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Chu trinh lanh hoat dong theo nguyén ly nhiét dong hoc, cho phép
van chuyén nhiét luong tir “nguon lanh” sang “nguon noéng”, trong
khi nhiét luong di chuyén chuyén tu nhién tir mdi truong c6 nhiét do
cao hon sang méi truong c6 nhiét do thap hon. Nho véo tinh chat nay
ma yéu tb tién nghi nhiét trong toa nha c6 thé duoc dam bao nhu mat
vao vao mua hé va 4m 4p vao mua dong. Trong bai bao niy, md hinh
chu trinh lanh duogc xay dung dya trén chu trinh nhi¢t ddng hoc va
trao doi nhiét cia chu trinh lanh dic trung trong hé théng diéu hoa
khéng khi. M6 hinh dugc ing dung dé mé phong hé théng diéu hoa
su dung trong platform PREDIS MHI tai trung tam thi nghiém k¥
thut dién Grenoble (G2Elab) trong khuén kho du an HOMES hop
tac v6i Schneider Electric va CIAT.

Abstract
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Refrigeration cycle is a thermodynamic cycle that transfer heat
energy from a cold space to a warmer one, while thermal energy is
naturally absorbed from higher temperature environment and released
to lower temperature space. Therefore, the thermal comfort in
building could be established during climate extreme condition in
summer and winter. In this paper, theoretical thermodynamic cycle
and heat transfer is studied to refrigeration cycle in air conditioning
system. In fact, this model is applied for simulating HVAC system of
PREDIS MHI platform in Grenoble Electrical Engineering
Laboratory (G2Elab) in framework of HOMES project with
cooperation of Schneider Electric and CIAT.
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1. GIOI THIEU

Viét Nam dang la mot trong nhiing r}én kinh té tang trudng nang dong nhét khu vic Dong
Nam A. Tuy hién méi c6 chua dén mdt phan ba dan so6 song & d6 thi nhung ty 1¢ nay dang nhanh
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chong thay d6i. Dan s d6 thi du tinh s& tang véi téc do binh quan 1,9% mdi nam. Tinh dén nim
2035 $& ¢6 t6i hon 50% dan sb cua Viét Nam séng ¢ cac trung tam do6 thi. Khi sb lugng dan cu,
co s& san xuat, doanh nghiép & d6 thi ting thi s6 lwgng cong trinh cin xay dung thém ciing s&
tang dé dap ung kip nhu ciu. Diéu nay gop phan dan tdi nhu cau s dung ning lwong ting gap
nhiéu 1an tir dau thé ky XXI cho téinay [1].

Heé thong diéu hoa khong khi (DHKK) la mot trong nhirng nguon tiéu thy ning lugng chii
trong céac toa nha. Theo két qua diéu tra, gan 50% nhu cau nang luong duoc st dung cho viée
cung cip tién nghi nhiét trong nha & cac tda nha thuong mai [2]. O My, hé thong d;eu hoa khong
khi va thong gi6 chiém hon 50% ning lwong sir dung cho céc toa nha [3]. Tai An D9, cac hé
thong diéu hoa khong khi chiém 32% lrong dién tiéu thy trong cac toa nha [4]. Hon 70% ning
lugng ti€u thy trong cac toa nha la dé sur dung cho h¢ thong lam mat ¢ Trung Doéng [5]. O Viét
Nam, cac hé thong diéu hoa khong khi tiéu ton 50 - 60% tong cong suit dién tiéu thy trong cac
cong trinh dan sinh cling nhu cac toa nha thuong mai, van phong, khach san,... [6].

Diéu nay ching to hé thong PHKK la dbi twong hang dau can duoc quan tam, nghién clru
va ing dung cac giai phap sir dung hiéu qua va tiét kiém ning luong, hudng téi giam tiéu thu
nang luong trong cac cong trinh xay dung.

