc vi tri cia cong trinh
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Hinh A.1.2.1.1 1a giao dién ctua chuong trinh v€ phan “Vi tri cong trinh” c6

cac ddi tuong dé thiét 1ap cac thong sd can thiét ciing voi cac ghi cha vé tén cla
dbi twong dé diéu khién trong code. Cac thong sb thiét 1ap cho vi tri cong trinh co
thé nhap bang tay, hodc chon trong hop chon “cbxViTri” thi cac thong s6 khac s&
tu dong duogc ro theo thu vién, tuy nhién trong phién ban dau tién nay thi thu vién
con han ché.

Tinh Toan Tai Lanh

Wi Tri Cong Trinh

Vitri | Tp, Ho Chi Minh ,,| Vidd (10,5 |Bac N.dd bau khd [33.9 |°C B am 74 Trefi cd may
B cao so vdi mu'c nude bién D m Kinh dg N.dd bdu wdt (20,4 |eg| T d.swdng 20
txtCaoVoiBien txtCaoVoiBien | txtNhietDoBauUot txtDongSuong chkTroiCoMay
chxViTri chxViDo txtNhietDoNgoal txtDoAmNgoai

Hinh A.1.2.1.1
2.2.1.2 Muc thiét 1ap thong s6 khong khi trong phong
Hinh A.1.2.1.2 13 giao dién cta tab “Nhiét 46 dé thiét 1ap thong s6 nhiét do
lam lanh va d6 am khong khi trong phong.

Tinh Toan Tai Lanh

Wi Tri Cong Trinh

Vi tri | Tp. Ho Chi Minh v| Vidé |10.5 |Bac  NM.d6 bau khd 23.0 |°C B46 am 74 % [ Trdicd méy
Bd cao so vdi muc nude bign |0 m Kinh dd M.dd bdu wdt (204 o T d.sugng 20 Yo
Tao Phiing

Mhiét d6 | Khéng khi | K&t cdu | Bén trong | K&t qua
Théng S8 Trong Phang

Mhiét d6 lam lanh |23 °C txtNhietDoLanh
Bd am 63 o txtDoAmPhong

Hinh A.1.2.1.2
2.2.1.3 Tab “Khong khi”

Pay 14 tab dé thiét 1ap sb 1an trao doi gio, lwong gi6 tuoi cAp vao, va cac thong
s6 dé tinh toan lwong gi6 ro ri vao khong gian diéu hoa. Hinh A.1.2.1.3 1a giao
dién cua tab “Khong khi” va cac tén cta ddi tuong trén do.

Trong tab nay, riéng muc tinh lugng ro ri s€ dugc xac dinh theo 2 truong hop:

- Néu phong c6 chénh léch ap suat voi cac khong gian xung quanh thi chon

loai ctra va nhdp do chénh ap tir d6 phin mém s& tinh toan theo tiéu chuén
Anh “BS EN 12101 6 2005 Smoke and heat control systems”. Trong
truong hop cira ndo quay ra phia khong gian khong diéu hoa (ngoai troi) thi
6 “Ngoai” duoc chon dé may tinh s& tinh lwong khong khi 1o ri c6 mang
nhiét vao khong gian diéu hoa, con khong thi may tinh chi tinh lvgng khong
khi 10 1i vao dé tinh toan luong khong khi can cdp vao va can thai ra khoi
khéng gian diéu hoa.
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- Con khong xac dinh do chénh &p hay voi cac khong gian di€u hoa thong

thuong thi s€ dugc xdc dinh theo cong thic kinh nghiém dugc trinh bay
trong tai li¢u [1].

- Ta ¢6 thé kich nat “Tinh 1o ri” dé xé4c dinh luong ro ri trudce dé xem két va
va hiéu chinh néu thiy can, nhung trudc khi kich ta phai qua tab “Két cau”
dé nhap kich thudc phong. Con khong mudn xem trudce két qua thi ta khong
can kich niit ndy va ctr thuc hién thiét 1ap cac thong sd cua cac tab khac, cudi
cung khi kich nat “Tinh” bén tab “Két qua” thi cac thong sé ro ri s& dugc
tinh.

- O “D.tich”, 6 “Ro 1i”, 6 “Ro ri da diéu hoa” va 6 “chua diéu hoa” dugc tinh

tinh ty dong, nhung néu mudn hiéu chinh ta hoan toan c6 thé nhip bang tay.

“Tinh Toan Tai Lanh

Wi Tri CBng Trinh
Vitri | Tp. Ho Chi Minh v| Vids [105 [Bic N.dobaukhé|zag [°C BEaEm |74 [% [ Treico méy
B cao so vdi muc nurde bién El m  Kinh dg i .dd bau wdt 294 ;cc Tdswong 20 %5
Tao Phong
| Mhiét @& | khéng khi | K&t cdu | Bén trong | K&t qua | ) -
| 58 lan trao d5i gid Gid Tudi Cap Wao
Lam lanh |Ma\,r tu tinh 1 vi Loai khdng gian | chxLoaiKhongGianCapGioTuoi v|
I : x
txtSoLanTraoDoiGio cbxDonViTraoDoiGio Lam lanh i | ||—f3/N§lUD' ! V|
e txtLuongGioTuoi cbxDonViGioTuoi
[ Tuang | Loai cira |56 cira][ngoai][ c. Ap|[ptich | Rari - Lugng ro ri ]
ITEE I ¥ | padEuhea |0 L
chxLoaiCua L D T
txiTuonsRoRi Chua diguhoa 0 |Lis
txtSoCuaRoRi txtTongLuongR —i
chkNgoai ixtKKRoMang
txtChenhAp
txtDienTich !
txtRoRi
cmdTinhRoRi = Tinh Ré Ri
.--I‘-.
w Copyright@ 2008 Hac Ngec Hung [ l
Hinh A.1.2.1.3

2.2.1.4 Tab “Két cau”

Day 1a tab dé thiét lap kich thudc cua khong gian diéu hoa, ciing nhu céc vat
liéu ctia két cau bao che, lugng kinh, hudng tuong cua cac tudng cé tiép xic truc
tiép v6i khong gian bén ngoai. Hinh A.1.2.1.4, Hinh A.1.2.1.4a, Hinh A.1.2.1.4.b
1a giao dién cua tab “Két ciu” va cac tén ciia ddi tuong trén do.

Véi cac thong s thiét 1ap trong tab ndy ta s& tinh dugc cac lugng nhiét xAm
nhap qua kinh, qua san nha, qua tuong, qua tran nha va qua mai nha. O diy em
c6 mot vai quy dinh nhu sau:
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- Huéng: 13 hudng cta tudng va kinh, c6 gia tri tir 0 dén 360 d0, véi 0 d6 ung
v6i hudng Béc, 90 d6 ung véi hudng Pong, 180 ung voi hwong Nam, 270

ung v&i huong Tay.

- Pém: khi dugc chon may s& hiéu trude tudng s& co khong gian dém (nhu

hanh lang, mai hién...)

—

Tinh Toan Tai Lanh

i Tri Cang Trinh
Vi tri'| Tp. Ho Chi Minh

Kinh ﬁn |

Bd cao so vdi mu'c nude bién ED m
Tao Fhong
'Nhlétﬂﬁ I I{hﬁngkh|| Két cau |Bén -t-rong :.I.-i.é”-t"qué.l.:

v| Vi dd [DS Bic NcTohaukho °C  Biam

N.dd bdu udt |2

oc [T d. su‘cfng

|r? |% | [ Trei cd may

kich thiuidc cia phiong
Chigu dai (3,042 | Im | Chiguréng [3.048 , |m  Chiéu cac [3.048 , |m | Trén cao 0.609 teiCao Tl
Tuthng  txtDaiPhong txtRongPhong txtCaoPhong Tran, San ¥
Loai fwrdng || pai | cao Hwénglps kinH[pem]| & ﬂ M =
Mane 3,043 .
- Kinh 2
chbxLoaiTuong -J . :
txtTuongDai Kinh  Kinh co ban _._v |
{'xtTuungCau Rem | Cua chop mau nhat | |
ione_txtHuongTuong khung kim loai, hoac khdng oo khung
txtKinh
chkCoDem chkKhungKimLoai
txtHeSoK | cbxLoaiKinh
E chxRemChe
Y |
g Copyright@ 2008 Hao Ngoe Hung l l
Hinh A.1.2.1.4

Khi kich chudt vao cac nut ¥

cac dbi tuong can thiét lap cho trin, san va mai, nhu thay o0 Hinh A.1.2.1.4a

Tao Phang
;Nhlet dn Khong khl | K&t cau | Ben trong I{é”’c qua
kich thuridic cla phéng
chigu dai 3.048 |m = ChiBurng 3.048 |m = Chigucac [3.048 |m  Trancao 0609 |m
Turding Trén, San S
[ Loai frrdng | pai ]| Cao |[Hrdnglps Kinh[Bém|| & j [ Loai [ngoai]| k]
Mone v| Mane I ¥ Ov
chxSan i i
Tran | Mone » a
chxTran ] | IF I
3,04 chk\gua[ I — i — | I I Mai b
txtHeSokTran; txtHeSokSan _|J| Mau mai | Mau trung binh -
04 chxMauMai Vat ligu Ton mau den 1 w
gbxVatLienMai ™ [ s ]
3,04 - | | Hé sd truyén nhigt 0.25 i
. .r_xtHeSol.C\Ial — a2 ]
OREL ) : ’ _J Dién tich 0 m#
ixtDienTichNai I
cmdTinhHeSokMai Kinh -
i
g Copyright@ 2008 Bao Ngoc Hung l
Hinh A.1.2.14.a
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GVHD: TS. Bui Ngoc Hung

Néu biét trudc hé sb truyén nhiét cia mai nha thi nhap truc tiép vao 0
txtHeSokMai, con khong thi kich vao nat “Tinh” dé hién thi hop thoai cho phép
tinh toan hé sd nay, nhu thdy trén Hinh A.1.2.1.4.b, khi nhap xong cac thong sd

kich nut “Xong” dé quay vé ctra s6 chinh.

2.2.1.5 Tab “Bén trong”

Tab nay dé thiét 1ap cac thong s6 phuc vu cho viéc tinh toan lwong nhiét thira

Turhg Tran, San &
Loai trdng | pai | cac |Huwdnglps kinh[pém] K :| Lop_ |[Day, m ] H=2 | JMngoail &
Mane % Ldptht1 D 0 Moo
Ldpthr2 D D 3 0O °
Ldpthir3 D 0 -~
Ldpthir4 0 0 &
Ldp thir 5 0 0 v/
pmie 0 p M
Ldpthir 7 o 0
pthis o |
j Ldp thtr9 o 0 m?
ldpthr10 o | o -
txtDavLopMai ! ¥
@ - ) txtLamDaMai [ l
Copyright@ 2008 D30 goc Hung
Hinh A.1.2.1.4b

tao ra tir co thé con nguoi, tur ban thanh phélm, tor may moc thiét bi, tir thiét bi

chiéu sang nhu thiy ¢ Hinh A.1.2.1.5.

Wi Tri C8hg Trink

Tinh Toan Tai Lanh

Vit | Tp. Ho Chi Minh

v| Vids |

1

B6 cao so vdi muc nudc bien

Tao Fhang

Kinh dé | |

o |m

| Hhiét 6 | Kkhéng khi || K&t céu| B&n trong | Két qua)

0.5 |B&c N.dé baukhd 33.9 |°C G &m

| % | [] Trdi cd may

Zh

Thigt bi chigu sang

Con ngudi Ban thanh phdm

Loai | chxLoaiKhoneGianChuaNeouoi w Khéi lrgng

M&t dé | . | chxDonViMatDoNguoi vl Nhiét dung riéng

Nhigthien | alw xtMatDoNguoi Nhiét dé vao

mhigtan | Ww txtNhietHienNguoi Nhigt dé ra
\ txtNhietAnNguoi kg e

May moc thiét bj

Loai

| txtLoaiKhongGianChieuSang

£ Loai

Nhigt téa ra |_/_| |

txtNhietChieuSang

3

chxDonViNhietChieuSang

txtKhoiLuongBTP

K9/S__txiNhietDungRiengBTH

\

KKK _ ¢xfNhietDoVaoBTP

\

8 txtNhietDoRaBTP

\

o txtLuongAmBTP

\

chxLuongAmBayRaVae

| chxLoaiKhongGianChualayMoc v|

Nhigt téa ra |

* txtNhietCuaMayMoc

| cbxDonViNhietMayMoc v |

i

| 1’

Hinh A.1.2.1.5.

Khi ta chon loai khong gian trong cac hop chon thi may s€ ro trong thu vién

cac thong sb twong g, tuy nhién ngudi ding hoan toan ¢ thé hiéu chinh lai.

By mon Cong Nghé Nhiét Lanh — Khoa Co Khi - Truwong dai hoc Bach Khoa TP. HCM
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2.2.1.6 Tab “Két qua”

Tinh Toan Tai Lanh Yersion 1.0

Vi Tri Cong Trinh

Vitri | Tp. Ha Chi Minh

D6 cao so vdi muc nude bién [0 | m | Kinh d6 [106.7

Khéng Gian Biéu Hoa

|Nhigt 6| Khong khi | K&t cau | Ban trong | k&t qua |

|| vids Bsc  N.d6 bau kha [33.9]°C B4 am
N.d5 bau it uc T d.swdng %

% |[]Trdi cé may

Con ngudi Mhiét toa
nhiét hién Mhiét &n May méc | txtQhmay
Téa  txtQhnguoi txtQanguoi Chiéusing |txtQhden
Khéng khi Mhiét qua bao che
Nhiét hién Nhiét &n MEn
Rori [ txtQhro | [ txtQaro | Tran
Tuoi  [txtQhtuoi | [tXtQatuoi | w3
— Tutng
Nhigt hién Nhigt &n Kinh
TP | txtQhbtp| | txtQabtp | o
BS | txtQhbs | | txtQabs | Mhi&t hién 0 d
Nhigt&n | txtQatong
Nhigt tong

emdTinhLai ——Tirh lai |
emdIn —,_—- In |

cmdThoat

& Copyright@ 2008 Pao Ngoc Hing

I |

Hinh A.1.2.1.6.
2.2.2. Gidi thuat cia chwong trinh

2.2.2.1. Giai thuat cia chwong trinh chinh.

Do cac qua trinh phai tinh 1d8p (nhu xac dinh buc
xa mdt troi theo cac hudng khac nhau, tra ap suat bao
hoa ...) dd duoc viét thanh ham riéng (ham libRx,
libP...). Vi vay ciu trac giai thudt cua trwong trinh
rat don gian.

Phan mi cua giai thuit nay ciing dugc em trinh
bay trong phan phu luc.
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2.2.2.2. Giai thuit cia ham libRx(vi dg, hwéng)

Ham libRx(vi d, hudng) duoc viét trong module
mdIlMain, ham nay cho phép ta tra lugng nhiét buc
xa cuia mat troi xam nhdp qua kinh khi biét “vi do”
va “hudng” cua kinh. Véi di€u kién:

- Kinh co ban

- Bau troi khong swong mu

- PH cao ciia muc nude bién

- Nhiét d6 dong suong 1a 20°

- Khung ctra 1am bang gd
2.2.2.3. Giai thuat cia ham libP(t)

Ham 1ibP(Nhiét d6) duoc viét trong module
mdIMain, ham nay cho phép ta tra thong so ap suat
bao hoa cua hoi nude khi biét nhiét do (t).

2.2.2.4. Giai thuat ciia ham libI(t)

Ham libI(Nhiét do) duoc viét trong module
mdIMain, ham ndy cho phép ta tra thong sé entanpy
ctia hoi nudc bdo hoa khi biét nhiét do (t).
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2.2.3 Chay thir chwong trinh
Do ndi dung dé tai qua rong ma thoi gian thuc hién lai ¢6 han nén em xin chi
dua ra gia dinh vé 3 loai khong gian, va dung phan mém HVACR-BK va TRACE
dé xac dinh phu tai lanh, sau d6 so sanh két qua v6i nhau. Cac thong s6 ban dau
duoc thé hién trén bang A. 1.2.2.3.a va két qua thu duogc trong bang A. 1.2.2.3.b

GVHD: TS. Bui Ngoc Hung

Van phong P. Hgi thao Phong hoc
Vi tri HO Chi Minh | Hb Chi Minh | Hb Chi Minh
Kich thudc phong LxWxH 4x5x3,2 12x5x3,2 10x6x3,2
Do cao cua trﬁn, m 2,8 2,8 2,8
Mat do nguoi, mz/ngu’(‘ri SH: 70w - SH: 70w ; SH: 70w
SH: 60w SH: 50w SH: 50w
Nhiét thai cia dén, w/m’ 20 26 20
Nhiét thai ciia may, w/m’ 25 0 0
Gi06 tuoi, 1/s/nguoi 8,5 8,5
Nhiét d6 phong, °C 24 24 24
Do am, % 55 50 55
Tuong 200 mm [?é,i 4nrA1, D’é,i 121}1, D,éi IOrfl,
hudng dong hudng dong hudng dong
Kinh 6 mm trong su &t 15% tuc‘wng, 15% tuc‘mgg, 15% tuc‘wng,
khung g0 khung go khung g0
Céc phia khac thi giap khong gian diéu hoa khéc.
Bang A. 1.2.23.a
HVACR-BK TRACE 700
V. Phong | H. Thao | P. Hoc | V. Phong | H. Thao | P. Hoc
Nhiét qua kinh, w 1.130 3.380 2.820 910 900 1.590
Nhiét qua tuong, w 220 650 540 500 1.340 1.400
Nhiét tir dén, w 400 1.560 1.200 400 1.560 1.200
Nhiét tir nguoi, w 430 5.860 2.560 440 5.860 2.640
Nhiét tir may, w 500 0 0 500 0 0
Nhiét do gio tuoi, w 1.660 | 27.170 |  9.390 1.480 | 25.150 8.110
Téng nhiét thura, w 4340 | 38.620| 16.510 4210 | 34400 | 14.840

Bang A. 1.2.2.3.b: Két qua tinh toan
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Nhdn xét:

Ta thiy két qua tinh toan bang phan mém HVACR-BK luén 16n hon, nhung
trong ky thuat dac bi¢t 1a cong ngh¢ nhiét lanh khi tinh theo nhitng phuong phéap
khac nhau ma cho ra nhitng ké qua khac nhau 1a chuyén binh thudng. Tuy nhién,
khi xét dén do tin cay thi HVACR-BK khong thé nao sanh ndi véi Trace 700, do
ca vé trinh d0 cta tac gia va thoi gian dau tu cho viéc viét phan mém nay.

Néu cha ¥ k¥ hon ta thdy lwong nhiét thira chénh 1éch chu yéu 1a do luong
khong khi 1o i tir bén ngoai mang vao khong gian diéu hoa. Do d6, khi ta di co
kinh nghiém thi s& c6 su diéu chinh hop 1y hon luong khong khi ro ri vao trong
phong tir 6 c6 két qua hop 1y hon.
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Phan B
THIET KE HE THONG PIEU HOA KHONG KHIi
VOI AUTODESK REVIT MEP

Vé cong viéc thiét ke, tir chd cac phan mén do6 hoa thiét ké chi thé hién cac

ban vé& thiét ké dudi dang phang don gian, dén cac phan mém dung dé vé& phdi
canh khong gian ba chiéu, tir hinh v& tinh dén hinh v& chuyén dong nhu phim ...
va dic biét tir chd chi gitp chu yéu cho viée vé& khai trién cac ban vé& k¥ thuét trén
co s& phac thao, cac phan mém con c6 thé gitp cho qua trinh phéac thao ¥ tudng
mot cach nhanh chong, giup tinh todn mdt cach nhanh chong va chinh xac cac
thong sd (nhu: tai, kich thudc éng, ton that ap suat, khdi luong ...). Nhitng phac
thao sb dén luot minh lai rat ngin qua trinh trién khai k§ thuat tiép theo, rut ngan
thoi gian nghién ciru va hoan thanh ho so thiét ké, mot trong nhiing yéu td quyét
dinh thanh cong cua mot k¥ su (ca k¥ su thi cong va thiét ké trong nganh co khi
nang luong). AutoCAD MEP, Revit MEP ciia hang Autodesk 1a mot phan mém
c6 day du nhimg tinh ning nhu vay. Néu st dung phan mém nay ngudi ky su sé
tiét kiém duogc rat nhiéu thoi gian, ting ddi ta su chinh x4c. Khi nay nhiém vu cia
ngudi ki su 1a phai lya chon va thiét 1ap cac thong sb chinh xac, tim dugc nhiéu
phuong an thiét ké, bd tri hop 1y nhat dé tiét kiém nang lugng, tiét kiém chi phi
nhat va biét phan sét nhitng két qua cua qua trinh.

Chwong 3: TONG QUAN VE REVIT VA BIM

§3.1. Lich Sir Cua Revit MEP
Dbi v6i nhitng ngudi 1am thiét ké k¥ thuat noi chung va nhitng ngudi thiét ké

trong nganh diéu hoa khong khi néi riéng, cic phan mém cua hing AutoDesk 1a
kha quen thudc. Ho khong xa lai gi véi cac phan mém nhu AutoCAD, AutoCAD
MEP, 3D Studio, 3D Max, Inventor... Pac biét la AutoCAD, sau hon mot thap
nién st dung, ho di quen thudc dén d6 xem nhu ddy 1a phan mém co ban va ngay
nay hau hét cac doanh nghiép dang ding phian mém nay. Phan mém AutoCAD
dung cho cong viéc thiét ké hé thong diéu hoa khong khi trong thé ky 21 ¢6 phai
1a t6i vu hay khong ? Nhu ching ta da biét nhitng nim gan ddy nganh diéu hoa
khong khi noi riéng phat trién rit nhanh, cac cong trinh diéu hoa khong khi voi
quy mo rat 16n, mit khac v6i xu thé hoi nhap toan cau, su canh tranh cang tro 1én
gay git, doanh nghiép nao c6 kha niang du toan khéi lugng cong trinh mot cach
chinh x4c nhét, nhanh nhat va sau d6 1a quan 1y va trién khai du 4n mot cach tét
nhét thi s& thanh cong.

3.1.1. Cac phin mém ciia hing AutoDesk cho nganh diéu hoa khéong khi.
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3.1.1.1. Khai niém vé CAD

CAD Ila viét tit cum tir Computer Aided Design ciing 1a wéc mudn cia con

nguoi thoi dai tin hoc. N6i chung, thiét ké 1a cong viéc cua nhiéu nganh nghé
khac nhau. Tuy nhién, d6i voi nganh thiét ké hé thong diéu hoa khong khi thi
duge hiéu nhu 13 sy xuét hién cta hinh anh trén man hinh theo v mudn cia nguoi
st dung.

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

- Nguyén 1y hinh hoc ¢6 dién: hinh anh 13 tap hop cac diém. Dya vao nguyén
1y nay sé& c6 hinh anh dang raster. Pay 1a dang hinh anh cudi cung duoc tao
thanh boéi cac phan mém nhu 3D Max, 3D Viz
Mot diém caa hinh anh duoc biéu thi trén man hinh bé‘mg mot pixel. Mt
pixel dugc quan ly béng cac thudc tinh nhu vi tri, mau sic... Vi vay, mot
hinh anh c6 kich thudc hinh hoc cang 16n thi sé pixel cang nhiéu, kéo theo
yéu cau nhiéu tai nguyén cua phan cimg dé quan ly thong tin. Hé qua 1a
dung luong file cang 16n, phan mém s& st Iy chan. Hinh raster thuong cé
nhimg vu diém co ban 13: mau sac va tao hinh phong pht gan gidng véi thuc
té.

- Nguyén 1y hinh hoc giai tich: hinh anh 1a d6 thi cia mot ham sb y = f(x).
Duya vao nguyén ly nay s€ cé hinh anh dang vecter. Pay la dang hinh danh
duoc tao ra boi phén mém nhu Revit MEP. Mot hinh anh vecter duge quan
Iy bang mot ham s6 va mot vai thong s6. Do d6 du kich thude hinh anh lon
hay nho ciing khong anh huong nhiéu dén dung lugng file. Hinh anh vecter
thuong cé nhimng duge diém: don sac, tao hinh kém phong pht so véi hinh
raster. Nguoi ta van co thé tao hinh phong pht hon, nhung can nhiéu ham sb
hozc ham sb bac cao nén din dén 1a dung lugng file ting theo, tuy vdy né
van khong 16n bang hinh raster xét ciing mot dung luong.

Vay chung ta phai dung loai phdn mém nao, dé két qua 1a hinh raster hay

vecter, cho cong viéc thiét ké cia minh.

Cau tra 101 1a c4 hai: ca raster va vecter, tuy thudc vao giai doan nao trong qua
trinh thiét ké, hau hét cac giai doan ciia qué trinh thiét ké ta nén sir dung vecter s&
dem lai hi€u qua cao hon, chi giai doan nghién ctru vat li€u va mau dé dua ra
hinh 4nh hay video méi can dén raster.

Bén canh d6, ngoai nhitng hinh anh thdy dugc trén man hinh 13 thong tin hinh
hoc, nguoi 1a thiét ké hé thdng diéu hoa khong khi con can dén nhimg thong tin
khong phai 14 hinh anh dugc goi 1a thong tin phi hinh hoc nhu khéi lugng vat tu,
lru lugng gid, ton that ma sat trén timg doan bng. ..

B§ mén Cong Nghé Nhiét Lanh — Khoa Co Khi - Truwong dai hoc Bich Khoa TP. HCM 18



Ludn Vin Tot Nghiép GVHD: TS. Bui Ngoc Hung
Dua trén nhitng thon tin phi hinh hoc gitip cho qua trinh chon cac thiét bi nhu

quat, bom chinh xac hon va dac 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 mdt du an nao cé thé dua ra téng
sO von dau tu mot cach chinh xac. C6 nhiéu nguyén nhan, nhung nguyén nhan
chu yéu 1a khéu thiét ké. khong c6 mot cong cu tinh toan khoi luong thiét ké mot
cach nhanh chéng va dang tin cdy ma hau nhu dya hoan toan vao con nguoi.
Nguoi thiét ké theo khuynh hudéng BIM dé thiét ké thi khéi luong s& duoc tinh
todn mdt cach ty dong va hoan toan chinh xac theo nhiing gi xuét hién trén man
hinh.

3.1.1.2. Cac phin mém cho nganh thiét ké hé thong diéu hoa khong khi caa
hang AutoDesk

Trong nhitng nim 90 AutoCAD la pham mém dugc nguoi thiét ké sir dung
phd bién nhat khi thiét ké hinh hoc vecter, va 3D Max khi thiét ké hinh hoc
raster.

Nhin vao hi¢n trang str dung tai Vi¢t Nam, AutoCAD dugc su dung nhu la
mot cong cu dé vé& k¥ thuat. AutoCAD chi c6 ¥ nghia nhu 1a Computer Aided
Design. Mot s6 ngudi co6 kha nang 1ap trinh bang AutoLisp da phat trién thém
mdt sd 1énh chuyén nganh dé v& cac thiét bi co khi (vi du cong ty Ree c6 viét bd
cong cu LispNam). Tuy nhién, sy phat trién ndy ciling khong thé hon nita vi thiéu
nhimg co s& phap 1y mang tinh vi mé. Diéu nay dugc thé hién cu thé qua su viéc
1a dén nay Viét Nam van chua c6 mot quy chuin nao vé dit tén Layer.

Thuc té c6 thé ndi AutoCAD nhu 1a mdt phan mém pho thong, né co thé ding
cho moi linh vuc thiét ké ky thuat, chinh vi vy n6 khong cé nhirng dac tinh,
nhimg phan tir dic thu cta bat ky mot nganh nao, vao cudi nhitng nam 90 véi sy
phat trién rat manh cta nganh xay dung, kién trac, két cau, va cic nganh kém
theo no 1a dién dan dung, nudc sinh hoat, nudc phong chay chira chay, diéu hoa
khong khi, rit can c6 nhing phidn mém chuyén dung dé phuc vu cho nhiing
nganh nay. Chinh vi vy hang AutoDesk da cho ra mit mot bo ba phin mém:

- AutoCAD Structure danh riéng cho ngudi thiét ké két ciu.

- AutoCAD Architechtural Desktop danh riéng cho nguoi thiét ké kién trac.

- AutoCAD Building System dang riéng cho ngudi thiét ké hé théng didu hoa
khong khi, dién, nuéc. Pén nam 2008 thi né dugc d6i tén thanh AutoCAD
MEP (Machanical, Electrical, Plumbing).

Bo phin mém nay dugc dan trong nganh dén nhan ndng nhiét vi ho thiy rang

day dang 1a phan mém CAD dang nghia. Ba phdn mém nay 14 anh em ciia nhau,
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sau khi kién tric su dung AutoCAD Architechtural Desktop thiét ké kién tric roi
day qua cho cac k¥ su dién, nudc, co khi thiét ké hé thong ctia minh trén mé hinh

ay. Tuy nhién, cang st dung ho cang thiy thiéu cic céng cu can thiét. AutoDesk
tiép tuc phat trién cho dén phién ban 2006 thi cc cong cu tuong doi day du va
duoc str dung phd bién.

