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TOM TAT

Pé giam cong sudt nén, dé sir dung mot chu
trinh ddn déng bang nhiét, va dé giam lirong CO;
trong khdng khi, mér chu trinh méi két hop may
lanh hdp thu vamay lanh nén hoi da dwgc dé xudt
va phan tich. Trong bai bao nay, tac gia #rinh bay
phdn tich nang lirong va exergy ciia chu trinh két
hop. Tdc gid mé phong chu trinh két hop ding
phan mém EES (Engineering Equation Solver).
Ap sudt ngung tu CO, va nhiét do binh phét sinh
duge sir dung 1am céc thdng sé doc ldp. Céc két
Qud chi ra rang tong cong sudt bom va nén sir

dung trong chu trinh Két hop ndy giam ding ké,
khodng 44,4% so véi hé thong 1am lanh
ammonia truyén thong. Hau hét tinh khéng thudn
nghich xdy ra trong mdy lanh hdp thy va tinh
khéng thudn nghich ciia binh hdp thu cé phan lém
nhat. Su tang nhiét do cua nudc giai nhiét hodc
gidm nhiét dp dung dich cé thé cdi thién tinh
khéng thudn nghich ciia binh hdp thu. Tuy nhién
tang nhiét dé nudc giai nhiét lam giam tinh khong
thudn nghich nhiéu hon so véi giam nhiét d¢

dung dich.

Tir kh6a: Phdn tich nang heong, phan tich exergy, may lanh hap thu, san xudt dé khé.

1. GIOI THIEU

Ngay nay, mot van dé moi truong dang phai
d6i mat d6 1a mot luong 16n CO; dugc thai ra boi
c4c ngudn nhién liéu hoa thach trong cac nha may
nhiét dién, cho dén viéc chay tai nguyén rimg trén
thé gidi. Gitra cac lo ngai gia ting cac tac dong
cua nhimg hoat dong ndy dan dén sy 4m déan cua
trai dat, ta can thiét tim ra nhiing phuong phap
méi 1am giam khi thai CO, trén khip thé gioi.
Thu hdi CO, va trit, ting hiéu suit cia cac qua
trinh chuyén d6i nang luong va ing dung ning
luong sach hon 1a cac giai phap trong nhiing nam
gan day. Téac gia d& xuat giam ndng do CO, trong
khong khi bang cach lam da kho tir cac khi thai
cua céc qua trinh héa hoc hoac khi.

Chu trinh san xut da kho can cong suat nén
I6n, bai vi nhiét 6 van hanh thip (-78 °C & | atm)
va ap suit ngung tu cao (67 bar & 300 K). Ap suét
ngung tu cao nhu thé dan dén giam hiéu suat nén
va gia tang chi phi thiét ké dng dan/thiét bi va chi
phi van hanh [1]. Do d6 can phai cai thién chu
trinh dé giam cong suit nén va khao sét tinh
khéng thuan nghich caa mai thiét bi.

Trong nghién ciru nay, tac gia ding may
lanh hap thu ammonia-nuéc mot cip dat trén
(Topping cycle), chu trinh san xuit da kho dat
duéi (Bottoming cycle). May lanh hap thu dwoc
chon khéng chi vi 1am giam &p suit ngung tu, ma
con lam giam tong cdng suat nén. Hon nira, tac
gia dung mot may lanh dugc dan dong bang nhiét
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do d6 nang luong cap thap tir cac phé pham néng
nghiép (min cuu, trdu, ...), nhiét thai tir cac qua
trinh cong nghiép hoic ning lugng tai tao nhu
ning lwong mit troi c6 thé ding dé van hanh chu
trinh. Cac phuong phap phan tich nang luong va
exergy duoc ap dung dé khao st chu trinh két
hop. Cac phuong phap nay la nhiing phuong
phap duoc thiét 1ap tét, dugc ding dé nghién cau
c4c qua trinh chuyén ddi niang luong nhu da
khang dinh boi Talbi va Agnew [2].

2. MO TA HE THONG
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Hinh 1. So db hé théng san xuat da kho véi chu trinh
may lanh hip thy ammonia-nudc.

