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TOM TAT: Bai béo nay nghién ctru phuong phap md phong tinh toan hé s6 SHGC ctia hé khung kinh
nham t4i vu hoa hiéu suit nang luong trong cac tda nha hién dai. Myc tiéu 1a phan tich va xép hang cac
giai phap thiét ké kinh trong viéc kiém soat nhiét do va tiét kiém nang lugng. St dung cdc phan mém mb
phong tién tién nhu EnergyPlus va THERM, nghién ctru tién hanh mo phong chi tiét vé hiéu suat nhiét
ctia cac hé kinh va khung khac nhau dudi tic dong cua diéu kién moi trudng cu thé. Két qua cho thiy, su
lwa chon vat liéu kinh va thiét ké khung c6 anh huong déang ké dén hé sé SHGC, tir d6 anh huong truc
tiép dén mirc do tidu thu nang lugng cua cong trinh. Cac phuong phap cai tién trong thiét ké khung kinh
c¢6 thé giam dang ké luong nhiét khong mong mudn xam nhép vao khong gian séng. Viéc ap dung md
phong tinh toan SHGC 1a mdt cong cu hiéu qua trong qua trinh thiét ké xanh, giup gia ting kha ning tiét
kiém nang lugng va tang cuong sy thoai mai nhiét cho nguoi st dung.

TU KHOA: hé mit dung nhém kinh, SHGC, m6 phong nhiét.

ABSTRACT: This paper investigates a simulation method for calculating the Solar Heat Gain Coefficient
(SHGC) of frame-glazing systems to optimize energy performance in modern buildings. The objective is to
analyze and rank glazing design solutions for temperature control and energy savings. Using advanced
simulation software such as EnergyPlus and THERM, the study conducts detailed simulations of the thermal
performance of different glazing and frame systems under specific environmental conditions. The results
show that the choice of glazing materials and frame design has a significant impact on SHGC, thereby
directly affecting a building’s energy consumption. Improved approaches in frame-glazing design can
substantially reduce unwanted heat entering interior spaces. Applying SHGC simulations is an effective tool
in green design, helping to enhance energy savings and improve thermal comfort for occupants.

KEYWORDS: aluminum-glass facade/curtain-wall systems, SHGC, thermal simulation.

Pé danh gia dinh luong hiéu suat cia hé thong
ctra s, cac chuyén gia sir dung ba chi sé chinh: Hé
sb truyén nhiét (U-value), H¢ s6 thu nhiét mat troi
(SHGC - Solar Heat Gain Coefficient) va Hé sb
truyén sang (VLT - Visible Light Transmittance).
Trong khi U-value do luong kha nang cach nhiét
téng thé, SHGC lai 1a chi sb dic biét quan trong
d6i v6i cac cong trinh tai ving khi hau nhiét déi
néng am nhu Viét Nam. SHGC dinh nghia phan

1. MO PAU

Trong bbi canh d6 thi héa nhanh chéng va cac
thach thirc vé bién d6i khi hau toan cau, hiéu qua
nang lugng trong linh vuc xdy dung da tro thanh
mot trong nhimg wu tién chién lugc hang dau.
Trong d6, cac toa nha va nganh xay dung chiém
khoang 32-34% téng tiéu thu nang lugng va chiu
trach nhiém cho khoang 34% lugng phat thai CO,
lién quan dén nang luong (nam 2023) [1], va 16p

v6 bao che cong trinh dong vai tro then chdt trong
viée quyét dinh hiéu sut van hanh cia c4c toa nha
[2]. Trong cac thanh phan cta 16p vo, hé thong cira
s6 va vach kinh duoc xem 13 mit xich yéu nhat vé
nhiét, thuong 1a ngudn gy that thoat hodc thu
nhiét 16n nhét, anh huong truc tiép dén nhu cau
nang lugng cho hé thong diéu hoa khong khi [3].

