TP520 Features

Function:
2 Stage Heat & Cool

Switch Type:
SPDT/SPDT

Temperature Range:
30°to 110° F

Housing Material:

High Impact Plastic

H x W x D Without Coil:
OEm x wu\uw X Mw\m

Amps at 120/240v:
16/12 Ind 25A Resistive

Additional Features:
NEMA 4X Raintight
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TP500 thru TP525

Operating Instructions

Please read and save these ins!
yourself and others by observi"

Sh nee.
Retain instructions for future refere

:-ns. Read ca
ool ,-,,,o,,'::"t'." before attempting to assemble, install, operate o° '"a;"""' the product described. Protect
g all s 'on. Failure to comply with instructions could result In PErsonal injury andjor property damage!

Tempro " Line Voltage
Thermostats

Description

These Line Voltage Thermostats are qESIQHed for reliable use in heating, ventilating,
and refrigeration applications. A varuet): of m0d§|s offer a broad temperature range
between -30° and +120°F (-34° and +49°C) allowing for a wide range of heating,

ventilating, and refrigeration applications.

Models with metal enclosures are NEMA 1.and must be mounted in a dry environment
where they will not be exposed to rain or water spray. Models made with high strength
plastic enclosures are NEMA 4X rated, and may be mounted indoors or outdoors. These
models are protected from rain and may be washed down with a hose but must not be
exposed to standing water or be submerged. Models rated in accordance with NEC547

are suitable for use in agricultural buildings.

Model numbers and electrical ratings are found on the rating plate attached to

the thermostat.

Tempro Products is committed to significantly reducing and diverting waste. We
encourage owners of our controls to responsibly recycle their equipment when

it is no longer needed.

See the full range of Tempro Products @ http://www.temproducts.com.

General Safety Information
Disconnect all power
before installing or
servicing this product. If the power
disconnect is out of view, lock it in the
open position and tag it to prevent

unexpected restarting of power. Failure to
do so could result in fatal electric shock.

-

. Special attention must be given to any
grounding information on this product
and to other equipment associated with
its installation and use. To ensure a
proper ground, the grounding means
must be checked by a qualified
electrician.

. Be certain that the electrical ratings of
the thermostat conform to the power
source and the load(s) being controlled.
Loads that exceed the rating of the
thermostat should be handled with a
suitable rated relay or motor starter.

d d upon

[AWARNING ] i, thermostat as the

sole means of disconnecting power when

installing or servicing the product it is
controlling. Always disconnect power

at the main circuit breaker as described

above. Failure to do so could result

in fatal electric shock.

N
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3. This thermostat is intended ONLY for
permanent installation in accordance
with the United States National
Electrical Code (NEC), all applicable
local codes and ordinances, and all
sections of this manual. All wiring
should be done by a qualified
electrician, using copper wire only.

These thermostats
are intended for
general heating, ventilating, and
refrigeration ONLY. They must NOT be
used in potentially dangerous locations
such as flammable, explosive, chemical
laden areas or in wet atmospheres.

These thermostats

are designed for use
as operating controls only. Where an
operating control failure would result in
personal injury andor loss of property, it
is the responsibility of the installer to add
devices (safety, limit controls) or systems
(Sllp_ervisory alarm systems) that protect
against, or warn of control failure.

In cases where
personal injury
Or property damage may result from
malfunction of the thermostat, a backup
System must be used. Where critical or
high value products are maintained, an
4Pproved temperature limit should be
wired in series with this thermostat.

Printed in China

e

In less critical applications, a second
thermostat with alarm contacts may
be used for redundancy.

Installation
LOCATION

Mount this product 5 to 6 feet (1.5 to

1.8 m) above the floor so it will be
exposed to the average temperature

of the controlled space. Do not mount
control where it could be affected by
unusual heat or cold such as in sunlight
or beside equipment. Avoid locations near
a door, window or other opening. Do

not mount on an outside wall. When the
thermostat is mounted with coil pointed
down, it is protected from falling objects,
dirt, and debris.

