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Tém tit - Trong sy phat trién cta xu thé kién tric bén vimg, théng
gi6 tu nhién (TGTN) trong cong trinh 1a mét trong céc giai phap
thiét ké co ban, hiéu qua va tiét kiém. Hién nay, nhiéu mé hinh
nghién ctru, phuong phép nghién ctru théng gié (TG) va phan mém
m6 phong hién twong TG trong cdng trinh da dugc cac nha khoa
hoc xay dung va phét trién. Bai bao nay gidi thidu cac phuong phép
nghién ctru TG, phuong phép CFD, phan mém Autodesk CFD va
tmg dyng ctia ching trong nghién ctru TGTN. D9 tin cay cua phén
mém Autodesk CFD dugc danh gia bang phuong phép so sanh ket
qua md phong ciia phan mém nay véi két qua thi nghiém trén ong
khi dong. Cac két qua phan tich va so sanh ciia bai bao cho thiy,
Autodesk CFD la mét phan mém mé phong ¢6 db tin cay cao trong
nghién ciru ciing nhu trong thiét ké TGTN cho cdng trinh kién trdc.

Tw khQa - Kién trac bép vitng; thdng gié tu nhién; dong luc hoc
luu chat trén may tinh; ong khi déng; Autodesk CFD

1. Pit van dé

Théng gi6 tu nhién (TGTN) la mét trong nhiing giai
phap thiét ké thy dong co ban nham hudng dén kién tric
bén viing, thich tmg va than thién véi méi truong tu nhién,
tao ra moi trudng tién nghi than thién cho con ngudi, tiét
kiém nang lugng, ... Trong bdi canh nhan loai dang dbi dién
v6i thach thirc cua bién (101 khi hau va xu huéng phat trlen
bén virng da trd thanh qudc séch hang dau caa nhiéu qudc
gia trén thé gidi, nghién ctru hién tuong thong gié (TG) va
TGTN trong cong trinh Ia linh vuc dwoc nhiéu nha nghién
clru trong va ngoai nuéc quan tdm. Cac nghién ciu vé
TGTN di duogc cong bé tap trung vao cac ndi dung chinh
sau: Ly thuyét co ban vé TGTN; Cac md hinh trong nghién
ctru TGTN; Céc giai phap thiét ké va tiéu chuan cia TGTN;
tng dung TGTN trong cac loai hinh kién trGc n6i chung
hodc & mot s6 ving dia Iy cu thé; .

Trong nghién ctru TG trong cdng trinh, cac nha khoa
hoc str dung mot $6 mo hinh, nhu: M6 hinh phan tich, md
hinh kinh nghiém, m6 hinh thi nghiém (trén ty 1& thu nho
va trén ty 1& thuc), md hinh da vung, mé hinh vung, md
hinh  luéi, mdé hinh CFD (Computational Fluid
Dynamics),... Cac md hinh trén déu c6 nhiing uu diém va
nhiing han che nhét dinh. Trong d6, md hinh CFD - phuong
phép CFD dugc nhiéu nha nghién ciru st dung trong
nghién ctru TG bén trong va ngoai céng trinh.

Abstract - In the development of the sustainable architectural
trends, natural ventilation in buildings is one of the basic,
effective and economical design solutions. Currently, scientists
have developed many research models, ventilation research
methods and ventilation simulation software in buildings. This
paper introduces ventilation research methods, CFD methods,
Autodesk CFD software and their applications in natural
ventilation studies. The reliability of Autodesk CFD software is
evaluated by comparing its simulation results with experimental
ones in a wind tunnel. The analysis and comparison result of the
study shows that Autodesk CFD is a highly reliable simulation
software for the academic study as well as the natural ventilation
design in buildings.

Key words - Sustainable architecture; natural ventilation;
Computational Fluid Dynamics (CFD); Wind tunel; Autodesk CFD

Mot s6 phan mém sir dung phuong phap CFD phd bién
hién nay nhu: Ansys Fluent, Ansys CFX, Phoenics, Design
builder, Autodesk CFD, Siemens Star-CCM+, Stream,
OpenFOAM, ... Két qua md phong cuia cAc phan mém déu
c6 nhitng sai s6 nhat dinh so vé6i két qua trén mé hinh thue.
Vi vay, dé c6 thé &p dung rong réi cac phin mém CFD
trong nghién ctru va thyc té thiét ké TG trong cong trinh,
viéc danh gia do chinh xac hay do tin cdy ctia cac cac phan
mém nay |4 rat can thiét.