ning lwong mat troi dugc truyén vao bén trong
nha, tré thanh ngudn nhiét tryc tiép lam tang tai
lanh [4]. Do d6, viéc lya chon cac giai phap ctra so
¢6 SHGC thip 1a mét chién lugc thiét ké thu dong
co ban va hiéu qua dé giam tiéu thu nang luong va
nang cao tién nghi nhiét cho nguoi st dung [5].
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Tuy nhién, mot sai 1dm phd bién trong thuc
hanh thiét ké hién nay 1a viéc danh gia SHGC
thuong chi dua trén cac thong s cua riéng phan
kinh (SHGC tam kinh) ma bod qua anh huong dang
ké cua hé théng khung. Khung ctra, dac biét la cac
loai khung kim loai khong co cau cach nhiét, hoat
dong nhu mot cau nhiét (thermal bridge) nghiém
trong, khong chi 1am ting U-value tong thé ma con
anh huong dén lugng nhiét truyén vao khong gian
bén trong thong qua dan nhiét va bic xa nhiét bé
mat [6], [7]. Cac tiéu chuan qudc t& nhu cua Hoi
dong Péanh gia Cua 50 Quoc gia Hoa Ky (NFRC)
d3 nhin manh ring hiéu suit cua cira so phai duogc
danh gia trén toan bo hé thong, bao gom ca khung,
kinh va dém, thong qua phuong phap tinh toan
binh quan gia quyén theo dién tich [8]. Su thiéu
vang cac nghién ctru dinh lugng, so sanh mot cach
hé thong hiéu sudt cta cac loai hé khung kinh phd
bién tai Viét Nam theo mot phuong phap ludn
chuin hoa dang tao ra mot khoang tréng kién thirc,
gdy kho khin cho cac kién trac su va ky su trong
viéc Iua chon giai phap tdi wu va phul hop nhat.

Bai bao nay duoc thuc hién nhim giai quyét
khoang trong d6. Muc tiéu chinh ciia nghién ctru
bao gdm: (1) Trinh bay va ap dung mot phuong
phép luan 1o rang, st dung cac cong cu mo phong
s6 da dugc kiém chimg qudc té nhu THERM,
WINDOW va Optics dé tinh toan SHGC cho toan
bd hé khung kinh; (2) Phan tich, so sanh va xép
hang hié¢u sudt nhiét mot cach dinh luong cia mot
s6 loai hé khung kinh phé bién, tir co ban dén tién
tién; va (3) so sanh két qua mo phong niang luong
v6i két qua thir nghiém.

Nbi dung bai bio duoc ciu tric thanh cac phan
chinh: tiép theo phan M¢& dau 1a phin Téng quan
nghién ctru, trinh bay cic khai niém nén ting va
cac cong trinh lién quan. Phdn ba md ta chi tiét
phuong phap luan nghién ciru, bao gdm quy trinh
mé phong va cac gia dinh. Phin bdn trinh bay va
thao ludn cac két qua md phong. Cudi cing, phan
niam dua ra cac két luan chinh va cac khuyén nghi
cho thuc hanh thiét ké tai Viét Nam.

2. TONG QUAN NGHIEN cUU

2.1. Cac khai niém co ban vé hiéu suit nhiét cia
cira s6

Hiéu suét nhiét caa hé théng ctra s duoc quyét
dinh boi sy can bang phirc tap giita cac co ché
truyén nhiét va truyén ning luong birc xa. Su
truyén nhiét qua cira s bao gdm ba hinh thuc
chinh: dan nhiét qua cac vat liéu ran (kinh, khung),
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dbi luu trong cac khoang khi va tai cac bé mat, va
buc xa nhiét song dai gilta cac bé mat c6 nhiét do
khac nhau [9]. Cac chi s hiéu suét chinh duoc
dinh nghia nhu sau:

- Hé s6 truyén nhiét (U-value, W/m?K): Do
luong tdc do truyén nhiét qua mdt don vi dién tich
clia cira s& do chénh léch nhiét d6 gitta mdi truong
bén trong va bén ngoai. U-value cang thip, kha
nang cach nhiét cia cira s6 cang t6t [8], [9].

- Hé s6 thu nhiét mit troi (SHGC - Solar
Heat Gain Coefficient): La ty sb giita tong luong
nhié¢t mat troi di vao khong gian bén trong (bao
gdm ca phan truyén qua truc tiép va phan dugc
kinh hip thu r6i toa vao trong) va tong luong birc
xa mat troi chiéu toi mat ngoai. SHGC 1a mot gia
tri khong thir nguyén tir 0 dén 1. SHGC cang thip,
luong nhiét mat troi di vao cang it, giip giam tai
lam mat hi¢u qua [8], [10].

