
VAT L I | U - MOI TRirOTNG - KY THUAT HA T A N G 1 
TONG QUAN VE VAI TRO CUA CONG NGHE VA THIET BI 

TIET KIEM NANG LlTOfNG DOI V6l CONG TRINH XAY DV>JG 

ThS. NGUYgN SON LAM, TS. VU THI NGQC VAN 
Vien KHCN xay dyng 

Tbm tit; Cic nghiin cCni mdri diy cho thiy cic toi 

nhi tiiu thu nhiiu nSng lux?fng didn vi chiim khoing 

40% ning iu^ng sir dung cda thi gidi. Di dip Crng 

dirge cic ydu ciu vi sCr dung ning iirgng tiit ki$m va 

hiiu qui thi cin phii cd cic giii phip ky thuit, trong 

dd cic thiit bj tiit ki$m ning iirgng ddng vai trd rit 

quan trQng. 

Bii bio niy niu rd vai trd cda cdng nghi vi thiit 

bj tiit ki$m ning lirqng dii vdi toi nha nhim cfgf muc 

tiiu sd- dung ning iirgng tiit kiim va hi$u qui cOng 

nhu hi$n tr^ng vi xu hudng cua thj trudng sCr dung, 

cdng nghi vi thiit bj tiit ki$m ning iirqng trong cic 

toi nhi trong hiin t^i vi tuong lai. 

1. Ldi nb ld iu 

Mpt s i nghien edu mdi day v l hibu qua nang 

lypng trong cac cac toa nha (Energy Efficiency 

Buildings-EEB) cho thly ring cac tea nha la cac hp 

su dyng nhilu nang lypng va ding thdi cOng san 

sinh ra mbt luong dang k l khi CO2 gdy hibu dng nha 

kinh. Theo Bao cao cua Hbi ding doanh nghiep th i 

gidi v l phat triln bin vdng (WBCSD) thi nang lypng 

sd dyng trong cac toa nha tren th i gidi chilm khoang 

40% nang lypng sd dyng cua th i gidi va tgo ra luong 

CO;; chilm khoang 30% [2]. 

Chl thj 89/106/EEC, ban hanh ngay 21/12/1988 

dbi hbi cac cbng trinh, cac hb thing sydi Im, lam mbt 

va thbng gib phai dypc thiet k l , l ip dat va xdy dyng 

trong dilu kibn tibu thy mbt mde nang lypng thip 

tyong thich vdi di lu kien khi hau dja phuong,... T i t 

ca nhyng v ln d l db dupe ey th i hoa v l t i l t kibm 

nang lypng trong cac cbng trinh xby dyng va dypc 

de cap trong chi thj s i 2002/91/EC, ngay 16/12/2002 

v l hibu suit nang lypng cua cac cbng trinh xdy dyng. 

0 Viet Nam, cac k i t qua nghibn edu dypc cbng 

b i g in day cho thly cac tba nha (cbng sd, van 

phbng, khach sgn, chung cy,...) la thanh phin chu 

y lu trong tibu thy nang lypng thyong mgi va djeh vy. 

Mire tieu thu nang lypng trong ITnh vyc thyong mgl 

va djeh vy chilm 10% va dy bao trong vbng 10 nam 

tdi nhu c lu tibu thy nang lypng trong ITnh vyc nay 
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tang g ip 3,6 l ln, do cac tba nha thyong mgi dupe 

xay dyng ngay cang tang tgi Viet Nam. Rlbng 

TP.HCM mi i nam phai trich td 14 ^ 15% GDP danh 

cho nhu c lu nang lypng, chi g in 13 nghin t j ding dl 

chi tra cho mde tieu hao nang lypng [1]. Nam 2003 

Chinh phii da ban hanh Nghj djnh s i 102/2003/NB-

CP ngay 3 thang 9 nam 2003 v l sd dyng nang lypng 

ti l t kiem va hibu qua de d ly mgnh viec sd dyng nang 

lypng ti l t kibm va hibu qua, dap dng nhu clu sO 

dyng nang lypng ngay mpt cao hon eiia nIn kinh t l 

quic dan, ding thdi bao vb tot mbi trydng, khal thdc 

hpp ly cac nguin tai nguybn nang lypng, thyc hien 

phat triln kinh t l - xa hpi bin vdng. 

