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Future of design
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B T46ng quan

B Kinh té nang luong toa nha

B Ching chi xanh tai Viét Nam

B Quy trinh va céng cu dé tién tsi Net Zero




EDEEC - Nén tang lich sir va hoat ddng
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Chinh sach méi, nhitng dau hiéu tich cuc

Chi trong vong 01 nam, Chinh phu da ban hanh thém nhiéu luat,
nghi dinh, thdng tu nham khuyén khich xay dung céng trinh hiéu
qua nang luong:

J Thang 7/2020: Luat xay dung sira ddi - Céc tinh nang tiét kiém
nang lwgng phai dwgc thwe hién khi thiét ké do thi va toa nha

[] Thang 3/2021: Nghi dinh 15 —’Nhé'n manh hiéu qua nang
lwong bat bude dbi véi thiét ké toa nha, khuyén khich thac
day cong trinh xanh

u Thang 6 nam 2021: Binh hudng kién trac 2030-tdm nhin
2050: Tap trung vao tda nha tiét kiém nang lwong, céng trinh
xanh

B Thang 8 nam 2021: Thong tw 12/2021, cho phép b sung thiet ké
phi doi v&i tda nha hiéu qua nang luvong; thiét k&, chirng nhan
bao vé méi trudng

Viét Nam cam két dat Net Zero vao nam 2050
trong khudn khé héi nghi COP26




Muc tiéu clia cac chuong trinh tai tro qudc té,
trinh dién hiéu qua nang lugng

Coéng trinh c6 ching nhan xanh: ~300 -
cho 15 ndm phat trién, chld yéu cho muc
dich truyén théng, ban hang

B Khéng cé céng trinh mai cong bd hiéu
qua nang luong - tri cac coéng trinh
trinh dién dugc tai trg

i Taisao chi hé trg hiéu qud nang lugng

- Thé gidi : Hang muc gay phat thai nhiéu
nhat cla toa nha

- Québc gia : An ninh ndng luong, kinh té&, xuat
nhap khau

- Doanh nghiép : Bai toan kinh té - nang
luong

CONINCO BUILDING g

MINISTRY OF CONSTRUCTION GLOBAL ENVIRONMENT FACILITY  secifiont narinos

CONINCO Building

- Address: 4 Ton That Tung, Dong Da District, Hanoi City
- Total height: 20 floors (including technical floor) + 3.5 basements
- Total floor area: 26,313 m?

Energy efficiency technical assistance: Project “Energy Efficiency
Improvement in the Commercial and High-Rise Residential Buildings
in Vietnam” (EECB Project)

Goal: To reduce energy consumption by at least 30% compared to the
requirements of Vietham Energy Efficiency Building Code
QCVN09:2013/BXD

MAIN BENEFITS

E23 Energy use intensity (kWh/m?/year)
ssssss From Heating Ventilation .
& Air Conditioning System (HVAC) 150 134
120 *
. W  From Lighting System @ 90 -
TOTAL , "
*Respective Energy consumption improvement 60
E N E RGY s AVI N G of the proposed case compared to BAU case
. 30
g 1 ,1 56 MWh/ year Energy use reduction compared to Business as Usual (BAU) case
1 0
923 tCO,erear Green House Gas (GHG) emission reduction compared to BAU case BAU case QCVN 08:2013/BXD Proposed case
. compliant case

Céac dir liéu quan trong nhat dé bao cao giam phat thai CO2 - bdo cdo ESG




Quy nang luong, khi hau tim hié’g
vé thuc trang Péng Nam A

Regional: Southeast Asia air conditioning dumping @ clasp

study

Hiéu suat diéu hoa thap tai
- o B Dong Nam A 14 van dé

» Review air conditioning market, e

manufacturing and trading practices and = ESENINES chung cua khu vuc
gather evidence on environmental dumping
of inefficient air conditioning in Southeast
Asia

] DU tod nha cao cdp nhung nha
dau tu khoéng dat muc tiéu va dé
bai chat ché tU dau thi tu van sé

* Focus countries:
« The Philippines

+ Thailand khéng nd luc dé dat hiéu qua
« Vietnam nang Iu’(_jng

* Indonesia

+ Malaysia

+ Singapore
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Cong nghé mod phdéng van hanh toa nha chinh xac

Hé thong hién cé: 2x2800 + 2x1400 kW = 8400 kW
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M hinh hé théng HVAC

Mo hinh nhiét vat ly cong trinh



So sanh chi phi van hanh

Chién lwogc diéu chinh, ndng cap ning luvong:
Tan dung toi da co’ s& ha tang san cd, thay thé thiét bj chi ap dung khi khong con cach khac

