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TOM TAT

Bai bdo trinh bay két qud nghién ciru gidi phdp lam tang kha nang tan nhié¢t cho khung vo
chita bo mach dién tir dang kin sir dung quat gio ludn chuyén tuan hoan khéng khi bén trong.
Xay dung mo hinh va phwong phdp gidi bdi todn truyén nhiét. Trén co sé dé, khdo sdt anh huong
cua toc do dong khi toi chénh léch nhiét do bén trong so voi moi truong bén ngodi va nhiét do bé
mdt tam chip. Bai bdo ciing dé xudt lwa chon thong SO cdu triic va mot sé chi tiét quan trong phii
hop cho mét phwong dn tan nhiét voi cong sudt nguon nhiét cu thé va tién hanh cdc thir nghiém
kiém chimg. Két qua nghién ciru ciia bai bdo dwoc vmg dung khi thiét ké khung vé tan nhiét chira
bo mach dién tvr dang kin.
Tir khoa: Khung vé tan nhiét; Bo mach dién tir dang kin; Tda nhiét ddi luu.

1. MO PAU

Khoa hoc cong nghé ngay cang phat trién, cho phép ché tao cac loai vi mach dién tir c6 kich
thudc nho gon nhung toc do xir 1y ngay cang cao. Tuy nhién, di kém véi no 14 luong nhiét sinh ra
rat 16n khi lam viée. Thong thuong nhiét d6 gidi han cho phép khi lam viéc ctia cac thiét bi dién
tir ndm trong khoang tir 85 °C dén 100 °C [1]. Do d¢, viéc dit ra giai phap thiét ké dam bao kha
nang tan nhiét cho cac thiét bi bo mach dién tir 1a cAp thiét. DSi voi bo mach dién tir duge chira
trong khung vo6 dang kin, van dé tan nhiét trd 1én phirc tap hon do phan khong khi nong chi duge
luén Chuyen trong ving thé tich kin. Qua trinh tan nhiét khi d6 dwoc thyuc hién chu yéu dya vao
téa nhiét dbi luu ty nhién giita khung vo v6i moi trudng bén ngoai.

Noi dung nghién ctru chinh cua bai bao tap trung vao xay dung phuong phap giai bai toan tan
nhiét cho khung vé chtra bo mach dién tir dang kin. Trén co sé phuong phap, tién hanh khao sat
anh huong cua tdc do dong khi tudn hoan t&i do chénh léch nhiét do bén trong so voi nhiét do
moi trudng bén ngoai va nhiét dd bé mit tim chip trong cac truong hop cong suat ngudn nhiét
khac nhau. Tir d6, dé xuat giai phap lya chon chi tiét va tham s6 két ciu anh hudng dén thong sb
dong khi tuan hoan cho pht hop voi yéu cu cia bai toan tan nhiét. Dy 1a mot phan tinh toan vé
tan nhiét trong viéc thiét ké ché tao khung vo dang kin chuyén dung ga bo mach dién tr dung
trong quan su, voi chi tiéu khoang chénh 1éch nhiét d¢ trong khung vé va ngoai moi truong
khong vuot qua 20 °C, véi méi truong 1am viée 0 - 50 °C.

2. MO HINH VA TINH TOAN TAN NHIET

2.1. M6 hinh va qua trinh truyén nhigt

Két cdu khung vo chira bo mach dién tir dugc thuc hién nhu mé ta trén hinh 1 gdm: Bo mach
dién tir dugc bd tri bén trong khung vo kin. Gian cac tAm nhom tan nhiét véi bé mat chip bang
keo tan nhit (sau day goi la tam chip). Str dung hé thong quat gio tao ludng khong khi luan
chuyén tuan hoan bén trong khung vo kin, di qua bé mat cic tim chip va cac bé mit bén trong
ctia khung v6 kin. B& mit bén ngoai khung vo xé cac ranh dé ting kha ning trao ddi nhiét véi
mdi truong. Dong khi duge tuan hoan bén trong khung vo kin nhu mé ta trén hinh 2. Qua trinh
truyén nhiét tir bé mit tim chip ra ngoai méi trudng duge thuc hién qua cac giai doan sau:
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- Toa nhiét dbi luu cudng birc giita tam chip va dong khi bén trong khung vo kin.
- Toéa nhiét d6i luu cudng birc gitta dong khi va bé mit bén trong khung vo kin.
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Hinh 1. Két cdu khung vo chira bo mach Hinh 2. M6 ta di chuyén ciia dong khi

dién tur dang kin. bén trong khung vo.