MOUNTING - FIXED INSTALLATIONS
Four mounting holes for fixed installa-
tions are found in the back of the case.
On rough surfaces use the top mounting
holes only. When mounting this control
on uneven surfaces, when all four
mounting screws are tightened, the
housing may deform enough to affect
the thermostat calibration and operation.
Do not dent or deform
the sensor coil of
this control. A dent or deformation
will change the calibration and cause

the control to cycle at a temperature
lower than the knob setting.

MOUNTING; THERMOSTATS WHICH
ARE SUPPLIED WITH A CORD AND
SERIES PLUG

To reduce the risk

A CAUTION of electric shock, this
product has a grounding type plug that
has a third (grounding) pin. This plug
will only fit into a grounding type power
outlet. If the plug does not fit into the
outlet, contact a qualified electrician to
install the proper outlet. Do not change
the plug in any way.

Tempro



Installation (Continued)

Certain thermostats are supplieq With a
cord and series plug for €asy connection
to a 120V AC grounded rece
the thermostat near a 120v
receptacle with a ground pi
hanging wire included in the Package
Plug the male prongs into the fet&pta;le
and then plug the controlled equipment
into the female part of the plug. For pest
results do not locate the thermostat near
an exterior wall or window and away
from the discharge of the equipment.

If an extension cord is required use only
one with a grounded 3 Prong plug and
14 gage wire.

Do not allo
thermosra!v:ot::
placed on the floor where it could come
in contact with moisture, or be stepped

on. Doing so could result in a fatal
electric shock.

ptacle, Hang
three Prong
N using the

RAINTIGHT THERMOSTAT
INSTALLATION (TP506, TP508, TP509,
TP517, TP518, TP519, TP520 & TP520B)

These thermostats are designed for use

in wet or humid environments. They meet
NEMA 4X requirements when used with
approved watertight connectors (not
included).

To ensure water tightness, a UL listed
cord seal or conduit hub marked “4X"
should be tightened onto the conduit
before installing in the enclosure. A drip
loop must be used to prevent moisture
from entering the thermostat housing.
Make certain that all connectors are
securely tightened.

When reinstalling the cover, make sure

it is squarely positioned over the gasket.
Then uniformly tighten the screws, evenly
compressing the gasket to provide a
watertight seal. Do not overtighten.

MOUNTING - EXTENDABLE BULB
THERMOSTAT INSTALLATION

(TP504, TP505, TP506, TP513,

TP514, TP516, TP519 & TP520B)

These thermostat models have a

sensor bulb attached to the end of an
extendable capillary tube. The sensor

bulb on these units is designed to monitor

temperature remotely from the contro|
module.

When extending the sensor, avoig
bending or kinking the extendable
capillary tube, as this will affect the
accuracy of the unit. Make sure that
any excess tubing is coiled beneath
the thermostat control module,

©Kamal International
Bowling Green, KY 42101

The control module should '.:)e located in a
convenient place within a distance easily
reached by the thermostats’ extendable
sensing bulb.

care should be taken to install the

sensing bulb where it will sense the
average ambient temperature of the

area to be controlled.

For remote room installations, mount
the sensing bulb in a location where the
ambient air can easily circulate around
the sensing bulb. For cold room
installations, the sensing bulb may

also be mounted on the suction side of a
refrigerant line, and secured in position,

For duct installations, position the
sensing bulb where it is in the primary
air stream and avoid mounting the
sensing bulb close to hot pipes, cooling
coils, or other areas which may cause
an inaccurate reading.

For tank installations, the sensing

bulb can be inserted directly into the tank
fluid. Place the sensing bulb in a location
where the liquid will circulate around the
sensing bulb and where it is not affected
by extraneous temperatures. When
mounting in a tank:

e First drain the system.

e Then screw an approved boiler plug
into a pipe tapping (not supplied).

« Position a packing nut on the capillary
tubing of the sensing bulb.

« Slip the sensing bulb completely
through the boiler plug.

« Put the composition disc and slotted
brass washers on the capillary tubing.

« Slide the assembly into the boiler plug
and tighten the packing nut.

« Refill the system and check for leaks.

« Coil the excess capillary tubing, taking
care to avoid any crimps.

WIRING

IMPORTANT: All wiring should be

done in accordance with applicable
codes, ordinances and regulations. Use a
disconnect device and overload protection
to assure safe installation c.omp|ying with
local and national cc?d.es. Figures 1, 2 and
3 jllustrate typical wiring for control

of heating, cooling, refnggration, and
combination heating/cooling contro|
systems (use COPPer conductors only).

