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NGHIEN ClPU DANH GIA HIEU QUA LAM GIAM NANG LUONG

BU'C XA MAT TROI CUA KiNH KET HQP VOI PHIM DAN KiNH

CACH NHIET NHAM TIET KIEM NANG LUONG SU’ DUNG PE
LAM MAT TRONG TOA NHA O VIET NAM

ThS. NGUYEN SON LAM
Vién KHCN Xay dung

Toém tat: Bai bao nay gi6i thiéu két qua nghién
ctru thi nghiém trong phong danh gia hiéu qua lam
giam blrc xa nhiét méat troi cta kinh cé dan phim
cach nhiét (Window Film). Céac thi nghiém trong
phong da duoc thuc hién trong khudn khé Bé tai
cap nha nwéc “Nghién clru tng dung céng nghé cai
tao néng cao dé&c tinh tré nhiét cho vé két céu bao
che cda céac toa nha hién hiu & dé thi nham st
dung hiéu qua va tiét kiém ndng luong & Viét Nam —
Ma sé BPKH.52”. Cac thi nghiém trong phong xac
dinh téng ndng luong birc xa truyén qua méu kinh
va mau kinh ¢6 dan phim cach nhiét dwoc thuc hién
trong cung moét diéu kién thi nghiém. Viéc so sanh
téng ndng lwong burc xa nhiét truyén qua hai loai
mau cho biét hiéu qua gidm ndng luong birc xa cla
kinh c6 dan phim céch nhiét so voi kinh théng
thuong dang duoc 18p dat trong cac toa nha & Viét
Nam.

Abstract: This paper presents laboratory test
results to assess solar energy radiation reducing
effect of glass window with window film. These
laboratory tests were conducted within the
framework of State Level Project: “Research and
Application of thermal performance renovation
technology on the existing urban building envelope
to increase energy efficiency performance in
Vietnam, Code BPKH 52'. These tests were
conducted to measure total energy radiation
transmitted through window glass sample itself and
window glass samples with window film in the same
condition. The comparison of total energy radiation
transmitted through two type of test samples shows
solar energy radiation reducing effect between
window glass with film and window glass itself
installed in Vietnam Buildings.

1. L&i néi dau

Viét Nam véi cuc béc & vi do 23°22 (Bdng Van)

va cwc Nam & vi do 8°30 (Ca Mau) nam gon trong
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vanh dai ndi chi tuyén. Vi thé Viét Nam c6 ché do
birc xa mat troi phong phd, ché d6 khi hau néng.
Lwong téng xa c& nam & Viét Nam dat khoang 95-
150 kcal/cm?[1].

Hién nay kinh dang dwoc s dung twong dbi
phd bién lam vé bao che (clra sb kinh, vach kinh
dwng,...) cho cac tda nha & cac do thi Viét Nam.
Kinh dwoc 13p dat 1am vé bao che trong céc tda nha
cho mét lwgng I&n birc xa mat troi di qua xam nhap
vao toa nha lam gia tang mdc thu nhan nhiét. Theo
két qué nghién clru da duoc cong bd trén thé gidi
trong cac tda nha thap tAng khéng dwoc cach nhiét
thi lwong nhiét truyén qua twong chiém 15-25 %,
25-35 % qua ctra kinh; 10-20 % qua san; 25-35 %
qua mai va 5-25 % do ro lot khi [2]. O Viét Nam dbi
v6i cac tda nha cao tang thi lwong nhiét truyén qua
twong 10-45 %; 45-80 % qua clra kinh; 1-5 % qua
mai; 1-10 % qua san va 5-18 % do ro Iot [3]. Viéc
gia tang thu nhan nhiét cla tda nha qua kinh sé lam
tdng nhu ciu nang lwong dién s dung cho hé
thdng théng gi6 va diéu hoa khong khi (HVAC) dé
[am mat toa nha.

Viét Nam ciing da ban hanh Luat s dung nang
lwong tiét kiém va hiéu qua sd 50/2010/QH12 cuing
Quy chuan ky thuat qudc gia QCVN 09:2013/BXD
“Céc cbng trinh xay dwng st dung nang lwong tiét
kiém va hiéu qua” dé kiém soat nang lvong st dung
trong toa nha véi cac quy dinh ky thuat lién quan
dén st dung nang lwong va vé bao che tda nha.

