IDS 2.0 Service manual IDS 2.0 Service manual

3.2 Indoor Units 4 Specifications

B V| |A D 36 N1 20 4.1 Outdoor Units
BOVA-36HDN1-M20G / BOVA-60HDN1-M20G
BOVAOD36 1 BOVAO060

Capacity
Nominal Cooling (BTU/h) 34600 54500

SEER code Nominal Heating (BTU/h) 34200 56000
Decibels (dB(A))

Power supply Max @ 100% load 77 79

M: 208/230V~ 60Hz Min @ min load 56 60
Compressor

Refrigerant code RLA 19 29

N1:R410A LRA a4 52
Condenser Fan Motor

Wire control Horsepower (HP) 1/3 1/3
FLA 2.5 25

Cafiasiiy 1 Refrigeration System

Design number Refrigerant Line Size

A: Showing the first design Liquid Line Size (OD) A il
Suction Line Size (OD) 3/4" 7/8"

T Refrigerant Connection Size

\: Top discharge universal type Liguid idlve ke (D) Y8 SIE
Suction Valve Size (OD) 3/4" 7/8"

Midea Refrigerant Charge (R410-A, oz) 7 lbs. 9 oz. 11 |Ibs.5o0z.
Expansion Device EEV EEV
Maximum Line Length 150 FT 150 FT
Maximum Elevation Difference S0 FT 50 FT
Operating Range
Cooling 15-125F
Heating -4~86 F
Electrical Data
Voltage-Phase-Hz 208/230-1-60 208/230-1-60 -
Minimum Ciruit Ampacity 26.3 38.8 //75, S pind
Max. Overcurrent Protection 45 60
Min/Max Volts 172V/270V
Weight
Net Weight (without packaging) 150 220
Gross Weight (including packaging) 180 253
Dimensions
Unit Lx W x H (in.) 29-1/8 x 29-1/8 x 24-15/16 29-1/8 x 29-1/8 x 33-3/16
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3.2 Indoor Units 4 Specifications

B V| |A D 36 N1 20 4.1 Outdoor Units
BOVA-36HDN1-M20G / BOVA-60HDN1-M20G
BOVAOD36 1 BOVAO060

Capacity
Nominal Cooling (BTU/h) 34600 54500

SEER code Nominal Heating (BTU/h) 34200 56000
Decibels (dB(A))

Power supply Max @ 100% load 77 79

M: 208/230V~ 60Hz Min @ min load 56 60
Compressor

Refrigerant code RLA 19 29

N1:R410A LRA a4 52
Condenser Fan Motor

Wire control Horsepower (HP) 1/3 1/3
FLA 2.5 25

Cafiasiiy 1 Refrigeration System

Design number Refrigerant Line Size

A: Showing the first design Liquid Line Size (OD) A il
Suction Line Size (OD) 3/4" 7/8"

T Refrigerant Connection Size

\: Top discharge universal type Liguid idlve ke (D) Y8 SIE
Suction Valve Size (OD) 3/4" 7/8"

Midea Refrigerant Charge (R410-A, oz) 7 lbs. 9 oz. 11 |Ibs.5o0z.
Expansion Device EEV EEV
Maximum Line Length 150 FT 150 FT
Maximum Elevation Difference S0 FT 50 FT
Operating Range
Cooling 15-125F
Heating -4~86 F
Electrical Data
Voltage-Phase-Hz 208/230-1-60 208/230-1-60 -
Minimum Ciruit Ampacity 26.3 38.8 //75, S pind
Max. Overcurrent Protection 45 60
Min/Max Volts 172V/270V
Weight
Net Weight (without packaging) 150 220
Gross Weight (including packaging) 180 253
Dimensions
Unit Lx W x H (in.) 29-1/8 x 29-1/8 x 24-15/16 29-1/8 x 29-1/8 x 33-3/16
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IDS 2.0 Service manual
4.2 Indoor Units

BVA-24WN1-M20 / BVA-36WN1-M20 / BVA-48WN1-M20 / BVA-60WN1-M20

| Bvaoa | Bvao3s BVA048 BVAO60

Cooling Capacity

Nominal Cooling (BTU/h) 24000 34600 47500 54500
Nominal Heating (BTU/h) 24000 34200 48000 56000
Blower

Diameter 270 279 279 279
Width 207 271 271 271
Fan Motor

Horsepower (HO) 1/3 1/2 3/4 3/4
Full Load Amps 2.6 3 45 4.5
Refrigeration System

Refrigerant Line Size

Liquid Line Size (OD) 3/8" 3/8" 3/8" 3/8"
Suction Line Size (OD) 3/4" 3/4" 7/8" 7/8"
Refrigerant Connection Size

Liquid Line Size (OD) 3/8" 3/8" 3/8" 3/8"
Suction Line Size (OD) 3/4" 3/4" 7/8" 7/8"
Expansion Device [TXV - Thermal Expansion Valve] TXV

Decibels dB(A)

High Speed 63 65 67 68
Medium Speed 59 62 63 64
Low Speed 55 58 59 60
Electrical Data

Voltage-Phase-Hz 208/230-1-60 | 208/230-1-60 | 208/230-1-60 | 208/230-1-60
Minimum Ciruit Ampacity 3.3 3.8 5.7 5.7
Max. Overcurrent Protection 15 15 15 15
Min/Max Volts 172V/270V

Air Filter

Air Filter Sizes 18" x 20" 18" x 20" 20" x 22" 20" x 22"
Weight

Net Weight (without packaging)(lbs) 119 124 154 161
Gross Weight (including packaging)(Ibs) 147 152 187 194

Dimensions

Unit D x W x H (in.)

]

21-5/8 x 19-5/8 x 46-1/2

24 x 22 x 54-1/2

5 Capacity Tables
5.1 Cooling Capacity Tables

Table 5-1.1: BOVA-36HDN1-M20G + BVA-24WN1-M20 cooling capacity

IDS 2.0 Service manual

BOVA 36 + BVA 24 For Cooling

H—In_door Outdoor IWB (°F) 59 63 71
Airflow DB(°F) IDB (°F) 70 75 80 85 70 75 80 85 70 75 80 85 70 75 80 85
TC 18.2 | 184 | 18.8 | 19.0 | 188 | 19.0 | 19.2 | 19.4 | 20.0 | 20.2 | 20.4 | 20.6 26.2 | 264 | 26.7
65 SIT 1.00 | 1.00 | 1.00 | 1.00 | 0.65 | 1.00 | 1.00 | 1.00 | 0.40 | 0.57 | 0.75 | 0.82 0.39 | 0.52 | 0.66
kw 077 (077 | 078 | 0.78 | 0.78 | 0.79 | 0.80 | 0.81 | 0.80 | 0.81 | 0.82 | 0.83 1.05 | 1.06 | 1.08
TC 184 | 186 | 19.0 | 19.2 | 19.0 | 19.2 | 19.4 | 19.6 | 20.2 | 20.4 | 20.6 | 20.8 25.8 | 26.1 | 26.3
75 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.64 | 1.00 | 1.00 | 1.00 | 0.40 | 0.57 | 0.75 | 0.92 0.39 | 0.53 | 0.66
kw 093 |1 094 | 095|095 )| 095|096 097|098 | 098|099 | 100 | 1.01 1.31 ] 1.33 | 1.35
TC 18.4 | 186 | 19.0 | 19.2 | 19.0 | 19.2 | 19.4 | 19.6 | 20.2 | 20.4 | 20.6 | 20.8 25.8 | 26.0 | 26.3
85 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.64 | 1.00 | 1.00 | 1.00 | 0.40 | 0.57 | 0.75 | 0.92 0.39 | 0.53 | 0.66
kW 110 | 111 ) 113 | 1.13 | 1.13 | 1.14 | 1.15 | 1.16 | 1.16 | 1.17 | 1.18 | 1.19 1.45 | 1.46 | 1.48
060 TC 183 | 185 | 189 | 19.1 | 189 | 191 | 193 | 195 | 20.1 | 204 | 20.5 | 20.8 257 | 259 | 26.1
95 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.64 | 1.00 | 1.00 | 1.00 | 0.40 [ 0.57 | 0.75 { 0.92 0.39 | 0.53 | 0.66
kw 133 | 135 136 | 1.36 | 1.36 | 1.38 | 1.39 | 1.40 | 1.41 | 1.42 | 1.43 | 145 176 | 1.77 | 1.79
TC 18.2 | 18.4 | 188 | 19.0 | 188 [ 19.0 | 19.2 | 19.4 | 20.1 | 20.3 | 20.5 | 20.7 25.4 | 25.7 | 259
105 S/T 0.99 | 1.00 | 1.00 | 1.00 | 0.64 | 0.99 | 1.00 | 1.00 | 0.40 | 0.57 | 0.75 | 0.92 0.39 | 0.53 | 0.67
kw 160 | 161 | 163 | 1.63 | 1.63 | 1.65 | 1.67 | 1.68 | 1.69 1.'70 172 | 1.73 211 | 2.13 | 2.15
TC 179 | 18.1 | 185 | 18.7 | 18,5 | 187 | 189 | 19.1 | 19.8 | 20.0 | 20.1 | 20.3 25.2 | 25.4 | 25.7
115 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.64 | 0.99 | 1.00 | 1.00 | 0.40 | 0.58 | 0.76 | 0.93 0.39 | 0.53 | 0.67
kw 187 | 1.89 [ 191 [ 1.91 | 191 | 194 | 1.96 | 1.98 | 1.98 | 2.00 | 2.02 | 2.04 252 | 2.54 | 2.56
TC 20.1 | 20.3 | 20.8 | 21.0 | 20.8 | 21.0 | 21.2 | 21.5 | 22.2 | 224 | 226 | 229 286 | 289 | 29.1
65 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.66 | 1.00 | 1.00 | 1.00 | 0.39 | 0.58 [ 0.76 | 0.94 0.39 | 0.53 | 0.67
kw 091|092 (093 [093 |093 (094 (095|096 |095| 096 | 097 | 099 1.22 | 1.23 | 1.24
TC 203 [ 205 | 21,0 | 21.2 | 21.0 | 21.2 | 214 | 21.7 | 224 | 226 | 22.8 | 23.0 28.7 | 29.0 | 29.2
75 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.65 | 1.00 | 1.00 | 1.00 | 0.39 | 0.58 | 0.76 | 0.94 0.39 | 0.53 | 0.67
kw 1.08 | 1.09 | 1.10 | 1.10 | 1.10 | 1.12 | 1.13 | 1.14 | 1.14 | 1.15 | 1.16 | 1.18 145 | 147 | 149
e 20,3 [ 205 | 21.0 | 21.2 | 21.0 | 21.2 | 214 | 21.7 | 22.3 | 22.6 | 22.8 | 23.0 28.4 | 28.6 | 28.9
85 S/T 0.99 | 1.00 | 1.00 | 1.00 | 0.65 | 1.00 | 1.00 | 1.00 | 0.39 | 0.58 | 0.76 | 0.94 0.39 | 0.53 | 0.68
kw 1.24 [ 125 | 1.26 | 1.26 | 1.26 | 1.28 | 1.29 | 1.30 | 1.31 | 1.32 | 1.33 | 1.34 1.63 | 1.64 | 1.66
= TE 20.2 [ 204 | 209 | 22.1 | 209 | 21.1 | 213 | 216 | 22.2 | 225 | 22.7 | 228 28.1 | 284 | 28.6
95 S/T 0.99 | 1.00 | 1.00 | 1.00 | 0.65 | 1.00 | 1.00 | 1.00 [ 0.39 | 0.58 | 0.75 | 0.95 0.39 | 0.53 | 0.68
kw 1.49 | 1.51 | 1.52 | 1.52 | 1.52 | 1.54 | 1.55 | 1.57 | 1.58 | 1.59 | 1.60 | 1.61 196 | 1.89 | 2.00
TC 19.8 | 20.1 | 20,5 | 20.7 | 20.5 | 20.7 | 20.9 | 21.2 | 21.9 | 22.1 | 223 | 225 27.8 | 28.1 | 283
105 S/T 0.99 | 1.00 | 1.00 | 1.00 | 0.65 | 1.00 | 1.00 | 1.00 | 0.39 | 0.58 | 0.77 | 0.95 0.39 | 0.53 | 0.68
kW 176 | 1.78 | 1.80 | 1.80 | 1.80 | 1.82 | 1.83 | 1.85 | 1.86 | 1.88 | 1.89 | 1.91 235 | 237 | 2.40
TC 19.7 | 199 | 204 | 206 | 20.4 | 20.6 | 20.8 | 21.0 | 21,7 | 21.9 | 221 | 22.4 275 | 27.7 | 28.0
115 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.65 | 1.00 | 1.00 | 1.00 | 0.39 [ 0.58 | 0.77 | 0.96 0.39 | 0.54 | 0.69
I;W R 209 | 211 | 213 | 213 | 213 | 216 | 218 | 2.20 | 2.21 | 2.23 | 2.25 | 2.27 2.82 | 2.85 | 2.88
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IDS 2.0 Service manual
4.2 Indoor Units

BVA-24WN1-M20 / BVA-36WN1-M20 / BVA-48WN1-M20 / BVA-60WN1-M20

| Bvaoa | Bvao3s BVA048 BVAO60

Cooling Capacity

Nominal Cooling (BTU/h) 24000 34600 47500 54500
Nominal Heating (BTU/h) 24000 34200 48000 56000
Blower

Diameter 270 279 279 279
Width 207 271 271 271
Fan Motor

Horsepower (HO) 1/3 1/2 3/4 3/4
Full Load Amps 2.6 3 45 4.5
Refrigeration System

Refrigerant Line Size

Liquid Line Size (OD) 3/8" 3/8" 3/8" 3/8"
Suction Line Size (OD) 3/4" 3/4" 7/8" 7/8"
Refrigerant Connection Size

Liquid Line Size (OD) 3/8" 3/8" 3/8" 3/8"
Suction Line Size (OD) 3/4" 3/4" 7/8" 7/8"
Expansion Device [TXV - Thermal Expansion Valve] TXV

Decibels dB(A)

High Speed 63 65 67 68
Medium Speed 59 62 63 64
Low Speed 55 58 59 60
Electrical Data

Voltage-Phase-Hz 208/230-1-60 | 208/230-1-60 | 208/230-1-60 | 208/230-1-60
Minimum Ciruit Ampacity 3.3 3.8 5.7 5.7
Max. Overcurrent Protection 15 15 15 15
Min/Max Volts 172V/270V

Air Filter

Air Filter Sizes 18" x 20" 18" x 20" 20" x 22" 20" x 22"
Weight

Net Weight (without packaging)(lbs) 119 124 154 161
Gross Weight (including packaging)(Ibs) 147 152 187 194

Dimensions

Unit D x W x H (in.)

]

21-5/8 x 19-5/8 x 46-1/2

24 x 22 x 54-1/2

5 Capacity Tables
5.1 Cooling Capacity Tables

Table 5-1.1: BOVA-36HDN1-M20G + BVA-24WN1-M20 cooling capacity

IDS 2.0 Service manual

BOVA 36 + BVA 24 For Cooling

H—In_door Outdoor IWB (°F) 59 63 71
Airflow DB(°F) IDB (°F) 70 75 80 85 70 75 80 85 70 75 80 85 70 75 80 85
TC 18.2 | 184 | 18.8 | 19.0 | 188 | 19.0 | 19.2 | 19.4 | 20.0 | 20.2 | 20.4 | 20.6 26.2 | 264 | 26.7
65 SIT 1.00 | 1.00 | 1.00 | 1.00 | 0.65 | 1.00 | 1.00 | 1.00 | 0.40 | 0.57 | 0.75 | 0.82 0.39 | 0.52 | 0.66
kw 077 (077 | 078 | 0.78 | 0.78 | 0.79 | 0.80 | 0.81 | 0.80 | 0.81 | 0.82 | 0.83 1.05 | 1.06 | 1.08
TC 184 | 186 | 19.0 | 19.2 | 19.0 | 19.2 | 19.4 | 19.6 | 20.2 | 20.4 | 20.6 | 20.8 25.8 | 26.1 | 26.3
75 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.64 | 1.00 | 1.00 | 1.00 | 0.40 | 0.57 | 0.75 | 0.92 0.39 | 0.53 | 0.66
kw 093 |1 094 | 095|095 )| 095|096 097|098 | 098|099 | 100 | 1.01 1.31 ] 1.33 | 1.35
TC 18.4 | 186 | 19.0 | 19.2 | 19.0 | 19.2 | 19.4 | 19.6 | 20.2 | 20.4 | 20.6 | 20.8 25.8 | 26.0 | 26.3
85 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.64 | 1.00 | 1.00 | 1.00 | 0.40 | 0.57 | 0.75 | 0.92 0.39 | 0.53 | 0.66
kW 110 | 111 ) 113 | 1.13 | 1.13 | 1.14 | 1.15 | 1.16 | 1.16 | 1.17 | 1.18 | 1.19 1.45 | 1.46 | 1.48
060 TC 183 | 185 | 189 | 19.1 | 189 | 191 | 193 | 195 | 20.1 | 204 | 20.5 | 20.8 257 | 259 | 26.1
95 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.64 | 1.00 | 1.00 | 1.00 | 0.40 [ 0.57 | 0.75 { 0.92 0.39 | 0.53 | 0.66
kw 133 | 135 136 | 1.36 | 1.36 | 1.38 | 1.39 | 1.40 | 1.41 | 1.42 | 1.43 | 145 176 | 1.77 | 1.79
TC 18.2 | 18.4 | 188 | 19.0 | 188 [ 19.0 | 19.2 | 19.4 | 20.1 | 20.3 | 20.5 | 20.7 25.4 | 25.7 | 259
105 S/T 0.99 | 1.00 | 1.00 | 1.00 | 0.64 | 0.99 | 1.00 | 1.00 | 0.40 | 0.57 | 0.75 | 0.92 0.39 | 0.53 | 0.67
kw 160 | 161 | 163 | 1.63 | 1.63 | 1.65 | 1.67 | 1.68 | 1.69 1.'70 172 | 1.73 211 | 2.13 | 2.15
TC 179 | 18.1 | 185 | 18.7 | 18,5 | 187 | 189 | 19.1 | 19.8 | 20.0 | 20.1 | 20.3 25.2 | 25.4 | 25.7
115 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.64 | 0.99 | 1.00 | 1.00 | 0.40 | 0.58 | 0.76 | 0.93 0.39 | 0.53 | 0.67
kw 187 | 1.89 [ 191 [ 1.91 | 191 | 194 | 1.96 | 1.98 | 1.98 | 2.00 | 2.02 | 2.04 252 | 2.54 | 2.56
TC 20.1 | 20.3 | 20.8 | 21.0 | 20.8 | 21.0 | 21.2 | 21.5 | 22.2 | 224 | 226 | 229 286 | 289 | 29.1
65 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.66 | 1.00 | 1.00 | 1.00 | 0.39 | 0.58 [ 0.76 | 0.94 0.39 | 0.53 | 0.67
kw 091|092 (093 [093 |093 (094 (095|096 |095| 096 | 097 | 099 1.22 | 1.23 | 1.24
TC 203 [ 205 | 21,0 | 21.2 | 21.0 | 21.2 | 214 | 21.7 | 224 | 226 | 22.8 | 23.0 28.7 | 29.0 | 29.2
75 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.65 | 1.00 | 1.00 | 1.00 | 0.39 | 0.58 | 0.76 | 0.94 0.39 | 0.53 | 0.67
kw 1.08 | 1.09 | 1.10 | 1.10 | 1.10 | 1.12 | 1.13 | 1.14 | 1.14 | 1.15 | 1.16 | 1.18 145 | 147 | 149
e 20,3 [ 205 | 21.0 | 21.2 | 21.0 | 21.2 | 214 | 21.7 | 22.3 | 22.6 | 22.8 | 23.0 28.4 | 28.6 | 28.9
85 S/T 0.99 | 1.00 | 1.00 | 1.00 | 0.65 | 1.00 | 1.00 | 1.00 | 0.39 | 0.58 | 0.76 | 0.94 0.39 | 0.53 | 0.68
kw 1.24 [ 125 | 1.26 | 1.26 | 1.26 | 1.28 | 1.29 | 1.30 | 1.31 | 1.32 | 1.33 | 1.34 1.63 | 1.64 | 1.66
= TE 20.2 [ 204 | 209 | 22.1 | 209 | 21.1 | 213 | 216 | 22.2 | 225 | 22.7 | 228 28.1 | 284 | 28.6
95 S/T 0.99 | 1.00 | 1.00 | 1.00 | 0.65 | 1.00 | 1.00 | 1.00 [ 0.39 | 0.58 | 0.75 | 0.95 0.39 | 0.53 | 0.68
kw 1.49 | 1.51 | 1.52 | 1.52 | 1.52 | 1.54 | 1.55 | 1.57 | 1.58 | 1.59 | 1.60 | 1.61 196 | 1.89 | 2.00
TC 19.8 | 20.1 | 20,5 | 20.7 | 20.5 | 20.7 | 20.9 | 21.2 | 21.9 | 22.1 | 223 | 225 27.8 | 28.1 | 283
105 S/T 0.99 | 1.00 | 1.00 | 1.00 | 0.65 | 1.00 | 1.00 | 1.00 | 0.39 | 0.58 | 0.77 | 0.95 0.39 | 0.53 | 0.68
kW 176 | 1.78 | 1.80 | 1.80 | 1.80 | 1.82 | 1.83 | 1.85 | 1.86 | 1.88 | 1.89 | 1.91 235 | 237 | 2.40
TC 19.7 | 199 | 204 | 206 | 20.4 | 20.6 | 20.8 | 21.0 | 21,7 | 21.9 | 221 | 22.4 275 | 27.7 | 28.0
115 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.65 | 1.00 | 1.00 | 1.00 | 0.39 [ 0.58 | 0.77 | 0.96 0.39 | 0.54 | 0.69
I;W R 209 | 211 | 213 | 213 | 213 | 216 | 218 | 2.20 | 2.21 | 2.23 | 2.25 | 2.27 2.82 | 2.85 | 2.88
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IDS 2.0 Service manual
Table 5-1.1: BOVA-36HDN1-M20G + BVA-24WN1-M20 cooling capacity (continued)

IDS 2.0 Service manual
Table 5-1.2: BOVA-36HDN1-M20G + BVA-36 WNI1-M20 cooling capacity