TP500 thru TP525

Letters R, B and Y (red, blue and
or of paint dots near
lors for some models

NOTE 1:
yellow) refer to col
terminals, or wire €O
(see Figure A).
NOTE 2: For high temp stage. For models
TP520 and TP520B the high temp stage
wires are black for cooling anq brown
for heating applications (see Figure B).

i o
L Red Dot or Wire (Power)
o | Blue Dot or Wire (Heat)
° ™~ Yellow Dot or Wire (Cool)
Adjust
knob
Figure A
Red Dot
or Wire 5 .
(Power) ump
Blue Dot High temp.
onWire o @ T switch
(Heat)™ o control
Low temp. — ) Nl Blue Dot
switch or Black
control Wire (Heat)
Yellow Dot Adjust '\ Yellow Dot
or Wire knob B
or Brown
(Cool) Wire (Cool)
Figure B
(C) Common
To heating

Power Supply
H—— ——= System

B open on
temp. rise

Figure 1 - Connection for a Typical
Heating Control Circuit

(C) Common

To fan motor or

P | s
OWerSURRY — refrigeration unit

H -——

Y close on

R k
temp. rise

NOTE: Terminal
B is not used on
SPDT models.

Adjust
knob

Figure 2 - Connection for a Typical
Refrigeration, Ventilation
or Cooling Control Circuit




Installation (Continved)
Vet fam o o
cooling system =

- -
{Q Common

HeIting aiste—
P oo

.-

Figure 3 - SPOT Thermostats in Control
of Heating and Ventilation
Systems

Figure 4 shows wiring for controlling

3 two-speed ventilating fan. When

the control element reaches the knob

SETUngs, the low temperature switch

starts the fan on low speed. If the

ambient temperature continues to rise,

Hhe high temperature switch supplies

Powsr to the high-speed motor winding.

(O Common
Power Supply

To fan motor

High speed

Low

(0 Comman
- -
Povier Supply fo fan motor
-

-
-
Momper L B To damper
maotor or e ond

Al fan maotor
low 1| 3 ~ -
Yho j
= \\‘ ] 3
~ See NOTE 2 &
Adiy
m'g: Figure B under

the WIRING
T section
Figure 5 _ Two-stage SPDT/SPOT
ats in Control of
a Single-speed Ventilating
Fan and Volume Increase
Damper Motor
SPDT/SPDT units can also be used to
control a combination heating and
Yentilating or cooling system, as shown
In Figure 6. A temperature increase to
the knob setting will turn off the heating
system when the Red-Blue contacts of
the low temperature switch break. An
increase in temperature of about 3°F will
turn on the fan or cooling system through
the Red-Black wire or Red dot, Yellow dot
contacts of the high temperature switch.

(C) Common

To heating

P |
g enSupply motor or system

s i

| = To ventilating
umper—

TP500 thru TP525

Fiaure 7 illustrates typical wiring for
SPOT/SPDT units for contral of two
heating stages As the ambient
temperature decreases to the knob
setting, the high temperature switch
will make Red-Brawn wire ar Blue dot,
Yellow dot contact, turning on the first
stage of heating. If the temperature
continues to drap (about 3°F) the low
temperature switch will make Red Blue

contact, turning on the second stage
of heating

(C) Commaon

To second
Power Supply stage heating

TP N -
e To first
AW stage
heating

Jumper

Low

temp Q) (‘;)

SN See NOTE 2 &
Adjust Figure B under
knob the WIRING
— section

Figure 7 - Two-stage SPDT/SPDT
Thermostats in Control of
a Two-stage Heating System

CHECKOUT PROCEDURE

Before leaving the installation, a complete
operating cycle should be observed

to ensure that all components are
functioning properly. Check for correct
operation in the following sequence:

\’\;\’;\\’a\ speed @ @‘ ;)yr;grc:‘llng 1. When thermostats are connected to
o~ = | % J o @, Refrigeration, Ventilating, or Cooling
L_fm/ |\ temp. @ @ Systems: Turn knob clockwise to a
——— : :
temo. @ \\See TR setting aboye ambient temperature.
Txrjob | Figure B under . \See NOTE 2 & Fan or Cooling System should be off.
‘ \_/ the WIRING Adjust Figure B under When knob is turned counterclockwise
. | ‘saction knob the WIRING (to lower temperature setting), the
Figure 4 - Two-stage SPDT/SPDT section fan or cooling system should turn on
1 1 - H -
m‘ ‘u'n Corlr:-;::'lg o:m Figure 6 m:"-s:age ::a:g?::‘ s approximately at the knob setting.
% Changeover in Control of
Figure 5 shows a typical SPDT/SPDT Heating and Cooling Systems
connection for 2 two-speed fan
application. The damper motor will RY high Temp. fall
be energized when the temperature closes r
reaches the knob setting. If the RB high
temperature continues to rise, the opens b
fan motor will be energized by the RY low m%e
high temperature switch. closes RY high
RB low 7 & b ~opens Low temp.
opens
RB high
Low closes
tage
Temp. setting a9 B
RY low L
fotizy_e g eenc (N
Temp. rise j RB low ——
closes
Figure B - Operational Sequence of Two-stage SPDT/sppy Then
©Kamal International
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Installation (COW"
2. When thermostats are connected
to a Heating device or system: Turn
knob clockwise above the ambjgnt
temperature; the heating unit should
be on. When knob is turned counter-
clockwise (to lower temperature
setting), the heating unit shoy|g turn
off approximately at the knob setting.
. Thermostats with SPDT/SPDT 2 Stage
switching: If connection is similar
to Figure 4, fan should start at
approximately ambient temperatyre
and should change to high speed, as
the knob is turned counterclockwise
to a lower temperature setting. |
wiring is similar to Figure 5, the damper
should open as the knob is turned
counterclockwise (to lower temperature
setting). The devices should actin
reverse sequence when the knob s
turned clockwise.

w

Models with NEMA1 enclosures are set at
the factory for the maximum temperature
scale setting. The maximum temperature
setting can be reduced by removing the
cover, slightly loosening the adjusting
screw adjacent to the adjust knob, and
moving the adjusting screw along the slot
to the desired maximum temperature.
Once this is done, retighten the adjusting
screw and replace the cover.

Operation

Figure 8, page 3 illustrates the operation
of thermostats with SPDT/SPDT 2 Stage
switching. On a temperature increase to
the knob setting, the circuit between R
and Y of the low stage switch (RYL) closes.
Simultaneously the circuit between R

and B (RBL) opens.

On a further increase in temperature

the high stage switch operates and closes
(RYH) while simultaneously opening
(RBH). The reverse sequencing takes

place with a decrease in temperature.

NOTE: No Replacement parts available.
Do not attempt any field repair,

Tempro Brand,

TPS00 thru Tps 5
noubleshoot_ing Chart

Possible Cause(s) Corrective Action

syn\plom
it eck wirin
cooling or fan 1. Improper wiring (f; Celg] .k = gl"

¢ 2 i nob to lower
does not operate 2. Knob set above ambient 2, Set

temperatyre temperature O SN

oling OFfan e o R A R MR BR R = 11 Checkwirln =
“Cooling or fan 1. Improper wiring 1. Che! ¢ gh‘ i
runs continuously 2. Knob set below ambient 2. Set knob to higher

temperature temperature

Improper wiring

“Check wiring 5

Systdln’o};ora(os in reverse =

Heating:

Heating unit
does not operate

1. Improper wiring 1. Check wiring
2. Knob set below ambient 2. Set knob to higher

temperature atemperatUre .
Heating unit 1. Improper wiring 1. Check wiring
runs continuously 2. Knob set aboye amblent 2. Set knob to lower
temperature CACNBHEIE L
System operates in reverse Improper wiring ~ Check wiring

