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XAY DUNG PHAM M EM XAC PINH CAC PAC TiNH NHI ET
KY THUAT KHI TINH TOAN THI ET KE MAY L ANH HAP THU
NH3-H,0
THE PROGRAM DESCRIBING THE THERMODYNAMIC AND
HEAT TRANSFER PROCESSES IN NHH,O ABSORPTION
CHILLER
Hoang An Quéc — Tran Thi Ngoc Lién

Dai Hoc Se Pham Ky Thuit TP. HCM

TOM TAT

Bai béo trinh bay témrdc oo v ly thuyét tinh toan mayanh hp thy (MLHT)
NH; — H,O va mé & toan ke cac qua trinh @ ra trong B théng lanh hp thy NH; —
H,O. Trén o sd d6 xay dmg pHin mém tinh todn mayahh hip thy bing ngdn ng
Matlab. PAn mém da duoc kiém nghém va codo chinh xacdo tin ciy cao, cé th ding
dé tinh toan thit ké va ra clon phrong an éi uu khi thiét ké Iip dat, ddng thdi né ding
c6 thé lam tai léu hoc tip, nghién ¢u cho sinh vién cac nganh ahdién lanh.
ABSTRACT

This paper presents a summary of the theotdtasas to calculate the NHH,O
absorption chiller and mathematical descriptiohef processes taking place in the NH3
- H20 absorption chiller. On this basis, the progmescribing the thermodynamic and
heat transfer processes in absroption chiller heen ldesighed to do computational
experiments corresponding to this diagrams. Theveoé has been tested and the result
shows that it has high reliability, it can be usedalculate the design and selection of
the optimal design and installation, and it caro alse as learning materials, study for
students in heat and refrigeration engineering.

1. Giéi thiéu Trén th truong thé giéi hién nay c6 2

Trong thvi dai cébng nghép hda va Hin

dai héa, nhu &u V& 1am knh vadiéu hoa
khong khi ngay canginig cao, Wc sr

dung cac lai may khnh may nén &i

diung méi cht Freon nlr hién nay $

gay ra cacanh hrong »iu dén méoi

truong. May hnh Hip thu c6 th thay té

cho may 4nh may nén &i dé giam céc
nhuoc diém trén, do mayahh hip thy

st dung ring lrong la nhét nang va s

dung méi clit lanh 1a ctt khéng gay 6
nhiém mai trong.

loai may knh hp thy: (i) may knh Hp
thu H,O-LiBr dung trong k thuat diéu
hoa khéng khi va (i) mayamh Hp thy
NH3-H,O st dung trong K thuit lam
lanh nhit do thap.

Tuy nhién, chadén hién nay cac tai
lieu vé tinh toan thit k¢ MLHT con
hiém va Hu hét 1a sr dung phrong phap
tra bang vado thi dé tinh toan thit ké,
do d6 mit rit nhiéu thoi gian va cong
sirc.Chinh vi @y viéc nghién @u xay
dung pHin mém tinh toan thét ké may
lanh Hip thy NH; — H,O [a ft can thiét.



2. Poi twong nghién aru:

Dé xay ding pHin mém tinh toan
MLHT NHj; — H,0, treéc tién é@n phii
nghién &u Vé ly thuyét chu trinh may
lanh hp thy amoniic — nroc dé tr do
lya chon, thiét ké chu trinh tlrc. Pong
thoi nghién cru ao s ly thuyét tinh toan
dé xacdinh cacdic tinh nhét ky thuat
cuia MLHT NH; — H,0O. Trén o s do,
ttng ding Matlab vao \ic viét phin
mém tinh todn chu trinh tit aia
MLHT.

C6 #t nhidu 5 @6 may knh Hip thy
NHs-H,0, trong nghiéneu nay chang
tdi tap trung gbi thieu s 46 MLHT
NHz-H,O mot cip hdi nhiét. So dd
MLHT NH3-H,O mdt cip hdi nhiét
duoc trinh bay trén hinh 1.

D Bo ngung
tu hdi
Thé-p 1 m ‘ 1 1
chungl——
Cé.[ 1 1
Binh phat
sinh
Binh ngung tu 2 %
Thiét bi
6 trao dbi
g nhiét
iE a 9 '23. Ha
tiét luu Van
tiét ru Bo’m@
3 4
; 8 =
Binh bay hoi Binh hap thu

Hinh 1 $ d6 MLHT NH; - H,O nmot
cap hoi nhiét

3. Co sb ly thuyét tinh toan
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Céac cong thic xac dinh cac théng &
nhiét dong aia dung dch va méi cht
lanh trong pAn nayduoc trich din tir tai
liéu [1] cu thé nhu sau: .
a). Nhét do soi

Xacdinh nhét do s6i T fK) cua dung
dich NH;-H,O & ndong do ¢ va ap sit p
(bar) [1] :

_ a

" logp+0,0084771tb
trongdo :
a =—2103,5 + 4669,96.c — 20228%3tc
56507.¢ — 80989,9.t + 55286,5.t —
14361,4.8
b = 5,65208 — 7,0317.c + 37,9018
102,912.8 + 135,789.t — 82,7106.T +
18,4113.8
b). Entanpi
Entanpi @éa dung dch long [1]:
|':c.|NHS +(1—c).|HZO +0,

