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I. APPLICATION: Refer to data sheet for more detail application information.

The Model C-30 is a differential temperature control for use with solar DHW or
space heating systems. The C-30 output operates a pump or fan to perform solar
collection. Standard features include a field adjustable storage high temperature
limit (105-212°F), and field selectable Recirculate freeze protection. Other fea-
tures include an ON/OFF/AUTO mode switch, "POWER ON" and "QUTPUT" L.E.D. indicators.

#* For drain—-down systems use C30-15-2F.

* For solar pool, spa or hot tub systems, use C35.

* For temperature monitoring plus differential comntrol,
specify C100 (DHW) or C120 (space heating).

IT. INSTALLATION:

Installation must be performed by trained service personnel, and in accordance
with NEC and local codes.

CAUTION
Disconnect all power during C30 installation.

.1 . MOUNTIEG:
____ Choose a centralized location which minimizes wiring runs. Ensure sufficient
: side to side clearance to allow screwdriver access to cover screws and access Lo

- the mode switch., Actual mounting to wall is via two wood or sheet metal screws,
PUMP MOUNTING: C30 attaches directly via I,E. Fit Kits to Taco 006, 007, 008
and Grundfos UPS 20-42F, UP 25-425F, UP 26-64F, UP 25-64SF, UM 25-188U0. Fit
Eits contain all necessary hardware and instructions.
VALYE MOUNTIEG: Fit Kits are available for mounting to Sunspool valves.
2,1LINE VOLTAGE WIRING:
Refer to wiring label. Wire size and type depends on load size, horsepower and
local codes. Label shown is for 120VAC model. For 230VAC model, see label on
inside cover of C30.
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C30 terminal strips have special wire clamps that allow good electrical connec-
tion to plain, stripped wire ends. No wire lugs are required. 'Care should be
taken to properly dress ground wires to ensure that ground conductors do not
contact wiring terminals.

Additional wiring (a yellow pigtail) is provided for a "Normally ON" ocutput
(Model C-30-15(NO) only). Connection is made to the yellow pigtail and the
"Output LO" terminal. CAUTION: Terminate yellow pigtail before applying AC
power to the C-30,

SENSOR MOUNTING/LOCATION AED WIRIKG

SENSOR MOUNTING/LOCATION AND WIRING IS CRITICAL FOR RELIABLE AND PROPER FUNC-
TIONING OF THE SYSTEM. SEE FREEZE SECTION (NEXT PAGE) FOR FREEZE SENSOR WIRING.

SENSOR MOUNTIRG ARD LOCATION

It is best to mount sensors directly on collectors or storage tank., If not
possible, mount strap-on sensor to piping as close as possible to collector or
tank. The accuracy of SB, or 5W sensors is enhanced when thermally conductive
grease (e.g. Radic Shack 276-1372 or Wakefield #120-2) is applied between
sensor and mounting surface. Mechanically mount sensors, (e.g. bolt, hese
clamp, ete.) do NOT tape or solder. Always insulate semsor amd adjacent
plumbing to minimize the effects of ambient temperature.

IMPORTART: I.E. sensors are designed and tested to withstand temperatures up to
400°F - degradation of performance will occur above 400°F, Do not expose sensors
to soldering or open flame whereby temperatures of 400°F may be reached. Pro-
tect the wire/epoxy end of the sensors from direct rain exposure - never
submerge sensors. ==

WIRIKG: A good connection between wiring and sensor leads is crucial to accu-
rate, reliable control operation. Using wire nuts, twist the sensor connections
together. To ensure a weatherproof conection, fill the wire nuts with a sealant
(silicone, bathtub caulk, G.E. RTV, etc.). The splice should be enclosed in a
small box, or enclosed so that it is not exposed to weather,

TYPES OF WIRE: Sensor wire should be an 18 AWG insulated pair (thermostat wire,
Belden 8461 or equiv.). Sensor wires that are exposed to weather should be
suitable for the purpose (neoprene jacket). For sensor wiring runs that travel
near other electrical equipment, wiring to electrical equipment, ham/CB radio
transmitters or other sources of electrical interference, shielded wire is
recommended. For indoor wiring use 1BAWG, two conductor polyethylene jacketed
wire (i.e. Belden #8760). For outdoor wiring use a neoprene jacketed type (i.e.
Belden #8428). If shielded wire is used, ground the shields to the C30 enclosure
via circuit board mounting screws (next to sensor terminals). Do not ground the
shields at the sensor end of senmsor wiring.

