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ABSTRACT

Building envelopes have a direct impact on the energy efficiency
of homes, especially villas — a type of housing with high energy
consumption. Improving building envelope materials not only
saves energy but also limits the environmental impact of the
materials. A typical villa in Vinh Long was selected as a case study
to evaluate energy use and integrated energy in materials through
simulation using the EDGE App, combined with an analysis of
investment costs as a basis for producing suitable solutions. The
results show that a solution balancing these three criteria has the
potential to increase energy savings by 34,93%, and the integrated
energy in improved materials by 28,02%, with an investment cost
increase of 2,71% compared to the current state. This contributes
to guiding the design and improvement of villas towards energy
efficiency, reduced emissions, and the development of sustainable
tools in Viet Nam.

Keywords: Building envelope materials, cost analysis, energy
efficiency, EDGE standard, villa housing
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1. GIOI THIEU

Bién d6i khi hau dang tr¢ thanh mot thach thirc
toan cau khi lugng phat thai CO, tiép tuc gia tang.
Trong d6, nganh xay dung dugc xem 1 ngudn phat
thai Carbon hang dau, chiém khoang 39 - 40% tong
lugng phat thai CO,, dong thoi tidu thy gan 1/3 nang
lugng va ~40% tai nguyén trén thé giéi, gop phan
tao ra khoang 30% luong khi nha kinh moi ndm
(IFC, 2023). Trong khi d6, xay dung xanh c6 thé cat
giam 23% lugng carbon cua nganh vao nam 2035,
ddng thoi tiét kiém nang luong va han ché nong 1én
toan cau (Khanh, 2023).

Viét Nam chiu tac dong cia bién ddi khi hau
trong bdi canh d6 thi héa nhanh va nhu cau ning
lugng gia tang. Ty trong nang lugng ti€u thu cla cac
cong trinh da tang tir 22,4% nam 2003 1én 37 - 38%
nam 2014 (Hiéu & Lién, 2023). Téc do do thi hoa
nhanh, dan sd tang (101 triéu nguoi nam 2024) dan
dén nhu ciu xay dung cao, gay ap luc 16n 1én phat
thai, trong khi Viét Nam da cam két dat phat thai
rong bang “0” vao nam 2050 tai COP26. Nhitng cam
két va muc tiéu nay dit ra yéu cau chuyén doi dinh
hudng phat trién xay dung theo hudng cong trinh
xanh va tiét kiém ning luong.
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Hinh 1. Ban kinh xung quanh Vinh Long

Vinh Long nim ¢ trung tdm ving Ddng bing
song Ciru Long (PBSCL) (Hinh 1), ¢6 vi tri chién
lugce két ndi cac do thi trong ving. Nhitng nim gan
day, Vinh Long chung kién toc do d6 thi hoa nhanh,
ty 1¢ dan sb d6 thi da tang tir 16,6% nam 2020 lén
28,53% vao nam 2023, du kién dat 30 - 35% vao
nam 2025 (Duy, 2025). Pac biét, sau dinh hudng sap
nhdp tinh, Vinh Long duoc xac dinh 1a trung tam
phat trlen vung, keo theo lan song dén cu chuyén vé
sinh séng va lam viéc, din dén nhu ciu xay dung
nha ¢ taing manh, qua d6 lam gia tang phat thai khi
nha kinh. Khu dan cu (KDC) véi tinh tap trung va
quy hoach ddng bd cho phép danh gia hiéu qua cua
cong trinh khong chi & cip do ca thé ma con & quy
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md cdng déng, tao tién dé dé nhan rong trén dia ban
tinh Vinh Long va ca vung DPBSCL.

Trong nghién ctru nay, biét thu trong KDC da
duoc lya chon, do loai hinh nay co tiém nang cao
trong thiic ddy nha & xanh tai Viét Nam. Biét thu
thuong thude s hiru ctia cac ho gia dinh co6 tiém luc
tai chinh va mac do quan tim cao dén chét luong
sdng, sin sang dau tu cho giai phép tiét kiém ning
luong va than thién méi truong, qua d6 céd kha nang
lan téa mo hinh phat trién bén viing. So v&i cac loai
hinh nha ¢ khac nhu nha phd hay chung cu cing
dién tich, biét thu 1a loai hinh nha & c¢6 mirc tiéu thu
ning luong cao hon c6 tinh ddng nhét va quy mé
phtt hop hon dé nghién ctru va img dung.

Vo bao che cong trinh da dugc nghién ciru rong
rdi nhim ning cao hiéu qua nang lugng, trong dé
nhiu nghién ctru tap trung vao phén tich ning luong
cua vo bao che thong qua céc cong cu md phong
trong diéu kién khi hau néng am cho thiy tiém ning
tiét kiém nang luong déng ké. Pién hinh, két qua
nghién ctru tai Colombia ciia Rizo-Maestre et al.
(2025) ghi nhan mtc tiét kiém nang luong 1én dén
50%, voi mirc tang chi phi xay dung ti thiéu (<
1,2% gié tri thuong mai) cho nha & xa hoi. Két qua
nghién cuu cia Cabrera-Garcia et al. (2024) da két
hop Autodesk Revit— EDGE ghi nhan muc céi thién
khoang 30,39% véi chi phi tang 19,94% cho cong
trinh nha 6. Ngoai ra, trén cong trinh nghién ciu
gido duc tai Bangkok, Chiradeja da sir dung phan
mém Building Energy Code (BEC); két qua cho
thdy kha nang tiét kiém nang luong dén khoang
65%, v6i IRR khoang 15%. Tuy nhién, viéc danh
gi4 hiéu qua kinh té thong qua IRR va thoi gian hoan
vbn da dugc thyc hién trong nghién ctru nay, thay vi
xem xét truc tiép muc gia ting chi phi dau tu ban
dau nhu trong nghién ctu hién tai (Chiradeja &
Ngaopitakkul, 2019). Nhin chung, viéc tong hop céc
nghién ciru cho thay hiéu qua tiét kiém ning luong
phu thudc dang ké vao bdi canh khi hau, loai cong
trinh va cong cu md phong, dong thoi thé hién su
khac biét rd rét trong cach tiép can chi phi va phuong
phap danh gia hiéu qua kinh té.

So v6i cac nghién ciru trén, c¢6 thé nhan thiy rang
mac du dat muc tiét kiém nang luong cao thong qua
cac giai phap vo bao che, nhung phan 16n céac cong
trinh trude day chu yeu tap trung vao hi¢u qua véan
hanh va trong mét s trudng hop co xét dén chi phi,
trong khi yéu t6 nang luong tich hop trong vat liéu
chua dugc dua vao nhu mdt tiéu chi doc lap trong
bai toan t6i wu. Trén co s¢ d6, nghién ciru ndy duge
thyuc hién nham hudng t6i viée 1ap day khoang tréng
bang cach thiét 14p mot khung danh gia da tiéu chi
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theo chuidn EDGE cho vo bao che cua biét thy trong
khu dan cu Phude Tho, thude bdi canh khi hau nhiét
d6i 4m vang Pong bang song Ctru Long: trong do,
kha nang tiét kiém nang luong van hanh, cai thién
nang lugng tich hop trong vt li€u va muac gia ting
chi phi ciing da dugc xem xét. Qua do, cac tiéu chi
vao mot mat dugce dat béng danh déi khét khe hon
nham d& xuét kich ban can bang t6i uu trong diéu
kién khi hau nhiét di am.

2. POI TUQNG VA PHUONG PHAP

2.1. Dbi twgng nghién ciru

Nghién ctru nay dugc thyc hién nham tap trung
vao viéc danh gia va dé xudt cac giai phap cho vat
liéu vo bao che (cu thé 1a mai, tuong, hé cua/kinh)
cua bi¢t thu tai Vinh Long nham nang cao hiéu qua
ning luong theo tidu chuan EDGE.

