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Please contact our customer service department at service@rae-corp.com or 
918-825-7222 if you have any questions, comments or issues with this
equipment.  Provide the serial and model number when contacting us.



Submittal Revision Summary 

Project Number: WMT-SEC-GLY 
Project Name: Walmart Secondary Glycol 
Original Submittal Date: 10/19/2023 

Date: Drawings Affected: Revision Description: 

10/30/23 U1, PID1, Cutsheets 

12/7/23 

1/10/24

05/8/24

Refrigeration Line 
Sizing 

Heat Exchanger 
(Min Capacity) 

All 

PID1 / Glycol Pump

Electrical Drawings

• Noted Fluid connections on PID

03/29/24

Electrical Drawings

Unit and P&ID

06/10/24

• Revised EEV Selections to Emerson EXV

• Revised EEV controller cutsheet to Emerson 
EXD

• Removed 2-5/8 common header selection

• Updated heat exchanger rating for lower flowrate

• Updated unit model #

• Revised Pump selection

• Added the convenience outlet
• Removed RAE.Connect option

• Removed Current Switches
• Relocated BTV on ship loose spools

• Corrected Unit clearance
• Added Glycol Feeder drawings

• Noted Fluid connections on PID

• Disconnect for Convenience Outlet shown

• Updated Pump curve for 35% glycol

• End of Line Bypass Valve Shown

• Updated Circuit Callouts

• Changed Max Fuse Size

• Differentiated skid and field piping

05/30/24 E1A

6/14/24

6/24/24

E1B 

Pump Curve 

PID 1

Unit Drawing

Glycol Feeder Tank 
Electrical Drawing

PID 1

7/9/24

7/10/24

9/11/24



Submittal Revision Summary 

Project Number: WMT-SEC-GLY 
Project Name: Walmart Secondary Glycol 
Original Submittal Date: 10/19/2023 

Date: Drawings Affected: Revision Description: 

10/17/24 Unit Drawing

P&ID 

• Power entry call outs shown

• Glycol Feeder PRV specified as Field supplied
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Project:

Electrical control valves
Expansion valve 

Refrigerant:  R448A

Tc = 110.0 °F

PC= 292.25 Psia

  R448A

16.0 °F

Q0 = 22.2 tons

28.00 Psid

Tliquid = 94°F To = 17.0 °F

p = 208.95 Psid P0 = 55.30 Psia

High performance stepper motor ECV

Type Part No. Type R448A

EX6-M21 800 621 870 Psid EX8-M21 276

EX6-M31 800 623 870 Psid EX7-M21 104

EX6-M21 38

EX5-U21 16

EX4-M21 5.2

Standard stepper motor EXV (To > -35°C)
Type Part No. Type R448A

#N/A #N/A #N/A Psid FX9-U17 -

#N/A #N/A #N/A Psid FX8-M42 -

FX7.5-U11 -

FX7-U11 -

FX6.5-M28 -

FX6-M28 -

FX5-U07 -

Standard stepper motor EXV (To > -35°C)
Type Part No. Type R448A

EXL-B1G -

#N/A #N/A #N/A Psid EXL-B1F -

EXM-B0E -

EXM-B0D -

EXM-B0B -

EXM-B0A -

PWM driven EXV
Type Part No. Ratio   * Type R448A

EX2-M00 801 091 40 Psid 100% 80% *

EX2-I00 801 090 40 Psid EX2/CX2-I00/M00 5.40 4.32

CX2-I00 801 095 90 Psid EXO-004 3.42 2.74

Orifice EXO-003 2.26 1.81

EXO-002 1.35 1.08

#N/A #N/A EXO-001 1.01 0.80

EXO-000 0.50 0.40

ASC3 Coil EXO-00X 0.28 0.23

Type Part No.

ASC3-24V 50Hz 801 079

ASC3-230V 50Hz 801 077

#VALUE!

Maximum valve capacity at selected 
conditions (tons)

*) Liquid line, filter drier, solenoid valve, sight glass, liquid 
distributor and evaporator

The Controls Navigator is provided by Emerson Climate Technologies Europe to assist with the selection of mechanical and electronic controls. Emerson Climate 
Technologies cannot be held liable for issues arising from application of controls using information provided by this software.

MWP

MWP

* 20% overrsized valve for PWM function at 
highest load

MWP

MWP

Ratio   

Ratio   

59% OK

#N/A

#N/A

#N/A

Ratio   

Pressure drop *

WMT-SEC-GLY-52-160

Evaporating temperature 17.0 °F

Subcooling

System cooling capacity 22.2 tons

Condensing temperature 110.0 °F

TylerM
Highlight

TylerM
Highlight

TylerM
Highlight

TylerM
Highlight

TylerM
Highlight

TylerM
Highlight



Project:

Electrical control valves
Expansion valve 

Refrigerant:  R448A

Tc = 110.0 °F

PC= 292.25 Psia

  R448A

46.0 °F

Q0 = 22.2 tons

28.00 Psid

Tliquid = 64°F To = 17.0 °F

p = 208.95 Psid P0 = 55.30 Psia

High performance stepper motor ECV

Type Part No. Type R448A

EX6-M21 800 621 870 Psid EX8-M21 337

EX6-M31 800 623 870 Psid EX7-M21 126

EX6-M21 46

EX5-U21 19

EX4-M21 6.3

Standard stepper motor EXV (To > -35°C)
Type Part No. Type R448A

#N/A #N/A #N/A Psid FX9-U17 -

#N/A #N/A #N/A Psid FX8-M42 -

FX7.5-U11 -

FX7-U11 -

FX6.5-M28 -

FX6-M28 -

FX5-U07 -

Standard stepper motor EXV (To > -35°C)
Type Part No. Type R448A

EXL-B1G -

#N/A #N/A #N/A Psid EXL-B1F -

EXM-B0E -

EXM-B0D -

EXM-B0B -

EXM-B0A -

PWM driven EXV
Type Part No. Ratio   * Type R448A

EX2-M00 801 091 40 Psid 100% 80% *

EX2-I00 801 090 40 Psid EX2/CX2-I00/M00 6.58 5.27

CX2-I00 801 095 90 Psid EXO-004 4.17 3.34

Orifice EXO-003 2.76 2.20

EXO-002 1.65 1.32

#N/A #N/A EXO-001 1.22 0.98

EXO-000 0.61 0.49

ASC3 Coil EXO-00X 0.34 0.28

Type Part No.

ASC3-24V 50Hz 801 079

ASC3-230V 50Hz 801 077

#VALUE!

Maximum valve capacity at selected 
conditions (tons)

*) Liquid line, filter drier, solenoid valve, sight glass, liquid 
distributor and evaporator

The Controls Navigator is provided by Emerson Climate Technologies Europe to assist with the selection of mechanical and electronic controls. Emerson Climate 
Technologies cannot be held liable for issues arising from application of controls using information provided by this software.

MWP

MWP

* 20% overrsized valve for PWM function at 
highest load

MWP

MWP

Ratio   

Ratio   

48% OK

#N/A

#N/A

#N/A

Ratio   

Pressure drop *

WMT-SEC-GLY-52-160

Evaporating temperature 17.0 °F

Subcooling

System cooling capacity 22.2 tons

Condensing temperature 110.0 °F
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Highlight
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Highlight
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Submittal

Close-Coupled Horizontal End Suction Pump * Staged by External Controls
Model: Series 4280 - 1.5x1x6 - 2p - 7.5 hp - PD (Factory Choice Motor) 
Project name: undefined Representative:

Location: Phone number:

Date submitted: e-mail:

Engineer: Submitted by:

  Application design data
Tag number: Configuration: Parallel

Service: Suction pressure: 0 ft

Equipment Location: Fluid: Propylene Glycol: 35

Qty:               2 Operating temperature: 20 °F

Total system flow: 160 USgpm Duty flow per pump: 80 USgpm

System head: 100 ft Viscosity: 31 SSU

Total dissolved solids: 0 ppm Specific gravity: 1.0300 

NPSHR: 7.52 ft Absorbed Power/BHP: 3.37 hp

%Mtr Safety*: 91.99% Efficiency at Design: 61.81 %   

Outlet velocity: 29.7 ft/s Impeller diameter: 6.19 in     

PEIvl: 0.51 ERvl: 49 

Standby qty: 0   Pump/motor run qty: 2

Load Profile Location: NA Building Type: NA

Climate Zone Type: NA Time Period: 8760 (1 Year) 

    *Motor safety factor above duty point.

  Materials of construction
Construction: Bronze Fitted Impeller: Bronze

Rating: ANSI-125 Shaft sleeve: 316 Stainless Steel

Connections: Inlet: 1.5 in, Outlet: 1 in Casing gasket: Confined Non-Asbestos Fiber

Casing (volute): Cast Iron, E-coated 

  

  Mechanical seal data
Seal type: Inside Single Spring Rotating face: Sintered Silicon Carbide

Manufacturer code: SSCssc L EPSS 2A Stationary seat: Sintered Silicon Carbide

Springs: Stainless Steel Secondary seal: EPDM

Rotating hardware: Stainless Steel Maximum total 
dissolved solids (TDS)*:

4000 PPM

  *Note: Please ensure proper seal is selected by inputting Total Dissolved Solids (TDS) in PPM in ADEPT if water quality is 
   poor at site. Also select Flush Line Filter or Cyclone Separator if there are other contaminants in the fluid.

  Electrical data
Supplier: Factory Choice Insulation class: Class F Insulation

Frame size: 184JM Motor type: Inverter Duty

Speed: 3045 rpm Size: 7.5 hp 

Enclosure: ODP Efficiency: NEMA Premium 12.12

Power supply: 460/3/60

  
Operating limits (temperature - pressure)

http://www.armstrongfluidtechnology.com/
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Maximum pressure: 175 psi

Maximum temperature: 250 F

All Pump casings are hydrostatically tested to requirements of ANSI/HI 14.6 standard.