Muc tiéu chinh cua bai bao la danh gid do tin cay cta
cac két qua md phong TGTN trong cong trinh bing
Autodesk CFD - mot phan mém CFD phé bién hién nay -
do hang Autodesk phat trién.

2. Phuong phap nghién ciru va ndi dung nghién ciu
2.1. Phwong phép nghién ciru

TGTN la tong hop ciia nhidu qua trinh vat Iy lién quan
dién ra bén trong va ngoai cong trinh. Day I hién twong rat
phtrc tap va viéc giai thich vai tro cta cac qué trinh vat ly
dén hiéu qua cua TG trong cong trinh 12 vo cting khé khan.
Dic diém cac ludng khi trong TGTN duoc thé hién théng
qua nhimg phuong trinh (phuong trinh cua Navier-Stokes

va nhiing phuong trinh thé hién anh hudng cua do ri) dudi
nhiing diéu kién ban dAu va diéu kién bién cu thé.

Dé nghién ctiru TGTN trong cong trinh, cac nha nghién
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ctru thuong st dung mot sd cac phuong phép sau:

(a) Phuong phép phan tich - téng hop;

(b) Phuong phap md hinh héa;

(c) Phuong phéap md phong trén may tinh;

(d) Phuong phap khao sat - quan tric thuc té;

(e) Phuong phép diéu tra xa hoi hoc;

(9) Phuong phép khao sét thuc nghiém.

Trong pham vi nghién ctru v& phuong phap CFD va dénh
gia do tin ciy ctia pham mém Autodesk CFD trong nghién
ctru TGTN, nhom tac gia s dung cac phuong phap sau: (a);
Két hop phuong phap (a) véi phuong phap (c) va phuong
phép (g) - cu thé Ia so sanh két qua thu duoc tir md phong
trén AutoDesk CFD véi két qua thu duge tir thi nghiém trén
ong khi dong (Wind tunnel) dé dua ra cac két qua.

2.2. Ngi dung nghién ciru
2.2.1. Cac mo hinh va phuwong phap CFD trong nghién ciru
TGTN trong céng trinh

Céc phuong phép nghién ctu TGTN trong cong trinh
thuong st dung cdc md hinh co ban sau:

- MG hinh phan tich (Analytical models): M6 hinh phan
tich dwgc dua trén cac phuong trinh co bdn cua co luu chat
va truyen nhiét, nhu: Cac phuong trinh bao toan vé khoi
luong, ndng lugng, mémen va cac thanh phan héa hoc. M6
hinh nay can sy don gian héa' CéQ diéu kién birén vé hinh
hoc va nhiét cua dong Iuu chat dé dat dugc két qua. Cac
phuong trinh cudi cling dat dugc trong timg trudng hop ¢o
thé khong ap dung duoc cho cac truong hop khac neu
khbng dugc bd sung, hiéu chinh.

- M6 hinh kinh nghiém (Empirical models): M6 hinh
kinh nghiém dua trén cac phuong trinh bao toan ve khoi
luong, néng lugng va cac thanh phan hoa hoc. Trong nhieu
trudng hop, dit liéu cua do dac thyce nghiém va uu diém cua
phuong phap md phong trén may tinh cling dugc st dung
trong nghién ctru mé hinh kinh nghiém dé x4c dinh cac hé
s0 trong c4c truong hop cu thé.

- M@ hinh thi nghiém (Experimental models) - bao gdm
mo hinh thi nghiém trén ty 1& thu nhé va mé hinh thi nghiém
trén ty 1€ thuc: M0 hinh thi nghiém trén ty 1€ thu nho st dung
cac ky thuat do dac trén cac md hinh cdng trinh thu nho dé
du doan hay danh gia TG trong cong trinh. M hinh nay cho
phép thu duoc ket qua ve hiu qua TG thyuc bang cac do dac
truc tiép C,élc dai luong vé nhiét cia dong khi trén mé hinh
thu nho néu cac dong khi trong md hinh tuong tw véi thuc
té&; Mo hinh thi nghiém trén ty 1€ thuc chu yéu sir dung cac
dir liéu thq dugc dé kiém ching muc d6 chinh x&c cta cac
md hinh s6, dic biét la md hinh CFD.