- Hé sbo truyén séng (VLT - Visible
Transmlttance) La ty 1& phan tram cua phé 4nh
sang nhin thiy duoc truyén qua ctra s6. VLT cao
giup t6i da hoa viée tan dung anh sang tu nhién, qua
d6 giam chi phi nang lugng cho chiéu sang nhan tao,
nhung ciing c6 thé lam ting nguy co giy choi néu
khong duoc thiét ké va kiém soat hop 1y [2], [9].

2.2. Cac tiéu chuan va cong cu mé phéng

Pé dam bao tinh nhit quan va do tin cay trong
viéc danh gia hiéu suét cira sd, cac tiéu chuin va
cong cu md phong di dugc phat trién va cong nhan
rong rii trén toan thé gigi. Hoi dong Panh gia Cira
s6 Qudc gia Hoa Ky (NFRC) da thiét lap cac bo
tiéu chuan nhu NFRC 100 (cho U-value) va NFRC
200 (cho SHGC va VLT), cung cip cac quy trinh
chi tiét vé diéu kién bién, phuong phip mo phong
va cong thuc tinh toan cho toan bo hé thdng cia
s0, bao gdm ca phan kinh va khung (area-weighted
average) [8], [11]. Tiéu chuén ISO 15099 ciing 1a
mot tai liéu tham khdo quan trong trén pham vi
qudc té, cung cip cac thudt toan chi tiét 1am nén
tang cho nhidu phan mém mé phong [12].

Dé thyc hién cac tinh todn phtic tap niy, cac
chuyén gia thuong st dung bd cong cu phan mém
chuyén dung dugc phét trién bai Phong thi nghiém
Qudc gia Lawrence Berkeley (LBNL). Quy trinh
mb phong bao gdm viée sir dung két hop nhiéu cong
cu, mdi cong cu c¢6 mot chirc ning chuyén biét:

- OPTICS: La phin mém duoc sir dung dé
xdy dung va tinh toan céc dac tinh quang hoc
(truyén qua, phan xa, hip thu) cho cac 16p kinh
don hodc cac 16p kinh phirc hop khong cé sin
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trong thu vién tiéu chuan. Pdi v6i cac hé kinh
dan an toan nhu mau kinh duoc nghién ctru trong
bai bao nay (bao gdm 16p PVB), OPTICS dugc
st dung dé tao ra mot “lop vat liéu tuong duong”
(equivalent layer) cho cum kinh dan d6. Két qua
tr OPTICS sau d6 duoc luu lai va nhap vao thu
vién cua phan mém WINDOW dé sir dung trong
céc budc tiép theo.

- THERM: La cong cu phan tich truyén nhiét
hai chiéu (2D) bang phwong phap phan tir hitu han.
N6 dugc sir dung dé mo phong chinh xac mat cat
cia khung cira, tinh toan hé sd truyén nhiét cta
riéng phan khung (Uf) va phan tich anh huéng ctia
c4c cAu nhiét (thermal bridges). Két qua tir
THERM 13 mét ddu vao quan trong cho phin mém
WINDOW [6], [7].

- WINDOW: La cong cy trung tdm dé tich
hop céc thanh phan va tinh toan hiéu suat tong thé.
N6 thuc hién tinh toan truyén nhiét mot chidu (1D)
qua vung tdm kinh, cho phép nguoi dung xdy dung
cac cdu tric kinh hop (IGU) tir cac 16p kinh don
(tir thu vién chudn hoic tir OPTICS), khai bao cac
16p phu, loai khi va d§ day khoang. Quan trong
nhit, WINDOW két hop két qua U-khung tur
THERM véi két qua U-tam kinh cua chinh né dé
tinh toan ra U-value va SHGC cho toan bd hé
théng ctra s6 [13].

Bing cach tudn thu ludng céng viéc nay,
nghién ctru dam bao réng cac chi s hiéu suit duoc
tinh toan mot cach chi tiét, chinh xac va ¢ co so
khoa hoc ving chic.

