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ABSTRACT

Controlling single-stage cold storage using a refrigeration cycle with R22
refrigerant often faces some difficulties such as stabilizing the cold storage
temperature and superheating the refrigerant vapor back to the compressor.
Therefore, this study proposes a solution for stable control of cold storage
temperature and superheating of refrigerants based on the PID (A
proportional integral derivative controller) algorithm integrated into PLC
(Programmable Logic Controller). The HMI (Human machine interface)
screen was used to monitor and control the temperature. In this case, the
refrigerant suction pressure signal back to the compressor is interpolated and
compared with the temperature on the surface of the refrigerant suction pipe
to the compressor, thereby giving rule opening and closing of the heat
exchanger. The results have shown that the PID controller ensures the desired
cold storage temperature stability (-9°C to -11°C), but the low superheating
can cause the compressor to flood back. Therefore, the refrigerant vapor
superheat will be controlled within a safe range in the next study.

TOM TAT

Diéu khién kho lanh 1 cdp sit dung chu trinh khé véi méi chat R22 thwong doi
mat voi mot sd kh6 khan nhuw 6n dinh nhiét @ kho lanh va do qua nhiét hoi
moi chdt hiit vé mdy nén. Do dé nghién civu nay dé xudt giai phap diéu khién
on dinh nhiét dp kho lanh va ¢ qud nhiét ciia méi chdt duwa trén gidi thudt
PID (A proportional integral derivative controller) dwgc tich hgp trén PLC
(Programmable Logic Controller) két hop vdi viéc dong mé binh hoi nhiét.
Man hinh HMI (Human machine interface) dwoc ding dé giam sdt va diéu
khién nhiét dg. Trong truong hop nay, tin hiéu dp sudt hoi méi chat vé may
nén dwgc ngi suy va so sanh voi nhiét do trén bé mat éng dén méi chat trén
ong hit méi chat vé mdy nén, tinh ra dg qud nhiét hé thong lanh, tir @6 dwa ra
quy ludt déng mé binh hoi nhiét. Két qua nghién ciru d chi ra rang, b diéu
khién PID dam bdo én dinh nhiét dé kho lanh mong muén (-9°C dén -11°C)
nhung dg qud nhiét thap cé thé gdy ngdp dich mdy nén. Do do trong nghién
cieu nay, dg qud nhiét hoi méi chat sé dwoc kiém sodt ndm trong gidi han an
toan.
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1. GIOI THIEU

Viét Nam la nudc néng nghiép, cac mat hang
xuit khau chu yéu la: gd, rau qua tuoi, cao su, hd
tiéu, gao, thiy hai san, cac san pham rau cu qua qua
ché bién,... Bé dam bao chat lugng san pham khi
xuét khau thi khau so ché, bao quan déng vai tro hét
suc quan trong. Trong d6 dung bién phap trir dong
dé bao quan dugc xem la phuong phap co ban nhat.
Ngoai ra, sdy thang hoa giup vat li¢u say giam do
4m dén gia tri bao quan, phuong phap nay giup ham
lwong chat dinh dudng dugc gitr ¢ muc cao nhét.
Dic biét, 1a mau sic san pham hau nhu khong doi so
vé6i san pham tuoi, 6 thé ap dung véi cac loai néng
san nhu: khoai lang, mit, chubi, cac loai rau an l4,...
(Cuong & Tan, 2018). Nhung quan trong nhat 1a
trong linh vyc ché bién thuy hai san xut khau, viéc
bao quan thity hai san & nhiét do thap 1a rat can thiét.
O Viét Nam, hién tai hau hét cac nha may ché bién
thiy san diéu sir dung hé théng lam lanh st dung
may nén hoi dé bao quan luu kho trudc ché bién va
cép dong sau khi ché bién thanh pham. Do d6 dién
nang tiéu thu trong hé thong lanh chiém 85% lwong
dién tiéu thu cia nha may (Hoang, 2016). Viéc van
hanh hiéu qua hé thong lanh s& gop phan giam dién
nang tiéu thu, ha dugc gia thanh san pham, tang tinh
canh tranh khi dua ra thi truong. Qua trinh lam lanh
san pham 1a qua trinh lién tuc, néu xay ra van dé lam
gian doan viéc 1am lanh anh huong rat Ion dén chét
lwong san pham (Hoang, 2016). Van dé dat ra 1a lam
sa0 van hanh vira an toan vira tiét kiém nang luong
n6i chung va dién nang néi riéng. Dé thyc hién dugc
cong viéc d6 thi ngudi van hanh phai ¢6 kién thic
vé k¥ thuat lanh co ban, dong co dién khong dong
bo.

