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UNIT CHA16
— SERVICE INFORMATION 6-25 TON UNITS

_,.IEN NOX inustrios ime. Corp. 9321-L3 Litho U.S.A.

CHA16 SERIES

CHAA16 series units are packaged commercial air condition- All specifications in this manual are subject to change.
ers. All units provide two-stage dx cooling. 15 ton units are
equipped with three compressors. All other units are
equipped with two compressors. Optional electric heat sec-
tions install inside the cabinet and are available in 10kW
through 90kW input sizes. Electric heat operates in single or
multiple stages depending on kW input size. Units are de-
signed for rooftop or side of building installation with either
bottom or horizontal discharge and return air.

For commercial applications, the CHA16 is designed to ac-
cept any of several different thermostat control systems with
minimum field wiring. Control options such as economizer,
warm up kit, Honeywell W973 control, Honeywell W7400
control or other field specified controls connect to the unit
with jack-plugs. When “plugged in” the controls become an
integral part of the unit wiring. Units are also equipped with a
low voltage terminal strip to facilitate thermostat field wiring.
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SPECIFICATIONS - CHA16-823 & CHA16-953

Model No. CHA16-823 CHA16-953
Total cooling capacity (Btuh) 73,000 88,000
*ARI Standard
210/240 Total unit watts 8,110 9,780
Ratings EER (Btuh/Watts) 9.0 9.0
*AR| Standard 270 SRN (Bels) 8.6 8.6
Stage 1 5lbs. 10 oz. 6 Ibs. 4 oz.
Refrigerant (22) Charge om0 5 Ibs. 2 oz. 5 Ibs. 14 oz.
Blower wheel nominal diameter x width (in.) 12x12
Nominal motor horsepower 2
Evaporator Blower -
and **Factory Maximum usable horsepower 2.30
Drive Selection nstalled  Noltage & phase 208/230/460v-3ph
RPM range 740 — 1010
Net face area (sq. ft.) 7.75
Evaporator Coil Tube diameter (in.) & No. of rows 3/8—3
Fins per inch 14
Net face area (sq. ft.) 15.67
Condenser Coll Tube diameter (in.) & No. of rows 3/8—2
Fins per inch 20
Diameter (in.) & No. of blades 24 —4
Condenser Air volume (cfm) 4800 5300
Fans Motor horsepower 1/2 3/4
Motor watts 620 660
Condensate drain size mpt (in.) 3/4

No. & size of filters (in.)

(4)16x 20 x 2

Electrical characteristics

208/230v or 460v — 60 hertz — 3 phase

*Sound Rating Number in accordance with ARI Standard 270.

*Rated in accordance with ARI Standard 210/240; 95°F outdoor air temperature and 80°F db/67°F wb entering evaporator air.

**Using total air volume and system static pressure requirements determine from blower performance tables rpm and bhp required. Maximum usable hp of motors

furnished by Lennox are shown. If motors of comparable hp are used, be sure to keep within the service factor limitations outlined on the motor nameplate.

OPTIONAL ACCESSORIES CHA16-823 & CHA16-953 (Ordered Extra)

Unit Model No. CHA16-823 & CHA16-953
Model No. ECH16-82/95
Electric Kw input range 10-15-20-30-40
Heat *Fuse 208/230 volt 61H86 (-823) 61H83 (-953)
Block 460 volt 61H87 (-823) 61H84 (-953)

Roof Mounting Frame

RMF16-95 (32G90)

Economizer Dampers — No. & size of filters (in.)

REMD16M-95 (74G22) (2) 16 x 25 x 1

Horizontal Economizer Dampers — No. & size of filters (in.)

EMDH16M-95 (24H03) (2) 16 x 25 x 1

Exhaust Dampers (Net Face Area)

GED16-95/135/160 (0.43 sq. ft.) (34G80)

Differential Enthalpy Control 54G44
Horizontal Supply and Return Air Kit (LB-55756BA) 34G71
Bottom Power Entry Kit (LB-55757CA) 34G70

Ceiling Supply and Step-Down RTD11-95 (29G04)
Return Air Flush FD11-95 (29G05)
Diffusers
(Net Weight) Transition SRT16-95 (33G96)
Outdoor Air Dampers — No. & size of filters (in.) OAD16-95 (35G26) (1) 16 x 20 x 1
Automatic OAD16 Damper Kit 35G21
Low Ambient Control Kit (LB-57113BG) 15J80
Timed-Off Control (2) LB-50709BA 40G20

*Must be ordered extra. Factory installed heaters will have fuse block installed. Fuse block must be
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SPECIFICATIONS — CHA16-1353 & CHA16-1603

Model No. CHA16-1353 CHA16-1603
. Total cooling capacity (btuh) 119,000 %*142,000
210240 Ratgs Total unit watts 13,220 716,820
Standard *03(60 Ratings EER (Btuh/Watts) 9.0 %8.50
Integrated Part Load Value ---- %*8.8
*ARI Standard 270 SRN (Bels) 8.8 ----
. Stage 1 10 Ibs. 12 oz.
Refrigerant (22) Charge Stage 2 7 Ibs. 4 oz. T1os 12 0z
Blower wheel nominal diameter x width (in.) 15x15
Nominal motor horsepower 2 3
**Factory | Maximum usable horsepower 2.30 3.45
Evaporator Blower nstalled 1 oitage & phase 208/230/460v-3ph
and RPM range 730 — 950
Drive Selection —— Nominal motor horsepower 3 -
,%F:;ttlgrr;,al Maximum usable horsepower 3.45 -
IrIBSrti?/Itleid Voltage & phase 208/230/460v-3ph .-
RPM range 730 — 950 .-
Net face area (sq. ft.) 9.46 11.9
E"agg;'lator Tube diameter (in.) & No. of rows 3/8 —4 3/8—3
Fins per inch 12 12
Net face area (sq. ft.) 20.0 244
Conéigilrser Tube diameter (in.) & No. of rows 3/8—2 3/8—2
Fins per inch 20
Diameter (in.) & No. of blades (2)20—5 (2)22—4
Condenser Air volume (cfm) 6400 Total 7700 Total
Fans Motor horsepower (2)1/3 (2)1/2
Motor watts 875 Total 1050 Total
Condensate drain size mpt (in.) 3/4
No. & size of filters (in.) (4)16x25x2 (4)20x25x 2
Electrical characteristics 208/230v or 460v — 60 hertz — 3 phase

*Sound Rating Number in accordance with ARI Standard 270.
*Rated in accordance with ARI Standard 210/240 or %360; 95°F outdoor air temperature and 80°F db/67°F wb entering evaporator air.

**Using total air volume and system static pressure requirements determine from blower performance tables rpm and bhp required. Maximum usable hp of motors
furnished by Lennox are shown. If motors of comparable hp are used, be sure to keep within the service factor limitations outlined on the motor nameplate.

OPTIONAL ACCESSORIES — CHA16-1353 & CHA16-1603 (Ordered Extra)

Unit Model No. CHA16-1353 CHA16-1603
Model No. ECH16-135/160 ECH16-135/160
Electric Kw input range 15-20-30-40-50
Heat *Fuse 208/230 volt 72G10 72G13
Block 460 volt 72G11 72G14

Roof Mounting Frame

RMF16-135/160 (32G91)

Economizer Dampers No. & size of filters (in.)

REMD16M-135 (2) 16 x 25 x 1 (74G23)

REMD16M-160 (2) 20 x 25 x 1 (51G25)

Horizontal Economizer Dampers No. & size of filters (in.)

EMDH16M-135 (2) 16 x 25 x 1 (24H04)

EMDH16M-160 (2) 20 x 25 x 1 (24H05)

Exhaust Dampers (Net Face Area)

GED16-95/135/160 (0.43 sq. ft.) (34G80)

Differential Enthalpy Control 54G44
Horizontal Supply and Return Air Kit LB-55756BB (35G42) | LB-55756BC (51G27)
Bottom Power Entry Kit (LB-55757CA) 34G70

N Step-Down RTD11-135 (29G05) RTD11-185 (29G06)
Ceiling Supply and
Return Air Flush FD11-135 (29G09) FD11-185 (29G10)
Diffusers Transition SRT16-135 (97H10) SRT16-160 (97H11)

Outdoor Air Dampers No. & size of filters (in.)

OAD16-135 (35G25) (1) 16 x 20 x 1

OAD16-160 (51G30) (1) 16 x 20 x 1

Automatic OAD16 Damper Kit 35G21
Low Ambient Control Kit LB-57113BH (16J86) LB-57113BJ (16J87)
Timed-Off Control (2) LB-50709BA 40G20

*Must be ordered extra. Factory installed heaters will have fuse block installed.
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Fuse block must be field installed in field installed heaters.




SPECIFICATIONS — CHA16-1853

Model No. CHA16-1853
“ARI Total cooling capacity (btuh) 178,000
Standard Total unit watts 20,300
360 EER (Btuh/Watts) 8.8
Ratings Integrated Part Load Value 9.6
Refrigerant Stage 1
(22) Stage 2 7 Ibs. 9 oz.
Charge Stage 3
Blower wheel nominal diameter x width (in.) 18x18
Fact Nominal motor horsepower 3
actory -
Evaporator Installed Maximum useable horsepower 3.45
Blower “*Drives Voltage & Phase 208/230/460v-3ph
and RPM Range 610 - 780
Drive Nominal motor horsepower 5
Section ;:gﬁ% Maximum useable horsepower 5.75
“*Drives Voltage & Phase 208/230/460v-3ph
RPM Range 770 - 980
£ t Net face area (sq. ft.) 16.0
vaggirla or Tube diameter (in.) & No. of rows 3/8—3
Fins per inch 13
Cond Net face area (sq. ft.) 30.5
lsedhadl Tube diameter (in.) & No. of rows 38-2
Fins per inch 20
iameter (in. o. of blades —
Di in.) & No. of blad 2)26 —4
Condenser Air volume (cfm) 12,000 Total
Fan(s) Motor horsepower 2)1
Motor watts 2200 Total
Condensate Drain Size mpt (in.) 1
No. & Size of filters (in.) (4)24x24x2
Electrical characteristics 208/230 to 460 volt - 60 hertz - 3 phase

*Rated in accordance with ARI Standard 360; 95°F outdoor air temperature and 80°F db/ 67°F wb entering evaporator air; minimum external duct static pressure.
**Using total air volume and system static pressure requirements determine from blower tables rpm and bhp required. Maximum usable hp of motors furnished
by Lennox are shown. If motors of comparable hp are used be sure to keep within the service factor limitations outlined on the motor nameplate.

OPTIONAL ACCESSORIES — CHA16-1853 (Ordered Extra)

Unit Model No. CHA16-1853
Model No. ECH16-185/275
Kw input range 15-30-45-60-75
E:_?ggt'c 208/230 volt (with 3 hp motor) 29H26
*Fuse -
Block 208/230 volt (with 5 hp motor) 29H27
460 volt 29H31
Roof Mounting Frame RMF16-185 (12H05)
Economizer Dampers with Gravity Exhaust— No. & size of filters (in.) REMD16M-185 (40H14) (2) 25 x 25 x 1
Differential Enthalpy Control 54G44
208/230 volt PED16-185 (12H16)
Model No.
odelNo. 260 vort PED16-185 (12H17)
E'?(?]\gﬁ;t Diameter (in.) & No. of Blades (2)16 —5
Fans Total air vol f 4200
(Down-Flo Only) otal air volume (cfm)
Motor Horsepower (2)1/4
Watts Input (total) 500
Horizontal Supply and Return Air Kit (LB-55756BD) 12H04
Step-Down RTD11-185 (29G06
Ceiling Supply and poow ( )
Return Air Flush FD11-185 (29G10)
Diffusers Transition SRT16-185 (97H12)
Outdoor Air Dampers — No. & size of filters (in.) OAD16-185 (12H03) (1) 25 x 27 x 1
Automatic OAD16 Damper Kit 35G21
Low Ambient Control Kit (LB-57113BK) 16J88

*Must be ordered extra. Factory installed heaters will have fuse block installed. Fuse block must be field installed in field installed heaters.
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SPECIFICATIONS — CHA16-2553 & CHA16-2753

Condenser
Fans

Model No. CHA16-2553 CHA16-2753
. Total Cooling Capacity (Btuh) 210,000 240,000
Staﬁ?elxrd Total Unit Watts 21,400 26,700
360 EER (Btuh/Watts) 9.8 19.0
Ratings
Integrated Part Load Value 10.4 9.7
Refrigerant (22) Stage 1 18 Ibs. 8 oz. 19 Ibs. 0 oz.
Charge Stage 2 18 Ibs. 8 oz. 19 Ibs. 0 oz.
Blower wheel nominal diameter x width (in.) 20x 18
Nominal motor horsepower 5
:;':s?glt'g:jy Maximum usable horsepower 5.75
Evaporator Blower Drives Voltage & phase 208/230v-3ph or 460v-3ph
and RPM range 660 — 840
Drive Selection . Nominal motor horsepower 7.5
**Qptional -
Factory Maximum usable horsepower 8.60
Irgrﬁ?/léid Voltage & phase 208/230v-3ph or 460v-3ph
RPM range 750 — 905
Net face area (sq. ft.) 21.0
Evaporator Coil Tube diameter (in.) & No. of rows 3/8—3
Fins per inch 13
Net face area (sq. ft.) 48.5
Condenser Coil Tube diameter (in.) & No. of rows 3/8—2
Fins per inch 20
Diameter (in.) & No. of blades (2)26 —4

Air volume (cfm)

14,000 (Total)

Motor horsepower

@1

Motor watts

2100 (Total)

Condensate drain size mpt (in.)

@)1

No. & size of filters (in.)

(6)20x 25 x 2

Electrical characteristics

208/230v or 460v — 60 hertz — 3 phase

* Rated in accordance with ARl Standard 360; 95°F outdoor air temperature and 80°F db/67°F wb entering evaporator air; minimum external duct static pressure.
**Using total air volume and system static pressure requirements determine from blower performance tables rpm and bhp required. Maximum usable hp of motors
furnished by Lennox are shown. If motors of comparable hp are used, be sure to keep within the service factor limitations outlined on the motor nameplate.

0208,000 Btuh and 9.6 EER at 208 volts.
1238,000 Btuh and 8.9 EER at 208 volts.

OPTIONAL ACCESSORIES — CHA16-2553 & CHA16-2753 (Ordered Extra)

Unit Model No. CHA16-2553 & CHA16-2753
Model No. ECH16-185/275 ECH16-275/300
Electric Kw input range 30-45-60-75 90
Heat *Fuse 208/230 volt 50H28
Block 460 volt 50H31

Roof Mounting Frame

RMF16-300 (41H04)

Economizer Dampers with Gravity Exhaust — No. & size of filters (in.)

REMD16M-300 (44H47) (3) 20 x 25 x 1

Differential Enthalpy Control

54G44

208/230v PED16-300 (44H79)
Model No.
Power 460v PED16-300 (44H80)
Exhaust Diameter (in.) & No. of Blades (3)16 —5
Fans ;
(Down-Flo Only) Total air volume (cfm) 6300
Motor Horsepower (3)1/4
Watts Input (total) 750
Horizontal Supply and Return Air Kit (LB-55756BE) 41H23

Colling Supply and | S1ep-Down RTD11-275 (29G07)
Return Air Flush FD11-275 (29G11)
Diffusers Transition SRT16-300 (97H13)

Outdoor Air Dampers — No. & size of filters (in.)

OAD16-300 (1) 26 x 31 x 1 (40H47)

Automatic OAD16 Damper Kit

35G21

Low Ambient Control Kit (LB-57113BL)

16J89
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SPECIFICATIONS — CHA16-3003

Model No. CHA16-3003
. Total Cooling Capacity (btuh) *284,000
Staﬁﬁa'xrd Total Unit Watts 33,400
360 EER (Btuh/Watts) 8.5
Ratings
Integrated Part Load Value 9.1
; Stage 1
Refrgﬁ;?gé @2) Stage 2 20 Ibs. 0 oz.
Blower wheel nom. diameter x width (in.) 20x 18
Nominal motor horsepower 7.5
**Factory |'Max. usable horsepower 8.6
Installed
Evaporator Blower Drives | Voltage & phase 208/230v-3ph or 460v-3ph
and RPM range 610 — 780
Drive Selection Ontional Nominal motor horsepower 10
**,?;f;’{;?y Max. usable horsepower 1.5
Installed [ Voltage & phase 208/230v-3ph or 460v-3ph
Drives I RPMrange 770 — 980
Net face area (sq. ft.) 21.0
Evaporator Coil Tube diameter (in.) & No. of rows 3/8—3
Fins per inch 13
Net face area (sq. ft.) 48.5
Condenser Coil Tube diameter (in.) & No. of rows 3/8—3
Fins perinch 16
Diameter (in.) & No. of blades (2)26 —4

Condenser Air volume (cfm) 14,500 (Total)
Fans Motor horsepower (2)1
Motor watts 2200 (Total)
Condensate drain size mpt (in.) 2)1
No. & size of filters (in.) (6)20x25x 2

Electrical characteristics

208/230v or 460v — 60 hertz — 3 phase

*Rated at ARI Standard 360 Test Conditions.

* Rated in accordance with ARI Standard 360; 95 °F outdoor air temperature and 80°F db/67 °F wb entering evaporator air; minimum external duct static pressure.
**Using total air volume and system static pressure requirements determine from blower performance tables rpm and bhp required. Maximum usable hp of motors
fumnished by Lennox are shown. If motors of comparable hp are used, be sure to keep within the service factor limitations outlined on the motor nameplate.

OPTIONAL ACCESSORIES — CHA16-3003 (Ordered Extra)

Unit Model No. CHA16-3003
Model No. ECH16-185/275 & ECH16-275/300
Electric Kw input range 30-45-60-75-90
Heat *Fuse 208/230 volt 50H28
Block 460 volt 50H31

Roof Mounting Frame

RMF16-300 (41H04)

Economizer Dampers with Gravity Exhaust — No. & size of filters (in.)

REMD16M-300 (44H47) (3) 20 X 25 X 1

Differential Enthalpy Control

54G44

208/230v PED16-300 (44H79)
Model No. 1755y PED16-300 (44H80)
Power
Exhaust Diameter (in.) & No. of Blades (3)16 —5
Fans i
(Down-Flo Only) Total air volume (cfm) 6300
Motor Horsepower (3)1/4
Watts Input (total) 750
Horizontal Supply and Return Air Kit 41H23
Ceiling Supply and Step-Down RTD11-275 (29G07)
Return Air Flush FD11-275 (29G11)
Diffusers Transition SRT16-300 (97H13)

Outdoor Air Dampers — No. & size of filters (in.)

OAD16-300 (1) 26 x 31 x 1 _(40H47)

Automatic OAD16 Damper Kit

35G21

Low Ambient Control Kit

LB-57113BL (16J89)

*Must be ordered extra. Factory installed heaters will have fuse block installed. Fuse block must be field installed in field installed heaters.
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ELECTRICAL DATA — CHA16-823, -953, -1353 & -1603

Model No. CHA16-823 CHA16-953 CHA16-1353 CHA16-1603
Line voltage data — 60 hz — 3 phase 208/230v 460v 208/230v 460v 208/230v 460v 208/230v 460v
Rated load amps — each 11.4/11.4 5.3/5.3 14.8/14.1 7.7/71 17.3/17.3 9.6/9.6 27.1/17.9 | 14.2/10.0
total 22.8 10.6 28.9 14.8 34.6 19.2 45.0 24.2
Compressors | (@) (228) | (106) | (289) | (148) | (346) | (192) | @50) | (242
2 Locked rotor amps — each 66/66 35/35 130/130 64/64 150/150 73/73 183/150 91/73
(total) (132.0) (70.0) (260.0) (128.0) (300.0) (146.0) (333.0) (164)
Full load amps (total) 26 16 3.7 1.9 2(1%1 1 é’lf 3(8’850 1 (3’855
Condenser : : : :
Fan Motor(s)
Locked rotor amps (total) 5.9 3.3 7.3 3.7 ?110/52; 2(?2)7 ?122/64)2 3(%1/:;)4
Horsepower 2 2 2 2 2 3 2 3 3 3
Evaporator
Blower Full load amps 7.5 34 7.5 34 75 1106 | 34 | 48 10.6 4.8
Motor
Locked rotor amps 410 204 410 204 41.0 [ 58.0 [ 204 | 26.8 58.0 26.8
**Recommended maximum fuse size (amps) 45 20 50 25 60 | 60 | 35 | 35 90 45
*Minimum Circuit Ampacity 36.0 17.0 440 23.0 51.0 | 54.0 | 28.0 | 29.0 69.0 36.0
Unit power factor .88 .88 .88 .88 .88 | .88 | .88 | .88 .88 .88
Refer to National Electrical Code manual to determine wire, fuse and disconnect size requirements.
NOTE — Extremes of operating range are plus and minus 10 % of line voltage.
**Where current does not exceed 100 amps, HACR type circuit breaker may be used in place of fuse.
ELECTRICAL DATA — CHA16-1853, -2553, -2753 & -3003
Model No. CHA16-1853 CHA16-2553 CHA16-2753 CHA16-3003
Line voltage data — 60 hz — 3 phase 208/230v 460v 208/230v 460v 208/230v 460v 208/230v 460v
each (3)19.2 (3)9.6 (2) 30.9 (2)16.8 (2) 371 (2)17.8 (2)43.0 (2)21.0
Rated load amps
c total 57.6 28.8 61.8 33.6 74.2 35.6 86.0 42.0
ompressars cach || (3)124 | (3)62 | (2)205.0 | (2)104.0 | (2)239.0 | (2)120.0 | (2)269.0 | (2) 135.0
Locked rotor amps
total 372.0 186.0 410.0 208.0 478.0 240.0 538.0 270.0
Condenser Full load amps (total) 9.6 4.8 9.6 4.8 9.6 4.8 9.6 4.8
Fan Motors (2) | Locked rotor amps (total) 24.0 12.0 46.0 23.0 46.0 23.0 46.0 23.0
Horsepower 3 5 3 5 5 7121 5 (712 5 |712] 5 |[7-1/2|7-1/2] 10 |7-1/2| 10
Evaporator
Blower Full load amps 106 (167 | 48 | 76 |167 |242 | 76 |11.0 |16.7 (242 | 76 | 11.0 |24.2 (30.8 | 11.0 | 14.0
Motor Locked rotor amps 58.0 [91.0 | 26.8 | 45.6 [105.0[152.0|45.6 | 66.0 [105.0]152.0|45.6 | 66.0 |152.0193.0(66.0 | 84.0
Ootional (No.) Horsepower 2)—14 | 2)—1/4 | 3)—1/4 | 3)—1/4 | 3)—1/4 | 3)—1/4 | (3)—1/4 | 3)—1/4
iona
Power; Exhaust | Full load amps (total) 2.8 1.4 4.2 2.2 4.2 2.2 4.2 2.2
Fans Locked rotor amps (total) 6.5 33 8.7 39 8.7 3.9 8.7 39
“*Recommended | Less exhaust fans 100 (110 | 50 | 50 [ 110 | 125 | 60 | 70 [ 150 | 150 | 70 [ 70 | 175 | 175 | 80 | 80
max. fuse size
(amps) With exhaust Fans 100 (110 | 50 | 50 (125 | 125 | 70 | 70 [ 150 | 150 | 70 [ 70 | 175 | 175 | 80 | 80
U ; Less exhaust fans 84|18 | 84|84 |88 |88 |8 |8 |88 |88 |88 |.88 .87 |.87 | .87 | .87
it [e(
Mt POWETTACor - With exhaust Fans 84 | 84 | 84 | 84 | 88 | 83 | 88 | 88 | 88 | 88 | 88 | 88 | 87 | 87 | 87 | &7
*Minimum Circuit | L€SS exhaust fans 82.0192.0 [43.0 | 48.0 |101.0(108.0]53.0 | 57.0 |114.0 |122.0| 55.0 | 58.0 |131.0]138.0|64.0 | 67.0
Ampacity With exhaust Fans 85.0 | 95.0 [45.0 | 50.0 |110.0 ({117.0 ] 56.0 | 59.0 |118.0|126.0| 57.0 | 61.0 |[135.0|142.0|66.0 | 69.0

Refer to National Electrical Code manual to determine wire, fuse and disconnect size requirements.

NOTE — Extremes of operating range are plus and minus 10 % of line voltage.
**Where current does not exceed 100 amps, HACR type circuit breaker may be used in place of fuse.
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CHA16-823 BLOWER PERFORMANCE

STATIC PRESSURE EXTERNAL TO UNIT — Inches Water Gauge

Voﬁ,i;-,e .20 .40 .60 .70 .80 .90 1.00 1.10 1.30 1.50
(cfm) RPM BHP [RPM BHP [RPM BHP |RPM BHP |RPM BHP |RPM BHP |RPM BHP |RPM BHP | RPM BHP | RPM BHP
2200 R e EEE TR 740 065|785 075825 080|865 0.90 905 0.95(945 1.05|1020 1.20 [1090 1.40
2400 R e EEE LN 765 075|805 0.85]845 090|880 1.00 920 1.10 (955 1.15|1025 1.35 1095 1.50
2600 e BT 790 090|825 095]865 1.05]900 1.15]1935 1.20 (970 1.30 1040 1.50 [1105 1.70
2800 ---- ----]1740 085)815 1.00|850 1.10|885 1.20 |920 1.30 (955 1.40 (985 1.45 (1055 1.65 |1115 1.85
3000 ---- ----|770 1.00 |840 115875 125|910 135|940 145|975 1.55 1005 1.65 1070 1.85 1130 2.05
3200 735 1.00 (805 1.15|870 1.35]|905 1.45 (935 155|965 1.65|1000 1.75 1030 1.85 1090 2.05 1150 2.25
3400 775 120 (840 135|900 155|930 1.65(965 1.75]995 1.85[1020 1.95 1050 2.05 |1110 225 (---- ----

NOTE — All data is measured external to the unit with dry coil and with the air filters in place. See Pages 11 thru 13 for Accessory Air Resistance data.
CHA16-953 BLOWER PERFORMANCE
) STATIC PRESSURE EXTERNAL TO UNIT — Inches Water Gauge

Voﬁ:rme .20 .40 .60 .70 8.0 9.0 1.00 1.10 1.30
(cfm) RPM BHP |RPM BHP |RPM BHP |RPM BHP |RPM BHP |RPM BHP [RPM BHP [RPM BHP [RPM BHP
2600 ---=- =---]---- ----1850 1.15 | 895 1.30 [ 930 1.40 (980 1.50 (1020 1.65 1055 1.80 | 1155  2.05
2800 ----  ----1800 1.05 | 875 1.35 | 920 1.40 | 955 1.55 [ 995 1.65 (1030 1.80 [1065 1.95|1145 2.25
3000 ----  ----1840 1.20 [ 910 1.40 | 940 1.55 (980 1.70 (1015 1.90 [1050 2.05 1085 220 |---- ----
3200 815 1.20 | 885 1.45 | 940 1.70 | 975 1.75 (1005 1.90 (1045 210 (1080 220 [---- ----[---- ----
*3400 | 860 1.45 | 920 1.65 | 975 18511010 2.00 | 1045 2151080 230 |---- ----[---- ~----[---- ----
3600 900 1.70 | 960 1.90 11015 210 | 1045 225 (---- ----]---- o= —--o---- e e
3800 950 1.95 1995 A e L B I L el T T

NOTE — All data is measured external to the unit with dry coil and air filters in place. See Pages 11 thru 13 for Accessory Air Resistance data.
*Minimum air volume at .25 in. w. g. with electric heat.
CHA16-1353 BLOWER PERFORMANCE
] STATIC PRESSURE EXTERNAL TO UNIT — Inches Water Gauge

Voﬁ:rme .20 .40 .60 .70 .80 .90 1.00 1.10 1.30 1.50
(cfm) RPM BHP [RPM BHP [RPM BHP |RPM BHP |RPM BHP |RPM BHP |RPM BHP |RPM BHP | RPM BHP | RPM BHP
3600 585 089|665 113|735 137|770 152|795 165|820 1.80 850 1.93 875 2.08 (935 241|985 2.68
3800 605 1.00 1685 125|750 152|785 1.67 (805 1.80[830 194|860 208 |890 226|940 256 |995 2.85
4000 630 114 (705 141|770 168|795 1.81 820 1.96 845 211 (875 226|905 243|955 2.67 | 1000 3.01
4200 650 129|725 157|790 1.86 810 2.01 (835 2.16 865 2.31 |890 246 |920 263 |970 293 |1005 3.15
4400 680 146 | 745 1.76 | 800 2.04 825 2.22 (855 237|880 251|910 269 |930 283|980 314 |---- ----
4600 705 165 (770 195|820 227|845 243 870 2.58 |900 2.75|925 292|950 3.06 |995 333 (---- ----
4800 730 1.85 (790 217 |840 250 |865 266 890 2.82 920 299|945 3.15|970 332 |---- ----[---- ----
5000 755 207 1810 242|860 2.75|885 291 (910 3.07 [935 3.24 960 341 |---- ----]---- ----[|---- ----
5200 775 230|830 2.69 |885 3.02 (910 3.18 935 334 |---- ----|---- ----|---- ----f---- - |- -

NOTE — All data is measured external to the unit with dry coil and with the air filters in place. See Pages11 thru 13 for Accessory Air Resistance data.
NOTE — Data in shaded area denotes optional 3 hp drive kit.
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CHA16-1603 BLOWER PERFORMANCE

STATIC PRESSURE EXTERNAL TO UNIT — Inches Water Gauge

Voﬁi:ne .20 .40 .60 .70 .80 .90 1.00 1.10 1.30 1.50
(cfm) RPM BHP |[RPM BHP [RPM BHP [RPM BHP |RPM BHP |RPM BHP |RPM BHP |RPM BHP | RPM BHP | RPM BHP
4200 ---- ----|715 153|780 1.77 [810 1.91 840 2.05 (870 2.17 |900 2.31|930 245985 277 |1035 3.06
4400 ---- ----|740 171|805 199|830 2.10 |860 2.24 |890 2.39 (915 251|945 267|995 296 1050 3.31
4600 700 166 | 765 1.82 825 2.17 |855 2.33 (880 245 (910 260|935 275|960 289 |1015 3.21 | 1065 3.56
4800 730 185|790 214 |850 243 875 254 (905 270|930 2.85]955 3.01 980 3.26 |1030 3.41 | 1080 3.81
5000 755 2.06 1815 237|875 2.68 900 2.80 (925 296 950 3.11 |975 3.27 | 1000 3.41 | 1050 3.75 | 1095 4.06
5200 785 238|845 2.65|900 295 (920 3.07 |950 3.25|975 3.42 1000 3.56 | 1025 3.75 (1070 4.06 | 1115 4.39
5400 810 261|870 2951920 3.24 (950 3.41|970 3.55|995 3.70 1020 3.87 | 1045 4.09 (1090 4.38 | 1135 4.74
5600 840 295|895 3231950 358 (970 3.72 |995 3.88 |1020 4.05 | 1045 4.22 | 1065 4.37 (1100 4.72 | 1155 5.08
5800 865 3251920 3.53 1970 3.90 |995 4.05|1020 4.25 | 1045 4.42 | 1065 4.57 (1090 4.76 [ 1130 5.08 | 1175 5.46

