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EWA SYSTEM PLANNING GUIDE

I.  The Rationale for Developing the EARLY WARNING ALARM (EWA) System:  DP Protection
The Hydro-Temp, Inc. EWA System was developed to protect data processing operations from environmental hazards.  However, it was soon proven effective in protecting other critical faculties and environmentally sensitive areas.  Water and climatic damage are the leading causes of computer downtime and building damage.  In certain computer installations, planners see it as the leading hazard-ahead of fire and malicious acts.  The National Insurance Institute reports that 35 percent of data center insurance claims are as a result of water damage, three times more than claims for fire related damage.  This is true for other type facilities, as well.  The EWA System has the capability and flexibility required by those facilities, regardless of their size and sophistication.  Site and facilities planners can depend on the EWA System to do its job, protecting their precious facilities, valuables and equipment from water and climatic hazards-around the clock.

WHAT A BASIC EWA SYSTEM DOES:

SYMBOL 183 \f "Symbol" \s 12 \h
Detects water leaks or intrusion and climatic changes.

SYMBOL 183 \f "Symbol" \s 12 \h
Provides an early warning when a leak or climatic problem occurs.

SYMBOL 183 \f "Symbol" \s 12 \h
Identifies where the problem is.

SYMBOL 183 \f "Symbol" \s 12 \h
Provides output capabilities for remote alarming, graphic annunciation, computer or building management interfacing and corrective control functions.

II.  Other EWA Applications (See Exhibit B, “EWA Applications” for a more complete listing of applications,)
Condominiums and multistory buildings (mechanical rooms, penthouse equipment rooms, water & sewer mains)

Computer, Control, UPS and battery rooms

Museums, collections and galleries, record storage and archives

Telephone control, communications, and switching facilities

Water-cooled computers and electrical equipment

Heating, ventilating and air conditioning (HVAC) systems

Microwave relay stations

Cable trays and tunnels

Ships and other marine applications

Industrial, commercial and institutional applications

III.  EWA Water (aqueous liquids) and Climatic Detectors and Their Uses:
A.  Liquid Detector Tape - Model B-11: The liquid detector tape (warranty - 3 years) is used to detect aqueous liquids, including de-ionized water, glycol, acid, etc.  The lineal leak detector tape is used:  (1) to protect buildings, equipment and facilities against water intrusion (or other aqueous liquids) and; (2) to detect leakage from pipelines or vessels.  Normally 6-8 drops of water will trigger an early warning. However, our EPC series control units allow alarm level, or sensitivity adjustment, for each zone or input.  The important consideration is that we detect the problem at the leak stage, rather than the broken pipe or container stage in order to prevent the flood or disaster.  The EWA System control instruments are designed to simultaneously monitor zones of detector tape along with other devices.  It is not recommended that another manufacturer’s equipment be used to monitor the liquid detection tape.  The following are important considerations for using Liquid Detection Tape as opposed to using other types of detectors such as cable or spot detectors.
1.  Construction and profile of the Detector Tape: Because of the necessity for durability, it goes without saying that construction of the detector has to be a primary consideration.  Our B-11 Liquid Detector Tape can withstand “axial tension” load of 322 lbs.  The tape is constructed of rugged, specially woven polyester with two type 302 stainless steel detector wires tightly woven into it.  However, if we place the tape in “harms way,” the ultimate tensile load is of little use.  Thus other considerations come into play, which improve or enhance the durability of the tape.  Those considerations are as follows:
a.  Method of installation - Our method of installation, which is explained in more detail later, actually helps in many ways to improve not only the durability but also the performance of the detector.  The entire surface of the flat detector tape is glued to the floor or surface using a thin film of approved adhesive or glue.  This process holds the detector tape firmly to the floor or surface; thus, stress to the tape is not a factor.  Being held flush to the floor enables it to detect even a thin film of a leaking liquid along its entire length.  Detection “Cables,” used by some competitive companies, are only clipped to the floor or surface using cable clips 4 - 12 feet apart.  Most detector cables are quite rigid and do not lay flat to the surface.  Therefore, sections of the cabling which rise off the floor, forming a “bridge,” allow water to flow under it undetected.  The cable clips and connectors hold the cable off the floor forming “bridges.”  Unlike our detector tape, cables can’t be glued to the floor.  The glue would interfere with the detection of a liquid or would “contaminate” the cable.