Entanpi @a hoi bay ra tr dung dch long
khi séi :

i"= CV'IVNHS +(1—cv).|VH20; Vi

i, = — 105843 + 3,02148T +
3

0,312072.18.7%+0,155360.p—

0,123079.18.p* — 0,129460.18.p.T?

i = — 1039,5+3,56393.T +

H_O
2

0,919594.16.T%+0,1243765.p—
0,222979.10.p*-0,356960.18.p.T" q
839,87.(1 — 0,071.c ).[(1 -c)c + (1
- A).d
IvNH3 =
0,578293.14.T> + 0,731509. 18.T3+

8,98074.p- 4580,15.p / T

770,761 + 1,86947.T +



IVHZO =
0,205512.18.T7° + 0,367295. 18.T%+
10,6342.p- 7648,34.p/ T
Trongdo :

T — nh§t d6 cua dung dch long haic
cua hoi, °K

p — ap sit cia dung dch long haic
cua hoi, bar
i va i" 1an luot 14 entanpi ga dung dch
long @ ndng do ¢, nhét do T va ap st
p) va entanpi wa hoi bay ra tr dung
dich do khi séi , kJ/kg .
|NH3 N H3_ entanpi @a NH; long
va NH; hoi tng Wi nhiét d6 T va ap
Sut p , kd/kg .

| , 'szo_ entanpi @a NH; nuéc

H_O
2
va hoi nuoc ing wi nhiét @6 T va ap

suit p , kJ/kg .
g — nhit luong hoa tén, kJ/kg.
¢, — mng do cua hoi bay ra tr dung dch
NHs-H,O dang soi.
c). Nong dé cia hoi
Céng thrc xacdinh rdng do cua hoi bay
ra tr dung dch lbng s6id ndng do ¢, ap
suit p (bar) va nhit do T (°K) [1] :

b+d
c,=1-(l-cle T  trongdo:

b
0,243781.18.T° 22,7722.p
0,4979.10.p° + 8286,02p / T +
0,172363.10.p.T + 0,77344.18p.T% -
3,62962.TUnT—-T.Inp

d = — 1467%91,25.¢ — 5,58.¢ +
5,96.c — 0,42) + (17,3%¢ 13,8.8).T
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1993,19 + 1,88878.T —d). Ning suit nhiét cip cho binh phét

sinh
Phrong trinh can #ng nhét caa binh
phat sinh
Qe=Qr+ M. i+ Ms. i5— M. i1a

= Qe+ (F1) . i+ is— . ia, kJ/kg
Trongdo:
f — boi s tudn hoan
I -
entanpy

5

1K9 | hoi NH3 ap

suét cao

1a fkg
dd manh

f-1)k
han phat sinh——as 2
dd yéu

Cép nhiét (Q:)

e). Ning suit nhd nhiét cia binh ngng
tu Qc

Tda nhiét (Q:)

5 1kg 1kg 6

Dan ngung ty——s=——
léng NH:

hot NH3 ap
suat cao

Phrong trinh can #ng nhét cia binh
ngung
Qc=ms.is— M. g

= i— i kd/kg

_ 6571,06 + 39,9544.T D-Nang suit lanh Qz

Hép thu nhiét (Q9)

/

Dan bay hoi

8

— —-—
hoi NH3 4p
suat thap

—_—

lng NH:




Phrong trinh can #ng nhét cia binh
bay v
Qe=m. (b— )
=i—i; kd/kg
g). Nang suit nhd nhiét cia binh kip
thy Qa

3 | dd yéu
(f-1) kg

8 1kg
L

hoi NH3 ap
suét thap ¢

Dan hap thu |fkg _ 4

dd manh

Toa nhiét (Q.)

Nwéc lam mat

Phrong trinh can #ng nhét cia binh
hap thy
Qu=1g.iz+ Mg.ig—My. iy
= (1) . i+ig—f. U, kJ/Kg
h). Ning suit nhiét cia thiét bi trao doi
nhiét Que

1a

fkg dd manh
2 (F)kg|Thiétbjtrao| (-1kg 3

2 —-———
dd véu ddi nhiét dd yéu

fkg

dd manh
4

Phrong trinh can #ng nhét coa
TBTDN
Que= (F— Db+ f is—f ia— (F-1)i

= (f=1)(b-1h). ‘
). Nang suit nhiét bé ngeng tw hoi luweu
Phwong trinh can bng nhiét tai bo
ngeng tu hoi lueu
(1+R)h = 1Lk + Riv+Qr
Hay: Q: = i — s + B-( b =)
4.Soe do lwu chuyen cia chwong
trinh.
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Trén © so ly thuyét & trén, da xay
dung chrong trinh tinh toan wh trén
phin mém Matlab R2008a thearli dd
thuat toan sau:

Khei dong

| Nhip hofc thay ddi
thing sé

Tinh todn cic thong sé

dactnmng
No qo Yes A

5. Két qua va ban Iuan

Trén @ sd nghién ¢u, tinh toanos tai
lieu [2] va cac an dé duoc trinh bayd
trén, ching t6ida xay drng pHin mém
tinh toan MLHT NH — H,O trong moi
truong Matlab R2008a. Rh mém nay
gilp cho cac nha ti ké, sin xut, van
hanh co th lua cton dugc phrong an K
thuat mot cach h¢u qua.

