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References 
Refer to the following documents to facilitate successful completion of this MOP: 

 
REF1:  DS000230 AF000400-401-402 wiring diagram 
REF2: SO000220 AF000400 Controller Operations 

 

1 General 
This document presents the installation method of procedure for the Schrofftech 
AF000401 shelter cooling trial system. This document is preliminary and will be 
refined based on the first trial findings. 
 
Observe the general safety precautions against personal injury and equipment 
damage. 
 
This method of procedure must be read in its entirety before starting the installation 
and operation. 
 
Completion of this method of procedure by unskilled or untrained technicians voids 
the warranty of the kit. A working knowledge of low voltage wiring practices as well 
as mechanical constructions techniques is mandated.  
The ability to precisely cut openings in steel doors, cement walls and a variety of 
building types is typical of the installation process. Familiarity with tools such as 
circular saws, demolition saws, hammer drills, impact drivers and general-purpose 
construction tools is required. 
Familiarity with electrical wiring, measurement tools such a digital multimeter and 
use of a computer is also required. 
 
EXTREME CAUTION IS REQUIRED. AC and DC voltages are present through 
the shelter and represent a shock hazard to the installation technician. Cover 
battery terminals with an isolating material and do not place tools or 
materials on top of batteries. 
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2 System Introduction 
This AF000401 includes a Direct Air Cooling unit which is operated with a system 
controller (AF000400). It can be installed as a standalone system or together with up 
to 2 HVAC units. 
The AF000401 is DC powered (48VDC) and will automatically adapt it’s fans speed 
to control the shelter internal temperature. The temperature settings are pre-
programmed and not meant to be changed (unless the customer requires it). If an 
HVAC unit is paired with the system, it will be used to cool the upper temperature 
range when exterior temperatures are too high.  

 
 

2.1 System components 
The AF000401 DAC System kit includes the following items: verify that all items 
are present before attempting the system installation: 

- Intake wall mount fan unit: Qty 1. Main system unit that mounts on the wall 
outside to push air into the shelter: 

 
-  

- Air filter: Qty 1. Deep media air filters to be installed into the wall mount fan 
unit (14, 21.5 x 36.5 x 4"). The filter is pre-installed inside the wall unit. 
 



AI000227 Rev - Schrofftech, a division of RF Industries  -  Proprietary  Page 3 

- Intake unit crows foot: Qty 1 : Steel bracket to fasten to the wall that will 
hold the wall unit in place: 

 
- Supply/return opening blanking plates: Qty 2: white painted 20” x 33” 

metallic plate to be fastened to the outside & inside wall to plug the unused 
existing opening. 

 
 

- Trial system controller: Qty 1: Modified AF000136 controller to drive the 
fan unit and exhaust together with one HVAC unit. 
 

- Exhaust actuated Damper: Qty1. Metallic frame with rotating blades, 
actuated by the system to open and close the exhaust. To be installed on 
the shelter door cutout, inside. 

 
- Exhaust damper cover: Qty1. Plastic cover to fasten to the door over the 

damper for protection. 
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- Exhaust hood: Qty1. Metallic hood with internal metallic mesh filter. To be 

installed on the shelter door cutout, outside. 

 
- Exhaust hood crows’ foot: Qty1: Steel bracket to fasten to the door that 

will hold the exhaust hood in place: 

 
- Hardware kit for installation:  

- Self-Drill Screw (#8, 1" length, qty 25),  
- Carriage bolts & nuts/washer (Carriage Screw 5/16'-18, 3" Length, qty 2),  
- A Special" No-Ox Id / 7 Gram Tube + brush 
- Fan warning labels (qty 2) 
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3 AF000401 Installation Procedure 
The objective of this procedure is to describe how to install the AF000401 wall mounted shelter 
cooling system together with the AF000400 overall system controller and additional system 
components such as HVAC system(s) and other detectors. 

3.1 List of Tools and Supplies  
In addition to the cooling system described previously, the install crew need to have 
the following tools and supplies. These are for reference only, equivalent equipment 
and supplies per local team and customer guideline are acceptable. 
 

Item Purpose 
Personal Protection Equipment (Gloves, Safety 
Glasses, Ear Plugs, Hard Hat, etc.). 