Hé théng lanh co cac phuong phéap diéu khién
dira vao dic tinh co cua dong co dién khong dong
b6, dua vao cac thiét bi hé théng lanh dé diéu khién.
Trong hé thdng lanh thiét bi tiéu thu dién niang 16n
nhat 13 may nén, va may nén ciing 1a mét trong
nhitng thiét bi quan trong nhat cua hé thdng lanh
(Diing & Diing, 2009).

Céc phuong phap diéu khién may nén co ban
dugc sir dung chu yéu: Cai thién dic tinh dong co
dién nhu ting hé s6 cong suit cua ludi dién, diéu
khién dong co theo trang thai c6 phan hdi (Hién va
ctv., 2019). Piéu khién may nén theo phu tai nhiét
nhu didu khién ON/OFF, diéu khién nhay cép, diéu
khién lién tuc (Loi, 2010). Diéu khién dong co dya
trén bo diéu khién PID doi hoi ngudi van hanh co
kinh nghiém dé cai dat théng sé Kp, Ki va Kd. Do
d6, mot sb trong nghién ciru sir dung bo didu khién
bo diéu khién mo (Fuzzy control) dé diéu khién doi
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tugng trén. Nhirng phuwong phap dé xuét & trén chi
dap ung duoc nhiét do bay hoi dat theo yéu cu,
nhung chua deé cap den mbi quan hé gitta dp suat hut
vé may nén vé6i tan sb dién cap cho dong co dién
mdy nén. Cau hoi dat ra 1a ‘Véi mai gid tri tan so
dién cdp cho dong co mdy nén thi ap sudt méi chdt
hiit vé mdy nén la bao nhiéu?”.

Chu trinh lanh str dung cho hé théng 14 chu trinh
kho nén 1 cap, hoi mi chat khi hiit vé may nén phai
12 hoi bao hoa kho hoan toan. Tuy nhién van con
mot lwong long bi cudn khi may nén hut vé gay ra
hién tuong ngéap dich may nén (lam cho may nén pit
tong bi va dap thuy lyc, dau bbi tron bi dong mat
kha nang boi tron) day 1a mot van dé hét sirc nghiém
trong trong qua trinh van hanh hé thong lanh. Dé
khic phuc tinh trang trén, khi thiét ké nguoi ta gan
thém binh hdi nhiét vao hé théng dé 1am lanh long
moi chat trude khi vao tiét luu va 1am qua nhiét hoi
truéc khi vé may nén. Theo tinh toan thi nhiét do
qué lanh, qua nhiét At = (5+10)°C.

Tuy nhién, trong hé thdng lanh nay sir dung tiét
lwu diéu chinh lvu luong mdi chat do cam bién nhiét
duogc dit bén ngoai dudng hut may nén. Do sy ton
thit ap suat & dan bay hoi, may nén hoat dong ¢ téc
d6 cao 1am cho luu lwong maéi chét cap cho may nén
khong du, dan dén may nén hoat dong non tai giy
nén hién tugng tén that (Diing & Diing, 2009).

V6i cac hé thdng lanh thong thuong tai Viét
Nam khi van hanh ding quy trinh, bao dudng hop
1y ¢6 thé giam chi phi ning lugng tir 15% trg 1én,
gitp cho doanh nghiép tang kha ning canh tranh va
giam phat thai khi nha kinh (Deng et al., 2021).