Do dé ma nhiéu tda nha hién nay s dung loai
kinh thdng thuwdng khdong dap wng dwgc cac quy
dinh clia cac van ban phap quy hién hanh. Bé tuan
tha cac quy dinh phap ly hién hanh co6 02 giai phap:
Thay loai kinh dang dwoc s& dung bang cac loai
kinh c6 hiéu ndng nhiét tét hon (Vi du: Kinh Low-E,
Solar contral,...); S&¢ dung phim dén kinh cach nhiét
cho ctra kinh, twdng kinh. Hién nay giai phap the
hai dang dwoc st dung rat phd bién tai nhiéu nuwéc
trén thé gi¢i. Hinh 1 gi&i thiéu moét sé hinh &nh trién
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khai 4p dung cong nghé dan kinh cach nhiét cho

ey

cAc tda nha trén thé gidi.

e
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truyén vao nha

Tda nha cao 62 tang tai Los Angeless —USA Giai
phap cai tao: Dan phim giam dwoc 59% lwgng nhiét

Edison Plaza - Michigan -USA
Giai phap cai tao: Dan phim giam dugc 82% lwgng
blrc xa mat tr&i truyén vao nha

Los Angeless-USA

Toa nha phtrc hgp van phong céng sé& thwong mai tai

Toa nha Edison Plaza- Michigan-USA

1T S0

Tru s& chinh cong ty Simens China 30 tang
Giai phap cai tao: Dan phim giam dugc 50% lwgng
nhiét truyén vao nha

Ngan hang Al Rajhi tai Riyadh, A Rap Xé Ut
Giai phap cai tao: Dan phim giam dugc 43% lwgng
nhiét truyén vao nha

Hinh 1. S& dung phim dén kinh dé gidm Iwong bic xa mét troi xam nhdp vao tda nha qua kinh [4]

Theo két qua nghién ctru méi day do cong bd
thi trwérng phim dan kinh cGa khu vwc chau A — Thai
Binh Dwong sé dat mirc mong doi la 164.652 triéu
USD vao nam 2020 so v&i thi trwdng nam 2015
khoang 91,05 triéu USD véi tbc d6 ting trudng la
12,58% [5]. Thi trwdng Viét Nam ciing budc dau st
dung cac loai phim dan kinh. Tuy nhién cling chuwa
c6 nghién ctu cu thé nao vé hiéu qua lam gidm
lwong blrc xa mat trdi cla kinh cé dan phim cach
nhiét dworc cong bb.

2. Hién trang str dung kinh tai cac toa nha

Tai phan I&n cac toa nha dwoc xay dwng hién
nay & Viét Nam, kinh s& dung van chi yéu la kinh
trong c6 chiéu day tlr 3-12 mm, chiém khoang 85-
90% [3]. Loai kinh nay khéng co tac dung ngan blrc
xa mat trdi (tia hdng ngoai) truyén vao tda nha. Mot
sb cong trinh toa nha xay mai hién nay (cha yéu la
cac cdng trinh toa nha thwong mai, t& hop cong s&
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da nang hién dai c6 dau tw 16n,.... ) da bat dau s
dung mét sb loai kinh khac ¢c6 tac dung giam luwong
blrc xa mat tréi xdm nhap vao toa nha. Vi du: kinh
mau hap thu nhiét, kinh low-e va kinh solar
control,....

Céc loai kinh dang dwoc str dung rong rai hién
nay bao gém: Kinh trong (day tir 3-12 mm, gié tri U-
value: 5,22,-5,67 kcal/m*h°C, SHGC:0,81), kinh
mau phan xa nhiét (day ti 4-12 mm, gia tri U-value:
5,53-5,58 kcal/m*h°C), kinh phan quang (4o day tir
5-10mm, gia tri U-value nam trong khoang 1,1 -2,8
W/m%K; SHGC: 0,35) va kinh low-e (SHGC:0,42-
0,52, U-value nhd hon 1,4 W/m?K) va kinh solar
control (SHGC:0,3-0,5 va U-value nhé hon 2,6
W/m2.K) [3] [6].

Loai kinh trong cho phan I&n blrc xa mat trdi
truyén qua xam nhap vao nha. Loai kinh nay khéng
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dap ng dwoc gia tri hé s6 SHGC quy dinh dbi voi
Hwéng Bong va Tay theo QCVN 09/2013/BXD [7].

3. Thi nghiém trong phong vé hiéu qua lam giam
blrc xa mat tréi cua kinh c6 dan phim

3.1 Nguyén ly hoat doéng cta phim dan kinh cach nhiét

Phim dén kinh céach nhiét l1a cong cu x ly tang
hiéu nang nhiét dwoc thiét ké ap dung cho clra sb
kinh va cac bé mat kinh dé gidm lwong nhiét birc xa
mat troi truyén qua kinh vao bén trong toa nha va
tang tinh an ninh va an toan [8]. Hinh 2 gi&i thiéu
nguyén ly hoat ddng ctia phim dan kinh cach nhiét

SN

» Tia héng ngoai

Anh sing nhin thay

‘ Tia cuwe tim ( UV) é L‘

Hinh 2. Nguyén ly hoat déng cta phim dan kinh

Phim dan kinh cach nhiét giam Iwgng nhiét birc
xa truyén qua theo nguyén ly ting tinh phan xa
nhiét loai bd nhiét blrc xa mét troi va hdp thu nhiét.
Nhiét tir blrc xa mat troi truyén dén bé mat phim sé
dwgc phan xa ra bén ngoai méi trwong. Lwong
nhiét nay sé bj loai bé. Qua d6 phim sé giup giam
lwong nhiét mét trdi truyén tir mdi trworng bén ngoai
vao bén trong tda nha.