2.3. Cac cong nghé kinh va khung hién dai

Su phat trién khong ngimg cua khoa hoc vat
lidu dd mang dén nhiéu giai phap cong nghé tién
tién nham cai thién dang ké hiéu suét nhiét cia hé
thdng ctra so:

- Cong nghé kinh: Viéc chuyén tir kinh don
sang kinh hop (Insulated Glazing Unit - IGU), bao
gdm hai hay nhiéu 16p kinh ngin cach boi mét 16p
khi tro (thuong 1a Argon), giup giam dang ké hé sb
truyén nhiét U-value [2], [3]. Cong nghé dot pha
nhat 1a kinh phii phdt xa thap (Low-E), mot 16p phi
kim loai siéu mong, trong sudt, c6 kha nang phan
xa buc xa nhiét song dai. Lop phu Low-E gitp giir
4m vao mua dong va ngan nhiét vao mua he, cai
thién ca U-value va SHGC mdt cach hi¢u qua [14],
[15]. Ngoai ra, kinh nhuéom mau (Tinted) va kinh
phan quang (Reflective) ciing 1a cac giai phap phd
bién dé giam SHGC, midc du ching thuong lam
giam ca hé sd truyén sang VLT [2].

- Cong nghé khung: Dé giai quyét van dé cau
nhiét qua khung kim loai, cong nghé nhém cé cdu
cach nhiét (Aluminum with Thermal Break) da
duoc phat trién. Mot dai vat liéu c6 do dan nhiét
thip (thuong 1a polyamide) duoc chén vao gitra
cac profle nhém mit trong va mit ngoai, gitip cét
dut dudng truyén nhiét va giam dang ké U-khung
[6], [7]. Bén canh d6, cac vat liéu nhu nhwa uPVC
hay g6 vé6i dic tinh cach nhiét ty nhién ciing la
nhiing lya chon hi¢u qua dé ché tao khung ctra )
tiét kiém nang luong [7].

Viée két hop dong bo cac cong nghé kinh va
khung hién dai cho phép tao ra cac hé thdng cira s6
¢6 hiéu sut cao, dap mg cac yéu cau ngay cang khit
khe vé tiét kiém nang luong va tién nghi cho ngudi
st dung. Nghién ctru nay s€ ap dung cac phuong
phép luan va cong cu tiéu chudn néu trén dé danh gia
mdt cach dinh lugng hiéu qua cta cac giai phap két
hop nay trong béi canh cu thé ciia Viét Nam.

3. PHUONG PHAP

Phuong phap nghién ctru dugc xay dung dua
trén quy trinh md phong sd chi tiét, tuan thu cac
tiéu chudn qudc té dé dam bao tinh chinh xac va
kha nang so sanh cua két qua. Quy trinh bao gdm
viéc Iya chon va dinh nghia cdc mau nghién ciu,
md phong chi tiét cac thanh phan bang phan mém
chuyén dung, va cubi ciing 1a tong hop dé tinh toan
cac chi s6 hidu suét téng thé.

3.1. Lua chon dbi twgng mé phéng

Nghién ctru lwa chon 4 mau hé khung kinh, duoc
thiét ké dé tao thanh mot chudi nang cép hiéu suét
logic, phan anh cac giai phap thuc té trén thi truong.
Viéc nay cho phép phan tich va dinh luong hiéu qua
ctia timg yéu td cai tién: loai kinh, thiét k& hinh hoc
cua khung va viéc bd sung vat liéu cach nhiét.

MAu khung:

- Khung nhom hop: St dung mét profle nhom
hop co cau cach nhiét, dai dién cho mot thiét ké
hién dai, ph6 bién. Cac bién thé cua mau nay bao
gdm viéc ldp diy hodc khong lap ddy khoang rong
bang vat liéu cach nhiét.

- Khung nhya uPVC: Mot profle uPVC nhiéu
khoang dién hinh c6 15i thép gia cudng, duoc chon
dé so sanh véi giai phap nhom.

MAiu kinh:

- Kinh don: Kinh trong (clear glass) day 8 mm.

- Kinh hop Low-E phirc hop (IGU): Cau tric
hiéu suit cao gdm: Kinh Low-E 5 mm + Khoang
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khi 12 mm (chira 100% khong khi) + Kinh trong
4 mm + Lép PVB 1,52 mm + Kinh trong 4 mm.