N Téng chi phi | SAM SOVOT| ek ach — SO SANH TONG CHI PHi VAN HANH
Cac gidi phap - NN .| PAtruéc L Chi phi van hanh s .
phan tich Chd thich van hanh (Ty, Ty (Ty hidy < o (Ty VND/nam)
X X IEU 53MmE + 1 IEtM
VND/Nam) VND/Nzm) VND/N&am) SMEH SEANE+ BNEL _
Phu‘dng an hién _ 21.67 _ B P hwrong an hiéntrang I
trang |
Phuong 4n 1 Er'fé’,‘n”a"g Hotuudifn 50 66 1.01 1.01 Phuong an 1 —ﬁﬁiﬂ
|
. PA1 +T8i wu cau hinh .
Phuongan2 | 19.89 0.77 1.78 Phweng én 2 B.21% :
PA2 + Nhiét d6 cip nudc ) 5.14% |
Phuwongan3 [lanh thay déi theo van 19.69 0.2 1.98 pheong an 3 I
hanh | I
. L . 11.49% |
Phucngand A3 Tt | o | os | aae phuong an+ | |
nhiét PAU | |
; : 21.60% |
Phuongan5 1503 4 sra phong méy 16.99 219 4.68 Phwong an 5 — I
3 iét bi oi ' 2432%
Phuongans [PAs + Thiétbithuol | o0 [ oy | 5 pruong inc I ]
nhiét PAU | 1
Phuongan7 |y, o\ 1 Chiller bign tan 15.55 0.85 6.12 Phwreng an 7 — 28.24% ..:
, Thay thé chiller thé hé .
o . . . Preong ans 3047%
Phuwong én 8 méi khi may cii hét han 14.2 135 7.47 g . - PI
Bang so chi phi van hanh hé théng hang nam (Ty VNB/Nam) 0.00 5.00 10.00 15.00 2000
Ty VNE/ndm

. Xanh: cac phuong an khong bd sung thiét bi phan cing
. Cam: cac phuong an nén thuc hién thay thé
Bl 06: phuong an tuong lai, thay thé khi cac chiller hdng, xudng cap

Bi€u dd so sanh chi phi van hanh nam (Ty VNB/Nam)



Thay thiét bi xtr ly khéng khi

T T T T T T T T T T T T T T T T
Sep oet Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec
Date: Tue 01.Jan to Tue 31/Dec Date: Tue 014Jan to Tue 3M/Dec

APHVAC dhillersload: (0 hvacChangeCTiemp.aps) —— ApHVAC chillers load: (085erieChillerPAUERVEDT4_bypass.apsh

B T3i phong chiller trude va sau khi thay PAU, tam tinh tai giai doan 1 véi ty 1& 18p ddy 100% vao mua cao diém

B Cac thigt bi x( Iy khéng khi da xudng cép, khd ddm bao chat luong khéng khi va hiéu sut hdi nhiét

Hé théng hién cé: 2x2800 + 2x1400 kW = 8400 kW - Van hanh thuc té ~2800 kW max
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Gia s cong trinh thiét ké chinh xac tu dau

clUa bai todn kinh té, ndng luong coéng trinh

Tong chi phi giam duwgc hang ndm

Chi phi sau 10 nam 16000
146.80
350
e 127.56
300 .
120000
250 - ? ‘ B 109.93
oo 92.81y o= 13 sudt cong don 10% moindm = 161.8 sau 10 NAM e
150 #0410 78.33
65.43
100 60,00 53.02
50 41.65
4000
o 1R — 3120
21.58
1 2 w0 12.80 I
m Chiller ®Vanhanh 10 ndm ® Téng sau 10 ndm - .
0 10

I Hé thdng hién cé: 2x2800 + 2x1400 kW = 8400 kW - Van hanh thuc té t&i da ~2800 kW

. Chi phi trong vong 10 nam:

May chiller: ~35 ty) + Van hanh hang ndm 22 ty x 10 ndm = 255, + chi phi ndng cap hiéu qua nang luong ~15 ty
B Néu tinh chinh xac va thiét k& hiéu qua nang lugng tét hon:

May chiller: 22.2 ty + Van hanh hang ndm 15.5 ty x 10 ndm =177.2

. Chi phi c6 thé gidm dudc: 92.8 + cac chi phi phu tréi bi lang phi khadc cho may bom, thap gidi nhiét, dudng 6ng, day dan, may phat, bién ap....




