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ThS. Truong Dai hoc Lam nghiép

TOM TAT

Hé sb dan nhiét A 1a mot trong nhing dai lwong vat 1y rat kho xac dinh tinh chat, viéc x4c dinh dac biét can thiét
¢6 anh huong 16n dén viée nghién ctru, tinh toan thiét ké cac qué trinh thiét ké ciing nhu thi céng san pham. Trén
thé giGi da co rat nhiéu nhimg nghién ciru nham xay dung cic bang co so dit liéu thue nghiém vé hé s§ dan nhiét,
tuy nhién do khac biét vé diéu kién tu nhién nén khi ap dung vt licu cua Viét Nam thi thudng gap phai sai s6 16m,
khong d d6 tin cdy trong tinh toan ky thuat. Hién ching ta c6 mot sb may do hé s6 dan nhiét tuy nhién déi tuong
do terO’ng 1a cac vat liéu rin, c6 hé sb dan nhiet cao, khong chua 4m va khong bi bién tinh khi thay déi nhiét do.
Ciéc thiét bi nay khong dap ting duoc yéu cau xac dinh hé s6 dan nhiét cua céc loai vét liéu ¢6 hé s6 dan nhiét
thép, cac vat liéu chira ham luwgng 4m cao. Trong nghién ctru nay chung t6i dwa trén nguyén tic do ngudn duong
xéac dinh dugc hé sb dan nhiét ciia van xi mang A = (0,203 - 0,233) W/mK va hé s6 dan nhiét dan nhiét van vo trdu
A =1(0,137 - 0,112) W/mK, hé 6 din nhiét d¢ cua van xi mang a = (0,000108-0,000126) m2/s, van vo trdu a =
(0,000029-0,000042) m%/s. Véi thong s6 trén thi hoan toan co thé dap tng duogc la vat li¢u cach nhiét va may

NLO3 sir dung xac dinh cho vt liéu composite c6 hé s6 dan nhiét thép va chtra 4m.

Tiwr khéa: H¢ so dan nhiét, hé so dan nhiét do, vat ligu composite, van xi mdng, vdan vo trau.

I. PAT VAN PE

Dé phuc vu chuong trinh nghién ctru nay va
phuc vu muc dich ing dung lau dai trong tinh
toan nhiét cua mot s6 vat liéu. Chung t6i dé
xudt tim hiéu va nghién ctru thiét bi do hé s6
dan nhiét dang cam tay dya trén bai toan ngudn
duong. Hién nay, chung ta c6 rat nhiéu céc
phuong phap xac dinh hé s6 dan nhiét khac
nhau. Cac phuong phap nay dugc chia lam 2
nhém: nhém cac phuong phap on dinh va
nhom cac phuwong phdp khong 6n dinh.
Phuong phap 6n dinh xac dinh hé sé dan nhiét
theo dya trén trudong nhiét do on dinh nén can
thoi gian cap nhiét 1au dan dén sy thay ddi cua
tinh chit cua vat lidu ddc biét la vat lidu am.
Chinh vi vdy, cac phuong phdp do nhanh
(phuong phap khong 6n dinh) da va dang duoc
nghién ciru dé ap dung trén vat liéu c6 hé sO
dan nhiét thip. Mot sé cong trinh nghién ctru
dd xay dung va nghién ctru thiét bi do hé sd
dan nhigt va dan nhigt d¢ cta céc loai vét ligu
c6 hé sé din nhiét thap theo nguyén ly nguon
duong. Tuy nhién, thiét bi do con cong kénh,
phai dat c6 dinh ¢ phong thi nghiém nén han
ché trong kha nang st dung. Céc sb liéu thu
duoc chua dugc téng hop thanh co s¢ dir li¢u,
do tin cay cua thiét bi chua cao.

Trong nghién cru nay, ching t6i s& dé xudt
mat s6 giai phap nham hoan thién hé thong do

hé sb din nhiét cia cac loai vat lidu co hé sb
dan nhiét thip trén co s& ngudn dudng, Nghién
ctru loai thiét bi do dang cAm tay va quy trinh
do, danh gia sai s6 cua thiét bi va nang cao do
tin cdy cho mdt s6 loai vat liéu
IL VAT LIEU, PHUONG PHAP NGHIEN CUU
2.1. Nguyén/vat liéu thi nghiém

