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• Diffusion, Throw &

Return.

• Air change.

• Works for heating OR

cooling, NOT BOTH.

 Conventional D/T/R 



Aspiration 



Static Regain 



J-Series Horizontal Air Handler 
Available in DX or Chilled Water 





J-Series Vertical Air Handler 
Available in DX or Chilled Water 

 





To measure and/or adjust blower signal voltage, remove the speed adjust cover from the front of the 

unit, exposing the adjustment board as shown below. Place the ground/neutral probe in the lower right 

hole marked “COM” and the volt probe in the hole marked “Flo0” (for fan only, G call) and measure DC 

volts between 0 and 5V. Adjust the potentiometer adjacent to the “Flo0” to achieve the desired volt 

reading. Repeat for remaining adjustments marked Flo1 through Flo4 as indicated on the label inside the 

cover. 

 

 

 

To determine unit airflow, in CFM, measure the voltage corresponding to the current conditioning call, 

and measure the external static pressure in the plenum, at least 18” from the unit or nearest transition 

point. Locate the static pressure on the left side of the accompanying chart, and read across until you 

reach the curve corresponding to the measured voltage. From the point where this crosses, drop a line 

straight down to read the airflow at the bottom of the chart. 

To adjust airflow, locate the nearest system curve, and follow parallel to this curve while adjusting the 

signal voltage to achieve the desired airflow. If the static pressure falls above or below the desired 

operating range for the given airflow, then the air delivery system must be adjusted. To lower static 

pressure, provide additional outlets to the system, to raise the static pressure, install restrictor orifices 

as described in the Installation and Operations Manual. 

Air Handler Airflow/CFM Setup 









Return 



Flexible Return Duct 

(90° bend) 

Return Air Box 

Platform & 

Drain Pan 

48” MIN. (4’ of duct) 

96” MAX. (10’ of duct) 

Up to 20’ or 0.25” W.C. 

Return 

Duct 

Model 

24” ESP-4860 

19” ESP-3642 

15” ESP-2430 

Return Minimums  



Rules of Install Return Noise 

1. Size Return in each location for less than 500 FPM  

2. Size Return in each location for no more than .25” 
static or less including the filter 

3. Install at least One 90 degree elbow 

4. Use at least 4’ for sound attenuation material 

5. Size transfer grills for the CFM and Free Area 



Rules of Install Return 
Multiple Return 

MULTIPLE RETURN ACCEPTABLE DUCT SIZE BY TONNAGE 

ROUND DUCT SIZE,  THESE SIZES WILL INSURE A QUIET AIR SPEED OF 
LESS THAN 500 FPM 

2 TON 2.5 TON 3 TON 3.5 TON 4 TON 5 TON 

AIR FLOW 440 550 660 770 880 1100 

2 Returns           

10' OR LESS 9” 10” 11” 12” 13” 15” 

10' TO 20' 10” 11” 12” 13” 13” 15” 

30' TO 40' 11” 12” 13” 13” 14” 16” 

3  Returns           

10' OR LESS 8” 9” 9” 10” 12” 12” 

10' TO 20' 8” 9” 10” 11” 12” 12” 

30' TO 40' 9” 10” 11” 12” 13” 13” 





Main Trunk 



Size of Plenum 

• 9 inch round = 64 square inches 

• 8 X 8 inch square 

• 7 X 9 rectangular 

• 6 X 11 rectangular 

• 5 X 13 rectangular 

• 4 X 16 rectangular 

• 3 X 21 rectangular 



Maximum Plenum Length 

250 feet at 9 inch round IF: 

  All fittings are long radius 

  The system is sealed to stop duct leakage 

  Fittings reduce the length by: 

  30 feet for Tee’s 

  15 feet for Elbow’s 



Minimum Plenum Length 

Minimum plenum length is determined by 
minimum distance of: 

•18 inches from outlet of the blower 

•18 inches from a fitting 

•18 inches from the end cap 

•6 inches between take offs minimum 



Four Plenum Configurations 

Fan Coil 

Unit 

The Shotgun 
Fan Coil 

Unit 

Horseshoe 

Fan Coil 

Unit 

Side Branch 

Fan Coil 

Unit 

Perimeter Loop 



Plenum Configuration 

• Always run more plenum and less duct. 

• Never have more than 60% of the take offs on one side 
of a tee. 

• Never have more than 30% of the take offs on a side 
branch. 