Pha dau cua bai toan kinh té, ndng luong

TIME SCUPTURE THE HIVE TOWR

STAVIAN WORLD II THEHUB THEHUBII STAVIAN SKIN "GLASS" 7 STAVIAN SKIN "MIXTED"

10 phuong &n facade khéong dat - néu phuong an 11 khdong dat sé bi ding hop dong By .
- Dung dén tu van ky thuat ndng lugng coéng trinh e |

=L

B Phucng an 11 thuc hién v&i dinh hudng t6i da hiéu qua kinh té nang luong

12



Pha dau cua bai toan kinh té, ndng luong

Chi phi phan facade (vé ngoai)

Chi phi thiét bi

Tong muc dau tu

On site Renewable Energy Energy
Generate rq)
(kWh) (£)

Exceptional Calculations Energy Cost
Savings Savings
,z/ /7/ @ | kKWt 6 1"3':;: 63 5 6263 25
87,560,000,000 d -18,8% Percent Savings
__________________ Energy use Cost
48.12 47.98

5O SANH TONG NANG LUONG TIEU THU
(MWh/ndm)

103,312,600,000 d 3500.00

3077.50

88,119,400,000 4 -17,2% 3000.00
""""""""" 2500.00
40.3%
2000.00 1834.97
o EUI: 113 kWh/m2/nam
giam con 70 kWh/m2.nam
1000.00
. P 500.00
Phuong an kinh + louver Phuong an chon Chénh léch
647,578,000,000 608,585,000,000 -38,993,000,000 O pAthong thdng PA a6 xudt
Gidm chi phi dau tw ~39 ty Chi phi van hanh giam 40%, 4.3 ty/nam

So sanh véi yéu cau ning luong co sé cua LEED V4, giam 48.12% sir dung nang luong, c¢é thé
14 muic ky luc ddi véi toa nha van phéng tai Viét Nam

13
Toa nha German house HCMC, ~34% vdi LEED v3



Pha dau cua bai toan kinh té, ndng luong

Tiém ndng dat LEED Gold v&i

Co thé tién 1én LEED Platinum:

Piém t6i da hang muc chiéu sang tu nhién theo LEED:

7 8 6 Phong  |Dién tich (m2) [sDA (300, 50%) |Average SDA
R : 2 Officel 188.96 94.33%
‘1'Chern diém _
Office 2 229.66 100.00% o 500
Office 3 2303 95.08%
Office 4 166.17 100.00%

Giam chi phi dau tw

- Khéng tang chi phi dau tw
- Tang ty 1é wu dai vén vay

- Tang wu dai giam phat thai carbon

- Téi da vé hiéu qua chiéu sang.
97.03% dién tich dugc chi€u séng ty nhién trung binh
l6n hon 300 lux trong ca nam

Phong |Dién tich (m2) |ASE (1000, 250) |Average ASE

Officel 188.96 4.76%

Office 2 229.66 12.05% 2.10%
L Office 3 230.3 12.68%

Office 4 166.17 0.08%

- Toi da vé hiéu qua han ché choi so véi phuong an
théng thuong, van gii dugc ning mua dong 6 hudng Nam

29.7 kWh 8.1% dién tich choi, vugt yéu cau cua LEED, phai <10%
. Lén hon 300 lux trong ca nam
.2 . VS

Giam chi 8.5 kWh
51 PRIFIN . 2e-]

ph| dau Glém Sl’,l‘ dung 2o TT TT Tr _‘r -‘r -‘T

s . g tu HVAC o ) Khéng st dung Dimmer

Phwong an thdng thuéng £ nang luvong =]
Téng birc xa mat troi trong ngay: 29.7 kWh ° ]
3 1.8+

Phuwong an dé xuét
Téng birc xa mat troi trong ngay: 8.5 kWh

T T T T T T T T T T T 1 T 1 T 1
10:00 12:00 14:00 18:00 18:.00 20:00 22:00 00:00

Date: Tue 22/Jun

T 1 U 1 T T T T
00:00 02:00 04:00 08:00 08:00

Db thi nhan nhiét mat troi trong ngay 22/6,
mat dirng huwéng ddng

Sun

Str dung dén c6 Dimmer

14



Cdng trinh tét - Nang suat lao ddng ti 1é thuan véi tién nghi céng trinh

VO On O [ [1021]
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[] Kiém soat chi tiét chat lugng tién nghi nhiét, chiéu sdng, &m thanh, chat luong khéng khi... tai giai doan thiét ké 1a cac hang
muc rat mdi trong qua trinh thiét ké tai Viét Nam

B Khong phai la kién tric su, ky su khong lam dugc. Do chi dau tu khong yéu cau thuc hién
15



I xanh tai Viét Nam
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Cdéng trinh nao cé thé dat
ching chi xanh

Bang kiém cac hang muc dé lam \

+  Thiét ké tich hop

»  (Co da cac tién ich xung quanh c¢dng trinh trong ban kinh quy dinh
+ Bbtri cég tram sac cho xe dién