Hon nita, trong qué trinh didu khién hé thong
lanh, phan 16n cac nghién ctu chi tap trung vao dbi
tuong diéu khién 12 nhiét d6 kho lanh ma chwa quan
tam dén d6 qua nhiét cua hé thdng lanh. Diédu khién
bing phuong phap ON/OFF may nén tuy d& thuc
hién, nhung d6 chinh xac thap, nhiét do kho lanh
khong 6n dinh (Hoa, 2007). Phwong phéap diéu khién
PID, khi tham s6 cua qué trinh diéu khién thay doi
thi cac thong s6 cua bo diéu khién PID can phai dugc
tinh toan cai dt lai va nguoi ding phai c6 hiéu biét,
kinh nghiém t5t mai co thé tim duoc cac gia tri caa
cac tham sb nay, day l1a han ché cua bo diéu khién
PID. Thém vao d6, viéc st dung chi s nhiét do lam
dbi tuong diéu khién chua thyc sy chinh x4c trong
khi hé thong lanh hoat dong thi mdi lién hé gitra ap
Suit va nhiét c6 mdi quan hé chat ché.

Dé van hanh hé théng lanh tiét kiém dugc niang
lwong c6 thé ap dung cac phuong phap tich trix nhiét
luong thua (nhiét am) dudi cac dang dung méi luu
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trit nhu glycol (Thuan va ctv., 2018), dong bang
CO2 (Wu et al., 2018) hogc ciing c6 thé chon 1ap
duong dng din moi chat de dam bao nhiét d6 duoc
on dinh. Ngoai ra, mot s6 ky thuat diéu khién dugc
ap dung dé lam giam ning lugng str dung nhung van
dam bao cho hé thng hoat dong an toan (Sakalli et
al., 2017). Bé nang cao tinh hiéu qua khi diéu khién
kho lanh, cac giai phap diéu khién thong minh duoc
ap dung (Bortolini et al., 2019). M6t van dé can luu
¥ nita 1a qua trinh méi chat lanh s6i phu thudc vao
nhiéu yéu t6. Do d6 dé dam bao van hanh vira dat
yéu cau Vira an toan va tiét Kiém nang luong 1a van
dé rit quan trong trong hé théng lanh. Do d6 giai
phap diéu khién kho lanh bang phuong phap 6n dinh
d6 qua nhiét vira dam bao nhiét 6 kho lanh vira dam
bao an toan khi van hanh hé thng nay. Trong
nghién ctru hién tai, bo diéu khién PID két hop voi
logic mo dugc tich hop trong PLC S7-1200 dya trén
ngon ngir Cap cao SLC (Structure control language)
dé dleu khién 6n dinh nhiét d6 kho lanh duoc dé
xuit. Bong thoi, cac bo didu khién truyén théng
khac nhu PID dwoc ding dé ddi sanh véi giai phap
dé xuat.

2. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap va diéu kién nghién ciru

Phuong phap nghién ctru dugc su dung dé thuc
hién dé tai: Lam thuc nghiém ghi nhan lai mét s6
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thong s6 dau vao (tan sd, nhiét do, ap sut,..
Phuong phap so sanh, doi chiéu khi van hanh.

s

Thiét bi, cong cu dé thuc hién dé tai: Kho lanh
cong suét 3 tan, bién tan 3kW, PLC S7-1200, man
hinh HMI Wecon PI8014-R, cam bién ap suét, cam
bién nhiét 6 va cac vat liéu phu trg khac.

Céc phan mém sur dung: Phan mém I4p trinh
Siemens (TIA Portal VV15), phan mém thiét ké man
hinh HMI Wecon.

Thuc nghiém nay 14 hoan thién t6i wu diéu khién
mot mo hinh kho lanh c6 cong suat 3 tin vai cac yéu
cau sau: (i) tw dong 6n dinh duoc ap sudt hut vé may
nén tranh dugc truong hop ngap dich may nén khi
moi chét lanh chua s6i hét do tiét luu didu tiét qua
dan bay hoi qua nhiéu hoic giam téc d6 may nén t6i
muc toi wu khi méi chat lanh bi qua nhiét hoi moi
chat, (ii) so sanh nhiét d6 kho lanh va d6 quéa nhiét
van hanh & co ché PID trén S7-1200 véi co ché van
hanh 6n dinh d6 qua nhiét.