Ca 3 phan mém nay déu duogc phat trién dua trén nén AutoCAD nhung theo
khuynh huéng BIM (Building Information Modelling). V&i nhitng phidn mém
nay, ngudi thiét ké thay d6i han cach lam viéc ctia minh. Ho khong con phai 1am
viéc nhu khi ding phan mém AutoCAD (phwong phap lam viéc nhu but thudc).
Ho khong phai nghién ctru d6i trong bang mit bang, mat ding mdt cét... ma chi
nghién ctru hoan toan trén hinh 3D. Tt ca nhiing thong tin hinh hoc nhu mat
béng, mat ding, mat cit. .. hay thong tin phi hinh hoc nhu khdi luong thiét ké, s
lugng vat tu... déu duoc trich xuit tu dong tir mo hinh 3D.

Tuy nhién, do dua trén nén AutoCAD nén ching c6 nhimg han ché nhu:
chiém nhiéu tai nguyén ctuia may tinh, c6 nhiéu 1énh phtc tap, kho hiéu, mot sb
chi tiét khong thé v& tuy dong... C6 18 rang day chinh 13 nguyén nhin dé nhiing
nguoi thiét ké ¢ Viét Nam tuy thdy dugc nhimng loi ich rat thiét thuc cua chung
nhung sir dung kha han ché.

Pén dau nam 2006, v4i phién ban 9 cia Revit Building, ngudi thiét ké kién
trac trén thé giéi da c6 mot cong cu kha 1y tuong cho cong viée hang ngay cia
minh. Tuy 12 mot san pham ciia mot hang phan mém rat quen thudc 1a AutoDesk,
nhung nhirg ngudi thiét ké tai Viét Nam rat it biét dén. C6 rat nhiéu nguyén
nhan, nhung c6 1& nguyén nhan quan trong nhat 1a khong dé y dén mot trong
nhitng co s& 1y ludn quan trong dé Revit xuét hién va nhan duoc sy don nhan
ndng nhiét cua thé gidi 1a nho vao khuynh huéng BIM trong nganh cong nghiép
xay dung.

Vé6i Revit MEP, nguoi sir dung khong can phai hoc AutoCAD, 3D Max... ma
chi can biét nhitng kién thirc co ban vé tin hoc 1a dap tmg duoc yéu cau dé hoc.

Theo da cta su thanh cong voi Revit Building, nim 2008 hing AutoDesk tiép
tuc hoan thién Revit Building ddi tén thanh Revit Architechtural va tung ra hai
ph?m mém cho linh vue két cu va dién, nudc, diéu hoa khong khi 1a Revit
Structure va Revit MEP.

3.1.2. Cac phin mém Revit
3.1.2.1. Khunh huwéng BIM trong nganh cong nghiép xay dung.

BIM (Building Information Modelling — md hinh thong tin xay dung) 1a mot
khuynh huéng duong dai ciia nganh céng nghiép xay dung ciia mot sé qudc gia
ma cu thé 1a My. Pay 1a mot hudng di c¢6 tinh bat budc theo dé nghi cia BOMA
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(Builder Operator Manager Association — Hi¢p Hoi Nhirng Nha Van Hanh Va
Quén Ly Cong Trinh Xay Dung). Trong thoi dai tin hoc, nhitng nguoi cua

BOMA khéng coi ho so thiét ké chi c6 gia tri trong giai doan xay dung cong trinh

ma con phai 12 mot van kién co sé dé quan 1y va van hanh cong trinh khi cong

trinh dugc dua vao hoat dong. DPdi v6i ho viee doc mdt ho so thiét ké 1a qua phuc

tap va phai can dén nhimng kién thirc chuyén mén cta nganh xay dyng. Vi vay,

ho yéu cdu can phai c6 moét mo hinh 3D dé gin nhimg thong tin can thiét vao do,

khi can ho sé truy xuat nhiing thong tin d6 hodc tir 46 dé c6 nhiing thong tin méi.
3.1.2.2. Cong nghé¢ PBM

Cong nghé PBM (Parametric Building Model — M6 hinh cong trinh xay dung
c6 chura thong s6) duoc AutoDesk dua ra va goi 1a cong nghé thi 3 dé phén biét
voi cong nghé¢ CAD (cong nghé thur 1) va CAD Ojects (cong ngh¢ thur 2).

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

- Revit Architechture 14 phadn mém dung cho chuyén nganh thiét ké kién truc.

- Revit Structure 1a phan mém thiét ké két ciu.

- Revit MEP 14 phan mém dé thiét ké MEP

Cac phan mém theo céng nghé thir nhat va the 2 néu muén 1am viéc dugce
theo goi giai phap nay can thong qua Revit. Cac phan mém dong Revit c6 kha
nang tao hinh khdi dang ciing nhu céac chi tiét phong phti hon nhiéu so véi cac
phan mém CAD. Ngoai ra, khi sir 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 éng gio, dng nudce, miéng gio, AHU, FCU...) s& duoc phan
mém tu dong san sinh. Hb so thiét ké k§ thuat duoc phan mém quan 1y mot cach
chit ché chinh xac. Khong chi vy, nguoi st dung con ¢ duge tat ca cac thong
tin hinh hoc va phi hinh hoc ctia cong trinh tai bat ky thoi diém nao ciia qua trinh
xay dung. Nho vao nhimg dic diém ndy, mot s6 nha chuyén mén vé xiy dung
goi day 1a phan mém 4D (3D + chiéu thoi gian).

Bén canh d6, cic phan mém dong Revit con 1a mot trong nhitng phan mém
hiém hoi 1am viéc theo cé hai dinh dang anh vecter va raster, tde do xur 1y nhanh,
chiém dung luong dia cimg thap, chi can c6 trinh do tin hoc cin ban (nhu MS
Word, choi nhitng game don gian), chtr khong can biét str dung AutoCAD. Khi
str dung cac phan mém dong Revit, ngudi st dung khong chi c6 mot ho so thiét
ké k¥ thuat ma con c6 ca hd so trinh dién nhu phdi canh trong va ngoai cong
trinh & bét ky goc d6 nao, bat ky vi tri dia 1y nao, vao bat ky thoi diém nao trong
nam, cac doan phim chuyén dong.
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Cac phan mém cua hang AutoDesk c6 gia trung binh, cac phan mém dong

CAD da c6 17 phién ban dugc phat hanh trong sudt qué trinh ton tai ciia minh
trong hon 20 ndm. V&i cic phan mém dong Revit tuy méi hinh thanh nhitng nim
nao cling c6 mot phién ban méi, qua day ching ta ciing r& gia tri ca cac phan
mém dong Revit nay trén thé gidi. Dé c6 cing mot két qua, viée hoc tap dé st
dung cac phan mém dong Revit chi chiém Y4 thoi gian so v6i thoi gian dé hoc cac
phan mém khac. Ngoai ra véi cac phan mém dong Revit, ning suat 1am viéc s&
tang it nhat 400% d6i v6i nhitng ngudi dang 1am viée voi cac phan mém hién
dung nhu AutoCAD. Viéc sir dung cic phdn mém dong Revit & Viét Nam trong
giai doan hién nay va sap dén can duoc khuyén khich. Bat dau tir nim 2004
truong Pai hoc Kién Trac TP. HCM di dua vao giang diy vé phan mém Revit
Architechture, va cac dd an cua céac sinh vién phai thyuc hién trén phan mém nay,
va thém mot thong tin quan trong nita 1a su két hop hoan hao ctua Revit MEP voi
Trace 700, hién nay trén trang chi cua 2 hing AutoDesk va TRANE déu khuyén
c4o nén sir dung két hop hai phan mém nay.
3.1.2.3. Yéu ciu phan ctng.

Duéi day 1a bang thong ké yéu cau vé phan cimg cia mdt may tinh dé dung
cac phan mém dd hoa d3 gidi thiéu ¢ trén cung voi Window XP. Hau hét cac
phan mém nay khi cai dit trén Window Vista thi déu doi hoi ciu hinh cao hon.

CPU RAM HDD VGA WINDOW
Tbi pé Té6i | Pé | Téi | Pé | T6i | bé
thiéu nghi | thiéu | nghi | thiéu | nghi | thiéu | nghi
Intel 3GB
. Intel ’ Window
Revit Core™ | 1GB 3GB | 4GB
VEp Pentium 2‘;;6 - 4 |7 721 256 | 512 | XP hodc
0, né con | con a1
vi4 | Z khﬂu GB | o' | " | MB | MB | phién bin
) n ron ron
2009 GHz one ong | fong cao hon
GHz | Render
Intel )
Revit Intel | - pemm 3GB | 5GB Window
. Pentium 4 . . 256 | 512 XP hoic
Architechture 2 Duo 1 GB con con
V14 ’ GB P p MB | MB | phién ban
2009 24 trong | trong
GHz cao hon
GHz
Intel )
Revit Intel | - pemm 3GB | 5GB Window
Struct Pentium 4 . . 128 | 256 XP hodc
ructure 2Duo, | 1GB con | con o
IV14 GB . . MB | MB | phién ban
2009 24 trong | trong
GHz cao hon
GHz
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CPU RAM HDD VGA WINDOW
Intel .

AutoCAD Intel Core™ 2.9 43 Window
MEP Pentium 3 GB | GB | 128 | 256 | XP hoac
2Duo, | 2GB . . i 1s

2009 IV 3.0 24 GB | con | con | MB | MB | phién ban
GHz Gﬁz tréng | trong 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.

3.1.2.4. Uu diém va khuyét diém

Bit cir mot phan mém nao ciing c¢6 wu diém va khuyét diém riéng cua nd, van
dé 1a phan mém nao c6 nhiéu wu diém hon, va khuyét diém cua ching c6 khac
phuc duoc khéng, dé khac phuc ta phai lam nhu thé nao, khi nao ta nén dung
phan mém nay va lic nio ta khong nén dung.

O cac phan trén em ciing d4 néu nhitng mit manh ciing nhu nhiig han ché
ctia n6, nhung dé thdy rd hon em xin tom tit lai va dua ra bang so sanh nhirng vu
diém va khuyét diém ciia mot cac phan mém trén.

Revit MEP 13 phan mém thiét ké dic sic ciia 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 s (Parametric) va huéng d6i tugng (Feature

Based). Qua trinh thiét ké duoc thuc hién theo quy trinh thuén: Phac thao =
M0 hinh = tinh toan = Chinh stra = Xuét két qua.

- Tro giup thiét ké thu vién, lap rap két ndi hé thong tu dong.

- La phan mém hiém hoi c6 cong nghé thiét ké thich nghi (Adaptive Design),
tu dong xac dinh kich thudc cua céac doi két ndi dé c6 thé tu dong thém khép
nbi hodc thay ddi kich thudc phu hop.

- Puoc xép hang dau vé tinh d& sir dung trong cac phan mém dd hoa ndi tiéng
hién nay. Hau hét thao tac duogc thuc hién béng kéo tha; su dung giao dién
Windows chudn; hé thong trg giup va huéng dan sir dung hoan hao.

- Pé str dung phan mém ngudi k¥ su khong can biét autoCAD hay cac phan
mém d6 hoa khac ma chi can k§ ning co ban vé sir dung may tinh. Nhung
phan mém lai doi hoi ngudi k§ su ¢6 mot trinh d6 chuyén mon tbt thi méi
thiét 1ap ding cac thong s, dung cac hé théng dé phan mém thyc thi va cho
ra két qua.
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Sau day la bang so sanh tinh nang cua cdc phan mém:

Revit MEP

AutoCAD MEP

AutoCAD

Nhe hon véi cung

Nang hon véi

Nang hon véi

bét ky thoi diém nao.

nao, va ¢ bat ky
thoi diém nao.

Céu hinh . > | cungkhdilugng | cung khi lwon
khoi lugng cong viée gA o & gA o &
cong viéc cong viéc
Kha tryc quan, Kém tryc quan,
RAt truc quan, dung dung chudt vo1 | dung dong 1énh 1a
Tryc quan — N .2 ~ 2 . A -2
5 chuot véi nhitng bi€u | nhiing biéu tugng | chu yéu, nhiéu
dé su dung. X |k XA o N
tuong dé hicu. de€ hi€u. St dung | dong Iénh dai va
ca dong I¢nh khé nhé.
Kha nang tao hinh
. Ty Kha nang tao hinh | Kha nang tao hinh
Tao hinh rat manh, hinh rat da % i % i
\ L4 yeu yeu
dang va phong phu
, : Kha tdt, c6 thé
Rat manh, co thé o .
, . . phat sinh mat cat
Tu phat phat sinh mat cat cho L x R .
) _ . P . cho bat ctr cho Khong thé.
sinh mat cat | bat cur vi tri nao, va &

Thu vién co

Tuong do61 nhiéu, co

Tuong do61 nhiéu,

C6 nhiéu, nhung

hién.

. . co6 dac tinh thon chi 1a nhtin
san ddc tinh thong minh. T 8 8
minh. Block
Tao thu
vién thong R4t manh Kha manh Khong thé
minh
, Phtrc tap, phan
Rat manh, phan anh | | . ,pq pq P
N anh day du ca yéu
, , day du ca yéu to R )
Tinh toan R ) . to khong gian, ) i
. khong gian, thoi .. . f s Khong thé
tai ) o, thot gian, thiét bi
gian, thiét bi may ] o
S .. may moc va con
moc va con nguoi. .. .
nguoi. ..
. Rat manh, nhanh,
Thong ke o 4 A2
o chinh xac, dé thuc Kha tot. Khong thé
vat liéu
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Revit MEP AutoCAD MEP AutoCAD
M6 phdng Hinh anh chét lugng | Co thé, tao cham, | Co thé, tao cham,
tinh cuc tot, tao nhanh. chét luong kém. chét luong kém.
R4t manh, cho ta
o nhirng thudc phim L2 L2
M6 phong o , Co thé, chat lugng | C6 thé, chat luong
R dep, phan anh ca A A
dong R Lo . kém, rat nang kém, rat nang
thong so thoi gian va
khéng gian thay ddi
Kiém tra hé , :
1fm rate Rat manh Kha manh Khong thé
thong
Coéng nghé
S neh Co Co Khéng ¢6
BIM
Cong nghé
thiét ké C6, rAt manh Khong co Khong co
tham sb
Moi truong
lam viéc ta x . .
tir;n viee 1p Ho1 tro manh Khong thé Khong thé
¢
(Workset)
Can md Khéng yéu cau vi
hinh kién Can Can chi dung dé vé
trac 3D ban vé 2D
Tai liéu Rét hiém it Rét nhiéu
L Chua phd bién Chura phd bién e
Pho bién . . Rat pho bién
(6 Viét Nam) (6 Viét Nam)

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

Nhan xét:

Ta thay day la mét phan mém maoi, chinh vi ra sau nén n6 thira huéng duogc

hau hét cac uvu vi¢t cua cac phan mém cii, dong thoi né khac phuc duge cac

nhuogc diém cta phan mém cil.

Ciing do con mai nén céc tai ligu vé Revit MEP con rat han ché (ké cé tai ligu

tiéng Anh) va ngudi biét st dung nd ciing rat it. Tuy nhién, hién nay xu huong

nguoi ta chuyén sang sir dung phan mém nay la rat cao, truong dai hoc Kién Truc
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TP. HCM da dua chuong trinh dao tao mon nay vao chuong trinh dao tao chinh

thirc, cac sinh vién bat budc phai 1am d6 4n mon hoc va luan van trén phan mém
nay. Khi ta truy cép cac website vé xay dung, kién tric hién nay thi ciing thiy cac
dién dan vé phan mém nay rat “ndng” va cac dién dan vé autoCAD khong con
duoc quan tim nhiéu nita.

Viy phan mém nay co thé tmg dung vao sir dung ngay hay chwa khi ma cac
kién trac su chua sir dung Revit dé thiét ké kién trac 3D, cac file thiét ké kién
trac hau hét van con 1a 2D. Néu ap dung duoc thi trong trudng hop nao s& dem
lai hiéu qua cao, truong hop nao khong dem lai hiéu qua, dé ap dung can phai
khic phuc nhitng gi. Dé tra 101 cdu hoi nay ta nén phan tich mot sé dic diém cua
cac loai cong trinh:

Hé thdng Hé thdng
Loai cong trin kién trac, xay dung diéu hoa khong khi
, - Ratlén - Ratit

Cao 0Oc, van phong ) . _

- Phtic tap - Réat don gian

- Ratit - Rétlén
Nha xuong, nha may . . .

- Rat don gian - Rat phtrc tap

- Ttr nhitng ddc diém trén ta thdy kha nang ap dung ngay phan mém vao dé
thiét ké v6i nhitng loai nha xuéng, nha may 1a rat 16n va mang lai hiéu qua
cao. V&i nhitng hé thong co khi phuic tap, cac dudng dng chang chit trong
mot khong gian chat hep thi khong ai c6 thé hinh dung ra trude dugce, va
cang khong thé dy toan dugc khéi luong cong trinh, do d6 muc tiéu va két
qua rat mo ho. Khi sir dung Revit MEP thi moi chuyén dugc giai quyét don
gian, nhanh chong va chinh xac.

- V6i mot nguoi ki su co khi ning luong khéng co kién thirc chuyén sau vé
thiét ké kién trtc cling dé dang dung lai dugc ban vé kién trac 3D ctia mot
nha xudng tir ban v& kién triic 2D khi si dung Revit MEP hay Revit
Architectural.

- Nguoe lai, khi 4p dung vé6i nhimg loai coéng trinh 14 cao ¢ van phong thi
luong kién trac phai dung 1én l1a rat 16n, rat kho va mat nhiéu thoi gian.
Trong khi d6 hé thong co khi lai rat it, rit don gian, ta d& dang hinh dung va
du toan chinh xac dugc khdi lugng cong trinh. Do d6 khong nén ap dung
phan mém trong trudng hop nay.
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§3.2. Cau Tric Va Pic Piém Ciaa Revit MEP
Sau khi khéi dong chuong trinh, giao dién nhu hinh vé Hinh B.3.2.1. Ching
ta nhan xét rang giao dién nay twong tu nhu giao dién ctia phdn mém Microsoft
Word. C6 9 thanh phan cau tao nén giao dién ctua Revit MEP gém: Menu, Tool

Bar, Option Bar, Type Selector, Design Bar va Drawing Area.

Sau day em xin gio1 thi€u khai quat chirc nang, cong dung cua tung thanh
phan. Chi khi nao hiéu rd vé cac thanh phan nay cung véi cach thie 1am viée cua
phan mém thi ta méi ¢ thé 1am viéc v6i nd hiéu qua nhat.

= Menu Bar | Tools Bar

~ . = 7-_ e »
hedE & |[2a|| W2 @r QA rERGD B e : Q
Jo Flane | % | 5 P OF & @ [H | S Demoish | S Mign 3 Spie =fETim S0t AP D B &= | H = il
[¥]Press + Drag e
Basics projectl - Project br ™ SBF J A:
igw (=48> Views [Discipline] Options Bar O
Archibectural (= Mechanical P .
roperties Buton
Drafting = HYAL P
Mechanical (= Floor Plans
N 1-HMech
% Modify 3. Mech
e e MG Type Selector
e Bimensan [z} Ceiling Plars
= 1 - Ceiling Mech
T Text 2 - Ceiling Mech
29 Grid (= 30 Views
i {ao}
(=) Elevations [Building Elevati .
Space East - Mech =rr—Project Browser
%44 Space Separati Horth - Mech
'@ .S . South - Mech
i Space Tag 5 " 1=
- ‘west - Mech | Design Bar o O =
3> Tags © Plumbing Area Drawing
1., Detai Lines = Floor Plans )
1 - Plumbing
E Schedule/Guan 2 - Plumbing
= 30 Views
£ Duct 30 Plumbing
0 Fles Duct Legend:
0 Schedules/Quantities
Convert to Flex i
t [0 Shests [all)
[1 Mechanical Equ & ﬂ_g Families
IZ Air Terminal & Bl Groups
[ Revit Links Status Bar
More Tools =
= View Control Bar
Piping
Plumbing O [ne]
Fire Protection i<l il | 1:100 BEE HH2§ (%] B
Click ta select, TAB For alkernates, CTRL adds, SHIFT unselects, 0 5

Hinh B.3.2.1
3.2.1. Giao dién cua Revit MEP
3.2.1.1. Menu

Menu ctia Revit MEP ciing giéng nhu nhitng phan mém quen thudc khac
nhu Word, Excel... va dugc mo ta trén hinh B.3.2.1.1

A Rewvit MEP 20097 [Project - Floor Plan: 1"~ Mec
File Edit Wew Modeling Drafting Tools Settings  Window Help - |8 x

Hinh B.3.2.1.1
GOm ¢ 9 ¢ot 1énh, bén trong c6 cac I¢nh chira cac menu Iénh doc bfmg chtr.
CAu tric nay khong khac gi nhitng phdn mém nhu MS Worrd hay Excel. Tir cot
1énh nay, nguoi dung c6 thé truy nhdp gan nhu toan bd cic 1énh cia chuong
trinh.
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3.2.1.2. Tools Bar

DEEBS =X | @rQrEG@ED ” Q
i Plare HE | 5 S A &R & [H |4, Demolish | *E Mlign = Split =i Tim 5] Oftset | g g (B0 [ | & ,nt =] = >
Hinh B.3.2.1.2

Day 1a noi chtra cac nhém Iénh nhu 1a nhiing cong cu thi cong trong cong
truong xay dung. & ddy chira cac cong cu rat phong phi va chuyén dung cho cc
linh vuc MEP.

3.2.1.3. Options Bar

wi[30 [v] m[300  [w] | offset[2750 v| f| [eee]| F | %
Hinh B.3.2.1.3

Sau khi chon 1énh thi day 1a noi chon cac dic tinh cta cac chi tiét, thiét bi,

phan tir mudn dua vao cong trinh. Tuy theo 1énh cua ta dang 1am viéc véi ddi
tugng nao ma sé co cac dic tinh tuong Gng hién thi cho minh chon, trén hinh
B.3.1.2.1.c 1a hinh ctia Options Bar khi ta chon 1énh v& dng gi6 (duct).

3.2.1.4. Type Selector

Rectangular Duct : Radius Elbows | 1) %

Hinh B.3.2.1.4
Day 1a noi dé chon su khac nhau (nhu kich thuéc, ching loai... ) cho mdi loai
t6 hop chi tiét, thiét bi (nhu VAV, AHU...) ma ngudi st dung mudn dua vao
cong trinh ctia minh. Nhitng dic tinh ciia mdi t6 hop nhu vay duoc goi 1a
Properties.
3.2.1.5. Project Browser

Project Browser dugc td chirc theo hinh thirc ting bac va 1a noi chira tat ca
nhimg thong tin cling nhu két qua lam viéc. Sau khi khoi dong chuong trinh,
trong Project mic dinh gdm 4 phan: View, Family, Group, Revit Link.

Trong View duoc td chitc mét cach mic dinh boi phﬁn mém, thanh 4 thanh
phan trong budc khoi dau gom: Floor Plans — chira tat ca cac file mat bang san
ctia cong trinh, Ceiling Plan — chta cac file mit bang trdn cta cong trinh, 3D
Views — chtra cac file mo hinh 3D, Elevations — chira cac file mat diing cua cong
trinh. Trong qua trinh 1am viéc, néu nguoi sit dung can thiét phai san sinh ra cac
phdi canh, cdc mit cat... thi chuong trinh s& tu dong sinh ra cac thu muc 3D,
Section... thudc thu muc View.

Hinh B.3.2.1.5 12 hinh biéu dién Project Browser
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Projectl - Project browser

=8 Wiews [Dizcipling)
= Mechanical
= HWAL
=J- Floor Plans
1 - Mech
2 - Mech
= Ceiling Planz
1 - Ceiling Mech
2 - Ceiling Mech
= 30 Wiews
{30}
=l Elevations [Building Elevation
East - Mech
Marth - Mech
South - Mech
Wwest - Mech
=l Plumbing
Floor Plans
1 - Plumbing
2 - Plumnbing
= 30 Wiews
30 Plumbing

Legends
B Schedules/Quantities
A Sheets [all)
+-f# Families
+-Bl Groups
1 Rewvit | inks
<] ¥

Hinh B.3.2.1.5

3.2.1.6. Design Bar
Pay 14 noi thtr 3 ma nguoi stir dung c6 thé dung dé tru cap hau hét cac 1énh dé
chon luya cac thanh phﬁn cua mdt cong trinh va dugc chia thanh 11 nhom, nhu
thay trén hinh B.3.2.1.6:

- Basic Cung cap cac cong cu co ban nhat

- View Cung cip cac cong cu diéu khién man hinh

- Architechture | Cac cong cu thiét ké kién trtc ...

- Drafting Céc cong cu ve phac thdo ...

- Rendering Céc cong cu tao camera, tao anh, phat sinh raster
- Massing Céc cong cu dé tao cac chi tiét khong tiéu chuin
-Room and Area | Cac cong cu gan tén phong, dién tich ...

- Structural Céc cong cu vé két cau

- Construction

- Mechanical Céc cong cu vé hé thong gio

- Piping Céc cong cu v& hé thdng 6ng nudce lanh, ndng

- Plumbing Céc cong cu vé hé théng nudc sinh hoat

- Fire Protection | Cac cong cu v& hé thong phong chdy, chita chay
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Basics

Wiewy

architectural

Drafting

Fendering

Massing

Foom and Area

Skruckural

Conskruckion

Mechanical

[::g- Madify

= Dimension

T Text
PP Grid

Space

! Space Separati

‘ﬁ?‘ Space Tag

@Tag:&

IT\* Detail Lines

E Schedule/Quan

More Tools =

Electrical

Piping

Flumbing

Fire Prokection

Hinh B.3.2.1.6

Cac nhom lénh thuong xuyén st dung cho nganh diéu hoa khong khi 1a :

Basic, View, Mechanical, Piping, Rendering.

Chung ta c¢6 thé cho hién 1én hay tam thoi an di cac nhém lénh tily ¥ bang

cach dua chudt vao bat ky mdt nhém nao roi kich phai chudt sau do kich dé tich

vao nhém nao mudn hién thi, nguoc lai bé tich cho nhom nao mudn an di.

3.2.1.7. Status Bar

|Clin:k ko enter duck skart poink

Hinh B.3.2.1.7

Céc hoat dong can thi€t trong qua trinh lam viéc cia ngudi st dung dugc nhac

nhd tai day. Tuong tu nhu dong Command Lines trong AutoCAD.
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3.2.1.8. View Control Bar
| 11100 HEE B Hw (¢

Hinh B.3.2.1.8
Day 14 noi dé diéu khién nhanh ty 18, chit luong hinh anh, kiéu hién thi hinh anh...
3.2.2. Mt s6 dic diém cia Revit MEP
3.2.2.1. Quan ly
Bit cr mot chi tiét, ddi twgng (Object) ndao cua hinh anh hién nén trén man
hinh déu phai dugc quan 1y bai nhiéu chi thé khac nhau. Di véi ngudi st dung,
viéc quan 1y va 1am chi mot chi tiét trén man hinh 13 diéu t6i quan trong va can
thiét. Mdi phan mém déu c6 cach quan 1y khac nhau, thong thudng ngudi st
dung phan mém dd hoa quan 1y bang layer.
Revit MEP cung cap cho ngudi sitr dung quan 1y Object thong qua nhiém vu
ctia vat thé do, vi du ctra di, cira sO, tuong, miéng phan phdi gid, miéng gi6 hoi.. .
su lién két gifra cac vat thé sé duoc tu dong thiét 1ap cling tuy thudc nhiém vu cua
chung, vi du ctra thi ludn luén gin véi tuong, néu khong c6 tuong khong bao gio
nguodi dung c6 thé bo tri cira trong thiét ké ctia minh hoic khi ta x6a tudng ¢ gin
ctra thi ctra gén trén no ciing mét theo, mot vi du nita 1a may lanh ap tran khong
bao gid dat duoc néu chua tao trdn nha, cac louver bat budc phai c6 tuong thi
maoi dat duoc no. Trong hé thé)ng lién hé d6, c6 mét chi tiét lam chu (Host). Su
thay d6i Host s& kéo theo su thay d6i ctia cac thanh phan con lai.
3.2.2.2. Biéu hién
Su xuat hién hay tam thoi bién mat duoc thuc hién dé dang. Nhiing chi tiét
duoc thé hién bang cac loai nét khac nhau trén nén den hodc tring (tiy theo thiét
1ap mau nén — khi méi cai mic dinh 1a nén den). Mot vat thé ludén duoc thé hién
ca ¢ hinh 2D va 3D du chung ta dung bat ky hinh chiéu nao dé 1am viéc. Hinh 3D
tiy thudc vao ngudi sir dung c6 thé hién bang nguyén 1y Rasrter hay Vecter.
Revit MEP con gitip ngudi sir dung thé hién mirc ¢ hién hinh nay tiy vao
muc do chi tiét cua trinh bﬁy, vi du: du ta chi v& mot 1an, trén mat b.':fmg mot doan
6ng gi6 dugc v€ & muc tho (Coarse) chi c6 mdt nét, nhung néu & muc do trung
binh (Medium) hay chi tiét k§ ludng (Fine) thi dng sé& co rat nhiéu duong.
3.2.2.3. Phwong tién dé dung hinh
Revit MEP ciing cung cdp cho nguoi dung céc loai dudng thing, cung tron,
tr giac vudng goc... nhu 1a nhitng phuong tién co ban dé dyng hinh. Cung nhu
cac phan mém AutoCAD, Revit MEP cho phép ta nhép toa do chinh xac, nhung
c6 diém khac 1a né con cho phép lam viéc v6i mat phang lam viéc (Work Plan)
ma khong can quan tan dén mot hé toa d6 nao ca.
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3.2.2.4. Khoi twong

Bit cr lic nao ngudi sir dung Revit MEP ciing déu c6 thé biét dugc khbi

lugng chi tiét, vat tu, thiét bi d3 duoc st dung trong cong trinh, két hop voi gia tri
kinh té cu thé, gid thanh cong trinh duogc kiém soat mot cach chinh xac, linh
dong. Piéu nay rat c6 gia trj d6i véi bo phan quan 1y du 4n. Vi dua trén nhimg
khoi lugng chinh xac nay, nguoi lam tién do thi cong, tién d0 tai chinh, tién do
vat tu s& c6 mot co s dé 1ap nén ké hoach cta minh.