Hudng téi md ta va lam chii hoat dong cua hé théng PHKK, bai bao nay trinh bay nghién
ctru vé md hinh hod chu trinh lanh - d6i twong chinh trong hé théng PHKK. M6 hinh chu trinh
lanh dugc xay dung dua trén chu trinh nhiét dong hoc va trao d6i nhiét cua hé bom nhiét dic
trung trong hé thong diéu hoa khong khi. M6 hinh dugc tng dung dé mo phong hé thong diéu
hoa sir dung trong platform PREDIS MHI tai trung tam thi nghiém k¥ thuat di¢én Grenoble
(G2Elab) trong khudn khé du an HOMES hop tac véi Schneider Electric va CIAT [7].

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén ly ciia chu trinh lanh

/Qc

C . B
Thiét bi ngung tu
pC pc
N
Van tiét May
luu nén
Pe oy : Pe
Thiét bi bay hoi
D A

o/

Hinh 1. So d6 nguyén 1y ctia chu trinh lanh

Theo quy luat, nhi¢t lugng truyén mot cach tir noi c6 nhiét d6 cao hon sang noi c6 nhi¢t do
thap hon. Tuy nhién, chu trinh lanh hoat dong theo nguyén Iy nhi¢t dong luc hoc, giip truyén
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nhiét luong tr noi c6 nhi¢t do thap hon sang noi c6 nhiét d6 cao hon. Chu trinh lanh vé co ban
bao gom céac thanh phan chinh 1a: may nén, thiét bi ngung tu, van tiét luu va thiéu bi bay hoi. So
d6 nguyén 1y cia chu trinh lanh nhu hinh 1.

Qué trinh truyén nhiét tir ngudn lanh (Q.) sang ngudn noéng (Q.) cia chu trinh lanh dugc

thyc hién trong chu trinh nhiét dong hoc kin cuy thé:

e Qua trinh nén doan nhiét AB: Moéi chét lanh (¢ dang hoi) ¢ diém A c6 nhiét do bay hoi
t., 4p suat bay hoi p. qua may nén duoc nén doan nhiét 1én trang thai B c6 nhiét do
ngung tu t., 4p sut ngung tu p. May nén s¢ tiéu thu cong la N.

* Qua trinh ngung tu BC: Hoi mo1 chit sau khi ra khoi may nén (diém B) c6 nhiét d6 cao,
ap suat cao di qua thiét bi ngung tu. Tai ddy, hoi mdi chat s& nha nhiét cho mdi truong
(khong khi hodc nude nude lam mat c6 nhiét do thdp hon nhiét d6 moi chit). Qua do,
mdi chat chuyen tur trang thai hoi sang trang thai long bao hoa.

e Qua trinh tiét lyu CD: Moi chit lanh sau khi qua thiét bi ngung tu (dlem C)o trang thai
long bdo hoa co ap suit Pe, nhiét do t.s€ di qua van tiét luu. Tai van tlet luu, moi chat
long thye hién qua trinh tiét luu dang entanpi giam ap sut va nhiét do vé giam ap suét
Pe, nhi¢t do t.. Moi chét lanh tai diém D la hdn hop cua pha long va hoi co khéi luong
thay ddi tuy thudc vao mure d§ giam nhiét 4o, ap suit ctia chat long va nhiét d¢ bay hoi.

e Qud trinh bay hoi DA: Méi chét lanh sau khi ra khoi van tiét luvu (diém D) s& di qua
thiétt bi bay hoi, tai ddy moi chit lanh nhan nhiét tir khong gian can lam lanh (hodc chat
tai lanh) dé thuc hién qua trinh héa hoi dén trang thai A ban dau. Va sau d6 chu trinh
duogc lap lai.

