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Tém tat: Nang luong la yéu t6 chinh ¢é anh hudng I6n dén céc hoat déng kinh té, chinh tri, vén héa - xa hoi
va 6 nhiém méi truong. Viét Nam dang trong thoi ki phét trién nhanh, nhu cau st dung dién cao nén luén
trong tinh trang thiéu dién. Viéc x4y dung, dé xuat suét tiéu thu dién nang cho céc céng trinh (Chi sé tiéu thu
néng luong cta cong trinh-BEI; Chi s6 tiéu thu ndng lwong cla diéu hoa khéng khi-AEI; Chi s6 ndng luong
tiéu thu cda céc thiét bj vén phong-OEl) sé gitip 6n dinh va tiéu thu ndng lurong bén viing, gép phan bdo dadm
an ninh néng lvong Quéc gia, gidm bot &p luc xay dung céc nha méy dién trong twong lai va gidm thiéu tac
nhan gy bién déi khi hdu. Noi dung bai béo dua ra cac budc tinh toén céc chi sé tiéu thu ndng luong va dé
xuét céc chi sé tiéu thu néng luong cho céng trinh dang van phong lam viéc Ia BEI = 80 - 100kWh/m¥nam;
AEI = 55 - 90kWh/m?/nam; OEI = 0,06 - 0, 12kWh/m?nam.

Tor khéa: Chi sé tiéu thu ndng luong clia cong trinh-BEI; chi sé tiéu thu ndng luong cta diéu hoa khéng
khi-AEl: chi s6 ndng luong tiéu thu cta céc thiét bi vén phong-OEl.

Researching, proposing the electricity consumption indices for office: Application of calculation for
office in Hanoi

Abstract: Energy is one of main factors having great impacts on economic, political, cultural and
social activities and environmental pollution. Vietnam is rapidly developing with high demand for power. As a
result, Vietnam always faces power shortage. The development of power consumption indices for buildings
(Building Energy Index-BEl, Air conditioning Energy Index-AEI, Office consumption Energy Index-OEI) will
help stabilize and use energy sustainably, contributing to the national energy security, reduction of pressure
on building new power plants and minimization of the factor causing climate change. The content of the
article includes the steps of calculating and recommending the energy consumption indices for office with
BEI = 80 - 100 kWh/m?year; AEI = 55 - 90 kWh/m?/year; OEI = 0.06 - 0.12 kWh/m?/year.
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@ 1. Dat van dé

Theo Tép doan Dién Iyc Viét Nam (EVN) [1], dién thuwong ph&m toan Tap doan trong nam 2016 dat
159,45 ty kWh, tang 11% so v&i nam 2015 va vwot 350 trieu kWh so véi ké hoach. Trong do, dién thwong
pham néi dia wéc dat 158,3 ty kWh, tang trwdng 11,2%. Cu thé, dién cAp cho cong nghiép - xay dwng chiém
ty 1& 53,5%, quan ly tiéu dung chiém 34,4%, thwong mai, khach san, nha hang chiém 5,5%, ndng nghiép
chiém 2,3%, thanh phan khac chiém 4,2%. Theo EVN trong cac thanh phan phu tai, dién cap cho thuong
mai, khach san, nha hang va dién cip cho cong nghiép - xay dwng |a hai thanh phan cé mic ting truéng
cao nhét, 1an lwot 1a 15,7% va 10,75%.

Theo s6 liéu ctia Téng cuc Théng ké [2] tc d6 tang trwdng nganh xay dwng nuwdc ta dat binh quan
4,4%/nam trong ba n&m 2013-2015, cao hon tbc d6 ting trwédng GDP binh quan nam 4,2%. Tinh riéng giai
doan 2014-2015 tbc dé tang trwéng riéng ctia nganh Xay dung 1a 10,82% va la nganh cé téc do ting truéng
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cao th ba trong s6 cac nganh déng gép vao GDP ca nuéc. Ciing theo dw bao clia BMI [3] cho thdy nganh
xay dwng dan dung wéc ting trwdng binh quan 4,67%/nam trong giai doan 2017 - 2023 dwoc thé hién trong
Hinh 1.
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Hinh 1. Téc dé téng trréng nganh xay dung dén dung [2,3]