Khu dan cu Phudc Tho ndm tai trung tdm thanh
phé Vinh Long, véi téng dién tich 11,53 ha, duoc
quy hoach theo dinh huéng khu d6 thi sinh thai ven
song (Hinh 2). Trong khu6n khé Dién dan Phat trién
bén vimg do VCCI td chttc, KDC Phuée Tho da
dugc vinh danh “Dy 4n dang séng 20247, cho thiy
tiém nang trd thanh mo hinh dé thi xanh c6 thé nhan
rong. KDC Phude Tho dugce td chirc thanh hai phéan
khu chinh 1a Pa Phtc va Pa Loc (Hinh 3, Hinh 4),
phat trién da dang loai hinh tir nha & dén dich vu -
thuong mai. Dy &n véi 27 can biét thu dugce b tri
tai hai phan khu déu c6 hudng nhin ra séng hoic
kénh rach nhdm tan dung loi thé canh quan hién htru.
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Hinh 2. Vi tri khu dan cw Phwéc Tho, tinh
Vinh Long
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Caie i it thy
tad kb Ba Phoic |

Hinh 3. Vi tri cic miu biét thy tai phan khu Pa
Phic, khu dan cw Phwée Tho

Cie mdu Diét thy 8
tah hu B L

Hinh 4. Vi tri cic miu biét thy tai phan khu Pa
Loc, khu din cu Phuéc Tho

Biét thy tai day déu cao 3 tﬁng, mat d6 xay dung
khoang 60%, v&i san xung quanh, dugc thiét ké theo
phong cach hién dai. Mai ton ddc mau d6 nau khong
nhiing tao diém nhdn ma con thoat nuéc mua hi¢u
quéa. Tuong duge son hoan thién 1a cac tong tring —
vang — kem, phdi hop véi chi tiét cira khung sit den
va phao chi, gitp cong trinh vira gitt dugc nét tinh
té vira tranh cam giac don diéu. Hé théng cira s6 16n,
ctra vom va ctra cong dugc sir dung linh hoat, gitp
tang cudng anh sang ty nhién.

Cac 16 biét thy dugc ky hi¢u theo dang BTx-y,
trong d6 x 1a sb tht tw khu (BT1, BT2, BT3,
BT4,...) va y 1a sb thir tw can trong timg khu (1, 2,
3,...) dé thuan tién cho viéc théng ké, so sanh va lya
chon mau phan tich (Hinh 5).

\ / ; ‘K“-
) TS >
1 1 3

2 : st AN e /_;.-/_"\ 5  BT4
g 2 N N gt 4 2ONRY)
2 / SV fz 34 "'-.("3 S
2y / 7 <o g (L2 BT
32 ,/ A L
PHAN KHU BA LOC PHAN KHU BA PHUC

Hinh 5. Phan loai va ky hi€u cac biét thy
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Cong trinh nghién ctru 1a méu c6 diéu kién bét J // N
loi nhat ve tién nghi nhiét va nam & vi tri dién hinh A ; ¥ éJQﬁ;'
trong cum biég thu, phém dam bég tinl} dai dién. Q‘;\J A "\ BT4
Cong trinh c6 tong diém danh gia thap nhat, dya trén BT h‘g; /7 ) ; . Q) \ <>
cac tiéu chi: mire d§ che nang, birc xa mét troi va r:j SA = ?“‘: NS &
kha nang don gi6 s€ duoc chon nghién ctru. Cy the, /.g? | /47 w2 (i D i
nha xe bén ngoai duge xem 1a yéu to che nang duge =y j I o IR
cong 1 diém, nguoc lai khong duoc tinh diém. Moi PHAN KHU DA LOC PHAN KHU DA PHUC
huéng mat dimg chiu birc xa mét troi bi trir 1 -2 Hinh 6. Pic diém mit bing cong trinh
diém (canh ngan trir 1 diém, canh dai tror 2 diém; ., .
cong trinh c6 mat béng vuong trur 1 diém cho mdi Tu Cé? tidu Ch,i tré‘n, BfT3 — 6 c0 tong diej:m =-3,
canh). Déng thoi, mdi hudng don gio chu dao tai lé{ mirc bat loi nhat vé di€u kién nhiét va dong thoi
khu vyc Vinh Long (Tdy Nam, Pong Nam, Dong nam trong vi tri dai dién, bao dam tinh dién hinh cho
Béc) dugc cong 1 diém, qua d6 muc do thuan loi nhom cdng trinh nghién ctru. Vi vay, biét thy BT3 —
hodc bt loi vé& ning luong cua cong trinh di dugc L6 6 duge chon lam m6 hinh md phong (
danh gia (Hinh 6).

Bang 1).

Bang 1. Panh gia tac dong va lwa chon miu biét thy mé phong
BXMT hudng Poén gi6

Kihicy M : Pong - _ Téng U
i hién Doéng  Tay Nam Bac Tay-Nam Nam bong -Bic dai dién
1 1 -1 -1 -2 1 1 -1
BT1 2 -1 -1 1 -1
3 -1 -1 -2 1 1 -2
1 1 -2 -2 -1 1 1 -2
2 -1 -1 1 -1
3 -1 -1 1 -1
BT2 4 -1 -1 1 1 0
5 1 -2 -2 1 -2
6 1 -1 -2 1 1 0
1 1 -1 -2 1 1 1 1 v
2 1 -2 -2 1 -2 v
3 -1 -1 1 -1 v
BT3 4 -1 -1 1 1 0 v
5 -1 -1 1 A
6 -2 -2 1 r 3 ¥ :
71 -1 2 1 1 o
1 1 -1 -2 1 1 0
2 -2 -2 1 1 -2
3 -1 -1 -2
BT4 4 -2 -2 1 -3
5 -1 1 -1
6 -2 -2 1 -3
7 -1 -2 -2 1 1 1 -2
2.2. Phuong phép nghién ctru lugng bang phan mém Building Energy Code két
. hop phan tich kinh té dua trén IRR dé danh gia hi¢u
Trong cac nghién ctru trude ddy, nhiéu phuong qué cai tao vo bao che truong hoc tai Thai Lan.
phap khac nhau da duoc 4p dung dé danh gid hi¢u L )
qua nang lugng ctia vo bao che cong trinh. Chiradeja Doi véi cac nghién ciu tng dung khung danh

and Ngaopitakkul (2019) da dung phwong phap gia EDGE, Rizo-Maestre et al. (2026) da k,ét hop
nghién ctru dinh luong véi tiép cAn md phong ning EDGE App v6i dir liéu khéo sat thuc té dé danh gia
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hiéu qua nang lugng cua cac giai phap cai tao vo bao
che cho nha ¢ xa hoi trong diéu kién khi hau noéng
4m tai Colombia, qua d6 dé xuit cac giai phéap thiét
ké phu hop véi bdi canh dia phuong. Tuong tu,
Cabrera-Garcia et al. (2024) da sit dung EDGE App
két hop v6i mo hinh théng tin cong trinh (Revit) dé
mo phong anh hudng ciia cac thanh phan vo bao che
dén hiéu qua niang lugng cta nha ¢ dan cu. Nghién
ctru duoc thyuc hién tap trung vao viéc thay doi cac
thong sb vat lidu va cau tao vo, qua o danh gia mic
d96 cai thién hi¢u qua nang luong dat dugc.