2.2. Liap dat h¢ thong lanh

Lp dat hé thong duong dng din moi chat va hé
thong diéu khién kho lanh theo (Hinh 1), cho h¢
thong hoat dong nap moi chat lanh R22 va chuan cac
thong s6 theo yéu cau.

Hinh 1. So @6 két ndi dwong 6ng kho lanh

1: May nén
3. Van tiét luu nhiét

8. Binh tach long

10. Binh tach dau
12. Van dién tur 2
14. Mdt gas

5. Bom nwoc
7. Binh héi nhiét

Nguyén 1y hoat dong cia hé thén‘g lanh, dya vao
d6 qua nhiét cua kho lanh, tin hi¢u dieu khién s& xuat
ra dé dong, mo van dién tu 1 va van dién tu 2. Moi
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9. Bong hé do ap sudt
11. Van dién tir 1
13. Phin loc

2: Binh nhung tu
4. Dan bay hoi
6. Thap giai nhiét

chat lanh s€ thay d6i chiéu chuyén dong trude khi
vao van tiet luu. Trong truong hop, d qua nhiét 16n
hon 5°C thi méi chat sau ngung tu (2) s& di qua van
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dién tir 2 (12) vao van tiét luu (3). Véi truong hop
nguoc lai, 6 qua nhiét nho hon 5°C thi moi chat
lanh trude khi vé nén can dugc 1am nong (qua nhiét
moi chét), khi d6 méi chat lanh sau ngung tu (2) s&
di qua van dién tir (11), di vao binh hdi nhiét (7) 1am
néng moi chat sau khi bay hoi (4) truéc khi vé may
nén.

Hinh 2. B tri thiét bi bén ngoai ti dién
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Hinh 3. B6 tri thiét bi bén trong ti dién

Lip dat ta dién didu khién hé théng. Dya vao
thong ké cac thiét bi can co dé phuc vu diéu khién
kho lanh, tién hanh bd tri cac thiét bi vao tu dién
theo vi tri va yéu cau cua ting thiét bi nhu (Hinh 2,
Hinh 3).

2.3. Viét chwong trinh diéu khién

Dua vao nguyén ly diéu khién & (Hinh 4) tién
hanh viét chuong trinh diéu khién trén PLC S7-1200

Modbus
’ l HMI (Wecon)
PI8014-R
. 4420 mA PLC
bifntdn |« Aoy S7 - 1200
x 420 mA
[ 4+20mA
Dy tinh higu cdm
oo tinh hifo &p g,
solt Wellooa 4+20mA bia nhigt 83 PT100

..............

Hinh 4. So db diéu khién kho lanh
2. Binh tach long 7. Thap gidi

1. May nén 6. Binh ngung tu
3. Binh hoi nhiét 8. Van dién tir 2

5. Kho lgnh 10. Bom nuoc
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4. Van tiét leu

9. Van diéen tr 1
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Diéu khién bang phuong phap PID thi tin hiéu
cip cho van dién tir 2 (8) luén mo. Cam bién nhiét
d6 dat tai kho lanh truyén tin hiéu vé PLC, tai day
PLC sé so sanh nhiét d6 kho lanh dat dugc véi nhiét
d6 cai dat, xuét tin hiéu diéu khién cho bién tan, cip
tan sb dién cho dong co may nén cho dong co may
nén hoat dong.

Diéu khién bang phuong phap 6n dinh do qua
nhiét. May nén van hoat dong theo tan sé PID do
bién tan cip, van dién tir 1 (9), van dién tir (8) dugc
dong mo theo d6 qua nhiét. Cu thé, do qua nhiét lon
hon 5°C thi van dién tir 2 (8) mé&, do qua nhiét nho
hon 5°C thi van dién tir 1 (9) mé.