Nhiéu nwéc trén thé gisi va khu viee da cé nhitng Quy chuan quy dinh suét tiéu hao nang lwong cho
c6ng trinh xay dwng. Bing trwéc thach thire vé mai tredrng va an toan nang lvong, B6 Xay dung ciing da
ban hanh Quy chudn QCVN 09:2013/BXD vé céc cong trinh xay dwng st dung nang lwong hiéu qua. Dé
dwa nhitng quy dinh &p dung vao thwc té moét cach cé hiéu qua can phai lwong héa cac tiéu chi dé dé ap
dung, do d6 ddi v&i cac cong trinh xay dwng can nghién ctu, tinh toan dwa ra dwoc chi sb tiéu thu néng
lweng, gitp cho viéc thiét ké va van hanh cong trinh mét cach hiéu qua nhéat, dem lai mot thiét ké hai hoa
vé kién trac, hiéu qua vé nang lvong.

@ 2. Phwong phap xay dwng céc chi sé tiéu thu nang lwong

Hién nay cé moét sb phwong phap xac dinh chi sb tiéu thu nang lwong nhw: Phuwong phéap diéu tra,
khao sat thyc té; Phwong phap mé hinh héa; Phwong phap diéu tra khao sat két hop mé hinh hoéa [2]. Cac
phwong phap tinh toan cho két qua ding con phu thudc vao cach thirc 14y sb liéu, thoi gian 1am viéc, hé sb
hoat dong ddng thdi, cong to dién cho cac hé thdng,... O day chiing tdi xay dwng chi s6 ndng lwong dwa
trén phwong phap didu tra, khdo sat cho mét s cong trinh tai Ha Noi dwoc néu trong Bang 1.

Béng 1. Cac coéng trinh tién hanh khao sat tai Ha Noi

TT Tén céng trinh Dia diém

1 | Trung tdm Diéu hanh Khai thac va Phat trién cac 57 Huynh Thuc Khang, Lang Ha, Déng Da, Ha Noi
dich vu Tin hoc - Vién théng (VNPT)

Toa nha Vietinbank (Vietinbank) 183 Nguyén Lwong Bang, Quan Dbng Pa, Ha Noi
Van phong giao dich-Naforimex (Naforimex) 19 Phé Ba triéu, Quan Hoan Kiém, Ha Noi
Zodiac Building (Zodiac) 19’Duy Tan, Phwong Dich Vong Hau, Quan Cau
Giay, Ha Noi
5 | Toéa nha VCCI (VCCI) Sé 9 Dao Duy Anh, Phwong Mai, Béng Da, Ha Noi

2.1 Hoat déng khao sét, diéu tra, thu thap sé liéu

Trong hoat dong khao sat, didu tra cac théng tin ghi chép, lwu triv bing hinh &nh hodc phiéu khao sat
la rAt quan trong, trong qua trinh phan tich cé thé dwoc tra ctvu, so sanh lai @& ddm bao dd chinh xac can
thiét, bao gdm cac budc [4]:

- Thu thap dir liéu: H6 so thiét ké cong trinh bao gébm ban vé va thuyét minh tinh toan; H6 so hoan
cbng cong trinh; H4 so nghiém thu céng trinh; Thu thap di liéu tdng quan cong trinh; Cac loai hinh tiéu thu
nang lwong trong céng trinh.