BOVA 36 + BVA 24 For Cooling BOVA 36 + BVA 36 For Caoling
Indoor Outdoor IWB (°F) 59 63 67 71 Indoor Outdoor | IWB (°F) 59 63 67 71
Airflow DB(°F) IDB (°F) 70 75 80 85 70 75 80 85 70 75 80 85 70 75 80 85 Airflow (CFM) DB(°F) IDB (°F) 70 75 80 85 70 75 80 85 70 75 80 85 70 75 80 85
TC 223 | 225 | 230 | 233 | 23.0 | 233 | 235 | 238 | 246 | 248 | 250 | 253 311 | 314 | 317 TC 29.4 | 29.7 | 30.3 | 30.7 | 30.3 | 30.7 | 31.0 | 31.3 | 324 | 32.7 | 33.0 | 332 395 | 39.8 | 401
65 s/T 1.00 | 1.00 | 1.00 | 1.00 | 0.66 | 1.00 | 1.00 | 1.00 | 0.39 | 0.58 | 0.77 | 0.95 039 | 054 | 0.68 65 | S/T 0.99 | 1.00 | 1.00 | 1.00 | 0.61 | 0.83 | 1.00 | 1.00 | 0.39 | 0.57 | 0.73 | 0.90 039 | 0.53 | 0.67
W 099 | .00 | 1.01 | .01 | 1.01 | 1.02 | 1.04 | 1.05 | 1.04 | 1.06 | 1.07 | 1.08 141 | 143 | 145 kW 1.54 | 156 | 157 | 1.57 | 1.57 | 159 | 1.60 | 1.62 | 1.62 | 1.63 | 1.65 | 1.67 2.04 | 2.06 | 2.09
TC 220 | 223 | 228 | 230 | 228 | 23.0 | 233 | 23.5 | 244 | 247 | 248 | 248 312 | 314 | 317 TC 294 | 29.8 | 30.4 | 30.7 | 304 | 30.7 | 31.1 | 314 | 32.5 | 32.8 | 33.1 | 333 39.1 | 39.4 | 39.7
75 - S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.66 | 1.00 | 1.00 1.00 | 0.39 | 0.58 | 0.77 | 1.00 0.39 | 0.54 | 0.68 75 S/T ) 100 | 1.00 | 099 | 1.00 | 0.62 | 0.83 | 1.00 | 1.00 | 0.39 | 0.56 | 0.73 | 0.90 0.39 | 0.53 | 0.67
kW— 123 | 125 | 1.26 | 1.26 | 1.26 | 1.27 | 1.29 130 [ 131 | 1.32 | 1.33 | 1.33 1.66 | 1.68 | 1.70 kw 171 | .73 | 1.75 [ .75 | 175 | 1.77 | 1.79 | 1.80 | 1.79 | 1.82 | 1.84 | 1.86 2,25 | 2.27 | 2.29
TC 219 | 221 | 226 | 229 | 226 | 229 | 23.1 234 | 24.4 | 245 | 246 | 24.8 30.8 | 31.1 | 313 TC 290 293 | 299 | 303|299 | 303 (306 | 309|320 323|326 | 328 38.4 | 38.7 | 389
85 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.66 | 1.00 | 1.00 1.00 | 0.39 | 0.59 | 0.78 | 1.00 0.39 | 0.54 | 0.69 85 S/IT 1.00 | 1.00 | 1.00 | 1.00 | 0.62 | 0.84 | 1.00 | 1.00 | 0.39 | 0.57 | 0.74 | 0.91 0.38 | 0.53 | 0.67
kw 136 | 138 | 1.39 | 1.39 | 1.39 | 1.41 | 1.42 1.44 | 1.46 | 1.46 | 1.46 | 1.48 1.81 | 1.83 | 1.85 - kw 193 | 195 | 197 ( 197 | 197 | 1.99 | 201 | 203 | 2.03 | 2.05 | 2.07 | 2.09 255 | 258 | 2.60
860 THE 217 | 220 | 225 | 227 | 225 | 227 | 229 232 | 240 | 242 | 244 | 246 30.5 | 30.7 | 309 : Tf:_ - 285 | 288 | 294 | 298 | 294 | 29.8 | 30.1 | 304 | 315 | 31.8 | 32.0 | 323 37.5 | 37.8 | 38.0
os | s |100]| 100099 100|066 100|100 100|039 059|078 100 0.39 | 0.54 | 0.69 95 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.62 | 0.84 | 1.00 | 1.00 | 0.39 | 0.57 | 0.74 | 0.92 039 | 0.53 | 0.68
KW 162 | 1.64 | 166 | 1.66 | 166 | 1.68 | 1.69 | 1.71 | 1.73 | 1.74 | 175 | 1.77 219 | 221 | 222 kw 232 | 234 | 237 | 237 | 237 | 239 | 2.42 | 244 | 2.45 | 2.47 | 249 | 252 3.04 | 3.06 | 3.09
TC 215 | 21.8 | 223 | 225 | 223 | 22.5 | 22.8 23.0 | 23.8 | 24.0 | 242 | 245 30.0 | 30.2 | 30.5 TC 27.9 | 283 | 289 | 29.2 | 289 | 29.2 | 29.5 | 29.8 | 30.9 | 31.2 | 31.4 | 316 36.2 | 36.3 | 365
105 S/T 099 | 1.00 | 1.00 | 1.00 | 0.66 | 1.00 | 1.00 | 1.00 | 0.39 | 0.59 | 0.78 | 1.00 039 | 0.54 | 0.70 105 | /T 099 | 1.00 | 1.00 | 1.00 | 0.62 | 0.84 | 1.00 | 1.00 | 0.39 | 0.57 | 0.75 | 0.93 039 | 0.54 | 0.69
kW 195 | 1.97 | 199 | 1.99 | 1.99 | 2.01 | 2.03 | 2.05 2.06 | 2.08 | 2.09 | 2.11 2.63 | 2.65 | 2.68 kw 276 | 279 | 282 | 2.82 | 282 | 2.85 | 2.88 | 291 | 291 | 294 | 296 | 2.99 3,52 | 3.53 | 3.54
TC 214 | 216 | 2221 | 223 | 221 | 22.3 | 226 | 22.8 236 | 23.8 | 24.0 | 24.2 28.8 | 28.8 | 287 TC 250 | 253 | 259 | 26.1 | 259 | 26.1 | 264 | 26,7 | 27.8 | 28.0 | 28.1 | 28.3 30.1 | 30.3 | 304
115 S/T 0.99 | 1.00 | 1.00 | 1.00 | 0.66 | 1.00 | 1.00 1.00 | 0.39 | 0.59 | 0.79 | 0.99 0.39 | 0.55 | 0.72 115 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.62 | 0.85 | 1.00 | 1.00 | 0.40 0.160 0.79 | 0.99 0.39 | 0.58 | 0.76
kw 231 | 233|236 | 236 | 236 | 238 | 241 243 | 2.44 | 2.46 | 248 | 2.50 3.00 | 3.00 | 3.00 kw 281 | 2.84 | 2.87 | 2.87 | 2.87 | 291 | 294 | 297 | 2,99 | 3.01 | 3.03 | 3.04 313 | 3.15 | 3.16
TC 316 | 319 | 327 | 33.0| 327 | 33.0 | 334 | 337 | 350 | 352 | 355 | 358 42,2 | 425 | 42.8
65 S/T 0.99 | 1.00 | .00 | 1.00 | 0.63 | 0.86 | 1.00 | 1.00 | 0.39 | 0.58 | 0.76 | 0.94 0.39 | 0.54 | 0.69
kw 180 | 182 | 184 | 1.84 | 184 | 1.86 | 1.88 | 1.90 | 1.89 | 1.92 | 1.94 | 1.96 234 | 237 | 2.39
T1C 31.6 | 32.0 | 32.7 | 33.0 | 32.7 | 33.0 | 334 | 33.8 | 350 | 353 | 355 | 3538 419 | 42.2 | 425
75 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.62 | 0.85 | 1.00 | 1.00 | 0.39 [ 0.58 | 0.76 | 0.94 0.39 | 0.54 | 0.69
kW 1.97 | 199 | 201 | 201 | 2.01 | 203 | 2.05 | 207 | 207 | 209 | 2.12 | 2.14 246 | 249 | 2,51
TC 31.1 | 314 | 321 | 325 | 321 | 325 | 328 | 33.2 | 344 | 347 | 349 | 35.2 40.8 | 41.1 | 414
85 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.63 | 0.86 | 1.00 | 1.00 | 0.39 | 0.58 | 0.76 | 0.95 0.39 | 0.54 | 0.70
kw 217 | 219 | 222 | 222 | 222 | 2.24 | 226 | 2.29 | 2.29 | 231 | 233 | 2.36 2.84 | 2.86 | 2.89
Ho0 TC 307 | 31.1 | 31.8 | 321 | 31.8 | 32.1 | 324 | 328 | 33.7 | 342 | 345 | 347 39.8 | 40.0 | 40.2
95 S/T 1.00 | 1.00 | 0.99 | 1.00 | 0.63 | 0.87 | 1.00 | 1.00 | 0.39 | 0.58 | 0.76 | 1.00 0.39 | 055 | 0.71
kw 258 | 261 | 264 | 2.64 | 2.64 | 2,66 | 2.69 | 2.72 | 273 | 275 | 2.78 | 2.80 3.34 | 3.37 | 3.39
TC 299 | 303 | 31.0 | 31.3 | 31.0 | 313 | 316 | 32.0 | 33.0 | 334 | 33.6 | 339 369 | 369 | 37.1
105 S/T 099 | 1.00 [ 0.99 | 1.00 | 0.63 | 0.87 | 1.00 | 1.00 | 0.38 | 0.59 | 0.78 | 1.00 0.39 | 0.57 | 0.74
kw 3.05 | 3.08 | 3.11 | 3.11 | 3.11 | 3.15 | 3.18 | 3.21 | 3.22 | 3.25 | 3.28 | 3.30 361 | 359 | 3.61
TC 248 | 25.1 | 25.6 | 25.9 | 25.6 | 25.9 | 26.2 | 26.5 | 28.2 | 283 | 27.9 | 28.0 29.1 | 29.2 | 29.3
115 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.64 | 0.88 | 1.00 | 1.00 | 0.40 | 0.62 | 0.86 | 1.00 0.40 | 0.62 | 0.84
kw 286 | 2.89 | 292 | 292 [ 292 | 295 | 298 | 3.01 | 3.06 | 3.08 [ 3.07 | 3.09 3.12 | 3.13 | 3.14
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IDS 2.0 Service manual
Table 5-1.2: BOVA-36HDN1-M20G + BVA-36WN1-M20 cooling capacity (continued)

Table 5-1.3: BOVA-60HDN1-M20G + BVA-48WN1-M20 cooling capacity

IDS 2.0 Service manual

BOVA 36 + BVA 36 For Cooling

BOVA 60 + BVA 48 For Cooling

Indoor | Outdoor | IWB (°F) 59 63 67 It igdogy - 1O 4 D 2 = o 2
. - - S0l | o = e || w3 |se | s |0]7 8|58 Airflow (CFM) | DB(°F) | IDB(°F) | 70 | 75 | 80 | 8 | 70 [ 75 | 8 | 8 | 70 [ 75 | 80 | 8 |70 75 | 80 | 85
o 2 IDBT(CF) 3?5 3:; 347 | 351 | 347|351 | 355|359 |372| 375|377 | 380 445 | 44.8 | 45.5 TC 406 | 41.0 | 41.9 | 42.4 | 41.9 | 424 | 42.9 | 433 | 453 | 45.4 | 45.6 | 46.0 55.3 | 55.7 | 56.2
65 S/T 0.99 | 1.00 | 1.00 | 100 | 0.64 | 0.88 | 1.00 | 1.00 | 0.39 | 059 | 0.78 | 0.99 0.38 | 0.55 | 0.71 65 SIT 1.00 | 1.00 | 1.00 | 1.00 [ 0.60 | 0.81 | 1.00 [ 1.00 | 0.39 | 0.55 [ 0.71 | 0.87 0.38 | 0.52 | 0.64
e 211 | 213 | 215 | 215 | 215 | 218 | 220 | 222 | 2.22 | 224 | 227 | 2.29 268 | 270 | 2.56 kw 2,01 | 203 | 2.05 | 2.05 | 2.05 | 2.07 | 2.09 | 211 | 2.14 | 2.15 | 2.16 | 2.19 2,58 | 2.61 | 2.64
TC 237 | 341 | 349 | 352 | 349 | 352 | 356 | 36.0 | 37.4 | 37.6 | 37.9 | 382 45.6 | 45.8 | 45.9 TC 408 | 41.2 | 421 | 42.6 | 42.1 | 42.6 | 43.1 | 43.5 | 45.0 | 45.4 | 45.8 | 46.2 55.0 | 55.4 | 5538
75 _5/T 0.99 | 1.00 | 1.00 | 1.00 | 0.63 | 0.88 | 1.00 | 1.00 | 0.39 | 0.59 | 0.78 | 1.00 038 | 0.55 | 0.71 75 ST 1.00 | 1.00 | 1.00 | 1.00 | 0.60 | 0.81 | 1.00 [ 1.00 | 0.39 | 0.55 | 0.71 | 0.87 0.38 | 0.52 | 0.65
' «w | 217 | 219 | 222 | 222 | 222 | 224 | 226 | 229 | 229 | 231 | 233 | 236 2.95 | 2.96 | 2.96 kw 217 | 219 | 2.22 | 2.22 [ 2.22 | 2.24 | 2.26 | 2.29 | 2.28 | 2.31 | 2.33 | 2.36 2.80 | 2.83 | 2.86
TC 330 | 334 | 341 | 345 | 341 | 345 | 348 | 352 | 366 | 36.8 | 37.1 | 373 43.0 | 432 | 435 TC 402 | 40.7 | 41.6 | 42.0 | 416 | 42.0 | 42.5 | 429 | 44.4 | 448 | 45.2 | 456 54.1 | 54.5 | 54.9
g5 o 099 | 200 | 1.00 | 1.00 | 0.64 | 089 | 1.00 | 1.00 | 039 | 0.59 | 0.79 | 1.00 0.39 | 0.56 | 0.73 85 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.60 | 0.81 | 1.00 | 1.00 | 0.39 | 0.56 | 0.72 | 0.88 038 | 0.52 | 0.65
kw 545 | 247 | 250 | 250 | 250 | 253 | 2.55 | 258 | 2.59 | 2.61 | 2.63 | 2.6 3.15 | 3.18 | 3.20 1330 kw 241 | 244 | 2.46 | 2.46 | 2.46 | 2.49 | 2.52 | 2.54 | 2.55 | 2.57 | 2.59 | 2.62 3.16 | 3.9 | 3.22
1350 - 222 | 325 | 332 | 336 | 33.2 | 336 | 340 | 343 | 357 | 359 | 36.1 | 364 40.9 | 41.1 | 41.1 TC 39.7 | 40.2 | 41.1 | 415 | 411 | 415 | 42.0 | 42.4 | 43.9 | 44.3 | 44.6 | 45.0 53.0 | 53.4 | 53.8
95 T/r— 100 | 2.00| 100 | 100 | 064 | 0.90 | 1.00 | 1.00 | 0.39 | 0.60 | 0.80 | 1.00 0.39 | 0.57 | 0.75 95 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.61 | 0.81 | 1.00 | 1.00 | 0.39 | 0.56 | 0.72 | 0.88 0.38 | 0.52 | 0.66
kW 288 | 291 | 204 | 294 | 2.94 | 297 | 3.00 | 3.03 | 3.05 | 3.07 | 3.09 | 3.11 3.56 | 3.57 | 3.57 kw 290 | 2.93 | 2.96 | 2.96 | 2.96 [ 2.99 | 3.02 | 3.05 | 3.06 | 3.09 | 3.12 | 3.14 3.77 | 3.80 | 3.83
TC 313 | 31.6 | 323 | 327 | 323 | 327 | 33.0 | 334 | 347 | 349 | 351 | 354 37.4 | 37.6 | 374 TC 39.1 | 39.6 | 40.5 | 40.9 | 40.5 | 40.9 | 41.3 | 41.8 | 43.3 | 43.6 | 44.0 | 443 519 | 52.3 | 526
105 | s 100 | 100 | 100 | 1.00 | 065 | 0.90 | 1.00 | 1.00 | 0.39 | 0.60 | 0.81 | 1.00 0.39 | 0.59 | 0.79 105 | §/T 1.00 | 1.00 | 1.00 | 1.00 | 0.61 | 0.82 | 1.00 | 1.00 | 0.39 | 0.56 | 0.73 | 0.89 0.38 | 0.52 | 0.66
kW 336 | 339 | 343 | 3.43 | 3.43 | 347 | 350 | 3.54 | 3.56 | 3.59 | 3.61 | 3.64 374 | 3.76 | 3.70 kw 345 | 3.49 | 3.53 | 3.53 | 3.53 | 3.57 | 3.60 | 3.64 | 3.65 | 3.68 [ 3.71 | 3.74 4.48 | 4.52 | 4.55
TC 250 | 252 | 258 | 261 | 258 | 26.1 | 264 | 26.6 | 27.8 | 27.9 | 28.0 | 282 29.8 | 29.9 | 30.0 TC 38.3 | 38.8 | 39.6 | 40.0 | 39.6 | 40.0 | 40.5 | 40.9 | 42.6 | 42.9 [ 43.1 | 43.0 453 | 45.5 | 45.7
115 T/T 100 | 1.00 | .00 | 2.00 | 0.66 | .00 | 1.00 | 1.00 | 0.40 | 0.66 | 0.93 | 1.00 0.40 | 0.65 | 0.90 115 | /T 1.00 | 1.00 | 1.00 | 1.00 | 0.61 | 0.83 | 1.00 | 1.00 | 0.39 | 0.56 | 0.73 | 0.90 039 | 055 [ 0.71
kw 207 | 3.00 | 3.04 | 3.04 | 304 | 3.07 | 310 | 3.13 | 3.17 | 3.18 | 3.20 | 3.21 331 | 332 | 3.33 kw 4.07 | 411 | 415 | 415 | 415 | 420 | 4.24 | 4.28 | 4.33 | 436 | 437 | 4.36 439 | 441 | 4.43
TC 43.2 | 43.7 | 446 | 45.1 | 44.6 | 451 | 45.6 | 46.1 | 47.7 | 48.1 | 48.5 | 48.9 58.5 | 58.9 [ 59.4
65 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.61 | 0.84 | 1.00 | 1.00 | 0.39 | 0.57 [ 0.74 | 0.91 0.38 | 0.53 | 0.67
kw 230 | 2.33 | 2.35 | 235 | 2.35 | 237 | 2.40 | 242 | 2.41 | 244 | 247 | 2.50 292 | 295 | 2.98
C 434 | 439 | 448 | 453 | 44.8 | 453 | 458 | 46.3 | 47.9 | 483 | 48.7 | 49.1 58.1 | 58.5 | 58.9
75 S/T 1.00 [ 1.00 | 1.00 | 1.00 | 0.62 | 0.84 | 1.00 | 1.00 | 0.39 | 0.57 | 0.74 | 0.91 0.38 | 0.53 | 0.67
kw 244 | 247 | 250 | 2,50 | 2.50 | 2.52 | 2.55 | 2.58 | 2.57 | 2.60 | 2.63 | 2.65 311|313 [ 316
TC 42.7 | 43.2 | 442 | 447 | 442 | 447 | 45.1 | 45.6 | 47.2 | 47.7 | 48.0 | 48.4 57.0 | 57.5 | 57.9
85 /T 1.00 | 1.00 | 1.00 | 1.00 | 062 | 0.84 | 1.00 | 1.00 | 0.39 | 0.57 | 0.74 | 0.91 038 | 0.53 | 0.67
; kw 267 | 270 [ 273 | 273 | 273 | 276 | 278 | 2.81 | 2.82 | 2.85 | 2.87 | 2.90 3.47 | 3.50 | 3.52
0 TC 422 | 427 | 43.7 | 441 | 437 | 441 | 446 | 451 | 46.6 | 47.0 | 475 | 47.8 55.8 | 56.2 | 56.6
95 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.62 | 0.84 | 1.00 | 1.00 | 0.39 | 0.57 | 0.75 | 0.92 038 | 0.53 | 0.68
kw 318 | 321 | 3.25 | 3.25 | 3.25 | 3.28 | 3.32 | 3.35 | 3.37 | 3.39 | 3.42 | 345 412 | 416 | 419
TC 414 | 419 | 42.8 | 433 | 42.8 | 433 | 43.7 | 442 | 45.7 | 46.2 | 46.5 | 46.9 54.5 | 54.8 | 55.1
105 | 5/T 1.00 | 1.00 | 1.00 | 1.00 | 0,62 | 0.85 | 1.00 | 1.00 | 0.39 | 0.57 | 0.75 | 0.93 0.38 | 0.54 | 0.69
kw 3.77 | 3.81 | 3.85 | 3.85 | 3.85 | 3.89 | 3.93 | 3.97 | 3.98 | 4.02 | 4.05 | 4.08 4.87 | 4.90 | 4.93
TC 389 | 39.3 | 40.2 | 406 | 40.2 | 40.6 | 41.1 | 415 | 433 | 43.4 | 43.7 | 434 46.7 | 46.9 | 47.1
115 | /T 1.00 | 1.00 | 1.00 | 1.00 | 0.62 | 0.86 | 1.00 | 1.00 | 0.39 | 0.59 | 0.78 | 1.00 039 | 057 | 075
kw 419 | 4.23 | 428 | 428 | 4.28 | 4.32 | 437 | 4.41 | 449 | 448 | 450 | 4.45 4.62 | 4.64 | 465
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IDS 2.0 Service manual
Table 5-1.2: BOVA-36HDN1-M20G + BVA-36WN1-M20 cooling capacity (continued)

