tycao

Thermal Controls

Raychemr E¥ DigiTrace TRACER




tyco

What is Heat Tracing?

« Supplemental Heat
used to maintain
temperature of non-
flowing fluids by
replacing the heat
lost through thermal
Insulation on pipes,
vessels and
associated T ambient
equipment

/




tyco How Heat-Tracing Is desi

Thermal Controls

to work.

The heating cable only
maintains the temperature
of stagnant fluid by

replacing the heat lost Ambient Heat Loss
through the thermal temperature
insulation.

Heating cable
power output

Pipe size (D)

Insulation
thickness
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Heat-Tracing Technologies

¢ Self-Regulating

¢ Constant Wattage % =
¢ Skin Effect Heating -

¢ Steam
¢ Hot Water W'i
¢ Heat Transfer Fluids v ® e ]
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= | YPES Of Electrical Heating

¢ Series or
Constant Wattage

¢ Parallel or Self-
Reqgulating % =
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What is Cross linking?

¢ Radiation Cross-linking is the introduction of new bonds into
polymer molecules by electron radiation

¢ Changes the properties of the material

¢ Improved resistance to:
¢ Heat
¢ Chemicals
° Etc. Raychem
stands for

Crosslinking through radiation chemistry ~Radiation Chemistry

Figure 1 Figure 2



tyco

Self-Regulating Technology

At low temperatures there are many conductive
paths, allowing higher level of current to flow
between the bus wires.

At high temperature the =y \
polymer expands, reducing

the number of paths —
thereby reducing the power
output of the cable
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=were Self Regulating Heating Cable

® Nickel Plated Copper Bus Wires — carries current to heater core

¢ Self Regulating Conductive Core - heater

¢ Polyolefin wrap - insulation

¢ Aluminum Foil Wrap — heater core protective layer (Plasticizer barrier)

¢ Tinned Copper Braid — ground wire for circuit and mechanical protection

¢ Protective Outer Jacket — protect heater cable from abuse



The Conductive polymer heating core regulates its power output in response to
the pipe temperature along its entire length.

Heater core output is inversely related to the pipe temperature
Cable can be overlapped
No overheating or burnouts

No thermostats required
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Self-requlating heating cables are polymer-core heating cables
which have inherent capability to inversely vary their power output
In response to an increase or decrease in the actual temperature in
their immmediate vicinity.
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Power output varies with Power
temperature

as pipe or surface
temperature increases, power
output decreases

The right amount of heat is
supplied to the application Temperature

cold sections of the pipe or
surface get more heat input

warm sections of the pipe or
surface get less heat input




RayClic-T

RayClic-PC
RayClic-E
- Included with

RayClic-PS Connection Kits

RayClic-S Lighted End Seal
RayClic-PT

FTC-HST
FTC-P

Raychenr bl
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High Reliability
¢ Cannot burn itself out, can be overlapped, better
Impact resistance

Easy to design

¢ Parallel circuit, cut to length

® No redesign on field changes
Low installed and operating cost
¢ Easy to tee, splice, repair and install
Saves Energy

Rugged

High start up current is a disadvantage
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System developed by Raychem in 1976.

HWAT stands for Hot Water Ambient
Temperature

Installed in more than 300,000 buildings

More than 2,500,000 feet of HWAT cable
Installed every year

More successful in Europe due to a greater
focus on water and energy conservation
which is only a recent trend in North America
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Ohio State University Stadium
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Dolphin & Swan Hotels — Walt Disney World
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Seaport & World Trade Center Hotel — Boston, MA
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Hyatt Hotel Downtown — Denver, CO
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Bob Evans Restaurants - Nationwide
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¢ Boston Market - Nationwide
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¢ City Spire Tower — New York City
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¢ 60 Wall Street — New York City
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Fred Hutchinson Cancer Research Center —
Seattle, WA
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Ohio State University Medical Center -Columbus, OH
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DeKalb County Jail — Atlanta, GA
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Trumbull County Jail — Warren, OH
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New Albany High School — New Albany, OH

30



West Muskingum High School - Zanesville, OH
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Minneapolis Convention Center — Minneapolis, MN
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Jacob Javits Convention Center — New York
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Delivery Time in Seconds
Fixture Flow Rate 0.5 GPM 1.5 GPM 25GPM 4.0 GPM
Piping Length Pipe Size 10 Feet P5 Feet 10 Feet P5 Feet | O Feet 25 Feet 10 Feet 25 Feet
Copper 1/2" 25 63 8 21 5 13 3 8
Copper 3/4" 48 119 16 40 10 24 6 15
Steel Pipe Schd 40 1/2" 63 157 21 52 13 31 8 20
Steel Pipe Schd 40 3/4" 91 228 30 76 18 46 11 28
CPVC Schd 40 1/2" 64 159 21 53 13 32 8 20
CPVC Schd 40 3/4" 95 238 32 79 19 48 12 30
1-10
Acceptable Performance seconds
11-30
Marginal Performance seconds
31+
Unacceptable Performance seconds
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Hot Water System — Recirculated Distribution System
Heat Source = water heater
Distribution System = pipes
Fixture = faucet

Pump Main Distribution Line
. ’, - —
A
} } \
*
>Dead Leg
Water Heater
< ‘ <
Fixture 1 Fixture 2 Fixture 3
PUMp Return Line



Recirculation System with dead legs to fixtures

Main Distribution Line

= = =

N \ \
?/411
10 | i
4 s A
V >25’

Fixture 1
Water Heater .5 gpm

25’
> Dead Leg

iio 2

Fixture 2 Fixture 3
1 o 5gpm 2.5 gpm
Return Line




Recirculate to the fixtures — adds pipe, valves, heat loss & complication

Main Distribution Line

— A .
O O O
|t N%
A A Balancipg Valves
-
Fixture 1
Water Heater
- -
Fixture 2 Fixture 3
Return Line 37




Hot Water System — Non-Recirculated Distribution System
Heat Source = water heater
Distribution System = pipes
Fixture = faucet

Main Distribution Line

T >Branch

! | | Distribution Line

Water Heater

a&@ @@= ‘

Fixture 1 Fixture 2 Fixture 3
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How do you use electrical heat tracing for hot water
temperature maintenance?




