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Tém tat

Bai bao trinh bay mot phuong phap tich hop chinh sach—dit liéu—thuc hanh dé phat trién mé hinh c6ng trinh trung hoa carbon
cho Viét Nam. M6 hinh nay dua trén dénh gi4 carbon toan bd vong doi trong khudn khé Sang kién Muc tiéu Dya trén Khoa
hoc (SBTi) ctia Hoi ddng Cong trinh Xanh Thé gioi (WGBC). Phuong phap nghién ctru gdm: tong hop kinh nghiém xdy
dyng mé hinh cong trinh trung hoa carbon ciia cic nude phét trién nhur Vwong quéc Anh, Uc, Canada; danh gi kha ning
ap dung céc giai phap giam carbon theo vong doi trong didu kién Viét Nam; va xdy dung so do tiép can mé hinh cong trinh
trung hoa carbon 1am co s& cho 16 trinh 2035-2050 trong bbi canh chua ¢ dinh mirc st dung ning luong va phat thai khi
nha kinh ciia céc loai hinh céng trinh. Phuong phép 1dp mo hinh gitip x4c dinh “gii han kép” v& phat thai carbon van hanh
va carbon ham chira. Phan tich tiém niing giam phat thai carbon ham chira vong doi ciia cong trinh théng qua cac giai phap
thiét k& 14 co s& dé xuit xay dung cac dinh mirc kinh té k¥ thudt, gop phin hién thyc hoa cac myc tidu giam phat thai khi
nha kinh trong linh vyc xay dung tai Viét Nam.

Tir khoa: cong trinh trung hoa carbon (NZCB); khi nha kinh (GHG); danh gid vong doi (LCA); carbon van hanh; carbon
ham chura.

APPROACH TO NET ZERO CARBON BUILDING MODEL IN THE CONTEXT OF VIETNAM
Abstract

This paper presents an integrated policy-data-practice approach to developing a carbon-neutral building model for Vietnam.
The model is based on a whole life cycle carbon assessment in The Science Based Targets initiative framework (SBTi) of
World Green Building Council (WGBC). The research methodology includes: synthesizing the experiences of developed
countries such as the United Kingdom, Australia, and Canada in building carbon-neutral models; assessing the applicability
of life cycle carbon reduction solutions within the Vietnamese context; and developing a carbon-neutral building model
approach to serve as a basis for the 2035-2050 roadmap, especially given the lack of benchmarks for energy consumption
and greenhouse gas (GHG) emissions for different building types. The modeling approach proposed will help to establish
a “dual limit” for operational emissions and embodied emissions. Analyzing the potential to reduce whole life cycle em-
bodied carbon through design solutions provides a basis for proposing technical-economic benchmarks, contributing to the
realization of GHG emission reduction goals in Vietnam’s building sector.

Keywords: net zero carbon building; greenhouse gases; life cycle assessment; operational carbon; embodied carbon.
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1. Giédi thiéu
Hién nay, bién d6i khi hau dang trd thanh mot thach thire nghiém trong, tac dong sau rong téi moi
linh vuc phat trién, trong d6 c6 nganh xay dung. Theo bao cdo Hién trang toan cau vé xdy dung va toa
nha nim 2023 ctia Chuong trinh Méi truong Lién Hop Qubc (UNEP), linh vyc xdy dung (bao gém
ca xay dung va van hanh cong trinh) chiém t&i 37% tong lwong phat thai carbon lién quan dén ning
lugng toan cau trong nim 2022 [1]. Con s nay s& tiép tuc ting do toc do do thi hoa va phat trién co
so ha tang & mdi quéc gia, didc biét 1a cac nude dang phat trién. Do d6, nganh xdy dung dugc xem 1a
mot trong nhitng linh vuc then chdt dé dat duge cac muc tiéu phat thai rong béng “0” theo Théa thuan
Paris (2015).

*Tac gia dai dién. Pja chi e-mail: anhnt3@huce.edu.vn (Anh, N. T.)
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La mot qudc gia dang phat trién, méi chi trai qua hon ba thap ky cong nghiép hoa va chiu tac dong
nghiém trong cua bién ddi khi hau, Viét Nam d3 thé hién trach nhiém qua cac cam két quéc té ung
pho véi bién d6i khi hau. Cu thé, Luat Bao vé méi truong nim 2020 di danh riéng mot chuong quy
dinh vé ng ph6 bién doi khi hau. Tai COP26 (2021), Chinh pha Viét Nam cam két dat phat thai rong
bang 0 vao nim 2050 va sau d6 phé duyét Chién luoc qudc gia vé bién ddi khi hau (2022), ban hanh
Nghi dinh 06/2022/ND-CP: Quy dinh giam nhe phat thai khi nha kinh va bao vé tang 6-don, va Péng
gop do qudc gia tr quyét dinh (NDC) nam 2022.

Thuc hién nhiém vu dugc giao tir Chinh phu di voi cac cam két qudc té, Bo Xay dung da ban
hanh Quyét dinh s6 385/QD-BXD niam 2022 Phé duyét ké hoach hanh dong ctia nganh xay dung g
pho véi bién d6i khi hau giai doan 2022-3030, tim nhin dén nam 2050. Theo Quyét dinh nay, nghién
ctru xay dung mé hinh céng trinh xay dung khong phat thai carbon cho mét sb loai cong trinh 1a mot
trong cac nhiém vu gidm nhe phat thai khi nha kinh cua nganh x8y dung trong giai doan 2022-2025.
Hién nay, cac nd luc giam nhe phat thai khi nha kinh cho cong trinh x4y dung méi ding & cac giai
phap roi rac nhu nang cao hiéu qua nang lugng, su dung vat liéu xanh, tich hop nang luong tai tao
hoc 4p dung chiing chi cong trinh xanh (LEED, LOTUS, EDGE, ...) [2-4], van dang thiéu mot cach
tiép cén mang tinh hé thong va lién nganh c6 thé ap dung & quy mé 16n [5—7]. Do d6, nghién ciru nay
dé xuat mot mo hinh cong trinh trung hoa carbon phit hop véi diéu kién Viét Nam, tich hop dong thoi
ba yéu td: chinh sach, dit liéu va thyc tién. Kinh nghiém tir cdc quéc gia nhu Vwong qubc Anh (UK),
Uc va Canada cho thiy, viéc trién khai thanh cong mé hinh cong trinh trung hoa carbon can dua trén
phan tich co sd dit liéu theo quan diém vong doi (LCA/LCC), cac bd cong cu ky thuat chuyén dung,
hé thong kiém dinh carbon, va khung chinh sach hd trg. Viét Nam c6 thé hoc tap cac kinh nghiém
nay va diéu chinh dé phu hop véi diéu kién khi hau, cong ngh¢ k¥ thuat, kinh té va nguén Ivc hién co
nham tao dong luc d6i mai nganh xay dung hudng tdi phat trién bén viing.

2. Téng quan mé hinh cong trinh trung hoa carbon trén thé gisi
2.1. Nguyén tdc tiép cdn mé hinh céng trinh trung hoa carbon

Khai niém “codng trinh trung hoa carbon” (carbon-neutral building hodc net-zero carbon building)
duogc hinh thanh trong thap nién gan ddy, gin lién voi xu thé giam phat thai khi nha kinh va muc tiéu
phat thai rong bang “0”. Theo Hoi dong Cong trinh Xanh Thé giéi (WGBC, 2019), cong trinh trung
hoa carbon 14 cong trinh “c hidu suét ning lugng cao, dugc cung cip hoan toan boi niang luong tai tao
tai chd hodc ngoai hién trudng, va luong phat thai carbon con lai dugce bu trir dé dat can béng carbon
rong hang nim”. Dinh nghia nay dit trong tim vao carbon van hanh (operational carbon), tuy nhién
gan day WGBC (2021-2023) da md rong pham vi sang carbon toan vong doi (Whole Life Carbon),
bao gom phat thai tir vat liéu, thi cong, bao tri va thdo d&. Twong tw, Hoi ddng Cong trinh Xanh Vuong
qudc Anh (UKGBC, 2019) dinh nghia cong trinh trung hoa carbon 1a “cong trinh c6 téng lwong phat
thai carbon béng 0 hoac am trong giai doan van hanh hodc toan bd vong doi, dat dugc thong qua két
hop gilta hi¢u qua nang luong, nang luong tai tao va bu tru carbon”. UKGBC phan tach hai pham vi
r0 rang: trung hoa carbon nang luong van hanh va trung hoa carbon trong xay dung.