Mit khac, trong s cac hé théng dénh gia cong
trinh xanh, EDGE duoc xem la tiéu chuan qudc té
phu hop véi cac quoc gia dang phat trién nhu Viét
Nam. Trén thuc té, két qua nhidu cong trinh dat

chudn EDGE d3 ghi nhan tiét kiém duoc 15 - 30%
ning lwong va nudc tidu thy, giup ct giam dang ké
chi phi van hanh lau dai (Net Zero Solutions, 2025).
Vé6i sy hd tro cua IFC va sé lugng du 4n ngdy cang
tang tai Viét Nam, EDGE dugc xem la tiéu chuén
kha thi, gop phan nang cao gia tri cong trinh va dam
bao tinh hoi nhap vdi xu thé phat trién cong trinh
xanh trén thi truong quéc té.

bé danh gia mot cach toan dién va co hé théng
cac giai phap vét liéu vo bao che biét thy, nghién
ctru ké thira va chon loc cac phuong phéap di dugc
sir dung trong cac nghién ctru trude, bao gom thu
thap dir liu, khao sat thuc dia, mo6 phong nang
lwong va so sanh — téng hop dé dé xuat nhom giai
phap phu hop (Hinh 7).

|  THUTHAP DU LIEU

]KHAO SAT THUC DIA |

Pia diém nghién clu

Cdc logi hinh nha &

i Nhéi phé lBietthu" Chung cu
- - 1 Vat liéu hodin thién
Ban vé thré’t ké :

: Hinh thiic kién trac !
IVat liéu cdu tqo! @ DGi chiéu véi ban v

DU LIEU CONG TRINH VO BAO CHE

3 Vitrf, hudng cong trinh
i Hinh dang téng thé

é

LUA CHON VAT LIEU

PHUGNG PHAP
MO PHONG

50 SANH -
TONG HOP

i Kich ban mé phong Chi phi gia téng

@ Mb phong EDGE App -
: i

Kich bén té hop

@ Kich ban dé xudt
HIEU SUAT NANG LUGNG o ia e |
& VAT LIEU

Hinh 7. Phuwong phap va cac buéce thue hién

Cu thé, phuong phép thu thap dir liéu gdm viéc
tong hop cac thong tin lién quan dén dia diém nghién
ctru, mau biét thy, ciu tao vo bao che, dic biét 1a ban
v& thiét ké, 1am co s¢ dé x4c dinh va lua chon noi
dung nghién ctru. Day la giai doan dau ctia qué trinh
nghién ctru, dugce thyc hién trude qua trinh khao sat
thuc dia. Ban vé& dugc thu thap tur nhiéu ngudn khac
nhau, bao gom cac phoi canh cta du an, file sao luu
gbe cua hd so ban v& thi céng do cac bén lién quan
cung cap. Truong hop ban vé& thiéu hodc hién trang
¢6 thay doi, nghién ciru tién hanh bd sung thong tin
thong qua viéc khao sat thyc té dé cap nhat.

Phuong phap khao sat thuc dia cong trinh duoc
sit dung nham thu thap cac thong tin thuc té cua
cong trinh nghién ciru ma ban vé thiét ké khong thé
hién déy dt hodc co su sai 1éch so véi hién trang xay
dyng. Pay 1a phuong phap quan trong gitip kiém
chung tinh chinh x4c ctia ban v€ thu thap duogc.
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Déng thoi bd sung, cdp nhat lai cac dir li¢u thuc té
khong c6 trong ho so thiét ké hodc da dugc thay dbi
so vé6i thiét ké. Viéc khao sat dugc tién hanh vao
ngay 20/09/2025, sau khi hoan thanh viéc thu thap
ban v&. Két qua cta qua trinh khéo sat 1a dit liéu hién
trang cong trinh di dugc kiém ching, 1am co sé cho
c4c budc phan tich va nghién ctru tiép theo.

Phuong phdp m6 phong duge st dung nhim
danh gia muc tiét kiém ning lugng va mirc tiét kiém
vat li¢u (dai dién cho nang lugng tich hgp trong vat
liéu) cua cong trinh.

Trong nghi€n ctru nay, phin mém Sketchup da
duogc st dung dé dung mo hinh dua trén dir li¢u tur
ban v€& va khao sat thuc dia. M6 hinh nay cho phép
xéc dinh céac thong sb thiét ké nhu kich thudc, dién
tich cac thanh. Cac théng sb ky thuat chuan hoa
dugc nhap vao EDGE App dé thiét 1ap mo hinh cong
trinh hién trang. Trong d6, cac hé¢ s6 dac trung cla
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vat li¢u duoc lya chon theo cac gia tri tham chiéu
trong QCVN 09:2017/BXD nhim dam bao tinh phu
hop voi tiéu chuan. Tir mo hinh hién trang d thiét
lap trén EDGE App, viéc xac dinh cic bién mo
phong lién quan dén 16p vé cong trinh da dugc tién
hanh, bao gém cac thay ddi vé vat lidu cua tuong,
mai va hé ctra/kinh. Cac kich ban mo6 phéng dugc
thiét 1ap thong qua viéc thay doi vat liéu va ciu tao
tuérqg, mai va h¢ cua/kinh, phu hop véi khi hau nhiét

doi am.
Q-0 - 0
DUNG MO HINH| |THONG SO AU VAO| |KICH BAN MO PHONG|

HUGHG CONG TRINH

HINH kMO

N BAD CHE

. (DIEU MDA, CHIfU SANG, ) SKICH 10}
| l l

MO HINH SKETCHUP DU LIEU TREN EDGE APP NHOM KICH BAN

Hinh 8. Quy trinh moé phéng

Cudi cung, viéc phan tich chi phi gia ting cho
ting kich ban cling da dugc tiép tuc thyc hién, qua
d6 viéc két hop két qua mé phong EDGE di dugc
tién hanh nham so sanh va lwya chon t6 hop giai phap
v6 bao che dap ing ddng thoi ba tiéu chi: hiéu qua
nang luong, giam tac dong vat liéu dén moi trudng
v6i chi phi dau tu hop 1y.

Phuong phap nghién ctru nay két hop wu diém
clia cac nghién ctru trude day va khic phuc han ché
cua cac nghién ctru chi tap trung vao mot khia canh
don 1¢, qua d6 cung cép co sé khoa hoc cho viée dé
xudt cac giai phap vt liéu vo bao che hiéu qua ning
lwong va bén vimg trong didu kién dia phuwong.

3. TINH TOAN VA KET QUA
3.1. Dirliéu vé cong trinh
3.1.1. Dir liéu khi héu

Trong nghién cru nay, dir liéu khi hau dugc st
dung cho mé phong trong EDGE App dugc ldy tir
bo dir liéu khi hau c6 sdn cia thanh ph Can Tho,
do phﬁn mém chi cho phép lya chon mot sb d6 thi
dai dién. Can Tho duoc chon nhdm phéan 4nh dic
trung khi hau nhiét d¢i gio mua ciia ving Dong bang
song Ciru Long, twong dong voi khu vire nghién ctru
tai Vinh Long. Theo dit liéu EDGE, lugng mua
trung binh nam khoang 2.095 mm, d6 cao dia hinh
khoang 10 m so v6i myc nudc bién, vung khi hau
dugc phan loai theo ASHRAE 1a 4A (ndng am).
Nhiét d¢ khong khi trung binh thang dao dong tur
khoang 31,6 °C dén 35,8 °C, vdi cac gia tri cao tap
trung vao cac thang mua kho va dau mia mua. Do
am twong ddi trung binh thang ludén & muc cao, phd
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bién trong khoang 72 — 83%, phan anh dic trung khi
hau néng am quanh nim. Toc do gio trung binh
thang dao dong khoang 1,4 — 2.4 m/s, cho thiy tiém
nang thong gié tu nhién ¢ muc trung binh. B dit
lidu nay duoc sir dung lam dau véao théng nhat cho
cac kich ban danh gia nham dam bao tinh nhat quan
va kha ning so sanh két qua trong qué trinh phén
tich hiéu qua nang lugng cong trinh (Bang 2).