- Nguyén liéu: Van dam xi mang: kich
thuéc khac nhau chiéu rong 300 mm, chiéu
dai 100 mm, chiéu day thay ddi theo dung
lugng méau 10 miu véi kich thude chiéu day
chon (15, 16, 18, 19, 20, 22, 24, 26, 28, 30)
mm. Van vé trdu: kich thudc khac nhau
chiéu rong 300 mm, chiéu dai 100 mm, chiéu
day thay d6i theo dung luong miau 10 miu
v6i kich thude chidu day chon (15, 16, 18,
19, 20, 22, 24, 26, 28, 30) mm

2.2. Thiét bi thi nghiém

- May thiét bi: Thiét bi do hé s6 dan nhiét
NLO3 1a thiét bi do hé s dan nhiét cua vat li¢u
theo phuong phap ngudn duong. Thiét bi dugc
ché tao theo tiéu chuan ASTM D5334 cia My
tai Phong Thi nghiém B mon K thuat Nhiét,
Vién Khoa hoc va Cong Nghé Nhiét Lanh, Pai
hoc Bach Khoa Ha Noi.
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2.3. Phuong phap nghién ctru

Pé giai quyét dugc muc tiéu va ndi dung
dat ra, dé tai duge thuc hién béng cac phuong
phap sau:

- Phuong phép ké thira: ké thira cic nghién
ctru ly thuyét, cac tai liéu, cong trinh nghién
clru trong va ngoai nude va két qua cua cac dé
tai lién quan vé cac phuwong phap xac dinh hé
50 dan nhiét va dan nhiét d6

- Phuong phdp nghién ctru thyc nghiém:
thuc nghiém xac dinh hé s6 dan nhiét va dan
nhiét d0 vdi cac thi nghiém khac nhau.

Pé thuc hién duoc t6i st dung quy trinh
cong nghé nhu sau:

Vén sau khi doc canh ct theo kich thudc 300
x 100 x t (mm) va dugc khoan 2 16 véi duong
kinh miii khoan 1& 3 mm, cich hai dau mét
khoang 14 50 mm. Ding may kiém tra hé s6 dan
nhiét ctia van bang cach cho dau do vao 16 khoan
sao cho ddu do vira xuyén qua tim van. Ctr sau
10s thi ghi nhiét d6 lai mot 1an, cho dén khi nhiét
d6 do duoc sau 5 1an lién tiép ting khong qué 5%
thi tt may va tiép tuc ghi sb liéu dén khi nhiét d6
khéng giam nita. Chung t6i tién hanh kiém tra &
nhiét d6 phong va sir dung tiéu chuan ASTM
5334 dé kiém tra tinh chat cua vat liéu.

Qua trinh thi nghiém dugc tién hanh theo
trinh ty sau:
Buée 1. Két ndi phich cim dién vao ngudn
dién 220VAC. Bat Cong tic 2 vi tri (Selector
sang vi tri ON), néu thiét bi da duogc cép nguén
thi dong hd do nhiét 46 DTA 9696 s& sang.
Néu dong hd khong chay, kiém tra lai ngudn
dién va 6 cam.

Bude 2. Mau vt liéu can xéac dinh hé sd
dan nhiét duoc khoan 16 duong kinh 3 mm, do
sdu 1a 150 mm. Céc kich thuéc ciia mau nén
dam bao 16n hon 10 lan dudng kinh 16 khoan
(tang dd chinh xac cuia phép do)

Buwde 3. Cam que tham vao 16 dd duoc
khoan san, dam bao cho 16 khoan vira véi que
tham, tao dicu kién cho viéc dan nhiét tir que
tham sang vat. Néu 15 khoan bi 16n, c6 thé
dung thém b MgO (magie oxit) dé ting cudng
qua trinh dan nhiét nay

Buwée 4. Quan sat nhiét do trén dong ho,
day 1a nhiét d6 ban du cua qua trinh do, nhiét
d6 nay dugc ghi vao gid tri ¢ thoi diém 7 = 0.
Churfm bi sin dong hd bam thoi gian dua dong
hd vé gia tri 0 glay sau do bat dong hd chay
cung véi thoi diém bat khéa cép dién ngudn
cho que tham. Su thay dbi nhiét d6 cua que
tham duogc ghi lai sau mdi 10 gidy.

