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NANG CAO CAC GIAl PHAP THIET KE BEN VUNG CHO PO AN SINH VIEN
KIEN TRUC BANG PHAN MEM PHAN TiCH MOI TRUONG ECOTECT

IMPROVING SUSTAINABLE DESIGN PRINCIPLES FOR STUDENTS’ ARCHITECTURAL
PROJECTS BY THE ENVIRONMENTAL ANALYSIS SOFTWARE ECOTECT

Lé Thanh Hoa
Truong Cao ddng Cong nghé, Pai hoc Pa Ndng; Email: letharch123@gmail.com

Tém tat - Chwong trinh dao tao kién tric theo xu thé thiét ké bén
virng cé vai trd quan trong nham hinh thanh d6i ngii cac nha thiét
ké c6 trinh d6 va ky ndng thye hanh cong trinh xanh. Tuy nhién,
sinh vién chwa dwoc trang bi day da cac kién thirc va cong cu phén
tich hiéu nang cong trinh nhw Ecotect, EnergyPlus, GBS,..

danh gia hiéu quéa cac giai phap thiét ké sinh thai, tiét kiem nang
lwong. Bai viét gidi thiéu sw can thiét (rng dung khoa hoc mé phéng
va vai trd clia cac cong cu phan tich hiéu nang cong trinh. Mot vi
du (rng dung Ecotect trong qua trinh thiét ké sé dwoc gidi thiéu bao
gdm 4 buwéc: Cac cong viéc chuan bij; Thiét Iap cac thong s6 tinh
toan; Phan tich cac ket qua tinh toan; Kiém tra cac giai phap thlet
ké nang cao. Phan mém Ecotect gilp cho sinh vién hiéu sau vé
d&c tinh cong trinh va tinh hiéu qua cta cac giai phap thiét ké, nang
cao k¥ ndng va tw duy vé cong trinh bén virng.

T khéa - kién tric bén vibng; dao tao kién truc; dd an thiét ké;
hiéu nang cong trinh; ecotect.

1. Pao tao kién tric tiép can xu thé thiét ké tiét kiem
nang lugng

Trudc nhiing thiét hai to I6n do bién doi khi hau gay ra,
Van dé phat trién bén viing va bao vé méi truong dang 12
méi quan tam hang dau & nhiédu quéc gia. Cac khai niém vé
kién trac xanh, kién trac bén viing, kién trac sinh thai, thiét
ké thu dong,... nham tao ra cac cong trinh tiét kiém ning
lwong dang dan tré thanh trao luu méi. Viét Nam duoc
danh gia 1a mét trong nhitng nuéce s& chiu anh huong nhiéu
nhét do bién ddi khi hau va hién truong muc nuGce bién
dang. Nhiéu chinh sach phat trién bén viing gan lién voi
bao vé méi truong, chéng bién doi khi hau 1a vu tién hang
dau trong viéc phat trién kinh té hién nay cta dat nuéc. Hoi
kién trac su Viét Nam da xac dinh kién tric xanh la muc
tiéu hudng dén trong tuong lai va kéu goi giéi kién trac
nghién ctu, thuc hanh cac cdng trinh xanh. Chung ta can
phai nd luc dé thu hep khoang cach véi cac nuéc phat trién
trong viéc ung dung cac cong nghé thiét ké. Bén canh viéc
phat trién cac nghién ciru, ban hanh cac tiéu chuan thiét ké,
codng cu danh gia cong trinh xanh, té chire cac cudc thi, giai
thuong kién trac xanh,... thi cong tac dao tao kién trac tiép
can xu thé tiét kiém niang lwong can dwoc quan tam, vi lam
t6t cong tac nay chung ta s& co6 mot doi ngii nhirng nha thiét
ké tuong lai am hiéu cac nguyén ly thiét ké va phuong phap
thuc hanh céng trinh xanh.

