SCIENCE - TECHNOLOGY

NGHIEN CU'U THIET KE HE THONG KHU AM
TRONG SAY LANH DIEU KHIEN BANG CAREL

RESEARCH AND DESIGN CAREL CONTROL DEHUMIDIFICATION SYSTEM

TOM TAT

Viét Nam 1a nudc c6 khi hau nhiét d6i gié mia, quanh nam ndng dm. Véi
diéu kién nhu vay nhiéu cong trinh, kho bdo quén, luu trit cn dugc hit dm,
nhiéu sén phdm ndng nghiép, cdng nghiép, thuc pham, duoc liéu, ... can dugc
sdy kho. Nghién ctu nay nham muc dich ndm viing quy trinh tinh todn hé thdng
khir am va thiét ké hé théng diéu khién st dung thiét bi diéu khién Carel trong
diéu kién Viét Nam, nham st dung hiéu qua va tiét kiém nang lugng dién. Két
qué thit nghiém cho thdy thiét bi hoat dong n dinh va hiéu qua.

Tir khod: Hé thong sdy, phuoing phdp khirdm, diéu khién Carel.

ABSTRACT

Vietnam is a country with a tropical monsoon climate, all year round hot and
humid. With such conditions, many works, storage warehouses, storage need to
be dehumidified, many agricultural, industrial, food, medicinal products,... It
needs to be dried. This research aims to master the process of calculating
dehumidification systems and designing control systems using Carel control
equipment in Vietnamese conditions, in order to use efficiently and save
electrical energy. The test results showed that the device worked stably and
efficiently.
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1. GIGI THIEU

Hién nay nhiéu san pham chi yéu phai nhap ngoai nhu
cac loai keo Chocolate, keo Jelly, keo Carament..., gan day
dugc san xuat trong nudc vai day chuyén cdng nghé nhap
khau tUr nudc ngoai [7]. Tuy nhién viéc sdn xuat cac san
pham trén trong diéu kién Viét Nam thudng gap kho khan,
nhat la vé mlua mua va khi tréi ndm can phai trang bi thém
may hat &m kiéu hap phu. Theo quan diém tiét kiem dién
nang va kinh phi dau tu, qué trinh hit 8m va sdy & nhiét do
thap néu st dung cac may hat &m hap thu khéng hap li vi
phai tén dién nang dé hoan nguyén chat hat am va trong
qua trinh hoan nguyén sé lam néng khong khi réi lai ton
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nang lugng va kinh phi mua sdm may lanh dé ha nhiét 4o
cUa chinh khéi khéng khi dé [8].

Bai bao nay dua ra phucng an tinh toan, thiét k& hé
théng khit am dung trong sdy nhiét dé thap bang may lanh
nén hoi. Nhom nghién ctu hy vong két qua clia dé tai nay
c6 thé dugc xem 13 tai liéu tham khao dang tin cdy dé thiét
ké cac loai thiét bi khir §m, sdy lanh tuang tu.

2. THIET BI DIEU KHIEN CAREL

Pé thay thé cac thiét bi dong cit thd cong théng
thudng ta st dung b lap trinh Carel.

Carel Pco compact la bd diéu khién c6 thé 1ap trinh. N6
bao gém bo diéu khién cé thé 1ap trinh, man hinh hién thi,
cac cng két néi vao ra. Pco Compact linh hoat cho tat ca
cac loai iing dung va yéu cau trong linh vuc HVAC / R, c6
thé dé dang st dung dé 1ap trinh diéu khién thiét bi lanh
hodac diéu hoa khéng khi.

Hinh 1. Carel Pco compact
3. MO HINH TOAN THIET BI SAY

Ddan lanh

Hinh 2. So d6 nguyén ly hé thong say
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CONG NGHE
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Hinh 3. D4 thi I-d qua trinh sdy

- Ché d6 say hoi luu toan phan dugc thuc hién theo so
do thiét bj trén hinh 2 va trang thai tac nhan sdy thay ddi

trén d6 thi I-d nhu hinh 3[1].

d (kgdm/kgkk)

- Trong HTS héi luu toan phan, m trong VLS dugc TNS
mang di va thai vao méi trudng dudi dang nuéc ngung &

Dan lanh.
3.1. Mé hinh toan hé théng khir am
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Hinh 4. D4 thi I-d bi€u dién qua trinh lam lanh khit dm
- Luong nhiét hién dan bay hai can cung cap

LGt -t)
" 3600
- Lugng nhiét n dan bay hai can cung cap
h.L,.(d,—d,)
* T 3600

- Téng lugng nhiét dan bay hoi can cung cap
Q,=Q,+Q,
- Tacé d;=d, va @ =100 (%)
- Ap suat bao hoa tai diém dong suong la:
d

