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Component Identification




Component Identification

B Model RAS-8.0-12HNBCMQ Unit: mm
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Item Part Name Item Part Mame
1 Compressor (Inverter) 15 | Elecfrical Control Box
2 | Heat Exchanger 16 | Low Pressure Sensor
3 | Propeller Fan 17 | High Pressure Sensor
4 | Fan Motor 18 | High Pressure Switch for Protection
5 | Accumulator (Pressure Vessel) 19 | Strainer
6 | Oil Separator (Mot Pressure Yessel) 20 | Check Valve
7 | Micro-computer Controlled Expansion Valve (2 pes) | 21 | Crankcase Heater (2pes)
8 | 4-Way Valve 22 | Plate Heat Exchanger
9 | Stop Valve (Gas) 23 | Compressor Cover
10 | Stop Valve (Liquid) 24 | Terminal Block Box
11 | Hot Gas Bypass Solenoid Valve (SVA) 25 | Injection Muffler
12 | Check Joint (Low) 26 | Injection Solenocid Valve (SVB)
13 | Check Joint (High) 27 | Injection Solenoid Valve (SVF)
14 | Check Joint (For Qil) 28 | Solenoid Valve (SVX1)
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Component Identification (Cont'd.)

B Model RAS-14-16HNBCMQ

Johnson yj)I('

Controls
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1725

Unit;: mm

Part Name Item Part Name
1 Compressor (Inverter) 15 | Electrical Control Box
2 Heat Exchanger 16 | Low Pressure Sensor
3 | Propeller Fan 17 | High Pressure Sensor
4 Fan Maotor 18 | High Pressure Switch for Protection
5 | Accumulator (Pressure Yessel) 19 | Strainer
B il Separator (Mot Pressure Vessel) 20 | Check Valve
7 | Micro-computer Controlled Expansgion Valve (2 pes) | 21 | Crankcase Heater (2pcs)
8 |[4-Way Valve 22 | Plate Heat Exchanger
9 Stop Valve (Gas) 23 | Compressor Cover
10 | Stop Valve (Liguid) 24 | Terminal Block Box
11 | Hot Gas Bypass Solenocid Valve (SVA) 25 | Imjection Muffler
12 | Check Joint (Low) 26 | Injection Solenoid Valve (SVB)
13 | Check Joint (High) 27 | Injection Solenoid Valve (SVF)
14 | Check Joint (For Qil) 28 | Sclenoid Valve (SWX1)
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Component Identification (Cont'd.)

B Model RAS-18HNBCMQ Unit: mm
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Item Part Name ltem Part Name
1 Compressar (Inverter) (2pcs) 15 | Electrical Control Box
2 | Heat Exchanger 16 | Low Pressure Sensor
3 | Propeller Fan 17 | High Pressure Sensor
4 | Fan Motor 18 | High Pressure Switch for Protection
5 | Accumulator {Pressure Vessel) 19 | Strainer
& | Qil Separator (Mot Pressure Vessel) (2 pcs) 20 | Check Valve
7 | Micro-computer Controlled Expansion Valve (2 pes) | 21 | Crankcase Heater (4 pes)
8 |4-Way Valve 22 | Plate Heat Exchanger
9 | Stop Valve (Gas) 23 | Compressor Cover
10 | Stop Valve (Liguid) 24 | Terminal Block Box
11 | Hot Gas Bypass Solenoid Valve (SVA) 25 | Injection Muffler{2pcs)
12 | Check Joint {Low) 26 | Injection Solenoid Valve (SVBI/SVC)
13 | Check Joint (High) 27 | Injection Solenoid Valve (SVF)
14 | Check Joint (For Oil) 28 | Solenoid Valve (SVX1/5VX2)
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Component Identification (Cont'd.)

® Model RAS-20-24HNBCMQ Unit:
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Item Part Mame Item Part Name

1 Compressor (Inverter) (2pes) 15 | Electrical Control Box
2 | Heat Exchanger 16 | Low Pressure Sensor
3 | Propeller Fan 17 | High Pressure Sensor
4 | Fan Motor 18 | High Pressure Switch for Protection (2 pcs)
5 | Accumulator (Pressure Vessel) 19 | Strainer
6 | il Separator (Mot Pressure Vessel) (2pcs) 20 | Check Valve (2 pes)
7 | Micro-computer Controlled Expansion Valve (3 peg) | 21 | Crankcase Heater (4 pes)
8 | 4-Way Valve 22 | Plate Heat Exchanger
9 | Stop Valve (Gas) 23 | Compressor Cover
10 | Stop Valve (Liquid) 24 | Terminal Block Box
11 | Hot Gas Bypass Solencid Valve (SVA) 25 | Injection Muffler (2 pcs)
12 | Check Joint (Low) 26 | Injection Solenoid Valve (SVBISVC)
13 | Check Joint (High) 27 | Injection Solenoid Valve {SVF)
14 | Check Joint (For Oil) 28 | Selenoid Valve (SWYX1/SVX2)
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Refrigerant Cycle

B RAS-8.0HNBCMQ, RAS-10HNBCMQ, RAS-12HNBCMQ

Coll Shape
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Inv Comp(AC 380V)

18, SVB(AC 220V)

35.Tchg Sensor(DC 5V)

1.
2, HP Switch(AC 220V) 20,SVX1(AC 220V) 36.Te1 Sensor(DC 5V)
&@ 3. Oll Separator 21.Fan 38.Ta Sensor(DC 5V)
4. Check Valve 22, Bare motor(AC 380V) 39.Check Valve
® 5. HP Sensor(DC 5V) 23, Liquld Valve
® ! 6. SVA(AC 220V) 24, Gas Valve
7, SOV(4-Way)(AC 220V} 25, CCHA(AC 220V)
® 8. EVO(DC 12V) 27, FilterA(100 meshes )
9. Subcooler(BPHE) 29, Ts Sensor(DC 5V)

10.EVB(DC 12V)
11,SVF(AC 220V)
12.LP Sensor(DC 5V)
13.Accumulator
14.Muffler
15,Caplllary A
16.Caplllary B
17.HEX

30, Tg2 Sensor(DC 5V)
31. Td1 Sensor(DC 5V}
33. Tg1 Sensor(DC 5V)
34. Tsc Sensor{DC 5V)
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Refrigerant Cycle (Cont'd.)

B RAS-14HNBCMQ, RAS-16HNBCMQ

Coll Shape
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/] © 1. Inv Comp(AC 380V} 18, SVB(AC 220V) 35.Tchg Sensor(DC 5V)
& 2. HP Swilich(AC 220V) 20 SVX1(AC 220V) 36.Te1 Sensor(DC 5V)
3, Oll Separator 21.Fan 37.Te2 Sensor(DC 5V)
@ 4, Check Valve 22, Bare motor{AC 380V) 38.Ta Sensor(DC 5V)
5, HP Sensar(DC 5V) 23, Liquld Valve 39.Check Valve
@ (5] @ 1] 8. SVA(AC 220V) 24, Gas Valve
[><} = =1 7. SOV(4-Way)(AC 220V) 25, CCHA(AC 220V)

8, EVO(DC 12V) 27, FllterA{100 meshes )
9. Subcooler(BPHE) 29. Ts Sensor(DC 5V)
10,EVB(DC 12V) 30, Tg2 Sensor(DC 5V)
11.8VF(AC 220V) 31, Td1 Sensor(DC 5V)
12.LP Sensor(DC 5V} 33, Tg1 Sensor(DC 5V)
13,Accumulator 34, Tsc Sensor(DC 5V)
14.Muffler
15.Capillary A
16.Caplllary B
17.HEX
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Refrigerant Cycle (Cont'd.)

B RAS-18HNBCMQ

Johnson ﬂ))j(,
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. EVO(DC 12V)

. Subcooler(BPHE)
10,EVB(DC 12V)
11.8VF(AC 220V)
12.LP Sensor(DC 5v)
13, Accumulator

4. Muffler
16.Caplllary A
16.Capillary B
17.HEX

25, CCHA(AC 220V)

26, CCHB(AC 220V)

27. FllterA{100 meshes }
28, SVX2(AC 220V)

29, Ts Senser(DC 5V)
30. Tg2 Sensor{DC 5V)
31. Td1 Sensor(DC 5V)
32, Tdz Sensor(DC 5V)
33, Tg1 Sensor(DC 5V)
34, Tsc Sensor(DC 5Y)
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P @ 1. Inv Comp(AC 380V) 18, SVB(AC 220V) 35,Tchg Sensor(DC 5V)
[ ] 2, HP Swich{AC 220V) 19, 8VC(AC 220V) 36,Te1 Sensor(DC 5V)
® 3. Oll Separator 20 SVXA(AC 220V) 37.Te2 Sensor(DC 5V)
4, Check Valve 21, Fan 38,Ta Sensor(DC 5Y)
@ ® 5, HP Sensor(DC 5V) 22, Bare motor(AC 380V) 39,Check Valve
® — 6, SVA[AC 220V) 23, Liguld Valve
M =Y 7. SOV{d-Way)(AC 220V) 24, Gas Valve
8
9
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Refrigerant Cycle (Cont'd.)