NOTE — All data is measured external to the unit with dry coil and with the air filters in place. See Pages11 thru13 for Accessory Air Resistance data.
NOTE — Data in shaded area denotes field furnished drive kit.
CHA16-1853 BLOWER PERFORMANCE
STATIC PRESSURE EXTERNAL TO UNIT — Inches Water Gauge

Voﬁ::ne .20 .40 .60 .70 .80 .90 1.00 1.10 1.30 1.50
(cfm) RPM BHP |[RPM BHP [RPM BHP [RPM BHP |RPM BHP |RPM BHP |RPM BHP |RPM BHP | RPM BHP | RPM BHP
5000 540 1.50 |600 1.70 |660 1.95 690 2.20 (720 225|740 240|765 260|785 275|830 3.00|870 3.20
5200 555 160 |615 1.80 |670 2.20 [700 2.30 (730 240|750 250|775 275|795 280|840 3.20 |880 3.50
5400 570 170|630 2.00 [690 2.30 (710 2.40 (740 250|760 2.70 |785 280|810 3.00 850 3.30 |890 3.75
5600 580 1.75 (640 225|700 245|725 255|750 270|775 285|795 3.00 (820 3.20|860 3.50 [905 3.95
5800 600 200|655 235|715 265|740 275|765 290|785 3.10|805 3.25|830 3.35]870 3.70 |915 4.20
6000 615 220|670 260|725 280 (750 295|775 315|795 3.30 820 3.50 |840 3.65 (880 4.05 925 4.45
6200 630 240|685 275|740 3.00 (765 3.20|785 3.40|810 3.60 830 3.80 |850 3.90 (895 4.30 |935 4.75
6400 645 255|700 290|750 3.20 (775 3.40 |800 3.70 |820 3.75 | 845 4.00 | 860 4.25 (905 4.60 |940 5.00
6600 660 280|715 315|765 340|790 3.65 810 3.90 [835 4.10 |850 4.20 |875 4.50 |915 4.80 |955 5.30
6800 670 3.00 (730 3.40|780 3.75 800 3.95|825 4.15|845 440|865 4.50|890 4.90 (930 5.20 |965 5.60
7000 695 3.30 | 745 3.60 | 790 4.00 [815 4.20 |840 4.50 |860 4.65 880 4.90 |900 5.05 (950 560 [---- ----
7200 710 3.55|760 3.85|810 4.40 |830 4.55 850 4.70 [870 495|895 530|915 565|---- ----]---- ----
7400 730 375|775 410|820 4.60 |840 4.70 860 5.00 [880 5.25|900 540|925 570 |---- ----]---- ----
7600 740 390 | 785 4.35|830 4.70 (850 4.95|870 515|890 540920 560 |---- ----[---- ----[|---- ----

NOTE — All data is measured external to the unit with dry coil and with the air filters in place. See Pages 11 thru 13 for Accessory Air Resistance data.
NOTE — Data in shaded area denotes optional 5 hp drive kit.
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0L @bed

BLOWER DATA
CHA16-2553, CHA16-2753 & CHA16-3003 BLOWER PERFORMANCE

STATIC PRESSURE EXTERNAL TO UNIT — Inches Water Gauge
Voﬁj;e 30 40 50 .60 .70 .80 .90 1.00 1.10 1.20 1.30 1.40 1.50 1.60 1.70 1.80 1.90 2.00
(¢fm) [[rpmerp|RPM BH[RPM BH|RPM BH|RPM BH|RPM BH[RPM BH|RPM BH[RPM BH[RPM BH[RPM BH[RPM BH[RPM BH|RPM BH|RPM BH|RPM BH|RPM BH|RPM BH
P P P P P P P P P P P P P P P P P
6000 |[465 1.60[495 1.80[520 1.95|545 2.15[565 2.30{590 2.45[610 2.65(635 2.85|655 3.00[675 3.20|695 3.40(710 3.55|730 3.75[750 4.00{765 4.15|785 4.40[{800 4.60[815 4.75
6250 |[[480 1.80|505 1.95(530 2.15|555 2.30(575 2.45|600 2.65(620 2.85|640 3.00|665 3.25[680 3.40|700 3.60(720 3.80|740 4.00(755 4.20|775 4.45|790 4.60(810 4.85/825 5.05
6500 [[490 1.95|515 2.15[540 2.30|565 2.50(585 2.65(|610 2.85/630 3.05|650 3.25|670 3.45[690 3.65|710 3.85(730 4.05|745 4.25(765 4.45|780 4.65/800 4.90(815 5.10/830 5.30
6750 |[[500 2.15|525 2.30{550 2.50|575 2.70[600 2.90(620 3.10|640 3.30|{660 3.45|680 3.70[700 3.90|720 4.10(735 4.30|755 4.50(770 4.70|790 4.95|805 5.15(820 5.35/840 5.60
7000 (515 2.35|540 2.55(565 2.75|585 2.90[610 3.15(630 3.35/650 3.50(670 3.70|690 3.95(710 4.15|730 4.40(745 4.55|765 4.80(780 5.00|800 5.25|815 5.45(830 5.65/845 5.90
7250 [[530 2.60|555 2.80(575 3.00|600 3.20(620 3.40{640 3.55|660 3.75|680 4.00|700 4.20(720 4.45|735 4.60(755 4.85|770 5.05(790 5.30|805 5.50|820 5.70|840 6.00|855 6.25
7500 (540 2.80|565 3.00{590 3.25|610 3.45(630 3.60(650 3.85|670 4.05|690 4.25|710 4.50(730 4.75|745 4.90(765 5.15|780 5.35[800 5.65|815 5.85/830 6.05|845 6.30/860 6.50
7750 |[555 3.05|575 3.25[(600 3.50|620 3.70(645 3.95(|665 4.15/680 4.30{700 4.55|720 4.80(740 5.05|755 5.20(775 5.45|790 5.70(805 5.90|825 6.20|840 6.40(855 6.65/870 6.90
8000 (570 3.35|590 3.55[610 3.75|635 4.00(655 4.20(675 4.45|695 4.65|710 4.85|730 5.10({750 5.35|765 5.55(785 5.80|800 6.05[815 6.25|830 6.50(850 6.80|865 7.00/880 7.25
8250 |[[580 3.60|605 3.85(625 4.05|645 4.25(665 4.50(685 4.75|705 4.95(725 5.20|740 5.40(760 5.70|775 5.90(795 6.15|810 6.40(825 6.60|840 6.85/855 7.10|{870 7.35/890 7.65
8500 (595 3.90|615 4.10(635 4.35|660 4.60(675 4.80(695 5.05|715 5.30(735 5.55|750 5.75[770 6.05|785 6.25[805 6.55|820 6.75(835 7.00|850 7.25/865 7.50(880 7.75/895 8.00
8750 |[[610 4.25|630 4.45[650 4.70|670 4.90(690 5.15|710 5.40|725 5.60|745 5.90|760 6.10(780 6.40|795 6.60[815 6.90|830 7.15[845 7.40|860 7.65|875 7.90[890 8.15|905 8.40
9000 (620 4.50|645 4.80(665 5.05|685 5.30(700 5.50{720 5.75|740 6.05|755 6.25|775 6.55[790 6.75|805 7.00{825 7.30|840 7.55(855 7.80|870 8.05/885 8.30{900 8.60/915 8.90
9250 |[635 4.90|655 5.10(675 5.35|695 5.65(715 5.90|730 6.10|750 6.40|765 6.60|785 6.90[800 7.15|815 7.40(835 7.70|850 7.95(865 8.25|880 8.50|895 8.80[910 9.00/925 9.25
9500 |[[650 5.25|670 5.50[690 5.80|710 6.05(725 6.25|745 6.55|760 6.75|780 7.10|795 7.30[810 7.55|830 7.90(845 8.15|860 8.40(875 8.65|890 9.00(905 9.15[920 9.35/935 9.60
9750 |[|665 5.65|685 5.90(705 6.20|720 6.40(740 6.70|755 6.95|775 7.25|790 7.50|805 7.75[825 8.05|840 8.30[855 8.60|870 8.75(885 9.20{900 9.35/915 9.60[930 9.85/94510.15
10,000 ||680 6.05695 6.30|715 6.55(735 6.85|750 7.10{770 7.40|785 7.65[805 8.00|820 8.25/835 8.50(850 8.70|865 8.90(880 9.30[895 9.55[910 9.75|92510.05(940 10.40(95510.60
10,250 [|690 6.30{705 6.40|725 6.75(745 7.10|760 7.25(780 7.80|795 8.00(815 8.35|830 8.70(845 8.85(860 9.10|875 9.35(890 9.75/905 9.90(92010.2093510.40(950 10.75(965 11.15
10,500 ||705 6.55(720 6.85|735 7.10(755 7.45|775 7.85(790 8.25|810 8.55(825 8.80|840 9.15[855 9.25(870 9.55|885 9.70(89510.00/91510.25(93010.60(950 11.00(960 11.20{975 11.50
10,750 ||715 7.00{735 7.25|745 7.50{770 7.95|785 8.35(805 8.70/820 8.90(835 9.25|850 9.45(865 9.70|88010.15|89510.30{90510.40/92510.80{940 11.20/960 11.50| ---- | ----
11,000 ||730 7.50|745 7.70|760 7.95(780 8.35|800 8.85[815 9.10|830 9.40|845 9.65[860 9.85|87510.20{89010.50|90510.70(91510.85(93511.30| ---- | ---- | ---- [ ----
11,250 ||740 7.85|755 8.10|775 8.50(795 9.00{810 9.25[830 9.70|845 9.85/|85510.05|87010.35/88510.60{90010.85|91511.15(92511.40| ---- | ---- | ---- | oo [ ----
11,500 ||755 8.30[770 8.70|785 9.05(810 9.55|825 9.80(84010.00|85510.25/86510.55(88010.75|89511.10{91011.30| ---- | ---- | === | —coc | coeo | oo | o---
11,750 ||770 8.85[780 9.25/805 9.70(820 9.90|84010.25(85510.50|86510.75/87510.85(890 11.25|90511.45 - --- | ---= | oo | oo | oooo | aoeo | aeeo | o-a-
12,000 [|780 9.65|795 9.85(82010.15(83510.40|85010.65(865 11.00|87511.20(88511.35| ---- | ---- | «-oo | coon | coeo | aeen | eeeo | aeee | e | -
12,250 ||79510.15/81010.35/83510.65(85010.90/860 11.15(87511.35| ---- | ---- | oo | aoen | coeo | aeee | eeee | eee | e | e | e -
12,500 ||80510.50|82510.75/845 11.20(860 11.35/870 11.50 ---- | ---- | ---- | oo | oo | c-eo | aeee | oo | aeee | e | e | e -

NOTE — All data is measured external to the unit with dry coil and air filters in place. See Page 24 for Accessory Air Resistance data.
NOTE — Maximum air volume for CHA16-2553 and CHA16-2753 is 10,000 cfm. Maximum air volume for CHA16-3003 is 12,500 cfm.
Light shaded area denotes optional 7-1/2 hp drive kit for CHA16-2553 and CHA16-2753 units.

Dark shaded area denotes optional 10 hp drive kit for CHA16-3003 units.




ACCESSORY AIR RESISTANCE

Total Resistance (inches water gauge)
Unit Air RTD11 Step-Down Diffuser
Model Volume Wet *ECH16 REMD16M EMDH16M - FD11
No. (cfm) Evaporator Electric Down-flo Horizontal 2 Ends 1 Side All Ends Flush
Coil Heat Economizer | Economizer Open ZoEnds & Sides Diffuser
pen Open

2400 A2 ---- .03 .03 .21 18 15 14

2600 A3 ---- .04 .04 .24 .21 .18 A7

2800 14 .- .04 .04 27 24 .21 .20

CHA16-823 3000 .16 ---- .05 .05 .32 .29 .25 .25
CHA16-953 3200 18 ---- .05 .05 41 .37 .32 .31
3400 19 ---- .06 .06 .50 45 .39 37

3600 .21 ---- .06 .06 .61 .54 A48 44

3800 .23 ---- .07 .07 .73 .63 .57 .51

3600 12 ---- .03 .03 .36 .28 .23 .15

3800 13 ---- .04 .04 40 .32 .26 .18

4000 14 ---- .04 .04 44 .36 .29 .21

4200 .15 .- .05 .05 49 40 .33 24

CHA16-1353 4400 .16 ---- .05 .05 .54 44 .37 .27
4600 A7 ---- .06 .06 .60 49 42 .31

4800 .18 ---- .07 .07 .65 .53 46 .35

5000 19 ---- .09 .09 .69 .58 .50 .39

5200 .20 ---- .10 .10 .75 .62 .54 43

4200 .10 ---- .06 .06 22 19 .16 .10

4400 1 ---- .07 .07 .28 24 .20 12

4600 12 ---- .07 .07 .34 .29 .24 .15

4800 A3 ---- .08 .08 40 .34 .29 19

CHA16-1603 5000 14 ---- .08 .08 46 .39 .34 .23
5200 15 ---- .09 .09 .52 44 .39 27

5400 .16 ---- .10 .10 .58 49 43 .31

5600 A7 ---- 12 A2 .64 .54 A7 .35

5800 18 A3 A3 .70 .59 .51 .39

5000 .07 .15 ki ---- .51 44 .39 27

5200 .08 .16 12 ---- .56 48 42 .30

5400 .09 A7 13 ---- .61 .52 45 .33

5600 .10 .19 14 ---- .66 .56 48 .36

5800 k| .21 .15 ---- .71 .59 .51 .39

6000 12 .23 .16 ---- .76 .63 .55 42

6200 13 .25 A7 ---- .80 .68 .59 .46

CHA16-1853 6400 14 27 .18 ---- .86 72 .63 .50
6600 .15 .29 .20 ---- .92 a7 .67 .54

6800 .16 .31 .22 ---- .99 .83 .72 .58

7000 A7 .32 .23 ---- 1.03 .87 .76 .62

7200 .18 .34 .24 ---- 1.09 .92 .80 .66

7400 19 .36 .25 - 1.15 97 .84 .70

7600 .20 .38 .26 ---- 1.20 1.02 .88 .74

6000 .06 .09 .01 ---- .36 .31 27 .29

6500 .07 .10 .02 ---- 42 .36 .31 .34

7000 .08 1 .02 ---- 49 41 .36 .40

CHA16-2553 || 7500 .09 12 .04 ---- 51 46 41 45
CHA16-2753 8000 .10 A3 .06 ---- .59 49 43 .50
CHA16-3003 [ 8500 A1 14 .08 - 69 58 50 57
9000 12 .15 .10 ---- .79 .67 .58 .66

9500 13 .16 12 ---- .89 .75 .65 .74

10,000 .15 A7 14 ---- 1.00 .84 .73 .81

*Electric heaters for CHA16-823 thru CHA16-1603 units have no appreciable air resistance.
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PED16-185 & PED16-300 CEILING DIFFUSER AIR THROW DATA

POWER EXHAUST FANS PERFORMANCE “Effective Throw Range (fect)
Air Volume Return Air System Model No. Alr(\clg1l1lj)me RTD11 FD11
Model No. (cfm Static Pressure Step-Down Flush
Exhausted) (Inches Water Gauge)
3000 27 —33 25—30
4200 0 CHA16-823 _ _
CHA16-953 3375 30— 37 28— 34
3800 05 3750 34— 41 31—38
4400 34 —42 32—40
3500 .10
CHA16-1353 4950 38 —47 36 —45
PED16-185
3200 .15 5500 43 — 52 40 — 50
4200 39 — 46 40 — 48
2700 .20
CHA16-1603 5000 41 — 50 43 — 52
2200 25 5800 43 —52 45 —54
6300 0 6000 45 — 55 48 — 55
CHA16-1853 6750 47 — 56 50 — 58
5750 05 7500 49 — 58 55 — 66
PED16-300 5200 .10 8000 39 —44 53 — 62
CHA16-2553
CHA16-2753 9000 47 — 56 55 — 64
4625 15 CHA16-3003
10,000 49 — 58 57 — 67
4050 20 *Throw is the horizontal or vertical distance an airstream travels on leaving the outlet or
diffuser before the maximum velocity is reduced to 50 ft. per minute. Four sides open.

823/953 PARTS ARRANGEMENT

1ST STAGE EVAPORATOR
2ND STAGE EVAPORATOR

FILTER SECTION ‘

CONDENSER FAN

ELECTRIC HEAT
CONTROL BOX

! HEATING ACCESS

MAKE-UP BOX

CONDENSER COIL

INDOOR BLOWER

COMPRESSOR 1ST STAGE COMPRESSOR
AND CONTROL
BOX ACCESS 2ND STAGE COMPRESSOR

FIGURE 1
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1353/1603 PARTS ARRANGEMENT

1st STAGE EVAPORATOR
2nd STAGE EVAPORATOR

FILTER SECTION

2nd STAGE

CONDENSER
FAN , : HEATING ELEMENTS

ELECTRIC
HEAT
CONTROL BOX

2nd STAGE
CONDENSER COIL

HEATING ACCESS

2nd STAGE MAKE-UP BOX

COMPRES-

SOR BLOWER ACCESS
COMPRESSOR
AND CONTROL BOX INDOOR BLOWER
ACCESS 1st STAGE
1st STAGE CONggI’I‘_SER
COMPRESSOR
FIGURE 2
1353/1603 PARTS ARRANGEMENT
EVAPORATORS
FILTERS
FILTER ACCESS
LEFT CONDENSER FAN HEATING ELEMENTS
ELECTRIC HEAT
CONTROL BOX
LEFT

CONDENSER COIL ‘.

CONTROL BOX HEATING ACCESS

MAKE-UP BOX
COMPRESSORS
BLOWER
BLOWER MOTOR

COMPRESSOR/
CONTROL ACCESS BLOWER ACCESS
RIGHT CONDENSER COIL
FIGURE 3
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2553/2753/3003 PARTS ARRANGEMENT (SLAB COIL SHOWN)

2nd STAGE EVAPORATOR

FILTER SECTION /
[,
2nd STAGE /
CONDENSER
2nd STAGE coi
CONDENSER
FAN

N\
.,,.,@

HEATING ELEMENTS
ELECTRIC HEAT

2s)
S WD
AR v \
IR T e
UM - " I
‘
< ‘H" 'y HEATING
‘| ‘/ | : i"l/ \ ACCESS
| ‘ / I [~ > A }'/L ‘ MAKE-UP BOX
| “ K
) 3 - jj)/ INDOOR BLOWER
\ ‘ ‘ J/:i BLOWER ACCESS
2nd STAGE | ‘ h ‘ 150 1st STAGE EVAPORATOR
COMPRESSOR ‘ T«
| ‘ , CONDENSER COIL AIR INTAKE
1st STAGE
1st STAGE
COMPRESSOR " 15t STAGE COMPRESSOR ACCESS
FIGURE 4
CHA16-823, -953 CONTROL BOX COMPONENTS
COMBUSTION AIR 2nd STAGE 1st STAGE
cﬁ_"g‘?,b’:g '%“Lﬁ\'f BLOWER TRANSFORMER T3  COMPRESSOR COMPRESSOR "‘é%%?fcﬁ.'bog"lg"
K13 (460V & 575V ONLY) CONTACTOR K2 CONTACTOR K1
\ \ \
[@]0]
FUSE F1
Q 0]

[@] [e] [S] [@] [e] [§]

— —— ——
—_— | S—

=
N\

CONTROL
CONDENSER FAN
TERMINAL STRIP TB1 TRANSFORMER T1 RELAY K10
FIGURE 5
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CHA16-1353, -1603 CONTROL BOX COMPONENTS

COMBUSTION AIR
BLOWER TRANSFORM-
ERT3 gz?x)& 575V
[ | COMBUSTION AIR
CIRCUIT BREAKER CB4 BLOWER RELAY
FOR CONDENSER FAN B4 K13 K13
(-1603 UNITS ONLY) -} o
\ — 2nd STAGE COMPRES-
CIRCUIT BREAKER CB5 cea | SOR TIME-DELAY
FOR CONDENSER FAN B5 i -« — | DL15
(-1603 UNITS ONLY) s [oL15] K10 (-1603 208/230V ONLY)
[e—= ] °© (TR
2nd STAGE COM- - - - 10
PRESSOR CONTAC-__ || 11w ||oUTDOOR FAN RELAY K10
TOR K2 \ ] ™. (-1603 UNITS ONLY)
] — ALSO SERVES AS 1st
COMPRésStSSJ-Q?II%NITORI T — 5 STAGE CONPRESSOR
I olofo ollo|c ool PILOT RELAY
LOW TEMP LIMIT S3 BE Lol L] 1
INDOOR BLOWER
2nd STAGE ﬁ CONTACTOR K3
COMPRESSOR MONITOR/—T|
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I-APPLICATION

CHA16 15 ton units are available in a single cabinet size
(refer to the Engineering Handbook for more specific ap-
plication data). All units are factory equipped with the hard-
ware required for installing Lennox optional thermostat
control systems. Lennox’ optional thermostat control sys-
tems are the same controls, harnesses, and harness
plugs used in all previously released CHA16 commercial
units. For example, a Honeywell W973 control will plug in
to a CHA16-1853 as easily as it will plug in to a CHA16-411
(and no field wiring is required for either).

II-UNIT COMPONENTS

An overview of CHA16 series unit components are shown
in figures 1, 2, 3 and 4.

A-Lifting Brackets

Each unit is equipped with factory
installed liting brackets as shown
in figure 9. Brackets are used for
liting the unit during installation or
when servicing. Lifting lugs can be
removed from the unit and reused.
If unit must be lifted for service, use
only lifting brackets to lift unit.

LIFTING BRACKETS
LIFTING BRACKETS (4)
TWO EACH SIDE

SIDE VIEW

FIGURE 9

B-Control Box Components
CHA16 control box is shown in figures 5, 6, 7 and 8. The

control box is located in the upper portion of the compressor
compartment behind the compressor compartment access
panel. In larger units, a hinged door with magnetic latch lo-
cated behind the compressor access panel, provides access
to control components.

1-Power Distribution Terminal Block TB13

(-1853, -2553, -2753, -3003)-3003)
All Larger CHA16 units use a power distribution terminal
block to provide a line voltage electrical connection be-
tween the control box components and the power entry
area in the heating compartment. Line voltage cables con-
nect TB13 with the unit terminal block TB2 located in the
heating compartment.
2-Terminal Block TB17 (-2553, -2753, -3003)
TB17 is a low voltage terminal block located in the control
box of 18.5 ton and larger units. The terminal strip is de-
signed for diagnostic troubleshooting and test running the
unit from the control box area. TB17 terminals are desig-
nated as shown in table 1.

TABLE 1

T,ESMIBTE';L TB17 TERMINAL DESIGNATIONS

1 24VAC Power

2 First stage thermostat Y1

3 . Input to pilot relqy K66 '
(24VAC applied here will energize 1st stage cooling)

4 Second stage thermostat Y2

5 . Input to .pilot relgy K67 .
(24VAC applied here will energize 2nd stage cooling)

6 24VAC common

3-Transformer T1 (all units)

All CHA16 series units use a single line voltage to 24VAC
transformer mounted in the control box. The transformer
supplies power to control circuits in the unit (except the
heating section). Transformer is rated at 70VA. 208/230
(P) voltage transformers use two primary voltage taps as
shown in figure 10.
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In 20 ton and larger units, T1 is used only to supply 24VAC
power to the pilot control circuit and all 24VAC devices other
than the contactors and transformer T18 is used to supply
24VAC power to the contactors.

TRANSFORMER T1 208/230V SHOWN

PRIMARY SECONDARY
ORANGE BLUE

230 VOLTS
RED

208
VOLTS

BLACK YELLOW

FIGURE 10
4-Transformer T18 (-2553, -2753, -3003 only)

Transformer T18 is a line voltage to 24VAC transformer
used in 20 ton and larger units. T18 is identical to trans-
former T1 and is used to supply 24VAC power to the con-
tactors.

5-Transformer T3 (all 460V and 575V units)

460 (G) and 575 (J) voltage units use a line voltage to 230V
autotransformer to power the combustion air blower. The
autotransformer is connected directly to line voltage and is
powered at all times. It has an output rating of 0.5A. In units
over 12.5 ton capacity, T3 is located in the heating control
box in the heating section.

6-Transformer Fuse F1 (all units)

T1 transformer is equipped with an integral fuse connected in
series with the blue secondary voltage wire. The fuse may be
accessed outside the transformer and is rated 3.5A.

7-Condenser Fan Motor Fuse F10
(-2553, -2753, -3003 only)

Line voltage fuses F10 are used to provide overcurrent
protection to all condenser fans (and optional power ex-
haust fans) in the unit. The fuses are rated at 20A in
208/230V units and 15A in all others.

8-Unit Line Voltage Fuses F16

(-1853, -2553, -2753, -3003)
Line voltage fuses F16 are used to provide overcurrent
protection to all line voltage components in the unit (except
compressors, crankcase heaters and optional electric
heat). The fuses are rated at 35A in 208/230V units and
30A in all others.

9-Circuit Breaker CB4, CB5

(-1603 Y voltage only)
Circuit breaker CB4 provides overcurrent protection to
condenser fan B4 in 12.5 ton units and CB5 provides
overcurrent protection to condenser fan B5. Both cir-
cuitbreakers are two-pole 240V manual reset switches
with a 15A rating.

10-Compressor Contactor K1 (all units)

K1 is a 24V to line voltage contactor used to energize the
first compressor (B1) in response to first stage cooling de-
mand. All units use three-pole-double-break contactors for
three-phase operation with a 24VVAC coil.

NOTE-Contactor K1 is energized by the thermostat
control system. Depending on the control system
installed, the contactors may or may not be immediately
energized upon demand. Refer to the operation se-
quence for the control system installed.

11-Compressor Contactor K2 (all units)

K2 is a 24V to line voltage contactor used to energize the
second compressor (B2) in response to cooling demand.
All units use three-pole-double-break contactors for three-
phase operation with a 24VAC coil. In -1853 units, contac-
tor K2 is used for the second first stage compressor. In all
other units, K2 is used to energize the second stage com-
pressor.

In -1603 and -1853 units, K2 is energized after a 30 second
delay is initiated by time delay DL15. The time delay is used
to stagger the electrical load and limit the effects of electri-
cal inrush on unit components.

12-Compressor Contactor K14 (-1853 only)

K14 is a 24V to line voltage contactor used to energize the
3rd compressor (B13) in response to second stage cooling
demand. Contactor K14 is identical to contactor K1. All units
use three-pole-double-break contactors.

13-Condenser Fan Contactor K10
(all units except -1353)

K10 is a 24V to line voltage contactor used to energize both
condenser fans (B4 and B5) in response to demand. Both
condenser fans are energized with the first compressor upon
receiving a cooling demand. Both fans operate throughout all
cooling (compressor) demand. All units use three-pole-
double-break contactors with a 24VAC caoil.

14-Condenser Outdoor Fan Contactor K68
(-2553, -2753, -3003 only)

CHA16 20 ton and larger units are equipped with separate
condenser fan contactors for each stage of cooling. K68 is
identical to K10. In units equipped with two condenser fan
contactors, K10 operates with first stage circuit on a call for
first stage cooling and K68 operates with second stage circuit
on a call for second stage cooling.
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15-Blower Motor Overload Relay S42
(5 & 10 HP Motors only)

Units equipped with 5 and 10 horsepower indoor blower
motors are also equipped with a thermal overload relay
connected inline with the blower motor. See figure 11. The
relay monitors the current flowing to the blower motor.
When the relay senses an overload condition, a set of N.C.
contacts in the relay open to de-energize all control volt-
age in the unit.

OVERLOAD RELAY $§42
MANUAL/AUTO RESET ADJUSTMENT
LINE VOLTAGE IN

MANUAL/AUTO
RESET SWITCH
H=MANUAL RESET
A=AUTO RESET

TEST BUTTON
PUSH TO TRIP RANGE
TEST

ADJUSTMENT

TRIP INDICATION

SWITCHED VOLTAGE OUT WINDOW

DIAL ADJUSTMENT

FIND FULL-LOAD AMPS (FLA)
OF INDOOR BLOWER MO-
TOR MARKED ON UNIT
RATING PLATE. SET
DIAL TO THIS
VALUE. RELAY
WILL THEN AU-
TOMATICALLY

TRIP WHEN FLA
EXCEEDS 125% <l
OF SET VALUE.

ADJUST

L~ 10
_—"1 PoINTER

U

FIGURE 11
16-Compressor Delay DL15
(-1603 Y voltage, all -1853 voltages only)
Time delay DL15 is a SPST N.O. time-delay switch.
Once energized, the delay waits 30 seconds *+ 3 sec-

onds before closing. The purpose of the delay is to pre-
vent voltage drop at the contactor coil due to (the possi-

bility of) multiple contactors being energized at the
same time. With the delay added, only two contactors
(K1 and K10) can energize at the same time while the
third contactor (K2) must wait 30 seconds before ener-
gizing. When thermostat demand stops, DL15 immedi-
ately opens and resets.

In both units, the delay is wired in series with compres-
sor contactor coil (K2). In CHA16-1603 units, the delay
is energized upon receiving a call for second stage
cooling. In CHA16-1853 units the delay is energized si-
multaneously with compressor 1 contactor K1 and con-
denser outdoor fan contactor K10.

In CHA16-1853 units, once contactor K2 is energized,
asetof N.O. K2-2 auxiliary contacts close to bypass the
time delay (wired in parallel with time delay DL15).
When K2-2 closes, the resulting shunt eliminates any
load added by the time delay (allows K2 to receive full
voltage).

17-Pilot Relay Board A11
(-1853, -2553, -2753, -3003 only)

A11is a pilot relay board (figure 12) used in all CHA16
15 ton and larger units. Pilot relays are used in 24VAC
control circuits to limit voltage drop caused by a long
run of thermostat wire. The relays on the circuit board
are added electrically in between the thermostat (or
thermostat control system) and the contactors in the
unit.

Relays draw much less current from the transformer
than the unit contactors. When along run of thermostat
wire is used from the unit to the thermostat and back to
energize unit contactors, current drawn by the contac-
tors could potentially cause voltage drop resulting in
contactor chattering. The pilot relays are added be-
tween the thermostat and the contactors (refer to unit
wiring diagram) to electrically isolate the contactor
coils from the thermostat wire and thereby minimize the
potential for voltage drop at the contactors.

18-Indoor Blower Contactor K3 (all units)

K3 is a 24V to line voltage contactor used to energize the
indoor blower motor in response to blower demand. In cool-
ing mode K3 is energized by pilot relay K46 in response to
cooling or constant fan demand. In heating mode K3 is en-
ergized by relays K20 or K25 (in the heating section) in re-
sponse to heating demand. All units use three-pole-double-
break contactors.
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PILOT RELAY BOARD A11
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FIGURE 12

A WARNING

Do not remove or bypass the pilot relay board.

Control damage or failure could result.