2.4. Xac dinh 4p suat hut theo tan sé dién

_ Xac dinh dugc ap suét hut cia may nén & cic tan
s0 dién khac nhau, tién hanh noi suy ra nhiét 6 méi
chat lanh dugc hut vé mdy nén. Tir d6 tinh dugce do
qua nhiét caa hé thong. Dua vao d6 qua nhiét dé thuc
hién l1énh dong, md binh hoi nhiét.

Dic thu h¢ thong kho lanh 1a nhiét d§ bay hoi
cua mdi chat phu thuge ap suat bay hoi, do d6 dé qua
nhiét can thuc nghiém va tinh toan lai bg diéu khién
cho phu hop.

Sau khi két néi va nap chuong trinh dé diéu
khien sé tien hanh thu thap cac so co ban dé lam co
SO cap tin hiéu dau vao cho chuong trinh diéu khién.

Thu dit liéu khi nhiét do kho (tno) 16n hon -10°C

Bang 1. Théng s6 vAn hanh tkno>-10°C

STT  f(Hz)  po(bar) tav(°C) tiho(°C)
1 50 1.2 24.1 18.7
2 45 1.2 14.5 6.7
3 40 13 11.1 2.9
4 35 15 8.4 -0.7
5 30 1.7 5.6 -3.7
6 25 2.0 33 6.2
7 20 2.2 1.8 7.7
8 15 2.4 1.1 -8
9 10 3.3 1.1 7.3

Trong do:

f(Hz): Tan sé dién déng co

po(bar): Ap sudt hiit vé may nén

tav(°C): nhiér dg bé mdt ong trén dwong vé mdy nén

tmc(°C): nhiét @6 méi chdt lanh trén dwong vé mdy
nén

tgn(°C): d6 qua nhiét cua kho lgnh
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T gia tri ap s’uéit hut vé& may nén Py ta tra do thi
Igp-h caa mdi chat R22 x4c dinh dugc nhiét do bay
hoi tai thoi diém dang do ap dung (cong thurc 1).

tmc = 0,69896p3 — 7,67184p +
35,0781y — 69,6291 (1) ton =
tdv -

()

Tir nhiét d6 bay hoi ciia méi chét lanh va nhiét
d6 trén bé mat ong din moi chat trén duong hit vé
may nén tinh dugc d6 qué nhiét hé théng bang (cong
thirc 2) cho két qua nhu sau:

th

Bang 2. P qua nhiét khi vin hanh tkn>-10°C

f Po tme tav tgn tiho
(Hz) (bar) (°C) () (¢ C)
50 12 -37 241 611 18.7
45 12 -37 145 515 6.7
40 1.3 -35 11.1 46.1 2.9
35 15 -32 84 404 -0.7
30 1.7 -29 56 34.6 -3.7
25 2.0 -24.3 33 276 -6.2
20 2.2 -22.4 18 242 -1.7
15 2.4 -20.2 1.1 213 -8
10 3.3 -12 1.1 131 -7.3

Qua Bang 1, Bang 2 nhan thay rang khi giam tan
so dién:

— Ap suat hat moi chit ting, trong khi 4p suit
nén giam lam cho ty SO nén ciia may nén giam.

— Do nhiét do cia kho lanh chua dat dén
ngudng cai dit (-10°C) nén d6 qua nhiét hé thong
I6n hon 10°C.

— Nhiét df cua kho dugc duy tri ¢ tan s6 15Hz,
khi d6 mdy nén hoat dong véi tan s6 16n hon 15Hz
thi cong suat lanh 16n hon tai nhiét caa kho.

— Hiéu dién thé cip _vao dong co giam dan
trong khi dong dién tang dan 1én.