B RAS-20HNBCMQ , RAS-22HNBCMQ, RAS-24HNBCMQ

Coil Shape
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\ Inv Comp(AC 380V)
HP Swilch(AC 220V)
. Ol Separator

Check Valve

HP Sensor(DC 5V)

, SVA[AC 220V)

. SOV(4-Way)(AC 220V)
, EVO(DC 12V)

, Subcooler(BPHE)
10.EVB(DC 12V)
11.8VF(AC 220V)
12.LP Senser(DC 5V)
13.Accumulator
14.Muffler

15.Caplllary A
16,Caplllary B

1T.HEX

oSN O BA WS

18, SVB[AC 220V)

19, SVC(AC 220V)

20 SVX1(AC 220V)

21, Fan

22, Bare motor(AC 380V)
23, Liquld Valve

24, Gas Valve

25, CCHA[AC 220V)

26, CCHB(AC 220V)

27, FilterA{100 meshes )
28, BVX2(AC 220V)
29.Ts Sensor(DC 5V)
30, Tg2 Sensor(DC 5V)
31, Td1 Sensor(DC 5V)
32, TdZ Sensor(DC 5V)
33, Tg1 Sensor(DGC 5V)
34. Tsc Sensor(DC 5v)

35,Tchg Sensor(DC 5V)
36.Te1 Sensor(DC 5V)
37.Te2 Sensor(DC 5V)
38.Ta Sensor{DC 5V)
39.Check Valve
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Refrigerant Cycle (Cont'd.)

B Indoor unit
B Strainers before and after the EEV
B All indoor units (same configuration)

Indoor Unit

<—— : Refrigerant Flow Direction (Cooling Operation)
=-—— : Refrigerant Flow Direction (Heating Operation)
————— : Field Refrigerant Piping

—3%— : Flare Connection

Refrigerant Gas Pipe
Connection (A)

Connection (B)

/
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Compressor and Control

B Compressor

Type

Qutdoor Unit

Inverter Compressor

Models

380-415VI/50Hz

AAS50PHDG-D1Y2

DC80PHDG-D1Y2

Standard Type

RAS-8.0HNBCMQ

1

RAS-10HNBCMQ

1

RAS-12ZHNBCMQ

RAS-T4HNBCMQ

RAS-16HNBCMQ

RAS-18HNBCMQ 2
RAS-20HNBCMQ 2
RAS-22HNBCMQ 2
RAS-24HNBCMQ 2
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Compressor and Control

B Compressor(AA50)

Johnson ))I('
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4% Specification
1.1 [E4E4L Compressor

JE4R#H1LBY S Compressor Model

AASOPHDG-D1Y2

[E45¥1L8', Compressor Type

BRI SELSEHL DC Compressor

[E45¥1 75 Compression Type

JAKERL Scroll Type

{£ 41 Refrigerant R410A
HES 25%2 Displacement 50em’/rev

SEiEH / JEE 0il / 0il Charge

FV68H / 1100ml

% Painting

2@ Black Color Paint

FE (&) Net Mass(Including 0il) 33kg

WSEEOANTE Suction Accept |.D @ 22. 4mm
SEHEO MR Discharge Accept 1.D @16, Tmm

BESEIEORNE Injection Accept |.D ® 9, 7mm

1.2 EB#1l Motor

AHHNEZEE Inverter Power

380-415V, 50/60Hz

BEIHL AR Motor Type / #EEh7A T Star Mode

SHERTMELEN / ERETAEMmEEs)

3 Phase DC Synchronous Motor / DC Inverter

Starting
R# Poles 6%% 6 Poles
EFYIZETEE Running Frequency Range 45~420Hz
4L i#H TG [F Rotate Speed Range 15~140rps
{REEFL Insulation Class EZE E Class
#3#APA$T Winding Resistance (at 20°C) 0.197X£7%Q

1.3 488 Performance

ImE ltems Z£iH Rotate Speed & {E Nominals 4% Franchise
H&BES] Capacity 24660W 5% Min
HINTHNZEE Motor Input 8060W 105% Max
BESAEE EER (:;|9$;) 3. 06W/W 95% Min
EE Sound Level 75dB (A) Max —
#&Eh Vibration 1001m Max —

AR| WX ZZ1F Test condition of ARI:
BB E Condensing temp. : 54.4 °C
[ESiEFE Return gas temp.: 18.3 T
B RKARRTREEE Liquid temp. : 46.0°C

%ﬂi B Evaporating temp.: 7.2 C
FEEE Ambient temp.: 35.0 C



Compressor and Control

B Compressor(AA50)

=y . 3 |
EHEHESTEE (Running Range OF Compressor ) ERHA MEAPHD
FEAHE RA10A
g FuegH
ol ul ul ul
40F 0 i 40F 40r
35 J5 a5r J5r
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WAL ( MPo 6) BALS ( MPa G) WAL ( MPa G) BAKS (MPo G)
45 15F 45F 45
40F 0w 40 40
a5 I5r 35 a5
E 30 E Jor E aor i‘:: Jor
% 250 % 75 % 25 % 25
= = = =
"Hﬂ‘ 20 ﬁ 20 o a0 ﬁ 20
* 5k # L5 = 15¢ & 15
Lok Lok 1ok Lok
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af /%] 05 a7z oy L1 13 ar ['4 a5 ar a9 i 13 ar [%3 a5 a7 08 Li i3 al (2] 05 ar o9 1 13
¢ b ! iS‘IJ ! d( : ﬂ‘ﬁ : l?:ﬂ' ! ll‘ﬂ ! fli : F}& L (II ! Il‘? : G‘J ! 0‘.6 ! JI.BI J'Tﬁ ' 4“.2 ! ?!4 nlﬂ ‘ d} : JJ!J . I%E_‘_f;!‘_ﬂ : J‘!ﬂ : ﬁ!} ! J!# ¢ l‘? : lI|2 : ﬂll ! 5_5 : AE ‘ ’{l? ! IIJ : 1‘4
HAKH (HPa 6) FAES (MPa ) BARS (4Po 6) TAKH (Heo 6)
it: 1.7 mESEE0ETE . e e o
2 RO EA B SRR TS0, S RUEKARRTRRRANCUT:
3 BREFR AR DRME (35 400) FEF S L B AR
()50rps Pd=3. THPa, TRHED. 7cPRLE D¥E 3R ES00N .,
£, e 40rps BLESOrps U TR, 6. L EENIARE.
MR AR AT R O T 5 E ! g
et A L PN TSN | s
RITE AL - ira “RE(T. 7 N I } = bt g —
WEISHEE: 185/RALT, UK. R 0.5PRLE it J-L J ” E.‘LE%M%BEAQ FEAEHLEITEE | EL-18
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Component Identification (Cont'd.)

B Compressor(DC80)

Johnson ))I('

Controls

. #%& Specification
1.1 JE48#1. Compressor

JE4E4# H! = Compressor Model

DC8OPHDG-D1Y2

E45H1 8! Compressor Type

BERTYNELEN DC Compressor

JE454#N. 753X Compression Type

JANETL Scroll Type

{FH4 % Refrigerant

R410A

HES AT Displacement

80cm’/rev

A / JHE 0il / 0il Charge

FV&48H / 1100ml

5% Painting

2 Black Color Paint

S EEOMNTE Injection Accept 1.D

E= (&H) Net Mass(Including 0il) 39%g
S =i EOATRE Suction Accept 1.D ©22. dmm
EIEOMRTE Discharge Accept 1.D ®16. 1Tmm

@ Q. 7mm

1.2 4§l Motor

AEYMEEERE Inverter Power

380-415V, 50/60Hz

Bh#1 B! Motor Type / #EZENFS I Star Mode

ZHEHEREME BN /S BT AENEEER

3 Phase DC Synchronous Motor / DC Inverter Starting

61k 6 Poles

¥ Poles

IEFE S5 ZETEE Running Frequency Range 30~390Hz

L iRIEE Rotate Speed Range 10~130rps

R4S Insulation Class EZ E Class

£5¢APA#T Winding Resistance(at 20°C) 0.124£7%Q

1.3 ™8 Performance
ImE ltems H#E{H Nominals £ 1{H Reference t.% Franchise
%#£% Rotate Speed 60rps (AR T3> 90rps (ARl T35
#l4BES] Capacity 264000 39500W 95% Min
HIAIHE Motor Input 8130w 12910W 105% Max
BEXEE EER 3. 25W/W 3. 06W/W 5% Min
EE Sound Level 72dB (A) Max — —
#&Eh Vibration 100um Max — —_

ARI MR 5 Test condition of ARI:
% EEBRE Condensing temp. : 54.4 C
BI=;8F Return gas temp.: 18.3 C