19- Low Ambient Lockout Switch
(Compressor Monitor) S3 (all units)
CHA16 units are equipped with a single compressor moni-
tor located in the unit control box. The compressor monitor
is a SPST bimetal thermostat which opens on a tempera-
ture drop. It is connected inline with the 24VAC compres-
sor control circuits. When outdoor temperature drops be-
low 40°F the compressor monitor opens to electrically dis-
connect all compressors. When the compressors are dis-
connected, cooling demand is handled by optional
REMD16 economizer (if installed). The monitor automati-
cally resets when outdoor temperature rises above 50°F.

NOTE-Compressor monitors must be disconnected if
optional low ambient kit is used.

20- Low Ambient Lockout Switch
(Compressor Monitor) S30
(1353, -1603 only)

CHA16-1353 and -1603 (10 and 12.5 ton) units are
equipped with a second compressor monitor (S30) used in
addition to compressor monitor S3. S3 is identical to S30.
In units equipped with two compressor monitors, S3 pro-
tects the first stage compressors and S30 protects the
second stage compressors.

21-Compressor Motor Protector A9, A10
(-2553, -2753, -3003 only)

Motor protectors A9 and A10 are used in all CHA16 18.5

ton and larger units to provide compressor over-tempera-

ture sensing which helps protect the compressors. Com-

pressors in these units have thermistors imbedded in the

motor windings. The motor protectors monitor the sensors
in each compressor and shuts off the compressor when
resistance increases above a preset limit. As the compres-
sor windings cool, the resistance through the sensors
drops and the control resets. Table 2 shows the resistance
values for the winding temperature sensors.

COMPRESSOR PROTECTOR A9, A10
24VAC POWER TO
COMPRESSOR
SENSORS
IN SERIES WITH
CONTACTOR COIL
FIGURE 13
TABLE 2
Trip Ohms Reset Ohms
Compressor Winding Temp. Rise Tem. Fall
Temperature Sensor
16K to 24K 5.5K to 6.9K

C-Cooling Components
Summary of Features

CHA16 series units use independent cooling circuits consist-
ing of separate compressors, condenser coils and evapora-
tor coils. See figures 14, 15, 16, 17 and 18. See figure 16 for
CHA16-1853 vapor circuitry and
figure 17 for CHA16-1853 liquid circuitry. A draw-through type
condenser fan is used in all units. CHA16-823, -953 units use
a single fan. All other units use two. All units are equipped with
a single belt drive blower that draws air across the evaporator
during unit operation.

On all units cooling may also be supplemented by field-
installed economizer. The evaporators are slab type and are
stacked as shown in figures 19, 20 and 21. Each evaporator
uses a thermostatic expansion valve as the primary expan-
sion device. Each evaporator is also equipped with enhanced
fins and rifled tubing. CHA16-1853 units are equipped with
two condenser coils split into three independent circuits.
Compressor 1 uses an independent circuit in the right con-
denser coil, compressor 2 uses an independent circuit in the
left condenser coil and compressor 3 uses an independent
circuit split between the left and right condenser coils. See fig-
ures 17and 20. In all units each compressor is protected by a
crankcase heater, high pressure switch and loss of charge
switch. Additional protection is provided by factory installed
low ambient thermostat (unit control box) and freezestats (on
each evaporator). Each cooling circuit is equipped with a ther-
mometer well for charging.
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CHA16-823, -953 PLUMBING COMPONENTS
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CHA16-1353,-1603 PLUMBING COMPONENTS (END VIEW COMPRESSOR COMPARTMENT)
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CHA16-1853 PLUMBING COMPONENTS CONDENSING SECTION - VAPOR LINES

X \\\\\\\/ EVAPORATOR COIL
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FIGURE 16

CHA16-1853 PLUMBING COMPONENTS
CONDENSING SECTION - LIQUID LINES
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FIGURE 17
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CHA16-2553, -2753, -3003 PLUMBING COMPONENTS (SLAB COIL SHOWN)
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FIGURE 19
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CHA16-1853 PLUMBING COMPONENTS

EVAPORATOR SECTION
SUCTION LINE s
\\
LIQUID LINE < 2nd STAGE
> \ COMP. 3
FREEZESTAT \ \\\\\\ EVAPORATOR COIL
53 ~

'3

it

Q > =
2nd STAGE EXPANSION VALVE \\‘\

FREEZESTAT
S50

1ST STAGE PUMP 2 \‘
EXPANSION VALVE \‘ \y
/

LIQUID LINE

FREEZESTAT
S49

\

1ST STAGE PUMP 1
EXPANSION VALVE

FIGURE 20
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1-Compressors B1, B2 and B13

Compressors are supplied by various manufacturers. All units
are equipped with two independent cooling circuits except 15
ton units which are equipped with three independent cooling
circuits. Compressor electrical specifications vary by
manufacturer. Likewise, compressor capacity may vary from
first stage to second stage. In all cases, the capacity of each
compressor is added to reach the total capacity of the unit.
See unit rating plate for specific compressor capacity ratings
and electrical data.

Units with two cooling circuits:

Compressor B1 is compressor 1. It operates during all cooling
demand and is energized by contactor K1 upon receiving a
first stage demand. Compressor B2 is compressor 2. It oper-
ates only during second stage cooling demand and is ener-
gized by contactor K2 upon receiving a second stage de-
mand.

NOTE-Refer to wiring diagram section B9 for specif-
ic unit operation.

Units with three cooling circuits:

Compressor B1 is compressor 1. It operates during all cooling
demand and is energized by contactor K1 upon receiving a
first stage demand. Compressor B2 is compressor 2. It oper-
ates only during first stage cooling demand and is energized
by contactor K2 upon receiving a first stage demand (after
time delay DL15 closes). Compressor B13 is compressor 3. It
is energized by contactor K14 upon receiving a second stage
demand.

Each compressor used in CHA16 units is equipped with a
self-regulating crankcase heater. Fifteen ton and smaller units
use insertion type heaters while 18.5 ton and larger units use
belly-band style heaters. All compressors are protected by in-
ternal overload protection circuitry.

A WARNING

Electrical shock hazard. Compressor must be
grounded. Do not operate without protective cover
over terminals. Disconnect power before removing

protective cover. Discharge capacitors before ser-
vicing unit. Failure to follow these precautions could
cause electrical shock resulting in injury or death.

A WARNING

Crankcase heaters must be energized for 24
hours before attempting to start compressors.
Set thermostat so there is no compressor demand
before closing disconnect switch. Attempting to

start compressors during the 24-hour warm-up
period could result in damaged or failed compres-
sors.

2-Crankcase Heaters HR1, HR2 and HR5

A CAUTION

Self-regulating crankcase heaters are connected

to line voltage at all times (not switched by unit
circuitry.)

All CHA16-1853 compressors are equipped with self-
regulating type crankcase heaters. Fifteen ton and
smaller units use insertion type heaters while 18.5 ton
and larger units use belly-band style heaters. Heater
HR1 is installed in compressor B1, heater HR2 is
installed in compressor B2 and heater HR5 is installed
in compressor B13 (if unit is equipped with three com-
pressors). Crankcase heater wattage varies by com-
pressor manufacturer. See unit rating plate for specific
electrical data.

3-High Pressure Limit S4, S7 and S28

The high pressure limit is a manually reset SPST N.C.
switch which opens on a pressure rise. All CHA16 units
are equipped with this limit. The switch is located in the
compressor discharge line and is wired in series with the
compressor contactor.

In three pump systems, S4 is wired in series with the first
stage compressor 1 contactor, S7 is wired in series with the
first stage compressor 2 contactor and S28 is wired in series
with the second stage compressor 3 contactor. In two pump
systems, $4 is wired in series with the first stage compressor
contactor and S7 is wired in series with the second stage
compressor contactor.

When discharge pressure rises above 410+10 psig (indi-
cating a problem in the system) the switch opens and the
respective compressor is de-energized (the economizer
can continue to operate.) After the problem has been
found and corrected, the switch can be reset by pushing-in
the switch button.

4-Loss of Charge Switch S24, S25 and S34

The loss of charge switch is an auto-reset SPST N.C.
switch which opens on a pressure drop (almost complete
loss of charge). All CHA16 units are equipped with this
switch. The switch is located in the compressor discharge
line next to the high pressure switch and is wired in series
with the high pressure switch and compressor contactor.

In three pump systems, S24 is wired in series with first stage
(compressor #1) contactor K1, S25 is wired in series with first
stage (compressor #2) contactor K2 and S34 is wired in se-
ries with the second stage (compressor #3) contactor K14. In
two pump systems, S24 is wired in series with first stage com-
pressor contactor and S25 is wired in series with second
stage compressor contactor.
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When discharge pressure drops below 25+5 psig (indicat-
ing a loss of charge in the system) the switch opens and
the compressor is de-energized. The switch automatically
resets when refrigerant is added and pressure in the dis-
charge line rises above 55+5 psig.

5-Thermometer Well (Figure 22)

All units are factory equipped with a thermometer well for
charging the unit. The well is used to accurately measure
the temperature of the liquid line. The temperature mea-
sured is then used to calculate the approach or subcooling
temperature. Approach and subcooling temperatures are
compared to tables printed in the charging section of this
manual to determine the correct charge. Thermometer
wells are equipped with a gauge port for high pressure
gauge connection.

THERMOMETER WELL

-~ THERMOMETER WELL

¥~ LIQUID LINE
GAUGE PORT
— LIQUID LINE

FIGURE 22

To accurately measure the temperature of the liquid line,
the well should be filled with a light mineral oil before using.
This will ensure good heat transfer to the thermometer.

6-Freezestats S49, S50 and S53

Each evaporator is equipped with a low temperature limit lo-
cated on a suction feeder. In three pump systems, S49 is lo-
cated on the first stage compressor 1 coil, S50 is located on
the first stage compressor 2 coil and S53 is located on the
second stage coil. In two pump systems, S49 is located on
the first stage evaporator coil and S50 is located on the sec-
ond stage evaporator coil.

Each freezestat is wired in series with its respective com-
pressor contactor coil. Each freezestat is a SPST auto-re-
set limit which opens at 29°F + 3°F on a temperature drop
and closes at 58°F + 4°F on a temperature rise. To prevent
coil icing, the freezestats open during compressor opera-
tion to temporarily disable the respective compressor until
the coil warms sufficiently to melt any accumulated frost.

If the freezestats are tripping frequently due to coail icing,
check the unit charge, airflow and filters before allowing unit
back in operation. Make sure to eliminate all conditions
which might promote evaporator ice buildup.

7-Condenser Fans B4 and B5

The specifications tables on pages 2-6 in this manual
shows the specifications of condenser fans used in
CHA16 series units. Condenser outdoorfans in all
CHA16CHP16CHA16 units (all voltages) use three-phase
motors which do not require a run capacitor. CHA16-823
and CHA16-953 units are equipped with a single condens-
er fan which operates during all compressor operation. All
other CHA16 units are equipped with two condenser fans.
In CHA16-1603 and CHA16-1853 units, both condenser
fans are energized upon receiving a first stage cooling de-
mand. Condenser fans draw air across both condenser
coils during all compressor operation. In all other CHA16
series units, the condenser fans operate independently
and are staged with the compressors.

D-Blower Compartment /
Power Make-Up Components

1-Indoor Blower Motor B3

All CHA16 units use three-phase single-speed blower motors.
CFM adjustments are made by adjusting the motor pulley
(sheave). Blower motor ratings are shown in table 23. Motors
are equipped with sealed ball bearings. All motors and oper-
ate at 1725 to 1760 RPM and all are internally overload pro-
tected. Units may be equipped with motors manufactured by
Century, G.E., Emerson, Marathon or other manufacturer.
Electrical FLA and LRA specifications vary by manufacturer.
See unit rating plate for information specific to your unit.

TABLE 23
BLOWER MOTOR
Drive Electrical Characteristics
HP| Usage Units Volts Phase

CHA16-823-Y,G

208/230
2 |Standard | GHIVT 92310 switchable to 460 | 3
CHA16-823-J
2 | standard | CHA16-953-J 575 3
CHA16-1353-J
Optional | CHA16-1353-Y,G 208/230
3 CHA16-1603-Y,G switchable to 460 | S

Standard | ~1416-1853-Y.G

Optional | CHA16-1353-J
3 | standard | CHA16-1603-J 575 3
CHA16-1853-J

5 Optional | CHA16-1853-Y,G 208/230
Standard [ CHA16-2553-Y,G switchable to 460

Optional | CHA16-1853-J 575 3
Standard | CHA16-2553-J

— [CHA16-2553-Y,G
7 5|OPtonal | cHiA16-2753-Y.G
Standard | CHA16-3003-Y,G

208/230
switchable to 460 3

) CHA16-2553-J
7 5| OPonal | cpia16.2753. 575 3
Standard | CHA16-3003-J

. 208/230
10| Optional | CHA16-3003-Y,G switchable to 460
1010Optional | CHA16-3003-J 575
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2-Low Voltage Terminal Strip TB1

All units are equipped with a low voltage terminal strip TB1 lo-
cated in the heating/power entry make-up compartment. See
figures 24 and 25. Most low voltage (thermostat) electrical
connections can be made to this terminal strip. A separate ac-
cess panel is provided adjacent to the blower access panel.
Knock-outs provided in the base pan of the unit cabinet allow
for passage of wires into conduit and roof mounting frame.
Special instructions are provided where needed for low volt-
age connections that cannot be made to the terminal strip. A
detail drawing of TB1 is also shown in figure 26.

ENTRY LINE VOLTAGE
2 MOTOR MOUNTING PLATE MAKE-UP STRIP TB2
FIGURE 24
CHA16 LOW VOLTAGEI/LINE VOLTAGE CHA16 LOW VOLTAGE TERMINAL STRIP
TERMINAL STRIP — ALL UNITS . ALL UNITS
TO INSERT OR RELEASE
WIRE, DEPRESS CENTER
WITH PEN OR SMALL
SLOT SCREWDRIVER .
b THERMOSTAT
§ / CONNECTIONS
S S
5 Z ) LOW VOLTAGE \
\ TERMINAL STRIP TB1
LOW VOLTAGE
M A"K'E_EUX%LTTQ,‘;'%BZ TERMINAL STRIP TB1 FIGURE 26

TB1 uses spring crimp type retainers for securing wires. A
small slot screwdriver must be used to depress the spring in
order to insert or remove a wire (see figure 26). Strip wire no
more than 1/4”.

3-Line Voltage Make-Up Strip TB2

All units are equipped with a line voltage make-up strip TB2
located in the heating/power entry make-up compartment.
See figures 24 and 25. TB2 is used to make connection of all
line voltage wiring. Knock-outs provided in the base pan of
the unit cabinet allow for passage of wires into conduit and
roof mounting frame. A separate access panel is provided
adjacent to the blower access panel.
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II-ELECTRICAL CONNECTIONS

A-Power Supply

Refer to startup directions and refer closely to the unit wir-
ing diagram when servicing. See unit nameplate for mini-
mum circuit ampacity and maximum fuse size.
208/460/575 volt units are factory wired with red wire con-
nected to control transformer primary. 230 volt units are
field wired with orange wire connected to control trans-
former primary.

IV-PLACEMENT AND INSTALLATION

Make sure that the unit is installed in accordance with the
installation instructions and all applicable codes. See ac-
cessories section for conditions requiring use of the op-
tional roof mounting frame (RMF16).

V-STARTUP - OPERATION

A-Preliminary and Seasonal Checks

1- Make sure the unit is installed in accordance with the
installation instructions and applicable codes.

2- Inspect all electrical wiring, both field and factory
installed for loose connections. Tighten as required.
Refer to unit diagram located on inside of unit control
box cover.

3- Check to ensure that refrigerant lines are in good con-
dition and do not rub against the cabinet or other re-
frigerant lines.

4- Check voltage at the disconnect switch. Voltage must
be within the range listed on the nameplate. If not, con-
sult the power company and have the voltage cor-
rected before starting the unit.

5- Recheck voltage and amp draw with unit running. If
power is not within range listed on unit nameplate,
stop unit and consult power company. Refer to unit
nameplate for correct running amps.

6- Inspect and adjust blower belt (see section
VII-C-Blower Belt Adjustment).

B-Cooling Startup
NOTE-The following is a generalized procedure and
does not apply to all thermostat control systems. Elec-
tronic and ramping thermostat control systems may op-
erate differently. Refer to the operation sequence sec-
tion of this manual for more information.

A WARNING

Crankcase heaters must be energized for 24
hours before attempting to start compressors.
Set thermostat so there is no compressor demand

before closing disconnect switch. Attempting to
start compressors during the 24-hour warm-up
period could result in damaged or failed compres-
sors.

1- Set fan switch to AUTO or ON and move the system
selection switch to COOL. Adjust the thermostat to a
setting far enough below room temperature to bring
on all compressors. Compressors will start and cycle
on demand from the thermostat (allowing for unit and
thermostat time delays).

2- Each refrigerant circuit is charged with R-22 refrigerant.
See unit rating plate for correct charge amount.

3- Refer to Cooling Operation and Adjustment section
for proper method of checking charge.

C-Heating Startup

4- Set the fan switch to AUTO or ON and move the sys-
tem selection switch to HEAT. Adjust the thermostat
setting above room temperature.

5- The indoor blower and first stage electric heat immedi-
ately start.

6- Additional stages are controlled by indoor thermostat
and electric heat time delays.

D-Safety or Emergency Shutdown
Turn off power to the unit.

VI-COOLING SYSTEM SERVICE CHECKS

CHA16 is factory charged and requires no further adjust-
ment; however, charge should be checked periodically us-
ing the approach method. The approach method
compares actual liquid temperature with the outdoor ambi-
ent temperature. Thermometer wells have been provided
to allow accurate liquid temperature measurement.

A-Gauge Manifold Attachment

Service gauge ports are identified in figures 14, 15, 16, 17
and 18. Attach high pressure line to liquid line gauge port
on thermometer well. Attach low pressure line to suction
line service port.

NOTE-If owner complains of insufficient cooling, the unit
should be gauged and refrigerant charge checked.

B-Charging

All units are factory charged and requires no further ad-
justment; however, check charge during start-up using
the approach method outlined below. Approach meth-
od compares actual liquid temperature with outdoor
ambient temperature. Thermometer wells have been
provided to allow accurate liquid temperature mea-
surement.

If the system is completely void of refrigerant, the rec-
ommended and most accurate method of chargingis to
weigh refrigerant into the unit according to the amount
shown on the unit nameplate and in the specifications
table. If weighing facilities are not available or if the unit
is just low on charge, use the following procedures:
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A W ARN I N G 2- Generally, blower operation is set at the thermostat fan
switch. With the fan switch in “ON” position, the blower

Do not exceed nameplate charge under any con- OperateS CO“tinUOUSly. With the fan switch in “AUTO”
ditions. Compressor damage will result. position, the blower cycles with demand (or, with some
control systems, runs continuously while the heating or
1- This method uses a thermometer inserted in the cooling circuits cycle).
thermometer wells to check liquid line temperature. 3- In most cases, the blower and entire unit will be off
Make sure thermometer wells are filled with oil be- when the system switch is in the “OFF” position. The
fore checking. only exception is immediately after a heating demand
2- IMPORTANT - Block compressor compartment with until blower control switches off.
access panel so air will not by-pass the coils. B-Determining Unit CFM
3- Operate unit (all compressors) for at least five minutes 1- The following measurements must be made with a dry
until pressures stabilize. indoor coil. Run the blower without the cooling de-
mand. Air filters must be in place when measurements
TABLE 3
are taken.
APPROACH TEMPERATURE
UNIT Degrees F Liquid Line Warmer Than Outdoor Air 2- Measure static pressure external to the unit (from sup-
1st Stage | 2nd Stage ply to return).
CHA16-823 7°F+1(3.9°C+0.5) To Measure Discharge Static Pressure:
CHA16-953 8 +1(4.5°C+05) a- Locate taps as shown in figure 27.
CHA16-1353 6°F+1(3.3°C£0.5) .
CHA6.1603 6F +1(33°C +05) b- Punch a 1/4” diameter hole. Insert manometer hose
CHA16-1853 7°F + 1 (3.9°C + 0.5) flush with the insid.e edge of hole or insulation. Seal
CHA16.2553" 7°F + 1 (3.9°C + 0.5) around the hole with perma-
CHA16-2753" 7°F +1(3.9°C + 0.5) gum. Connect the zero end UNIT
CHA16-3003* 7°F +1(3.9°C + 0.5) of the manometer to the dis-
CHA16-2553t || 7°F +1(3.9°C +0.5) | 8°F +1(4.5°C +0.5) charge (supply) side of the
CHA16-27531 | 8°F +1 (4.5°C +0.5) | 10°F + 1 (5.6°C + 0.5) system. Connect the other P \ , a
CHA16-3003t || 9°F +1 (5.1°C + 0.5) | 10°F + 1 (5.6°C + 0.5) end of the manometer to the
R somered condersercos. return duct as above. MANOMETER
c- With only the blower motor FIGURE 27
4- Check each stage separately with all stages operat- running, observe manometer reading.
ing. Compare liquid temperatures to outdoor ambient d- Seal around the hole when the check is com-
temperature. Liquid line temperature should be a few plete.
degrees warmer than the outdoor air temperature. 3- Measure indoor blower wheel RPM (figure 28).
Table 3 shows how much warmer the liquid line should 4- Refer to unit nameplate to determine the blower motor
be. Eor best results use same thermometer for both horsepower.
readings. 5- Use the static pressure and RPM readings to deter-
Add refrigerant to make the liquid line cooler. mine unit CFM.
Recover refrigerant to make the liquid line warmer. 6- The CFM can be adjusted at the motor pulley (see
VII-INDOOR BLOWER section C-Blower Belt Adjustment).

OPERATION / ADJUSTMENT
A-Blower Operation
NOTE-The following is a generalized procedure and
does not apply to all thermostat control systems.
1- Blower operation is dependent on the thermostat con-

Determining Unit CFM (Alternative Method):

Air volume may also be determined by measuring pres-
sure drop across the indoor coil.

1- Remove lifting lug bolt located on the blower side of

trol system option that has been installed in the unit above condensate drain. Use an awl or screw
CHA16. Refer to the operation sequence for the con- driver to open a hole in the insulation.

trol system installed for detailed descriptions of blower 2- Insert the positive or high pressure hose of draft
operation. gauge 1 inch past the insulation.
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3- Remove filter access panel and insert other hose through
hole provided on the panel above filter and connect to
negative (low) pressure side of gauge.

4- Turn on blower and determine draft gauge reading.

5- Adjust blower speed as required (see section C-Blow-
er Belt Adjustment).

C-Blower Belt Adjustment

Proper pulley alignment and belt tension must be main-

tained for maximum belt life.
NOTE-Tension new belt after 24-48 hours of operation.
This will allow belts to stretch and seat in grooves. To
increase belt tension, loosen two locking bolts and pull
mounting plate. Tighten motor mounting plate in verti-
cal position.

Adjusting Unit CFM:
The CFM can be changed by using the following procedure:

1- Remove the blower belt.

2- Loosen the set screws on motor pulley and remove
key as shown in figure 28.
3- Turn pulley clockwise to increase CFM and counter-

clockwise to decrease CFM. One half turn changes
blower speed approximately 20 RPM.

NOTE-The pulley is factory set at three turns open.
4- Replace the key and tighten the set screw. Replace
and tighten the blower belt.

BLOWER SPEED ADJUSTMENT

MOTOR BLOWER MEASURE
MOUNTING PLATE RPM

MOTOR PULLEY

TO DECREASE CFM
TURN PULLEY
COUNTERCLOCKWISE

BLOWER PULLEY
TO INCREASE BELT TENSION
1 - Loosen 2 locking bolts.
2 - Pull motor mounting plate.
TO INCREASE CFM 3 - Tighten motor mounting
TURN PULLEY CLOCKWISE plate so plate is vertical.

FIGURE 28
VIII-MAINTENANCE

A CAUTION

Electrical shock hazard. Turn off power to unit be-

fore performing any maintenance, cleaning or
service operation on the unit.

A-Filters (Figure 29)

CHA16 unit is equipped with four CHA16

pleated 2" throw-away type filters. |AIR F|LTERﬁ§
Permanent 1” foam filters are ac- ﬁ
ceptable replacements. Filters
should be checked monthly (or
more frequently in severe use) and
cleaned or replaced regularly. If per-
manent foam filters are used as a
replacement, they should be
checked and cleaned periodically
with warm water and a mild deter- FIGURE 29
gent. Take note of the “AIR FLOW DIRECTION” marking on
the filter frame when re-installing.

NOTE-Filters must be U.L.C. certified or equivalent for
use in Canada.
B-Lubrication
All motors used in CHA16 units are prelubricated; no fur-
ther lubrication is required.

C-Supply Air Blower Wheel

Annually inspect supply air blower wheel for accumulated
dirt or dust. Turn off power before attempting to remove ac-
cess panel or to clean blower wheel.

D-Evaporator Indoor Coil

Inspect and clean coil at beginning of each season. Clean
using mild detergent or commercial coil cleanser. Check
condensate drain pan and line, if necessary. Flush coil and
condensate drain with water taking care not to get insula-
tion, filters, return air ducts wet. Check connecting lines and
coil for evidence of oil leaks.

E-Condenser Coil

Clean condenser coil annually with detergent or com-
mercial coil cleaner and inspect monthly during the
cooling season. Check connecting lines and coil for evi-
dence of oil leaks.

Condenser coils are made of individual coil slabs. Dirt and de-
bris may become trapped between the slabs. To clean be-
tween slabs, carefully separate slabs and wash thoroughly.
See figure 30.

F-Electrical

1-  Check all wiring for loose connections.

2- Check for correct voltage at unit (unit operating).

3- Check amp-draw on both condenser fan motor and blow-

er motor.
Fan Motor Rating Plate Actual
Indoor Blower Motor Rating Plate Actual
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IX-OPTIONAL ECH16 ELECTRIC HEAT

CHA16-823 MODELS (TABLE 4)

CHA16-953 MODELS (TABLE 5)

. *Total Unit & . *Total Unit &
Electric Heat || No- | voits | kw Buh Electric Heat Electric Heat 1| No- | voits | kw Btuh Electric Heat
. Input | Input utput | Minimum Circuit P Input | Input utput | Minimum Circuit
& Net Weight Steps Ampacity & Net Weight Steps Ampacity
208 7.5 25,600 36.0 208 7.5 25,600 44.0
220 8.4 28,700 220 8.4 28,700
ECH16-82/95-1 1 ECH16-82/95-1 1
0 230 9.2 31,400 39.0 0 230 9.2 31,400 44.0
208/230v 208/230v
(61H68) 240 | 10.0 34,100 (61H68) 240 | 10.0 | 34,100
460v 460v
(61H73) 440 8.4 28,700 (61H73) 440 8.4 28,700
(38 Ibs.) (38 Ibs.)
1 460 9.2 31,400 20.0 1 460 9.2 31,400 23.0
480 | 10.0 34,100 480 | 10.0 | 34,100
208 | 11.3 38,600 49.0 208 | 11.3 | 38,600 49.0
220 | 12.6 | 43,000 220 | 12.6 | 43,000
ECH16-82/95-1 1 ECH16-82/95-1 1
5 230 | 13.5 | 46,100 54.0 5 230 | 13.5 | 46,100 54.0
208/230v 208/230v
(61H69) 240 15.0 51,200 (61H69) 240 15.0 51,200
460v 460v
(61H74) 440 | 12.6 | 43,000 (61H74) 440 | 12.6 | 43,000
(38 Ibs.) (38 Ibs.)
1 460 | 13.8 | 46,100 27.0 1 460 | 13.8 | 46,100 27.0
480 | 15.0 51,200 480 | 15.0 | 51,200
208 | 15.0 51,200 62.0 208 | 15.0 | 51,200 62.0
220 | 16.8 57,300 220 | 16.8 | 57,300
ECH16-82/95-2 **2 ECH16-82/95-2 **2
0 230 | 184 62,800 69.0 0 230 | 18.4 | 62,800 69.0
208/230v 208/230v
(61H70) 240 | 20.0 68,300 (61H70) 240 | 20.0 68,300
460v 460v
(61H75) 440 | 16.8 | 57,300 (61H75) 440 | 16.8 | 57,300
(42 1bs.) (42 Ibs.)
1 460 | 18.4 62,800 35.0 1 460 | 18.4 | 62,800 35.0
480 | 20.0 68,300 480 | 20.0 | 68,300
208 | 22.5 76,800 88.0 208 | 22.5 | 76,800 88.0
220 | 25.2 86,000 220 | 25.2 | 86,000
ECH16-82/95-3 **2 ECH16-82/95-3 **2
0 230 | 27.5 93,900 99.0 0 230 | 27.5 | 93,900 99.0
208/230v 208/230v
(61H71) 240 | 30.0 | 102,400 (61H71) 240 | 30.0 | 102,400
460v 460v
(61H76) 440 | 25.2 86,000 (61H76) 440 | 25.2 | 86,000
(42 1bs.) (42 Ibs.)
1 460 | 27.6 93,900 50.0 1 460 | 27.6 | 93,900 50.0
480 | 30.0 | 102,400 480 | 30.0 | 102,400
208 | 30.0 | 102,400 114.0 208 | 30.0 | 102,400 114.0
220 | 33.6 | 114,700 220 | 33.6 | 114,700
ECH16-82/95-4 **3 ECH16-82/95-4 **3
0 230 | 36.8 | 125,600 129.0 0 230 | 36.8 | 125,600 129.0
208/230v 208/230v
(61H72) 240 | 40.0 | 136,500 (61H72) 240 | 40.0 | 136,500
460v 460v
(61H77) 440 | 33.6 | 114,700 (61H77) 440 | 33.6 | 114,700
(53 Ibs.) (53 Ibs.)
) 460 | 36.8 | 125,600 65.0 ) 460 | 36.8 | 125,600 65.0
480 | 40.0 | 136,500 480 | 40.0 | 136,500

*Refer to National Electrical Code manual to determine wire, fuse and disconnect size

requirements. Use wires suitable for at least 167°F.

**May be used with two stage control.

NOTE — Fuse block must be ordered extra. Factory installed heaters will have the
fuse block factory installed. Fuse block must be installed in field installed
heaters. See Optional Accessories tables.

*Refer to National Electrical Code manual to determine wire, fuse and disconnect size

requirements. Use wires suitable for at least 167°F.

