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XAY DUNG CHUONG TRINH TiNH TOAN MAY LANH HAP THU
LOAI SINGLE EFFECT DUNG DUNG DICH H,O-LiBr
L& Thanh Nién
Trung tim d4nh gi4 k§ ning nghé, Truomg Cao Piang Ky Nghé 11

Tom tit: Bai béo trinh bay két qua sir dung phan mém EES dé nghién ciru co sé 1y thuyét danh gia anh hwong cia: hiéu
sudt thiét bi trao d6i nhiét, nhiét @¢ dung dich loang ra khéi binh hdp thu, nhiét d¢ dung dich dam déc ra khoi thiét bi bay
hoi, do khé ciia méi chat lanh ra khéi thiét bi bay hoi dén hiéu sudt lam lanh cia may lanh hép thu. Két qua nghién ciru
cho thdy nhiét do dung dich dam ddc ra khoi thiét bi bay hoi ¢é anh hwéng rdt [om dén hiéu sudt lam lanh, cu thé khi tang
tir 80°C lén 90°C, hiéu sudt lam lanh cua chu trinh tang tir 0,6 lén 0,75.

Tir khéa: phan mém EES, truyén nhiét, chu trinh, trung hoc phé thong, phan mém tinh todn.

DESIGNING A CALCULATION PROGRAM FOR SINGLE-EFFECT ABSORPTION
REFRIGERATION SYSTEM USING H,O-LiBr SOLUTION

Abstract: The article presents the results of using EES software to study the theory of evaluating the influence of: heat
transfer device efficiency, temperature of dilute solution leaving the absorption tank, temperature of concentrated solution
leaving the evaporator, dryness of refrigerant leaving the evaporator on the cooling efficiency of absorption chillers. The
research results show that the temperature of concentrated solution leaving the evaporator has a great influence on the

cooling efficiency, specifically increasing from 800C to 900C, the cycle cooling efficiency increases from 0.6 to 0.75.
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I. DAT VAN DE

Trong bdi canh thé giGi c6 nhimg thay ddi sau
sic, toan dién, dic biét cong nghé so va tri tu¢ nhan
tao dang tai dmh hmh nén giado duc trén pham vi
toan cau, mdi quoc gia déu phai xac dinh lai tam
nhin va chién lugc méi cho hé théng gido duc
trong tuong lai. Phat trién khoa hoc cong nghe
doi mai sang tao va chuyén d01 s0 dang 1a yéu t6
quyét dmh phat trién cua cac quoc gia; 1a diéu klen
tién quyét, thoi co tot nhat & nudc ta phat trién
giau manh, hung cuong trong ky nguyén mdi - ky
nguyén vuon minh ctia Dan toc. Dé img dung cong
ngh¢ 30, chuyén ddi s trong gido duc va dao tao,
gi4do duc nghé nghiép dugc thanh cong thi yéu td
quan trong chinh 1a d6i ngii gido vién, nhitng nguoi
truc tiép tham gia thuc hién cong viéc dao tao phai
chu dong hoc tap va bdi dudng nang cao ning luc
chuyén mon, tmg dung cong nghé trong giang day.

Hién nay, chuong trinh hoc trung cép vira hoc
van hoa, vira hoc nghé hoan toan riéng 1¢ nhau.
Duy thao ludt Gido duc nghé nghiép: B6 sung mo
hinh trung hoc nghé danh cho hoc sinh sau trung
hoc co 58, 1a chuong trinh tich hop kién thirc nghé
va kién thuc trung hoc phd thong. Karamangil va
cong su da trinh bay mot phan tich nhi¢t dong luc
hoc vé qué trinh hép thu mdt giai doan, 4p dung
cac cap moi chét lanh-hap thy khac nhau. Viéc so
sanh hiéu suét giira cac hé thong ly thuyet khéc
nhau da chu’ng minh rang hé s6 hi¢u suit giam khi
nhiét do bo hap thu va bo ngung tu giam, va tang
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khi nhiét d6 b0 bay hoi va by ngung tu ting.
Assilzadeha va cong su da trinh bay mot so sanh
gitra hé¢ thong diéu hoa khong khi lanh nén hoi va
h¢ théng didu hoa khong khi hap thu ning luong
mat troi, ho da chi ra réng hé théng diéu hoa khong
khi hap thy ning luong mit trdi ¢6 nhiéu wu diém
hon. Balghouthi va cong sy da cho thay viéc sir dung
rong rai cac cong nghe diéu hoa khong khi thong
thuong da dan dén cac van dé moi trudng ngay cang
gia tang ngoai chi phi nhién li¢u hoa thach trong khi
nguon nang lu(mg miit troi 13 mién phi.

