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XAY DUNG MO-DUN PHAN MEM TiNH TOAN CAC THONG SO CUA
KHONG KHi AM VA CAC UNG DUNG
BUILDING SOFTWARE MODULE TO DETERMINE PARAMETERS OF MOIST AIR
AND ITS APPLICATIONS

Thai Ngoc Son
Truwong Pai hoc Bach khoa — Pai hoc Pa Nang; thaingocson@gmail.com

Toém tat - Khong khi am la méi chat rat phd bién trong nganh Ky
thuat Nhigt. Dé tinh toan cac théng sbé cta khéng khi am, ta co thé
str dung céac cong thire g|a| tich hoac str dung db thi I-d. Hién tai, viéc
str dung may tinh dé giai cac bai toan rat phd blen viéc xay dwng
mo-dun phan mém c6 thé tinh toan cac thong sbé vat Iy, thong so
trang thai nhiét dong clia cac méi chat khac nhau la rat can thiét, dic
biét trong cac bai toan nhiét rat thworng xuyén phai stv dung phuong
phap tinh lap. Bai bao trinh bay phuong phap xay dwng mo-dun
phan mém xac dinh cac théng sO clia khong khi am, ¢ng dung aé
xay dwng d thi I-d va giai mot so bai toan chuyén nganh, cu thé lien
quan dén bai toan diing nwéc ngadm lam mat chudng trai.

Ttr khoéa - khong khi &4m; phwong phap lap; nwéc ngam; lam mat
chudng trai; mdé-dun phan mém; db thj I-d.

1. Dt van dé

Ngdy nay viéc str dung may tinh dé giai cac bai toan ky
thuat rat phd b1en Viéc tinh toan trong nganh Ky thuat
Nhiét thuong gin lién voi viée tra ctru cac tinh chat nhiét
vt 1y, théng so trang thai ciia moi chat. Ngoai ra, trong ky
thuat tinh toan thuong hay sir dung phuong phap lap, khlen
cho cong viéc thém nang né. Khong khi 4m 1a moi chét rat
phé bién trong nganh Ky thuat Nhiét. Viéc day va hoc,
cung nhu thuc té san xuat doi hoi phai xay dung phan mém
dé tinh toan cac théng s6 cua khong khi am.

Co kha nhleu phin mém dé tinh toan thong sO cla
khong khi am cua nudc ngoai, nhung phan 16n déu la
nhitng phan mém c6 ban quyén; viéc trich xuat dir lidu dé
dua vao tinh toan chu trinh theo ¥ ngudi sir dung rat kho
khan. Viéc xay dung d6 thi theo y ngudi dung lai cang kho
khan hon nira.

Giang vién va sinh vién Khoa Céng nghé Nhiét — Dién
lanh, Truong Pai hoc Bach khoa — Pai hoc Pa Nang di
tién hanh xay dung hé théng tinh toan cac thong s6 nhiét
vat 1y clia cac moi chat phd bién phuc vu giang day, hoc
tap va san xuét, cu thé di xay dung thanh cong cac md-dun
phan mém nhu Water IF97 dé xac dinh céc thong sb nhiét
dong va vat ly cua nuge va hoi nuée [1, 2]; mo-dun phan
mém Gaspro dung dé xac dinh cac tinh chat nhiét vat 1y ctia
khéi, khong khi kho, cac khi don chét. Viéc xdy dung mo-
dun phin mém xé4c dinh théng s6 cta khong khi 4m ciing
nam trong hé théng hoat dong ndi trén.

Bai bdo trinh bay phuong phap xay dung mo-dun phﬁn
mém xac dinh thong s6 ctia khong khi am; img dung dé xay
dung d6 thi I-d va cu thé giai bai toan khi phun nuéc ngam
dé 1am mat chudng trai.