b.  Detector profile - This is an important consideration due to possible damage to detectors.  High profile cable are easily snagged and may become damaged from heavy cables being dragged over them, or lying on top of them.  Cable detectors are frequently damaged when stepped on.  Since our detector tape has a very low profile surface (less than .75mm) and is glued along its entire bottom surface, it is not easily snagged or damaged by heavy cables being dragged over it.  Damage to our detector tape is rare.  Stepping on the Liquid Detector Tape will not damage it unless it is placed such that it is walked on day in and day out. When damage does occur, repair is simple and economical.  The tape may simply be cut and spliced.  Conversely, cable repair will require replacement of fifty to one hundred feet at $6.00 to $8.00 per foot, plus labor.

c.  Detector tape construction: Our durable detector tape is specially woven for two major purposes, durability and wicking.  This special weave prevents our approved installation adhesive from penetrating the weave, which could prevent detection.  The weave enhances detection such that a small amount of liquid is wicked rapidly to the detector sensors allowing for early warning of an impending problem, PREVENTING the DISASTER.  Since the material is non-absorbent it, dries in just a few minutes and is ready for reuse.  The high quality type 302 stainless steel detector sensor are very durable and resists deterioration due to chemicals, etc.  In addition, we have eliminated any occurrence of electrolysis.  Our B-11 Liquid Detection Tape is warranted for three years, no questions asked.

2.  Detector Tape Layout Methods: Typically the Liquid Detection Tape is applied to ceilings, walls, floors and sub-floors to provide a “protective envelope” or zone around the object(s) being protected.  As few as 1 or as many as 32 zones can be designed and monitored using our EPC-50/32 Control Unit.  Additional zones (more than 32) would require additional control(s).  The Liquid Detection Tape may be applied in several other ways:
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In plenums such as under the raised floor of a computer room
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Inside equipment
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Along pipelines
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On ventilation ducts

SYMBOL 183 \f "Symbol" \s 12 \h
Under the roof or beneath skylights

SYMBOL 183 \f "Symbol" \s 12 \h
Cable trays, tunnels or raceways, etc.

Because of the critical nature of the facility to be protected, a major consideration in tape layout is redundancy.  Redundancy allows for detection, even in the event one zone may already be in a “fault” or “alarm” condition, by having other (redundant) zones in close proximity that will detect the leak.  Redundancy in the computer room is extremely important.  The layout designs below will illustrate how this may be accomplished.

a.  Grid Layout: Used to detect intrusion of water (or other aqueous liquids) into the area or sub-floor under a computer room raised floor, the tape is normally, applied directly to concrete.  A preferred method that offers the most complete coverage is to apply a band of tape around the entire sub-floor perimeter of the computer room and within 6 - 12 inches of the wall. Then apply parallel bands of tape on 5, 10 or 15-foot centers across the entire length and breadth of the area(s) to be protected.  Each parallel band would be considered a zone.  (See Figure 1).  When using the “grid” method, 200 plus feet per zone is not uncommon.  These zones of tape are then connected to the EWA control instrument.
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           FIGURE 1 GRID LAYOUT
  The “grid” design, even though more costly initially, may save time and expense over the long haul.  Once the grid system is installed you don't have to remember to change the leak detection system each time a pipe, air handler or water-cooled mainframe computer is added or moved.  Alarms annunciated are plotted on an X, Y map of the protected area or facility or displayed using a graphic anunciator.  The perimeter zones are used to detect water intrusion into the under floor area from likely sources of leakage such as air conditioning or process coolant lines, drain lines, humidifier supply lines or water pipes.  Intrusion from adjacent bathrooms or other areas of a building is detected.

b.  Surrounding the potential leak source layout: This second method of applying the tape also involves designing independent areas or zones of protection within a facility or room (computer room, clean room, control room, etc.) as follows: 
1.  Apply Liquid Detection Tape on the floor 6 - 12” from walls, around entire perimeter.  Each perimeter zone should be easily identified and capable of being visually checked.