- Pidu tra v& qua trinh van hanh céng trinh: Thu thap di liéu v& qua trinh hoat ddng ctia cdng trinh;
Thu thap théng sé cac qua trinh cong nghé (&p suét, nhiét do, lwu luong,...) clia qua trinh s& dung thiét bi
diéu hoa khong khi; Thu thap thoi gian hoat dong clia cong trinh; Hinh thirc van hanh; Hién trang st dung
naéng lwong; Danh muc cac loai hinh trang thiét bi van hanh nang lwong chinh trong cdng trinh: Cong suét
tir don vi tiéu thu, s lwong, ty 1&; Cac s6 liéu khac: chi phi [nguyén liéu (%); ndng lwong (%); chi phi khac],
céac yéu td mdi trwdng, cac xu huwéng phat trién.
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2.2 X4c dinh cédc thong sé can thiét dé phan tich, danh gid

+ Thong tin chung vé cac cong trinh khao sat: Cac cong trinh khao sat trong Bang 1 dwoc xay dwng
véi két chu khung, cot bé tdng chiu lwc, vé bao che bén ngoai chi yéu la twéng gach nung réng két hop
ctra sd bang kinh, mai bang bé téng cét thép, riéng cong trinh Toa nha Vietinbank b& mat bén ngoai toan
bd bang kinh hdp hai I6p mau dam. Thong tin khao sat cac cong trinh dwoc thé hién trong Bang 2 va ty &

tiéu thu nang lwong trong Hinh 2.

+ Thoéng tin vé& ndng lwong tiéu thu trong cong trinh: Hé thdng str dung trong cac céng trinh chi yéu
1& hé théng diéu hoa khdng khi mét me nhidu con, giai nhiét béng gié, dat trén mai, riéng cong trinh tda nha
VCCI str dung hé théng lam lanh gian tiép (chiller giai nhiét gi6). Hé théng chiéu sang dung dén neon (cong
suat 18W, 36W st dung chén lwu dién ttr). Cac thiét bj van phong chi yéu st dung may tinh dé ban, may
tinh ca nhan, may chd, may in, may phé té, ti lanh, may scan, &m dun nwéc néng, cong trinh VNPT st dung

cac tl rack va hé thdng diéu hoa chinh xac.

Cong trinh VNPT st dung diéu hoa khong khi VRV/VRF
(5245kWq). Bén chiéu sang huynh quang T10 3x36W,
dowlight 18W, dén ép trdn 60W (346,7kW). Thiét bj
van phong: may tinh dé ban, may tinh ca nhan, may
in, scan, cay néng lanh (517,89kW), cac thiét bj trén
hoat dong trung binh 8h/ngay, hé s6 déng thei 70%. 06
thang may, 111kW, hoat dong 3h/ngay, hé sb ddng thoi
50%. T rack 165kW, diéu hoa chinh xac 172kW hoat
dong 24/24h (dac thu nén khéng dwa vao tinh toan).

Cong trinh Vietinbank st dung didu hoa khong khi
VRV/VRF (1424kWq). Bén chiéu sang huynh quang
T8, 0.6m 4x18W, compact 14W, dén led 5W (78,5kW).
Thiét bj van phong: may tinh d& ban 350W, may tinh ca
nhan, may in, phé té6 1200W, scan 120W (93,1kW), cac
thiét bj trén hoat dong 8h/ngay, hé sb ddng thoi 80%.
03 thang may 33kW, hoat ddng 6,5h/ngay, hé sb déng
thdi 80%. May tinh chd 5kW hoat dong 24/24h.

Cong trinh Naforimex s dung diéu hoa khong khi VRV/
VRF (317,3kWq). Bén chiéu sang huynh quang T8,
compact, led (16,3kW). Thiét bj van phong: may tinh
dé ban, may tinh ca nhan, may in, pho t6 (35,5kW), cac
thiét bi trén hoat déng 8h/ngay, hé sb ddng thdi 80%.
02 thang may 15kW, hoat dong 10h/ngay, hé sé déng
thdi 50%. May tinh chd 0,45kW hoat déng 24/24h.

Cong trinh Zodiac st dung diéu hoa khéng khi VRV/
VRF (1164,2kWq). Dén chiéu sang huynh quang T8
18W, compact, led (53,56kW). Thiét bj v&n phong:
may tinh d& ban, may tinh ca nhan, may in, phd to
(124,5kW), cac thiét bj trén hoat dong 4,0h/ngay, hé
sb6 déng thoi 35%. 03 thang may 36,5kW, hoat dong
5,5h/ngay, hé sb ddng thoi 45%. May tinh chi 10kW
hoat dong 24/24h.