Bing 1: M ta chi tiét cic miu h¢ khung kinh
dwgec mé phéng

x Loai Céu tao R
Maiu Khung Kinh Ghi chu
Khung Kinh Mau co s& (Baseline):
1 nhom hop don Phan anh tinh hudng sur
(kh()pg 161 trong dung khung hién dai nhung
X0p) 8mm voi kinh don co ban.
Kinh A £ o1s . .
Khung . Nang cap kinh: Panh gia
PO hop A s g oA
nhom hop hiéu qua khi chi nang
2 P Low-E A 1A Le A 1A
(khong 16 phirc cap lén kinh hop hi¢u
X0 sudt cao.
) hop
Kinh Tbi uu hoa khung nhom:
Khung N Ao X
PN hop Lap day cac khoang rong
nhom hop o 3 £
3  1m: L& Low-E 16n cua khung bang xop
(cd 151 xop , S e
A a phurc PU, dai di¢n cho giai
cach nhiét) . A 2
hop phéap nhém cao cap.
Kinh Giai phdp vat li¢u thay
Khung hop theé: So sanh truc ti€p
4 nhya uPVC | Low-E hiéu suat cua uP\{C voi
161 thép phtrc hé nhém duoc toi uvu
hop hoa.

3.2. Quy trinh mé phéng tinh toan U-value va
SHGC

Quy trinh tinh toan tuan thi nghiém ngat cac tiéu
chuén ctia Hoi dong Péanh gia Cira s6 Qudc gia Hoa
Ky (NFRC), cu thé 1a NFRC 100 cho U-value va
NFRC 200 cho SHGC, sir dung bd phin mém LBNL
THERM va WINDOW phién ban 7.8 [8], [11].

Buéc 1: Mé hinh héa mit cit khung véi
THERM 7.8. M6 hinh hinh hoc 2D cua cac mat
cit khung (dau, ngudng, canh bén) duoc xdy dung
chi tiét. Cac vat liéu cdu thanh duoc khai bao véi
cac dac tinh nhiét twong Ung tor thu vién vat liéu
chudn ciia phan mém.

- P6i véi Mau 1 va 2: M6 hinh khung nhoém
hop co cau cach nhiét, cac khoang rong 1ém duogc
khai bao la “Khong khi” (Air).

- Béi véi Méu 3: Duya trén md hinh cua Mau 2,
vt lidu ctia cac khoang rdng 16n dugc thay thé bang
“Polyurethane Foam Insulation (Spray Applied)” dé
mo phong viéc bom foam cach nhiét.

- Doi véi Mau 4: Mot profile khung nhya
uPVC nhiéu khoang dién hinh c6 15i thép gia
cuong dugc xdy dung.

biéu kién bién dugc ap dung theo ti€u chuén
NFRC 100. Phan mém s& thuc hién phan tich phan
tir hitu han dé xac dinh sy phan bd nhiét do va
dong nhiét, tur do xuét ra mot file. THM chira mo
hinh nhiét hoan chinh ctia mt cit khung.
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Hinh I: Ciu tao h¢é kinh méu 2

Bwéc 2: M6 hinh héa hé kinh va tich hgp hé
thong véi WINDOW 7.6. Quy trinh nay dugc
thuc hién hoan toan trong phén mém WINDOW:

- Xdy dung thw vién kinh (Glass Library): Cau
tric cua kinh don (Mau 1) va kinh hop Low-E phuc
hop (Méu 2, 3, 4) dugc khai bao chi tiét vé do day,
loai kinh, 16p phu, va loai khi trong khoang (100%
khong khi). WINDOW s& tinh toan céc chi sb
quang-nhiét cho ving tdm kinh (center-of-glass).

- Nhdp mo hinh khung (Frame Library): Céac
file. THM da tao ¢ Budc 1 dugc nhdp vao thu vién
khung cia WINDOW.

- Tao san pham hoan chinh (Window Library):
Mot san phém ctra s6 hoan chinh duoc tao ra bé‘mg
cach két hop mot mo hinh khung tir Frame Library
va mdt h¢ kinh tir Glass Library. Kich thudc ctra )
mod hinh dugc gitr ¢ dinh theo tiéu chuén dé dam
bao tinh nhét quan khi so sanh.

- Tinh todn két qua téong thé: Phan mém
WINDOW, dua trén cac md hinh chi tiét cta khung
va kinh, s€ tu dong thuc hién cac phép tinh phutc tap
theo tiéu chuan NFRC dé x4c dinh cac chi s hiéu
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suit cho toan bd hé théng ctra s6 (whole window
performance). Két qua cudi cung dugc xuat ra bao
gom U-value tong thé va SHGC tong thé.