Higu qua nang luong, »  Giam thiéu 6 nhiém trong qua trinh xay dung

giam chi phi van hanh

+  Bé tri cac khéng gian md

»  Thu gom, tai st dung nwéc mura

+  Giam thiéu hiéu (rng dao nhiét

+  Giam thiéu 6 nhiém chiéu sang vao ban dém

»  Giam st dung nwéc trong nha va nwdc sén vurdn

+  L&p dat cac dbng hd do nwde cho cac hé théng chinh
+  Lap dat cac déng hd do nang lrong

* S0 dung nang lwong tai tao

T6i wu hod, gidm thiéu
chi phi dau tw

. . . *+  Quan ly hat thuée bén trong va bén ngoai cong trinh
\ . Tién nghi cong "”V + St dung céc vét liéu low-VOC
3 loi ich c6t 16i cia cong trinh xanh T /
S~
Tap trung dat ching chi Tap trung dat Igi ich c6t 16i
] Twong déi dé thuc hién, hoc thudc yéu cau LEED va ra [] Tl'Al:\h tozlén du’-?'c GU‘?‘C f:éc Igi iFNh téi,chl'nh, méi,tru()"nﬂg
bang yéu cau cho COT, tw van thiét ké... Se so sanh hiéu qua kinh té gilra cac phuong an, thiét
!
B Ting chiphi dau tu B C6thé gidm hodc khéng tang chi phi dau tu

Mudn dat chiing chi mic cao, VD nhu Platinum, can Iam tét ca 02 phan nay



Cdéng trinh nao cé thé dat chiing chi xanh

xceptional I tions Energy Cost Narrative
Savings Fing

Q
N

50000 207750 8 T - rgy us 051 -
00000 T T T T T T T 48.12 47.98
0
2500.00 48%
Il Table 1. Points for percentage improvement in energy performance
1500.00 — . Points Healthcare Points Schools
New Construction Sglhnogl(se,chgglthcare)
1000.00 Major Renovation Core and Shell
500.00
0.00 6% 4% 3% 1 3 1
LEED baseline PA théng thuong PA dé xuét
-2 ? ~ 0 yo A kY ?
B Giam su dting nang lugng 48% so vai cdng trinh co so 8% 6% 5% ) s )
theo yéu cau cua LEED
B Gidm 40 % so v&i cong trinh thiét ké thong thudng
46% 44% 43% 17 19
~ . e ~ ~ Y -2 2 0 ?
= Cong trinh thiét ké théng thudng giam khoang 8% su 0% 48% o s 20

dung nang lugng so vdi cdng trinh ca s& cla LEED
= Coéng trinh boc kinh thiét ké théng thudng du diéu kién dé nhan ching chi LEED, khéng cdn nd luc nhiéu vé kY thuat

Cong trinh thudng: 2 diém muc ndng luong; cong trinh da té&i vu 17 diém va gidm chi phi dau tu

Pé clng dat Leed gold 60 diém, cong trinh thudng phai bu 15 diém & cac hang muc khac -> Tang chi phi dau tu
18



Cdéng trinh nao cé thé dat chiing chi xanh

¥ | = , V : ' A & T ANN ) e
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Tap trung Igi ich cot 16i

A
)
v -5 St

Tap trung dat ching chi

Lan thanh thao quy trinh thiét ké coéng trinh hiéu ndng cao,
Ung dung cac cdng cu tinh todn moé phdng chinh xac.

Dé& thuc hién, hoc thudc yéu ciu LEED va ra badng kiém, yéu
cau cho cdt, tu van thiét ké '
\ Tinh toan dudgc cac Igi ich tai chinh ngan han, dai han, maéi
Céac tinh toan chd chét do don vi thiét ké MEP, HVAC thuc -ﬂ trudng dé so sanh lIgi ich gilfa cac phuong an. Hoan thién FSE
hién. bang kiém LEED sau khi da du kién dudc phuong an téi uu, %
tiét kiém nang luong gErn
SU dung md phdng van hanh cdéng trinh va nhap soé liéu dau 4 ) ' '
vao tu thiét k& MEP, HVAC, kién truc...dé tinh toan % tiét kiém ] Su dung m6 phong van hanh céng trinh nhu cong cu dé thiét
ndng luong ké nhiét, HVAC va so sanh hiéu qud. Phan tich cac diém
manh, y&u cla thiét k& dé dé xuat diéu chinh, khdc phuc
Lua chon thiét bi, vat liéu bang hodc tét hon cac yéu cdu dé hoac...thiét ké lai
xuat tu tu vadn MEP, LEED

&%

Lua chon thiét bi, vat liéu dua trén tinh toan chi tiét Igi ich
kinh té: Chi phi dau tu, chi phi van hanh, th&i gian hoan vén,...

