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TiNH TOAN THlE’T KE CAC THANH PHAN
CUA MAY SAY BOM NHIET HAI DAN BAY HOI

DESIGN CALCULATION OF MODULAR COMPONENTS IN A TWO-STAGE HEAT PUMP DRYER

TOM TAT

Sdy bang bom nhiét la mdt phuong phdp thudng dung dé sdy kho cac san
pham thuc phdm nhay cdm véi nhiét, phuong phap sdy nay cd dac diém nhiét do
sdy thap va do am tuong dGi nhd véi miic tiéu thu nang lugng thdp hon so véi cac
phuong phap sdy di luu khac. Vi vay, viéc trién khai tinh toan thiét ké va ting dung
mo hinh sdy bom nhiét mang lai nhiéu lgi ich. Do d6 bai bédo nay dé xuat mgt mo
hinh chi tiét cho viéc tinh todn va thiét ké hé thdng sdy bom nhiét hai dan bay hai.
Ma hinh toan hoc ctia mgt may say bom nhiét bao gom ba md hinh thanh phan sau:
mo hinh budng sy, md hinh bom nhiét va md hinh hiéu suat. Can bang nhiét va
¢an bang vat chét clia & moi chat lanh trong bom nhiét va khong khi kho trong tat
¢4 céc thanh phan cda hé thong dugc st dung dé thiét 1ap cdc mo hinh toan hoc clia
may sdy. Cac md hinh todn dugc sir dung dé thiét ké cac thanh phan khac nhau cda
mady sdy bom nhiét hoat dong trong diéu kién toc 6 sdy khong ddi. Quy trinh thiét
ké tling budc don gian cho may sdy bom nhiét hai nhiét d6 bay hei hoi luu toan
phan st dung mdi chdt R134a dugc trinh bay chi tiét trong bai bao.

Tir khéa: Sdy bom nhiét, mé hinh todn hoc, tinh todn thiét ké, sy ddng téc.
ABSTRACT

Heat pump drying is often applied to the dehumidification of food, fruit, and
other heat sensitive materials in which raw materials is dried by low temperature
and low relative humidity air thanks to the features of heat pumps. Thus, energy
consumption of heat pump drying systems are lower than that of other
conventional convective drying methods. This work addresses a detailed model for
the design calculation of a two-stage heat pump drying system. Mathematical
model of a heat pump drying system is composed of sub model: drying chamber,
heat pump, and drying efficiency models. Mass and heat balances of both
refrigerant and drying air are applied to all components of the drying system for the
development of the entire mathematical model of a heat pump dryer. The general
model including all sub models addressed in this work can be used for design
calculation of every single modular component of a heat pump dryer at the stage of
constant drying rate. As an example, detailed calculation steps of a two- stage heat
pump drying using R134a refrigerant is given in this work.

Keywords: Heat pump drying, mathematical model, design calculation,
constant drying rate.
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1. GIGI THIEU

Say bom nhiét hién nay dugc lng dung nhiéu trong
nganh céng nghiép thuc pham dé sdy trai cay, rau, cd va
dugc liéu & nhiéu quéc gia trén thé gidi [1, 2]. Nhimng uu
diém chinh cla viéc st dung céng nghé bom nhiét 1a kha
nang tiét kiém nang luong, kha nang kiém soat nhiét do va
dé am ctia khong khi sdy phu hgp véi nhiéu loai vat liéu sdy
nhay cam vdi nhiét d6 cao [3]. Nhu cau ngay cang tang doi
V@i cac san pham ché bién sdn nhu cac loai thuc phadm tién
lgi, cing nhu viéc bdo ton chat lugng va dugc tinh cla cac
loai thado dugc, doi héi nhiing diéu kién khat khe vé nhiét
d6 va dé 4m cla tac nhan sdy. Do d6, mét hé théng sdy &
nhiét d6 thap la can thiét. Chua va céng sy da danh gia vé
say bam nhiét, trong dé ho da dé cap dén tién bd cong
nghé, Uing dung, lgi thé va nhiing han ché cla may say
bom nhiét [3].