General tools 

Shop Vacuum and Garbage Bags General tools 
Fish tape and pulling lubricant General tools 
Reciprocating Saw General tools 
Staging (Ladders, ladder jacks, planks), 6’ step 
ladder 

General tools 

Standard Socket drivers and wrench sets General tools 
Level  General tools 
Philips and flat Head Screw Drivers General tools 
Pliers, Diagonal Cutters, Wire Strippers General tools 
Box Cutter General tools 
Drill/Drivers General tools 
8” Steel cutting Saw with blades or equivalent for 
door opening 

Shelter door cutout for exhaust 

¼ x 2” Tapcon Anchors and Diamond Bit Special fasteners for crows’ foot 
to wall fastening. 

Caulking gun with outdoor construction adhesive 
and caulk 

Weatherization of system wall 
unit and door hood 

Aluminum coil stock and associated tools. if necessary to line door / wall if 
they are hollow 

2 x 4 Handy boxes, covers and ½” conduits  Wiring protection supplies 
Wire nuts, various Wiring protection supplies 
½ and /or ¾ EMT Style Conduit, Connectors, Bushings 
and Clamps 

Wiring protection supplies 

10 AWG power Wire & supplies and crimping tool Wiring supplies 
20 to 30A circuit breaker Wiring supplies 
6AWG Grounding Supplies and crimping tool Wiring supplies 
18AWG 2 and 5 Conductor T-Stat Wire or equivalent Wiring supplies 
Digital Volt Ohm Meter (DVOM) System test and troubleshooting 
Laptop computer with Ethernet connection and 
cable 

System test and troubleshooting 
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3.2 Exhaust Installation on shelter door  
 
The objective here is to cut a rectangular hole through the shelter door to install the 
exhaust hood on the outside and the actuated damper inside the door. 

3.2.1 Door cut  
Prior to the installation of the door exhaust system, an opening need to be cut to 
allow the exhaust air to be pushed through. 

- Cutout dimensions: 20” x 20” square, +-1/4” 
- Cutout location: top of cutout should be 8 to 10“ from top of the door, cutout 

should be centered horizontally on the door.  
Note: verify that the door has enough clearance inside and outside to be able 
to open with the exterior hood and interior damper and protection. 

- If the door is hollow, line the cutout with aluminum coil stock to prevent air and 
water leaks. 

3.2.2 Exhaust hood mounting, outside 
The outside hood mounts on the door with a top crows foot bracket and 2 carriage 
bolts going through the door on the bottom of the door. 

- Crows foot bracket installation: place the bottom of the crows foot bracket 1/2” 
above the top of the door cutout and centered on the cutout width.  
Add construction adhesive where the bracket will seat and fasten it to the door 
using self-drilling metal sheet screws (qty 5). Remove all excess adhesive on 
the bracket top side to avoid gluing the hood to the bracket. 

- Drill holes for the carriage bolts: place the hood on its crows foot bracket and 
mark the location of the 2 holes on the bottom of the hood. Drill 3/8” holes 
through the door. 

- Mount the hood and fasten the 2 carriage bolts. Before fastening the hood, 
make sure that the hood internal metallic mesh filter is properly placed into 
the hood and verify that the hood gasket (1/8” x ½”) is properly placed on the 
hood top and sides. 

- Caulk the top and sides of the hood to door joint. 

3.2.3 Damper and cover mounting, inside 
The damper mounts inside the door, it’s opening must fit the door cutout (it’s bottom 
flange will be resting on top of the hood carriage bolts). 

- Damper orientation: the damper must be installed with fins running vertically, 
and the actuator wire pointing towards the door hinge side. 
The damper flange (larger side) must face the door. 

- Fastening: Pre drill at least 2 holes on each of the 4 damper sides, fasten the 
damper to the door using self-drilling metal sheet screws (assuming the door 
panel is made of steel). 

 
Once the damper is fastened, the protective plastic cover must be installed to protect 
from the damper sharp edges: place the protective cover over the damper. 

- Install a ½” conduit connector on the cover pre-drilled hole that faces the door 
hinge and run the damper actuator wire will be run through it (wiring 
connections and conduits will be described in the wiring section). 
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- Fasten the cover to the door with self-drilling metal sheet screws (qty 6). 
 

3.3 Intake unit Installation on shelter wall 
The intake unit is the largest unit in this system, it mounts directly on the exterior wall 
over the wall opening.  
It is assumed that a wall opening already exists, it can be the opening from previous 
HVAC unit (supply or return opening). 
If no opening exists, it must be cut with a minimum rectangular dimension of 26” (W) 
x 8” (H). We recommend that the intake unit be mounted at least 2 feet above ground. 