EEBKPRRTIRAERE Liquid temp. : 46.1°7C

ZEABE Evaporating temp.: 7.2 C
FEE;SEE Ambient temp. : 35.0 C



Compressor and Control

B Compressor

i ! Nodel DC65PHDG/ DCBOPHDG
e . 2 Node
FE4H1ETEE (Running Range OF Compressor ) ERNAE
y \
{FRAE Refrigerator R410A
i il FV6BH
. . " “
40 0 0 10
st L a5t 51
3 10 8 0 3 0 3 0
g5 g5 g5 gy >
EE 250 Eéz&— EEH— EE;& <
by by by by
= w =g S 20 g 20f
5 4] £ £
15k 15k 15} 15}
1ot 1o} 1o} 1o}
o5} o5t 05 05
LT R TR VA T R T2 of of 85 a7 09 if 1 at 85 07 08 i id LY R TR P T R VR
Il /S S T S S [ O . —— 0 ) SN S S S S S A S S T [ —— I/l ) SR S T S S S N VS T N —— 0 ) NS S S W S S [ S N ——
0 @ 04 05 08 10 17 4 7 @z of 06 98 19 12 14 ¢ @7 0F 0F 0F 19 12 14 T 07 oF @5 08 10 17 14
FALH (MPo G) FALESD (MPa G) FALH (MPa ) RALZ (MPo G)
Suction Pressure Suction Fressure Suction fressure Suction Pressure
uf uf uf uf
4wt 0 40 49
15h s b o] 04er s P
S 10 ¢ 30 e 30 - 2 i ""’_7{_7{{_; 29
o F o r o [ o S =1
< § < §_ < g &g § 7777777777 -
E 25t = @,25- = 250 L P
i!ﬁ‘x gj 20 lﬁ -g 200 E‘i ~§: 20 Pi=20  Contimous Auming fang ﬁé‘ 20+ e20  EHERTH
"y = s L] Gantionss i g
15k 1ak ist o 15}
T
1ob i} [E] RN 7S wl ot
bl ]
0s} 05 P Y
of a3 85 &7 4e L 4] of af 85 a7 a9 Lf LS af ol 85 47 08 A4S of a3 05 47 89 L 43
P T e T A T A T A T e T T N I T T e e O T A T P T T T T AT T A
[ A T R TR R T/ F R T [ A T R TR T B (/R F R [ R TR R R v R v [N R T A T R I R F R P
BALET (MPa G) BALH (MPa G) FALH (MPa G) BAKEH ( MPa G)
Suction Pressure Suction Pressure Suction Fressure Suction Fressure
1 AR A HET N i i it . .. )
i 1 sz%ﬁfﬁEﬁﬁ:ﬁﬁE‘ ﬂbeopemmg‘pmsurle‘rangevdlh@dmong . 5, Ml FAAASRELE0CAT The exhaust temperature in the double dot line area should be below 90;
2 BP R ENE TR EETAHE it A L5000, With conditions of aperation range of the time not more then 500 hours : e ) S o .
e g o o o (DB 35 HA) EREE BT RIHHERS): The transition phase (3 minutes) in the area of operation without the cumulafive time limi,
3 RRETARAMTHERL.  Make sure the viscosity of mixed lubrication is higer than the graphical curve. QI REI 0.  More thn 3 mimycs accumultod in he SO0
(1) 50rps Po=3. TPz, HAMRAEEQ. ToPELL (Example) Pd=3.TMPa 0rps, io ensure that the viscosity of 0.7cP above . ) ! . ) )
R sl E60rpslTH, B RES BN A TR R R TS 6. L EE7HRME. The graphic pressure for relative pressure.
When specd is between 40rps and 60rps, compressor can also operate although viscosity of mixed
Iubrication could not ensure under the followng conditions; ﬁﬂ E ﬁ %_ % %.
Eh&%: HSEDEL TWPabl FEEELT. Pressure conditions: exhaust pressure in the following continuous operation of 2.7MPa, - o A= ’ N
RESHR: /KT, VR, Timeand hoquency: s than 13 min/fime, | fmes / day, (&l TL j'” H_‘LEE‘EM%B&A ﬂ EgiflzfiifA | EL-22
M 0.3PRLE . 0il viscosity: 0,3cP above, W
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Compressor and Control

B Compressor control
B Compressor Capacity Control

The operating speed of the compressor is determined according to the temperature difference (AT)
between setting temperature and indoor unit air inlet temperature detected by each indoor unit under
cooling/heating thermo-ON operation and the variation of AT to control compressor frequency.

The frequency is calculated as follows:
Current Frequency x Coefficient Based on the Temperature

(for Cooling Operation)

The coefficient becomes larger when the value of AT (the temperature difference between setting
temperature and air inlet temperature is large) or variation of AT is larger.

The coefficient becomes smaller when the value of AT (the temperature difference between setting
temperature and air inlet temperature is small) or variation of AT is smaller.

(for Heating Operation)

The coefficient becomes larger when the value of AT (the temperature difference between setting
temperature and air inlet temperature is large) or variation of AT is larger.

The coefficient becomes smaller when the value of AT (the temperature difference between setting
temperature and air inlet temperature is small) or variation of AT is smaller.

Fc(n)=Fc(n-1) X AF

Fc(n):n frequency

Fc(n-1):n-1 frequency

AF:Coefficient Base on the temperature

Johnson ¢))I(, HITACHI
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Compressor and Control

Bm Compressor control

B Compressor Capacity Control Cooling @ Inlet tem:Ti
Fc(n)=Fc(n-1) X AF
Fc(n):n frequency
Fc(n-1):n-1 frequency
AF:Coefficient Base on the temperature Ts
Q_ATic : ATle(n) —AT1c (n-1)
ATlc(n) : Ti-Ts
ATlc(n-1) : n-1 difference value
AF : max (indoor units AHzc )
AHzce s -7 = ol D=o 1= 2=, 3= b= = B
ATlcin)e |ATleln)e |ATlcin)e |ATleinle |ATleln)e |ATleln)e [ATlcin)e [ATlcln)e [ATleln)«
< -7 < -l < (e <1a e <30 <ha <fa |a
40 ATlce 1.14¢ 1.16« 1.18¢ 1.206 1.21¢ 1.272¢ 1.23¢ 1.2he 1.30- |,
2l _AdTe= 40 1.09 1.11¢ 1.13¢ 1.1he 1.16¢ 1,17 1.18¢ 1.200 1.25« |,
1<0_ATle= 2e 1.04¢ 1.06« 1.08e 1.106 1.1 1.12¢ 1.13¢ 1. 1he 1.200 |,
0<0 ATle= 1« 0.99. 1.01+ 1.03¢ 1.0Re 1.06e 1.07 1.08 1.106 1.10« |,
-1<0_ATle= 0e 0.8he 0.90» 0.95. 1.00¢ 1.07e 1.02 1.03¢ 1.0k 1.100 |,
-2 ATlec=-1- 0.80e 0.8he 0.90e 0.9k, .96, 0.9/ 0.98 1.00e 1.05- |,
-3l ATle=-2» 0.75e 0.80e 0.85e 0.90e 0.91e 0.97e 0.93 0.95 1.00- |,
-h<l_ ATle=-3- 0.70e 0. 7he 0.80e 0.8he (.86« 0.87e 0.88 0.90e 0.9h |
0 AdTle=-he .65 0.70e 0.7he 0.80e 0.81e 0.82¢ 0.83 .85 0.90e |
Johnson ?))X(, HITACHI
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Compressor and Control

Bm Compressor control

B Compressor Capacity Control Heating
Fc(n)=Fc(n-1) X 4F
Fc(n):n frequency
Fc(n-1):n-1 frequency
AF:Coefficient Base on the temperature

Q_ATth : ATth(n) — AT1h(n-1)

AT1h(n) : n, Ts-Ti,difference value of setting temperature and indoor unit inlet temperature

HITACHI

@ Inlet tem:Ti

ATth(n-1) : n-1 , difference value
AF : max (indoor units AHzh )
AHzhe e -7 = F1= . 0= 1=e 2. 3= h=e =
ATThin)e [AThin)e [ATThin)e [ATThin)e |ATThin)e [ATThin)e [ATThin)e [ATThin)e |ATThin).
< -7 <-1e <Oe <le <ie <3 <he <o e
420 ATThe 1.14¢ 1.16¢ 1.18« 1.20¢ 1.21« 1.22¢ 1.23¢ 1.2be 1.30¢
2l ATTh= 4» 1.09« 1.11« 1.13« 1.15¢ 1.16« 1.17¢ 1.16« 1.200 1.25¢
1<l _ATTh= Ze 1.04- 1.06« 1.08« 1.10¢ .11« 1.12¢ 1.13« 1.15« 1.20e
0<l ATTh= T- (.99 1.07« 1.03« .05 1.06- 1.07e .06« 1.10e 1.15«
-1<0_ATTh= 0 (.85 0.90 .95 1.00e 1.07« 1.02e 1.03 1.0be 1.10e
-2l ATTh=-1+ (0.60¢ 0.8he .90 0.95 .96 0.97 .98 1.00« 1.05«
-3l ATTh=-%2e .75 0.800 .85 0.900 .91 0.92¢ 0.93¢ (.95 1.00«
-5 ATTh=-3» .70 0.7he .80 0.8he (.86 0.87¢ 0.88¢ (0.900 0.95
0 ATTh=-he 0.65 0.70 0.7he 0.80 0.81 0.870 0.83 0.85 0.90.
Johnson (! | - - HITACHI
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Compressor and Control

B RAS-18HNBCMQ to 20HNBCMQ(Compressor Stepping)
B 2 Inverter compressors

B Compressor Operation Control is to adjust the output frequency of an Inverter
Compressor according to Target Frequency

i:u:lm — 2 (Twa} Invertar Compmissars Each Compressor Freguency [Hz]
Dpamion meadar i Target Increase Direction Decreasze Direction
Stus Compreseor i Frequency
[ | , [Hz] Comp. N Comp.
! ! X 0.1 Mo 2 : Mo Ho.2
E E E GEE?J';" Comp. |Comp. Dpste;?:;?n Comp. |Comp.
a0 : ' | 11.0 1 1Mo | — 1 1Mo | —
E 410 1 410 | — 1 #10 | —
Fraquency of 5 420 1 420 — 2 210 | 210
Inwarter Comp. i
{Hz) 80.0 1 &0.0 — 2 40.0 400
81.0 2 40.5 40.5 2 40.5 405
_d' E L] L] L] - L L ]
11 i
42 '.;-J LE S
Targel Fraquancy {Hz) Frequancy
/4
Johnson /))I(' HITACHI
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Compressor and Control