COng theo WBCSD thi trong ITnh vyc xby dyng 

trbn toan c lu can phai c l t giam khoang 60% mde tibu 

thy nang lyong trong cac toa nha cho den nam 2050 

d l dat dypc myc tieu ehing biln d i i khi hau toan 

clu. D l dgt dypc myc tieu tren c in thyc hien blng 

cac giai phap thbng qua viec k i t hop thyc hien cdc 

chinh sach phap ly vdi cai t i ln d i i mdi cbng nghb, ip 

dyng thilt bj t i l t kiem nang lypng, thay di i eae tap 

quan thbi quen trong sd dyng, thilt ke va van hanh 

toa nha. 

2. Vai trd cua cdng ngh$ va th i l t bi t i l t ki^m ning 

lu'p'ng ddi vdi cong trinh xay dirng 

Trong cac toa nha, thanh phin sy dyng nang 

lypng bao gom hb thing dilu hoa khbng khi, he 

thing chieu sang, hb thing thang may, he thing thilt 

bj van phbng va cac thilt bj phy trp khac,... Co clu 

nang lypng sd dyng trong mbt toa nha bao gim; 

nang luong tieu t in cho hb thing dieu hoa khbng khi 

chilm 40 •=• 60%, hb thing chilu sang chilm khoang 

15 -H 20%, cac thilt bj van phbng chlem 10 -sr 15%, 

phin cbn lai danh cho cac thilt bj phy trp khac,... 

Mae dii da cb chi dao cua Chinh phii td nam 2003, 

nhyng cho tdi nay Viet Nam chya eb he thing van ban 

ding bb tgo hbnh lang phap ly cho viec ap dyng vS 

kiem soat hieu qua nang luong trong cac cbng trinh 

xay dyng; y thdc ti l t kibm nang lyyng cua ngydi si> 

dyng cbn hgn chl , do vay mde thIt thoat, lang phi 

nang lyong trong cac tba nhb Idr i t Idn; thydng xay ra 
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td khau quy hogch, thilt k l , thi thbng lya chon vat libu, 

thilt bj d in khai thac van hanh cbng trinh. 

Cb nhilu giai phap d l thyc hlbn viec t i l t kiem 
nang lypng (TKNL) trong toa nha nhy: giai phap quy 
hogch, giai phap mbi trydng sinh thai, giai phap kiln 
tme va giai phap k9 thuat. Trong db, giai phap ky thubt 
vdi cac hb thing thilt bj cbng nghb TKNL dbng vai trb 
Idn trong vibe sd dyng nang lypng t i l t kiem va hieu 
qua trong eae toa nha. Viec ap dyng cac he thing 
thilt bj thbng minh nhlm kilm soat t i i da mde nang 
lypng tibu thy cOng dang dypc nghibn edu vb ap 
dyng rbng rai. 

Theo cac chuybn gia, t i lm nang TKNL tai cac tba 
nha d Viet Nam la tuong d i i Idn, khoang 10 -r 40 % 
nang lypng sd dyng trong cbng trinh. Mbt trong nhdng 
bibn phap hibu qua TKNL d cac tba nhb lb trang bj thilt 
bj hibn dgi, he thing dilu khiln ty dpng, van hanh tibn 
tiln. cac tba nhb dupe thilt k l xay dyng mdi hoac cai 
tgo vdi quy mb Idn thi vibe thyc hien TKNL se dem Igl 
hieu qui t i t hon td viec ap dyng cac cbng nghb TKNL 
va hieu suit cao nhy; he thing dilu hba khbng khi, hb 
thing bom eb sd dyng biln t in , chilu sang hieu suit 
cao, he thing c lp nyde nbng mat trdi, he thing dieu 
khiln giam sat ty dbng BMS... Trong db, vibe sd dyng 
he thing dilu hba khbng khi, thbng gib va sydi Im 
(HVAC) hibu suit cao eOng vdi eae cbng nghb chieu 
sbng dang dupe xem nhy la mpt trong nhdng each t i t 
nhit d l giam nang lypng tieu thy trong cac toa nha, 
dac biet la trong eae toa nha thyong mai vb cbng sd 
chinh phii. 