 
Ensure that there is enough room for the unit before starting any installation: The 
dimensions are 40” (H) x 37” (W) x 22” (D).  
The mechanical installation of this unit only takes a few steps: 

3.3.1 Wall opening preparation 
- If the wall is hollow, the wall opening must be lined with aluminum coil stock to 

prevent air and water leaks. 
- System wire harness hole drilling: the intake unit wire harness will be run 

through the wall to connect into the system controller installed inside the 
shelter: Drill a hole through the wall to run a ½” or ¾” conduit stub through the 
wall for the harness.  
The location for the hole must be between the top of the wall opening and the 
crows foot bracket, and above the inside grille. It can be horizontally centered 
or to the side where the controller will be installed inside. 

3.3.2 Intake unit crows foot installation 
The intake unit is hung on the wall with a strong steel bracket that must be fastened 
to the wall: 
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- Bracket location: the bottom of the crows foot bracket must be 15 1/4“ above 
the bottom of the wall opening. This will ensure that the fans tray bottom 
opening will align with the bottom of the wall opening. 
The bracket should be horizontally centered on the wall opening. 

- Pre-drill mounting hole using the bracket as a guide. 
- Fasten the bracket to the wall using construction adhesive and fasteners 

adapted to the wall structure (for example ¼” x 2” Tapcon Anchors for concrete 
wall, remove all excess adhesive to avoid gluing the intake unit to the bracket). 

 

3.3.3 Intake unit installation 
Before hanging the intake unit on its crows foot bracket, verify the following items: 

- The wall area that will be covered by the unit must be clean and without 
significant protrusions or holes (no more than ¼”, if present, cut protrusions 
or fill in the holes). 

- The intake units wall side gasket is properly placed and well adhered to it. If 
damaged, replace with ¼” x ¾” gasket material. 

- The intake unit wire harness must be properly coiled and secured inside 
without any risk of getting snagged out while installing the unit on the wall. 
 

Once all verifications are made, proceed with the following steps: 
- Hang the unit on the crows foot bracket. This requires 2 persons to hold the 

unit on both sides and gently bringing its top edge over the bracket and 
lowering the unit to hang it. Make sure it is centered and properly facing the 
wall. 

- Remove the filter hood and air filter unit to access the back holes to fasten the 
unit to the wall: cover highlighted in green on following image, save the cover 
screws and the filter to be re-placed once complete: 

-  
 

- Pre-drill the wall using the unit holes located inside the filter cavity (red dots): 
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- Fasten the bottom of the unit to the wall using the same fasteners as those 
used to mount the crows foot bracket, quantity 2. 

- Caulk the unit-wall contact lines: top and 2 sides of the unit. Make sure the ¼” 
thick gap is properly filled with caulk for best water intrusion protection. 

- Re-install the air filter inside the unit (filter gasket must be facing up) and re-
place the filter cover and screws. 

 
Once the unit is installed outside, the inside of the wall opening will need to be 
protected with the pre-existing vent grille. This will need to be done after the controller 
is installed and all wiring is connected. 
Note that the opening grille MUST be securely fastened at all timed when the fans 
are running. The supplied fans safety warning MUST be affixed to the grille.  

 
Wall opening to the fan unit MUST be protected with grille with fan warning label. 

3.3.4 Second wall opening closing 
If this system is replacing a legacy HVAC wall mounted unit, a second opening is 
existing and needs to be closed: 

- Fill the opening with insulation material 
- Close the opening outside with metal plate provided and fasten it to the wall 

with construction adhesive and fasteners adapted to the wall structure. 
- Close the opening inside with metal plate provided and fasten it to the wall 

with construction adhesive and fasteners adapted to the wall structure. 
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3.4 System controller installation 
The controller is to be installed inside the shelter and within 6 feet of the intake unit 
wire harness access point. 
Mount the controller directly to the wall, using 4 fasteners (through the controller 
enclosure pre-drilled holes).  
The controller must be installed 3 to 5 feet high. Here is a typical installation view: 
 

 
 

3.5 Sensors and detectors installation 
The system needs various sensors/detectors to control the site temperature properly: 

3.5.1 Temperature sensors 
This DAC and controller system uses 2 temperature sensors: 
One is embedded into the intake unit and does not need any further action. 
1 additional sensor must be placed at the shelter temperature control point:  
The preferred location of the sensor is approximately 3 feet above the floor on a wall 
near the intake of the equipment that is the most sensitive to temperature (this could 
be BTS equipment, fiber equipment or even the batteries).  
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NOTE:  The correct location of the temperature sensors is essential to ensure proper 
operation of the controller. Avoid placing the sensors in locations that compromise 
the temperature readings (such as behind or near hot exhaust from equipment).  

