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1. MO PAU

1. Bai viét dé cap:

- Diéu khién, tv ddng hdéa hé thong diéu hoa khong
khi dwa theo nguyén ly Lanh.

- Tac déng cua lap trinh diéu khién dén thlr nghiém
hiéu suat nang luvong

2. Baiviét khéng dé cap:

- Tinh toan hiéu qua nang luvong

- CAu tao board mach diéu khién.

- Hé théng diéu khién trung tdm



Phan 1: 10 DIEM NUT NHIET DO



BANG PHAT MINH MAY LANH DAU
TIEN CUA PERKINS NAM 1834
Ga lanh Ia Ete (Ether)
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BRITISH PATENT 06,662
Lo
JACOB PERKINS, GRANTED 1834,

(N What Iclaim {8 an arrangement

CONDENSER whereby I am enabled to use

LzEFRSGERATm volatile fluids for the purpose
,,,,,,,,,,,,, ) of producing the cooling or
I freezing of fluids, and yet at
Ay -~ the same time constantly con-
= y densing such volatile f{iuids,
e e o =4 1\ e and bringing them again and

.................... again into operation without
waste,




MAY DA CHAY BANG SUC NGUOI
& An D6 nam 1912 ga lanh éte




M43y da (hoan toan kin) chay bang strc ngudi: Thiét ké: Audiffren

Singruen do Hang Brown Boveri ché tao, MC SO2. a. Binh ngung;

b. DGi trong; c. Nuwdc lam mat; d. Dau bdi tron; e. Cai gat dau; f.
Long SO2 nguwng; g. Binh soi; h. Nwdc mudi
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RICHARD MOLLIER (1863-1935) ngusi birc 12 nguai dau tién thir

nghiém xac dinh tinh chat nhiét dong cda cac ga lanh (do p,v,(p),t bang thuc nghiém, tinh
ra entanpy h, entropy s) va xay dwng d6 thi lgp-h ndm 1912 & Dai hoc Ky thuat Dresden.




10 BIEM TREN MAY DH cO ONG MAO

Gi6 lanh vao Gi6 nébng ra
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10 DIEM TREN MAY CcO VAN DAN NO NHIET
(trang 64 sach Stra chita Tu lanh va DH gia dung)

Gi6 lanh vao Gi6 nong ra
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Gid vao
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10 DIEM TREN MAY DH BIEN TAN VAN EEV
v&i 5*2 cam bién nhiét 6

Gio lanh ra Gi6 néng ra
oA 1 B e
Van dan ng i i 'Iy MPS Ji
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- Nd6 6ng xa ty Srrrrrrrros trrirrrooolr bién tan
(D6i vai nilaanenAIc'm'co thé T 10
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10 DIEM CHUAN TRONG MACH LANH
(Chuan nhiét d6 ngoai nha 35°C; trong nha 27°C)

1

Van dan no

—

Gi6é lanhra

Q Quat

Dan sbi

Dan ngung

Gib6 nébng ra

y 8

£ 4 s
,--’- ............. i O P e e e
e 10
Binh chda 8
Gilé vao Gi6 vao
R22 R410A R32
Vi tri T thai ga lanh
. Pa, bar | t, °C | pa, bar t. °C pa, bar t.eC rpng fhales v
1 19.4 45 30,6 45 31,3 45 LAdng qua lanh
2 5.8 5 9,3 5 9,56 5 Hoi &m
3 5.8 5 9,3 5 9,5 5 Hoi bao hoa
4 5,8 10 9,3 10 9.5 10 Hoi qua nhiét
5 5,8 10 9,3 10 9.5 10 Heoi qua nhiét
6 19.4 80 30,6 80 31,3 90 Hoi qua nhiét
7 19.4 75 30,6 75 31,3 85 Hoi qua nhiét
8 19.4 50 30,6 50 31,3 50 Hoi bao hda
9 19.4 50 30,6 50 31,3 50 Léng_; bdo hoa
10 19.4 45 30,6 45 31,3 45 Lédng qua lanh
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10 DIEM TREN DO THI Igp-h
VOI SH, DSH VA SC

Ning suat nhiét
e

p | 1
Nhiét d6 qué lanh | SC

e

D6 qua nhiét \{a
DSH |

P ..