B RAS-22HNBCMQ to 24HNBCMQ(Compressor Stepping)
B 2 Inverter compressors

B Compressor Operation Control is to adjust the output frequency of an Inverter
Compressor according to Target Frequency

(B) 2 (Two) Inverter Compressors
Compressor
Operation 1(One) Inverter i Each Compressor Frequency [Hz]
Status Compressor :
| | ! Target Increase Direction Decrease Direction
i i v Frequency Com Comn
: : i [Hz] Dpemﬁﬁn No.1 | No.2 Gpem&n No.1 | No.2
Y S E Status Comp. | Comp. Status Comp. | Comp.
E 1.0 1 1.0 — 1 11.0 —
rrequenoyor 61.0 1 610 | — 1 610 | —
He
(Hz) /I. 62.0 1 62.0 — 2 31.0 31.0
! E 80.0 1 800 — 2 400 400
B | ; E 81.0 2 40.5 405 2 405 405
i i ; . .
== : | . : :
BIZ E:D * Max.
Target Freguency (Hz) Frequency
/
Johnson /))I(' HITACHI
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Compressor and Control

B RAS-26HNBCMQ to 48HNBCMQ(Compressor Stepping)
B Multiple outdoor modules

(€}
Chutdoor unit 2 (Two} Cutdoor Units
Operation 1 (One) L
Status Outdoor Uinit Each Cuidoor Unit Frequency [Hz]
" Maot. : | Increase Direction Decrease Direction
Frequency |~~~ """ "TTTTTTTToTTooS At mTTTTmmommmmmmmsmmmmmm-g Target
i i Frequency | outdoor Cwutdoor
Y SR ; . [Hz] unit Cutdoor | Cutdoor unit Cutdoor | Outdoor
o Operation | Unit (&) [ Unit (B) |Operation | Unit (A) | Unit (B)
Status Status
11.0 1 11.0 — 1 11.0 —
Frequency of
Cutdioor umit
§1.0 1 §1.0 — 1 1.0 —
(Hz)
g2.0 1 g2.0 — 2 3.0 .o
o S E B0.O 1 B0.O — 2 40.0 40.0
1 1
| | 81.0 2 405 405 2 40.5 40.5
Mp-- | | ) ) ) )
1 1 - - -
i : 5 . . . .
62 an =
Target Frequency (Hz)

Johnson ¢))I(, HITACHI
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Johnson yj)I(‘

Compressor and Control

B RAS-50HNBCMQ to 72HNBCMQ(Compressor Stepping)
B Multiple outdoor modules

(o)
Cutdzor unit
Operation
Status
" Max.
Frequency
a0

85

Frequency of
Cutdoor unit
(Hz)

7

11F

3 (Three) Outdoor Unit

A

-

e ————— i —————

ERC T R SR

E-------

E-------

Target Frequency (Hz)

HITACHI
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Compressor and Control

B Compressor Stepping (Cont'd.)

Johnson ¢))I(,

Controls

Each COutdoor Unit Frequency [Hz]

Increase Direction

Decrease Direction

Target
Frequency | Outdoor Outdoar
Hz] umit Outdoor |Outdoor |Outdoor unit COutdoor | Outdoor | Outdoor
Operation | Unit (&) | Unit (B) |Unit (C} | Operation | Unit (&) |Unit (B} | Unit (C)
Status Status
1.0 1 11.0 —_ — 1 11.0 — —_
81.0 1 1.0 _ —_ 1 81.0 —_ _
g2.0 1 g2.0 —_ — 2 .o .0 —_
20.0 1 200 _ —_ 2 40.0 40.0 _
81.0 2 40.5 40.5 — 2 40.5 40.5 —_
o920 2 48.0 46.0 —_ 2 45,0 48.0 _
Q3.0 2 48.5 46.5 — 3 3.0 .0 31.0
1300 2 85.0 85.0 — 3 433 433 433
1310 3 436 438 436 3 438 43.6 438

HITACHI
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Compressor and Control

B Compressor Stepping (Cont'd.)
B Multiple outdoor modules
B Similar operation as a single outdoor module system

4 (Fowi]
e T3 LTI

Lh [] : !

1
'
i
i )
1 I
FisSim fasy -----------—-----‘.'—----:'-—1'------1-----:
] i i [
i i 1
1 : ' i I
[ 0] "= - l+l 1 : :
1 I H
a1 1 I
: L
ff|-=====c=cccccccc==s —--r-—-—-—‘l'
i I
Fraguensy of 1
Frewte Cormg
e

Mpr=ewnmwnw

i
!
i
1
1
i
== 1
1
1

?

..|P'

=]
e

Twigat Fiessicy [HE]

Johnson ﬂj)l(,
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Compressor and Control

B Compressor Stepping (Cont'd.)

Johnson ¢))I(,

Controls

Each Outdoor Unit Frequency [Hz]

Increase Direction

Decrease Direction

Target
Frequency | oytdoor Outdoor

[Hz] unit Cutdoor | Qutdoor | Outdoor |Outdoor unit Cutdoor | Qutdoor |Cutdoor | Qutdoor
Ciperation | Unit (A) | Unit (B) | Unit (C) [Unit (D) |Operation | Unit (&) | Unit (B) |Unit (C) | Unit (D)
Status Status

11.0 1 11.0 1 11.0

61.0 1 61.0 1 61.0

620 1 620 2 31.0 310

&0.0 1 80.0 2 40.0 400

1.0 2 405 40.5 2 40.5 405

920 2 460 46.0 2 46.0 450

930 2 465 46.5 3 31.0 310 310

123.0 2 61.5 61.5 3 41.0 410 410

1240 2 620 62.0 4 31.0 310 30 3.0

130.0 2 65.0 65.0 4 32.5 325 325 325

131.0 3 438 436 436 4 32.8 328 328 328

195.0 3 65.0 65.0 63.0 4 458 483 485 458

196.0 4 450 49.0 450 450 4 430 490 490 490

HITACHI
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Compressor and Control

16 148
. MaXImum Frequency RAS-50HNBCMQ 16 148
18 200
16 148
Model Combination of |Maximum Frequency RAS-52HNBCMQ 16 148
ode Base Units [Hz] 20 200
m 50 16 148
RAS-26HNBCMQ RAS-54HNBCMQ 16 148
16 148 22 250
RAS-28HNBCMQ 12 1o 18 148
16 148 RAS-56HNBCMQ 16 148
14 130 24 260
RAS-30HNBCMQ T 128 T 128
16 148 RAS-58HNBCMQ 18 200
RAS-32HNBCMQ % 128 o4 60
16 148 16 148
RAS-34HNBCMQ 18 200 RAS-60HNBCMQ 20 200
16 148 24 260
RAS-36HNBCMQ 0 500 16 148
= 8 RAS-62HNBCMQ 22 250
RAS-38HNBCMQ 24 260
22 250 16 148
RAS40HNBCMO 16 148 RAS-64HNBCMQ 24 260
24 260 24 260
18 200 18 200
RAS-42HNBCMQ 24 260 RAS-66HNBCMQ 24 260
24 260
RAS-44HNBCMQ iﬂ ggg 20 00
> 250 RAS-68HNBCMQ 24 260
RAS-46HNBCMQ 2 60 24 260
22 250

24 260
RAS-48HNBCMQ RAS-70HNBCMQ 24 260
24 260 2 260

Johnson ¢))X(,

Controls

HITACHI
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Compressor and Control

Model Combination of |[Maximum Frequency
B Maximum Frequency Base Units [Hz]
20 200
Model Combination of |Maximum Frequency RAS-B4HNBCMO ;g ;gg
Base Units [Hz] >4 580
24 260 20 200
RAS-T2ZHNBCMQ 24 260
24 260 RAS-86HNBCMQ gg igg
16 148 24 260
RAS-T4HNBCMQ 16 148 20 200
18 200 20 200
24 260 RAS-88HNBCMG 24 260
16 148 24 260
16 148 20 200
RAS-TEHNBCMOQ
20 200 RAS-90HNBCMQ 22 250
24 260 24 260
16 148 24 260
20 200
16 148
RAS-TBHNBCMOQ
22 250 RAS-92HNBCMQ gj ;gg
24 260 o2 260
20 200 59 550
20 200
RAS-80HNBCMQ 24 260
20 200 RAS-94HNBCMQ o4 580
20 200 24 260
20 200 24 260
20 200 24 260
RAS-82HNBCMQ -
20 500 RAS-96HNBCMQ 1 560
22 250 24 260
/
Johnson /))I(' HITACHI
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Compressor and Control

B Compressor control
B Compressor Protection Control

{a) Pressure Ratio Increase Protection Control
Pressure Ratio Increase Protection Control is performed in order to protect the compressor from an
increase of pressure ratio.

<Details of Control= NoTE.
- 1. With a combination of base unitz, the control in the figure
Mormal Operation is performed for the entire number of outdoor units to be
Pressure Ratinz = 8.5 connected.
Y 2. The pressure ratio is calculated in each outdoor unit, and
Frequency Forced Decrease this control uses the maximum value.
{1.0Hzisec.) &= (Pd [MPa}+0.1) / (Ps [MPa]+0.06)
: Pressure Ratio &= (Pd [psi]+15)/ (Ps [psi]+3)
Pressure Ratio 2 < 8.2 ) c=85 Pd: Detected Value of High Pressure Sensor [MPa (psi)]

Pz: Detected Value of Low Pressure Senzor [MPa (psi)]
Prohibition of Frequency Increase

(Only Frequency Decrease Permitted)

Pressure Ratiog = 7.5

{b) Low Compression Ratio Protection Function
This function is activated to protect the compressor during occurrences of low compression ratio.