Tai cdc nudc phat trién, bat budc thuc hién tinh toan tiét kiém nang ludng khi xin phép xay dung
viéc nay dugc thuc hién chuyén siu béi cac ky su MEP, HVAC -> phuong phap quan ly dé dam bao Igi ich cbt 16i



Chi phi dau tu

Tap trung dat ching chi Tap trung lgi ich c6t 16i

¥

L £

*
Panh gia chi phi riéng cho 3
thi trudng Viét Nam

— A

Hé théng khach san Hilton dua ra cdc yéu cau thiét ké theo
hudng tap trung Igi ich cot 16i, khéng can ching chi




Phan bd chi phi hop ly cho cac thanh phan nhiét va nang luong

Van hanh
Thiét ké
THIET KE THONG THUONG
+

THIET KE NANG LUCONG,

TIEN NGHI CONG TRINH

TAI UU HOA CHI PHi GIA MEP + CHI PHI NANG LUGN

m I GIA LOP VO CHI PHi CAI TAO

B phuong phap thist ké hién tai Nang lugng tdi tao tai ché
B Csch lam moi, s6 hod & m6 phéng van hanh - Nang luong tdi tao khu vuc, quéc gia

Pinh muc chi phi thiét ké xay dung chua gdm chi phi dé thuc hién cic cdng viéc sau
B Lva chon phwong an tiét kiém nang lwong déi véi thiét ké xay dwng cong trinh;
B Lap bao céo tac ddng méi trwong, 1ap cam két bao vé moi truong:;
B Lap cac bao cao, hd so thda thuan chuyén nganh theo yéu ciu ctia chi dau tw (néu co);

B Thiét k& hé théng didu khién théng minh cla toa nha;
Théng tu 12/2021



Tap trung cdt 16i, bd sung thém ching chi

Energy Type Units Proposed Design Baseline Design Percent Savings
Energy Use Cost Energy Use Cost Energy Use Cost
(£) (£)

Electricity kWh 1,051,257.82 96,518.08 2,314,339.48 202,818.05 54.58 52.41
Gas kWh 0.00 0.00 0.00 0.00 0.00 0.00

Subtotal (Model Outputs): 1,051,257.82 96,518.08 2,314,339 .48 202,818.05 54.58 52.41

On site Renewable Energy Energy Renewable Narrative
Generated Energy Cost
(kWh) (£)

Photovoltaic Panels 0.00 0.00 Generated from source
Wind Power 0.00 0.00 Generated from source
Solar Water Heating 0.00 0.00 Generated from source
Combined Heat and Power 0.00 0.00 Generated from source
(electricity)

Exceptional Calculations Energy Cost Narrative

Savings Savings
Summary Units ne D
Total KWh 10512578 95 518.08 23143394 20281805 5458 5241
2021 Integrated Er ental Limited Al is reserve
Percent Savings
Energy use Cost
54.58 52.41

LAY
TATATATATATAT)

if
'
L

. 2L

B Loai hinh: co s3 gido duc, khdi cong 10/23
B  2néi dung tu van riéng biét :

1- T&i vu hod thiét ké

2 - Chung chi LEED

B Khong tang chi phi dau tu, gidm st dung ndng luong 54.5%



Nang cao hiéu qua nang lucng cho toa nha dang van hanh

i

Lwgng chi phi giam
thém cda moi

Chénh léch so véi

A8

o

Phwong an phan tich phuong an hién trang
(Ty VND/ ném) (Ty VND/ nam)
Hién trang

. Phwong an 1:

Diéu chinh diéu khién thap giai 0.62 0.62
nhiét

Phwong an 2:
Céu hinh lai phong méy 3.40 4.02

Phwong an 3:
Thém hé théng hdi nhiét 0.29 431
Phwong an 4: 1.38 560

Thém mai nang lwong mat trévi

Chi phi vén hanh (Ty VND/ ndm)

Hign trang | 1251
1
1
Phwrong an 1 N 1159
1
I S 549
1
]

Phwong an 2

Phwong an 3 [ 520
1
1

Phuong an + M ¢ 2
1

1
0.00 2,00 4.0§ 6.00 8.00 10.00 12.00 14.00
Chi phi van hanh cho chiéu sang va thiét bi 1

B 2 phuong an dau khéng can thay thé thiét bi, tan dung t6i da ha tang co san

] Phuong an 3 bé sung thiét bi dé cai thién chat lugng khong khi

B Phuong an bé sung mai ndng luong mat trdi, do dich vu ndng luong I8p dat



TSi uu hoa thiét ké khi dau thau xay dung, hé trg nha thau

s 5,411.26
Jj [ MWh )