- Dan nhiét qua vach khung vé: dan nhiét tir vach trong ra vach ngoai.

- Toéa nhiét d6i luu tu nhién giita bé mat ngoai khung vo va moi trudng.

Khi qua trinh trao ddi nhiét dat can bang thi luong nhiét tir tim chip truyén sang dong khi
bang vadi lugng nhiét truyén ra moi truong. Muc ti€u ctia bai bao 1a xac dinh tham so6 thiét ké hé
tuan hoan khi sao cho két cau c6 kha nang tan nhiét dugc nguon nhiét cong suat Qg va chénh léch
nhiét d§ bén trong khung vo so véi moi truong ngoai khong qua Atpax, dong thoi nhiét do trén be
mat tam chip khong dugc 16n hon gia tri tmax.

Heé cac phuong trinh truyén nhiét cho 4 qua trinh trao d6i nhiét chinh néu nhu sau [6]:
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Vi Qo 1a cong sut toa nhiét khao sat; oy 00313 hé s6 téa nhiét cia bé mat tam chip ra dong
khi, dong khi sang bé mat vach trong, bé mat vach ngoai ra moi trudng; ts, te,ls 1a nhiét do tam
chip, nhiét d6 trung binh vach trong, nhiét d6 méi truedng ngoai; Fy 1a dién tich bé mit cac tAm
chip; F, 1a dién tich bé mit vach trong; F3 1a dién tich bé mit vach ngoai; o la chiéu day vach; A
1 hé s6 dan nhiét cua vat lidu ché tao vach.
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Hinh 3. Do thi do chénh léch nhiét do Hinh 4. Do thi khdo sdt nhiét do bé mdt tam chip
trong khung vo véi moi truong theo theo cong suat nguon nhiét va toc do dong khi.

cong sudt nguon nhiét va toc dg dong khi.
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Céc hé s toa nhiét dugc xac dinh theo cac tiéu chuan dong dang [6, 7]. Giai hé phuong trinh
trén tai cac gia tri khac nhau cta cong sut toa nhiét va van tdc dong khi tai nhiét d0 moi truong
tus = 35 °C nhén duogc gia tri chénh léch nhiét do At va nhiét do bé mat tim chip ty tuong tng
nhu trén hinh 3 va hinh 4. Tir d6 thi nhan thiy, téc d6 dong khi c6 anh huong déng ké t6i kha
nang tan nhiét ctia két cau khung v6 chira bo mach dién tir dang kin. Khi tang toc do dong khi, &
cung mot gia tri cua cong suat ngudn nhiét, kha nang tan nhiét cua két cau ting. Hiéu qua cta
viéc thay doi tbc do dong khi ¢ cac gia tri cong suat ngudn nhiét cao thé hién o rét hon so voi
cac gia tri cong suit ngudn nhiét thip. O ving khao sat cia toc d6 dong khi va cong sudt ngudn
nhiét, nhiét 4o bé mit tAim chip duai 90 °C. Dya vao két qua khao sat co thé so bo xac dinh duoc
tbc o dong khi can thiét d¢ dam bao kha niang tan nhiét mot ngudn nhiét cong suit cho trude,
thoa man diéu kién chénh 1éch nhiét do dong khi bén trong véi moi truong bén ngoai va nhiét do
t6i da cho phép cua tim chip, 1am tién dé dé ché tao két cau khung vo tan nhiét.