Pé thong ké cac vat tu trong cong trinh Revit MEP cung cép cho ta cong cu
Schedule/Quantities. Sau khi kich goi 1énh hdp thoai New Schedule hién ra cho
phép ta chon loai vat tu (nhu mi¢ng gio, VAV, FCU, AHU, 6ng giob, 6ng nudc
...) can thong ké nhu hinh B.3.2.2.4.1.

Headers: Rows:
Basics mpleting Supply Air ... % | BANG THONG KE ONG GIO
. i S S ] : iy
Yiew =@ Views [Discipling) Wich thwdc | B0 dai i Caodd (Dientichtole! Luulwong | Masat  iTonth
Architectural [+ Electical . . . - . . .
Drafting [+ Mechanical 0 A - AL ABILLY AL MJ'E'Ei
Mechanical Legends & New Schedile m
= Schedules/Quantities r
Ajr Termingl Schedule | ?J_ Category: Mame:
BANG THENG KE ﬂ;}’ 233 «<Mulki-Category > | | Duct Scheduls
Space Schedule ¥ | 99 i Terminals
R i
& g Reports iy ::::z Egre?jstsaglgl;dlng) (&) Schedule building components
Sheets [all) vy L)
5 Communication Devices =
G ..ﬂ-éﬂ faimlics v ggg Data Devices O sehedule keys
-8 Groups /' -------- Duct Accessories |
-0 Revit Lings 308 | Duct Fittings
Ly Duck Svyskerms
'/ 5 — Phase:
# T Elelsgical Circuits
Pyt Electrical Equipment Mew Construckion |2
’/ 1500 | Blectrical Fixtures
P 2008 | Fire Alarm Devices
s 2004 | Flex Ducts -
i A Flav Dinas J
[ER SchedulejCuartities. .. 2008
124 [ shaw categaries from all disciplines
14}
] L [a]'e J I Cancel I I Help
I IO o T T T Pt o
14242 m*
b
Hinh B.3.2.24.a

Hinh B.3.2.2.4.2 1a mot vi du vé thong ké dng gié trong cong trinh, bang nay
cung cip cho ta tat ca cac thong s6 lién quan dén dng gié nhu kich thude, van tde
g16, ma sat, luu lugng, cao do ... va dac bi¢t 1a di¢n tich tole lam 6ng. O céc cong
ty thi cong hién nay dang gip kho khin trong viéc xac dinh khdi lugng vat tu
(ddc biét 1a tole lam dng gio) khi cong trinh 16n, do d6 rat kho dé dua ra gia thau,
khi sir dung Revit MEP thi vAn dé nay s& dugc giai quyét don gian. Trong ndy
con cung cap chiic nang tu dong tinh gia (Cost) cho bat ky loai vat tu nao.

Mot chirc nang ciing rit manh trong cong cu “Schedule” nita 1a cho phép ta
sap xép theo rat nhiéu quy luat khic nhau ciing nhu chirc ning tinh tong kém
theo. Vi du: khi ta boc khéi luong ctia 6ng, ta mudn sap xép theo hé théng AHU
nao d6 thi ta chi can thiét 14p quy ludt sip xép theo “System Type” (hinh
B.3.2.2.4.b), con mudn sap xép theo kich thudc duong 6ng thi ta chi can thiét lap
quy luét sip xép “Size”, con mudn sip xép theo do day cua tole thi ta thiét lap
quy luat sap xép 1a “Insulation Thickness”... tir d6 ta dé dang tinh chi chi phi cho
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tung loai thi€t bi. Néu khi ta chi quan tdm dén tong chi phi thi chi can thiét lap

gia cho mdi loai thiét bi va sau d6 trong bang thong ké nay ta thiét 1ap “Caculator
Totals” 14 ta s& c6 tong chi phi cho toan b loai thiét bi théng ké.
J Headers: Rows:

BANG THOMG KE ONG GIO ~

Tén hé thong iLogi héthéng: Kichthude | Bddad | Ceodd  iDiéntichtole | Luulugng Ma sat Tonthét ap = &p sudt dong| Vantdc gio | DO diytole | Dé diy ldp o
Mechanical Supply Air 1
Mechanical Supply A iSupply A 1200x200 12499 13000 i1.999 m? M200Ls 054 Paimn (16Pa 54 Pa 30mis 0 0
Mechanical Supply Air i Supphy A i 200x200 1335 400 0268 m? H200L= 054 Paim 02Pa 54Pa F0miz i) i)
Mechanical Supply A 1: 2 2 267 m*
Mechanical Supply Lir 2
Mechanical Supply Lir i Supply L 3502280 1790 3040 2255 m? 2550L)s 0.29 Pajm 05Pa 4.1Pa 2Emiz u} u}
Mechanical Supply &ir iSupply Air 500300 1756 450 2110m? 130.0L/= 0.10 Palm 02Pa 13Pa 14mls o o
Mechanical Supply &ir P Supply S 300:2300 2323 450 2787 m? 1250L1= 0.10 Palm 02Pa 12Pa 14 mls
Mechanical Supply &ir 2: 3 T153m?
Mechanical Supply &ir 3
Mechanical Supply &ir i Supply S 125125 703 263 0.352 m? 1200 L= E.42 Pajm 4.5Pa 355 Pa T 7mls u} u}
Mechanical Supply Alr Supply A 130130 2285 373 1371 m° 1200 L= 261 Pam BO0Fa 171 Pa S3miE o o
Mechanical Supply &ir i Supply A 200200 931 400 0745 m® 1200L/s 0.54 Palm 06 Pa S54Pa 30mls o o
Mechanical Supply &ir iSupply L 200:200 2182 400 1 746 m? 1200L/s 064 Palm 14Pa 54Pa S30miz o o
Mechanical Supply Al Supply Air 200200 3703 3000 2962 m* 2400 Li= 226 Paim G4Fa 21 6Pa 6.0 miz o o
Mechanical Supply &ir iSupply Lir 125125 573 2363 0.287 m? 1200Lfs E.42 Palm 37 Pa 355 Pa T7mlz o o
Mechanical Supply &ir iSupply L 140:2140 1168 370 0654 m? 1200L/s 3ET Palm 43Pa 225Pa E.1miz o o
Mechanical Supply Alr Supply A 300300 3872 3030 4 766 m* 4800 Liz 110 Paim 4.4 Pa 171 Pa S.3miz o] o]
Mechanical Supply &ir iSupply Lir 375x3TS Q0E 2088 1360 m? E00.0LSs 0.55 Palm 05Pa 109 Pa 43 mlz o o
Mechanical Supply Air 3: 9 14242 m?

Hinh B.3.2.2.4.b
3.2.2.5. Tinh tai

C6 18 khi nhic dén phan mém tinh tai nguoi ta s& nghi ngay dén Trace 700 cua
cong ty TRANE. Trong phan mém Trace ¢6 hai muc 16n d6 1a Trace® 700 va
Trace® 700 load. Trace® 700 cho phép chung ta tinh luén vé chi tiéu kinh té s&
duoc trinh bay & phan sau. Con Trace® 700 load ciing gidng Trace® 700 nhung
khong c6 phan tinh kinh té.

Han ché ctia Trace® 700 14 chi tinh tai cho nhitng phong c6 hinh dang ¢ dinh
con hinh dang bat ky thi khong thé. Khi s6 luong phong qua nhiéu thi viéc nhap
thong sb cho cic phong ndy rat mat thoi gian. Nhung nhitng han ché nay dugc
khic phuc boi phin mém Revit MEP. Phan mém nay cho phép ta tinh tai so bo
ctia cac phong véi cac hinh dang bat ky, dong thoi cho ta xuét ra file duéi dinh
dang gbXML dé két hop v6i phan mém Trace® 700 dé tinh lai mot cach chinh
xac hon. Dé thyc hién céng viéc nay Revit MEP 2009 cung cip cho ta cac cong
cu: Space, Zones, Heating and Cooling Load .... nhu ta thdy trén hinh B.3.2.4.5.1
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Mechanical &~ Floor Plans £ 2TBNiLEn2
0-San o
Modify | B 3TB NamLan1
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- 30 Views [ & 10CuaTO Nl
Space = Elevations [BL: & 11 Cila T Mam
%4 Space Separation Easl};A: — == = 12C0aTh NI
the Arc| S = i
42 Space Ta or | = 13C0aTH Nam
e op il South- A B 21 T Khach
O Tag» o west e £ 22 TP Khach
1%, Detail Lines (=) Mechanical B 23 Rila Chai/Lo/lng
N S HVAC | & 24GigtHan
8 scheduls/Quartities. .. ‘QDuct Bccessory B AL
¢ 3 : e ZETENULEn 2
## Duct T Mechanical Settings... =
echanical Settings _ & 2718 NemLin2
10 Flex Duct Ezone B 28 TD NiLan1
[ Corwvert to Flex Duct| | R o R L am £ Ef 2378 Nam Lan 1
[0 Mechanical Equipmen SgpDuct Color Scheme Legent | BT A{L m 5
- e B 31 Day Truyén S Vien
£ & Terminal &9 Check Duct Systems B 32N, Lidu
o7 Duct Fitting {a system Browser B 33MayDép
i M £ 34 MayDap
More Tools » ”_ B 30 Views B 35BaoBiCEp1
b}
Hinh B.3.2.4.5

3.2.2.5.1. Zones la gi ?

Zones la 1 tap hop gém nhiéu Spaces gdp lai, mac dinh ban dau c6 mot Zone
duy nhat c6 tén 1a Default va cic Space dugc tao ra déu nam trong ndy. Mot
Zones ciing ¢ rat nhiéu thong sb gidng nhu bén phan Spaces. Nhitng thong sd
nay déu lién quan dén cac Spaces ma két hop thanh Zone d6. Zones trong phan
mém nay con ¢6 mot ¥ nghia nita rat hay 1a cho phép ta gan mau (Color Scheme)
cho Zones tir d6 ta dé quan sat nhimg khong gian nao thudc cuing mot hé théng
(thudng gan cac khong gian ¢ dic tinh giéng nhau, thudc cing mot hé théng...).
Hinh B.3.2.4.5.2.a 12 vi du phan Zone theo h¢ thong AHU.

3.2.2.5.2. Spaces la gi ?

Spaces né 1a mot khong gian bao quanh béi san, tudong va tran . Mot Spaces
c6 thé md ta dugc khong gian bao quanh bdi san, tudng va tran, bé day cta san
va tran, do cao tran gia ciing nhu 1a mo ta dugc tit ca cac cira chinh va cira s6 ¢o
trong khong gian do.

- Viéc tao ra Spaces 1a budc dau tién dé tinh toan thiét ké tai lanh cho 1 cin

phong (bt budc phai co dé tinh tai).

- Ta can tao Space cho tit ca cac loai khéng gian trong mo hinh ké ca nhiing

khéng gian khong dugc diéu hoa dé két qua tinh toan tai chinh x4c.

- Céc thong s6 ki thuat duoc gan cho 1 Spaces duogc trinh bay rat chi tiét va

c6 thé xem nhu 14 ddy du thong tin dé co thé xac dinh tai cho cin phong 1
cach chinh x4c nhét nhu thay trén hinh B.3.2.4.5.1
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( ement Properties 1
Farnily: Swstem Family: Space [v]
Type: Space [v]
Type Parameters: Control all elements of this bype
| Parameter Value
|
Instance Parameters - Conkrol selected or to-be-created instance
Pararneter Yalue [A]
Electrical - Lighting *
Lighting Calculation Workplane TEZ.0
Ceiling Reflectance 0.750000
wall Reflectance 0.500000
Floor Reflectance 0.200000
Electrical - Loads 3
Design HYAC Load per area 0.00 'W/m?
Design Other Load per area 0.00 Wfm?
Mechanical - Airflow %
Specified Supply Airflow 325.83 s
Return Airflow Specified
Specified Rekurn Airflow 0.00L/s =
Specified Exhaust Airflow 0.00L)s
Dimensions &
[v]
l oK l ’ Cancel ]
b}
Hinh B.3.2.4.5.1

3.2.2.5.2. Heating and Cooling Load

Sau khi tao Space, thiét 1ap Properties cho cac Space, Zone ta co thé tién hanh
phan tich nang lugng cia moé hinh, sau khi kich dé goi 1énh, mot hop thoai nhu
hinh B.3.2.4.5.2.b xuét hién, & day ta thiét 1ap cac thong sd cho hai tab Building
va Space/Zones

Buildinh gém: loai cong trinh (van phong, truong hoc, thu vién...), két ciu
(loai tuong, tran, san, kinh ...), loai h¢ théng (VAV, FCU, AHU...), Vi tri cong
trinh.

- Space/Zones: & day liét ké tat ca cac Space, Zone di duoc tao kém theo mo
hinh 3D cua ching bén canh, khi ta kich chon Space/Zone trong danh sach
thi hinh ctia né bén 3D duoc t6 mau do dé d& nhan biét. Ta chon Space/Zone
va thiét 1ap cac thong sé khong khi trong phong can diéu hoa, khong khi
ngoai troi, loai khong gian can diéu hoa.
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Hinh B.3.2.4.5.2.a

Diefault
AHULO
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46 Ban TP

47 Rila Chai/Tube
484 Chai

43'a Bt

50ign Soi

511In

(50 6 5 (R O (O 0 (O

BRWE Mang

Space Type:

| <Building:
Construction Type:
<Buildings

People D ata:

| <Default:

Electrical Data:

Lighting Loads: <Default> : Power Loads: <Default:

Integrated Environmental Solutions

K

Loads Calculations powered by

IES =V¥irtual Environment = Yersion 5.8.5.2

o |X| <irbual Environment

[ Calculate ]l Ok,

I [ Cancel

] [ Help

J

Hinh B.3.2.4.5.2.b
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Chwong 4: THIET KE KIEN TRUC

Thuc ra phén nay dugc thuc hién bdi cac kién tréc su, nhung nhu em da trinh

bay do hién nay ¢ Viét Nam phan mém nay chua phd bién 1am, nén rat co thé ta
chua c6 mé hinh kién triic. Vi vay em xin gidi thiéu qua phan nay dé thyc hién
dung lai mé hinh kién trtc, tuy nhién n6 chi ding lai ¢ mirc dang kich thude dé
su dung cho vi¢c tinh tai, dung cac hé théng MEP trén do.

Trong luan van ndy mé hinh em str dung 13 cong trinh “Nha may dugc pham
Chéau Au theo tiéu chuan GMP - Good Manufacturing Practices”. Hinh B.4 1a
mo hinh 3D cuia cong trinh nay, khu Non-Beta da dung hoan thanh, khu Beta con
dang dung kién truc.

Khu Non-Beta

)

Hinh B.4
§4.1 Tao Tang Va V& Luéi Truc
Trudc hét ta tao mot du an (Project) mdi, trén Tools bar kich vao biéu tuong
[1 dé tao du 4n mdéi. Dy 4n méi duge tao véi tén Project 1, kich vao menu File -2

Save dé luu du an vao 6 cung, hop thoai Save As dat té€n cho du an 1a “Duoc
Chau Au - Tieu Chuan GMP” nhu hinh B.4.1.

Mot du an méi dugce tao tor “Template” danh riéng cho thiét ké MEP
(Mechanical, Electrical, Plumping). N6 sé& c6 trudc 2 tang (Level) tuong Gng voi
2 file mat bﬁng co tén 1a “1-Mech” va “2—Mech”, & cac file nay noé chi hién thij 1o
v6i cac dbi tugng thudéc nhom MEP, con cac ddi tuong kiém trac s& khong hién
0 va cac thao tac sur 1y cling bi han ché. Pé hiém thi o cac doi tuong kién tric va
sir 1y t6t n6 ta can tao cac ban sao (Duplicate) cac file trén va chuyén dén hang
muc “Architectural”, cach thuc hién em xin trinh bﬁy sau.
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2
Save in | [CHLYTN-Hung M & f‘l"f x ﬁ?& s =

Al | mame - Size | Type Drate Modified

|CJ)Ban We Can Thist MonBeta File Folder 10/13/2008 §:39 PM

[ 0unc Chau Au - Revit File Folder 916/2008 2:07 AM

[C)File Chay EXE File Folder 11/1/2008 &:30 PM

|)gui hvacr File Folder 11/18/2008 12:19 PM

[ Picture Ly File Folder 11/18/2008 12:16 PM
=| | Csource File Folder 1112008 8:30 PM

(L) Trace 700 File Folder 10/15/2008 4:11 AM

() Wisual Basic File Folder 10/20/2008 2:53 AM

[C2)word File File Falder 11/6/2008 11:11 PM

gHVP\CR-BK Wer 0,999 Demo 1,115 KB WinRAR ZIP archive 1/1/2003 3:44 AM

File name: M
M Files of bype! | Project Files (*,rvt) M [ COptians..., ]
Save ] [ Cancel ]

Hinh B.4.1

4.1.1 Tao ting
Trinh tu tao tﬁng duoc thuc hién theo cac budc trén hinh B.4.1.1

— | &
| Cantent Search Dnline Q
| |

:'u? Revit MEP 2009 Duoc Chau AU Elevation: South™ Mech]
File Edit “ew Modeling Drafting Tools Settings Window Help

[l = = e e e e L H@gc;;g%@@m | Biveve B Copy [k Fotate
] S Plare i 0 gfb_:@ [k @@ E |‘§ Demolish |‘”§Ahgn #f'FSDllt =i‘FTnm ﬁﬂlfsel ‘@@@@|EF§5|H H ::E 3 T =2
Level + @mm Head [é:l, | I?M ‘ [¥] Make Plan view | OFFset:
Basics Duoc Chau Au - Project brows... ¥/ bl
Wiew =<8 Views [Discipline] |
Architectural = Mechanical
Drrafting =] HVAC
[y Modfy (=) Floor Plans

4 Dimension

.’n"" Spat Dimension -

-

-1 - CglingMach

i P Ceiling Mech
22 Grid '—Q- - 30 Views
e @
: - . (=) Elevations [Building E
[E:T Matchline CA . East- Mach

m|

L7 Ref Plane

@koseﬁax [m __________________””n_‘ea
Hinh B.4.1.1
Sau d6 ta kich vao chit “Level x” dé ddi tén tﬁng, va kich vao con sd cao d6
ngay bén dudi n6 dé thay doi cao do (cao do tuyé¢t doi). Lap lai qua trinh trén cho
dén khi du s tang can thiét.
4.1.2 Vé ludi truc
Trinh tu tao ludi truc duoc thuc hién theo cac budc trén hinh B.4.1.2.a
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Basics (D ys E;l
Wigw iews [Discipline] |
Architectural |Mechanical 4 “‘?
Drafting = HYAC A Erlea§
[ Modiy - FlopRlia = = 1l
1|1 -Mech Tang Trg
4 Dimension ',’ “Wech TBng |
% Spot Dimension ‘;’ 3-Mech Téng 2
¢ = Ceiling Plans
AL #’ 1- Celling bech o
§¢ Gid 2 ff~e - 2-CelingMech
1 “-"'%.—_E“ellmg Mech
! = 30 Wiews  Tmea
[£:3 Matchline [
/7 Ref Plane =) Eleseations [Building Elevatior s
East - Mech
Scope Box
@ £ Marth - Mech
<& Keynate » Sauth - Mech
@ Tag » West - Mach
a = Plumbing @

Hinh B.4.1.2.a

Sau d6 ta kich vao chir s6 trén dau cua truc dé thay doi theo y minh nhu hinh
B.4.1.2b

Hinh B.4.1.2.b
Theo mic dinh thi truc dau tién sé 13 s6 mot va ta s& dé mic dinh nhu vay, cac
tryc tiép theo s& tu dong danh sb ting dan, khi ta chuyén truc sang phuong vudng
goc ta s& doi sang ky hién ABC, duong nhién ciing chi phai d6i mot 1an duy nhat,
vi du ddi thanh A tir truc sau sé tién dan theo B, C, D... Cudi cung ta dugc nhu
hinh B.4.1.2.c

Hinh B.4.1.2.c
4.1.3. Tao thém ban vé so' dd san méi

Nhu da néi Revit quan 1y dbi twong theo chirc nang ctia ddi tuong do, vi vay
ta phdai tao thém modt ban sao (Duplicate) va chuyén nd sang hang muc
Architechture trong Project Browser dé lam viéc véi cac d6i tuong kién trac (nd
cho phép cac dbi twong kién trac hién rd rang hon con cac ddi tuong MEP s& bi
mo di — tuy nhién ta van c6 thé hiéu chinh chung néu khong tao muc nay). Cac
budc theo Hinh B.4.1.3.a
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Basics Duoc Chau Au - Revit- Aut...
S
I 1 I
Architectural tural
Drafting trction i | | |
[y Mady ical ~Kich phai chud i i i
C -
. . -’
= Dimensian Flaor Plans e I I I
M Spot Dimension 1 - Mech Nen *uon Q— i ‘| — - - _| T T © —'—
T Taxt 2 - Mech Bottd ! Open | 1 |
Sror 2-Mech Tr 1Cjose | | |
QP erid 3-Mech Tran 1 Find Referring Views. . , X |
4 - Mech San, t | | |
\ Copy of 5-A1 1
[£:7] Matchline Matad $ I B B
i Ceiling Plans i )
. 18pply Wiew Template, .,
/7 Ref Plane 1-Ceiling Med 1 ;
5. Ceilng Med ll.ﬁ.pply Default Wiew Template | | |
Scope Box Copy of -Ig Cei W_reate Yiew Template From Yiew. .. | |
Gromtes  foovew | BT T— @3
@ Tag® 30 -Mech === ®  Duplicate with Detaiing
o 30 - Mech 0 Duplicate as a Dependent
i Space Tag 0 - Mech 0 o .

Hinh B.4.1.3.a

Ngay sau d6 mgt ban sao cua file “1-Mech Nen Xuong” dugc tao ra vdi tén

“Copy of 1-Mech Nen Xuong” va no tré thanh file 1am viéc hién thoi (bén Area

Drawing). Tiép tuc d6i tén né thanh “1-Arch Nen Xuong” va chuyén né qua bén
kién trac theo hinh B.4.1.3.b

g0  Architectural,
Coordination. 1a dé chon hang muc thi cong, ta chon Architectural.

- Discipline: Structural, Mechanical, Electrical,

- Sub- Discipline: 1a muc con cua Discipline, ta c6 thé phap tén theo y minh.

- Khi ta chon hanh muc nao trong Discipline thi file ta dang lam viéc dugc
chuyén hang muc do, khi éy chi cac doi tuong thudc hang muc d6 dugc
hiém thi o rang, con cac doi tuong thudoc hang muc khac s€ bi mo di va cac
thao tac v6i né bi han ché. Riéng hang muc Coordination 1 tong hop cua ca
4 hang muc trudc, tuc 1a néu file ban v& nim trong nay thi moi ddi tuong co
trong cong trinh déu dugc hiém thi & rang va khong dbi twong nao bi han
ché céc thao tac xir Iy voi nd.

- Ta can hiéu 15 “Duplicate” va “Discipline”: khi ta “Duplicate” mot file nao
d6 thi file duoc sao (duplicate) s& co dic tinh gidng hét file goc, khi ta
chuyén né sang “Discipline” khac thi n gidng nhu dua qua “bod loc chuyén
dung” cua discipline do, “bd loc” nay c6 nhi€ém vu nhan biét cac ddi tuong
thudc discipline ctia minh va chi cho ching hién thi & dang, con cac ddi
tuong khéc thi mo di va han ché thao tac lam viéc. Tuy nhién, ta hi€éu chinh
va thay ddi & bat ky ban v& ndo, bat ky thoi diém nao thi cac ban v& khac
trong du 4n déu thay d6i theo. Ta ¢ thé noi cac ban vé& trong mot du an chi
1a cac goc nhin khac nhau ma thoi, ta ding ¢ bat ky géc nhin nao va hiéu
chinh, thay ddi cac d6i twong thi mé hinh trong dy an dé thay d6i theo.
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A Revit MEP™2009 [Duoc Chau At Revat= Auto. 13, 107 FloorPlan: Copy o ﬁa
a File Edit “iew Modeling Drafting Tools Settings Window Help
bede& - L X |2 2o ||[1a)| K2 y {3 — " Q
= Famiky: Syskem Family: Floor Plan 2] L
fZ Plane | (5SS (B o | &, Demolish | & Aan &S = "o
- - Type: Floor Flan || Edit § Mew,..
Floar Plan |
Type Parameters: Cantrol all elements of this bype ——————————
Basics !Ai
e G- Macherical, | oy [ Parameter Yalue |
~, £ = ——
Architectural = HVAC | S,
Drafting - Flaor Rlans “'.‘_ 2 Callout Head w 3mm Corner Radius
i ~, v
% S 1 i . \_.“ Reference Label :Sim
S 2 1 Mech Battam Tran Xuong e A
: : -
= Dimension 2 {Mech TranXuang o
H Spat Dimension 3 {Mech Tran P Chiller St
i '~
T Text 4 3Mech San aHU "'Initance Parameters - Control selected or to-be-created instance
Copy of 1 - Mech Nen Xuong Sag
q]’r? iarid oy Of B - Arch Wl . Parameter Walue “A‘
Leve = Ceiling Plans v OFIReg |
o 1 - Ceiing Mech COrientation "\\‘ Project Marth
I matchine 2- Ceilng Mech | e R
i iscipline rehitectural |
Ref Pl C f 1- Ceiling &rch
F ket tlans B DY g ik Calor Scheme Location : ‘Background
(7 Scope Box ’E & 1SS Ao Color Scheme [ [ DonE: ;
<1> Komcters = Elevations ([Building Elevation) Swstem Color Schemes ¥ i Edit L= =
East - Mech Sub-Discipline ‘Conkruckion B i
&> Tags Morth - Mech
South - Mech 3 L — .
o Space Tag ‘igw Name ‘1 - Arch Nen ¥uong
n West - M.et.:h Denendercy Tndenendent
B, Tag All Mot Tag = Sections [Bullémg Section| Title on Sheet
: I Erens Larg Section Battom 5 o
@ o Larg Section Bottam1 ncing
Symbol Section Left Default Yiew Template None =
£ Legene Srmal Section Left (it
£ Color Scheme L -~ Plumhing
Legends v [ K ] l Cancel
[ Detail Lines [ Schedules/Quantities
B Chasks (2l

Hinh B.4.1.3.b
Chung ta s& dugc két qua nhu hinh B.4.1.3.c

=<8 Wiews [Discipling)
= Architectural
= Contruction
= Floor Planz
1 - Arch Men #uong

Hinh B.4.1.3.c
Lap lai qua trinh trén cho dén hét cac tang ta s& duoc nhu hinh B.4.1.3.d
| [ R o AN N N I -

Architectural (=} Architectural | | |
Drafting (=) Contruction ‘ | |
I I I
|} Modify = Floor Plans
T 0-5an
= Dimension 1 - &rch Nen Huong | 1 |

3 - Arch Tran P Chiller

|
' |
| |
' |
| |
| |

F# Spot Dimension 2-Arch Tran Xuong '_‘I_'_'_"_'_'—'—__'_"_'___"_'

' |
| |
' |
| |
! I

I

I 1 1
0 T 4 - Auch San AHU ‘ | |
PP Grid 5- Arch Mai , ' |
Ceiling Plans
. i 3D Views ‘ | |
E Matchine Elevations (Building Elevation) @— -—_ t—-——_—— - — - — - — Y — - —

Hinh B.4.1.3.d
§4.2. Thiét Ké Twong, Cot, San, Mai
4.2.1. Thiét ké twong
Trong Project Browser = Architectural = Contruction = Floor Plan = Kich
kép vao “1 - Arch Nen Xuong” (1a tang trét — ta ludn ve tur tang trét) d€ kich hoat
no lam viéc.
Trudc hét ta can tao ra cac loai tudng c6 do diy can dung trong du an tir
tuong co ban c6 do day 300m, trinh tu nhu hinh B.4.2.1.a. Sau budc 7 cua hinh

B.4.2.1.a thi quay vé budc 4 néu mudn tao thém nita con khong thi nhan OK ba
lan dé quay vé v& tudng.
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Chu y: do muc dich cua ta 1a chi can v€ dang kich thudc, vi tri, cao do cua

tuong, trAn mai... nén ta khong can quan tam dén vat liéu, 16p hod ... Vi vay ta cir
gan d6 day cua tuong bang ca 16p gach cong voi 16p hd. Nhung néu ta mudn cd
day du thi phan mém ciing cho phép ta thuc hién ré dang.