  Performance curve

Series 4280
Non-Sensorless(Std)
1.5x1x6 @ 3045 rpm

PropyleneGlycol:35, spgr=1.0300 Flow (USgpm)
3.3.252-daaa6438 / 55759

H
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*PT-16-5-0
ANSI/HI 14.6

----Admin Data—-
Tag Num: 
Service: 
Location: 

----Motor Data----
Motor Size: 7.5 hp

----Design Duty Points---
Flow: 80 USgpm
Head: 100 ft
Impeller: 6.19 in

----Performance Data---
 NPSHR: 7.52 ft
 Eff. @ Design: 61.81 %
 Absorbed Power/BHP @ Design: 

3.37 hp 
 Mtr Capability @ Rated Spd: 6.47 

hp hp 
 Motor safety factor: 91.99%
 BEP @ Design Imp: 62.51 % @ 

92.63 USgpm
 %maximp.range: 100.00%
 Outlet velocity: 29.7 ft/s 
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Series 4280
Non-Sensorless(Std)
1.5x1x6 @ 3045 rpm

PropyleneGlycol:35, spgr=1.0300 Flow (USgpm)
3.3.252-daaa6438 / 55759
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*PT-16-5-0
ANSI/HI 14.6

--Control Data—
 
1. Hmax @ 51.76 Hz:
NPSHR: 7.52 ft 
Intersection Pt: 80 usgpm @ 100 ft
bhp=3.37 hp, eff=61.81 %%, 
%bepq=86 %%

2. Control (QPC) @ 47.4 Hz:
NPSHR: 6.43 ft 
Intersection Pt: 70 USgpm @ 85.94 
ft
bhp=2.55 hp, eff=61.27%, 
%bepq=82.24%

3. Control (QPC) @ 43.05 Hz:
NPSHR: 5.38 ft 
Intersection Pt: 59.2 USgpm @ 
72.86 ft
bhp=1.86 hp, eff=60.29%, 
%bepq=76.41%

4. Control (QPC) @ 38.69 Hz:
NPSHR: 4.4 ft 
Intersection Pt: 47.2 USgpm @ 
60.89 ft
bhp=1.28 hp, eff=58.33%, 
%bepq=67.67%

5. Control (QPC) @ 34.34 Hz:
NPSHR: 3.54 ft 
Intersection Pt: 32.8 USgpm @ 
50.09 ft
bhp=0.8 hp, eff=53.24%, 
%bepq=52.93%

6. Hmin: 40 ft 29.98 Hz:
NPSHR: 2.79 ft 
Intersection Pt: 0 USgpm @ 40 ft
(Head Q Min) Setting= 40% Hmax
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Parallel Pump Curve-Series 4280
Non-Sensorless(Std)
1.5x1x6 @ 3045 rpm

PropyleneGlycol:35, spgr=1.0300 Flow (USgpm)
3.3.252-daaa6438 / 55759
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*PT-16-5-0

----Admin Data—-
Tag Num: 
Service: 
Location: 

----Motor Data----
Motor Size: 7.5 hp

----System Design Data---
Piping: Parallel
Run Qty: 2
Fluid: Propylene Glycol
Sp.Gr: 1.0300 ,Vis= 31 SSU
Suction: 0 ft
Total Design Flow= 160 USgpm 
Total Design Head= 100 ft

---Performance Data---

Total System Flow = 160 USgpm

Dimensional data (not for construction)
Side view Top view

Inverter motor type: Inverter duty

Weight: 158 lb [71.67 kg], Units of measure: inches [millimeters]
• Not to scale
• Tolerance of ± 0.125 inch (± 3 mm) should be used
• For certified dimensions, please contact your Armstrong representative
• Pump equipped with casing drain plug and ¼ inch NPT suction and discharge gauge ports

  Connection details
Connection Size Rating OD Bolt quantity* BCD Bolt size
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Inlet 1.5 ANSI-125 5.00 4 3.88 0.5

Outlet 1 ANSI-125 4.25 4 3.13 0.5

*Equally spaced straddling centreline

  
  
  Special instructions
  
The program has defaulted to a NEMA Premium Efficiency motor supplied with NEMA MG-1 Part 31.4.4.2 insulation 
standards for inverter-fed polyphase motors.  

  
Selected options

Testing: No Test Certification Required
Seal Environment Accessories: None
Space Heater: No
Motor Thermistor: No Thermistors
Wye-Delta Starting: No
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Submittal

Close-Coupled Horizontal End Suction Pump * Staged by External Controls
Model: Series 4280 - 1.5x1x6 - 2p - 7.5 hp - PD (Factory Choice Motor) 
Project name: undefined Representative:

Location: Phone number:

Date submitted: e-mail:

Engineer: Submitted by:

  Application design data
Tag number: Quantity: 2

Service: Horsepower: 7.5 hp 

Location:                         

  Standard features
User interface - multifunction keypad with the following:
   • Graphical display (shows bars and graphs) 
   • Quick setup menu
   • 2 Level password protection
   • Intuitive help functionality

Energy conservation:
    • Automatic energy optimizer (AEO) for accurate load 
matching
    • Energy monitoring for measuring kWh consumption
    • Flow compensation for locally mounted DP sensor(s)

Power isolation:
  • Optional Integrated fused disconnect switch

Motor protection: 
    • Automatic current limiting and fault protection

Pump protection:
      • Preventative maintenance scheduling
      • Dry running and end of curve protection