Dit ligu nhiét do kho lanh (tkno) Nhé hon -10°C
nhu ¢ Bang 3 va d6 qua nhiét cia kho lanh nhu &
Béang 4

Bang 3. Thong s6 vin hanh tkno<-10°C

STT f(Hz) _ po(bar) tav(°C) tkho(°C)
1 50 1.2 -2.2 -2.2
2 45 1.2 -2.7 -2.7
3 40 1.3 -3.6 -3.6
4 35 15 -4.6 -4.6
5 30 1.7 -6 -6
6 25 2 -135 -13.5
7 20 2.2 -17.8 -17.8
8 15 2.4 -16.6 -16.6
9 10 3.3 -11.6 -11.6
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_Két qua thuc nghiém ¢ Bang 3 va Bing 4 cho

thay khi giam tan s6 dién:

— Ap suat hit moi chit ting, trong khi 4p sut
nén giam lam cho ty SO nén ciia may nén giam

— Nhi¢t do kho lanh nhé hon nhiét d¢ cai dat (-
10°C), h¢ thong van hanh qua nhiét trong dai tan so
(50+25Hz), vén hanh an toan trong dai tan so
(25+20Hz) va van hanh am trong dai tan s6 nhé hon
20Hz

— Nhiét do cua kho duogc duy tri ¢ tan s6 25Hz,
khi d6 may nén hoat dong vai tan s6 I6n hon 25Hz
thi cong suat lanh 16n hon tai nhiét caa kho.

— Hiéu dién thé cip _vao dong co giam dan
trong khi dong dién tang dan 1én.

==
=
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Bing 4. P qua nhiét khi van hanh kho<-10°C

f po tme tav tgn tino
(Hz)  (bar) (°C) (e (© (S
50 1.2 -37 -2.2 348 -10
45 1.2 -37 -2.7 343 -12
40 1.3 -35 -3.6 314 -13.7
35 15 -32 -4.6 274 -15.1
30 1.7 -29 -6 23 -16
25 2 -24.3 -135 10.8 -16.3
20 22 -224 -17.8 4.6 -16
15 24 -20.2 -16.6 3.6 -15.3
10 3.3 -12 -11.6 0.4 -10.3

3. KET QUA VA THAO LUAN
3.1. Van hanh & co ché PID trén PLC S7-1200

_Khi két néi phan cang hé thong theo yéu cau,
viét chuong trinh va nap vao PLC dé hoat dong

Db thi nhiét d (°C)

— Nhiét do kho lanh
—— Nhiét d¢ cai dat

500 1000

500 2000 2500

Thoi gian (s)

Hinh 3. Nhiét d9 kho lanh van hanh & co' ché PID

Dua vao d6 thi nhiét do két luan rz‘“mg do vot 16
0.8 (-10.8/-10), thoi gian xac lap 1000 gidy.

Nhiét do cua kho lanh dugc duy tri 6n dinh sau
khoé}ng thc‘yiogian van hanh. Nhiét d6 kho dwoc duy
tri gan nhu 6n dinh.

15 T

N
10 i

\

Khi d6 @6 qua nhiét kho lanh dugc mé ta nhu
Hinh 4.

D6 thi dd qué nhiét
T T

D¢ qua nligt |

5 i

\

P§ qua nhiét (°C)

A WW*WM — -

-5
0 500 1000

1
1500 2000 2500
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Qua két qua thuc nghiém & Hinh 3, Hinh 4 cho
thiy mac du nhiét 6 kho lanh khi van hanh rat 6n
dinh, tuy nhién d6 quéa nhiét hé théng nho hon gidi
han cho phép, c6 thé xay tinh trang ngap long khi
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van hanh. Pay 1a yéu t6 rat quan trong dé dam bao
van hanh an toan trong kho lanh.
3.2. Van hanh & co ché 6n dinh dd qua nhiét
Chuyén ché d6 qua chuong trinh van hanh on
dinh d6 qua nhiét dat duoc két qua sau:

PO thi nhiét d (°C)

-7 T
——Nhiét d6 kho lanh
—— Nhiét d¢ cai dat
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Hinh 6. P9 qua nhiét van hanh & co ché 6n dinh d9 qua nhiét

Nhin chung nhiét d¢ cua kho khi dat gia tri cai
dat thi van c6 dao dong trong bién do nho.

Do qua nhiét cua hé théng ludn duoc duy tri
trong khoang gi¢i han cho phép, dat theo yéu cau
nghién ctru de ra.