So do chu trinh ghép tang nén hoi-hip thu
dé cap ¢ trén duoc trinh bay trong hinh 1. Cau
thanh gom chu trinh d4 khé CO; & tang nhiét do
thap va chu trinh may lanh hip thu mét cap & tang
nhiét do cao. Nham muc dich don gian, trong chu
trinh da kho CO,, khi CO;, bd xung duoc gia st
Ia CO; tinh khiét ngay sau qué trinh tinh ché va
rira. Khi CO, duoc nén hai cip (C1 va C2) va sau
do giai phéng nhiét trong binh ngung twong (ing

toi binh bay hoi (CHX) cua chu trinh may lanh
hdp thy, va cudi cing trg thanh long bdo hoa.
Long qua van tiét luu (EV3) va chi ¢6 long trong
binh trung gian (FD) duoc gidn né vao may ép
tuyét. Khi du luong CO; trong may ép, van tiét
lwu dong lai. Sau d6 ap suat thuy luc nén va héa
ran tuyét am thanh khoi ran. Sau d6 may ép mo
va g& khdi CO,. Tiép theo khéi CO, duoc goi
trong gidy chong thdm nudc. Hoi phét sinh tir qua
trinh thing hoa bén trong gbi gidy tao 16p cach
nhiét 1am giam t6n that nhiét. Hoi ¢ trang théi bo
hoa trong b tach (S) di vao cap nén dau tién (C1)
cuing vai khi bé xung [1]. Bé giam cong suat nén,
CO; dugc lam mat bang nudc (1) ngay sau cip
nén dau tién va sau d6 duoc 1am lanh trong binh
trung gian FD do CO; bay hoi sau van tiét luu
EV3.

Trong chu trinh may lanh hap thu, dé dat
duoc &p suat ngung tu CO, thap trong CHX, cap
mdi chat lam viéc ammonia-nude duoc chon thay
Vi cap nudc-lithium bromide. So d6 ngung tu mot
phan dugc chon bai vi COP cao hon so véi so d6
ngung tu hoan toan [3]. Nhiét cap vao binh phét
sinh (G) l1am cho méi chat lanh (NH) tach ra tir
dung dich NHs;-H,O. Trong nghién citu nay tac
gia dung hoi nudc cip nhiét cho binh phét sinh.
Thiét bi trao ddi nhiét dung dich (SHX) duoc sir
dung dé tang hiéu suat cua chu trinh. Sau khi ra
khoi binh ngung héi Iuru (R), méi chét lanh di qua
binh ngung (C) va CHX sau khi qua van tiét luu
(EV1). Bé tang d6 qué lanh ctia ammonia di vao
EV1, thiét bi trao ddi nhiét NH3 (NHsHX) duoc
dua vao chu trinh. Hoi 4m ammonia di vao CHX
nhan nhiét tir CO; va soi dén trang théi bdo hoa.
Hoi bdo hoa di vao binh hap thu (A) va hoa véi
dung dich loang tur binh phét sinh G. Nhiét giai
phéng trong binh ngung va binh hap thu duoc
thai cho nudc giai nhiét. Qua trinh hoa tron tao
thanh dung dich dic. Dung dich diac duoc bom
(P) day téi phia &p suat cao cua chu trinh. Dung
dich loding nhiét do thap ra khoi thiét bi trao ddi
nhiét dung dich dac (SHX) va duoc gian né trong
van tiét luu (EV2) thanh 4p sudt thap.
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Bang 1. Céc diéu kién van hanh caa chu trinh két
hop.

Cdc diéu kién chung

Nhiét d6 nude giai nhiét vao, tas, tas,
ta17, ta21: 30 °C

Nhiét d6 nudc giai nhiét ra, tea, tats, tas,
taz2: 35°C

Chénh léch nhiét d6 trong CHX: 10 K

Chu trinh CO;
Nhiét d6 CO, bd xung, tea2 =25 °C
Ap suat bo tach S, pary = 1,013 bar

Nhiét do CO; ra khoi bo 1am mét bang
nudce I, t3=40 °C

Chu trinh hdp thu

Ap sut binh ngung, penns =15,5 bar

Nhiét d6 dung dich dic ra khoi binh hip
thy, t.7=38°C

Chénh léch nhiét do giira hoi nuéc va
dung dich trong binh phét sinh: 10 K

Phan tich chu trinh théng qua md phong may
tinh st dung pham mém EES (Engineering
Equation Solver) [4]. Qua trinh m6 phong dua
trén cac gia sir sau:

e Luu lugng da kho 1a 1 kg/s.