Table 5-1.3: BOVA-60HDN1-M20G + BVA-48WN1-M20 cooling capacity

IDS 2.0 Service manual

BOVA 36 + BVA 36 For Cooling

BOVA 60 + BVA 48 For Cooling

Indoor | Outdoor | IWB (°F) 59 63 67 It igdogy - 1O 4 D 2 = o 2
. - - S0l | o = e || w3 |se | s |0]7 8|58 Airflow (CFM) | DB(°F) | IDB(°F) | 70 | 75 | 80 | 8 | 70 [ 75 | 8 | 8 | 70 [ 75 | 80 | 8 |70 75 | 80 | 85
o 2 IDBT(CF) 3?5 3:; 347 | 351 | 347|351 | 355|359 |372| 375|377 | 380 445 | 44.8 | 45.5 TC 406 | 41.0 | 41.9 | 42.4 | 41.9 | 424 | 42.9 | 433 | 453 | 45.4 | 45.6 | 46.0 55.3 | 55.7 | 56.2
65 S/T 0.99 | 1.00 | 1.00 | 100 | 0.64 | 0.88 | 1.00 | 1.00 | 0.39 | 059 | 0.78 | 0.99 0.38 | 0.55 | 0.71 65 SIT 1.00 | 1.00 | 1.00 | 1.00 [ 0.60 | 0.81 | 1.00 [ 1.00 | 0.39 | 0.55 [ 0.71 | 0.87 0.38 | 0.52 | 0.64
e 211 | 213 | 215 | 215 | 215 | 218 | 220 | 222 | 2.22 | 224 | 227 | 2.29 268 | 270 | 2.56 kw 2,01 | 203 | 2.05 | 2.05 | 2.05 | 2.07 | 2.09 | 211 | 2.14 | 2.15 | 2.16 | 2.19 2,58 | 2.61 | 2.64
TC 237 | 341 | 349 | 352 | 349 | 352 | 356 | 36.0 | 37.4 | 37.6 | 37.9 | 382 45.6 | 45.8 | 45.9 TC 408 | 41.2 | 421 | 42.6 | 42.1 | 42.6 | 43.1 | 43.5 | 45.0 | 45.4 | 45.8 | 46.2 55.0 | 55.4 | 5538
75 _5/T 0.99 | 1.00 | 1.00 | 1.00 | 0.63 | 0.88 | 1.00 | 1.00 | 0.39 | 0.59 | 0.78 | 1.00 038 | 0.55 | 0.71 75 ST 1.00 | 1.00 | 1.00 | 1.00 | 0.60 | 0.81 | 1.00 [ 1.00 | 0.39 | 0.55 | 0.71 | 0.87 0.38 | 0.52 | 0.65
' «w | 217 | 219 | 222 | 222 | 222 | 224 | 226 | 229 | 229 | 231 | 233 | 236 2.95 | 2.96 | 2.96 kw 217 | 219 | 2.22 | 2.22 [ 2.22 | 2.24 | 2.26 | 2.29 | 2.28 | 2.31 | 2.33 | 2.36 2.80 | 2.83 | 2.86
TC 330 | 334 | 341 | 345 | 341 | 345 | 348 | 352 | 366 | 36.8 | 37.1 | 373 43.0 | 432 | 435 TC 402 | 40.7 | 41.6 | 42.0 | 416 | 42.0 | 42.5 | 429 | 44.4 | 448 | 45.2 | 456 54.1 | 54.5 | 54.9
g5 o 099 | 200 | 1.00 | 1.00 | 0.64 | 089 | 1.00 | 1.00 | 039 | 0.59 | 0.79 | 1.00 0.39 | 0.56 | 0.73 85 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.60 | 0.81 | 1.00 | 1.00 | 0.39 | 0.56 | 0.72 | 0.88 038 | 0.52 | 0.65
kw 545 | 247 | 250 | 250 | 250 | 253 | 2.55 | 258 | 2.59 | 2.61 | 2.63 | 2.6 3.15 | 3.18 | 3.20 1330 kw 241 | 244 | 2.46 | 2.46 | 2.46 | 2.49 | 2.52 | 2.54 | 2.55 | 2.57 | 2.59 | 2.62 3.16 | 3.9 | 3.22
1350 - 222 | 325 | 332 | 336 | 33.2 | 336 | 340 | 343 | 357 | 359 | 36.1 | 364 40.9 | 41.1 | 41.1 TC 39.7 | 40.2 | 41.1 | 415 | 411 | 415 | 42.0 | 42.4 | 43.9 | 44.3 | 44.6 | 45.0 53.0 | 53.4 | 53.8
95 T/r— 100 | 2.00| 100 | 100 | 064 | 0.90 | 1.00 | 1.00 | 0.39 | 0.60 | 0.80 | 1.00 0.39 | 0.57 | 0.75 95 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.61 | 0.81 | 1.00 | 1.00 | 0.39 | 0.56 | 0.72 | 0.88 0.38 | 0.52 | 0.66
kW 288 | 291 | 204 | 294 | 2.94 | 297 | 3.00 | 3.03 | 3.05 | 3.07 | 3.09 | 3.11 3.56 | 3.57 | 3.57 kw 290 | 2.93 | 2.96 | 2.96 | 2.96 [ 2.99 | 3.02 | 3.05 | 3.06 | 3.09 | 3.12 | 3.14 3.77 | 3.80 | 3.83
TC 313 | 31.6 | 323 | 327 | 323 | 327 | 33.0 | 334 | 347 | 349 | 351 | 354 37.4 | 37.6 | 374 TC 39.1 | 39.6 | 40.5 | 40.9 | 40.5 | 40.9 | 41.3 | 41.8 | 43.3 | 43.6 | 44.0 | 443 519 | 52.3 | 526
105 | s 100 | 100 | 100 | 1.00 | 065 | 0.90 | 1.00 | 1.00 | 0.39 | 0.60 | 0.81 | 1.00 0.39 | 0.59 | 0.79 105 | §/T 1.00 | 1.00 | 1.00 | 1.00 | 0.61 | 0.82 | 1.00 | 1.00 | 0.39 | 0.56 | 0.73 | 0.89 0.38 | 0.52 | 0.66
kW 336 | 339 | 343 | 3.43 | 3.43 | 347 | 350 | 3.54 | 3.56 | 3.59 | 3.61 | 3.64 374 | 3.76 | 3.70 kw 345 | 3.49 | 3.53 | 3.53 | 3.53 | 3.57 | 3.60 | 3.64 | 3.65 | 3.68 [ 3.71 | 3.74 4.48 | 4.52 | 4.55
TC 250 | 252 | 258 | 261 | 258 | 26.1 | 264 | 26.6 | 27.8 | 27.9 | 28.0 | 282 29.8 | 29.9 | 30.0 TC 38.3 | 38.8 | 39.6 | 40.0 | 39.6 | 40.0 | 40.5 | 40.9 | 42.6 | 42.9 [ 43.1 | 43.0 453 | 45.5 | 45.7
115 T/T 100 | 1.00 | .00 | 2.00 | 0.66 | .00 | 1.00 | 1.00 | 0.40 | 0.66 | 0.93 | 1.00 0.40 | 0.65 | 0.90 115 | /T 1.00 | 1.00 | 1.00 | 1.00 | 0.61 | 0.83 | 1.00 | 1.00 | 0.39 | 0.56 | 0.73 | 0.90 039 | 055 [ 0.71
kw 207 | 3.00 | 3.04 | 3.04 | 304 | 3.07 | 310 | 3.13 | 3.17 | 3.18 | 3.20 | 3.21 331 | 332 | 3.33 kw 4.07 | 411 | 415 | 415 | 415 | 420 | 4.24 | 4.28 | 4.33 | 436 | 437 | 4.36 439 | 441 | 4.43
TC 43.2 | 43.7 | 446 | 45.1 | 44.6 | 451 | 45.6 | 46.1 | 47.7 | 48.1 | 48.5 | 48.9 58.5 | 58.9 [ 59.4
65 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.61 | 0.84 | 1.00 | 1.00 | 0.39 | 0.57 [ 0.74 | 0.91 0.38 | 0.53 | 0.67
kw 230 | 2.33 | 2.35 | 235 | 2.35 | 237 | 2.40 | 242 | 2.41 | 244 | 247 | 2.50 292 | 295 | 2.98
C 434 | 439 | 448 | 453 | 44.8 | 453 | 458 | 46.3 | 47.9 | 483 | 48.7 | 49.1 58.1 | 58.5 | 58.9
75 S/T 1.00 [ 1.00 | 1.00 | 1.00 | 0.62 | 0.84 | 1.00 | 1.00 | 0.39 | 0.57 | 0.74 | 0.91 0.38 | 0.53 | 0.67
kw 244 | 247 | 250 | 2,50 | 2.50 | 2.52 | 2.55 | 2.58 | 2.57 | 2.60 | 2.63 | 2.65 311|313 [ 316
TC 42.7 | 43.2 | 442 | 447 | 442 | 447 | 45.1 | 45.6 | 47.2 | 47.7 | 48.0 | 48.4 57.0 | 57.5 | 57.9
85 /T 1.00 | 1.00 | 1.00 | 1.00 | 062 | 0.84 | 1.00 | 1.00 | 0.39 | 0.57 | 0.74 | 0.91 038 | 0.53 | 0.67
; kw 267 | 270 [ 273 | 273 | 273 | 276 | 278 | 2.81 | 2.82 | 2.85 | 2.87 | 2.90 3.47 | 3.50 | 3.52
0 TC 422 | 427 | 43.7 | 441 | 437 | 441 | 446 | 451 | 46.6 | 47.0 | 475 | 47.8 55.8 | 56.2 | 56.6
95 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.62 | 0.84 | 1.00 | 1.00 | 0.39 | 0.57 | 0.75 | 0.92 038 | 0.53 | 0.68
kw 318 | 321 | 3.25 | 3.25 | 3.25 | 3.28 | 3.32 | 3.35 | 3.37 | 3.39 | 3.42 | 345 412 | 416 | 419
TC 414 | 419 | 42.8 | 433 | 42.8 | 433 | 43.7 | 442 | 45.7 | 46.2 | 46.5 | 46.9 54.5 | 54.8 | 55.1
105 | 5/T 1.00 | 1.00 | 1.00 | 1.00 | 0,62 | 0.85 | 1.00 | 1.00 | 0.39 | 0.57 | 0.75 | 0.93 0.38 | 0.54 | 0.69
kw 3.77 | 3.81 | 3.85 | 3.85 | 3.85 | 3.89 | 3.93 | 3.97 | 3.98 | 4.02 | 4.05 | 4.08 4.87 | 4.90 | 4.93
TC 389 | 39.3 | 40.2 | 406 | 40.2 | 40.6 | 41.1 | 415 | 433 | 43.4 | 43.7 | 434 46.7 | 46.9 | 47.1
115 | /T 1.00 | 1.00 | 1.00 | 1.00 | 0.62 | 0.86 | 1.00 | 1.00 | 0.39 | 0.59 | 0.78 | 1.00 039 | 057 | 075
kw 419 | 4.23 | 428 | 428 | 4.28 | 4.32 | 437 | 4.41 | 449 | 448 | 450 | 4.45 4.62 | 4.64 | 465
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IDS 2.0 Service manual
Table 5-1.3: BOVA-60HDN1-M20G + BVA-48WN1-M20 cooling capacity (continued)

Table 5-1.4: BOVA-60HDN1-M20G + BVA-60WN1-M20 cooling capacity

IDS 2.0 Service manual

BOVA 60 + BVA 48 For Cooling

BOVA 60 + BVA 60 For Cooling

Indoor Qutdoor | IWB (°F) 59 63 67 71 Indoor Outdoor | IWB (°F) 59 63 67 71
: 3 : sl 7o) 75 ] 20 | a5 |70 | 75| 80 | 85 170] 75 | 80 | 8 Airflow (CFM) | DB(°F} | IDB (°F) 70 =75 | 80| 85 | 701 75+| 80" |85 | 70 | 75.} 80 || -85 |70 |75 lEianelSen
e ITDcB - :; 47:,0 4?0 475 | 470 | 475 | 48.0 | 485 | 504 | 50.7 | 51.1 | 52.3 61.3 | 61.7 | 62.7 TC 48.0 | 485 | 49.6 | 50.1 | 49.6 | 50.1 | 50.7 | 51.2 | 53.1 | 53.5 | 53.9 | 54.3 62.9 | 63.4 | 63.8
65 /T 100 | 1.00 | 1.00 | 1.00 | 0.62 | 0.86 | 1.00 | 1.00 | 039 | 0.58 | 0.76 | 0.94 0.38 | 0.54 | 0.69 65 ST 1.00 | 1.00 | 1.00 | 1.00 | 0.60 | 0.80 | 1.00 | 1.00 | 0.39 | 0.55 | 0.70 | 0.85 0.38 | 0.51 | 0.64
lww | 262 | 265 | 268 | 268 | 268 | 270 | 2.73 | 276 | 2.76 | 2.79 | 2.82 | 262 327 | 3.30 | 3.08 kw 2.55 | 257 | 2.60 | 2.60 | 2.60 | 2.63 | 2.66 | 2.68 | 2.68 | 2.71 | 2.74 | 2.77 3.13 | 3.17 | 3.20
TE 459 | 464 | 47.4 | 47.9 | 47.4 | 47.9 | 48.4 | 49.0 | 505 | 50.9 | 51.5 | 519 61.2 | 61.6 | 62.0 TC 476 | 482 | 492 | 49.8 | 49.2 | 49.8 | 50.3 | 50.8 | 52.7 | 53.2 | 53.5 | 53.9 62.3 | 62.7 | 63.1
75 S/T 100 | 1.00 | 1.00 | 1.00 | 0.63 | 0.86 | 1.00 | 1.00 | 0.39 | 0.58 | 0.76 | 0.94 0.38 | 0.54 | 0.69 75 ST 1.00 | 1.00 | 1.00 | 1.00 | 0.60 | 0.80 | 1.00 | 1.00 | 0.39 | 0.55 | 0.70 | 0.86 038 | 052 | 0.65
kw 262 | 2.65 | 2.68 | 2.68 | 268 | 271 | 274 | 2.76 | 2.89 | 292 | 2.82 | 285 332 | 3.34 | 3.37 kw 275 | 278 | 2.81 | 2.81 | 2.81 | 2.84 | 2.87 | 290 | 2.91 [ 2,93 | 2.96 | 2.98 3.43 | 3.46 | 3.50
TC 45.0 | 455 | 465 | 47.0 | 4655 | 47.0 | 47.5 | 48.0 | 49.8 | 502 | 50.5 | 503 59.7 | 60.1 | 60.5 TC 46.8 | 473 | 48.4 | 48.9 | 48.4 | 48.9 | 49.4 | 49.9 | 51.8 | 52.2 | 52.6 | 53.0 60.8 | 61.3 | 61.7
85 SIT 1.00 | 1.00 | 1.00 | 1.00 | 0.63 | 0.86 | 1.00 | 1.00 | 0.39 | 0.58 | 0.77 | 0.95 0.38 | 0.54 | 0.70 85 ST 1.00 | 1.00 | 1.00 | 1.00 | 0.60 | 0.80 | 1.00 | 1.00 | 0.39 | 0.55 | 0.71 | 0.87 0.38 | 0.52 | 0.65
kw 505 | 208 | 3.01 | 3.01 | 301 | 3.04 | 3.07 | 311 | 3.2 | 3.15 | 3.17 | 3.20 3.80 | 3.84 | 3.87 — kw 3.09 | 3.12 | 3.15 | 3.15 | 3.15 | 3.19 | 3.22 | 3.25 | 3.27 | 3.30 | 3.32 | 335 3.94 | 3.98 | 4.01
1760 TC 421 | 446 | 456 | 46.1 | 45.6 | 46.1 | 466 | 47.1 | 48.9 | 49.2 | 49.6 | 50.0 582 | 58.6 | 59.0 TC 459 | 46.4 | 47.4 | 48.0 | 474 | 48.0 | 485 | 49.0 | 50.8 | 51.2 | 51.6 | 51.9 59.3 | 59.7 | 60.1
95 ST 1.00 | 1.00 | 1.00 | 2.00 | 0.63 | 0.87 | 1.00 | 1.00 | 0.39 | 0.58 | 0.77 | 1.00 038 | 0.55 | 0.71 95 s/t 1.00 | 1.00 | 1.00 | 1.00 | 0.60 | 0.81 | 1.00 | 1.00 | 0.39 | 0.55 | 0.72 | 0.87 038 | 0.52 | 0.66
kw 348 | 352 | 356 | 3.56 | 3.56 | 359 | 3.63 | 3.67 | 3.69 | 3.72 | 3.74 | 3.78 449 | 453 | 4.56 kW 3.66 | 3.70 [ 3.74 | 3.74 | 3.74 | 378 | 3.82 | 3.86 | 3.87 | 3.90 | 3.93 | 3.96 466 | 4.69 | 4.72
TC 432 | 437 | 447 | 451 | 447 | 451 | 456 | 46.1 | 47.9 | 48.2 | 485 | 489 56.5 | 56.5 | 56.7 TC 44.8 | 453 | 463 | 46.8 | 463 | 46.8 | 47.4 | 47.9 | 49.7 | 50.0 | 50.4 | 50.7 57.7 | 57.9 | 57.9
105 S,TT 1.00 | 1.00 | 1.00 | 1.00 | 0.63 | 0.88 | 1.00 | 1.00 | 0.39 | 0.59 | 0.78 | 1.00 0.38 | 055 | 0.72 105 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.60 | 0.81 | 1.00 | 1.00 | 0.39 | 0.56 | 0.72 | 0.89 0.38 | 0.53 | 0.67
KW 400 | 414 | 418 | 418 | 418 | 422 | 4.27 | 431 | 433 | 437 | 4.40 | 443 524 | 5.24 | 5.2 kw 431 | 436 | 4.40 | 4.40 | 440 | 4.45 | 4.50 | 4.54 | 4.56 | 4.60 | 4.64 | 4.67 5.46 | 5.48 | 5.48
TC 389 | 393 | 40.2 | 406 | 40.2 | 406 | 41.1 | 415 | 43.3 | 43.5 | 43.7 | 439 47.8 | 443 | 445 TCc 38.4 | 38.9 | 39.7 | 402 | 39.7 | 40.2 | 40.6 | 41.0 | 42.8 | 43.0 | 43.2 | 433 44.7 | 44.8 | 45.0
115 _S/T 100 | 1.00 | 1.00 | 1.00 | 0.64 | 0.89 | 1.00 | 1.00 | 0.39 | 0.61 | 0.83 | 1.00 0.39 | 061 [ 0.82 115 /T 1.00 | 1.00 | 1.00 | 1.00 | 0.61 | 0.82 | 1.00 | 1.00 | 0.39 | 0.59 | 0.78 | 1.00 0.39 | 0.58 | 0.76
kw 426 | 431 | 435 | 435 | 435 | 4.40 | 445 | 449 | 461 | 4.63 | 4.58 | 4.60 4.86 | 4.57 | 4.5¢ kw 425 | 430 | 434 | 434 | 434 | 439 | 443 | 448 | 453 | 455 | 457 | 446 460 | 4.62 | 4.63
TC 51.0 | 51.6 | 52.7 | 53.3 | 52.7 | 53.3 | 53.9 | 54.4 [ 56.5 | 56.9 | 57.3 | 57.7 66.5 | 66.9 | 67.3
65 S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.60 | 0.82 | 1.00 | 1.00 | 0.39 | 0.55 | 0.72 | 0.88 0.38 | 0.52 | 0.66
kw 291 | 294 | 2.97 | 297 | 2.97 | 3.01 | 3.04 | 3.07 | 3.07 | 3.10 | 3.13 | 3.16 3.55 | 3.58 | 3.62
TC 50.6 | 51.1 | 52.3 | 52.8 | 52.3 | 52.8 | 53.4 | 54.0 | 56.0 | 56.4 | 56.8 | 57.2 65.7 | 66.1 | 66.9
75 S/IT 0.99 | 1.00 | 1.00 | 1.00 | 0.60 | 0.82 | 1.00 | 1.00 | 0.39 | 0.56 | 0.72 | 0.89 0.38 | 0.52 | 0.66
kw 3.09 | 312 | 3.6 | 3.16 | 3.16 | 3.19 | 3.22 | 3.26 | 3.27 | 3.30 | 3.32 | 3.35 3.83 | 3.87 | 3.78
TC 49.6 | 50.2 | 51.3 | 51.8 | 51.3 | 51.8 | 52.4 [ 53.0 | 54.9 | 553 | 55.7 | 56.1 64.1 | 64.5 | 64.8
85 SIT 1.00 | 1.00 | .00 | 1.00 | 0.61 | 0.82 | 1.00 | 1.00 | 0.39 | 0.56 | 0.73 | 0.90 0.38 | 0.53 | 0.67
kw 3.43 | 3.47 | 350 | 3.50 | 3.50 | 3.54 | 3.58 | 3.61 | 3.63 | 3.65 | 3.69 | 3.72 4.35 | 439 | 4.42
e TC 485 | 49.0 | 50.1 | 50.7 | 50.1 | 50.7 | 51.2 | 51.7 | 53.7 | 54.0 | 54.5 | 54.7 62.2 | 626 | 62.9
95 ST 1.00 | 1.00 | 1.00 | 1.00 | 0.61 | 0.83 | 1.00 | 1.00 | 0.39 | 0.56 | 0.73 | 0.91 0.38 | 0.53 | 0.68
kw 403 | 408 | 412 | 412 | 412 | 417 | 421 | 425 | 427 | 431 | 4.34 | 437 5.09 | 513 | 5.16
TC 472 | 47.7 | 488 | 49.3 | 488 | 49.3 | 49.8 | 50.4 | 52.3 | 52.7 | 53.0 | 53.3 58.5 | 58.8 | 58.7
105 ST 0.99 | 1.00 | 1.00 | 1.00 | 0.61 [ 0.83 | 1.00 | 1.00 | 0.39 | 0.57 | 0.75 | 0.92 0.38 | 0.54 | 0.71
kw 472 | 477 | 483 | 483 | 483 | 488 | 493 | 498 | 5.01 | 5.05 | 508 | 5.11 5.62 | 5.66 | 5.62
TC 396 | 40.0 | 40.9 | 413 | 40.9 | 41.3 | 41.8 | 42.2 | 44.1 | 44.3 | 445 | 44.6 45.7 | 45.8 | 46.0
115 /T 1.00 | 1.00 | 1.00 | 1.00 | 0.62 | 0.85 | 1.00 [ 1.00 | 0.39 | 0.60 | 0.81 | 1.00 0.39 | 0.60 | 0.80
kw 438 | 442 | 447 | 447 | 447 | 452 | 456 | 461 | 467 | 469 | 471 | 472 484 | 4.85 | 4.86
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IDS 2.0 Service manual
Table 5-1.4: BOVA-60HDN1-M20G + BVA-60WN1-M20 cooling capacity (continued)