3.2 B6 tri thi nghiém va phwong phép thir

Céc thiét bi str dung trong thi nghiém |a céac thiét
bi chuyén dung bao gém:

May quét nhiét d@6 12 kénh (12 channel
Thermocouple Scanner Cole Parmer) Model 92000-
05;

Ser. No. 179935 (USA);
May bién &p v6 cap LIOA SD-255 (Viét Nam);

Dan dén héng ngoai Kottman - Birc Model K4B-
G, cong suat 1140 W;

Thiét bi chup anh nhiét héng ngoai Infrared
Camera Model Fliri7 Serial 601058142-USA,;

Thiét bi do blrc xa mat troi SolarRad Serial No
1411022- Stellar Net Inc (USA);

M6 hinh thi nghiém dworc trinh bay trong hinh 3.

%@

— ©

Chu thich:

1 — May bién ap vd cép; 2 — Hop kin; 3 — Béng dén hdng ngoai; 4 — Mau thi nghiém

5 — Sensor do lweng nhiét; 6 — Thiét bi do birc xa nhiét; 7 — May tinh

Hinh 3. M6 hinh thi nghiém xac dinh hiéu qua giam bdrc xa nhiét cda kinh c6 dan phim dan cach nhiét

MA&u thi nghiém bao gébm cac mau kinh néi Viét
Nhéat (VFG) dwoc dan I&p phim dan kinh cach nhiét
(KF) dwoc danh sb tr KF1 dén KF12 va mau kinh
ndi Viét Nhat (VFG) dbi chirng VFG (KBC) (bang 1).
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Phwong phap thi nghiém trong phong tuan theo
tiéu chuan québc té 1SO 9050:2003 Glass in building-
Determination of light transmittance, solar direct
total solar

transmittance, energy transmittance,
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ultraviolet transmittance and related glazing factors  nghiém dwoc tién hanh dbng thei véi mau kinh dbi
[9]. Pén hdng ngoai sé tao ra tia blrc xa nhiét truyén  chirng va cac mau kinh dan phim cach nhiét.
qua mau kinh ddi ching (KDC) va mau kinh dan ;4 & qua va thao luan

phim céch nhiét (KF). Thiét bi do birc xa mat troi sé Két qua do lugng nhiét truyén qua mAu kinh d6i

thu nhan va tinh toan tong nhiét luong truyén do chirng va mau kinh dan phim cach nhiét dwoc trinh
blrc xa nhiét truyén qua cac mau thi nghiém. Thi  bay trong bang 1 va hinh 4.

Bang 1. Két qua thi nghiém do dbi véi méu kinh trong (CLR FLOO5 day 5mm déi chirng) va méu kinh trong
c6 dan phim cach nhiét (CLR FLOO5 day 5mm c6 dan phim cach nhiét)

N Lwong nhiét xuyén qua
STT MAu ther 7ng IS XLyen 4

(W/m?)

1 Kinh CLR FL0OO5 day 5mm dan phim céach nhiét KF1 SILVER 60 (anh 10.4
bac nhe)

5 Kir’lh CLR FLO05 day 5mm dén phim cach nhiét KF2 BLU 65 (trong 103
suot)

3 Kinh CI:R FLOO5 day 5mm dan phim cach nhiét KF3 BN 20 (anh 47
xanh sam) ’

4 Kinh CLR FL0OO5 day 5mm dan phim cach nhiét KF4 SPUTTERING 44
CC35 (mau trung tinh) '

5 K~inh (_,‘,LR FLOO5 day 5mm dan phim cach nhiét KF5 DN 20 (mau 38
sam t0i)

5 Kinh CLR FL0OO5 day 5mm dan phim céch nhiét KF6 SILVER 35 (anh 38
bac)

7 Kinh CLR FL0OO5 day 5mm dan phim céach nhiét KF7 HP 25BK (mau 35

sang anh xanh)

8 Kinh CLR FL0OO5 day 5mm dan phim céach nhiét KF8 GREEN 25 3.4
(xanh |4 cay sang) ’

9 Kinh CLR FL0OO5 day 5mm dan phim cach nhiét KFQ SPUTTERING 207
CC25 (mau trung tinh) ’

Kinh CLR FL0OO5 day 5mm dan phim céach nhiét KF10 BLACK 15

10 15
(anh den)