09 - [Duoc Cha | - Re ! .10 - F

DEHBS P——— ) -
HEC, | = 3 | ; I = [y
e W= g | Family: System Family: Basic Wal v| nad E] > e
[l | [#] chain |7 Eﬂ
B - L

Easic Wall : Generic - 300mm -V,l = ]
Revill

Basics Duoc Chav A —— _
Views 13 [Disgipline) E ‘
Architectural i \taeﬁ.lral — |
Modify A ontruction Farily: System Family: Basic ‘Wall i_*’j-~' “k !
I S| 1=l Floor Flans ‘_,-_'_‘__'
I@,Wf?ui' 1 0-5an | Type: Generic - 300mm__.-=" |2 Duplicate... & T
Door 1-AchMNer ] =T -
e Rename. .. ‘
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#; i
ﬂ Column = . “_____- ters: ‘
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[Ed Room | -
[ 6 ox N [ Cancel J I ——— "—
) Room Ta £ Inserts Da not wrap |
@ Roof » harical I EL | ">~ |Wrapping at Ends None ‘
(VAL = T g —
FEA Floor 4=l Floor Plans | Bta.s Wal Frm) dit Assembly o
m} Ceiling 1-Mech MNen | g S
S 2 Mech Botie o] Coarss o Féml,\(..\‘ Basic Wall
2 -Mech Tran|| Coarsed|  Type! e Turing day 200 mm
-
B Ranp 3-Mech Tran|  |yop|  [OTHNEE|  Tobol thickness: e _300.0 Sample Height: | 6000.0
M Model Text.., 4 -Mech San g 0 Keynate e x‘\.- E |
| w,
e Copy of 5 - &g Madel . EXTERIOR, SIDE E
{7 Caiing Plans L Manifa Funckion | “I\-Ra't 3l | Thickness | Wraps |‘A;
Decdl... 1 - Celing Me Type Coi - o el |
2 - Celing Meg URL [} ¥ tay Vi 1 [
I Lines ol E Bessrint 2 |struckure[1] <Ry Category> 200 7 i
ppees H i S [Core ¥ Layers Delow Wra o -
ialli Model Group 4= 3D Views 1

Hinh B.4.2.1.a

Trong Revit MEP ta ludn v& tuong theo chiéu ngugc kim ddng ho, dé vé
tuong ta lam nhu hinh B.4.2.1.c (dé duoc cic phong trong khung trén hinh
B.4.2.1.b).
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o | ETE] 1950

TE Ham Hfes=Tf Hal

2 — [ EXEL |
B 333 LI 332 :l — |
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i L i

1

I

Hinh B.4.2.1.b
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View
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30000 .0

o .L:J ®‘Views [Discwplu‘_/\l

— | &Y %
D dB& meoos|ER | @tQrE@@D e [l Copy % Rotae > Q
I Pare B U | EAAFDR DS [l | &, Demolish | & Align = Split =fF Trim 5] Otfsst oD BFEE E w9
[éasic ‘wall : Tuting ddy 200 mm Z‘V' T PEJ@ Height: Loc Line: [¥] chain Fgﬂj Offset; 0.0 [Iradius:
Basics 3 u A - X

=

Architeckural?

[# - Marchitectural

4

4

|
|
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|
1

ol |

124000

[
|
Modiy Fi = M\w‘haﬂical @__ = |
wa 1 W e i i |
@ iall = Floor |
Daor \‘l
B !
ﬁ ‘Window 4 \' —3 | |
z
ﬂ Column b % - \ |
E},Compnnent 1 \‘B.A_________Q?D@r__,——P
Room e i .-[ ! !
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(= Room Tag 1= | | |
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E Floor 23DV ‘ | |
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@ Ramnp @ @

Hinh B4.2.1.c

m_ﬂ__,____\__L_____L__

Poan tuong tu diém 4 dén 5 dﬁy 100 mm, va cach truc C mot khoang 50 mm

(mit cua tuong trang voi truc C) vi vy ta phai d6i chiéu diy cho né theo hinh

B.4.2.1.d va chuyén no xubng (Offset) mot khoang bang 50 mm nhu hinh

B4.2.1.e

Turimg day 200 mm

ol Ex [u]
: Exterior -
1 Genetic -
1 Genetic -
1 Genetic -
1 Genetic -

BIOCRONTIIL Sy, ~~a
Brick on M, Stud Y -,
S Brick.

100

100 Hop TG

200mrm

i e el ikl
1 Genetic - 200mm - Btang . .
1 GGeneric - 300mm I&h chqn tlfOlJl |
: Tuong 100 ko hai mat + 1 1 1
: Tuong 200 to hai mat | \‘ﬂ* |
1 Tuong 200 to hai mat Op da krong _— _— S S — -
T Tuong 200 Fo mk mat trong i i i |
Curkain Wall : Exterior Glazing ! ! ! !
harker Wall « Fvbarine - Rrick (her Rlnck w Makal Shoid 7 | | | I
[} L J d
@ Fle Edit Wwiew Modeling Drafting Tools Seftings Window Help —| & x
DEEWS © oI R || @ QLE HiMov= [ I fotste Q
M Plane B (% (40 A& S [H | &, Demolish | *& align =i Split‘:::,,__—_Djm- 7] Otfset | Hoh B 15| -
i () Graphical () Mumerical |Offset: | 50.0 | [ copy
Basics uoc Chau A Revit- Auto.13.10 | ! b ! I I I | I |l\]
T T T e 1 \‘ 1 1 1 1 1 1 —
Wigw L) \u"|ews. [Discipling] = 5 ‘ | | | i
Architectural [ Architectural ¥ - - : = - ¥ S
Drafting = Mechanical . = e 5 S
T = HVAC & | Ré chii6t gdn phid dudi tudng|roikich | |
(=l Flnnr Plans ! ! ! ' 1 1
ooy | | rd | \
Kétqua ------- > @‘ - i i T i I '
1 1 1 1 I

Hinh B4.2.1.e

V& tuong tiép theo theo hinh B.4.2.1.f, sir dung chitc nang Offset trong hinh
B.4.2.1.f s& cho ta v& tudng song song v6i doan thang ndi 2 diém ta kich (4 va 5)

va cach mot khoang bang dung gia tri nhap trong 6 Offset.
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aFile Edit View Modeling Drafting Tools Settings  SWindow Help

DEHES oo m] R e Q
/o Plane  H# &=A N ' [ | &, Demolish | *E dlgn =& Spit #F Tim 5| Offest | g ) B [ | [F &= %] 3 R
J !? Iﬁ!@| Height: Lac Line: 2 | [¥] chain r; h |ﬂj| Offset: | 1950, IjRadius:
Basics [ iC L Au - Revil 1 X
i & Views (Discipling] [ | @— =
Architectural [+ Architectural [
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—— = HWAC
,@ wal 1 =l Floor Plang
1. Door 1 - Mech Nen xuon
ﬁ indow 2 - Mech Bottorn Trar
2 - Mech Tran Xuon — -
vﬂ Coluran 3 - Mech Tran P Chill
% Companent 4 - Mech San AHI
Copy of 5 - Arch M:
k4
o2 &1 Ceiling Plans
(=2 Room Tag 1 - Ceiling Mech
@ Roaof » 2 - Ceiling Mech
Copy of 1- Celling Arc| @_.,_ =
£ Flaor = 30 Views
[ ceiing 30 - Mech 01 1
e 30 - Mech 02

Hinh B.4.2.1.f

Vé6i nhitng phuong thitrc nhu vdy ta c6 thé nhanh chong dung dugc toan bod
tuong cua toa nha.

Hiéu chinh cao d6 cua tuong, chiéu cao cua tudng ta khong can gan, ma chi
gan tham chiéu cua né (chan tudng, dinh tudng so véi tang nao do), & diy cac
tuong bao quanh s& gan vao mai, cic tuong nodi that (bén trong) bat dau tir nén
tang trét “1-Arch Nen Xuong” nén dén tang trén “2-Arch Tran Xuong”, cach 1am
nhu hinh Hinh B.4.2.1.h. (ta c6 thé chinh & bat ky ban v& hay mat cat nao thi
trong cac ban vé& khac dé thay d6i theo — dé d& nhin ta bat ban v& 3D “3D-Arch
17, sau d6 chon tudng lam nhu hinh (ta c6 thé chon nhiéu tuong cung lic). Ta lap
lai cac budc trong hinh B.4.2.1.h cho dén khi hét cac tuong ndi that, con tudng
bao bén ngoai (gan 1én mai) ta s& hiéu chinh sau khi v& mai.

Trong do:

- Base Constraint: ta kich vao 6 Value bén cach dé chon tﬁng tham chiéu dé

gan chan tudng — ta chon “Nen Xuong”

- Base Offset: 6 nay 1a khoang cach cta chan tuong so véi ting tham chiéu da
chon (trén Base Constraint), néu bang 0 thi chan tuong gan trén ting “Nen
Xuong”, néu 16n hon 0 thi nam trén “Nen Xuong”, nguoc lai nhé hon 0 thi
nam dudi “Nen Xuong”.

- Top Constraint: twong tu Base Constraint nhung cho dinh cia tuong.

- Top Offset: twong tu Base Offset nhung cho dinh cua tuong.

- Unconnected Height: cho phép ta nhip cao d6 cia dinh tudng so voi ting ta
chon & Base Constraint khi Top Constraint ta chon Unconnected.

Thiét 1ap xong kich OK dé két thuc.
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Hinh B.4.2.1.i
4.2.2. Thiét ké san nha

Trong Project Browser = Architectural = Contruction = Floor Plan - Kich
kép vao “1 - Arch Nen Xuong” (12 ting trét — ta ludn vé& tir tang trét) dé kich hoat
no lam viéc.

Pé thiét ké mot san nha ta thuc hién cac budc duge minh hoa trén hinh
B4.22.a

- Budc 1: Trén Design bar kich vao Floor dé goi 1énh, cac cong cu cho phép
thiét ké san nha sé& hién ra.

- Budc 2: chon “Pick Walls” (bt tudong — 1énh nay cho phép ta ra chudt vao
gan tuong va kich chudt dé tao ra bién cta san song song véi tudong ma ta
chon).

- Budc 3: thiét 1ap nhu hinh.

- Budc 4: chon cac tuong bao xung quanh cua toa nha. Bién ctia san nha phai
1a bién dang kin, néu bién dang ho hodc c6 duong thira ra thi ta dung céc
lénh nhu Trim, Offset, Move ... dé chinh stra (giéng st 1y Line bén
AotuCAD). Trén hinh B.4.2.2.a, néu ta dung lénh “I'.tres” thi khi d6 ta
dung céac cong cu vé duong 1a [~ Bl<l-l ¢é v& bién dang cua san nha.

- Budce 5: kich vao dé thiét l1ap céc thudc tinh cho san nha nhu cao do, do dﬁy.
bé thay doi do dﬁy va d0 cao cua san nha ta kich phai 1én san nha vua tao,
chon “Element Properties”, gan cao d6 ¢ 6 Offset, gan d6 day giéng nhu gan
cho tuong — lam theo hinh B.4.2.1.a.
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- Budc 6: Sau khi vé xong bién dang cua san nha ta kich “Finsh Sketch” dé
két thuc 1énh.
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Hinh B.4.2.2.a
4.2.3. Thiét ké cot
Trong Project Browser = Architectural = Contruction = Floor Plan - Kich
kép vao “1 - Arch Nen Xuong” (la tang trét — ta luon v€ tur tang trét) dé kich hoat
no lam viéc.
Hinh B.4.2.3.a md ta cic budc dé kich hoat 1énh v& tuong va thiét lap kich
thudc tuong.

| DEeEEBS = ®|e |[:r=\¥’ .‘QJ-HET@@L X =
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U Plane | W |43 P OF '_r .@ @ ﬁ_'&,nemmmﬁ E slign SE Splt #{F Trim =
E | Type: | 300 % 200mm [ Edit { New... -
B

Basics I i Zo s
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+ H 1 / - — H
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!
I\* Lines .'
1 I QK l _ Cancel
o Framing Elev
i B - -
) strucilral
§T Component

Bank %

H1nh B. 4 23.a
Hinh B.4.2.3.b mé ta cach dat va hiéu chinh tudong (ké tiép budc cudi ciia hinh
B.4.2.3.a).
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Hinh B.4.2.3.b

Trén Tools Bar, kich vao &3 @ kich hoat khung nhin 3D, xoay dén khu

thay do dé théy cOt vira dat, chon cot, lam theo hinh B.4.2.3.c dé thiét lap do cao

ctia cot (1am gidng véi tuong).
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Hinh B.4.2.3.c
Lap lai qua trinh trén dé thiét ké céac cot con lai.
4.2.4. Thiét ké mai
Trong Project Browser = Architectural = Contruction = Floor Plan - Kich
kép vao “1 - Arch Mai” dé€ kich hoat né lam viéc.

Trong Design Bar > |@f=> [y > Roof by Footprint 2 lam theo hinh
B.424.a
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Hinh B.4.2.4.a
Bude sb 6: chon tuwong (s6 4 — bén trai) > chon “Defines Slope” dé dinh
nghia d6 doc ciia mai > kich vao biéu tuong < gan do dbc. Lam tuwong tu cho
tuong sd 2 — bén phai, con tudng sd 3 va 5 thi khong chon “Defines Slope” >
kich “Finsh Roof” dé két thuc 1énh = kich 23 dé kich hoat khung nhin 3D.

a File Edit Wew Modeling Drafting Tools Settings  Window  Help
kS| /& o 4 ooos (]| R
/7 Plane HE U i / & 5 @ | &, Demalish ﬁfEAI\gn ='

Z [¥]Fress + Drag [CEditable only
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h Modify

u Doar
ﬂ Window
J column
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Hinh B.4.2.4.b

Tiép theo ta v& 4 birc tudng tir Level 2 1én xuyén thung mai vira tao dé duoc
nhu xudng bén phai, sau d6 ta s& cat di phan mai phia trong. Trong Project
Browser = kich kép vao “5 - Arch Mai” dé kich hoat né.

Trong Design Bar = Opening... = Vertical Opening, sau d6 kich chon mai
nha va lam theo hinh B.4.2.4.c.
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Hinh B.4.2.4.c

- Néu trudong hop khong co tuong dé can 18 thi & bude sb 2 ta chon nut cé
hinh cay but rdi vé& bién dang minh muén nhu trong autoCAD.
- Budc 3: ta kich chon 4 buc tuong

- Két qua s& duoc nhu hinh B.4.2.4.d.

Hinh B.4.2.4.d

Tiép theo ta v& mai phai trén dé dé duoc nhu xuong bén phai. Trong Project
Browser = kich kép vao “5 - Arch Mai” dé kich hoat né. St dung cach vé mai da
trinh bay ta d& dang vé& dugc. Bay gio ta phai hiéu chinh cho cac tudng bang cach
chon tuong hodc cot = kich vao nut “Attach” > chon mai. Két qua s& duoc nhu
hinh B.4.2.4.c.
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2

Hinh B.4.2.4.e
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Chwong 5: LAP SO PO VA XAC PINH PHU TAI NHIET
§5.1. Gan Spaces Vao Cac Phong

Trong Project Browser, kich kép vao file mit bang tang 1, lam theo
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Hinh B.5.1.

Sau khi kich vao phong dé dat Space ta kich vao chir “Space” dé d6i tén cho
n6. Néu 1a phong hé thi ta phai kich vao “Space Separation” trén Design Bar roi
kich 2 diém & chd hé ctia phong sao cho dudng d6 két hop véi tudng bao thanh
mdot bién kin. Tiép tuc ta dat Space nhu binh thudng.

§5.2. Tao Zones

Ciing gidng nhu cong viéc tao Zones trong Trace 700, trong Revit MEP ta tao
Zones dé gom tat ca cac phong c6 nhimng dic tinh tai giéng nhau lai. Tt d6 ta s&
thiét 1ap nhanh chong cac thong tin thiét ké cho cac phong nay qua Zone, mat
khac sau khi tinh toan ta d& dang xuét bao cao két qua theo Zone dé chon cong
suét cho thiét bi mot cach nhanh nhat...

Zone va Space ndy s& mang ddy du cac thong tin can thiét dé tinh tai khi ta
xuét sang Trace 700, sau khi nhap vao Trace 700 dé tinh toan rdi xuit nguoc trd
lai Revit MEP thi tit ca céac thong tin s€ dugc cap nhat mdt cach chinh xéc.

Pé tao Zone trong Revit MEP 2009 ta 1am theo hinh B.5.2:

- Budc 4: 1a tap hop nhiéu lan kich chon cic phong mudn nhém vao mot
Zone, sau khi chon tit ca cac phong ctia Zone d6 ta chuyén sang budc 5 dé
goi ctra s6 Element Properties.

- Budc 6: ta dat tén cia Zone nay, vi du ta dinh dung mét AHU — CO1 dé phuc
vu Zone nay thi c6 thé dat tén 1a AHU — CO1.

- Budc 7: day la chd thiét 1ap cac thong tin lién quan dén diéu kién diéu hoa
khong khi ctia zone nay. Ta kich vao nut “Edit” cua dong thong tin tuong
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g dé goi hop thoai cho phép nhap thong tin. Dé thoat khoi hop thoai kich
OK.

- Khi ta kich nhAm mot phong khong thudc Zone nay thi can loai bé né ra

bang cach kich vao nit bén canh nat 3 (c6 dau -) sau d6 kich chon phong

muon loai bo (Iam giong nhu luc gén vao Zone).

- Cubi cung ta kich “Finish” dé két thiic 1énh, gio ta dd dugc mot Zone.
- Dé tao Zone ké tiép thi ta lai 1ap lai qua trinh trén.

PEF:

— — : =
@& K=t 12| | 2 @tQLEH @D Q
S Plane BE | w | 4T 8 0 ! 7E Align & Splt =F Trim 311 Offset [ R
] [ rultiple ish | [Camcel | _eem -
""" o " ™ =
Basics '™ _——— . — i Faml\y.\‘ System Family: Zone e Tal
v e - DE;AHL-L \ = )
e Discipline @ F - . ]
I 4 Firish [ €4 Cancel Typet Y |HYAC Zons o
Architectural | Chural T l — £ 5\ o
= i : = = \
Drafting ictiag Fid ) ‘: 3 g Type Paratheters: Cartral all elements of this type
Structural Floar Plan i l‘ \
TP ] 0-5a ] L \ Parameter Yalug
- 1 - &rch Men ¥uon i 5 2
[ Modify 2-drch TranXuon | . 5
3-Ach Tian P Chile / \ 2
4 Dimensi ; !
= DRk 4-puchSandHL J Y \
5 - Arch M: ./ 3 Y
Ceiling Plan H \
D View ;/ \ L )
0 - Ach i Instance Parameters - Q{ntrul selected or to-be-created instance
Space 30 -Achd o r Parametery Valug 2]
- 3D -Achl g Identity Data
a0 -AchO f Comments b
B 3D - Arch LN-07 He Workset X worksetl
<> Tags ‘E‘ s B R T
- Duct Fitting 7 Mame 6 anu-cot] T,
1%, Detail Lines  buct Accessofy )
Schedule/Quan i
= 1 ‘J"JﬁMechani:a\éettings... 9 x
| LS Energy Analysis 2 |
& Duct IEz 5
| RS e e T
Il Flex Duct: T Eatig areyooing Loads - gnnh!wg I"‘meat‘_”” 7 I Edit H
[ Convert to Flex Fa0uckColor scheme Legend 1 Heating Information | Edit E
lor. Outdoor Air Information [ Edit ]
[ Mechanical Equ 99{9\* Duct Systems (R E s EE A T e Compured el
& 7 . % F
& Air Terminal J% System Browser 3 Al ot
= 4 : N ; v
T : %
Mare Tooks > 1] 1 - Mech Zones Cole ] '\r j ‘
Electrical I 2 - Mech Bottom Trai ]
Piping 2-Mech LD1 0 $(L_oc  J| concel
Firtng 2-Mech LOT-07 He [ ol
Fire Prokection < | | T i_)_ i 11100 Be2d b €9 0 [g) EY
Select a Space to add to the Zone. 0 _\"’i
Hinh B.5.2
inh B.5.2.

§5.3. Gan Color Scheme T¢i1 Zones

Cong viéc tao so dd mau chi c6 mdt muc dich duy nhat d6 1a dé dang nhan
dién cac phong nao thudc cing mot cing mot hé thdng (trong cac phong sach ta
thudng gom cc phong c6 cung cip do sach, mot sb thong s diéu hoa khac...)

Pé thuc hién ta lam theo cac budc trén hinh B.5.3.a, budc 3 1a kich mot diém

trén ban v& dé dat danh sach ghi chu mau cua so d6, diém nay sé 1a dinh trén trai
ctia danh sach ghi chd mau. Tuy nhién, khi ta dat nhung sau d6 mudn di chuyén

vi tri thi ciling rat don gian bang cach kich chu6t 1én danh sach d6 va giir chudt
kéo dén vi tri can thiét.
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Hinh B.5.3.a
Dé thay d6i mau cta cta so d6 mau ta kich vao danh sach ghi chi, khich vao
nut “Edit Color Scheme” trén Option bar dé goi hop thoai “Edit Color Scheme”,
ta lam viéc v6i hop thoai nay giéng véi hop thoai Layer trong AutoCAD. Cubi
cung ta duoc két qua nhu hinh B.5.3.b.
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Hinh B.5.3.a
§5.4. X4c Pinh Phu Tai Nhiét
5.4.1. Tinh phu bing Revit MEP

Ta st dung Revit MEP dé tinh so bod phu tai nhi¢t cho tda nha, nhu da trinh
béy Revit MEP ¢6 loi thé sé& xac dinh chinh x4c dién tich, thé tich cta khong gian
diéu hoa, xac dinh chinh x4c cac tudng va hudng cia tudng ma tiép xic truc tiép
v6i khong gian bén ngoai hodc thang may. Sau khi tinh tai so bd ta s& xuét sang
TRACE 700 dé tinh dé c6 két qua chinh xac hon.

T menu Setting, kich vao “Project Information”. Dudi muc “Energy
Analysis” trong hdp thoai “Element Properties”, kich vao “Edit” cua “Energy
Data”. Thiét 1ap cac thong sé vé du an nhu hinh B.5.4.1.a
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Céc thong tin nay chung cho toan bd cong trinh, tuy nhién khi vao ting khong
gian con ta c6 thé thay d6i chung. Do day 13 xudng san xuat 1én “Building Type”
chon “Manufacturing”, cac khong gian chu yéu dung VAV l1én ta chon “VAV —
Single Duct” cho “Building Service”, muc “Building Constraction” 14 ta thiét 1ap
cac loai vat liéu két cau xay dung cua cong trinh. Ba muc trén 1a muc cé thé thay
d6i cho timg phong riéng 1é va s& duogc trinh bay sau. “Ground Surfaces” ta chon
1a tang trét (ngang bang voi mit dat).

Type Properties 1

Farnily: Swskern Family: Energy Data [V]
Type: Ernergy Data [V]
Twpe Parameters:
Parameter | Yalue |
Identity Data ]
Energy Analysis ]
Building Tvpe Manufacturing
Postal Code Q999
Location Ho-Chi-Minh {Saigon), Yietnam
Building Service WY - Single Cuck
Building Construction <Building =
Ground Plane Men Xuong
Shading Surfaces
Project Phase Mew Conskruction
Sliver Space Tolerance 304.8
[ Ok, ] [ Cancel ] [ apply
Hinh B.5.4.1.a

Trong Design Bar = Mechanical = More Tools = Heating and Cooling
Loads, hop thoai Heating and Cooling Loads xuat hién, ta thiét lap cac thong tin
can thiét cho tit ca cac Zone theo cac budce duge thé hién trén hinh B.5.4.1.b va
cac Space theo cac budc dugc thé hién trén hinh B.5.4.1.c.
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Cooling Information
Cooling Set Point:
Cooling Air Temperature:
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(&) Mumber of people:
[2.000000 i
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| | A"

[

(] 4 k—] [ Cancel ] [ Help

[ Calculate J[ Ok

J

] [ Cancel

|

Help

Hinh B.54.1.c

Budc s6 2 : kich vao hop chon nay dé chon loai khéng gian trong danh sach

x0 xuong.

Cudi cung nhan nat “Calculate” dé chuong trinh bat dau tinh, khi tinh xong
trwong trinh ty ddng xut ra mot file bao cdo cd ddy du cac thong tin can thiét.
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5.4.2. Tinh phu bing TRACE 700
Trace 700 12 phdn mém cung cap nhiing thut toan rat manh dung dé tinh tai,
md phong hé théng HVAC (Heating Ventilating and Air Conditioning). Hon thé
nita n6 con cho phép udce tinh duge chi phi cia hé théng, thoi gian hoan vén va

kha ning tiét kiém cua hé théng. i sau vao nita Trace 700 cho phép ta thay do6i
cac chi tiét xay dung va thay d6i mot cach dé dang két cAu cia toa nha, cho ta co
nhiéu lua chon cac hé théng khac nhau dé tir do ta c6 thé lya chon ra dugc hé
thong c6 kha ning dap tng dugc yéu cau cua ching ta véi tinh kinh té va ky
thuat cao nhat.

Trace 700 chta mot thu vién da dugc dinh nghia trudc vé vat liéu, tai bén
trong, thiét bi diéu hoa khong khi dé cai thién duoc tdc do va su chinh xac vé su
phan tich cua ta, khong dé quén mot chi tiét nao trong dy 4n cua ta. Trace 700
duoc t6 chirc thanh nhitng bang biéu ta s& nhap thong tin va lam viéc trén nhimg
bang nay. N6 cho phép ta tao nhimg cai mau dé ta c6 thé 4p dung cho nhimng
phong khac nhau nhung c6 cung diéu kién thiét ké.

Diém dic biét ¢ day 1a dé str dung phan mém nay ta phai hiéu rd nhing diéu
kién thiét ké dé khi nhap nhiing thong sb vao ta c6 thé nhap mot cach chinh xac.
Mit khéc né cho phép két hop voi phan mém AutoCAD MEP va Revit MEP dé
tinh toan tai di v4i nhimg mat bang phuic tap, va giam thoi gian nhap nhing
thong sb khac.

D6 tin cdy cua phan mém:

- Trace 700 duoc danh gia, kiém chtng theo nhiéu phuong phap.

- Tuan theo ASHRAE Standard 140 - 2004 (based on IEA BESTEST)

- Céc phép tinh hoi qui Regression Testing

- Céc phép tinh bang tay

- Towa State University & Arizona State University Nghién ciru, so sanh két

qua vodi cong trinh voi s6 liéu duoc theo ddi thuc té.

Budc dau tién ta xuit dir liéu tir Revit MEP qua TRACE 700, Revit MEP va
TRACE 700 déu hdi tro xuat va doc duoc file gbXML, dé xuét dir liéu tir Revit
Mep ra file gbXML ta lam theo hinh B.5.4.2.a.

- Trong Revit MEP = menu File - Export > gbXML...

