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LEARNING OBJECTIVES

■ Component Identification

■ Refrigerant Cycle

■ Compressor and Control

■ Fan control and Fan RPM

■ SVA,SVB,SVF,SVX

■ Sub cooling heat exchanger
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Component Identification



Component Identification

◼ Model RAS-8.0-12HNBCMQ Unit: mm 



Component Identification (Cont'd.)

◼ Model RAS-14-16HNBCMQ Unit: mm 



Component Identification (Cont'd.)

◼ Model RAS-18HNBCMQ Unit: mm 



Component Identification (Cont'd.)

◼ Model RAS-20-24HNBCMQ                                                                      Unit: 
mm 
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Refrigerant Cycle



Refrigerant Cycle

◼ RAS-8.0HNBCMQ, RAS-10HNBCMQ, RAS-12HNBCMQ



Refrigerant Cycle (Cont'd.)

◼ RAS-14HNBCMQ, RAS-16HNBCMQ



Refrigerant Cycle (Cont'd.)

◼ RAS-18HNBCMQ



Refrigerant Cycle (Cont'd.)

◼ RAS-20HNBCMQ , RAS-22HNBCMQ, RAS-24HNBCMQ



Refrigerant Cycle (Cont'd.)

◼ Indoor unit

◼ Strainers before and after the EEV

◼ All indoor units (same configuration)
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Compressor and Control



Compressor and Control

◼ Compressor



Compressor and Control

◼ Compressor(AA50)



Compressor and Control

◼ Compressor(AA50)



Component Identification (Cont'd.)

◼ Compressor(DC80)



Compressor and Control

◼ Compressor



Compressor and Control

◼ Compressor control

◼ Compressor Capacity Control

Fc(n)＝Fc(n-1)×⊿F
Fc(n):n frequency
Fc(n-1):n-1 frequency
⊿F:Coefficient Base on the temperature



Compressor and Control

◼ Compressor control

◼ Compressor Capacity Control Cooling

Q_⊿T1c：⊿T1c(n)－⊿T1c(n-1)
⊿T1c(n)： Ti-Ts
⊿T1c(n-1)：n-1 difference value
⊿F：max（indoor units ⊿Hzc ）

Fc(n)＝Fc(n-1)×⊿F
Fc(n):n frequency
Fc(n-1):n-1 frequency
⊿F:Coefficient Base on the temperature

indoor Inlet tem:Ti

Ts



Compressor and Control

◼ Compressor control

◼ Compressor Capacity Control Heating

Q_⊿T1h：⊿T1h(n)－⊿T1h(n-1)
⊿T1h(n)：n，Ts-Ti,difference value of setting temperature and indoor unit inlet temperature
⊿T1h(n-1)：n-1 ，difference value
⊿F：max（indoor units ⊿Hzh ）

Fc(n)＝Fc(n-1)×⊿F
Fc(n):n frequency
Fc(n-1):n-1 frequency
⊿F:Coefficient Base on the temperature

indoor Inlet tem:Ti

Ts



Compressor and Control

◼ RAS-18HNBCMQ to 20HNBCMQ(Compressor Stepping)

◼ 2 Inverter compressors

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



Compressor and Control

◼ RAS-22HNBCMQ to 24HNBCMQ(Compressor Stepping)

◼ 2 Inverter compressors

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



Compressor and Control

◼ RAS-26HNBCMQ to 48HNBCMQ(Compressor Stepping)

◼ Multiple outdoor modules



Compressor and Control

◼ RAS-50HNBCMQ to 72HNBCMQ(Compressor Stepping)

◼ Multiple outdoor modules



Compressor and Control

◼ Compressor Stepping (Cont'd.)



Compressor and Control

◼ Compressor Stepping (Cont'd.)

◼ Multiple outdoor modules

◼ Similar operation as a single outdoor module system



Compressor and Control

◼ Compressor Stepping (Cont'd.)



Compressor and Control

◼ Maximum Frequency



Compressor and Control

◼ Maximum Frequency



Compressor and Control

◼ Compressor control

◼ Compressor Protection Control



Compressor and Control

◼ Compressor control

◼ Compressor Protection Control



Compressor and Control

◼ Compressor control

◼ Compressor Protection Control



Compressor and Control

◼ Compressor control

◼ Compressor Protection Control



Compressor and Control

◼ Compressor control

◼ Compressor Protection Control



Compressor and Control

◼ Compressor control

◼ Compressor Protection Control



Compressor and Control

◼ Compressor control

◼ Oil return Control
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Fan control and Fan RPM



Fan control and Fan RPM

◼ Fan motor



Fan control and Fan RPM

◼ Fan motor

HP Fomax
8HP 22

10HP 23

12HP 25

14HP 23

16HP 24

18HP 24

20HP 23

22HP 23

24HP 24



Fan control and Fan RPM

◼ Fan motor

◼ Start control

No Condition Step
1 Ta_slv＞15[℃] 16
2 Ta_slv≦15[℃] 10

Ta_slv：ambient temperature



Fan control and Fan RPM

◼ Fan motor

◼ Control (Cooling)