**May be used with two stage control.

NOTE — Fuse block must be ordered extra. Factory installed heaters will have the
fuse block factory installed. Fuse block must be installed in field installed
heaters. See Optional Accessories tables.
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CHA16-1353 MODELS (TABLE 6)

CHA16-1603 MODELS (TABLE 7)

*Total Unit & *Total Unit &
Electric Heat || No. | voits | kw | Btun Minipaurs Cirawit | | Electric Heat Il No. |y | tw | Brun | Flectric Heat
& N%??I:Iyig-lﬂlt Stz:)s Input | Input | Output Ampacity Model N_°' of Input | Input | Output Mm_lmu.m
& Net Weight Steps Circuit
2hp 3hp Ampacity
208 | 11.3 | 38,600 | 51.0 | 540 205 113 | 35600 o
ECH16 1 220 | 126 | 43000 220 | 126 | 43,000
0B30v 250 | 135 | 45199 | 850 | 580 135116015 " 230 [135 | 46,100 69.0
(73503/1) 240 | 150 | 51200 2(92@3? ;/ 240 | 15.0 | 51,200
‘é%?bi‘_‘)’ 440 | 126 | 43,000 (7‘;6G0£/6) 440 | 126 | 43,000
1 460 | 13.8 | 46,100 | 28.0 | 29.0 (38 Ibs.) . 260 | 138 | 46100 s6.0
480 | 150 | 51,20 480 | 15.0 | 51,200
208 | 150 | 51,200 | 620 | 66.0 208 50 | 51200 ~
ECH16 ) 220 | 108 | o730 . 220 | 16.8 | 57,300
R0y 2%0 | 184 | 62800 | 690 | 730 43515020 ? [230 [ 184 | 62800 73.0
(73(?0%2) 240 | 200 | 68300 2(3%23%/ 240 | 20.0 | 68,300
%Z%?@Z ; 440 | 168 | 57300 (7‘;6(%7) 440 | 16.8 | 57,300
1 460 | 184 | 62,800 | 350 | 37.0 (42 Ibs.) ] 260 | 184 | 62,800 70
480 | 200 | 68,300 250 200 | c8.300
208 | 225 | 76,800 | 88.0 | 920 208 | 225 | 76.800 -~
ECH16 wro 220 | 252 | 86,000 . 220 | 252 | 86,000
20812501 230 | 275 | 93900 | 990 | 1030 || 15tk ? 230 [275 | 93900 | 1030
(73&%/3) 240 | 00 | 102490 2(93@3%’ 240 | 30.0 | 102,400
((zgclsbzss)) 440 | 52 | 86,000 (72%)5/8) 440 | 25.2 | 86,000
1 460 | 27.6 | 93,900 | 500 52.0 (42 1bs.) . 260 1 276 | 93.900 520
480 | 30.0 | 102400 250 | 300 | 102400
208 | 30.0 | 102400 | 114.0 | 118.0 205 300 702400 —
ECH16 =3 220 | 36 | maroo . 220 | 336 | 114,700
50812300 230 | 368 | 125600 | 1290 | 1330 || gigng * 230 368 | 15600 | 1330
(75&%/4) 240 | 400 | 136500 2(92@32;/ 240 | 40.0 | 136,500
((Z')CZSGIbzsg)) 440 | 336 | M4700 (7%)5/9) 440 | 336 | 114,700
= | 460 | 36.8 | 125600 | 65.0 67.0 (53 Ibs.) vy | 200 1368 | 125000 670
480 | 400 | 196500 480 | 40.0 | 136,500
208 | 37.5 | 128000 | 140.0 | 144.0 206 | 375 | 128000 144.0
ECH16 *g 220 | 420 | 149300 . 220 | 42.0 | 143300
ouios0y 290 | 460 | Tor000 | 159.0 | 1630 435/ 150.50 * 230 | 460 [ 157,000 163.0
(735)%/5) 240 | 500 | 70500 z(gg/égg;/ 240 | 50.0 | 170,600
((75§(|;b330)) 440 | 438 | 149500 (7%)?\,10) 440 | 43.8 | 149,500
= | 460 | 46.0 | 157,000 | 800 | 82.0 (58 Ibs.) v 250 T250 To7 00 20
280 | 500 | 17060 480 | 50.0 | 170,600

*Refer to National Electrical Code manual to determine wire, fuse and disconnect size

requirements. Use wires suitable for at least 167°F.

**May be used with two stage control.

NOTE — Fuse block must be ordered extra. Factory installed heaters will have the
fuse block factory installed. Fuse block must be installed in field installed
heaters. See Optional Accessories tables.

*Refer to National Electrical Code manual to determine wire, fuse and disconnect size
requirements. Use wires suitable for at least 167°F.
**May be used with two stage control.
NOTE — Fuse block must be ordered extra. Factory installed heaters will have the
fuse block factory installed. Fuse block must be installed in field installed
heaters. See Optional Accessories tables.
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CHA16-1853 MODELS (TABLE 8)

CHA16-2553 MODELS (TABLE 9)

*Total Unit & ;Total Unit &

. Electric Heat ; lectric Heat
Blectric Heat || No. | voits | kw | Btuh | Minimum Circuit Bt fieat || No- | voits | kw | Btuh | Minimum Circuit
& Net Weight || Steps | MPUt | Input | Output |  Ampacity & Net Weight || Steps | IMPut | Input | Output | Ampacity

3hp 5hp 5hp 7.5hp
208 | 11.3 | 38,600 | 86.0 92.0 208 | 22,5 | 76,800 | 110.0 | 117.0
220 | 12.6 | 43,000 220 | 25.2 | 86,000
ECH16 1 ECH16 **
-185-15 230 | 135 | 46,100 | 860 | 92.0 -185/000-30 230 | 27.5 | 93,900 | 110.0 | 118.0
208/230v v
(24H27) 240 | 15.0 | 51,200 (22(?02\/8) 240 | 30.0 |102,400
460v
(24H32) 440 | 12.6 | 43,000 gﬁlﬂ 440 | 25.2 | 86,000
A7 Ibs. S.
( ) 1 460 | 13.8 | 46,100 | 440 | 47.0 1 460 | 27.5 | 93,900 | 550 59.0
480 | 15.0 | 51,200 480 | 30.0 (104,400
208 | 225 | 76,800 | 92.0 99.0 208 | 33.8 [ 115,300 | 139.0 | 148.0
220 | 25.2 | 86,000 220 | 37.8 (129,000
ECH16 *2 ECH16 =3
-185/300-30 230 | 275 [ 93,900 | 103.0 | 110.0 -185/?0045 230 | 41.3 (141,000 | 155.0 | 163.0
208/230v 208/230v
(24H28) 240 | 30.0 | 120,400 (2:302\/9) 240 | 45.0 |153,600
460v
(24H33) 440 | 25.2 | 86,000 ((5‘21134)) 440 | 37.8 |129,000
51 Ibs. S.
( ) 1 460 | 27.5 | 93,900 | 520 55.0 *2 | 460 [ 41.3 [141,000 [ 78.0 82.0
480 | 30.0 | 102400 480 | 45.0 |153,600
208 | 33.8 [ 115300 | 131.0 | 139.0 208 | 45.0 153,600 | 178.0 | 187.0
220 | 37.8 [ 129,000 220 | 50.4 (172,000
ECH16 =3 ECH16 **4
-185/300-45 230 | 41.3 | 141,000 | 148.0 | 155.0 -185/300-60 230 | 55.1 [188,100 | 200.0 | 208.0
208/230v 208/230v
(24H29) 240 | 45.0 | 153,600 (g;gip) 240 | 60.0 | 204,800
460v
(24H34) 440 | 37.8 | 129,000 (24H35) 440 | 50.4 | 172,000
(62 Ibs.) (67 Ibs.)
=y | 460 | 41.3 [ 141,000 | 74.0 78.0 wp | 460 | 55.1 188,100 | 100.0 | 104.0
480 | 45.0 | 153,600 480 | 60.0 (204,800
208 | 45.0 | 153,600 | 170.0 | 177.0 208 | 56.3 | 192,200 [ 217.0 | 226.0
220 | 50.4 | 172,000 ECH16 220 | 63.0 [215,000
ECH16 4 -275/300-75 5
-185/300-60 230 | 55.1 | 188,000 | 193.0 | 200.0 283/5'%%/ 230 | 68.9 235,000 2450 | 253.0
208/230v
(24H30) 240 | 60.0 | 204,800 ECH16 240 | 75.0 (255,900
460v -185/300-75
(24H35) 440 | 50.4 | 172,000 (zﬁ% 440 | 63.0 |215,000
67 Ibs.
( ) ~y | 460 [ 551 | 188000 | 970 | 100.0 (88 Ibs.) *3 | 460 [ 68.9 |235,000| 123.0 | 127.0
480 | 60.0 | 204,800 480 | 75.0 (255,900
ECH16 440 | 63.0 | 215,000 ECH16 440 | 75.6 (258,000
-185/300-75 -275/300-90
460v =3 | 460 | 68.9 [235100 | 119.0 | 123.0 (21%)5/7) =3 | 460 [ 82.7 (282,000 145.0 | 150.0
24H36
fss Ibs.g 480 | 75.0 | 255,900 (92 Ibs.) 480 | 90.0 307,100

*Refer to National Electrical Code manual to determine wire, fuse and disconnect size re-
quirements. Use wires suitable for at least 167°F.

**May be used with two stage control. . .
NOTE — Fuse block must be ordered extra. Factory installed heaters will have the NOTE — Fuse block must be ordered extra. Factory installed heaters will have the
fuse block factory installed. Fuse block must be installed in field installed

fuse block factory installed. Fuse block must be installed in field installed
heaters. See Optional Accessories tables.

*Refer to National Electrical Code manual to determine wire, fuse and disconnect size re-
quirements. Use wires suitable for at least 167°F.
**May be used with two stage control.

heaters. See Optional Accessories tables.
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CHA16-2753 MODELS (TABLE 10)

CHA16-3003 MODELS (TABLE 11)

*Total Unit & *Total Unit &

. Electric Heat . Electric Heat
Blectric Heat || No. | yoits | kw | Btun | Minimum Circuit Electiic Heat || No- | voits | kw | Btuh | Minimum Circuit
& Net Weight || Steps | "Put | Input | Output |  Ampacity & Net Weight || Steps | MPut | Input | Output | Ampacity

5hp | 7.5hp 75hp | 10hp
208 | 225 | 76,800 | 118.0 | 126.0 208 | 22.5 | 76,800 | 143.0 | 150.0
220 | 25.2 | 86,000 220 | 25.2 | 86,000
ECH1 "2 ECH1 w2
e 230 [ 275 | 93900 | 117.0 | 124.0 echis 230 | 275 | 93,900 | 1410 | 147.0
208/230v 208/230v
(24H28) 240 | 30.0 | 102,400 (24H28) 240 | 30.0 |102,400
460v 460v
(24H33) 440 | 25.2 | 86,000 (24H33) 440 | 25.2 | 86,000
(51 Ibs.) (51 Ibs.)
1 460 | 27.5 | 93900 | 57.0 61.0 1 460 | 27.5 | 93,900 | 68.0 71.0
480 | 30.0 | 104,400 480 | 30.0 | 104,400
208 | 33.8 115300 [ 139.0 | 148.0 208 | 33.8 | 115,300 | 148.0 | 156.0
220 | 37.8 | 129,000 220 | 37.8 |[129,000
**3 **3
P 230 | 41.3 141,000 | 1550 | 163.0 AGHADOAS 230 | 41.3 141,000 ] 1630 | 171.0
208/230v 208/230v
(24H29) 240 | 45.0 | 153,600 (24H29) 240 | 45.0 |153,600
460v 460v
(24H34) 440 | 37.8 | 129,000 (24H34) 440 | 37.8 |129,000
(62 Ibs.) (62 Ibs.)
*x 460 41.3 | 141,000 78.0 82.0 *x) 460 41.3 | 141,000 82.0 86.0
480 | 45.0 | 153,600 480 | 45.0 | 153,600
208 | 45.0 |153600 [ 178.0 | 187.0 208 | 45.0 | 153,600 | 187.0 | 195.0
220 | 50.4 |172,000 220 | 50.4 |172,000
**4 **4
ECH16 ECH16
-185/300-60 230 | 55.1 | 188,100 | 200.0 | 208.0 -185/300-60 230 | 55.1 | 188,100 | 208.0 216.0
208/230v 208/230v
(24H30) 240 [ 60.0 | 204,800 (24H30) 240 | 60.0 | 204,800
460v 460v
(24H35) 440 | 50.4 | 172,000 (24H35) 440 | 50.4 |172,000
(67 Ibs.) (67 Ibs.)
*x 460 | 55.1 | 188,100 | 100.0 104.0 *x) 460 55.1 1188,100 | 104.0 108.0
480 | 60.0 | 204,800 480 | 60.0 | 204,800
208 | 56.3 [ 192,200 | 217.0 | 226.0 208 | 56.3 |192,200 | 226.0 | 234.0
ECH16 s 220 | 63.0 [215,000 ECH16 s 220 | 63.0 | 215,000
-275/300-75 -275/300-75
208/230v 230 | 68.9 | 235,000 | 245.0 253.0 208/230v 230 68.9 | 235,000 | 253.0 261.0
(24H31) (24H31)
ECH16 240 | 75.0 | 255,900 ECH16 240 | 75.0 | 255,900
-185/300-75 -185/300-75
460v 440 | 63.0 | 215,000 460v 440 | 63.0 | 215,000
(24H36) ’ (24H36) ’
(88 Ibs.) w3 | 460 | 68.9 | 235000 | 1230 | 1270 (88 lbs.) 3 | 460 | 68.9 {235,000 | 127.0 | 131.0
480 | 75.0 | 255,900 480 | 75.0 | 255,900
ECH16 440 | 75.6 | 258,000 ECH16 440 | 75.6 | 258,000
-275/300-90 -275/300-90
460v **3 460 | 82.7 | 282,000 | 145.0 | 150.0 460v **3 460 | 82.7 (282,000 | 150.0 153.0
(24H37) (24H37)
(92 Ibs.) 480 | 90.0 | 307,100 (92 Ibs.) 480 | 90.0 |307,100

*Refer to National Electrical Code manual to determine wire, fuse and disconnect size re-

quirements. Use wires suitable for at least 167°F.
**May be used with two stage control.

NOTE — Fuse block must be ordered extra. Factory installed heaters will have the
fuse block factory installed. Fuse block must be installed in field installed
heaters. See Optional Accessories tables.

*Refer to National Electrical Code manual to determine wire, fuse and disconnect size re-
quirements. Use wires suitable for at least 167°F.
**May be used with two stage control.
NOTE — Fuse block must be ordered extra. Factory installed heaters will have the

fuse block factory installed. Fuse block must be installed in field installed

heaters. See Optional Accessories tables.
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A-Matchups and Ratings

Tables 4 thru 11 show all possible CHA16 to ECH16
matchups and electrical ratings.

B-Electric Heat Components

ECH16 parts arrangement is shown in figures 32 and 33.

All ECH16 units consist of electric heating elements ex-

posed directly to the airstream. Multiple-stage elements

are sequenced on and off by time delays in response to

thermostat demand.

1-Contactor K15
Contactor K15 is a three-pole double-break contactor
located in the control box. All ECH16 electric heat sec-
tions are equipped with K15. K15 is equipped with a
24VAC coil which is energized when pilot relay K9
closes. When K15 is energized, the heating elements
(first stage heating elements if equipped with multi-
stage heater) are energized.

2-Contactor K16
Contactor K16 is also a three-pole double-break con-
tactor located in the control box. All multiple stage
ECH16 electric heat sections are equipped with K16.
K16 is equipped with a 24VAC coil which is energized
after time delay DL2 closes. When K16 is energized,
the second stage heating elements are energized.

3-Contactor K17
Contactor K17 is also a three-pole double-break con-
tactor located in the control box. All three stage
ECH16 electric heat sections are equipped with K17.
K17 has a 24VAC coil which is energized after time de-
lays DL2 and DL4 close in sequence. When K17 is en-
ergized, the third-stage heating elements are ener-
gized.

4-Contactor K18
Contactor K18 is also a three-pole double-break contac-
tor located in the control box. ECH16-185-60 208/230V
electric heat unit (which is equipped with four stages of
heat) and 208/230V ECH16-275/300-75 (which is
equipped with two stages of heat) are equipped with K18.
K18 has a 24VAC coil which is energized after time de-
lays DL2, DL4 and DLS5 close in sequence. When K18 is
energized, fourth-stage heating elements are energized
(ECH16-185-60) or heating element 4 is energized
(ECH16-275/300-75).

5-Contactor K75
Contactor K75 is also a three-pole double-break contac-
tor located in the control box. Only 208/230V
ECH16-275/300-75 (which is equipped with two stages
of heat is equipped with K18. K18 has a 24VAC coil
which is energized after time delays DL2, DL4, DL5
and DL18 close in sequence. When K18 is energized,
second stage heating elements are energized.

6-Relay K9
Relay K9 is a three-pole double-throw pilot relay in-
tended to electrically isolate the CHA16 and ECH16
24V circuits. The coil of relay K9 is connected to first
stage heating demand from the CHA16. When K9 is
energized, three sets of contacts switch. When K9-1
switches, the indoor blower is energized. When K9-2
closes, second stage electric heat is enabled (but not
energized until second stage demand is received from
the thermostat). When K9-3 closes, contactor K15 is
energized.

7-Relay K19
Relay K19 is a single-pole double-throw pilot relay also
intended to electrically isolate the CHA16 24VAC cir-
cuits from the ECH16 24V circuits. The coil of relay K19
is connected to second-stage heating demand from the
CHA16. When K19 is energized, a single set of con-
tacts switch. When K19-1 closes, second-stage elec-
tric heat is energized.

8-Time Delay DL2
Time delay DL2 is factory installed in all multiple-stage
electric heat units. DL2 allows staging by providing a
timed interval between the first and second heating ele-
ments. The delay control is a single-pole single-throw
24VAC relay with normally open contacts. When the
relay coil is energized, the contacts are delayed 30 sec-
onds (+20%) before closing. When the relay coil is de-
energized, the contacts are delayed 1 second (+20%)
before opening.
DL2 is energized with first stage thermostat demand in
50kW 208/230V electric heat units. In all other multiple-
stage electric heat units, DL2 is energized only after re-
ceiving a second stage thermostat demand.

9-Time Delay DL4
Time delay DL4 is identical to DL2. It is factory
installed in all multiple-stage electric heat units with at
least three stages of electric heat. DL4 allows staging
by providing a timed interval between the second and
third heating elements. The delay is identical to DL2.
DL4 is energized with second stage thermostat demand
in 50kW 208/230V electric heat units. In all other multiple-
stage electric heat units, DL4 is energized only after time
delay DL2 closes.
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10-Time Delay DL5

Time delay DL5 is only used in 50 and 75kW
208/230V electric heat units. The delay is identical
to DL2 and DL4. DL5 allows four stages of heat by
providing a timed interval between the third and
fourth heating elements.

11-Time Delay DL18

Time delay DL18 is only used in 75kW 208/230V
electric heat units. The delay is identical to DL2,
DL4 and DL5. DL18 allows five stages of heat by
providing a timed interval between the fourth and
fifth heating elements. DL18 is energized only after
time delay DL5 closes.

12-High Temperature Limit S15 (Primary)

S15 is the primary high temperature limit. It is located
in the electric heat unit immediately downstream
from the heating elements. S15 is a single-pole
single-throw normally closed thermostat wired in se-
ries with the first stage contactor coil. The thermostat
actuates at temperatures shown in table 12. The tem-
perature differential is factory set and is not adjust-
able.

TABLE 12
S$15 SPST AUTO-RESET HIGH TEMPERATURE LIMIT
Unit Voltage |Open on Rise [Close On Fall
7.5 Tons And Under All 175°F + 5°F | 135°F + 10°F
10 Thru 12.5 Tons All 145°F + 5°F | 105°F + 6°F

145°F + 5°F* | 105°F + 6°F *
130°F + 5°F | 90°F + 6°F
460 & 575V | 125°F +5°F | 95°F +6°F

208/230V
15 Tons And Larger

*Early Production

When S15 opens, indicating a problem in the system,
contactor K15 is de-energized. When K15 is de-ener-
gized, first stage and all subsequent stages of heat are
de-energized. Since the indoor blower is controlled by
demand (K9 remains energized), the indoor blower con-
tinues operating.

13-High Temperature Limit S63 (Redundant)

S63 is aredundant (primary) temperature limit fac-
tory installed in 460 & 575V units. The redundant
limit is operable only when connected to CHP16
units and does not function when connected to
CHA16 units.

14-High Temperature Limit S20 (Secondary)

Each heating element assembly is electrically connected
to two high temperature limits S20 (refer to wiring dia-
grams in back of this manual). Each limit is connected in
series with one leg of the three-phase element assembly.
The third leg of each assembly is not equipped with a lim-
it. Three-phase operating characteristics allow one of the
other two limits to protect the third leg.

Each S20 limit is physically located adjacent to the
element it is protecting. S20 is a single-pole single-
throw normally closed thermostat. The thermostat ac-
tuates at 185°F + 8°F on a temperature rise and can-
not be reset. Once tripped, it must be replaced.
15-Fuse F3

F3 is a current limiting fuse connected in series with
each leg of electric heat (each stage of electric heat
uses three fuses). Fuses used in CHA16 series heat-
ing sections are shown in table 13.

TABLE 13

CHA16 ELECTRIC HEAT SECTION FUSE RATINGS

KW & Fuse F3 | Fuse F3 | Fuse F3e| Fuse F3 | Fuse F3
Voltage ||[1st Stage|2nd Stageq 3rd Stage 4th Stage 5th Stage
9€ /(3 Fuses)| (3 Fuses)| (3 Fuses)| (3 Fuses)| (3 Fuses)

10kW 60 Amp
208/230V 250V

460 & 575V 600V

15kW 60 Amp
208/230V 250V

15kW 30 Amp
460 & 575V || 600V - o - -

20kW 60 Amp | 60 Amp .
208/230V 250V 250V

20kW 60 Amp
460 & 575V 600V

30kW 60 Amp| 60 Amp
208/230V || 250V 250V

30kW 60 Amp — — — —
460 & 575V 600V

40kW | ‘60 Amp | 60 Amp| 60 Amp|
208/230V || 250V | 250V | 250V

40kW || 60 Amp| 30 Amp
460 & 575V|| 600V 600V

45kW 60 Amp| 60 Amp| 60 Amp . o
208/230V 250V 250V 250V

45kW 60 Amp| 30 Amp
460 & 575V 600V 600V . === -—-

50kW || 60 Amp| 30 Amp | 60 Amp | 30 Amp
460 & 575V|| 600V 600V | 600V 600V

S50kW 60 Amp | 30 Amp
460 & 575V|| 600V 600V

60kW || 60 Amp| 60 Amp| 60 Amp| 60 Amp
208230V || 250V 250V 250V | 250V

60kW 60 Amp| 60 Amp
460 & 575V 600V 600V

75kW 60 Amp| 60 Amp | 60 Amp | 60 Amp | 60 Amp
208/230V 250V 250V 250V 250V 250V

75kW 1| 60 Amp | 60 Amp | 30 Amp
460 & 575V|| 600V | 60OV | - BOOV

90kW 60 Amp| 60 Amp| 60 Amp
460 & 575V 600V 600V 600V

Page 35



16-Terminal Strip TB3

Electric heat line voltage connections are made to
terminal strip TB3 located in the lower right corner
of the control box. CHA16 unit electrical connec-
tions are also made here.

17-Transformer T2

T2is aline voltage to 24V transformer located in the
electric heat control box. The transformer provides
24VAC powerto all ECH16 controls (contactor coils
and time delays). Pilotrelays (K9 and K19) plug-in
to the CHA16 provide 24V circuit isolation.

Transformer T2 is rated in table 14.

TABLE 14
T2 TRANSFORMER RATINGS
Electric Heat . Secondary Internal
Unit Primary Fuse
208/230V Red Tap-208V 50VA
Exc. 75kW || Orange Tap-230V Blue Tap-24VAC 2 EA
Black Tap-Common| Yellow Tap-Common
208/230V Red Tap-208V 70 VA
75kW Orange Tap-230V Blue Tap-24VAC 3.5A
Black Tap-Common| Yellow Tap-Common
All 48VA
460V Red Tap-440V Blue Tap-24VAC | 2.5A
Black Tap-Common
Yellow Tap-Common
15kW, 30kW
45kW, 60kW Red Tap-550V 50VA
90KW || Black Tap-pCommon Blue Tap-24VAC | 2.5A
575V Yellow Tap-Common
75kW 70VA
575V Red Tap-575V Blue Tap-24VAC | 3.5A
Black Tap-Common| vg|iow Tap-Common

18-Heating Elements

Heating elements are composed of helix wound
bare nichrome exposed directly to the airstream.
Heating elements are energized directly by contac-
tors in the ECH16 control box. Once energized,
heat transfer is instantaneous. Overtemperature
protection is provided by primary and secondary
high temperature limits. Overcurrent protection is
provided by fuses.

Each stage of electric heat consists of three ele-
ments connected in a three-phase arrangement.
Elements in 208/230V units are connected in a
“Delta” arrangement. Elements in 460 and 575V
units are connected in “Wye” arrangement.

Each stage is energized independently by a three-
pole double-break contactor and is protected by
safety limits. Heating elements used in ECH16 series
units are listed in table 15.

TABLE 15
CHA16 HEATING ELEMENTS
Number of
Unit Heat Section Total Watts Elements/
Arrangement
ECH16-82/95-10-Y | 10000 @ 240V| 3/ Delta
ECH16-82/95-10-G | 10000 @ 460V| 3/Wye
ECH16-82/95-10-) | 10000 @ 575V| 3/Wye
ECH16-82/95-15-Y | 15000 @ 240V| 3/ Delta
ECH16-82/95-15-G | 15000 @ 460V| 3/Wye
CHA16-823 ECH16-82/95-15-) | 15000 @ 575V| 3/Wye
CH A1&6_953 ECH16-82/95-20-Y | 20000 @ 240V| 6/Delta
ECH16-82/95-20-G | 20000 @ 460V| 6/ Wye
ECH16-82/95-20-J | 20000 @ 575V| 6/Wye
ECH16-82/95-30-Y | 30000 @ 240V| 6/ Delta
ECH16-82/95-30-G | 30000 @ 460V| 6/Wye
ECH16-82/95-30-) | 30000 @ 575V| 6/Wye
ECH16-82/95-40-Y | 40000 @ 240V| 9/Delta
ECH16-82/95-40-G | 40000 @ 460V| 9/Wye
ECH16-82/95-40-) | 40000 @ 575V| 9/Wye
ECH16-135/160-15-Y | 15000 @ 240V| 3/ Delta
ECH16-135/160-15-G| 15000 @ 460V| 3/Wye
ECH16-135/160-15-J | 15000 @ 575V| 3/Wye
ECH16-135/160-20-Y | 20000 @ 240V| 3/ Delta
ECH16-135/160-20-G| 20000 @ 460V| 3/Wye
ECH16-135/160-20-J | 20000 @ 575V| 3/Wye
CHA16-1353 || ECH16-135/160-30-Y | 30000 @ 240V| 6/ Delta
CH A1%_1603 ECH16-135/160-30-G| 30000 @ 460V| 6/Wye
ECH16-135/160-30-J | 30000 @ 575V| 6/ Wye
ECH16-135/160-40-Y | 40000 @ 240V| 6/ Delta
ECH16-135/160-40-G | 40000 @ 460V | 6/Wye
ECH16-135/160-40-J | 40000 @ 575V| 6/Wye
ECH16-135/160-50-Y | 50000 @ 240V| 12/ Delta
ECH16-135/160-50-G| 50000 @ 460V| 12/Wye
ECH16-135/160-50-J | 50000 @ 575V| 12/ Wye
ECH16-185-15Y | 15000 @ 240V| 3/Delta
CHA16-1853 || ECH16-185-15-G | 15000 @ 460V| 3/Wye
ECH16-185-15-J | 15000 @ 575V| 3/Wye
ECH16-185/300-30-Y | 30000 @ 240V| 6/ Delta
ECH16-185/300-30-G| 30000 @ 460V| 6/ Wye
ECH16-185/300-30-J | 30000 @ 575V| 6/Wye
Sﬂﬁ] g:; ggg; ECH16-185/300-45-Y | 45000 @ 240V| 9/ Delta
CHA16-2753 || ECH16-185/30045-G| 45000 @ 460V| 9/Wye
CHA1%—3003 ECH16-185/300-45-J | 45000 @ 575V| 9/Wye
ECH16-185/300-60-Y | 60000 @ 240V| 12/ Delta
ECH16-185/300-60-G| 60000 @ 460V| 12/ Wye
ECH16-185/300-60-J | 60000 @ 575V| 12/ Wye
CHA16-2553/
CHATS-2753 || £61116.275/300-75-Y | 75000 @ 240V| 15/ Detta
CHA16-3003
CHA16-1853/
%HH%%-_ZZ?%%/ ECH16-275/300-75-G| 75000 @ 460V| 15/ Wye
CHA16-3003 || ECH16-275/300-75-J | 75000 @ 575V 15/ Wye
%HH/X1122225755% ECH16-275/300-90-G| 90000 @ 460V | 18/ Wye
&
CHA16-3003(( ECH16-275/300-90-J | 90000 @ 575V| 18/ Wye
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PARTS ARRANGEMENT
ELECTRIC HEAT SECTION
CHA16 SERIES UNITS 7.5 THRU 12.5 TONS
10, 15, 20, 30, 40 AND 50 KW

1st Stage Heat Demand Contactor K17 Contactor K16
Pt Felay K3 ChhSmgeC gstes, o 2dSeee | Conecorkis
2nd St Heat D d and | \ an st Stage (all units
n Pif(?teRe(Ie:y K(13man (50 kW 208/230v units) 208/230V units only) all 40 KW & 50 kW units)
4th Stage \ 7
Time Delay DL5 ‘ ] Y A ¥
(50 kW 208/230v\‘ T o 1 = o] o]
units only) o\ [Pk o] 11 B8 kBl E
I QK180 11 91 K179, | | Of K162, | | & K159,
| i [o|K19 o o) o ] ] ¢ O O
(40kW and 50 kW NN

208/230V units only)

1st Stage Fuse F3
2nd Stage  _™|

DL2 (all units)
Time Delay DL2 /

(all units equipped
with multiple stage F3 F3 'd
heaters)

3rd Stage :E
Time Delay DL4\_E DL4

Primary Limit S15

(208/230V only)— ]

Redundant Limit S63
(460 & 575V only)

T

S
Lk © gld
b © ol
P © g

L © gl

4th Stage Fuse F3

‘\ (208/230V, 50kW only)
ITT—2nd Stage Fuse F3

@ @ @ @ Fe i (460 & 575V uni
: . units
oAl N oERE]  [EEE] ||| ket
Patch—F}Iate ‘ \| © © © © multiple stages)
(in lieu of limit wm wm 5{9
208/230V only) ° 1 9w
/© © © O [ol|feljfo] [o|fel|fol T~2nd Stage Fuse Ff3
(208/230V units i
equipped wit
© O | © © 230V units
multiple stages)
I < Y R
econdary Limit — q
(2 each element) © © © T~3rd Stage Fuse F3
208/230V,10 kW-2 (208/230V units
208/230V,15kW-2 ©O ©O | © © 0 L3 L2 L1 if equipped with
208/230V,30kW-4 ] |n| .| |ﬂ| multiple stages)
208/230V,40kW-6 =
ST HHE
o0y & Sviat IR
460 & 575V,’40kW-6 [ﬂl .‘ [ﬂl Terminal Strip TB3
460V & 575V,50kW-8 [

[}
Electric Heat
Transformer T2

FIGURE 31
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Contactor K18

PARTS ARRANGEMENT
ELECTRIC HEAT SECTION
CHA16 SERIES UNITS 15 TONS AND LARGER
15, 30, 45, 60 AND 460/575V 75kW

Contactor K17
3rd Stage

Contactor K16

2nd Stage Contactor K15

4th Stage (45kW and 60kW (208/230v 30kW and 1st Stage (all units)
(60KW 208/230V only: 208/230V units only) all 45kW and 60kW units)
\ \ \\ P//
ofoflol. |ofofo], [olofol. [o]ofo
Primary Limit S15
(208/230V only) K18 K17 K16 K15
Redundant Limit S63-
(460 & 575V only) oJofo| [ofofo] [ofofo| [ofofo 1st Stage Fuse F3
/(all units)
A
F3 F3 &7
Primary Limit $15 (el [o1jto) [o]
rimary Limit
(460 & 575V only)_ 5'? ° |© ° |©
Patch-Plate T © © © ©
(in lieu of limit e
2581230 o — sl Rl | s,
only
@ @ @ @ 1| | 2nd Stage Fuse F3
F3 F3 \(4%60 & 575V units
if equipped with
[ol|([al|[al|| (||| =] multiple stages)
!ﬁm !ﬁm 6'9 © © N © \
d © o |(|||© ©
Secondary Limits2o [ © © | © © T~2nd Stage Fuse F3
(2 each element) o<l | =@ (= n tag{e/ use »
208/230V,15kW-2 N | © O | © ©O (208/230V units i
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X-ACCESSORIES

This section describes the application of most of the op-
tional accessories which can be connected to the
CHA16.Some of the accessories (for example, the Warm
Up Control Kit) are described in the commercial controls
section of this manual.