- Trén hop thoai Export gbXML, dan dén thu muc mudn luu file gbXML, dat

tén cho file gbXML Ia “Duoc Chau Au” trong 6 “File Name” sau do kich
“Save”.
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Hinh B.54.2.a

Tiép theo ta khoi dong Trace 700 - tao du an mai dat tén “Duoc Chau Au —
Trace file” = menu File = Import gbXML, thyc hién theo hinh B.5.4.2.b

308 TRACE® 700 - C:\Program Files\TRACE700\ProjectsiDioc Chau Au.tre

=W Edit  Actions View Options Libraries Templates Alternatives Setup  Window  Help

e rERe@Ye® BKIBET

Close

Hinh B.5.4.2.b

Save Chrl4s
Save As.. Alternative 1
= [ A
Sion Upenane oje D o 2h
\?\ o ]ﬁ Doy j s = v v Reople @
Print. .. Tnatior
PHirt Setup... :ﬁs.‘naglt v Uighting loads L
|- e
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Exit | L ey
| 2 Iv Wenfilabd aiflovs
- =
[ jart "“-..‘ Iv esigh temperatures
Create Rooms Type: XML Doclment s
Date Madified: 12/2472003 12:28 PM i v Harttions
: ~ Pl
Size: 6.25 MB S = d
[ ed
LisaEa Bt ‘[S] ‘+-. i £ _[_)] v (theck for removed drawing objects?
—2‘;:‘— [ | \ E
: File name: !
Assign Rooms to Spstems ]DUDC Ehau Au L g
Files of type: ]Green Building ML _Vj Cancel
Create Plants -

Tiép theo ta 1am viéc trong Trace 700 nhu binh thudng dé c6 két qua chinh

xac hon, va khai thac dugc nhiing chirc nang manh cua Trace 700 ma Revit MEP

khong ¢ nhu tinh toan kinh té, 1ap Schedule. ..

Cubi cung ta lai xudt két qua tinh toan tir Trace 700 ra file gbXML gidng nhu
1am v&i Revit MEP va sau d6 nhap file gbXML vira xuat tir Trace 700 vao Revit

MEP gibéng nhu lam trong Trace 700.

Nho vao su két hop hoan hao nay ta c6 thé khai thac triét dé tat ca cac thé
manh cia hai phan mém nay, c6 thé noi khi ta két hop duoc nhu nay rdi thi hau

nhu khéng con diém khuyét diém dang ké nao nita.
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Chwong 6: THIET KE HE THONG KHONG KHI
Khi thiét ké hé théng diéu hoa khong khi bang Revit MEP chiing ta s& dugc
hd tro rt manh, phﬁn mém c6 kha nang ty dong dua ra cac giai phap b tri duong

dng, tinh toan kich thude 6ng, kiém tra cac thong sd nhu van tdc, tén that ap suét
tong va ap sudt tinh, sé Reynold, hé s6 ma sat ... Tuy nhién, néu ta khong muén
stt dung chtrc niang b tri dng tu dong thi Revit MEP van cho phép ta bd tri thu
cong mot cach nhanh chong va dé dang. Mic dui phan mém hd trg manh nhung
ngudi st dung van phai cé trinh d6 1y chuyén mén vimg vang thi méi ¢ thé thiét
1ap cac thong s chinh xac va sau d6 1a phan xét cac két qua.
Pé thiét ké mot hé théng diéu hoa khong khi thi ta nén tuan theo cac bude sau:
- Pt cac miéng phan phdi gié (miéng cap, miéng hdi, miéng thai)
- Pt cac thiét bi diéu chinh luong gi6 (néu c6 nhu VAV)
- Pt cac thiét bi sir Iy khong khi (nhu AHU, FCU...)
- Tao cac hé thong khong khi thi cap (tr VAV dén miéng phan phbi gio)
- Tao cac hé thong khong khi so cap (tir AHU dén VAV)
- Tinh toén kich thuéc duong ong
- Xu 1y cac doan 6ng xung dot (cat nhau)
- Kiém tra hé thong
§6.1. bat Cac Miéng Gio
6.1.1. Dit cac miéng cip gié
Trong Project Browser = Mechanical > HVAC - Floor, kich kép vao “I -
Mech Nen Xuong” dé kich hoat no6 1am viéc.
Truéc hét ta can Load nhiing thiét bi can thiét vao du an theo cac bude trén
hinh B.6.1.1.a
- Tat ca cac thiét bi (thu vién) cua Revit MEP duoc quan ly trong
“C:\Documents and Settings\All Users\Application Data\Autodesk\RME
2009\Metric Library\ “. Pé load céc thiét bj vao du 4n ta thuc hién giéng hét
nhu mé mot hay nhiéu file da ton tai.
- Budc 1: trén menu ngang kich chon menu File.
- Budc 2: trén nemu File chon Load From Library dé goi hop thoai Load
Family
v' Budc 3: 1a tdp hop nhiéu thao tac kich kép vao cac thu muc dé truy cap
dén thu muc chtra céc file thu vién, cac thiét bi co khi cta ta ndm trong
thu muc con ctua thu muc “Mechanical Components”. Trong du an nay ta
can load thém:
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v' Deffuser, trong: ““...\Mechanical Components\Air-Side Components\Air
Terminals”

v' VAV, trong: “...\Mechanical Components\Air-Side Components\
Terminal Units”

v' AHU, trong “...\Mechanical Components\Air-Side Components\Air
Handling Units”

v Pumps, trong “...\Mechanical Components\Water-Side Components\
Pumps”

v" Chiller, trong “...\Mechanical Components\Water-Side Components\
Chillers”

v' Va mot s6 thiét bj phu khac nhu van, khdp ndi mém, bo loc...

- Budc 4: khi truy cap vao dén thu muc chira cac thiét bi ta chon cac thiét bi
can thiét.

- Sau khi chon ta kich OK dé load chung vao trong du an.

.
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Hinh B.6.1.1.b

Trong Design Bar kich vao Air Terminal va 1am theo hinh B.6.1.1.b dé goi
lénh va dat miéng phan phdi gié cho phong “Déap Vién” cua khu NonBeta.
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Hinh B.6.1.1.b

- Budc s0 1: trén “Design Bar” kich chon “Air Terminal” dé€ goi 1énh, luc

-

nay trén hop “Type Selector” xuét hién cac loai miéng gié cho phép ta
chon.

- Budc sb 2: kich vao hop chon, hdp chon nay chira tat ca cac loai “model”
ctia loai thiét bj ma ta lam viéc. Trong trudng hop nay ta dang lam viéc véi
loai “miéng gi6” vi vy trong ndy liét ké tat ca cac loai miéng gié hoi,
miéng gi6 cip, miéng gi6 thai.

- Budc s6 3: kich chon loai miéng gié c6 kich thude phu hop (néu co sén —
néu khong c6 sin ta phai chon mot cai c6 kich thude bat ky roi hiéu chinh
lai sau).

- Budc 4: kich chudt dé dat miéng phan phdi gié. Sau khi dit xong ta nhén
Esc dé thoat.

Ta hiéu chinh luu luong gié qua miéng phan phdi gi6 va vi tri clia nd theo
hinh B.6.1.1.c.

- Budc 1: kich chon miéng gi6 dé 6 Flow va cac dudng kich thude hién nén
cho phép ta lam viéc vdi chung.

- Budc 2: sau khi chon miéng gié ta nhap luu luong cho no, c¢6 thé 1am sau
budc 3
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- Budc 3: kich chudt dé nhap khoang cach so véi 2 vach tuong. Ta co thé
dung 1énh Move nhu bén AutoCAD nhung né khong chinh xac bang cach

nay néu nhu no khong cé diém co s& dé sir dung chirc nang bat diém.

Thiét 1ap d6 cao cho miéng phan phdi gi6 bang cach kich phai chudt 1én n6 >
chon “Element Properties™. Trén hop thoai Element Properties, dudi Constraints,
nhap 2800 cho Offset, va kich OK. Thiét 1ap nay dé dit miéng phan phdi khong
khi cach Level 1 mdt khoang 2800 mm.

13 Rewit MEP 2005 = aoc Chan Aur="Rewvit vt - Eloor Plan: 1 - Mech Men xuong|*
@ File Edit Yiew Modeling Drafting Tools Settings ‘Window Help
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Hinh B.6.1.1.c
Bay gid ta copy cai miéng phan phdi gid trén sang cac phong: Tron, Bao bi

cap 1, N. Liéu. Trong d6 cac miéng gi6 ctia 3 phong “Dap vién”, “Tron” va “Bao
bi cdp 17 13 c6 kich thuéc gidng nhau, chi khac nhau vé luu luong, con riéng
miéng gid trong phong “N. Liéu” 1a khac ca vé kich thuéc va luu lugng. Vi vay
sau khi copy xong ta phai hi€u chinh lai luu lugng cua cac miéng gi6 theo cach
da trinh bay ¢ trén, va thay doi kich thuéc cho miéng gié cua phong “N. Liéu”.
Dé copy miéng gio ta 1am theo cac bude ¢ hinh B.6.1.1.d.

- Budc 1: ta phai chon cai miéng gié mudn copy (cua phong “Dap vién™)

- Budc 2: kich nat “Copy” dé kich hoat 1énh copy va céac lua chon copy hién

1én.

- Budc 3: thiét 1ap copy nhiéu lan.

- Budc 4: chon diém co s6 (giéng AutoCAD)

- Budc 5, 6, 7: kich dé dat cac miéng gié duoc copy.

- Budc 8: kich dé thoat 1énh copy, ta c6 thé nhan “Esc” dé dugc cung két

qua.
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Pé hiéu chinh kich thudc cua miéng gi6é trong phong “N. Liéu” ta kich phai

chudt 1én miéng gid6 = chon “Element Properties” = cira s6 “Element

Properties” xuat hién = kich vao nat “Edit/New...> cira s “Type Properties

xuét hién, ta xu 1y theo cac budc & hinh B.6.1.1.e

iv: Duplicate, . |
1 Rename, .. ]

Walue | fas

-l'-\-g/?

Canicel ]

;'\' Family: 1M_Hung_Supply Diffuser - Rectangular Iv
Eadasl -
"_- I - Type: FB4 1219x610 - 250x250 Meck
Type Parameters:
] Parameter |
Dimensions
Diffuser Height 350.0
Face lefuser Height 610.0
[IE || A Face lefuser Wwidth [1z12.0
¥ Face Connector Halght 250.0
i Face Connector Width 250.0
i Connetor Height ;
\‘ Identity Data
\ q
)
\“
g
M Mame: | FB4 1219x610 - 250x250 Meck
T
i
A 3 |
[y F
‘\\ Type Mark,
', M
h % 124 Wtk
< |.|..1 \_‘_n ]
@ View: | 3D View: Yiew 1 |~:[ [ << Preview J i QK i I

Cancel J

Hinh B.6.

1.1.e

Véi cung cac phuong thirc trén ta bd tri miéng gié cho toan bo khu NonBeta,
cudi cung ta duoc két qua nhu hinh B.6.1.1.f.
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Hinh B.6.1.1.f
6.1.2. Pit cac miéng cAp hoi, miéng gié thai
Véi miéng gi6 hdi va gio thai ta ciing lam tuwong ty nhu voi miéng gié cap,
trong cong trinh nay c6 hai loai mi¢ng hdi, mot 1a loai miéng hoi gén tran nhu
miéng cap, con mot 1a loai miéng hoi gin trén dng gid xuyén ting. Hinh B.6.1.2.a
thé hién cac budc thiét 1ap cac thong s6 cho mot miéng hoi gan trén dng xuyén
tang.

DEedksS

¥ |#]  Family: M_Huna_Reture Diffuser - Tam Giac |

/7 Plene HE | & H}'{f' b [

H

T —
L Type: TG S00x500-200x250 [ Duplicate. ..
_Hung_Reture Diffuser - Tam Giac | v —l
THung_Rerure Lgruser - Souace Fack Sqdece T ce U REnamg. .. 5P

=
M_Hung_Reture Ciffuser - Tam Giac : Stanfard

M_Hung_Reture Diffuser - Tam Giac : 1800300 Type Pararmeters: :|
M_Hung_Reture E}iFFuser - Tam Giac E‘IDDX‘IDD

. I
| Parameter | Value ! | ]|
| Mechanical - Airflow 2 0 J|
MO m-.-Lun-.-Emu BT P AT St T TS S | |
M_Hung Reture Diffuser - Tam Giac : TG 600x600 Max Flow 1
_Hung_Reture Diffuser - Tam Giac : TG 600600 Min Flow !

M Hung_Supply Diffuser - Rectangular Face Retc:
M_Hung_SupplyiDiffuser - Rectangular Face Retc
M_Hung_SupplyDiffuser - Rectangular Face Retc
MfHung Sunp\y Diffuser - Rectangular Face Retc

| Hung Supp\y‘ Diffuser - Rectangular Face Retc
M Hung, Supp\f Diffuser - Rectangular Face Retc
M_Hung_Supply Diffuser - Rectangular Face Rete:
M_Hung_Supply Diffuser - Rectangular Face Retc
M_Hung_Supphy Diffuser - Rectangular Face Retc
M_Hung_Supply Diffuser - Rectangular Face Retc
M_Huna_Supdly Diffuser - Rectangular Face Rete
M_Hung Suprf\y Diffuser - Rectangular Face Retc

Dimensions
Face Diffuser Height 500,0
Face Diffuser width 500.0
Face Connector Height 250.0
Face Connector Width 200.0
Diffuser Lenght 4000.0

Identlty Data

!
P I = e — — i ———

IM_Hung_Supply Diffuser - Rectangular Face Retc - Mame: | TG S00%S00-200:250

M_Hung Sup‘)\y Diffuser - Rectangular Face Retc __ pEmEs 5 Type |

M_Huna_Supply Diffuser - Rectangular Face Retc i & e URL

M_Hung_Supply Diffuser - Rectangular Face Retc _ =2 i e A - [ OF. ] I Cancel I

M_Hung_Suglply Diffuser - Rectangular Face Retcg |~ A\_ - Desri

M_Hung_Supply Diffuser - Rectangular Face Retc — £

M_Hung SuEp\y Diffuser - Rectangular Face Retc Type Mark

M_Hung Supp\y Diffuser - Reckangular Face Ret: Crsk

M_Hung, SLpp\ lefuser Rectangular Face Rete: L \

{10 Flex Dt - Coordinalion - - - )
. H = Mechanical ) L) 3] T |

Convetf o Flex N

[ F (= HVAL

[ Mechapical Equ = Flaor Pl P

- E 1 | @ view: (30 view view1 || [previews> | ok ][ cancel

'L Air Terminal ‘ e

Hinh B.6.1.2.a
Tat ca cac thao tac ddi v6i miéng gid hoi khong khac gi voi miéng gid cap,
tham chi con don gian hon vi vi tri clia n6 dit vira khit v4i 16 tam giac ma bén
xay dung chtra cho ta & goc phong. Dé dit miéng gi6 hodi nay ta dwa chudt dén
gan diém gitta cta canh tudng ngoai cta 16 tam giac, khi xuat hién ky hiéu bat
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diém (hinh tam gidc — Midpoint) thi kich dé dat né giong nhu thiy trén hinh
B.6.1.2.b.
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Hinh B.6.1.2.b

§6.2. Dt Cac Thiét Bi Co Khi
6.2.1. Pat cac hop VAV

Véi VAV ta khong nén dit dai tra tit ca cac VAV cua cong trinh ciing mot lac
nhu 1am véi cac miéng phan phdi gio, ma ta chi nén dit cac VAV cho mot hé
thong sau d6 két ndi chung véi AHU va cac miéng gi6 trong hé thdng d6 dé hoan
thanh co ban mot hé théng.

Pé dit mot VAV ta cling lam gidng nhu véi dit miéng giod, trong Project
Browser > Mechanical > Floor, kich kép vao “1 — Mech Nen Xuong” dé kich
hoat né 1am viéc. Cac budc thuc hién tiép theo dugc biéu dién trén hinh B.6.2.a.
Trong hinh nay ta dat 4 hop VAV cho 4 phong: “Trén”, “Dap vién”, “V6 Tube”,
“V6 go6i”. Ta ding AHU- S02 d¢ diéu hoa cho bon phong nay.

Sau khi dit song, ta 1an luot kich phai chudt 1én ching = chon “Element
Properties” trong hop thoai ndy ta can thiét 1ap 2 thong sb 1a “Offset” va “Air
Flow” (giong v&i miéng gio):

- VAV phong Tron: Offset nhdp 4500mm, Air Flow nhép 406 /s
- VAV phong Dép vién: Offset nhap 4500mm, Air Flow nhap 343 1/s

- VAV phong V6 Tube: Offset nhap 4500mm, Air Flow nhap 344 /s
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- VAV phong Vo goi: Offset nhap 4500mm, Air Flow nhap 393 1/s
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Hinh B.6.2.1

AR R R — e

6.2.2. Bat cac AHU

Dé dat va thiét 1ap cac thong sé cua AHU ta lam twong ty nhu 1am voi cac hop
VAV, nhung & budc s6 3 ciia hinh B.6.2.1 ta chon “H_AHU Top Supply: S02”
dé chon AHU S02 sau d6 dit ngoai hanh lang gan phong “Xép toa”.

Kich phai chudt 1én AHU chon “Element Properties” - trén hdp thoai

Element Properties, dudi Constraints, nhap 4900 mm cho Offset, va nhap 1486
L/s cho Flow, va kich OK.

TE Nik

v
TE Ham +

Xép Toa
265

oo [

Hinh B.6.2.2
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§6.3. Thiét Ké Hé Thong Gié Thir Cap
Trong Project Browser = Architectural = Contruction = Floor, kich kép vao
“3D — Arch 05> dé kich hoat né lam viéc > Kich vao vung v€, nhap ZR, va vé
phac mot zoom region dé phong to man hinh khu 4 phong “Tron”, “Dép vién”,

GVHD: TS. Bui Ngoc Hung

“V6 Tube”, “V6 goi” dé thay rd cac miéng gio va VAV. Gid ta tao dudng dng tir
VAV dén miéng gi6 cua phong “Tron”, ta kich chon miéng gi6 ctia phong “Tron”
sau d6 1am theo cac budc trong hinh B.6.3.a dé tao hé thong.

@File Edit View Modeling Drafting Tools  Settings  Window Help =
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Hinh B.6.3.a
Sau d6 man hinh ké tiép xuat hién ta 1am theo hinh B.6.3.b

A8 Revit MEP 20097 [Dioc Chau AL~ Revit-rvi - 30 View: = Archi0
E File Edit ‘iew Modeling Drafting Tools Settings ‘Window Help = | &
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Basics Duo
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Structural - Floor Flans =
Mechanical B0 San 2] l
- + 1 - &ich NenXuon 3
[ Modify R S e |

Hinh B.6.3.b
- Budc 1: thém thiét bi vao hé thong

- Budc 2: chon VAV d6 vao hé théng

- Budc 3: goi cong cu bb tri duong dng

Sau budc 3 man hinh ké tiép xuat hién ta 1am theo hinh B.6.3.c
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Hinh B.6.3.c

- Budc 1: goi ctra s6 dé thiét 1ap loai két noi va do cao cua duong ong.

-MechTOT-O7 H -
A i i
& | M | [l

- Budc 2: nhap do cao cho éng chinh 13 4500mm vao 6 Offset, loai 6ng nhu
hinh.

- Budc 3: nhap dd cao cho 6ng nhanh 1a 4500mm vao 6 Offset, loai 6ng nhu
hinh.

- Budc 4: chon nhu trong hinh va kich vao mot trong hai ntt <! |l = dé thay
d6i phuong 4n bd tri dudng Ong, ta quan sat dudng “1-line” tir miéng gid
dén VAV phu hop thi chuyén qua buéc 5. Néu muébn diéu chinh bang tay
thi kich vao “Modify” r6i kich vao duong “1-line” d6 dé kéo né dén vi tri
mong mudn.

Sau khi nhan “Finish Layout” ta s& c6 két qua nhu hinh
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Dit chudt nén trén miéng gié (khong kich) khi thdy nhu trén hinh B.6.3.d thi
nhan “Tab” 01 1an rdi kich chuét, tiép theo 1am theo hinh B.6.3.¢
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Hinh B.6.3.e

- Budc 1: trén Options Bar, kich vao nut “Sizing” dé kich hoat 1énh

- Budc 2: chon phuong phap tinh toan kich thuéc dudng éng, phan mém cho

ta 3 phuong phap 13 ma sat dong déu, phuong phap véan toc khong doi,

phuong phap phuc hoi 4p suét tinh. Ta chon phuong phap van toc khong

d6i dé tinh toan kich thudc duong dng. Phan mém cho phép ta tinh toan

kich thudc duong ng theo ca hai théng sé cung lac 13 van téc va ma sat

dua theo phép tinh hdi quy. Cac thong s6 vé ma sat, ton that ap suét s&
duoc phz‘?m mém tra tu dong theo bo tiéu chuan ASHARE.

- Budc 3: kich OK dé phan mém tinh kich thudc dng theo thiét 1ap cua ta.
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Sau khi tinh ra kich thude thyce t€ cua duong 6ng theo thiét 1dp cua ta, phan

mém tién hanh chon kich thudc trong thu vién gan dung nhat sau d6 lai tinh
nguoc lai cac thong sd ta thiét 1ap trude. Mic du ng gié khong doi hoi tudn theo
tiéu chuan nhu 6ng nudc, nhung thong thuong nguoi ta thuong 1am véi nhimg
kich thuéc chan (vi du 200, 250, 300 ...). Vi vay trong thu vién ciing chi c6 cac
kich thuéc chan nhu nay. Tuy nhién, phin mén cho phép ta thay doi thu vién nay
rat d& dang. Sau khi tinh xong ta duoc két qua nhu hinh B.6.3.f,

S Fas
£

—_
i

] -
1 FRony IF
]

Hinh B.6.3.f
Mudn kiém tra kich thude caa 6ng la bao nhiéu thi ta kich chon doan 6ng do,
ngay lap tic trén Options Bar hién thi cac thong tin vé kich thudc ciing nhu cao
d6 cuia 6ng nhu thay trén hinh B.6.3 ]

[z EIL H 200 [sw| | Offset: 4500 ] |

[AIdth
Hinh B.6.3
Tién hanh 1am twong tu cho 3 phong con lai, két qua s& duoc nhu hinh B.6.3 .k
e & '3 M/ = ’

Hinh B.6.3 .k
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§6.4. Thiét Ke H¢ Thong Gi6 So Cap

Chon 4 VAV cua 4 phong trén, kich phai chudt chon “Create Supply Air

System” hodc lam theo hinh B.6.4.a dé tao hé thdng gi6 so cap. Khi nay ca 4 hop

VAV cung thuéc mot hé thdng so cap, chiing s& gan véi thiét bi 1a AHU-S02.
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Hinh B.6.4.a

Man hinh tiép theo s& xuat hién, ta lam theo cac budc cua hinh B.6.4.b dé
thém AHU-S02 vao hé théng va kich hoat cong cu bd tri duong 6ng gio. Dé dé
lam viéc ta bat ca 2 ctra s6: “1 — Mech Nen Xuong” va “3D — Arch 017 16i xép nd
nhu hinh B.6.4.b

- Budc 1: kich vao dé goi cong cu gan thém thiét bi vao hé thong
- Budc 2: kich chon AHU-S02 dé gan né vao hé théng, liic nay ta da hoan
thién mot hé théng.

- Budc 3: kich dé goi cong cu bd tri dudng éng cho hé thng vira tao.
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Hinh B.6.4.b
Budc ké tiép 1a ta chon cac giai phap b tri dudng ong ma phan mém cung
cap hodc hiéu chinh n6 theo ¥ riéng ciia minh.

- Budce 1: kich dé goi hop thoai Duct Conversion Settings, trong hdp thoai
nay ta thiét 1ap diing nhu trén hinh B.6.3.c.

- Budc 2: kich vao mot trong hai nat <1 Il 1= @& hién thi cac giai phap bd tri
duong ong. Trudng hop nay ta chon giai phap sd 4 (phan mém cho ta 6
giai phap) vi ndé phu hop hon ca. Tuy nhién néu ta mubn hiéu chinh thém
thi kich vao “Modify” trén “Layout Paths” sau d6 kich vao doan “1-line”
dé kéo no dén vi tri mong mudn. Ta van con mdt cach hiéu chinh khac nita
va s& dugc trinh bay & cac bude tiép theo.

- Budc 3: kich dé két thiic qua trinh b tri duong dng.

- Chii ¥: khi két thiic phan mén c6 thong bao 1a duong dng khong khép kin.
Piéu d6 1a vi ta di chon cao do ctia duong 6ng bang voi cao do cia cac
VAV (4500 mm) ma AHU lai cao 4900 mm, do d6 khong thé két ndi tir
duong 6ng chinh vao miéng cap cia AHU (nam trén mit trén cia AHU).
Va thém mét diéu nira 1a trude khi vao VAV phai c6 mot doan 6ng tron co
d6 dai t6i thiéu bang 3 1an duong kinh cia miéng vao VAV nén ta phai kéo
duong dng chinh trude cac VAV ra xa.
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Hinh B.6.4.c

Dé di chuyén doan éng chinh trudc cac VAV ra xa ta kich chon doan éng

chinh d6, gitr chudt va kéo ra xa dén vi tri mong mudn thi nha chudt. Cac budc
thuc hién duoc md phdéng trén hinh B.6.4.d. Ta nhan théy tat ca cac doan 6ng
nhanh di vao cac VAV dé tu dong dai ra, day 1a mot dac tinh rat thong minh cua
Revit. Tuy nhién, 1énh kéo-tha nay s& khong thé di chuyén duoc dung kich thude
mong mudn, dé di chuyén véi khoang cach chinh xé4c thi sau khi kich chon doan
6ng trén ta kich vao niat “Move” trén Tools Bar = kich chon diém co sé = kéo
sang phia muén chuyén vé = nhap khoang cach mudn chuyén. Ké qua dat duoc
s& chinh x4c hon. Khi ta kéo ra xa thi khong thé gap ndi vi khi nay dng chi viéc
dai ra, nhung khi ta muén chuyén lai gain ma khoang di chuyén lai dai hon doan
6ng ngan nhat thi phan mém s& bao cho ta biét, néu ta van chap nhan OK thi doan
dng d6 s& bi mét va & d6 hé thong khong duoc két ndi nita va ta phai hiéu chinh
lai bang tay hodc dung “Layout Paths”.
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Hinh B.6.4.d
Dé két n6i 6ng chinh vao miéng AHU ta 1am nhu trong hinh B.6.4.¢:

- Kéo gin doan 6ng chinh chd AHU lai, sao cho n6é nim phia trong tudng
ctia phong “Xép toa”, thyc hién cac budc tiép theo nhu trong hinh B.6.4.¢

- Budc 1: kich hoat 1énh v& dng gio.

- Budc 2: ra chudt vao gan miéng cip ciia AHU-S02 khi thdy ky hiéu bat
diém nhu trén hinh thi kich dé bat dau ve.

- Budc 3: ta quan sat trén 6 Offset dé thdy cao d6 cua 6ng lac nay (1a diém
vira kich va ciing 14 cao do ctia miéng cip cia AHU — S02), gio ta s& vé
doan 6ng thang dung 18én bang cach thiét 1ap cao do cua diém cudi cua
doan 6ng d6. Nhap 6500 mm vao 6 Offset va nhan “Tab” dé thiét lap cao
d6 cua diém ké tiép, ngay sau khi nhan “Tab” 1a ta dd v& xong doan dng
thang dmg chay tir cao d6 5343mm dén 6500mm.

- Budc 4: ré chudt vao gan dau ciia doan 6ng chinh, khi thay ky hiéu bat
diém nhu trong hinh thi kich chudt dé hoan tat két ndi duong dng.

- Néu budc 4 ta kich dung vi tri ké ndi cua doan dng di ton tai thi hé thdng
ong s& duoc két ndi (kin) va 1énh vé& ong lai tré lai budc dau, tic 14 gid
mudn v& doan ng tiép theo thi ta phai chon diém dau cia 6ng.
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Hinh B.6.4.e

Két qua sau cung ta dugc mot hé théng éng gid cip twong ddi hoan thién nhu
hinh B.6.4.f. DBé kiém tra két ndi dudng ong ta dit con tro trén hop AHU va sau
d6 no s& duoc to sang, nhan phim Tab hai 1an. AHU, VAV va duong 6ng duoc to
sang cho thay rang chiing da dugc “két ndi vat 1y thanh cong.

Ta nhan thay chi can khi ta thiy d6i do cao & 6 Offset 1a phan mém ty dong vé
doan 6ng thang dimg gitra hai do cao d6, phan mém s& nhd cao do ta nhap lan
cubi dé lam viéc. Tic 1 cac doan 6ng tiép theo ma ta v& s& ndm ngang va cd cao
do ma 1an cudi ta nhap, tru khi ta dung ché d6 bét diém vao mot dau doan éng da
ton tai hay dau mot thiét bi nao d6 da ton tai ma ching c6 cao do khac. Khi y
mot doan Ong thang dung s& dugc thém vao giita hai d6 cao d6 gidng nhu trong
hinh B.6.4.f

Dé thay d6i vi tri ta chi can dung 1énh move hay kéo-tha mot cach nhanh
chong ma khéng pha v& hé thdng. Tuong ty mudn thay doi do cao ta chi can
chon mot doan dng nao d6 trong hé théng rdi nhap cao d6 méi cho nd vao 6
Offset trén Options Bar va nhén Enter, ngay 1ap tirc tat ca cac éng trong hé théng
d6 c6 cung dd cao véi dng d6 sé cung di chuyén dén do cao modi ma hé théng
khong bi pha v& trir trudong hop dic biét nhu trinh by bén trén.