St dung may sdy bam nhiét la su két hogp clia bom nhiét
va buéng sdy truyén th6ng ma & dé ca nhiét 4n va nhiét
hién dugc st dung, vi vay sé nang cao dugc hiéu suat nhiét
téng thé clia hé théng va kiém soat hiéu qua nhiét d6 va do
am clta khong khi & dau vao cla buéng sdy [4]. Déi véi
ndng san va thao dugc, nhiét d6 say t6i uu khéng pha vé
cau truc va tén that dinh dudng ciing nhu dugc tinh ndm
trong khoang ttr 30 dén 45°C [5]. Trén co s& dd, bai bao nay
thuc hién cac nghién ctu ly thuyét va dé xuat mot moé hinh
téng quat cho phép tinh toan thiét ké day dd cac thanh
phan clia hé théng say bom nhiét hai dan bay hoi & giai
doan van t6c sdy khong déi.

Do hiéu qua tan dung nhiét cia bam nhiét va thiét ké
hgp ly clia budng sdy, Queiroz va cdng su da chi ra rang
nang lugng tiéu thu clla may say bom nhiét thap hon 40%
0 V@i st dung may say dién trd truyén théng [6]. D€ danh
gia hiéu qua vé nang lugng déi vai cac hé thong sdy bom
nhiét cé cac cdu hinh khach nhau, Brundrett da phan tich
va chi ra rang hiéu suat nang lugng ctia bom nhiét hai dan
lanh khtt 8m cao hon so véi mét dan lanh khdr 8m [7]. Ngoai
ra, Rose va cong su da nghién cliu mdy lanh hai thiét bj bay
hai va két ludn rang vé mat ly thuyét viéc tiét kiém dién
nang dugc cai thién t&i 20% so véi mot hé thong chi cé mot
thiét bi bay hoi [8]. Cung va&i d0, Li va Su cho rang cac hé
thong lam lanh c6 hai hodc nhiéu thiét bi bay hagi hoat

Website: https://jst-haui.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

dong t6t hon so vai cac hé thong chi co mot thiét bi bay
hoi [9]. O khia canh thu héi nhiét, Chou va cong sy da
chilng minh rang nhiét thu héi lai & hé théng hai dan lanh
nhiéu hon t6i 35% so véi hé thong chi c6 mét thiét bi bay
hai. Péng thai, tinh trang qua lanh trén hé théng hai dan
bay hoi da dugc cai thién dan dén tang hiéu nang hé thong
vé méat hiéu qué nang lugng (COP) va hiéu qua tach am
(SMER) tuong Ung ti 12% dén 20% va 25% dén 50% [10].

2. NGUYEN LY LAM VIEC CUA MAY SAY BOM NHIET HAI
DAN BAY HOI

So d6 mot may say bom nhiét hai dan bay haoi trong
nghién ctu nay dugc mo ta trén hinh 1. Cung véi do, chu
trinh khong khi sdy cta hé théng biéu dién trén d6 thj I-d
nhu mo ta trong hinh 2.

C = D - - B
| BH1

BUONG SAY
Tic nhiin sy ra

C -

Tic nhén siy vao QUAT

*‘ ®

Hinh 1. So d6 nguyén Iy hé thong sdy bom nhiét hai dan bay hoi

Lklke 1 B

0= 100%

| AB: qua trinh gia nhigt ding dung am
I BC: qui trinh siy

| CD: qua trinh 1am lanh ding dung am
I DA: qua trinh lam lanh khi im

d. kg am/kg kk kho

Hinh 2. Chu trinh trang thdi cta khong khi sdy trén do thi | - d

Khong khi sdy dau vao di qua buéng sdy tai diém B va
I8y am tu vat liéu sdy, khong khi chita nhiéu am tai diém C
sau d6 dugc dua dén dan bay hoi 1 dé thuc hién qua trinh
lam lanh ddng dung 4m va dan bay hoi 2 dé thuc hién qua
trinh khit &m. Trong qué trinh khr 8m ti diém D dén diém
A, khong khi dugc lam mat dén nhiét dé dong suong cla
no; lam mat thém dan dén &m trong khéng khi bi ngung tu
trén bé mat trao d6i nhiét ctia dan bay hai 2. Nhiét thu
dugc cla qua trinh lam mat va ngung tu &m dugc hap thu
bai thiét bi bay hai 1 va 2 dé lam s6i méi chat lanh. Lugng
nhiét nay sau do sé dugc “bom” vao thiét bi ngung tu.
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Khong khi sau khi lam mat va khdr 8m sé nhan nhiét & dan
ngung khi di chuyén tur diém A dén B d€ nang nhiét d6 dén
gia tri mong muén trudc khi di dén budng sdy dé say kho
san pham va khép kin chu trinh tudn hoan.