Condensation protection:
    • Motor pre-heat function to prevent condensation build-up

  IVS controller data
Sensorless control: No Communication port: RS 485

Communication protocol: BACnet Native Analog inputs: 2 (current or voltage)

Enclosure: UL Type 12/IP55 Analog outputs: 1 (current)

Fused disconnect switch: None Digital inputs: 4 (programmable)

Expansion card: None Digital outputs: 2 (programmable)

Chassis size: A5 Cooling: Fan cooled through back channel

Harmonic suppression: Integrated DC link reactor** Ambient temperature: 14°F to 104°F (up to 3280 ft 
elevation)

Meets ASHRAE 90.1: IVS ashre EMI/RFI control: Integrated fliter to meet EN61800-3 

Power supply: 460/3/60

** The IVS control is a low harmonic control with a built-in DC link reactor equivalent in performance to a 5% AC line reactor. 
This does not guarantee performance to any system wide harmonic specification or the costs to meet a system wide specification. 
If supplied with the system electrical details, Armstrong will run a computer simulation of the system wide harmonics.  If system 
harmonic levels are exceeded, Armstrong can also recommend additional harmonic mitigation and the cost for such mitigation.
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Dimensional data (not for construction)
Side view                                                              Back view                                                                   Isometric

 Weight: 41 lb [18.6 kg], Units of measure: inches [millimeters]
 ·    Not to scale
 ·    Tolerance of +/- 0.125 inch (+/- 3mm) should be used
 ·    For certified dimensions, please contact your Armstrong representative
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Submittal

close-coupled horizontal end suction pump
Model: Series 4280 - 1.5x1x6 - 2p - 7.5 hp - PD (Factory Choice Motor) 
Project name: undefined Representative:

Location: Phone number:

Date submitted: e-mail:

Engineer: Submitted by:

  Application design data
Tag number: Configuration: Single

Service: Suction pressure: 0 ft

Equipment Location: Fluid: Propylene Glycol: 35

Qty:               1 Operating temperature: 20 °F

Total system flow: 142.5 USgpm Duty flow per pump: 142.5 USgpm

System head: 100 ft Viscosity: 31 SSU

Total dissolved solids: 0 ppm Specific gravity: 1.0300 

NPSHR: 22.93 ft Absorbed Power/BHP: 6.57 hp

%Mtr Safety*: 14.16% Efficiency at Design: 56.4 %   

Outlet velocity: 52.9 ft/s Impeller diameter: 6.19 in     

PEIvl: 0.51 ERvl: 49 

Standby qty: 0   Pump/motor run qty: 1

Load Profile Location: NA Building Type: NA

Climate Zone Type: NA Time Period: 8760 (1 Year) 

    *Motor safety factor above duty point.

  Materials of construction
Construction: Bronze Fitted Impeller: Bronze

Rating: ANSI-125 Shaft sleeve: 316 Stainless Steel

Connections: Inlet: 1.5 in, Outlet: 1 in Casing gasket: Confined Non-Asbestos Fiber

Casing (volute): Cast Iron, E-coated 

  

  Mechanical seal data
Seal type: Inside Single Spring Rotating face: Sintered Silicon Carbide

Manufacturer code: SSCssc L EPSS 2A Stationary seat: Sintered Silicon Carbide

Springs: Stainless Steel Secondary seal: EPDM

Rotating hardware: Stainless Steel Maximum total 
dissolved solids (TDS)*:

4000 PPM

  *Note: Please ensure proper seal is selected by inputting Total Dissolved Solids (TDS) in PPM in ADEPT if water quality is 
   poor at site. Also select Flush Line Filter or Cyclone Separator if there are other contaminants in the fluid.

  Electrical data
Supplier: Factory Choice Insulation class: Class F Insulation

Frame size: 184JM Motor type: Inverter Duty

Speed: 3531 rpm Size: 7.5 hp 

Enclosure: ODP Efficiency: NEMA Premium 12.12

Power supply: 460/3/60

  
Operating limits (temperature - pressure)
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Maximum pressure: 175 psi

Maximum temperature: 250 F

All Pump casings are hydrostatically tested to requirements of ANSI/HI 14.6 standard.

  Performance curve

Series 4280
Non-Sensorless(Std)
1.5x1x6 @ 3531 rpm

PropyleneGlycol:35, spgr=1.0300 Flow (USgpm)
3.3.252-daaa6438 / 55759
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*PT-16-5-0
ANSI/HI 14.6

----Admin Data—-
Tag Num: 
Service: 
Location: 

----Motor Data----
Motor Size: 7.5 hp

----Design Duty Points---
Flow: 142.5 USgpm
Head: 100 ft
Impeller: 6.19 in

----Performance Data---
 NPSHR: 22.93 ft
 Eff. @ Design: 56.4 %
 Absorbed Power/BHP @ Design: 

6.57 hp 
 Mtr Capability @ Rated Spd: 7.51 

hp hp 
 Motor safety factor: 14.16%
 BEP @ Design Imp: 62.51 % @ 

107.41 USgpm
 %maximp.range: ∞%
 Outlet velocity: 52.9 ft/s 
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Series 4280
Non-Sensorless(Std)
1.5x1x6 @ 3531 rpm