Bang 2. Dir li¢u vé khi hiu cho cong trinh (EDGE

APP,2025)
Lwong muwa 2095 mm/nam _ Vung khi hiu 4A
i Nhi€tdd CC)  po im  Tée dp gi6
Thing &iaa O (%) (m/giay)
thieu
1 31,6 200 723 1,7
2 324 212 753 1,8
3 342 225 767 1,9
4 347 238 802 2,0
5 358 233 782 2,0
6 347 228 825 2,1
7 343 22,1 798 2,4
8 336 228 818 23
9 33,0 223 833 2,1
10 328 223 787 1,5
11 31,7 21,7 78,0 1,4
12 323 205 764 1,6

3.1.2. Théng sé thiét ké

Cong trinh nghién ctru 1a nha & biét thy ¢ riéng
1¢, trong giai doan xdy dung mdi, toa lac tai khu dan
cu Phudce Tho, tinh Vinh Long. C6 dién tich dét
195,7 m? va tong dién tich san xay dung khoang 248
m? (Hinh 9), gdm 03 tang trén mat dat va khong co
ham (Hinh 10). Cac khong gian chirc ning ctia cong
trinh gdm bén phong ngi, phong khach va khu bép,
co ban dap ung nhu cau st dung cho khoang 5
ngudi, phit hop v6i mé hinh ho gia dinh dién hinh
hién nay (Hinh 11). Chiéu cao trung binh mdi ting
khoang 3,4 m, kich thudc mit bang cong trinh
khoang 10 x 12 m vé&i mat ding chinh quay vé
hudéng Pong — Béc (canh dai), bao dam khong gian
sir dung twong ddi thong thoang. Hé thng PHKK
duoc st dung cho cac khong gian chinh, phu hop
v6i didu kién khi hau néng am quanh nam ciia khu
vuc nghién ctru. Ngudn ning lugng duoc st dung
cho toan bo cong trinh cha yéu 1a dién ning, ngoai
ra ¢ may phat dién st dung nhién liéu dau diesel
nhiam phuc vu nhu cdu dy phong khi mét dién.
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} Bang 3. Thong s thiét ké
Thong A £ .. .. Cachxac
tin Thong so Gia tri dinh
SO tang Eren mat 3 thng
dat A 5
£ o« Ho so ban
~ S0 tang dudi mat A
Quy md Gt 0 v€ thi cong
:r(iﬁlgl Cl}iéu cao cic ting  3,4m
1 \'.‘_ Tong dién tich san  248m? Sketchup
KA S8 ngudi s Duamtnso
NN phong ngu
ALY ' . . Doéng —
% Tén Hudng chinh Bie
et fa Dong Bic 12,080 m Hb so ban
aha Dbong Nam 9,780 m v& thi cong
Hinh 9. Vi tri cin biét thuy mo phéng Tay Nam 12,080 m
Tay Bic 9,780 m?
Dign  Maidée 'V
tehmdi Ngivdng 15,35 m?
Dién Doéng Bic 95,92 m?
tich Doéng Nam 75,08 m?
fuon Tay Nam 88,47 m?
®  TayBic  8012m’ o
Pong Bic 95,92 m? P
Dién Dong Nam 4,7 m?
2y e == e ey tich cura Téy Nam 21,31 m2
1 I, | Tay Bac 4,18 m?
[/ . - Ti 1¢
: = T —— kinh/  Toan céng trinh  11,3%
I=le 6 [—*8 6 tudng
= B Bl Pidu Fnongngusinh oo e pan
| - | hoa hoat v& thi cong
|2 J i~ 1 ‘ ! | Khong gian con lai  Khong
J i n
2 | = el ' Lop vo6 bao che cua biét thy co hé mai gom hai
MAT BANG TANG 1 MAT BANG TANG 2 loai chjnh la mai doc va mai bang. Mgii doc 117,15
m? chieém 89% lop ton trén hé li t6 va cau phong thep
it hop, dap tng yéu cau che chan, thoat nudc mua va

tao hinh kién triic cho cong trinh. Mai bang 11% con

| lai lé‘ban cong phia trén cac phong ngu, C}uqc chu
. | i tao bang BTCT day 150 mm, hoan thi¢n bang gach
[ ceramic nham. Tuong bao ngoai xdy gach day
khoang 210 mm, trat vira xi mang va son nudc. Hé
clra gom cira cudn tai gara va cac cira di, cira so sur
dung khung nhom day 1,4 mm két hop kinh tring
trong day 6,38 mm. Dién tich cira kinh dugc thong

MAT BANG TANG 3 ' MAT BANG MAI ké theo tirng hudng, véi téng dién tich kinh 1a 43,23
—_— @ i m?, trong d6 huong Tay Nam co ty 1¢ ctra 16n hon

Ghi chui: @ Prongkhach %) Ciuthang s0 voi cac hudng con lai. Ty 1€ ctra sO trén mé’pg
i) Phong ngu @ Khuvesinh 8 Gara (WWR) cia toan cong trinh dat khoang 11,3%, nam
@ Knubép 6 Tiénich 10 Mal ¢ mirc tuong dbi thap, phit hop v6i didu kién khi hau

néng am va c6 lgi cho viée kiém soat tai nhiét mat

Hinh 11. M3t biing layout cic ting ding trong qua trinh van hanh (Bang 3).
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3.1.3. Théng s6 hiéu ning

Céc thong sb hiéu ning ning lugng ciia cong
trinh biét thy dwoc xac dinh dua trén thong sé dic
tinh nhiét cta vat lidu, hé thdng diéu hoa khong khi
va hé thong chiéu sang theo ho so thiét ké, lam co
s& cho viée thiét 1ap mé hinh ning lugng trong
EDGE App.

Tu ciu tao vat li€u, cac thong ) dac trung vé
tinh nang nhiét dugc xac dinh thong qua hé s6 dan

céc thiét bi c6 cong suat thiét ké tir 9.000 dén 24.000
BTU/h, véi téng 6 6 bo diéu hoa. Hiéu suét nang
luong cua cac thiét bi duoc thé hién thong qua hé $6
hi€u qua nang lugng (COP), trong d6 COP cua ting
thiét bi dao dong tir 2,8 dén 3,1; COP trung binh cia
toan hé théng dat khoang 2,9, phan anh muc hiéu
suat phd bién ciia cac thiét bi diéu hoa dan dung hién
nay (Béang 4).

Bang 4. Hi¢u suit h¢ thong 1am mat

nhiét (1) theo quy dinh cia QCVN 09:2017/BXD Cong suat thiét S0 lwgng Ning suat  COP
1am dit liéu ddu vao cho md phong nang lugng trong ke (BTU/h) (B9) _ lanh (kW) (kW/kW)
EDGE App. Anh huong cua 16p hoan thi¢n bé mit 9.000 1 2,637 3,1
dugc xét thong qua chi s6 phan xa birc xa mat troi Thiét bi 12.000 2 3,516 3,1
(SRI), trong d6 son twong mau vang nhat c6 SRI = didu hoa 18.000 1 5,274 3
83 va mai ton mau do dam c6 SRI = 40. 24.000 2 . 7,032 2,8
Hé thdng didu hoa sir dung cac thiét bi diéu hoa COPTRUNGBINH(6b9) 2.9
cuc bd v6i nhiéu mirc cong suit khac nhau. Cu thé,
Bing 5. Cong suit chiéu sing
Chire niing Dién tich (m?) Loai S6 lwong Céng suit (W/m?)
Phong ngu 69,85 oW 19 2,44
Khu bép 10,28 OW 3 2,62
Phong in 16,09 oW 6 4,28
15,69 15W 1 3,44
Phong khach 19,65 IwW 6 32
oW 7
oA, oW 11
Tién ich 61,00 15W 4 4,08
18W 2
Ban cong 6,65 15W 3 13,53
Ciu thang 28,14 15W 6 1,06
Gara 20,65 A 2 3,48

Dbi vai hé thdng chiu sang, cong trinh st dung
chu yéu cac loai dén LED, bao g@)m den LED
downlight 9 W, dén ban an 15 W, dén Op tran 18 W
va dén tugp LED 1,2 m (18 W). Mat d6 cong suit
chiéu sang (LPD) duoc tinh toan cho tung khong
gian chirc nang trén co s& tong cong suat dén va dién
tich phong. Két qua cho thdy mat do chiéu sing
trong cac khong gian sinh hoat chinh nhu phong
ngu, phong khach, phong an va khu bép dao dong
trong khoang tir 2,4 dén 4,3 W/m2, phu hop véi xu
hudng sir dung dén trong nha ¢. Mot sé khu vyce dac
thu nhu ban cong c6 mat d6 cong suat chiéu sang
cao hon do yéu ciu chiéu sang ngoai troi (Bang 5).