2.2. Phwong phap mo phéng

Chu trinh lanh ¢6 thé duoc ung dung vao thuc té & hai ché d6 1a lam lanh (may lanh) va
sudi 4m (bom nhiét). Nhidu nghién ctru trudc day [8, 9, 10] di dwa ra cac mod hinh theo
phuong phap s6 va/hodc phuong phap giai tich cho phép mé hinh hoa hoat dong ciia bom
nhiét dat tinh chinh x4c cao. Tuy nhién nhirng dang mé hinh nay thudng rat phirc tap, doi hoi
chuyén mén sau vé linh vuc nhiét dé st dung va céu hinh cho cac truong hop nghién ciru khac
nhau. Trong khi d6 d6i v6i cac nghién ciru lién quan toi van dé sir dung ning luong trong toa
nha, yéu cau s dung md hinh khong qua phuc tap, cau hinh mé hinh vira phai va phai c6 kha
nang ghép n01 v6i cac mo hinh hé thong khac trong toa nha (dw 4n PREDIS va HOMES). Dé
dap tmg yéu cau nay, phuong phap mo hinh hoa nguyén ly hoat dong cua chu trinh lanh bang
cach khai thac 15i tinh toan dudi dang "hop den" két hop véi phuong giai tich duge dé xuat
nghién ciru va phat trién.

2.2.1. Chu trinh nhiét dong hoc

Chu trinh thyc té cua chu trinh lanh c6 thé dugc biéu dién bang do thi lgp-h nhu hinh 2
[11]. v6i cac diém lam viéc chinh A, B, C, D. Trén d6 thi ndy, ching ta c6 thé quan sat sy ting
nhiét d6 (qua nhiét) cia mdi chat lanh dé hoan toan chuyén sang dang hoi trude khi di vao may
nén (doan A'A), va viéc giam nhiét do (qua lanh) ctia moi chat lanh dé chuyén pha hoan toan
sang dang long (doan C'C). Qua trinh lam mat hoi qua nhiét sau may nén (doaan BB’). Diém B”
14 diém hoi mdi chét sau khi nén c6 tinh dén hiéu suat nén doan nhiét ciia may nén.
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Hinh 2. D6 thi mo ta chu trinh nhiét dong hoc ciia bom nhiét str dung moéi chat lanh R134a

7 Bang cach phén tich sy thay déi vé entanpi (h) cua cac diém lam viéc trong db thi lgp-h, c6
thé xac dinh nhiét lugng dugc trao d6i cua moi chat lanh va cong nén can thiét cua may nén:
Q= m(h, —hp)
N:rh(hB_hA) (D
Qu =Qy +N=m(hy —hc)=m(hy -hyp)

va, hiéu ning cua chu trinh lanh trong céc di€u ki¢n lam néng va lam lanh duogc tinh toan
nhu sau:

COP, . = & - ﬁ
® mMN  h,-h,
Q h.-h (2
COPlém mat =—= —A——D
NN hy-h,

Trong do, n 1a hi¢u suat cia may nén.

Viéc xac dinh cac tham s cua cac diém lam viéc trong chu trinh nhiét dong tir do thi lgp-h
c6 thé dugce thyc hién mét cach ty dong thong qua khai thac cac ham tinh todn ctua b thu vién