. L SO
Nang suat lanh L i,

Nhiét do xa

> Do qué nhiét hat SH

" =

h
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NHIET DO, AP SUAT CHUAN TAI 10 BIEM NUT
(Chuan nhiét d6 ngoai nha 35°C; trong nha 27°C)

R22 R410a R32 R22 |R410a| R32
Vi tri P P P Trang thai/Vj tri ga lanh Vitrif T T T Trang thai/Vi tri ga lanh
bar PSI bar PSI bar PSI C C C
1 194 281 | 30.6 | 444 | 31.3 | 454 |Trwdctiétluu 1 45 45 45 |Trwéc tiét luu
2 5.8 84 9.3 135 9.5 138 (Sau Tiét lwu 2 5 5 5 |SauTiét lwu
DPiém chuyén trang thai (Long-Hoi) Pieém chuyén trang thai (Léng-Hoi)
3 5.8 84 9.3 135 9.5 138 |[sang Hoi 3 5 5 5 |sang Hoi
4 5.8 84 9.3 135 9.5 138 |(Ra khaéi dan lanh 4 10 10 10 |Ra khdidan lanh
5 5.8 84 9.3 135 9.5 138 |Trwdc may nén 5 10 10 10 |Trwéc may nén
6 194 281 | 30.6 | 444 | 31.3 | 454 (Sau may nén 6 80 80 90 |Sau may nén
7 | 19.4 | 281 | 30.6 | 444 | 31.3 | 454 |Trwécdan ngwng 7 | 75 | 75 | 85 |Trwécdanngung
Diém chuyén trang thai Hoi sang (Ho'i- Di€m chuyén trang thai Hoi sang (Hoi-
8 19.4 281 | 30.6 | 444 | 31.3 | 454 |Léng) 8 50 50 50 |Léng)
Diém chuyén trang thai (Long-Hoi) Diém chuyén trang thai (Léng-Hoi)
9 194 281 | 30.6 | 444 | 31.3 | 454 |sangléng 9 50 50 50 |sangléng
10 | 19.4 | 281 | 30.6 | 444 | 31.3 | 454 |Saudan nguwng 10| 45 45 45 |Saudan ngung

- Cac gid tri 4p suat tai 10 diém thay doi theo loai ga
- Cac gid tri nhiét d6 giéng nhau tai 9 diém cho moi loai ga, khac nhau tai 1 diém T6 (nhiét

d6 nén)
14



NHIET DO NEN T6

* Nhiét do nén T6

* Giup xac dinh lvgng
ga qua may nén co
phu hop.

* Khi ga qua may nén
thiéu => nhiét do
nén T6 tang manh

* Thong thuong

Th3ové =T6 + 20

R22 |R410a| R32
Vitrif T T T Trang thai/Vi tri ga lanh
C C C
1 45 45 45 |Trwdc tiét luu
2 5 5 5 |Sau Tiét lwu
DPiém chuyén trang thai (Long-Hoi)
3 5 5 5 |sang Hoi
4 10 10 10 |Rakhaidan lanh
5 10 10 10 |(Trwdc mdy nén
6 80 | 80 | 90 |Sau may nén
7 75 75 85 |Trwdc dan ngwng
Piém chuyén trang thai Hoi sang (Ho'i-
8 | 50 | 50 | 50 |Léng)
Diém chuyén trang thai (Long-Hoi)
9 50 50 50 |[sangLodng
10 | 45 45 45 (Sau dan ngwng

Ghi chd: may giai nhiét gio




PO QUA NHIET SH

1. DO qua nhiét SH (Supper Heat)

SSH (Suction Supper Heat) hay SH :

- Gia tri SH giup xac dinh lwvong ga qua dan lanh ¢é phu hop

- Lwong ga qua dan lanh du => c6 thé két luan hé thdng da ga, tuy nhién c6 1 s6
trwong hop khéng déng nghia hé théng da ga va nguwoc lai.

[ Niing suat nhiét ]
p | =9
Nhiét do qué lanh  SC | B0 qué ot gt
—-— - :
SH=T4-T3 22—
- = —_ ‘ 1=10 /’ NE - ©
t, t; Nhiél d6 xa

- Tiét luwu cap: SH = 3-8K
(tra bang ....)