LIMITED WARRANTY

TEMPRO ONE-YEAR LIMITED WARRANTY. TEMPRO™ LINE VOLTAGE THERMOSTATS, MODELS
COVERED IN THIS MANUAL, ARE WARRANTED BY TEMPRO TO THE ORIGINAL USER AGAINST
DEFECTS IN WORKMANSHIP OR MATERIALS UNDER NORMAL USE FOR ONE YEAR AFTER DATE OF
PURCHASE. ANY PART WHICH IS DETERMINED TO BE DEFECTIVE IN MATERIAL OR WORKMANSHIP
AND RETURNED TO AN AUTHORIZED SERVICE LOCATION, AS TEMPRO DESIGNATES, SHIPPING
COSTS PREPAID, WILL BE, AS THE EXCLUSIVE REMEDY, REPAIRED OR REPLACED AT TEMPRO'S
OPTION. FOR LIMITED WARRANTY CLAIM PROCEDURES, SEE “PROMPT DISPOSITION” BELOW.
THIS LIMITED WARRANTY GIVES PURCHASERS SPECIFIC LEGAL RIGHTS WHICH VARY FROM
JURISDICTION TO JURISDICTION.

LIMITATION OF LIABILITY. TO THE EXTENT ALLOWABLE UNDER APPLICABLE LAW, TEMPRO'S
LIABILITY FOR CONSEQUENTIAL AND INCIDENTAL DAMAGES /S EXPRESSLY DISCLAIMED.
TEMPRO'S LIABILITY IN ALL EVENTS IS LIMITED TO AND SHALL NOT EXCEED THE PURCHASE
PRICE PAID.

WARRANTY DISCLAIMER. A DILIGENT EFFORT HAS BEEN MADE TO PROVIDE PRODUCT
INFORMATION AND ILLUSTRATE THE PRODUCTS IN THIS LITERATURE ACCURATELY: HOWEVER
SUCH INFORMATION AND ILLUSTRATIONS ARE FOR THE SOLE PURPOSE OF IDENTIFICATION,
AND DO NOT EXPRESS OR IMPLY A WARRANTY THAT THE PRODUCTS ARE MERCHANTABLE,
OR FIT FOR A PARTICULAR PURPOSE, OR THAT THE PRODUCTS WILL NECESSARILY CONFORM
7O THE ILLUSTRATIONS OR DESCRIPTIONS. EXCEPT AS PROVIDED BELOW, NO WARRANTY OR
AFFIRMATION OF FACT, EXPRESSED OR IMPLIED, OTHER THAN AS STATED IN THE “LIMITED
WARRANTY” ABOVE IS MADE OR AUTHORIZED BY TEMPRO.

Technical Advice and Recommendations, Disclaimer. Notwithstanding any past practice or
dealings or trade custom, sales shall not include the furnishing of technical advice or assistance
or system design. Tempro assumes no obligations or liability on account of any unauthorized
recommendations, opinions or advice as to the choice, installation or use of products.

Product Suitability. Many jurisdictions have codes and regulations governing sales,

construction, installation, and/or use of products for certain purposes, which may vary from those
in neighboring areas. While attempts are made to assure that Tempro products comply with such
codes, Tempro cannot guarantee compliance, and cannot be responsible for how the product fs
installed or used. Before purchase and use of g product, review the product applications, and all

applicable national and local codes and regulations, and be sure that the product, installation,
and use will comply with them.

Certain aspects of disclaimers are not applicable to consumer products; e.q., (a) some jurisdictions
do not allow the e){cluSiOﬂ or limitation of incidental or consequential damages, so the above
limitation or exclusion may not apply to yo; (b) also, some jurisdictions do not allow a limitation
on how long an implied warranty lasts, consequently the above limitation may not apply

to you; and (¢) by law, during the period of thjs Limited Warranty, any implied warranties of
implied merchantability or fitness for 5 Particular purpose applicable to consumer products
pUKhaSEd by consumers, may not be excluded or otherwise disclaimed.

Prompt Disposition. A good faith effo rt will
adjustment with respect to any prodyct Which
For any product believed to be defectiye sy
whom the product was purchased. Deg|e, will
satisfactorily, write to Tempro at address R

of dealer’s invoice, and describing the

on delivery to common carrier. If prog

be made for prompt correction or other

Proves to be defective within limited warranty.

n limited warranty, first write or call dealer from
give additional directions. If unable to resolve

W, giving dealer’s name, address, date, and number
nature of the defect, Title and risk of loss pass to buyer
uct was damaged in transit to you, file claim with carrier.

, K.
537E. 10th aye. ! "€ Nationa] e
Bowling Green, Ky 42101
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