PropyleneGlycol:35, spgr=1.0300 Flow (USgpm)
3.3.252-daaa6438 / 55759
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ANSI/HI 14.6

--Control Data—
 
1. Hmax @ 60.02 Hz:
NPSHR: 22.93 ft 
Intersection Pt: 142.5 usgpm @ 
100 ft
bhp=6.57 hp, eff=56.4 %%, 
%bepq=133 %%

2. Control (QPC) @ 54.01 Hz:
NPSHR: 17.17 ft 
Intersection Pt: 124.69 USgpm @ 
85.94 ft
bhp=4.8 hp, eff=58.07%, 
%bepq=127.89%

3. Control (QPC) @ 48 Hz:
NPSHR: 12.11 ft 
Intersection Pt: 105.45 USgpm @ 
72.86 ft
bhp=3.33 hp, eff=60%, 
%bepq=120.79%

4. Control (QPC) @ 42 Hz:
NPSHR: 7.88 ft 
Intersection Pt: 84.08 USgpm @ 
60.89 ft
bhp=2.15 hp, eff=61.92%, 
%bepq=109.51%

5. Control (QPC) @ 35.99 Hz:
NPSHR: 4.72 ft 
Intersection Pt: 58.43 USgpm @ 
50.09 ft
bhp=1.23 hp, eff=62.03%, 
%bepq=88.72%

6. Hmin: 40 ft 29.98 Hz:
NPSHR: 2.78 ft 
Intersection Pt: 0 USgpm @ 40 ft
(Head Q Min) Setting= 40% Hmax

 

Dimensional data (not for construction)
Side view Top view

Inverter motor type: Inverter duty

Weight: 158 lb [71.67 kg], Units of measure: inches [millimeters]
• Not to scale
• Tolerance of ± 0.125 inch (± 3 mm) should be used
• For certified dimensions, please contact your Armstrong representative
• Pump equipped with casing drain plug and ¼ inch NPT suction and discharge gauge ports

  Connection details
Connection Size Rating OD Bolt quantity* BCD Bolt size
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Inlet 1.5 ANSI-125 5.00 4 3.88 0.5

Outlet 1 ANSI-125 4.25 4 3.13 0.5

*Equally spaced straddling centreline

  
  
  Special instructions
  
The program has defaulted to a NEMA Premium Efficiency motor supplied with NEMA MG-1 Part 31.4.4.2 insulation 
standards for inverter-fed polyphase motors.  

  
Selected options

Testing: No Test Certification Required
Seal Environment Accessories: None
Space Heater: No
Motor Thermistor: No Thermistors
Wye-Delta Starting: No
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Submittal

close-coupled horizontal end suction pump
Model: Series 4280 - 1.5x1x6 - 2p - 7.5 hp - PD (Factory Choice Motor) 
Project name: undefined Representative:

Location: Phone number:

Date submitted: e-mail:

Engineer: Submitted by:

  Application design data
Tag number: Quantity: 1

Service: Horsepower: 7.5 hp 

Location:                         

  Standard features
User interface - multifunction keypad with the following:
   • Graphical display (shows bars and graphs) 
   • Quick setup menu
   • 2 Level password protection
   • Intuitive help functionality

Energy conservation:
    • Automatic energy optimizer (AEO) for accurate load 
matching
    • Energy monitoring for measuring kWh consumption
    • Flow compensation for locally mounted DP sensor(s)

Power isolation:
  • Optional Integrated fused disconnect switch

Motor protection: 
    • Automatic current limiting and fault protection

Pump protection:
      • Preventative maintenance scheduling
      • Dry running and end of curve protection

Condensation protection:
    • Motor pre-heat function to prevent condensation build-up

  IVS controller data
Sensorless control: No Communication port: RS 485

Communication protocol: BACnet Native Analog inputs: 2 (current or voltage)

Enclosure: UL Type 12/IP55 Analog outputs: 1 (current)

Fused disconnect switch: None Digital inputs: 4 (programmable)

Expansion card: None Digital outputs: 2 (programmable)

Chassis size: A5 Cooling: Fan cooled through back channel

Harmonic suppression: Integrated DC link reactor** Ambient temperature: 14°F to 104°F (up to 3280 ft 
elevation)

Meets ASHRAE 90.1: IVS ashre EMI/RFI control: Integrated fliter to meet EN61800-3 

Power supply: 460/3/60

** The IVS control is a low harmonic control with a built-in DC link reactor equivalent in performance to a 5% AC line reactor. 
This does not guarantee performance to any system wide harmonic specification or the costs to meet a system wide specification. 
If supplied with the system electrical details, Armstrong will run a computer simulation of the system wide harmonics.  If system 
harmonic levels are exceeded, Armstrong can also recommend additional harmonic mitigation and the cost for such mitigation.
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Dimensional data (not for construction)
Side view                                                              Back view                                                                   Isometric