- Tiét lvu van: SH = BK
Péi °C = °F / 1,8; |
vi du SH = 5K = 9°F ' | :

Do qua nhiét hat SH
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VI TRi DO DO QUA NHIET SH
SH = Nd6 dau hut 12°C — ndd sbi 5°C = 7K

Refrigerant States

Low Pressure, Low Temperature Liquid I
Low Pressure, Low Temperature Vapor . * . .
High Pressure, High Temperature Liquid I
High Pressure, High Temperature Vapor Il

ﬁﬁﬁ

12°C

VaporLine |

© 2020 AC Service Tech, LLC | -auidtine

Im=-r=m
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SH MUC TIEU cho mdy tiét lwu cap, theo °F

(cling &4p dung t6t cho nhiéu loai may khac)

_ INDOOR WB TEMP F © ©2020AC Service Tech, LLC
50 52 54 56 58 60 62 64| 66| 68| 70| 72| 74| 76

55| 9| 12| 14| 17| 20| 23| 26| 29| 32| 35| 37| 40| 42| 45
> | 60| 7|10 12] 15| 18] 21] 24| 27| 30] 33| 35] 38] 40| 43
o | 65 x| 6| 10] 13] 16] 19] 21| 24| 27| 30] 33| 36] 38| 41]
=| 70| x| x| 7|10 13| 16| 19] 21| 24| 27| 30| 33| 36| 39|
W 75| x| x| x| 6| 9f 12] 15| 18] 21] 24| 28] 31] 34| 37|
ol 80| x| x| x| x| s| 8| 12| 14| 18] 21| 25| 28] 31] 35
al| 85 x| x| x| x| x| x| 8| 11| 15| 19| 22| 26| 30| 32
x| 9o x| x| x| x| x| x| s[ 9) 13| 16| 20| 24| 27| 30
g 95| x| x| x| x| x| x| x| 6| 10| 14| 18| 22| 25| 28
a | 200 x| x| x| x| x| x| x| x| S22 20227
S| 205 x| x| x| X[ x[ x| x|[ x| 5| 9]13] 17| 22| 26
ol 2201 x| x| x| x| x| x| x| x| x| 6| 12| 15| 20| 25

115 x| x| x| x| x| x| x| x| x| x| 8| 14| 18] 23

120f x| x| x| x| x| x| x{ x| x| x| 5] 11f16f 22




PO SH thuwc nhu thé nao?

Sau khi bat may diéu hoa va cho chay khoang
20 + 30 phut cho may hoat dong 6n dinh, thi c6
thé tién hanh sir dung nhiét ké k§ thuat so do
nhiét do soi (¢ diém 2 cho dén diém 3) va nhiét
d6 6ng hut (nhiét do diém 5) c6 thé do tai
diém 4 khi duong ¢ ong oa ngan. Nhiét do SH
thuc bang nhiét 36 diém 5 (hoac 4) tru di nhiet
do so1. Vi du do duoc trén Hinh dudi la SH
thuc = 12°C — 5°C = 7K.



CACH XAC PINH SH muc tiéu

Budce 1. Do nhiet do0 WB (bau uot) trong nha bang nhiét
ké ky thuat 50. Neu khong ¢ nhiét ke ky thuat s6 thi co
thé dung nhiét ke ruou hodc nhiét ké thily ngan co quan
mot 16p bong tham nudc mong xung quanh bau ruQu

hoac bau thuy ngan Nhiét ké dit trude cira gio hoi cua
dan lanh khoang ntra mét. Vi du do dugc WB = 19°C.

Budce 2. Do nhiét do DB (bau kho) ngoal nha bang nhiét
ké k¥ thuat so. Nhiét ké dat trude cira gid vao dan ngung
khoang 0,3 mét trong bong ram. Vi du do dugc DB =
35°C.

Budc 3. Vi du véi WB = 19°C va DB = 35°C, tra Gian do
Hinh duo1, duoc SH muc tiéu = 6K.

Poi °C sang °F cho SH nhw sau: °F = 1,8x°C;
vi du SH = 5K = 9°F

20



SH MUC TIEU cho mdy tiét lwu cap, theo °C

(cling &4p dung t6t cho nhiéu loai may khac)

Nhiét do wot WB trong nha, °C
°c| 13| 14| 15| 16|17 |18 | 19 | 20 | 21 | 22 | 23
| 5| 6| 8] 91121416 17]18]20
Sl 4| 5|78 |w|1|13|14f16[17]19
2 s 3|46 |79 |1w0f12f[13[15]16]18
Sl x| 34|68 |o|11]|12]14]15]17
=
Flao| X | X | 4| 5| 7|8 |10f11]|13]14]16
=¥
=l x| x| x|af|6|7|9o]|10]11]13]15
(-g
=2 | 55 [P (P NS (e e e 5 (N 2 N
(=1}
o | 35 [P Rac|IN N N2 (5 G N7 8 o S (588 3
&[22
Sl | x| x| x| x|2]|3]|5]|6]|8]|10f12
39 [0 [N (s s | NS N e o
alx|z|=|x|x|2]|3]|4|6]|z2|10