<Dietails of Control=

Mormal Operation

Pressure Ratiog = 1.5

L - .
Pressure Ratio £ < 1.5 for 1 min. Abnorm pa

Frequency Forced Increase > c na ?:I ?jh:p”%& Sto - d1 -1

(0.25Hz/sec.) (Cause Code of LU. Stoppage: d1 -11)

Pressure Ratio g 21.6

L Pressure Ratio

Prohibition of Frequency Decrease E=1.5
(Only Frequency Increase Permitted) MOTE:

1. With a combination of base units, the contrel in the figure
iz performed for the entire number of cutdoor units to be
connected.

Pressure Ratioe 2 1.7

2. The pressure ratio is calculated in each outdoor unit, and
this control uses the minimum value.

Johnson -pv
Controls

HITACHI
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Compressor and Control

B Compressor control
B Compressor Protection Control

P02: High Pressure Increase Protection Control

High Pressure Protection Control is performed in order to prevent activation of a protection device
caused by a high pressure increase during an abnormality and to protect the compressor from an
excessive increase of discharge pressure.

<Detailz of Control=

44 Mormal Operation

PdzP1

Y
Frequency Forced Decrease
{1.5Hz/zec.)

Pd < P2

L Pd = 3.80MPa (551psi ) for 2 sec.
Pd=P1

Prohibition of Frequency Increase Y
(Only Frequency Decrease Permitted)

Abnomal Stoppage
(Cause Code of |, Stoppage: d1-13)

Pd =P3
Control Value [MPa(psi]] MOTE:
Operation Mode P1 =3 F3 1. With a combination of base units, the contrel in the figure
iz performed for the entire number of outdoor units to be
Cooling [%t‘:iuﬁ] [i'gg] {i'az-ti]} connected.
2. High pressure iz detected in each outdoor unit, and this
Heatin 3.35 3.30 3.10 confrol uses the maximum value.
g (486) (479) {450) Pd: Detected Value of High Pressure Sensor [MPa(pis)]

Johnson ¢))I(, HITACHI
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Compressor and Control

B Compressor control
B Compressor Protection Control

i PO3: Inverter Current Protection Control
Inverter Current Protection Control is performed in order to prevent an inverter trip caused by an

increase of inverter semndan.r current value.
Control Value

(a) Inverter Secondary Current Protection <380-415V>
Model n e e e]s

<Details of Confrol= RAS-8.0HNBCMO

RAS-10HMBCMQ
‘-'-I Mormal Operation RAS-18HMBCMQ
RAS-20HMBCMQ

228 | 223 | 238 | 233 | 238

linv = 11 (A)
¥ RAS-12HNBCMQ
RAS-14HNBCMQ

L | Prohibition of Frequency Increase | RAS-16HMBCMQ 362 | 357 [ 372 | 387 | 372
linv < 12 (A) {Only Freguency Decrease Pemitted) | RAS-22HMBCMG
linv 2 13 (A) RAS-24HNBCMOQ

¥

Frequency Forced Decrease
(3.0Hz/zec.) limw = 14 (&)

limv = 15 x 105% (&) for 30 =ec._
or totally 3 min. in 10 min.
Y

Abnormal Stoppage
(Cause Code of Inverter Stoppage: d1-17)

Johnson ﬂj)l(, HITACHI
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Compressor and Control

Bm Compressor control

B Compressor Protection Control
(b} Primary Current Protection for each Inverter PCB

=Details of Control= Confrol Value
<380-415\=
—)-| MNormal Operation
Model 11 12 12 14
lsep = 12 (A) lzep =11 (A) RAS-BE.OHMBCMO
¥ RAS-10HNBCMG
247 | 237 | 252 | 247
Prohibition of Frequency Increase - RAS-18HMNBCMO
{(Only Frequency Decrease Permitted) RAS-20HMBCMOQ
lsep = 13 (4) Isep <4 (A) ﬁgji::gg:g
y RAS-16HNBCMG | 391 | 384 | 206 | 391
Frequency Forced Decrease RAS-2ZHNBCMQ
{1.0Hz/sec.) RAS-24HMNBCMO

(¢} Primary Current Protection for each Outdoor Unit

<Details of Control= Control Value
=380-415V=
— | Normal Operation Madel 11 12 3 | 14
Idou = 12 (&) Idou 2 11 {A) RAS-80HNBCMQ | 148 | 138 | 153 | 148
\ RAS10HMBCMO | 204 | 194 | 209 ( 204
_|  Prohibition of Frequency Increase |
(Only Freguency Decrease Pemmitted) RAS-1ZHNBCMQ 244 | 234 | 240 | 244
Idou = I3 (&) RAS-14HMBCMQ | 286 | 276 | 291 | 286
L ldou <14 (A) [ mas_teHNBCMa | 322 | 312 [ 327 [ 322

Fregquency Forced Decrease
(1.0Hz/sec.)

— RAS-1BHMNBCMO | 416 | 406 | 421 [ 418
RAS-20HNBCMO | 416 | 406 | 421 [ 416
RAS-2ZHMBCMQ | 482 | 47.2 | 48.7 | 48.2
RAS-24HMNBCMQ | 570 | 56.0 | 575 [ 570

/
Johnson /j)l(' HITACHI
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Compressor and Control

B Compressor control
B Compressor Protection Control

FO4: Inverter Fin Temperature Increase Protection Control
Inverter Fin Temperature Increase Protection Control is performed in order to prevent an inverter trip
caused by a temperature increase of the inverter fin.

=Detail of Control= Contrel Value
————| Normal Operation =380-415V> [°C]
Thin = T1 Model T1 T2 T3 T4 TS
Y RAS-5.0HNBCMQ
Prohibition of Frequency Increase _ RAS-10HNBCMO
Thn<T2? {(Only Frequency Decrease Permitted) RAS-18HMNBCMO 98 96 100 | 88 | 103
RAS-20HMNBCMQ
TAnz2T3
L RAS-1ZHNBCMQ
Frequency Forced Decrease RAS-14HMBCMOQ
{0.5Hz/=ec.) RAS-16HMNBCMQ 103 101 105 103 108
Tin=T4 | Ras.22HNBCMQ
Tfin = T5 il RAS-24HNBCMQ

Abnormal Stoppage
(Cause Code of |.U. Stoppage: d1-17)

P05: Discharge Temperature Increase Protection Control
Discharge Temperature Increase Protection Control is performed in order to protect the compressor
motor coil from an increase of discharge temperature during an abnormality.

Details of Control
4>-| Momal Operation |

Td = 112°C(234°F) |

r

Frequency Forced Decrease

{1.0Hz/zec.) -
Td = 110°C{230°F 3
s hrern | Td= :;;CF; Td 2140°C(284°F) for 5 sec. or
Prohibition of Frequency Increase Y Td 2132°C(270°F) for 10 min.
(Only Frequency Decrease Permitted) Abnormal Stoppage
y) | {Cause Code of |.U). Stoppage: d1-15)
Johnson 7 Td = 105°C{221°F) HITACHI
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Compressor and Control

B Compressor control
B Compressor Protection Control

POG: Low Pressure Decrease Protection Control
Low Pressure Decrease Protection Control is performed in order to protect the compressor from a
transitional decrease of suction pressure.

=Details of Control=
Mormal Cperation

Ps < 0.14MPa (20psi) |

Frequency Forced Decreasze
(0.25Hz/=sec.)

Ps = D.09MPa {13psi) for 12 min.

Ps = 0.18MPa (26psi) Pz = 0.10MPa
A (15psi)

Prohibition of Frequency Increase ¥

{Only Frequency Decrease Permitted) Abnomal Stoppage

| (Cause Code of L.U. Stoppage: d1-13)

Ps = 0.22MPa (32psi)

P09: High Pressure Decrease Protection Control
When decreasing high pressure, the compressor operation frequency is controlled by this protection
control for the following purposes.

- To prevent insufficient refrigerant supply to indoor units installed at different height locations.

= To keep the refrigerant oil supply in the compressor.
Details of Control

4>| Mormal Operation |

Pd < 1.0MPa (145psi)
¥

Frequency Forced Increase
(0.125Hz/2ec.)

Pd = 1.0MPa {145psi) for 1 hr.

Pd = 1.2MPa (174psi) Ps < 1.0MPa
hJ {145psi)
Prohibition of Freguency Decrease ¥
{Only Frequency Increase Permitted) Abnormal Stoppage
| (Cause Code of |.U. Stoppage: d1-26)
JOhnson Pd = 1.5MPa (218psi) HITACHI
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Compressor and Control

B Compressor control
H Oil return Control

1y Ol Returmn Control
Oil return control is performed in order to avoid insufficient oil supply to the compressor caused by long
time low frequency operation. This control is utilized to return the oil flow out to the indoor unit side

from the compressor.

<Activating Condition>
This control function is started the COmMpressor runs below the SDECiﬁEﬂ SPEE{] for 1 hour continuously
(refer to the table below).