2. Két qua nghién ciru va khao sat
2.1. Xdy dung mo-dun phan mém xdc dinh thong $6 cia
khong khi am

Abstract - Moist air is a widely used working fluid in thermal
engineering. To calculate the parameters of moist air, we can use
analytical formulas or I-d graph. Currently, the use of computers to
solve technical problems is very common; building a software module
that can calculate the physical parameters and thermodynamic state
parameters of different refrigerants is very necessary, especially in
thermal problems which normally require the use of iterative methods.
This article presents the method of building a software module to
determine the parameters of moist air, its application to construct the I-
d graph, and solves some specific problems related to the problem of
using ground water for cooling animal sheds.

Key words - moist air; iterative methods; ground water; cooling
animal sheds; software module; I-d graph.

2.1.1. Co s6 Iy thuyét tinh todn théng sé cia khéng khi dm
_Tinh toan thong s6 cua khong khi am lién quan déq ap
suat bao hoa cﬁq hoi nudce tai nhiét do cua khong khi am.
Gia tri nay c6 thé xac dinh theo cong thirc Antoine [3]:
4026,42 )
2355 + ¢ &)
Cong thL'rc; Antoine c6 sai sb cuc dai nho hon 1% so véi
bang thong so nhiét dong cua nudce va hoi nude [2]; trong
tinh toan k¥ thuat, giang day va hoc tap c6 thé chap nhan
duoc.

P, = exp (12 -

Céc thong sO co ban cia khong khi am bao gém nhiét
do t, d6 am twong doi ¢, do chira hoi (am dung) d, enthalpy
I. Trang thai cua khong khi' am duoc xac dinh khi biét 2
trong 4 thong s6 noi trén. Moi quan hé gitta chung dugc thé
hién qua cac cong thicc dudi day:

Do chira hoi d [kg hoi/kg KKK] xac dinh theo cong
thue:

Py
d=0622——
B — opy @
trong do:

I?b: Ap sudt bdo hoa ctia hoi nude tai nhiét 46 cta khong
khi am. Pa, xac dinh theo (1).

B: Ap suat khi quyén, Pa. Gia tri ap suat khi quyén khac
nhau dbi v6i cac ving trén thé gi6i, trong mo-dun lay
B=10°Pa.

Enthalpy ctia khong khi am I [kJ/kg KKK] dugc xac
dinh theo cong thuc:

I =t+d(2500 + 1,83t) (3)

Déi voi nhiéu bai toan ky thuat, thong thudng cho trudc
nhiét d¢ t va d6 am tuong doi ¢ cua khong khi am. Tur (1)
nhan thay 4p suat bo hoa cia hoi nudc pp 1a ham so theo
nhiét d6 t, nén d6 chira hoi d theo (2) la ham so
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d = f,(t,p); Enthalpy cua khoéng khi am theo (3)
I=f,(t,d) = f,[t, fi(t, @) nén ciing xac dinh khi biét
t, @.

Khi cho trude cac cip thong sb khac, co nhing truong
hop ta c6 thé bién ddi tir cac phuong trinh (1) - (3) da cho
trén day nhu sau:

—t

d=f:6D = 5500+ 183t (4)

I — 2500d
- -« (5)

t=fall.d) = 77834

dB
- - (6)
¢ =ftd) ,(0,622 + d)
4026,42

t = fo(d, @) = -2355 (7)

n [(p(0,622 + d)]
~ Vay khi cho tru6e 1 cap thong s6 bét ky cua khong khi
am, ta co thé tinh cac thong so con lai nhu trong Bang 1

Bing 1. Ham s6 xdc dinh cdc théng sé ciia khong khi am

Thong Cip thong sb cho truéce
s0 can
tim X% t,d
t - -
(p - f5 (tr d)
d () -
I £t d) = f[t fi(t, 9)] (. d)
Thong Cip thong sb cho truéce
s0 can
tim t, I I, d
t - fal,d)
¢ | s&d)=fI6/ED] | 64 =fl3,d),d]
d ft. 1) -
| - -
Thong Cip thong sb cho trude
s0 can
tim d ¢ I
t fe(d, ¢) fe(d, @) = felfs(t, D, o]
(p -
d - f2(t,1)
I | £&d) =filfed @) dl -