3.3. Quy trinh thir nghiém

Luu y: Khong giéng nhu U-value duoc do truc
tiép bang budng nhiét, hé s6 SHGC dugc xac dinh
bing phuwong phap tinh toan dwa trén dir liéu do
quang phd theo tiéu chuan ISO 9050 (hoic EN 410).

Do luwdng quang phé:

+ Mau thur nghiém duogc dat trong mdt may quang
pho ké (spectrophotometer) c6 qua cau tich hop.

+ Thiét bi s& do do truyén quang phd (L) va do
phan xa quang phd p(A) cia miu trén toan bo dai
song nang lugng mat troi (thong thuong tir 300 nm
dén 2500 nm). Két qua 1a mot bo dir liéu vé kha
nang truyén va phan xa anh sang tai timg budc
song cu thé.

Tinh toan cac dic tinh ning lwgng mat troi:

Tir dit liéu quang phé do dugc, cac gia tri tich
hop cho toan bo dai nang luwong mat troi s€ dugc
tinh toan theo cong thirc ctia tiéu chudn. Céc gia tri
chinh bao gom:

+ DG truyén truec tiép nang lwong mdt troi (te):
Phén trim tong ning luong mit trdi di xuyén qua
kinh.

+ DG phan xa truc tié}? nang luwong mdat troi
(pe): Phan trim téng nang lugng mat troi bi kinh
phan xa lai.

+ D¢ hdp thu ning leong mdt troi (oe): Phan
tram nang luong mit troi bi khdi vat liéu kinh hip
thy, dugc xac dinh bang cong thirc: ae = 1 - e - pe.

Xac dinh hé s6 SHGC:

+ Hé s6 SHGC (hay g-value) la tong ctia phan
ning lugng truyén tryc tiép va phin ning lugng
thir cap (do kinh hip thu rdi téa nhiét vao trong).

+ Hé s6 SHGC duogc xac dinh nhu sau:

SHGC =te + qi

Trong do:

te 14 d truyén tryc tiép ning lwong mat troi
(da tinh & budc 2);

qi 12 hé s6 truyén nhiét thir cap vao trong. Thanh
phén nay dugc tinh tir do hép thu (ae) va cac hé sb
trao dbi nhiét quy wdc theo tiéu chudn. N6 dai dién
cho phan nhiét ma kinh téa vao nha sau khi d4 néng
1én do hép thu nang lugng mat troi.

4. KET QUA VA THAO LUAN

4.1. Phin tich so sanh két qua md phong

Két qua mo phong chi tiét cho 4 miu nghién
ctru, bao gdm cac chi sb hiéu suat tong thé va cac
chi sb thanh phan, duoc trinh bay trong Bang 2.

Bing 2: Két qua mé phong U-value, SHGC
va VT cho cac mau nghién ciru

x Aoz U-factor
Mau M@ ta (W/m?K) SHGC | VT
Nhom hop
1 (khong xop) + 5,405 0,811 | 0,806
Kinh don 8mm
Nhom hop
2 (khong xop) + 1,930 0,269 | 0,351
Kinh h¢p Low-E
Nhom hop (co
3 x06p) + Kinh hop 1,927 0,268 | 0,351
Low-E
uPVC + Kinh
4 hop Low-E 1,745 0,253 | 0,351

Céc két qua nay cho phép rut ra nhiing phan tich
sdu sic vé hiéu qua ctia timg bién phap cai tién:

- Tac dong chi phdi ciia hé kinh: Sy khéc biét
16n nhat vé hiéu sudt dugc quan sat thiy khi
chuyén tir Mau 1 (kinh don) sang Méu 2 (kinh hop
Low-E). U-value giam 64% va SHGC giam 67%.
biéu nay cho théy réng viéc lya chon hé kinh la
yéu t6 quyét dinh hang dau dén hiéu suit nhiét cia
ctra s6. Viéc str dung kinh hop c¢o 16p phii phat xa
thip 14 bién phap can thiép mang lai hiéu qua
cao nhét.

- Hiéu qua can bién cia viéc tdi wu héa
khung: So sanh giita Mau 2 va Mau 3 cho thiy
viéc bd sung xp cach nhiét vao cac khoang rdng
cua khung nhom chi mang lai mot sy cai thién rat
nho cho hiéu suét tong thé (U-value va SHGC chi
giam thém khoang 0,1 - 0,2%). Hi¢n tugng nay co
thé dugc giai thich boi “hiéu tng pha loang”
(dilution effect), khi ma sy cai thién & phﬁn khung
(chi chiém ~ 20% dién tich) khong tao ra thay doi
16n cho gia tri trung binh cia toan bd cua s6, von
bi chi phdi boi phan kinh (chiém ~ 80% dién tich).