Heé thong chimg nhan LEED Zero Carbon ctia Hoi dong Cong trinh Xanh Hoa Ky (USGBC, 2018)
xé4c dinh cong trinh trung hoa carbon 1a cong trinh ¢ phat thai carbon rong bang 0 tir tiéu thu nang
luong va phuong thirc di chuyén giao thong ciia ngudi sir dung cong trinh, duoc ching minh bang dir
liéu thuc té trong vong 12 thang va duoc hd trg boi nang luong tai tao cting cc bién phap bu trir dugc
thAm dinh. Trong khi d6, t6 chitct BREEAM/BRE (2021) tiép can theo huéng can bang gitra luong
carbon phat thai va lugng khi nha kinh loai bo khéi khi quyén, nhan manh yéu t6 giam phat thai sau
va loai bé dang tin cay, thay vi chi dya vao co ché bu trir carbon.
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Tiéu chuin ISO 14068-1:2023 dinh nghia trung hoa carbon dat dugc khi luong phat thai khi nha
kinh lién quan dén mot to chuc, san phém hodc hoat dong dugc can b?mg voi luong loai bd tuwong
duong trong mot giai doan x4c dinh, tuan thi cic nguyén tic lugng hoa, giam thiéu, bu trir va thim
dinh ddc 1ap. Nghi dinh thu khi nha kinh (GHG Protocol) do Vién Tai nguyén Thé giéi (WRI) va Hoi
ddng Doanh nghiép Thé gidi vi Sy phat trién Bén viing (WBCSD) phét trién di cung cip co sé dé xac
dinh pham vi phat thai, phuong phép tinh toan va nguyén tic béo cao phat thai, va duoc sir dung phd
bién trong tat ca cac hé thong chimg nhan cong trinh trung hoa carbon hién nay.

Nhu Vﬁy, du c6 sy khac biét trong pham vi va phuong phép tiép can, cac to chirc qudc té déu
thong nhat rang cong trinh trung hoa carbon phai dap ing bbn nguyén tic c6t 16i: (1) giam phat thai
tai ngudn thong qua t6i wu hoa thiét ké va vat liéu; (2) sir dung nang luong tai tao trong van hanh; (3)
bu trir hodc loai bd Iugng carbon con lai bang cac co ché dang tin cay; va (4) thdm dinh — béo cdo
minh bach theo tiéu chudn qubc té (ISO 14068, GHG Protocol). Nhe d6, khai niém “cong trinh trung
hoa carbon” khong chi 1a muc tiéu k¥ thuat trong linh vyc xay dung xanh, ma con 1a cong cu chién
lugc hudng tdi qua trinh khir carbon toan nganh xay dung.

Mo hinh céng trinh trung hoa carbon hién dang duoc nhiéu qubc gia nghién ciru va phat trién dya
trén dinh nghia cia WGBC. Dé dat duoc trung hoa carbon trén toan bd vong doi, cong trinh can dat
duge nd luc giam phat thai carbon van hanh va carbon ham chira, sir dung nang luong tai tao tai chd
va ngoai khu dat xay dung cong trinh [8]. WGBC ciing dua ra cac muc tiéu giam phat thai carbon
cho nam 2030 va 2050 (Bang 1), dong thoi cong nhan vai trd cia bu trir carbon nhu mot phan cua
qué trinh chuyén d6i sang khong carbon. Theo Tiéu chuan Net Zero (2021) ctia T chirc Sang kién
Muc ti€u dya trén Khoa hoc (SBTi) [9], dé duoc cong nhan 1a céng trinh trung hoa carbon, can giam
it nhat 90% tong lugng phat thai carbon vong doi, phan con lai dwoc bu trir théng qua cac du an loai
b6 carbon. Piéu nay doi hoi phuong phép thiét ké sang tao, t6i wu hoa hidu suit va hop tac toan dién
trong nhéom du an [8, 10, 11].

Tiéu chudn BS EN 15978:2011 chia phat thai carbon vong doi cong trinh theo bén giai doan
(Hinh 1), bao gdm carbon van hanh (B6-B7) va carbon ham chira (A1-AS5, B1-B5, C, D). Hién nay
hau hét cac nude trén thé gidi dang tap trung giam carbon ham chta & giai doan trudc van hanh
(A1-A5) va giam carbon nang lugng van hanh (B6) [12]. Viéc tinh toan gidm phat thai carbon toan
vong doi cong trinh chi dugce xem xét khi chinh sach va nén tang k¥ thuat dugc hoan thién trong twong
lai. UKGBC di cong b 16 trinh giam phat thai trong giai doan trudc van hanh (A1-A5) va van hanh
(B6), dong thoi hudng toi danh gid phat thai carbon toan bd vong doi cong trinh.
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Tién van hanh | Van hanh
Cdng trinh ! Céng trinh
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Hinh 1. Ba pham vi phat thai carbon cua cong trinh theo BS EN 15978:2011 [12]
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Bang 1. Muyc tiéu trung hoa carbon cho coéng trinh ciia WorldGBC [13]

Moc Muc ti€u giam carbon ham chira Muc ti€u giam carbon
thoi gian tién van hanh van hanh

2030 Tat ca cac cong trinh xdy mai, cong trinh cai  Tét ca cac cong trinh xdy mai dat “net
tao va ha tang giam it nhat 40% carbon ham  zero” trong phat thai carbon van hanh.
chira dé giam carbon truée van hanh (A1-A5).

2050 Tat ca cac cong trinh xdy moi, cong trinh cai Tt ca cac cong trinh (bao gdm cong
tao va ha tang dat “net zero” trong phat thai trinh hién hiru) dat “net zero” trong
carbon ham chra. phat thai carbon van hanh.

2.2. Phuwong phap Paris Proof xac dinh gioi han phat thdi carbon van hanh

Phuong phap Paris Proof do Hoi dong Cong trinh Xanh Ha Lan phat trién. Phuong phap nay dua
ra Iy thuyét xac dinh gi6i han phat thai carbon van hanh véi gia dinh rang dén ndm 2050, toan bo nén
kinh té s& dugc cung cip ning lugng carbon thap (Hinh 2), vi du: ning lugng tai tao va hat nhan véi
diéu kién:

Nhu cdu ning lugng = Ngudn cung ning luong carbon thap sin c6 nam 2050 @)

Nhu vay, can ap dung cac bién phap tiét kiém nang luong dé giam tong nhu cau. Phan nang lugng
carbon thap trong twong lai s& dugc phan b theo timg linh vuc, va cho timg loai hinh cong trinh
can cu theo ty 1€ st dung nang lugng hi¢n tai dé xac dinh muc tiéu thu nang lwong hang nam tdi da
(kWh/m?/nam). Phuong phap Paris Proof gia dinh ring co ciu tiéu thu ning luong ciia timg linh vuc
s& khong thay d6i dén 2050, véi tac dong ting/giam dugc bu trir bang bién phép cai thién hiéu qua
nhd ddi mai cong nghé. Phuong phap nay c6 thé xac dinh ty 186 ma nén kinh té cin giam nhu cau
nang luong vao ndm 2050, nhu UK sé& can giam khoang 60%. Du ton tai nhiéu yéu t6 chua chic chin,
phuong phép Paris Proof van dugc ap dung & UK va Uc do kha ning tao khung tham chiéu linh hoat,
két ndi chinh sach — quan 1y — cong nghé, va diéu chinh chién lugce nang lwong theo muc tiéu giam
phat thai [14].