- M0 hinh da vung (Multizone models): M6 hinh da
vung dwa trén phuong trinh bdo toan khoi lugng, ning
lugng va thanh phan hda hoc ctia cac chat. Cac gia thiét cho
md hinh: Khéng khi ¢ trang thai tinh (b6 qua dong lugng
cua khong khi) va khéng khi trong mét vung co sy dong
nh;lt v€ nhiét do \{a thanh phan héa hoc. M& hinh da vung
dién hinh dung dé tinh toan su trao doi khong khi va cac
chat gay 6 nhiém gifta cac vliing (phong) trong cong trinh
va gitta bén trong va bén ngoai cong trinh.

- M& hinh vung (Zonal models): M6 hinh ving dugc

ding dé du doan sy phan bd nhiét do khong khi trong
phong. M6 hinh chia phong thanh mét s6 cac khdi (cell),
thuong nhiéu hon 1000 cho mot khong gian ba chiéu. Nhiét
d6 duoc tinh toan cho timg khdi dé thé hién tinh khong
ddng nhét khi phan b trong khdng gian ciia khdng khi. Mo
hinh viing dugc phét trién dwa trén cac do dac cac ludng
khi hodc phuong trinh can bang khdi lwong va ning lugng.

- M6 hinh lu6i (Network models): M6 hinh 1u¢i TG cua
mot mot cdng trinh duge biéu dién bing mot mang ludi
(network) gdm céc nit (nodes), mdi ndt thé hién mot phong
trong nha hodc mdi truong ngoai nha. Sy tuong tac gitia
cac ving khac nhau dugc thé hién bang cac duong dan
(flow path) néi cac ndt twong tmg. Nhu vay, cac phong
trong cong trinh duoc thé hién bang cac nit va cira théng
dugc thé hién bang cac duong dan. twong tac véi moi
truong bén ngoai duoc thé hién bang duong dan ndi nat
bén trong va nit bén ngoai. Tat ca cac nit déu dugc gén
mot gié tri 4p suét.

- M6 hinh CFD (Computational Fluid Dynamics
models): Md hinh CFD dua trén viéc giai quyét c4c phuong
trinh vi phan timg phan vé bao toan khéi lugng, dong
lwong, nang lwong, thanh phan va d6 rdi cia khdng khi. Mo
hinh nay cho céc két qua v& su phan b ap suat khong kh,
van tc khong khi, nhiét do khong khi, su tap trung cua h01
nudce, chat 6 nhidm va cac tham sé vé do rdi & trong va
ngoai nha [1, 2].

Céac phuong phép du doan cdc dong khi trong nghién
ciru TGTN thuong stir dung 7 mé hinh - nhu da néu ¢ trén.
Trong d6, md hinh CFD la md hinh dugc str dung phd bién
trong nghién ctru va thiét ké vé TG. Theo két qua thong ké
cua Qingyan Chen, 70% cac cong b vé nghién cau TGTN
cho céng trinh ¢é st dung m6 hinh CFD [2].

Hién nay, nhiéu nghién ctru vé phuong phép CFD da
dugc thuc hién, nhidu ma CFD duoc xay dung, nhidu phin
mém mién phi hodc thuong mai da dwoc tmg dung trong
nghién ctru va thiét ké TG trong cong trinh & nhing diéu
kién khi hau khéc nhau trong thuyc té.

Phuong phdp CFD (Computational Fluid Dynamics -
Dong luc hoc Iuu chat trén méy tinh) 1a nhém céc phuong
phap s6 dung dé phan tich, tinh toan va du doan cac thong
sd (nhiét do, van tdc, &p suét, ...) ciia dong luu chat.
CFD dua vao viéc giai cac phucmg trlnh Navier-Stokes, d6
la cAc phuong trinh bao toan khoi lwong, dong lugng va
nang luong.