Tuy nhién, chwong trinh dao tao kién trac hién nay chua
danh nhiéu thoi lwong cho cac mén hoc vé thiét ké bén
viing, tiét kiém niang lugng, md phong tinh toan moi
truong, ang phé vai bién db khi hau. Mot s mén hoc nhur:
giao duc moi truong, vat Iy kién trac, thong gid,... chi dung
lai & murc cung cap cac kién thire chung. Mot s6 nghién cuu
vé - chuong trinh dao tao kién trac tai cac nuéc chau Au cho
thdy qua trinh dao tao duoc t6 chuc theo timg giai doan,
sau 2 — 3 nam hoc cac kién thirc chung vé kién trac va quy
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hoach, tuy theo kha nang va s¢ thich, sinh vién lya chon
cac linh vuc chuyén mén dé hoc chuyén sau va hoc thém
cac moén hoc lién quan dé b trg cho nganh hoc [1]. Phan
I6n nhu cau xay dung co ban & cac nudc phat trién di bdo
hoa, nén cac linh vuc nghién ctru thuong hudéng dén van dé
nang luong tai tao, phat trién bén virng, trang tu di san, bao
vé moi trudng. Tai cac nuéc chau A c6 nén giao duc phat
trién nhu Nhat Ban, Han Quéc, Singapore, Dai Loan,..
chuong trinh dao tao kién tric cling huéng sinh vién tap
trung vao cac van dé phat trién bén vitng voi cac mon hoc
€6 tinh ing dung cao. D0 4n sinh vién dé cao tinh thuc tién,
nhan manh méi lién hé voi méi truong xung quanh. Qué
trinh lva chon khu dit thuc t& va phan tich rit khoa hoc,
néu bat dwoc nhitng van dé can giai quyét. Cac md hinh
nghién ctru dwoc thuc hién ngay trong giai doan dau cua dd
an. Quy mo d6 an vira phai, tao diéu kién cho sinh vién
nghién ciru ky van d& can thiét ké.

2. Vén dé phan tich hién trang khu dat trong qua trinh
lam dd 4n caa sinh vién

M6n hoc dd 4n 1a ndi dung quan trong nhat caa cac nganh
k¥ thuat, dc biét 1a nganh kién trac. Mén hoc nay rén luyén
va phat trién tu duy thiét ké cho sinh vién theo tirng thé loai
cong trinh, giup sinh vién thyc hanh day du qua trinh thiét
ké mot cong trinh tuwong tw vai nhitng cong viéc sau khi ra
truong. Thong thuong qué trinh thiét ké mot du an thuong
trai qua cac budc nhu: Xac dinh nhiém vu thiét ké (diéu tra,
phan tich cdc nhu cau, bién nhu cau thanh sb lidu cu thé, so
dd cong nang, quy mo cong trinh); Phdc thao y do kién triic
(Quy hoach tong thé mit bang, thiét ké so bo khong gian,
hinh kh01) Thiét ké ky thudt (hoan chinh thlet ké so bo, di
sau ph01 hop v6i cac bd mon ky thuat: két cAu, dién nudc,
kinh te) [2]. Tuy nhién, c6 mét sy dat doan trong qua trinh
lam d6 an ciia sinh vién, tir budc phan tich hién trang dén
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phan dua ra cac giai phap thiét ké. Nhiéu giai phap khong
cho thay mdi lién hé véi méi truong xung quanh.

Nguyén ly thiét ké bén viing doi hoi nguai thiét ké phai
xem xét mbi quan hé giita cong trinh voi méi trudong xung
quanh. Do d6, phin phan tich hién trang rat quan trong, la
co s& dé tac gia dua ra cac giai phap thiét ké nham khic
phuc nhitng bat loi va tan dung nhiing lgi thé tir vi tri xay
dung. Khi giao dé tai, gi4o vién yéu cau sinh vién phai di
khao sat va phén tich khu dat. Tuy nhién, hau hét sinh vién
chi xem déy 1a cong viéc d6i pho. Mot sb dd an cb ging
phan tich huéng mit troi, huéng gio, cac diéu kién khi hau,
dia hinh dé néu trong phan dau d6 an. Nhung tat ca méi chi
dirng lai & mirc danh gia va nhiing s6 liéu thong ké chung.
Nguyén nhan la do sinh vién chua dugc trang bi day du cac
phuong phép va cong cu xay dung md hinh tinh toan moi
truong. Viéc klem tra cac thong sé vé che nang, chiéu sang,
thdng gio, truyén nhiét bang cac phin mém mo phong dang
la vén d& méi cho hau hét sinh vién va ngay ca cac cong ty
thiét ké hién nay.