Trong 5 truong hop dau tién, khi cho trudce cac cap
thong s6 (t, @), (t, d), (t, D, (I, d), (d, @), chi can thay vao
ham s6 don la s€ tinh ra dugc thong so thir 3. Sau do, thay
thong s6 moi tinh duoc vao ham hop con lai trong cdt, ta
s€ ¢ dugce thong s0 thir 4. Truong hop cudi cung, khi cho
trude cap thong s (1, (p) can giai hé phuong trinh lién quan
dén ca 2 4n sb t, d. Van dé nay duoc gidi quyét bang cach
1ap trinh theo phuong phap lap véi sai sé trong d6i 1a 10°°.
Phian mém dugc xay dyng trong pham vi nhiét do -

10<t<400°C; d¢ am tuong d6i 0<p<I, tat ca cic thong sb
dau vao déu duoc kiém tra tinh tuong thich véi pham vi
tinh toan ctia phin mém.
2.1.2. Xay dung mo-dun phan mém

Excel 14 cong cu tin hoc manh va rat phé bién khong
chi trong cac linh vuc van phong, ma trong k¥ thuét cling

rat thuong duoc sir dung dé giai cac bai toan. N6 thuan tién
trong viéc tinh toan, ké ca tinh toan theo vong 1dp va chon lya
cac diéu kién; 6 thé dé dang trinh bay céc cong thirc, bang
biéu. Ngoai ra c6 thé ding Visual basic for application (VBA)
dé xir Iy nhidu van dé phirc tap vé mat k¥ thuat Iap trinh. Do
vy, mo-dun phin mém duoc tic gia viét bang ngdn ngir
VBA,; file thu dugc luu gitt dudi dang 1 add-in cua Excel va
dudi dang file.bas ctia Visual Basic, do vay c6 thé tich hop
vao Excel va cac phan mém nguoi ding khéc.

M6-dun gom cac ham xéac dinh thong sb ctia khong khi
am, dugc xay dung theo cic cong thirc dd néu trong
Muyc 2.1.1.

Dé théng nhat cach str dung v6i cac mo-dun xac dinh
thong s clia cac modi chit phd bién ciia cac giang vién
Khoa Cong nghé Nhiét — Pién lanh nhu di néu trong phan
dit van dé, tac gia quy udc dat tén cac ham trong mo-dun
v6i ¢ phap 1a KKA ThéngS6CanTim TimTheoD6iSo
(D6iSH1, P6iSH2)

Bdng 2. Danh muc cdc ham co ban trong mo-dun KKA

CU phap / Nhiém

P Poi s6 X Poi s6 Y
vu ctia ham
t, [°C] o, [-]
s L™ t: °C
KKA_d_XY(<y), [P0 [Cl
[kg hoi/kg KKK] |t [°C] I, [ki/kg KKK]
Xdc dinh do chira |1, [ki/kg KKK] t, [°C]

hoi d theo X, Y

I, [ki/kg KKK] o, [-]

o, [ I, [ki/kg KKK]

t, [°C] ¢, []
KKA_IXY(X.Y), |2 1 L [°C
[ki/kg KKK] t, [°C] d, [kg hoi/kg KKK]

| Xdc dinh enthalpy 1|d, [kg hoi/kg KKK] |t, [°C]

theo X, Y
* d, [kg hoi/kg KKK] |@, [-]

@, [] d, [kg hoi/kg KKK]

I, [ki/kg KKK] d, [kg hoi/kg KKK]

d, [kg hoi/kg KKK] |1, [kilkg KKK
KKA _t_ XY(X,Y), [ke hoi/ks ] [kikg ]

[°C] d, [kg hoi/kg KKK] |o, []

Xdc dinh nhiét do t |, [-] d, [kg hoi/kg KKK]

theo X, Y
|, [kikg KKK] |, [

9, [ I, [ki/kg KKK]

t, [°C] d, [kg hoi/kg KKK]