LIGHTEING PROTECTION: Though little can be done to protect any control from a
direct lightining strike, grounding the collector array will prevent possible
damage from "near strikes" that can produce high energy static discharges.

COLLECTOR GROUNDIRG: Ensure that there is a good electrical ground path between
the collector array and the coldwater service pipe. This path should be via
copper plumbing that is uninterrupted by teflon taped fittings, dielectric
unions, plastic fittings etc.. If you are not positive that the system
Elumbing provides a good electrical ground path , connect the collector array
including all large metal frame parts) to a ground rod using #8 AWG copper
wire., Locate the ground rod as close to the collector array as possible.



4 .FREEZE PROTECTIOR AND FREEZE SENSOR CONNECTION

S

C30-15 controls have recirculate type freeze protection that may be activated by
either the collector or separate freeze sensor. Controls are shipped with
freeze protection disabled (jumper installed across freeze sensor terminals).
If recirculate type freeze protection is desired, wire freeze sensors as shown
below.

IMPORTART: Recirculate freeze protection will not operate during a power out-
age. Recirculate freeze protection is not recommended for use in climates
where freezing temperatures are common or last for extended periods. Sensor
placement is extremely critical for protection of the entire collection system
and exposed plumbing. Due to the difficulty in determining all susceptible
freeze points, Independent Energy, Inc. requires that a minimum of two (2)
freeze sensors be used. Placement of freeze sensors at the coldest points of
the array will help ensure that freeze protection will start early enough to
protect the entire collection system. Freeze sensors should also be located to
ensure that once recirculation has started, the entire collection system is
heated before the sensors react to stop freeze protection.

FREEZE SENSOR CONNECTION TO C30: Freeze protection may be provided by using the
collector sensor or separate freeze sensor terminals as shown below. One (1) or
more GC-1 freeze snap switches must be wired in series with the freeze sensor.
SBee diagrams below:

Can-1%&

B

"\"q_w A | G | sorage | colacter |

N — e = - ]._ =

COLLECTONn |

OME ON O G5 1
AMAF STIHER

M

FREEZE SENSOR WIRING FREEZE SENSOR WIRING USING
USING COLLECTOR SENSOR A SEPARATE FREEZE SENSOR

STORAGE HIGH TEMPERATURE LIMIT

The standard C30-15 is supplied with a field adjustable high limit. Some units
may have a factory set high limit (e.g. C30-1SH(160)).

CAUTION
Solar systems can generate dangerously high water temperatures. Ensure that the
user will be adequately protected by using either a tempering valve, C30 high
temperature limit or other means. Consult local plumbing codes for allowable
temperatures and safety precautions.

NOTE: The storage high temperature limit is compared to the temperature of the
storage sensor which is normally located in or near the bottom of the storage
tank. Temperature stratification is common in DHW tanks. The top temperature
may be considerably hotter than the bottom of the tank where the storage sensor
15 located. Adjust the C-30 high limit accordingly.

BEFORE REMOVING COVER TO ADJUST THE STORAGE HICH LIMIT 0 140
THRESHOLD, ENSURE THAT POWER IS TURNED OFF. 120 © °
180

Range: 1059F-2129F+. Clockwise position indicated by

"OUT", defeats high limit. Rotate trimpot knob (onm _
circu;'_t board, see figure) until molded-in arrow points 105 © ( @0UT
to the desired temperature, HIGH LivIT




III.