3. KET QUA SAN PHAM CHE TAO

Tién hanh cé4c thi nghiém x4c dinh kha ning tan nhiét ctia két ciu tai cac gia tri khac nhau
ctia toc d6 dong khi va cong suat téa nhiét. Thi nghiém sur dung 6 quat su dung dién 4p dinh
muc 12 V voi luu luong dong khi dinh mirc cua moi quat 1a 16,4CFM (= 27,86 m */h). Viéc diéu
chinh luu luong dong khi dugc thuc hién bang cach thay ddi gi tri dién ap cap cho quat.

Két qua thtr nghiém d6 chénh 1€ch nhiét d6 bén trong khung Vp so vOi bén ngoai moi trudng
dugc thé hién trén bang 2. Gia tri toc do dong khi V, dugc quy dobi theo dién ép lam viéc va luu
lugng dinh muc cua quat gio. Do thi so sanh két qua thir nghiém va tinh toan thé hién trén hinh 5.

Bing 2. Két qua thir nghiém chénh léch nhiét dé bén trong khung vo so véi méi trieong.

Qo(W)

TORETS 20 50 70
7 2,83 7.7 147 25,1
8 3,23 74 138 22,8
9 3,63 6,5 13,6 22,0
10 4,03 6,2 12,5 21,1
11 4,37 6,0 12,2 20,0
12 4,84 58 11,8 19,1
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Hinh 5. Do thi so sanh két qua tinh todn Iy thuyét va thwee nghiém.
Tir bang tong hop két qua nhan théy:
- Khi ting dién 4p (ting toc do quat) chénh léch nhiét d6 bén trong khung vo so v6i moi
truong bén ngoai moéi truong gidm, khung vo c6 kha nang tan nhiét tot hon.
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- Quy ludt thay d6i chénh léch nhiét do tur két qua thir nghiém phii hop véi két qua tinh toan
theo 1y thuyet dong dang. O cong suat ngudn nhiét 20 W va 50 W sai léch giita 2 phuwong phap
khong qua 1 °C. O cong suat ngudn nhiét cao nhat (70 W) sai léch dudi 2 °C.

4. KET LUAN

Trén co so giai bai toan toa nhiét cho két cau khung vo chira bo mach dién tir dang kin, bai
béo da dé xuit lya chon loai quat phu hop cho bai toan tan nhiét ddi voi nguén nhiét c6 cong suét
70 W. Két qua thtr nghiém cho thdy chénh 1éch nhiét d6 bén trong khung vo so vdi moi truong
bén ngoai khi quat hoat dong ding coéng sudt dinh muc khong qua 20 °C. Két qua nay tuong
duong v6i mot sd san pham thuong mai duoc chio ban véi gia thanh cao. Didu ndy cho thiy Iua
chon gidi phap dung quat gi6 luu thong khong khi bén trong hop kin dé ting kha ning tan nhiét
1a phu hop. Pay c6 thé coi 1a budc di ban diu quan trong cho cac nghién ctru tan nhiét khung vo
chira bo mach dién tir dang kin tiép theo. Dya trén két qua nghién ctru ctia bai bao co thé tiép tuc
nghién ctru theo huéng tdi uu két cau khung vo dé tang kha ning tan nhiét.

Loi cam on: Nhom tac gia cam on sy tai tro vé kinh phi ciia dé tai “Nghién cuu thiét ké, ché tao
thiet bi khung vo chuyén dung ga bo mach dién tur dung trong quan su”, givp do vé y tuong khoa hoc ciia
TS Nguyen Trung Kién, TS Nguyen Thanh Binh — Vién Khoa hoc va Cong nghé quan su.
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ABSTRACT
A solution to improve heat dissipation for closed circuit board chassis

This paper presents the results of research on a solution to increase the heat dissipation
for the enclosure containing the closed circuit board using a blower to circulate the air
inside. Building models and methods to solve heat transfer problems. On that basis,
investigating the influence of air flow velocity on the temperature difference between the
inside and the outside environment and the chip surface temperature. The article also
proposes to choose the right type of blower for a heat dissipation plan with a specific heat
source capacity and conduct verification tests. The research results of the article can be
applied when designing a heatsink housing containing a closed circuit board.

Keywords: Heatsink chassis; Enclosed circuit board; Convection heat dissipation.
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