KKA_Fi_XY(X,Y), |d, [kg hoi/kg KKK] |t, [°C]

[ t, [°C] I, [kd/kg KKK]

Xdc dinh dé am -
twong doi @ theo X, I, [kJ/kg KKK] t,[°C]
Y I, [ki/kg KKK] d, [kg hoi/kg KKK]

d, [kg hoi/kg KKK] |1, [ki/kg KKK]

Vi dy, dé x4c dinh enthalpy I (Thong S6 Can T im) theo
nhiét d6 t (Poi S6 1) va do 4m tuong ddi @ (DOl S6 2), c6
thé dung ham KKA_1_tFi(t, Fi). Ngoai ra, dé tién viéc st
dung, tac gia ciing bo sung thém ham theo thir tw nhap ddi
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s6 ngugc lai, vi du dé xac dinh enthalpy | theo nhiét do t va
d6 am tuong dbi @ co thé dung ham KKA_I_Fit(Fi, t).
Danh muc cac ham tac gia viét dugc liét ké trong Bang 2.

M6-dun duoc dua vao trong mdi trudng Excel dé kiém
tra tinh chinh xé&c. S6 liéu dé so sanh 1a cac bai toan vé
khong khi 4m trong cac sach gido trinh, bai tap [4, 5, 6, 9,
10], trong d6, théng sb trang thai phan 16n dwoc xac dinh
theo @6 thi. Két qua cho thiy sai s6 16n nhat giita md-dun
va tai liéu nho hon 5%.

Téc gia ciing so sanh két qua st dung md-dun v&i phan
mém hoat dong truc tuyén [7] cua Cong ty Remak chuyén
vé hé théng diéu hoa khong khi cia Cong hoa Czech. Két
qua kiém tra cho thay rang sai s6 trung binh 1a 1,3%; sai
s6 16n nhét 1a 2,86%. Céc sai sb trén 1a do cac hing sd
trong cac cong thirc (1) - (7) ¢6 sai léch nhét dinh. Tuy
nhién, sai sb d6 hoan toan chap nhan dwgc trong cc bai
toan k¥ thuat nhiét.

2.2. Ung dung mo-dun phin mém dé gidi cdc bai todn
chuyén nganh
2.2.1. Xdy dung d6 thi I-d ciia khéng khi am

Do thi I-d trong cac tai liéu tham khao, gido trinh 1a
cong cu dac luc cho sinh vién, ky su khi tinh toan vé khong
khi am. Tuy nhién, d6 thi nay thudong dugc in véi kich ¢&
nho, do vy khi tra ciru gap phai nhiéu khoé khan, sai s6 16n.
Mo-dun khong khi 4m da viét c6 thé dwoc cai dit vao
Excel, do vay c6 thé xuét sb lidu ra cic trang tinh. Tuy
nhién, céc truc toa do ciia d6 thi I-d khong phai 1a hé toa do
vudng goc, nghia 13 tung d6 dé vé do thi trong cong cu
Excel khong phai 1a gi4 tri I da tinh toan ma can bién ddi
thanh cac tung do phi hop. Ta c6 thé chuyén d6i gia tri
enthlpy I da tinh toan thanh tung d¢ dé v& dd thi nhu sau:
Tir (3), ta c¢6 enthalpy cia diém 1 ndm trén duong ding
nhiét t; xac dinh theo cong thirc:

11 = 2500d1 + tl + 1,83t1d1 (8)
Gia tri enthalpy d6 dugc chia lam 3 phan (Hinh 1).

Vay néu xem duong =0 trung v6i truc hoanh thi toa do
dung @é v& d6 thi cia diém 1 la

{ X1 = dl
y, =1, — 2500d, = t, + 1,83t,d, ®)

I

2500d,

o

150D

L4

Hinh 1. Phdn tich cdc thanh phan enthalpy ciia khéng khi am
Dung mé-dun da xay dung, 14n luot tinh cac diém trén

dudng @=const, t=const, I=const; bién doi qua toa do dé vé
do thi theo (9); dgng cong cu Charts trong Excel, ta c6 thé
xay dung dugc do6 thi nhu Hinh 2.