• You may reduce the size of the plenum by 1 size after 
a tee or side branch. 



Fan Coil Unit 

Minimum 18” 

No More Than 60% 

Capacity On One 

Side 

Horseshoe 

No Outlets 
 



30% Of Maximum 

Capacity 

Fan Coil Unit 

Minimum 18” 

70% Of Maximum 

Capacity 

Side Branch 

No Outlets 
 



Checking Static Pressure 
 

Fan Coil 

Unit 

12’’ off 

blower 



How to Retrofit Old to New  









Take Offs 



PLIERS 

2 1/8’’ Hole saw 

Pliers Part # 
BM-6998 



Supply Tubing 



Best Length of Duct Run 

• Best length to balance the outlets run:  9 to 15 feet 

• Shorter than 9 feet works with duct orifice balancers. 

• Longer runs work if more runs are added to make up for 

CFM lost.  

• 10% rule ( after 15’ 0f supply run you lose 10% for every 

additional 5’) 



Outlet Placement in Room 

1.Place outlets out of traffic patterns. 

2. Never put an outlet where it will blow on someone. 

3. Never put an outlet where it will blow on something that will 
move. 

4. Never block an outlet. 

5. Have at least 5 inches from a wall 

6. Ceiling, sidewall or floor is ok. Aspiration will work anywhere. 



6 Outlets Per Ton 
Minimum 

System Size  System CFM Number Of 
Outlets 
 

Average CFM 
 

BTU’s Per outlet 
in cooling 

2 Ton 440 12 37 2000 

2.5 Ton 
550 15 37 

2000 
 

3 Ton 
660 18 37 

2000 
 

3.5 Ton 
770 21 37 

2000 
 

4 Ton 
880 24 37 

2000 
 

5 Ton 1100 30 37 
2000 

 



10 Outlets Per Ton Max 

System Size 
 

System CFM 
 

Number Of 
Outlets 
 

Average CFM 
 

BTU’s per outlet 
in cooling 

2 Ton 440 20 
 

22 1200 

2.5 Ton 550 25 
 

22 1200 
 

3 Ton 660 30 
 

22 
 

1200 
 

3.5 Ton 770 35 
 

22 
 

1200 
 

4 Ton 880 40 
 

22 
 

1200 
 

5 Ton 1100 50 
 

22 
 

1200 
 



Outlets 



Outlets 



4’’ Hole Saw 



  
Outlets 

#1 Screwdriver 



Design Considerations for Zoning 

• Design DX systems with 2 or 3 zones max and must be 
used with a 2 stage condenser.  

• Unlimited with Chiller applications 

• All DX zones must have a minimum of 3.5 outlets per ton 
– (per zone) 

• 4 ton system 
• 4 x 3.5 = 14 outlets per zone minimum 

• 3 zones x 14 outlets = 42 outlets total 

• 42 outlets divided by 4 tons = 10 outlets/ton  

• Not recommended to use a bypass duct on DX coil 
systems 

43 
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Damper

RA

AH

3 ton 2 Zone  

(3 ton X 3.5 = 11 outlets per zone 

minimum) 

Z-1 = 15 Outlets  

Z-2 = 11 Outlets  

26 outlets Total  

Zone 2 Load requires 6 Outlets  

Zone 1 Load requires 15 Outlets  

8/21/2017 44 



Basic 2 and 3 Zone System 

Minimum Outlet Required In Each Zone 

System Tonnage 2 Zone # of Outlets in 

each Zone 

2 Zone 

System Total Outlets 

3 Zone 

Outlets in each Zone 

3 Zone 

System Total Outlets 

 

2 7 14 7 21 

2.5 9 18 9 27 

3 11 22 11 33 

3.5 12-13 24 12 36 

4 14 28 14 42 

5 18 36 18 54 
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Flow Pressure Drop 

GPM PSI Ft WC 

10.0 7.3 16.7 

10.5 8.0 18.5 

11.0 8.8 20.3 

11.5 9.6 22.2 

12.0 10.5 24.2 

12.5 11.4 26.3 

13.0 12.4 28.5 

13.5 13.3 30.7 

14.0 14.4 33.1 

14.5 15.4 35.5 

15.0 16.5 38.0 



SCM-036 
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Flow Pressure Drop 

GPM PSI Ft WC 

7.0 2.7 6.3 

7.5 3.3 7.6 

8.0 3.9 9.0 

8.5 4.6 10.5 

9.0 5.3 12.2 

9.5 6.0 13.9 

10.0 6.9 15.8 

10.5 7.7 17.8 

11.0 8.6 19.9 

11.5 9.6 22.1 

12.0 10.6 24.4 



 
 

Glycol/water system design 
SpacePak heat pump/chiller capacity — The SCM capacity 
is reduced as glycol percentage increases. Multiply the rated 

capacity by the multiplier listed in Figure 8. 
 