....... > Téng nhu cau ndng lugng cua
10007, Vuang Quéc Anh

— T6ng ngudn cung ning lugng carbon
rong bang 0 clia Vuong Qudc Anh
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Hinh 2. Téng nhu ciu ning lugng ciia UK sé& dugce dam bao boi ngudn ning lwong carbon thap vao 2050 [13]

2.3. Phwong phdp tiép cdn mé hinh céng trinh trung hoa carbon ciia Canada, UK va Uc

Tai Canada, UK va Uc, md hinh cong trinh trung hoa carbon dugc phat trién theo hudng tiép can
k¥ thuat - ”dién hinh h6éa theo quy chuan hodc tiéu chuan thiet ke cho tirng loai hinh. Bang 2 tong hop
phan tich phuong phap tiép can tir ba qudc gia nay.
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Bang 2. So sanh phuong phap luén xay dung mo hinh cong trinh trung hoa carbon ciia CaGBC va UKGBC

Quéc gia

Mo ta phuong phap luan

Nhan dinh

Canada
[15]

- M6 hinh gia dinh theo quy mé va s tang
dién hinh (7 mau thiét ké cho 5 loai cong
trinh) cho 6 vung khi hau. M6 hinh co
sO tuan thi Quy chuan qudc gia vé ning
lugng cho toéa nha (NECB-2011), vung khi
hau co s 1a Toronto.

- Véi mdi miu dién hinh nguyén ban, ap
dung mot bo bién phap giam carbon théng
nhét theo cac loai hinh céng trinh va khong
duoc tdi wu hoa dé phéan anh sy khac biét
vé thoi tiét va cudng do carbon cua ludi
dién.

- Phéan tich cac mé hinh trung hoa nang
lugng va hiéu qua kinh té theo chi phi
vong doi trong 25 nam.

a. Uu diém:

- Cach tiép can ndy thé hién nd lyc tot nhat
v6i mot loai hinh cong trinh, trong mot
vung khi hau nhat dinh, va khong yéu cau
phai tudn thi muc tiéu phat thai va phan
bd han ngach quéc gia, do d6 phu hop ap
dung khi quéc gia chua hoan thién kiém
ké khi nha kinh ciing nhu chua c6 phan bd
han ngach carbon trong xay dung.

- Phén tich chi tiét chi phi vong doi giap
nhan biét cac nd lyc trung hoa carbon tur
som. Néu trién khai mudn c6 thé phai ganh
thém chi phi giam phat thai carbon tang
theo thoi gian.

b. Nhuoc diém:

- Cac md hinh c6 thé khong hiéu qua cho
cac vung khi hau khac ngoai ving khi hau
co sé (Toronto).

- Khong tinh dén phat thai carbon ham
chira trude van hanh (A1-AS5).

UK theo
LETI,
RIBA,
UKGBC
(Paris

proof)
[14, 16]

- Tiép can theo phuong phap TOP-DOWN
va BOTOM UP.

- Khong theo vung khi hau.

- Phan tich tap trung vao hai chi s6: (i) Phat
thai carbon trudc van hanh va (ii) Phat thai
carbon nang luong van hanh.

- M0 hinh cong trinh trung hoa carbon
duoc danh gia dat/khong dat theo hai kich
ban bién d6i khi hau: kich ban trung gian
nam 2025 va mé rong nam 2030.

- Phan tich chi phi vong doi.

a. Uu diém:

- M6 hinh dugc xay dung theo EN15978
va ¢6 co so kha thi trong tinh toan va thiét
ké theo 1 trinh.

- Mbi thé loai cong trinh phan anh mot
chién lugc thiét ké riéng phu thudc yéu cau
nd luc dé dat muc tiéu trung hoa carbon
theo han nganh phat thai.

b. Nhuoge diém:

- Kho ap dung ddi véi qudc gia chua hoan
thanh kiém ké khi nha kinh cho cong trinh
xay dung, chua thyc hién phén bd han
ngach phat thai khi nha kinh cho tirng loai
hinh cong trinh.

Uc [17,
18]

Theo phuong phap Whole life carbon as-
sessment ctia UK [19] - cach tiép can mb
hinh toan dién (TOP-DOWN va BOTOM
UP) dé dua ra co sé dinh mic giup dinh
huéng muc tiéu giam carbon trong ngin
han, trung va dai han.

Tuong tu UK
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3. P& xuit phwong phap tiép cAn mé hinh trung hoa carbon cho Viét Nam
3.1. Phdn tich tiém ndang phat trién mé hinh cong trinh trung hoa carbon tai Viét Nam

Theo Nghi dinh 06/2022/ND-CP, Viét Nam dit muc tiéu giam it nhat 563,8 triéu tin CO, tuong
duong CO,(td) vao nam 2030 so vdi kich ban thong thudng (BAU), trong d6 linh vuc xay dung can
giam 74,3 triéu tin CO,(td), chii yéu tap trung vao vat liéu xay dung, chwa bao gdm céac cong trinh
xdy dung. Quyét dinh 13/2024/QD-TTg va Nghi dinh 119/2025/ND-CP da lam rd pham vi kiém ké
khi nha kinh, co ché tin chi carbon, quy trinh do dac-bao c4o-thAm dinh (MRYV) giam nhe phat thai khi
nha kinh, tao nén tang phap 1y cho trién khai ké hoach trung hoa carbon & qui mé quéc gia. B6 Xay
dung d3 ban hanh Thong tu 13/2024/TT-BXD qui dinh k¥ thuét vé qui trinh kiém ké khi nha kinh va
MRYV giam nhe phat thai dbi véi cac co so phét thai khi nha kinh thudc nganh xay dyng. Pay chinh 1a
tién dé cho viéc phat trién cac tinh toan va phan tich phat thai carbon ham chtra va carbon van hanh
cho céac cong trinh xay dung tai Viét Nam.

a. Tiém nang gidm carbon van hanh trong cac cong trinh tai Viét Nam

Phat thai carbon van hanh bao gdm phat thai tir sir dung nang lu:ong (B6) va nudce (B7), trong do
B6 chiém ty trong 16n va c6 tiém ning giam dang ké néu 4p dung dong bo cac chién luoc thiét ké
thu dong, giai phap chi dong va tich hop ning lugng téi tao. Nghién ctru [20] cho thiy ti wu hoa 16p
v cong trinh theo thiét ké thy dong c6 thé giam 37-48% nhu cau ning luong 1am mat tai Ha Noi va
TP. HCM. Nang lugng tiéu thu co thé tiép tuc giam khi sir dung céc hé thong va thiét bi hiéu suit cao
nhu st dung hé thong thong glo kép cho phep diéu chinh nhiét d6 lam mat & muc cao hon trong glm
han tién nghi nhiét, két hop chiéu sang nén va chiéu sang cuc bd véi chi s6 LPD thip, va khai thac tdi
da dién mat trdi 4p mai. Theo Diéu chinh Qui hoach dién VIII, dén nam 2030, 50% toa nha cong so
va 50% nha & s€ st dung dién mat troi mai nha ty san, ty tiéu. Tiém nang nay rat kha quan tai mién
Trung va mién Nam, noi birc xa mit troi trung binh dat khoang 4,8 kWh/m?/ngay véi 2.000—2.600
gio nang/nam [21]. Py 1a mot trong nhitng tiém ning giam carbon van hanh trong cac cong trinh xay
dung & Viét Nam.

b. Tiém ning giam carbon ham chira trong cac cong trinh xay dung tai Viét Nam

Theo phuong phép tiép cin vong doi WLC [22], phat thai carbon ham chira tip trung & giai doan
san xuét vat liéu xay dung (A1-A3) va thi cong (A4, A5). Mirc tiém ning giam carbon ham chira phu
thudc vao loai hinh cong trinh, vat liéu st dung, giai phap thiét ké va kiéu két ciu. Cac bién phap gom:
giam khdi luong xay dung, giam vt lidu sir dung, sir dung vat liéu phat thai carbon thap (low-carbon),
tai sir dung cdu kién, tng dung cong nghé thi cong méi va giam rac thai xay dung (Bang 3, 4). Viéc st
dung cac vat lidu carbon thap gitp giam tong phat thai dén trén 50%; nhung chi khi két hop tdi da tai
str dung tai san, t6i da van hanh va quan 1y dé giam xay dung méi cac cdu kién thi méi c6 kha ning
giam tong phat thai d¢én hon 80%, huéng dén trung hoa carbon trong toan b vong doi (Hinh 3).