Pn:3.1MPa
Pdomaxc＝{(Fty_slv×2＋120)×3＋(Ta_slv×4＋120)×7}/1000
(2.00≦Pdomaxc≦3.00)

Fty_slv＝Fslv(n)×80/outdoor HP
Fslv(n)： instruction frequency



Fan control and Fan RPM

◼ Fan motor

◼ Control (Heating)

Psfo＝(760－Fty_slv)/1000

Fty_slv＝Fslv(n)×80/outdoor HP
Fslv(n)： instruction frequency



Fan control and Fan RPM

◼ Fan motor

T2 T4
State A Generation 98 100

Degeneration 96 98
State B Generation 103 105

Degeneration 101 103

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



Fan control and Fan RPM

◼ Fan motor



Fan control and Fan RPM

◼ Fan motor

◼ Fan speed and Power input



SVA

◼ SVA(Gas bypass valve)

◼ Pd increase protection

◼ Ps decrease protection

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

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

Defrosting
Closed



SVB,SVC

◼ SVB

◼ When Comp1 Frequency≠0时，SVB=ON； otherwise，SVB=OFF. 

◼ When Comp2 Frequency≠0时，SVC=ON； otherwise，SVB=OFF. 

◼ SVF

Mark Conditions

(1)
(OFF)

Meet all conditions and keep1min，SVF do the OFF operation.
• Ftinv (j)≧80×Kcomp_slv(j) Hz；
• COND，20℃≦Ta_slv≦45℃; or EVAP，Ta_slv≦15℃;
• COND, Pd_slv≦Pc-0.1 MPa；or EVAP, Pd_slv≦2.8MPa;
• Tdmin_slv≧Tc_slv+20℃，and Tdave_slv(n)≧Tdave_slv(n-1); or Tdmin_slv≧Tc_slv+25℃；

(2)
(ON)

Meet anyone of conditions ，SVF do the ON operation.
• There have Compressor OFF；or compressor Ftinv (j)≦40×Kcomp_slv(j) Hz;
• COND，Ta_slv≦15℃, or 48℃≦Ta_slv; EVAP，Ta_slv≧18℃;
• COND, Pd_slv≧3.7MPa or EVAP，Pd_slv≧3.2MPa；
• Tdmin_slv≦Tc_slv+15℃；

AA50：Kcomp_slv＝0.77
DC80：Kcomp_slv＝1.23
Ta_slv: ambient temperature
Pd_slv:High pressure
Tdmin_slv:min(compressor Td) ,Pc=3.2



SVF

◼ SVF



SVX1,SVX2

◼ SVX1

◼ When Comp1 Frequency≠0 →=0时，SVX1=ON keep30s； otherwise，SV X1=OFF.

◼ SVX2

◼ When Comp2 Frequency≠0 →=0时，SVX2=ON keep30s； otherwise，SVX2=OFF



Electronic Expansion Valve

◼ Electronic Expansion Valve for OU

◼ Cooling and defrost:

Fully open

◼ Heating

OU heat exchanger SH

EVO(n)＝EVO(n-1)×⊿EVOTs

Q_⊿Ts：⊿Ts(n)－⊿Ts(n-1)
⊿Ts(n)：TG_slv－Tso_slv－Kpl
⊿Ts(n-1)：Last ⊿Ts(n)
Tso_slv：target evaporator temperature
Tso_slv＝Tcs_slv＋Ktsco (Tso_slv≦Ta_slv)
Tcs_slv：Ps saturation temperature 
Ktsco=ps-slv*1.67+2.5     (3-5)
Kpl： Pressure loss correction factor 
Kpl＝Ft_slv×0.012－Kpl_hosei (0≦Kpl≦3)
Kpl_hosei: Density ratio correction 
Kpl_hosei＝0.8－0.11×Ta_slv
(0≦Kpl_hosei≦3)

TG_slv



Electronic Expansion Valve

◼ Electronic Expansion Valve for OU(subcooling)

◼ EVB(n)＝EVB(n-1)×⊿EVB (EVBmin≦EVB(n)≦EVBmax)

When SVF=OFF，⊿EVB=⊿EVBTshinj；

Other，⊿EVB＝⊿EVBTSc

Q_⊿Tshinj：⊿Tshinj(n)－⊿Tshinj(n-1)
⊿Tshinj：Tshinj-Tshinjo
⊿Tshinj(n-1)：last⊿Tshinj
Tshinjo: temperature difference before and after subcooling heat exchanger bypass
Tshinj＝Tg2_slv－Ts_slv
Tshinjo：target TSCch
Cooling: Tshinjo_c： 5℃
Heating； 8+(7-Ta_slv)/3 （8≦Tshinj_h≦13℃）