Pe: = 0,621+ d, )9,
- Mit khac:
4026,42
—exp(12 - 22042
Pus = expl 235,5+t,

- Ta suy ra dugc t, (°C)
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- Nhiét dé bay hoi ctia méi chat: t,=t, - 10°C
- Chon nhiét d6 ngung tu la t, (°C)

- Dua vao d6 thi logp-h ta tra dugc

t,(°C) ¥ p, (bar)

t, (°C) 2 py (bar)

- Ty s6 nén:

[

P,

- Lya chon chu trinh 1 cap

m=

- Nang suat lanh riéng: g,=h, - h,
- Luogng méi chat di qua dan:
Q,
%
- Lugng nhiét thai Q,: Q.= m.(h, - h,)
- Cong nén N;: N, =m.(h, - h,)

m=

- Hé s6 lanh :

»

Pk 17===="""3
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Hinh 5. Chu trinh 1 cdp
« Tinh chon may nén:

- Dya vao dé thi logp - h ta tra cac thong s6 va tinh

dugc nang suat lanh riéng tiéu chuan q,,. [5]:
Qotc = h1 - h4
- Nang suét lanh riéng thé tich:

— Yot
\'

At

1
- Ta tinh dugc nang suat lanh tiéu chuén:
Q, =V-Aa,
- Ndng sudt lanh quy d&i cia may nén:
A v
QoMN = ()otc'_'q_o'i
tc qotc V1

S6 may nén chon:

(13)
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3.2. Mé hinh toan ctia hé théng say khéng khi 4.1. Thiét ké hé théng diéu khién va mé hinh thuc té
- Thiét ké phan mém diéu khién trén PLC Carel bang
| (kJ/kakk)
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+) Luu dé chuong trinh diéu chinh dé dm:
2
..
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t
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Hinh 6. Qué trinh d6t ndng TNS trén do thiI-d

- Nhiét lugng can thiét dé sdy khong khi tir diém 1 1én
diém 2:

Q, =L,.(,-1) (18)
Nhiét lugng thuc cla dién tra
Q
QDT =— (1 9)
n

vGi n = 0,8 la hiéu suat cta dién tré
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Hinh 7. Giao dién phan mém tmn
4. THIET KE MO HINH SAY THUC TE
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Hinh 8. He thdng sdy nhit do thép Hinh 10. So d6 mach diéu khién

S611.2021 e Tap san SINH VIEN NGHIEN CUU KHOAHOC | 15



CONG NGHE
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Hinh 12. Thiét ké giao dién trén HMI
4.2. Thuc hién thi nghiém

D& hiéu chinh dugc két qua mét cach chinh xac nhat c6
thé, chung t6i sé tién hanh thi nghiém say thi 200g Ca rét
trén hé théng da thiét ké trong 3 diéu kién nhiét do 35°C;
40°C va 45°C.

Diéu kién moi trudng say:

- Nhiét do phong thi nghiém t,=26°C

- D6 dm phong @, = 60 %

- D6 8m ban dau ctia VLS = 90 %

Nhiét dé, dd am va téc dé tac nhan sdy dugc cai dat trén
thiét bi theo yéu cau cdng nghé, cac théng s6 qua trinh
dugc ghi lai 15 phat/lan. Qua trinh sdy sé két thuc khi gia tri
khéi lugng vat liéu sdy khéng thay déi & 3 1an can lién tiép.
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4.3. Két qua va thao luan
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Hinh 13. D4 thi nhiét d6 - d am TNS 6 nhiét d6 35°C
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Hinh 14. Butng ddc tinh sdy 6 nhiét do 35°C
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Hinh 15. D6 thi nhiét d - o 4m TNS & nhiét do 40°C
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60 5. KET LUAN

50 T n o Ty Bai bao da trinh bay két qua nghién ctu vé lap trinh tinh
40 toan hé thong va thiét ké, ché tao mé hinh hé théng khit
30 am dung trong sdy nhiét d6 thap ng dung bd PLC Carel dé

lap trinh diéu khién gidm sat nhiét d6 va dé6 am tac nhan

Nhiét d6 - D6 am

2R R i sdy. Hé théng hoat dong 6n dinh, van hanh don gian.
0 ~Nhiétdo¢ -+-Do am TNS
0 100 200 300 400 —_— -
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- G ché do sdy 45°C thi VLS chi mét 6 gid dé tach duoc
lugng &m ra khoi VLS, thay vao d6 & ché d6 35°C thi mat tan
11 gid dé tach dugc dm ra . Vi thé nhiét do sdy ciing anh
hudng rét 16n dén qua trinh sdy.

- Gia tri nhiét d6 va dé &m luén dugc gilr 6n dinh véi su
sai s6 nhat dinh trong suét qua trinh sdy lam cho qua trinh
say diénra 1 cach én dinh.
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