Dé danh gia tiém nang giam phat thai carbon ham chira tir vat liéu xay dung (VLXD) (A1-A3), hai
loai hinh cong trinh 1a van phong va truong hoc da duoc phan tich dya vao cac cAu kién chinh duoc
chia thanh 6 nhém goém: (1) mong va tang ham; (2) khung cot, dam va san; (3) 16i cing va truc giao
thong dimg; (4) két cAu bao che khong xuyén sang; (5) cira sd, vach kinh va ctra di; (6) vach ngan chia
khong gian trong nha va vat liéu hoan thién. Tiém ning giam phat thai A4, A5, B1-5, C va D ciing
duogc phén tich so bo theo “Mirc tiém nang” 4p dung cac giai phap giam phat thai cho hai loai hinh
cong trinh, dugc xay dung dua trén co s¢ “Tiém ning giam phat thai carbon ham chtra & cac giai doan
khac nhau cia mot dy an xay dung” [12] (Bang 3).
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Khéng xdy dwng gi ca - thach thirc nguyén nhan goc ré
Cla nhu cau xay dung; khdm pha cac phuong an thay thé
dé dat duoc két qud mong mudn.

& 100%

»

80% Xay dwng it hon — t6i da hod viéc sir dung tai san hién cé;
t6i wu hod van hanh Va quan ly tai san dé giam bét khéi
lugng xdy dung mai can thiét.

Xay dung théng minh — thiét ké sir dung vat liéu carbon
thap; tinh gon quy trinh thi cong; gidm thiéu tiéu thy tai
nguyén.

* s0%

Tiém nang gidm phét thai carbon

,, Xay dyng higu qua - 3p dung cong nghé xdy dung mdi, loai
bé 13ng phi.

0%
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Thiétké | Nghiém thu

Lap k& hoach  Xay dung Van hanh va bdo tri

Hinh 3. Tiém ning giam carbon vong doi cong trinh tir cac chién luoc/bién phap giam khdi luong xay dung,
giam st dung vat li¢u, st dung vt liéu xanh, ing dung cong nghé xay dung mai va giam rac thai xay dung [12]

Bang 3. Phan tich tiém nang ap dung giai phap giam phat thai carbon ham chira cho loai hinh trudng hoc va vin

phong trung hoa carbon tai Viét Nam trong tuwong lai (theo tiéu chi A1-AS5, B, C, D)

Nhoém tiéu chi

Giai phap cho
Nha van phong

Giai phap cho
Truong hoc

Nhan xét tiém ning
giam phat thai

A1-A3: Giam phat
thai tr VLXD.

O Viét Nam dang
phat  trién  cac
VLXD tai ché
[23-26]: thép tai
ché tir phé liéu;
gd ky thuat, gach
tai ché tr phé thai
xdy dung. Vat liéu
hoan thién nhe,
bén cao: tAm thach
cao tai ché, gach
khong nung, vat
liéu composite sinh
hoc.

- Két cAu chiu lyc, khung:
st dung bé tong xanh va
VLXD téi ché; ddm, san ung
dung gd ghép thanh nhiéu
16p chéo CLT.

- Tudng bao che: gach khong
nung/tim bé téng tai ché két
hop vat liéu sinh hoc c¢6 kha
nang cach am, cach nhiét.

- Cira va kinh: str dung kinh,
khung nhwa 18i thép/gd tai
ché.

- Hoan thién: ti gian trang
tri hoan thién, giam dién tich
tran gia va Op lat san.

- Str dung vat liéu c6 Tuyén
b san phim moi trudng
EPD.

- Két chu chiu luc, khung:
Nén, méng st dung bé tong
xanh va VLXD tai ché;
dim, san g dung gb CLT.
- Tudng bao che: gach
khong nung/tim bé tong tai
ché két hop vit liéu sinh hoc
c6 kha nang cach am, cach
nhiét.

- Ctlra & kinh: st dung kinh,
nhura 13i thép/gd tai ché.

- Hoan thién: t&i gian 16p
trang tri hoan thién, giam
dién tich tran gia va op lat
san.

- Str dung vat liéu c6 Tuyén
bb san phim moéi trudng
EPD.

- Vin phong: phén két ciu chiu
lyc chiém ty trong phat thai 16n
do nhu clu bé tdng va thép cao;
viée thay thé bing gd CLT va vt
lidu tai ché chi mang tinh bd sung,
khé ap dung triét dé. Ngoai ra,
van phong thuong c¢6 tng ham,
gia tang khéi lwgng bé tong. Tiém
nang giam phat thai Trung binh.
- Trudng hoc (thdp ting va nhiéu
tang, tai trong vira phai): két céu
don gian, thuong khong can ting
him, d& thay thé bé tong—thép
bfmg VLXD xanh, tai ché va vat
liéu sinh hoc dia phuong. Tiém
nang giam phat thai Cao.

A4: Van chuyén
xanh.

- Uutién VLXD dia phuong,
van tai bing xe dién/sinh
hoc.

- Phuong tién van chuyén sir
dung nang lugng xanh (xe
dién).

- Téi wu tai ché vat ligu.

- Uu tién VLXD dia
phuong, vén tii bang xe
dién/sinh hoc.

- Phuong tién vén chuyén
st dung nang luong xanh
(xe dién).

- T6i wu tai ché vat lidu.

- Van phong va Truong hoc cod
tiém ning giam phat thai nhu
nhau véi gia thiét déu tap trung &
thanh phé 16n.

A5: Thi céng lip
dat st dung cong
ngh¢ phat thai thap

- Téi da 4ap dung mo-dun
héa, cAu kién dbc sin.

- Giai phap, cong nghé thi
cong it phat thai, t6i wu thoi
gian thi cong.

- D& dang 4p dung céu kién
mo-dun hoa, cdu kién dic
san.

- Giai phap, cong nghé thi
cong it phat thai, t6i wu thoi
gian thi cong.

- Vin phong: Kho dong bo mo-
dun hoa, kho rit ngin thoi gian
thi cong toan bd. Tiém ning giam
phat thai Trung binh.

- Truong hoc: Céu triic mat bi‘ing
va khong gian hoc tép lap lai,
thuan lgi cho mo-dun hoa, duc
san va cong nghé thi céng nhanh.
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Nhom tiéu chi

Giai phap cho
Nha van phong

Giai phap cho
Truong hoc

Nhan xét tiém ning
giam phat thai

B1-5: Bao tri, stra
chira, cai tao;
Cl-4: Thao d&
va xir 1y chit thai
xy dung;

D: Giam phat thai
tr tdi st dung
VLXD.

- Str dung vat liéu két cdu
chiu lyc, khung va 16p vo
cong trinh c6 tudi tho cao,
uu tién vat liéu co kha
nang tai st dung/tai ché.

- Thiét ké khéng gian
linh hoat, module hoa,
d& dang thay dbi bd tri
ndi thét theo nhu ciu ma
khong cén can thiép sau
vao két cdu chinh.

- Ung dung BIM/Digital
Twin trong quan ly vén
hanh dé& t6i wu quan 1y
bao tri, kéo dai tudi tho
thiét bi va han ché phat
sinh chét thai xay dyung.

- Thiét k& 16p hoc va khéi
chirc nang module hoa, co
kha niang mo rng, cai tao
hoic thao d& dé dang, gitp
ti wu tai sir dung vat liéu.

- Uu tién vét liéu va két ciu
¢6 tudi tho cao, phat thai
thip, pht hop véi tinh chét
6n dinh, it thay ddi cong
nang cua cong trinh gido
duc.

- Ung dung BIM/Digital
Twin trong quan ly vong doi
cong trinh dé 1én ké hoach
bao tri dinh ky, giam hu
hong vat liéu va phat thai
trong qua trinh vén hanh.

- Trudng hoc: do cong ning én dinh,
nén tiém ning giam phat thai tap trung
vao cai tao va stra chira (sit dung vét
liu hoan thién bén, phat thai thap).
Hiéu qua duogc tang cuong khi 4p dung
thiét ké module héa 16p hoc, gitip cong
tac thdo d& va tai st dung d& dang. O
giai doan C1-4, ¢ thé giam phat thai
nh tai ché thép, nhua, kinh.