2. Form a “tape barrier” to the sub-floor around air conditioning and water cooled units, humidifiers, water/liquid piping, water cooled equipment, boilers, storage tanks, etc.  Each known source of a potential leak should be a separate zone.  A suggested technique for piping raised off the floor is to install the tape on the sub-floor running parallel to the piping to be monitored for leaks.  If several pipe runs are involved, individual zones of tape should be used, connected to the inputs of the EWA System control unit.

3. Provide detection for specific water hazards in adjoining rooms if at all practical.  Be sure to zone separately.  Detect problems before they reach equipment.  Again, this includes the floor, drains, sumps, ceiling, attic, etc., above the computer room or hazards on the same floor but away from the computer room, such as water mains which are common sources of computer room flooding.

4. Keep zones small enough (usually 25 - 100' of tape per zone) so that small leaks can be quickly detected and the source of the leak is easily identified.  Tape should not be placed within 4 feet of air handling units.  (See Figure 2).
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FIGURE 2 SURROUND THE SOURCE LAYOUT

c.   Piping layout (non-sub-floor applications): One rule of thumb for pipe layout, such as sprinkler piping in a warehouse, is: up to 1,000 feet of tape may be used per zone or loop if the tape is visible and not hidden as in the sub-floor of a computer room.  If the tape is visible, when an alarm occurs, one can merely walk the length of the zone observing the detector to determine at which point the leak is located.  There are two methods to apply the tape in these cases, straight run and serpentine.  The straight run is simply applying the tape straight down the entire length of a pipe run.  The serpentine method entails defining an area of detection (or zone) say 25' x 25'.  Then apply the Liquid Detection Tape to all piping in that area - down one pipe run to the far edge of the zone, jump over to the next pipe and run the tape back and so on - serpentine layout.  (See Figure 3). Using this method the entire warehouse or facility piping is set up in square or rectangular shaped zones.

If the piping is elevated, above a ceiling or high up as in a warehouse, the tape will normally be strapped to the bottom of horizontal sections of pipelines.  On vertical or near-vertical sections of pipelines, the detector tape will be applied in connected rings several inches apart, or wound around the pipe in a bias or spiral fashion.  In all cases, the intent is to place the tape in the path of any liquid should a leak occur in the pipe.  (See Figure 4).
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            FIGURE 3 PIPE LAYOUT - SERPENTINE
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 FIGURE 4 VERTICAL & HORIZONTAL PIPE LAYOUT
3.  Installation: Because liquid leak detection using a lineal detector tape may be new to you, the following points may be helpful in planning tape installation:
a.  The B-11 Liquid Detector Tape is 1 1/8 inches wide, .5mm thick and has two stainless steel wires woven into the fabric called detectors.  The B-11 is available in rolls of 250 feet and is cut to the desired length during installation.  Monitored by a Hydro-Temp control instrument, the B-11 tape will provide an alarm when in contact with several drops of conductive liquid.  High humidity should normally not cause an alarm, unless it results in condensation dripping on the tape surface or condensation present on a pipe to which the tape is applied.  However, each zone's sensitivity level is adjustable through the operator keypad on the EWA System control unit.

b.  The method used to fasten the tape depends upon the requirements of the individual project.  When applying to a surface such as concrete, the most popular method is to press the tape firmly onto a continuous film of approved adhesive or glue.  Again, gluing the detector tape to the floor has several advantages over the “clipping” method used for cable system.  When properly glued to the floor the tape lies flat on the floor to avoid “bridging”,  (Bridging occurs when the detector lifts off the floor allowing water to run under the detector without detection), avoids migration or moving out of place when computer or other cables are dragged over the detectors and; avoids damage to the detector.  Because the liquid detector tape is flat (.75 mm high) it will not be affected if someone steps on it or lays something on it periodically.

c.  When applying the B-11 directly to the piping, the tape is simply strapped to the pipe.

d.  Regardless of the method used to fasten the tape, care should be taken to prevent the wire detectors in the tape from coming into contact with any electrically conductive material causing a “fault” condition.  These methods are further described in the “Detectors Installation and Technical Manual.”  Anything used in applying the tape, which interferes with the wicking capability of the fabric, may adversely affect the detector's function.

e.  Tape should not be installed on or under piping or equipment upon which condensation may form then drip on to the tape causing an alarm.

f.  The tape should not be installed directly under an air-handling unit, but around the unit.

g.  In the sub-floor of a computer room the tape should be installed after the raised floor pedestals, conduit and piping are installed and the sub-floor cleaned and sealed.