 Weight: 41 lb [18.6 kg], Units of measure: inches [millimeters]
 ·    Not to scale
 ·    Tolerance of +/- 0.125 inch (+/- 3mm) should be used
 ·    For certified dimensions, please contact your Armstrong representative
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Brazed Plate Heat Exchanger  
Technical Specification 
 
Model :  AC502DQ-130AH-F(30751 2845 2) 
Item name :  Walmart Y24 #3/4 Dual 160gpm  Date:  2024-01-11 
Units :  1  
___________________________________________________________________________________ 
   Hot Side Cold side 
   Secondary side Primary side(S4) 
Fluid   35.0%Prop.glycol R448A 
Flow rate  160 gpm 7497 lb/hr 
Fluid Condensed/Vapourized lb/h 0.000 5337 
Inlet temperature °F 27.0 12.8 
Dew p. °F  17.0 
Outlet temperature(vapor/liquid) °F 20.0 22.0 
Operating pressure(in/out)  psia / 66.8/52.7 
Pressure drop psi 3.50 14.0 
Velocity connection(in/out) ft/s 7.02/7.01 64.8/46.6 
 
Heat exchanged kBtu/h 532.5 
Heat transfer area ft² 304.49 
OHTC clean conditions Btu/(ft²·h·°F) 298.5 
OHTC service Btu/(ft²·h·°F) 222.4 
Fouling resistance*10000 ft²·h·°F/Btu 0.0 
Mean Temperature Difference °F 7.9 
Relative directions of fluids  Countercurrent 
Number of passes  1 1 
 
Materialplate/ brazing  Alloy 316 / Cu 
ConnectionS1 (Hot-in)  Soldering/ 79.5 (3 1/8")  (L39R) Alloy 304  
ConnectionS2 (Hot-out)  Soldering/ 79.5 (3 1/8")  (L39R) Alloy 304  
ConnectionS3.1 (Cold-in)  Soldering/ 1 1/8" (28.7 mm) Premix (D56R) Alloy 
304  
ConnectionS4.2 (Cold-out)  Soldering/ 2 1/8" (54.2 mm)  (L34R) Alloy 304 
ConnectionS4.1 (Cold-out)  Soldering/ 2 1/8" (54.2 mm)  (L34R) Alloy 304 
ConnectionS3.2 (Cold-in)  Soldering/ 1 1/8" (28.7 mm) Premix (D56R) Alloy 
304 
 
Pressure vessel code  UL  
Design pressure at -321.000000 Fahrenheit Psig 450. 450. 
Design pressure at 400.000000 Fahrenheit Psig 450. 450. 
Design temperature °F -320.8/400.0 
 
Overall length x width x height in 17 x 13 x 33 
Net weight, empty / operating lb 275 / 384 

 
___________________________________________________________________________________ 
Performance is conditioned on the accuracy of customers data and customers ability to supply equipment and 
products in conformity therewith. 
  



 

 
www.alfalaval.com 

Physical Properties 
___________________________________________________________________________________ 
 Hot Side  Cold side 
 (inlet/outlet) Liquid Vapour Liquid Vapour 
 
Dens 64.96/65.08  77.56/77.04 1.003/0.9713 
Sp.heat 0.9131/0.9121  0.3253/0.3214 0.2246/0.2197 
Visc 10.5/13.1  0.227/0.227 0.0112/0.0112 
Th.Cond 0.249/0.247  0.0561/0.0519 0.0064/0.0066 
Bub. p.    /6.4 
Dew p.    /17.0 
Mol.W.    86.28/86.28 
Cr.pr.    675.59/675.59 
Cr.Temp.    182.7/182.7 
Lat.heat    95.3/89.5 
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Submittal Schedule Details for  

Item Tag / Equipment ID Product ID 
3  ACH580-01-012A-4 

 
Item Description 

Input Voltage:  480 VAC Three Phase 
Rated Output Current:  12A 
Enclosure:  UL (NEMA) Type 1 
Nominal Horsepower:  7.5 HP 
Frame Size:  R1 
Input Disconnecting Means:  None 
Bypass:  None 
Input Impedance:  5% equivalent impedance 
Short Circuit Current Rating:   100 kA with fusing 
Communication Protocols:  Johnson Controls N2, Modbus RTU, BACnet (MS/TP) 
Other Options:   
 

Drive Input Fuse Ratings 
Fuse Class Amps (600 V) 

Class T  15 

 
Wire Size Capacities of Power Terminals 

Input Wiring Output Wiring Ground Wiring 

#24 … #10 
0.7 lbf-ft 

#24 … #10 
0.7 lbf-ft 

 #18 … #6 
1.1 lbf-ft 

 
Dimensions and Weights 

Height 
in 

(mm) 

Width 
in 

(mm) 

Depth 
in 

(mm) 

Weight 
lbs 

(kg) 

14.7 
(373) 

4.8 
(123) 

8.8 
(223) 

10 
(4.6) 

 
Heat Dissipation & Airflow Requirements 

Power Losses Airflow 
BTU/Hr Watts CFM CM/Hr 

 593 174 25 42.5 

  



 —  
PRODUCT OVERVIEW 

ACH580-01/-31 
 
The ACH580 drive sets new standards in both simplicity and reliability, and ensures 
smooth, energy-efficient operation of your HVAC systems in normal and mission-critical 
situations.   
 