duogc phat trién boi hing “SOLVAY Chemical”. Hinh 3 mé ta viéc khai thac cac ham tinh toan
nay trén nén phan mém MS Excel.
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Exsample for using REF_CALC in MS EXCEL
1. Enter value: Refrigerant= R134a
Temperature T = 21315 K
Pressure p = 180000 Pa
Specific Volume v = 0,2 m*kg
2. Function calls:
Nr. Function Function call (Exsample) Result
0 Wersion Number =S0L_revision()
1 Molar Mass =50L_molmas($D%2) 102.00 g/mol
2  Triple Point =S0L_freez(3D52) 0.00 K
3 Critical Temperature =S0L_tc($D%2) 374,21 K
4 Critical Pressure =S0L_pc($D%2) 4056000.0 Pa
5  Critical Violume =S0L_wc($D%$2) 1.941E-03 m¥kg
6 Boiling peint Pressure p'(T) =S0L_p_ b($D$2;5D%3) 292909.4 Pa
7 Dew point Pressure p" (T) =S0L_p_d($D$2:5D%3) 292909.4 Pa
8 Temperature of boiling point t'(p) =50L_t_b($D$2:5D%4) 26043 K
9  Temperature of dew point t"(p) =S0L_t_d($D$2:5D%4) 260,43 K
10 Spec. Volume, liquid, vi(T) =S0L_v_I(3D32;5D%3) T.T18E-04 m3'kg
11 Spec. Volume, vapour, w(T,p) =S0L_v w{$D$2;5D53;50%4) 1.167E-01 m¥kg
12 Pressure, vapour, p(T.v) =S0L_p v v($D3%2;5D$3:5D%5) 107617.,1 Pa
13 Temperature, Vapour, T(p.v) =S0L_t_v v($D$2:$D%4;5D55) 445,62 K
14 Spec. Enthalpy, liquid, h'(T) =S0L_h_I($D$2;3D$3) 200000.0 Jikg
15 Spec. Enthalpy. vapour, h(T,p) =S0L_h_w(3D32;5D%3;5054) 400132.3 J'kg
16 Spec. Enthalpy. vapour, h{T.v) =S0L_h_v v(§D5$2;5D$3:5D%5) 402296.4 J'kg
17 Spec. Entropy, liquid, s'(T) =50L_s_|($D$2:5D%3) 1000,0 Jifkg K)
18 Spec. Entropy. vapour. s(T.p) =50L_s_w(3D32;5D%3;5054) 1769,5 Ji(kg K)
19 Spec. Entropy. vapour, s{T.v) =S0L_s_v v(§D52;5D$3:5D%5) 1817,5 Jifkg K)
20 Temperature, vapour. T(p,s) =S0L_f entro(3D52:5D54:5D526) 27315 K
21 Temperature, vapour. T(p.h) =S0L_f entha($D%$2:5054;5D523) i35 K
22 Spec. Heat cap., liquid. c;'(T) =S0L_cp_li$D%2;50%3) 1336,7 Jitkg K)
23 Spec. Heat cap., vapour, c,'(T.p) =S0L_cv($D$2;5D%$3:5D%54) 756,7 Jilkg K)
24 Spec. Heat cap., vapour, c,/'(T.v) =S0L_cv_v($D$2:$D$3:5D55) 741,98 Jikg K)
25 spec. Heat cap., Vapour, c;'(T.p) =50L_cp(30%2;5D53;5034) 872.0 Jilkg K)
26 Spec. Heat cap., vapour, cy'(T.v) =50L_cp_v($0%2;5D53.505%5) 841.9 Ji(kg K)
27 Surface tension, liquid, o(T) =S0L_sigma_l($D$2:$D%3) 1.149E-02 N/m
28 Thermal Cond.. liquid, h(T) =S0L_lambda_l($D$2;$D%3) 9. 421E-02 Wim K)
29 Thermal Cond., vapour, &(T.p) =S0L_lambda_v($D$2:$D$3:5D%4) 1.180E-02 W/(m K)
30 Adiabatic Exponent. vapour, &(T,p) =S0L_kappa($D3$2;5D$3:5D%4) 1,0840 -
31 Adiabatic Exponent. vapour, &(T.v) =S0L_kappa_v(5D%2;$D$3:5D%55) 1,1130 -
32 Velocity of Sound, vapour, vs(T.p) =S0L_vs(3D%2;50%3:5054) 150.9 m/s
33 Dynamic Viscosity. liquid, #(T) =S0L_visc_I($D%2:$D%3) 2.728E-04 Pa s
34 Dynamic Viscosity. vapour, %(T.p) =S0L visc v§D$2:50%53:50%4) 1,086E-05 Pa s

Hinh 3. Cac ham tinh toan cta bd thu vién phat trién boi “SOLVAY Chemicals”

Dé xac dinh duge cac diém lam viée trong chu trinh nhi¢t dong hoc, can xac dinh cac tham
s6 dau vao can thiét nhu: nhiét d6 ngung tu (Ty), nhiét d6 bay hoi (To), nhiét d6 dau hiit may nén
tai diém A (Ta=To + ATqn, ATg 12 46 qud nhiét), nhiét do vao van tiét luu tai diém C (Tc = T -
ATq) Va hiéu suét nén doan nhiét (1;). Trong do, 3 tham $b ATgn, ATg, nlduzoc cho trudc va hai
tham s dau phu thudc vao hoat dong cu thé cua chu trinh lanh. Hai tham s6 nay s€ dugc xac
dinh tir viéc ph01 hop v6i mo hinh thiét bi trao ddi nhiét s& dugce trinh bay ¢ phan ké tlep.