p, bar 4

N P 3m2 1

713 11

»

h, kJ/kg

Hinh 3. Chu trinh bom nhiét trén do thip- h

Chu trinh cla bom nhiét ctia hé théng sdy trong nghién
ctiu nay dugc mo ta trén hinh 3 théng qua d6 thi p - h.
Trong chu trinh nay, moéi chat 16ng qué lanh tai diém 4
dugc dua qua van tiét luu TL1 va TL2 dé ha 4p suat xuéng
Po1 VA Poy SaU dé dugc dua vao dan bay hoi 1 va bay hoi 2
dé thu nhiét tir khéng khi, thuc hién qua trinh bay hai - qua
nhiét (6-9) va (5-7); méi chat tai diém 9 dugc dua qua van
KVP dé tiét luu xudng diém 11 sau dé hoa trén véi méi chat
tai diém 7 dugc moi chat & diém 13; mai chat tai diém 13
dugc nén doan nhiét 1én diém 1 va cho qua dan ngung tu
dé ngung tu thanh 1dng va dugc qua lanh thanh méi chat &
diém 4.
3. MO HINH TOAN HOC CUA MAY SAY BOM NHIET

M6 hinh toan hoc thiét lap cho hé théng sdy bom
nhiét trong bai bdo nay bao gém ba mé hinh con, cu thé
la: mé hinh qua trinh sdy, m6 hinh bom nhiét va cac mé
hinh hiéu suat.
3.1. Cac gia thié€t cia mé hinh

Déi véi bom nhiét

- Méi chat lanh st dung trong hé théng bom nhiét la
R134a.

- Méi chat lanh ra khéi dan bay hoi va dan ngung tuong
Ung la hoi qua nhiét va ldng qua lanh.

- Qua trinh nén va tiét luu tuong Ung la doan nhiét va
dang entanpy.

- Tén that 4p sudt va t6n that nhiét trén cac 6ng két néi
thiét bi khong dang ké.

- Bam nhiét dugc van hanh & trang thai n dinh.

Dé6i véi buéng sdy

- Ong dan khi va budng sdy dugc cach nhiét.

- Nhiét @& méi trudng xung quanh la khéng déi.

- May sdy & trang thai hoat dong én dinh.

- Ap suat khoéng khi trong hé théng khéng déi & ap suat
moi trudng.
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- Qua trinh sdy kho dang trong giai doan téc d6 khong
déi.

- Lugng nhiét trao déi gitta khéng khi sdy va vat liéu sy
la nhu nhau.

- Trang thai khéng khi di vao thiét bi bay hoi gibng nhu
trang thai khéng khi di ra khdi budng sdy va trang thai
khong khi di vao budng sdy giéng nhu ra khoi dan ngung.
3.2. M6 hinh qua trinh say

Can bang vat chat va nang lugng téng quat viét cho
qua trinh tach &m va qua trinh trao d8i nhiét gitta khéng
khi sdy va vat liéu sdy dugc mo ta bang hai phuong trinh (1)
va (2):

™, (dy, —dg) =m, (w, —w,)/100 (1)

Cpatdi + ddi (hfg + vatdi) = Cpa‘tdo + ddo (hfg + vatdo) (2)

Trong d6:

T: thoi gian sdy, s;

dyo dgi: dung 8m khéng khi ra va vao, kg/kg;

m,: khéi lugng vat liéu kho, kg.

3.3. M6 hinh bom nhiét

Mb hinh bom nhiét co ban bao gém cac mé hinh thanh
phan: dan bay hoi, may nén, dan ngung va tiét luu. Déi vGi
kich thudc hinh hoc xac dinh, hé sé bypass ctia khéng khi
qua dan bay hai va diéu kién khéng khi di vao dan bay hai,
m6 hinh ¢c6 thé du doan dugc lugng &m ngung tu dugc &
dan bay hoi va hiéu suat cia hé théng bom nhiét.