Tg2_slv Ts_slv



Electronic Expansion Valve

◼ Electronic Expansion Valve for OU(subcooling)

◼ EVB(n)＝EVB(n-1)×⊿EVB (EVBmin≦EVB(n)≦EVBmax)

When SVF=OFF，⊿EVB=⊿EVBTshinj；

Other，⊿EVB＝⊿EVBTSc

Q_⊿TSc：⊿TSc(n)－⊿TSc(n-1)
⊿TSc(n)：TSCcho－TSCch
⊿TSc(n-1)：last ⊿TSc(n)
TSCch: temperature difference before and after subcooling heat exchanger
Cooling:TSCch＝TSC_slv－Tchg_slv
Heating；TSCch＝Tchg_slv－TSC_slv
TSCcho：target TSCch

Tchg_slv
Tsc_slv



Electronic Expansion Valve

◼ Electronic Expansion Valve for OU(subcooling)

◼ Cooling

◼ Heating

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

priority Condition TSCcho

① TSC_slv－TSCcho_c＜Tcs_slv＋9 TSC_slv－(Tcs_slv＋9)

② TSC_slv－TSCcho_c＜Ticmax－7 TSC_slv－(Ticmax－7)

③ Other TSCcho_c

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

priority Condition TSCcho

① Tchg_slv－TSCcho_h＜2 Tchg_slv－2
② Tchg_slv－TSCcho_h＜Ta_slv＋3 Tchg_slv－(Ta_slv＋3)
③ Other TSCcho_h

Pd_slv≦2.20 and Ps_slv≦0.30 andβ≦-5 Kacc=0

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

Fty_slv＝Fslv(n)×80/outdoor HP
Fslv(n)： instruction frequency
Ta_slv: ambient temp



Electronic Expansion Valve

◼ Electronic Expasion Valve for IU

◼ Cooling :

EVI(n)＝EVI(n-1)×⊿EVIC (90≦EVIC(n)≦EVImax)

Q_⊿SH：⊿SH(n)－⊿SH(n-1)
⊿SH(n)：SH－SHo (-20≦⊿SH(n))
⊿SH(n-1)：last ⊿SH(n)

SH＝Trg(k)－TrL(k)＋correction value

Trg(k) ：IDU gas temp [℃]

TrL(k) ： IDU liquid temp[℃]

correction value：IDU SH correction value



Electronic Expansion Valve

◼ Electronic Expansion Valve for IU

◼ Cooling :

SHHz＝Ft×100/(Outdoor capacity HP×10/80)

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

Sho:target SH
＝SHon＋SHo_hosei1＋SHo_hosei2＋SHo_hosei3

(0≦SHo≦8)
SHon＝0
SHo_hosei1＝KSHo1－KSHo1min
KSHo1；KSHo1＝[{(Ts＋Ts_rev)－Ti}×4＋80]/10
KSHo1min：min（KSHo1）

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

SHo_hosei3 Condition SHo_hosei3
60＜SHHz 0
30＜SHHz≦60 1
Other 2

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



Electronic Expansion Valve

◼ Electronic Expansion Valve for IU

◼ Heating :

⊿EVI＝[Kp×{⊿SC(n)－⊿SC(n-1)}＋Ki×⊿SC(n)×T]×Krtevi (⊿EVImin≦⊿EVI≦⊿EVImax)

EVI(n)＝EVI(n-1)＋⊿EVI (EVImin_hot≦EVI(n)≦EVImax)

EVI(n) ：now

EVI(n-1)：last

⊿EVI ：EXV change pls

⊿SC(n)：SC－SCo (-10≦⊿SC(n)) 
⊿SC(n-1)：last SC(n) 
SC＝Tc－TrL(k)＋correction value
Tc：Saturation temperature （Pdmax）[℃]
TrL(k)： IDU liquid temp[℃]
correction value：IDU SC correction value
Kp=1,Ki=3
T:time
Krtevi：indoor EXV correction
SCo：target SC[℃]
SCo＝SCoset
SCoset＝SCave＋Kas
SCave：the average of SC(turn on indoor units)
Kas：Indoor SC correciton
Kas＝{(⊿T1have－⊿T1h(k))×4}/(⊿T1hmax－⊿T1hmin) (-1≦Kas≦1)
⊿T1h(k)：inlet temperature and Ts difference 
⊿T1have：⊿T1h average
⊿T1hmax：⊿T1h max
⊿T1hmin：⊿T1h min

Indoor capacity Krtevi
<56 1
>63 3



Sub cooling heat exchanger

◼ Sub cooling heat exchanger



Operation (Cont'd.)

◼ Outdoor Unit control



Questions?



THANK YOU