Ap suat ngung tu (px) va ap sudt bay hoi (po) duoc xac dinh bdi ham SOL p b (hoic
SOL p d) phu thudc vao gia tri nhi¢t d. Ngoai ra, dé tinh toan Elthanpy va nhi¢t d§ cta cac
diém hoat dong trong so d6 Mollier, mot s6 ham sau duoc khai thac vao qué trinh tinh toan:

- SOL_h_v(T,p) cho phép tinh toan Entanpi tai mét diém moi chét lanh & thé khi trén so dd
Mollier dya trén nhiét d6 va ap sudt tai diém do.

- SOL_s_v(T.p) cho phép tinh toan Entropy tai mét diém moi chét lanh & thé khi trén so dd
Mollier dya trén nhiét d6 va ap sudt tai diém do.

-SOL f entro(p,s) cho phép tinh toan nhiét do tai mot diém moi chat lanh & thé khi trén so
d6 Mollier dya trén gi4 tri 4p suat va entropy tai diém do.

- SOL_{ entha(p,h) cho phép tinh toan nhi€t d6 tai mot diém moi chat lanh & thé khi trén
so d6 Mollier dia trén gia tri ap suét va entanpi tai diém dé.
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Entanpi va nhiét d cua cac diém hoat dong trong dd thi lgp-h duogc tinh nhu sau:
Enthalpy va nhiét d¢ tai diém A:

h, =SOL_h_v(T, +AT,,,p,)

T, =T, +AT,, )
Entropy (s) tai diém A va diém B’’:
sp =sg»=SOL_s_ v(T, +AT,,p,) 4)
Nhiét o tai diém B”>:
Tg» =SOL _f entro(p,,sg») (5)
Entanpi tai diém B*”:
hgo =SOL _h_v(Tg.,py) (6)
Enthalpy va nhiét d6 tai diém B:
hy =h, Dy
Ni (7
Ty =SOL _f entra(p,,hg)
Enthalpy va nhiét d6 tai diém C va D:
he =hp =SOL_h_I(T, —AT,.p,)
T. =T, -AT, (8)

T, =T,

Vi cac tham sb ATgn, ATq va ni dugce cho trude, luu luong ciia moi chét lanh duoc xac
dinh nhu sau:

e Qu _ Qo _ N ©)
hg (Ty)—he (Tp. T)  hy (Ty)—hp (Tp.T)  hg(Ty)—h,(Ty)

2.2.2. Trao doi nhiét véi méi truong

Dé thyc co thé thyc hién duge viée truyén nhiét tir ngudn lanh sang ngudn néng bang chu
trinh nhi¢t dong hoc, moi chat lanh can phai dugc trao doi nhi¢t vdi moéi truong nguon lanh va
ngudn nong thong qua thi€t bi trao doi nhi¢t. Cac hinh thirc trao d6i nhiét chinh hién nay la trao
doi nhiét truc tiép voi khong khi va trao doi nhi¢t qua chat tai lanh (phd bién 1a st dung nudce).
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D6i voi bo trao ddi nhiét truc tiép voi khong khi, dwa trén trao doi nhiét dbi luu tu nhién
hodc cudng birc bang quat gid. Co ché truyén nhiét nay dugc mo ta thong qua dinh luat Newton
vé trao doi nhiét [12] gifra bé mat tiép xtc cé nhi¢t do T, va khong khi c6 nhiét do Ti.

Qroni = A Fe (T, = Tyy) (10)

QToN
Thate A

Hinh 4. Trao doi nhiét bang khi

Déi véi trao ddi nhiét thong qua chét tai lanh (nudc), moi chét lanh trao ddi nhiét voi nude
theo hai phuong thure thuan chiéu hodc ngugc chicu.