D l giam mde tibu thy dibn cua he thing HVAC 
trydc hit ta phii lya chpn chiing loai thilt bj phu hpp 
vdi cbng suit ybu c lu , cbng nang ciJa toa nha. Chpn 
logi may Ignh eb chi s i hibu qua t ing hpp khbng d ly 
tai cao va quan trpng hon eIn chpn cbng nghb biln 
t in d l dilu khiln cbng suit lanh, cbng suit bom vb 
qugt phu hpp vdi phy tai lanh cua cbng trinh, phO hpp 
vdi chl db van hanh eiia cbc khu vyc khac nhau trong 
toa nha. Vibe ap dyng cbng nghb biln t in d l dieu 
khiln vb clp cbng suit td 10 •=• 100 % tai lb rIt hdu 
leh trong viec ti lt kibm nang lypng. Doi vdi eae cbng 
trinh cb quy mb Idn khuyin khich l ip dat hb thing 
thill bj thbng gib thu h i i nhibt d l tbi sd dung nhiet 
thda, tang hieu qua tilt kiem nSng lypng. Hien nay d 
Viet Nam da va dang sd dyng h lu h i t cac chung logi 
thilt bj HVAC cb tren th i gidi. Cac th i hb may Ignh 
mdi dang cb nhilu uu di lm v l mat sd dyng nang 
lypng. D l t i l t kibm nang lypng cho thilt bi Ignh, yu 
tien lya chpn cac logi thilt bj cb chi s i COP cao hole 
chi s i tibu thy di ln PIC thip. 

Td hibu qua trong viec sd dyng thiet bj biln t in 
trong dieu khiln cbng suit dbng co nbi chung, hibn tai 
cbc cbng trinh dyoc xby dyng mdi tgi Vibt Nam da va 
dang phi biln ap dyng thiet bj nay trong viec dieu 
khien phii hop gida cac dbng co, dac bibt la trong 
vibe dieu khiln hb thong thbng gib, dieu hba khbng 
khi... cac thilt bj l ip dat mdi da phin dypc lya chon 
CO cbng nghb bien t in ngay td trong khbu thilt k l vb 
lya chon thiet bj. Cac hb thong l ip dat phi bien hien 
nay gim: He VRF cua hang Daikin, hang Toshiba -
Carrier...; He chiller biln t in cua hang Trane, York, 
Carrier... Mbt s i cbng trinh dupe xby dyng trydc kia 
(vi dy: BSo tang, nha van hba trung tbm, sibu thj 
Idn...), cb phy tai nhibt yeu c lu Idn vb hieu suit tibu 
thy dien cao, da mgnh dan cho thay th i thiet bj mdi 
blng he thing ding bp eb sd dyng cbng nghb biln 
t in vb hb thing dilu khIen trung tbm thbng minh. Tiet 
kibm nbng lypng trong hb thing chieu sang cb th i 
thyc hibn thbng qua vibe sd dyng den LEDs, 
Compact, ballast dibn ty vdi hieu suit nang lypng 
cao vb giam thilu sd dyng he den spi dot. Trong dd 
hieu qua nhit lb sd dyng dbn LED. D6n LED ti l t kibm 
90% so vdi bbng den spl d i t vb 70% so vdi den 
compact. He thing tan nhiet dpc dbo cua dbn LED 
cbn giup giam cbng suit cua dilu hba nhibt dp. Lip 
dat cbc t im tbn l ly anh sang de tan dyng chilu sbng 
ty nhibn, nhlm tang cydng dp rpl va t i t cac bbng den 
chilu sang vao ban ngay nhlm tilt kiem dien cho 
chilu sang, thay the cac bbng dbn T10 thbnh bbng 
T8, T5 va sd dyng balast dibn td thay cho chin lyu 
s i t td. Vdi giai phbp nay da cho phep ti l t kibm tdi 20 
H- 30% dien nang tieu thy cho he thong chilu sbng; 