Buffer Tank  

 

• 5 ton chiller 

• 5 ton x 5 gallons = 25 gallons minimum buffer tank 

• 4 ton LAHP chiller 

• 4 tons x 10 gallons = 40 gallon minimum buffer 
tank 

 

• 3 ton chiller 

• 3 ton x 5 gallons = 15 gallons minimum buffer tank 

 









Copper Pipe Pressure Losses (Type L)

       Pressure Drop, Ft water/100Ft

Flow rate GPM 1/2'' 3/4'' 1'' 1-1/4'' 1-1/2'' 2''

1 2.7 0.4

2 10 1.5 0.4

3 21 3.1 0.8 0.3

4 5.4 1.3 0.5 0.2

5 8 2 0.8 0.3

6 11 2.8 1 0.5

7 15 3.6 1.4 0.6

8 19 4.6 1.7 0.8

9 5.9 2.1 0.9 0.2

10 7 2.6 1.1 0.3

11 8.5 3.1 1.3 0.3

12 10 3.6 1.5 0.4

14 13 5 2 0.5

16 17 6.1 2.6 0.7

18 21 7.7 3.2 0.8

20 9.5 4 1

22 11 4.6 1.2

24 13 5.5 1.4

26 15.5 6.5 1.6

28 17.5 7.3 1.8

30 20 8.2 2

32 9.4 2.3

34 10.5 2.6

36 11.5 2.9



Pex Pipe Pressure Losses

       Pressure Drop, Ft water/100Ft

Flow rate GPM 1/2'' 3/4'' 1'' 1-1/4'' 1-1/2'' 2''

1 3.7 0.7 0.2 0.09 0.05 0.01

2 12.7 2.5 0.7 0.2 0.14 0.05

3 26.1 5.1 1.6 0.7 0.2 0.07

4 43.8 8.5 2.5 0.9 0.5 0.1

5 65.3 12.9 3.9 1.4 0.7 0.2

6 90.7 17.8 5.3 2.1 0.9 0.2

7 23.5 7.2 2.8 1.2 0.2

8 29.8 9 3.5 1.6 0.5

9 36.9 11.1 4.2 1.8 0.5

10 44.5 13.4 5.1 2.3 0.7

11 52.8 15.9 6 2.8 0.7

12 61.8 18.7 7.2 3.2 0.9

14 24.5 9.5 4.2 1.2

16 31.1 12 5.3 1.4

18 38.5 14.8 6.7 1.8

20 46.6 17.8 8.1 2.3

22 21.2 9.5 2.5

24 24.7 11.1 3

26 28.6 12.9 3.5

28 32.8 14.8 3.9

30 36.9 16.6 4.6

32 18.7 5.1

34 20.8 5.8

36 23.1 6.2

Highlighted numbers indicate 8 f/s maximum required by some plumbing codes



SPACEPAK SYSTEM INTERFACE CONTROL - SSIC 

• Takes Inputs from up to 5 Air 
Handlers 
 

• Outputs: Boiler, Chiller Enable, Chiller 
Reversing Valve, Pump 
 

• Air Handlers Receive Calls from 
Tstats, Outputs Heating or Cooling 
Call to Interface Control 
 

• Includes Outdoor Air Temp Sensor & 
Water Temp Sensor/Buffer Tank 
 

• Firmware Updates through USB 
 
 
 
 
 
 
 
 
 





System wiring 

5 Wire 

3 Wire 

2 Wire 

2 Wire 

4 Wire 

2 Wire 

2 Wire 



New Team Provides Pre-Sale Support 

• Gain instant access to our Pre-Sales Support Team 
through  

• PreSaleSupport@SpacePak.com. Available to 
representatives, wholesalers and 
contractors, PreSaleSupport@SpacePak.com is supported 
by a full team of application engineers to provide optimal 
turnaround in answering your questions regarding system 
design and layout as well as assistance in equipment 
selection and job quoting. 

•   
• Please note any questions regarding equipment already 

shipped should be directed to 
TechnicalService@SpacePak.com. 
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