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XAY DUNG CHUONG TRINH TiNH TOAN HE SO TRUYEN NHIET
PROGRAM FOR CALCUTLATING THE HEAT TRANSFER COEFFICIENT

Phan Qui Tra
Truong Cao dang Cong nghé, Pai hoc Pa Nang; Email: pqtra@dct.udn.vn

Toém tét - Tinh toan hé sb truyén nhiét trong cac thiét bj trao ddi
nhiét Ia mét bai toan phire tap. Pac biét trong cac thiét bi st dung
két hop nhidu phwong thirc trao dbi nhiét. Viéc tinh toan chinh xac
hé sb truyén nhiét dong vai trd quan trong trong qua trinh thiét ké
cac thiét bj trao ddi nhiét, gitip nang cao hiéu qua lam viéc cla thiét
bi, tiét kiém dwoc chi phi ché tao. Bai bdo da xay dwng duoc
chwong trinh tinh toan hé sb truyén nhiét qua cac dang vach va
phuwong thirc trao ddi nhiét khac nhau. Chwong trinh ciing c6 thé
tinh toén hé s6 truyén nhiét trong cac bai toan truyén nhiét khéng
4n dinh. Ngoai ra chwong trinh con c6 thém co s& di liéu phuc vu
cho viéc tra clru cac théng sb vat Iy va nhiét dong clia cac méi chét
va vat liéu.

Tir khéa - hé sb truyén nhiét; truyén nhiét; trao doi nhiét; thiét bi
trao ddi nhiét; nang lwong nhiét; ddi lwu; dan nhiét; birc xa.

1. Pit van dé

Nhiét ndng 1a dang nang luong duogc sir dung pho bién
nhit trong cong nghiép va doi song. Viée nghién clru cac
quy luét blen d6i cua nhiét nang va quy luat truyén nhiét co
¥ nghia rat I6n nham gitp cho cac k¥ su va ctr nhan chuyén
nganh nhiét lanh thiét ké, van hanh va sir dung mot cach ¢6
hiéu qua cac hé thdng trang thiét bi nhiét ning.

Vi su phat trién manh mé& cua khoa hoc cdng nghé
thong tin, trong linh vuc k¥ thuat Nhiét, viéc 4p dung céac
cong cu lap trinh dé giai quyét cac bai toan truyén nhiét s&
giup cho viéc tinh toan tr¢ nén don gian va hiéu qua hon.

Tinh toan qué trinh truyén nhiét 1a mot trong nhimng
budc quan trong nhét trong tinh toan thiét ké thiét bi trao
d6i nhiét: 16 hoi, tuabin, hé théng diéu hoa, sdy... Viéc lap
trinh mot chwong trinh tinh toan cac qua trinh truyén nhiét
s€ mang lai hi€u qua. Chuong trinh s& gitip tinh toan quéa
trinh trao d6i nhiét mot cach don gian, nhanh chéng, chinh
X&c VA tién loi. Tir d6 sé rat ngén thoi gian tinh toan, thiét
ké cac thiét bi trao dbi nhiét trong cac hé thong nhiét, lanh,
sdy, diéu hoa. ..

2. Xay dung chwong trinh tinh toan
2.1. Tong quan vé truyén nhiét
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Hinh 1. Cdc qud trinh truyén nhiét

Abstract - To calculate the heat transfer coefficient in the heat
exchanger is a complicated problem. Especially in devices using a
combination of heat exchange methods. The precise calculation of
heat transfer coefficient plays an important role in the design of
heat exchangers, which helps to improve work efficiency of the
device and save manufacturing costs. This article has built a
program to calculate the heat transfer coefficient through the wall
forms and various of heat exchanger methods. The program can
also calculate the heat transfer coefficient of anstable heat transfer
problem. In addition, the program also has a database for the
physical and thermodynamic parameters of the fluids and
materials.

Key words - heat transfer coefficient; heat transfer; heat
exchange; heat exchanger; heat energy; conduction; convection;
radiation.

- Truyén nhiét 12 qua trinh trao ddi nhiét giira cac vét
thé, cac moi chat khac nhau ¢ nhiét do chénh 1éch nhau.

- Qua trinh truyén nhiét 1a mot qua trinh phirc tap, nd
dien ra theo nhiéu dang khac nhau.

- Cac dang truyén nhiét nay dién ra déng thoi va cung
tac dong dén nhiét d, dong nhiét cua vat thé, moi chat va
cua moi truong khao sat.