4.  Contamination: One of the major problems with lineal leak detectors is “contamination”, resulting in false or nuisance alarms or the inability to reset the system after an alarm.  The construction of the B-11 Liquid Detector Tape avoids contamination.  But if and when it does occur the corrective procedure is very simple.  Just wipe the tape with a damp cloth and a small amount of mild detergent and you are back in operation.  Cable systems, because of their construction, often trap contamination such as mop water, glycol, dust, etc.  A flat tightly woven tape traps little.

5.  Lineal vs. Spot Detection: Spot detection has its place.  But, where a lineal detector can be used the spot detector has no place.  The fact is water or liquids must make its way to the “spot” the detector is protecting.  Because the lineal detector (B-11) is used to surround the source of the leak, there is no escape for the liquid.  The chances of the liquid reaching the spot detector are far less, except when a lot of water has leaked in the area.  The object is to avoid the “lot of liquid” condition in order to avoid costly damage, shut down, clean up of large areas or flooded rooms, etc.  PREVENT THE FLOOD/DISASTER. 
B.  Level Detector (N-2): A level detector is used where small amounts of liquids (water) may be permissible but where it is desirable to monitor any change in liquid levels.  Typical applications are drains, sump areas, fan rooms, sump pits, floor drains, channels, and basements or cellars.  Level detectors are also used to prevent overflow from catch basins, drain pans and the like.  HVAC applications are numerous.  The level detector can actually be dropped down a drain in order to detect water backing up the drain, before it reaches the surface. Where continuous monitoring of rising liquid levels is desired, a series of detectors fixed at pre-established levels may be used. (See Figure 5).
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FIGURE 5 N-2 LEVEL/SPOT DETECTOR

C.  Spot Detector (N-2F): This low-profile spot detector is used where concentrated or localized water problems are possible.  It is used where installation of tape may be inappropriate, or difficult.  Potential uses include condensate pans under air-handlers or humidity control equipment, beneath freezers or coil units, small areas where early warning of small water leaks are not critical or as a redundant detector used in conjunction with other detectors.  (See Figure 6).




FIGURE 6 N-2F SPOT DETECTOR

D.  Humidity Sensor (HS-3): Monitoring both high and low humidity are important in critical areas such as computer rooms, libraries, archives, museums, critical process and manufacturing areas.  If air circulation is normal, one detector should be provided in each 900 square feet of space and within 45 feet of the object(s) being protected.  High and low alarm set points are programmed into the EPC Control Unit using the keypad on the face of the control.  For best operation, the HS-3 should not be installed near existing humidistats or directly in the airflow from a humidifier.

E.  Temperature Detector (TS-1): For best performance, temperature detectors normally should not be installed near other thermostats or directly in front of supply air registers.  As with the humidity detectors, if air circulation is normal, one detector should be provided in each 900 square feet of area and within 45 feet of the object(s) being protected.  High and low alarm set points are user programmed into the EPC Control Unit.  In a typical installation where both increasing and decreasing levels of humidity and temperature are to be monitored, humidity and temperature detectors are wall mounted at a convenient level.  The likelihood of damage by traffic or movement of equipment within the room should be considered when locating the detectors.

F.  Other Detectors or Sensors: Resistance, thermister and process variable inputs/devices, other than those discussed above, can easily be connected to and monitored by EWA System control instruments.  With the EWA System control instrument used as a multi-purpose control and annunciator panel, security devices including any of the following may be used: magnetic contacts, motion and magnetic detectors, switch mats, ribbon switches, heat sensors, fire and smoke detectors, and a variety of intruder, climate and other alarm devices or sensors.  Please note: With the EWA System, all normally open contact detectors are supervised by installing an end-of-line resistor.  Any break in continuity is indicated by a “FAULT” (or trouble) signal at the control unit.  Hydro-Temp, Inc. should be contacted if any questions arise regarding a particular detector's compatibility with any EWA System control instrument.

