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TOM TAT: Bé tong két cdu khdi 16n nha cao tang cuong do nén thudng 16n hon 35 MPa. Bé giit nhiét do
Tmax theo quy dinh ma cudng d6 nén va cac tinh chit ctia hon hop bé tong dam bao yéu cau 1a kha kho khan.
Vit liéu chuyén pha khi cho vao hdn hop bé téng co tac dung ha tong nhiét khdi d6 tir 5°C dén 10 °C gop
phan ha nhiét d6 Trax.

Hién nay ¢ Viét Nam, vat liéu chuyén pha 1a loai vat liéu moi, chua c6 nghién ctru anh hudéng khi str dung
trong xi mang va bé tong. Bai bao nghién ctru anh hudng cta vat liéu chuyen pha dén cac tinh chat ctia xi méng.

Tir khoa: Bé tong khdi 16n; vat liéu chuyén pha (PCM); nhiét d6 Timax.

ABSTRACT: Structural concrete of Mass Concrete of high-rise buildings has a compressive strength
usually greater than 35 MPa. It is quite difficult to keep the required T,.x temperature, but the compressive
strength and properties of the concrete mix. The phase change materials, when added to the concrete mix,
has the effect of lowering the total heat of the mass conctete from 5°C to 10°C, contributing to reduce the
temperature Tigx.

At present, in Vietnam, phase change materials are new materials, and there is no research on the effects
when used in cement and concrete. The article studies the influence of phase change materials on the
properties of cement.

KEYWORDS: Mass Concrete; Phase Change Materials (PCM),; Temperature Tyas.

1. MO PAU hiéu qua nhat dinh nhung déu c6 nhuogc diém trong
qua trinh str dung. Str dung bi¢n phap giai nhiét gia
thanh cao va bién phap thi cong phuc tap, dung phu
gia khoang thay thé xi mang s& hiéu qua tot khi
bé tong cudng d6 nén < 40 MPa, d6i v6i bé tong co
cuong d6 nén > 40 MPa néu dat cuong d6 nhung
viéc thoa man Thax kho dat duoc ...

Hién nay, cung voi sy phat trién cong nghé trong
xdy dung, cac cong trinh nha cao tang ngay cang trg
1én phé bién. Dé xay dung cac cong trinh cao ting,
cac két chu bé tong khdi 16n khong thé thiéu nhu
mong, dim chuyén va cot kich thudc 16n. Véi cac két
céu bé tong khdi 16n nha cao ting can sir dung bé tong i )
6 cuong do kha cao, vi vay van dé nhiét trong khdi ~ Hién nay, dé giam han ché phat nhiét va ting
d6 dbi vai cac két cau nay 13 diéu vo cing quan trong.  tién do thi cong, cac nudc tién tién trén theé gidi
thuong can thiép truc tiép vao thanh phan cap phoi
bé tong khéi 16n khi thiét ké. Viéc sir dung phu gia
khoang hoat tinh két hop véi vat liéu chuyén pha co
thé giai quyét nhimng ton tai d6i voi bé tong khdi 16n
cuong do cao.

Cép phdi bé tong sir dung cho cac két cau khoi
l6n cuong do cao phat nhiét gy chénh 1&ch nhiét do
va nhiét do khdi do ting 1én qua cao sau khi d6 1a
nguyén nhan chinh gy ra cac khuyét tat lam giam
tudi tho bé tong va két céu cong trinh.

O Viét Nam, dé giam nhiét d0 Tmax va chénh
1éch nhiét d6 trong két cau bé tong khdi 16n hién nay
4p dung nhiéu bién phap nhu dat éng giai nhiét, st
dung bé tong lanh, sir dung phu gia khoang thay thé
xi mang ... Cac bién phap st dung tuy dat dugc cac

Trén thé gigi PCM di dwoc nghién ctru va ap
dung cho vit li¢u luu trir nhiét (vi du: tam thach cao,
tam tuong va bé tong ...) nhu mot phan cua két ciu
toa nha nham tiét kiém nang lugng [3]. Nho tinh déac
biét PCM khi chuyén pha tir rin sang 1ong hodc 1ong
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sang khi hap thy mot lwong 16n nhiét lugng nén
PCM da duoc st dung lam gidm nhiét hydrat hoa
clia xi mang trong bé tong khdi 16n bang viéc giam
nhiét d0 Tmax.

PCM sir dung trong bai bao dua trén gbc
strontium chuyén pha tir rin sang pha long & khoang
nhiét do 89°C va dang long sang khi & khoang
175°C, hép thu 83,4 cal/g (349 J/g) nhi¢t, dua trén
phén tich két qua ciia cac phép thir nhiét lwong ké quét
vi sai. Két qua thir nghiém dwoc phéan tich trong
khoang tur 15 dén 300°C dé do su thay d6i nhiét luong
ctia mot chét theo su thay ddi nhiét do. Luong nhiét
hap thy gan bang mot nira lugng nhiét thity hoa trung
binh cua xi mang, 200 cal/g, mang lai hi¢u qua hép
thu nhiét cao [2].