3.3.1. M6 hinh thiét b bay hoi

M6 hinh dan bay hoi dugc thiét lap dua trén can bang
vat liéu va nang lugng ctia khong khi say ti€p xuc véi bé
mat thiét bi bay hoi va dugc mo ta bang cac phuong trinh
(3), 4) va (5).

m,,. =m,(1-BF)(dy, —d.,;) (3)

Qg =m, Cp (ty, —tee) =My (hy —hg) 4)

Q,, =m, C, (teg — teoy) +hygM, (degy — o) )
=m,,(h, —h;)

Trong d6:

BF la hé s6 bypass khéng khi khi di qua dan bay hoi
(BF=0,10-0,15) [11].

Hé s6 trao d6i nhiét ddi luu cudng buc & phia khéng khi
cla dan bay hoi ¢6 canh dugc tinh bang céng thic thuc
nghiém do Rich [12] dé xuat cho loai 6ng c6 canh vGi mat dé
canh tu 118 - 787 canh/m theo phuong trinh (6), (7) va (8).

a, =0,195G,C,,.. Pr,”*Re,** 6)
G,

Re, = f 7)
C am“’a

P == (8)

a
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VGi qua trinh bay hoi d6i luu cuéng buiic ciia moi chat
lanh, hé s6 trao d&i nhiét cla méi chat lanh dugc xac dinh
theo phuong trinh thuc nghiém cta Pierre [13].

0,8
a,e=9,1825ﬁ(%) Kp* 9)
DL W
VxH
Ko == = (10)

Hé s6 truyén nhiét dua trén téng dién tich bé mat canh
bén ngoai cho dan bay hai va dan ngung, hiéu s6 nhiét dé
trung binh va lugng nhiét trao déi lan lugt dugc xac dinh
thong qua cac phuong trinh (11), (12) va (13).

1

U=
1/(ogng)+A, /(Ao )+(A (D, /D))/ (22, )

(tdo _teo)
|n(tdo _Trej
teo _Tre

LMTD,

LMTD, =
(12)

Q, =UA

e’ ‘eo (1 3)
3.3.2. M6 hinh mdy nén

Mé hinh toan hoc ctia may nén dugc sit dung dé tinh
toan su thay déi enthalpy ctia moi chat lanh trong qua trinh

nén va nang lugng tiéu thu [14].
N, =m, (h,—h,;) =m,Ah (14)

Ecomp = mr (h1 _h13 ) / (nvninmotor) (1 5)

1
P P "y
P ELCIEN LU B L.CHR I 6
3600 \n—1) || P,
G = 1,06469—1,6907><']0’3 t -8,56x10°° tg
~21,35x10 °t,At, —6,173x107 t3At,

-8 2 942 (16b)
+20,74x10 t, At +7,72x 10 2At,
-6,103x107* At,

n=c, (14+1,1757x10° At, 1,814 x10° At?
-5 -7 2 (16¢)
+4,121x10°t,At, ~0,093x 10" t,At? )
At =t, —t; (16d)

3.3.3. M6 hinh dan ngung tu
Mé hinh dan ngung tu dugc st dung dé tinh toan ning
luong va luu lugng khéi lugng clia moéi chat lanh tai dan
ngung tu va lugng nhiét yéu cau t6i thiéu cta dan ngung
dé nang nhiét do ctia khéng khi sdy:
Qc = mr (h1 _h4)

Qreheat = ma (Cpa + ddC )(tco

i~pv

(17)

_teoz)

Cac hé sé trao d6i nhiét phia moi chat lanh cla dan
ngung cho mot pha dugc tinh theo (ASHRAE) [15] nhu mé
ta trong phuaong trinh (19):

(18)
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0,8 0,4
q, - o,ozsﬁ(ﬂ] (ﬁ] (19)
D K k

Hé s6 trao d6i nhiét déi luu cudng buc phia khéng khi

dugc xac dinh ti phuong trinh (6), hé s6 truyén nhiét c6 thé

dugc tinh theo phuong trinh (11). Hiéu s6 nhiét dé trung

binh va nhiét lugng trao déi lan lugt dugc xac dinh théng
qua cac phuang trinh (20) va (21).