<Compressor Speed for Ol Return Control>

Type of Unit Cooling Operation Heating Operation
= BHP 320 320
10HP 380 380
12HP, 14HP 500 540
16HP to 24HP 66.0 720
26HP to 36HP 96.0 108.0
38HP to 54HP 1320 156.0
56HP to 72HP 1760 190.0
T4HP to 96HP 2400 240.0

<Detail of Control=
Compressor:
Increase the compressor speed above the required value to return the oil to the compressor

Expansion Valve:
{In the Case of Cooling Operation) Open the expansion valve of the indoor unit under thermo-ON.
{In the Case of Heating Operation) Open the expansion valve of the outdoor unit.

, <Deactivating Condition=

Johnson “This control function is canceled when the oil retumn control continues for maore than 60 sec. (for cooling HITACHI
Controls pperation) 1120sec. (for heating operation). Air conditioning solutons
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Fan control and Fan RPM

B Fan motor

= P ] 51-6530. 5
- S—
E: 77 | | 40£0.5 1.5
53 | 1B 5

: ! |
Y ‘
=l |
|

?_ J
e

4 Ty —
Los o ; =
i'-rm.ﬁ-l Ji A o b _;\’ B
ot PR L=

10
G T
e ABARL
a
| ]
H
wis

Unit: mm
Model a Resistance
8HP/M1O0HP/M12HP/20HP/22HP/24HP | 268515 | 9.2+10Q at 20°C
14HP/16HP/18HP 2270+15 | 92+10Q at 20°C

Johnson ﬂ))l(,
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Fan control and Fan RPM

B Fan motor
Fan step lower limit step;Fomin «
Conditon« HEX states Lower limit stepe G
State A
sen CONDe 1 - HP Fomax
a
C 8HP 22
e 6
- T—” 10HP 23
3 o> 12HP 25
L WAL 14HP 23
16HP 24
5S¢ 15« 254
EHNTEEE Ta slv[T]e 18HP 24
. 20HP 23
EVAP. 6e

22HP 23

COND- 0- .
State Be 24HP 24

EVAP- 1s B

¢ ()«
State B~ State A«
(general)« (fin, temperature too
() rise)«
+
Switch condition«
marke conditions o
=

(1 )| Inverter fin temperatue :Tfmax_slv= 67°C+

+

Inverter fin temeratuer :Tfmax_slv= 72°C is about Smin
(B )e ar+

Inverter fin temeratuer Tfmax_slv= 757C o

Johnson ﬂj)l(, HITACHI
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Fan control and Fan RPM

B Fan motor
W Start control
(No|  Conditon | Step |
1 Ta_slv>15[°C]
2 Ta_slv=15[°C] 10

Ta_slv: ambient temperature

Johnson ))I(' HITACHI
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Fan control and Fan RPM

B Fan motor
B Control (Cooling)

—| Fomax

Pd=Pn-0.05

Siope2 | Pd2Pdomaxt03 oo PAs1S oo e )
| =
S'tEFH' 1 {‘J‘jd Pdomax+0.05 Pd=2.0 @ @

Pd=Pdomax-0_3

}I step-1 |—

Pn:3.1MPa
Pdomaxc={(Fty_slvX2+120) X3+ (Ta_slvX4-+120) X 7}/1000
(2.00=Pdomaxc=3.00)

Fty slv=Fslv(n) X 80/outdoor HP
Fslv(n): instruction frequency

Johnson ﬂj)l(, HITACHI
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Fan control and Fan RPM

B Fan motor
B Control (Heating)

Fomax.

22+

10

Fomax
7
Ta slv<b
_@{ Ps<Psfo+0.15 '@?&p‘ Ps>1.25 }@7
:step H | Ps<Psfo-0.02 Ps>1.1 }m‘ @

Psfo=(760—Fty_slv)/1000

Fty slv=Fslv(n) X 80/outdoor HP
Fslv(n): instruction frequency

Johnson ¢))I(, HITACHI

Contl'O|S Air conditioning solutions



Fan control and Fan RPM

B Fan motor

State B« —
(general)e —2;-

State A«
(fin temperature too

Switch condition«

marke conditione -

1 Inverter fin temperatue :Tfmax_slv=67"C o

£

Inverter fin temeratuer :Tfmax_slv= 72°C is about 5min

2 ore

Inverter fin temeratuer Tfmax_slv= 75°C e

Entrance:T4=Tfmax_slv Fan step +3
Exit:Tfmax_slv<<T2

T2 T4

State A Generation 98 100
Degeneration 96 98
State B Generation 103 105
Degeneration 101 103

Johnson yj)I(‘
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Fan control and Fan RPM

B Fan motor

P04: Inverter Fin Temperature Increase Protection Control
Inverter Fin Temperature Increase Protection Control is performed in order to prevent an inverter trip
caused by a temperature increase of the inverter fin.

=Detail of Control= Control Value
»| Normal Operation <380-415V> [C]
Tfin = T1 l Model T1 T2 T3 T4 T5
ronibit F I RAS-8 OHNBCMQ
rohibition of Frequency Increase RAS-10HNBCMOQ
Tfin< T2 (Only Frequency Decrease Permitted) E RAS-18HNBCMO 98 96 100 98 103
RAS-20HNBCMQ
Tin=T3 l
RAS-12ZHNBCMQ
Frequency Forced Decrease RAS-14HNBCMOQ
(0.5Hz/sec.) Thn < T4 RAS-16HNBCMQ 103 101 105 103 | 108
n= RAS-22HNBCMQ
Tiin=T5 l RAS-24HNBCMQ

Abnormal Stoppage
(Cause Code of |.U. Stoppage: d1-17)

Johnson ¢))I(, HITACHI
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Fan control and Fan RPM

B Fan motor
B Fan speed and Power input
(3) CabinetA: . (k) Cabinet B1/B2. (c)  Cabinet C1/C2}
Fan speed[rpm]- R Fan speed(rpm]- . Fan speed[rpm]-
.

FAN1- FANL- FAN2. FAN1e FAN2<

0. 0- 0- 0- 0 Qe 0o Qe

L 108, 1. 114 114. » 108 108

5 120 2 126 126 2 120 120

3 130, 3 138- 138. 3 1320 1320

4 156. 4. 162: 162. 40 1560 156+

5. 186 5. 192. 192. 5. 186 136

. 216, 6 222. 222, o 216- 16

7- 228 7 240- 240 70 2285 2285

3. 276. 8 282- 282. 8¢ 2760 2760

9 306 9. 318. 318. 9. 306+ 306

10, 336, 10 348. 348, 10 3360 3360

L 372, 11. 384. 384, 110 372 3720

12. 396. 12 420 420. 120 408 408+

Fanstep.|  13. 132, Fan 13. 486. 486. Fan 13 4560 456.

i 14, 163, step | 14. 576. 576. steps| 14+ 510+ c10-

15. 516. 15- 630- 630~ 154 570« 570«

16. 576 16- 684- 684. 16+ 588 588.

17 o4 17. 720- 720- 170 6180 618«

1s. 630. 18. 786. 786+ 18- 6720 720

19. 666- 19- 822. 822. 19« 714 714

20 702. 20- 912. 912- 200 7560 7564

1 =Ty 21. 960. 960. 210 798 798

2. 280. 22, 1032. 1032. 220 840+ 240+

23, 304, 23 1116- 1116- 230 8880 888

24. 852~ 24. 1194 1194- 24- 936+ 936+

25, 924. 25, 1230. 1230. 250 984. 984+
h g 26. 1002. 26 1266- 1266 26 1032 1032+

Jocglrfg'gls‘ 7. 1080. 27- 1302- 1302- 27+ 1080~ 1080~ | !Jﬁgﬂ.!m




SVA

B SVA(Gas bypass valve)
B Pd increase protection
B Ps decrease protection

Cooling:
Pd>3.6MPA,Open
Ps<0.2MPA,Open

Heating
Pd>3.5MPA,Open
Ps<0.1MPA,Open

Defrosting
Closed

Johnson ¢))I(, HITACHI
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SVB,SVC

H SVB

B When Compl Frequency#0i}, SVB=ON; otherwise, SVB=OFF.
B When Comp2 Frequency#0i}, SVC=ON; otherwise, SVB=OFF.

H SVF .

Meet all conditions and keeplmin, SVF do the OFF operation.
e Ftinv (j)=280 X Kcomp_slv(j) Hz;
(1) e COND, 20°C=Ta_slv=45°C; or EVAP, Ta_slv=15°C;
(OFF) e COND, Pd sIv<Pc 0.1 MPa; or EVAP, Pd_sIv=2. 8MPa
e Tdmin _slv=Tc_slv+20°C, and Tdave _slv(n)=Tdave sIv(n 1); or Tdmin_slv=Tc_slv+25°C

Meet anyone of conditions ; SVF do the ON operation.