Do d6, d6i méi phuong phap va tmg dung sb
hoa vao giang day tich hop dé giam tai cac moén
hoc, md dun lién quan dén tinh toén, tao tinh nang
dong va chfl dong va tich hoc dbi v6i ngudi hoc
1a yéu cau cap bach dbi vOi nguoi giang vién day
cac nghé k¥ thuat, kinh té. Dong thoi, nang cao sy
nhan thue, tinh chu dong trong viée bao ve tang
ozone va sy nong 1én toan cau la yéu cau cip bach
hién nay.

Mon hoc Ky thuat lanh rng dung trong chuong
trinh Nghé k¥ thuat may lanh va diéu hoa khong
khi can dm moi phuong phap day hoc dé dap ng
cac yéu cau trén. Chinh vi vay, tir nhitng yéu cau
trén, tac gia di sir dung phan mém EES xay dung
chuong trinh tinh toan méy lanh héap thy Single
Effect dung dung dich H,O-LiBr.

II. NOI DUNG NGHIEN cUU

2.1. So d6 nguyén ly



Hinh 1. So dé nguyén Iy

Dung dich loang trang thai 1 dugc bom P hut
vé va bom day dén thiét bi trao ddi nhiét HE
trang thai 2, dung dich nhan nhiét rdi di dén
binh sinh hoi G trang thai 3. Tai binh sinh hoi
G, dung dich loang nhan nhi¢t Qg, nudc sé€ soi
va bdc hoi tro thanh hoi qua nhiét di dén thiét bi
ngung tu C (do nhiét do sbi cua nudc thap hon
LiBr), dung dich loang tré thanh dung dich ddm
didc trang thai 4 di vao thiét b trao d6i nhiét HE,
ra khoi thiét bi trao d6i nhiét trang thai 5 rdi di
vao van tiét luu dung dich EV2, nhiét d6 va ap
suat dung dich giam phun vao binh hip thu trd
thanh dung dich loang. Hoi qué nhiét vao binh
ngung, ngung tu thanh 1ong. Long nay di dén
van gian nd, giam ap suét va nhiét do roi di vao
binh bay hoi E, nhan nhiét méi trudng can lam
lanh thanh hoi bdo hoa kho dén binh hap thu,
hép thy LiBr tr¢ thanh dung dich lodng. Chu
trinh tiép dién.

2.2. Tinh toan chu trinh

Cong thure tinh toan nhu sau:

Q,: Cong sudt nhiét cp cho binh sinh hoi G, kW

Q Cong suat nhiét thai ra ¢ binh ngung tu C, kW

Q,: Cong suat nhiét nhan ¢ binh bay hoi E, kW

Q,: Cong suat nhiét thai ra & binh hap thu A, kW

m — Luu lugng tac nhan lanh, kg/s

m_— Luu lugng dung dich dam dac, kg/s

m_— Luu lwong dung dich loang, kg/s

Cc,— Nong do dung dich dam dac, %

C,— Nong d6 dung dich loang, %

Ta1 binh hép thu:

Phuong trinh can bang khéi luong:

m6 + ml0=ml

Phuong trinh can bang ning luong:

Q,=ml10.h10 + m6.h6 - ml.hl

Phuong trinh can bing ndng do:
c,.m =c.m

Tai binh ngimg tu:

Luu luong tac nhan lanh tuan hoan:
m, =m,=m

Phu:ong trinh can bang ning luong:
Q,=m.(h, - hy), kW

Tai binh bay hoi:
m, =m,=m, 6=m
h,=h,

Phu:ong trinh can bang ning luong:
Q,=m.(th,—h), kW

Tai may bom:

m =m,=m

W = (} +A).m.v.(p. — pg), kW

vs: Thé tich riéng cua dung dich loang. Chon v

0,00055 m3/kg.

Tai thiét bi trao doi nhiét:
m2 = m3 = mw

m4 = m5 = IT(ls

Q, = mw.(h, —h,) = ms.(h, - h.), kW
o= (140).m.(h, —h) = L.m.(h, — h ), kW

Tai thiét bi sinh hoi:

Phuong trinh can bang khéi luong:
m,=m, +m,

Phu:ong tr1nh can bang ning luong:
Q,=m, h,+m, h, - m3h3,kW
Phu:ong tr1nh can bang chat:

c,.m =c.m

m, (1 —cw) m4(1 —cs) + m7
G01 f1a boi s6 tuan hoan:
f=m,/m, =mw/m

f=c/(c,—c,)

Q,=mh,, +Amh, — (1+)).m.h, kW

Hé s0 lam lanh chu trinh:
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COP=Q/(Q W)

Wp ~0,taco:

COP=Q/Q, o

2.3. Xay dung tinh toan bang phan mém EES
Xac dinh cac thong sé dau vao

Hiéu suat thiét bi trao d6i nhiét

Ap suat cao (ngung tu)

Ap suat thap (bay hoi)

Nhiét d6 dung dich lodng ra khoéi binh hap thy

Nhi¢t d§ dung dich ddm déc ra khoi binh sinh hoi

Do kho cuia tac nhan lanh ra khoi binh ngung
tu, binh hay hoi lan luot la: x8 = 0, x10 = 1. Giao

Luu lugng dung dich lodng ra khoi binh hdp thy  dién tinh toan nhu hinh 1.

INPUT

BINH NGUNG TV
Q. =11.28[kW] [
Q=

e =[0.64]

m, =0.05] pegrs]

Q. = 10.64 (kW] |
Qe==,

BINH BAY HOI

MAY LANH HAP THU SINGLE EFFECT

ty =[89.41] (€] ' [ = 167.1 [kvkg]

= Y
coP=07513 [<{ <]
" - g &

} Nyg = 2604 [RAkg] L el

OouT PUT

10

Hinh 1. Giao dién tinh toan

2.4. Két qua va ban luan
Két qua mo phong dugc thuc hién dé tinh toan

cac chu trinh may lanh hép thu single effect bang
phan mém EES, dugc thé hién bang bén dudi:

Piém t, ,C p, bar ¢, % h, kJ/kg m, kg/s
1 35 0,49 0 133,85 0,0006
2 5 0,08 0 133,85 0,0006
3 5 0,08 0 2509,91 0,0006
4 27 0,08 51,1 57,71 0,0044
5 27 0,49 51,1 57,71 0,0044
6 55 0,49 51,1 112,31 0,0044
7 74 0,49 0 2657,32 0,0006
8 74 0,49 59,6 181,81 0,0038
9 40 0,49 59,6 118,16 0,0038
10 40 0,08 59,6 118,16 0,0038
Dé kiém ch}'rng d6 tin cdy ctia phan mém, tac 0.9
gi,é da 1am nhiéu thi nghiém tinh toan va so sanh
k@t qua vdi viée tinh bang phuong phép tra bang, i
do thi va két qua tinh toan béng phe}n mém cua cac ]
tic gia khac. Tac gid nhn thay két qua tinh toan . ;
bang phan mém rat phu hop so véi cac két qua B
duoc lay lam doi ching. , , o
Kh?lo sat sy anh hufmg ,cﬁa hiéu suat thict bi e
trao doi nhiét nHE d,én hé so lérp lanh COP ctia hé
thong. Hi¢u suat thiét bi trao doi nhiét tang thi hé 0
s6 1am lanh chu trinh ciing ting. C6 thé thay rang o e L oE