BOVA 60 + BVA 60 For Cooling

5.2 Heating Capacity Tables
Table 5-2.1: BOVA-36HDN1-M20G + BVA-24WN1-M20 heating capacity

IDS 2.0 Service manual

Indoor Outdoor | IWB (°F) 59 63 67 71 BOVA 36 + BVA 24 For Heating
n
airflow (cFM) | DB(°F) | ioB(F) | 70 | 75 | 80 | 85 | 70 | 75 | 8 | 8 | 70 =l | s oot 75 | 80 | ssllpflow | ID(F) | OBUF |72 | 67 f 62 |' 57 | 52| 47 | 42-| 37 | 32 | 27 | 22 | 17 | 42 7 2 -4
Irriow
: 5| 69.9 TC | 272 : 7.2 | 272|271 | 27.2 . . . : . ; ; . ; .
TC 532 | 53.8 | 55.0 | 55.5 | 55.0 | 555 | 56.1 | 56.7 | 59.0 | 59.3 | 59.7 | 60.1 69.1 | 69 - 27.1 | 2 270|270 | 257 | 262 | 245 | 244 | 23.2 | 221 | 211 | 195
65 /T 100 | 1.00 | 1.00 | 1.00 | 0.61 | 0.83 | 1.00 | 1.00 | 0.39 | 0.56 | 0.73 | 0.90 038 | 0.53 | 0.68 kw | 1.21 | 1.31 | 144 | 1.60 | 1.71 | 1.86 | 2.02 | 2.23 | 2.22 | 2,52 | 2.44 | 2.36 | 2.29 | 2.22 | 215 | 2.10
e , : TC | 201|201 202202201201 (201|200 200 1] 200 | 19. : : : .
kW 318 | 321 | 324 | 3.24 | 3.24 | 3.28 [ 3.31 | 335 | 335 | 3.38 | 341 | 345 3.86 | 3.89 | 3.92 i 0 20 0.0 1| 18.0 | 17.2 | 16.8 | 16.0
6| 69.0 | 694 kw | 0.89 | 096 | 1.05 | 1.16 | 1.25 | 1.37 | 1.53 | 1.65 | 1.76 | 1.88 | 2.03 | 2.20 | 2.38 | 2.39 | 2.31 | 2.25
TC 530 | 535 | 54.7 | 55.3 | 547 | 55.3 | 55.9 | 56.5 | 58.7 | 59.1 | 59.5 | 599 686 660 TC | 165 | 165 | 165 | 165 | 16 165 |1
; 53 | 06 ; : : ; 5| 16.5 5| 164 | 16,4 | 16,5 | 165 | 16,5 | 163 | 16.3 | 16.3 | 15.6
75 SIT 100 | 1.00 | 1.00 | 1.00 | 0.61 | 0.83 | 1.00 | 1.00 | 0.39 | 0.56 | 0.73 | 0.91 0.38 | 0.53 8 .
oW | 322 | 326 | 320 | 320 | 3.29 | 3.33 | 3.36 | 3.40 | 3.42 | 344 | 347 | 3.50 4,00 | 4.03 | 4.06 kw |073| 079|087 | 097|105 | 115|124 | 1.36 | 1.48 | 1.56 | 1.70 | 1.81 | 1.93 | 2.10 | 2.30 | 2.34
. : g , TC | 131|131 | 13.1 | 13.1 | 13.1 | 13.1 | 13.0 | 13.0 | 129 | 13.0 | 13.0 | 13.0 | 13.0 | 13.0 | 129 | 12.9
TC <16 | 52.2 | 53.4 | 54.0 | 53.4 | 540 | 545 | 55.1 | 57.3 | 57.6 | 58.0 | 584 66.4 | 66.8 | 67.1 8 ‘
/ 100 | 1.00 | 1.00 | 100 | 0.61 | 0.84 | 1.00 | 1.00 | 0.39 | 0.57 | 0.74 | 0.92 0.38 | 0.54 | 0.6 kw | 058 | 064|070 | 0.78 | 0.84 | 0.93 | 1.02 | 1.13 | 1.19 | 1.28 | 1.36 | 1.45 | 1.58 | 1.70 | 1.82 | 1.96
85 SIT : . : . : : : : : :
568 | 372 | 376 | 3.76 | 3.76 | 3.80 | 3.84 | 3.88 | 3.90 | 3.93 | 3.96 | 3.99 4.65 | 468 | 4.71 - TC | 29.9|29.9|29.9 299|298 297|297 278|260 266|248 | 247|234 |223 213|197
1880 TC 503 | 508 | 520 | 52.5 | 52.0 | 525 | 53.1 | 53.7 | 55.8 | 562 | 56.5 | 56.8 64.2 | 64.6 | 649 kw | 137 | 1.49 | 1.61 | 1.77 | 1.88 | 2.06 | 2.28 | 2.25 | 2.18 | 2.48 | 2.41 | 2.34 | 2.27 | 2.21 | 2.14 | 2.10
— : ' : TC | 222|222 222|222 (221|221 221220222 |220|220|21.2 189|191 186 (177
95 SIT 100 | 1.00 | 1.00 | 1.00 | 0.62 | 0.84 | 1.00 | 1.00 | 0.39 | 0.57 | 0.75 | 0.93 0.38 | 0.54 | 0.70 % k
W | 1.00 | 1.08 | 1.18 | 1.29 | 1.41 | 1.57 | 1.69 | 1.83 | 1.93 | 2,11 | 2.27 | 2.46 | 2.45 | 2.38 | 2.30 | 2.24
kW 431 | 436 | 4.40 | 440 | 4.40 | 4.45 | 450 | 4.54 | 457 | 4.60 | 4.64 | 4.67 5.40 | 543 | 541 _
TC | 182 | 18.2 | 18.2 | 18.2 | 18.2 | 182 | 181 | 181 | 181 | 181 | 182 | 180 | 180 | 180 | 171 | 15.8
TC 488 | 494 | 505 | 51.0 | 505 | 51.0 | 516 | 52.1 | 54.2 | 545 | 54.8 | 552 59.6 | 58.6 | 58 75
;— 700 | 200 | 100 | 062 | 085 | 100 | 00 | 039 | 058 | 076 | 095 038 | 0.56 | 0.7 kw | 0.82| 089|097 | 108|117 | 127 | 137 | 1.54 | 1.63 | 1.75 | 1.87 | 1.99 | 2,15 | 2.34 | 2.40 | 2.33
105 : : : - : : i : :
: TC | 144 | 144 | 144 | 144 | 144 | 144 | 144 | 143 | 144 | 144 | 144 | 144 | 144 | 143 | 142 | 142
kW <02 | 507 | 513 | 513 | 513 | 5.8 | 5.24 | 5.29 | 533 | 536 | 5.40 | 543 578 | 5.69 | 5.7 30
: kw | 066 | 072|079 | 0.87 | 0.94 | 1.05 | 1.13 | 1.24 | 1.31 | 1.41 | 1.50 | 1.63 | 1.74 | 1.82 | 2.01 | 2.17
TC 405 | 400 | 418 | 423 | 418 | 423 | 42.7 | 432 | 451 | 453 | 455 | 457 46.4 | 46.6 | 46]
| - ioaw | wez | oot | 206 035 | 061 | 08l TC | 32.6| 327|326 |327|324|324|304|282|261|269 |250| 248|235 |225|214 199
115 | S/T 1.00 | 1.00 | 1.00 | 1.00 | 0.63 | 0.88 | 1.00 | 1.00 | Q. : : : 60 :
00 | 270 | a7 kw | 1.54 | 1.66 | 1.80 | 1.96 | 2.11 | 2.30 | 2.29 | 2.23 | 2.17 | 246 | 2.40 | 2.34 | 2.27 | 2.21 | 2.15 | 2.10
kW 454 | 450 | a6a | 464 | 464 | 469 | 474 | 479 | 4.86 | 4.87 | 4.89 | 4.0 5. . k
. TC | 242|243 | 242|243 | 242|242 (241|241 | 240|240 | 240|229 | 21.6 | 206 | 19.7 | 18.2
2
. kw | 113 | 1.22 | 1.32 | 1.48 | 1.58 | 1.73 | 1.86 | 2.01 | 2.14 | 2.35 | 2.53 | 2.52 | 2.45 | 2.38 | 2.31 | 2.26
6
TC | 199|199 | 19.9 | 19.9 | 19.9 | 19.9 | 19.8 | 19.8 | 19.8 | 19.8 | 19.7 | 19.7 | 18.7 | 19.0 | 174 | 16.1
75
kw | 093|100 | 1.09 | 1.20 | 1.29 | 1.41 | 1.57 | 1.69 | 1.79 | 1.93 | 2.05 | 2.20 | 2.39 | 2.48 | 2.40 | 2.34
TC | 158|158 | 15.8 | 158 | 15.8 | 15.7 | 157 | 157 | 15.7 | 15.7 | 158 | 15.8 | 15.8 | 156 | 15.6 | 15.6
80
kw | 075|082 (089|097 | 106 | 1.16 | 1.24 | 1.36 | 1.44 | 1.55 | 1.68 | 1.79 | 1.89 | 2.04 | 2.23 | 2.40
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IDS 2.0 Service manual
Table 5-2.2: BOVA-36HDN1-M20G + BVA-36 WN1-M20 heating capacity

BOVA 36 + BVA 36 For Heating

Table 5-2.3: BOVA-60HDN1-M20G + BVA-48WN1-M20 heating capacity

IDS 2.0 Service manual

BOVA 60 + BVA 48 For Heating

aiefiow | D¢Ry [ooeR | 72 | 67 | 62 | 57 | 52 | a7 |42 |37 | 32 | 27 | 22 | 17 ) 12 7 2 | -afhirflow | IDCF) |OD(F) | 72 | 67 | 62 | 57 | 52 | 47 | 42 | 37 | 32 | 272 | 22 | 17 | 12| % [*2 4
Tc | 410 | 410 | 409 | 409 | 408 | 30.3 | 36.1 | 334 | 31.0 | 311 | 29.2 | 279 | 261 | 24.2 | 226 | 211 1€ | 57.
. " 7.2 | 57.2 | 571 | 57.1 | 56.8 | 56.9 | 53.3 | 49.2 | 46.1 | 43.8 | 42.4 | 40.6 | 39.2 | 37.4 | 355 | 33.7
W | 218 | 233 | 253 | 274 | 2.96 | 298 | 2.87 | 277 | 269 | 2.96 | 2.88 | 2.80 | 272 | 265 | 257 | 2.52 Gt | 28 | 506 | 350 | 505 | 5.67 | 421 | 273 | 595 | 288 | 403 | 941 | 281 | 329 | 292 | 414 | 200
T 31. 317 | 316 | 31.3 | 31.2 | 312 | 31.2 | 30.5 | 305 | 28.4 | 27.5 | 256 | 23.8 | 223 | 207 TC ,
- c 7 et JETIETIES I . 44.0 | 440 | 44.0 | 43.9 | 43.8 | 43.8 | 43.7 | 43.7 | 43.7 | 416 | 40.2 | 38.5 | 37.2 | 35.4 | 33.7 | 319
kw | 1.63 | 172 | 1.89 | 2.02 | 217 | 236 | 2.60 | 2. 94 | 3223123 : 85 | 2. : kw o | 2. ,
i6a : L s Toss Ta1 Tavz [ 220 o [ 153 1230 19 | 232 | 252 | 271 | 2.92 | 3.17 | 3.46 | 3.75 | 4.04 | 424 | 4.65 | 4.65 | 453 | 4.45 | 4.36 | 4.20
26.7 | 26.6 | 26.6 | 266 | 26. 6 | 26. i : . ; . : . : . T
e TC 6.7 | 26 6 s C |37.1]370(370|37.0(370|369|368|37.0 (370 | 368 | 36.8 | 36.8 | 35.0 | 33.5 | 31.7 | 29.8
oW | 136 | 1.46 | 158 | 1.70 | 1.86 | 2.01 | 2.14 | 234 | 2.50 | 2.74 | 2.95 | 3.16 | 3.06 | 2.97 | 2.88 | 2.80 KW | 1.90 | 1.99 | 2.13 | 2.30 | 2.45 | 2.69 | 2.90 | 3.16 | 3.37 | 3.65 | 3.92 | 4.23 | 4.27 | 4.15 | 4.06 | 3.89
9 | 210 | 219 | 21.0 | 218 | 21.8 | 21.7 | 217 | 21.8 | 215 | 21.5 | 21.5 | 215 | 21.5 | 20.1 | 18§ :
” TC | 219 |2 1.9 5 TC | 305|305 | 30.4 | 304 | 30.4 | 303 | 30.2 | 30.4 | 30.4 | 30.4 | 30.4 | 304 | 30.2 | 30.3 | 30.2 | 28.2
W | 143 | 1.20 | 130 | 1.41 | 151 | 1.64 | 1.76 | 1.95 | 2.07 | 2.20 | 2.37 | 2.56 | 2.76 | 3.01 | 3.00 | 2.92 o |13 |12 | 182 | 197 | 2.08 | 228 | 230 | 252 | 277 | ado | 22t | .02 | 269 | a0t | 240 | 432
458 | 258 | 457 | 445 | 42.0 | 39.8 | 367 | 33.9 | 31.7 | 31.6 | 293 | 285 | 26.6 | 24.7 | 23.1 | 21.9 T : :
5 TC 5 - C | 629|630 (628627620588 537|499 |466 | 443 | 429 | 41.0 | 396 | 37.8 | 35.9 | 34.0
W | 258 | 2.73 | 205 | 3.03 | 2.95 | 2.92 | 2.83 | 2.74 | 2.68 | 2.94 | 2.86 | 2.79 | 272 | 2.65 | 2.58 | 2.53 W | 327 | 349 | 3.76 | 207 | 431 | 425 | 4.08 | 3.96 | 3.85 | 4.04 | 443 | 4.43 | 431 | 4.24 | 4.16 | 4.00
TC | 355 | 35 0 | 350|350 348|347 331310309 |289|282]|260]241) 226210
” 55| 353 |35 : : : o TC | 484 | 485|484 | 48.4 | 483 | 48.2 | 482 | 48.2 | 45.6 | 43.3 | 42.0 | 40.1 | 38.8 | 36.9 | 35.1 | 333
oW | 188 | 2.01 | 213 | 231 | 251 | 266 | 3.00 [ 2.99 | 2.91 | 3.18 | 3.10 | 3.01 | 2.93 | 2.85 | 2.77 | 2.7 k ,
S 9 R - L - W | 246 | 263 | 2.83 | 3.07 | 3.30 | 3.61 | 3.91 | 4.25 | 419 | 4.40 | 482 | 4.82 | 470 | 4.61 | 4.53 | 4.36
1c | 299 | 298 | 206 | 29.8 | 29.7 | 29.3 | 29.3 | 29.4 | 29.4 | 29.4 | 285 | 265 | 24. 6| 206 | 192
. e TC | 40.9 | 40.8 | 40.8 | 40.6 | 40.8 | 40.7 | 40.6 | 40.8 | 40.6 | 40.6 | 40.6 | 40.1 | 38.1 | 36,5 | 34.5 | 32.5
\W | 158 | 1.68 | 179 | 1.97 | 2.08 | 2.24 | 2.46 | 2.68 | 2.87 | 3.15 | 3.23 | 3.14 | 3.05 | 2.96 | 2.88 | 2.8 W | 213 | 224 | 239 | 2.56 | 2.78 | 3.01 | 3.27 | 3.54 | 3.77 | 4.2 | 4.43 | 4.76 | 4.81 | 4.66 | 4.57 | 4.38
Tc | 245 | 245 | 245 | 245 | 24.5 | 24.4 | 244 | 24.1 | 241 | 240 | 241 | 24.1 | 241 | 223 | 203 | 182
N % TC | 33.7( 336|336 |33.6|33.6 335334 336|336 336336334 334|334 310|287
oW | 130 | 1.38 | 150 | 1.61 | 1.73 | 1.86 | 2.05 | 2.17 | 2.32 | 252 | 272 | 2.92 | 3.16 | 3.09 | 2.99 | 2.9 oW | 183 | 192 | 208 | 2.19 | 233 | 2.49 | 2.72 | 2.93 | 3.12 | 3.38 | 3.60 | 3.5 | 4.16 | 4.53 | 4.63 | 4.67
T 51. 5 | 474 | 453 | 427 | 405 | 37.2 | 344 | 32.2 | 32.1 | 300 | 28.9 | 27.0 | 25.1 | 235 | 219
0 C 1.0 | 50 4 2 i TC | 687 |687|687|668|63.0|59.7| 548|506 |468 |44.4 | 430 | 412 | 39.8 | 37.9 | 36.0 | 34.1
W | 303 | 3.10 | 3.03 | 3.01 | 294 | 2.92 | 2.83 | 276 | 2.70 | 2.96 | 2.89 | 2.83 | 2.77 | 2.70 | 2.64 | 2.5 W | 370 | 3.95 | 428 | 2.40 | 2.2 | 424 | 2.10 | 3.97 | 3.87 | 4.06 | 2.45 | .45 | 4.33 | a.25 | 418 | 4.02
7c 1392 | 301 | 39.4 | 301 | 39.0 | 30.0 | 36.4 | 33.6 | 315 | 314 | 29.4 | 284 | 26,5 | 246 | 230 | 214
- . TC | 53.0 | 53.2|53.0 | 53.0 | 529|527 | 528|494 | 463 | 44.0 | 42.6 | 40.7 | 39.3 | 37.5 | 35.6 | 33.8
oW | 2.16 | 230 | 250 | 270 | 2.91 | 3.14 | 3.09 | 3.00 | 2.93 | 3.20 | 3.12 | 3.04 | 2.97 | 2.90 | 2.82 | 2.7]
—_— 2 s kW | 277 | 298|321 | 347 | 3.72 | 400 | 439 | 433 | 422 | 4.43 | 4.85 | 4.85 | 472 | 4.64 | 4.55 | 4.39
c | 334 | 333|333 329|329 328|329 328311310200 | 270250230 21.2 | 19
s T 3 3 | s TC | 44.8 | 449 | 448 | 44.8 | 447 | 44.6 | 445 | 44.6 | 445 | 44.5 | 42.0 | 40.6 | 38.6 | 36.9 | 349 | 32.9
oW | 184 | 195 | 212 | 2.22 | 2.40 | 2.60 | 2.85 | 3.09 | 3.06 | 3.34 | 3.25 | 3.17 | 3.09 | 3.01 | 293 | 28 o | 239 | 253 | 272 | 2.92 | 3.43 | 3.38 | 3.67 | 3.97 | 4.25 | 4.65 | 4.93 | 4.78 | 4.83 | 469 | 4.59 | 4.40
TC : 4| 274 | 274 | 274 | 273 | 269 | 269 | 27.0 | 26.9 | 26.9 | 26.6 | 24.7 | 22.7 | 20.8 | 19
% 275 | 274 | 2 7.4 2 0 2 " TC | 37.0 | 369|369 369|369 368|367 369|369 367|367 367 367|345 | 316|293
oW | 153 | 162 | 1.75 | 1.86 | 2.02 | 247 | 2.31 | 2.51 | 2.67 | 2.91 | 3.12 | 3.30 | 321 | 3.13 | 3.04 | 2.9] oW | 2.07 | 2.16 | 2.29 | 2.46 | 2.61 | 2.84 | 3.05 | 3.29 | 3.50 | 3.76 | 4.03 | 4.32 | 4.69 | 4.68 | 4.77 | 4.82
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IDS 2.0 Service manual

Table 5-2.4: BOVA-60HDNI-M20G + BVA-60WN1-M20 heating capacity

BOVA 60 + BVA 60 For Heating

Airflow | ID(°F) | OD(°F) | 72 67 62 57 52 47 42 37 32 27 22 17 12 7 2 -4
TC 690 | 685 | 68.5 | 68.4 | 68.3 | 67.4 | 61.6 | 56.6 | 53.0 52.2 | 52.7 | 49.1 | 45.6 | 42.1 | 38.7 | 36.0

0 kw 3.45 | 3.65 | 3.98 | 4.30 | 4.67 | 492 | 473 | 4.56 | 4.44 530 | 5.34 | 5.18 | 5.02 | 4.86 | 4.70 | 4.57

TC 520 | 52.0 | 52.0 | 52.0 | 51.9 | 51.3 | 51.5 | 51.4 | 51.4 48.9 | 45.8 | 42.7 | 41.6 | 40.6 | 38.0 | 36.0

70 kw 250 | 2.68 | 2.91 | 3.16 | 3.40 | 3.63 | 403 | 439 | 476 490 | 5.04 | 5.09 | 499 | 4.91 | 4.80 | 4.76

1520 TC 432 | 432 | 43.1 | 43.1 | 43.1 | 43.0 | 42.9 | 42.8 | 426 42,6 | 42.6 | 42.6 | 40.5 | 38.8 | 36.7 | 345
@ kW 212 | 224 | 2.40 | 2.58 | 2.78 | 3.04 | 3.32 | 3.56 | 3.82 419 | 451 | 490 | 490 | 4.71 | 4.56 | 4.4%

TC 348 | 348 | 34.8 | 347 | 347 | 34.7 | 344 | 347 | 347 347 | 342 | 34.2 | 34.2 | 342 | 342 | 338

% kW 178 | 1.88 | 2.00 | 2.16 | 2.29 | 2.46 | 2.64 | 2.88 | 3.10 336 | 3.53 | 3.80 | 4.10 | 4.47 | 492 | 5.3¢

TC 756 | 755 | 755 | 75.5 | 72.1 | 68.2 | 62.4 | 57.5 | 53.8 51.1 | 49.5 | 47.3 | 45.7 | 43.6 | 41.4 | 393

0 kw 397 | 422 | 458 | 496 | 495 | 488 | 471 | 4.56 | 4.45 210 | 5.12 | 5.12 | 498 | 490 | 4.81 | 4.63

TC 573|575 | 57.4 | 57.2 | 56.4 | 56.2 | 56.1 | 55.3 | 53.6 | 51.0 477 | 445 | 43.4 | 42.4 | 39.7 | 371

70 kW 287 | 3.08 | 3.33 | 3.60 | 3.82 | 413 | 4.56 | 4.77 | 4.84 | 4.99 513 | 5.18 | 5.08 | 5.00 | 4.89 | 4.84

1750 TC 477 | 478 | 477 | 47.6 | 47.6 | 475 | 47.1 | 47.0 | 47.0 47.0 | 47.0 | 440 | 41.8 | 40.1 | 37.9 | 35]
7 kw 240 | 255 | 2.74 | 2.96 | 3.20 | 3.45 | 3.73 | 4.04 | 434 | 478 517 | 5.42 | 5.42 | 5.20 | 5.04 | 4.9

TC 38.4 | 385 | 385 | 384 | 38.4 | 383 | 38.2 | 384 | 384 | 379 37.9 | 37.8 | 37.9 | 37.8 | 37.2 | 34}

%0 kw 202 | 213 | 2.27 | 243 | 2.58 | 2.76 | 3.01 | 3.29 | 3.51 | 3.74 4.01 | 430 | 4.68 | 5.09 | 5.54 | 5.3¢

TC 81.0 | 81.0 | 81.0 | 77.1 | 72.6 | 68.6 | 62.6 | 58.0 | 54.2 | 54.4 53.8 | 50.0 | 46.5 | 43.1 | 39.7 | 37

0 kw 4.40 | 4.66 | 5.08 | 5.02 | 4.90 | 4.84 | 469 | 4.56 | 4.45 5.27 | 5.33 | 5.19 | 5.05 | 4.91 | 4.77 | 4.6

TC 616 | 61.7 | 61.6 | 61.0 | 60.8 | 60.9 | 61.0 | 56.8 | 54.2 51.5 | 48.2 | 45.0 | 43.9 | 42.8 | 40.1 | 37

70 kw 318 | 339 | 3.66 | 3.90 | 4.20 | 454 | 5.03 | 4.97 | 4.84 | 4.99 5.13 | 5.18 | 5.08 | 5.00 | 4.89 | 4.8

1880 TC 51.2 | 51.3 | 50.9 | 51.1 | 51.1 | 51.0 | 50.5 | 50.5 | 50.6 50.5 | 50.6 | 44.6 | 42.4 | 40.6 | 38.4 | 36.
> kw 262 | 279 | 2.98 | 3.26 | 3.50 | 3.76 | 4.08 | 4.43 | 477 | 527 570 | 5.85 | 5.85 | 5.62 | 5.44 | 5.3i

TC 414 | 41.4 | 41.4 | 413 | 412 | 41.2 | 41.2 | 41.3 | 40.9 | 40.7 40.7 | 40.7 | 40.7 | 40.7 | 37.7 | 34

= kw 2921 | 232|247 | 264 | 2.80 | 3.02 | 3.32 | 3.59 | 3.77 | 4.09 439 | 473 | 513 | 5.65 | 5.56 | 5.4
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Part 2
Component Layout and

Refrigerant Circuits
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S}N2JID) JuUeLd814)9Y pue noAe] Jusauodwo) - Z Jed




IDS 2.0 Service manual

1 Layout of Functional Components

Figure 2-1.1: Functional Part-3T

.