Vi muc dich minh fva, ching téi xin
duoc gioi thieu mot s giao dén aia
phan mém tinh toan MLHT NH — H,0
mot cip hoi nhiét nhu hinh 2, 3 va 4.



LUAN VAN THAC SL[GIAQ DIEN CHINH] o ]
.
Gisithisy . - e
G BAIHOC SUPHAM KY THUAT TP, HO CHI MINH
Husng dan su dung C
Chueng trinh tinh tean KHOA Cgi KHIMAY
______________ B

Thoat

LUAN VAN THAC si
UNG DUNG MATLAB TRONG VIEC XAY DUNG PHAN MEM
TINH TOAN MAY LANH HAP THU SU DUNG NHIET THAI

NGUS HUGNG DAN KHOA HOC
TS HOANG AN QUAEC

HOC VIEN THUT HIEN

ES. TRAN TH] NGGC LIEN

T.p HS Chi Minh thang 04/ 2013

Hinh 2. Giao din chinh
— o —

LUAN VAN THAC SI [KET QUA]

KET QUA TINH TOA
—Tinh cdn bing nkiét

11219514 klikg
355310788 kJlikg
355310788 kJlikg
040308

Tang sudt lanh rigdng Qo
MhHEt nhan vdo Qin
M2t nhd ra Qout

HeE =8 =i dung nhigt OO

rTinh cdn bdng vat chat
Laita lgng FTHS tudn hodn
Lita liong dd dac tudn hodn
Lita ligng dd ledng tudn hodn
Lt ligng bhdi Loa

0,10292 kods
0. 71066 kgis
0.60773 ks
0012384  ko's

rTinh pho tdi nhigt
Phoa td1 nbi€t bé T hdi Ly Qr 39,2034 ke
Fhaa tdi nHiEt binh phat sinh Qg 2604937 kW
Phu td1 nhigt binh hap thi Qa 199 959 kit
Ploa tdi nkd<t binh ngihg Qo 115 4755 KW

2170958 kKWW

Pl tdi nkd<t thi€t b TETT

Hinh 3. Giao din két qua

LUAN VAN THAC ST [CHUCNG TRINH CHINH]

MLHT NH3-H20 MOT CAP HOI NHIET

THONG 6 PAU VAG —— CAC BIEM TREN CHU TRINH —
t,%C Néngde pbar iklks

Ming sudt lanh yéu cdu, Qo 100 | KW || Pidm 1' (102338 |[0388291 || 1581 || 365443
Nhiét d6 bay hdl te % % || Bidm 1 (102338 |[034423 || 1581 172836
Nhiét 46 ngudn nkidt th 135 |° Bidm 1a | 105558 |[0.388291 || 1581 |[361.288

Wit d6 nrdc gidi nhidt tw 37 [P (| endnin 125 ||0.282693| 1581 || 53062

Didm 2a [475298 |[0282693] 1581 |[173.388

Tihtodn | | Kétqui | | Bidm3 | 46 |[0292693 (172562 |[ 173390

TINH CHU TRINH E}‘é?m 4 38 0.356291 || 25583 71.075

Mhigt dé ngung tu tc w 1% || Bidms | 45 [ pem |[aser [[1sinas

Ap suft nguhg tu Pe 1571 | bar || Biém6 | 40 0338 |[ 1571 |[380.501

Ap sdt bay hdi Pe Joeea | bar|| Bi€mT | A0 [[ 8% [[ 2855 359500

B&i o8 tudn hodnf 00454 Biém 8 £ 0988 || 28583 |[ 140968
[éa de Lieu|

Hinh 4. Giao din chrong trinh chinh
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DPé kiém ching do tin ciy cia phin
mém, chang toida 1am nhéu thi nghém
tinh todn va so sanhétkqua véi viéc
tinh king phrong phéap tra éng, d6 thi
va két qua tinh toan Bng pHin mém aia
cac tac gi khac. Cac & qua so sanh
dugc trinh bay a thé trong tai leu [2].
Chuang t6i nhn thiy két qua tinh toan
bing pHin mém rit phi lyp so i cac
két qua duoc lay lamddi chang.

6. Két luan

PHn mém nay cé kh ning gilup
nguoi st dung tinh toan Mt cach nhanh
chéng céac bai toan cé lién qualdn
MLHT NHj3; — H,0. Viéc ar dung pHin
mém Voi cac thdng & co tre thay doi
duoc, tr d6 co thé xay ding duoc cac
mbi quan ¢ anh hrong dén ché do lam
viéc aia chu trinh, gilp cho céac nha
thiét ké, san xuit, van hanh co t luya
chon dugc phrong an K thuat mét cach
hiéu qua.
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