e Trang thai vao caa cap nén thip 4p 1a hoi qua
nhiét.

e Trang thai vao caa cip nén cao ap 1a hoi bdo
hoa.

e Hoi ra khoi binh ngung hdi lwu 1a ammonia
tinh khiét.

e Dung dich ra khoi binh phét sinh va binh hap
thu 14 bdo hoa & cac diéu kién can bang.

e Ton thit ap suit va ton thit nhiét trong cac

thiét bi dugc bo qua. Thé nang va dong ning
cling duoc bé qua trong phuong trinh niang

lugng. Cac qua trinh nén trong cdc may nén
va bom la déng entropy.
Dua VA0 C4C gia Sir ¢ trén, cac diéu kién md
phong duoc trinh bay trong bang 1.
3. PHAN TiCH NANG LUQNG

MGi thiét bi trong chu trinh két hop duoc
xem xét nhu mot thé tich kiém soat véi cac ngd
vao va ngd ra, cac tuong tac cong va nhiét. Trong
chu trinh, bao toan khéi lugng bao gdbm ca khdi
luong va céc thanh phan caa dung dich. Phuong
trinh bao toan khéi lugng va thanh phan ddi voi
hé thdng dong 6n dinh va trang thai 6n dinh 12 [5,
6]:

Bao toan khéi luong:

> m=>'m =0 1)
i 0

Bao toan thanh phan:

2 (mx); = > (mx), =0 @

Trong d6 m 1a luu luong khéi lwong, X l1a
thanh phan khéi luong cia NHs trong dung dich,
i va 0 lan luot biéu thi chat 1am viéc & ngd vao va
ngd ra cua thiét bi. Dinh luat nhiét dong thtr nhat
dan dén phuong trinh can bing ning luong cua
mdi thiét bi trong chu trinh két hop nhu sau:

2. (mh), =3 (mh), +|:ZQi —ZQO} +W =0
@)

Trong d6 h biéu thi enthalpy cta chit 1am viéc
tai m4i trang thai twong Gmg. Q va W lan luot 1a
c6ng suit nhiét, va cong suit co cap vao thiét bi.

Hé s6 1am lanh cua chu trinh hip thy, chu

trinh CO,, va chu trinh két hop dugc dinh nghia
lan Iuot boi cac phuong trinh (4)-(6).

cop, = Qo @

W
+ P
2 0,4
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COP :M (5)
We; +We,
h, —h
COP — cl2 cll (6)
t 0 +Wc1 +We, +W,
¢ 0,4

trong do hiéu sudtnha may dién 0,4 dugc gia
sir [7] bai vi cip bac khéac nhau caa nhiét va co.

Céc phuong trinh cin bang nang lwong cua
chu trinh hip thu va chu trinh CO; lan lwgc duoc
viét nhu sau:

QG +QCHX +WP = QR +Qc +QA (7

Wc1 +Wc2 + (hch - hcll) = QCHX + Q| )
4, PHAN TICH EXERGY

Phuong trinh exergy cia mdi thé tich kiém
Soét ¢ trang thai on dinh nhu sau [5]:

=" (my), =D (my),+W  (9)

1 [0]
trong d6 w =h—h, -T,(s—s,) dién ta
exergy. Ly nudc & ap suat khi quyén (1 bar) va
nhiét d6 25°C dé tinh enthalpy (ho) va entropy (So)
tham chiéu.
Tén that exergy cuaa chu trinh két hop la tong
t6n that exergy cua mai thiét bi va c6 thé duoc
viét nhu sau:

'tzzli (10)
]

Hiéu suit exergy cua chu trinh két hop nhu
sau:

Ex Ex

0 0

c— _ __ Yo ¥en (11)
Ex  Ex,+1, (lr//clz _lr//cll)+ I,

5. KET QUA VA THAO LUAN

Trong chu trinh két hop, cac théng sb thiét
ké khac nhau trén mot don vi kg/s caa CO; dugc
trinh bay nhu mot ham cua 4p suat ngung tu CO;

(Pccoz) va nhiét @6 dung dich lodng roi binh phéat
sinh (taz). Pecoz biéu thi nhiét do trung gian cua
chu trinh két hop Vva ta biéu thi nhiét d6 ngudn
nhiét. pecoz va tai2 khao sat trong pham vi tir 25
dén 34 bar va tir 110 dén 150 °C. Vai vi tri ma
dan dén ndng doé dung dich dic nho hon hoic
bang dung dich lodng khong thé xut hién trén
cac do thi két qua.
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Hinh 2. Cong suét nhiét theo peco2 Va tatz.