(tco - teo )
)
In rc (=)
TI'C - tCO
LMTD,

3.3.4. Mé hinh tiét luu

Trong mé hinh nay, van tiét luu nhiét dugc st dung dé
gidm &p sudt tir ap sudt ngung tu xudng ap suat bay hoi.
Qua trinh tiét luu dugc gia dinh |a d&ng entanpy:

LMTD, =
(20)

Q, =UA

c co

(21)

h, =h,
h, =h, (22)
3.3.5. M6 hinh van KVP

Trong mé hinh nay, van KVP dugc sir dung dé duy tri ap
sudt trong dan bay hoi 1 va gidm ap sudat tir ap sudt bay hoi
1 xuéng ap suat bay hai 2. Qua trinh giam ap la qua trinh
tiét luu dugc gid dinh 1a ddng entanpy:

hy =h;,

3.3.6. Céng sudt quat tudn hoan khéng khi sdy

Tén that &4p suat bén khong khi dugc tinh bang phuang
trinh sau [4]:

(23)

2fl, G
AP, =—==h (24)
Dp,

0,3164Re™®” Re<10’
fa = -0,237 5 6 (25)

0,0032+0,221Re**’ 10° <Re <3.10

F -0,28
f. =o,5s9[°] Re (26)
S 0,4

f, =0,38f "% [6—f] Re™** (27)

Trong d6, hé s6 ma sat cta khong khi qua: éng gio f,;
thiét bi bay hoi, thiét bi ngung tu trong viing kho f, va ving
uét f,. Tén that ap suat cuc bo trong éng dan do su thay
déi vé hudng va van téc cliing dugc tinh toan dé xac dinh
cOt ap quat.

Cong suat 1ap dat quat dugc xac dinh bai cong thic sau:

P xV

Efan = fa—“ (28)
N

3.3.7. Mé hinh hiéu sudt

Hiéu sudt sdy va khit am cta hé théng dugc danh gia
bdi hé s6 hiéu suit (COP) cia bom nhiét, hé s6 tach am
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riéng phan (SMER) va téc d6 hut &m (MER) clia may sdy. Mo
hinh hiéu suat dugc mé ta thong qua cac phuong trinh
(29), (30) va (31).

Q +Q,
CopP=—*% (29)
comp
"
SMER = (30)
Ecomp + Efan
mer = (31)
T

4, CAC BUGC TiNH TOAN HE THONG SAY BOM NHIET
4.1. Dii liéu tinh toan va gia dinh

- Yéu cau nhiét dé va dé am tuong doi clia khdng khi sdy;

- Lugng nguyén liéu can sdy kho va thai gian sdy moi mé;

- D6 8m ban dau va cuéi cling clia san pham;

- Gia dinh hé sé bypass (BF) bang 0,15 déi véi dan bay
haoi va dan ngung;

- Gia dinh chénh léch nhiét d6 gitta moéi chat lanh va bé
mat trao ddi nhiét 1a 5°C;

- Gia dinh hiéu sudt canh trao déi nhiét 1a 90%;

- Hiéu sudt co hoc va dong ca clia may nén dugc gia
dinh tuong ting la 80% va 85%.
4.2, Cac budc tinh toan

Buéc 1: Tinh toan lugng am can béc hai trong mot gid:

m, (M, -M.
i = P( T f) (32)
1007

Buéc 2: Tinh toan dd chia am, enthalpy, thé tich riéng
cta khéng khi vao buéng sdy bang cac phuong trinh tir (33)
dén (36).

p.; =exp| 12 _ 026,42 (33)
. 2355+t
Pai = @i X Pyqi (34)
_ 07 62-Ipdl
471,01325-p, (35)
Idi = Cpa'tdi + ddi (hfg + CpV'tdi) (36)
Trong do:
Pgi: dp suat;

t,: nhiét d6 bau kho;
dy: dung m cutia khéng khi dau vao;
l: Entanpy ctia khéng khi dau vao.
Buéc 3: Xac dinh dung &m, d6 am va nhiét do diém
suang ctia khéng khi sau khi ra khoi buéng say. Ap suat hai
nudc riéng phan cltia khong khi sau khi ra khoi buéng say
dugc tinh tur dy, s&r dung cong thuc:
_ Ido _Cpatdo

do — hfg +vatdo (37)
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o 2355+t
_ 0, 621pdo
®©1,01325-p,, (39)
pdo = (pdo x psdo (40)

17,27t
237,7| 2= e Pao
. 237,7+t, 100

sdo
17,27t
17,27—(d°+|n(pd°J

237,7+t, 100

Budc 4: Tinh toan nhiét lugng can cung cap dé say khd,
luu lugng khéi lugng va luu lugng thé tich cda khong khi
sdy can thiét.

er = mwdhfg (42)

m, = @3)
3600(dy, —dy)
m

V,=— 44
0. (44)