GS.TS. Nguyén Durc Loi 21



PO QUA NHIET XA (dau nén) DSH

Ning suat nhiét

- -
¥
Nhiét d6 qué lanh ' SC | 20 QAT
— - L
6
T :
Nhiét'do xa
Pl |
- P05 Pg qua nhiét hit SH
: Ning suat lanh - - '

h

D6 qua nhiét dau nén DSH (Discharge Supper Heat):
DSH can dao déng quanh DSH muc tiéu. DSH qua nhé =>
may nén c6 thé bi ngap long; qua I&n MN ngat dé bao vé
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PO QUA LANH SC

1. D06 qua nhiét SC (Sub-Cool)
- Gia tri SC giup xac dinh méi chat lanh ra khéi dan néng cé & trang thai long hoan
toan hay khong.

- Gia tri SC do nha san xuat cong bo, SCmin = 5K

Ning suat nhiét
— e

P

N b i D6 qua nhiét xa
Nhiét do qua lanL SC DSH
; —~
p — 2 8 6

1 —a /\tk / o

SC > 0 méi chat lanh ra khéi dan
nong la dich léng

SC < 0 méi chat lanh ra khéi dan
nong khong khong la dich long

Nhiét' do xa

5 Dd qua nhiét hut SH
- =

h
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MACH GA CHUAN R410A (35°C/27°C)

Doi v&di may bién tan co van EEC, & cac nhiét dd ngoai nha khac nhau, b vi xtr ly sé
nhan tin hiéu ti cdc cdm bién, tinh todn ra chu trinh, cdc SH, DSH, SC muc tiéu va
diéu khién EEV, MN, quat... dé dat duoc cac gia tri muc tiéu dé. Néu khdng diéu

chinh duoc, s& ngat may dé bao vé. Can clr vao cac ndd do duoc cé thé chan bénh
cho may diéu hoa. Sau day la 3 vi du dién hinh: Du ga, thiéu ga va cé khi khéng.

Enthalpy (k.J/kg)
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TRONG MAY CO KHI KHONG NGUNG
1) Ap suat ngung tang cao; 2) t° ngung ting nhe; 3) t° dau day
tang cao, DSH tang cao; 4) t°s6i tang nhe; 5) Do qua lanh SC va
qud nhiét SH khong d6i; 6) Kim ap ké rung; 7) Dong tang .

Enthalpy (kJ/kg)
,200 250 300 350 400

l
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iy < +Temperature = 0 °C
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MAY NAP DU GA

(mach chuan nét mau dd, mach du ga mau xanh)
1) AS ngung tang; 2) AS so6i tang; 3) ndo nguwng tang nhe; 4) nd6 xa giam, DSH
giam; 5) ndo sbi tang nhe; 6) Do qua lanh SC tang; 7) D6 qua nhiét SH giam
hodc bang 0; 8) Dong tang; Van EEV d3 khép bdt dé ting SH nhung khong
thanh cone

Enthalpy (kJ/kg)

50 200 250 300 350
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MAY NAP THIEU GA

(mach chuan nét mau dd, mach thiéu ga mau xanh)
1) Ap suat ngwng gidm nhe; 2) Ap suat sbi giam; 3) t° ngung tu giam
nhe; 4) t° dau day tdng, DSH tang; 5) t° dau hat tdng, SH tang; 6) DO
qua lanh SC=0; 7) D6 qua nhiét SH tang; 8) Dong giam.

Enthalpy (kJ/kg)

50 200 300 350
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10 PIEM NUT NHIET PO CO BAN

1.Nhiét dd dau nén T6 => xac dinh tinh trang ga
qua may nén; bao vé may nén khi té qua cao,

2.SH => xac dinh lwong ga qua dan lanh, thua,
da hoac thiéu ga,

3.DSH => xac dinh may nén thira, thiéu ga,

4.SC => xac dinh trang thai Long ciia moi chat

28
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Phan 2: UNG DUNG cho Piéu hoa
phong RAC



NGUYEN LY CAU TAO MAY DH BIEN TAN
(VOI 5+2 CAM BIEN NHIET DO)

3way Heat exchanger 3 Heat exchanger
= -wa
valve _(INDOOR) Hoy (INDOOR)
% Thei . % % Th|>|- BE
2-w|ray 2-way
valve
ThRi e . valve
2 l 5 1
@ 2
s s
13 &
[&] Strainer
- Capillary N
,— Expansion valve