2.2. Phén tich va thiét ké chwong trinh
2.2.1. Lwa chon ngoén ngit lap trinh va co so dir li¢u

Ngon ngir 1ap trinh 1a mdt cong cu tinh toan, vi vay viéc
chon diing ngdn ngir s€ thuan lgi khi tién hanh 18p trinh giai
quyét cac bai toan.

Do yéu cau tinh toan ciia d& tai, chung t6i lya chon ngon
ngilt C# trong Visual Studio 2010 dé 1am cong cu lap trinh.

Ngon ngit C# kha don gian, nhung rdt manh mé, chi
khoang hon 80 tir khéa va hon mudi kiéu dir liéu dugc
dung san. Tuy nhién, ngén nglt C# c6é y nghia 16n khi no
thyec thi nhitng khai niém lap trinh hién dai. C# bao gom tat
ca nhitng ho trg cho cau truc, thanh phan, 1ap trinh hudng
doi tugng. Nhiing tinh chat d6 hién dién trong mot ngén
ngtr 18p trinh hién dai. Hon nira ngon ngir C# duoc xay
dung trén nén tang hai ngén ngit manh nhét la C++ va Java.

Toém lai, C# c6 cac dac trung sau day:

- C# la ngon ngit don gian;

- C# 1a ngon ngir hién dai;

- C# 1a ngdn ngit manh m& va mém déo;

- C# s& tro nén pho bién.

Bén canl} d6, chuong trinh cAn mot co so dir lidu 16n vé
cég thong sO vat ly, nhiét dong cua céc loai vat li€u, moi
chat dung trong ky thudt Nhiét. Tac gid chon Microsoft
SQL Server dé quan tri co s& dit liéu ctia chuong trinh.

Microsoft SQL Server la hé quan tri co s¢ dit li€u quan
h¢ (relational database management system — RDBMS) do
Microsoft phat trién twong thich rat tot voi C#. NO 1a hé
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quan tri co so dir liéu quan h¢ mang may tinh, hoat dong
theo md hinh khach - chii cho phép cung e ¢6 nhiéu ngudi
ding truy xuat dong thoi den dit ligu, qudn 1y viée truy cap
va quyén han cla tng nguoi dung trén mang.
2.2.2. Thiét ké chwong trinh

a. Thiét ké giao dién chwong trinh

Chuong trinh duoc thiét ké dé tinh toan rit nhidu bai
toan truyén nhiét nén giao dién can dugc thict ke sao cho
gon, dep va de str dung.

Cay chuong trinh:
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Hinh 2. Cday menu chwong trinh
b. Thiét ké Form ding nhap
Nhaflm tang cuong kha nang bao mat cling nhu d’é quan
ly quyén stt dung chuong trinh, tac gia da thiét ké Form

dang nhap su dung chuong trinh nhu sau:
“(hwngmhrimluhhql«”\.ikﬂ— T T W WS-

o ) st

. KHOA CO KHI
chNoLoGY BO MON NHIET - DIEN LANH

o

CHUONG TRINH TiNH TOAN TRUYEN NHIET

BANG NHAP VAO CHUONG TRINH
Lo, A NHOM NGHIEN CUU:
Mit Khiu TS. PHAN QUI TRA
AN TRAT IO
' Dang nhdp Thoat ZONFHALHOX l

Hinh 3. Form dang nhdp sir dung chwong trinh
C. Thiét ké cac Tab sip xép cac bai toan truyén nhigt
Dé bd tri cac bai toan mot cach truc quan cho ngudi sir
dung d¢ dang tim ra bai toan muon tinh mot cach nhanh
chong, tac gia thict ké giao dién theo kiéu tab nhu sau:
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Hinh 4. Giao dién chinh ciia chwong trinh b6 tri theo cdc Tab

Véi cach b tri sap xép nay, cac bai toan dugc chia theo
cac dang truyén nhiét (Tab), trong cac Tab sé c6 cac bai
toan nho hon sap xEp theo cic Box. Cac Box ndy chira
thong tin ve bai todn, cac thong s chinh can xac dinh.

d. Viét code cho cac bai toin

Dé 1ap trinh cho cac bai toan ta can dua ra thudt toan.
Duéi day la thuat toan chung cho céc bai toan:

Xac dinh thdng so
ban dau cua bai
toan

Nhap théng tin bai

toan

40 10i va thong bao
bao nhap lai

BUNG

Tinh toan va xem két
qua ra man hinh

!