ACH580-01, wall-mounted base drives 
The ACH580-01 wall-mounted drives are available from 1 to 100 HP at 208/240 V, 1 to 350 HP at  
480 V, and 2 to 250 HP at 575 V.  The ACH580-01 drives are available in UL (NEMA) Type 1 and 12 configurations.  
In standard installations, the drive is mounted directly onto a wall and uses the provided conduit box.  Conduit 
openings are provided for bottom conduit entry & exit.  For mounting in a customer-supplied cabinet, the conduit 
box may be removed. The drive has a 100 kA SCCR rating when paired with appropriately sized upstream fuses. 
 
ACH580-31, ultra low harmonic wall-mounted base drives 
The ACH580-31 wall-mounted drives are available from 5 to 75 HP @208/230v and 5 to 400 HP @ 480 V. The 
ACH580-31 are available in UL (NEMA) Type 1 and 12 configurations. In standard installations, the drive is mounted 
directly onto a wall and uses the provided conduit box. Conduit openings are provided for bottom conduit entry 
and exit. For mounting in a customer-supplied cabinet, the conduit plate may be removed. 

 
Features for HVAC 
The ACH580 comes standard with an intuitive control panel used to configure, control, and monitor the drive.  An 
optional Bluetooth control panel allows the drive to be configured via the control panel or the DriveTune app. 
 
A robust HVAC firmware package provides drive, motor, and application protection features.  Examples of drive 
protection features include undervoltage, overvoltage, overcurrent, and ground fault protection.  The ACH580 also 
has a variety of motor protection features including overload and stall protections.   
 
Application specific features, such as accepting four separate start interlocks (safeties), along with broken belt 
detection, are also included.  The drive includes BACnet MS/TP, Modbus RTU, and Johnson N2 as standard.  
Additional protocols, such as BACnet/IP and LonWorks , are available with optional fieldbus adapters.   
 



 
Technical specifications 
 

Product compliance (complete list on following page) 
ACH580-01/-31 CE, UL, cUL, and EAC 

Supply connection 

Input voltage (U1) 
   ACH580-xx-xxxA-2 
   ACH580-xx-xxxA-4 
   ACH580-xx-xxxA-6 
Input voltage tolerance 
Phase 

 
208/230V 
480V 
600V 
+10% / -15% 
3-phase (1-phase, 240 V) 

Frequency 48 to 63 Hz 
Line Limitations Max ±3% of nominal phase to phase input voltage  
Power Factor (cos φ) at nominal load  
ACH580-01 
ACH580-31 

 
0.98  
1.0 

Efficiency at rated power 
ACH580-01 
ACH580-31 

 
98.0% 
96.5% 

Power Loss Approximately 2% of rated power 

Motor connection 

Supported motor control Scalar and vector 

Supported motor types Asynchronous motor, permanent magnet motor 
(vector), SynRM (vector) 

Voltage 3-phase, from 0 to supply voltage 

Frequency 0 to 500 Hz 

Short Term Overload Capacity Variable Torque 110% for 1 min/10min 
Peak Overload Capacity  
Variable Torque 

1.35 for 2 second  
(2 sec / 10 min) 

Switching Frequency 2, 4, 8 or 12 kHz 
Automatic fold back in case of overload 

Acceleration/Deceleration Time 0 to 1800 s 

Short Circuit Current Rating (SCCR) 100 ka with fusing 

Inputs and outputs (drive) 

2 analog inputs Selection of Current/Voltage input mode is user 
programmable. 

Voltage reference 0 (2) to 10 V, Rin > 200 kΩ 

Current reference 0 (4) to 20 mA, Rin = 100 Ω 

Potentiometer reference value 10 V ±1% max. 20 mA 

2 analog outputs 
AO1 is user programmable 
for current or voltage. 
AO2 current 

Voltage reference 0 to 10 V, Rload: > 100 kΩ 

Current reference 0 to 20 mA, Rload: < 500 Ω 

Applicable potentiometer 1 kΩ to 10 kΩ 

Internal auxiliary voltage 24 V DC ±10%, max. 250 mA 

Accuracy +/- 1% full scale range at 25°C (77°F) 

Output updating time 2 ms 

6 digital inputs 
 

12 to 24 V DC, 10 to 24 V AC,  
Connectivity of PTC sensors supported by a single 
digital input. 
PNP or NPN connection  
(5 DIs with NPN connection). 