Heat exchanger Strainer

(OUTDOOR) Heat exchanger Strainer
(OUTDOOR)
Theo
Theo i
— —
—— —
Tholl
Tholl

Tiét lwu cap Tiét dién tir EEV
Cam bién nhiét dd nén
Cam bién nhiét do gié vao dan néng
Cam bién nhiét dd ngung tu
Cam bién gid vao dan néng
Cam bién nhiét d6 dan soi
Ngudn: Fujitsu Service Manual

Tholl : Thermistor (Discharge temperature)
Tholl : Thermistor (Outdoor temperature)
Theol: Thermistor (Pipe temperature)
Thr B : Thermistor (Room temperature)

Theil : Thermistor (Pipe temperature)

ke wN e
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PIEU KHIEN VAN TIET LU DIEN TU EEV

T phong tang => SH tang =>T6
tang va nguorc lai.
T6 tang => mé& to EXV

T6 giam => dong nho EXV

DAN SOl
VAN TIET LUU

" DAN NGUNG

/_\ - e A s —— . -
MAY NEN A ®
@ ___ fs/ : P‘R“rv_ R © @

Thong so R22 | R410A | R32
Nhiét d6 nén (°C) 80 80 90
Ché dé Pulses
Lam lanh 52 -480
31
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PIEU KHIEN TAN SO MAY NEN

AT =T11—Trmt

AT > 6K => max tan
AT < 4K => gidm tan
AT = (-1K) => may nén off

Toc dd quay toi thiéu

Toc d6 quay tdi da

Loai ma . o n . oA
i y (vong/giay) (vong/giay)
9000 Btu/h 20 72
12.000 Btu/h 20 94
18.000 Btu/h 20 100
24.000 Btu/h 8 102

Ngudn: Fujitsu Service Manual

N

~120-f
P

Toc d6 quay cho phép
max s& < téc dd quay

toi da

Nha san xuat thuong

wu tién ché dé bao vé
va giam Qo néu can
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PIEU KHIEN TAN SO MAY
NEN: t6c dd quay toi da

Outdoor

Qutdoor temperature rises

temperature drops A
— 36°C

3400 —AZone "
— 32°C

30°C _| Bzone 1
— 21°C

1goc —Czone
— 12°C

10°c —-Bzone
— 2°C

0°c —Ezone

F zone
A 4

Toc dd quay cha t6i da may
nén phu thudc vao nhiét
dd ngoai tréi T12 va toc do
quay quat dan lanh

Nguon: Fujitsu Service Manual

., Toc dd quay téi thiéu | Téc dd quay tdi da
Loai may s n 5 -
(vong/gidy) (vong/gidy)
9000 Btu/h 20 72
12.000 Btu/h 20 94
18.000 Btu/h 20 100
24.000 Btu/h 8 102
QOutdoor Indoor unit fan mode
Model name temperature
zone HIGH MED LOW QUIET
A zone T2 68 B 40
B zone 72 68 B4 38
C zone 72 68 B4 36
ASAGOICPTAV B zone &0 48 a2 28
E zone 60 48 42 28
F zone 60 48 42 28
A zone 94 a8 82 40
B zone 94 a2 72 38
C zone 94 76 64 a6
ASAGIZCFTAY D zone 60 48 42 28
E zone 60 48 42 28
F zone 60 48 42 28
A zone 100 88 76 42
B zone 100 82 72 38
C zone 100 76 64 38
ASAGTBCPTA-V D zone 76 72 80 34
E zone 76 72 60 34
F zone 76 72 60 34
A zone 102 94 a0 42
B zone 102 94 a0 42
C zone 102 a7 T4 39
ASAGZACPTA-V D zone 58 46 34 24
E zone 58 46 34 24
F zone 58 46 34 24
33




PIEU KHIEN TOC DO QUAT DAN sOI

(vong/phut)
A
MED mode Tr-Ts225°C Operation mode Fan mode ASAGO09CPTA-V
Tr-Ts21.5°C I_ ASAG12CPTA-V
° ° POWERFUL 1,430
25°C>Tr-Ts=1.5°C ’
1.5°C > Tr-Ts 20.5°C LOW mode HIGH 1,330
L Jiscstets MED 1,150
05°C > Tr-Ts LOW mode ' Cooling/Fan LOW 950
: When room
\4 . QUIET 650
temperature rises :
When room Soft quiet 580*1
temperature drops S.LOW 58072

Hiéu nhiét d6 phong va nhiét do
cai dat quyét dinh téc do quat
dan lanh & ché dd Auto