Do d6, rat can thiét dé dua cac cong cu phén tich hiéu
nang cong trinh vao trong chuwong trinh dao tao. Trong qua
trinh lam do 4n, sinh vién phai danh gia cac giai phap thiét
ké méi truong théng qua viéc ndp cac bao cao tinh toan. Cac
bao c40 nay sé la nhitng bai tap thuc hanh cho sinh vién két
hop véi qua trinh tim y twong va thiét ké ky thuat. Muc dich
cua Vviéc nay giup sinh vién hiéu rang phan tich hiéu ning
cong trinh khong phai chi lam trong giai doan cubi ma phai
duoc tién hanh trong sudt qua trinh lam db an. Sinh vién cé
thé chon mot khu vuc hodc mot phong nho dé phan tich vé
che ning, chiéu sang, thong gio, 4m thanh, niang luong sir
dung. Viéc lam mé hinh cho d6 4n ciing rat quan trong. Sinh
vién can xay dung cac md hinh nghién ctu thuc té hoic mo
hinh trén may. Viéc mé phong hiéu nang céng trinh s¢ dugc
nghién cau va tinh toan trén nhitng moé hinh nay.

3. Phan tich cong trinh bang cac céng cu méd phéng va
tinh toan méi trueomg

Theo tir dién bach khoa toan thu tiéng Anh “ The New
Encyclopedia Britanica” 1994 c6 thé hiéu tom tit khai
niém mo phong 1a sy bit chude, phong theo mot hién
tuong, sy vat hay qué trinh nao d6 bing cach xiy dung
nhiting md hinh dong, x1r Iy chung trong tdc dong qua lai
nham nghién ctru cac hién tuong, sy vat, qua trinh d6 trén
nhiing mé hinh nay [3]. Cac cong cyu mé phong hiéu nang
cong trinh d3@ mo ra mdt ky nguyén mdi trong khoa hoc
thiét ké va da tro thanh cong cu hitu hiéu trong vong 20
nam tro lai day. M6 phdng hi€u néng cong trinh khong phai
1a mot moén hoc théng thuong ma la mot nganh hoc, véi
nhiéu k¥ ning phic tap va cao cap, gitp nguoi thiét ké
kiém soat toan dién cong trinh tic pham ctia minh [4].

Khoa hoc md phong méi truong gitp kiém tra, phan
tich va danh gia hiéu qua cac giai phap thiét ké bén viing,
trong d6 ¢6 nguyén ly thiét ké thu dong (passive design).
Nguyén Iy nay dua trén viéc phan tich cac diéu kién hién
trang ctia khu dat nhu huéng nang, dia hinh, khi hau,... dé
dua ra cac giai phap thiét ké che nang, cach nhiét, thdng
gi6 va chiéu sang ty nhién, nham mang lai méi truong song
tién nghi trong khi han ché t6i da viéc str dung cac nguon
nang luong [5].

Muén thyc hién mé phong mot cong trinh trude hét can
phai tao ra m6 hinh cta cong trinh ¢6. Mo hinh nay sé& dai
dién cho cac dic diém thuc t& cua cong trinh va méi truong
xung quanh. Viéc md phong moi trudng sé giap chung ta
hiéu dwoc qua trinh van hanh cong trinh, du doan dwoc
nhirng tac dong va anh hudng téi moi trrdng xung quanh, tir
d6 diéu chinh cac giai phap thiét ké ban diu cho phu hop.