B§ mén Cong Nghé Nhiét Lanh — Khoa Co Khi - Truwong dai hoc Bich Khoa TP. HCM 74



Ludn Vin Tot Nghiép

GVHD: TS. Bui Ngoc Hung

Basics uoc Chau Au - iL.EwE - P =}
Wiew =@ Views [Discipline] s =
Architectural (= Architectural 1
Drafting = Contruction
Struckural & Floor Plans
Mechanical D=5en
1-ArchMen?
L modfy 2-Auch Tian]
3-Arch Tran
= =
1 Dimension 4-ArchSand =
T Text 5-Arch Mai
(Er‘:) Grid - Ceiing Plan:
y (= 30 Views
i 30 - Arch 02
Space 30 - Arch 03
30 - Arch 04
el Si - |
badopeec oep 3D - Arch 06
Y Space Tag 30 - Auch LM
O Tag» = Elevations [Buildin
- East- Arch
I\, Detail Line: Narth- ch
B scheduleft South- Arch
‘West- Arch
£ Duet - walkthioughs
{110 Flex Duct [#-~ Coordination
B = Mechanical
[ Comvert te 5 HVAC
O Mechanica = Floor Plans
[ Air Termin: 1- Mech Ny
3 . 1-Mech Nen
B Duct Fittir 1 - Mech Zar
Mare Tools 2-Mech Batt
2-Mech LOT-
| Electrical E ) 7:‘/182!1 E'Ej -[v.
Piping £ | i | [

Tiép theo ta phai sira doan dng trudc khi vao VAV 1a thanh 6ng tron c6 do dai
t6i thiéu 1a 3 1an dudng kinh ctia miéng vao VAV.
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Hinh B.6.4.j
- Budce 1: goi 1énh cat nho doi tuong
- Budc 2: kich 1én éng dé cat ong, chu ¥ dudng kich thudc dé kich cho ding
doé dai.
Chon bbn doan 6ng truéc VAV - kich vao hop “Type Selector” chon
“Round Duct: Taps”. Kiém tra kich thudc duong ong trén 6 Offset, thong thuong
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thi kich thudc nay bang ngay kich thudc dau vao ciia VAV, con khong thi ta

nhap kich thuéc mong mudn vao 6 Offset do.
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Hinh B.6.4.k

Cubi cung ta tién hanh gan do dﬁy tole va 16p cach nhiét, chon mot doan 6ng
bat ky > nhan t0 hop phim “SA” = kich phai chuét = chon “Element
Properties”. Trong hop thoai “Element Properties” ta quan tdm dén 2 thong s

trong muc Mechanical:

- Lining Thickness: d6 day cta tole lam dng.

- Insulation Thickness: d6 day 16p cach nhiét.

§6.5. Kiém Tra Hé Thong
Trong Project Browser = Architectural = Contruction = Floor, kich kép vao
“3D — Arch 05” d¢ kich hoat n6 lam viéc = Kich vao vung v€, nhap ZR, va vé
phac mot zoom region dé phong to man hinh khu 4 phong “Tron”, “Dap vién”,

“Vo Tube”, “Vo6 gbi” dé thay rd cac miéng gi6 va VAV.

Ta lan lugt chon VAV muén kiém tra, mdi mot VAV s& duoc két ndi t&i hai
hé thong so cap (tir AHU dén cac VAV) va thir cip (tir VAV dén cac miéng phan
phéi gid). Kich chon mdt VAV, khi nay trén Options Bar xuat hién coéng cu

“Inspect” gidng nhu trén hinh B.6.4.1 & kich vao nit nay dé goi cong cu kiém tra

hé théng.
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Hinh B.6.4.1
Nhu em d3 trinh by mdi VAV két nbi v6i 2 hé théng, nén ngay sau khi kich
vao nut “Inspect” thi s¢ suat hién mot hop thoai “Select a System” dé ta lya chon
hé théng can kiém tra, trén hop thoai nay hién thi tat ca cac hé théng ma thiét bi
nay két néi toi (vi du AHU c6 thé 1én dén 6 hé thong), khi ta kich vao tén hé
théng nao trén hdp thoai nay thi trén man hinh hé théng d6 s& duoc t6 mau do.
Tt ca cac budc kiém tra dugc md phong trén hinh B.6.4.m
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| E
tern Inspect| {21175

Sl B = WS
% Modify

{E:;[]} Inspect

WaN-502YaTuBe
T

15 Propertii

O Finish In |
T Cancel T Arkh Tran Xuon k
7| #rc San Bom [
fuchgan AHL
Aich g\qn Coolir
Arch ey
Arch Mai Caglin
Plan i
w

-Arch D Y
-&rch 01 Dem X i e o5 =]
-arch 0 I 2 I . e 23540 Lls; Pressure =S P
-&ich 0 . § -

-&rch D I : =

- Arch
-Arch 0

| lionz (Building Ele
raugh

1

'

'

1

1

I}

1

1

1}
e !

I}

1

A2

‘!

lary

Mech Nen Huor
Mech Zones Cc
Mech Bottom T1
Mech LO1-0
Mech LOT-07 H
Mech L0

R

3 gy e
110 Bl O (<]

Hinh B.6.4.m
- Budc 1: kich hoat cong cu “Inspect”

- Budc 2: chon hé théng mudn kiém tra.

- Budc 3: chép nhan hé théng da chon bén trén.

- Budc 4: chon Inspect

- Budc 5, 6: day 1a tap hop nhiéu thao tac kich chudt lip di lap lai néu nhu
hé théng gém nhiéu doan éng, nhiéu nhanh, mudn kiém tra doan 6ng nao
thi ta kich chuot vao doan 6ng d6 dé hién thi mét 14 cd chta dung cac
thong tin can kiém tra (luu luong, ap suét tinh, ton that ap suit, ap suat du,
ap sudt tong). Khi ta chuyén chudt sang doan 6ng khac thi 14 co cua doan
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dng duogc kich sau cung van dugc duy tri cho dén khi ta kich vao doan éng

tiép theo.

- Budc 7: nhan “Finish Inspect” dé két thuc kiém tra.

Ctr mdi doan ong ta kiém tra ta ghi lai cac thong s6 can thiét nhu ton thét ap

suat chang han, sau d6 cong tong cho nhanh 6ng dai nhat tir d6 ta c6 da co s¢ dé

chon quat mot cach nhanh chong va chinh xéc. TAt ca céc thong s6 nhu ton that

ap déu dugc phan mém tra theo tiéu chudn ASHARE.

Ngoai ra ta con c6 thé kiém tra cac thong s6 khac trong mot doan 6ng nao do

bang cach kich phai chuét 1én doan dng d6 rdi chon “Element Properties” = trén

hop thoai ndy ta kéo xudng muc “Mechanical - AirFlow”, trong muc ndy ta co

thé co duoc cac thong s6 nhu: luu lugng, van tdc, ma sat, Reynolds...), cac thong

$6 nay dugc minh hoa trén hinh B.6.4.n

-

Element Properties ]

Farmily: System Family: Round Dock [V]
Type: Taps [V] I Edit | Mew, .. I
Type Parameters: Control all elements of this bype
| Parameter | Walue |[ﬂ]
Preferred Junction Type Tap [v]
Instance Parameters - Contral selected or to-be-created instance
Parameter | Yalue HA]
Mechanical - Airflow h #
Additional Flow 0.00Ls
Identity Data b
Comments [v]
[ Ik ] [ Cancel ]
Hinh B.6.4.n

Véi dudng gié hdi cling 1am tuong ty nhu vay, rat nhanh chong ta s& hoan

thanh mot hé thdng gom ca duong cap va dudng hoi.

Pé hoan thién toan bd cac hé thong dng gi6 ta lan luot tién hanh 1am cho tat

ca cac AHU.
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Chuong 7: THIET KE HE THONG ONG NUOC
§7.1 Pat Cac Thiét Bi Ciia Hé Thong Nuée

7.1.1. Dat cac Chillers
Pé dat mot chiller cling gidng nhu dat cac thiét bi khac trong hé théng gio,

trong Project Browser = kich kép vao “1-Mech Nen Xuong” dé kich hoat n6 1am

viéc.
Trong Area Drawing phong to khu “Phong Chiller” I€n, trén Design Bar kich

vao “Mechanical Equipment” va lam theo hinh B.7.1.1.a

¥ Revit MEP" 2009'" [Duoc Chau Au - Revi oor Plan
Q File Edit View Modeling Drafting Tools Settings Window Help = | &
D LlEE et 32| A2 @+ H|EED D ” Q
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Basics 2. 'I’ Duac Eh t;]'\ ":--..._‘ _____ _ o _ FEE _ _ T | 1'\:
View I || = <@ Wiews (Discipl» e - —»
Architectural ; = Architectura . T |
Drafting H g-Contcil (1] || [T et e f +
Struckural 1 &+ Flooy I e e | EEI I
Mechanical ! [ I 4 "'3-b - g T
Electrical H y . | 3 1
o i : Phang Chiller @ j@] %
T | = .| -
b Mosty ] : | 339 s f \
+ ; | -— "@ —-
4= Dimension H - Ceilir | —
H [:: ) L e
T Text i R B + *
i f
@ arid ! ] 25 iy i 2 Sk i e LER
% .‘ : — - ‘—u(
1
1
[ 5pace I ) * L Bl
% Space Separatior:' & Elew. - EI —- |: 3
= Spare Tag . [ | il
I i TE) M o
Tag» i
e ! : TE Mt | Cau/Thang w3
1%, Detail Lines i 4 3as =) ;
g schedulejQuantfties. . - walk 336 337 i -—
. - Coordinatior -
1 TB Mam 1
9 Fie ' 5 Mechenica W T8 Nam I I P
1 5 HYAT I 35
Flex P 1 B
s e || BE:
[ Mechanical Equipment | - — ¢ — — = = — = : =g
L, Pipe Fitting | ]
P4 Pipe Accessory ) e 8 o
£t Mechanical Settings... 1 11-12
- - v (]
B3 Pipe Color Scheme Legr |1 ¢ 2 | 11100 BR2E B Hx2 Q<) B
ENDPOINT of [Mechanical Equipment : M_Helical Rotary Liquid Chiller - Water Cooled - 350 ki : 860kW] AND [Mechanical Equipment’) Srio w
b
Hinh B.7.1.1.a

- Budc 1: trén Design Bar kich vao “Mechanical Equipment”

- Budc 2: trong “Type Selector” chon “M_Helical Rotary Liquid Chiller -
Water Cooled”

- Budc 3: nhin Spacebar dé xoay Chiller cho dén khi thuan chiéu nhu trén
hinh, dua chudt dén goc cua bé dat chiller, kich dé dt chiller.

Ké tiép ta s& thiét lap cac kich thudc ciing nhu nhiing thong s k¥ thuat cho
chiller nay. Dé thiét 1ap cac thong sb cho chiller ta ciing lam twong tu nhu cac
thiét bi khéc, kich phai chudt 1én chiller & chon Element Properties = ctra s6
Element Properties xudt hién, ta thiét 1ap nhu hinh B.7.1.1.b. Trong dé:

- la: chiller dat cach Nén Xudng 150mm.
79

Bo mon Cong Nghé Nhié¢t Lanh — Khoa Co Khi - Truwong dai hoc Bach Khoa TP. HCM



Ludn Vin Tot Nghiép GVHD: TS. Bui Ngoc Hung
- 1b: luu lugng nudce lanh (chat tai lanh — qua binh bay hot)

- lc: luu lugng nude gidi nhiét (qua binh ngung tu)
- 2a: kich thuéc dau éng vao binh ngung tu
- 2b: kich thudc dau dng ra (supply) va vao (reture) binh bay hoi

- 2¢: kich thudc dau 6ng ra khoi binh ngung tu

o

G 3 x|

. "
Fannily: M_Helical Rotary Liquid Chiller - Water Ca | V] Load... ,Family:
| | o
-

Type:  |ssokw vl A e |mookw [v] [ Duplcate..

Twpe Parameters: Control all elements of this bype 1

I"-'1_HEeIi|:aI Rotary Liquid Chiller - Water ¢ erJ Load...

Rename. ..

] Parameter Walue |[A Type Parameters:

Parameter Yalue |[4_\

Materials and Finishes H |

Electrical - Loads Chiller Material =By Category>

Apparent Load 218000,00
Dimensions

Apparent Load

. Dimensions
Instance Parameters - Control selected or to-be-created instance

Length 1 1600.0 E
] Parameter Yalue |b] I 0
| Conscrants Cosling wiater nggrﬁ"ﬁéaiﬂé ................. e
i R Cooling ‘Water Return Dismeter  200.0 mm /'
SREr e N AHONG L | E e R ondenser FLadius 3500
Chilled Water Supply Radus 7E0mm N ]
_ Chilled Water Return Radius 75.0 mm i b il |
Caling 'Water Pressure Drop :127000.00 P Chilled Water Return Diameter 150.0 mm ___‘--- o]
Chilled Water Pressure Drop 114000.00 P& | Chilled Water Supply Diameter
53,30 Lfs 1b | Fuaparator L ength oo
L 1c | Caoling water Supply Radius 00.0mmYN o de
L Cooling \Watef Stppk; Diaeter /200,01 /4
: Condenzer [ength 139Uu.U ;
Identity Data 3 Identity Data 3
Comments . Assembly Code
Mark 20 : B Keynoke: vl
Warkset Workset1 [v | Madal ]
[ [0]4 ] [ Cancel ] [ << Preview ] i CK I [ Caniel

Hinh B.7.1.1.b

Do cong trinh nay sir dung 3 chiller gibng nhau, nén ta sir dung phuong phap
copy dé bd tri 2 chiller con lai. Ciing giéng nhu thuc hién véi miéng gio, ta 1lam
theo hinh B.7.1.1.c.

- Budc 1: kich chon chiller

- Budce 2: kich nut “Copy”

- Budc 3: chon “Multiple” dé copy dugc nhiéu lan.

- Budc 4: chon diém co s& dé copy, ta chon goc cua b¢ chiller.

- Budc 5 va 6: kich chon diém dit, ta cling chon goc cua b¢ chiller.

- Pé thoat 1énh ta co thé nhan phim “Esc” hoidc kich vao “Modify” trén
Design Bar cho bat ky loai 1énh nao.
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Luan Vin Tot Nghtep
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Hinh B.7.1.1.c

7.1.2. Dat cac Bom
Trong Area Drawing phong to khu “Phong Chiller” I€n, trén Design Bar kich

vao “Mechanical Equipment” va lam theo hinh B7.1.2.a

2| [; woprer Q

ﬁﬁle Edit View Madeling Drafting Toaols Settings Window Help

e | @rqrEeav

DELES o e
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Hinh B.7.1.2.a
Lai gibng nhu thuc hién vé6i cac thiét bi khac, ta chon bom > kich phai chudt
- chon Element Properties. Trong cira s Element Properties cua thiét bi, ta thiét
1ap nhu hinh B.7.1.2.b dé thiét 1ap cac thudc tinh cho bom.
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ement Properties. [ Type Properties X|
; T I ,’ - — — ey
Family: |H_Pump - Base Mounted i /ﬁamily: H_Pump - Base Maounted |Vl
Type:  |200x150 (] | Type: 200150 [v] Duplicate. .
Type Parameters: Contral all elaments of this kype

Parameter Type Paramekers:

| Parameter | Walue HA'
Purnp Speed 3500 ’

HF 75

Materials and Finishes A
Purnp Material =By Category> :
Electrical - Loads 2

Apnarent | oad _FO000 00 WA =

Mechanical - Airflow

Flow 153.30L/s
Dimensions

Suction Nominal Radis 100.3 ram
Suction Mominal Diametar -200.0 mm

Lewel Menkuong

Offset 1000

Disc'hargle I\..Iomina.I.Rédi'us 75.0 mm
Discharge Morminal Diameter 150.0 i
Identity Data

|Assembly Cade

Identity Data
Comments

Mark 345 keynote
Workset ‘Workset1 Model
Editad b TIEER Manufacturer
[ oK ’ << Preview ] [ Ot ’ Cancel
Hinh B.7.1.2.b

Tuong ty nhu 1am véi chiller, ta copy ra 4 Pump cap nudc tai lanh, va ciing
cung phuong phap trén ta s€ dit dugc 4 Pump nudc giai nhiét.
7.1.3. Pit cac thap giai nhiét
Trong Area Drawing phong to khu “Phong Chiller” 1€n, trén Design Bar kich
vao “Mechanical Equipment” va lam theo hinh B.7.1.3.a
Lai giéng nhu thuc hién véi cac thiét bi khac, ta chon thap giai nhiét > kich
phai chudét = chon Element Properties. Trong ctra s Element Properties cia
thiét bi, ta thiét 1ap thudce tinh cho thap giai nhiét.
- Offset: 100mm. Pay la cao do cua thap giai nhiét so vai san.
- Cooling Water Flow: 49,2 I/s. Bay 1a luu lugng nudc gidi nhiét.
- Cooling Water Radius: 100 mm. Pay 14 ban kinh dau dng nudc vao va ra
khoi thép giai nhiét.
- Tower Height: 2900 mm. D4y 1a chiéu cao cua thap giai nhiét.
- Tower Radius: 1545 mm. Pay la ban kich than thap giai nhiét.
Néu thiy vi tri chua hop 1y ta c6 thé st dung, cic cong cu trén Tools Bar nhu
Copy, Move va Rotale... dé hi€éu chinh cho phu hgp. Cach st dung céc cong cu
nay khong khac gi véi cac cong cu turong ung trén autoCAD.
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Ludn Vin Tot Nghié
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Hinh B.7.1.3.a

Sau d6 ta s& két ndi duong 6ng nude dé hoan thién hé théng duong éng nude,
sau khi két ndi xong ta 1am nhu sau dé quan sat 3D:

Trong Project Browser = Mechanical = 3D View, kich kép vao “3D — Mech
01” dé kich hoat né. Ta phong ta khu phong may chiller s& thay cac thiét bi dugc
bd tri nhu trong hinh B.7.1.2.c, trong hinh ndy dudng 6ng nuédc da duge bd tri,
cach bo tri duong dng nude nhu thé nao sé dugce trinh bay trong nhiing phan tiép
theo.
Chu y.: Revit chia ra lam 5 hang muc va dugc quan 1y trong Project Bowser
(Architectural, Structural, Mechanical, Electrical va Coordination). Riéng 4 hang
muc dau, khi ta kich hoat file ban vé duoc quan ly trong hang muc nao thi file
ban v& d6 chi hién thi “rd nét” cac ddi tuong thudc linh vuc do, cac dbi tuong cua
linh vuc khac s€ b1t mo di. Trir hang muc Coordination 1a tap hop ca 4 hang muc
trén nén noé hién thi tat ca cac doi tugng co trong dy 4n ctia ching ta.

Tiép tuc trong Project Browser = Architectural = 3D View, kich kép vao
“3D — Arch 01” dé kich hoat né. Trong ving v& = kich chudt phai > chon
“View Properties” dé hién thi hop thoai “View Properties” = trong hop thoai
nay, dudi muc “Extents” tich vao “Section Box” nhu hinh B.7.1.2.b roi kich OK
dé hién thi “Hop Section”.

Sau khi kich OK trong viing v& hién thi mot hop chir nhat, hop ndy cé tac
dung chi cho nhiing ddi tuong nam trong nd duogc hién thi, kich thudc hop cé thé
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thay ddi duoc bang cach: kich vao hop nay dé hién thi cac nat «» = kich va gitr

chudt vao nit nay = di chuyén chudt dén vi tri mong muon roi nha chuot.

| Element Pro perties

Family: ISystem Family: 30 View

Load.

Type: |30 View

Edit fHew... |

Type Parameters: Contral all elements of this type

Parameter Walug

Wiew Types

Instance Parameters - Control selected or ko-be-created instance

Parameter Walue

L

Cancel ]

Kich + gid chuét + ké o sang trii,
sang phdi, 1én trén, xuéng dudi

Hinh B.7.1.3.b

Hinh B.7.1.3.c
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Hinh B.7.1.3.c
§7.2 Thiét Ké Hé¢ Thong Ong Nuéc
7.2.1. Tao hé thong cAp nwéc tai lanh.
Trong Project Browser = Mechanical 2 3D View, kich kép vao “3D — Mech

017 dé kich hoat né. Trong ving v& = chon tat ca cac AHU > trén Options Bar,
chon nut “Create Hydronic Supply System” nhu hinh B.7.2.1.a dé khoi tao hé

e
DEHBSES 2R X o iz w2 @ EHGD M Move (M Copy L3 Rotete ] ” || [T Seanhiine Q)
o Plane H# | %0 | L0 AR [ @ &ﬁ D&, Demolish | *E Align =i Splt =F Trim 7] Offset | £ @ | EF mt [ o

iv| [¥]Press + Drag 1] [ Editable cnly _@D:ﬂ E@_} | ﬁ] ]I ﬁ] J }\] & ] Activate Dimensions

F‘ !’_: oc Chau. 2 H s n i‘ U l: H& @ Bﬂ ?reate Heydronic Supply Systemh ]

Hinh B.7.2.1.a

Khi nay trén Options Bar s& co giao dién khac, van trén ddy ta chon nt s 1
trén hinh B.7.2.1.b va kich chon chiller ¢ gitta dé thém thiét bi (chiller) vao hé

evit MEPTZ009 = ioc Chatr Aur=Revit. =30 View: 3= hach 0

a File Edit Wiew Modeling Drafting Tools Settings ‘Window Help = |8 x
O = B @ =1 3 X o R }@| | Y4 @ Lo i|:'2=® ®3D B Move [H] Copy % Rotate ] 2 Cont earch Onling Q
ST Plane | B L A SR (D @ 2SS Demolish. *E slign ik Spit 1f Tim ] lesét @ [=NERT rnt =1} . W

Press + Drag lj [CJEditable oy '8; 5| = _gﬁ_] 2
w oc Chau ... ﬁ l| || ) H @ B Select Equipment For System AJ
i -~ Y -

Hinh B.7.2.1.b
Hién tai voi phién ban 2009 thi Revit MEP méi cho phép ta gan duy nhait mot
thiét bi (cap) vao hé théng ma chua cho phép ghép chung nhiéu thiét bi trong mot
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hé thdng. Sau nay ta phai hiéu chinh bang tay dé gop chung dong cua 3 chiller lai
v&1 nhau. Tiép theo, ta kich vao nat sb 2 trén hinh B.7.2.1.b dé kich hoat cong cu
tur dong bd tri dudng bng.

Céc thao tac v6i man hinh cua cong cu “Layout Paths” cho éng nudc khong
khac gi voi ong gio, ta chon giai phap ban dau nhu hinh B.7.2.1.c. Mic du day
chi 1a giai phap so bd, nhung no ciing gitip ta b tri cac dudng co ban mot cach

|§ MDdIF}J

'}'@ Solutions

Layout Paths ﬂ “ 7T U ﬂ 0 | =l

;_3 Remaove

() Firish Lagaut

1:100 BEAE OH €W <] m| =
Hinh B.7.2.1.c

Kich vao nat “Finish Layout” dé két thuc 1énh va ta duoc két qua nhu trong
hinh B.7.2.1.d.
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Hinh B.7.2.1.c
Dé hop 1y hon ta hiéu chinh lai bang tay:

- Ta kich chon dudong éng chinh chay doc sain AHU, giit va kéo chudt lai
gan cac AHU nhu hinh B.7.2.1.d.
o M) =

Hinh B.7.2.1.d

- Lam tuwong tu v6i doan dng nim ngang chay tir chiller dén dng chinh bén
trén. Va mot s6 duong phu khac ta lam tuong tu.

- Kich chon mét doan 6ng bat ky = nhéan t6 hop phim “SA” - kich phai
chuot = “Element Properties”. Trong hop thoai “Element Properties”,
dudi muc Mechanical = nhap do day 16p cach nhiét ctia dng 12 50 mm cho
0 “Insulation Thickness”, con do déy cua 6ng tu dong theo ti€u chuan. Két
qua dat duoc gidng nhu hinh B.7.2.1.¢.
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Hinh B.7.2.1.¢
Tuong tu ta thuc hién cho duong hdi tir cac AHU vé cac bom nuée lanh.
7.2.2. Tao hé thong cip nwéc giai nhiét.
Phong to khu phong chiller dé b tri dudong 6ng trong nay. Nhin giir phim
Ctrl, kich chon ca 3 chiller va 4 bom cap nudc lanh (tang trét), sau d6 lam theo
hinh B.7.2.2.a.

N REVIT MEP 2009 [Duoc ChanAu=Revit. =30 View: 305 Mech O]
File Edit “iew Modeling Drafting Tools Settings ‘Window Help

J_ 0w @ =] ‘ % B X ‘ﬂ L el HEH |74 “ @ LaY i|§|@ @3[3 J [HlMDve [HICUW Qﬂulala ﬂ| £ J Contert Search Online Q
| =%

J A Rae HE WL E 0O E R Demokh | aion 36 St <jr Tim 57| Offeet | g gl B0 [ | F &= (0 | [l

| M E‘ | [ | Activate Dimensions
Sk Pﬂw‘--g Create Hydronic Return System i
Wigw <8 Views [Discipline] |~ 1 )
Architectural & Architectural 4 5
Drafting [ Contruction
Rendering - & Coordination
Structural i Mecl;::lcal
i+
Mechanical ; HVAC
% Madify . [z} Floor Plan
= T E
= Dimension i
T Text
29 Grid
A Level
E Space
%4 Space Separat =
8 space Tag ;
<> Tag »

Hinh B.7.2.2.a

- Trong truong hop ndy ta d3 khong chon bt cir mot thiét bi nao lam thiét bi
chinh, ma tit ca déu “ngang hang” nhu nhau vi vay ta gom chung dugc ca
3 chiller lai vo1 nhau va 4 bom lai vo1 nhau.
Ngay 1ap toc mot hé théng nude hdi duoc tao véi tén mic dinh “Hydronic
Reture 1” va man hinh thay d6i mot chat, kich vao nut “Layout Path” dé b tri
éng tu dong. Hinh B.7.2.2.b
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B6 chi so bd nhu trén hinh B.7.2.2.c 1di nhan “Finish Layout” dé

Hinh B.7.2.2.b
két thuc.

Sau do

Layout Paths | [P eeeT !"f Y -y ]
[ Modify iews Discipline |4 g = LEp I
%EEIDHS Architectur: 1 B[ J.
Lo {+-- Contructio
i Coardinatio
;? Remove Mechanic:
; ) G- 77
Bl = Hyial
(=) Floor Plar
1-Mi =
1-My
(7 Finish Layout 2-M
2-My
4 Cancel Layout Sl
2-My
2-My
A El
2-M =
2-M
2-M
2-M
2-M
2-M
3-bh
4k

Hinh B.7.2.2.¢c

may s& tu dong phat sinh dudng dng theo so dd b tri bén trén

Hinh B.7.2.2.d
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Ciing phuong thirc gan d¢ day cho 16p cach nhiét ctia 6ng nhu da trinh bay &

trén, gan do day ong cho cac dng vira tao.

Thuc té, khi hoan thién hét cac duong 6ng ta méi gan d6 day cho 16p cach nhiét
ctia 6ng, nhu vy méi khong mat thoi gian (khong phai 1ap di 1ap lai — véi cach
trén mdi 1an 1ap lai no lai tao 16p cach nhiét mdi cho cac ong da gan trude do roi).

Két ndi dudong 6ng tir bom nudc giai nhiét dén thap giai nhiét. Twong tu nhu
trén ta nhan gitt Ctrl va kich chon 4 bom nuéc giai nhiét va 3 thap giai nhiét >
trén Options Bar kich vao nut “Create Hydronic reture System” nhu trén hinh

Hinh B.7.2.2.¢
Roi lai ding “Layout Paths” bd tri duong dng voi:
- Offset: 8000mm cho 6ng chinh (Main)

- Offset: 8575mm cho 6ng nhanh (Branch)
Két qua s& dugc nhu hinh B.7.2.2.f

el
0O = BE §E® K dcoad i[}?‘? B+, EE|dp i o b Move  [H] Copy QHDIEIE» i I Q
/7 Plane #8 | $F f (F @ &, Demalish "f& Align == Spiit |F Trira ﬂ Offset @ @ [=RE RN rnt H ?,_.:_-' 7
%] = [“]Press + Drag m [C]Editable only Eﬁ i é | ®
Basics | [ X ’Z@ |Create Hydronic Return System | ﬁ
|} Madify [Disciplin | . JILI": et . TR - . .
e tectural /_ S = i .
ortructior o W
7 Duct Hination 1 /
(1) Flex Duck anical :
5 . 7 Tl
‘B3 Air Terminal AT
[ Mechanical Equip |5 Floor Plan
& Pipe 1-Mech NenXuoE ]
1 - Mech Zanes Cy
Ee g e 2 - Mech Bottom T
i Device 2-Mech LOT-0
2-Mech L0107 H
2-Mech LD
[ Electrical Equipm 2. Mech LOZ Ca
2 - Mech LO2 He
2-MechLO
2-MechLD4-Ca
2-Mech LO4 - He
2-Mech LOE-Ca
2 - Mech LOE - He
T Text 2 - Mech Tran Xuc
B schedule/Guanti 3 - Mech SanBom
4 - Mech San AHI
Yiew 5 - Mech San Cool
Architectural G- Mech M
Draftin 7 Mech Mai Coolir
g 5
= - Ceiling Plan
Rendering 30 View
Structural 1D - Mech 0¥
Mechanical 3D - Mech
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] 5 3 ]

Hinh B.7.2.2.f

Gio ta can kéo hai chd khoanh tron trén hinh B.7.2.2.f ra va thém mat bich cta
dng vao. Phong to chd khoanh tron d6 1én, kich chon cai co d6, khi d6 quanh cai
co xuét hién 2 ddu “+” vé 2 phia chua c6 6ng giong nhu trén hinh B.7.2.2.g, khi
ta kich vao dau co s& dugc chuyén thanh “tee” dé cho phép ta ndi thém ong.