,‘\3 . i I
N TS J -‘-j‘f.-ih T r,%_ Lf‘fg-’.l\ T By :,ﬁ_r,ﬁc —]
C SENANE NS & NENg
RN AN \ NN ‘gﬁﬁf—-—
&0 —\«7l\—‘2—‘A7\v P — p N
) ™, \2\\ N, >< \ < \ NANE
NN N, A N SENDPZN
55 A - \ NG
* ™, hJ A / \\ , “, \\ \ \ ,50 . N
NAVANBVANRSE S5 S ey e g
ALY A - - TR0
) \A\?\ / f\ AN D *(/(\,1' |«Io><)\ |
AR AN N e R R N S
45 T \Z\ R \(a{ . X/< o \/,}
20 D x!_\ —Az,z(_:\ ’_?,Z_\_/?.(_;;q ‘:glj; - f
™, J N | B | BT bR & e
AYANDYAND NS AW nCEapis sl
3 35 NIVA x A [ \/,\’ k)\ [ e .Qpﬁ,ﬂl;’}(’
3 > Z P BT e e e
‘ 'as p A L e
S = N e s
o yVap A A =
Z s \—‘/\Z)Z?/‘?é}.é;/;z;/’% o
™ A \, \ PR S gy
W55t
20 | = 4 /( /‘(’§7 &
S s
SIS p ‘
= f )(//x/:,/ |
-
10 ] f /:§ ;/ oy
/ 7}% %
5 L
/f /"E:
o [ A _4.(‘5'
|5 10 15 20 a5 5
a
Am dung, g hoi/kg KKK

Hinh 2. D6 thi Id

Tuy theo nhu ciu nguoi st dung, co thé dat cac kich
thudce hién thi d6 thi, do 16n 2 truc, vi tri nhan cac duong
dang tri.... Ngoai ra, nguoi sit dung c6 thé cho toa d6 cac
diém lién tiép ciia mdt qua trinh ctia khong khi am, md-dun
s€ hién thi qua trinh do trén do thi. Giao dién st dung thé
hién trong Hinh 3.
2.2.2. Ung dung md-dun dé gidi bdi todn chuyén nganh

PIEU CHINH PO THI R
Chiéu cao db thi, pix 500 w
Chiéu rong d thi, pix 400
Min 0
Truc hoanh: d, g |Max 30 @
hoi/kg KKK Budc lon 5
_ Bude nho 1 VE QUA
Truc tung: Hién  |Min -10 TRINH
thi nhiétde, °C  |Max 70
Buée duong dang |,
nhigt < >
Burde duong ding KJ/keKKK 5
enthalpy i
Piéu chinh vi tri label
duong ding enthalpy -2
dudng Fi=const |Label 1 -5
Label 2 -4

Hinh 3. Giao dién mo-dun
a. Bai toan: Cho khong khi va nudc trao dbi nhiét — khdi
trong thiét bi trao d6i nhiét hon hop ngugc chiéu. Biét khdng
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khi c6 luu lugng vao thiét bi la 35,1 kgkKKK/s; nhiét do la
34,5°C, ¢ = 55%. Nudc ngdm vao thi€t bi 6 nhi¢t do 24°C.
Xac dinh: luu lugng nudce dé khong khi am ra khai thict bi co
d6 am 85%; nhiét d9 ctia khong }(hi am ra khoi thiét bi. )

b. Giii: Dy la bai toan can giai khi nghién ctru trién
khai s dung nu6e ngdm dé lam mat chudng trai. D6 am
cua khong khi ra khoi thiét bi bi khong ché theo dicu kién
chan nu6i. Luu luong khong khi vao thiét bi chinh la luu
luong khong khi tuoi can thiét dé cung cap cho chudng trai.
Nhié¢t d6 dau vao ctiia nudc ngam la nhiét do khdo sat tai
dia phuong.