Dwng mé hinh
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Hinh 1. Cdc cdng cu dung hinh va md phéng maéi truong
(theo Holder Construction Company, Atlanta, GA) [6].

Cac cong cu md phong hiéu ndng cong trinh hién nay rat
da dang, duoc phat trién va ngay cang hoan thién cac tinh
ning. Mot s6 cong cu phd bién hién nay nhu: Ecotect,
EnergyPlus, Green Building Studio (GBS), Integrated
Environmental Solutions (IES),... (xem hinh 1). Trong d6
phan mém Ecotect véi uu diém (giao dién don gian, tryc
quan, d& str dung da dwoc nhiéu dbi twong lra chon trong d6
¢6 sinh vién kién trac. Mot nghién ctu trong gidi nguoi ding
la sinh vién, cho thay trén 85% nguoi dung la dong ¥ hoic
hoan toan dong ¥ khi cho rang Ecotect gop phan rat nhiéu
vao cong viéc thiét ké cua ho. Mot sb ngudi dugc hoi cho
kién trung dung trong khi rat it sinh vién phu nhan nhiing
hiéu qua do Ecotect mang lai (xem hinh 2). Bén canh van
con nhiéu y kién cho rang Ecotect han ché trong viéc tao
khéi cong trinh, vi du tao dung cac hinh khdi duong cong
[7]. Tuy nhién, han ché nay co thé khéc phuc vi co thé xuat
hinh khdi céng trinh sang Ecotect tir cac phan mém dung
hinh khac nhu Revit, 3Dsmax, déy la nhitng phin mém giup
chung ta dung hinh d& dang va dang y d6 thiét ké.

Toi thay nhirng (rng dung cia Ecotect gép phan va thanh
cong cac thiét ké cua toi
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Hinh 2. Khdo sdt si hai long ciia sinh vién vé phan mém Ecotect [7].
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3.1. Ung dung phan mém Ecotect dé phén tich hi¢u ning
cong trinh

Ecotect la cong cu phan tich hiéu ning cong trinh kha
dic trung, dwoc sir dung trong hau hét qua trinh lam db an.
Phan mém nay co giao dién don gian, dé dung mé hinh 3D
va nhiéu cong cu phan tich nhu: bong d6 cong trinh, biéu
d6 mit troi, giai phap che nang, tién nghi nhiét, cuong do
sang tu nhién va nhan tao, &m thanh, gia thanh céng trinh
va tac dong mdi truong. Phin mém nay cho phép ngudi
dang kiém tra tinh hiéu qua cua viéc chon vat lieu xay
dung, thiét ké cac bé mit thoang cua cong trinh. Qua trinh
st dung Ecotect duoc thuc hién théng qua cac giai doan:
Xay ding md hinh cong trinh; Thiét Idp di ligu tinh todn,
va Xudt két qua phan tich. Bé két qua tinh toan cho do
chinh xac cao, doi hoi nguoi st dung phai cai dat day du
cac thong tin, sb liéu caa cong trinh. Luu ¥ cac dac tinh nay
phai gidng véi thuc té.

Bai viét nay gici thiéu mot vi du sir dung Ecotect trong
viéc tinh toan méi truong cho mot cdng trinh nha ¢. Cong
trinh nay dugc xay dung tai Ha Noi, xoay vé hudng Nam,
gdm c6 3 tang va 8 phong, theo phong cach kién tric truyén
thong dong bao mién ndi. Noi dung tinh toan méi truong
bang Ecotect duoc thuc hién theo 4 budc: Cac cdng viéc
chuan bi; Thiét 1ap cac théng sé tinh toan; Phan tich cac két
qua tinh toan; Kiém tra cac giai phap thiét ké nang cao.
3.2. Cdc cong viéc chudn bi