Mobi chét lanh
lv ~ 2 A
B0 trao do1 nhiét Ir -
Ra | bang nudc !
2r
\ Vao
2v
Nudc
Hinh 5. Thiét bi trao d6i nhiét bang nudc nguoc chidu
QTDNn = 0LnFnATm
AT — AT . .
AT =—=T—=":d0 chénh nhiét do trung binh logarit (11)

" AT
In r
Ed
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Thuén chiéu Ngugc chiéu
ATr = Tlr - T2r ATr = Tlr - T2V
ATV = TlV - T2V ATV = T1V - T2r

Su bién thién nhiét do, d6 chénh nhiét do cta thiét bi trao ddi nhiét ngugc chiéu va thuan
chiéu duoc biéu dién nhu hinh 6.

- _IlX _ _’I_l\_/
AT, Ty
_T_l_r_ . ’ T 1r
2 N
_____ | Toy AT,
T2V
T,
a) Thuan chiéu b) Nguoc chiéu

Hinh 6. Bién thién va chénh 1éch nhiét do cua thiét bi trao d6i nhiét thuan chiéu, nguoc chiéu

Két hop phuong trinh (10)/(11) véi phuong trinh (9) cho phép tinh duoc tham s6 nhiét do
ngung tu Tx va nhiét d§ bay hoi hoi Ty, tir d6 suy ra dugc cac diém lam vi€c trong chu trinh nhiét
dong hoc va tinh todn dugc cong suat di€n can thi€t cling nhu hi€u nang hoat dong COP cua chu
trinh lanh.

3. UNG DUNG VAO MO PHONG PHKK 2 CHIEU CIAT AQUALIS 33H

DHKK CIAT Aqualis 33H 1a loai diéu hoa 2 chiéu trao doi nhiét dang khong khi/nuée cho
phép suoi hodc lam mat méi truong bén trong toa nha thong qua duong ong nudc va giai nhiét ra
khong khi bén ngoa1 dwa vao dbi luu gié cudng burec. O ché do suoi, thiét bi truyén nhiét tir
khong khi bén ngoai vao hé thong nudc tuan hoan. O ché do 1am mat, nhiét lwong di theo chiéu
nguoc lai. PHKK CIAT Aqualis 33H 1a loai diéu hoa duoc sir dung rét phé bién cho muc dich
dan dung tai Cong hoa Phap. Nhom tac gia Iwra chon DPHKK CIAT Aqualis 33H dé tinh toan, mo
phong trong nghién clru nay.

Pé thyc hién md phong trong Matlab/Simulink, by thu vién "SOLVAY Chemicals" da
dugc tich hop vao C++ S-function, mot dang ham mé phong trong Simulink cho phép tu thiét
lap mot block dua trén ngoén ngt 1dp trinh Matlab. Hdm mo6 phdng nay cho phép tinh toan dua
trén cac diém lam viéc ciia chu trinh nhiét dong hoc. Phdi hop phuong trinh (9) v61 cac phuong
trinh trao d6i nhiét (10) va (11), ching ta c6 mot hé thong gdm hai phuong trinh véi hai bién
chua biét (Ty, To):

Qy _ Qq (12)
hB(TO)_hC(TO7Tk) hA(TO)_hD(TO7Tk)
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QTDN = 0kaFkk (TP (Toa Tk) - Tair)

Ché d6 suoi Ché do lam mat
(Qc cho trudce) (Qe cho trudc)
THV:TIII'_ -Qk THV:TIII'+ -QO
mnCpn mncpn
Qronkk = Qo Qronkk = Qk
AT — AT AT — AT
Qrpng = = F —L—X Qrpny =Q = F, ——X
ToNn = Qxk AT TDN k AT
In r In r
AT, AT,
Tp(To,Tk) = (TA(T()) + TD(To,Tk))/2 Tp(To,Tk) = (TB(T()) + Tc(To,Tk))/2
Tiy=Ts(To); Tir=Tc(To,Tk) Tiv=To(To,Ti) ; T1r = Ta(To)