- Van phong: Do khong gian st dung
thay déi theo nhu ciu khach hang, tiém
nang giam phat thai ¢ thiét ké noi that
linh hoat va wu tién vat lidu d& tai ché.
O giai doan C1—4, nh quy mé 16n va
ty 1€ sir dung thép, nhya, kinh cao, nén
khé nang thu hdi, tai ché va giam phat
thai rd rét.

Béng 4. Mot s tiéu chi thiét ké giam phat thai carbon (van hanh va ham chira) cho cong trinh tai Viét Nam

Yéu cu
thiét ké

Giai phap
thiét ké chinh

Tai liu, quy dinh
tham chiéu cin cu

Tiéu chi danh gia tién nghi,
chit lugng (diéu kién tién quyét)

a. Giam carbon van hanh B6 (giéi han ning lugng van hanh, EUI kWh/m?/nam)

- Téi da hiéu qua
nang luong tir thiét
ké thy dong

Hinh khéi t6i wu, chon huéng
nha, cach nhiét 16p vo cong
trinh, che nfmg, WWR t6i wu
dam bao giam hip thy buc xa
mat troi va ldy sang, dam bao do
kin khi cta két ciu bao che.

QCVN 09:2017/BXD
(OTTV hoac U-value,
SHGC), tiéu chuin
cach nhiét, quy dinh
vé& kin khi; tham chiéu
ISO/TS 23764.

Tién nghi nhiét, tién nghi thi giac,
dam bao chat luong khong khi
trong nha: TCVN 14214:2024,
TCVN 13521:2022, TCVN
13983:2024, TCVN 7114-1:2008.

- Téi da hiéu qua
nang luong tr
hé théng HVAC,
chiéu sang, thang
may, va cac thiét
bi dién khac

Thiét bi hiéu suét cao, didu
khién BMS/EMS, héi nhiét,
zoning, VAV, bom nhiét (heat
pump) khi phu hop.

QCVN  09:2017/BXD
(ndng suét 1am mat/sudi
Am, hiéu suét nang
lwong téi thidu); TCVN
5687:2024 (hé théng
thong gi6 — diéu hoa
khong khi)

Tién nghi nhiét, tién nghi thi
gidc, dam bao chét luong khong
khi trong nha: TCVN 14214:2024,
TCVN 13521:2022, TCVN 7114-
1:2008.

- Téan dung nang
luong tai tao tai
chd/ngoai khu dat
xay dung

Str dung nang lugng tai tao tai
chd, tich hop BIPV, luu trit, co
ché bu trir dién nang.

Tham chiéu Quy hoach
bi¢n VIII, VNEEP3;
Nghi quyét 55-NQ/TW.

Khong yéu ciu tién nghi bd sung
nhung ddm bdo an toan va 6n dinh
cung cap dién cho thiét bi thiét yeu.

b. Giam carbon ham chtra (Embodied carbon — A1-A5, B2-B5, C, D, (kgCO,(td)/m?)
Can ci: BS EN 15978, ISO 14040:2006, va RICS PS. Cac sb tai liéu thuc hanh thiét ké: LEED v5, BREEAM, DGNB

- Giam carbon
trong VLXD
(A1-A3).

- St dung vat liéu hiéu qua, xay
dung tinh gon (lean construc-
tion).

- Uu tién vét liéu ngudn gbe sinh
hoc (gd, tre, phu phim nong
nghiép).

- Str dung vat lidu c6 thanh phin
ti ché.

- Chua c6 tiéu chuén
EPD cho thi truong
VLXD Viét Nam.

TCVN  13521:2022,
06:2021/BXD.

Yéu céu an toan chét luong khéng
khi trong nha, phong chéng chay.

QCVN
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Yéu cau
thiét ké

Giai phap
thiét ké chinh

Tai liéu, quy dinh
tham chiéu cin c&r

Tiéu chi danh gia
tién nghi, chat luong
(didu kién tién quyét)

- Gidm carbon ham
chira trong thi cong
lap dat (A4-A5):

+ Logistics & vét li€u
dia phuong (A4).

+ Thi cong nhanh,
it phat thai (AS5)
(Hinh 5).

- Chon vat lidu san xuit gin
cong trinh.

- Str dung cAu kién/lap rap mod-
ule tién ché, giam thoi gian thi
cong.

- Giam bé tong db tai chd, wu
tién két cdu 1ap ghép.

- Téi uu logistics cong trudng,
may moc nhe, quan ly bui/khi
thai.

- TCVN 9115:2012 vé& thi
cong, nghiém thu két cAu bé
tong va bé tong cbt thép lap
ghép.

- Chua c6 quy dinh hay hudng
dan giam phét thai qua trinh
vén chuyén, logistics xanh...

TCVN 5308:1991 (An
toan thi cong).

- Giam carbon ham
chira trong giai doan
vén hanh — thay thé,
sua chita (B1-BS5).

- Vit lidu/két cAu tudi tho cao,
béo tri don gian.

- D& thao l4p thay thé timg phan.
- Vit lidu chéng dn mon, chiu
thoi tiét tdt.

- Tiéu chudn hoa vat liéu dé d&
thay thé.

- Chi ¢ céac tiéu chuén quy
dinh k¥ thuat thiét ké, xay lip:
QCVN 03:2022/BXD; TCVN
9343:2012.

- Tai liéu tham khao: ISO
15686; BS EN 15978; ISO
14040 / 1SO 14044 s.

- Chua c6 quy dinh lién quan
han ché phat thai giai doan B1-
BS5.

- Giam carbon ham
chua trong phéd do va
xit 1y cubi vong doi
(C, D).

- Thiét ké d& thao l4p.

- Phan loai va tai ché vat liéu tai
chd.

- Tai str dung cAu kién.

- Lién két v6i co sé tai ché.

- Tai Viét Nam md&i chi co
QCVN 18:2021/BXD vé pha
dd cong trinh xay dung nhung
n6i dung yéu cu vé an toan.

- Cac quy dinh hay huéng dan
ky thuat pha dg, quan ly rac
thai chua xét dén muc tiéu
giam phat thai.

QCVN 18:2021/BXD -
Quy chuin vé& pha d&
cong trinh trong dam bao
an toan tai cong truong
xay dung.

¢. Bu trir carbon

Thi trudng tin chi car-
bon, gidi han thuc
hién bu trir bang tin
chi khoéng vuot qua
15% tdng phat thai co
sO cua cong trinh tinh
dén 2030.

- Tich hgp khong gian xanh,
vudn mai, tudng cay.

- Bé mat thdm nudc, hd sinh
hoc.

- Hop tac trong rimg hodc dy 4n
bu trir carbon.

- Tin chi carbon.

- QCVN 07:2023/BXD.
- LEED v5 SSc Rainwater
Management.

Nghi dinh 119/2025/ND-
CP.

3.2. Phwong phdp tiép cdn mé hinh Iy thuyét cho céng trinh trung hoa carbon tai Viét Nam

Duya trén cac phuong phap tiép can qudc té, mé hinh trung hoa carbon cin duoc chudn hoa theo
ting loai hinh cong trinh, theo dac diém kién trac, hé théng k¥ thuat va lich van hanh. Gidi han carbon
ham chira va carbon van hanh dugc xac dinh theo phuong phap LCA va md phong vai ciu triac nguyén
mau dién hinh (prototype). M&i mé hinh dién hinh phai dwgc tinh toan theo ba kich ban: hién tai, twong
lai gan ndm 2035 va tuong lai muc tiéu nam 2050, nham xac dinh mic giam niang luong va carbon
ham chtra vé& muc trung hoa theo 10 trinh quéc gia. Qua trinh nay can duoc tu dong hoa va cidp nhat
thuong xuyén theo sy tién bo cong nghé xay dung.