Hinh 4. Biéu dé khi hgu khu vuc Ha Ngi

Hinh 5. Biéu do mat troi anh huong 1én cong trinh

Cong viéc dau tién la xay dung md hinh tinh toan cho
cong trinh theo dang kich thudc thiét ké (xem hinh 3).
~ Nhap dix ligu thoi tiét cia khu vuc Ha Noi bang file thoi
tict: VNM_Hanoi.488200_IWEC.epw. Str dung cac cong
cu phén tich vé nhiét do khu vuc, hudng gio, biéu dé6 mat
troi,... (xem hinh 4,5)
3.3. Thiét Igp cdc thong sé tinh todn
Thiét 1ap cac thdng sé vat liéu cho tirng bo phan trong
cong trinh
Bing 1. Thiét Igp cdc thdng sé vat liéu cho cong trinh

Num | Name Thickness| U-value | Solar abs| Ther Lag] Weight
(mm) (W/m2.K)| (0-1) (hrs) (Kg)
1 Ground floor| 1615 0.47 0.475 0.63 2359
2 Tile floor 120 3.01 0.322 12 422.2
3 Timber floor | 125 1.65 0.322 5.62 397.3
4 Roof floor 120 3 0.322 12 421.9
5 Outer wall 220 1.98 0.418 7.45 425
6 Party wall 120 2.74 0.418 3.82 225
7/ Tile roof 190 1.05 0.625 12 205.5
8 Door 42 2.71 0.547 0.42 27.6
9 Window 42 2.71 0.547 0.42 27.6

Thiét 1ap thoi gian hoat dong cho cac khu vuc tinh toan,
bao gém gia dinh s6 nguoi st dung tirng phong, cac hoat
dong cua con ngudi, thoi gian sir dung thiét bi,... theo 02
méc thoi gian: trong tuan va cudi tuan (xem hinh 6).

| 100% off

Hinh 6. Thiét IGp thoi gian siz dung cdc phong trong cong trinh

Thiét 1ap cac thdng sb tinh toan cho hé théng bao gom:
nhiét do, do 4m, van téc gio, cuong do anh sang,... Cac
thdng sb nay gitp xac dinh tién nghi nhiét, tinh toan chiéu
sang, su chuyén dong cua cac dong khdng khi bén trong va
bén ngoai. Tirng khu vuc (phong) trong cong trinh s¢ dugc
cai dat vai timg théng sé riéng. Hinh 7 gioi thiéu viéc cai
dit cac thong sb cho phong in, khu vuc 1ién ké véi bép nén
chiu anh hudng bdi cc tac nhan tang nhiét 16n (Sensible
Gain: 49W/m2):

General Settings | Thermal Properties | Information |
¥ SHADOW AND REFLECTION SETTINGS
I Display Shadows S REICWICHIGT [
h

adows of S L -
I~ Highlight shadows/reflections from this zone

Reflection Color |

Clothing (clo): Humidity (52): Air Speed:
onditions in
1t and lighting [1.00 1»| [eod | [0S0 m/ss ]
Lighting Level:
300 lux >

¥ OCCUPANCY AND OPERATION

Occupancy [No_of People and Acoviy: |
Values for number of e I[7 > ing - 57
and their average biok [Resting - 45w
heat output [Dcc»child -~ I F
In al Gains Sensible Gain: Latent Gain:
Va or both lighting and |49 | w/m2
sm wer loads per unit [ I e

: > Dev-child ~ || &=

Air Change Rate:  Wind Sensitivity:
ge of |[75.00 > 025 »| Air changes 7 h

[ >l | ]»| Air chang ;
outside environm []npchi]d ~ ] £

Hinh 7. Thiét Idp cac thong sé cho phong dn
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3.4. Phan tich cdc két qud tinh todn