A-RMF16 Mounting Frame

When installing a CHA16 unit on a combustible surface for
downflow discharge applications, the Lennox RMF16 roof
mounting (figure 34) frame is used.Otherwise, the RMF16
is recommended but not required.The CHA16, if not
mounted on a flat (roof) surface, MUST be supported un-
der all edges and under the middle of the unit to prevent
sagging.The CHA16 MUST be mounted level within 1/16”
per linear foot in any direction.

TYPICAL MOUNTING FRAME
RMF16-185 SHOWN

RETURN
OPENING

DETAIL B

SUPPLY
OPENING

DETAIL A

FIGURE 34

TYPICAL ROOF CURB FLASHING

UNIT BASE
BASERAIL
(1-1/2°X 3”)

FIBERGLASS
INSULATION
COUNTER-FLASHING

0
FIELD FURNISHED ¥z
( ) T NAILER STRIP
CANT STRIP 3
(FIELD FURNISHED) 5 RIGID
INSULATION (FIELD
] FURNISHED)

MOUNTING FRAME
(Extends around
ROOF MATERIAL entire perimeter of unit)

FIGURE 35

The assembled RMF16 mounting frame is shown in figure
34.Refer to the RMF 16 installation instructions for details
of proper assembly and mounting.The roof mounting
frame MUST be squared to the roof before mounting.Ple-
num system MUST be installed before the unit is set on the
mounting frame.Typical roof curbing and flashing is shown
in figure 35.Refer to the RMF16 installation instructions for
proper plenum construction and attachment.

B-OAD16 Outdoor Air Damper

OAD16 is a manual outdoor air damper section (figure 36)
which installs in CHA16 to allow a fixed amount of outside
air into the system.OAD16 consists of a set of manually
operated dampers which may be adjusted and locked in
place to allow up to 25 percent outside air into the system
at all times.Automatic operation is available with addition
of an electric spring-return three-position damper actua-
tor.Refer to OAD16
installation instructions
for specific installation
procedure. Washable
filter supplied with the
OAD16 can be
cleaned with water and
a mild detergent.lt
should be sprayed with
Filter Handicoater
. . FIGURE 36

when dry prior to rein-

stallation.Filter Handicoater is R.P. Products coating no.
418 and is available as Lennox Part No. P-8-5069.

C-Economizer

Optional economizer dampers can be applied directly to
CHA16.An economizer consists of a mechanically linked
recirculated air and outdoor air damper assembly, an en-
thalpy sensor and damper motor installed in the economiz-
er. An enthalpy control assembly is also furnished and may
be installed in the filter access area of the unit or in the econ-
omizer (depending on model). An exhaust damper assem-
bly installed in the economizer provides return air exhaust.

OAD16 AIR DAMPER

Several accessories are available and may be used with
any economizer. Optional Warm Up Kit may be added to
any economizer if electromechanical or simple electronic
control thermostat is used with night setback. Warm Up Kit
forces outdoor air dampers closed during initial morning
warm up. Optional GED16 gravity exhaust dampers may
be installed on any economizer to provide automatic pres-
sure relief in return air duct. Optional PED16 power exhaust
damper may be added to larger size economizers in place
of gravity exhaust dampers to provide forced air exchange
during economizer operation.The PED16 installs between
the economizer and the gravity exhaust damper assembly.
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Optional differential enthalpy control may be added to any
economizer to monitor both indoor and outdoor air condi-
tions. With differential enthalpy installed, the economizer
selects the lowest of the two enthalpy conditions to satisfy
cooling demand.

1-REMD16M Downflow Economizer
(all units)

The REMD16M economizer is designed for standard
(downflow) use with CHA16 units.In 15 ton and larger units,
the economizer can also be adapted to horizontal dischar-
ge.ln 12.5 ton and smaller units, the REMD16M cannot be
converted to horizontal discharge and a separate horizontal
economizer (EMDH16M) is used for horizontal applica-
tions. Both applications are shown in figure 39.The econo-
mizer monitors outdoor air conditions and opens the out-
door air dampers to allow 0 to 100 percent outdoor air to be
used for cooling when outdoor humidity and temperature
are acceptable.Damper position continually adjusts to out-
door conditions.Additional (second stage) cooling demand
is shifted to the first stage compressor while the dampers
remain open to provide first stage cooling.If outdoor air be-
comes unacceptable, the outdoor air dampers close to a
predetermined minimum position while the compressor
cooling circuit cycles as needed. First stage cooling is
shifted back to the first stage compressor and second stage
cooling is directed to the second stage compressor.

REMD16M DOWNFLOW ECONOMIZER
ONE-PIECE DESIGN FOR
12.5-TON AND SMALLER
UNITS

OPTIONAL GED16
GRAVITY EXHAUST DAMPER

FIGURE 37

Refer to the REMD16M installation instruction for specific
installation details.Refer to the operation sequence (in back
of this manual) for detailed economizer operation.Operation
sequence flowcharts also describe how the economizer in-
teracts with the CHA16 and the control system being used.

TYPICAL REMD16M ECONOMIZER
FOR 12.5 TON AND SMALLER UNITS
SHOWN INSTALLED

FIGURE 38

REMD16M-185
(horizontal application)

CHA16-1853 Unit

Outdoor
Air Dampers

Air Filters

Return Air
pl
Exhaust Dampers

REMID16M-185
(downflow application)

HA16-1853 unit

Outdoor
Air Dampers

Air Filters

Gravity/

Exhaust Dampers

Optional Powe
Exhaust Dampers

FIGURE 39
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2-EMDH16M Horizontal Economizer
(-823, -953, -1353, -1603 only)

A separate horizontal economizer is available for 12.5 ton
and smaller units which require the use of an economizer
in combination with horizontal air discharge. Although the
EMDH16M is physically different than the REMD16M (fig-
ure 40) both economizers are wired the same and are
identical in terms of function.

EMDH16M HORIZONTAL ECONOMIZER

AVAILABLE FOR
12.5-TON AND SMALLER
UNITS ONLY

OPTIONAL GED16
GRAVITY EXHAUST DAMPER—™ >

FIGURE 40

TYPICAL EMDH16M SHOWN INSTALLED

FIGURE 41

3-Economizer Accessories

a-GED16 Gravity Exhaust Dampers
(economizers not equipped with PED16)
Optional GED16 gravity exhaust dampers may be
connected to REMD16M or EMDH16M economiz-
ers. Automatic exhaust dampers provide positive
pressure relief in return air duct. See fiigure 40.

b-PED16 Power Exhaust Damper
(-1853, -2553, -2753, -3003 only)

Optional PED16 TABLE 16

power  exhaust POWER EXHAUST
fans (figure 42) are FAN PERFORMANCE

u§ed in conjunction v ,Iqir Return Air System
with REMD16M (()cl;r:?)e Static Pressure
economizer to pro- |Exhausted)|(inches Water Gauge)
vide forced ex- 4200 0
hgust of retgrn 3800 05
air.PED16 COH.SIStS 3500 10
Zfz th_fah”?’ (Tgllljre 3200 15

) whic install in 2700 0
the return air por-

2200 25

tion of the econo-
mizer and a control kit which installs in the unit filter
section.

The PED16 is operated by a relay control kit (figure
43) located in the unit filter access section.A mercury
switch located on the damper blades senses econo-
mizer operation.As the damper blades open the mer-
cury switch (figure 46) closes and energizes a relay in
the control kit.When the relay is energized a set of
normally open contacts close and the PED16 ex-
haust fans are energized.

PED16 fan motors use unit line voltage except in
575V units.575V units use 460V fan motors.A 575V
to 460V transformer and fuse are provided in the
PED16 control kit to provide stepped-down voltage to
the fan motors.

The PED16 control kit (figure 43) and the economizer
enthalpy control (figure 51) are designed to be located
in the same area of the unit filter section simultaneous-
ly.The enthalpy control is attached to a stand-off
bracket which allows the PED16 control kit to be
installed behind as shown in figure 44.

PED16 POWER EXHAUST DAMPER
P18
PED16
CONTROL KITW /% /%
ng_—— REMD16M
///
REMD16M

« =

PED16

Y

FIGURE 42
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PED16 CONTROL KIT

PED16 CONTROL KIT
(ordered separately)

—

pod
3 . P18
@ ° from
\ PED16
o oy O
FILTER 18 S
ACCESS
PANEL

—

P

TRANSFORMER AND FUSES
ON 575 VOLT UNITS ONLY

2 BLUE WIRES TO
MERCURY SWITCH

FIGURE 43

PED16 AND ENTHALPY CONTROL INSTALLATION

J ofil |
UNIT FILTER SECTION o
O — 11O
A
\
/7
PED16 CONTROL KIT

ENTHALPY CONTROL

(positioned behind
ON MOUNTING BRACKET

enthalpy control)

FIGURE 44

c-Warm Up Kit
(units equipped with standard or
electronic thermostat and night
setback function)
An optional warm up kit may be added to the
REMD16M economizer (except CHA16 units using a
Honeywell W7400 control system).The warm up kit
holds the dampers closed during night setback and
morning warm up.When the first thermostat demand
of the day is satisfied,the warm up kit opens the out-
door dampers to minimum position.The warm up kit
installs in the CHA16 filter access section.The kit
plugs into the unit wiring harness inline between the
unit and the economizer.For detailed wiring and op-
eration, refer to the sequence of operation section of
this manual.

If a W73 system is used, the relay kit holds the out-
door dampers closed during setback.If an electrome-
chanical thermostat system is used, the relay kit
holds the outdoor dampers closed during setback,
de-energizes the indoor thermostat and energizes
the setback thermostat.
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d-Differential Enthalpy

(all economizers)

Optional differential enthalpy control may be added
to any economizer to monitor both indoor and out-
door air conditions. With differential enthalpy
installed, the economizer selects the lowest of the
two enthalpy conditions to satisfy cooling demand.

When differential enthalpy is installed, the second
enthalpy sensor is installed in the retrun air duct while
the original enthalpy sensor remains installed on the
outdoor air dampers.

Refer to the wiring diagram section of this manual for
wiring.

4-Economizer Operation and Controls

(all economizers)

a-Enthalpy Control: Setpoint Control

The key to economizer operation is the enthalpy con-
trol. The enthalpy control senses total heat content of
outside air (temperature plus humidity) and uses that
information to control the amount of outside air
brought into the system.When the enthalpy of outside
air drops below the control setpoint and cooling de-
mand is present, the control actuates a motor which
in turn adjusts outdoor dampers to meet cooling de-
mand.With outdoor air dampers open, the indoor
blower draws in outdoor air for cooling and first stage
compressors are disabled.When heat content rises
above the setpoint, the control de-activates and the
dampers close to the preset minimum position. First
stage compressors are switched to handle all first
stage cooling.
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Two types of adjustment may be made at the con-
trol.The first is the control setpoint.The setpoint de-
termines the temperature and humidity conditions at
which the outdoor air dampers will open and
close.The recommended setpoint is “A.”If the econo-
mizer is allowing air which is too warm or too humid
into the system, the control may be changed to a low-
er setpoint (B,C or D).Refer to enthalpy chart figure
45,

Example:

If the enthalpy control is set at setpoint “A” as shown in
figure 45, the following situation could occur.A cooling
demand when the outside air is at 75° and 20 percent
humidity would drive the economizer outdoor air
dampers open to utilize outdoor air for cooling.The
compressor cooling circuit would be disabled.Howev-
er, if the outdoor air should change to 70°F (a drop in
temperature) and 70 percent humidity (a dramatic rise
in humidity), the “total heat content” of the outdoor air
would rise above the enthalpy control setpoint and de-
activate the damper motor to the preset minimum posi-
tion.If cooling demand is still present when the total
heat of the outside air rises above the control setpoint,
cooling demand is routed from the economizer to the
compressor cooling circuit.
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b-Minimum Positioner

The second type of adjustment which may be made
at the control is the minimum position of the outdoor
damper blades.Each economizer has a minimum po-
sitioner switch (potentiometer) which allows the out-
door dampers to be adjusted to a preset minimum
position.This allows a preset amount of air exchange
at all times during blower operation.When unit opera-
tion stops, the dampers drive closed.The potentiom-
eter is located on the enthalpy control face.

c-Enthalpy Sensor

The enthalpy sensor is located on the outside portion
of the outdoor damper blades (as shown in figure
46).The sensor monitors the total heat content of the
outdoor air (temperature plus humidity) and sends the
information to the enthalpy control.The enthalpy con-
trol uses the information to determine if outdoor air can
be used for cooling.

N

REMD16M-185,-300
ENTHALPY SENSOR AND MERCURY SWITCH

DAMPER BLADE

< MERCURY SWITCH
¢ B SWITCH STRAP
ENTHALPY ] V\QEE
SENSOR Y

BRACKET

MERCURY A “a\\,

SWITCH - ;A

FIGURE 46

d-Mixed Air Sensor

The mixed air sensor measures the resultant tempera-
ture of the mixed air downstream from the evaporator
coil. Temperature is measured in the heating compart-
ment (figure 47).The mixed air temperature is used by
the enthalpy control when outdoor dampers are open to
help determine outdoor air damper position.The econ-
omizer is factory equipped with a single mixed air sen-
sor which fits through a factory supplied hole in the pan-
el dividing unit return and supply air (see figure 47).
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e-Wiring, Installation, Maintenance ENTHALPY
The economizer uses harness plugs to connect to the SENSOR
CHA16 unit harness connector located in the filter ac- P18
cess compartment.Unlike smaller 16 series econo- REMDA6M / Frv‘v’i't"h':,'i[x;:iﬁgl:’s“t'y
mizers which are unitary in construction (all one
piece), the REMD16M-185 economizer has a control FIGURE 48
relay kit (consists of enthalpy control and relays) f-Modulating Damper Motor Check
installed in the unit filter access section.The damper The following procedure checks only the damper mo-
section (consists of dampers and damper motor) is tor.For detailed economizer checkout procedure re-
installed separately in the return air section.Figure 48 fer toLennox’ Solid State Economizer Checkout And
shows economizer control installation and wiring.Fi- Troubleshooting Guide.

gures 49 and 50 show REMD16M installation.Al- REMD16M DAMPER ASSEMBLY INSTALLATION
though harness connectors are used to connect the HORIZONTAL

CHA16 to the economizer, the economizer electrical- MULLION
ly connectsto the CHA16 differently depending on
which control system has been installed.The different
electrical connections are made in relay kits and con-
trols located in the filter access area of the unit.All
connections (except for enthalpy sensor and mixed
air sensor) are made with quick-connect type har-

ness connectors.For specific details of economizer 5
wiring and operation, refer to the sequence of opera-

tion section of this manual.

Figures 49 and 50 show how an REMD16M is

installed in a CHA16 cabinet (downflow application

shown).For detailed installation and maintenance in- T)i"’“'nTEsy /

HORIZONTAL
MULLION

DAMPER
FRAME

™N

2
structions, refer to the REMD16-185M installation in- ASSEMBLY
structions. ‘
\/
DAMPER
MOTOR

FIGURE 49
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1- Disconnect power.Turn thermostat to OFF posi-
tion (occupied mode).

2- Install jumper across contactor K3-2 terminals
(see unit diagram) in unit control box. Install jump-
er across enthalpy control terminals T and T1.
See figure 51 for terminal location.

3- Restore power to unit. Outdoor damper should
drive to fully open position (60 to 90 sec. required
for full travel). Observe travel for proper damper
operation.

4- Disconnect power to unit. Outdoor damper should
spring return to closed position.

REMD16M INSTALLATION
UNIT  ECONOMIZER

REMD16 INTAKE FILTERS VERTICAL
HOOD CONTROLS MULLION

SCREWS

w——

p) \

ECONOMIZER
FILTERS

3]

\/«/// T |

REMD16 GRAVITY PED16
EXHAUST ASSEMBLY (IF USED)
FIGURE 50
MODULATING
SOLID STATE ENTHALPY CONTROL
(7 A\ — )
TR TR1
® M.
A D — ’ —
@ 5
1 ] 2 ]
MINIMUM 3_ 4 ]
POSITIONER L |
T T
O P ] P1 ]
\ ) LED _//
FIGURE 51

5- Remove T and T1 jumper then restore power to
unit.Outdoor damper should drive to minimum
position. Adjust minimum damper position pot lo-
cated on control.See figure 51.

6- Disconnect power to unit and remove jumper on
blower relay terminals 6-9.Replace all pan-
els.Restore power to unit.

D-Transitions

Optional supply/return transition SRT16 is available for use
with CHA16 sries units utilizing optional RMF16 roof mounting
frame.The transition must be installedin the RMF16 mounting
frame before mounting the CHA16 to frame.Refer to the
manufacturer’s instructions included with the transition for de-
tailed installation procedures.

E-Supply and Return Diffusers

Optional flush mount diffuser/retum FD11 and extended
mount diffuser/return RTD11 are available for use with the
CHA16. Refer to manufacturer’s instructions included with
transition for detailed installation procedures.

F-Firestats

Some local codes require the installation of discharge air and
return air firestats to automatically shut down the unit when
excessive temperature is reached .Other local codes require
firestats wired to perform tasks such as energizing a blower or
closing dampers.These field provided firestats MUST be
mounted and wired per local codes or insuring agencies.|f
manual reset controls are used, they MUST be accessible.

Firestat wiring is shown on the unit wiring digrams in back of
this manual.

G-Cycle Control Kit (Figure 52)

Optional cycle control kit, when applied to CHA16 unit with
electromechanical thermostat, prevents frequent cycling
caused by thermostat diddling or thermostat bulb vibra-
tion.The cycle controls require minimum on and minimum off
times before compressors can be energized or de-energi-
zed.The cycle controls plug-in to the J16/P16 jackplug located
in the control box.No field wiring is required.The kit consists of
two cycle control delays DL8 and DL9.Once installed, DL8
prevents the first stage compressors from being energized
until the first stage thermostat bulb has been closed for at
least 30 seconds. First stage thermostat bulb must be open
for at least 240 seconds before first stage compressors can
be de-energized.DL9 prevents second stage compressors
from being energized until second stage thermostat bulb has
been closed for at least 60 seconds.Second stage thermostat
bulb must be open forat least 240 seconds before second
stage compressors can be de-energized.

NOTE-Late production CHA16 units are equipped with
factory installed cycle controls.
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H-Low Ambient Kit (all units)

The optional low ambient kit (figure 53) allows for mechan-
ical cooling operation at low outdoor temperature. NOTE-
See CAUTION.

A CAUTION

Compressor monitor (Low Ambient Lockout Switch)
S3 cannot be used with optional low ambient kit. Com-

pressor monitor MUST be disconnected before allow-
ing low ambient kit to be used.

The components included in the low ambient kit vary from
unit to unit.Low ambient kits may include any combination
of a pressure switch, a low ambient thermostat or a relay.

A WARNING

Electrical shock hazard. Low ambient kit wiring
changes depending on unit size. Depending on the
application, low ambient controls may be wired to low

voltage or line voltage. Be sure to disconnect power
to unit before servicing. Then check unit wiring dia-
gram and become familiar with low ambient wiring be-
fore proceeding.

The pressure switch, if used, is connected to the condens-
er fan and the compressor discharge line. The pressure
switch senses a drop in outdoor temperature by monitor-
ing the pressure of the discharge line. When discharge line
pressure drops below a preset limit, the pressure switch
opens the circuit to the condenser fan. With the condenser
fan de-energized, the discharge pressure will slowly in-
crease. When discharge pressure increases above a pre-
set limit the pressure switch closes the circuit to the con-
denser fan and the fan resumes operation. The pressure
switch will continue to cycle the fan in this fashion as long
as low ambient conditions exist.

The low ambient thermostat, if used, is connected to the
second stage compressor. The switch monitors outdoor
temperature conditions and opens the circuit to the sec-
ond stage compressor when outdoor temperture drops
below a preset limit. The second stage compressor re-
mains disconnected from the circuit until outdoor tempera-
ture rises above the preset limit.

The low ambient kit relay, if used, is typically used to sense
a call for compressor demand. When the relay coil is ener-
gized, the contacts switch to complete a circuit through the
low ambient pressure switch.

LOW AMBIENT KIT
TYPICAL INSTALLATION

LOW AMBIENT
PRESSURE SWITCH

HIGH PRESSURE

SWITCH  coMPRESSOR

DISCHARGE

LINE
LOSS OF
CHARGE
SWITCH

yi
=\ N\
\
VALVE
DEPRESSOR TEE
FIGURE 53

Refer to low ambient kit installation instructions for de-
tailed installation and operation information. Low ambient
kit wiring is shown on the unit wiring digrams in back of this
manual.

I-Status Panels SP11 and SSP11

Optional status panels allow remote monitoring of system
operation.Two types of panels are available.The SP11 (fig-
ure 54) provides system readout only.The SSP11 switching
status panel (figure 55) is a combination switching subbase
and system readout.The SSP11 also has an “After Hours
Timer” to override the unoccupied mode (night heating set-
back / cooling setup).

SP11 STATUS PANEL

\Y

O Cool Mode
O Heat Mode
O Compressor 1
O Compressor 2
O No Heat

O Fitter
)

FIGURE 54
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1-SP11 Application

The SP11 may be applied to any CHA16 control sys-
tem. To operate an SP11, a readout relay kit including
an electric heat current sensing relay is required to in-
terface the ECH16 to the SP11.Optional filter switch kit
must be added in order to make the filter light function-
al.

SSP11 SWITCHING STATUS PANEL

\Y \Y

AUTO
O Cool Mode HEAT cooL
(O Heat Mode OFIUEM HEAT

(O Compressor 1 SYSTEM

AUTO
(O Compressor 2 FAN @3)
ON

(O NoHeat [~ AFTER HOURS TIMER
O Fiter @)
START
S \
LENNGX
FIGURE 55

2-SSP11 Application

The SSP11 may be applied to CHA16 units using stan-
dard electromechanical thermostat or Honeywell
W973 control systems only.The W7400 and T7300
control systems provide switching features similar to
the SSP11, therefore, the SSP11 is not needed.To op-
erate an SSP11, a readout relay kit is required to inter-
face the CHA16 to the SSP11.An SSP11 relay kit is
also required (in addition to the readout relay kit and
current sensing relay) in units using an electrome-
chanical thermostat.

Optional filter switch kit is required to make the
dirty-filter light functional.

3-Indications and Functions
Both status panels are identical in function except for

the switching and after hours capabilities of the

SSP11.

a- The “COOL MODE” LED lights green to indicate
economizer “free cooling” operation when unit in-
cludes the economizer option.Otherwise the LED
indicates mechanical cooling operation.

b- The “HEAT MODE" LED lights green during normal
heating operation.

c- The “COMPRESSOR 1” LED lights green when
compressor 1 is running.The light turns red if a com-
pressor safety switch opens during a compressor
demand.

d- The “COMPRESSOR 2” LED lights green when
compressor 3 is running.The light turns red if a com-
pressor safety switch opens during a compressor
demand.

The “NO HEAT” LED lights red on a loss of heat dur-
ing a heating demand.

f- The “FILTER” LED lights red when optionalpressure
switch contacts close indicating dirty filters.

The “SYSTEM” switch on the SSP11 has five posi-
tions to indicate the following functions:
“OFF” - System off.
“HEAT” - System operates in heating mode only.
“AUTO” - System automatically provides heating or
cooling on demand.
“COOL” - System operates in cooling mode only.
“EM HEAT” - (Emergency Heat) Not used in CHA16
units, but if placed in this position, the unit operates
in the normal heating only mode.
h- The “FAN” switch on the SSP11 has two positions to
indicate the following functions:
“AUTO?” - Blower cycles with demand.
“ON” - Blower runs continuously.
i- The “AFTER HOURS TIMER” on the SSP11 pro-
vides override of unoccupied mode operation (night
heating setback / cooling setup) from 0 to 12 hour-
s.In the occupied (day) mode, the after hours timer
has no effect on unit operation.

(¢}
]

«Q
T

The unit must be in the unoccupied mode (night) to ac-
tivate the timer.Set the potentiometer for the number of
hours desired override and push the momentary start
button.The unit reverts to occupied mode operation for
the set number of hours.

J-Commercial Controls Hardware

All CHA16 units are factory equipped with the hardware
required to connect and operate Lennox’ Commercial
Controls (W973, W7400, economizer, warm-up, etc...).
The hardware consists of an economizer wiring harness
(figure 56), a control system wiring harness and associat-
ed jackplugs. The economizer and control harnesses are
pre-wired to facilitate economizer, controls and/or warm-
up connections.

Each unit is equipped with marked jackplugs at various
locations throughout the unit. Each jack is marked with a “J”
number on the jack (for example J5) and a corresponding
“P” number on the plug (for example P5). The J16/P16 jack-
plug and the J3/P3 jackplug are used as connection points
for commercial control systems in all Lennox commercial
equipment. Lennox supplied control systems are supplied
pre-wired with plugs which match the corresponding jack-
plugs in the unit.
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Following is a list of important jackplugs found in Lennox
commercial equipment and the function of each:

1 -

Jack J2 / (opt. Plug P2)

Jack J2 is located in the heating section of the unit
and is wired to the unit wiring harness. It is used for
the connection of the heating section. GCS16 and
CHA16 units are identical on the J2 side of the har-
ness.

The matching plug P2 is located in the heating con-
trol box (if unit is furnished with a heating section).
The only difference between GCS16 (gas heating)
units and CHA16 (electric heating) units is the wiring
on the P2 side of the harness (see unit wiring dia-
grams).

In GCS16 equipment 12.5 tons and smaller, the gas
heating section is considered an integral part of the
unit. Jackplugs are not included between the unit and
the heating section.

2 - Jack J3/ Plug P3

Jack J3 is located in the unit filter section of all units. It
is wired to the unit wiring harness and is used for the
connection of an economizer or any of the relay kits
which are used to interface optional controls to the
unit.

The mating plug P3 is a jumper plug which is neces-
sary to complete circuits internal to the unit when the
unit is operated without accessories. When the unit is
operated with accessories, P3 is removed and dis-
carded.

Jack J16 / Plug P16

Jackplug J16/P16 is located in the unit control box of
6.25 ton through 12.5 ton units. In larger units, the
pair is located in the unit filter section.

Jackplug J16/P16 is used exclusively as a connec-
tion point for the control portion of optional control
systems. Plug P16 is wired to the unit low voltage ter-
minal strip and jack J16 is wired to the unit wiring har-
ness.

Jack J18/ Plug P18

(used in 15 ton and larger units only)

Jackplug J18/P18 is used as an extension harness
to connect power exhaust damper fans in the econo-
mizer to the PED16 relay kit located in the unit filter
section.

Jack J24 / (opt. Plug P24)

(used in 15 ton and larger units only)

Jack J24 is located in the filter section. It is wired to
the unit wiring harness and is used for the connection
of an optional power exhaust damper (PED16) con-
trol kit.

The matching plug P24 is located in the optional
PED16 control kit. The PED16 control kit installs in
the filter access area of the unit.

6 - Jack J25/ (opt. Plug P25)
(used in 15 ton and larger units only)
Jack J25 is located in the unit control box. It is wired to
the unit wiring harness and is used for the connection of
an optional SP11 or SSP11 status panel.
The matching plug P25 is located in the optional sta-
tus panel relay Kkit.

7 - Jack J33/ (opt. Plug P34)
(used in 15 ton and larger units only)
Jack J33 is located in the heating section of the unit
and is wired to the unit wiring harness. It is used for
the connection of an optional third stage (W3) heating
relay.
The matching plug P34 is provided in the optional
third stage heating relay kit.

8 - Jack J35/ Plug P35
(used in 12.5 ton and smaller units only)
Jackplug J35/P35 is located in the unit control box
is used for assembly line tests only. J35/P35 is not
used for the connection of any control or control sys-
tem.

9 - Jack J36/ Plug P36
(used in 15 ton and larger units only)
Jackplug J36/P36 is located in the unit control box is
used for assembly line tests only. J36/P36 is not used
for the connection of any control or control system.

10 - Jack J57 / (opt. Plug P57)
(used in 15 ton and larger units only)
Jack J57 is located in the unit control box. It is wired to
the unit wiring harness and to jack J25 and is used for
the connection of an optional “dirty filter” indicator
switch to the optional status panel.
The matching plug P57 is located in “dirty filter”
switch assembly. Note that this switch assembly
does not perform any function unless the optional
status panel is installed.

In 12.5 ton and smaller units, access to the unit filter section
is gained by removing the filter access panel. In 15 ton and
larger, an access door is provided. Access to the unit filter
section is gained by loosening the two quarter-turn fasteners
on the access door (figure 56) with a slot screwdriver. The
quarter-turn fasteners hold the access door shut with a spiral
spring. Once the fasteners are loosened, the filter access
door hinges open.
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K-Optional Commercial Controls Systems

Optional “16 Series Commercial Controls” may be connected
to any CHA16 series commercial unit. These are the same
controls which are optional in all 16 series commercial units.
The following list describes the components used in all cur-
rently available (at time of printing) optional control system
combinations. Each system is assigned a “C” number for
easy reference. The “C” number identifies the control system
on the wiring diagram (likewise, each CHA16 unit wiring dia-
gram is assigned a “B” number, each heating section is as-
signed an “A” number and each economizer diagram is as-
signed a “D” number). Look for these numbers on the dia-
gram to help you identify how the unit is setup and the control
system being used.

The control system wiring diagrams and the accompany-
ing system “Operation Sequences” are not included in this
manual. Look for the control system diagrams and the op-
eration sequence sections in the “16 Series Control Sys-
tems” manuals printed separately.

The following section is provided to help service personnel
become familiar with Lennox’ Commercial Controls and
the associated wiring schemes.

1- D5 Wiring Diagram - Modulating Economizer
Model Number REMD16M-185
Downflow Modulating Economizer. Optional field
installed in all CHA16 units. Sensors continuously moni-
tor air conditions and adjust dampers accordingly. Infi-
nite number of damper positions.

All wiring connections are made by jackplug connec-
tions to the commercial controls hamess in the unit.
Plug P4 in the economizer connects to Jack J3 in the
unit to make this connection.