Cong suat nhiét can cap cho chu trinh hap
thu va cdng suit co can cp cho chu trinh két hop
dugc trinh bay trong hinh 2 va 3. Cong suat nhiét
giam khi pecoz va taiz tdng nhu mong doi. Cong
suit nhiét tap trung trong khoang 1600 dén 1900
KW. Khi pecoz tang, hé sé lam lanh cua chu trinh
hip thy tang va tap trung trong khoang 0,45 dén
0,55 nhu hinh 4.

O nhiét d6 tai2 cao hon, téng cong suit cua
hai may nén va bom dung dich tdng don diéu va
tang manh khi pcco2 ting. Mat khac, & nhiét do
ta12 thédp hon, tdng cong suét co co gia tri cuc tiéu
& Qi tri pecoz nao d6 va pham vi thay d6i giam.
Diéu nay la do ndng d6 cua dung dich dic ting,
hién tuong nay dan dén lam giam luu lwong khéi
lwong cua dung dich dic va do d6 giam cong suat
bom dung dich vuot qué su ting cong suit hai
may nén nhu chi ra trong hinh 5.
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Hinh 3. Téng cong suat co theo pecoz VA tata.
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Hinh 4. COP chu trinh hép thy theo peco2 Va tata.
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Hinh 5. Céc dai luong ¢ taz2 = 120°C theo pecoz.

Mot két luan quan trong c6 thé rdt ra tir hinh
3 nhu sau. Gia sir chu trinh hip thu duoc cap nhiét
hoan toan bai nhiét thai tir cac nguon dé cap o

TAP CHi PHAT TRIEN KH&CN, TAP 19, SO K2- 2016

trén, chu trinh hién tai c6 thé tiéu tén cong nén
chi khoang 400 kJ/kg da kho. Nang luwong nay la
khé& thap so véi 720 kJ/kg da kho khi dung hé
thdng lanh ammonia ghép tang truyén thdng
trong nghién ciru da cong bé [5].

0241 4-—4-—% % ¥ ft,!tl?ﬁl
L i A S ——
A - 3 e e
022 & L
. -
- e
0.20 - M
§ - o
o< 0.18 o
Qo ) » m—t =110"C
a8 ;
S —&—t =120°C
] At =130
J ; w-t..=140°C
i . —4—t  =150°C
312

24 25 26 27 28 29 30 31 32 33 34 35
Ap sudt ngung ty CO» (bar)

Hinh 6. COP chu trinh két hop theo pecoz Va tata.

Céac xu huéng caa COP chu trinh két hop
(COPy) dugc trinh bay trong hinh 6. O nhiét d6
binh phét sinh cao taz = 150 °C, dudng cong
COP; c6 gia tri cuc dai. Tuy nhién, & cac nhiét do
binh phat sinh dudi 140 °C cho thdy xu huéng
tang ciia COP;theo pecoz. Hién twong nay co thé
duoc dién giai nhu sau. Tir phwong trinh (6), tir
s6 (heiz — heir) 12 mot hang sé vi vay COP; phu
thugc mau s6 géom Qg va tong cong suat co. O tar
thap hon, cong suit binh phéat sinh Qg c6 gié tri
I6n va giam dang ké theo pecoz pham vi tir 2000
kW dén 3600 kW nhu trinh bay trong hinh 2, va
téng cong suét co ciing c¢6 gia tri 16n va xu huéng
tang va giam, pham vi tir 400 kW dén 480 kW
nhu trinh bay trong hinh 3. Vi thé COP; cho thiy
gia tri thap hon va xu huéng ting nhanh khi pecoz
tang. Mat khé4c, & ta cao hon, cong suit nhiét
binh phat sinh bién ddi trong pham vi 1700 kW
dén 2150 kW c6 gid tri nho hon va toc do giam
theo pecoz 1a trong ddi nho hon. Téng cong suat
co tir 365 kW dén 430 kW 1a kha nhé va c6 cac
xu hudng ting don diéu. Vi thé COP; ¢ gi4 tri
cao hon va xu hudng giam nhe hoic dat cuc dai
0 ta2 = 150 °C.
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Hinh 7. 1; theo pccoz va taz.