Pé tao 1ap md hinh dién hinh thi diém cho nha van phong va trudng hoc tai Ha N6i, TP. HCM (mo6
hinh co s6 - baseline), can thu thap dit liéu chi tiét v& thiét ké kién triic, két cu, vat liéu, hé thong k§
thuat va dinh murc kinh té. Sau d6, xay dung hai kich ban thiét ké cho nam 2035 va 2050 nhim mo
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phong theo dit lidu khi hau tuong lai va theo kich ban bién d6i khi hau. Kinh nghiém quc té cho théy,
cac mo hinh cong trinh trung hoa carbon wu tién tdi wu hoa thiét ké kién trac, két ciu va hé théng ky
thuat trudc khi ap dung cac giai phap bu trir tir bén ngoai nhu ning lugng tai tao. Cach tiép can nay
gitip khai thac t6i da tiém niang giam phat thai noi tai truéc khi ha ting ning luong va cong nghé dat
mirc sin sang cao hon.

Két qua danh gia thyc trang va tiém ning ap dung cac giai phap giam carbon (Bang 3 va 4) 1a co
s& quan trong dé dinh hudng cac gidi han va kich ban thiét ké phu hop cho ting loai hinh cong trinh,
bao dam tinh kha thi va hi€u qua cua mo hinh khong trinh trung hoa carbon tai Viét Nam. M6 hinh
can duoc xac dinh theo hai muc tiéu chinh - (1) gi6i han nang lugng van hanh; (2) gidi han phat thai
carbon ham chua:

a. Xac dinh gidi han nang lugng van hanh ctiia moé hinh trung hoa carbon, KWh/m?/ndm

Phuong phép tiép cdn BOTOM-UP duoc sir dung dé ude tinh phét thai giai doan B6. M6 hinh
ning lugng dién hinh cho timg loai céng trinh dwoc thiét 1ap va mé phong theo diéu kién thyc té va
cac kich ban khi hau twong lai, v6i ba mirc thiét ké:

- M6 hinh co s6 (BAU): Tuén thu téi thiéu QCVN 09:2017/BXD cho 16p v6 va thiét bi, khong st
dung nang lugng tai tao.

- M6 hinh cai thién 2035: Ap dung dﬁy du thiét ké thu dong, thiét bi hiéu suit cao hon 50% so véi
nam 2025 va khai thac 50% dién tich mai cho dién mat troi [27].

- M& hinh nang cao 2050: Ap dung déy du thiét ké thu dong, thiét bi hiéu suét cao hon 80% so v&i
nam 2025 va str dung dién mit troi trén 80% dién tich méi, dong thoi ¢ thé tich hop 1én mit dimg khi
phu hop.

b. Xac dinh giéi han carbon ham chira ciia mo hinh trung hoa carbon, kgCO, (td)/m?

Trong kha nang hién tai (phan tich & Bang 4), gidi han carbon ham chtra tap trung vao carbon
truée van hanh (A1-A5), sit dung cong cu tinh LCA (One Click, SimaPro, Ecoinvent...). Pic diém
phat thai carbon ham chira cho timg loai hinh cong trinh rat khac nhau theo cng ning, quy mo, loai
vat liéu xay dung dic thu, va dic diém két cdu. Cac kich ban thiét ké két cau, vat lidu duoc dé xuat
dua trén co s& “Tiém nang giam phat thai carbon ham chira ¢ cac giai doan khac nhau ciia mot du an
xay dung” [12]:

- M5 hinh co s& (BAU): cdu tao cta 16p vo cong trinh theo cac TCVN va QCVN hién hanh véi
céc vat lidu san c6 trén thi truong, cac thiét ké dién hinh dugc tap hop tir dir liéu khao sat dé xay dung
md hinh co sé.

- M5 hinh cai thién 2035: ting cuong két cau khung chiu lyc va 16p vo cong trinh voi vat liéu phat
thai thép, c6 kha nang module hoa cao.Giam thiéu st dung tran gia va cac chi tiét hoan thién noi that
trang tri, uu ti€n vt li€u c6 kha nang tai ché.

- M6 hinh nang cao 2050: céc két cAu chiu luc va vat liéu hoan thién sir dung géc tu nhién phat
thai thép (nhu g5, vt liéu géc sinh hoc), tdi da module hoa.
¢. Gidi han carbon bu trir

Phan carbon chua thé trung hoa tir cac nd luc thiét ké va img dung cong nghé ki thuat xay dung
s€ dugc x1t 1y theo phuwong phap bu trir (offset carbon) thdng qua tin chi carbon, dugc quy dinh trong
Nghi dinh 119/2025/ND-CP [28], va khong vuot qua 15% cho dén 2030. Hiéu qua kinh té téng thé
ctia mo hinh duoc danh gia theo phuong phap LCC. Piéu nay ngu ¥ mé hinh carbon trong twong lai
phai dya vao cac nd luc giam phat thai truc tiép tir cic giai phap hiéu qua ning luong va giam phat
thai vat liéu.
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1. Kich ban nhu céu str dung 3. Xac dinh ty I& (%) giam nhu céu
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thyc té (dir liéu kién trac, MEP, HVAC, Thiét ké tich hop thuc hanh tét nhét: kién trac, k8t Tac déng qua lai gitra chinh séch vé
két cu, vat liéu, van hanh) lam tham  C4u. co digntich hop (10l uuNang lrong —LCA.  quy hoach néng lugng quéc gia va

chiéu xéy dyng mo hinh BAU dang LCC). . thuc hanh mo hinh
nguyén bén (prototype) + DU ligu theo kich ban RCP 4.5 vao 2035, 2050
cho mé phéng

« Hiéu suat néng lugng céc thiét bj dign duoc cai
thién trong trong lai

Hinh 4. So d6 tiép can mo hinh cong trinh trung hoa carbon cho Viét Nam theo hai nhom tiéu chi chinh:
gi61 han mic nang lugng van hanh va carbon ham chtra

Trong bdi canh chua cé dinh mirc sir dung nang lugng va phat thai cia cong trinh hién hitu tai Viét
Nam, nghién ctru ndy s& tiép can phat trién mé hinh céng trinh trung hoa carbon theo thiét ké cac kich
ban thuc hanh tdt nhét dua trén céac tiéu chi muc 3.1 (Bang 4). Tu tiép can nay cé thé x4c dinh duoc
mo hinh cong trinh trung hoa carbon dua vao céac chi sb phat thai dic trung cho timg loai hinh cong
trinh thong qua m6 phdng nang luong pham vi B6 va tinh phat thai carbon ham chura trong pham vi
A1-A5 theo so dd ¢ Hinh 4. Cac chi sb quan trong xac dinh mo hinh s€ duogc tinh toan bao gém:

- Gi6i han nang lugng van hanh theo vung khi hau, kWh/2;

- Gidi han phat thai carbon ham chira theo vung khi hau, kgCO,(td);

- Ty 1€ % giam carbon van hanh va carbon ham chira so véi mo hinh co s& ¢ hién tai;

- Ty trong phat thai theo thanh phan két cau chinh ctia cong trinh: Ty 18 phat thai phan méng; phan
khung, 161; 16p v6 bao che; vat liéu hoan thién ndi that co ban.