Fan
motor J _ w%%%%%%%
I 5 8 > b-,.ﬂ. :
PCB — b
TG~ —p—y _ AN
1 N ' \
T3 '
T3L L 7
PT RV
Condenser Comp Accumulator

Figure 2-1.1: Functional Part-5T

Fan
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2 Piping Diagrams

Figure 2-2.1: piping diagram

IDS 2.0 Service manual
3 Refrigerant Flow Diagrams

Cooling operation

e DR Figure 2-3.1: refrigerant flow during cooling operation /cooling oil return operation/defrost operation

—— = High pressure gas
piter | EEV it ? High pressure liquid
jl® o Lignid Serviee Valve : i LOW pressure
Condenser ) ::u‘,,,w o ] | } -
Coil EI @ } — S
Cupge port of hent pump | | [ P —
® s~
® Reversing ®l%| s | CDCD favon
) Valve Transducer Suction Service Valve |
e S [ ki — ‘ ) Filter |G|D\ Filter ‘
Oé { == Tl in@ ?:—m-—-@:m §| iuid Service Valve ‘ |
@ | T | 0 e T S o
— wn f ﬁ @ ¢ s
@ g ‘ Cauge port of heal pump | |
— e ‘ — @[ e 4
Wawivt | O J\!uzrc a El Transdicer Suction Serviee Valve ‘ |
' +H | B oy S
{ | besss ™ —— ]—_ J
| 52
‘ | =
¥ (©  ——
. : fira| ©
No. in Symbol Part Name Major function |
diagram o Accumutatar
A INV Inverter Compressor Inverter compressor is operated in multi-steps according :
Comp. to PT. N
B T5 Compressor discharge Used to compressor discharge temperature protection
temperature sensor and EEV control in heating mode.
i HPS High pressure switch Used to high pressure protection when up to 580 PSIG {eating operation
and recovery when below to 435PSIG. ‘igure 2-3.2: refrigerant flow during heating operation/heating oil return operation
D RV The Reversing Valve Used to switch mode between cooing and heating. ———  High pressure gas
E Fan Fan of outdoor Used to help heat exchange by 10-speeds ECM motor. High pressure liquid
F T3 Condenser coil temperature Used to discharge temperature protection and Fan Low pressure
sensor control in cooling mode, and defrost control.
G T4 Ambient temperature sensor Used to ambient protection and Fan control in heating o - = —
mode, and defrost control. %;%::3 s o
H EEV Electronic Expansion Valve Fully open during cooling and adjust opening during T | Fan
heating by compressor discharge superheat. ‘ Eﬁ@_m |*:.. o Serviee Valve | ™ e |
l cv Check Valve Open during cooling and shutoff during heating by itself Comemer | 5 D) Couchoae s e e o hest |
® exchanger
J PT Pressure Transducer Used to pressure measure for compressor control, @ = | I
evaporating pressure during cooling and condensing - . - E] . Gauge port of heat pump | T ’ |
Valve Tran ulucrr Suction Service Valve
pressure during heating. . i ]
K Tf Control board heat dissipation Used to control board heat dissipation temperature E e T
temperature sensor protection. s e premm—re
L Th Suction temperature Used to monitor suction temperature ¢
M T3L Condenser outlet temperature Used to monitor condenser outlet temperature
N PEV Pressure Equalizer Valve To balance pressure before compressor starts s NESInlor
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1 General Control Scheme Flowchart 2 Stop control

Sections 3-2 to 3-7 on the following pages detail when each of the controls in the flowchart below is activated. The stop operation occurs for one of the three following reasons:
1. Unit protection shutdown

| rote i i ; ; .
N —— ; e PO |—? '\:Josld zh(j\:::e(::c:zcli::c:din:%z:r;asuylsttszs\:r:tlsfshut down when there is something abnormal. Also the digital tube
=  Protection shutdown Protection control 2. Thermostat satisfied shutdown

= System stops | = Current protection control and restart Anytime system is in standby period, digital tube will display ambient temperature (T4).

; = T5 protection control and restart

= Tf protection control and restart

| = T3 protection control in cooling and restart 3 Standby Control

Standby control 3 = Compression ratio protection control 3.1 Standby control

. Standby control = Voltage protection control and restart Nhen compressor stops, the outdoor fan motor would continue to run for 60 seconds to move off excess heat

(| « Crankeasatieatareonteol — " T3 is seated fault in cooling system will wait at least 6 mins(cooling mode)/3 mins(heating mode) before it starts again at power on. If it is :che first time
QAF = DC fan motor fault yower on, system will wait at least 3mins before it starts, the outdoor fan motor will always start first w.hen calling
» T5is seated fault jefore compressor starts, the outdoor fan motor will run at least 30 seconds. ‘
» High pressure switch (HPS) protection anghare isno fault code and you are in standby mode, the digital tube will show ambient temperature.

Startup control a4 [esta rF ) Figure 3-3.1: Example: Cooling mode diagram '

| ) . . » Low discharge superheat protection and restart

| ¢ ey || v

i | = Low pressure (PT) Protection in cooling/heatin| Calljng Calling sl

| and restart *f_rfi_"_”_tf_ -l 38beconds 6 minutes ' i

| | Bhpecents § Bmileg plapeconds | Sminuteg  |3ggeconcs
INV. Compressor OFF /an OFF /itf1 A OFF tartup
Normal operation control 3 Start up

= List of functions in normal operation | . Fan speed o ¥ — " \_OFF e N\ OFf ﬁmun
= Compressor control |

= Reversing valve control EEV opening 360P g 360P = 360P A

= Fan control

' | = Electronic expansion valve control :

‘ ‘ : Reversing Valve i OFF OFF

| 1 Units system fault L il

| »  Temperature sensor fault PEV émumes__-.,‘ Qb #’JJW-’ST—D-N—\

1: | = Voltage fault B —eff—

} = DC fan motor fault

' | special control 6 | — | = EEPROMfault

s Defrost control -—| = High pressure switch (HPS) fault P T

»  Qil return operation = Communication fault |

» Forced mode control 5 = Low pressure (PT) Protection

B oo R —————— : s Pressure transducer (PT) fault

Legend
Numbers in the top right-hand
corners of boxes indicate the
relevant section of text on the
following pages.
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3.2 Crankcase heater control

4.2 Startup Control for Heating Operation

Refrigerant migration during the OFF cycle can result in noisy start-ups, therefore a CrankCase Heater (CCH) is used t

minimize refrigerant migration thereby minimizing start-up noise and/or bearing “wash out”.Its purpose is to warm th
compressor during the OFF cycle, driving refrigerant from compressor. After extended shutdown periods in cold weather,
is recommended to allow CCH to be energized for at least 12 hours prior to compressor operation by applying line voltag
to heat pump with thermostat OFF. Refer to Figures 3-3.2.

Figure 3-3.2: Crankcase heater control

L Crankcase heater off 7

First time power on
or I: Standby up to 3 hours T5261°F
and T5<53°F

‘ Crankcase heater power on

Notes:
1.T5 is the compressor discharge temperature

4 Startup Control

4.1 Startup Control for Cooling Operation
Figure 3-4.1: Component control during startup in cooling mode

CHzZ
AHZ BHZ /
0 HZ r
INV. Compressor Model 2/31 4/57
A 38 Hz 38 Hz
+1speed/(T32100°T
I B 30 Hz 32 Hz
Outdoor fan L 1speed/(T3<86°F)
G 40 Hz 40 Hz
speed
420D Fan 0-10 0-10
; 360P
EEV opening / speed (ECM) (ECM)

Reversing Valve OFF OFF
ON
] OFE
PEV 1 minut 2 minut 1 Start time24 minut
minutes minutes > 1minut art time24 minutes
- e e -

t Discharge superheat=18 I
or

Start time = 10 minutes

Notes:
1. Above chart could be within 1-2 HZ of what is actually shown on the unit.

lote:

INV. Compressor

Outdoor fan speed

EEV opening

Reversing Valve

PEV

Figure 3-4.2: Component control during startup in heating mode

adjusted
42 HZ 42 HZ e
32 HZ AN\ 32HZ ST
0HZ
Speed4(T4232 °T°)
OFF (Ta<32 [Py Fanspeed
adjujted
oP
ON
QEE
ON |
i "
60 60s 90 230
DI PR S

.Above chart could be within 1-2 HZ of what is actually shown on the unit.
!.Pc is the condensing pressure by PT in heating mode.
i. Because of the different starting environment, there are actually some differences.

and

IDS 2.0 Service manual

Start timez4 miﬂutés
Start time 2 10 minutes
or Discharge superheat222 °F

T52131 T
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5 Normal Operation Control 5.4 Fan control
n cooling mode:

5.1 Component Control during Normal Operation

Anytime the compressor is operating, the digital tube will show the frequency of compressor. +1 speed
Table 3-5.1: Component control during normal cooling operation -
r Component Wiring diagram label Control functions and states
Inverter compressor INV Comp. Control by PT pressure target depends on field dipswitch setting Sw4-2/3/4. T32100 °F
The Reversing Valve RV OFF
Outdoor fan motor Fan 10 speeds ECM motor L Initial speed :> Keeping speed
Controlled by T3.
| Electronic Expansion Valve EEV 480P (full open)
Table 3-5.2: Component control during heating operation T3<86 T
Component Wiring diagram label Control functions and states 1 speed
Inverter compressor INV Comp. Control by PT pressure target depends on field dipswitch setting SW4-2/3/4 -
The Reversing Valve RV ON Jofil s i oy
. t1spee seconds,10 speeds i ;
T — EAN 10 speeds ECM motor. P P motor, the motor can be stopped when the ambient temperature less than 50°F .
Controlled by T4 and Compressor speed n heating mode:
Electronic Expansion Valve EEV Control by compressor discharge superheat, Initial target is 32°F : .
‘an speed when heating depends on compressor and T4 as shown below.

5.2 Compressor Control

The compressor speed is adjusted according to the PT (pressure transducer).lt converts to a evaporator temperature(Pe)|

cooling, condenser temperature(Pc) in heating. Compressor speed (Hz)

N
In cooling mode: ol
»  Compressor speed will be Pl controlled by the evaporating pressure (Pe) which is measured hy PT (the targ
temperature depends on field dipswitch setting SW4).. A Speed A
In heating mode: 70% / \
s Compressor speed will be Pl controlled by the condensing pressure (Pc) which is measured by PT (the targ 60%
temperature depends on field dipswitch setting SW4). / Speed B
Table 3-5.3: Max operation frequency of compressor 50%
Max operation frequency(Hz) 40% [ /
Model 2T 3T 4T 5T / \
cooling 68 86 68 76 Speed C
Heating(T4= -2C) 70 86 70 80 >
Heating(T4<-2°C) 80 96 80 94
he speed of the outdoor unit fans is adjusted in steps, as shown in Table 3-5.3.
5.3 Reversing valve control 1o 3-5:4: Outdoor fan speed steps
B terminal to be connected with thermostat (O/B) wiring. Reversing valve energizes in heating. Fan Speed A T4§}27 ZTSE<41 41‘<‘E<50 SDSTQ‘KSQ 59S1:‘<68 5841'74<77 14277
In cooling mode: Fan Speed B 9 9 8 7 6 5 2
»  The reversing valve is off during cooling. Fan Speed C 8 B 7 6 5 4 3

- otes: 1 speed/70 seconds.
In heating mode:

= The reversing valve energizes in heating and heating standby.
Special control: The reversing valve will delay about 1 minute when the first heating started for system reliability.
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5 Normal Operation Control 5.4 Fan control
n cooling mode:

5.1 Component Control during Normal Operation

Anytime the compressor is operating, the digital tube will show the frequency of compressor. +1 speed
Table 3-5.1: Component control during normal cooling operation -
r Component Wiring diagram label Control functions and states
Inverter compressor INV Comp. Control by PT pressure target depends on field dipswitch setting Sw4-2/3/4. T32100 °F
The Reversing Valve RV OFF
Outdoor fan motor Fan 10 speeds ECM motor L Initial speed :> Keeping speed
Controlled by T3.
| Electronic Expansion Valve EEV 480P (full open)
Table 3-5.2: Component control during heating operation T3<86 T
Component Wiring diagram label Control functions and states 1 speed
Inverter compressor INV Comp. Control by PT pressure target depends on field dipswitch setting SW4-2/3/4 -
The Reversing Valve RV ON Jofil s i oy
. t1spee seconds,10 speeds i ;
T — EAN 10 speeds ECM motor. P P motor, the motor can be stopped when the ambient temperature less than 50°F .
Controlled by T4 and Compressor speed n heating mode:
Electronic Expansion Valve EEV Control by compressor discharge superheat, Initial target is 32°F : .
‘an speed when heating depends on compressor and T4 as shown below.

5.2 Compressor Control

The compressor speed is adjusted according to the PT (pressure transducer).lt converts to a evaporator temperature(Pe)|

cooling, condenser temperature(Pc) in heating. Compressor speed (Hz)

N
In cooling mode: ol
»  Compressor speed will be Pl controlled by the evaporating pressure (Pe) which is measured hy PT (the targ
temperature depends on field dipswitch setting SW4).. A Speed A
In heating mode: 70% / \
s Compressor speed will be Pl controlled by the condensing pressure (Pc) which is measured by PT (the targ 60%
temperature depends on field dipswitch setting SW4). / Speed B
Table 3-5.3: Max operation frequency of compressor 50%
Max operation frequency(Hz) 40% [ /
Model 2T 3T 4T 5T / \
cooling 68 86 68 76 Speed C
Heating(T4= -2C) 70 86 70 80 >
Heating(T4<-2°C) 80 96 80 94
he speed of the outdoor unit fans is adjusted in steps, as shown in Table 3-5.3.
5.3 Reversing valve control 1o 3-5:4: Outdoor fan speed steps
B terminal to be connected with thermostat (O/B) wiring. Reversing valve energizes in heating. Fan Speed A T4§}27 ZTSE<41 41‘<‘E<50 SDSTQ‘KSQ 59S1:‘<68 5841'74<77 14277
In cooling mode: Fan Speed B 9 9 8 7 6 5 2
»  The reversing valve is off during cooling. Fan Speed C 8 B 7 6 5 4 3

- otes: 1 speed/70 seconds.
In heating mode:

= The reversing valve energizes in heating and heating standby.
Special control: The reversing valve will delay about 1 minute when the first heating started for system reliability.
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5.5 Electronic Expansion Valve Control
EEV is located in outdoor unit and works during heating, and TXV is located in indoor unit and works during cooling.

In cooling mode:

EEV is at fixed positon (360P) when compressor is off (standby).
EEV is at fully open position (480P) when compressor is on (normal operation in cooling).

In heating mode:
EEV is at fixed position (360P) when compressor is off (standby).
EEV is adjusted by Pl control compressor discharge superheat in normal operation in heating:
= At startup: EEV is at Initial position ( a few fixed opening according to compressor and T5 temperature).

= Pl control discharge superheat, Modulated opening by:

e Compressor discharge superheat = T5 (compressor discharge temperature) — Tc (condensing tem perature).

Notes:
1Tc in heating is the condensing saturated temperature from PT pressure.

2.Initial target of discharge superheat =32 I
3The current target =32 °F +4 ‘T (adjusted by compressor speed and running time)

4.Limited opening according to the scope of the system.

IDS 2.0 Service manual

y Special Control

.1 Defrost control

‘he De

nonito

mand Defrost Control (DDC) monitors the ODU coil temperature using thermistor (T3). A second thermistor (T4)
rs outdoor ambient temperature. Based on these parameters, as well as accumulative running time and high

rressure, the DDC calculates proper initiation of defrost. The digital tube will show “dF” during defrost cycle.

\ny one of three conditions is required to enter defrost:

Model 2T 3T a7 5T
Initial min limited opening 104 120 96 96
5.6 PEV(Pressure Equalizer Valve) Control
PEV is used to balance the pressure in the system before compressor start up
3 T4>50 ‘T
Reversing valve position=0FF
and
50 First time power on 1 min
Stand by time 25 mins
PEV=OFF [ > PEV=ON

PEV=0ON last 5mins

|

Compressor start up

xceed

The calculated temperature difference between the outdoor temperature (T4) and the coil temperature (T3) is
called Delta T. After Delta T is achieved and lasted for 3 minutes.
--T4236°F, Delta T=18°TF
--T4230°F, Delta T=16"F
-T4219°F, Delta T=14°F
—-when T4<19°F, T3<9°F", accumulative compressor running time 2 80 minutes.
After “Minimum Running Time” (MRT) is achieved. MRT is based on outdoor ambient temperature (T4), for
example:
--MRT is 4 hours when: T4<23°T
--MRT is 2 hours when: 23°F <T4<42°F
After the high pressure saturation temperature drops below 82°F for 20 minutes.

yefrost will terminate once outdoor coil temperature (T3) reaches 64°F for a period of 1 minute or defrost time has

ed 8 minutes.

Figure 3-6.1:components condition during defrost cycle

Defrost enter ~ Defrost Defrost quit
. Defrost
condition met ON condition,met
OFF
— 160 second adjust 45 se¢ond
INV \/
Comp. _,—""_r
Reversing —ON fheating) _ : . ON
OFF (cooling)
valve
ON
Qutdoor Fan OFE ON
1 480P (full open) Fixed I_J_r
Outdoor EEV op
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6.2 Oil Return Operation

In order to prevent the compressor from operating in a low oil condition, the oil return operation is condu
“A**" during oil return cycle (** shows the frequency (1 Protection control list

oil flown to the compressor. The digital tube will show

compressor).
Starting conditions:

Referring to the set conditions for following items, start the oil return operation.

1. Cumulative compressor oil discharge rate

cted to recoy

' Protection Control

IDS 2.0 Service manual

he unit protection codes are shown due to a condition that could harm the unit. To protect itself, the unit shutdown until

ne abnormal condition is corrected.

able 3-7.1: protection code

2. Timer setting (The initial operating time reaches 2 hours of continuous operation or accumulati

compressor running time reaches 8 hours).
Qil return operation:

Normal operation

}

. or
Start conditions

Y

5 minutes when INV speed = X HZ

10 minutes when INV speed < X HZ

Qil return operating
[cooling]: Tes=32 °F
[Heating]:Tcs = 124°F

Define:

Tes is the Te (evaporating saturated temperature by PT) target of controlling compressor speed in cooling.

Tcs is the Tc (condensing saturated temperature by PT) target of controlling compressor speed in heating.

6.3 Forced mode control

Force mode is also referred to as charge mode in cooling.

Function: To verify charge the system in cooling

Operation | Protection 2 =5
No. Protection control description Supposed cause
code code
/ c3 T3 sensor not reading correctly in T3 sensor is not properly placed/High pressure switch
1 cooling fault
Motor fault/severe weather (fan rpm too high due to
2 / E6 DC fan motor of outdoor fault / . ( R &
wind)
3 / E7 TS sensor not reading correctly TS sensor is not properly placed.
4 F** PO Tf protection control and restart High temperature and load/Heat sink blocked
High pressure switch (HPS) protection o
5 / P1 Poor heat exchange on condensing side
and restart
Low pressure (PT) Protection in . .
6 / P2/H5 . . TXV/EEV  blocked/Charging leakage (low refrigerant)
cooling or heating and restart
3 _— p3 Current protection control and High temperature and load/poor heat exchange on
restart condensing side/compressor abnormal.
High temperature and load/Throttle blockage/Charging
Z 8 D¥* P4 TS protection control and restart
Oil return ensure | 2T/3T 4T/5T P leakage (low refrigerant)
frequency 9 i - T3 protection control in cooling and High temperature and overload/poor heat exchange on
Cooling: X 46/46 46/46 restart condensing side.
- Control board failed/Compressor  failed/external
Heating: X 50/50 40/48 10 / LO-L9 The IPM module protection / p /
electromagnet interference
DC fan motor of outdoor typhoon 3 g
11 73 P8 . severe weather (fan run in standby mode due to wind)
protection
12 / Bl Low discharge superheat protection TXV or EEV fault/poor heat exchange on evaporating
and restart side/over charged
13 pex / Compression ratio protection control Low temperature and low load
Power supply issue. U**=unit operating but not ideal
14 LIF¥ / Voltage protection control and restart PRI . _p &
voltage. E5=unit will not run.
15 / ATL Ambient Temperature Limited Ambient temperature is out of range, or T4 is abnormal.

otes: 1.After 6minutes standby the unit can be automatic restart except for H5/ATL.

Enter: Press FORCE button for 1 second (should press it after the “start up phase” finished. If failed to enter, we can'

again after a few mins)

Quit: Press FORCE button or it will automatically quit after 2 hours.

2.**shows the frequency of compressor

.2 T3 sensor not reading correctly in cooling

Display: [(** shows the frequency of compressor)
Table 3-6.1: compressor frequency during force mode
Force mode frequency 2T 3T 47 5T Remark
Cooling 48 72 54 62 Charge mod
Heating 48 72 54 62 /

and

T3<T4-3°F for 10 minutes

Normal operation

Pl control running

A

y

T3 is seated fault
standby and restart

- = = !

Automatic restart

Outputting the Diagnosis code
Hc3ﬂ
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7.3 DC fan motor of outdoor fault

Normal operation

Motor speed<150rpm for 90

seconds

Motor speed>1500rpm for 50
or
seconds

Motor speed is less/more than
set speed 300rps for 90

L seconds
Y
DC fan motor fault Outputting the Diagnosis code
— H
standby and restart | E6
7.4 TS sensor not reading correctly
Normal operation
r A
in cooling mode
and|  15.13.5 °F for 10 minutes
o Automatic restart
in heating mode
and P )
T5<Tc-9°F for 20 minutes ¢

T5 is seated fault
standby and restart

s

7.5 [F**] Tf protection control and restart

Normal operation

.

(Use the current frequency as the

r <D for 30 seconds

maximum limited frequency)
Remain in operation

>B for 180 seconds *

Reduce compressor speed by 2HZ

2A *

High current protection
standby and restart

Outputting the Diagnosis code

g7
Mode 21/3T 4T/5T j
A 155°F 155°T
B 146°F 147°T
C 142°F 146°F
D 140°T 142°F

Outputting the Diagnosis code

”PO”

1.6 High pressure switch (HPS) protection and restart

Normal operation

High pressure=580PSIG

High pressure switch shutoff —

High pressure<435PSIG

Normal standby and restart

.7 Low pressure (PT) Protection in cooling and restart

IDS 2.0 Service manual

Outputting the Diagnosis code “P1”

Normal operation

Pe<44 PSIG for 5 minutes when in cooling

Automatic restart

HDSH = 117°T" for 5 minutes when in heating

otes:

Low pressure protection
standby and restart

_’" code “P2” .