IV.  EPC-50/32 Control Unit

When considering leak detection, one must consider a control unit that will allow the flexibility to meet the needs of the particular application in mind.  The EWA System EPC-50/32 is a control unit that has been developed based upon over twenty years experience in the leak detection business. The EPC-50/32 can monitor up to 32 zones or inputs.  These direct wired zones/inputs can be used for leak detection and other devices as explained previously.

Earlier we discussed redundancy as one of the most important considerations when designing a leak detection system.  The EPC-50/32 accommodates direct wired zones or inputs.  Many systems claim to be “zone” type systems but only provide multiple points of protection along a single cable run.  Truthfully, these systems are “multi-point uni-zone” systems.  That is, if at one point a leak is detected, the control unit annunciates a “zone” indication.  The problem with this approach is that many of these systems cannot give “subsequent alarms” for the event of another leak occurring in other zones, or, annunciating that the original leak is rapidly progressing and could develop into disastrous proportions.  Therefore, redundancy is not accommodated and these systems, however expensive, actually provide only limited capability or protection.  Additionally, if a break in the main trunk cable occurs, the “continuity” or fault indication is annunciated on the control unit.  In that event, the entire system is rendered incapable of detection of a leak until the continuity or fault has been corrected.  With some systems, the location of the break is not given and one must “scout it out” through a time consuming and costly process to say nothing of what could happen in the meantime if a serious leak were to occur.

Another problem exists with many systems that give” by-foot” readout of the “location” of the water leak.  One company even claims that they can “pinpoint” the location of the water leak.  This will be explained further in 

paragraph  V. “The Zoned System vs. Serpentine with By-Foot Readout.”

The EWA System is a true zone system.  That is, each zone is independent one from the other.  Each zone or input (or zones) is annunciated when an “alarm” or “fault” or multiple alarms or faults conditions occur.  The following will give you more insight as to the capability of our EPC-50/32 Control Unit and how we avoid the problems discussed previously.

A.  Independent Wired Zones or Inputs: The EPC-50/32 Control Unit can monitor 1-32 independently wire zones or inputs.  Independent zoning provides the ultimate redundant capability.  A 2-conductor signal wire to the control unit independently connects each zone.  This approach is more costly in wire and labor time, but many designers and users prefer this because of the degree of independence of one zone from the other.

B.  Multiple Device Monitoring: Economy is a prime consideration for the design of a leak detection and environmental monitoring system.  Our EPC-50/32 provides economy through the capability to simultaneously monitor many different types of devices including leak detection tape, spot, level, temperature and humidity detectors, door contacts and so on.  A detector (input) or zone (leak detector) may be as far away as 1,000 or more feet from the control unit.  Beyond 1,000 feet Hydro-Temp should be consulted for proper wire usage.

C.  Sensitivity Adjustment (avoid nuisance alarms): Sensitivity of water or liquid detectors has been a major concern over the years and has caused much frustration on the part of the engineers, installers and users of these systems.  Most systems that provide sensitivity adjustment do not have the capability to adjust specific areas or zones, but not affect other zones.  In this case, the entire system must be de-sensitized to prevent nuisance alarms this rendering it less capable of providing the level of protection desired - system wide.

The EPC-50/32 allows one to adjust the sensitivity of each leak detection zone independent of all others.  For example: if one zone is located in an area which seems to have more moisture than another, the operator may, using the keypad on the EPC-50/32 control unit, adjust the sensitivity of that zone in order to avoid nuisance alarms.  Detection capability is not affected by proper adjustment while nuisance alarms are avoided.

Through many years of experienced we have learned the relationship among three important factors that few of our competitors fail to understand.  Those relationships involve:  (1) the ambient condition of the area or zone of protection; (2) the liquid to be detected and (3) the resistivity of that liquid.  This knowledge has allowed us to incorporate into our EPC-50/32 microprocessor, an non-lineal “hydrohm” scale which will allow for the simple sensitivity adjustment(s) required for a particular application and/or area (zone) to be adequately protected, and without problems.  Even de-ionized water can be detected.

D. Outputs: The EPC-50/32 includes two RS-232 outputs.  One for interfacing with a logging printer, building management system, for modem operation, etc., and the other is used for form C, by-zone, relay outputs using our optional EPC-RI8 Relay Interface.  Common form C relay outputs for ALARM, FAULT, and HORN are standard features.