III. KET QUA VA THAO LUAN

3.1. Két qua do hé s6 din nhiét ciia van xi miing

Bang 1. Két qud do hé so dan nhiét ciia van xi mang

TT Miu H¢é s6 din nhiét Hé s6 din nhiét cia xi ming Két Tai li€u
A(W/mK) qua doi ching (so sanh)
1 1.1 0,209 - T4m va ban xi miang amiang hé [1],[5,6]
) 12 0233 s6 dan nhiét % =(0,56-1) W/mK
3 1.3 0,203 )
- Xi ming hé s6 din nhiét A =1
4 14 0,210 ’ )
W/mK [3]
5 15 0,228
6 1.6 0,208 Xi ming cbt litu (KM_105DA) ¢6 Kiém dinh
7 1.7 0,213 kich thude 220x100x30 mm, c6 hé s6 cuc phong
3 8t A = chay chita
8 18 0,209 dan nhiét A = 0,45 W/mK ,Y
chay
9 1.9 0,231
10 1.10 0,223
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Nhin vao bang 1 cho thdy van dam xi ning
la mdt loai vat li€u céch nhiét, gitra van dam xi
ming so voi xi mang thi hé s6 din nhiét cua
van dam rat nho nguyén nhan 1 do hé s6 dan
nhiét phu thudc vao rat nhiéu céc yéu t6 nhu:
d6 rong, khdi luong, cling nhu cAu tric cua vat
lidu [5]. Hé s6 dan nhiét cua van dam xi ming
trong thuc nghi€ém cao nhét 14 0,233 W/mK so
v6i tiéu chuan ASTM thi diéu nay c6 nghia 1a
may NLO3 hoan toan c¢6 thé x4c dinh dugc hé

s6 din nhiét cua vat liéu cach nhiét véi do tin
cdy cao. Hé sd din nhiét cua vat liéu anh
huong béi ba yéu t6: thanh phan, ciu tric va
diéu kién cua qud trinh. Thanh phin nudc ciing
d6ng vai tro rat quan trong vi nude chiém mot
ty 18 rat 16n trong thuc pham. Ngoai cac yéu to
trén n6 con anh hudng cia dé am, do am cang
cao thi hé s6 din nhiét cang 1on va nguoc lai
3.2. Két qua do hé s6 din nhiét cia van
vé triu

Bang 2. Két qud do hé sé din nhiét vin vé triu

TT MAu  H¢ s din nhiét \(W/mK)  H@ so din nhiét ciia vé trau Tai liéu
Keét qua doi chirng (so sanh)
1 2.1 0,118 Vo trau c¢6 hé sb din nhiét [4.5]
5 22 0,123 2=0,109 W/mK
3 2.3 0,119
4 2.4 0,112
5 2.5 0,124
6 2.6 0,137
7 2.7 0,115
8 2.8 0,125
9 2.9 0,126
10 210 0,114

Qua bang 2 ta thay khi x4c dinh hé s6 dan
nhiét ctia van trén may NLO3 két qua cho thiy
van vo trdu c6 hé sb dan nhiét 16n nhat A =
0,137 W/mK va nhé nhat 13 0,112 W/mK diéu
nay chimg to hiéu qua cach nhiét tot, c6 thé st
dung 1am vat liéu cach nhiét t6t. Hé s6 dan nhiét
clia van vo trdu so véi trau nguyén thi hé sb cua
van vo triu cao hon trdu nguyén nguyén nhén 1a
do: Hé s6 dan nhiét cua thuc phém anh hudng
béi ba yéu té: thanh phan, ciu trac va diéu kién
ctia qua trinh. Thanh phan nuéc ciing déng vai
trd rit quan trong vi nudc chiém mot ty 1¢ rat
16n trong thyc phim. Ngoai cac yéu té trén né
con anh hudng cua do am, do am cang cao thi
hé sb dan nhiét cang 16n va nguoc lai

Nhan xét: Nhin véao hai bang 2 va 3 ta thay:
Khi x4c dinh hé s6 dan nhiét cta hai loai vat
lidu composite van dam xi ming va van v trau
thi hé sb ctia van xi mang nim trong khoang (A
= 0,203 W/mK - 0,233 W/mK) va van vé trau

ndm trong khoang (A = 0,137 W/mK - 0,112
W/mK) nhu vay co thé néi hé s6 dan nhiét cua
vén xi mang 1én hon van vo trau nguyén nhin
14 do cAu truc cua vat liéu. Céc yéu td cAu tric
bao gém do r5ng, kich thudce, hinh dang va sy
sip xép hay phin bd pha trong vat liéu (khi,
nuéc, bang va chat kho). Cac yéu té qué trinh
bao gém nhiét do, ap sudt va diéu kién truyén
nhiét. Gid tri hé s6 din nhiét c6 thé thay do6i
theo phuong vuong goc hay song song trong
vat liéu.[2].