HDSH means head discharge superheat,

Outputting the the Diagnosis

v

When occurring 5 times within 100
minutes, system lockup.
Outputting the fault code “H5”
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7.8 [C**] Current protection control and restart

Normal operation ‘]

>C for 60 seconds l T <D for 30
(Use the current frequency as the maximum oo = > o >
limiting frequency) A 15A 15A 20A 20A
Remain in operation B 11.5A 11.5A 15.5A 15.5A
C 11A 11A 15A 15A
2B for 15 seconds l D 10.5A | 10.5A 14A 14A

Reduce compressor speed by 2Hz —

>A for 5 seconds l

i

High current protection i
_—’i

standby and automatic restart

Outputting the diagnosis code "P3" .

7.9 [D**] T5 high temperature protection control and restart

Normal operation

2C lT <h 2T/3T a5t

Mode
(Use the current frequency as the maximum cooling | heating | cooling | heating
limited frequency) A 230°F | 230°F | 230F | 230F
Remain in operation B 212°F 212°T 212°F 212°F
C 194°F 194°F 194°F 194°F
2Bfor 30 sEEanes D 185°F 185°F 185°F 185°F
Reduce compressor speed by 2Hz —
or
2A for 3 seconds l
High current protection i . ' |
= i I Outputting the Diagnosis code “P4” . i

standby and automatic restart

>Band |

>A and

.10 [L**] T3 protection control in cooling and restart

L Normal operation

e | ]

IDS 2.0 Service manual

(Use the current frequency as the maximum
limiting frequency)
Remain in operation

asting for 30 seconds l

All modes
A 142°F
B 137°F
c 135°F
D 130°F

Reduce compressor
frequency by 2HZ

lasting for 3 seconds l

T3 high temperature protection

-]

Lead to system standby
Outputting the diagnosis code
.HP5” y

System automatic restart

.11 The IPM module protection

Normal operation

LO: Compressor module protection
L1: Low DC voltage protection

L2: High DC voltage protection

L4: MCE fault

L5: Zero speed protection

L7: Phase sequence error
protection

L8: Frequency mutation greater
than 15HZ

L9: The difference between
target and operating frequency is
greater than 15HZ

v

standby and restart

The IPM module protection

Lead to system standby
Outputting the the Diagnosis
code "L*,etc” .
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7.12 DC fan motor of outdoor typhoon protection and restart

Normal operation

Standby mode

or
Fan speed 2400rpm for

90s ¢

DC fan motor typhoon protection 1——'

7.13 Low discharge superheat protection and restart

’ Normal operation ]

HDSH<9 °F for 40 minutes Automatic restart

Low discharge superheat protection standby
and restart

Notes:
1.HDSH means head discharge superheat

7.14 [P**] Compression ratio protection control

Low compression ratio protection control

Lead to system standby
Outputting the Diagnosis code “P8”.

Outputting the Diagnosis code
IIPH.U

L

Normal operation

Compression ratio<2.0

Compression ratio=2.2 for 10 minutes

and .
Operating time=5 minutes
Low compression ratio protection control
[Cooling] [Heating]
Tes=40T Tes=124 °F
Increase of Compressor frequency @Outdoor fan slow down
@ Increase of Compressor frequency
Notes:

PT and T3 are being monitoring to determine if compression ratio is acceptable

IDS 2.0 Service manual

High compression ratio protection control

Normal operation

Compression ratio= 9

and
. _ Compression ratio<
Operating time230 minutes z 0<8

High compression ratio protection control

'

; 3
Qutdoor fan run on max-speed

Compressor slow down

.15 [U**] Voltage protection control and restart

Lead to system standby

| Qutputting the Fault code “E5” .

High supply voltage standby

A

w

upply voltage<260V l Supply voltage = 270V

Normal operation

A

Supply voltage<190V Supply voltage = 210V

y

Operation below 50HZ

Outputting the Diagnosis

.,
code "U+frequency” !

Supply voltage<172V Supply voltage = 180V

y

Low supply voltage protection

Lead to system standby

Standby and restart Outputting the Fault code “E5” .

Notes:
1.Logic decision parameters only, actual voltage detection may be biased.

16 Ambient Temperature Limited protection control and restart

Normal operation

A
T42125 °F orT4<15 °F
when cooling
oF 15<T4<C 125 ' when cooling
T4286 T orTa<-4 °F or
when heating -4<T4< 86 I  when heating
Y
Ambient Temperature Limited protection p Outputting the Fault code "ATL”
Standby and restart
Notes:

i ; —
High temperature will limit the frequency of compressor and lead to protection
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8 Fault Control .3 High pressure switch(HPS) fault

8.1 System fault list
The unit fault codes are shown when the unit is abnormal. To protect itself, the unit shutdown until the abnorm

Standby or operation

condition is corrected. Refer to table 3-8.1.
Table 3-8.1:Fault code table

=l HPS is opened when the
No. Fault code Fault code description Supposed cause .
compressor is power off
E4 Temperature sensor fault T3/T4/T5/T6/T7/Tf sensor is short or open
2 . High/! it tectio Supply Power is abnormal (<170V, or >270V), or control board is fault when f
vo rotection : |
igh/low voltage p E5 show at normal power. High pressure switch(HPS) fault standby | g Lead to system shutoff.
3 E6 DC fan motor of outdoor fault DC fan is affected by environment (eg. storm wind, foreign body) or fault. Outputting the fault code “F1”
5 ates:
4 E9 EEPROM fault EEPROM is poor contact. ) )
Normal high pressure switch opens above 580PSIG, resets below 435PSIG.
5 High pressure switch(HPS) ) _
F1 Eaii HPS harness is open, or HPS is fault.
au
6 Communication fault in main . .4 Pressure transducer (PT) fault
HO . Control board is fault
control chip
7 (P2 occur 5 times within 100 hareei e
H5 — System charge is leakage, or refrigeration circuit is blocked. Standby or operation
8 H8 Pressure transducer (PT) fault Pressure transducer (PT) is short or open, or control board is fault.
Notes: PT circuit is short
1.  When failure condition vanishing, system can resume operation except as specified. The abnormal condition must be corrected by the Professit or
technical support ; i
PT circuit is open
8.2 Temperature sensor fault ‘ B
High pressure switch(HPS) fault ——»  Outputting thé Falil code HR 3
standby w
Standby or operation 1
(@]
- s
T3 is shorted or open 5 EEPROM fault =
. o]
T4 is shorted or open —
ot T5 is shorted or open Standby or operation
Th is shorted or open
Control board is fault
T3L is shorted or open
p or EEPROM install
L Tfis shorted or open # | R TIR
P | Lead to system shutoff anti-direction
; ; .
Temperature sensor fault standby > Outputting the fault E EEPROM poor contact with
code "E4-A" . | confrol board "
For example,E4-t3L means T3L sensor is fault. EEPROM fault standby ~ f-——===--- 5 Outputting the fault code
HE9H .
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8.6 Communication fault

Standby or operation

Field Settings

or Driven EEPROM install

wrong direction

Driven EEPROM poor
contact with control board .
v i E 1 Test operation .......... eeateresasetesssenensenensaens N S 48
Communication fault |- > Outputting the fault [ [
standby s code "HO" . 2 Field Settings . sswssmssuuseessanmssares verressssrrnssnnssnnnnnrnnes 54
B ThermosEat .osrsmmsmmmmsmmmmsssusrmses erreerseennseresnnaeannnn 56
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1 Test operation

1.1 Checks before test operation
Table 4-1.1: Outdoor unit main PCB switch settings

i IDS 2.0 Service manual
.2 Turn power on

Set Settings on outdoor unit

;

Set system thermostat OFF

¢

Supply power to the indoor and outdoor

unit

'

Set system thermostat ON

¢

Check for normal operations

tes:

Vake field setting if needed (For the setting procedure, refer to information in “4.2.2 Setting by DIP switches”).

n a normal condition, the digital display show the ambient temperature.
Psure to turn_ the power on 1 hour before starting operation when the ambient temperature is below 60°F
Check operations, check for the 24V signal from thermostat, check for operation mode, check for the digital display shows the compressor frequency

No. | Checkpoints Cautions or warnings
i} Are all units securely installed? Dangerous for turning over during storm
Possible damage to pipe connections
2 Is the earth wire installed according to the applicable local standard? Dangerous if electric leakage occurs
Are the condenser unit installed according to location restrictions | Poor capacity
requirement? abnormal operation
4 Are all air inlets and outlets of the indoor and outdoor units | Poor cooling
unobstructed? Poor heating
Does the drain flow out smoothly? Pipeline water leak
6 Is piping adequately heat-insulated? Pipeline water leak
Poor capacity
7 Have the connections been checked for air tight test and vacuum | Poor capacity
drying? abnormal operation
8 Is a proper quantity of refrigerant charged? Poor capacity
abnormal operation
9 Are the service valve open fully? abnormal operation
10 Do the supply power wirings connected Normally? Including the earth | Dangerous if electric leakage occurs
wiring.
11 Does the earth leakage circuit breaker connected normally? Dangerous if electric leakage occurs
12 Do the wirings of 24V signal connected according to wiring diagram? | abnormal operation
Including the thermostat wiring and setting.
13 Is the supply voltage conform to the specifications on the name plate? | abnormal operation
Damage unit
14 | Are the cable sizes as specified and according to local regulations? Damage of cables
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1.3 Charging Refrigerant
1.3.1 Charging method selection

1. Weigh-in charging method
Weigh-in charging method can be used for the initial installation, or anytime a system charge is being replaced. Weigt

charging method can also be used when power is not available to the equipment site or operating conditj
(Indoor/Outdoor temperatures) are out of range to verify with the subcooling charging method.
For mixed system, when have to use weigh-in method for charging, it is important to return in the spring or summe

accurately charge the system in the cooling mode when outdoor ambient temperature is above 55°F.

3.4 Method for charging mode

Start the system in cooling mode for
more than 10 minutes.

Shot press “Force” button (SW2), and
operate the system for minimum of

2. Subcooling charging method twenty (20) minutes.
iNo

Subcooling (in cooling mode) is better method of charging above 55°F outdoor ambient temperature, especially the mj

system. Outdoor
Temperature 1. Calculate supertheat and subcooling No ch ;
Above 55°F '
xove 2. IfSCand SH are in range C* L arge system according to SH and SC
120°F Yes
80°F J
J o
70°F e If the blower motor speed is incorrect Yai Correct blower motor speed and fix the
X X If there is any blockage on filter > blockage
i No
Qutdoor Templ
Indoor Temp
If the room temperature is very low —._Yes Wait room temperature comes to normal
Notes:
1.1t could be appear diagnosis code when running force mode under the temperature beyond 115F.Need to quit force mode. l No
1.3.2 Factory charge (Condenser charging) .
If discharge superheat>40 °F? | Yes o Itisnormal and fini
There is some refrigerant when unit come out from factory. It is 7 Ibs 9 oz for 3 ton and 11 Ibs 5 oz for 5 ton. SHSSIRM GHATEE
1.3.3 Calculate additional charging of refrigerant line length lNO
The factory charge in the outdoor unit is sufficient for 15 feet of standard size refrigerant line, need to add refrigera
the pipe beyond 15 feet. Decrease refrigerant
Calculate the additional refrigerant to be charged: -
=(L-15)*0.6 Refer to below designed subcooling table
~ e - Press check button to get discharge superheat
t—Tc.)tal-Ier?gth. (feet) of liquid line (:%/8 ) | If superhteat >18°F, please check if there are abnormal
If liquid line is less than 15ft, don’t need to do it. condition for insulation,high humidity,high room
Bieslgnmnlicedling temperature. Also check if discharge superheat> 60 °F
Model Hres S¢/T SH/T or therle is fault code. Replace txv if everything is
normal.
A 10+2 10~18
24K/36K B 812 7-~10
c % =77 If superhteat <7°T", please check if there are abnormal on
: By ' blower motor speed or low room temperature. Also
812 s s
e 9718 check if discharge superheat< 40 °F or there is fault
B —~
612 79 code. Replace txv if everything is normal.
C 5+2 S==7
A 812 8~18 q
te:
60K B 62 638 o
= If adjust the charging, we should wait the system balance
L C 52 57 sailk

“Force” mode will be exit after 2 hours automatically, you

may repeat it.
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1.4 Manual defrost
5 Check parameter

 display system parameters, press the “check” button to index through the series of parameters available. The first time
Ju press on the “check” button, it will display the sequence, and after 1 second it will display the value of the parameter.
you press the “check” button again, it will display the next sequence.

ter 20 seconds on same parameter, display will revert back to normal status (exit the check parameter).

Step 1
Starting the system in heating mode for more than 10 minutes. Table 4-1.2: xx
o. | Point check content Example Remark
¢ j 0 Outdoor unit capacity H3 H3=Heat pump 3 ton
Step 2 il Outdoor unit mode 2 ’ 0 standby,
Press “Force” button (SW2) on control board for more than & 2 cooling,
seconds, and then the frequency drop in 60 seconds. ' 3 heating
2 Qutdoor unit set compressor speed(Hz) 66
¢ 3 T3({outdoor coil temp.) (°F)
Step 3 4 T4 (outdoor ambient temp.) (°F )
The system defrost, showing “0dF”. 5 T5 (compressor discharge temp.) (°F )
6 T6 (compressor suction temp.) (°F )
¢ 7 T7 (liquid line temp.) (°F)
Step 4 8 Tf (module temp.) (°F )
If needed, repeat step 2 again aftera few minutes. 9 Pe (evaporating pressure) (PSI) Low Suction Pressure
L 10 Pc (condensing pressure) (PSI) High Heat Pressure
T.Oitfe:;ter the defrost, the system decrease the compressor frequency first for 60 seconds.Please try again after 1 minute if not. 11 Tes (target of the evaporating temp. ) (only use for cooling mode) (°F )
3. Defrost will exit automatically, the display will indicate running compressor frequency. 12 Te (evaporating temp.) (°F)

13 Tes  (target of the condensing temp. ) (only use for heatling mode) (°F )

14 Tc (condensing temp.) (°F)

15 Target of the compressor discharge superheat (only use for heating mode)
(°F)

16 Compressor discharge superheat (°F)

17 Openings of EEV

18 Fan speed

19 Compressor current (A)

20 Alternating voltage(V)

21 Compressor input dc voltage(V)

22 Continuous running time of the compressor(min)

23 Last Fault Code 00

24 Software version 01

S Remark“--" sz -
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1.4 Manual defrost
5 Check parameter

 display system parameters, press the “check” button to index through the series of parameters available. The first time
Ju press on the “check” button, it will display the sequence, and after 1 second it will display the value of the parameter.
you press the “check” button again, it will display the next sequence.

ter 20 seconds on same parameter, display will revert back to normal status (exit the check parameter).

Step 1
Starting the system in heating mode for more than 10 minutes. Table 4-1.2: xx
o. | Point check content Example Remark
¢ j 0 Outdoor unit capacity H3 H3=Heat pump 3 ton
Step 2 il Outdoor unit mode 2 ’ 0 standby,
Press “Force” button (SW2) on control board for more than & 2 cooling,
seconds, and then the frequency drop in 60 seconds. ' 3 heating
2 Qutdoor unit set compressor speed(Hz) 66
¢ 3 T3({outdoor coil temp.) (°F)
Step 3 4 T4 (outdoor ambient temp.) (°F )
The system defrost, showing “0dF”. 5 T5 (compressor discharge temp.) (°F )
6 T6 (compressor suction temp.) (°F )
¢ 7 T7 (liquid line temp.) (°F)
Step 4 8 Tf (module temp.) (°F )
If needed, repeat step 2 again aftera few minutes. 9 Pe (evaporating pressure) (PSI) Low Suction Pressure
L 10 Pc (condensing pressure) (PSI) High Heat Pressure
T.Oitfe:;ter the defrost, the system decrease the compressor frequency first for 60 seconds.Please try again after 1 minute if not. 11 Tes (target of the evaporating temp. ) (only use for cooling mode) (°F )
3. Defrost will exit automatically, the display will indicate running compressor frequency. 12 Te (evaporating temp.) (°F)

13 Tes  (target of the condensing temp. ) (only use for heatling mode) (°F )

14 Tc (condensing temp.) (°F)

15 Target of the compressor discharge superheat (only use for heating mode)
(°F)

16 Compressor discharge superheat (°F)

17 Openings of EEV

18 Fan speed

19 Compressor current (A)

20 Alternating voltage(V)

21 Compressor input dc voltage(V)

22 Continuous running time of the compressor(min)

23 Last Fault Code 00

24 Software version 01

S Remark“--" sz -
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2 Field Settings

2.1 Setting by DIP switches
Figure 4-2.1: 3ton

SW4 SW5 J2 USB SW1SW3 SW2

Figure 4-2.2: 5ton

Table 4-2.1: Dip switch settings

IDS 2.0 Service manual

Switch|Position|Function
SW1 |For wifi settings
SW2 [For check data/testing mode
SW2 |Force mode/manual defrost
ON Program For IDP
W+ ore Program For IDS 2.0
SW4-2|Not used
ON Adaptive capacity output disabled
SW4-3
OFF  |Adaptive capacity output enabled
SW4—4ON Accelerated cooling/heating
OFF  |Normally cooling/heating
. 2
SW5-1 ON Operating time is reduced by 10%
OFF  |Normal operation
SW5—2ON Defrosting extended for 60 seconds
OFF  |Normal operation
1co ON For 3/5ton Capacity(default setting)
OFF  |For 2/4ton Capacity
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3 Thermostat

3.1 Control wiring
Figure 4-3.1: 3H and 2C type
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Support 3H and 2C thermostat

n
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Mote: Any time the electric heat
elements are active, the indoor fan
will run in high stage.

Figure 4-3.2: 4H and 2C type

Wiring for 4H and 2C
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ure 4-3.3: 3H and 1Ctype

Wiring for 3H and 1C thermostat
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Figure 4-3.5: 2H and 1C type

Wiring for 2H and 1C thermostat P rt 5

W IIE
KRR
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e
p}
D

Diagnosis and

-y
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=

Troubleshooting

=1 I L o
I <
l s _
THERMOSTAT = - = M | (T T Z 3 i
E: v 2l 8 | S g E. E z 3 us =
Mote: Because Y1 and ¥2 are c = 2 % - gl | 1 = 3 ] = = . ‘
jumped, the indaor fan willnly run o o & =4 o .l " - 1 Outdoor Unit Main PCB........... teeeeeereseensetraneetnnsennsestnrseennstannesansssanstrnarnnes 60
in high stage. |Dh I I B I l c II G l Ryt Y2] [W1]]Ww2 I C | Y B W
. 2 Error Code Table
NOEE:Wiandwzare!umped‘ 50 lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll (AR R RN R RN Y] 62
Electric Heat will only function in INDOOR UNIT OUTDOOR UNIT ‘
high stage. . ‘
ghstag 3 Troubleshooting .......ccceeeserrneiinnnnensnnnnnnnens veeerrresennnsssnnnes R SR 63
Figure 4-3.4: 1H and 1C type
Wiring for 1H and 1C thermostat
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1 OUtdoor Lnit; sl PCB yre 5-1.2: Qutdoor unit main PCB ports for 5 ton

1.1 Ports

Figure 5-1.1: Outdoor unit main PCB ports for 3 ton

—D
_@ No. Function Description No. Function description
a8 1 Compressor crankcase heater port 1 Pressure equalizervalve port
22 =~ 2 Pressure equalizervalve port 2. Cﬂﬂpn.!ssor crankcasea heater port
14 2 Peversing vahe port 3 Reversing vahe port
) a4 Thermostat wire connections 4 Thermastat wire connections
L M 5 Thsansor port Z ihwﬂp:;:r )
- - G TF sensor port . " Emm:ﬁ
= ‘. = 7 T3T4T3L sensor port ' et
] Pressure transducer port port
11 ] T5 sensor port ] Prassure transducer port
" f 0 10 Resane 12 z ;e::urpprt
ST 11 EEV port ‘
B s > . 12 Reserie 12 Reserwe
24 _ e T g i —— 13 —
5 : 7 14 High pressure switch port 14 High pressure switch port
26 P = 6 15 SW2 FORCE BUTTON 15 USB port
s J : 16 SW3 CHECK BUTTON 1: x: FORCEBUTTON
5 5 : ' : y - 18 J2 éiiﬁ?:ﬂ?;?eﬂctcapadw
A g 18 UsB |
=) 2 19 J2 Dip SWITCH: Select capacity 19 SW5 Dip SWITCH: Defrost logic settings
- . 20 SWE Dip SWITCH: Defrost logic settings 20 SW4 Dip SWITCH: Control logic settings
y 21 54 Dip SWITCH: Control logic settings 21 Reserve .
o 22 LED 22 EDQ EEPROM Chip
= 23 ECM matar port
* =, 24 Compressor: W port 24 IC14 Drive EEPROM Chip
25 Compressor: V port 25 ECMmotor port
; 26 Compressor: U port 26 Comprassor: W port
- v 97 a—— 27 Compressor: ¥ port
gl 28 Power input = Compressor: U port
28 13 29 Power input
et a [l 30 Power input
V4
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2 Error Code Table

Table 5-3.1: Error code table

IDS 2.0 Service manual

Troubleshooting

1 Warning

All electrical work must be carried out

' by competent and suitably qualified, certified and
accredited professionals and in accordance with all applicable legislation (all national, local and other laws
standards, codes, rules, regulations and other legislation that apply in a given situation). ‘
Power-off the outdoor units before connecting or disconnecting any connections or wiring, otherwise electric

shock (which can cause physical injury or death) may occur or damage to components may occur.

No. Operation | Protection Protection control description Supposed cause
code code
1 / C3 T3 sensor not reading correctly in | T3 sensor is not properly placed/High pressure switch  fay
cooling
2 / E6 DC fan motor of outdoor fault Motor fault/severe weather (fan rpm too high due to wind)
3 / E7 TS sensor not reading correctly T5 sensor is not properly placed. 2
4 F** PO Tf protection control and restart | High temperature and load/Heat sink blocked
5 / P1 High pressure switch (HPS) Poor heat exchange on condensing side
protection and restart
6 / P2/H5 Low pressure (PT) Protection in TXV/EEV  blocked/Charging leakage (low refrigerant)
cooling or heating and restart
7 Ch* P3 Current protection control and High temperature  and load/poor heat exchange on
restart condensing side/compressor abnormal.
8 DE¥ P4 TS protection control and restart High temperature and load/Throttle blockage/Charging
leakage (low refrigerant)
9 LE* P5 T3 protection control in cooling High temperature and overload/poor heat exchange on
and restart condensing side.
10 / LO-L9 The IPM module protection Control board failed/Compressor ~ failed/external
electromagnet interference
11 / P8 DC fan motor typhoon protection | severe weather (fan run in standby mode due to wind)
12 / PH Low discharge superheat TXV or EEV fault/poor heat exchange on evaporating
protection and restart side/over charged
13 p** / Compression ratio protection Low temperature and low load
control
14 U*x* / Voltage protection control and Power supply issue. U**=unit operating but not ideal volta
restart
15 / ATL Ambient Temperature Limited Ambient temperature is out of range, or T4 is abnormal.
16 E4 Temperature sensor fault T3/T4/T5/TH/T3L/Tf sensor is short or open
17 E5 High/low voltage protection Supply Power is abnormal (<172V, or 2270V), or control be
is fault when E5 show at Normal power. Refer to 3.1.16
18 E6 DC fan motor fault DC fan is affected by environment {eg. storm wind, foreigf
body) or fault.
19 E9 EEPROM fault EEPROM is poor contact.
20 Fl High pressure switch(HPS) fault HPS harness is open, or HPS is fault.
21 HO Communication fault in main Control board is fault
control chip
22 H5 (P2 occur 5 times within 100 System charge is leakage, or refrigeration circuit is blocked
minutes)
23 H8 Pressure transducer (PT) fault Pressure transducer (PT) is short or open, or control board
fault.
Notes:
1. These fault codes will be displayed on the digital tube until the issue is resolved.