Cong trinh VCCI s dung didu hoa khéng khi Chiller
gidi nhiét gio (390,6kWq). Ben huynh quang T8 (36W),
compact, led (79,32kW). Thiét bi van phong: may
tinh d& ban, may tinh ca nhan (hoat déng trung binh
8h/ngay, hé sé déng thoi 80%), may in, phd té, binh dun
nworc, ta lanh, tivi (148,9kW), cac thiét bi trén hoat doéng
trung binh 2.5h/ngay, hé s6 déng thoi 55%. 04 thang
may 37kW, hoat déng 8h/ngay, hé sb déng thdi 80%.
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Hinh 2. Ty I¢ tiéu thu ndng lgng trong cac céng trinh khao sat
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Bang 2. Théng tin chung céac céng trinh van phong dwoc khdo sat tai Ha Noi

Téng sé Dién tich ctra Dién tich S6 ngwoi lam
TT Tén cong trinh dién tich san tAn kinh bao che | twong bao che | viéc trong cong

xay dwng (m?) 9 (m?) (m?) trinh (ngwoi)
1 VNPT 39145 25 8196.2 16500 600
2 | Vietinbank 10817,6 17 4231.8 1488.9 350
3 Naforimex 3876,3 9 373.4 2466.8 250
4 | Zodiac 10624 16 2302.12 5536.6 700
5 | VCCI 9106 8 - - 820

2.3 Cédc bwérc ddnh gid céc chi sé tiéu thu ndng lwong cho toa nha

Sau khi khao sat, didu tra cac thong tin clia céng trinh, tién hanh phan loai chi tiét cac thiét bj st
dung nang lwong, cac hé thdng k§ thuat trong cong trinh, hé s hoat dong ddng thai, thdi gian hoat dong
cla tirng thiét bj dé tién hanh phan tich, danh gia chi tiét. Cac bwéc danh gia can thwc hién theo trinh tw
nhw Hinh 3.

Thu thap o lidu - D@ liéu chung cua cong trinh

> . »| - Dt liéu I6p vé cong trinh
bi=oe, doess) - Dit liu céc hé théng tiéu thu dién cia cong trinh
Phan loai chi iét tai - Lay bgng chi t{et cac hé thong: Diéu hoa, chiéu sang, thang may,
v thlet bi van phong,...
g - Thiét bi khong st dung thudng xuyén (Bom chiva chdy, quat ht khai)
e e 1P < i 1 - X&c dinh cong suét thiét ké cac hé théng ki thuét
Tinh toanvgh::gns: thist ke, »| - Xac dinh cong suat van hanh thuc té

- Dénh gia so bo két qua (kiém tra s6 liéu thu thap duoc)

S -Buara cac chi s6 tinh toan cho ting hé thong ky thuat
Banh gig, so sanh » - Duara chiso tiéu thu néng lwong cho cang trinh
ket qua - So sanh véi tiéu chuan, danh gia két qua

v

Giai phap tiét kiem
nang lwong

-Buara ting giéj phap cho tirng hé théng ki thuat
-Danh gia kinh té cho timg giai phap
- Tiép tuc tim hiéu cong doan tiép theo dé kiém toan

A 4

Hinh 3. Cac buéc danh gia cac chi sé tiéu thu ndng luong cho toa nha

Toan bd cac cong trinh khao sat chi cé mot ddng hd do dién ndng. Do vay khong cé sb liéu tiéu thu
ndng lwong cu thé cua tirng hé théng k§ thuat d& phan tich nang lwong tiéu thu riéng cda tivng hé théng.
Chinh vi vay, trong qua trinh khao sat thi di liéu vé hoat dong cla tda nha nhw sb gi® lam viéc trong ngay,
sb ngay lam viéc trong nam, hé sé sir dung déng thoi, tAn suat st dung cac thiét bi van phong,... la rat
quan trong.