3.3. Ung dung so do tiép cdn mé hinh céng trinh trung hoa carbon cho Viét Nam

Mo hinh céng trinh dién hinh dugc st dung tinh thi diém 1ay tir mot toa nha hiéu bo ctia mot truong
hoc thuc té, véi quyén tu do thay ddi tt ca cac thong sb thiét ké khac dé dat duoc, hodc cang g::in Vo1
muc tiéu hiéu sudt phat thai rong bang 0 cang tot. So d6 tiép can & Hinh 4 duoc ing dung trong viéc
thiét 12p m6 hinh nha hiéu bd cia mét truong hoc 3 t::ing, co téng dién tich san 1045,3 mz, dién tich
mai 330 m?. Céc thiét 1ap tinh toan ndng luong van hanh va phat thai vat li€u nhu sau (xem Bang 5,
6va7):

a. Tinh nang luong van hanh

Bang 5. Dé xuét cai thién thong s6 dau vao theo cac kich ban

.. Nam 2025 3 3
Hang muc Noi dung (QCVN 09:2017/BXD) Nam 2035 Nam 2050
Két cdu bao che  OTTV tudng (W/m?) 60 40 25
OTTV mai (W/m?) 25 15 10
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N Nam 2025 o <
Hang muc Noi dung (QCVN 09:2017/BXD) Nam 2035 Nam 2050

Hé théng k§ COP: didu hoa treo tuong 3 4,6 6
thuat

LPD 11 7 5

Pin nang lugng mat troi 50% 80%

Luu lugng gid ngoai 25 m?/(h.ngudi) - Theo TCVN 5687:2024
Tai thiét b Mat d6 nguoi 8 m?/ngudi - Theo TCVN 5687:2024
Lich trinh hoat Ngay, gio lam viéc Ngay lam viéc: Thir 2 d&én Thir 6.

dong

Sang 7.00-11.30; chiéu 12.30-17.00
Ngay nghi: Thir 7, Chu nhat, 3 thang he, 18,
tét theo quy dinh ctia nha nuéc

Thong sb tinh
toan trong nha

Nhiét d¢ / d6 am 26°C / 60% (Theo TCVN 5687:2024)

KWh/nam

100,000.0
90,000.0
80,000.0
70,000.0
60,000.0
50,000.0
40,000.0
30,000.0
20,000.0

10,0000 -

64,119.5

2025

Hinh 5. Phéi canh nha hiéu b cua trudng hoc

100,000.0
90,000.0
80,000.0
70,000.0

87,530.1 84,194.5

68,012.5

49,2951 52,783.2 E 600000 51,824.8
= 50,0000
=
42,8543 £ f00000
30,000.0
20,000.0
10,0000 -
2035 2050 2025 2035 2050
mmNL tiéu thy, KWh  ====sdan luong NL PV, KWh L tiéu thy, KWh san lugng NL PV, KWh
(a) Ha Noi (b) TP. Hd Chi Minh

Hinh 6. Nang luong ti€u thu va nang lugng PV san sinh, kWh/nam

Ghi chu: téng dién tich pin mdt troi 4p mai 2035 1a 50% (~165 m2); 2050 1a 80% (~280 m?)
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Bang 6. Két qua tinh nang lugng tiéu thu theo kich ban cua nha hiéu bo 3 ting

Nang luong tiéu thu 2025 2035 2050
Ha Noi
Nang luong tiéu thy, KWh/nam 6411945 49295,1 428543
Nang luong san sinh tor PV, KWh/nam 0 43986,0  52783,2
Téng nang luong ti€u thy bu trir khi c6 PV, kWh/nam  64119,45 5309,1 (9928.9)
EUI c6 tinh dén PV, kWh/m? 61,3 5,1 9,5
EUI khong tinh dén PV, kWh/m? 61,3 47,2 41,0
TP H6 Chi Minh

Ning lugng tiéu thy, kWh/nam 87530,1 68012,5 51824,8
Nang lugng san sinh tir PV, kWh/nam 0 64765,0 84194,5
Téng nang lugng ti€u thy bu trir khi c6 PV, KWh/nam  87530,1 3,247,5  (32369,7)
EUI ¢6 tinh dén PV, KWh/m? 83,7 3.1 (31.0)
EUI khong tinh dén PV, KWh/m? 83,7 65,1 49,6

b. Tinh carbon ham chtra

Phuong phap tinh dya trén danh gia vong doi (LCA) theo tiéu chuan EN 15978, gdm céc giai doan
Al1-AS5, B1-B7, C1-C4 va D. Quy trinh tinh toan tr xac 1ap pham vi, 1dp bang khéi lugng vét ligu,
tra hé sb phat thai ttr co s¢ dir li¢u (EPD, OneClick LCA), tinh toan va chuén hoa theo dién tich san

dé danh gia.

Bang 7. Vit liéu xay dung thiét ké cho kich ban ndm 2035 va 2050

Hang muc

TT A X
cua cong trinh

Vit li€u xay dung
(Hién tai)

Chién luge vat liéu
xay dung (2035)

Chién lugc vat liéu
xay dung (2050)

1 Két chu phian ngdm

Mong

Bé tong cbt thép, xi
man Porland

Thép gia cudng (tai ché
90%)

BTCT vdi thép tai
ché 97%, Bé tong
CEM II/A (40% tro
bay + xi+ tai ché)

BTCT vdi thép tai ché
100%, Lean concrete
+ CEM III/A (50% tro
bay + xi+ tai ché)

2 Két chu phan than

Khung (dam, cot),
cau thang, duong
dbc, vach thang
may, san

Bé tong cbt thép, xi
mang Porland

Thép gia cudng (tai ché
90%)

BTCT véi thép tai
ché 97%, Bé tong
CEM II/A (40% tro
bay + xi+ tai ché)

BTCT vdi thép tai ché
100%, Lean concrete +
CEM II/A (50.% tro
bay + xi+ tai ché)

3 Lop vé bao che

Mai

Bé tong Porland, thép
gia cuong (tii ché
90%); Vura lat; Lop
gach dit nung co khe
khong khi chéng nong:
Vira lat, Gach 1a nem

BTCT véi thép tai
ché 97%, Bé tong
CEM II/A (40% tro
bay + xi+ tai ché)
Cach nhiét Cellu-
lose

BTCT véi thép tai ché
100%, Bé tong CEM
/A (50% tro bay +
xi+ tai ché)

Cach nhiét Cellulose
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TT Hang muc Vit li€u xay dung Chién luge vat liéu Chién lugc vat liéu
cua cong trinh (Hién tai) xay dung (2035) xay dung (2050)
Tuong bao che Gach bé tong Gach bé tong nhe Gach AAC/ALC (tai

¢6 ham lugng tai
ché biang bé tong
nghién (47%)

ché 70% hodc tuong
duong)

Cta so0, cua di
ngoai nha

Kinh SHGC 0.64, U-
value = 5,6 (W/m?-K);
Khung nhém

Cira kinh khung gd

Ctra s6 kinh khung gd/
clra di gb

4 Vach ngén va vat liéu hoan thién

Tudng va vach
ngan trong nha

Gach bé téng

Gach bé tong nhe
c6 ham lugng tai
ché bang bé tong

Véch gd/AAC tai ché
(tai ché 70% hodc
tuong duong)

nghién (47%)
Lép hoan thién Xi mang porland Vita tam hgp Vita tam hop (tai ché
san San gach ceramic San vinyl 50%);

San gb tai sir dung

Lép hoan thién
tran

Trat vira 15 mm, 1an son
+ Op tran gia thach cao

Son mau sang, tran
gia (tai ché 20%)
chi st dung tai vi
tri bat budc (khu vé
sinh, bép)

son mau sang, tran gia
(tai ché 50%) chi st
dung tai vi tri bt budc
(khu vé sinh, bép)

Ctra trong nha Ctra nhom kinh Cura g0 Ctra g0
500000
450000
T 400000
=
~ 350000
S 300000
< 250000
2 200000
£ 150000
< 100000
50000
O — l — - — — — —
R S SO . T S LRV S R~ SRRV 3
AN S SN Y S L ML S L
m.\v- M RS o X ‘.\Q; o> O,/ (?’/ ) (y/ )
) Y S V 3 RN 5 5N SIS b4
F &N &8 & E Lo
T R & AN T S e N
0, . < & XN B B » o e X
F & & @ I
g O L & TN & F
A & P P S AP P O N S

Hinh 7. Phat thai theo pham vi vong doi xay dung (khong tinh B6, B7, D)

¢. Kha ning trung hoa carbon ciia cong trinh nha hiéu bo 3 ting

- Phén tich kha ning can bang ning lugng van hanh B6: Tir Bang 6 va Hinh 6 c6 thé cho thay ca
nhu cau ning luong va san lwong dién mat troi (PV) & Ha Noi déu thdp hon TP. HCM. Véi viée quy
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hoach 50% va 80% dién tich mai lip PV vao cac mbc 2035 va 2050, nha hiéu bo 3 tang dugc thiét ké
hiéu suat cao c6 thé dat can bang hodc “duong” ning lwong. Gidi han tiéu thu ning luong 1a khoang
40 kWh/m?/nam tai Ha Noi va 50 kWh/m?/ndm tai TP. HCM. Luong dién PV du vao nam 2050 cé
thé tich liy trong ca vong doi, gitip bu trir phat thai carbon ham chira trong xay dung.