 
Install a junction box on the wall and allow the sensor tips to protrude from a knockout at 
the bottom of the junction box (use a grommet in the knockout to protect the thermistor wires 
from nicks).  
The sensors should only protrude about 1” to 1 ¼” below the bottom of the box. 
Place a label with black text on white onto the cover of the junction box. The label should 
read “DAC & HVAC Temperature Sensor”. 

3.5.2 Smoke Detector Installation 
 

If the site required a smoke detection system, it needs to be installed appropriately 
and have an output to be connected into the controller. 
The controller expects an isolated 2 wire signal from a dry contact relay that should 
be normally closed and open on alarm. 
Please refer to REF1 document for installation and wiring details. 
 

3.5.3 Hydrogen Detector Installation 
If the optional hydrogen detector is to be installed, install a 4-gang handy box on the 
ceiling near the batteries and run conduit to the DAC Interface box. Fish a 5 wire t-
stat cable between the Controller and the hydrogen sensor. Connect the wires as 
shown below at the hydrogen sensor. 

The detector is pre-configured in the factory, if it ever needs to be re-set, see 
Appendix A programming instruction. 

Green – ALARM A 
White – ALARM B 
Red – Power 
Blue – Power 
Yellow – No Connect 
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3.6 System wiring 
 
All wire types and wiring routing must use the customer standards and best practices, 
this document describes the steps and specific requirements of the AF000401 
system. See REF1 for detailed wiring diagram. 
 
Electrical Connections protection: 
A tube of No-Ox-ID “A Special” and an applicator brush are supplied with every kit. 
All electrical connections must be treated with this lubricant to prevent corrosion of 
the contacts.  
A very thin coating is all that is required for proper protection. 
 

3.6.1 Grounding connections 
The system requires to be grounded in 2 locations: 

- The intake unit has a grounding connection accessible outside the fan tray 
(bottom of the unit, 2 pairs of threaded holes for grounding lug screws). 

- The controller enclosure has a grounding connection on the bottom side. 
Both ground locations must be connected to the site master ground buss using 6 
AWG Green/yellow wire, and two hole, NEMA compression lugs. 

3.6.2 Power connections 
The system is powered with one circuit from the site 48V DC power plant. It needs 
one 20A circuit breaker. The wiring to use must be 10AWG min (6AWG max). 
The connection into the system is on a 2 contacts terminal block labelled accordingly, 
located into the controller. 
Note: the system is polarity protected; but exercise care to minimize the chance of 
possible damage due to improper connections. 
 
Important note: Site Bonding 
Verify that the return buss (positive wire) on the rectifier plant is properly bonded to 
the site master ground bar.  
Do NOT apply power to the AF000401 and Controller if the power plant has not been 
bonded properly.  

3.6.3 DAC wire harness connection 
The DAC system comes with a wire harness, it is already connected into the DAC 
unit and needs to be connected into the controller. This harness wires are all labeled 
and must be connected into the controller corresponding terminal blocks. 
The wires are the following: 

- Fan wires (4 each) to be connected into the controller Fan 1 and Fan 3 
positions. 

- Filter pressure sensor alarm to be connected into FILT input 
- Intake damper actuator wires go into DAMP input 
- Intake temperature sensor wires go into TEMP2 input 

All these terminal blocks are grouped together on the right side of the controller 
board. 
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3.6.4 Temperature sensors connections 
The temperature sensor previously installed on the wall in a junction box need to be 
connected into the system controller.  
Use 1 pairs of 18AWG wire (T-Stats wiring for example) to connect the temperature 
sensor (2 wires) into the controller temperature sensor inputs (TEMP1). 

3.6.5 Smoke detector 
If used, connect the detector to the controller as follows: 

- If using a central fire detection system output pair (normally closed, open on 
alarm), connect this pair to the controller SMK alarm input. 

- If using a standalone detector, connect the detector output to the controller 
SMK alarm input and the controller 24VDC output to the detector power input. 

Use 18AWG wire (T-Stats wiring for example) for all connections. 
If no detector is used, make sure that the controller SMK input is closed with a small 
18AWG jumper. 

3.6.6 Hydrogen detector 
If used, connect the detector to the controller as follows: 

- If using a standalone detector, connect the detector output to the controller 
H2/CO alarm input and the controller 24VDC output to the detector power 
input. 

Use 18AWG wire (T-Stats wiring for example) for all connections. 
If no detector is used, make sure that the controller H2/CO input is closed with a 
small 18AWG jumper. 