Nguon: Fujitsu Service Manual 34



Cam bién nhiét dd ngoai troi: T12, quat dan néng

Qutside air
temperature rises

A

Y zone

Outside air
temperature drops

21°C |
—— 19°C

Z zone

12°C —ﬂ\;
—— 10°C

F zone

2°C |
— oC

G zone

v

Nhiét do gié vao dan néng T12 quyét dinh

toc dd quay quat dan néng

Nguon: Fujitsu Service Manual

Unit: rpm
Cooling Dry Cooling or dry
Fan step
Y zone Y zone Z zone F zone G zone
S-HIGH1 1,050 — — — —
HIGH1 1,050 — — — —
9 1,050 1,050 850 320 270
8 1,050 1,050 850 320 270
7 1,030 1,030 770 270 270
6 890 890 630 270 230
5 770 770 440 270 230
4 630 630 320 270 230
3 510 510 320 270 230
2 400 400 320 270 230
1 400 400 320 230 230
35




BAO VE MAY NEN: cAm bién T6

Lip trinh bao vé nhiét d6 dau nén

Nhiét do kich hoat chwong trinh

104 101
bao vé nhiét dd nén (°C)

Gidm toc d6 20 Gidm téc do 03

6 dé C o .
oc do quay may nen vong/gidy trong 120 gidy| vong/gidy trong 60 gidy

Nhiét do bo kich hoat chwong

101
trinh bao vé nhiét do nén (°C)

Nguwdng nhiét do qua nhiét bao
vé may nén (°C)

110
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CASE STUDIES



Case study 1: 170 psi la thira hay thiéu ga?

- May treo twong, R32

- Ap suat hat: 170 psi
-Thut=15°C

Hoéi: ga thira hay thiéu?
Tra loi: SH = 3K

38



Case study 2: 170 p

.

si, nap dinh lvon

| ) = (e S
o ﬂ' u W - , e ol W
b E - 1 o0 21
e 2 ol » YR P& RS

-~ Ny L% a2
»

- May treo tuwong, R32
- Ap suat hat: 170 psi

- Nap ga dinh lvong
Hoi: ga thira hay thiéu?
Tra lovi:
SH=27,3-14,6=12.7K
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Case study 3: ga cap cho dan lanh dd nhung hé thong thiéu

May bam da dudng hoi T6 = 95,3°C

1. May bam da dwong héi, dan lanh sach,
quat tét => dw ga

2. R410A, T6 = 95 => thiéu ga

VAy: thira hay thiéu ga?



Case study 4: nap ga

Hoi:

Tai sao may Inverter c6 thé nap duv rat nhiéu ga?

hodc tai sao gid tri ap suat hut may Inverter it thay doi
ngay ca khi may thira/thiéu ga? va ca 2 trwvong hgp may
déu khong lanh?

Tra 1&i: ché d0 hoat dong wu tién bao vé.



Phan 3: UNG DUNG cho VRV/VRF



PIEU KHIEN EEV: DPONG 100%

1. Diéu khién bé&i AT = Ndd phong — Ndd cai dat
Phong ndng => tang tan

AT =T11—Trmt
AT = (-0.5K) => EEV: off

2. Diéu khién bé&i diéu khién tir xa Remote Controller

Rc: off => EEV: off

Ngudn: Fujitsu Service Manual
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PIEU KHIEN EEV

SH=15-6=9°C> 5°C-> M¢& SH=7-6=1°C <5°C->bdng

= Cam blen nhlet ong long (RZT Te)

> R L L :_ :"
£33 : -\"-f ':ff

#2 Cam bién nhiét 6ng hai

6:°C

Nhiét do cai dat RC.

—
Cam bién nhiét do gié hat (R1T)

(R3T: 6ng hat)

11°C

S e S
------

ong hut - Te
11°C-6°C =5 °C (K)

- SH > 5 => thiéu ga => van tiét lwu mé to
- SH<5=>duwga=>van tiét lwu déng nho

Nguobn: Daikin Service Manual
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PIEU KHIEN TAN S

A

Indoor HEX

EEV

Tempersture -
e € ) +j
Dusioer Uiz HEX Acive Path
Tempersture Sensor Vialve
 SEEEN .
¢ = -
Oudorr UnEHEX  Cuioar Lower ot
Tempersture Sensor Unit HEX Vapar Valve
Tempergiure @ Clse
Sersor a—
Unper Het
Clesse

O D) @D/

Lower Qudoor
EEV

Nguobn: LG Service Manual

-— Sub-Cooling Circuit
DﬂrTerrpean Semsor

Eut-Cooling HEX
="
el o .