24.9%

5,000 23.3%

4,388.74

4,500 423273

! 4,063.14
SiESR AR RS R O 4,000 53.6%

iaa £ —_

) £3,500 3,166.33
=3,000
2,500

2,905.01

128

RE

2,000
1,500

) 1,000
N b 500

CEoSc=icceeacaciduuas 01. Currrent 02. Currrent 03.0P1 04.0P2 05.0P3
design VRF  design VRF

[ Loai cong trinh: Megamall, chiing chi LOTUS
] Thiét k& clia dé bai dau thau dat 23.3 - 24.9% TKNL (tuy thudc thiét bj cu thé)

i Dé xudt phuong an téi Uu, gidm tsi 53.6% nang lugng

NHUNG : GIAM CHI PHi PAU TU 415.000 USD
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Green Mark SLE - Super Low Energy

Total energy consumption (MWh/year)

1.Baseline I 14817.23
2ETTV31.24 Wm2K I 14361.47  3.08%
3.ETTV 31.24 W/m2K + Proposed equipment I 14176.22 1.29%
4. Proposed fagade and Interior load I, 10492.44  25.98%
5.Using Heat recovery (ERV) IS 10203.51 2.75%
6.Daikin chillers & sequencing [INIIIEGEGNGNGNGNNGNGNNNNNNNNGNNGNGNGNGEGEGN 063261 5.6%
7.Hotwater CO2 refrigerator IIIIIIENEEGGEGEGEGENNNNNNNNNNNNGEGEGN 9617.53 0.16%
8.VRF Daikin NN 2010.91  6.31%

Achieve Gold Plus
. . )
9.Current MEP design I 10032.30 -11.34% Requirement: 32.29%

10.First Optimization NG 3238.12 17.88%

Expected Optimization | ~7400 10%

N&i dung bao vé Green Mark giai doan thiét ké véi BCA - Singapore

] Tinh todn thanh céng phuong an SLE (Super Low Energy) déng thdi gidm chi phi dau tu so vai
thiét ké ban dau.

Cac du &n ngoai Singapore dudc &p dung tiéu chudn Green Mark 2012, thadp hon so v3i chuén
hién hanh trong Singapore.

] SLE (Super Low Energy) 13 tiéu chudn ndng ludng danh cho Green Mark phién ban mdi nhat,
dang dudc chudn bj 4p dung chinh thic tai Singapore -> VN coé thé |am dudc cong trinh chuan
Sing tién tién nhat




Bo sung gidi phap hi
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Energy Type Units Proposed Design Baseline Design Percent Savings
Energy Use Cost Energy Use Cost Energy Use Cost
(£)
Electricity kWh 2,265,494 19 276,414.70 2599 26.24
Gas kWh 0.00 0.00 0.00 0.00
Subtotal (Model Outputs): 2,265494.19 276,414.70 25.99 6.24
On site Renewable Energy Energy Renewable Narrative
Generated Energy Cost
(kWh) (£)
ovoltaic Panels 0.00 source
Wi 0.00 source
S ter Heating 0.00 source
Combined Heat and Power 0.00 Generated from source
(electricity)
Exceptional Calculations Energy Cost Narrative
Savings Savings
Summary Units
Total KWh 22654940 50387217 30008630 576414 70 2599 26 24
Percent Savings
Energy use Cost
25.99 26.24
Téng nang lwgng van hanh hang nam (Mwh) . Déng ky LEED Gold, dat
) v
3500.00

I 26% gidm sU dung nang

200000 luohg - giai doan ndp hd
oo 126% s L 345% 141.5% so LEED thi céng

2000.00 — 1787.9 . ‘Dé dé XUé,t g|é| phép khé
500,00 thi dé dat t&i 38-41.5 %

Baseline Current Design ~ Current Operation Op

26



Bo sung gidi phap h

éu qua nang lugng cho céng trinh dang ky LEED

Energy Type Units Proposed Design Baseline Design Percent Savings
Energy Use Cost Energy Use Cost Energy Use Cost
(£) (€)
Electricity kWh 3,372,228.79 306,263.27 4,669,688.97 423,947 62 2778 2776
Gas kWh 0.00 0.00 0.00 0.00 0.00 0.00
Subtotal (Model Outputs): 3,372,228.79 306,263.27 4,669,688.97 423,947 62 27.78 27.76
On site Renewable Energy Energy Renewable Narrative
Generated Energy Cost
(kWh) (£)

Photovoltaic Panels 0.00 0.00 Generated from source

Wind Power 0.00 0.00 Generated from source

Solar Water Heating 0.00 0.00 Generated from source

&?Q;?r'igﬁg}Heat and Power 0.00 0.00 Generated from source

Exceptional Calculations Energy Cost Marrative

s Savings Savings
. Summary Units Proposed Design Baseline Design Percent Savings
i Energy use C?_st Energy use C{t}st Energy use Cost
: (£) L)

Total KWh 3372.228.7 306,263.27 40696883 43304762 2778 27.76

Copyright & 2021 Integrated Environmental Salutions Limited All rights reserved
Percent Savings
Energy use Cost
27.78 27.76

(] Pang ky LEED Gold, dat 27% gidm s dung nang lugng - giai doan
ndp hé so LEED thi céong

B D3 hoan thanh tinh toan gidi phap kha thi dé dat t&i 34 % hiéu qua
nang luong
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Thé nao la toa nha Net Zero
Energy?