3.2. Nghién ciru lwa chon Kich ban cai tao vat
liéu vé bao che

Hién trang (HT) la kich ban co s& cua nghién
cuu, bao gém dién tich, sb tﬁng, chiéu cao duoc thu
thap théng qua qua trinh khao sat két hop v6i hd so
ban vé thi cong. Tudng ngoai (210 mm) xay gach
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rong dét sét nung (A=0,52) trat 2 mat va son nudc
hoan thién trong — ngoai, mat ngoai twdng son mau
vang nhat. Mai gdbm 2 loai: mai ton (A=58) chiém
89%, voi céu tao gdbm 16p ton trén hé ciu phong — li
t6; 11% con lai 1a mai bang BTCT (A=1,55) day 150
mm va lat gach ceramic hoan thién. H¢ cura/kinh
khung nhdm, kinh tring trong day 6,38 mm. Kich
ban nay dwoc dung lam co s& dé so sanh v&i cac kich
ban khac. Cac kich ban cho vat liéu vo bao che dugc
st dung phu hop cho ving PBSCL dugc phan thanh
3 nhom: mai, tuong va h¢ ctra/kinh.

Kich ban cho mai gém: (M_1) thém 16p son
phan xa mau tring véi SRI =90, (M_2) thay thé vat
liu mai ton ban d4u thanh mai ngoi, (M_3) thém
16p gach rdng dé chong néng cho mai bang va cudi
cung 1a (M_4) dung x0p cach nhiét XPS cho ca hai
loai mai.

Kich ban cho tuong gém: (T_1) thém 16p son
phan xa mau trang voi SRI = 90 va thay doi vét liéu
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tuong tir gach rdng dat sét nung sang: gach bé tong
bot khi (T 2), gach bé tong chung khi ap AAC
(T_3), twong Panel (T_4) véi chidu day tuong van
giit nguyén cho tit ca cac kich ban.

Hién trang hé cua/kinh dang dugc st dung Ia
khung nhém, vét li¢u c6 do bén va kha nang tmyén
nhiét thdp hon so véi sat, thép. Do d6, nghién ciru
duoc thuc hién chi hudéng dén viéc cai thién hiéu
suat kinh. Kich ban thay dbi vét lidu kinh: (C_1)

Biang 6. Két qua md phéng cac kich ban

kinh 1 16p day 8,38 mm, (C_2) kinh 2 16p day 8,38
mm c6 16p dan va (C_3) kinh 2 16p véi 16p khi
Argon day 19 mm.

3.3. Mo phoéng kha niing tiét kiém

Kich ban hién trang (HT) dugc lua chon lam
méc so sanh, voi muc tiét kiém nang luong dat
4,22% va tiét kiém vat liéu dat 21,25% duoc déanh
gi4 theo EDGE. Két qua md phong cua céc kich ban
duoc thé hién ¢ (Bang 6).

Kich ban

Chi s6 tiét kiém ning lwgng

Chi so tiet kiém nwoc

4.22%TIET KIEM NANG LUONG

g

NANG LUONG
nl 21.25% Meets EDGE Material Standard

b= = fkwmmn’nam} m E
E' May bam H8 thng Sudi
- NéngluorgGiadinh  TruéngHop  Nanslrong Giddinh Quat
= Truong CoSér dambaoTiénnghi®  BuocCaiThién  dambac T énnghi™ Thiét bj Dang lanh Z:i Improved “m‘::?’
@ Quattrinvacust thong g ® Tingdusicing
= HT — — - e
Khung Cirasd
oo | i smm . . ® cicnoni
a4 ol s ® Tangtrunggian
1514 Tel Thidt bi thng dung khac ® Miinki
Ea B3 Nucndng w25 Tbrg Nptnn e
® Néudn Vit ligu kinh Cdra 8
17.05% TIET KIEM NANG LUONG iy E 21.25% Meets EDGE Material Standard M
—
CARBONTICH HOP
NangluongGiadinh  TruongHop  Nangluong Gia dinh e
TruongCoSs  dambaoTignnghi®  BuocCaiThién  dam bao Tién nghi® e Imgroved ® Tingdusicing
Hoan thign San
M 1 = ® Tuéngbao ngoi
— - - Khung Cira sé
=] - ® Cachnhigt
- ® Tang trunggian
1514 1_-61 ® Méinha
Tuong ngan ndi thét
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Kich ban Chi s6 tiét kiém ning lugng

Chi s0 tiet kiém nwoc
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Kich ban
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3.3.1. Vé nang lwong

Két qua cho thiy cac giai phap thay dbi vat liéu
vo bao che mang lai murc cai thién rd rét (Bang 7).
Trong d0, chi s tiét kiém niang luong so vé6i base
case Edge 1a chi s6 cua timg kich ban sau mé phong,
con ddi vai chi s tiét kiém nang lugng so vai hién
trang 1a chi s6 cua timg kich ban sau khi trir kich ban
hién trang.

Két qua nghién ctru cho thiy dugc cac kich ban
cho mai (M) c6 tac dong 16n dén murc tiét kiém ning
lwong, cao nhét 1a kich ban (M_4) dung xp cach
nhiét XPS tang 30,85% so véi hién trang, gitp cong
trinh dat EDGE Certified & muc nang lugng theo
danh gia cia EDGE, thip nhat 1a kich ban (M_3)
thém 16p gach rdng cho 11% mai bang chi ting thém
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0,54%, cac kich ban (M_1) (M_2) cho thiy kha ning
cai thién & muc twong doi, tang 12,83% ddi vai kich
ban dung son phan xa (M_1) va tang 14,40% o kich
ban mai lop ngdi (M_2).

Nguoc lai, cac kich ban cho kinh c6 muc cai
thién khong dang ké, mic du mé phong ca ba loai
kinh véi cac thong s6 hiéu nang khac nhau nhung lai
cho ra ciing mot két qua tiét kiém ning luong 1a
0,31% cho ca 3 truong hop (C_1), (C_2) va (C_3).
Mot phan do day 1a cong trinh biét thy ¢6 dién tich
kinh khong qué 16n nén mic di thay ddi kinh c6 hiéu
ning hon van khong gy tac dong 16n dén kha niang
tiét kiém nang luong cua cong trinh.

Céc kich ban cho tuong mang lai mc tiét kiém
nang lugng khong cao nhu mai. Hi¢u qua 1én nhat &
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tuong Panel (T 4) véi kha niang tiét kiém ting Nhin chung, két qua mo phong cho thay sy khac
4,39%, c6 mirc ting xap xi, d6 1a tuong gach bé tong biét dang ké giita cac kich ban. Cac giai phép cai tao
chung khi ap AAC (T _3) ting 4,25%. Tudng gach mai, dic biét 1a x5p XPS c6 tac dong 16n nhat dén
bé tong bot khi (T 2) chi cai thién thém 1.36% va kha nang tiét kiém nang lugng ting 30,85%, tiép dén

thdp nhét 1a tudng son phan xa (ting 0,57%).

1a cac giai phap cho tudng tang 0,57% - 4,39% va
mang lai hiéu qua tiét kiém thap nhat 1a nhom giai
phap cho kinh chi tang 0,31% ¢ cac kich ban.