Ky thuat CFD dugc str dung rat rong réi trong rat nhiéu
linh vuc khoa hoc k¥ thuéat khac nhau, nhu: Khi dong luc
hoc trong nganh san xuat may bay va phuong tién giao
thdng bo; Thiy dong luc trong nganh ché tao tau thiy;
Dong co; Ky thuat dién - dién tir; Cac qua trinh hoa hoc;
M@i truong bén trong va bén ngoai cong trinh; K¥ thuat
hang hai; Ky thuat méi truong; Thay lyc va hai duong hoc;
Khi twong; K§ thut vé y hoc; ... [1, 3].

Theo thong ké cua [4], hlen nay, c6 hang tram ma
ngudn CFD mién phi va m& ngudn CFD thuong mai.

- Mot s6 md ngudn mién phi: ADFC; Applied
Computational Fluid Dynamics; Arb; CalculiX; CaNS,
CFD2D; CFD2k; Channelflow; CLAWPACK;
Code_Saturne; COOLFIuiD; Diagonalized Upwind Navier
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Stokes; Dolfyn; Dune; Edge; ELMER; FDS; Featflow;
Fenics;  FOIlLincom; FOIlLcom; FLUBIO-PETSc;
Fluidsim; FreeFEM; Gerris Flow Solver; HiFlows;
IBAMR; IMTEK Mathematica Supplement (IMS); ...

- Mot s ma ngudn thuong mai: 6sigmaDC; Applied
Computational Fluid Dynamics; AcuSolve; ADINA-F;
ADINA-FSI; ANANAS; ANSWER; Azore; CFD++;
CFD2000; CFD-FASTRAN; CFD-ACE; Cfdesign; CFX;
CharLES; CONVERGE; COMSOL Multiphysics;
COMSOL Multiphysics CFD Module; Coolit; CoolitPCB,;
DLR - TAU; DQMoM; EasyCFD; FENSAP-ICE;
FINE/Hexa; FINE/Turbo; FIRE; FLACS; FIoEFD; ...

Trong nghién ctu TG trong c6ng trinh, phuong phap
CFD duoc str dung chii yéu cho céc bai todn & trang théi
tinh dé dy béo mot s6 thong sb: Nhiét d6 va van tc bén
trong, 4p suat bén ngoai cong trinh, ... [1, 3]

2.2.2. Sir dung Autodesk CFD trong nghién ciu TGTN
trong cdng trinh

Phian mém Autodesk CFD duoc phéat trién boi Hang
Autodesk. Day la cong cu md phong nhiét va dong lyc luu
chat trén méy tinh. Phan mém nay c6 vai tro rat quan trong
trong cac nganh lién quan dén luu chét, gidp nguoi thiét ké
hiéu rd cac qua trinh cua luu chat trong giai doan nghién
ctru phét trién san pham. Gilp cho k¥ su dua ra quyét dinh
t6i wru vé thiét ké truée khi xdy dung cong trinh hay san
xudt ra cac san pham, nhu: Panh gi dugc hiéu qua sir dung
ning luong va cac rui ro (néu co) cua cac san pham trudc
khi thir nghiém va san xuét, 1 céng cu c6 vai trd quan trong
d6i v6i nguoi thiét ké trong qua trinh séang tao nén céc tinh
nang wu viét méi cho san pham, ...

Dbi véi céc cong trinh kién tric, Autodesk CFD cho
phép mé phong va phén tich hién tugng TG bén trong cdng
trinh, gitra bén trong bén ngoal va bén ngoal cong trmh

Hinh 1. Biéu tirong va giao dién ciia phan mém Autodesk CFD
Hién nay, phan mém Autodesk CFD da c6 cac phién
ban dau tién tr nam 2012 va lién tuc hang ndm deu co cac
phién ban cép nhat mai. Trong nghién ctru va thiét ké xay
dung cong trinh, Autodesk CFD thuong dugc Ung dung
pho bién trong cac truong hop sau: TG co khi (m6 phong
luong khong khi trong cac khdng gian duge dicu khien
bang cac hé thong mang ludi cdc miéng thoi, miéng hit,
quat, ...); Tdi trong gio tac dong 1én cdng trinh; TGTN (md
phong cac luong khdng khi bén trong mét phong, mot cong
trinh hoac bén trong va bén ngoai cbng trinh) [5, 6].
Phan mém Autodesk CFD c¢6 mét sb vu diém sau:
- Giao dién than thién, thun loi cho nguoi dung trong
qué trinh nhap théng s6 dau vao.
_ - Thuén lgi trong viéc trao doi dit li¢u v6i cac phan mém
d6 hoa khéc hay cac phan mém md phong hiéu nang khac.
- Cho két qua tuong d6i day du va tryc quan vé cac dai
lugng TG trong cong trinh.