NET ZERO ENERGY

HIGH )
EFFICIENCY

‘ oﬂVﬁC

» Lighting

. liances

— u Can bang nang luong tiéu thu va
" nang lugng tai tao. Nang Igc_jng tai
tao cé thé 1a tai tao tai chd hodc

tai tao bén ngoai

Thach thic 18n nhat: gidm thiéu
nang luong s dung cla toa nha,
khé hon nhiéu so vai 18y ching

chi xanh




vé tiét kiém nang luong

L L Khoéng du bao st dung ndng lugng
PE BAI THIET KE >

i i .. Khéng kiém tra tién nghi céng trinh khi thiét
Muc tiéu hiéu qua nang lugng chung 9 ' kgé 9

chung, khéng yéu cau con sé cu thé

Pam bdo dat hodc vugt muc tiéu dé ra
DE BAI THIET KE

A 4

Bao cdo giam si dung
nang luong, gidm phat
thai

Muc tiéu cu thé 25%, 40%, 67%, Zero Energy
Cac yéu cau bén viing madi truong khac D

Ho so thiét ké xin phép xay dung

Mé hinh tinh du bdo sU dung nang luong, kiém tra tién nghi céng trinh,
t8i wu hod chi phi dau tu, gidm thiéu chi phi van hanh,
kiém tra thdi gian hoan vén khi tdng hiéu qua nang lucgng




Vai tro cta thiét ké - kién truc su, ky su

Hét vong doi

~300 cong trinh S oqct)5

) Cacbon ham chtra
Cacbon ban dau Cacbon van hanh | trong qua trinh st | Cacbon hét vong

dung doi

Kién tric su Cao l_ Trung binh Cao

Ky su Cao Trung binh
Chinh quyén Cao

San xuat Cao
Nha thau

Co chirng chi

Ph. trién D. an Trung binh How to Design

Nha dau tw Cao Cao Strategies for
Building Goals from
cove.tool

Nguoi st dung Cao ~ Trung binh (archdaily.com)

Quan ly v.hanh Trung binh Cao

Can nhin nhan vai trd 18n hon cla kY su thiét ké ndng lugng, téi uu hod chi phi cdng trinh

Thay vi giao pho toan bd cho kién truc su - dé chdp nhan hy sinh hiéu qua cho vé dep nghé thuat

B Baitoan kinh té& ndng ludng can dudc thuc hién triét dé gitp mang lai Igi ich t&dng thé cho nha dau tu, ngudi st dung, quéc
gia, qudc té



Cong cu, quy trinh

Cong cu s6 hod, md phéng van hanh toa nha
Vd: Openstudio

AN

ANSI/ASHRAE Standard 209-2018

Energy Simulation Aided
Design for Buildings
Except Low-Rise
Residential Buildings

Quy trinh: ASHRAE 209
Tiéu chuan sir dung md phdng may tinh khi thiét ké

How we got here

In olden days (pre-1980)
- Research and design

- Expensive and uncommon
Performance-based codes (mid 1980’s)
* THRES, ASHHAE SO 1987 - IBPSA established

- Utility incentive programs (International Building Performance
- Desktop computers Simulation Association)

LEED

= 1098 version:1.0 2004 - ASHRAE 90.1 Appendix G
- 2000version2.0 . —
- 2007 required 2 points in EAc2

Standard 209-2018

Céc cdng viéc thiét ké Giai doan

1. #1 mob phong y twdng, hinh khdi

P, . Thiét ké y twédng
2. #2 thiét ké y twong (wwr, che nang,...)
3. #3 giam tai nhiét (facade, deén, thiét bi,..) - o

. Ly Thiét ké co s&

4. #4  lya chon hé thong HVAC Co’ hoi giam chi phi dau tv
5.  #5 tinh chinh thiét ké kién tric, HVAC '
6. #6 tich hop va toi wu héa thiét ké Thi€t ke ky thuat
7. #7 lua chon thiét bi va cdc giai phap ky thuat khac Tai liéu xay dung