Bang 7. Tﬁng hop — so sanh két qua mo phéng ning lwgng

Tiét kiém ning lwong

Kich 50 voi Mire Téac dong Chirng
A Mb ta vy dd tac  hinh thirc nhén
ban Base case Hién A iy .
dong kién truc EDGE
Edge trang
Tuwong: gach rong dat sét
nung
Madi: 89% mai tén
HT 11% mai béng BTCT 4,22% - - - Chua dat
Civa sé/kinh: Kinh 1 16p
6,38mm
M 1 Son phan xa SRI=90 17,05% 12,83% 2 Co Chua dat
M 2 89% mai lop ngoi 18,62% 14,40% 3 Co Chua dat
M_3  11% mdi BTCT, c6 gach rong 4,76% 0,54% 4 Khoéng Chua dat
I s A EDGE
M_4 Xop cach nhiét XPS 35,07% 30,85% 1 Khoéng Certified
T 1 Son phdn xa SRI=90 4,79% 0,57% 4 Co
T 2 Gach bé téng bot khi 5,58% 1,36% 3 Khong Chua dat
T3 Gach bé tong AAC 8,47% 4,25% 2 Khong ;
T 4 Tuong Panel 8,61% 4,39% 1 Khong
C1 Kinh 1 lop 8, 38mm 4,53% 0,31% 2 Khong
C 2  Kinh 2 I6p din PVB 8,38mm 4,53% 0,31% 2 Khong
Kinh 2 1ép c6 1op khi Argon Chua dat
C3 4,53% 0,31% 2 Khong

19mm

3.3.2. Vé vt liéu (nang heong tich hop trong
vt liéu)

Két qua mo phong cho phép phan loai cac kich
ban nghién ctru thanh ba nhoém chinh dya trén muc
d6 anh huong dén chi sb tiét kiém vat lidu so voi
hién trang (Bang 8). Trong d6, chi sb tiét kiém
ning luong so voi base case Edge 1a chi s6 cua
ting kich ban sau mo6 phong, con ddi véi chi sb tiét
kiém ning lugng so véi hién trang 1a chi sb cua
ting kich ban sau khi trir kich ban hién trang.

Nhom cac kich ban khong dugc EDGE ghi
nhan trong hang muyc vt liéu. Cu thé, cac kich ban
M _1 (son phan xa cho mai), T 1 (son phan xa cho
tuong), déu cho két qua tiét kiém vat liéu dat
21,25%, tuong duong hién trang. Diéu nay cho
thdy cac giai phap son phan xa c6 hidu qua ddi véi
ning lwong van hanh, nhung khong tac dong dén
nang luong tich hop trong vat li€u cia vo bao che.

Nhom céc kich ban bd sung 16p vat liéu cau
tao. Nhom nay bao gom cac giai phap lam tang
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khéi luwong hoac do phuc tap cua cAu kién, tir d6
lam giam hiéu qua tiét kiém vat liéu so v6i hién
trang. Cu thé, kich ban M_3 vaM_4 lam chi s tiét
kiém vat lidu 1an luot giam 0,24%, va 0,05%.
Trong khi do, kichban T_4 (tuong Panel) cho murc
giam 16n hon, 1én t6i 1,79%. Tuong tu, cac kich
kinh c6 chiéu day 16n hon hién trang déu lam giam
hiéu qua vat liéu. Trong d6, C_3 giam nhiéu nhat
(t6i 2,10%). Két qua nay cho thay viéc bo sung vat
lidu cdu tao, du cai thién cach nhiét, lai lam tang
lugng carbon tich hop, do d6 lam giam chi so tiét
kiém vat liéu.

Nhoém cac kich ban st dung vat li¢u hiéu qua
vé vong doi, phan anh 16 nhit cach tiép can danh
gia vat liéu cia EDGE, trong d6 wu tién cac vét
liéu c6 nang lugng ham chtra thép, tudi tho cao va
it tac dong dén moi truong. Két qua mo phong cho
thay kich ban M_2 (89% mai lop ngéi) cai thién
chi s tiét kiém vat liéu thém 2,30% so v6i hién
trang. Trong khi do, cac kich ban thay ddi vat lidu
tuong dat hi¢u qua vuot trgi, véi T 2 (tudong gach
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bé tong bot khi) dat muc ting 26,39% va T 3
(twong gach bé tong chung khi ap AAC) tang cao
nhéit 28,07%. Piéu nay cho thiy viéc thay thé vat
liéu truyén thdng c6 tic dong moi trudng 16n bang

cac vat li€u nhe, than thién moéi trudng va hiéu qua
ve vong doi co thé nang cao dang ké chi so tict
kiém vat liéu.

Bang 8. Tong hop — so sanh két qua md phéng vit liéu

Tiét ki¢m vat liéu

ot it Mt et Cuimg
ban Base case  Hién N . £ . EDGE
: dong kién truc
Edge trang
Twong: gach rong dat sét nung
Madi: 89% mdi ton
HT 11% mdi bang BTCT 21,25% - - - Chua dat
Civa sé/kinh: Kinh 1 16p
6,38mm
M 1 Son phan xa SRI=90 21,25%  0,00% 2 Co Chua dat
M 2 89% mai lop ngoi 23,55%  2,30% 1 Co Chua dat
M 3 11% mdai BTCT, ¢é gach rong 21,01%  -0,24% 4 Khong Chua dat
R L o o . EDGE
M 4 Xop cach nhiét XPS 21,20%  -0,05% 3 Khong Certificd
T 1 Son phadn xa SRI=90 21,25%  0,00% 3 Co
T 2 Gach bé tong bot khi 47,64% 260}39 2 Khong
28.07 Chua dat

T 3 Gach bé tong AAC 49,32% % 1 Khong
T 4 Tuong Panel 19,46% -1,79% 4 Khoéng
C1 Kinh 1 16p 8,38mm 20,92%  -0,33% 2 Khong
C2 Kinh 2 I6p dan PVB 8,38mm 20,92%  -0,33% 2 Khong

Kinh 2 16p ¢6 16p khi Argon Chua dat
C3 19mm 19,15%  -2,10% 3 Khong

3.3.3. T6 hop nhém kich ban t6i wu

Sau khi danh gia mirc d6 tac dong cua timg giai
phép riéng 1€, viéc lya chon va ket hop cac giai phap
¢6 hiéu qua cao nhét cua timg ciu kién da duoc tién
hanh dé xdy dyng nhom cac kich ban tdi wu. Trong
do6, kich ban TU 1 (M_4 + T 4 + C_1) duoc xac
dinh 1a phuong an mang lai hiéu qua tiét kiém ning
luong tang 1én dén35,61%, trong khi kich ban TU 2
(M_2+ T 3+ C_1) cho hiéu qua tiét kiém vat li¢u
tang cao nhét 1a 30,04%.

3.4. D& xuit giai phap

3.4.1. Kich ban dé xudt

Dit liéu chi phi trong nghién ciru duoc tong hop
tir don gia vat liéu thi truong, suat dau tu tham khao
va cac dinh mirc dy toan hién hanh, phu hop véi didu
kién khu vuc Pong bang song Ciru Long. Tét ca chi
phi dwoc quy ddi v& nam tham chiéu 2025 tai Vinh
Long nham dam bao tinh théng nhat khi so sanh.
Trén co s& do, cong trinh hién trang (HT) dugc khai
toan voi tong chi phi xay dung 1a 1.761.574 triéu
ddng. Cac gia dinh vé khoi lugng, nhan cong va van
chuyén duoc ap dung ddng nhit cho cac kich ban.
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Trong pham vi nghién ctru nay, viéc phan tich chi
phi vong doi (LCC) hodc ude lugng thoi gian hoan
von cho céc kich ban chua duge trién khai chi tiét
do han ché vé dir liéu van hanh dai han va céc gia
dinh lién quan dén bién dong gia nang luong, vong
doi thiét bi. Noi dung nay duoc dé xuét 1a hudng
nghién ctru tiép theo nham d4nh gia toan dién hon
hiéu qua kinh té cta cac giai phap.