Kich vao ddu "+"

Hinh B.7.2.2.g

Gi0 ta kich phai chu6t 1én nut dau “tee” nhu trén hinh B.7.2.2.h va chon Draw
Pipe dé v& thém 6ng. Kéo ra mot doan ngin va kich, chu y dudng giong goc 1a

Cancel

Drig Flex Fipe

Hinh B.7.2.2.h
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Két qua giong nhu hinh B.7.2.2.1

Hinh B.7.2.2.i
Trong Project Browser = kich kép vao “5 - Mech San Cooling Tower” dé
kich hoat n6 1am viéc. Trong Design Bar = kich “Pipe Fitting” = chon “M_Pipe
Endcap: Standard” - phéng to doan 6ng vira v& thém 1én, dwa chudt dén gan
mép cudi rdi kich giong nhu trén hinh B.7.2.2,].

: Iél‘_'l | [Create in place...] [Lnad...] | []Rotate after placement

Basics i ’,a-""" U'Ilg dlf(f(: l]]lfil’lg to
Mg izcipline Ll k
A chitectural chural . s
Drafting ntr.uctiur ““-4 ________ » Nrest
Rendering CEl

Hinh B.7.2.2j

Chii y: ta phai phong to doan dng 1én thi méi dit duoc mat bit 6ng, néu khong
mait bit r& khong bit vao ng ma s& ndm ra ngoai, khi ay duong dng bi ho.

Véi nhitng cac phuong thirc trén ta thuc hién hét voi cac dudng tir bom nude
giai nhiét dén chiller va tir chiller 1én thap giai nhiét. Sir dung cac 1énh Delete,
Copy, Move, Rotate... dé hiéu chinh céach bd tri lai mot chut cho hop ly véi céc
thiét bi va kién trac ta s& dugc mot hé théng co ban hoan thién nhu hinh B.7.2.2 .k
hinh B.7.2.2.1. Ta chi cn thém céc thiét bi phu nhu valves, phin loc, ap ké, nhiét
ké va mot s6 thiét bi diéu khién khac.
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N N o 1 ) 5 -\_ A

Hinh B.7.2.2.1
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7.2.3. Lip cac thiét bi phu cho dwong ong nwéc.

Dé gin cac thiét bi phu ta ciing 1am gan gidng véi cac thiét bi khac, tuy nhién
nd c6 phan hoi khé hon. Va dé thuén tién trong viéc lap dat va quan sat ta bat
cung luc hai ctra s6 (moét 1a 2D, mét 1a 3D) va bo tri nhu hinh B.7.2.3.1.

Pé b6 tri man hinh nhu hinh B.7.2.3.1 ta 1am nhu sau:

- Trong Project Browser = Mechanical = Piping = Floor, kich kép “3D —

Arch 05” dé kich hoat né lam viéc.
- Kich menu Window = Close Hidden Window dé dong tt ca cac cira sO an
phia trong (lac nay cac file ¢ mo sé& an phia sau file “3D — Arch 05”).
- Trong Project Browser = Mechanical = Piping = Floor, kich kép “I -
Piping Nen Xuong” d¢é kich hoat né lam viéc.
- Kich menu Window > Tile (hodc nhép t6 hop phim WT) dé duoc két qua
nhu trong hinh B.7.2.3.1.
Thong thuong cac thiét bi phu nay chua dugc load sin, vi vay ta phai load
theo phwong phap da trinh bay. Cac thiét bi phu ndy nam trong muc
“...\Pipe\Accessories” va “...\Pipe\Valves”.

7.2.3.1. Pit n6i mém.

Dé 1ap nbéi mém vao dudng 6ng nudc ta thuc hién cac bude theo nhu trong
hinh B.7.2.3.1

File Edit Yiew Modeling Drafting Tools Settings ‘Window Help
DSLHBS| ) 2R x|ote: MR |@:qiEsgr Hleser I =TT a
M Pane 8 | % (& A B & [ | &, Demolish | " Align = Splt =fF Trim 5] Offset | gA g (B2 [ | [F vnt [0 wown

i,M*NDi Mem ¢ 200 mm k] ;TI Create in place. ., [[JRatate after placement
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Hinh B.7.2.3.1
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- Trong khu vuc v€ cua file “1 - Piping Nen Xuong”, phong to doan ong
trudc clra vao clia bom cip nudc lanh nhu trén hinh B.7.2.3.1. Cha y 1a

phai phong du to dé dit thanh cong.

- Budc 4: dwa chudt dén gan tam 6ng, khi nao thiy dudng tdm cua dng sang
1én va biéu tuong bat diém tdm hién thi nhu trén hinh thi kich dé dat ndi
mém. Lam tuong tu cho tat ca cac bom, ta quan sat bén 3D s¢ dugc nhu
trén hinh B.7.2.3.1.

- Khi dit xong nhan Esc dé thoat 1énh.

7.2.3.2. Pit loc chir Y va cac thiét bi phu khac.

Pé dit loc Y trén duong dng ngang ta ciing lam twong ty nhu lam véi ndi
mém, con néu ta lip trén duong dng dung thi hoi khac mot chut. Khi dit trén dng
dung thi ta chi sir dung file 3D. Trong Project Browser = Mechanical = Piping
—> Floor, kich kép “3D — Arch 05” dé kich hoat n6 1am viéc. Tiép theo lam theo

DEHBE| s ERx|as =[x || @rQsEpQw
7 Plane H | 37 e / {")_'- B [k @ ﬁﬁ M &, Demolish ’?Eﬁllgn fjéﬁESphl #E Tiim ﬂﬂf

fet gl ] [0 [ | [F & 1= o
T .
|I M_Y Strainer - 50-500 mm - Flanged [l reate in place [IRatate after placement | Level: |San Cocling |v|

Basics 2 AT
View :
Architectural |

Drafting i

Rendeting !

= Dirmension §

T Text

=2 Schedu\eIQuan\
I

& Pipe E

& Flex Pipa:

[ Mechanifal Equi

Ly Pipe Fitdlng

¥4 Pipe Accessor: v 1

More Tools »

Hinh B.7.2.3.2.a

- Budc 3, 4, 5, 6: dua chudt dén gﬁn tam éng va & dau gﬁn bom nhét dé hién
thi tam Ong roi kich dé dat thiét bi.
Dé hiéu chinh do cao va hudng cua thiét bi ta 1am theo hinh B.7.2.3.2.b.
- Budc 1: kich va giir chudt roi kéo 1én hodc xubng dé thay d6i do cao cua
thiét bi. Tuy nhién cach nay khong thé dat dugc do chinh xac bang cach
thiét 1ap trong “Element Properties”.
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- Budc 2: kich vao mdt trong hai bi€u tuong xoay tron dé€ quay thiét bi

quanh tim cta né (tim ong).

n
_____

Hinh B.7.2.3.2.b
Véi cac thiét bi phu khéc ta ciing 1am twong tu, chi can cha ¥ néu dit trén 6ng
nam ngang thi lam gidng nhu trong hinh B.7.2.3.2.a con dit trong 6ng thang
dung thi 1am nhu trong hinh B.7.2.3.2.b. Cudi cung ta dugc hé théng hoan chinh
nhu thay trén hinh B.7.2.3.2.c va hinh B.7.2.3.2.d. Cac thiét bj phu khac gdom:

Stt Loai Valve Vi Tri Lap Pit
1 | Van mot chiéu - Pugc lap trén tat ca cac duong ddy cua bom
(Check valve) nudc giai nhiét va nudce tai lanh.
2 | Van buém - Puoc lap trén tt ca cac dudng vao va duong
(Butterfly valve) ra cua bom va chiller. So v6i1 cac thiét bi phu

khac thi n6 nam xa hon ca (ngoai cung).

3 | Van dién tu - Pugc lap trén dudng ra cia binh ngung va
(Motor Control Valve) binh bay ho1 cua chiller.
- Lap trén duong vao va ra cua Cooling Tower

4 | Van can bang - Puoc lap trén dudng ra cua binh ngung cia
(Banance valve) chiller.
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Hinh B.7.2.3.2.d
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Chwong 8: THONG KE VAT TU
VA TAO HO SO THIET KE

§8.1. Thong ké Vat Tu.

Théng ké vat tu 1a mot trong nhiing cong cy manh nhét ctia Revit MEP, nho

vao cong cu nay ma Revit MEP vuot mat dugc tat cd cac phan mém khac hién

nay, va ciing nhd né ma ngudi st dung Revit MEP khéng phai mét thdi gian cho

cong viéc boc khoi lugng thu cong day kho khan va kém chinh xac nira. Viéc du

toan khoi luong cong trinh 1a mot cong viéc vO cung quan trong cho tat ca cac

don vi (chu dau tu, don vi thiét ké, nha thau), ¢ ddy ta c6 thé thdy duoc nhing ¥

nghia cho ting don vi nhu sau:

1. Chi dau tu: biét duoc téng chi phi cho cong trinh 1a bao nhiéu, lya chon

nha thau hop 1y hon.

2. Pon vi thiét ké: c6 thé ding né nhu 1a mot cong cu thiét ké, vi tir day ta co

thé xem tat ca céc thong s6 lién quan dén thiét bi, vat tu can cho thiét ké.

Khi kiém tra thdy thong s6 nao chua phu hop thi ta chi viéc kich phai 1én

n6 va chon “Show” ngay lap tirc ta c6 thé truy xudt va hiéu chinh no.

|

Pon vi thi céng: tir bang théng ké ta d& dang dua ra mot mirc gia dau thau

phul hop nhat. Tiép theo ta c6 mot danh muc chi tiét ctia cac vat tu can ché

tao cung voi ban tién d6 thi cong (Phasing) do phan mém xuét ra thi ta s&

c6 ké hoach san xuat phu hgp va chinh xac nhat.

Pé thong ké vat tu ta 1am nhu sau: trén Design Bar = Schedule/Quanlity, hop

thoai “New Schedule” giéng nhu trén hinh B.8.1.a.

Cakegary:

Celings ‘(' Bing ThéngkEGrngGié 2 )

Comrmunication Devices S |

-

Curtain Panels
Curkain Swskems

4 [ @_Schedule buﬂdlng u:u:urm:u:une@3

Curtain Wall Mulions {f
[akta Devices ’
Doars o

Duct Accessories

Duck Flttlngs ,’

| ~rEract i _ F‘hase,

i

'ElECEFICal TIFCUES
Electrical Equipment o
Electrical Fixtures .l
Fascias ol
Fire flarm Mewires 'V_ J'

[+] show categories from all dlsclplln@

g Scheduleﬁevs

Nelﬁ Construckion _V'

.I'
F
f

Cancel Help

s Coll X))

Hinh B.8.1.a
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Trén hdp thoai “New Schedule” ta chon loai vat tu can thong ké trong muc

“Category”, nhép tiéu dé cho bang thong ké trong hop “Name”, tit ca cac muc
khac thiét lap nhu hinh va khong ddi cho cac lan sau.

Sau khi kich OK, hop thoai “Schedule Properties”. Trén hop thoai “Schedule
Properties” c¢6 5 tab, gom: Fields, Filter, Sorting/Grouping, Formatting,
Appearance, sau day em xin gidi thi€u tung tab.

Dau tién 1a tab “Fields”, tab nay dé chon cac thong s lién quan dén vat tu nhu
thdy trén hinh b.8.1.b. Trong muc “Available fields” ta kich chon théng sé muén
théng ké roi kich vao nat “Add -->”, khi d6 cac muc duoc chon dé théng ké sé
hién thi bén “Scheduled fields (in order)”, khi mubn loai bé muc nao trong
“Scheduled fields (in order)” thi ta chon né rdi nhan “<-- Remove”. Dé sip xép
thir tu cac muc trong “Scheduled fields (in order)” ta chon muc rdi kich nut
“Move Up” hodc “Move Down” dé di chuyén 1én hodc xubng. Cac muc trong
“Scheduled fields (in order)”, tinh tir trén xuéng thi s& duoc hién thi tir phai qua
trai trén bang théng ké va mdi muc 1a mot cot.

Fields _Fi!l;e_r | f5_o_r_tin_g|!'_(_?_|_rn!.||:u_ing L Fnrm_atting | Appear_an;ne__
Available Fields: Scheduled Fields {in order):;
Additional Flows [ | [ add -3 ] Type (2]
Assernbly Code [ Size I
F\ssemblé Descriitiun [ I apaee I Length
Cost | Lining Thickness
Count Insulation Thickness
Description Welocity
Diameter Yelocity Pressure
Equivalent Diameter Section
Farmily I Add Parameter... l Pressure Drop
Farmily and Tvpe Friction
1o v [ coluuated value... | o . [
Select available Fields from:
Ducts [+] [ e Up I l Mawve Dawn l
Wy
[linclude elements in linked Files
L Ok J [ Cancel I I Help ]

Hinh B.8.1.b

Tab Filter dung dé loc theo cac thong sé théng ké ma ta mudn. Tab
Sorting/Grouping dung dé sap xép bang thong ké theo mot quy luat nhat dinh (vi
du: theo kich thuéc dng, theo d6 day tole... ndi chung theo bat ky thong sd nao
c6 trong bang thong ké. Tab Formatting 1a dé dinh dang cac thong s thong ké (vi
du nhu lam tron, can 18...). Cudi cung 1a tab Appearance, tab nay dung dé thiét
1ap cach hién thi cta cac “field” théng k& (vi du nhu loai font, co chir ...). Cubi
cung nhan OK két qua s& dugc nhu hinh B.8.1.c.
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; - EX
a File Edit ‘iew Modeling Drafting Tools Settings  Window Help = | 5] %
DELES L X |t = W T @D »11 T - Q
o " : [ el
Headers: Rows!
Basics Bang Thing Ké Ong Gid D N
View Logi Eing i Hich Thudc | DO D& : Dién Tich Tole | B8 Day Tole :DA Day Cach: Van Toc Gid | Ap Suat B Ton That Ap | Ma Sat (Luuluwong: Cao D56 Section
architectural
Drafting Fadiug Elbovws f Tee 200250 890 0.801 m* 0.00 0.00 54 mis 173 Pa 1.4 Pa 1.62 Pain i268.5 Lis 14875 1
- Fadius Elbovws f Tee 2003250 1500 1.350 m* 0.00 0.00 5.4 mis 17.3Pa 2.4 Pa 1.62 Pain (265.5 Liz 13250 1
Rendering | \2iis Eibows f Te 300%350 2l 0774 .00 .00 £ mis iT3Ps idPa 12 Paim 2685 Ll agTs 4
Structural Fadiuz Elbows f Tee 200250 1500 1.350 m* 0.00 0.00 54 mis 173 Pa 2.4 Pa 1.62 Paim (265.5 Lis {3250 4
Mechanical | |Radius Elbows § Tee 250200 1525 1 573 m? 0.00 0.00 54 mis 17 2Pa 25Pa 161 Paim (2675 Lis (3250 1
Radius Elbovws [ Tee 200250 1951 1792 m? 0.00 0.00 54 mis 17 2Pa 3.2 Pa 161 Pain (2675 Lis 14875 4
o=t Teer 0250 1500 —t 0.00 0.00 54 mis 17.2Pa 24Pa 1.61 Pain i267.5 Lis 13250 4
Radius Elbows f Tees: 37 B3.808 m*
Standard
Standard 1000 3ns 0.096 m* 0.00 0.00 0.0mss 00Pa 00Pa 0.00 Pain :00Lfs -1951
Stancard 75m 305 0.072 m? 0.00 0.00 0.0mis 00Pa 0.0Pa 0.00 Paim (00 L/s 1576 1]
Standard 756 305 0.00 0.00 0.0mis 0.0Pa 0.0 Pz 0.00 Pajin :00Lis 1046 0
Standard: 3 0238 m*
Taps
Taps 2100 645 0.425 m? 0.00 0.00 6.0 mis 215Ps 12Pa 1.90 Patn (2070 Le 14512 10
Taps 2250 570 0.403 m* 0.00 0.00 5.4 mis 17.4 Pa 0.5 Pa 1.45Pain i214.0 Lis 14530 13
Taps 240m 5490 0.445 m* 0.00 0.00 5.5 mis 1585 Pa 0.5 Pa 1.41 Paim i251.0Lis 4545 24
Taps 2450 100 0.077 m? 0.00 0.00 37 mis G1Pa 01 Pa 067 Paim (1735 Lis 4146 29
Taps 2450 100 0.077 m? 0.00 0.00 37 mis 6.1 Pa 01 Pa 067 Pain (1735 Lis (4146 34
B scheduk Taps 2500 100 0.079 m? 0.00 0.00 3.5 mis 75Pa 0.1 Pa 061 Patn 11730 L (4165 2
Taps 1900 100 0.060 m* 0.00 0.00 23 mis 32Pa 0.0Pa 0.41 Pasn (655 Liz 4152 10
Taps 2450 100 0.077 m* 0.00 0.00 37 mis 5.1Pa 01 Pa 067 Pain (1730 Lis 4146 14
Taps 1900 100 0.060 m* 0.00 0.00 20mis 24Pa 0.0Pa 0.31 Pafn (565 Liz 4152 35
Taps 245m 100 0.077 m? 0.00 0.00 32mis E2Pa 01 Pa 0.53 Paim (151.5Lis (4146 i
Taps 2450 100 0.077 m? 0.00 0.00 33mis 6.5Pa 01 Pa 0.55 Pain (1550 Lis (4146 23
Taps 2450 300 0.231 m? 0.00 0.00 33mis G5Pa 0.2 Pa 0.55 Pain (1550 Lis (4146 26
Taps 2450 100 0.077 m* 0.00 0.00 32mis E2Pa 01 Pa 0.53 Pain (151.5Lis 14146 20
Taps 300w 983 0.926 m* 0.00 0.00 33mis EEPa 0.4 Pa 0.44 Pain (2350 Lig 14350 7
More T |Taps 300w 9583 0.926 m* 0.00 0.00 33mis EEPa 0.4 Pa 0.44 Pain (235.0 Liz 14350 ]
Taps 300m 953 0.926 m* 0.00 0.00 33mis EEPa 0.4 Pa 0.44 Pajm (2350 Lis 14350 11
Electrical | frooe F0i 953 0,808 m* 0.00 0.00 0.5 mis 01 Pa 00 Pa 002 Paim (350 L 4380 i
Piping Taps 290 100 0.091 m? 0.00 0.00 26 mis 41Pa 0.0P= 0.30 Pain (1735 Lis (4367 2 !
Plumbing Tans 2900 100 0.091 m? 0.00 0.00 26 mis 41Pa 0.0Ps 0.30 Patn 11735 Lis 14253 T |
Ready o =

Hinh B.8.1.b

Tuong tu nhu vay ta co thé théng ké bat ky mdt loai vat tu nao c6 mat trong

du an voi1 cung phuong thuc trén.
§8.2. Tao Ho So Thiét Ké

Tao ho so thiét ké 13 mot cong viée hét st quan trong, khi ta thiét ké xong ma
khong dua ra duoc hd so thiét ké thi ca qué trinh 1am viéc khong c6 y nghia gi.
Revit MEP héi trg chtic nang tao ho so thiét ké rit manh, tao ra mot ho so thiét
ké nhanh, dep, chinh xac, dac biét 1a ta chi can tao mot 1an cac lan hiéu chinh mé
hinh vé sau déu duoc cap nhat ty dong giup ta kiém soat tot dir liéu.

Do thoi gian ¢6 han nén em xin chi trinh bay cach tao hd so in phéac, dé chuan
bi cho in so phéc ta lam nhu sau: Trén Design Bar = View =>Sheet dé xuat hién
hop thoai “Select a Tileblock” nhip vao OK dé c6 két qua nhu hinh B.8.2.b

-
elect afitlebloc ]

Select a titleblock

G__.D._D mekric ___) Load...
AT metric |
-

I
A3 metric
Ad metric

[ q&‘ ] ’ Cancel

Hinh B.8.2.a
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Autodesk Revit’

cang b o Phdn i g
= (]

Durgs Chidd Su

Unnam ed

L7

Hinh B.8.2.b
Revit MEP cung cép cho chung ta mdt mau ban v&. Tuy nhién ching ta hoan
toan c6 thé dinh dang lai chiing dé phu hop vdi timg yéu cau riéng biét.
Trong Project Browser, kich trai 1én file “2 - Mech Tran Xuong” + gilt chuot
+ ré sang giita khung ban v& trén hinh B.8.2.b rdi nha chudt + kich mot lan dé
duoc két qua nhu trong hinh B.8.2.c.

Autodesk Revit
2
PFF ¥ P P P Py p P D
ML R e e e e = R
i i [F P S o St R 1 T S PR r(’i
ik ol W ol o § b PO i e AT
H e "']1"![. — :]:‘ "“'G
o | nt Rttt - Lt i e
] B T P A B P )
H H et = TV J . ¥ I
i i i R T -4l q-o-l“i;
M 1 T i e i = .'_'P‘ 3 PR
i AT i Fidehy |
ottt TG SENET | e
. l | b = T R
o i T P e e ; +é-?f— ot
! ! ol BN SRR [V H- A -
Ol e 4 —;jf':.;'_ ¥ ¥ ﬁ".—.‘-i'ﬁ’r'?*";'?*‘o
| E “{’L..' A il = *I"F“Ei_ -
ol e L L R
5 = = H E whe ' |r|:rc
I B i = - f;u o L !*_1__1“ Hl Iy
o : - ==t __.:___,.{_]'_._'___!___4_1_%__@ Unwamed
! I | PR v -ﬂ*j“:r
i P o o AR Y SRR i A S MRS
bl L e e e i e . 1Y I E o}
L | | | | | [ | | |
o ] o ] [ o o ] o o o L20

Hinh B.8.2.c
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Lap lai budc trén doi véi file “3D - Mech 01”7 dé dugc két qua nhu hinh
B.8.2.d.

[}S Autodesk Revit
1
o

S oA

: ' 2 e e S o e ',!-_&?:'! *7*1?

i i R o o et e o T Ny R L |

ol oL I ot ol Il i kB il AP .____i_j.??.,;::.at_{_‘!._'g,@

i T T A e e P T

I . T3 LN H o S L J:i:i-
oft M e bl

i & N i Pt ol
othr—t--- S SERIT || o e s I
L %:fgﬁ:.j‘ = H; +i'?-};|—v}:v%r-€}

! ' ol Lt R IR [T b e
St “’3'—4 jt‘r..'_ T B A

I = (L - b s e o B = o
ot & 1 - ﬂj-——i-t— o [T

1 : I = 'L*u PT",_',,_ '*'_;_T -"i&si I
H : = . iy :"‘:j{"_t_ !—}‘_—:1:%*0 Urwame

i L gl H VICE AL - Tt

i im R 1 S - ‘hf AL ol SRR Y BN
O_ | — (1] 1] —— — — PSRN RSN | —l= —— ] O

I jems e T T
o i) ] ] [ I ] 3] ) £} 8] ] L20

Hinh B.8.2.d
Trong Project Browser kich phai vao “L20 — Unnamed” chon Rename, nhép
tén ban v& vao 6 “Name” trong hop thoai “Sheet Title” dé c6 két qua nhu hinh
B.8.2.e.

Lo
{Fv]
bl Ese Ko [Z=|| W2 : @ @D ” Q
R R % Align 3 Split s Trim 5] Offset [l w
Drawing Shest v
Basics Duoc Chau Au - Revit... X '—'—'_| [
o g o [[iemiafi] | | —— — |
Wiew - Views [Discipline)
[y Mocify Legends Cty CP Duoc
B Schedules/Quanti
{8 Floor Plan.... & [ Reports /P‘ r Chau AU
Celing Plan... ||~ R '
(3 cetina Flan = 120 - W3t Biing | Mat Bang Bo )
- e — S s
[8 Floor Plan: 2 Tri Ong Gio
2] []ﬁ Familizs
-5 Groups frue Dak
[ Revit Links b
i Drafting View.. Liic dﬁﬂ Erecer
B Legend. . L20
[ schedulefQuan 11w
[ sheet...

Hinh B.8.2.¢e
Lap lai toan b qua trinh trén dé tao cac ban v& khac, nhu bang théng ke,
duong dng nude, duong cap, duong hoi. ..
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Chwong 9: KET LUAN
§9.1. Noi Dung Chinh Cia Luan Vin

Noi dung cua luan van da dé cap dén mot cong nghé mang tinh thoi dai dang

duoc cac doanh nghiép trong va ngoai nudc quan tam. Khi da c6 kién thirc co sé
chuyén mén ving trac néu ching ta c6 kha nang xay dung dugc mot phan mém
tinh toan dé 4p dung vao cong viéc cua chung ta thi hiéu suat va hiéu qua cong
viéc s& tang nén rat cao. Hodc néu chiing ta khong 1ap trinh mot phan mém riéng
cho minh thi ching ta c6 thé sir dung cac phan mém co sin, van dé ta can phai
lim dugc cach thac 1am viéc cua phén mém, dic biét phai c6 mdt kién thire
chuyén mon thét viing dé thiét 1ap chinh xac cac thong sd ddu vao va phan xét két
qua ma phan mém xut ra.

Noi dung dé tai cling dé cap dén mot k¥ ning ciing vo cung quan trong cla
cac k¥ su trong linh vuc Diéu hoa Khong khi d6 13 k§ nang thiét ké do hoa
chuyén nganh. Tir suy nghi, tir ¥ tudng cua riéng ta dé c6 thé truyén dat cho
nguoi khac hiéu duoc, hiéu dang va chinh xac thi can phai c6 mdt bo ban vé khoa
hoc, truc quan, chinh xac vé dé hiéu. Véi thoi dai ngay nay, cic cong trinh diéu
hoa khong khi néi riéng c¢6 quy mo rat 16n va phtc tap. Vi vay chung ta phai co
mot phén mém da manh dé co thé tao ra duge bd ho so thiét ké nhanh nhét, chinh
xac nhét, va khoa hoc nhit.

§9.2. Nhirng Pong Gop Chinh Cia Luan Van

Luan van cling da dua ra dugc mot phﬁn mém tinh toan phu tai lanh nhé, tuy
nhién so v&i cac phan mém noi tiéng nhu Trace 700 hay HAP thi d6 chinh xac
khong bang, nhung ta thiy két qua ctia phan mém ciing rat hop 1y. Pic biét cing
v6i cac giai thuat va ma ngudn hoan toan mé s& 1a mot tai liéu rat tt cho cac em
sinh vién chuyén nganh nhiét lanh khoa sau tham khao va phat trién thanh mot
phan mém manh.

Lu4n van dd dua ra mot giai phap manh cho nhitng k¥ su chuyén nganh Diéu
hoa khong khi, d6 1a str dung két hop giita Trace 700 va AutoDesk Revit MEP
trong cong viéc ctia minh. Cuy thé cac lgi ich dem lai nhu sau:

1. Khic phuc duoc han ché ctia Trace® 700 1a chi tinh tai cho nhitng phong
c¢6 hinh dang cb dinh con hinh dang bat ky thi khong thé. Gitip cho ngudi
k¥ su thuc hién tinh toan mot cach nhanh chéng va chinh xac hon.

2. Thiét ké cac loai hé théng trén mé hinh 3D, khi b tri thiét ké phan mém tu
dong dua ra nhiéu giai phap bé tri dudng éng nén rit ngan duogc thoi gian
thiét ké. Chi can thiét ké (1am viéc) trén mot file (mit bang, mit ding, mit
cit hay 3D) duy nhat nhung két qua ta thu duoc trén tat cac céc file khac.
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Khi lam viéc trén md hinh 3D rat tryc quan nhu vay chung ta s€ ¢6 nhiing

phuong an bé tri thim m§ hon.

3. Tao mit cat (section) tu dong & bat ky vi tri ndo, goc do nao, thoi diém nao
ma minh mong muén. Pay 1a mot cong viéc vo cung kho khin va thuong
xuyén phai tién hanh lam, dac biét véi nhitng cong trinh 16n. Tuy nhién,
khi str dung Revit MEP cong vi¢c nay that don gian va nhanh chong.