2.

The system must be repowered when H5 has been solved.

eld - S Med
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3.2 Digital Tube Show Nothing Troubleshooting

3.2.1 Description
Digital tube show nothing

3.2.2 Possible causes
= Frequently power off and power on (within 3 minutes)

= Abnormal power input
= Abnormal wire connections

3.2.3 Procedure

& Digital tube show nothing '

If frequently power off and power Vs Power off at least 3 minutes then power
on(within 3 minutes) on

lNo
The supply power range should be
If the supply power is abnormal Yes PRIy P g
172V-270V

lNo
i ) ) Yes Refer to wiring diagram to insure all wire
If there is any wire connections wrong )
connections are correct.
lNo
If PT is abnormal (Check PT if this has y . .
i es Correct PT wire connection/Replace PT
been replaced before)

lNo

If compressor or motor is shorted to —‘ Yes
5 Replace compressor or motor
ground

lNo

Replace the control board
Notes:

1. Refer to figure 5.1.1 and 5.1.2 for PT location
2. Refer to section 6 check 11 on how to check compressor

: IDS 2.0 Service manual
3 System does not start operation Troubleshooting

}.1 Description
istem does not start up

}.2 Possible causes
The thermostat doesn’t start
Wrong wire connections between thermostat and unit
Damaged thermostat
Disconnect the compressor wire (could be caused after service)

1.3 Procedure

System does not start operation

’

Thermostat doesn’t turn on _NO_.,_ Start thermostat
l\’es
Wrong wire connections' Yes > Correct the connections
l No
No 24Vac output(Check if there is Ves Correct thermostat wire
o

18-28Vac and OVdc between Y&C,B&C)*

lNo

N 3
Compressor wire disconnected L Connect the compressor wire

lNo

Power off and wait at least 3 minutes

connection/Replace the thermostat

then power on

1S:
Refer to wiring diagram to correct all wire connections

Measure the voltage between YC and BC terminal
Refer to wiring diagram.
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3.4 Poor Capacity
3.4.1 Description

No fault code display but poor Capacity

3.4.2 Possible causes
= Poor heat dissipation in indoor unit
» Poor heat dissipation in outdoor unit
» Under charged
= First time start
= Failed TXV or EEV

3.4.3 Procedure

Poor capacity

’ _

Estimate the output capacity in force

mode: Yes
BTU=AT*CFM*1.08

Check if the unit is on its first time start

LNO

1. Insufficient airflow or no airflow
2.Visual check if there is blocking on Yes
filter*
lNo
1.If the clearance meets requirement" Yes
2.If there is blocking on condenser
lNo
—
L If introduce too much fresh air. | Yes
lNo
—
Under charged® Yes
lNo
Yes

lNo

Restart system

l Abnormal throttle™

Notes:

1.Referto [6.12]

2. Check the environment meet the requirements refer to installation manual.
3. Referto [6.6. 6.7 ]

4. Referto [4.1.3 Charging Refrigerant 1

It is normal, should wait a few mins.

Fix the fan motor and blockage

Refer to IOM for clearance requirement
Fix blockage

Need to decrease fresh air introduce

Add refrigerant/Check leakage

Replace TXV(Cooling)/EEV(Heating)

5 Digital display tube is incomplete

;.1 Description

gital display tube is incomplete.

i.2 Possible causes
Electric components issue.

5.3 Procedure

Digital display tube is incomplete

l

IDS 2.0 Service manual

Power off and wait at least 3 minutes,

then power on. Check if the problem is Yes -

still exist

Replace the PCB

LNO

System work normally
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3.6 C3 Troubleshooting
3.6.1 Digital display output

C3 :
1.2 Description
fan motor of outdoor fault

7 E6 Troubleshooting
1.1 Digital display output

3.6.2 Description

T3 sensor is not reading correctly in cooling.

' 3 Possible causes

3.6.3 Possible causes Start electromagnetic interference.

=  Wrong location of T3 sensor Motor failed.

= Faulty T3 sensor. Electric issue.

= Faulty T4 sensor
"4 Procedure

3.6.4 Procedure

IDS 2.0 Service manual

Correct the motor wire

Fix the blockage

No need to have service

Replace the control board.

E6
c3 i
¢ If Motor wire(CN3)connection is wrong Yes -
The location of T3 sensor is wrong" __Yﬁ_... Correct the location l
No
No
If there is any blockage that stops fan Yes
Lo L=
T3 failed’ L Replace T3 sensor runninglike:snow etc)
¢No
lNo
If there is huge typhoon that stops Vg
T4 failed’ _Yef_... Replace T4 sensor system running
No
No
1.If the voltage between black wire and
Replace control board white wire on CN3 is in the range
14-18Vdc
o 2.If the voltage between black wire and —"'NO
1. Refer to [Figure 2.1 for sensor location] . yellow wire on CN3 is in the range
2. Referto [6.8] *Temperature-OHM chart.
3, Referto [6.8]1 *Temperature-OHM chart 2.1-5.1Vdc
iYes
If motor is failed” Yos

iNo

Restart system

53
Refer to [6.10]

Replace motor
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3.8 E7 Troubleshooting
3.8.1 Digital display output

) PO Troubleshooting
1.1 Digital display output

E7 |

1.2 Description

3.8.2 Description
th module radiator temperature (TF) protection.

T5 sensor not read correctly.

.3 Possible causes

3.8.3 Possible causes
Heat Sink blocked.

» Wrong location of T5 sensor (Compressor discharge temp. sensor).
» Wrong connection on pipe of T3&T5/Th&T5/T3L&TS. Tf sensor failed.

= Wrong connection on control board of T5&TH.
1.4 Procedure

3.8.4 Procedure
‘ PO
E7 i
l If there is blockage in heat sink Yes > Fix the blockaée ‘
If the location of T5 sensor is wrong ’__Yes_> Correct T5 sensor location :
l No
i No
. N Yes Refer to board replacement for correct
If wrong connection on control board of Ves P —— If there is poor heat dissipation T steps
T5&Tf sensors ’
: i No
l No
s — The outd iled Yes
Measure the resistance of T5, and find MEdaer ator falied Correct/replace the motor
the corresponding temperature, Check if ___Yi-c’_,, Replace the T5 sensor lNo
it is the T5 failed
Wrong connection of T5&Tf on control
No 1e3 Correct th ‘
board L orrect the connection
C T
Wrong placed of T5&T3/T5&TH/T5&T3L Yes orrect the T5 BT3/TSETH/TSATAL iNO
connection
l i Tf sensor failed® | Yes o Replace Tf sensor
No
Restart system ¢
Notes: The control board failed” | Yes ] Replace the control board
1. Referto [6.8] No
2. Referto [2.2] Functional Part.
Restart system

Referto [6.10]
Referto [6.8]

Co i s .
mpare the difference within 20°F between Temp-0Ohm and Tf value from check mode 8#.
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3.10 P1 Troubleshooting
3.10.1 Digital display output

P1

3.10.2 Description

High pressure switch (HPS) protection.

3.10.3 Possible causes

» Indoor unit stopped abnormally/poor heat exchange (heating mode).
= Poor heat exchange on outdoor unit (cooling mode).

s Service valves not open.
s TXV/EEV/filter blocked.
= Qver charged.

04 Procedure

Pl

l

1.Ambient temperature beyond 125°T
2.Run force mode under the temperature
is beyond 120°F

iNo

Service valves don’t open

IDS 2.0 Service manual

lNo

Connection pipe bend or blocked

iNo

The high pressure switch failed®

lNo

Refrigerant over charged2

LNO

There is poor heat exchange on high
pressure side’

lNo

There is blockage*

L No need to have service

Yes Open the valves

Yes ) Correct the pipe connection
_Ye_s_-__ Correct or replace tEe HPS
L Adj ustl refrigerant

Yes Correct it

Yes o Fix blockage

¢No

Restart system

5
Refer to [6.9] .
Refer to [4.1.3 Charging Refrigerant] .
Referto [6.1] .
Referto [6.4] .
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3.11 P2 Troubleshooting
3.11.1 Digital display output

P2

3.11.2 Description
Low pressure Protection.
3.11.3 Possible causes

= Indoor unit motor stopped abnormally/poor heat exchange.

= TXV/EEV/filter drier/indoor coil blocked.
»  Service valves not open.
= Under charged.

3.11.4 Procedure

P2

:

Yes

lNo

T

lNo

Service valves not open »

Open the service valves

Connection pipe bend or blocked Yes

Correct the pipe connection

Pressure transducer failed* Yes Replace the pressure transducer
l No
Under charged’ ___Yes g Add refrigerant
lNo
Poor heat exchange’ Yes Correct it
lNo
These is blockage | Yes | Fix blockage

lNo

Restart system

Notes:
1. Referto [6.6].
2. Referto [4.1.3 Charging Refrigerant ] .
3. Referto [6.1/6.2/63].
4. Referto [6.4].

IDS 2.0 Service manual

12 p3 Troubleshooting
|2.1 Digital display output

2.2 Description
mpressor over current protection

2.3 Possible causes
Indoor unit motor stopped abnormally /poor heat exchange (heating mode).

Poor heat exchange on outdoor unit (cooling mode).
service valves not open/filter drier restriction
TXV/EEV/filter drier blocked.

Refrigerant over charged/non-condensable gas.
Control board or compressor issue.
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S prosetue 13 P4 Troubleshooting
3.1 Digital display output

‘ " W :

l 3.2 Description
th compressor discharge temperature(T5) protection.

1.Ambient temperature beyond 125°F .

2.Run force mode under the temperature Yes No need to have service )
b 4120°F 3.3 Possible causes
is beyon )
y TXV/EEV/filter drier blocked
lNO Under charged
Service valves not open/filter drier restriction
Service valves not open | Yes | Open the valves indoor unit motor stopped abnormally / poor heat exchange (heating mode)
lN Poor heat exchange on outdoor unit (cooling mode)
0
Connection pipe bend or blocked, or o . .
. ] L | __Yes g Correctthe pipe/filter drier connection
filter drier restriction

¢No

4 i - 1
L High pressure switch failed Yes Replace the high pressure switch

lNo

Refrigerant over charged’

lNo

Yes Adjust refrigerant
poor heat exchange on high pressure
side®

Yes Fix it J

lNo
.4
Blocking Yes Fix the blockage
Yes o,
Yes »

lNo
L PFC module failed’
lNo

‘ compressor current abnormal®

lNo

L Restart system j

Replace control ’

Replace compressor |

Notes:
1. Referto [6.91].
Refer to [4.1.3 Charging Refrigerant]
Referto [6.1]
Referto [6.4]

B w
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3.13.4 Procedure

S
|

No need to have service

1.Ambient temperature beyond 125°F
2.Run force mode under the temperature Yes
is beyond 120°F
lNo
L Service valves not open Yes o
lNo
Connection pipe bend or blocked, or Vaig
filter drier restriction
lNo
]
L T5 failed* Yes
lNo
l under charged’ Yes >
ll\io
poor heat exchange on high pressure 5
es
s@dee’ e
¢N0
‘ Blocking T__Wi’

lNo

Restart system

Notes:
1. Referto [6.8].
Referto [4.1.3 Charging Refrigerant]
Referto [6.1]
Referto [6.4]

B b

Open the valves

Correct the pipe/filter drier connection

Replace T5 sensor

Adjust refrigerant

Correct it

Fix the blockage

14 p5 Troubleshooting
4.1 Digital display output

'
)

4.2 Description
ndenser coil temperature(T3) protection in cooling

4.3 Possible causes
Poor heat exchange on outdoor unit (cooling mode)

TXV/EEV/filter drier blocked
Service not open/filter drier restriction

Refrigerant over charged

IDS 2.0 Service manual
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3.14.4 Procedure

| ps

:

1.Ambient temperature beyond 125°F
2 .Run force mode under the temperature Yes No need to have service
is beyond 120°F
l No
Service valves not open _l__Yis_p Open the valves
l No
Connection pipe bend or blocked, or
) P p. o Yes Correct the pipe connection
filter drier restriction
l No
T3 sensor failed’ _Ye_s_,_ Replace T3 sensor
L
i No
Wrong placed of T3&TS after service Yes Correct it
lNo
oor heat exchange on high pressure
P .g 5 gnp | Yes Correct it
side
LNO
| Blocking® | Yes Fix the blockage

l’No

Restart system
Notes:

1. Referto [66].
2. Referto [6.1]
3. Referto [6.3]

i
|5 P6/L0-L6 Troubleshooting
5.1 Digital display output

J/LO-L6

5.2 Description
s |PM module protection

5.3 Possible causes
Control board failed
Compressor failed
Incidental fault
System issue

5.4 Procedure

P6/L0-L9

'

If service valves are closed

IDS 2.0 Service manual

Yes

lNo

Open service valves

If power supply is stable

No

¢Yes

Correct power supply

If there are any blockage

lNo

Yes

Fix the blockage

If there are abnormal noise from

L compressor

Yes

lNo

Power off and wait at least 3
mins then power on. If the
unit can run at least 1 hour

lNo

Check the winding resistance : If
1.The resistance of two wind
-dings (UVW)<2Q
2.The resistance between
compressor winding and
ground =10M Q

lYes

Replace control board

== .

Replace compressor

Yes

Check the refrigerant
charge (No need to replace board)

No

Replace compressor




N S e i R e T —— e
f =

IDS 2.0 Service manual ‘, IDS 2.0 Service manil
7 PH Troubleshooting

3.16 P8 Troubleshooting
3.16.1 Digital display output 7.1 Digital display output

P8 i

7.2 Description

3.16.2 Description
harge superheat protection. When system appears this issue, the motor probably has some problems.

DC fan motor of outdoor typhoon protection. ¥ disc

7.3 Possible causes

EEV failed.
poor heat exchange in indoor unit (Cooling mode).

3.16.3 Possible causes
= Fan run in standby mode due to wind.

Belgtiiaoperiare Poor heat exchange in outdoor unit (Heating mode).
Refrigerant over charged.

P8 7.4 Procedure
i PH
Severe convection weather(very serious) | Yes ] No need to have service l -
Q
=
iNO T5/T3 sensor failed (Cooling/Heating Ve : :
mode)" L= Replace sensors ;
The motor failed® | e Replace motor iNo g’
3
l No Poor heat exchange Viss e
. onlo i a2 — Fix it —
' No need to have service if the fault W pressuraside ;Jn
’ No -
doesn’t recurrence l o
=
Notes: EEV failed’ Yes 8
1. Referto [6.101. o e B 5
=
i No ™
w
=
fri . ¥ S
Refrigerant over charged €s Adjust refrigerant 4
=
l No -
The system running in low speed® Yes No need to have service

iwo

Restart system

Referto [6.6/6.8] .
Referto [6.2/6.3] .
Referto [6.7]

Eif:r to b[4.1.3 Charging Refrigerant ]
e ambient t i i
€mperature is <23F(Cooling mode) or >80F (Heating mode), low load indoor air handler.
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3.18 U . -(ES) Troubleshootmg lg p** Troubleshooting
3.18.1 Digital display output 9.1 Digital display output
E5 *
3.18.2 Description 9.2 Description
High/low voltage protection npression ratio protection control
3.18.3 Possible causes 9.3 Possible causes

» Power supply 2270V or < 172V indoor unit stopped abnormally / poor heat exchange (heating mode).

= Power supply <190V Poor heat exchange on outdoor unit (cooling mode).

= Control board issue Service valves not open

TXV/EEV/filter blocked.

3.18.4 Procedure Under charged.

. U**(E5) “

1.The power input between L1&L2 2270V
or<172Vv* | Yes Need to fix the power supply.
2 The power input between L1&L2<190V*

"

When power on, check if the voltage Yes el _—
| TE> ) eplace
between P-N(CN3) voltage <310VDC’. H
lNo
]
Restart system

Notes:
1. Outputting the the Diagnosis code “E5”.
2. Outputting the the Diagnosis code #J*+" The frequency not more than 50HZ.
3. Outputting the the Diagnosis code "U**” . The frequency not more than 50HZ.
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3.19.4 Pracedure
\ P**
Ambient temperature beyond )
" P - Y Yes No need to have service
AT ™25 3 possible causes
¢N0 Ambient temperature beyond operating range.
i The 0/B mode on thermostat set secure. _
Service valves don’t open | Yes Open the valves —‘ ¢ T4 sensor fault. ’
lNO £0.4 Procedure
L Connection pipe bend or blocked __YES_... Correct the pipe connection ‘ '
. : AtL
lNo l
' o i 1 Yes ‘ 5_ :
T3 location is wrong "= Correct the location ‘ Ambient temperature beyond ves ’
‘ l — : operating range® L No need to have service
r , No
| ! L iNo
T Poor heat exchange
“ S ‘ tdoor/ind g 2 /\(6_5_4 Correct it g‘
|5?; | . on outdoor/indoor umt . ‘ 0/B signal settings secure on thermostat® | Yes ~ Correct the O/B signal
' ‘:ﬁ- ‘ l No
Lo lNo
Refrigerant under charged’ j Yes Add refrigerant 1 : )
1 T4 sensor failed _Ye_s_._ Replace the T4 sensor
‘ lNo T
r . l No
[ The ambient temperature below 55°F
i P , Yes No need to have service
T when cooling Restart system
ERRE ‘_\ i
R st
| i‘ | ' :Cooling:15~125°F Heating:-4~86°F .
o }1 B BlOCking4 Yes Fix blockage 1 -5.—!;'62-;5?;&"‘;{65'25 valve is energized when tha System switch is set to Heat
. ‘ lNo
| ( Restart system
Notes:
1. If aftermarket or serviced before Refer to 2.2

2. Referto [6.1]1.
3. Referto [4.1.3 Charging Refrigerant] .
4, Referto [6.4]).

=
55
=
\
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3.21 E4 Troubleshooting
3.21.1 Digital display output

E4

3.21.2 Description
Temperature sensor fault.

3.21.3 Possible causes
= Sensors failed.
= \Wrong wire connections of sensor.

= Ambient temperature beyond our operation range.

3.21.4 Procedure

12 E5 Troubleshooting
2.1 Digital display output

2.2 pescription
th/low voltage protection

9.3 Possible causes
power supply 2270V
power supply <172V
Control board issue

2.4 Procedure

E5

'

IDS 2.0 Service manual

The wire connections on control board Yes Correct the connection 1.If the power input between L1&L2 |
are not correct 2270V
= Yes
lNO 2.If the power input between Need 16 cheakithe power supply
L1&12<172V
Ambient temperature <-4°T No need to haveivice’] lNo
When power on, check if the voltage Yes
befwean BN [CNT) voltige G10VOC Need to replace the control board

Sensors (T3/T4/T5/TH/T3L/Tf)

o Replace sensor
are open or short circuit

LNO

Restart system

No '
L Restart system ‘}
S
Notes:

1. Referto [6.81.

Referto [6.5] .
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3.23 E6 Troubleshooting

3.23.1

E6

3.23.2

Digital display output

Description

DC fan motor of outdoor fault.

3.23.3 Possible causes
= Motor failed.
= Electric issue.

3.23.4 Procedure

Notes:
1.

2.

E6

’

Motor wire (CN3) connect not secure

Yes

Correct the motor wire

lNo

Fan blade is out of shape or there is some
foreign matter like leaf, snow or ice etc.

Yes

Replace the fan blade and clean the
matter.

lNo

There is severe convection weather(very
serious)

Yes

No need to have service

iNo

Check for the voltage, the voltage is not
correct’

Yes

Replace the PCB

lNo

The motor failed”

Yes

Replace motor

LNO

Restart system

If the voltage between black wire and white wire on CN3 is in the range 14-18Vdc

If the voltage between black wire and yellow wire on CN3 is in the range 2.1-5.1Vdc

Refer to [6. 101

3.24 E9 Troubleshooting
3.24.1 Digital display output

E9

3,24.2 Description
EEPROM fault

3.24.3 Possible causes
» EEPROM poor contact.

s EEPROM install anti-direction.

3.24.4 Procedure

E9

:

EEPROM install anti-direction

lNo

EEPROM poor contact

lNo

Need to replace PCB

Figure 5-4.18: Fan module layout
EEPROM right direction
==

Yes

Yes

IDS 2.0 Service manual

Power off and correct the connection

Power off and correct the contact
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3.25 F1 Troubleshooting
3.25.1 Digital display output

F1

3.25.2 Description
High pressure switch(HPS) fault.

3.25.3 Possible causes
= High pressure switch failed
= Service valve not open
= Refrigerant over charged

3.25.4 Procedure

F1

'

Service valves not open

Yes

Open the valves

e

Connection pipe bend or blocked

Yes

Correct the pipe connection

lNo

Poor contact (CN10)

Yes

Correct the contact

¢No

the high pressure switch failed"

Yes

Replace high pressure switch

lNO

over charged or non-condensable gas”

Yes

Adjust the refrigerant or
Vacuum

lNo

Restart system

Notes:
1. Referto [6.9]
2. Referto [4.1.3 Charging Refrigerant]

3,26 HO Troubleshooting
3.26.1 Digital display output

HO

3,26.2 Description
communication fault in main control chip.

3.26.3 Possible causes
s Control board failed.

3.26.4 Procedure

HO

l

IDS 2.0 Service manual

Driven EEPROM install anti-direction

Yes
_’..

lNo

Power off and correct the connection

Driven EEPROM are bad contact with
1C14

Yes

Correct it

¢No

Replace the PCB

——“
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3.27 H5 Troubleshooting
3.27.1 Digital display output

H5

3.27.2 Description
Low pressure protection in cooling or heating.

3.27.3 Possible causes
" Indoor or outdoor unit motor stopped abnormally / poor heat exchange.

= TXV/EEV/filter drier/indoor coil blocked.
= Service valves not open
= Under charged.