- Phan tich kha ning trung hoa carbon ham chira xay dung A1-A5: Két qua tinh cho thay phat thai
pham vi A1-A3 chiém hon 80% tong phat thai xy dung, nén viéc trung hoa carbon cin tap trung vao
vt lidu phat thai thap. Cac kich ban 2035 va 2050 cho thay c6 thé giam 39—44% phat thai nho sir dung
bé tong cbt thép tai ché, giam vat li¢u hoan thién hodc dung vat li€u sinh hoc. Phat thai ham chtra nam
2050 duoc udce tinh & mic 262,28 kgCOze/mz.

- Phén tich kha ning trung hoa carbon toan b vong doi: Tir co cdu phat thai vong doi & Bang 8, ¢o
thé thay phat thai carbon tir ning lugng van hanh B6 hién chiém ty trong 16n nhat nhung giam manh
trong cac kich ban 2035 va 2050 nho PV. Tuy nhién, A1-AS va B4-BS5 sé trd thanh thach thirc chinh
do phu thugc vao vét li¢u, cong nghé thi cong va stra chira. Hién tai, té)ng phat thai vong doi khoang
2828 kgCO,/m? (Ha Nbi) va 3686 kgCO»/m* (TP. HCM), khéc biét 1én do nhu ciu ning luong tai
TP. HCM cao hon. Bén 2050, téng phat thai dy kién giam xuéng ~450 kgCOz/m2 cho ca hai khu vuc,
trong d6 A1-A5 chiém ty trong 16n nhét (312 kgCO,/m?).

Bang 8. Co cau ty trong phat thai vong doi carbon van hanh B6 va carbon ham chira xdy dung
ctia cong trinh theo cac kich ban

2025 2035 2050

Ha Noi

| y

Y 4

B4-B

Phat thai ca vong doi

2 2
A-D/in? sin: 282831 kgCO,/m’ 651,42 kgCO,/m 451.81 kgCO,/m
B6: 100% phat thai tir lugi dién B6: 30,8% phat thai tir PV; 69,2% phat thai B6: 100% phat thai tir PV
EUI = 61,3 KWh/m? tr ludi dién. EUI = 47,2 kWh/m? EUI = 41,0 KWh/m?
A1-A5 = 468,0 kgCO,(td)/m> Al1-A5 = 317,18 kgCO,(td)/m’ A1-A5 =312,1 kgCO,(td)/m>
TP. HCM

7 \

Phat thai ca vong doi

2 2
A-D/m? sin: 3685.86 keCO,/m’ 616,71 kgCO,/m 469,42 kgCO,/m
B6: 100% phat thai tir lu6i dién B6: 51,7 phat thai tir PV; 48,3 phat B6: phat thai 100% tir PV
EUI = 83,7 KWh/m? thai bu tir ludi dién. EUI = 65,1 KWh/m? EUI = 49,6 kWh/m>
A1-A5 = 468,04 kgCO,(td)/m> A1-A5 = 317,18 kgCO,(td)/m> A1-A5=312,1 kgCO,(td)/ m>
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Du PV ¢6 thé trung hoa carbon véan hanh, viéc san xut va bao tri hé thong van phat thai. Néu dién
du khong duoc hoa ludi hoac st dung hiéu qua, kha nang bu trir bi han ché. Vi vay, dé dat trung hoa
carbon toan vong doi, can wu tién cac gidi phap giam carbon ham chira, dic biét 1a tai ché va tai sir
dung ciu kién trong xay dung.

4. Két luan

Trudc yéu cu ing pho bién dbi khi hau va muc tiéu phat thai rong bang 0 vao nim 2050, viéc
phat trién mé hinh céng trinh trung hoa carbon trd thanh nhiém vu chién luge ctua nganh xdy dung
Viét Nam. Nghién ctru téng hop kinh nghiém qudc té, phan tich cac phuong phap tiép can va chi ra
céc khoang trng 10n trong dif liéu phat thai, cong cu dénh gia va hé thong quy chuan — tiéu chuan ky
thuat. Trén co s& do, nghién ciru dé xuit mot phuong phap tiép can linh hoat va c6 co so khoa hoc,
gdm: (i) phan tich tiém ning 4p dung cac nhom giai phap giam phat thai; (ii) xdy dyng tiéu chi thiét
ké giam carbon; va (iii) danh gia mirc 6 dap tng cta hé thong quy dinh hién hanh, nhim dinh huéng
mo hinh phu hop véi diéu kién Viét Nam.

Két qua cho thdy mé hinh trung hoa carbon can duoc dic thu hoa theo tig loai hinh cong trinh
va gin véi giai phap thiét ké — cong nghé twong tmg. V& carbon van hanh, tiém ning giam chu yéu
dén tir thiét ké thy dong, thiét bi hiéu suit cao, quan 1y van hanh tdi vu va khai thac nang luong tai
tao, dac biét dién mat troi mai nha; song viéc dat phat thai rong béng 0 phu thuéc manh vao qua trinh
khtr carbon ludi dién. Vé carbon ham chira, thach thirc chinh 13 phat trién vat liéu phat thai thap, thiét
ké linh hoat c6 thé thao lap — tai sir dung va thiic ddy chudi cung tmg xanh. Trong kich ban cai thién
(2035), khi vat liéu sinh hoc chua phd bién, can uu tién tai ché — tai su dung (A1-A5) va cong nghé
thi cong (A5), cling nhu cac giai phap giam phat thai trong sira chita — thay thé (B4, B5). Bén canh
d6, han ché vé bu trir carbon khién cac giai phap giam phat thai truc tiép thong qua thiét ké hiéu qua
ning luong va giam phat thai vat liéu tré thanh yéu t6 then chot.

Mo hinh trung hoa carbon toan vong doi dén 2050 1a mot khung dinh huéng chién luge hon l1a
mot bai toan k¥ thuat chi tiét. No dit ra mot tim nhin dai han, tap trung vao nhitng gi co thé lam duoc
ngay, dong thoi tao dong luc cho sy d6i méi cong nghé dé giai quyét nhitng thach thic con lai trong
tuong lai. Nghién ctru nhan manh nhu cau hoan thién khung phap 1y, quy chudn — tiéu chuan va co sé
dit lidu phat thai, ciing véi mot 16 trinh linh hoat dé cap nhat giai phap thiét ké va cong nghé, qua do
tung budc hién thyc héa muyc ti€u trung hoa carbon cho cong trinh xay dung vao nam 2050.

Lo&i cdm on
Nhom tac gia xin chan thanh cam on sy hd tro cia Nhiém vu KHCN c:?ip B6 Xay dung: “Nghién

ctru d& xuat mo hinh cong trinh xay dung khong phat thai cac-bon cho mét s6 loai cong trinh”, ma s6
RD 8-24.
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Phu luc A. Bing viét tit ky hiéu sir dung trong bai

Ky hiéu Tiéng Viét Tiéng Anh
OTTV, W/m?  Gia tri truyén nhiét tong Overall Thermal Transfer Value
LPD, W/m?>  Mat d6 cong suat chiéu sang Light Power Density
COP Hé sb hiéu suét nang luong Coefficient of Performance
BTCT Bé tong cdt thép
HQNL Hiéu qua nang luong
SKH Sinh khi hau
VLXD Vit liéu xay dung
LCA Panh gia vong doi Life cycle assessment
LCC Danh gia chi phi vong doi Life cycle cost
BIM Thong tin cong trinh Building information modeling
SHGC Hé sb hép thu nhiét mat troi Solar Heat Gain Coefficient
WWR Ty 1€ cua trén tuong Window to Wall Ratio
HVAC Heé thong sudi 4m, thong gio vadiduhoa  Heating, Ventilation, and Air Condition-

khong khi ing

BMS Hé thdng Quan 1y Toa nha Building Management System
EMS Hé théng Quan 1y Nang lugng Engineering Management System
BIPV Pin nang lugng mat troi tich hop trong  Building Integrated Photovoltaics

kién tric cong trinh
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