2 - Warm-Up Kit
Warm-up kit is shown in Figure 57. Warm-up kit is an
accessory to the economizer (diagram D5).

The kit provides
warm-up capa-
bilities by holding
outdoor air
dampers closed
during the first
heating  period
after night set-
back. When first
heating demand
is satisfied, FIGURE 57

warm-up kit allows outdoor air dampers to open to
minimum position.

Warm-up kit does not have its own wiring diagram.
Itis included in the C2, C4, C6 and C14 wiring dia-
grams.

All wiring connections are made by jackplug connec-
tions to the commercial controls harness in the unit.
See figures 58 and 59. Plug P8 in the warm up kit
connects to Jack J3 in the unit to make this connec-
tion. Jack J8 in the warm up kit connects to Plug P4 in
the economizer. Thermostat wiring connections are
made to the unit low voltage terminal strip.

Some of the following optional thermostat control
systems have built-in warm up capabilities and the
warm up kit (figure 57) cannot be added due to wiring
incompatibility.

The warm-up kit is an option to the REMD16M econo-
mizer. The warm-up kit may be applied to any econo-
mizer (except units using W7400 control system or
T7300 control system). If W973 control system is be-
ing used, CMC3-1 time clock must also be used. If
electromechanical control system is being used,
CMC3-1 time clock and night thermostat must be
used.
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WARM UP KIT RELAY KIT INSTALLATION 12.5 TON AND SMALLER UNITS

P4 J8 WARM UP KIT@
P8 J3
SEE C2-1 WIRING DIAGRAM
IN 16 SERIES OPTIONAL CONTROLS MANUAL

/ X
/ \

ECONOMIZER

TO ECONOMIZER ENTHALPY CONTROL

FIGURE 58

WARM UP KIT RELAY KIT INSTALLATION 15 TON AND LARGER UNITS

J24
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WARM UP KIT J8 P4 ®.DH:| 1589
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\ J3P8
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\ |
ECONOMIZER
ENTHALPY CONTROL

SEE C2-1 WIRING DIAGRAM
IN 16 SERIES OPTIONAL CONTROLS MANUAL

FIGURE 59
4-

1
TO ECONOMIZER——b\

C2-1 Wiring Diagram
Standard 2heat/2cool thermostat for all units with econo-
mizer and warm-up. CMC3-1 clock and night thermostat

A CAUTION

Do not connect a warm-up kit to a W7400 relay kit

or to a system using a T7300. Warm-up kit wiring
is not compatible with these control systems and

component damage will result. These control sys-
tems have a warm-up feature built in. A warm-up
kit is not needed.

must be added for night setback. Night relay must also
be added to economizer for night setback. The warm up
kit “plugs-in” to the unit with plug P8. Warm up kit jack
J8 connects to unit jumper plug P3 or economizer plug
P4. The thermostat connects to the unit’s low voltage

terminal strip.

An economizer allows outside air to be used for cooling
when conditions are acceptable and permits a preset
amount of air exchange during all other unit operation.
Warm-up kit holds outdoor air dampers full closed dur-
ing first heating demand after night setback (during
morning warm-up).

C11-1 Wiring Diagram
Standard 2heat/2cool ther-
mostat for all units without
economizer or warm-up.
C11 Night Kit adds a relay
facilitating night setback FIGURE 60
function (see figure 60). CMC3-1 clock and night ther-
mostat must also be added to make setback relay func-

tional.
A WARNING

Connect only relay kits designed for this control
system. Relay kits designed for other control sys-

No wiring is required (see figures 58 and 59). The kit
plugs into the unit wiring harness between the unit
and economizer. Unit plug P3 is removed and dis-
carded. Relay kit plug P8 connects to unit jack J3.
Relay kit jack J8 connects to economizer plug P4.

C1 Wiring Diagram

Standard 2heat/2cool thermostat for all units without
economizer or warm-up. All wiring connections are
made to the unit low volatage terminal strip.

tems are not compatible and control damage or
failure will result. For example, do not connect a
warm-up kit to this control system.
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All wiring connections are made by jackplug connec-
tions to the commercial controls harness in unit (see fig-
ures 61 and 62). Plug P4 in the economizer connects to
Jack J3 in the unit to make connection.

The night kit is used only with the C11 wiring diagram.
It cannot be used with any other control system op-
tions or control damage will result. This system is de-
signed for use with optional CMC3-1 time clock and
night thermostat.

Night (setback relay) kit allows CHA16 units without
REMD16M economizer to automatically “set back”
the thermostat to reduce energy consumption during
times when the building is not occupied. The night kit
achieves this by disconnecting thermostat S1 and
connecting a night thermostat during periods when
the building is not occupied. The night thermostat can
then be adjusted with a lower setpoint as needed for
unoccupied heating.

NIGHT KIT INSTALLED IN FILTER
____ SECTION OF 12.5 TON AND SMALLER UNITS ___

J3 @
NIGHT KIT
PLUG P4

NIGHT KIT RELAY

FIGURE 61

NIGHT KIT INSTALLED IN FILTER
SECTION OF 15 TON AND LARGER UNITS

J24
J3
J33E M

/ /
NIGHT KIT RELAY NIGHT KIT
PLUG P4

FIGURE 62
6 - C3 Wiring Diagram
Flexstat L2F-N for units without economizer or warm-
up. Setback is built in. Wiring connections are made
to the unit’s low voltage terminal strip.
NOTE - Flexstat (C3 and C4 diagrams) was discontin-
ued as a control system option in July 1989 and is not
shown in the CHA16-1853. However, Flexstat remains
a valid matchup to commercial CHA16 units of all sizes
until inventories are depleted. You may find some
CHA16-1853 units using it.
7 - C4 Wiring Diagram
Flexstat L2F-N is for units with an economizer and
warm-up. Setback is built in. Thermostat wiring con-
nections are made to unit’s low voltage terminal strip
while warm up kit “plugs-in” to the unit’s control har-
ness.

8 - C5 Wiring Diagram
Prostat T5010 for units without economizer or warm-
up. Setback is built in. Wiring connections are made
to the unit’s low voltage terminal strip.

9 - C6 Wiring Diagram
Prostat T5010 for units with economizer and warm-
up. Setback is built in.Thermostat wiring connections
are made to the unit’s low voltage terminal strip while
the warm up kit “plugs-in” to the unit’s control harness

10 - C7-3 Wiring Diagram
W7400 control system for units. See figure 6463. Re-
quires W7400 relay kit and economizer. Warm up and
setback are built in. Thermostat T7400 wiring con-
nections are made to the unit’s low voltage terminal
strip. W7400 control module jackplugs J17/P17
connect to the unit control harness at jackplug
J16/P16. W7400 relay kit plug P5 connects to unit
jack J3 and relay kit jack J5 connects to warm up kit
plug P8. Another plug equipped in the W7400 relay
kit, Jackplug J23/P23, is used in LVAV applications
only.

A WARNING

Connect only relay kits designed for this control
system. Relay kits designed for other control sys-

tems are not compatible and control damage or
failure will result. For example, do not connect a
w973 relay kit to this control system.

The W7400 is used only with the C7-3 control system
option. It cannot be used with any other control sys-
tem option or control damage will result.

W7400
CONTROL SYSTEM

Control Module

14
Relay Kit
LVAV
ﬂ,\‘ APPLICATION
&o,%*// ONLY

FIGURE 64
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The Honeywell W7400/T7400 control system, when
applied to the CHA16, allows fully programmable op-
eration of the unit during occupied and unoccupied pe-
riods. Morning warm-up capabilities are built in to the
control system. An external warm-up kit is not needed.

A CAUTION

Do not connect a warm-up kit to jack J5 of the
W7400 relay kit. Warm-up kit wiring is not compat-

ible with W7400 wiring and component damage
will result. The W7400 system has a warm-up fea-
ture built in. A warm-up kit is not needed.

11 - C8-1 Wiring Diagram

W973 control system for units without economizer or
warm-up. See figure 65. Requires W973 relay kit and
CMC3-1 clock for night setback. W973 control module
jackplugs J17/P17 connect to the unit control har-
ness at jackplug J16/P16. W973 relay kit plug P6 con-
nects to unit jack J3 and relay kit jack J6 connects to
unit plug P3 or economizer plug P4. Room tempera-
ture sensor connections are made to the unit's low
voltage terminal strip.

W973 THERMOSTAT CONTROL KIT
Relay Kit Control Module

FIGURE 66

The W973 is used only with the C8-1 and C14-1 wiring
diagrams. It cannot be used with any other control sys-
tem options or control damage will result.

The Honeywell W973 control, when added to a
CHA16, allows use of electronic “ramping” thermo-
stats, discharge temperature sensors, return air tem-
perature sensors and/or remote thermostats and
transmitters. The W973 control system is designed
for use with Honeywell T7067 electronic “ramping”
thermostat and Q667 subbase.

An interconnecting W973 relay kit must be used to
adapt the W973 to the CHA16. Optional CMC3-1
time clock must also be used for night setback capa-
bilities.

The relay kit changes the thermostat setpoints for
night setback. A night thermostat is not needed.

12 - C14-1 Wiring Diagram
W73 control system for units with economizer and
warm-up. Requires W973 relay kit. Also requires
CMC3-1 clock and night relay for night setback. Wir-
ing connections are similar to C8-1 diagram except
with addition of warm up kit. Warm up kit plug P8 con-
nects to W73 relay Kit jack J5 and all other jackplug
connections are made as described in previous sec-
tions. Room temperature sensor connections are
made to the unit’s low voltage terminal strip.

13 - C12 Wiring Diagram
T7300 electronic thermostat for units without econo-
mizer. T7300 thermostat wiring connections are made
to the unit’s low voltage terminal strip.

14 - C12-2 Wiring Diagram
T7300 electronic thermostat for units with economiz-
er. Warm-up is built in.

L-Clocks / Timers (CMC3-1)

Two optional clocks (both designated model# CMC3-1)
are available for use with either the electromechanical
thermostat or the Honeywell W973 control system. Both
allow mechanical thermostats to “set back” during unoccu-
pied periods. The clocks, models 202A and 702A, allow
24-hour and 7-day programmability respectively.

Other CHA16 control system options (W7400, T7300,
Pro-stat, etc.) are equipped with built-in clocks for this pur-
pose and do not need CMC3-1.

Both CMC3-1 clocks are alike except for programmability.
The clocks are rated 24VAC*, 60Hz and have SPDT con-
tacts rated at 15A and 120VAC.

*NOTE-Some clocks may be 120VAC while most are
24VAC. Be sure to check clock motor rating and wire
clock according to its rating.

Wiring  connections
should be made to
N.O. terminal 1 and 3

CMC3-1 TIME CLOCK FIELD WIRING

TO TB1 TERMINAL 6* = FRONT TERMINALS
(see figure 67). Refer }_/5‘

tO the Sequence Of ) TO TB1 TERMINAL 11
operation for the con- | ¢ TIME CLOCK
trol system being 120v
used (back of this

| f t REAR TERMINALS 120V
manua ) or correc *IF SSP11 IS USED CONNECT ¢
Wiring connections. TO SSP11 TERMINAL 20
Refer to the manufac- FIGURE 67
turer’s operation and installation instructions printed inside

the front cover of each clock.
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XI-WIRING DIAGRAMS AND OPERATION SEQUENCE

NOTE-THE FOLLOWING DIAGRAM AND OPERATION SEQUENCE
SHOWS A BASIC UNIT (B9 and A16 DIAGRAMS) CONNECTED TO AN
ELECTROMECHANICAL THERMOSTAT (C1 DIAGRAM) ONLY.

OPTIONAL “16 SERIES CONTROLS” WIRING DIAGRAMS ARE NOT

PRINTED IN THIS MANUAL. LOOK FOR CONTROL SYSTEM DIA-
GRAMS AND OPERATION SEQUENCES IN INDIVIDUAL UNIT IN-
FORMATION CONTROL SYSTEM MANUALS PRINTED SEPARATE-

LY.

C1diagram with B9 and A16 diagrams
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C1 DIAGRAM WITH B9 AND A16 DIAGRAMS
Electromechanical Thermostat Connected to CHA16-1853 with Typical Electric Heat Unit (and Without Economizer)

A-CHA16-1853

This flowchart is used to show the step by step sequence that takes place

when thermostat demand is sent to the CHA16. The sequence describes the

actions of devices in the unit which control blowers, fans and other compo-

nents in the system.

Operation Sequence: C1 Section B9 and A8 Sections
(Electromechanical Thermostat wired to CHA16-1853)

Power:

1- When the unit disconnect closes, line voltage energizes both transformers
T1 and T2. Transformer T1 provides 24VAC power to unit cooling and blow-
er controls and thermostat. Transformer T2 provides 24VAC power to unit
heating controls.

2- If the unit is 575V and is equipped with optional PED16 exhaust fans, line
voltage simultaneously energizes transformer T10. Transformer T10 pro-
vides 460VAC power to PED16 fan motors and is switched through relay
K65 (NOTE-PED16 fan motors use line voltage in all units except 575V
models).

Pilot Relays:

3- All thermostat demand is switched via pilot relays located on pilot relay board
A11. A11 is used to reduce voltage drop caused by long runs of thermostat
wire or undersized thermostat wire.

Blower Operation:

4- Blower demand from thermostat terminal G energizes pilot relay K46. Nor-
mally open K46-1 contacts close.

5- When K46-1 closes 24VAC power is routed through N.C. K9-1 contacts to
energize blower contactor K3 (and mercury exhaust switch S39 if optional
PED16 is installed).

6- When K3 is energized K3-1 closes to energize blower motor B3 and K3-2
closes to energize the economizer damper motor (if economizer is installed,
outdoor damper drives to minimum position).

7- Optional REMD16 and PED16 installed: As the economizer damper drives
open, mercury switch S39 closes and relay K65 is energized.

8- When K65 is energized, K65-1 closes to energize both PED16 exhaust fan
motors B10 and B11.

1st Stage Cooling(compressors B1 and B2 operate separated by delay):

9- Cooling demand energizes Y1 and G in the thermostat. G energizes pilot
relay K46. See step 5 and subsequent steps for blower operation. After a
delay from DL8 (30 second on delay, 240 second off delay), Y1 energizes
pilot relay K66. Normally open K66 contacts contacts close.

10- When K66-1 closes, 24VAC power is routed through low ambient thermo-
stat S3, high temperature limit S49, high pressure limit S4 and low pressure
limit S24 to energize compressor contactor K1.

11- Contactor K1-1 contacts close to energize compressor B1.

12- Simultaneously when K66-1 closes, time delay DL15 and contactor K10
are energized. DL15 initiates a 30 second delay before closing. K10-1
closes to energize both condenser fan motors B4 and B5.

13- After 30 second delay has elapsed, DL15 closes and 24VAC power is
routed through high temperature limit S50, high pressure limit S7 and low
pressure limit S25 to energize compressor contactor K2.

14- Contactor K2-1 contacts close to energize compressor B2. K2-2 auxilia-
ry contacts close to bypass (latch) DL15.

2nd Stage Cooling(compressor B13 operates in addition to B1 and B2):

15- Additional cooling demand energizes Y2 in the thermostat. After a delay
from DL9 (30 second on delay, 240 second off delay), Y2 energizes pilot
relay K67. Normally open K67 contacts close.

16- When K67-1 closes, 24VAC power is routed through high temperature limit
S53, high pressure limit S28 and low pressure limit S34 to energize com-
pressor contactor K14.

17- Contactor K14-1 closes to energize compressor B13.

1st Stage Heating Operation:

18- Heating demand energizes W1 in the thermostat. W1 energizes pilot relay
K77. Normally open K77-1 contacts close.

19- When K77-1 closes the 1st stage heating pilot relay (K9) is energized.
K9-1 normally open contacts switch closed (and normally closed con-
tacts switch open) and K9-2 and K9-3 normally open contacts switch
closed.

20- When K9-1 switches, blower contactor K3 (and mercury exhaust switch
S39 if optional PED16 is installed) is energized.

21- When K9-2 switches closed, 2nd stage electric heat is enabled.

22- When K9-3 closes, electric heat operation begins. The operation se-
quence of electric heat units varies depending on size (kW input rating)
and line voltage rating.

23- When K3 is energized K3-1 closes to energize blower motor B3 and K3-2
closes to energize the economizer damper motor (if economizer is installed,
outdoor damper drives to minimum position).

2nd Stage Heating Operation:

24- Additional heating demand energizes W2 in the thermostat. W2 ener-
gizes pilot relay K49. Normally open K49-1 contacts close.

25- When K49-1 closes, demand passes through K9-2 (2nd stage enable
contacts) to energize the 2nd stage heating pilot relay. The operation
sequence of electric heat units varies depending on size (kW input rat-
ing) and line voltage rating.

Safety Blower Operation:

26- If either the primary or secondary limits in the electric heat section trip, the
heating elements are immediately de-energized.

27-The indoor blower remains energized powered by K9 which is ener-
gized by thermostat demand.
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C1diagram with D5 diagram

electromechanical thermostat with modulating economizer
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C1 DIAGRAM WITH D5 DIAGRAM

Electromechanical Thermostat with Economizer

B-REMD16M

When a REMD16M economizer section is applied to the CHA16-1853 with electrome-
chanical thermostat, three stages of cooling are available dependent on the actions of the
economizer enthalpy control. By sensing outdoor temperature and relative humidity, the
enthalpy control determines if outside air can be used as a first stage of cooling. If so, 1st
stage cooling is handled by outdoor air dampers and 2nd stage cooling is handled by the
compressor. The enthalpy control continuously adjusts the outdoor air dampers to main-
tain abalanced mixed air temperature. When outdoor air conditions become unsatisfac-
tory for cooling, the outdoor air dampers and the compressors handle all cooling demand.

NOTE-In order to understand how optional controls affect the operation of the CHA16, you
must first read and understand how all the CHA16 components work.

Factory jumper-plug P3 is removed from hamess jack J3 and discarded. Economizer plug P4 re-
places plug P3. These connections are made in the unit blower compartment.
Operation Sequence: C1 Diagram with D5 Diagram (economizer connected to
CHA16-1853 with electromechanical thermostat)

NOTE-In this operation sequence the unit diagram has been omitted in order to concen-
trate on the interaction between thermostat and economizer.

NOTE-Relay K9 is part of the ECH16 electric heater used with the CHA16 unit for heating.

1-  Economizer outdoor air dampers drive full closed anytime blower B3 is not operating.

2- Damper motor terminal TR is powered by unit contactor K3 when there is a blower demand
or by K9 when there is a heating demand. When 24VAC is applied to between terminals TR
and TR1, the damper motor is energized and the outdoor air dampers open to minimum posi-
tion.

3- Blower B3 is energized (indirectly) by thermostat terminal G. On a cooling demand,
thermostat terminal G energizes contactor K3 which in turn energizes the blower (re-
fer to operation sequence on previous page for exact sequence). When K3 energizes,
K3-1 closes to energize the blower and K3-2 closes to energize the economizer (see
step 2) and open the outdoor air dampers to minimum position.

Enthalpy Low, 1st Stage Cool:

4- Initial cooling demand Y1 is sent to enthalpy control A6 and terminal 1.

5- Enthalpy control A6 has determined that outside air can be used for cooling and has
switched internal relays 1K and 2K.

6- Cooling demand is routed through enthalpy control to energize internal relay 1S. Internal con-
tacts 1S1 close to complete a circuit through damper motor terminals T and T1.

7- When avoltage is applied across terminals T and T1 of damper motor, the damper mo-
tor energizes and outdoor air dampers open. Supply air sensor R1 varies the voltage
across T and T1 and the outdoor air dampers adjust accordingly. 1st stage cooling is
provided by outdoor air.

Enthalpy Low, 2nd Stage Cool:

8- Economizer outdoor air dampers remain open.

9- Additional cooling demand is routed from thermostat Y2 through enthalpy control termi-
nals 3 and 5 to energize the 1st stage compressors. The 1st stage compressors provide all
additional cooling.

Enthalpy High, 1st Stage Cool:

10- Enthalpy control internal relays 1K and 2K switch. Internal relay 1S is de-energized and
1S1 opens. Outdoor air dampers close to minimum position.

11- Cooling demand is sent from thermostat terminal Y1 through enthalpy control terminals 1
and 2 and through enthalpy control terminal 5 to energize the 1st stage compressors.

Enthalpy High, 2nd Stage Cool:

12- Additional cooling demand is sent from thermostat terminal Y2 through enthalpy control
terminals 3 and 4 to energize the 2nd stage compressor.

Night Setback (optional field installed)

NOTE-K11 relay is part of the REMD16M-185 economizer.

13- Optional field installed time-clock and night thermostat S12 must be connected for night
setback operation.

14- Blower B3 operates only during a heating demand when night thermostat is closed.

15- When clock contacts close, relay K11 energizes. Contacts K11-1 open to disable the day
thermostat and contacts K11-2 open to drive the dampers full closed.

16- Night thermostat S12 is typically set with setpoints below thermostat S1. During unoc-
cupied periods, K11-1 opens while S1 is disabled. When S12 closes, power is applied
to S1 and the unit operates normally. When the setpointis reached, S12 opens, S1is
disabled and unit operation stops.

17- Shortly before the building is to be occupied, clock contacts open to de-energize relay K11.
Contacts K11-1 close to restore power to thermostat S1 and contacts K11-2 close to re-
store power to the minimum positioner. Outdoor air dampers open to minimum position
during blower operation.
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C2-1 diagram with D5 diagram

electromechanical thermostat with modulating economizer and warm-up

+39677
A WARM-UP KIT A6
—— (R—s7 181 PI6 J16 J3 P8 J8 P4 7 A
o rl{}ﬂ -6 - 6,6 -6 -6
@ Arﬁ\swz SN A
m K -10 -10 -10/ ¢ -10 -10 -10 | 19 pg B/
KaT-3
-3 3 3 -3 A 33 (7
M7 G
vl -1 -1 -1 -1 - -
JI6  PI6 1B J! )
5 To] B [5— 15 -15 -15 =| @ .
. . 0UTDOOR
2 2 @]\\47 aQ O AIR
-13 -13 @ W2 "_E -4 -4 _4
v -12 -12 -12
v v3 VAN
N e x A7
RETURN
! 14 14 14 O AIR
-2
[EF-N
MIN =
POS =
@ -8 -8 -8 @_m Pl -2 -2 a
(o -9 -9 -9 P - SV
CMC3- | ) ) . T 5 ,, -5
B 5 5 5 7‘*:f) A T
_ _ , Tl . -4
[ L 1 i Doel< 4 a
_ B B ISl TRI - .
7 7 7 7 6 b L)
DESCRIPTION
/N U3 MAXIMUM LOAD 20VA 24VAC CLASS 11 w7400 KEY COMPONENT
DESCRIPTION ONLY  STANDARD A6 CONTROL -ENTHALPY W7453A
KEY COMPONENT A A7 SENSOR-ENTHALPY
CMC3~1 Timer—clock /\ OPTIONAL-SECOND A7 INSTALLED IN Jzs J26 P26 B/ MOTOR-DAMPER
oL7 delay-readout RETURN ATR PROVIDES DIFFERENTIAL - N N J9 JACK-ECONOMIZER
J3 Lack-economizer ENTHALPY CONTROL K71 - 26 JACK_ENTHALPY
J8 jack-warm up kit /A WHEN IS RECEIVES POWER, ISI CLOSES. ij -2 { -2 -2 JeB JACK-W/7400
J16 fack-unit = J76 JACK-SENSOR_ECONOMIZER
oy relay-warm up kifht latch A\ FACTORY INSTALLED 620 OHM, | WATT, -3 &3 T IRELAY W7400
K4l-1,2,3,4 |relay-warm up kitlatch 5% RESISTOR. REMOVE WHEN SECOND 27,7 IRELAY_NITE GETBACK
Kao e laywarm up kikclock A7 SENSOR IS INSTALLED TO PROVIDE K7 -4 & 78 PLUG-ECONGVTZER
5 b Voewarn TpKiT DIFFERENTIAL ENTHALPY CONTROL 55 BLUG-ECONOMIZER
Fi6 plug-unit A P26 PLUG-ENTHALPY
WHEN W7400 CONTROL 1S USED, REMOVE J26
g}z mermosiajfro?m JUMPER AND INSTALL J28. J28 AND K7 P76 PLUG-SENSOR _ECONOMIZER
ermostat-nite RELAY ARE PART OF W7400 KIT (74GI1) RI SENSOR-SUPPLY AIR
T8I block-ferminal (low volt) 1B TERMINAL STRIP
A\ K1 NITE RELAY MAY NOT BE PART OF
ECONOMIZERS ON UNITS BELOW 7.5T CAPACITY
LENNOXS WIRING DIAGRAN LENNDOXS....... .. WIRING DIAGRAN| 3/93
Inaustries Inc. 8/87 A\ JP9 USED ON 16 & 24 SERIES 1853,2753,3003 ONLY
ACCESS-COMBINATION UNITS-ROOF TOP TS e TR v Y
THERMOSTAT SECTION FOR "REMD-11.16.24-M
GCS, CHA, CHP I MODULAT ING ECONOMIZER
SERIES UNTTS WITH WARM UP KIT [ )
THERMOSTAT SECTION-C2-| ECONOMIZER-SECTION D5
S 5 = q N = . Supersedes Form No New Form No.
upersedes Form No. ew Form No. OGBW 529 485\/\/
5281 152w © 1993 Lennox Industries Inc. : Lithe U.S.A

Litho U.S.A.




19 ebed

C2-1 DIAGRAM WITH D5 DIAGRAM

Electromechanical Thermostat with Economizer and Warm-Up

C-WARM-UP KIT

An optional feature of the REMD16M economizer is a warm-up kit which holds the economiz-
er outdoor air dampers closed during night heat operation and while the CHA16 is warming
the building the morning after. The warm-up kit temporarily disables the economizer (outdoor
air dampers are held closed) during morning warm-up to keep cool outside air from being
mixed with return air. Once the temperature setpoint is reached, the economizer is allowed to
operate normally (outdoor air dampers open to minimum position to allow required minimum
air exchange).

NOTE-In order to understand how optional controls affect the operation of the CHA16, you
must first read and understand how all the CHA16 components work.

NOTE-

1 - The warm-up Kit requires the use of optional time clock CMC3-1.

2 - Optional night thermostat S12 must be installed.

3 - The warm-up kit can only be installed in CHA 16 units with REMD16 economizer.

WARNING-CONNECT ONLY RELAY KITS DESIGNED FOR THIS CONTROL SYSTEM.
RELAY KITS DESIGNED FOR OTHER CONTROL SYSTEMS ARE NOT COMPATIBLE
AND CONTROL DAMAGE OR FAILURE WILL RESULT. FOR EXAMPLE, A W973
RELAY KIT MUST NOT BE CONNECTED TO A ELECTROMECHANICAL THERMO-
STAT CONTROL SYSTEM.

WARNING-BE CAREFUL TO CONNECT RELAY KITS TO THE PROPER JACK AND
PLUG IN THE CHA16 BLOWER COMPARTMENT. REFER TO WIRING DIAGRAM. IM-
PROPER CONNECTION WILL CAUSE CONTROL FAILURE.

The warm-up kit installs in the control mounting area of the CHA16 filter access compart-
ment. No wiring is required. Jumper plug P3 is removed and discarded. Warm-up kit harness
plug P8 connects directly into jack J3 in the blower compartment. Warm-up kit harness jack
J8 connects to economizer harness plug P4.

Operation Sequence:

NOTE-This operation sequence emphasizes warm-up kit operation. Unit diagram has
been omitted.

1- Whenrelay K41 is energized during normal operation, the economizer functions nor-
mally and is locked-in until night setback. When relay K41 is de-energized, economiz-
eris disabled.

2 - Economizer outdoor air dampers drive full closed anytime blower B3 is not operating.

Night Setback:

3 - Time clock CMC3-1 should be adjusted so that clock contacts remain closed during
hours when the building is not occupied. The contacts are set to open shortly (usually
1 hour) before the building is to be occupied.

4 - When clock contacts close, relay K11 in the economizer and K42 in the warm-up kit are
energized.

5- Contacts K11-1 open to disconnect power to thermostat S1. K11-2 open to drive the damp-
ers full closed.

6 - Contacts K42-1 open to disengage relay K41.

7 - When relay K41 disengages, power is disconnected to the economizer:
a-Contacts K41-1 open to lock-out economizer operation.
b-Contacts K41-2 close (not used).
c-Contacts K41-3 open to disconnect power to the economizer.
d-Contacts K41-4 open (not used).

8 - During unoccupied periods, K11-1 opens and S1 is disabled. When S12 closes, power is
returned to S1 and the unit operates (heating demand) normally. When S12s setpoint is
reached, S12 opens, S1 is disabled and unit operation stops.

9- Blower operates only on demand energized by ECH16 heat relay K9 when S12 is closed.

10 - Thermostat S1 and economizer remain inoperable until time clock CMC3-1 contacts open.

First Heat Demand After Night Setback (Begin Warm-Up)

11 - Shortly before the building is to be occupied, time clock CMC3-1 contacts open.

12 - Relay K42 disengages and contacts K42-1 close.

13 - Relay K11 disengages. Contacts K11-1 close to allow power to thermostat S1. Contacts
K11-2 close to allow outdoor air dampers to open. Note that dampers remain closed until
relays K3 and K41 are energized.

14 - Since contacts K40-1 are normally closed and contacts K42-1 have just switched closed,
timer DL7 is energized. Timer DL7 is normally open and closes 30 sec. after being ener-
gized.

15 - If heat demand W1 reaches relay K40 before delay DL7 closes, contacts K40-1 open,
delay DL7 loses power and resets and the economizer is locked-out for the first heat de-
mand by relay K41 (contacts K41-3 remain open). If heat demand W1 reaches relay K40
after delay DL7 closes, relay K41 energizes and the economizer locks-in for the day until
night setback.

16 - When first heat demand is satisfied, relay K40 disengages and relay K40 contacts K40-1
close. Relay contacts K42-1 are already closed (clock contacts open). Time delay DL7 be-
gins 30 sec. count. If a second heat demand W1 does not reach relay K40 within 30 sec.,
time delay DL7 contacts close and relay K41 energizes.

17 - When relay K41 energizes, the economizer is allowed to operate normally, controlled by relay
K3:
a-Contacts K41-1 closes to lock-in economizer operation until night setback.
b-Contacts K41-2 open (not used).
c-Contacts K41-3 close to allow power to the economizer.
d-Contacts K41-4 close (not used).

18 - Once energized, relay K41 locks-in and the economizer operates until relay K42 is ener-
gized by night setback (contacts K42-1 open to disengage relay K41).
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B41 diagram with C1 diagram chaze-25s3, 2753,
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CHA16-2553, -2753, -3003 Operation Sequence: B41 Section and C1

Sections

(Basic Unit with Basic Electromechanical Thermostat)

Blower Operation:

1- Blower demand from thermostat terminal G energizes pilot relay K46.

2- N.O. K46-1 closes energizing blower contactor K3 and energizes the econo-
mizer (If installed). Outdoor damper drives to minimum position.

3- N.O. K3-1 closes, blower begins operation.