* There have Compressor OFF; or compressor Ftinv (j)=40 X Kcomp_slv(j) Hz;
() e COND, Ta_slv=15°C, or 48°C<Ta slv; EVAP, Ta_slv=18°C;
(ON) e COND, Pd_slv=3. 7MPa or EVAP, Pd_slv>3 2MPa;

. Tdm|n_sIv<Tc_sIv+15°C

AA50: Kcomp_slv=0.77
DC80: Kcomp_slv=1.23

Ta_slv: ambient temperature

Johnson ))I(o Pd_slv:High pressure T
Controls Tdmin_slv:min(compressor Td) ,Pc=3.2 Air conditioning solutons
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Controls

g

|

Inv Comp(AC 380V)
HP Switch(AC 220V)
. Oll Separatar

Check Valve

HP Sensor(DC 5V)
SVAAC 220V}

. SOVi4-Way)(AC 220V)
. EVO(DC 12V}

. Subcooler{BPHE)
10,EVB(DC 12V)
11.5VF[AC 220V)
12.LP Sensor{DC 5V)
13,Accumulator
14.Muffler

15.Caplllary A
16.Capillary B

17.HEX

00N @M s W

18. SVB[AC 220V)

19, SVC(AC 220V)
20.8VX1(AC 220V)

21, Fan

22, Bare motor(AC 380V)
23, Llguld Valve

24, Gas Valve

25, CCHA(AC 220V)

26, CCHB(AC 220V)

27, FllterA(100 meshes )
28, SWX2(AC 220V)

29, Ts Sensor{DC 5V)
30, Tg2 Sensor(DC 8V)
31, Td1 Sensor(DC 5V)
32, Td2 Sensor{DC 5Y)
33, Tg1 Sensor(DC 5V)
34, Tsc Sensor(DC 5V)

35.Tchg Sensor(DC 5V)
36,Te1 Sensor(DC 5V)
37.Te2 Sensor(DC 5V)
38 Ta Sensor(DC 5V)
39 Check Valve

HITACHI

Air conditioning solutions



SVX1,SVX2

m SVX1
B When Compl Frequency#0 —=0f}, SVX1=ON keep30s; otherwise, SV X1=OFF.

m SVX2
B When Comp2 Frequency#0 —=0/}, SVX2=ON keep30s; otherwise, SVX2=0OFF

Johnson ¢))I(, HITACHI
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Electronic Expansion Valve

B Electronic Expansion Valve for OU [ 6
B Cooling and defrost: 5 @
Fully open -
. @ e
M Heating . )
OU heat exchanger SH - o
EVO(n)=EVO(n-1) X 4EVOTs
AEY (T s o -4 = = -1=e 1=w I=v f=o 10=. 1h=.
ATs(nle  |ATsln)e  |ATslnle  |ATs(n)e  |ATs(n)e  [ATs(nle  |ATs(n)e  |ATs(nle  |ATsln)e
< -4o < =20 < -le <o < 3o < fe < 10e < 1he o ATs: AT (n)—AT (n 1)
8<0_4Tse 1.02- | 1.04 | 1.070 | 100 | 1.8 | 1200 | 1.2 | 1.280 | 1.25 Q_ATs: ATs >
— ATs(n): TG_slv—Tso_slv—Kpl
PROATSE B 0e | 1,020 | 1040 | 12070 | 1100 | 1180 | 1,200 | 1250 | 1260 | 4Tg(n-1): Last ATs(n)
2<0_4Ts= 5\ ggg. | 1.000 | 1.020 | 1.04s | 1.07- | 1.10- | 1.160 | 1.20. | 1.26- | Tso_slv:target evaporator temperature
= <
0<0_4T= 2 gog5. | 0.98 | 1.000 | 1.020 | 1.040 | 1.07 | 1.10- | 1.5, | 1.20. | 1s0_slv=Tes slvtKtsco (Tso_slv=Ta_slv)
0 = 0 Tcs_slv: Ps saturation temperature
-als= v 0.490. 0.95 0.958» 1.00a 1.020 1.040 1.07 1.10e 1.156e Ktsco=ps-siv*1.67+2.5 (3-5)
$<Q_ATs= -le 0.85 0.900 0.95. 0.98 1.00« 1.02a 1.04« 1.07s 1.10« Kpl Pressure loss correction factor
B<0.4Ts= 82\ gogo. | 0.85. | 0.90- | 0.9 | 0.98- | 1.00- | 1.020 | 1.040 | 1.07. | Kpl=Ft_slvX0.012—Kpl_hosei (0=Kpl=3)
9<0_ITs= 6| (0. | 0.80- | 0.85- | 0.90- | 0.95. | 0.8 | 1.00- | 1.02- | 1.00 | Kpl_hosei:Density ratio correction
— Kpl_hosei=0.8—0.11 X Ta_slv
0-41e= %] 0.80- | 0.80¢ | 0.80- | 0.85 | 0.900 | 0.950 | 0.88 | 1.00¢ | 1.020 | o<kl hoseis3)

Johnson ﬂ))l(,
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Electronic Expansion Valve

B Electronic Expansion Valve for OU(subcooling)
B EVB(n)=EVB(n-1) X 4EVB (EVBMIn=EVB(n)=EVBmax)
When SVF=0FF, 4EVB=A4EVBTshinj;
Other, 4EVB=AEVBTSc

Q_ATshinj: ATshinj(n) — ATshinj(n-1)

ATshinj: Tshinj-Tshinjo

ATshinj(n-1) : last ATshinj

Tshinjo: temperature difference before and after subcooling heat exchanger bypass
Tshinj=Tg2_slv—Ts_slv

Tshinjo: target TSCch

Gool ing: Tshinjo_c: 5°C

Heating; 8+(7-Ta_slv)/3 (8=Tshinj_h=13°C)

| i 1 1
g I — - | o
oo Tl 6= 4= | -1=. 3. . 9z, 150 1 - %
2BBTshinis | _ s 4 4 4 4 4 4 4 i & ®
. N Tshinj(nle| Tshinitnde| Tehini(n)e| Tshini(n)e| Tshinj(n)e| Tshini(nle] Tshinjin)e ®
a o < -4e <-lo < 3o < Be < 9o < 1he a , [ ] ® @

12<<0_ATshinj« 1.01¢ 1.02¢ 1.04« 1.06¢ 1.08¢ 1.1« 1.12¢ 1.15¢ .20 | >q == =P ~
;S;ATSM”J' 1. 1,010 1.020 1,045 .08 1,080 100 1,125 105 |
“;%ATS“W 0,99 1o 1,01 1,020 1.04 1.0+ 1.08 110 1z | Tg2_slv Ts_slv
L rnind 0. 96e 0,990 1 101 .02 1.040 1.0 .08 11
Tsrﬁnf.gg-i 0,93+ 0.96+ 0.9+ 1. 1,015 1.020 1.040 .08 1,080 |
Tsr;?:jgg_i 0.9 0.93¢ 0.96+ 0.99: 1. 1,010 1.020 1,045 1,080 |
TS;:J.Q;;J 0.85: 0.9¢ 0.93¢ 0,952 0.99: 10 1,010 1,025 1,06 |
s 0. 8o 065 0.6 0. 93 0. 96 0,990 1 101 1z |
et RS o8 | o | oee | oosn | oosee | ose 1. Lo |

Johnson ?))X(, HITACHI
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Electronic Expansion Valve

B Electronic Expansion Valve for OU(subcooling)
M EVB(n)=EVB(n-1) X 4EVB
When SVF=0FF, 4EVB=A4EVBTshinj;
Other, 4EVB=AEVBTSc

(EVBMIn=EVB(n)=EVBmax)

Controls

1—\| °
Q_ATSc: ATSc(n)— ATSc(n-1) —& % q.
ATSc(n): TSCcho—TSCch e a ® ﬁ%
ATSc(n-1):last ATSc(n) T ® Tse slv
TSCch: temperature difference before and after subcooling heat exchanger Tchg._slv -
Cool ing:TSCch=TSC_slv—Tchg_slv -
Heating; TSCch=Tchg_slv—TSC_slv
TSCcho: target TSCch
ZJEVBTSc. |- 9=, e -3 =, -T=. 2L, 4=, 7L 0=,
AT5eln)e |AT5cln)e [ATScln)e |ATScin)e |ATScin)e |ATSc(n)e |ATScin)e [ATScinle |ATSc(n)e
<-9. < -B. -3 <-la < 2o < 4o < Ja < 100 |
/<0_4T3c- 1.00- 1.01. 1.03- 1. 06. 1.10- 1.13- 1.17. 1. 20- 1. 20-
6<l_4Tsc= 7o 0. 98- 1. 00- 1.01- 1.03- 1. 06- 1.10- 1.13- 1.17- 1.20-
3<0_4T5c= o 0. 96- 0. 98 1.00- 1.01- 1. 03 1.06- 1.10- 1.13- 1.17-
1<0_aTsc= 3. 0.93- 0. 96- 0. 98- 1. 00- 1.01- 1.03- 1. 06- 1.10- 1.13-
“2<C_AT3c= 1o 0. 89- 0. 93- 0. 96- 0. 98- 1. 00- 1.01- 1.03- 1. 06- 1.10-
-4<l_AT3c=-2- 0. 84 0. 89 0.93- 0. 96- 0. 99 1.00- 1.01- 1. 03 1.06-
6<l_4aToc =4 0. 80- 0. 84- 0. 89- 0.93- 0. 96- 0. 98- 1. 00- 1. 00- 1.01-
-8<_4T3c=-6. 0. 80- 0. 80- 0. 84 0. 89 0. 93 0. 96- 0. 98- 1. 00- 1.00-
0_4TSc=-8. 0. 80- 0. 80- 0. 80- 0.84. 0. 89- 0.93- 0.93. 0. 98- 1. 00-
Johnson ?))I(, HITACHI
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Electronic Expansion Valve

B Electronic Expansion Valve for OU(subcooling)

H Cooling

| priority | Conditon | TSCcho |
Q) TSC_slv—TSCcho_c<Tcs_slv+9 TSC_slv—(Tcs_slv+9)
@ TSC_slv—TSCcho_c<Ticmax—7 TSC_slv—(Ticmax—7)
©) Other TSCcho_c

Ticmax :the max inlet temperature of indoor unit which is turned on
TSCcho_c: TSCcho_c=8-(Fty_slv+20) X 3/30+(Ta_slv—33) X 5/15