Theo ki t qua eiia mbt s i nghien edu [5], vibe sd 
dyng nbng lypng dung d l dun nude nbng binh quan 
chilm tren 10% ting nbng lypng tieu dung trong cbc 
toa nha. Nhu c lu nang lypng nay tang trung binh td 
12 ^ 15% hang nam, vi the nhu c lu nbng lypng sd 
dyng d l dun nude nbng trong cbc cbng trinh theo db 
cung khbng ngdng tbng theo. Do db bibn phap kha thi 
nhit dypc d l ra la sd dyng may nyde nong sd dyng 
nang lypng mat trdi, khbng nhdng t in it chi phi nbng 
lypng trong qua trinh sd dyng ma cbn cho dp an toan 
dibn tuyet d i i , thdi gian hoan von chi td 4 ^ 5 nam va 
tuil thp trbn 25 nbm. Hb thing nyde nbng hibn tai sd 
dyng dien, d lu chi dung h i trp trong nhdng ngby 
khbng cb ning kbo dai. Mby dun nude nbng sd dyng 
nbng lypng mat trdi cho ph6p t i l t kiem td 60 ^ 90% 
nang lypng dien tieu thy. Ngoai ra con sd dyng mby 
nyde nbng diing cbng nghe bom nhiet -Heat Pump cb 
hieu suit cao va t i l t kibm nang lypng. Thiet bj cb hieu 
suit cao va chl phi vbn hanh thap. Hieu suit cua thiet 
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bj dgt 400%. va lypng dien nang do binh nyde nbng 
bom nhiet tibu thy d l Ibm nbng cung 1 lypng nyde so 
vdi khi sd dyng binh nong Ignh dOng dibn thbng 
thydng chi blng 1/4. 

3. Hifn trang va xu hxrcmg cua thj truidng sir dung 
cong nghf va th i l t bj t i l t kiem nang lu'p'ng 

Tren the gidi, thj trudng cung cap djeh vy vb thiet 
bj TKNL ngay cang phat triln vdi t ic db tbng trydng 
nhanh khi ede quic gia d lu tim kiem kha nang c l t 
giam mde tibu thy nang luong blng vibe nbng cao 
hibu qua sd dyng nang lypng cua cac tea nha. Co 
hpi d l nang cao hieu qua sd dyng nbng lypng trong 
cac toa nha la rIt idn. Di lu nay cb the dat dypc td 
vibe sd dyng eae he thing dieu hoa khbng khi, thbng 
gib vb sydi Im eb hibu suit cao cho din vibe bp dyng 
cbc cbng nghb chilu sbng hieu qua nbng lypng,... 
Theo mpt bbo cao mdi cua T i ehde Pike Research, 
toan bp thj trydng v l cung c lp djeh vy vb thilt bj 
hibu qua nang lupng se dgt gia tri 103,5 ti USD vao 
nbm 2017, tang hon 50% so vdi gia trj thi trydng dgt 
67,9 ti USD trong nam 2011 [4]. 