E.  Stand Alone System: Another advantage to the EPC-50/32 is that this is a stand-alone system.  It is not a part of another control, i.e., air conditioner or air handling unit, fire alarm system, etc., such that if the control function of one of these devices fail, the leak detection system would be rendered useless as well.  The stand-alone system is the best approach for prevention of such a critical potential disaster such as could result in the event of a water leak or broken pipe.  The EPC-50/32 provides for 36 hours battery back up (optional) and has a variety of output capabilities in order to annunciate an alarm condition.

F.  Mounting: The EPC-50/32 control unit normally should be mounted on a wall in a clean, conspicuous location. This may be adjacent to an existing or planned fire or burglar control panel or at a guard station or reception area within the building.

V.  The Zoned system v. Serpentine with By-Foot Readout.  (Lineal Leak Detection)
One of the many advantages one has when using the EWA System is the ability to design a lineal leak detection system and protect by “zone”.  As mentioned before, a zone usually covers a small area around the potential source of water, such as around an air-handling unit, water cooled mainframe computer or parallel to pipe runs.  The advantage of our zoned system is that water does not escape the square or rectangular zone as shown in Figure 2, page 4, and Figure 7, page 9.  

Conversely, if the serpentine method is used (the method used when applying most cable systems), water can actually flow parallel to the cable (detector) for some distance before coming into contact with the cable.  In the sub-floor of a computer room many obstacles lay between the source and the detector such as conduit, cabling, hoses, etc., which can channel the water away from the detector causing false location readings.  (See Figure 7).
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FIGURE 7 ZONING vs. SERPENTINE

The degree of accuracy for most cable systems is no greater than 1%.  Therefore, if the detection cable is serpentined around a computer room sub-floor, to a total cable length of 1,000 feet, the “pinpoint” accuracy is +/- 10 feet.  That means that the actual point of contact with the cable may be anywhere along a 20' length or spread  (See Figure 8).  As you can now see, this approach is often not that accurate and is a very expensive process.  With the recommended EWA detector tape, layout by zone approach, these problems do not exist.  There is no escape for the leaking liquid.  We are assured of a zone indication in close proximity to the source of the leak.  Most designs are such that the end and sides of a zone are no more than 10 - 15 feet from the center of that zone.
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FIGURE 8  “PINPOINT” ACCURACY

VI.  Site Inspection and System Planning
In most cases, it is first necessary to decide upon the (1) kind and (2) degree of protection required.  Planning may involve these considerations:

A.  Location of central control instrument.  (See Section IV).  Important factors are accessibility, visibility, environmental control, and protection from accidental damage and from tampering.

B.  How the control instrument is to be powered.  EPC control units require 115 VAC power outlet for the EPC-TR 110/12VAC transformer (UL listed).  Backup power is available for the EPC Control Units, (36 hours - no additional cabinet required - the back-up battery fits into the control cabinet).

C.  Will remote location of LED's, lamps, or buzzers for alarm and/or “fault” (trouble) indications be required?  In operations with a high noise level or with a number of visual distractions, it may be desirable to provide an external buzzer and/or strobe near the control instrument.

D.  How will control output(s) be monitored?  A number of possibilities exist:

1.  Local monitoring only (by personnel, security guards, etc.).

2.  Central alarm station connection.

3.  Automatic telephone dialer (pre-recorded message or digital output).

4.  Computer readout.

5.  Building Management System (BMS).

E.  Is remote annunciation and/or logging of events required?

1.  Summary annunciation

2.  Graphic annunciation

3.  Logging printer

F.  Are automatic corrective measures desired in the system?  For example:

1.  Closing valves

2.  Starting or stopping equipment, i.e., blower, pump, shut off valve.

G.  Water problems: For existing operations, an on-site inspection of the premises is highly desirable.  The help of the building's engineer, manager or superintendent or consultant may be needed in locating pipelines and other potential sources of water damage as well as defining any considerations related to the building's HVAC system and/or water system to include the sprinkler system.  At this time site conditions are important.  Fit the proper detector to the existing conditions.  Hydro-Temp's EWA System provides a shopping list of control features and detectors to fit the needs of the facility.  This flexibility, if properly used, results in a high level of user satisfaction.
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