4. Thay d6i va hiéu chinh phuong an thiét ké mot cach nhanh chong chinh
xac. Nho vao dic tinh ndy ta sé dua ra duoc phuong an t6i uu nhat ma
khong mat thoi gian, hodc ta c6 thé dap tmg duoc nhitng thay dbi phuong
an xay dung tir chu dau tu (day 13 van dé thuong xuyén gip phai trong thuc
t€) mot cach nhanh chéng.

5. Xéc dinh nhanh chéng, chinh xac céc thong sb thiét ké phi hinh hoc (nhu:
luu lugng, van tde, ap suat, ton that ap Suét. . )6 bat ky hé théng nao, tu do
ta s& c6 duoc co s dé chon quat, bom... mot cach hiéu qua.

6. Lam viéc theo nhoém (1énh Workset), véi nhitng cong trinh 16n, c6 nhiéu
hang muc, doi hoi phai co6 nhiéu ngudi tham gia thiét ké. Khi st dung
Revit MEP tit ca moi nguoi déu thiét ké trén mot mo hinh trén mot file
duy nhét (Central File).

7. Théng ké khdi luong vat tu, thiét bi ctia cong trinh, day 13 mot cong viée
vO ciing quan trong nhung rat kho khan khi thyc hién thu cong hay st dung
phan mém khac. Véi chii dau tu thi can biét tong khéi lugng cong trinh 1a
bao nhiéu dé xac dinh vén dau tu ban dau va co quyét dinh chon nha thau
phu hop, voi nha thau can biét dé dua ra mirc gia dau thau phu hop dé c6
thé tring thau va ¢6 loi nhuén.

8. Lap tién do thi cong (phase), khi c6 mot ké hoac tién do thi cong 6t thi s&
c6 ké hoach san xuét ciing nhu b tri ngudn nhén lyc hop 1y va dem lai
hi€u qua cao.

§9.3. Hwéng Phat Trién Cia Luén Vin

Nhitng két qua ctia luan vin cho thay nhimg cong nghé va k¥ nang trén chic
chin s& dugc tmg dung rong rii trong cac doanh nghiép, va nd s& 1a mot trong
nhimg yéu té quyét dinh su thanh cong cua cac doanh nghiép hoat dong trong
linh vuc diéu hoa khong khi trong nhitng ndm sép toi.

Vi nhitng sinh vién mdi ra truong ngoai kién thirc co s& chuyén mén, néu cd
thém nhiing k¥ ning sir dung thanh thao cdc phan mém noi trén thi s& duoc cac
doanh nghiép trong dung cao. Vi vay qua luin vin ndy em manh dan d& nghi dua
mon do hoa ndy vao chuong trinh giang day cta nha truong.
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Trong pham vi ludn van nay, do thoi gian con han hep, ma thoi gian dé viét

mdt phan mém manh hay nghién ciru sir dung that nhuan nhuyén mot phan mém
can kha nhiéu thoi gian, nén chic chin két qua thu dugc cua luan van con rat
khiém t6n. Hudng phat trién tiép theo cuia dé tai la:

- Pau tu, nghién ctru phat trién phan mém HVACR-BK dé no s& c6 day du
tinh ning, c6 thé dung phd bién va thiét thyc hon.

- Pau tu nghién ctru sdu hon vé phan mém Revit MEP, st dung phan mém
nay dé thiét ké nhiéu loai hé thong khac nhau trén mdi mo hinh, hay cac
phuong an bb tri cay xanh, cac cach bd tri cac thiét bi che chin dé phan tich
nang luong cho mdi truong hop, tir d6 tim dugc phuong an tiét kiém chi phi,
tiét kiém ning lwong nhat. Phan mém ciing cho ta ta phan tich luong CO,
thai ra hang nam tir toa nha.
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Phu Luc
VIET CODE PIEU KHIEN CHUONG TRINH

O day em xin chi trinh bay cac doan ma chira ndi dung giai thuat, tinh toan

cho phép kiém tra sy diing dan cia kién thirc chuyén mén, con cac doan ma khac
c6 thé doc truc tiép trén cua sé code ciia chuong trinh bang phan mém Visual
Basic 2005 hoac 2 file “Code frmMail.doc” va “Code mdlMail.doc”.

Piéu khién tinh toan phu tai

Khi nguoi dung kich vao nat “Tinh” trong tab “Két qua” thi trong chuong

trinh s st 1y theo doan ma sau:

Private Sub cmdTinhToan Click()

‘Khai bdo cdc bién Phu tdi

Dim Qmay As Single, Qden As Single, Qanguoi As Single, Qhnguoi As Single,
Qhbtp As Single, Qkinh As Single, Qmai As Single

Dim Qtran As Single, Qnen As Single, Qaro As Single, Qhro As Single, Qtuong
As Single, Qhbs As Single, Qtong As Single

Dim Qatuoi As Single, Qhtuoi As Single, Qatong As Single, Qhtong As Single,
Qabtp As Single, Qabs As Single

'Khai bdo bién xdc nhdn hop thong bao

Dim Chon As Long

'Khai bdo bién cdc théng sé hinh hoc khéng gian diéu hoa

Dim DienTichPhong As Long, ChuViPhong As Long

Dim ChieuDaiPhong As String, ChieuRongPhong As String, ChieuCaoPhong As
String

'Khai bao bién cua tab "Ben Trong"

Dim NhietThaiCuaMayMoc As String, NhietThaiCuaDen As String

Dim NhietAnCuaNguoi As String, NhietHienCuaNguoi As String, MatDoNguoi
As String

Dim  KhoiLuongBTP As  String, NhietDungRiengBTP As  String,
NhietDoVaoBTP As String, NhietDoRaBTP As String, LuongAmVaoRa As
String

'Khai bdo bién cho twong tiép xiic véi khong khi ngodi troi

Dim DienTichTuong(8) As Single

Dim PhanTramKinh(8) As Single

Dim HeSokTuong(8) As Long
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Dim NhietQuaTuong(8) As Single

'Khai bdo cdc bién théng sé khong khi trong va ngodi khéng gian diéu

Dim NhietDoNgoai As Long, I n As Single, P bhN As Single, P hN As Single,
d N As Single

Dim NhietDoPhong As Long, I t As Single, P_bhT As Single, P hT As Single,
d T As Single

Dim i tk As Integer

'Khai béo bién la cac hé sé hiéu chinh

Dim Hs1 As Single 'Khi khung cua kinh la kim loai

Dim Hs2 As Single 'Khi troi co may

Dim Hs3 As Single 'Co suwong mu

Dim Hs4 As Single 'Nhiét do dong suwong

Dim R(8) As Single 'Hé s6 birc xa dén bén ngoai kinh

Dim Rx(8) As Single ‘Hé s6 birc xa xdm nhdp vao trong khong gian diéu hoa

Dim HuongKinh(8) As Integer

Dim HsHapThuKinh As Single

Dim HsPhanXaKinh As Single

Dim HsXuyenQuaKinh As Single

Dim HsKinh As Single

Dim HsHapThuRem As Single

Dim HsPhanXaRem As Single

Dim HsXuyenQuaRem As Single

Dim HsMatTroi As Single

'chy cdac dit lieu duwoc nhdp hoac dwoc chuong trinh tra trong thw vién roi gan

cho cac bién

HsHapThuKinh = CSng(txtHeSoHapThuKinh.Text)

HsPhanXaKinh = CSng(txtHeSoPhanXaKinh.Text)

HsXuyenQuaKinh = CSng(txtHeSoXuyenQuaKinh.Text)

HsKinh = CSng(txtHeSoCuaKinh.Text)

HsHapThuRem = CSng(txtHeSoHapThuRem.Text)

HsXuyenQuaRem = CSng(txtHeSoXuyenQuaRem.Text)

HsPhanXaRem = CSng(txtHeSoPhanXaRem.Text)

HsMatTro1 = CSng(txtHeSoMatTroi. Text)
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NhietDoNgoai = CLng(txtNhietDoNgoai.Text)

NhietDoPhong = CLng(txtNhietDoLanh.Text)
ChieuDaiPhong = txtDaiPhong.Text

ChieuRongPhong = txtRongPhong.Text
ChieuCaoPhong = txtCaoPhong.Text
MatDoNguoi = txtMatDoNguoi. Text
NhietHienCuaNguoi = txtNhietHienNguoi. Text
NhietAnCuaNguoi = txtNhietAnNguoi. Text
NhietThaiCuaMayMoc = txtNhietCuaMayMoc.Text
NhietThaiCuaDen = txtNhietChieuSang. Text
KhoiLuongBTP = txtKhoiLuongBTP.Text
NhietDungRiengBTP = txtNhietDungRiengBTP.Text
NhietDoVaoBTP = txtNhietDoVaoBTP.Text
NhietDoRaBTP = txtNhietDoRaBTP.Text
LuongAmVaoRa = txtLuongAmBTP.Text
If NhietThaiCuaMayMoc ="" Then
Chon = dlg.MsgBoxV("Nhap kich thudc cua phong chua dung", "Thong bao
nhép li¢u", vbExclamation + vbOKOnly)
Exit Sub
End If
If NhietThaiCuaDen ="" Then
Chon = dlg.MsgBoxV("Nhap kich thudc cua phong chua dang", "Thong bdo
nhdp li¢u", vbExclamation + vbOKOnly)
Exit Sub
End If
If ChieuDaiPhong ="" Or ChieuRongPhong ="" Then
Chon = dlg.MsgBoxV("Nhap kich thudc cua phong chua dang", "Thong bdo
nhap li¢u", vbExclamation + vbOKOnly)
Exit Sub
End If
'Tinh Todn cdc théng sé hinh hoc ciia khéng gian diéu hoa
DienTichPhong = CDbl(ChieuDaiPhong) * CDbl(ChieuRongPhong)
ChuViPhong = CDbl(ChieuDaiPhong) + CDbl(ChieuRongPhong)
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"Tra thu vién va tinh cac thong so cua khong khi trong va ngoai khong gian diéu

hoa
'Ham IibP(T) la ham tra dp sudt bao hoa theo nhiét @6 T, dwoc viét trong module
“mdIMain”
'‘Bén ngoai:
P_bhN = libP(NhietDoNgoai)
P_hN = CSng(txtDoAmNgoai.Text) * P bhN / 100
d N=0.622*P hN/(1-P_hN)
I n=1.006 * NhietDoNgoai +d N * (2500.77 + 1.84 * NhietDoNgoai)
'‘Bén trong:
P_bhT = libP(NhietDoPhong)
P _hT = CSng(txtDoAmPhong.Text) * P bhT / 100
d T=0.622*P hT/(1-P_hT)
I t=1.006 * NhietDoPhong +d T * (2500.77 + 1.84 * NhietDoPhong)
'Tinh Omay : Nhiét thai do méay moc thiét bi
Select Case cbxDonViNhietMayMoc.Text
Case "w/m2"
Qmay = CDbl(NhietThaiCuaMayMoc) * DienTichPhong
Case "w"
Qmay = txtNhietCuaMayMoc.Text 'Hién thi két qua trén man hinh
End Select
Qmay = Round(Qmay / 1000, 2)
txtQmay.Text = Qmay & " kW"
'Tinh Qden: Nhiét thdi do thiét bi chiéu sdng
Select Case cbxDonViNhietChieuSang. Text
Case "w/m2"
Qden = CDbl(NhietThaiCuaDen) * DienTichPhong
Case "w"
Qden = CDbl(NhietThaiCuaDen)
End Select
Qden = Round(Qden / 1000, 2)
txtQden.Text = Qden & " kW" 'Hién thi két qud trén man hinh
'Tinh Onguoi : Nhiét thdi do téa ra tir co thé ngueoi
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Select Case cbxDonViMatDoNguoi.Text

Case "Nguoi"
Qanguoi = CDbl(NhietAnCuaNguoi) * CDbl(MatDoNguoi)
Qhnguoi = CDbl(NhietHienCuaNguoi) * CDbl(MatDoNguoi)
Case "m2/Nguoi"
If MatDoNguoi = 0 Then
Qanguoi =0
Qhnguoi =0
Else
Qanguoi = CDbl(NhietAnCuaNguoi) * DienTichPhong / CDbl(MatDoNguoi)

Qhnguoi = CDbl(NhietHienCuaNguoti) * DienTichPhong /
CDbl(MatDoNguoi)

End If
End Select
Qanguoi = Round(Qanguoi / 1000, 2)
Qhnguoi = Round(Qhnguoi / 1000, 2)
txtQanguoi.Text = Qanguoi & " kW" 'Hién thi két qua trén man hinh
txtQhnguoi.Text = Qhnguoi & " kW" 'Hién thi két qua trén man hinh
'Tinh Obtp : Nhiét téa ra tir ban thanh phdn
If KhoiLuongBTP ="" Then
Qhbtp =0
Else
Qhbtp = CDbl(KhoiLuongBTP) *  CDbl(NhietDungRiengBTP)  *
(CDDbI(NhietDoRaBTP) - CDbl(NhietDoVaoBTP))
Qhbtp = 2442 * CDbl(LuongAmVaoRa)
End If
Qhbtp = Round(Qhbtp / 1000, 2)
Qabtp = Round(Qabtp / 1000, 2)
txtQabtp.Text = Qabtp & " kW"
txtQhbtp.Text = Qhbtp & " kW"
'Tinh Obs : Nhiét b6 sung
txtQhbs.Text = txtNhiethbs. Text & " kW"
txtQabs. Text = txtNhietabs. Text & " kW" 'Hién thi két qud trén man hinh
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"Tinh Qs va Q,y: Nhiét xuyén qua kinh va twong
Dim RRR(8)
If chkKhungKimLoai.Value = 1 Then
Hsl =1/0.85 'Hé s6 hiéu chinh khung cira s6 bang kim loai (Trang 242, [1])
Else
Hsl =1
End If
If chkTroiCoMay.Value = 1 Then
Hs2 = (1 - 0.15) 'Hé 56 hiéu chinh khi troi ¢6 mdy (Trang 242, [1])
Else
Hs2 =1
End If
'Hé s6 hiéu chinh do dé cao cong trinh khdc so voi muc nuoc bién (Trang 242,
[1]):
Hs3 =(0.023 * Clnt(txtCaoVoiBien.Text) / 1000 + 1)
'Hé 56 hiéu chinh do nhiét dg dong swong khdc 20 °C (Trang 242, [1]):
Hs4 = (CInt(txtDongSuong.Text) - 20) * 0.13 /10 + 1
Fori_tk =0 To txtKinh.Count - 1
If txtHeSoK.Item(i_tk).Enabled = True Then

DienTichTuong(i_tk) = CSng(txtCaoPhong.Text) *
CSng(txtTuongDai.ltem(i_tk).Text)

HeSokTuong(i_tk) = CDbl(txtHeSoK.Item(i_tk).Text)
PhanTramKinh(i_tk) = Clnt(txtKinh.Item(i_tk).Text) / 100
HuongKinh(i_tk) = Clnt(txtHuongTuong.Item(i_tk).Text)
RRR(i_tk) = libRx(CSng(txtViDo.Text), HuongKinh(i_tk)) / 0.88
R(i_tk) = 1libRx(CSng(txtViDo.Text), HuongKinh(i_tk)) * Hsl * Hs2 * Hs3 *
Hs4 * DienTichTuong(i_tk) * PhanTramKinh(i tk)/0.88
'Ham [ibRx(ViDo,Huong) la ham tra lwong nhiét birc xa xam nhdp vao khong
gian diéu hoa theo 2 thong so dau vao la Vi Do va Huong, duoc viét trong
module “mdIMain” theo (Bang 7.9, Trang 242, [1])
If cbxLoaiKinh.Text = "Kinh co ban" Then
If cbxRemChe.Text <> "None" Then
R(@_tk) =R(i_tk) * HsMatTroi
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Else

GVHD: TS. Bui Ngoc Hung

If cbxRemChe.Text = "None" Then
Rx(i_tk) = R(i_tk) * HsKinh

Else
Rx(i tk) = (04 * HsHapThuKinh + HsXuyenQuaKinh *
(HsHapThuRem + HsXuyenQuaRem + HsPhanXaKinh *
HsPhanXaRem + 0.4 * HsHapThuKinh * HsPhanXaRem)) *
R(i_tk)
End If
End If

If chkCoDem.Item(i_tk).Value =1 Then

NhietQuaTuong(i_tk) = 0.7 * HeSokTuong(i_tk) * DienTichTuong(i_tk)

* (1 - PhanTramKinh(i_tk)) * (NhietDoNgoai -
NhietDoPhong)
Else

NhietQuaTuong(i_tk) = HeSokTuong(i_tk) * DienTichTuong(i tk) * (1 -
PhanTramKinh(i_tk)) * (NhietDoNgoai -

NhietDoPhong)
End If
Else
Rx(i_tk)=0
NhietQuaTuong(i_tk) =0
End If

Qkinh = Qkinh + Round(R(i_tk) / 1000, 2)

Qtuong = Qtuong + Round(NhietQuaTuong(i tk) / 1000, 2)

txtQkinh.Text = Qkinh & " kW" 'Hién thi két quda trén man hinh

txtQtuong.Text = Qtuong & " kW" 'Hién thi két qua trén man hinh
Next i tk

'Tinh Omai: Nhiét thira do birc xa mdt troi xam nhdp vao khéng gian diéu hoa
qua mdi nha

Qmai = Round(CSng(txtHeSokMai.Text) * CSng(txtDienTichMai.Text) *
CSng(txtPhiMai.Text) * (CSng(txtEpXiLongMai.Text) *

Bj mon Cong Nghé Nhigt Lanh — Khoa Co Khi - Truwong dai hoc Bich Khoa TP. HCM 112



Ludn Vin Tot Nghiép GVHD: TS. Bui Ngoc Hung
libRn(txtViDo.Text) / 17.6 - CSng(txtNhietDoLanh.Text)) / 1000, 2)
'(Cong thuc 3.26, Trang 108, [3])
txtQmai. Text = Qmai & " kW" 'Hién thi két qua trén man hinh
'Tinh Qtran: Nhiét thira do tham thdau vao khéng gian diéu hoa qua tran nha
If chkTran.Value = 1 Then
Qtran = CDbl(txtHeSokTran.Text) * (NhietDoNgoai - NhietDoPhong) *
DienTichPhong
Else '(Cong thurc 3.25, Trang 110, [2])
Qtran = 0.7 * CDbl(txtHeSokTran.Text) * (NhietDoNgoai - NhietDoPhong) *
DienTichPhong

End If
Qtran = Round(Qtran / 1000, 2)
txtQtran.Text = Qtran & " kW"
'Tinh Qg: Nhiét thira do tham thdu vao khéng gian diéu hoa qua nén nha
"Tinh Qg theo cdc cong thurc (Cong thirc 3.26 va 3.27, Trang 111, [2])
If cbxSan.Text = "None" Then
Qnen=20
Else
If chkSan.Value = 1 Then

Qnen = 0.7 * CDbl(txtHeSokSan.Text) * DienTichPhong * (NhietDoNgoai -
NhietDoPhong)

Else
If ChieuRongPhong <= 12 Or ChieuDaiPhong <= 12 Then
Select Case DienTichPhong
Case [s <48
Qnen = (0.47 * 2 * ChuViPhong) * (NhietDoNgoai - NhietDoPhong)
Case Is < 80
Qnen = (0.47 * 2 * ChuViPhong + 0.23 * (2 * ChuViPhong - 48)) *
(NhietDoNgoai - NhietDoPhong)
Case Is >= 80
Qnen = (0.47 * 2 * ChuViPhong + 0.23 * (2 * ChuViPhong - 48) + 0.12 * (2
* ChuViPhong - 80)) * (NhietDoNgoai - NhietDoPhong)
End Select

Else
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Qnen = (0.47 * 2 * ChuViPhong + 0.23 * (2 * ChuViPhong - 48) + 0.12 * (2

* ChuViPhong - 80) + 0.07 * (ChieuDaiPhong - 12) *
(ChieuRongPhong - 12)) * (NhietDoNgoai - NhietDoPhong)

End If
End If
End If
Qnen = Round(Qnen / 1000, 2)
txtQnen.Text = Qnen & " kW"
'Tinh Qo: Nhiét thira do khéng khi ro ri mang vao khéng gian diéu hoa
"Tinh Qg theo (Cong thuc 3.22, Trang 109, [2])

Qhro = Round(1.2 * CSng(txtKKRoMangNhiet.Text) * (NhietDoNgoai -
NhietDoPhong) / 1000, 2)

Qaro = Round(3 * CSng(txtKKRoMangNhiet.Text) * (d N -d T), 2)
txtQaro.Text = Qaro & " kW"
txtQhro.Text = Qhro & " kW"
‘Tinh Qtuoi.: Nhiét do khong khi twoi mang vao khong gian diaau hoa
Select Case cbxDonViGioTuoi. Text

Case "L/s"

Qhtuoi = Round(1.2 * CSng(txtLuongGioTuoi.Text) * (NhietDoNgoai -
NhietDoPhong) / 1000, 2)

Qatuoi = Round(3 * CSng(txtLuongGioTuo1.Text) * (d N -d T), 2)
Case "L/s/Nguoi"
Select Case cbxDonViMatDoNguoi.Text

Case "Nguoi"
Qhtuoi = Round(1.2 * CSng(txtLuongGioTuoi.Text) * CDbl(MatDoNguoi)
* (NhietDoNgoai - NhietDoPhong) / 1000, 2)
Qatuoi = Round(3 * CSng(txtLuongGioTuoi.Text) * CDbl(MatDoNguoi) *
(d N-d T),2)
Case "m2/Nguoi"
Qhtuoi = Round(1.2 * CSng(txtLuongGioTuoi.Text) * (NhietDoNgoai -
NhietDoPhong) / 1000 * DienTichPhong / CDbl(MatDoNguoi),
2)
Qatuoi = Round(3 * CSng(txtLuongGioTuoi.Text) * (d N - d T) *
DienTichPhong / CDbl(MatDoNguoi), 2)
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End Select
End Select
txtQatuoi. Text = Qatuoi & " kW"
txtQhtuoi.Text = Qhtuoi & " kW"
"Tinh Qiong: Tong lwong nhiét thira trong vao khéng gian diéu hoa
Qhtong = Qmay + Qden + Qhnguoi + Qhbtp + Qkinh + Qmai + Qtran + Qnen +
Qhro + Qtuong + Qhbs
Qatong = Qanguoi + Qabtp + Qaro + Qabs
Qtong = Qhtong + Qatong
txtQhtong. Text = Round(Qhtong, 2) & " kW"
txtQatong.Text = Round(Qatong, 2) & " kW"
txtQtong.Text = Round(Qtong, 2) & " kW"
End Sub

Diéu khién tinh toan luwgng gio ro ri

Trong phin mém nay em chia ra hai trudng hop, néu phong da xac dinh do
chénh 4p thi s& tinh luong ro ri theo tiéu chuan ciia Anh “BS EN 12101-6-2005
Smoke and heat control systems”, con khong thi x4c dinh theo kinh nghiém
(duoc trinh bay trong tai liéu [1] trang 262)

Private Sub cmdTinhRoRi_ Click()
Dim DienTichPhong As Long, TheTichPhong As Long

Dim ChieuDaiPhong As String, ChieuRongPhong As String, ChieuCaoPhong
As String

Dim i As Integer

Dim TongLuongRoRi As Integer
Dim LuongRoRi(7) As Integer

Dim DienTichRoRi(7) As Single
Dim DoChenhAp(7) As Integer
Dim SoCuaRoRi(7) As Integer

Dim KKRoNhiet(7) As Integer

Dim KKRoMangNhiet As Integer
Dim Chon As Long

ChieuDaiPhong = txtDaiPhong.Text
ChieuRongPhong = txtRongPhong.Text
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ChieuCaoPhong = txtCaoPhong.Text
DienTichPhong = CDbl(ChieuDaiPhong) * CDbl(ChieuRongPhong)

TheTichPhong = CDbl(ChieuDaiPhong) * CDbl(ChieuRongPhong) *
CDbl(ChieuCaoPhong)

If chkKinhNghiem.Value = vbUnchecked Then
Fori1=0 To txtSoCuaRoRi.Count - 1
dlg. hWnd = Me.hWnd
If txtSoCuaRoRi.Item(i).Enabled = True Then
If txtSoCuaRoRi.Item(i). Text = "" Then
Chon = dlg.MsgBoxV("Ban hidy chon sé ctra", “Thong bao nhap liéu”,
vbQuestion + vbYesNo)
If Chon = vbYes Then
txtSoCuaRoRi.Item(i).SetFocus
Exit Sub
Else
cbxLoaiCua.ltem(i). Text = "None"
cbxLoaiCua Click (1)
Exit Sub
End If
End If
If txtChenhAp.Item(i). Text = "" Then
Chon = dlg.MsgBoxV("Ban hay chon d§ chénh &p", “Thong bao nhap liéu”,
vbQuestion + vbYesNo)
If Chon = vbYes Then
txtChenhAp.Item(1).SetFocus
Exit Sub
Else
cbxLoaiCua.ltem(i). Text = "None"
cbxLoaiCua Click (1)
Exit Sub
End If
End If
DienTichRoRi(i) = txtDienTich.Item(i). Text
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DoChenhAp(i) = txtChenhAp.Item(i). Text
SoCuaRoRi(1) = txtSoCuaRoRi.Iltem(1). Text

LuongRoRi(i) = 0.83 * DienTichRoRi(i) * Abs(DoChenhAp(i)) ~ 0.5 *

SoCuaRoRi(1) * 1000
If DoChenhAp(i) <0 Then
txtRoRi.Item(i).Text = "-" & CInt(Round(LuongRoRi(i), 1)) & " I/s"
LuongRoRi(i) = -LuongRoRi(i)
Else
txtRoRi.Item(i1). Text = CInt(Round(LuongRoRi(i), 1)) & " 1/s"
End If
End If
If chkNgoai.ltem(i). Value = 1 Then
KKRoNhiet(i) = LuongRoRi(1)
Else
KKRoNhiet(i) =0
End If
TonglLuongRoRi = TongLuongRoRi + LuongRoRi(i)
KKRoMangNhiet = KKRoMangNhiet + KKRoNhiet(i)
Next 1
Else
Select Case TheTichPhong
Case Is <500
KKRoMangNhiet = 0.28 * TheTichPhong * 0.7
Case Is <750
KKRoMangNhiet = 0.28 * TheTichPhong * 0.6
Case Is <1250
KKRoMangNhiet = 0.28 * TheTichPhong * 0.55
Case Is <1750
KKRoMangNhiet = 0.28 * TheTichPhong * 0.5
Case Is <2250
KKRoMangNhiet = 0.28 * TheTichPhong * 0.42
Case Is <= 3000
KKRoMangNhiet = 0.28 * TheTichPhong * 0.4
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Case Is > 3000

KKRoMangNhiet = 0.28 * TheTichPhong * 0.35
End Select

End If
txtTongLuongRoRi.Text = Round(TonglL.uongRoRi, 0)
txtKKRoMangNhiet. Text = KKRoMangNhiet
txtTongLuongRoRi.ForeColor = RGB(0, 0, 0)
txtKKRoMangNhiet.ForeColor = RGB(0, 0, 0)

End Sub

Bj mon Cong Nghé Nhigt Lanh — Khoa Co Khi - Trwong dai hoc Bich Khoa TP. HCM 118



Ludn Vin Tot Nghiép GVHD: TS. Bui Ngoc Hung
Tai liéu tham khao
[1] Ky Thuat diéu hoa khong khi — L& Chi Hiép — NXB Khoa Hoc K¥ Thuét, 2007
[2] Huéng din thiét ké hé théng diéu hoa khong khi — Nguyén Puc Loi — NXB
Khoa Hoc K¥ Thuat, 2005
[3] Tinh toan thiét ké hé thong diéu hoa khong khi — V& Chi Chinh
[4] Cleanroom Design Second Edition — W. Whyte - University of Glasgow, UK

[5] HANBOOK-The Australian Institute Of Refregeration Air-conditioning And
Heating

[6] BO tiéu chuan ASHRAE

[7] Tiéu chuan BS EN 12101 6 2005 Smoke and heat control systems

[8] BO Help va Tutorial dang PDF kém theo DVD cai dat chuong trinh Revit MEP

[9] Thiét ké kién tric v&i Revit Architechture — KTS. Nguyén Phude Thién — NXB
Giao Thong Van Tai, 2007

[10] K¥ ndng 14p trinh Visual Basic 6 — Ngoc Anh Thu — NXB Gido Duc, 1999

[11] Quan tri co sé dit lidu v6i Visual Basic — Ong Vian Thong — NXB Thong Ké,

2002

[12] www.hvacr.vn/

]
]
]
]

Bj mon Cong Nghé Nhigt Lanh — Khoa Co Khi - Truwong dai hoc Bich Khoa TP. HCM 119