Tir catalogue cia DPHKK CIAT Aqualis 33H [13], xac dinh dugc cac thong sb thiét bi
DHKK nhu sau:
e Giai nhiét khi: dang tAm, ddi luu cudng birc co hé sb trao dbi nhiét 95 W/m® K, dién
tich trao d6i nhiét 1a 10 mz),
e Trao ddi nhiét nudge: éng doi va nguoc dong c6 hé s6 trao ddi nhiét 950 W/m>.K, dién
tich trao ddi nhiét 1a 3 mz),
e Luu lugng nudc nong dinh mirc: 1,8 m’/h=0,5 kg/s,
e Luu lugng nudc lanh dinh muc: 2,1 m’/ h= 0,583 kg/s,
e May nén: DC bién tan hiéu suit 95%,
e MB0i chét 1am lanh: R410A,
¢ (Quat gi6 hi¢u suét 70%,
e Nhi¢t dd qua nhiét 2°C va nhi¢t d6 qua lanh 4°C.
Két qua cua md hinh dugc kiém chirng véi cac diém hoat dong cia PHKK & ché do suoi
va lam mat lay tir catalogue cua thiét bi.

4500

o P 4000
on, . R
L& 1000 V Co?g 3500 ,JQAE
suat 3500 \ suat
dién =\ dién 3000
V) 3000 // ¥ e
(W) (W) 2500 -
2500 ="
2000
2000 |t/
1500 1500
1000 1000
= Catalogue
500 = Catalogue 500 w— Tinh todn
Tinh toan
0 0 T 1 T
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35
Piém lam viéc Diém lam vige
Hinh 7. Céng suat dién & ché d sudi Hinh 8. Cong suat dién & ché d6 lam mat

1445



HOI NGH| KHOA HOC VA CONG NGHE TOAN QUOC VE CO KHi LAN THU V - VCME 2018

8 I — 7 I

7 " Catalogue — A = Catalogue "HA

) A 6
Tinh todn COP / \ — Tinh toan

COP

4 4 5 \/,\ P
AN A v

v | =

5 10 15 20 25 30 35 40 5 10 15 20 25 30 35

Piém lam viéc Piém lam viéc

Hinh 9. COP & ché d6 sudi Hinh 10. COP & ché do lam mat

Két qua md phong béi mé hinh dugc trinh bay trén hinh 7 + 10. Két qua cho thdy mo hinh
tinh toan dap ng t6t cac diém lam viéc dic trung cua thlet bi khi dudong mo phong mo hinh bam
sat voi dudng biéu dién trén catalogue nha san xuit cung cap.

4. KET LUAN

Bai bdo md t4 phuong phap mo6 hinh hoa nguyén ly hoat dong cua chu trinh lanh béng cach
khai thac 15i tinh toan dudi dang "hop den" (chu trinh nhiét dong) két hop voi phu:ong giai tich
(trao d6i nhiét) cho phép xay dung mé hinh h¢ thdng PHKK tuong d6i don gian dé cu hinh cho
nhiéu trudng hop tng dung khac nhau. Phuong phap di duoc kiém ching thong qua md hinh
hoa DHKK 2 chiéu Aqualis 33H cta hing CIAT va hién dang dwoc tng dung trong viéc mod
phong hoat dong cua platform PREDIS MHI tai trung tdm thi nghi¢m k¥ thuat dién Grenoble
(G2Elab).

DANH MUC DANH PHAP/KY HIEU

Ky hi¢u Pon vi Y nghia

Q w Nhiét luong

N W Cong suit nén

p bar Ap suat

h kJ/kg Entanpy

77 kg/s Luu luong

COP Hé s6 hiéu nang

n Hiéu sudt

Qrpn W Nhiét luong bd trao doi nhiét
T K Nhiét do

s J/K Entropy

F m’ Dién tich trao d6i nhiét
k W/m~ K Heé s6 trao ddi nhiét

a W/m*.K Hé s6 toa nhiét
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CHU VIET TAT
HVAC Heating, Ventilation and Air Conditioning
G2Elab Grenoble Electrical Engineering Laboratory
MHI Monitoring Habitat Intelligent
DHKK Diéu hoa khong khi
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