Gia thiét nhiét do nudc ra khoi thiét bj 1a t". Nhiét do
t", bl gic:yi han béi nhiét dQ nhiét ké uédt, phu thu(f)‘c vao cac
thong s6 cua khong khi am. Gia st ta chia budng phun
thanh n cap, bicn thién enthalpy cua khong khi am trong
cac cap déu bang nhau (Hinh 4).

Phuong trinh can bé‘mg nhiét cho toan bo thiét bi:

Gl + G, Cut', = G I" + (G, + AW)C,it",

(G + AW)Cpt"y, — GGty
= c
trong do, Cn: nhiét dung riéng cua nudce, kJ/kgK;

(10)
(11)

Il _ Ill

AW: lugng nudce bay hoi vao khong khi h,oa_ic ngung tu
tr khong khi, kgh/s. Trong céac bai toan thyc té thuong xem
AW=0 [10].

I', I": enthalpy ctia khong khi 4m khi vao va ra khoi thiét
bi, kJ/kg KKK.

Bién thién enthalpy trong mdi cap:
_ II _ In
T oon
trong d6, n la ) cép tw chon dé tinh toan; n cang IQn thi két
qua cang chinh xdc. Tuy nhién, v6i mirc d yéu cau chinh
xac cua bai }oén k¥ thuat nhiét, ta chi can c‘hc_)n sO cap
quang tir 5 dén 20 khi d9 chénh nhiét do gitra dau vao va ra
cua khong khi trong thiét bi tir 5 dén 100°C.

ﬁck’ I,
A
Gyt

Al (12)

I—T O
Kyt /;T" A4
K1 TA;
Ky ¢+ "AZ
Kt T4
Ko 1) 140

G St"
n’ d
G Iht

Hinh 4. Tinh bién thién nhiét do trong so do nguoc chiéu
Enthalpy cua khong khi 4m tai cac tiét dién 0, 1, ..., n:
I' =14
Iy = Iy — Al (13)

Ipn = Ijn—1 — AL =1T"
Nhiét d6 ctia nuée tai tiét dién 0:
txo =ty (14)

Nhiét d6 clia nudc ti tai tiét dién 1 dwoc xac dinh dva
trén phuong trinh can bang nhi¢t cho doan 0-1 cta thict b
trao do61 nhiét nhu sau:

Grlpo + GuCrtyr = Gilay + GpCrtyo (15)
tor do
teg =t G (Lo — L) =t Gy
= A - = - 16
xk1 = ko =m0 — KOG (16)
Pit
At = -5 pp
n=e 17
=ty = tgo — At, (18)
Tuwong tu
tz = tgr — Aty (19)
tgn = tkn—1 — Aty = tT’l (20)

Khong khi am vao doan 0-1 (Diém Ao) s& hoa tron véi
khong khi am & trang thai bao hoa tai bé mat sat mit nude
& nhiét do tio (Piém Ko). Piém A; 14 giao ciia dudng AoKo
va duong Ia. Day chinh 1 diém x4c dinh trang thai cua
khong khi 4m ra khoi doan 0-1 va vao doan 1-2.

Tuong tu ta xac dinh dugc tat ca cac diém con lai.