EEV

"{2Je High Precsure Vazor Fipe =
{f=c]e Low Pressure Vapor Pige

e Liqid Fipe

|
Licuid Fipe
Tempemnre Sensor



PIEU KHIEN TAN SO MAY NEN

P(MPa)

Target condensing temperature Discharge pressure Pc

/ Detected by high-press

AP = pressure loss
(caused by compressor opera

Target evaporating temperature piping length)

Suction pressure Pe : / }\/ ‘

detected by low-pressure sensor

Target evaporation temperature

Target evaporation

A temperature setting

.............. s "Higher" setﬁng
€, :"Normal" setting

i i e Y8 (factory setting)

i O e T + —— " ower" setting

o O

........ ‘

''''' 1

..... '

- . [

______________ - e = - ]

1

Min Compressor operation capaci

I p P pacity Max

Target condensation temperature / Target evaporation temperature /
High pressure Low pressure
R22 46°C 1.8MPa 5.5°C 0.59MPa
R407C 48°C 1.9MPa 7.5°C 0.58MPa
R410A 46°C 2.8MPa 6.0°C 0.96MPa

- Gia tri T3 hay Te tiéu chuan va cach hiéu chinh theo tén that ap suat
- AP tang => gia tri cai dat T3 giam va ngwo'c lai

Ngubn: Daikin Service Manual
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PIEU KHIEN TAN SO MAY

0.1rps
rps
[rps] on controlling steps

4+
100/115F  —— T N\
X
' C
20 Operating Range
(20 to 115 rps)
» Capse
- T11tang =>T3 tang

- Cam bién dap ut P5=>T3

- P5 tang => tan so f suat htang va nguwoc
lai

- Piéu khién: 20 — 100 vong/giay, 6 vong

phut/bwdc

Nguon: Fujitsu, LG Service Manual

NEN
%M;; Valve 1

Low
Pressure Sensor
Suction
Comp T
l I'éemperature Dischargel
i ENSOT__ Temperatue Sensor l
ve Receiver
Receiver 2R
Outlet —>»
Inverter
Accum | Comp
S~
@_X T . G_®|Cpmp Vapor
| SC njection
er | ey(%
et Suction
Oil Return

Oil Separator
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PIEU KHIEN TAN SO MAY NEN: bao vé

Compressor

Normal operation

Discharge pipe l T Discharge pipe

temperature > 108°C temperature < 95°C

Reduce compressor capacity step

Discharge pipe temperature > 135°Ci

When occurring 3 times within 100
Discharge pipe temperature standby |---9 minutes, the error code F3 is output.
(Sub code - 01, 02, 03)

T6 tdng => may nén chuyén ché dé wu tién lam lanh sang wu tién b3o vé

Ngudn: Daikin Service Manual 48



Case study 1: EEV déng khong kin

b i
U

Du an: Reef Hotel, Ninh Binh. Daikin VRV
- SH=7,1-09=6,2

- Thermostat: OFF

- EEV: 0 pulse

Hoi: EEV khoéng kin?

Tra 1&i: chu trinh h6éi dau EEV s& mo.



Case study 2: ap suat hat 113 psi
LGMY

Operation Info.  Product Info. State Unit

A

Dw an: Lan Chau Hotel, Nghé An

LG - VRV’ R410A —.Pde MD : MUlti V/g Save : ": o‘sc/i
o . | Efror : Ver. :1.33.0/... Receive : ﬁ(
- Phat =113 Psi v | kBtu/h

EEP: 1 94 2.10/...

- T&C chinh hing R |
- T phbng: 29°C Basic Info. | Valves Actuator Sensors IDU Gr Graph ’
- T ngoéi: 33°C ‘ S e,

\
Basic Info.

- i

Héi: 113 psi => Thiéu ga?

R IXEE1321,11/296

HighPress : Ry
Target 1S Trace 16 Ve
\
LowPress (W5 (-3H111,82/113,
2 m difithy Ol 2.65/2.42,
>
SH T |
N 0.0/00 WSS 3.5/66 ] 16.9/13.7
H . SCSH
ot 15.0 Trace 14.8/18.8
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Case study 2: SH = 0K

nin Product Info.
i1 3}

Ver.:21.0/...