viéc tang hi¢u suit cua bo trao d6i dung dich (HE)
lam tang hé s6 lam lanh COP, diéu nay giai thich
rang day 1a mot cach dé tang hé sé lam lanh cta
méy lanh hép thy.
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Hinh 2. Anh huéng nHE dén COP
Tac gia nhan thay rang nhiét d6 dung dich
lodng ra khoi binh hip thy ting thi hiéu qua lam
lanh COP ciia hé thong giam.
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o 20k

t [C]
Hinh 3. Anh hwéng t1 dén COP

Nhi¢t do dung dich trong bd phat sinh t1 tang
lam cho COP tang rat nhanh va dat cuc dai. Néu
tlep tuc tang nhiét d6 phat sinh thi COP giam. C6
thé nhan thay rang viéc tang nhiét d6 binh sinh hoi
s€ lam tang COP cho dén khi dat dén nhiét d6 6 on
dinh trén 90°C. Viéc tang nhiét dd binh binh hoi
s& gy ra mot sd van dé trong hon hop nhi phén di
vao bo hap thu, cu thé 1a hiéu ung két tinh va do
do6 lam may hoat dong khong dung cach.

cop

t,1C]
Hinh 4. Anh huong t4 dén COP

Nhiét do bay hoi t4 cang thap, hé thong co
nhiét do phat sinh khoi dong cang cao, thi COP
cuc dai cang thap, ting manh tir 800C dén 900C.

Khdo sat sy anh huong cua do khé tac nhén
lanh x10 ra khoi binh bay hoi dén hiéu qua lam
lanh cta hé thong. Do kho ciia tac nhan lanh ra
khoi binh bay hoi cang tang thi gia tri COP cua hé
thdng cang ting.

COP
\

: e
_ Hinh 5. Anh huéng x10 dén COP

III. KET LUAN

Trong bai bao nay, dinh luat nhi¢t dong luc hoc
thtr nhat da duoc str dung dé mo hinh héa mot chu
trinh 1am lanh hip thy single effect. Anh hudng cia
cac nhiét do khac nhau, chang han nhu tai binh sinh
hoi, thiét bi bay hoi, thiét bi hap thu va thiét bi ngung
tu, anh huong dén hé s6 lam lanh COP da duoc
nghién ctru. O céc nhiét do khac nhau tai cac ving
khéc nhau, hé s6 hiéu suat COP da duogc tinh toan.

Hé thong dugc kiém tra tir cac dic tinh nhiét
dong lyc hoc cho phép tinh toan cac gia tri COP
va tai nhiét t01 da bang cach thay d6i nhiét 46 cua
cac thanh phan khac nhau bang cach su dung mo
hinh toan hoc dugc phat trién bang phan mém
EES. Dong thoi, phan mém nay giap cho cac nha
thiét ké, san xudt, van hanh c6 thé Iya chon dugc
phuong an k¥ thuat mot cach hi¢u qua.

Viéc img dung phan mém vao giang day phu hop
v0i yéu cau ve ing dung cong nghé s6 vao day hoc.
Phan mém EES 14 mét cong cy dac luc phu hop dé
{mg dung vao giang day mot s6 mon tinh toan nhiét
dong, truyén nhiét va img dung k¥ thuat lanh, tinh
toan nhanh va chinh xac; nguodi hoc chi viéc nhap
thong sd dau vao va tirc thoi xudt két qua ngay lap
tic; qua két qua do, nguoi hoc da nhan dinh danh
gia dya vao kién thirc Iy thuyét da hoc truge do dé
kiém chimng két qua.
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