Bdng 5. Tinh todn bién thién thong 56 cua khong khi am trong
so do nguoc chiéu

Dién giai Tiét dién
Tiét dién 0 1 2 3 4 5
Diém A0 | Al | A2 | A3 | A4 | A5
Nhiét @6 KKA t¢ | 345 | 296 | 29 | 28,7 | 285 | 28,3
Enthalpy KKA I | 83,7 | 83,3 | 83,0 | 82,6 | 82,2 | 81,9
Amdung KKA I | 19,1 | 21,0 [ 21,1 | 21,1 | 21,0 | 20,9
bo Am tuong ddi
KKA o¢ 0,55 | 0,79 | 0,82 | 0,83 | 0,84 | 0,85
Diém KO | KL | K2 | K3 | K4 | K5
Nhiét d6 nuée t" | 26,5 | 26 | 255 | 25 | 245 | 24,0
Enthalpy KKA 83,1 | 809 | 78,7 | 76,6 | 74,5
bao hoa In
Amdung KKA | o) 5 | 915 | 209 | 202 | 19,6
bao hoa dn
Tinh: Diém Al | A2 | A3 | A4 | A5
Am dung diém 21,0 | 21,1 | 21,1 | 21,0 | 20,9
hoa tron dx
Enthalpy KKA k" | 833 | 83,0 | 82,6 | 82,2 | 81,9
Nhiét @6 KKA k" | 296 | 29 | 28,7 | 285 | 28,3
bo 4m tuong ddi
KKA o0 0,79 | 0,82 | 0,83 | 0,84 | 0,85

Viéc tinh toan cac thong sb cuia khong khi am tai cac
diém nat dugc thyc hién theo phuong phap ldp: Chon luu




68

Thai Ngoc Son

luong cua nudc, tinh toan thong s0 clia nudc va khéng khi
am tai cac tlet dién dya trén cac quan hé (13) - (20) va mo-
dun phan mém; Kiém tra 6 4m cua khong khi am tai du ra
cua thiét bi cho dén khi dat duoc 85%. Khi d6 luu luong cua
nudc 1a Gy=6kg/s. Khong khi 4m ra khoi thiét bi v6i thong
s0 tai diém AS. Khi d6 nhiét d6 ctia khong khi am 13 28,3°C.

S6 liéu tinh toan bién thién thong s clia khong khi 4m
trong thiét bi trao d6i nhiét hdn hop véi so dd nguoc chiéu
biéu thi trong Bang 5, trong d6 don vi ctia nhiét do t [°C];
enthalpy I [kJ/kgKKK]; 4m dung d [g hoi/kgkKK];

Qué trinh bién di trang thai ctia khong khi am dugc thé
hién trén d6 thi I-d nhu Hinh 5.
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Hinh 5. Biéu dién qua trinh lam mat khong khi bang nudc ngam
trong so do nguoc chiéu trén do thi I-d

Puodng qua trinh trong d thi duoc xay dung bang cach

ndi cac diém v6i nhau; diéu chinh hé toa dd hién thi cho

phit hop v6i yéu cau cia tirng bai toan. D4y chinh 1a diém

manh ciia mo-dun phdn mém nay. N6 gitp cho ngudi dung

d& dang xay dung duoc cac qua trinh can thiét trén dd thi I-

d véi ty 1 xich mong mudn, 1am cho viéc phén tich qua
trinh tir d0 thi tré nén d¢ dang hon.

3. Két ludn

Téac gia dd xay dung dugc md-dun phin mém xéc
dinh théng sé cua khong khi 4m vé&i d6 chinh xac cao,
dé& sir dung, c6 thé tich hop vao cac chuong trinh nguoi
dung khac va vao Excel, 14 cdng cu hiru ich phuc vu
giang vién, sinh vién trong giang day va hoc tap ciing
nhu cdc ky su khi can thiét giai cac bai toan lién quan
dén khong khi am.

Tac gia da xay dung duoc dd thi I-d dua trén md-dun
phan mém xac dinh thong s6 ciia khong khi am. Nguoi
duing c6 thé thay do6i linh hoat ty 1¢ xich ctia d6 thi, hién thi
cac qua trinh tinh toan, tdng tinh chinh xac, gidm cong suc
lao dong.

Tac gia da ap dung va giai bai toan kha phrc tap, lién
quan dén viéc sir dung nude ngam dé lam mat khong khi.
Day la co so dé tinh todn thiét ké xdy dung h¢ thdng lam
mat chudng trai bang ngudn nudc ngam trong cac ngiy hé
néng nuc tai mién Trung.
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