Bing 4. Ning lwong sir dung cho swéi am va lam mdt cong trinh

Nhiét d6 bén trong theo tung gio dugc tong hc;p, trong TOTAL - MONTHLY HEATING/COOLING LOADS
bang 2. Vi du phong @n va beép c6 nhigt do cao nhat thoi | | 7on HEATING | COOLING | Max TOTAL| PER M? | FL AREA
diém 1 (lac 11h) va thoi diém 2 (lac 18h). Vi hac nay cac (wh) | (wh) (wh) (m2)
hoat dong nau bép tao ra luong nhiét 1on. Thoi diém 3 luc 1| Living-kitchen room| 71031 | 23756054 | 23827085 | 320256 | 74.4
moinget i g v ko o g Qs Yo o ooy
ngay mai, nhiét do tang 1én so véi thoi diém 4 moi nguoi flo s hedroom -
R LAl iAo A LA fram hA 4 | Parent’sbedroom | 603439 | 3483750 | 4087189 | 119858 34.1
di ngu. Luu y nhiét dg nay dugc do trong diéu kién toan b 5 | Bathroom 2 59128 | 1370976 | 1430104 | 105155 ] 13.6
cira durgc dong Ifm' ' 6 | Family room 191196 | 5673852 | 5865048 [ 91356 | 64.2
Biing 2. Nhi¢r do bén trong cac phong theo tieng gio 7. | Washing machine rd 227590 | 3004492 | 3322082 | 225073 14.8
T TOTAL 1496905 | 41928386 | 43425203 || 486831 | 89.2
HOURS INSIDE TEMPERATURE OF ZONES OUTSIDE .z , o , R
UV-KT | BATH1 | cHILD | PARENT | FamiLY 3.5. Kiém tra cdc gidgi phdp thiet ké nang cao
0“"“"’"" = G‘c] = i':' = écl = ;C’ = ;c’ = S(q Kiém tra kha nang tiét kiém ning luong thdng qua viéc
A 5 351 |Bid |28 & = thay doi vat liéu st dyng va cau tao mot s6 bo phan nhu:
2 04 32.2 30 30 28.6 27.3 275 tuong, san, mai. Vi du thay doi cau tao tuong tu: fwong
3 321 30 29.9 285 277 27.4 gach dac thanh nrong gach c6 16p khdng khi ¢ giza (xem
& 32 299 299 283 7.8 2 hinh 8). Ap dung su thay ddi nay cho toan bo cong trinh.
5 321 305 29.9 285 276 27.5
6 ) 311 319 315 309 27.6 Glass & Cetamics | v | »
7 383 30.8 313 30.9 305 29
Glass Obsidian »
s (3)]33 307 31 304 30.1 31 Glass Pyex
9 33 30.6 31 305 30.1 321 Glass Soda Plate
10 35.4 30.4 322 315 306 327 Giass SodLine
11 1 46.1 30.4 32.9 32.2 31 33.2 { 3 Y g
12 40.7 30.4 32 30.9 30.4 33.8 Glass Vipcor 2
13 34.9 30.4 319 30.8 30.8 334 g‘l;:'dggﬁb“ B »
14 34.9 30.5 32.2 30.9 313 33 IS =
15 331 30.8 33.4 32 32.1 347 Sobd (SodaLime) [
- - : : : Vitrous Siica Glass £
16 32.9 30.9 30.5 29.8 304 33 VyCO( Gléss -
17 32.3 30.9 30.4 29.8 30 32 ;
18 \[s1 30.9 311 31 30.5 375 Calculate Thermal Propeities ]
;2 :Z'; z; - :g'z zg': 22': : 5 Layer Name IWldlh !Densky ISp.Heal |Conducl IType 4
= wz Vo5 Tz Tsis T 1B 1. [WoodPne iG] 0015 8500 230100 0343 % |
22 327 30.7 36.1 325 312 29.8 2. |Air Gep 13 1004000 5360 15 |r4
23 333 311 35.4 324 315 29.5 3. |Brick Masoniy Medum 0110 120000 836800 0711 vl B
. P A ox n , A £ 4. |Plaster Bulding (Molded Diy 0.010 12500  1083.000 0431 2 =
So sanh cac tac nhan tang nhiét qua cac théng so: gl X rad

HVAC (Heating — hé thong séi am; Ventilation — hé thong
thong gid; Air Condition — h¢ thong diéu hoa khong khy),
Fabric, Solar, Vent., Intern, Zonal (xem bang 3).