1st Stage Cooling:

4- Cooling demand energizes Y1 and G in the thermostat. G energizes
blower (see step 1).

5- After a delay from DL8 (30 second on delay, 240 second off delay), Y1 ener-
gizes pilot relay K66 after passing through N.C. Freezstat S49, N.C. High
Pressure limit S4 and Loss of Charge Switch S24.

6- N.O. K-66-1 closes and 24VAC energizes Fan Start Relay K127and
Compressor Contactor K1 after passing through N.C. compressor moni-
tor switch S3.

7- K1-1 closes energizing compressor.

8- K127-1 closes energizing Condenser Fan contactor K10.

9- N.O. K10-1 closes energizing condenser fan motor B4.

2nd Stage Cooling:

10- After a delay from DL9 (30 second on delay, 240 second off delay), sec-

ond stage cooling demand Y2 is routed through N.C freezstat S50, high
pressure limit S7 and low pressure limit S25 energizing pilot relay K67.

11- N.O. contacts K67-1 close energizing Compressor Contactor K2 and
Condenser Fan 2 Contactor K68.

12- N.O. contacts K2-1 close energizing compressor B2.

13- N.O. contacts K68-1 close energizing condenser fan motor 2 (B5).

1st Stage Heating: (See CHA16-1853 with Electric Heat Pages 56-57)

14- Heating demand energizes W1 in the thermostat. Pilot relay K77 is
energized.

15- N.O. K77-1 close energizing electric heat stage 1 The operation se-
quence of electric heat units varies depending on size (kW input rating)
and line voltage rating.

2nd Stage Heating (If equipped with multiple stage heating):

(See CHA16-1853 with Electric Heat Pages 56-57)

16- Additional heating demand energizes W2 in the thermostat. Pilot relay
K49 is energized.

17- N.O. K49-1 close energizing electric heat stage. The operation se-
quence of electric heat units varies depending on size (kW input rating)
and line voltage rating.

Safety Blower Operation:

18- If either limits in the electric heat section trip, the heating elements are im-
mediately de-energized.

19- The indoor blower remains energized powered by K3 which is ener-
gized by thermostat demand.
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BQ diagram With C1 diagram CHA16-1853 Operating Sequence
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CHA16-1853 Operation Sequence: B9 Section and C1 Sections

(Basic Unit with Basic Electromechanical Thermostat)

Blower Operation:

1- Blower demand from thermostat terminal G energizes pilot relay K46. N.O.
K46-1 doses energizing blower contactor K3. K3-2 energizes the economiz-
er (If installed). Outdoor damper drives to minimum position.

2- N.O. K3-1 closes, blower begins operation.

1st Stage Cooling:

3- Cooling demand energizes Y1 and G in the thermostat. G energizes
blower (see step 1).

4- After a delay from DL8 (30 second on delay, 240 second off delay), Y1 ener-
gizes pilot relay K66.

5- N.O. K66-1 closes. 24VAC power energizes outdoor fan relay K10 and
Time Delay DL15. In 30 seconds compressor two will begin operation
(see step 8). The unit is equipped with three compressors. Two com-
pressors operate in the first stage of cooling.

6- 24VAC power energizes outdoor fan relay K10.

7- N.O. K10-1 closes energizing condenser fan motors B4 and B5.

8- 24VAC power is routed through N.C. low discharge temp. sensor S3, N.C.
freezstat S49, N.C. high pressure limit S4 and N.C. low pressure limit S24 to
energize compressor contactor K1.

9- N.O. Contacts K1-1 close energizing compressor B1.

10- Time delay DL15 closes in 30 seconds from initial first stage thermostat de-
mand. 24VAC power is routed through N.C. freezstat S50, N.C. high pres-
sure limit S7 and N.C. loss of charge switch S25 energizing compressor
contactor K2.

11- N.O. Contacts K2-1 close energizing compressor B2.

2nd Stage Cooling:

12- Second stage cooling demand energizes Y2.

13- After a delay from DL9 (30 second on delay, 240 second off delay), Y2 ener-
gizes pilot relay K67.

14- N.O. K67-1 closes.

15- 24VAC power is routed through N.C. freezstat S53, N.C. high pressure limit
S28 and N.C. loss of charge switch S34 to energize compressor contactor
K14.

16- N.O. K14-1 closes energizing compressor 3 (second stage.)

1st Stage Heating: (See CHA16-1853 with Electric Heat Pages 56-57)

17- Heating demand energizes W1 in the thermostat. Pilot relay K77 is
energized.

18- N.O. K77-1 close energizing electric heat stage 1 The operation sequence of
electric heat units varies depending on size (kW input rating) and line voltage
rating.

2nd Stage Heating (If equipped with multiple stage heating):

(See CHA16-1853 with Electric Heat Pages 56-57)

19- Additional heating demand energizes W2 in the thermostat. Pilot relay
K49 is energized.

20- N.O. K49-1 close energizing €lectric heat stage . The operation sequence of
electric heat units varies depending on size (kW input rating) and line voltage
rating.

Safety Blower Operation:

21- If either limits in the electric heat section trip, the heating elements are
immediately de-energized.

22- The indoor blower remains energized, powered by K3 which is ener-
gized by thermostat demand.
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24V POWER

24V _POWER

B2 diagram with CT diagram crars-te0s Operating Sequence
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CHA16-1603 Operation Sequence: B2 Section and C1 Sections

(Basic Unit with Basic Electromechanical Thermostat)

Blower Operation:

1-  Blower demand from thermostat terminal G energizes blower contactor K3.

2-  N.O. K3-1 closes, blower begins operation. N.O. K3-2 closes energizing economizer damper motor
(if economizer is installed, outdoor damper drives to minimum position).

1st Stage Cooling (Low Ambient Kit Installed):

3- Cooling demand energizes Y1 and G in the thermostat. G energizes blower (see step 1.)

4-  24VAC power energizes low ambient relay K-128.

5-  N.O. K-128-1 closes energizing outdoor fan relay K10.

6- N.O. K10-1,-2 close energizing condenser fan motors B4 and B5.

7-  N.O. K10-3 closes. 24VAC power is routed around N.C. low discharge temp. sensor S3, through
N.C. freezstat S49, N.C. high pressure limit S4 and N.C. low pressure limit S24 to energize com-
pressor contactor K1.

8- N.O. Contacts K1-1 close energizing compressor B1.

1st Stage Cooling (Low Ambient Kit Not Installed):
9- Cooling demand energizes Y1 and G in the thermostat. G energizes blower (see step 1.)

10-  24VAC power energizes outdoor fan relay K10.
11-  N.O. K10-1,-2 close energizing condenser fan motors B4 and B5.
12-  N.O. K10-3 closes. 24VAC power is routed through N.C. low discharge temp. sensor S3, N.C.

freezstat S49, N.C. high pressure limit S4 and N.C. low pressure limit S24 to energize compressor
contactor K1.

13- N.O. Contacts K1-1 close energizing compressor B1.

2nd Stage Cooling (With Low Ambient Kit):

14-  Second stage cooling demand energizes Y2. 24VAC power is routed through N.C freezstat S50,
around N.C. low discharge temp. sensor S30, through high pressure limit S7 and low pressure limit
S25 energizing compressor contactor K2.

15-  N.O. contacts K2-1 close energizing compressor B2.

2nd Stage Cooling (With Out Low Ambient Kit):

16- Second stage cooling demand energizes Y2. 24VAC power is routed through N.C freezstat S50,
through N.C. low discharge temp. sensor S30, through high pressure limit S7 and low pressure
limit S25 energizing compressor contactor K2.

17-  N.O. contacts K2-1 close energizing compressor B2.

1st Stage Heating: (See CHA16-1853 with Electric Heat Pages 56-57)
18- Heating demand energizes W1 in the thermostat. The operation sequence of electric heat units
varies depending on size (kW input rating) and line voltage rating.

2nd Stage Heating (If equipped with multiple stage heating):

(See CHA16-1853 with Electric Heat Pages 56-57)
Additional heating demand energizes W2 in the thermostat. The operation sequence of electric
heat units varies depending on size (kW input rating) and line voltage rating.

Safety Blower Operation:

19-

20- If eitherlimits in the electric heat section trip, the heating elements are immediately de-en-
ergized.
21-  Indoor blower remains energized powered by K3 energized by thermostat demand.
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B2 diagr am with C1 diagr alM CHA16-1353 Operating Sequence
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CHA16-1353 Operation Sequence: B2 Section and C1 Sections

(Basic Unit with Basic Electromechanical Thermostat)
Blower Operation:
1-  Blower demand from thermostat terminal G energizes

blower contactor K3.

7- N.O. contacts K2-1 close energizing compressor B2 énd condenser fan B5.

1st Stage Heating: (See CHA16-1853 with Electric Heat Pages 56-57)

8-

Heating demand energizes W1 in the thermostat. The operation sequence of electric]

heat units varies depending on size (kW input rating) and line voltage rating.
2-  N.O. K3-1 doses, blower begins operation. N.O. K3-2 closes energizing economizer damper motor 2nd Stage Heating (If equipped with multiple stage heating):

(See CHA16-1853 with Electric Heat Pages 56-57)

(if economizer is installed, outdoor damper drives to minimum position).
1st Stage Cooling (both compressors B1 and B2 operate separately):

3- Cooling demand energizes Y1 and G in the thermostat. G energizes blower (see step 1.)
4-  24VAC power is routed through compressor monitor S3, N.C. freezstat S49, N.C. high pressure

limit S4 and N.C. low pressure limit S24 to energize compressor contactor K1.

5- N.O. Contacts K1-1 close energizing compressor B1 and condenser fan B4.

2nd Stage Cooling:

6- Second stage cooling demand energizes Y2. 24VAC power is routed through freeze-stat S50, com-
preesor monitor S3, high pressure limit S7 and low pressure limit S25 energizing compressor con-

tactor K2.

9- Additional heating demand energizes W2 in the thermostat. The operation sequence off
electric heat units varies depending on size (kW input rating) and line voltage rating.

Safety Blower Operation:

10- If eitherlimits in the electric heat section trip, the heating elements are immediately de-en-|
ergized.

11-  The indoor blower remains energized powered by K3 which is energized by thermostat de-
mand.
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B1 diagram With C1 diagram CHA16-823 / 953 Operating Sequence

24V POVER 24V_POWER
AN
A A A n A
s42 NGl < oo
PI6 S ®F Jig|J3 P3
@ sl I PP SEa e :
75 S - 2
N -10 210 -1Q
\ K3-2 ~ R0 >y 10 =1
8 @ ECONOMIZER ECONOMIZER (r/1o} -3
574
380-420V D
820
9 UNITS BLOWER(6) BLOVER e 0 Pis Bl
5 B+ — — — @
HEAT 1 (W HEAT I B B - -
1) ED - B e D = — — — q®
> HEAT 2(W2) HEAT 2 13, ,-13 ¢ -13,0/-13 @)
-6 pes 71 Pl ©@
52 P35 1 d |
Ry 35 N cooL 2(v2) TooL 2
—
5/y -5 = cooL I(¥1) cooL |
SR 5
-7 S| w
TI
e /N USED ON "M VOLTAGE UNTTS ONLY
-8 2 53|¢. A\ NDTE-FOR USE WITH COPPER CONDUCTORS
B ONLY. REFER TO UNIT RATING PLATE
FOR_MINIMUM CIRCUIT AMPACLTY AND
MAXIMUM OVERCURRENT PROTECTION SIZE /A 7820 OPTIONAL
CONNECTIONS FOR REMOTE MOUNTED -8 8 -8
= A e N /A RENOVE P3 WHEN ECONOMIZER IS USED SE@SYE &
K3 S A 0-1VA 24VAC CLASS 1 /2\ THERNOSTAT SUPPLIED BY USER Oy @oy X
s INSTALL WHEN USING OPTIONAL
5] -5 5 -5
< LOW AVBIENT KIT /N U3 UAXIMUM LOAD 20VA 24VAC CLASS 1T e 2 SRS (
[ EEIANS Syl
WARNING-ELECTRIC SHOCK HAZARD, CAN CAUSE -7 S
@ I MUST B I—=>-0>
SHOUNBED. TR ACCORDANLE ViTH
NATIONAL AND LOCAL CODES
24V_COMMON 24V_COMMON
T DESCRIPTION
- St AR
-| ECONOMIZER
@ DENOTES OPTIONAL COMPONENTS o o T
K10 1L | DISCONNECT ALL POVER BEFORE SERVICING RT 470 _IACKCNOVAR TEST
R JACK-NOVAR TEST
+ NOT FURNISHED ON SOME MODELS Rz R T
LT MY WIRE DN THIS APPLIANCE 15 D FAN T P16 [PLUG-UNIT
J359 REPLACED, MUST BE_REPLACED —COND FAN 1 ST THERMOS TAT-ROOM
VT VIR of IRt SEACRAITR SFORMER T P70 [PLUG-NOVAR TEST
G B\ AND INSULATION THICKNESS. VPRESSOR 1 P71 [PLUG-NOVAR TEST
\PRESSOR 2 TEI | TERMINAL STRIP-LOW VOLT
QQ £ TB20 |TERMINAL STRIP-NOVAR TEST
=F [oestenation]  vorTace EAT
Y 208-230/60/3 - COMPRESSOR T - — —
5 160750/ -COVPRESSOR | LOW VOLTAGE FIELD WIRING
J 575/60/3 BLOWE
T e IS FACTORY WIRING
————— LINE VOLTAGE FIELD INSTALLED AWBIENT KIT
AMBLENT K1T,COMP 2
LENNOXS....o. v WIRING DIAGHAM‘3/94 SRECHIFTTOR LA LENNOXS...... . VIRING DIAGRAM| 3/93
B COMPONENT AETH
COOLING UNITS-PACKAGED A oo o ACCESSORIES
CHA16-953-1,4,5-Y,6 T ig S:;}qg: ESESLgiDCHARGE COMP 2 PRESSO ELECTROMECHANICAL THERMOSTAT
CHA16-953-2,3-J -823-1,2-Y, 5 ~OVEl HI PRESS COMP I FOR I6 & 24 SERIES UNITS
-823-1 45[SWITCH-FREEZESTAT, COWP 1 W TE
CHA16-953-1,2-M CHA16-823-1-J SWITCH FREEZECTAT CONP 2 HLTEUE COUC 1 (2 HEAT, 2 cooL]
COOLING SECTION Bl TCH-FIRESTAT | HI TEMP COMP Z TEMPERATURE CONTROL SECTION Cl
Suparcedos Form Now Forn No TCH-FIRESTAT 2 PRESS. LOV _AMP KLT Suporcedss Form No Now Forn
529, 295W 529, 450w ITCH-LOW PRESS,LOW AMB KIT,COMP 2} 529 \94W
©1994 Lennox Industr e Tnc Litho U.5.4 NSFORMER -CONTROL © 135 Lomer Toauetrins Tne Citho U.5.A.

CHA16-823, -953 Operation Sequence: B1 Section and C1 Sections

(Basic Unit with Basic Electromechanical Thermostat)

Blower Operation:

1-  Blower demand from thermostat terminal G energizes blower contactor K3.

2- N.O. K3-1 closes, blower begins operation. N.O. K3-2 closes energizing economizer damper
motor (if economizer is installed, outdoor damper drives to minimum position).

1st Stage Cooling (both compressors B1 and B2 operate separately):

3- Cooling demand energizes Y1 and G in the thermostat. G energizes blower (see step 1.) Y1
energizes condenser contactor K10. N.O. K10-1 closes energizing condenser fan B4.

4- N.O. K10-2 closes enabling second stage compressor contactor K2.

5-  24VAC power is routed through compressor monitor S3, N.C. freezstat S49, N.C. high pres-
sure limit S4 and N.C. low pressure limit S24 to energize compressor contactor K1.

6- N.O. Contacts K1-1 close, compressor B1 begins operation.

2nd Stage Cooling:

7-  Second stage cooling demand energizes Y2. 24VAC power is routed through high pressure limit S7
and low pressure limit S25 energizing compressor contactor K2.
8- N.O. contacts K2-1 close energizing compressor B2. B2 begins operation.

1st Stage Heating: (See CHA16-1853 with Electric Heat Pages 56-57)

O-

Heating demand energizes W1 in the thermostat. The operation sequence of electric heat units

varies depending on size (kW input rating) and line voltage rating.
2nd Stage Heating (If equipped with multiple stage heating):
(See CHA16-1853 with Electric Heat Pages 56-57)

10-

Additional heating demand energizes W2 in the thermostat. The operation sequence of electric

heat units varies depending on size (kW input rating) and line voltage rating.

Safety Blower Operation:
11-
12-

If limits in the electric heat section trip, heating elements are immediately de-energized.
| indoor blower remains energized powered by K3 energized by thermostat demand.
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A1 diagr am with B2 diagr Al ECH16-82/95/135/160 10kW & 15kW 208/230V Sequence

24V POWER

A

s DESIGNATION VOLTAGE

F\AW Y 208-230/60/3
G
In Q YO B0 P TS
- B EIA  |ks-2 . n

S 6 @ ECONOMIZER

O BLOWER(G)
HEAT 1(W1)
I HEAT 2(W2)

o U35

P35 5 B
0 /A DLI5 —1
Fl

ELECTRIC HEAT cooL 2(v2)

LINE VOLTAGE
TERMINAL STRIP

ST

[ suPRLY

DISCONNECT ALL POWER
A BEFORE SERVICING

COOL 1(Y1)

RED-208V
ORANGE-230V
)

A USED ON "M"™ VOLTAGE UNITS ONLY

A NOTE-FOR USE_WITH COPPER CONDUCTORS
ONLY. REFER TO UNIT RATING PLATE

FOR MAXIMUM FUSE SIZE AND MINIMUM
CIRCUIT AUPACITY RATING, REFER § A AXIMUM DVERGURKENT PROTECTION S1z¢
Q CONNECTIONS FOR REMOTE MOUNTED
U ot
TERMINAL STRIP COPPER CONDUCTORS ONLY Q. 1VA 24VAC CLASS I1I
A USED ON "Y™ VOLTAGE UNIT ONLY
A REMOVE WHEN LOW AMBIENT IS USED
A LOW AMBIENT KIT USING SI| & S84
SWITCHES ON BOTH COMPRESSORS
8
24V _COMMON
I =~ DENOTES OPTIONAL COMPONENTS
LI =
L2 = o
L = IF ANY WIRE IN THIS
APPLTIANCE 1S REPLACED,
DESCRIPTION W¥Tmu§/¥REEOEEE\f£EEEIZE,
KEY COMPONENT RATING AND INSULATION
F3 FUSE-ELECTRIC HEAT THICKNESS.
Ea FEEE%&%’#{ELECTRIC HEAT | WARNING-
J2 JACK-ELECTRIC HEAT EkﬁcgingSTg[jbﬂvAééHD
RELAY-HEAT DEATH. UNIT WUST BE
55 = GROUNDED IN ACCORDANCE
SI5 SWITCH-LIMIT,PRIMARY,ELECT HEAT WITH NATIONAL AND
520 SWITCH-LIMIT,SECONDARY,ELECT HEAT LOCAL CODES
DESCRIPTION
+ USED ON -95 UNITS ONLY KEY COMPONENT
7 0] 3] DESCRIPTION
NT
LENNOX....... ne.  WIRING DIAGRAM‘ 3/91 HI_PRESS COWP 2
HEATING-ELECTRIC T ERAREE, cove T
ECH10-82/95:10, 15 1-Y . T e
ECHI6-135-15-1,2-Y o R
S50 EEZESTA COMP_2
__HEATING SECTION Al r 2 50 TREEZEST
upersedes Form No. ew Form No HRT e e75 “FIRESTAT
313w 529,228W HRZ HE [SB4_[SWITCH-LOW PRESS,LOW AMB KIT,COMP 2
Lithe U.S.A. [J2 JAI TI [ TRANSFORMER -CONTROL
5‘5,‘ ég PRESSOR 1 = LINE VOLTAGE FIELD INSTALLED
2,-1 COl PRESSOR 2
31,2 _co LOVER Cotries e
517 oo s LENNDXS..oec e VIRING DIAGRAN]7/52
58, -l [Rél ENT KIT COOL ING _UNITS-PACKAGED
118, -1 REL, BIENT KIT,COMP 2
128, -1 REL ENT KIT,BYPASS
2 PL HEAT CHAI6-1603-3,4,5-Y,6,J,M
P35 PLI 0L
P! LUG-NOVAR ETM
gs WITCH-LIMIT,LOW COMPRESSOR | COOLING SECTION B2
/COMPRESSOR MONITOR Supercedas Form No. New Form No
S¢ [SWITCH-LIMLT,HI PRESS COMP I 529, 122w ‘ 529, 431W
©1952 Lennox Industrise Inc Litho U.S.A.
Operation Sequence: A1 Section and B2 Sections ranged in a “Delta” configuration for 208/230V operation.
(15kW 208/230V electric heat wired to CHA16-1603) 3- When K9-1 switches, indoor blower contactor K3 is energized.
1- 1st stage heating demand closes W1. W1 passes through primary limits S15 to energize con-  4- When K3 is energized, the indoor blower is powered (and optional economizer opens to mini-
tactor K15 and relay K9. K15-1 contacts close and K9-1 switches. mum position when K3-2 contacts close).

2- When K15-1 closes, heating heating elements HE1 are energized. The elements arear-  5- Additional heating demand W2 is not used.
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24V POWER

A2 diagr am with B2 dia gram EcH16-82/95/135/160 20kW & 30kW 208/230V Sequence

ELECTRIC _HEAT
LINE VOLTAGE
TERMINAL STRIP

A
s DESIGNATION VOLTAGE
K\M Y 208-230/60/3
G
I Q TR B B P TS
b 8 1A Ks-2 ! ECONOMIZER
8 =0 @
o
O BLOWER(G)
HEAT 1(W1)
I HEAT 2(w2)
e I35

q /A DLI5 —1

I cooL 2(Y2)

.

LI—

Ll
Lz POWER

5 SuPPLY

Lo FOR MAXIMUM FUSE SIZE AND MINIMUM
CIRCUIT AMPACITY RATING, REFER
TO UNIT NAMEPLATE.

UNIT TO FUSED DISCONNECT SWITCH FIELD
LINE VOLTAGE FURNISHED AND_INSTALLED, USE
TERMINAL STRIP COPPER CONDUCTORS ONLY

iD=

DESCRIPTION

{Irs [rs s [rs [rs [irs Y T
L2 DELAY-ELECTRIC HEAT (30 SEC)

Q Q Q Q Q Q 3 FOSE-ELECTRIC FEAT
K15-1 K15-1 K15-1 Ki6-1 Ki6-1 Kig-1 (4 FUSE -UNTT

6 HE ELEMENT-ELECTRIC HEAT [
HE2 ELEMENT-ELECTRIC HEAT 2
2 JACK-ELECTRIC HEAT

9, -1, 2|RELAY-HEAT
s20 s20 s20 520 15,1 |CONTACTOR-ELECTRIC HEAT 1

-1 |CONTACTOR-ELECTRIC HEAT 2

S SWITCH-LINMIT,PRIMARY ELECT HEAT
520 SWITCH-LIMIT,SECONDARY ELECT HEAT

HE| HE2
oA OO
15KW 15KW

+ USED ON -95 UNITS ONLY

LENNOX:....... ».. WIRING DIAGRAM| 3/91
HEATING-ELECTRIC
ECHI6-82/95-20,30-1-Y
ECHI6-135-20,30-1,2-Y

HEATING SECTION A2
Supersedes Form No New Form No.
8, 314W ‘ 529, 228W
L

the U.S.A.

Operation Sequence: A2 Section and B2 Sections
(20/30kW 208/230V electric heat wired to CHA16-1603)

1- 1st stage heating demand closes W1. W1 passes through primary limits S15 to energize
contactor K15, relay K9 and time delay DL2. K15-1 contacts close and K9-1 and K9-2 both
switch.

2- When K15-1 closes, heating elements HE1 are energized. The elements are arranged in a “Del-
ta” configuration for 208/230V operation.

4-

5-
6-
7-

T A DISCONNECT ALL POWER
‘ 550 53 A BEFORE SERVICING

COOL 1(Y1)

RED-208V
ORANGE-230V

A USED ON "M™ VOLTAGE UNITS ONLY

A NOTE-FOR USE WITH COPPER CONDUCTORS
ONLY. REFER TO UNIT RATING PLATE

24V
5SB!
s

FOR MINIMUM CIRCUIT AMPACITY AND
MAXIMUM OVERCURRENT PROTECTION SIZE
& CONNECTIONS FOR REMOTE MOUNTED

SMOKE DETECTOR Al7, MAX LOAD
0. VA 24VAC CLASS T1

A USED ON "Y™ VOLTAGE UNIT ONLY
A REMOVE WHEN LOW AMBIENT IS USED

@ LOW AMBIENT KIT USING SI| & SB4
SWITCHES ON BOTH COMPRESSORS

BLACK-COM

K128

24V COMMON
=~ DENOTES OPTIONAL COMPONENTS

?
IF_ANY WIRE IN THIS

Q )_ | APPLIANCE IS REPLACED,
v | IT_MUST BE REPLACED

O | WITH WIRE OF LIKE SIZE,
@)@ | RATING AND INSULATION

:
C [T

- 990 EEgre T

T ] A

o THICKNESS.
29 ces o WARNING-
1L O B2 O\ | ELECTRIC SHOCK HAZARD,
-~ CAN_CAUSE_INJURY OR
DEATH. UNIT MUST BE
c2 HR2 GROUNDED IN ACCORDANCE
WITH NATIONAL AND
LOCAL CODES
DESCRIPTION
KEY COMPONENT.
b1 {orbSt CESCRIPTION
B COMPRESSOR 2 COMPONENT
B MOTOR-BLOWER
B MOTOR-CONDENSER FAN |
B5 MOTOR-CONDENSER FAN 2
1 APACTTOR-CONDENSER FAl
2 CAPACITOR-CONDENSER FAN 2
B4 CIRCUIT BRKR-COND FAN MOTOR [ 547 [OVERD ASFSME@ESS MENNOR
B5 CIRCUIT BRKR-COND FAN MOTOR 2 549 |SWITCH-FREEZESTAT, COMP I
DLIS ELAY-COMPRESSOR 2 (30 SEC) S50 |SWITCH-FREEZESTAT, COMP 2
Fl FUSE-TRANSFORMER T1 74 [SWITCH-FIRESTA
HRT HEATER-COMPRESSOR | 75 [SWITCH-F IRESTA
HR2 HEATER-COMPRESSOR 2 S84 [SWITCH-LOW PRESS,LOW AMB KIT,COMP 2
J%E jﬁE —%IT, ,g[ T1 _|TRANSFDRMER-CONTROL
T CONTACTOR COMPRESSOR 1 = LINE VOLTAGE FIELD INSTALLED
2, -1 CONTACTOR-COMPRESSOR 2
3,-1,2_ [CONTACTOR-BLOVER LENNOXS...... ... WIRING DIAGRAM|7/92
10,-1,2, 3|RELAY-0UTDOOR FAN —_—
58, -1 ELAY-LOW AMBLENT KIT COOLING UNITS-PACKAGED
118, -1 |RELAY-LOW AMBIENT KIT,COMP 2
128,-1 |RELAY-LOW AMBIENT KIT,BYPASS
P2 LUG-UNIT, HEAT CHA16-1603-3,4,5-Y,G,J,M
P35 PLUG-TES 0L
P66 PLUG-NOVAR ETM
53 SWITCH-LIMIT,LOW COMPRESGOR | COOLING SECTION B2
/COMPRESSOR MONITOR Supersedes Form No. New Form No
S SWITCH-LIMIT,HI PRESS COMP 1 529, 122W 529,431W

©1992 Lemnox Tndusteies Inc. Lithe U.S.A.

When K9-1 switches, indoor blower contactor K3 is energized. When K9-2 switches, time delay
DL2 is enabled (circuit is closed to W2).

When K3 is energized, the indoor blower is powered (and optional economizer opens to mini-
mum position when K3-2 contacts close).

Additional heating demand W2 passes through K9-2 to energize time delay DL2.

DL2 closes after 30 seconds. Contactor K16 is energized.

When K16-1 closes, heating elements HE2 are energized.
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A3 dia gram wi ith B2 dia gram EcH16-82/95/135/160 40kW 208/230V Operatmg Sequence

24V POWER

N 1
o DESTGNATION _ yoLTAGE.
o Y 208-230/60/3
]
7 e R A VAT
& A K3-2 =
~ 6 6 ECONOMIZER
O
574 3
» BLOWER(G)
-1 - HEAT 1 (W1)
sl @ 2 2 | HEAT 2(w2)
P35
6@72 5 5 N PV HD ves
+ 5 (;>—< —— >
°! ks, iz . |2 i /N DLIS S
. P 3|R
: qe A |y BRBEET o
E
-5 -5¢¢ -5 gz 550 s3 cooL I(Y1]
K= | |#8 ‘ - A
z
I . N
ELECTRIC HEAT /\ USED ON "M" VOLTAGE UNITS ONLY

é NOTE-FOR _USE WITH COPPER CONDUCTORS
ONLY. REFER TO UNIT RATING
FOR_MINIMUM CIRCUIT AMPACIT
MAXIMUM OVERCURRENT PRDTECTION SIZE

& CONNECTIONS FOR REMOTE MOUNTED
SMOKE DETECTOR A7, MAX LOAD
0.1VA 24VAC CLASS 11

/AN USED ON "Y" VOLTAGE UNIT ONLY

TERMINAL STRIP

P2 \;
LE=7° o9 Fe4 e Lg POWER

L —— 5 suprLy

o P
L2 © 4 FOR MAXIMUM FUSE SIZE AND MINIMUM

RED-20
ORANGE -

BLACK-COM

CIRCUIT AMPACITY RATING, REFER
L3 7o 9 F4 P TO UNIT NAMEPLATE

=
UNIT TO FUSED DISCONNECT SWITCH FIELD S [\ REWOVE WHEN LOV AUDIENT IS USED
LINE VOLTAGE FURNISHED AND INSTALLED, USE = /B\ LOV AVBIENT KIT USING S11 & S84
TERMINAL STRIP COPPER CONDUCTORS ONLY =] B SWITCHES ON BOTH COMPRESSORS
a -3
@
I
<
I 24V_COMMON
~——— DENOTES OPTLONAL COMPONENTS
F4
§ S -
L2 =
L3 = IF_ANY WIRE IN THIS
) | APFLIANCE IS REPLACED,
| VITH WIRE O LIKE S178
DESCRIPTION < ’
[JFs F3 Mrs  [IFs F3 fIFs  [Jrs F3 MFs [EY COMPONENT TDEDAI™ | RATING AND INSULATION
2 DELAY-ELECTRIC HEAT[30SEC] :
Q Q Q Q 9 9 04 DELAY-ELECTRIC HEAT[305EC] S 2 % ELECTRI& SHOCK HAZARD
K15-1 K15-1 K15-1 £ KI6-1 K16-1 K16-1 L k171 K17-1 k17-1fE2 FE - IRANCT ORI CaN GAUSE TNILRY 03 ’
6 6 6 1 FUEE R o DEATH. UNIT MUST B
HEL ELEMENT-ELECTRIC HEAT | @?%Nﬁi%ém“ca”m“w
HEZ ELEMENT-ELECTRIC HEAT 2 LOCAL CODES
520 520 s20 s20 520 520 3 LEMENT-ELECTRIC HEAT 3 DESCRIPTION
J JACK-ELECTRIC HEAT KEY T COMPONENT
1.2, 3[RELAY-FEAT 7 [TSEE_NOTE 31
5| |CONTACTOR-ELECTRIC HEAT I [COMPRESSOR_| T
6, -1 CONTACTOR-ELECTRIC HEAT 2 [COMPRESSOR_2 PRESS COMF >
17,-1 CONTACTOR-ELECTRIC HEAT 3 iM: BLOWER TOW AV
19,1 |RELAY-STAGE 2, HEAT L " SONDENSER £aN |
Si5 SWITCH-LIMIT.PRIMARY ELECT HT R A
520 SWITCH-LIMLT,SECONDARY ELECT HT 5 CAPACITOR-CONDENSER FAN. T
2 [TRANSFORMER-ELECTRIC HEAT < O A T R_MONITOR
HEI HEZ HES 55 CTRCUIT BRKR-COND FAN WOTOR 2 T S
OAW-O ¢ CAW-O ¢ OAMW-C + USED ON -95 UNITS ONLY DLI5 DELAY-COMPRESSOR 2 (30 SEC] CH-FREEZESTAT, COMP 2
15KV 15KV 15KW > 1 FUSE - TRANSF ORMER T1 H-FIRESTAT
LENNOXS.....cc oc.  WIRING DIAGRAN | 3791 S
GEATING_ELECTRIC EAT TRANSF ORMER-CONTROL
RESSOR T LINE VOLTAGE FIELD INSTALLED
ECHI6-82/95-40-1-Y ?ESSDR Z £}
ECHIB-135-40-1,2-Y I LENNOX 7...icc 1ne. WIRING DIAGRAM | 7/92
HEATING SECTION A3 ENCIIT COOLING UNITS-PACKAGED
Supsrsedss Form No New Farm No. ENT KIT BYPAGS
315W 529,230W EAT CHA16-1603-3,4,5-Y,6,J,M
Litho U.S.A Ca0L
P66 LUG-NOVAR_ETH
53 WITCH-LIMIT,LOW COMPREGGOR 1 COOLING SECTION B2
/COMPRESSOR_MONITOR Superssdes Form No. New Forn No-
3 SWITCH-LIMIT,H] PRESS CONP T 529 \ZZW ‘ 529,431W
©1992 Lennox Industries Inc Litho U.5.A.
. . . . . . . «
Operation Sequence: A3 Section and B2 Sections 4- When K15-1 closes, heating elements HE1 are energized. All elements are arranged in a “Del-
. . » N ; .
(40kW 208/230V electric heat wired to CHA16-1603) ta” configuration for 208/230V operation.