3.6.7 Exhaust damper 
The exhaust damper actuator wire (2 wire cable) must be landed into a small junction 
box installed on the wall next to the actuator, across from the door hinge. The junction 
box is used to connect the actuator wire to a wire pair that must be run into the 
system controller Damper control output. 
Use 18AWG wire (T-Stats wiring for example) for all connections. 

3.6.8 HVAC connection (if available) 
 

The system controller can control up to 2 HVAC unit in addition to the intake unit 
Direct Air Cooling fans. 
The controller interfaces to the site HVAC unit with the standard 5 wire control 
(RCWYG wires). 
Use 18AWG wire (T-Stats wiring for example) for all connections. 

3.6.9 System alarms 
The system provides dry contact alarms to be connected to the site alarm block, the 
controller includes a pre-connectorized 66 block to be punched per the customer’s 
guidelines. 
Alarm wire pairs and functions are labeled on the 66 block. 
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3.6.10 Ethernet connection (optional) 
If the system controller is to be connected to the site router, run a Cat5 cable from 
the controller to the router. 
 

4 Power Up and Tests 
 

Do not power up and test the system just yet, see REF2: SO000220 AF000400 
Controller Operations for system controller operations and system testing. This 
addresses the following topics: 

- System wiring verifications 
- How to connect to the controller 
- Update system parameter files and configuration 
- List of tests to run 
- Commissioning checklists 

5 Labelling and Clean up 

5.1 Labels 
Apply labels to the circuit breakers, thermistor location(s) and fiber tags for the DC 
power feeds. Secure and dress all wiring with wax string and fish paper. 
 
Apply and verify fan warning labels on the intake unit outside and inside on the wall 
opening grille. The fan system must never be operated without the grille securely 
fastened and warning labels placed. 

5.2 Clean up 
Close and secure the system covers. Verify that the new system operates as 
required.  
 

Clean up and remove all debris & trash – regardless who left or made the trash.  
 

6 Documentation 
Document all installation steps and record all results and photos according to 
customer requirements. 
 
Additionally, the checklist in REF2 must be completed and added to the 
customer installation report upon completion of the installation. 
 

 
PROCESS COMPLETE! 

 
Schrofftech technical support team will assist you on all 
installation or troubleshooting questions, do not hesitate 

to call us at (401) 667-2773. 
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7 APPENDIX A: Hydrogen detector setting. 
The optional hydrogen sensor (AF000117) is factory pre-configured, but if it had 
to be re-set for hydrogen detection and normally closed output, follow these 
steps: 
 
To change settings, remove the Phillips screw and lift off the front cover of the 
unit. Power up the unit. 
The GD-6 cycles through an internal self-test cycle for the first minute after it is 
powered. During self-test, the LED will flash green and the LCD will display the 
firmware version and then count down from 60 to 0 before starting normal 
operation. 

Step 1: Gas Selection 
The factory default gas setting is for Methane. It is necessary 
to change it to Hydrogen. While in normal mode, press the 
Next button once and then press the Enter button twice. The 
currently selected gas will be displayed (mE is Methane, Pro 
is Propane and Hy is Hydrogen). Press the Next button to 
scroll through the available gases until Hy is flashing. Press 
Enter twice to select Hy and confirm the selection. 

Step 2: Disable Power Up Test 
Press the Next button until “Con” (Configuration Menu) is displayed. Press Enter. 
Press Next until “PUt” is displayed. Press Enter. If the display reads “On”, then 
press Next until the display reads “OFF”. Press Enter to confirm the change and 
Enter again to return to “PUt" in the Con menu. 

Step 3: Alarm Relay Configuration 
The factor default sets the alarm relay to Normally Open (NO). This must be 
changed to Normally Closed (NC) for the system to operate properly. 
 

To select the Alarm Relay Configuration, press the Next button while in the Con 
menu until “Arc” is displayed. Press the Enter button. Press the Next button until 
the display changes from “nO” (normally open) to “nC” (normally closed). Press 
Enter to confirm the change and Enter again to return to “Arc” in the Con menu. 
 

Press Next until “End” is displayed and then press Enter to return to normal 
operation. 
 

This reconfiguration is only required to be done once. 
 

Verify that all settings in the sensor have been set correctly. 
 

Note:  At the completion of all the tests in section 7.3.1, verify that the Hydrogen 
Alarm Output is closed circuit. If it remains Open Circuit, recheck the 
configuration settings of the hydrogen sensor to be certain that the alarm relay 
has been set to “nC” (Normally Closed). 
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