OPERATION

MODE SWITCH

OFF-—-——---50lar collection is disabled, Recirculate freeze protection (if
enabled) active. Tests pump/fan TURN OFF operation.

AUTO-—————--Normal operating mode. Solar collection and recirculate freeze
protection (if enabled) operate automatically.

O Forces cutput on regardless of the differential temperature or high
limit. Tests pump/fan TURN ON operation.

INDICATORS

POWER ON-—-Illuminates when AC power is applied to the C-30.

OUTPUT—-——-—-When illuminated, solar collection or recirculate freeze protection
(if enabled) is operating.

SOLAR COLLECTION

Collection starts (output ON) when the collector/storage temperature difference
increases to the TURN ON threshold. Collection stops (output OFF) when the
temperature difference decreases to the TURN OFF threshold or if the storage
temperature rises to the user adjusted high temperature setpoint. The standard
differential temperature thresholds are 20°F ON, 5°F OFF. Optional thresholds
are indicated on the C-30 model 1label (ie. C-30-15(8/3)} = 8°F ON, 3°F OFF).

RECIRCULATE FREEZE PROTECTION

Iv.

If enabled, and when near freezing temperatures are reached at any of the
freeze sensor locations, the output turns on to circulate warmer storage water
through the collector array to prevent collector freezing. Recirculate freeze
protection is initiated when the thermistor freeze sensor temperature falls io
40+2°F, or when the temperature at either of the GC-1 freeze snap switches
(minimum of ome (1) installed) falls to 44+2°F (contacts open). Freeze protec-—
tion stops when all freeze sensor temperatures are above the freeze TURN GEF
threshold. The thermistor freeze sensor stops freeze protection when its temp-
erature rises to 44+2°F. The GC-1 freeze snap switch stops freeze protecticr
(contacts close) when its temperature rises to 54+5°F.

POWER UF ARD CHECEOUT PROCEDURE.

CAUTIOR
THE FOLLOWING CHECEKOUT PROCEDURE SHOULD BE PERFORMED BY QUAILIFIED
INSTALLERS ONLY. TO AVOID DANGER OF ELECTRICAL SHOCK USE EXTREME CAUTION
WHILE PERFORMING AEY OF THE FOLLOWIRG CHECEKS

1. Check all input and output AC wiring for proper termination.

2, Temporarily remove sensor wiring from the C-30. Using an ohmmeter (or C-100
control with digital readout) check that each sensor circuit resistance (use
R/T chart) corresponds with actual temperatures at sensor locatioms. This
test will isolate "QPEN", "SHORTED", or "MIS-WIRED" senscr wiring.

3. Re-connect sensors and. place the C-30 mode switch to "OFF".

4, Turn ON AC input power at the circuit breaker panel.

A. Verify that the C-30 "POWER OR" indicator is ON. If not check;
* That the jumper is installed between the "W" & "R" terminals.
* Input power at the C-30"AC LINE" terminals with an AC voltmeter.
* If the "POWER ON" indicator still will not turn ON, C-30 is
defective.



With the mode switch in the "OFF™ position, verify that the "OUTPUT"
indicator is OFF. (PUMP/FAN OFF). If not check;
* Recirculate freeze protection (if enabled) will override the mode
switch ON position if freeze sensors are below the freeze threshold.
To check if freeze protection iz activating the C-30 output,
temporarily "short" freeze sensor terminals. Output will turn off.
* 1f freeze protection not selected, check freeze jumper for tight
connection,
* If "OUTPUT" indicator is still ON, C-30 is defective.
Select the "ON"™ mode switch position. The "OUTPUT" indicator will turn
ON. If not, the C-30 is defective.
While in the "ON" mode the (PUMP/FAN) must turn ON. If not check;
* If AC voltage is not at "OQUTPUT" terminals with "OQUTPUT" indicator
On, the C-30 is defective.
Select the AUTO" switch position. The C-30 is now selected for normal
operation. If any control malfunction is suspected (ie. intermittent
or abnormal turn on/ turn off operation) re-check senser wiring, Use
the procedure described in Section V for a basie check of control
functional operation, To accurately check control operation use Model
QC-1 "Quick Check" tester.