Muc tiéu, céng cu, quy trinh thiét ké&, thiét I1ap t6i uu van hanh

Zi11111Ir1g) Conceptual

Construction Operation and
Logistics Maintenance
Cac cong viéc thiét ké Giai doan | B .
25% 1.  #1 mo phéngy twéng, hinh khai | | y
- a” ~ - 2 "3 Th|é(t ké\,\}tu’ang Y f. Tw
2. #2 thiét ké y twong (wwr, che nang,...) T
50% 3. #3 giam tai nhiét (fagade, dén, thiét bi,.. B
giamtain Ale A( acade, den, thiét b, )“ - N Thitk ké cor 55 o= >yl
4. #4  Iya chon hé thong HVAC Co hdi giam chi phi dau tw e e
o, l Typesss
67% 5. #5 tinh chinh thiét k& kién tric, HVAC o _—
NZEB 6. #6 tich hop va toi wu hoa thiét ké Thiet ke ky thuat
7. #7 Iwa chon thiét bj va cac giai phap ky thuat khac Tai liéu xay dung
XAC PINH MUC CON NGUGI, CONG CU, QUY TRINH T T
TIEU GIAI TRINH BANG SO LIEU CAC GIAI PHAP GIAM TAI HVAC _“-\ N ;._Vf T
QUY CHUAN LAP TRINH PIEU KHIEN HE THONG
TIEU CHUAN CAN PUGC MAY PO CHO TUNG CONG====
TRINH

. loT + TOI UU VAN HANH THEO THOI GIAN THUC




Két qua - Toa nha da ning thé thao Net Zero Energy

800.00

600.00

400.00

200.00

0.00

-200.00

-400.00

-600.00

Nang lwong tiéu thu (MWh/nam)

604.56
330.36
Hién trang T6i wu HVAC

-435.83

St dung NL tai tao

Tu van ching chi xanh LOTUS
Nghién clu dinh huéng dat Net Zero Energy

Tinh toan thanh céng phuong an giup du an dat Net Zero Energy -
gidm 100% nang luong tiéu thu tuong duaong tiét kiém 1.25 ti tién dién
van hanh/ nam

Vi céc li do lién quan dén qudn ly du an, tién do,... cac bén théng nhat
khong thuc hién Net Zero Energy, hudng dén muc tiéu LOTUS
PLATINUM



Két qua - Toa nha vin phong Net Zero Energy

1000.00 1s.00 15.18
s00.00 . 780.92 . (_ . o _\ ________ 1400
3641y ' 12.73 \
s00.00 1200 11.54 I 121w
398.74
9.11
2.49

400,00 382.19 381.00 1000

8.00

200.00

6.00

- ]

-80.71
= 4.00
o0 Current Design
2.00
-400.00
-392.94
k Optimized )
-600.00 -533.2417 oo
Maximum PV Current design \ Optimized J Maximum PV
M Total energy consumtion B PV generated electricity w HVACsystem = Solar Panel

TOA NHA VAN PHONG NET ZERO ENERGY, 5900 m2




Két luan

Phat trién kinh té ning luong Cai tao hiéu qua nang luong
Cong trinh mai Cong trinh dang van hanh

<Al

i Kinh té nang lugng cong trinh can dugc dua vao dé bai B Cac dich vu do dém, theo dbi ning ludgng loT khéong
thiét ké v8i muc tiéu ré rang phai 1a gidi phap triét dé giup tidng hiéu qua nang
, , e lugng
| ] Bo6 sung vai tro cla k¥ su nang luong, toi uu thiét ké, toi uu
phan bo vén dau tu vao cac thanh phan céong trinh [ ] Mot s6 céng ty ESCO chi tap trung thay thé thiét bi
’ ’ \ va thu tién dai han, téi 20 nam, can xem xét hiéu qua
. Tap trung Igi ich cot 161 v8i dau hiéu: chi phi dau tu, chi phi kinh té cta cach lam nay
van hanh déu gidm so va&i cdong trinh tuong tu
' ) B Nhidu toa nha co thé tan dung ha tdng s&n c6 dé nang
[] Chi lay ching chi xanh khi d& dam bao Igi ich coét 16i. cao hiéu qud nang luong, khong can thay thé thiét bi,
Ching chi xanh khéng phadi la su dam bao cho hiéu qua vat liéu, hodc thay réat it.

dau tu, hiéu qua nang lugng

, , \ 7 , \ B Cintinh toan cu thé maoi gidi phap cai tao dem lai hiéu
Lua chon thiét bi va thiét lap diéu khién hé thong can dugc qud gi, thdi gian hoan vén bao l1au dé ra quyét dinh
tinh todn, may do cho médi céng trinh. Téi vu diéu khién
bang loT, clouds theo thdi gian thuc
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