3.27.4 Procedure

IDS 2.0 Service manual

H5

'

Service valves not open Yes Open the service valves j
lNo
l Connection pipe bend or blocked —‘ Yes > Correct the pipe connection ‘
iNo
pressure transducer failed when cooling1 __Yes__,,_ Replace the pressure transducer l
lNo
EEV failed when heating? Yes Replace the EEV

lNo

under charged3

lNo

' there is poor heat exchange®

lNo

L there is blocking®

Yes Correct it
|
_!e:_>' Correct it j
Yes Fix the blockage

lNo

' Restart system

Notes:

1. Referto [6.6]

2. Referto [6.7]

3. Referto [4.1.3 Charging Refrigerant ]
4. Referto [6.16.26.3]

5. Referto [6.4]
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Part 6
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3.28 H8 Troubleshooting
3.28.1 Digital display output

H8
3.28.2 Description

Pressure transducer(PT) fault

3.28.3 Possible causes
* Wrong wire connections of Pressure transducer

s P t d failed.
ressrcranscliner tale 1 Check for abnormal high head Pressure ..........civeeeeeeeesienessenessseeeseseennes 98
3.28.4 Procedure . ‘
2 Check for Causes of Dropping Low Pressure in cooling ....... tereeeseennnseneeanns 99
H8 3 Check for Causes of Dropping Low Pressure in heating...... veeeessrsssnnnnssas 100
i 4 Check for Causes of Refrigeration cycling blocked..................... SR 101
: : Yes : -

The wire connection not secure | —— REEETHeRanpEtion 5 Check for control board..........ccceveevrrvennne T ceereenserennsans veeeen 102

No
L 6 Check for Electric expansive valve(EEV) ........cccoeiueriirnneiiinnneniennee. MR |1

Obvious damage Yes Replace the pressure transducer

l 7 Check for Temperature Sensor (T3/T4/T5/TH/T3L/Tf) ..... R 106

No
8 Check for High Pressure Switch(HPS)............ T ——— N 107

the pressure transducer failed" Yes Replace pressure transducer

lN 9 Check for Condenser fan motor-all model ........... reresereeerenseranerrnnes veevanene 108

Q

10 Check for ODU fan motor .............. teetreeeeanerensetrntttantttbetrresteneennneranns

the control board failed’ _Yi, Replace control board AN MOTOK cuciriinniicniiinn st OO | ¢ .-
lNO 11 Check for COMPressor .......cccsvemeaererecesseasisasonnaasanns cesrrereesiesssnnenn veeeseeene 110
— 12 Check for indoor blower motor .......... teerererrenerennens e AN R o 111

Notes:

1.
2.

Referto [6.6]

Compare the difference within 50 PSIG between suction pressure and Pe-#10 in cooling mode or discharge pressure and Pc-#11 in heating mode value from

check mod
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1 Check for abnormal high head pressure 2 Check for Causes of Dropping Low Pressure in cooling

Note:310-380PSIG head pressure is normal for heating in normal conditions operation. The pressure may raise to 440 PSIG
under 40 °F outdoor temperature or higher, Start-up or return oil stages during heating.

Note: 110-140PSIG head pressure is normal in cooling conditions. The value may be lower/higher at
maximum/minimum/limited frequency of compressor operation, Start-up or return oil stages.

—>{ Service valve closed «—Check to be sure the
Cooling service valve is open.
. & Conduct visual checks
l | Bent or crashed pipe for pipe conditions.
High pi .
= réfistglr?:e - —| & s there more than 2°F
; Yes ; —=>| Impurities clogging before and after the filter or
If these is blockage on condenser e TS o] Fix the blockage pipe?
No L) Improper + |s connection pipe accord with
Pressure connection pipe . . )
v drop by instruction requirement?
If the clearance is out of requirement i p Refer to IOM for clearance requirement location or .
installation =!I Drier restriction < |s more than 2°F" before and after
the drier in force mode?
l No —>| Low ambient + s the ambient temperature
temperature lower than 32°F?
If the ODU motor failed _YES_... Replace motor Low ambient |
1 temperature
No Force mode in low « Is the ambient
ambient temperature lower than 50°F
Abnormally L= | temperature when force mode?
If T3 location is wrong Yes > Correct the location dropping low
pressure (low S Low room « |s the room temperature -
No evaporating temperature lower than 32°F? o
temperature) =
—
Low inlet / 5 Low inlet « Is the inlet temperature (o))
Restart system | room - temperature lower than 32°F? [
temperature @]
P =
BN Force mode in low «— Is the room temperature 2
room temperature lower than 60°F when force ~
mode?
: Blocking of indoor «—Check to be sure the
Heating exchanger indoor coil doesn’t block
Heat . ;
exchanige Heat Blocking of indoor «—Check to be sure the
: exchanger > filter indoor filter doesn’t block
r failure g
in ﬁ failure
. indoor unit ;
If these is blockage on evaporator Yes e Fix the blockage evaporati Motor stops or «Make sure motor failure
on side | provide excessive or provide abnormal
¢ low airflow airflow
No
Blocking of duct +— Conduct visual checks
: . Yes . —> distrib % . for duct distribution
If there is blockage on filter > Fix the blockage istribution system Sy
l No
Refrigerant cycle is blocked «—Refer to the refrigerant cycle[CHECK 4].
If the blower motor failed | ves Replace motor
l No Extremely lack of refrigerant «Refer to the refrigerant charging(4.1.3].

Restart system




f
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3 Check for Causes of Dropping Low Pressure in heating

Abnormally
dropping low
pressure (low
evaporating
temperature)

&Check to be sure the
service valve is open.

& Conduct visual checks
for pipe conditions.

& Is there more than 2°F  before and
after the filter or pipe?

« Is connection pipe accord
with instruction requirement?

& Is more than 2°° before and after the
drier in force mode?

« |s the ambient temperature
lower than -4°F?

« |s the room temperature
lower than 32°F?

+ Is the inlet temperature
lower than 32°F?

«Check to be sure the
outdoor coil doesn’t block

«—Make sure motor failure
or provide abnormal
airflow

«—Refer to the refrigerant cycle[CHECK 4].

—> Service valve closed
> Bent or crashed
pipe
High pipe (-
> Z;z:s;;e e —>{ Impurities clogging
location or
installation
Improper
] connection pipe
Drier restriction
Low ambient > Low ambient
temperature | temperature
Low room
Low inlet / temperature
| room
temperature Low inlet
temperature
Blocking of outdoor
exchanger
Heat Heat
exchangs exchanger
r failure :
= in ] failure _ Motor stops or
evaporati GEaooT Yk provide excessive
on side lower airflow
&N Refrigerant cycle is
blocked
=>{ Extremely lack of refrigerant

«—Refer to the refrigerant charging[4.1.3].

4 Check for Causes of Refrigeration cycling blocked

IDS 2.0 Service manual

Note: Check at normal and force mode operation, some problems will be more obvious

Refrigeration
cycling
blocked

Service valve closed
General High pipe —>{ Bent or crashed pipe
check resistance |
—>| Impurities clogging
Improper
> connection pipe
~—>| Drier restriction
—> TXVis blocked.
The operates
—>| evaporator 1
coil(indoor)
Cooling :
Fisde — it happens.
The indoor coil is
| blocked .
The The outdoor coil
— e outdoor coil is
A coil nasl blocked .
(outdoor)
TXV is blocked.
The
—>| evaporating [—
coil (indoor)
The indoor coil is
blocked.
Heating
mode ’ ;
suction pressure.
EEV or strainer is
ﬁ blocked.
The . There
| condenser S
coil start stage is finished.
(outdoor)

«Check to be sure the
service valve is open.

«— Conduct visual checks
for pipe conditions.

« Is there more than 2°F
before and after the filter or
pipe?

« Is connection pipe accord
with instruction requirement?

s Is more than 2°I° before
and after the drier in force

mode?
«— Is there a proper

temperature difference before
and after the TXV?

. 15-54 °F temp difference before and after TXV

. Low frequency, small temp difference, dramatic
decrease of suction pressure at same time

. Superheat is more than 25-30 °F at suction service

. Note: Estimate according to different situation when

«— Obvious different appearance
on indoor coil, for example,
frozen.

«—Is the liquid pressure lower
when running than standby?

< more than 2°F before and
after the TXV in force mode?

«Is the liquid pressure lower
when running than standby?

Liquid pressure should Not be 100PSIG lower than

« Isthere a proper
temperature difference
before and after the EEV?

isa 10-54 ' temperature difference before

and after the EEV when it adjust freely, it means the

. Low frequency, small temp difference, dramatic
decrease of low check pressure

. Obvious temp difference, even frosting at the exit of
EEV.(when charge refrigerant can’t solve this problem)

The outdoor coil is
blocked.

«—Is the liquid pressure lower
100PSIG when running than
standby?
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5 Check for control board

IDS 2.0 Service manual

3T
HPS
ODU motor
Compressor
wire
24 control wire
Reversing valve
Power
supply
PEV
CCH
No. Point check content Example Parameter Remark
1 Power supply L1-L2 172-270V(AC) When power on
2 24V signal Y-C/B-C/W-C 18-30V(AC) When power on
| 3 Control board check Digital tube Digital When power on
4 DC motor control power +15V-N 14-18V(DC) When power on
| 5 Drive board check LED Light or flash When power on
‘ 6 RV 24-36V(AC) When power on
i 7 CCH 172-270V(AC) When power on
| 8 PEV 172-270V(AC) When power on

5T
HPS
ODU motor
.
Compressor
wire
24 control wire
‘ L Reversing valve
>
CCH =
Power PEV o)}
supply 1
(@]
=
@
o
L
No. Point check content Example Parameter Remark
1 Power supply L1-L2 172-270V(AC) When power on
2 24V signal Y-C/B-C/W-C 18-30V(AC) When power on
3 Control board check Digital tube Digital When power on
4 Motor control power +15V-N 14-18V(DC) When power on
5 Drive check LED Light or flash When power on
6 RV 24-36V(AC) When power on
7 CCH 172-270V(AC) When power on
8 PEV 172-270V(AC) When power on
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5 Check for control board

IDS 2.0 Service manual

3T
HPS
ODU motor
Compressor
wire
24 control wire
Reversing valve
Power
supply
PEV
CCH
No. Point check content Example Parameter Remark
1 Power supply L1-L2 172-270V(AC) When power on
2 24V signal Y-C/B-C/W-C 18-30V(AC) When power on
| 3 Control board check Digital tube Digital When power on
4 DC motor control power +15V-N 14-18V(DC) When power on
| 5 Drive board check LED Light or flash When power on
‘ 6 RV 24-36V(AC) When power on
i 7 CCH 172-270V(AC) When power on
| 8 PEV 172-270V(AC) When power on

5T
HPS
ODU motor
.
Compressor
wire
24 control wire
‘ L Reversing valve
>
CCH =
Power PEV o)}
supply 1
(@]
=
@
o
L
No. Point check content Example Parameter Remark
1 Power supply L1-L2 172-270V(AC) When power on
2 24V signal Y-C/B-C/W-C 18-30V(AC) When power on
3 Control board check Digital tube Digital When power on
4 Motor control power +15V-N 14-18V(DC) When power on
5 Drive check LED Light or flash When power on
6 RV 24-36V(AC) When power on
7 CCH 172-270V(AC) When power on
8 PEV 172-270V(AC) When power on
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Check for Pressure transducer
Note: Be careful of static electricity when insert and extract, especially in dry weather.

Check pressure transducer:

Compare the pressure checked (standby mode or cooling-Pe/heating-Pc) and measured pressure at suction service valve,
it’s normal if pressure difference was within 50PSIG.

(refer to 4.1.5 Check parameter)

' Work well

When power on and seated.

Detected Pressure PST:P=1274% (V0. 5)
PSI MPa MPa:P=0. 875%(V-0. 5)

380 4.0

508 |- 8.5 - NS RS R

435 8.0 sl B // GND :
3 1730 ' = / i Pressure
290 - 2.0 i ; e R O white Transducer
T 7 Vout
218 +-1.5 ! / .
ias L1l L L B AR O N Red

S / 45y O

0 05 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 50 Make measurement
Output Voltage (V) Vde of 5V DC voltage

O Black

Abnormal board,
replace it

-
| Note: Low probability,
i caution in handling

Abnormal
DC pressure of Vout~GND pressure
meets the chart above? transducer

No Abnormal board,

replace it

Test pressure if meets
the above chart

Note: Small probability

Work well

6 Check for Electric expansive valve(EEV)

IDS 2.0 Service manual

Check EEV:

2.2 Functional Part-3/5T)

Check if the EEV is plugged in the control board , and the EEV electromagnetic coil is tightly inserted.(refer to

Normal?

If above conditions

Correct it

When power on and seated.

Black

Vout

+12V

Make measurement of DC voltage
between GND and EEV wires

000000

Yellow

Red
Orang

EEV

Gray
Blank

PO ) TR T 4T
1 ]

=+12V DC?

V

DC pressure of Vout~GND

Abnormal EEV,
replace

Abnormal board,
| replace
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7 Check for Temperature Sensor (T3/T4/T5/TH/T3L/Tf) 8 Check for High Pressure Switch(HPS)

Check temp sensor(T3/T4/T5/Th/T3L/Tf) : High Pressure Switch :

Compare the temperature checked (T3-3#/T4-4#/T5-5#/ T6-6#/ T3L-7#/ Tf-84#, refer to 4.1.5), it’s normal if Whether the switch can start normally when start the machine

the temperature difference was within 15°F when standby

Yes Yes
o ————> Work well
T3/T4/Th/T3L: 77°F --10KQ 7 Work well
T5/Tf: 77°F --55KQ No
No Y
T3/T4 Temperature Sensor . Out of operating i When power off and pull up i
T/°F (RS, KQ Ambient temp below range. Do nothing : '
0 ~17.8 93. 535 “4°FP
10 =122 67. 795
20 -6, 7 49. 652 No
30 -1.1 36. 710
40 4.4 27. 386 [omremEms s s s e T . | "H oh
20 10.0 20.610 | | When power off and sensor unplugged | ‘ —
50 15.6 15.648 | | F PUse L. | %P:\::EI e
70 21.1 11. 987 /- ;
B0 26. 7 9, 265 /i /
90 32.2 7.225 [/
100 37.8 5, 683 —_— -
110 43. 3 4. 509 o Temperature (Make measurement of lreslstance
120 4. 9 2. 606 Sensor between these wires. )
130 h4. 4 2.9802
140 £0. 0 2. 350
150 B5. 6 1.914
1?3 ;é}( 1 g;; (Make measurement of resistance
between these wires. )
T5/Tf Temperature Sensor
Tt /T KC
0 -17.8 505, 551
10 =122 362. 739
20 -6. 7 265. 398
30 -1.1 195. 601 ]
40 4.4 146. 695 ) No High pressure switch secure, Reconnect/fix
50 10.0 110. 707 Resistance in thermistor meet ——>| Replace sensor no wiring damages? the wiring
60 15. 6 84. 4B5 the chart above?
70 21.1 £5. 408 damages
80 26. 7 50. 904
30 32.2 40, 152 Note:
100 37. 8 31. 807 Normal high pressure switch -
110 43. 3 25. 506 opens above 580PSIG, resets Abnormal pressure
120 48. 9 20. 529 below 435PSIG. >
130 54. 4 16. 708 Check from board meet the Replace control switch, replace it
140 50. 0 13. 643 chart above?
 moagin 1
150 69. 6 11.214 ! Note: low probability, caution |
160 11t G, 308 E in handling i
170 76.7 7.746 L J M
igg g? g E 2?: stillin high pregsure Should replace board
200 | 93.3 4. 645 protection:
210 98. 9 3. 949 Work normal Note:Low probability, caution
220 104.4 3.383 in handling
230 110.0 2. 904
240 115.6 2. 503 No
250 1:23:1, 2.172
260 | 126.7 1. 888 Work well
270 132, 2 1. 851
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9 Check for Condenser fan motor-all model

Condenser fan motor: Whether fan can start normally

P-N=0.603MQ
(Red-Black)
+15V-N=46.0KQ
(White-Black)
Vsp-N=40KQ
(Yellow-Black)
FG -Nz21MQ
(Blue-Black)

The normal resistance should be:

Yes

Work well

When power off and unplugged

Feed through failures between
terminals in motor?

Yes
Motor replace

When power on and calling

Blue
G /e | O
| Yellow |
Make the vsp | O ;
Voltage(DC) O white DC
values l:: +15V Fan
between N O Black Motor
phases
Red
p O

No
Normal Control power?

When “18-" is 1~8 at check
mode:

P-N=370-385VDC
(Red-Black)
+15V-N=14-18VDC
(White-Black)
Vsp-N=1.9-5.1vDC
(Yellow-Black/motor speed
control)

No

Normal motor control

No

Normal motor running?

—| Replace the control board

Note: small probability

Replace the control board

Note: small probability

———=| Replace motor

—> Work well

10 Check for ODU fan motor

ODU motor failed

;

If there is 230V power supply

IDS 2.0 Service manual

No

iYes

Fix the wire connection/Power supply

If there is 18-28Vac between CN33

No

l\’es

Replace transformer

If there is 18-28Vac between R&C
terminals

No

lYes

Replace the control board

If there is 18-28Vac between Y1&C
terminal

No

i\{es

Fix low voltage wiring /replace the
thermostat

If LED is on or flashing'

No

lYes

Replace control board

If there is 24Vac in CN352

¢Yes

Replace the control board

If there is 230Vac between red and black
wire connected to motor(L&N)

l Yes

Replace the control board

Replace motor

ﬁ
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11 Check for Compressor

Compressor: Whether compressor can start normally

No

Power off the system and wait
3mins, check compressor wire
connection

No

Check for normal compressor
winding

/N

Resistance (Q) 3T 5T
Between U and V <1.5 <1
Between Vand W <1.5 <1
Between W and U <1.5 <1
Between U/V/W
>10M >10M
and ground

Replace compressor

If the ground resistance is
normal?

Replace compressor

If the current is jumping
violently or abnormally
beyond the “B” value

If the compressor
current is normal

Replace compressor

Model 2 20 4T 5T
A 15A 15A 20A 20A .
Check according to the
B 11.5A | 11.5A | 15.5A | 15.5A condition of whole unit
C 11A 11A 15A 15A
D 10.5A | 10.5A | 14A 14A

12 Check for indoor blower motor

Blower motor is not running

;

If there is 230V power supply

iYes

IDS 2.0 Service manual

No

Fix the wire connection/Power supply

If there is 18-28Vac between CN33

No

Replace transformer

i\’es

If there is 18-28Vac between R&C
terminals

No

Replace the control board

iYes

If there is 18-28Vac between Y1&C
terminal

No

Fix low voltage wiring /replace the
thermostat '

lYes

If LED isonor flashingl

No

Replace control board

iYes

If there is 24Vac in CN35°

No.

Replace the control board

lYes

If there is 230Vac between red and black
wire connected to motor(L&N)

Replace the control board

lYes

Replace motor

Notes:

1. LED is flashing the anti-cold air function is on, no action is needed.
2. There are several wires and terminals. It depends on the speed the blower motor is runing, refer to wiring diagram to find

speed setting and measure wiring voltage.
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No. Port code Content Port voltage

1 CN39 Fan motor power input 0V or 230V AC

2 CN38 Fan motor power input OV or 230V AC

3 CN35 Fan speed control 0V or 24V AC

4 CN37 Reserved ( debug) /

5 CN33 Power input of main board 0V or 24V AC

6 CN6 Electric heater signal input 0V or 24V AC

7 CN4 Signals input { W1, W2, Dh, B) 0V or 24V AC

8 CN5 Signals input { Y1,Y2,R,C, G) 0V or 24V AC

IDS 2.0 Service manual

Part 7
Appendix

1 Wiring diagrams=3/8Tismsasansmmmsnmessmmmsmssiamomsesmsoamvessven 114
2 Board replacement INSEIUCHION ceeveeeeeeecsrecnsncsresessesseseesessssassessssssnssssaenes 115
3 Troubleshooting Blllde .aurmmemsammmsamosissessivsnsemsmnssanssnennascnnnnnossannsonsarn LLT

4 Operation state list......ccceeveeeersnieisisiiensinieeinnnneecnnnnneesnnieennasenneeennee.. 118
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1 Wiring diagrams-3/5T

1
eNa W1 SW4 S-’c'fr E CHECK FCI_F!E:E Y]
e g -
1234] 12
B
FAN J-& . ento [BH— [l wes
|
CN25 |2
w [HEA | e
e ] 1 |
/ prre | W z 8 8 : ! !
\ M 595 [B| | besmm=sss .
kKO
CM14 @'_‘:b 75
cma—-—'—m BT
Main Board = BLACE,
By WHIT 3
CHT g‘: T4
ol LUE
FT CH15
PFC | (3 £]
. =t
Terminal block ' |
O FEERHAI.'I:IZ
RED‘“’% CN1 L1
Power in — %% | & ﬁ:@‘*
- | &, ®
Bis| 8 iy CNZ L2
usEcorPER 8|0 | 84 &
CONDUCTORS ONLY [T () e |
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2 Board replacement instruction

Power off and wait at least 3 mins before opening the electric control box.

Remove the wirings carefully.
Remove the 12(3ton)/16(5 ton) screws on the board (Refer to left Figure and information below before removing)
Install a screw to separate conigol board and control board bracket and take off the control board.

o8 B2 R

3TON
8

5 TON
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5. Clean the thermal paste on heat sink. blesh . .
6. Putthermal paste on heat sink. The entire contact surface must be covered. 3 Troubles apting gmde
7. Install the new board on the unit. Figure 7-3.1: Troubleshooting table
8. Fasten the 12 screws. 2
)
9. Reconnect the wires according to the wire diagram. #%__
Figure 7-2.2: heat sink
SYSTEM FAULTS
; : c|p S
D isplay sh th
isply showsnothing HIp S
System won'tstart C PP S 5
H P[P S S
SYSTEM Capacity & nsuffciency C P|P|P| |P S S5 S
H P|P|P P S SIS S
D isply isnotnom alwhen running g g
Coolwhen heating requirem ent H P S
Apply thermal paste here b c ple| | Isle
H P S|P
P2H5 C P P 5 S
H P P S S
p3 C P[P S|P
H P S|P
5 C PP SIS S )
H S 2
REFRGERANT |PO c PIR1S i
CRCUTT H P P|S \l
Pd c P S S !
H P 5 S _g
PR C P P S S 5
H P P S o
C3 (3 is seated fault) C P S - |
E7 (5 is seated fault) g S § E %
ALT&m bient tem p. beyond the license) E g
i C PIP|P[P
H P|P|P|P
H8 C P
H P
C S P
F1
H P
B6 C S P
H S P
. c S|P
ELECTRCALOR H S|P
CONTROL
- C P
H P
LO-L9 C SP
H S|P
E9 c L
H P
C P
HO
H P
B5 C|P S
H [P S
R
C-cooling H-Heating P-Primary Causes S-Secondary Causes
Comp.-compressor RES.-Restrictions REF.-Refrigeration DEF.-Defective CIR.-Circuit EEV-Electronic expansion valve REV.-Reversing Valve PT-Pressure
Transducer T3-Outdoor cail temp. sensor Td-Ambient temp. sensor T5-Comp. discharge temp. sensor Tf-Module radiator fin temp. sensor HPS-High
pressure switch
RES I.D. AIRFLOW -Perhaps failue of fan motor or fan capacitor or filter
RES 0.D. AIRFLOW -Perhaps failue of fan motor or fan capacitor or recirculation or blocking coil
RES 0.D. RADIATOR-Perhaps failue of blocking radiater
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