Két thuc

Hinh 5. Thudt todn cia mét bai todn
Trong timg bai toan cu thé, tac gia co thé sir dung thém
mdt so thuat toan riéng, cac ham ho tro cho vi¢e truy xuat
dit ligu tir co s& dir liéu, nham muc dich don gian hoa nhat
viéc nhap cac thong so6 va dit li¢u dau vao.

3. Sir dung chuong trinh dé tinh cac bai toan truyén nhiét
3.1. Baitoan 1

Heating elements, T, = 350°C

D=12mm

Ny =3

Nr=4

Air duct
Air Terminal
panel

T,=25°C
V=12m/s

Hinh 6. Bg sdy khéng khi chim éng song song

Trao d6i nhiét ddi luu cudng birc bén ngoai chum 6ng
song song

Mot bo sdy khong khi bao gdm mot chum dng song
song c6 bude 6ng doc va bude éng ngang Si = St = 24mm,
¢6 3 diy déng theo chiéu huéng di cia dong moéi chét
(NL=3), mdi day c6 4 dng (Nt = 4). Dong khong khi (¢ ap
sudt khi quyén) chuyén dong véi van tdc 12 m/s va nhiét
d6 23°C chuyén ngang qua chum dng. Biét dudng kinh mdi
6ng 1a D = 12 mm, dai 250 mm, nhiét d6 bé mat dng duoc
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duy tri 350 °C. Xac dinh nhiét lugng truyén tir chim 6ng
cho khong khi va nhiét do dong khong khi khi ra khoi bo
say khong khi.

Nhap cac thong s6 va str dung chuong trinh tinh toan,
ta dugc két qua nhu hinh dudi:

4 Trao a6 nhiét 4 o cudng biic m chit chiy ngang qua chim &ng song s0ng
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Hinh 7: Két qud bai todn trao d"cfi nhiét doi heu cwéng birc
bén ngoai chum ong song song

Tir két qua trén ta dugc nhiét do dong khong khi sau khi
ra khoi b say khong khi 1a 47,74 °C va nhiét lugng khong
khi nhan dugc 1a 7.857 KW.
3.2. Bai toan 2

Trao d6i nhiét d6i luu cudng birc bén trong hai tim
phang song song

Mot collector thu nang lwong mat troi gia nhiét cho
khong khi co chi€u dai 5m, chi€u rong 1m, khoang cach
gifra tam kinh bén ngoai va tam collector 1a 3cm. Khong
kh’i vao collector ¢6 nhiét do 30’°C va luu luong 0.15 rn3:/s.
Néu nhiét‘dé trung binh cta tam kinh bén ngoai va tam
collector lan lugt 1a 20 °C va 60 °C, xac dinh d6 tang nhiét
d6 va nhiét lugng khong khi nhén dugc sau khi qua
collector

Glass
cover
| 20°C
Collector
plate, 60°C
Hinh 8. Tam collector sir dung nang luong mat troi
gia nhiét khong khi

Insulation

Nhap céc thong s6 va sir dung chuong trinh tinh toan,
ta dugc két qua nhu Hinh 9.

Tu két qua trén ta ‘piét dugc d¢ tang nhiét do dong
khong khi sau khi qua tam collector 1a 7°C va nhiét luong
khéng khi nhan dugc 1a 1.305kW

Trén day 1a hai bai toan sir dung chuwong trinh dé tinh
toan. Chuong trinh cho két qua chinh xac va nhanh chéng,
gitip cho viée tinh toan thiét ké thiét bi trao ddi nhiét duoc
thuan loi hon.
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Hinh 9. Két qua bai todn trao dé{ nhiét doi heu cuéng birc
bén trong hai tam phang song song

4. Két luan

Chuong trinh tinh toan céc bai toan truyén nhiét: tinh
hé so truyén nhiét k, mat d¢ dong nhiét q dugc xay dung
trén nén Windows thuan tién va dé dang cho viéc str dung.

Chuong trinh gép phan t&i wu hoa céc qué trinh tinh
toan truyén nhiét tir do tiet kiém duoc thoi gian, cong ste
khi tinh toan, thiét ke cac thiét bi trao d6i nhiét nhu: 10 hoi,
tuabin,... giam thiéu dugc nhitng kho khan, bat tién, sai sot
$0 v6i viée tinh todn thu cong, tiét kiém dugc thoi gian, chi
phi va nang cao hiéu qua cong viéc.

Viée xay dung co so dit liéu cho chwong trinh gop phan
don gian hoa viéc nhép cac thong so tinh toan.
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