Bé tong khdi 16n sau khi d6, phan tng hydrat
hoéa cta xi mang voi nude giai phdng nhiét, tuy theo
bién phap giam nhiét duoc ap dung, nhiét do bé tong
trong khdi do co thé dat Tmax = 90 °C hodc hon. G
nhiét d6 phu hop vat li€u chuyén pha hép thu nhiét

d6 tir moi truong, nhiét do hap thu phy thudc timg
loai str dung. Khi tang ty 1¢ PCM sir dung trong bé
tong thi kha ndng giam nhiét cang lon. Ngoai tac
dung giam nhiét khi chuyén pha sang thé long (hodc
khi), thanh phan sau chuyén pha ciing s& tac dong anh
hudng dén tinh chét cua hdn hop bé tong va bé tong.

Muc dich bai bao nghién ctu anh hudng ty 1€
ding ctia vat liéu chuyén pha dén cac tinh chét ciia
vira xi ming tir d6 dua ra ty 1¢ dung hop ly dé dam
bao kha ndng giam nhiét nhung khéng anh hudng
nhiéu dén cac tinh chit cua vira xi mang.

2. VAT LIEU SU DUNG

Bai bao sir dung xi mang Bt Son PC40 ¢6 céac
tinh chat co ban: lwong nudc tiéu chudn 29,5%; thoi
gian bit diu dong két 135 phut, két thic dong két
195 phit; d6 min lot sang 0,09mm 1,1%; d6 6n dinh
thé tich 1,0 mm.

Vat liéu chuyén pha HR-1 cua Han Qudc, ¢o
dang bot (Hinh 1), chuyén pha tir thé ran sang long.

Hinh 1. MAu vt li¢u chuyén pha (PCM)

3. PHUONG PHAP NGHIEN CUU

3.1. Phuong phap thi nghiém theo tiéu chuin
Xac dinh lwong nudce tiéu chuén, thoi gian dong

két va tinh 6n dinh thé tich theo TCVN 6017:2015.
Xac dinh cuong do udn va nén ciia miu vita

xi mang theo TCVN 6016:2011.

3.2. Phuwong phép thi nghiém phi tiéu chuin

Xac dinh nhiét d6 gia tdng trong vita xi mang sau
khi tron va dong ran trong diéu kién doan nhiét [1].

Mau vira xi ming sau khi tron dugc dd vao thung
x6p cach nhiét c6 dung tich 5 lit. Tai tim thung x6p
dat sensor do nhiét. Toan bd thung Xép duoc boc va
dit trong budng kin, budng kin gitt thung x6p duoc
diéu chinh nhiét d6 bang nhiét do tai tim cua mau
vira (Hinh 2).

Hinh 2. Thiét bi thi nghiém doan nhiét
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3.3. Thanh phan cip phéi

Cac chi tiéu lugng nudc tiéu chuén, thoi gian
dong két bai bao sir dung thanh phan xi mang theo

quy dinh trong TCVN 6017:2015.

Cuong d6 udn-nén bai bao str dung thanh phén vita
quy dinh trong TCVN 6016:2011, ty 1€ N/CKD = 0,5;
chat két dinh 450 g, cat tiéu chuan 1350 g 1am co so&
nghién ctru. Thanh phan cdp phdi vita thir nghiém
trong Bang 1.

Bang 1. Thanh phan cip phdi nghién ciru

ig Ciép phéi Ky hiéu Ximing, g | VM I;ﬁ:‘a’cg“yé“ Cit, g Nuée, g
1 | Cap phéi dbi chung (PC) bC 450 0 1350 225

2 BC + 3% vat liéu chuyén pha 3%PCM 450 13,5 1350 225

3 | BC+ 5% PGCF 5%PCM 450 22,5 1350 225
4 bC + 7% PGCF 7%PCM 450 31,5 1350 225

5 PC + 10% PGCF 10%PCM 450 45,0 1350 225
Thi nghiém tang nhiét trong diéu kién doan nhiét 4. KET QUA NGHIEN CUU

clia vita xi ming cat duoc sir dung thanh phan theo
Bang 1, cat ti€u chuan dugc thanh bang cat vang

thong thuong c6 moé dun do 16n 2,5.

Két qua nghién ciru anh hudng cia PCM dén cac
tinh chat ctia xi mang vdi cac ty 1€ khac nhau dugc

thdng ké tai Bang 2.
Bang 2. Két qua nghién ciru
Sé Maiu nghién ciru
TT Chi tiéu thi nghiém Pon vi
bC 3%PCM 5%PCM 7%PCM 10%PCM
1 Lugng nudrc tiéu chuin % 29,5 30,0 30,0 30,5 31,0
2 | Thoi gian dong két
- Bit dau: phuat 135 140 140 150 160
- Két thuc: phut 195 200 205 215 225
3 | Cuong dd ubn
- 03 ngay MPa 7,6 7,4 7,4 7,2 7,0
- 07 ngay MPa 8,4 8,2 8,2 8,1 7,9
- 28 ngay MPa 9,4 9,2 9,2 9,0 8,8
4 Cuong d0 nén
- 03 ngay MPa 38,0 37,9 37,8 354 33,6
- 07 ngay MPa 443 41,8 41,3 39.4 37,5
- 28 ngay MPa 49,6 46,8 46,3 44,1 41,2
5 Thi nghiém gia tang nhiét do trong didu
kién doan nhiét
- Nhiét d6 ban dau C 28,8 28,9 29,0 28,7 28,6
- Nhiét d6 cao nht C 82,5 79,0 75,2 72,3 68,3
- Nhiét d6 tang C 53,7 50,1 46,2 43,6 39,7
- Thoi gian dat Tmax gio 38 39 41 42 45
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4.1. Lwong nwéc tiéu chuén

Két qua nghién ctru cho thiy, luong nudc
tiéu chuan c6 xu hudng ting khi ting luong
dung PCM.