Buéc 5: Tinh toan dung &m cla khong khi tiép xutc gan
vGi bé mit thiét bi bay hai s6 1 va 2 va nhiét do bé mat dan
bay hai s6 2 tir hé s6 bypass. Nhiét do bé mat thiét bi bay
hoi s6 1 (t.,;) 16n hon nhiét do diém suong cta khi thai tu
budng sdy.

tes1 = tso + 5 (45)

ddo = deo1 (46)
d,. —BFxd

d — di do 47

es2 _I_BF ( )

101,325d,,, g

Pez =0 6214 d_,

Buédc 6: Tinh toan nhiét d& méi chat lanh bén trong
thiét bi bay hai va nhiét dé khéng khi tai dau ra thiét bi bay
hoi.

Lo =t =5 (49)
toor = te; +BF(ty, —t,,) (50)
teo =ty =3 (51)
feo = Tes + BF (teor —tes2) (52)

Budc 7: Tinh toan nhiét d6 bé mat dan ngung va nhiét
dd moi chat lanh bén trong dan ngung.

(ty —BFxt,,;,)

R =

trc = tcs +5 (54)

Bu'dc 8: Tinh toan ap suat bay hai va ngung tu tuang
ung vd&i nhiét dd méi chat lanh bén trong dan bay hoi va
dan ngung, enthalpy ctia méi chat lanh 16ng, enthalpy cta
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hoi bdo hoa khé, enthalpy cla hoi qua nhiét va thé tich
riéng cda hoi qua nhiét bang cach st dung cac ham sé sau:

exp 21,513—M
b_ t+246,61 (55)
1000
10° +1335,29t,
h, = /1000 (56)
+1,7065t +7,6741x10°t]
548503 +606,163t,
= R .. |/1000 (57)
~1,50544t2 —18,2426 x 107>}
h=h,(1+3,48186x10°(t,, -,
+16,886x107 (1, —t, ) +9,2642x10° (t, 4,1,
2 o N (58a)
~7,698x10° (. —t,)" t, +17,07x10°(t, —t, )
10 2.0
~12,13x10™°(t,,t,) ts)
h,, = (h, +299048)/1000 (58b)
2669 1
L =exp —12,4539+—6 - (59a)
t, +273,15 Ja
a=1,01357+10,6736x10""t,
2 s (59b)
-9,2532x10°t ~3,2192x107 ¢’
U, =Y H+4,7881x10° (1, ~t,)-3,965x10° t,, -,
+2,5817x10°%(t,, 4, )t, ~18506x107 (t, ¢, ] t,  (59¢)
2
+8,5739x10” (t,,~t, ) =5,401x10°(t, —t,) €
h, =h; =hs; hy =h,, (60)

Bu'dc 9: Tinh toan enthalpy ctia khong khi tai buéng say,
dan bay hoi va dan ngung bang cach stir dung phuang trinh
sau:

I=C,t+d(hy +C,t) 61)

Buéc 10: Tinh toan nang suat lanh va luu lugng moéi
chat lanh can thiét & dan bay hai 1 va 2.

Q01 = ma (ldo _Ieo1) (62)
m, = e (63)
r1 h9 _ hﬁ
Qoz = ma (leo1 - IeoZ ) - mwelwe (64)
Q
__“o02 (65)

m. =
r2 h7 _h5
Buéc 11: Xac dinh enthalpy ctia méi chat lanh tai diém
hat vao may nén théng qua phuaong trinh can bang khoi
lugng va nang lugng:

mr1 + er = mr (66)

mr1h11 +mr2h7 =m h13 (67)

r
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Buéc 12: Tinh toan c6ng suat yéu cau clla may nén su
dung c6ng thuc (15) va thé tich hat cia may nén béng
phuong trinh sau.
_ mrv13

n,

Budc 13: Tinh todn nhiét thai & dan ngung bén trong va
luu lugng méi chat lanh trong dan ngung bén trong.

V

p

(68)

Qk = ma (ldi _Ieoz) (69)
m, =% (70)
““h—h,
Bu'éc 14: Tinh SMER, COP va hiéu suat say.
SMER = — Twa 71)
comp + fan
cop =2+, 72)
comp

Buéc 15: Tinh toan hé s6 truyén nhiét bén khong khi va
moi chat lanh cho dan bay hoi va dan ngung st dung céng
thic (6), (9) va (19). Tinh toan hé s6 truyén nhiét va gia tri
LMTD cho ca dan bay hai va dan ngung va xac dinh dién tich
bé mat 6ng, canh can thiét ti cong thac(11-13), (20) va (21).