2.2.3. Giéi thiéu vé két qua thi nghiém trén ong khi dong

Thi nghiém trén 6ng khi ¢6ng (Wind tunnel) duoc thuc
hién tai Dai hoc Cardiff (X Wales, Vuong quoc Anh) bai
nhom téc gia, gobm: Yi Jiang va cong su [7].

a. Thiét bj va dobi twong thi nghiém

- Ong khi dong ¢6 kich thuéc 2 m x 2 m va cao 1 m. B
mit trong 6ng khi dong duogc thict ke d€ mo phong l6p
khong khi ¢ phan thap trong mét do thi. Van toc gio toi da
trong ong la 12 m/s.

- Thiét bi do van toc gi6 bén trong va ngoai cong trinh
1a may laser Doppler cua Dantec (c6 sai so 1a + 0,05m/s).

- M@ hinh céng trinh ¢6 dang khdi lap phuong, véikich
thude cac canh la H, chon H = 250mm. Chiéu dély tuong
6mm, kich thuéc cra m& ¢ mat don gid va khuat gio la
84mm x 125 mm (xem Hinh 2). Thi nghiém dugc thyc hign
véi hudng gio thoi dén vudng goc vai mat phang dat cira.
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Hinh 2. Kich thudc mé hinh dung trong thi nghiém
b. Quan tric c4c két qua
- Van tc gi6 duoc ghi nhan tai cac vi tri trén mit cit di
qua chinh giita (gitra ctra gio vao va gio ra) cua mo hinh,
tai 10 duong thang dung (trén moi dudng thang, lay ket qua
¢ 18 diém c06 do cao tir 25 mm dén 250 mm) - ¢6 vi tri nhu
trong Hinh 3.

H =250 mm
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Hinh 3. V; tri ldy két qud trong thi nghiém
- Két qua cua thi nghiém trén ong khi dong (cua Yi
Jiang va cong su) duoc thé hién ¢ Hinh 6.
2.2.4. Két qua md phong bang phan mém AutoDesk CFD
a. Xay dung mo hinh md phéng
- Xay dung md hinh 3D trén phian mém AutoCad 2017.
+ Mb hinh cbng trinh: c6 kich thuge nhu mé hinh dung
trong thi nghiém trén 6ng khi dong (Hinh 2).
+ Kich thuéc ving nghién ctru (khdi khdng khi quanh
mo hinh) Ia 7H x 7H, cao 3H.

- Tr m hinh 3D trén phan mém AutoCad 2017 chuyén
sang mé hinh trén phan mém AutoDesk CFD 2017.
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b. Thiét 1ap cac tham sé cho m6 hinh - Thyre hi¢n mo

phoéng

- Gén cac diéu kién bién cho md hinh (Boundary
conditions):

+ Chon mit phang trén md hinh dé gan cac thong sb
dau vao cua gi6: Pon vi véan toc, hudéng gio, gia tri van
toc,... Vao lya chon Piecewise Linear (trong Velocity
Curve) de gan cac gia tri van tdc bién thién theo chiéu cao
véi cac sb liéu vé van toc gio thu duoc tai vi tri -3H trong
nghién ctru cua Yi Jiang (Hinh 3).

+ X4&c dinh mit gi6 ra cho mé hinh (d6i dién v&i mat
gi6 vao): chon diéu kién bién 1a Static Gage Pressure, véi
gia tri &p suat 1a 0.

+ Céc mat con lai ciia khoi khong khi dugc gan dinh
dang la Slip/Symmetry.

- Chon md hinh réi (Turbulence model): Chon mé hinh
16i 1a RNG k-¢ (RNG k-¢ 1a md hinh r6i dugc hiéu chinh
tr md hinh rdi k-g¢ tiéu chuin biang phwong phap
Renormalization Group - RNG) [8]. Mé hinh rdi RNG k-¢
duogc danh gia 1a cho két qua gan ding nhat véi céc sb lidu
thi nghiém va la md hinh thich hop trong nghién ciru TGTN
(bang ap luc khi dong) trong cong trinh [9-11].