Dy 4n: Lan Chau Hotel, Nghé An s ‘Ep:aam'z” G
. LG—=VRY, R410A
- SH =0K cho ca 18 dan

T ohone: 29°C D 18 K ES 195 32.72 15.35 15.69 0.34
) phong: 29 D 18 b3 x 187 31.21 14.68 15.35 0.67 i
- T ngoéi: 33°C D 18 b3 X 185 2864 | 1301 12.68 -0.33
D 18 b3 X 201 33.11 15,02 15.35 0.33 1
. D 18 b3 x 206 3121 1401 1335 -0.66 X
Hoi: SH = 0 => duv ga? DUG 18 K X 175 30.83 13.68 15.02 1.34 |
D 18 sk = 173 29.73 13.35 14.35 1.00 |
D 18 13 X 161 33.89 13.68 13.68 0.00 s
DU9 18 3 X 150 29.00 1234 1234 0.00 3
DU10 18 3 ~ 155 3272 [ 1401 1335 -0.66 3
18 sk e 173 31.21 13.68 15.02 1.34 3
18 sk X 130 | 3311 14.01 1401 0.00
18 sk X 165 | 3009 13.68 15.69 201 B
18 b3 X 184 31.21 13.35 15.69 2.34 Al
fﬁ '3 X 169 29.00 12.34 12.34 o0 f
ek £ 162 3272 14.68 106788
; i ok = 192 31.21 1368 | 1535 | 1.
ke | A e 08 ff 1ass |

SH = OK => EEV déong = 170/1400 pulse => P5 giam = 113 psi
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Case study 2: SH = 0K

Operation Info.

MDWateriv
1 121.0/...
, . . 4 | EEP:33.21.21/...
Dy an: Lan Chau Hotel, Nghé An Veries Letiner

. LG —=VRY, R410A

- SH=0K cho ca 18 dan
- Tphong: 29°C

- Tngoai: 33°C

Hoi: duw ga?

e 195 32.72 15.35 15.69

X 187 31.21 14,68 15.35 0.67

2" 185 2864 | 1301 12,68 033

B 201 33.11 15.02 15.35 0.33 :
x 206 31.21 14.01 1335 -0.66
Xx 175 30.83 13.68 15.02 1.34 K
e 173 29.73 13.35 14.35 1.00

B 161 33.89 13.68 13.68 0.00 };
ES 150 29.00 12.34 12.34 0.00

X 155 3272 14.01 13.35 -0.66 3
2 173 31.21 13.68 15.02 1.34 3
X 134 3311 14.01 14.01 0.00 M
= 165 | 30.09 13.68 15.69 201 B
X 184 31.21 13.35 15.69 2.34 e
X 169 29.00 12.34 1234 | oo0 @

=3 162 3272 14.68 1401 | 067

o 192 31.21 1368 | 153! i

- 193 30.83 13 38 ENE

SH = OK => EEV déong = 170/1400 pulse => P5 giam = 113 psi
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Thao luan:

TU DPONG HOA & HIEU SUAT NANG LUONG
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Ty dong hda & Hiéu
suat nang luvong

Tai sao 02 may cung Qo nhwng kich thuwéc
khac nhau?

102

A zone
B zone 102
C zone 102
D zone 58
E zone 58
F zone 58
Outdoor
Outdoor temperature rises
temperature drops A
36°C
34°C Azone —
32°C
30°C B zone —
21°C
19°C Czone —
12°C
10°C D zone —
2°C
0°C E zone _—
F zone
\4
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Tw dong hoa & Hiéu suat nang lwvong

Tai sao may co kich thuédc
nhé hon lai ¢6 hiéu suat
nang lwong CSPF cao hon?
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TOI VU TU DONG HOA

Thich nghi v&i nhiét d6 ngoai nha
Toi wu lam lanh
Toi wu bao vé

Toi wu thir nghiém
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TAI LIEU THAM KHAO

1. Graig Migliacio. Target Superheat.
2. Graig Migliacio. The total Superheat Charging Method for HVAC Units”
3. Daikin Service Manual; 4. Stra chita tu lanh...; 5. Stra chita May lanh...

NGUYEN BUC LOY

suaAa cHUA
TU LANH & X
MAY BIEU HOA
DAN DUNG

NGUYEN DUC LOY

SUA CHUA
MAY LANH va BIEU HOA
CONG, THUONG NGHIEP

t, NHA XUAT BAN GIAD DUC VIET NAM
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Tran trong cam on cac y kién, nhan xét
clUa cac thay cb va cac em sinh vién dé

cang ngay cang hoan thién bao cao.
bt. 0966 849 568; Email: loidhbk@gmail.com
hoac Bt. 0903434379; binhdieuhoa@gmail.com

XIN CHAN THANH CAM ON
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