Tinh khong thuan nghich va hiéu suat exergy
cua chu trinh két hop duoc trinh bay trong hinh 7
va 8. Cac ng xur cua ching ¢ phan tuong tw
COP:. C6 hai xu huéng nguoc nhau dan dén vai
gia trj cuc tiéu cua tinh khéng thuan nghich cuaa
chu trinh két hop twong tng tGi vai gié tri cuc dai
cua hiéu suat exergy. Didu nay cé thé giai thich
nhu sau. Thuc hién caa chu trinh CO, khéng phu
thudc taiz, do do chi cé tinh khéng thuan nghich
cua cac thiét bi trong chu trinh hap thu thay doi
theo tarz. O Mot gid tri taz ¢ dinh nao do, tinh
khong thuan nghich caa chu trinh CO; tang nhe
va tinh khong thuan nghich caa chu trinh hap thy
giam khi pccoz tdng, nhu chi ra trong hinh 9 va 10.
Tuy nhién, xu hudng giam cua tinh khong thuan
nghich chu trinh hip thu phu thudc ta, dan dén
cuc tiéu tinh khong thuan nghich caa chu trinh
két hop trong truong hop tarz 1 140 °C (xem thém
hinh 9).

O tar2 thip VA pecoz thap, tinh khong thuan
nghich cua chu trinh hap thu thay dbi dang ké
(xem hinh 10). Biéu nay c6 thé giai thich nhu sau.
Luu luong khdi lwong ciia dung dich 1a Ién do
chénh léch ndng do gitra dung dich dic va dung
dich lodng nho. Do d6 din dén d6 16n caa tinh
khéng thuan nghich 16n hon. Vi vay, tac gia dé
nghi gidm tas» va ting pecoz dé tang hidu suat.
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Hinh 8. Hiéu suét exergy € theo pecoz VA taze.
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Hinh 9. Sy khéng thuén nghich ¢ ta12 = 140°C.

Pé tim céc thiét bi c6 tinh khong thuan
nghich Ién, hinh 11 trinh bay tinh khoéng thuan
nghich cua chu trinh két hop va mdi thiét bi trong
hai truong hop. Truong hop thir nhat sir dung cac
thong sé khi hiéu suit exergy 16n nhét va truong
hop con lai ding cac thong khi COP; 16n nhét.
Két qua chi ra rang hau hét tinh khéng thuan
nghich xay ra trong chu trinh hap thy. Didu nay
c6 thé giai thich 1a do cac ton thét khi hoa tron
cua céc dung dich c6 nong do [6]. O day c6 thé
thy tinh khéng thuan nghich cua binh hap thu
(1a) c6 phan 16n nhat. Két qua nay ciing pht hop
V6i cac nghién ciru d4 cong b [2, 6, 8].
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Hinh 10. Sy khéng thuén nghich & tai2 = 120°C.
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Hinh 11. Tinh khong thuén nghich.

Talbi va Agnew [2] d4 chi ra rang ton that
exergy cao nhat cua binh hap thu 12 do chénh léch
nhiét do giita binh hap thy va méi truong. Do do,
trong nghién ctiru nay tac gia xem xét anh huwong
cua viéc ting nhiét 46 nudce giai nhiét ra khoi thiét
bi tais V& giam nhiét do dung dich dic ta7 dén tinh
khéng thuan nghich cua binh hap thu nhu trinh
bay trong hinh 12. Giam ta; trong khi git tas
khong d6i 1am giam tinh khong thuan nghich caa
binh hip thu (A1). Xu hudng twong ty duoc quan
sat khi ting tas VA giit taz khong dbi (A2). Tuy
nhién, ting tas dan dén su giam tinh khong thuan
nghich 16n hon sur giam ta7 (A2 > A1) d6i véi cliing
chénh 1éch nhiét d6 (vi du 1K). Didu d6 c6 thé két
luan rang giam chénh léch nhiét d6 hoat dong
trong binh hap thu c6 thé cai thién tinh khéng

thuan nghich. Nhung dé giam do chénh nhiét do
thip nhu c6 thé, chiing ta phai danh dbi dién tich
truyén nhiét va tén that ap suat Ion hon.
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Hinh 12. Anh huéng cta nhiét d6 ngd ra dén Ia.
6. KET LUAN