Trong nghién cru nay ching téi danh gia cac chi sé nhw sau:

- Chi sb tiéu thu nang lwong clia toan cong trinh (Building Energy Index) BEI, kWh/m? san toan cong
trinh/nam;

- Chi sé tiéu thu ndng lwong ctia didu hda khong khi (Airconditioning Energy Index) AEI, (kWh/m?2 san
st dung diéu hoa/ndm);

- Chi sb néng lwgng tiéu thu cla cac thiét bj van phong (Office equipment Energy Index) OEI, kWh/m?
san van phong/nam.
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@ 3. Két qua va thao luan

Qua trinh khao sat tai mét sé tda nha van phong & Ha Noi cho biét dwoc tinh hinh st dung nang
lwong tai cac tda nha dang hoat déng, cong nghé ciing nhw cac thiét bi dang s dung hién nay, dé tir d6
dwa ra bién phap dam bao viéc sir dung nang lwong tiét kiém hiéu qua, tao co s& xay dwng cac bién phap
tiét kiém nang lwong nhdm muc tiéu gidm tai tiéu thu dién nang trong céc tda nha hiéu qua nhét.

Qua khao sat tai mot sb tda nha trén cho thdy hau hét cac don vi déu chua c6 mot hé théng quan ly
nang lwong hoan chinh, hodc chwa thwe sy dau tw vao khau quan ly ndng lwong, cach thire quan ly ndng
lwong chwa mang tinh hé thdng, co céu td chirc tuy theo déc thu hoat ddng kinh doanh clia don vi, chwa cé
can bo quan Iy nang lwong chuyén trach dwoc ddo tao cip chivng chi clia nha nwéc, co ciu quan ly mang
tinh chat kiem nhiém.

Toan bd cac cong trinh khdo sat khdng cé ddng hd do dién ndng cho tirng hé théng ky thuat nhw hé
thdng diéu hoa, chiéu sang, thang may, cac thiét bi van phong,... do d6 rat khé danh gia cu thé va dua ra
cac giai phap can thiét.

Két qua phan tich biéu dd bén trén cho cac cong trinh cho thay tiéu thu ndng lwong cho hé thdng diéu
hoa khong khi 1a I&n nhét, chiém trung binh 60% (ttr 48% - 68%) nang lwong tiéu thy, tiép theo la cac thiét
bi v&n phong chiém trung binh 20% (t&» 17% - 24%), hé thdng chiéu sang trung binh 15% (ngoai trir céng
trinh Zodiac 8% do st dung chdi yéu dén led va compact). Tir d6 cé thé thay réng chi sé tiéu thu nang lwong
clia cac thiét bi van phong ciing can c6 nhitng khao sat va danh gia chi tiét, day la hang muc tiém néng cé
thé tiét kiem duoc ndng lwong tiéu thu trong cac tda nha van phong.

Béng 3. Két qua tinh toén céc chi s6 ndng luong cta céc céng trinh duoc khéo sét

E Tdng céng svuét dién BEI 5 AEI 5 OEI 5
kWh/nam kWh/m?nam kWh/m?/nam kWh/m?nam
VNPT 4204257.34 107.40 84.85 0.072
Vietinbank 1065456.68 98.49 82.35 0.078
Naforimex 304247.02 78.49 57.02 0.061
Zodiac 998731.15 94.01 91.23 0.111
VCCI 715887.57 78.62 54.21 0.102
Trung binh 91.40 73.93 0.085

T Bang 3 trén cho thay cac chi sb BEI, AEI, OEI clia cac tda nha cé sw chénh léch khong dang ké,
méc du tdng dién tich san s dung va thiét bi s& dung la khac nhau, nguy&n nhan chi yéu do hé sb st dung
ddng thai cac thiét bi va sb gio hoat déng trong ngay khac nhau. Déi véi cong trinh Zodiac chi sb OEI trong
phan tich co gia tri cao nhat 111 W/m#n&m, nguyé&n nhan chinh 1a do céng trinh cé s lwong may chi cao
(20 bd, cong suét 500w/1 bd) hoat ddng 24/24h trong ngay. Riéng cong trinh VNPT, chi s6 BEI cao nhwng
chi s& AEI 1a pht hop do hé théng diéu hda cé6 COP cao (COP=3.5).