Wate
Heater

Temperature drop down recirculation loop

Recirculation
Pump
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Uniform temperature throughout system

Heating Cable
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Combined re-circulation and electric heat-tracing s

ystem
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Heat lost through
the insulation

Water provided from
Water Heater

Air at 70F

Pipe

Insulation
HWAT heating cable

Heat provided by HWAT heating cable
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Temperature Application

105F Hospitals, Nursing Homes
115F Schools, Prisons

125F Hotels, Apartments, Offices
140F Kitchens, Laundries

125F Residential

44



- 105F
R

G2 - 115°F —

Y2 - 125F v

R2 - 140+ —

Y2 or R2

R2
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Why is this a
good HWAT
application?
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No horizontal
return piping

No booster
pumps or
booster
heaters

No balancing

Reduced
supply piping
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HWAT Heating cable

Correct thermal insulation
schedule

HWAT-ECO Controller
RayClic Connection system
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Copper pipe size (in) IPS insulation size (in)  Insulation thickness (in)

Yo Ya Yo
Ya 1 1

1 1Y4 1
1Y4 1% 1Y
1Y 1Y 1Y
2 2 2
2%> 2Y> 2%
3 3 3

Insulation thickness matches pipe diameter for equal heat loss

Pipes 1% and smaller require oversized insulation to allow room
for the heating cable

For pipes 3” and larger, 1/3 the thickness of insulation can be

used with 2 runs of heating cable 45



Flexible temperature control
Insulation schedule

Energy savings

9 pre-defined programs
Heat-up cycle

Alarm events

Water heater sensor

BMS interface

Master/slave function
Power correction factor
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Water heater temperature too
low

Water heater temperature too
high (Y2 > 150F, R2 > 185F)

Loss of power — relay closes

Internal controller temperature
too high (> 185F)

Master/slave error
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Control up to eight
additional
controllers

RS-485
connection
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¢ Saves energy
® Provides heat cycle capability
® Flexible water temperature settings

Lbkds R
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Raise the water temperature
of stagnant pipes

Determine the amount of time
required to reach a desired
maintain temperature

Program the number of hours
required

Allow time to cool down
before hot water usage
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Perceived as new technology

Not the normal system, and most people do
not like change
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Design advantages with HWAT temperature
maintenance for a efficient hot water distribution
system:

Provide adequate amounts of hot water at the prescribed
temperature to all fixtures & equipment at all times.

HWAT trace all the way to the plumbing fixture provides hot
water to all fixtures at all times.
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A system that performs its function safely

HWAT system monitors the hot water source and sends an
alarm signal to the building management system.
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The utilization of an economical heat source
HWAT requires no re-heating of the hot water.

HWAT improves the efficiency of a condensing hot water
heater.
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A cost effective & durable installation
HWAT heating cable is less expensive than the copper return
line.
The rugged construction withstands the jobsite abuse.
Can be used with Plastic Pipes

The heating cable has a 40 year life rating.
End of life is defined <3F temperature drop

59



A economical operating system with reasonable
maintenance

HWAT conserves energy and water
HWAT system has no maintenance.
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Conform with the regulations of the authority having
jurisdiction
HWAT conforms to the following plumbing codes:

Uniform Plumbing Code- UPC
International Plumbing Code- IPC

HWAT complies to the following energy code:
California Energy Code (CEC) Title 24
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Water in 10’ of 22" pipe =
0.1 gallons

Water in 40’ of 34" pipe =
0.9 gallons

Water between fixture and

recirculation loop =
1.0 gallons

If this fixture is used 5 times
per day, the annual water
waste would be 1,825
gallons per year!
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Program to calculate:
Recirculation Vs. Heat-trace
Installed and operating cost.

Energy savings and water
waste.
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ACCS-30 System:

The DigiTrace® ACCS-30 Advanced Commercial Control System is a state of the art, multi-circuit

electronic control and monitoring system for commercial hot water temperature maintenance, pipe freeze

protection, greasy waste and fuel oil flow maintenance, freezer frost heave prevention and floor heating
applications.

ACCS-UIT: Touch Screen User Interface in a NEMA-12 enclosure with signal light.

ACCS-PCM-5: 5-circuit Modular power control panel with ground-fault in a NEMA 1
enclosure.

RMM2: Remote temperature monitoring module for up to 8 RTD’s.
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Controls up to 52 ACCS-PCM-5 control panels and 16 RMM2 modules, associated to up to
260 heating cable circuits and 388 RTD inputs via RS-485 network.

Provides adjustable ground-fault protection for each circuit.

Provides the following alarm features per control point. - High/low temperature
» Ground fault (Alarm and trip)
* Relay Failure
* RTD failure
» Communication failure
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The DigiTrace ACCS-30 User Interface Terminals has a 5 % in x 3 % in touch-screen LCD color display.

The Display is mounted on a NEMA 12 enclosure with wiring terminals and alarm signal light.
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A 24/7 Scheduler is
provided to program
weekly set-points to fit
the application
behavior profile.

Available for:

Hot water temperature
maintenance

Greasy Waste flow
maintenance

Floor heating
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Manage the circuit database on external PC.
Transfer database by: USB, RS-485 or Ethernet IP link.
Free download from www.Tycothermal.com
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The ACCS-30 Program Configurator provides a hard copy system printout for
commissioning and records.
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