1 Kinh CLR FL0OO5 day 5mm dan phim céach nhiét KF11 BLACK 10 15
(anh den)

12 Kinh CLR FL0OO5 day 5mm dan phim céach nhiét KF12 SILVER 15 0.8
(mau bac)

13 MA&u kinh dbi chirng (KDC) Kinh CLR FL005 day 5mm 19,6

Tap chi KHCN Xay dung — sb 3/2017 47
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Hinh 4. Luong nhiét truyén qua méu déi chirng va mau kinh cé dan phim cach nhiét

Lwong birc xa nhiét truyén qua mau kinh déi
chirng la 19,6 W/m?. Lwong blre xa nhiét truyén qua
mau kinh ¢6 dan phim céach nhiét dao déng trong
khoang tir 0,08 W/m? dén 10,4 W/m? phu thudc vao
dac tinh nhiét cla tirng loai phim dan kinh.

Hiéu qua gidm blc xa nhiét ciia mau kinh dan
phim c&ch nhiét khi so sanh véi mau kinh dbi chirng
dwoc gidi thiéu trong hinh 5.

Két qua thi nghiém cho thay kinh khi két
hop v&i cac loai phim dan kinh cach nhiét sé co
hiéu qua gidm lwong bic xa nhiét truyén qua
kinh tr 47% dén 95,9% phu thudc vao cac dac
tinh ky thuat cta tirng loai phim dan kinh cach
nhiét (46 day, doé xuyén sang, dd phan xa, téng
can nhiét,...).

8

~ 00 WO
o oo

U
[= =]

w
o
|

= M
S O

469 474 I I I

o

923 923 95.9
89.4 : ’
P (=] B | Q2 7
IJD t‘I_ .l I_ ., I I I E
T T T T

A - » oA
Phan tram can nhiét, %
o
o

KF1 SILVER 60
KF2 BLU 65
KF3 BN 20
KF5 DN 20

KF4 SPUTTERING

KF6 SILVER 35
KF7 HP 25BK
KF8 GREEN 25
KF10 BLACK 15
KF11 BLACK 10
KF12 SILVER 15

KF9 SPUTTERING

Loai phim

Hinh 5. Hiéu qué can birc xa nhiét ciia méu kinh
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dan phim so sanh véi méu kinh khéng dan phim (%)
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Viéc giam duoc ndng lwong blc xa nhiét truyén
qua kinh c6é dan phim sé& lam giam sy thu nhan
nhiét ctia tda nha vao mua He. Do do6 sé giup giam
b&t ndng lwong tiéu thu bdi hé théng diéu hoa
théng gi6 cho nhu ciu lam maét.

Viéc lywa chon sir dung loai phim cho toa nha
ngoai lwa chon tinh chét 1am gidm blc xa nhiét mat
trdi cao hay thap con can phai tinh dén yéu té tién
nghi lién quan dén yéu cau chiéu sang tw nhién cho
toa nha cling nhw yéu té lién quan dén tAm nhin cla
con ngudi séng va lam viéc trong toa nha [10].

5. Két luan

Cac két qua thi nghiém trong phong cho thay
viéc str dung phim dan kinh cach nhiét cé hiéu qua
tét trong viéc 1am gidm blrc xa mét trdi truyén qua
kinh, gilp céi tao nang cao dac tinh nhiét clta kinh
bao che gilp dap rng cac quy dinh cta phap luat
lién quan dén hiéu qua st dung nang lwong trong
toa nha.

Ngoai ra viéc st dung phim dan kinh cach nhiét
con dem lai nhiéu loi ich khac nhw: Loai bd tia tr
ngoai; tang tinh tién nghi, mac du co6 tac dung giam
thu nhan nhiét nhwng phim van mang lai anh sang
tw nhién giup can phong c6 khéng gian rong rai
hon, khdng gay vwéng hay 1am can tré tam nhin ra
méi trudng bén ngoai; Gidm dé choi dé bao vé doi
mét cho ngwdi sbng va lam viéc trong tda nha; An
toan trong trud'ng hop cé sw cbé v& kinh: Phim sé
gan két cac manh kinh v& lai véi nhau thanh mét
khéi dé giam kha nang gay sat thuong.

Hién nay tai nhiéu nuwéc trén thé gidi, giai phap
str dung phim dan kinh cach nhiét cho twdng kinh,
ctra kinh cla toa nha dang dwgc wu tién sir dung
trong viéc nang cao dac tinh nhiét cla cac tdoa nha
c6 str dung kinh lam vd bao che. Uu diém cla giéi
phap nay la don gian, nhanh, dé& thwc hién ca vé
khia canh k§ thuat va kinh té so v&i giai phap thay
thé loai kinh ctia tda nha bang loai kinh c6 dac
trwng nhiét tét hon (phirc tap va gia thanh cao).
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