- Vai tro cia vat liéu khung: So sanh giita cac
giai phap cao cip, hé khung nhya uPVC (Mau 4)
thé hién hiéu sudt nhiét t6t hon hé khung nhom
dugc t6i wu héa (Mau 3), v6i U-value thap hon
khoang 9,4% va SHGC thip hon khoang 5,6%.
biéu nay nhin manh tdm quan trong cua do dan
nhiét ty nhién cua vat li¢u lam khung.
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4.2. Xac thuc phwong phap luin: So sinh két
qua mo phéng va thi nghiém

Dé danh gia do tin cdy va tinh ing dung thuc té
cua phuong phap mo phong, két qua tinh toan cho
Mau 2 (Khung nhom hop khong xdp + Kinh hop
Low-E) da duoc so sanh véi két qua tir cac thi
nghiém thyc dia/tht nghiém trong phong thi
nghiém cho mét san phim c6 cdu tao tuong dwong.

Bang 3: So sanh két qua mé phéng (Miu 2)
va két qua thi nghiém

Két qua Két qua A
Chi 6 Mé phéng Thi lg‘l"(‘},}‘)
(WINDOW) nghiém : °
U-value o
(W/meK), 1,930 1,55 24,5%
SHGC 0,269 0,24 12,1%

Két qua so sanh cho thdy mic do twong quan
cao gifra gia tri mo phong va gia tri thi nghiém, véi
muc chénh léch nam trong khoang 12,1%. Su
trong ddéng nay khing dinh phuong phap md
phong theo tiéu chuan NFRC 14 mét cong cu dang
tin cay dé du doan va so sanh hiéu sudt nhiét cua
céc hé thdng cira s6. Cac nghién ciru qudc té ciing
da chi ra ring cac md hinh nay thuong cho két qua
c6 d6 chinh xac cao khi so sanh véi cac phép do
trong diéu kién phong thi nghiém duogc kiém soat
chat ché [16], [17].

Tuy nhién, mot mirc d6 chénh 1éch nhit dinh 1a
khong thé tranh khoi va c¢6 thé dugc 1y giai boi cac
yéu t6 sau:

- Chit lrong thi cong: Hiéu suét thyuc t& cua
san phdm lap dat tai cong truong ¢ thé bi anh
hudng boi chit luong lap dat, cac khe ho va cau
nhiét tai vi tri tiép giap v6i twong, nhing yéu té ma
mé hinh ly tuéng khong thé nam bat hét.

- Sai khac vat liéu: Péac tinh nhiét va quang hoc
cta vat liéu trong thuc té ¢ thé co dung sai so véi
dit liéu dugc khai bao trong thu vién ph?m mém.

- Piéu kién thir nghiém: Diéu kién bién trong
thi nghiém (dac biét 1a thi nghiém thuc dia) c6 thé
bién dong va khac biét so véi didu kién tidu chuén,
trang thai on dinh dugc sir dung trong mo phong.

Mic du ¢o nhitng yéu t6 trén, sy twong dong
giita hai bo két qua cho phép két luan ring quy
trinh mé phdong dugc trinh bay trong nghién clru
nay la mét cong cu manh mé& va hop 1€. N6 khong
chi cung cp cac gia tri hidu suit dang tin cdy ma
con 12 mot phuong phap hiéu qua dé so sanh twrong
dbi gitra cac giai phap thiét ké khac nhau, gitp dua
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ra cac quyét dinh sang sudt va cé co s¢ khoa hoc
trong giai doan thiét ké cong trinh.

Hinh 2: Ddc trung nhiét ciia thanh dirng - Méu 2

CotorLagans
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]
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—

Hinh 3: Phin b6 nhi¢t ciia thanh dikng - Miu 2
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5. KET LUAN

Nghién ctu nay da trinh bay va ap dung mot
phuong phép ludn mo phong hé thong, tuan tha cac
tiéu chudn quéc té cia NFRC, dé tinh toan va danh
gia dinh lugng hi¢u sudt nhiét cta cac hé théng cura
s6 va vach kinh. Bing cach sir dung bd cong cu
phan mém chuyén dung THERM va WINDOW,
nghién ciru d3 phén tich chi tiét hidu qua cua timg
yéu td cai tién, tir viéc nang cép loai kinh dén viéc
t61 wu hoa va lua chon vat liéu khung.