- Chon giai phap ludi: Trong phuong phap CFD, mién
nghién ctru duoc chia thanh cac phan tir (elements), géc
cuia c4c phan tir 12 cac nat (node). CAc nat va c4c phan tur
tao thanh lu¢i (mesh). Lva chon giai phap ludi la tw dong -
Autosize. Sy doc lap cua ludi ddi v6i két qua md phong
dugc dam bao thdng qua thiét 1ap - Enablen Adaptation.
Kich hoat tinh ning kiém tra tinh doc 1ap cua giai phap ludi
v6i két qua md phong va chon gid tri 3 cho Cycles to run.
Lua chon nay cho phép thuc hién 3 lan ty dong diéu chinh
ludi cho pht hop. Cu thé 1a: S6 ndt va s6 phan tir ban dau
va qua 3 lan ty diéu chinh lan luot 13 14.699 - 35.480 -
51.361 - 56.718 va 60.668 - 157.237 - 233.858 -259.174.

Céc md phong duoc thuc hién trén méy tinh ¢6 ciu hinh
nhu sau: Processor Intel (R) Xeon (R) CPU E3-1220 v5 @
3.00GHz; 64 - bit Operating System; RAM 8.00 GB.

3. Két qua nghién ctru va ban luin
3.1. Két qua mo phong bang phan mém Autodesk CFD 2017

14 i 24T
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b. Truong gio trén mdt cdt
Hinh 4. Két qud trieong gi6 trong md phong bang
AutoDesk CFD 2017

- Van téc gi6 dwoc ghi nhan tai c&c vi tri twong tu nhu
trong thi nghiém trén ong khi dong, cu thé la trén mat cat
di qua chinh gira (gira ctra gié vao va gio ra) ciia m6 hinh,
tai 10 duong thang dung (trén moi duong thang, lay ket qua
¢ 18 diém c06 do cao tir 25 mm dén 250 mm) - ¢6 vi tri nhu
trong Hinh 3.

- Két qua truong gid trén mat bang va mit cit qua md
hinh nghién cttu dugc thé hién ¢ Hinh 4.

- Cac két qua vé gia tri van toc tai cc diém khao sat
duoc ghi lai d€ so sénh véi két qua thu dugc trong thi
nghiém trén ong khi déng.

3.2. So sanh cac két quai

- Két qua truong gi6 trén mit cit md hinh cua thi
nghiém trén 6ng khi dong va md phong trén phan meém
AutoDesk CFD 2017 dugc thé hién trong Hinh 5.
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b. M6 phdng trén AutoDesk CFD 2017
Hinh 5. Truong gio trén mat cdt m0 hinh cuia thi nghiém trén

ong khi dong va md phéng trén phan mém AutoDesk CFD 2017

- Gia tri van tdc gi6 tai cac diém khao sat cua thi nghiém
trén 6ng khi dong va md phong trén phan mém AutoDesk
CFD 2017 dugc thé hién trong Hinh 6.
3.3. Ban ludn vé két qud so sanh

Dé danh gid mirc d tin cy ctia phan mém AutoDesk CFD
trong nghién ciru TGTN trong cac cong trinh, nhom tac gia
tién hanh so sanh két qua thu dwogc tir md phong trén
AutoDesk CFD véi két qua thu dugc tir thi nghiém trén 6ng
khi dong. Céc két qua so sanh (duge néu & Muc 3.2) cho thay:

- Cac két qua vé truong gi6 trong thi nghiém trén ng
khi dong va mé phong trén AutoDesk CFD 2017 c6 su
tuong ddng cao trong tat ca cac truong hop xem xét — nhur
ket qua dugc the hién & cac Hinh 5 va Hinh 6 - B§ chénh
vé gi4 tri van téc (Av = Vokp - Vcrp, m/s) tai cac diém
khao sat trong thi nghiém trén dng khi dong (Vokp, m/s)
so v6i mb phong trén AutoDesk CFD 2017 (Vcrp, M/s)
duoc thé hién & Phu luc 1. Két qua d¢ chénh Av trong 180
truong hop so sanh 1a: 84,4% céac truong hop cé Av dudi
* 0,1m/s, trong do ¢ 66,7% cac truong hgp cd Av dudi
+0,05m/s (14 sai s cua thiét bi do van tc gi6 trong thi
nghiém trén dng khi dong). Riéng tai cao d6 0,275m & cac
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vi tri: H/4, H/2 va 3H/4 ¢6 Av 16n hon 0,4m/s (chiém
1,7% truong hop nghién ctru); Céc vi tri c6 Av 16n hon
0,4m/s déu nam ngay trén dinh cua m6 hinh nghién ciru.
Nguyén nhéan xay ra cic sai 56 16n trén 0,4m/s 1a do diém
yéu ¢6 hiru ciia mé hinh réi k-g khi khong bét dugc ving
ap lyc 4m trén dinh mo hinh. Piém yéu nay da duoc bao
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c4o trong mot s6 nghién ctru ciia Tsuchiya M. va cong su
[12]; Thomas TG. va cong sy [13].

Nhu vy, phan mém Autodesk CFD la phan mém mo
phong cho két qua c6 do tin cdy cao trong nghién ciru, mé6
phong TGTN trong cong trinh va co thé tmg dung trong mot
sb trudng hop nghién ciru TG xuyén phong cho cong trinh.
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Hinh 6. Két qud vin téc gio tai cac diém khao sat cia thi nghi¢m trén ong khi dgng [7] va md phong trén
phan mém AutoDesk CFD 2017
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4. Két luan

Trong xu thé phét trién cua kién tric bén vimg, nghién
ctru TGTN cho c6ng trinh kién tric 12 huéng nghién ciru
duogc nhidu nha khoa hoc, chuyén gia va nha thiét ké kién
trdc quan tdm. Nhiéu phuong phép nghién ctru TG trong
cong trinh da dugc nghién ciru va phét trién. Trong do,
phuong phap CFD la phuong phép dugc sir dung phd bién
nhét trong thoi gian qua.

Phan mém Autodesk CFD, la mét trong cAc phan mém
CFD, ¢6 nhiéu wu diém va thuan loi cho ngudi dung nhu:
Giao dién than thién v6i ngudi dung; Thuan lgi trong viéc
trao doi dir liéu voi cac phan mém d6 hoa hay cac phan
mém md phong hiéu nang khac; Thu dugc két qua tuong
dbi day du va truc quan vé cac dai lugng TG trong cong
trinh;... Dé c6 thé ap dung rong réi, do tin cay cua cac két
qua md phong c6 duoc tir phan mém Autodesk CFD cén
dugc danh gia bang phuong phap so sanh va phan tich véi:
Két qua trén md hinh thyc theo ty 1¢ thuc; Két qua trén mo
hinh thuc theo ty 1& thu nho; Két qua md phong tir c4c phan
mém khac;... Trong d6, phuong phép so sanh véi thi
nghiém trén mé hinh thu nho (véi két qua c6 sy tiém can
v6i két qua thu duge trén md hinh theo ty 1¢ thuc) la
phuong phép dang dugc sir dung phé bién trong nghién ctru
TG hién nay.

Qua phan tich, so sanh két qua thu duoc tir md phong
trén AutoDesk CFD véi két qua thu duoc tir thi nghiém trén
dng khi dong (mb hinh thuc theo ty 1¢ thu nho) duoc cong
bd da chi ra rang: truong gi6 trong thi nghiém trén éng khi
ddng va md phong trén AutoDesk CFD c6 sy twong ddng
cao trong tat ca cAc trudng hop xem xét. Didu ndy cho thiy,
phan mém Autodesk CFD (khi Iya chon md hinh réi la
RNG k-¢) 1 phan mém md phong cho két qua c6 dé tin cay
cao trong nghién ctru, mdé phong TGTN trong cong trinh va
c6 thé ung dung trong nghién ctru va thuc tién thiét ké
TGTN cho cong trinh kién trdc.

Loi cam on: Nghién ctru nay duogc tai trg kinh phi boi

Truong Dai hoc Su pham K thuat - Pai hoc Pa Ning theo
Dé tai mé s6: T2021-06-27.
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Phu luc 1. Biéu do vé dg chénh gid tri vdn téc Av (mfs)
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