O nhém kich ban cac giai phap riéng 1€, chi phi
ddu tu cho cac kich ban tang tr 0,2% dén 5,25%. Cu
thé, nhom kich ban cho mai vura c¢6 kha nang tiét
kiém ning luong cao vira c¢6 chi phi gia ting thép.
Trong d6, chi phi cao nhét 1a mai lgp ngoi (M_2)
tang 1,18%, cac kich ban con lai chi tang khoang
0,17% - 0,54% so v6i cong trinh hién trang. Cac giai
phap cho tuong tuy khong mang lai hidu qua vé tiét
kiém nang lugng cao nhu mai nhung day lai 1a cac
kich ban c6 hiéu qua cao vé vat lidu ciing nhu chi
phi, trong d6 twong Panel tang dén 5,25%, cac kich
ban con lai c6 chi phi tang tir 1,84% dén 2,49%, van
& murc cao so véi cac kich ban cho cdu kién khac.
Kich ban cho kinh ciing c6 chi phi gia ting déng ké,
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ngoai kich ban (C_1) chi tang 0,20% thi nhimg kich
ban con lai tang tir 1,05% dén 1,90% (Béang 9).

Bang 9. Chi phi du tw ban dau céac kich ban riéng 1é

Hi¢u qué tiét kigm so  Chi phi ddu  Chénh Chi phi
Kich ban v6i hién trang tw ban dau 1éch gia ting
Ning lugng Vit li¢u (don vi: triéu vnd)
Twong ngodi: gach dat nung
SO Sael o
HT Ag‘;’%‘g’z a/;’ o @22%)  (2125%)  1.761,574 ; i
Ciia s6: kinh 1 16p 6.38mm
Kich ban
M_1 Son phdn xa SRI=90 12,83% 0,00%  1.771,023 9,449  0,54%
M 2 89% mdi lop ngoi 14,40% 2,30% 1782410 20,836  1,18%
M 3 11% mdi BTCT, ¢6 gach réng 0,54% 024% 1764656 3,082  0.17%
M 4 X6p cach nhiét XPS 30,85% 0,05%  1.765407 3,833 0,22%
T 1 Son phdn xa SRI=90 0,57% 0,00%  1,794.065 32,491  1,84%
T 2 Gach bé tong bot khi 1,36% 2639%  1.805272 43,698  2,48%
T3 (CGachbe ””ﬁg’””’g khi ap 4,25% 28,07%  1.805,518 43,944  249%
T 4 Tuong Panel 4,39% -1,79%  1.853,980 92,406  5,25%
Cc1 Kinh 1 I6p 8.38mm 0,31% 0,33% 1765027 3,453 0,20%
C 2 Kinh 2 I6p dén PVB 8.38mm 0,31% 0,33%  1.780,076 18,502  1,05%
c3  Kinhhop2lop cé lop khi 0,31% 2,10% 1795124 33,550  1,90%

Argon 19mm

Trén co so cac kich ban t6i ru (TU), cac kich ban
dd duge d& xudt (DX) nhim cin bang giita ning
luong, vat li€u va chi phi dau tu. Trong d6, DX 1
(M_4+ T 3+ C_1) c6 muc tiét kiém niang lugng
tang 35,24% tuwong duong kich ban TU 1 (35,61%),
déng thoi dat kha ning tiét kiém vat liéu tdng
27,68% gan bang kich ban TU_2 (30,04%), nhung
v6i chi phi dau tu thap hon déng ké, chi tang 2,91%
so v6i nhom kich ban tbi wu (TU) (5,66% ¢ TU_1
va 3,87% & TU 2). Piéu nay cho thay DX 1 la
phuong an can bang, c6 thé ap dung linh hoat cho
tat ca cdu kién. Bén canh d6, DX 2 (M_4+ T 3)la
phuong an tbi gian, tap trung vao cac giai phap co
hiéu qua cao nhat vé nang lugng, vat liéu véi chi phi
thip ma khong can can thiép toan bd 16p vo cong
trinh. Kha nang tiét kiém ning luong chi ting
34,93%, khong cao bang DX _1, nhung lai cho hiéu
qua cao hon & vat liéu 28,02% va chi phi chi tang
thém 2,71% (Bang 10).

Két qua mo phong cho thy kich ban DX _1 va
DX 2 dat khoang 34,93 — 35,24% tiét kiém ning
luwong va 27,68 — 28,02% tiét kiém nang lugng tich
hop véi chi phi tang 2,71 — 2,91% dat trang thai can
bang t6i wu do tac dong dong thoi dén hé sb truyén
nhiét tong thé (U-value) cta 16p vo bao che. Cu thé,
v6i tim cach nhiét XPS day 50 mm c6 hé s6 din
nhiét thap (A =~ 0,028 W/mK) duoc b tri bén dudi
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méi ton gitp giam ddng ké hé sd truyén nhiét U-
value mai tr 7,06 W/m?K con 0,52 W/m?K, tir 4o
ct giam phﬁn 16n buc xa nhiét xam nhép. Déi véi
tuong, viée sit dung gach AAC véi hé s6 dan nhiét
thap A =~ 0,153 W/mK) gitip giam U-value tudng
xudng con 0,71 W/m?K so véi 1,7 W/m?K cua tudng
gach dat nung. Pong thoi, nho cau tric rong va khdi
luong thé tich thap, han ché tich nhiét va phat nhiét
tré. Trong khi d6, kinh 1 16p van duoc giit lai do ty
1¢ tuong - ctra sé/kinh & muc trung binh (11,29%)
nén tai nhiét qua kinh khong chiém uu thé. Néu thay
bang kinh hai 16p (kinh ¢6 16p dan hodc kinh hop)
tuy co giup gidm tdi nhi€t nhung mirc cai thién
khong dang ké so véi chi phi dau tu ting thém, nén
chua thyc sy hiéu qua v& mat kinh té. Do d9, t6 hop
nay t6i uu theo nguyén Iy: giam manh U- value ¢ cdc
cau kién dién tich 16n (mai, tudong) — noi quyét dinh
tong tai nhiét, van chap nhan U-value cao hon & cau
kién dién tich nho (kinh) & dam bao hiéu qua chi
phi. Tuy nhién, diém t5i wu nay ¢ gii han. Khi ty
1¢ cira s6 trén tuong (WWR) ting cao (>40%) hoic
mat ding chiu btc xa 16n (hudéng Tay — Tay Nam),
tai nhiét qua kinh cao tr¢ thanh thanh phan chi phdi,
khi d6 can chuyén sang kinh hiéu suat cao. Do d6,
giai phap nay phit hop nhit v6i nha & thap tang ving
néng am c¢6 WWR trung binh.
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Bing 10. Chi phi diu tw ban diu ciia cac kich ban t6i wu va dé xuit

Hiéu qua tiét kim so  Chiphididu  Chénh oA
. . véi hién trang tw ban diu léch T l,(? c.hl
Kich ban Nang phi gia
! Vit liéu (don vi: triéu vnd) ting
uong
Twong ngodi: gach dat
nung
s S
HT Ag‘;’%‘g’z a/;’ o @22%) (2125%)  1.761,574 : :
Civa s6: kinh 1 16p
6,38mm
Kich bén
Mi: Xop cdach nhiét XPS
TU_1 Tuwong: Panel 35,61% 2,17%  1.861,266 99,692 5,66%
Kinh: Kinh 1 lop 8,38mm
Mai: 89% mai lop ngoi
Tu 2  Twoms: jjcch be tong 18,76%  30,04%  1.829,807 68,233 3,87%
Kinh: Kinh 1 lop 8,38mm
Mai: Xop cach nhiét XPS
pDx_1  [womg: jjccf‘ bé tong 3524%  27,68%  1.812,805 51,23 2,91%
Kinh: Kinh 1 lop 8,38mm
Mi: Xop cdach nhiét XPS
DX 2 Twong: Gach bé tong 34,93%  28,02%  1.809,351 47,78 2,71%