Bidng 3. Cdc tac nhdn gia tang nhiét

Hinh 8. Cdu tgo va cdc théng sé ciia firong hai lop
Két qua cho thy, bang viéc lwa chon cac loai vat ligu
hop Iy va thay d6i cau tao cac bo phan, chung ta cé thé tiét
kiém khoang 6,500,000 Wh (= 6,500 kWh) tuong duong
15% moi nam (xem hinh 9).

Total - HOURLY GAINS - Wednesday 11th July (192

|| Zone HVAC | FABRIC| SOLAR| VENT.| INTERN| ZONAL

(Wh) [ (Wh)| (Wh)| (Wh)| (Wh) | (Wh)
1 | Living-kitchen room 0 | 9390 | 292 73900 | 50349 | -3954
2 | Bathroom 1 0 2738 656 294 542 -5947
3 | Child's hedroom 0 2688 148 5008 | 4370 1773
4 | Parent's bedroom 0 3462 |0 6872 | 3291 3658
5 | Bathroom 2 0 2914 631 271 542 -982
6 | Family room 0 9197 5770| || 0 0 10471
7 | Washing machine room| Q0 | 1934 | 1268] |0 0 6082
Ning luong cho viéc tao tién nghi nhiét (suoi am va

lam mét) bén trong cdng trinh. Bang 4 cho thay cac gia tri
lam mat (Cooling) 16n hon cac gia tri swoi 4m (Heating).
Cong trinh nay can phai lam mat quanh niam, dic biét la
nhirng thang mua hé. Nang lugng lam mat trén 43,000,000
Wh (= 43,000 kWh) trong mot nam cho toan b céng trinh
(gié tri nay duoc tinh toan trong didu kién cong trinh ludn
dong kin, khong ap dung cac giai phap thong gio va chiéu
sang ty nhién). Trong khi dé, theo sb liéu cong bd nam
2012, mirc dién nang tiéu thu binh quan diu ngudi trong
mot nam caa Viét Nam la 870 kwh [8].
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Hinh 9. Hiéu qua tiét Kiém ndng lwong
cua gidi phap thiét ke rrong hai lop
Ngoai ra, Ecotect con giup ching ta tinh toan hiéu qua
ctia cac giai phap che néng, thdng gié tu nhién,... tong hop
hiéu qua cua nhitng giai phap nay, sé giup chung ta tiét
kiém chi phi sir dung cho viéc lam mat cong trinh, va kiém
chung duoc hiéu qua cua cac giai phap thiét ké bén ving.
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4. Két luan

Trong béi canh médi quan tdm cho kién trac sinh thai
dang ngdy cang gia ting, thong qua viéc co nhiéu cong
trinh sinh thai, tiét kiém nang luong ra doi. Chiing ta can
nhitng c6ng cu phan tich hiéu ning cong trinh dé lam thudc
do danh gia hiéu qua cua nhiing giai phap nay. Mé phong
mdi trudng can dugc nhanh chéng dua vao giang day trong
cac chuong trinh dao tao kién tric. Ching ta s& ¢é nhing
nha thiét ké am hiéu cac nguyén ly va phuong phap thiét
ké kién truc tiét kiém ning luong. Cac ban vé thiét ké hién
nay s& khdng chi ¢ phan: kién trac, két cau, dién nuéc, du
toan, ma con bao gom phan thiét ké méi truedong va nang
luwong cho cong trinh. Véi nhitng hiéu qua mang lai, hy
vong phan mém Ecotect s& sém duoc sir dung phé bién va
la budc tiép can dau tién cho nhimg ngudi sir dung trong
viéc lam quen véi cac phan mém mo phong, tinh toan hiéu
ning cong trinh, nim bét kip thoi cac cong nghé thiét ké
bén viing trong tuong lai.
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