Buéc 16: Tinh chon van tiét luu nhiét va xac dinh tng
cbt ap quat va céng suat yéu cau quat tur cong thic (24),
(28).

Buéc 17: Lua chon mdy nén, dan bay hoi, dan ngung,
tiét luu va quat c6 kich thuéc va céng sudt phu hop tu
catalog cia nha san xuat phu hop véi gia tri tinh toan.

4.3. Dit liéu va két qua tinh toan

Cac md hinh toan hoc trén cta cac thanh phan khac
nhau clia may sdy hé trg bom nhiét sé hiru ich cho viéc tinh
toan thiét k&, mé phong két qua va danh gia hiéu suat cla
may sdy. Quy trinh tinh toan dugc trinh bay cho may sdy
budng c6 su hoé trg clia bom nhiét c6 thé dugc dp dung
trong gidi han cac gia dinh & trén.

Dua trén mé hinh trén, chuong trinh tinh toan dugc viét
trén phan mém EES. Ban tém tat di liéu va két qua tinh
toan cho cac diéu kién khong khi sdy dau vao khac nhau va
cac thong sé vat liéu dugc dua ra trong bang 1 va 2.

Bang 1. Dit liéu thiét ké dugc tinh todn cho cac diéu kién khong khi sdy dau
vao khdcnhau

Nhiét d9, d6 4m khong khi sdy vao | 35°C, 20% | 35°C, 15% | 40°C,15%
Nhiét d b& mit thiét bi bay hai 1, °C 20,53 17,86 | 2035
Nhiét do bé mat thiét bi bay hai 2, °C 10,53 7,859 10,35
Nhiét do bé mat thiét bi ngung tu, °C 40,57 a1 46,81
Ap suét hit, bar 3,6 3,2 35
Ap sudt ngung, bar 11,8 12 13,8
SMER, kg/kWh 1,676 1,379 1,169
cop 6,257 5,685 5,257
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Bang 2. Dit liéu tinh toan véi cac thong o vat liéu khac nhau & cling nhiét do
va dd am cla khdng khi say 1a 40°Cva 15%

Khéi lugng can say cho 5 8

moi mé, kg
Do am ban dau, % w.b 85 70 85

(Dd am cudi 12%)

Thoi gian sdy, h 8 12 8 12 8 12
Luu lugng khong khi yéu | 1158 | 77,18 | 91,99 | 61,32 | 1852 | 123,5
cdu, m*/h
Nang sudt lanh dan BH1|0,2773 {0,1848|0,2203 | 0,1469 |0,4436 | 0,2958
yéu cau, kW
Nang sudt lanh dan BH2| 0,703 |0,4686|0,5585 | 0,3723 | 1,125 |0,7498
yéu cau, kW
Nang sudt nhiét dan| 0,994 [0,6631(0,7903|0,5268 | 1,591 | 1,061
ngung yéu cau, kW
Luu lugng moi chat lanh, | 23,46 | 15,64 | 18,64 | 12,43 | 37,53 | 25,02
kg/h
(ong suat mdy nén yéu| 411 | 275 | 327 | 218 | 658 | 439
cau, W

5. KET LUAN

Cac mo6 hinh toan hoc & trén clia cac thanh phan khac
nhau clla mdt may bom nhiét hd trg may sdy sé hiu ich
cho tinh toan, thiét ké va lua chon cac thanh phan khac
nhau clla mdy say bom nhiét vong kin hoat dong trong
diéu kién téc doé say lién tuc.

Trén co s phan tich cdu tric mét hé théng sdy bom
nhiét hai dan bay hoi da thiét Iap mé hinh toan hoc mo ta
can bang nang lugng va can bang vat chat cla tiing thanh
phan thiét bi trong hé théng sdy bom nhiét.

Da Uing dung thanh céng mé hinh toan hoc dé xéac dinh
cac thong s6 can thiét cho tinh toan thiét ké may say bom
nhiét hai dan bay hoi. Mé hinh toan hoc chi tiét dé xuat
trong bai bao cho phép ing dung trong tinh toan hé théng
say bom nhiét tai cac diéu kién sdy khac nhau.
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