Qua két qua thuc nghiém nhu trén cho thay khi
van hanh & ché d6 PID nhiét &6 kho lanh dwoc duy
tri 6n dinh nhung d¢ qua nhiét thip (van hanh am)
c6 khd nang gy ngép dich cho méay nén. Van hanh
& ché d6 6n dinh do qua nhiét thi d6 qua nhiét duoc
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duy tri trong gi¢i han cho phép nhung nhiét d6 kho
khong 6n dinh.

Béang 5. So sanh cac co ché diéu khién

Ché d¢ van PID On dinh d§
hanh qua nhiét
Nhiét 46 kho On dinh Khéng 6n dinh
D0 quéa nhiét Van hanh im On dinh

Tuy nhién trong qua trinh thyc nghiém kho lanh
su dung mdy nén pit tong dé 1am lanh, khi hé théng
hoat dong & tan s6 nho hon 15Hz, toc do chuyen
dong cua pit tong nho hon quéan tinh chuyén dong
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cuia hé thong 1am cho méay nén bi rung lic manh. Mt
khac khi chuyén dong & toc do thap thi do léch ap
suét giira Px va Ponho nén kha ning boi tron cho pit
tong khong dat.

. Tir két qua do dat thuc té, nghién ctu cho thay
rang:

Nhiét db (°C)
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So sanh nhiét d6 diéu khién khi sir dung phuong
phap PID va phuong phép 6n dinh d6 qua nhiét &
(Hinh 7). Nhiét d6 kho lanh sau thoi gian hoat dong
thi phuong phap diéu khién sir dung bo PID, 6n dinh
hon rat nhiéu so véi phuong 6n dinh d¢ qua nhiét.
Tuy nhién, Diéu khién bang phuong phap 6n dinh
d6 qua nhiét, nhiét d6 kho lanh c6 dao dong, nhung
van nam trong giéi han cho phép (-9°C + -11°C).

D{ thi nhiét do (°C)

T
——Nhiét d6 chay PID

Nhiét do chay on dinh nhiét
—— Nhiét d6 cai dat

1500 2000 2500

Thaoi gian (s)

Hinh 7. So sanh nhiét d giira hai phwong phap diéu khién

Tir (Hinh 8) nhan dinh ring, d6 qua nhiét cua
phuong phap diéu khién sir dung PID sau thoi gian
van hanh, thi d§ qua nhiét nhé hon gidi han cho phép
(5+10)°C, diéu nay lam cho may nén ngap dich rat
nguy hiém. Phuong phap diéu khién nhiét d6 kho
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lanh bang cach déng ma binh hoi nhiét theo do qua
nhiét, giup kiém soat dugc do qua nhiét 6n dinh
trong giGi han cho phép. Van hanh kho lanh bang
phuong phap nay gitp kho lanh van hanh an toan
hon.

Do thi do qua nhiét
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— D6 qua nhiét
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Hinh 8. So sanh dd qua nhiét giira hai phwong phap diéu khién

4. KET LUAN VA KIEN NGHI
4.1. Kétluan
Khi sir dung b diéu khién PID thi nhiét d6 kho

Iaphh rat 6n dinh, tan sé dién cp cho dong co thay
d6i va duy tri theo nhiét @6 kho lanh, nén gitp hé
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thdng tiét kiém ning luong hon. Phuong phap nay
chi chu trong 6n dinh nhiét d6 kho lanh, trong khi
van hanh kho lanh c6 nhiéu dbi twong dé 6n dinh.
Do d6 khi van hanh trong thoi gian dai thi d¢ qua
nhiét h¢ thong giam nho hon gidi han cho phép co
thé gay ngap dich lam hu hong méay nén.
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Bo diéu khién 6n dinh d6 qué nhiét tuy nhiét do
kho lanh c6 dao dong hon so véi phuong phéap diéu
khién PID, nhung gia tri dao dong khong 16n. Dic
biét phuong phap nay gitip hé thong luon van hanh
v6i d6 qua nhiét 6n dinh trong giéi han cho phép.

4.2. Kién nghi

) D'é khéc phuc tinh trang may nén hoat dong & tan
s0 thap gay ra hién tuong rung lac va pit tong khong
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