Thj trydng cbc thilt bj hieu qua nang lupng bao 
gim he thing HVAC, chilu sang hieu suit cao 
cOng dang trong giai dogn chuyin d i i nhanh khi xu 
hudng xay dyng cac cbng trinh xanh ngby cbng phat 
triln. Dilu nay Ibm tbng thbm sy quan tam cua eae 
chu dlu tu, nha quan ly, nha thilt k l d i i vdi cac he 
thing thiet bj hieu qua nang lypng va khi cac cbng 
nghb chilu sbng hieu qua vl dy nhu LEDs cung dang 
c6 xu hydng giam din gib thanh san phim so vdi gia 
thanh cua chOng khi mdi xult hien tren thj trudng. 
Tuy nhien, nhu c lu v l cac djeh vy cung clp thilt bj vb 
cbng nghb hieu qua nang lypng cbn phy thube vbo 
cac chinh sach, gia thanh cbng nghb vb eae thbi quen 
tap quan van hoa vb Ijeh sd eiia mbi quic gia. 

T i ehde nghibn edu thj trydng Pike Research cung 
dy bao ring thj tardng cung d p djeh vy vb thiet bi hieu 
qua nang lypng se chilm mpt ti trpng Idn cua nganh 
cbng nghibp xby dyng hibu qua nbng lupng trong 
nhdng nam tdi vdi ti le tang tardng doanh thu hang 
nam khoang 14%. Trong db, thj tardng eae thilt bj 
HVAC hieu suit cao se eb mde tbng trudng dang k l 
td 3 ti USD len 6 ti USD so vdi cung ky cbc nbm trydc. 
Khi gib thanh san pham dbn LED ti lp tyc giim thi cbng 
nghe nby se chilm khoang 52% thj trydng chieu sang 
thyong mgi vao nam 2021 vdi gia thanh ting cbng 
giim 80-90% trong cbc thap ky t i lp theo [3]. 

Cf Viet Nam, cung vdi viec hoan thien din khung 
phap ly theo hudng ch$t che va ding bb hon lien 
quan d in t i l t kiem nang lypng nhy ban hanh Lu^t Sd 

dyng nbng lypng t i l t kiem va hieu qub vdi cac Nghj 
djnh, Thbng ty, Quy chuin k? thubt, dac tinh k? thuat 
thilt bj, cac hydng d in ky thuat,... cung vdi eae quy 
djnh chi t i l t thyc hien k l hogch sd dyng nang lypng 
ti l t kibm va hieu qua, thyc hien kilm toan nang lypng 
va nhbn thdc cua cac chu dlu ty, cac co quan quin 
ly vb thilt k l ve vai tro quan trpng cua he thing thilt 
bj va cbng nghe t i l t kiem nbng lypng thi thj trydng 
cung c lp cac san phIm va cbng nghe sd dyng TKNL 
trong cbc cbng trinh xay dyng cOng da khoi sic hon 
trong nhdng nbm g in day. Tuy vay mbt trong nhdng 
han ch l CO ban nhit d i i vdi sy tang trudng cua thj 
trydng thilt bj va cbng nghb TKNL (vl dy; dbn LED, 
compact, chin lyu dien td, dilu hob khbng khi, bom 
nude, dpng co sd dyng biln t in, mby dun nude nbng 
sd dyng nang lyong mbt trdi, bom nhibt,...) lb gib 
thanh cbn cao, chya thyc sy hip din chu dlu tu 
cung nhy ngydi sd dyng. 
4. K i t lu|n 

Thj trydng sd dyng cbc thilt bj va cbng nghb tilt 

kibm nbng lypng trbn th i gidi nbi chung vb d Vibt 

Nam nbi ribng dang ngby cang phbt triln vb se eb tie 

dp tang trydng t i t trong cac thap ky tdi [6]. 

D l khuyin khich toan xa hbi tham gia vbo thyc 

hibn thanh cong chyong trinh myc tibu quic gia v l sir 

dyng nbng lupng ti l t kibm hieu qua (theo Quyet djnh 

s i 79/2006/QD-TTg ngay 14/4/2006), Viet Nam cin 

cb cac chinh sach phap ly ding bp, kinh t l hpp ly 

(giam thul, khuyin khich d lu tu,...) giup lam giim gib 

thbnh san pham de dly nhanh qua trinh dng dyng 

cac san phIm nay vao cbng trinh xby dyng. 
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