Temperature vs Resistance ('F vs ohms)
10,000 ochm Thermistor @ 77°F

°F Ohms F Ohms F Ohms F Ohms
320 adea0 TR0 a7E0 1230 3526 168.0 1453
330 31748 8.0 9526 124.0 3453 169.0 1427
340 30864 BD.O 9299 125.0 3381 1700 1401
35.0 30008 a1.0 2078 126.0 3311 1710 1376
360 29178 B2.0 BBE2 1270 3243 1720 1351
aro 38375 B3.0 BB53 1280 3176 1730 1326
380 27536 B4.0 8449 128.0 ETEE 1740 1303
3.0 28840 B5.0 B250 130.0 3048 1750 1279
40.0 36109 _pEe. — aosT 131.0 JgaE 176.0 1256
41.0 25400 B7.0 7663 1320 2925 177.0 1234
42.0 24711 88,0 7685 1330 J856 178.0 1212
430 24045 B9.0 THOT 134.0 2808 179.0 1181
44.0 23389 20,0 7333 135.0 2751 180.0 1170
450 22771 210 7164 136.0 OB96 181.0 1149
4B.0 22162 82.0 §959 137.0 2642 1620 1125
47.0 21572 830 £839 138.0 2568 1B3.0 1108
48.0 21000 84.0 6683 1390 2538 184.0 1080
430 20444 250 531 140.0 2456 1850 1071
500 15906 920 382 141.0 2436 186.0 1052
510 19382 arn 6238 1420 2380 187.0 1034
520 18875 8.0 097 143.0 2343 1850 1016
53.0 183682 ga.0 5960 144.0 2207 189.0 899
54.0 17904 100.0 2527 145.0 2253 190 0 g8z
55.0 17440 ; 146.0 2208 191.0 Q65
56.0 16990 100.0 S 147.0 2166 192.0 948
57.0 16552 il T 148.0 2124 1930 932
58.0 16127 : o 149.0 2083 194.0 916
580 15715 1040 A5 150.0 2043 195.0 901

; 105.0 5208 : o S
60.0 15314 ; 151.0 2003

1060 5083 R £

B1.0 14825 107.0 4981 152.0 1965
B2.0 14547 103.0 4873 153.0 1928 198.0 B5E
63.0 14180 TDE!."' ATET 154.0 1891 199.0 842
4.0 13823 11{:'.'5 4BE3 158.0 1855 200.0 828
&850 13476 11 1:0 45E2 156.0 1820 % g gg::
o 13129 1120 4463 157.0 1786 e Co
67.0 12812 113.0 4367 158.0 1752 ' didd
B58.0 12434 1 t4.ﬂ A2 4 169.0 1714 2040 4
690 12185 Ay stk eOh 1687 2050 61
T0.0 11884 ‘”E.D AQO3 161.0 1656 EU’?g e
7.0 11582 11?:1'_1 4006 162.0 1825 EEIE'D 755
e 1806 1180 3921 163.0 1595 s Lo
73.0 11031 119.0 3838 164.0 1565 L
740 10763 1200 3757 165.0 1536 2inp o
750 10502 1210 3678 165.0 1508 a1ie EEQ
fB.0 10248 1220 3601 167.0 1481 2120 69
T70 10000 :

RESISTANCE TO TEMPERATURE CHART



¥. BASTC CHECK FOR C-30 FUNCTIOHAL OPERATION
Order QC-1 "QUICK CHECK" Solar Control Tester for accurate testing.

NOTE: To perform following checks, The C-30 mode switch MUST be in "AUTO"
position. Basic C-30 operation may be checked by using the terminal jumpers
supplied with the C-30 and a short jumper wire (or additional terminal jumper).
Connect jumpers as shown below. While connecting jumpers, temporalily place the
mode switch in the "ON" position. This will prevent the output from turning
ON/OFF erratically while comnnections are being made.
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