Ngoai ra con ké dén khéi lugng riéng cta
vén vo trdu nhoé hon khéi lwong riéng cia van
dim xi mang ma khéi luong riéng nho thi do
rong x6p 16n dan dén hé sé dan nhiét nho va
nguoi lai. Bén canh dé cu trac cua vat liéu
con ké dén ciu tric cua bot x6p nghia 1a 15
ngam khi cang nho min thi hé s6 dan nhiét nho

vi dong nhiét d6i luu trong vat lidu giam.
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Bang 3. Két qud do hé so din nhiét dp vdn xi mdng va vdn vo trau

TT Miu Hés6dinnhiétdda(m’s) Tai Miu  HéE sé din nhiét do a (m%/s) Tai
Van xi Két qua so liga Van vé trau  Két qua so liga
mang sanh sanh
I 1.1 0000113 Xi mang c6 [3] 2.1 0000031 Vo traucohé [2]
2 12 0,000118 hlél ) S; dan 22 0000032 (Sio dan_ nhiét
3 13 000124 Ial ft 0?0 0028 23 0,000038 a‘" _
4140000114 20 24 0,000042 (0000101
5 1.5 0,000120 25 0,000031  (m¥s)
6 1.6 0000116 2.6 0,000032
7 17 0000125 2.7 0,000039
8§ 1.8 0,000126 2.8 0,000039
9 1.9 0,000108 2.9 0,000030
10 1.10  0,000108 210 0,000029

Nhin va bang 3 ta théy: Hé s6 dan nhiét do
cua van dam xi mang 16n hon hé s6 dan nhiét
d6 cua van vo trdu diéu nay hoan toan dung
v6i quy ludt cua van cach nhiét va tinh chat
cua van cach nhiét phuc thudc vao ciu tric
cling nhu thanh phén cAu tao nén vat liéu.

Nhu vay thiét bi NLO3 la mot trong loai
thiét bi dong thoi do duoc hé sé dan nhiét va
hé s6 dan nhiét d6 cia vat liéu cach nhiét. Uu
diém cua thiét bi gon nhe, co thé do ngay tuc
thoi tai hién truong phuc vu truc tiép cho cong
nghé ché bién cac loai vat liéu céch nhiét

III. KET LUAN

Qua qué trinh nghién ctru di dén két luan:
Trén co s& phan tich dinh gia hé s6 din nhiét
hién c6 va d6i chiéu véi yéu cau dat ra, dé tai da
lga chon phuong phdp do nhanh hay phuong
phap do khong 6n dinh dira trén bai toan ngudn
nhiét dang duong. Dya trén co s& 1y thuyét vé
ngudn dudng di sir dung thiét bi do gdm que
tham, bo xu ly va b cdp ngudn. Cac thiét bi
duoc ché tao gon nhe, d§ chinh xac cao, cho
phép st dung trong phong thi nghiém va ca
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ngoai thuc dia. Két qua do trén mot s6 loai vat
lidu cho thdy d6 6n dinh va kha ning 4p dung
ctia thiét bi do d6i véi vat lidu composite, bang
s6 liéu thu duoc ¢ do tin cay cao
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STUDY DETERMINING THERMAL PROPERTIES
OF MAJOR APPLIANCES IN WOOD COMPOSITE MATERIALS NLO03

Nguyen Thi Yen
SUMMARY

Coefficient of thermal conductivity is one of the physical quantities is difficult to determine the nature and
specifically identifying influential necessary to research , design calculations and design process as well as
construction products . The world has been a lot of research in order to build the database tables of
experimental thermal conductivity , however, because of differences in natural conditions to the application of
materials often encountered Vietnam significant errors , not reliable enough for engineering calculations .
Currently we have a number of thermal conductivity gauges however measured object is usually solid materials
with high thermal conductivity , moisture and contains no denatured when the temperature changes . These
devices do not meet the specific requirements of the thermal conductivity of materials having low thermal
conductivity , the material containing high moisture content . In this study we rely on measuring principle to
identify the source line thermal conductivity of cement board A = ( 0.203- 0.233 ) W/mK thermal conductivity
and thermal conductivity husk board A = ( 0.137 - 0.112 ) W/mK , the thermal conductivity of a cement board,
a = (0.000108- 0.000126) m*/s a = (0.000029 - 0.000042) m*/s . With the experimental parameters can fully
meet the insulation and NLO3 machine used to determine the composite material has a low coefficient of
thermal conductivity and moisture content

Keywords: Boards husk, coefficient of thermal conductivity, composite materials, cement boards, high
thermal conductivity.
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