Fty slv=Fslv(n) X 80/outdoor HP

B Heating i , on f
slv(n): Instruction trequenc
| priority |  conditon |  TSCcho | (n) . g y
®  Tchg slv—TSCcho h<2 Tchg slv—2 Ta_slv: ambient temp
@ Tchg_slv—TSCcho_h<Ta_slv+3 Tchg_slv— (Ta_slv+3)
® Other TSCcho_h

TSCcho_h:TSCcho_h={(Fty_slv+20) X 4/30+(Ta_slv-10) X 2/15+B} X Kacc

Pd_slv=2.20 and Ps_sIv=0. 30 andB=-5Kacc=0

Other, Kacc=1
B=0.5 X SCave(n)-7.5(-7=B=0)
SCave:the average of SC(indoor units which is turned on)

Johnson ?))X(, HITACHI
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Electronic Expansion Valve

B Electronic Expasion Valve for U

M Cooling :
EVI(n)=EVI(n-1) X 4EVIC (90§EVIC(n)§EVImax)
JEVIG. T [3<. 2<. =, <. 3. 6. 10=. 5.
ASH(n) . [ASH(n) . |ASH(n). |ASH(). |ASH(M). |ASHM). |ASHM). [ASH(n). |[ASH(n) .
<=3 <-2- <-1- <1. < 3. < 6. <10- <15, o
7<Q_A8H. 1.01. | 1.03 | 106 | 1.10. | 1.13. | 1.17. | 1.20. | 1.20. | 1.20.
4<Q_ASH= 7. 1.00. | 1.01. | 1.03 | 106 | 1.10. | 1.13. | 1.17. | 1.20. | 1.20.
2<0 M= 4. 0.98 | 1.00. | 1.01. | 103 | 1.06.  1.10. | 1.13. | 1.17. | 1.20.
1<Q_48= 2. 096. | 098 | 1.00. | 1.01. | 1.03 | 1.06 | 1.10. | 1.13. | 1.17.
F2<0_ASH= 1 0.93. | 0.96. | 098 | 1.00. | 1.01. | 1.03 | 1.06. | 1.10. | 1.13.
F3<0_ASH=-2- 0.89. | 0.93. | 0.96. | 099 | 1.00. 1.01. | 1.03 | 1.06. | 1.10.
o <Q_A8H=-3- 084. | 089. | 093 | 009 | 098 | 1.00. | 1.01. | 1.03 | 1. 06
-8 <Q_A8H=-5. 080. | 084 | 089 | 093 | 09 | 0098 | 1.00. | 1.01. | 1.03
0_ASH=-8- 0.80. | 0.80. | 0.8 | 089 | 093 | 096 | 0098 | 1.00. | 1.01.
Q_ASH: ASH(n) — ASH(n-1)
ASH(n):SH—SHo (-20=4SH(n))
ASH(n-1):last A4SH(n)
SH=Trg(k)—TrL(k)+ correction value
Trg(Kk) :IDU gas temp [°C]
TrL(K) : IDU liquid temp[°C]
correction value: IDU SH correction value
/
Johnson /))I(‘ HITACHI
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B Electronic Expansion Valve for IU
M Cooling:

Sho:target SH

=SHon+SHo_hoseil+SHo_hosei2+SHo_hosei3
(0=SHo=8)

SHon=0

SHo _hoseil=KSHol—KSHolmin

KSHo1; KSHol1=[{(Ts+Ts_rev)—Ti} X 4+80]/10

KSHolmin: min (KSHol)

SHo_hosei2=(KSHo2 —KSHo2min) X 10/30
KSHo2 ; KSHo2 =KSH02={Ti X 4+ (Ts+Ts_rev) X 6—120}/10
KSHo2min: min (KSHo2)

SHo_hosei3 m
60 <SHHz
30<SHHz=60 1
Other
SHHz=Ft x 100/(Outdoor capacny HP X 10/80)

H(indoor unit power on number-+5)/3}/5

Johnson ))I('

Electronic Expansion Valve

Ts: setting tem
Ts_rev:Ts correction
Ti: inlet tem

HITACHI
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Electronic Expansion Valve

B Electronic Expansion Valve for U
B Heating:
AEVI=[Kp X {4SC(n)— 4SC(n-1)}+Ki X ASC(n) X T] X Krtevi (AEVIMin=AEVI=AEVImax)
EVI(n)=EVI(n-1)+ 4EVI (EVImin_hot=EVI(n)<EVImax)
EVI(n) :now
EVI(n-1) :last

AEVI

Johnson ﬂ))l(,

Controls

: EXV change pls

4SC(n):SC—SCo (-10=45C(n))

ASC(n-1):last SC(n)

SC=Tc—TrL(k)+correction value

Tc: Saturation temperature (Pdmax) [°C]

TrL(k): IDU liquid temp[°C] _ _
correction value : IDU SC correction value I°r GaHAGI, Kre‘”
Kp=1,Ki=3 >63 3
T:time

Krtevi:indoor EXV correction

SCo:target SC[°C]

SCo=SCoset

SCoset=SCave+Kas

SCave:the average of SC(turn on indoor units)

Kas:Indoor SC correciton

Kas={(4T1have — 4T1h(k)) X 4}/(4T1hmax— AT1hmin) (-1=Kas=1)

AT1h(k):inlet temperature and Ts difference

ATlhave: AT1h average

AT1lhmax: A4T1h max

AT1hmin: 4T1h min HITACHI
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Sub cooling heat exc

Sub cooling heat exchanger

H3/8"(J-Bimetal-08)

H1/2"(J-Blmetal-09)

xivs
_ 99,65 ®12.8
H4 =
38+1 W o L ‘?1
| v w
W 28, Pg
Hz 225
[ 2-M6°20 ‘ ‘
| | /W Technical requirement;
1:Connector tolerance refer to separated detall connector drawings
+ ] 2:Tolerances not speclfied here are all +/-2 mm
@af
Deslgn Pressure(PS) 4,5MPa(45bar)
Testlng Pressure(N.) 4,5MPa(45bar)
DesignTemperature(TS)| -196/4200°C
— — Leak Tesling He
& o & Volume(L) 0.17LH1H2SIde:0 15L/H3HaSIde
S b Weighl(kg) 1.24Kg
Danfoss Code
Label Code F-MP-113
mém —— ol vertleallly 142"
[Connectlon verilcallly x2°
P Plal e 3040
Profection Seole | Sbe |\t [Consetion 304L
@ s Cover plate: 304L
4211 Mrk ECR/Comments Date ﬂ 2'1 A4 Danfoss Standard: 50080588
76 DRN Deslgnation
27+4 CHK C22L-E-16-
WFG H1H2(H3/8")
APP H3H4(H1/2")/2-M6"20/
Installatlon Drawing
L cooled ot oy ks T ot e Gmenons egroduction of conents o b8 T26001-8948 [B/0
authodzed by Danfoss AS. 2018.05.09

Johnson ﬂj)l(,
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Operation (Cont'd.)

B Outdoor Unit control

Control
Conirol Device Cooling Operation * Heating Operation Defrosting
Control Category Purpose of Control Control Category Purpose of Control Condition
Inverter Frequency Control Inverter Frequency Control All of the
Inverter Frequency of | Total LU is cammied cut to make LU, | Total LU is camied cut to make |.U. COMDressors:
Compressor Cperating Capacity airinlet temperature o Operating Capacity air inlet termperatures to oM P ’
temperature sstpoint. temperature setpoint
Electronic Expansion cchreve the argeec value
Valwe for .. Capacity Contral Fully open .. Heat Exchanger SH e Fully open
of O.U. heat exchanger
Heat Exchanger
SH.
,E'NEE“"W“ ';f””;:;‘lf: Pl Control is carried out to Pl Control is carmied out to
pe 9 | 1se - Tehyg achieve the target value of | Tchg - Tsc achieve the target value of | Tsc - Tchyg
Heat Exchanger Tec - Toh Tehg - Tsc.
{Injection OFF) g
,E'NEE"’M“ ';f””r‘;:z'lf: Pl Control is caried out to Pl Control is carmied out o
pe g Tg.-Ts achieve the target value of [ Tg, - Ts achieve the target value of | Tg, - Ts
Heat Exchanger ? To -Ts Ta.-Te 2
{Injection ON) 8- 15 8,7 15
Elecironic Expansion Pl control is camied out to ?IHED:.S jzpfhﬁ:?tgr L. Heat
‘alve for UL |.U. Heat Exchanger SH | achieve the targeted valus | I.U. Heat Exchanger SC o e;d;i;que the tarmeted Exchanger SH
Heat Exchanger of |.U. heat exchanger SH. valua e Control
Pl control is carmied out to Pl comtrol is camied out to
Outdoor Fan Pd Control achieve the targeted value | Ps Control achieve the targeted value | Stop
of Pd. of Ps.
5as Bypass Valve 1. Pd Increase Protection | 1. Pd=3.6MPA: Open 1. Pd Increase Protection | 1. Pd=3.5MPA: Open Closed
(SWA) 2. Ps Decrease Protection | 2. Ps<0_2MPA: Open 2. Ps Decrease Protection | 2. Ps=<0.1MPA: Cpen

(*): Dry operation is included in the cooling operation.

Johnson yj)I('

Controls

Pd: Discharge Pressure
Ps: Suction Pressure

SH:  Superheat

Tsc: Subcooler Temperature

Tch;g: Liguid Stop Valve Temperature
.U Indoor Unit
0.U.: Qutdoar Unit

HITACHI
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