Cac chi s& BEI va AEI cla cdng trinh VCCI thap hon trong cac cong trinh khdo sat do vi tri xay
dwng thuan lgi, hwéng chinh [a hwéng Bong nhwng bén kia dwdng cé tdoa nha Bao Duy Anh Tower cao 16
tang che chén, phia Tay c6 tda nha VCCI méi cao 23 tAng che nang, phia Bic c6 cay xanh, trwdng hoc,
phia Nam c6 khach san Kim Lién, mac du ty 1& két cAu bao che dbi vat liéu la kinh/twdng cla toa nha la
khodng 70%. Ngoai ra chi s6 AEI c6 gia tri 54,21 kW/m#nam la thdp nhéat do céng trinh ¢ s& dung diéu
hoa cuc bo Iwa chon cho cac khéng gian cé cong suét phu hop, két hop diéu hoa trung tam chiller giai
nhiét giod.

Twong tw nhw vay cac chi sé BEI va AEI clia cong trinh Naforimex kha thap do mét sé déc diém:
cong trinh nay 9 tdng, cao 27,6m c6 phia Bac va phia Dang gidp cong trinh lan can cao trung binh 12m,
phia Tay c6 cbng trinh 1an can cach 30m cao 34m, phia Nam cé céng trinh lan can cach 30m, cao 17m.
Cong trinh cé ty 1é két ciu bao che bén ngoai kinh/twong 1a 15% gidm dang k& nhiét truyén vao nha
do blrc xa mét trdvi, twérng st dung gach bot khi day 220mm cé hé sb dan nhiét thap, cé riéng hdm mai
chdng néng, cac tang bén trén cé két cAu che nang 6 vang, dén dwoc s dung loai T8, compact va led
tiét kiém dién.
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Theo sb tay st dung nang lwong tiét kiém va hiéu qua cta Malaysia ndm 1989 [5] m&c chuan BEI
= 135 kWh/m2/nam; murc tét BEI = 98 kWh/m2/ndm ddi véi cdng trinh khéng phai 1a nha &. Nhw vay khi so
sanh sé liéu trung binh ctia van phong (91.40 kWh/m#n&m) ctia Ha Noi v&i mirc chun ctia Malaysia thi chi
s tiéu thu clia cac toda nha déu nhé hon, sw chénh léch nay chid yéu do tap quan sinh hoat, vi tri dia ly va
khi hau ngoai nha khac nhau gitra Viét Nam va Malaysia.

So sanh két qua tinh toan vé& chi sé BEI clia van phong trong Bang 3 véi két qua [6] la 90 kWh/m?¥
nam, cho thay két qua la twong ddng, chdp nhan dwoc.

@ 4. Két luan

Nghién ctru da khao sat va tinh toan cac chi sb nang lwgng cho 05 cong trinh van phong cao tang
tai Ha Noi. D& xuét chi sé tiéu thu ndng lwong cla céng trinh van phong (BEI) ndm trong khoang 80 - 100
kWh/m2n&m; Chi sb tiéu thu dién cho diéu hoa trong mot ndm trén toan bo dién tich tda nha thi AEI ¢ gia
tri trung binh 1a 55,96 kWh/m2/nam, dé& xuat chi sé tiéu thu dién tinh trén dién tich c6 st dung diéu hda nam
trong khoang tir 55 - 90 kWh/m?/nam.

Ngoai ra trong nghién ctru nay ciing d& xuét chi sb tiéu thu dién cho cac thiét bj vén phong (OEI) la
0,085 kWh/m?2/nam, gia tri ndm trong khoang t&r 0,06 - 0,12 kWh/m2/nam.

Day |a két qua nghién ctvu dai dién cho khu virc Ha Noi ddi véi loai hinh cong trinh 1a vén phong. Can
tiép tuc nghién clru cac chi sb tiéu thu ndng lwong cho cac loai hinh céng trinh khac nhw trung tam thwong
mai, chung cw, hdn hop,... dé tir nhirng sé liéu ndy xay dwng céc tiéu chi tiét kiém nang lwong cho cac cong
trinh xanh & Viét Nam./.
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