PCM duogc san xudt dudi dang bot, ¢ dd min
cao nhu cdt liéu hat min, khi sit dung sé& can luong
nude 16n bao quanh bé mat dé tao sy linh dong vi
vay lugng nudce tiéu chuan ting do can dé hap phu
1én bé mat cac hat PCM.

4.2. Thoi gian dong két

Thoi gian bat dau va két thuc dong két ctia ho xi
mang khi st dung PCM c6 xu hudng tédng khi ting
luong dung PCM. Nguyén nhan tang do luong nudc
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5.1 - Cuong d6 udn

tiéu chuin trong vira xi mang ting khi ting ty 1&
dung PCM.
4.3. Cwdong dd udn va nén

Cuong d6 ubn va nén ciia mau xi mang c6 xu
hudng bi gidam khi sit dung PCM (Hinh 5). Ty I¢
dung PCM cang tang thi ty 1€ gidm cuong do cang
tang. O ty 1& ding PCM 3%, 5%, 7% va 10% cudong
d6 nén giam lan luot 5,6%, 6,7%, 11,1% va 16,9%.
Nhu vay ty 1€ dung cang cao nguy co giam cuong
d6 tang cao hon. Khi dung PCM tang thi cuong do
mau vita giam do lwong xi méing tuyét ddi trong cip
phdi giam va luong nudc ting. Khi ty 16 PCM thay
thé xi mang tir 7% trd 1én, cudng d6 xi mang co xu
huéng giam manh hon so v6i mau ddi chimg.
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5.2 - Cuong do nén

Hinh 5. P6 thi cudng d¢ uén-nén
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Két qua quan sat hinh anh mu sau khi uén gy (Hinh 6) cho thiy chat lwong miu va cac bot khi khong
thay ddi ¢ cac ty 16 PCM st dung so v6i mau dbi chimg, diéu nay ching t6 PCM khong d¢é lai cac 16 rdng

hay khuyét tat bat thuong trong mau.

bC 3%PCM

4.4. Ting nhiét o trong diéu ki¢n doan nhiét
Khi tang ty 1€ dung PCM 3%, 5%, 7% va 10%
da lam giam lan luot nhiét d6 3,6, 7.5, 10,1 va
14,0% trong mau thir doan nhiét.
O giai doan dau < 50 °C, tdc do ting nhiét cua
cac mau it thay ddi, tai vung nhiét d§ 50°C duong
tang doan nhiét giam do dbc, diéu nay chimg to

5%PCM

7%PCM
Hinh 6. Hinh anh mAu sau khi uén bé déi

10%PCM

PCM chuyén pha tai nhiét 0 nay va hép thu nhiét
do toa ra.

PCM str dung gdc strontium c6 nhiét do chuyén
pha tir rén sang 16ng khoang nhiét d6 89°C, diéu nay
chimg to nha san xut da sir dung mot s6 thanh phan
khac 1am giam nhiét d6 chuyén pha say ra & ving
50°C (Hinh 7).
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Hinh 7. P thi ting nhiét do trong diéu kién doan nhiét
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Hinh 8. Do thi nhiét d gia tiing trong diéu kién doan nhiét
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5.KET LUAN

Vit liéu chuyén pha lam ting lugng nudc tiéu
chuén va kéo dai thoi gian dong két ciia vita xi mang.

Khi tang ty 1€ PCM trong xi mang lam suy giam
cuong d6 do sy thay thé PCM trong xi ming ma
PCM khong c6 hoat tinh cuong do.

Khi ting ty 1€ dung PCM kha nang gidm nhiét
d0 Tinax trong khoi d6 tang 1én. Khi ty 1¢ dung PCM
16n lwong nhiét dwoc hap thu vao 16n hon. Dé sir
dung hiéu qua PCM phat huy hié¢u qua trong bé tong
khéi 16n can tinh toan giam nhiét phu hop dé bé tong
khong viot qua Tmax ma van dam bao vé kinh té va
khong anh huong dén cuong do cua bé tong.

Néu khong c6 nghién ciru chi tiét, ty 1& ding
PCM khong nén vuot qua 7% xi mang.

Bai bao duoc nghién ciru trén nén vita xi mang,
dé tmg dung hiéu qua vao bé tong can cin c vao két
qua trén bé tong dic biét trén mau thir khdi 16m dé
danh gia song song gitta cuong do nén va nhiét do.
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