AAC

Xét vé phat thai CO,, v6i muc tiét kiém khoang
34,93 —35,24% nang lugng st dung, lwong dién ti€u
thu cho lam mat giam tuong ing, kéo theo giam phat
thai CO, van hanh theo hé s6 phat thai ludi dién Viét
Nam. Dong thoi, viée giam khoang 27,68 — 28,02%
ning lugng tich hop cho thiy tong ning lugng sir
dung trong vong doi vat lidu cling dugc cat giam, tir
d6 lam giam phat thai CO, tich hgp trong giai doan
xdy dyng. Diéu nay cho thay kich ban khong chi
hiéu qua vé nang lugng va chi phi ma con ¢ y nghia
trong giam phat thai carbon, phu hgp v6i dinh hudng
cong trinh hiéu qua nang lugng va muyc tiéu Net Zero
theo hé théng EDGE. Do dé, két qua nghién ciru gop
phan khing dinh ring viéc tdi wu héa 16p vo bao che
theo hudng can bang giita hiéu qua ning lugng, chi
phi dau tu va phat thai carbon 14 hoan toan kha thi
d6i v&inha o thip tang, cu thé 1a biét thy tai khu vuc
DPBSCL, dong thoi phu hop véi dinh huéng cong
trinh hi¢u qua nang lugng va muc ti€u giam phat thai
theo cac tiéu chi ctia hé thdng EDGE.

3.4.2. Kha nang ap dung vao thie té

Trong kich ban téng hop DX_1 va DX 2, cic
giai phap vt liéu bao che gdm mai sir dung 16p cach
nhiét xbp XPS, tuong xay gach bé tong khi chung
ap (AAC) va hé cua kinh 1 16p day 8,38 mm dugc
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Iira chon theo nguyén tic hiéu qua — kha thi — chi phi
hop 1y, thay vi tdi uu k¥ thuat thuan tay, khong chi
dua trén két qua mé phong EDGE ma con xét dén
diéu kién xdy dung thuc té tai khu vuc ddng bing
song Ctru Long. Cu thé, vat liéu XPS hién da dugc
sir dung tuong dbi phd bién trong thi cong mai dan
dung, c6 vu diém nhe, d& 13p dat va phu hop véi cac
giai phap cai tao ma khong 1am ting déng ké tai
trong cong trinh. Gach AAC cling da c6 mat trén thi
truong Viét Nam voi wu diém cach nhiét t6t va giam
tai trong két cdu, tuy nhién viéc thi cong doi hoi
kiém soat ky thuat vé lién két, chéng niit va hoan
thién bé mat nhdm han ché thdm nudc trong didu
kién khi hau nong am. Déi véi kinh don 8,38 mm,
day la giai phap c6 tinh kha thi cao do dé tiép can,
chi phi hop 1y va khong lam thay d6i dang ké thiét
ké kién triic hién hitu, phu hop voi dic diém nha &
biét thy trong khu vuc nghién ciru.

Vé khia canh st dung, cac giai phap trong DX1
va DX2 cho thay tiém nang cai thién dang ké tién
nghi nhiét trong nha. Két qua mo phong EDGE cho
thdy viéc ting cuong cach nhiét mai bang cach nhiét
XPS va st dung tudng AAC gitp giam hé sd truyén
nhiét ctia 16p vo bao che, tir 6 han ché dong nhiét
xam nhap vao khong gian bén trong. Diéu nay gop
phan 1am giam tai lam mét va nhu cau sir dung ning
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lwong cho diéu hoa khong khi. Dong thoi, nhiét do
bé mit bén trong ciia mai va tuong dugc cai thién
theo hudng giam tich nhiét vao ban ngay va giam
burc xa nhiét vé phia khong gian ¢, qua d6 nang cao
cam gidc tién nghi cho nguoi s dung. Nhu vay, kich
ban DX _1 va DX_2 khong chi dat hi¢u qua vé tiét
kiém ning luong ma con c6 ¥ nghia thyc tién trong
viéc nang cao chat lugng méi truong séng, dong thoi
dam bao tinh kha thi khi 4p dung trong diéu kién xay
dung phd bién tai dia phuong.

4. KET QUA VA THAO LUAN

Két qua nghién ciru da 1am 16 vai tro cia 16p vo
bao che, trong do viéc ti wu vat liéu, dic biét 1a mai
va tuong gop phan cai thién dang ké hiéu qua tiét
kiém nang lugng va nang lugng tich hop trong vat
liéu. Cu thé, phuong an DX 1 dat mic cai thién
nang lugng 35,24% va vat li¢u 27,68% nhung chi
phi dau tu ting 2,91%, trong khi phuong 4n DX2 dat
mtc cai thién nang lugng 34,93% va vat li¢u
28,02% véi chi phi ting thap hon, khoang 2,71%.
Céc két qua nay cho thay céac giai phap két hop giira
céc thanh phan cua 16p vo mang lai hiéu qua cao hon
s0 v6i ap dung riéng 1é, tuy nhién mot s phuong an
t6i wu van di kém véi chi phi dau tu ban dau ting
cao. Trén co s& d6, nhom giai phap can bang gilia
hiéu qua nang luong, tac dong vt liéu va chi phi dau
tu da duoc de xudt, gop phan ning cao tinh kha thi
trong thuc té.

Két qua ciia nghién ctru cung cép co sd khoa hoc
cho lya chon vat liu va giai phép thiét ké 16p vo bao
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che phu hop v&i diéu kién khi hau, qua d6 gop phan
giam ti€u thy nang lugng, ha chi phi van hanh va
dinh hudng st dung vat liéu than thién véi moi
truong. Pay 13 co s¢ quan trong hudng t6i phat trién
nha & bén vimg trong bdi canh Viét Nam hién nay.

Viéc thuc hién nghién ciru nay con mét ) han
ché. Pham vi khao sat chi dya trén mot mau biét thy
dién hinh nén chua phan anh day du cac loai hinh
nha ¢. Dir li€u khi hau st dung trong EDGE App
dugc 1ay tir thanh ph Can Tho — dai dién cho ving
DPodng bang song Ctru Long — nhdm phan 4nh dic
trung khi hau tuong déng v6i Vinh Long; tuy nhién
cach tiép can nay chua thé hién dugce cac bién thién
vi khi hau cu thé theo tung vi tri. Ngoai ra, viéc xem
xét cam nhan tién nghi nhiét cua nguoi st dyng va
su thay d6i trong hanh vi van hanh hé théng diéu hoa
van chua duogc thyc hién, day 1a nhiing yéu td c6 thé
anh huong dang ké dén muc tiéu thu niang luong
thyc té ciia cong trinh.

T cac han che trén, cac hudng phat trlen tiép
theo duoc dé xuat bao gdm: viéc khao sat can duoc
md rong trén nhiéu miu biét thu va cac loai hinh nha
& khac nham tang tinh dai dién; dir liéu khi hau chi
tiét hon can duogc str dung, cd thé tich hop dit liéu do
dac thuc té hodc mo hinh vi khi hau dia phuong.
Ddng thoi, viéc khao sat ngudi sir dung can duge
thuc hién dé danh gia tién nghi nhiét va hanh vi su
dung nang lugng. Ngoai ra, viéc phan tich chi phi —
loi ich theo vong doi cong trinh ciing can duoc tién
hanh dé d4nh gia toan dién hon hiéu qua kinh té va
moi trudng cla cc giai phap dé xuét.
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