Programmable 

Input Updating Time  2 ms 

3 relay outputs 
 

Maximum switching voltage  
250 V AC/30 V DC. 
Maximum continuous current 2 A rms. 
Programmable, Form C 

Adjustable filters on analog inputs and outputs  

All control inputs isolated from ground and power  

Operation  

Air temperature 

0 to -15 °C (32 to 5 °F). 
-15 to +50 °C (5 to 122 °F):  
No frost allowed. 
Output derated above +40 °C (104 °F) 

Installation site altitude 
0 to 4000 m (13123 ft)  
above sea level   
Output derated above 1000 m (3281 ft) 

Relative humidity 

5 to 95% 
No condensation allowed 
Maximum relative humidity is 60% in the presence of 
corrosive gasses 

Atmospheric pressure 70 to 106 kPa (10.2 to 15.4 PSI) 
 0.7 to 1.05 atmospheres 

Vibration Risk category IV Certified (IBC 2018) 

Environmental protections  

Chemical Gasses Class 3C2 

Solid Particles Class 3S2 
No conductive dust allowed 

Pollution degree  (IEC/EN 61800-5-1) Pollution degree 2 

Product compliance  
Standards and directives Low Voltage Directive 2006/95/EC 

EMC Directive 2004/108/EC 
60721-3-3: 2002 
60721-3-1:1997 
Quality assurance system ISO 9001 and 
Environmental system ISO 14001 
CE, UL, cUL, and EAC approvals 
Galvanic isolation according to PELV 
RoHS2 (Restriction of Hazardous Substances) 
EN 61800-5-1: 2007; IEC/EN 61000-3-12; 
EN61800-3: 2017 + A1: 2012 Category C2 
(1st environment restricted distribution); 
Safe torque off (EN 61800-5-2) 
BACnet Testing Laboratory (BTL) 
Seismic (IBC, OSHPD) 
Plenum (ACH580-01 only) 

EMC (according to EN61800-3) ACH580-01 and ACH580-31 class C2 
(1st environment restricted distribution) 



 
Storage (in Protective Shipping Package)  

Air Temperature -40 to +70 °C (-40 to +158 °F) 

Relative Humidity 

Less than 95% 
No condensation allowed 
Maximum relative humidity is 60% in the presence of 
corrosive gasses 

Chemical Gasses Class 1C2 

Solid Particles Class 1S2 
Contact ABB regarding Class 1S3 

Atmospheric pressure 70 to 106 kPa 
0.7 to 1.05 atmospheres 

Vibration (ISTA) 
  R1…R4 
  R5…R9 

  
In accordance with ISTA 1A  
In accordance with ISTA 3E 

Transportation (in Protective Shipping Package)  

Air Temperature -40° to 70°C (-40° to 158°F) 

Relative Humidity 

Less than 95% 
No condensation allowed 
Maximum relative humidity is 60% in the presence of 
corrosive gasses 

Atmospheric Pressure 60 to 106 kPa (8.7 to 15.4 PSI) 
0.6 to 1.05 atmospheres 

Free  Fall 

R1: 76 cm (30 in) 
R2: 61 cm (24 in) 
R3: 46 cm (18 in) 
R4: 31 cm (12 in) 
R5: 25 cm (10 in) 

Chemical Gasses Class 2C2 

Solid Particles Class 2S2 
Shock/ Drop (ISTA) 
  R1…R4 
  R5…R9 

  
In accordance with ISTA 1A  
In accordance with ISTA 3E 

Vibration (ISTA) 
  R1…R4 
  R5…R9 

  
In accordance with ISTA 1A  
In accordance with ISTA 3E 
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Specications:
Nominal Working Pressure: 600 WOG
Working Temperature: 4°F ( 20°C) t 230°F
(110°C)
Solder socket to ANSI B16.18
Preset Non Removable Venturi Inserts
Cv�s: 1/2�: 0.23, 0.46, 0.87, 1.8, 3.3, 5.4

3/4�: 0.55, 1.1, 2.2, 4.0, 6.7
1�: 2.3, 5.4, 9.2, 20

1 1/4�: 5.5, 9.8, 20, 24
1 1/2�: 14, 19, 44

2�: 13, 34, 56
Outlet Connections FSWT or FNPT
Inlet Connections FSWT, FNPT or MNPT
Lever Handle
2 Pressure/Temperature Ports and 1 plug
Memory Stop

Options:
Extended Handles & Extended Pressure/
Temperature Ports¹
Stainless Steel Tag Chain Upon Request

Sizes: 1/2”, 3/4”, 1”, 1-1/4”, 1-1/2” & 2”  

Type: Venturi Type Manual Balancing Valve 

3/4” - .4-15.0 (0.50-5.0 PSID) 

GPM Flow Range: 1/2” - 0.20-12.1 (0.50-5.00 PSID)

1” - 1.6-44.7  (0.50-5.0 PSID) 

1-1/4” - 3.9-53.7 (0.50-5.0 PSID)

1-1/2” - 9.9-98.4 (0.50-5.0 PSID)

2” -  9.20 - 125.20 (0.50-5.0 PSID)

MATERIAL SPECIFICATIONS 

Seats PTFE

Ball Chrome Plated
Brass

Stem Brass

Handle Steel

Valve Body Brass

Screw/Self Taping Screw Steel

O Rings EPDM

Hex Socket Pipe Plug Brass

Union Nut Brass

Tailpiece Brass

Fixed End Brass

Pressure/Temperature Ports Brass

Memory Stop Steel

¹ Extended Handles cannot be ordered without extended
Pressure/Temperature Ports

DIMENSIONS 
Size "A" "B" 
1/2" 0.9 3.3 

3/4" 0.9 3.5 

1" 0.9 3.6

1-1/4" 0.9 5.1 

1-1/2" 1 5.7 

2" 1 6.5
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