Céac két qua phan tich trén 4 miu hé khung
kinh dién hinh da din dén nhimng két ludn quan
trong sau:

- Viéc nang cip dong bd ca khung va Kinh Ia
yéu té then chdt: Bude chuyén dbi tir mot hé
khung nhom kinh don théng thuong (Mau 1) sang
hé khung nhém cé cau cach nhiét két hop véi kinh
hop Low-E (Mau 2) mang lai mét budc nhdy vot
vé hiéu sudt. Két qua md phong cho thdy Hé sb
truyén nhiét téng thé (U-value) giam 64% (tir
5,405 xubng 1,930 W/m?K) va Hé sb thu nhiét mat
troi (SHGC) giam 67% (tir 0,811 xubng 0,269).
Diéu nay khing dinh day 1a bién phap can thiép
mang lai hiéu qua cao nhét va 1a nén tang cho cac
thiét ké tiét kiém nang luong.

- Hiéu qua can bién cia viéc tdi wu héa
khung nhém: Nghién ctru chi ra rang, khi mot hé
thng da dat dén murc hiéu suét cao (nhu Mau 2),
viéc tdi uu héa thém bing cach bom xbp cach
nhiét vao cac khoang rong cia khung (Mau 3) chi
mang lai loi ich rat nho. Ca U-value va SHGC chi
cai thién thém khoang 0,1 - 0,2%. Phat hién nay
nhdn manh “hiéu mg pha lodng”, trong d6 hiéu
suat tong thé bi chi phdi boi thanh phan cé dién
tich 16n nhat 1a kinh. Piéu nay goi y rang, vé mat
chi phi - hiéu qua, viéc diu tu vao hé kinh t6t nhét
¢6 thé 1a wu tién hang dau.

- Uu thé caa vt liéu cé6 do din nhiét thap:
Khi so sanh cac giai phap hiéu suét cao, hé khung
nhua uPVC (Mau 4) cho théy hiéu qua nhiét tbt
hon hé khung nhém c6 cau cach nhiét da dugc tdi
vu hoa (Mau 3). Cuy thé, U-value cia hé uPVC thip
hon 9,4% va SHGC thap hon 5,6%, cho thiy vai
tro khong thé bo qua ctia dic tinh dan nhiét tu
nhién cia vat li¢u lam khung.

- Xdc thuc dg tin ciy cia phuong phiap mé
phéng: Két qua mo phong cho mau tham chiéu
(Mau 2) da dugc so sinh véi dit liéu thi nghiém
thuc té, cho thdy sy twong quan tot. Su tuong dong
ndy, cing véi cac nghién ctru xac thuc quic té,

khéng dinh rang quy trinh mo phong theo tiéu chuén
NFRC 1a mét cong cu dang tin cdy dé du doan va so
sanh hiéu suét twong ddi gitta cac san pham.

Bai bao nay cung cép mot bo sb liéu dinh lugng
va mot phuong phap luan 13 rang, gitp cac kién tric
su, k¥ su va chu déu tu tai Viét Nam c6 co sé khoa
hoc viing chic dé dua ra quyét dinh lya chon vat
liéu vach kinh phu hgp. Thay vi lya chon dya trén
kinh nghiém hodc théng tin khéng day du, cac bén
lién quan c6 thé st dung phuong phéap nay dé danh
gia va xép hang cac giai phap, huéng toi cac cong
trinh tiét kiém nang luong va bén viing hon.

Han ché ciia nghién ctru bao gdm viéc sb
luong céc loai hinh hoc khung con han ché va chua
xem xét dén phan tich chi phi - loi ich trong vong
doi dy an (LCCA). Huéng nghién ciru trong
twong lai c6 thé mo rong danh muc céac loai khung
kinh phé bién trén thi truong Viét Nam, tich hop
phan tich LCCA dé dua ra cac khuyén nghi téi uu
ca vé ky thuat va kinh té, va tién hanh cc nghién
ctru thye nghiém sau rdng hon dé xay dung mot b
dir liéu tham chiéu toan dién cho nganh xdy dung
trong nudc.
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