Do dic diém cua chu trinh nhiéu cip, cac
qua trinh téi wu duoc thyuc hién bai cac bién trung
gian va ap dung cho cong suit nén, tng cong suit
co, COP tong, va hiéu suit exergy. Chu trinh két
hop sir dung may lanh hap thu ¢4 mang lai hiéu
qua trong tiéu hao céng suit nén nho hon hé
thdng lanh ghép ting ammonia truyén théng. Ap
suit ngung tu CO, thap va nhiét d6 binh phat sinh
thap dan dén ca COP 13n hiéu suit exergy thap do
chénh léch ndng ¢6 ammonia giita dung dich dic
va dung dich lodng thap. Hau hét tinh khéng
thuan nghich trong chu trinh két hop xay ra trong
chu trinh hip thy, va tinh khéng thuan nghich cua
binh hap thu c6 phan Ién nhat. Sy tang nhiét do
cta nudc giai nhiét hoac giam nhiét d6 dung dich
c6 thé cai thién tinh khdng thuan nghich cua binh
hap thu. Tuy nhién, két qua tinh toan chi ra ting
nhiét d6 nudc giai nhiét tot hon giam nhiét do
dung dich.

Nghién citu nay dwoc tai tro bdi truong Dai
hoc Bach Khoa — PHOG-HCM trong khudn kho
deé tai ma s6 T-CK-2015-01.
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Energy and exergy estimation for a
combined cycle of solid CO; production
and NHs-H20 single effect absorption

chiller

e Nguyen Minh Phu

Ho Chi Minh city University of Technology, VNU-HCM

ABSTRACT

In order to reduce the compression power,
to use an integrated thermal-driven cycle, and to
mitigate the CO, content in the air, a new
combined cycle of absorption chiller and vapor-
compression refrigeration cycle to produce
carbon dioxide dry ice was devised and analyzed.
In this study, the energy and the exergy analyses
of the combined cycle were presented. The
combined cycle simulation was carried out by
using EES (Engineering Equation Solver)
program. The CO; condensation pressure and
the generator temperature were considered as
key parameters. Results show that the total

compression and pumping power using the
present combined cycle can be reduced
remarkably, amounting to 44.4 %, in comparison
with that in the conventional ammonia cooling
system. Most of the irreversibility occur in the
absorption system and the irreversibility of the
absorber has the largest portion. The
temperature reduction of the solution or increase
in the cooling water temperature can improve the
irreversibility of the absorber. However, the
latter decreases the irreversibility more than the
former.

Keywords: Energy analysis, exergy analysis, absorption chiller, dry ice production. .

TAI LIEU THAM KHAO

[1]. Lee, G. S. Performance enhancement by
subcooling and optimum pressure in a dry
ice production system with cascade cooling.
Proc. 4th Russian-Korean International
Symposium on Science and Technology, 3,
190-195 (2000).

[2]. Talbi, M. M. and Agnew, B. Exergy
analysis: an absorption refrigerator using
lithium bromide and water as the working
fluids. Appl. Thermal Eng., 20, 619-630
(2000).

[3]. Fernandez-Seara, J., Sieres, J. and Vazquez,
M. Distillation column configurations in

ammonia-water absorption refrigeration
systems. International  Journal  of
Refrigeration, 26, 28-34 (2003).

[4]. Klein, S. A. Engineering Equation Solver.
F-Chart Software (2003).

[5]. Lee, G. S. Design and exergy analysis for a
combined cycle of liquid/solid CO2
production and gas turbine using LNG
cold/hot energy. Int. J. of Air-Conditioning
and Refrigeration, 15, 34-45 (2007).

[6]. Sencan, A., Yakut, K. A. and Kalogirou, S.
A. Exergy analysis of lithium bromide/water

Trang 68



TAP CHi PHAT TRIEN KH&CN, TAP 19, SO K2- 2016

[7]1.

[8].

absorption systems. Renewable Energy, 30,
645-657 (2005).

Fernandez-Seara, J., Sieres, J. and Vazquez,
M.  Compression-absorption  cascade
refrigeration system. Appl. Thermal Eng.,
26, 502-512 (2006).

Best R., Islas, J. and Martinez, M. Exergy
efficiency of an ammonia-water absorption
system for ice production. Appl. Energy, 45,
241-256 (1993).

Trang 69