1- Control voltage in this heater is supplied by a separate transformer T2 which is powered atall 5- Additional heating demand W2 passes through K9-2 to energize relay K19.

times. 6- When K19-1 switches, time delay DL2 is energized. DL2 closes 30 seconds later to energize con-
2- 1st stage heating demand closes W1. W1 energizes relay K9. tactor K16 and time delay DL4.
3- When K9-1 switches, indoor blower contactor K3 is energized. The indoor blower is powered (and 7- When K16-1 closes heating elements HE2 are energized,

optional economizer opens to minimum position when K3-2 contacts close).When K9-2 closes, 8- DL4 closes after 30 seconds to energize contactor K17 is energized.

second stage heat is enabled. When K9-3 closes, control voltage passes through primary limits 9- When K17-1 closes, heating elements HE3 are energized.

S15 to energize contactor K15.
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A4 dia gram wi ith B2 dia gram EecH16-82/95/135/160 50kW 208/230V Operatmg Sequence

24V POWER

N
42 DESIGNATION VOLTAGE.
Y 208-230/60/3
575 [ 460/60/5 |
e RS AT
= 6A KS’ZG ECONOMIZER
574
. BLOWER(G)
H® HEAT 1(W1)
55 DL2
L] > ] HEAT 2(W2)
C ; P35
— ] s 5 |, J35 ( 8@(5? .
GROUND CO[C[c3| ELECTRIC HEAT ﬁ s @ 6@; 2 ; J2 - § N !
L3 LINE VOLTAGE sl ez é = -4 “dog ot g [ cooL 2(Y2)
12 ELECTRIC HEAT CONTROL BOX TERMINAL STRIP B 2 i oL4 & ae T A A BeroRE SeRviCTNG T
Kl_; L 3 I 2 @ = -5 -5 é -5 o g - 550 S3 A cooL (Y1)
L0 Oy Fe ppr \;t‘z POWER & @ e 5 3
B2 L3 SUPPLY & 24v ’7< = A USED ON "M™ VOLTAGE UNITS ONLY
Lo ortd ra PTT || For waxtuun FusE STZE AND WINTHUN @ 6*@ @ s V2N gﬂ[g FEEFUSETE’ImﬁOEZ%@NC”NDUCTURS
CIRCUIT AMPACITY RATING, REFER -8 - =
L0 o Fe Prr—'|To UNIT NAWEFLATE. — 3 FOR WINTMUN CIRCUTT AMPAC
UNIT T0 FUSED DISCONNECT SWITCH FIELD = @ “ i MAXIMUM OVERCURRENT FROTECTIUN SIZE
LINE V0L FURNISHED AND_TNSTALLED 3 2 o A CONNECTIONS FOR RENOTE. MOUNTED
TEHMINAL STF\’IP COPPER CONDUCTORS ONLY é . K9 K19 @ 0} 0.1VA 24VAC CLASS 1T
@ KIS K16| K17 K3 A USED ON "Y™ VOLTAGE UNIT ONLY
o . A REMOVE WHEN LOW AMBIENT IS USED
A LOW AMBIENT KIT USING 511 & 584
3 SWITCHES ON BOTH COMPRESSORS
YELLOW -3
24V _COMMON
== DENOTES OPTIONAL COMPONENTS
F4 Ll
LI =
L2 =] tz .
L3 = IF ANY WIRE IN THIS
= DE! LHH—[’:\OlMl’J:NONENT K3- APPLIA#C%EISEgEPLABED,
Ors [ o [ o e Pl e i DELAY-ELECTRIC HEAT[30SEC] ?—E ﬁﬂ%gf&“%gbﬁgéﬁ&
L4 DELAY-ELECTRIC HEAT[30SEC] EQUIPMENT = /\ THICKNES!
Q Q Q Q Q Q 9 5 DELAY-ELECTRIC HEAT(30SEC] GROUND
K15-1 = KI5-1 =KI5-1=KI6-1 = K16-1 =KI6- 1 KI7-1 = KI7-1 F=KI7-1 = KI18-1 = KI8-1 F=KIB-I[F; FUSE-TRANSFORMER 542
@99 Q9 T e
Q Q O HET ELEVENT -ECEGTATG FEAT | e N MR oRoENcE
HE: ELEMENT-ELECTRIC HEAT 2
520 -1 520 520 T s20 s JECENENT _ELECTRIC HEAT 5 LT NATIONAL AND
o HE4 |[ELEMENT-ELECTRIC HEAT 4 DESCRIPTION
- JACK*%L:CTRIC HEAT E; T %OMPONENT
A A oA ELECTRIC FEAT | COMPRE I ey e PORENT
6.-1|CONTACTOR-ELECTRIC HEAT 2 [CouERESSOR 2 -L[MIT,H_PRESS CONP 2
7.-1__|CONTACTOR-ELECTRIC HEAT 3 e i SWITCH-LOW PRESSURE .LOV ANB KT
HE3 HE4 -1 CONTACTOR-FLECTRIC HFEAT 4 — S. TCH-LOSS OF CHARGE,COMP |
9o | AY-STAGE 2 HEAT MOTOR LOMDENSER EAN £ TCH-L055_OF CHARGE ,COMP 2
5 SWITCH-LINIT,PRIMARY ELECT HT PACLION-CONDENSER EAN ) TCH-CINIT,LOW COMPRESSOR 2
15KW 15KW 15KW 15KW 0 SWITCH-LIMIT SECONDARY ELECT HT < U SRk -COND AR MBI T /COMPRESSOR MONITOH
T. TRANSFORMER-ELECTRIC HEAT i RCUTT BRKR-COND FAN MOTOR 2 O a’*EREéJ!E?A? CDMP :
LIS DELAY-COMPRESSOR 2 [30 SEC SWITCH-FREEZESTAT, COMP 2
LENNOX?...... . VIRING DIAGHAM\ 3/01 T FEATER COMPOLSCOR T S TTCHHAERTAT S
HEATING-ELECTRIC 8 S— T U oy B i ——
?,‘ ég ’EES; COMPRESSOR 1 ————————— LINE VOLTAGE FIELD INSTALLED
— - - — -1 COl CTOR-Ct P?ESSDR 2
ECHI6-135-50-1,2-Y = o LENNOXS..... .. VIRING DIAGRAY] 7752
= dHEF TINNG SECTI%N / 4 N RELAY-LOW AVBIENT KIT COOLING UNITS-PACKAGED
upersedes Forn No gv Form Noy 118, -1 |RELAY-LOW AMBIENT KIT,CONP 2
,31BW 529,231W 128.-1 |RELAY-LOW AMBIENT KIT.BYPASS
Lithe US.A A [UG-UNIT, HEAT CHA16-1603-3,4,5-Y,G,J,M
35 PLUG-TES 0L
° SV TPCHAL T L0V COVPRESSOR T COOLING SECTION B2
/COMPRESSOR MONITOR Supersedes Form No. New Form No
23 SWITCH-LIMIT,HI PRESS COMP T 529 \22W ‘ 529,431W
© 1992 Lennox Industries Inc Litho U.S.A.
Operation Sequence: A4 Section and B2 Sections 4- When K15-1 closes, heating elements HE1 are energized. All elements are arranged in a “Del-
(50kW 208/230V electric heat wired to CHA16-1603) ta” configuration for 208/230V operation.
1- Control voltage in this heater is supplied by a separate transformer T2 which is powered atall ~ 5- DL2 closes 30 seconds later to energize contactor K16.
times. 6- When K16-1 closes heating elements HE2 are energized.
2- 1st stage heating demand closes W1. W1 energizes relay K9. 7- Additional heating demand W2 passes through K9-2 to energize relay K19. .
3- When K9-1 switches, indoor blower contactor K3 is energized. The indoor blower is pow- 8- When K19-1 swﬂchgs, time delay DL4 is energized. DL4 closes 30 seconds later to energize
ered (and optional economizer opens to minimum position when K3-2 contacts close). contactor K17 and time delay DL5. )
When K9-2 closes, second stage heat is enabled. When K9-3 closes, control voltage ~ 9- When K17-1 closes heating elements HE3 are energized, )
passes through primary limit S15 to energize contactor K15 and time delay DL2. 10- DLS closes after 30 seconds to energize contactor K18 is energized.

11- When K18-1 closes, heating elements HE4 are energized.
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Ab5 diagr am with B2 diagr Al ECH16-82/95/135/160 10kW & 15kW 460V & 575V Sequence

24V POWER
DESTGNATION  voLTace
Y 208-230/60/3
5 160/60/3 |
C) Q s
5 8 Ia K3-2 4 ~
a Tl = 6 @ ECONOMIZER
460V OR 575
TRANSFORIIER
NITS BLOWER(6)
HEAT 1 (W1]
I HEAT 2(W2)
2] P35
= o U35 H®
= TS[CI[c| ELECTRIC HEAT = oI5 Fe
souo | ||| LI oTiGe SE A E—
| oY Fl
! cooL 2(yz
J2 ELECTRIC HEAT CONTROL BOX a‘ wiT DISCONNECT ALL POWER r2)
P2 [ 8l A\ BEFORE SERVICING cooL 1(v1)
tirfo obnd_Fe P (2 PONER £53[¢~
TB2 L |z SUPPLY N
— oT—Ta | O n
L2 o FOR MAXIMUM FUSE SIZE AND MINIMUM % USED ON "M" VOLTAGE UNITS ONLY
CIRCULT MIPAGITY RATING, REFER NOTE-FOR USE Wik COPPER CONDUCTORS
S Brvral | R ) g AR 2 EhLT e Dt LG
UNIT T0 FUSED DISCONNECT SWITCH FIELD 38
WNIT e Lo TerED Ao NG AL eED Cha 2 AU DO RRLRSERT PHBPECT ol Grze
TERWINAL STRIP COPPER CONDUCTORS ONLY = /A\ CONNECTIONS FOR REMOTE WMOUNTED
= SMOKE DETECTOR A|7, MAX LOAD

0.1VA 24VAC CLASS 11
A USED ON "Y™ VOLTAGE UNIT ONLY
A REMOVE WHEN LOW AMBIENT IS USED

@ LOW_AMBIENT KIT USING SIl & 5B4
SWITCHES ON BOTH COMPRESSORS

24V_COMMON
= DENOTES OPTIONAL COMPONENTS
F4 1
LI =
2 = [
L3 = ééé IF ANY WIRE IN THIS
)_ | APPLIANCE IS REPLACED,
Y| WITH IR OF LIKE 817
[IFs [JFs [Irs O~ RATING AND INSULATION '
Qs Qoo @ 850, | HERS: o o,
KI15-1 KI15-1 KI5-1 CAN CAUSE INJURY
6 U DEATH. T MUST B
HR2 GROUNDED IN ACCORDANCE
WITH NATIONA
LOCAL CODES
520 520 DESCRIPTION
KEY COMPONENT
N ROttt TESCRFT O
KEY o LRMCHM%%NENT g f Fg? ?Eg -
F FUSE-FL ECTRIC HEAT 4 ITOR-Ci ENSER FAN |
F4 FUSE-UNIT 5 TOR-C ENSER FAN 2
P e e
N 9, -1 RELAY-HEAT BL CIRCUIT BRKR-COND FAN MOTOR I VERD AD,SE"E@E&S%T}JAONNOR
e L R
15Kw 20 SWITCH-LIMIT.SECONDARY ELECT HT Fi FUSE-TRANSFORMER T TCHEES%AT‘AT e
HRI HEATER-COMPRESSOR |
+ USED ON -95 UNITS ONLY HR2 HEATER-COMPRESSOR 2 [SWITCH-LOW PRESS,LOW AMB KIT,COMP 2
® J?5 jﬁ E ?EéT C,AT TRANSFORMER-CONTROL
LENNDOX 7iscicies 1. WIRING DIAGRAN | 3/81 > AL ToR COWPRESSOR | ———————— L INE VOLTAGE FIELD INSTALLED
-1
HEATING-ELECTRIC LENNOX.S...o.c: . WIRING DIAGRAN [7/92
ECH16-82/95-10, 15-1-G, J E ANBIE COOLING UNTTS-PACKAGED
ECHI6-155-15-1,2-6, J e i e
HEATING SECTION AS Z LUG-UNLT. HEAT CHA16-1603-3,4,5-Y,6,J,M
Supersedes Form New Form No. jgg E[Ug:yyim ET;L
8 3‘7W 529,232W 3 SWITCH-LINTT, LOV CONPRESSOR T COOLING SECTION B2
Litho U.5.A. /COMPRESSOR MONITOR Supersedes For B New Form Na.
5t SWITCH-LINIT,HI PRESS COMP T 529 \22W 529,431W
©1992 Lennox Industries Inc Litho U.S.A.
Operation Sequence: A5 Section and B2 Sections ranged in a “Wye” configuration for 460V or 575V operation.
(10/15kW 460 or 575V electric heat wired to CHA16-1603) 3- When K9-1 switches, indoor blower contactor K3 is energized.
1- 1st stage heating demand closes W1. W1 passes through primary limits S15 to energize contac-  4- When K3 is energized, the indoor blower is powered (and optional economizer opens to mini-
tor K15 and relay K9. K15-1 contacts close and K9-1 switches. mum position when K3-2 contacts close).

2- When K15-1 closes, heating heating elements HE1 are energized. The elements are ar-  5- Additional heating demand W2 is not used.
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A6 diagram with B2 diagram &355525155050 20kW & 30k 460V & 575V

24V POWER
AN
<2 A 1o DESIGNATION  VOLTAGE
" e Ak Y 208-250/60/3
~ G 460/60/3
g e) O O EE A
& 8 ITA K3-2 u -
T - = 6 @ ECONOMIZER
460V OR 575 o
TRANSFORMER O) \Eaa-sz0v
\ BLOWER (G)
HEAT 1 (W1]
I HEAT 2(W2)
P35
e U3 HO
P66
3 /A LIS .
g% [ cooL 2(v2)
Qe T DISCONNECT ALL POWER
E BEFORE SERVICING cooL 1 (Y1)
==[c=[c=| ELECTRIC HEAT e ‘ 3
= 3
- N
GROUND L3 LI LINE VOLTAGE /\ USED ON "M" VOLTAGE UNITS ONLY

Q TERMINAL STRIP

é NOTE-FOR USE WITH COPPER CONDUCTORS
ONLY. REFER TO UNIT RATING PLATE
FOR MINIMUM CIRCUIT AMPACITY AND
MAXIMUM OVERCURRENT PROTECTION SIZE

& CONNECTIONS FOR REMOTE MOUNTED
SMOKE DETECTOR Al7, MAX LOAD
0. IVA 24VAC CLASS 11

A USED ON "Y" VOLTAGE UNIT ONLY

L
POVER
5 sUeRLY
FOR MAXIMUM FUSE SIZE AND MINIWUM

CIRCUIT AMPACITY RATING, REFER
TO UNIT NAMEPLATE.

BLACK -COM

WIT ;8RE%gEEDD/{agO'FHE%LEE/%}TCUSEIELD /A\ REMOVE WHEN LOW AMBIENT IS USED
TERMINAL STRIP COPPER CONDUCTORS ONLY A\ LOW ANBIENT KIT USING S11 & S84
SWITCHES ON BOTH COMPRESSORS
24V _COMMON
I = DENQOTES OPTIONAL COMPONENTS
LI =
L2 E T
L = éé IF ANY WIRE IN THIS
@ )_ | APPLIANCE 1S REPLACED,
& | 4o e
| RATING AND INSULATION
®®® THICKNESS
- - Q WARNING-
(e} e} ELECTRIC SHOCK HAZARD,
6— CAN CAUSE INJURY OR
DEATH. UNIT MUST BE
Nt/ Bl S
DESCRIPTION
LOCAL CODES
%Y us,—ELECTR%gMEgE$NT DESCRIPTION
520 i L BNENT £ ECTATC FEAT T )
E - DESCRIPTION
HE2 ELEMENT-ELECTRIC HEAT 2 CONPRESSOR | Y OMPONENT
J2 JACK-ELECTRIC HEAT -LIMIT,HI PRESS COMP 2
K9, -1 RELAY-HEAT -
KI5, -1 |CONTACTOR-ELECTRIC HEAT | -L0SS OF CHARGE.COMP |
515 SWITCH-LIMIT,PRIMARY ELECT HT -L059 OF CHATGE LU S
520 SWITCH-LIMIT,SECONDARY ELECT HT /COMPRESSOR MONITOR
n 542 ERLOAD-BLOWER MOTOR
HE2 USED ON -95 UNITS ONLY 40 [S TCH-FREEZESTAT, COMP T
S50 S TCH-FREEZESTAT, COMP 2
I5kW I5Kw LENNOX........ .  WIRING DIAGRAN| 5/3) v oo o 7t SUITCH-TIRESTAT
HEA EH—COMPFESSOR 2 N
HEATING-ELECTRIC Sillimaian e
-TEST 0L
ECH|6-82/95-20 , 30-1 ,GY J ﬁg¥ ;,EgMEEEggg; ‘2 e | INE VOLTAGE FIELD INSTALLED
ECHI6-135-20,30-1,2-G, J ACTOR-LOvER LENNDX oo e WIRING DINGRAM] 7792
s ST STCTION A6 Y-LOV NILTENT KT COOLING UNITS PACKAGED
ELAY-LOW AMBIENT KIT,COMP 2
528, 518W 529,233W ELAY_LOV_AMBIENT KIT.BYPASS
Litho U.S.A. P LUG-UNIT, HEAT CHA16-1603-3,4,5-Y,G,J,M
LUG-TES 0L
PLUG-NOVAR ETM
53 SWITCH- LIMIT LOW COMPRESSOR 1 COOLING SECTION B2
OMPRESSDH MONITOR Supersedes Form No. New Form N
St SWITCH-LIMIT,HI PRESS CONP I 529, 122w ‘ 529,431W
© 1992 Lannox Industrios Inc Litho U.S.A.
Operation Sequence: A6 Section and B2 Sections ranged in a “Wye” configuration for 460V or 575V operation.
(20/30kW 460V or 575V electric heat wired to CHA16-1603) 3- When K9-1 switches, indoor blower contactor K3 is energized.
1- 1st stage heating demand closes W1. W1 passes through primary limits S15 to energize contac-  4- When K3 is energized, the indoor blower is powered (and optional economizer opens to mini-
tor K15 and relay K9. K15-1 contacts close and K9-1 switch. mum position when K3-2 contacts close).

2- When K15-1 closes, heating elements HE1 and HE2 are both energized. The elements are ar-  5- Additional heating demand W2 is not used.
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A7dia gram with B2 diagr all ECH16-82/95/135/160 40kW 460V & 575V Operating Sequence

24V POWER
DESIGNATION| VOLTAGE
‘ Y 208-230/60/3
G
J 575/60/3
M 380-420/50/3]

460V OR 575
TRANSFORMER

@ 9
308 R
a Tl = 6A K 2@ ECONOMIZER
N

BLOWER(G)
HEAT 1(W1)
| HEAT 2(Ww2)
P35
e 3B H .
3 /A LIS —1
250 [
Sl cooL 2(v2)
RN A | EREEET
a2
gz ‘ s s3 A CooL 1(Y1)
= ELECTRIC HEAT 3
GROUND %SEIKAL e /\ USED ON "M" VOLTAGE UNITS ONLY
IB ELECTRIC HEAT CONTROL BOX /2\ NOTE-FOR_USE WITH COPPER CONDUCTORS
e — : BT T et
L= O F4 T LZ POWER S MAXIMUM OVERCURRENT PROTECTION SIZE
82 b3 SUPPLY g /A\ CONNECTIONS FOR REWOTE_ MOUNTED
70 O EPTT | |For waxivum Fuse s1zE A wiNTNO B SMOKE DETECTOR ALT, MAX LOAD
CIRCUIT AWPACTTY RATING, REFER = 0. VA 24VAC CLASS 11
13410 o+d  Fe Pt 70 UNIT NAME /A\ USED ON "Y™ VOLTAGE UNIT ONLY
E%g VOL1IGE ;BRE&JSEEDD}@%UE‘%CTLEWITCH FIELD /\ REMOVE WHEN LOW AMBIENT IS USED
TERMINAL STRIP COPPER CONDUCTORS ONLY A\ LOW AVBIENT KIT USING SI1 & S84
SWITCHES ON BOTH COMPRESSORS
g
24V COMMON
e ~———DENOTES OPTIONAL COMPONENTS
LI =
L2 =
L3 = IF ANY WIRE IN THIS
APPLIANCE IS REPLACED,
[T MUST BE REPLACED
Mrs  [JFs WITH WIRE OF LIKE SIZE,
RATING AND INSULATION
Q Q THICKNESS.
K11 KIS K16-1 ? Ki6-1 ELERTATE sHock azaro,
CAN CAUSE INJURY OR
SRONGED TN ACCORDANCE
Loch"cones™
o DESCRIE L e DESCRIPTION
520-1 S20 520 D2 [DELAY-ELECIRIC HEAT(30SEC] KEY e LOUPONENT
F FUSE-ELECTHIC FEAT & COUPRE ) DESCRIPTION
F4 FUSE- B COMPRESSOR 2 REY ] COMPONENT
=l LEMENT -ELECTRIC FEAT | 5 Rt SWITCH-LINIT,HI PRESS COWP 2
HEZ ELEVENT ELECTRIC HEAT 2 B MOTOR=
HES ELCVENT-ELECTRIC HEAT 5 BS MOTOR-
2 JACK-ELECTRIC H 1 CAPACT
9, 1.2 [RELAY HEAT 2 CAPACTT
15, -1 |CONTACTOR-ELECTRIC HEAT | B4 CIRCUIT o hONLTOR
16, -1 |CONTACTOR-ELECTRIC HEAT 2 85 CIRCUIT 1 5 EZESTAT. CONP T
HEI HE3 15 SWITCH-LIMIT,PRIMARY ELECT HT DLIS DE| E EZESTAT, COMP 2
I5KW L5k Iskw 20 SWITCH-LINIT.SECONDARY ELECT HT Fl Fl ESTAT |
R HE I ESTAT 7
HR2 HE, OMI ISWITCH-LOW PRESS,LOW AMB KIT,COMP 2
+ USED ON -95 UNITS ONLY J§5 jﬁ ¥ TRANSFORMER-CONTROL
LENNDE =T SONTACTOR CONPRESSOR T ——— | INE VOLTAGE FIELD INSTALLED
ndustries e WIRING DIAGRAM 2.-1 CONTACTOR-COMPRESSOR 2
A lncustries I 3/91 3 1.2 |CONTACTOR-BLOWER LENNOXS....... ... WIRING DIAGRAM|7/92
HEATING-ELECTRIC 10,-1,2, 3|RELAY-DUTDOOR FAN —
i I CO0L TNG NI T5.-FACKAGED
ECHI6-135-40-1,2-G, J S — U 11 ot — CHA16-1603-3,4,5-Y,6,J,M
P35 PLUG-TEST, COOL
P PLUG NOVAR ETH
Suparsnd}iEFAoInIN@G ‘SECHO@NW er?m No. :ge SWITCH-| %rglmgﬂéggogumi&?gg T COOLING SECTION B2
Supersedes Form No. New Form No.
528, 519W 529 236%0 5T 51 SWITCH-LIMIT,H] PRESS COMP T p529 \22W ‘ 529,43 1W
I © 1882 Lomnox Tndustries Tnc. Lithe U.S.A.
Operation Sequence: A7 Section and B2 Sections DL2 is enabled (circuit is closed to W2).
(40kW 460V or 575V electric heat wired to CHA16-1603) 4- When K3 is energized, the indoor blower is powered (and optional economizer opens to mini-
1- 1st stage heating demand closes W1. W1 passes through primary limits S15 to energize contac- mum position when K3-2 contatcs close). o
tor K15 and relay K9. K15-1 contacts close and K9-1 and K9-2 both switch. 5- Additional heating demand W2 passes through K9-2 to energize time delay DL2.
2- When K15-1 closes, heating elements HE1 are energized. The elements are arranged in a  6- DL2 closes after 30 seconds. Contactor K16 is energized. )
“Wye” configuration for 460V or 575V operation. 7- When K16-1 closes, heating elements HE2 and HE3 are energized.

3- When K9-1 switches, indoor blower contactor K3 is energized. When K9-2 switches, time delay




9/ obed

GROUND

ELECTRIC HEAT CONTROL BOX

ELECTRIC HEAT
LINE VOLTAGE
TERMINAL STRIP

UNIT

LINE VOLTAGE
TERMINAL STRIP

|
\;Lz POWER

L[5 suppLY

FOR MAXIMUM FUSE SIZE AND MINIMUM
CIRCUIT AMPACITY F\‘ATING REFER
TO UNIT NAMEPLAT

TO0 FUSED DISCONNECT SWITCH FIELD
FURNISHED AND IN:

COPPER CONDUCTORS ONLY

A 8 dla gra m wi th B2 dla gra IMN ECH16-82/95/135/160 50kW 460V & 575V Operatmg Sequence

24V POWER

& 0L DESIGNATION oL TAGE
s42 A |
L )ar7 |24 Y 208-230/60/3
< G
S73 =3 g - J 575/60/3
- BN os 8 IA P M [380-420/50/3
& 3 & R
- (6'3 < 6 @ ECONOMIZER
ST+ 2 380-420v
52 Q NIT BLOWER(6G)
Pz
- i HEAT 1(WI)
-2 -2 | HEAT 2(W2)
P35
6 N NPT H
P66
si5 @—< = S z Y/ NENE] >
-4 4y -4 2% [
ny S| cooL 2(Y2)
@ NIl A DISCONNECT ALL POVER
a2 BEFORE SERVICING
~ -5 B¢ s %% ‘ - 550 S3 Al A\ CoOL 1(Y1)
3
2 N

A USED ON "M" VOLTAGE UNITS ONLY

A NOTE-FOR USE WITH COPPER CONDUCTORS
ONLY. REFER TO UNIT RATING PLATE
FOR MINIMUM CIRCUIT AMPACITY AND
MAXIMUM OVERCURRENT PROTECTION SIZE

& CONNECTIONS FOR REMOTE MOUNTED

SMOKE DETECTOR Al7, MAX LOAD
0. 1VA 24VAC CLASS II

/A USED ON "Y" VOLTAGE UNIT ONLY
/A\ REMOVE WHEN LOW AMBIENT IS USED

@ LOW_AMBIENT KIT USING SI1 & S84
SWITCHES ON BOTH COMPRESSORS

BLACK-COM

K128

24V COMMON
=~ DENOTES OPTIONAL COMPONENTS

Operation Sequence: A8 Section and B2 Sections
(50kW 460V or 575V electric heat wired to CHA16-1603)
1- 1st stage heating demand closes W1. W1 passes through primary limits S15 to energize contac-
tor K15 and relay K9. K15-1 contacts close and K9-1 and K9-2 both switch.
2- When K15-1 closes, heating elements HE1 and HE2 are both energized. The elements are ar-
ranged in a “Wye” configuration for 460V or 575V operation.

4-

5-
0-
7-

F4
LI =
L2 = '
L3 = IF_ANY WIRE IN THIS
Q | APPLIANCE IS REPLACED,
7| LT MUST BE REPLACED
WITH WIRE OF LIKE SIZE,
[Fs [rs [IFs @DAD@Y"| RATING AND INSULATION
THICKNESS.
9 9 Q S WARNING-
KI5-1 =KI5-1 =KI5-1 O B2 O\ | ELECTRIC SHOCK HAZARD,
fi CAN CAUSE INJURY OR
HR2 GROUNDED ! IN ACCORDANCE
WITH NATI
DESCRIPTION Lo oooes
KEY COMPONENT DESCRIPTION
L2 ELAY-ELECTAIC HEAT[30SEC] KLY e
520 520 520 ™S20 520 F3 FUSE-ELECTRIC HEAT Bl COMPRESSOR 1 DESCRIPTION
Fi UNIT s SONPRESoR 7 REY | COMPONENT
HE T-E 1 s NOTOR- B S7 _|SVITCH-LINIT,HI PRESS COWP 2
HEZ 2 ST 5
HES 3 Bt IO CONSEISER [ ) g4 [SWITCH-LOSS OF CHARGE.CONP |
HE4 0 1 ; HDTO8 - CONDERSER EAN 2 525 [SWLTCH-L055 OF CHARGE,COMP 2
SACK-ELE R- £ S30 |SWITCH-LINIT,LOW COMPRESSOR 2
2 CAPACITOR-CONDENSER FAN /COMPRESSOR_MONITOR
K9, 1.2 |RELAY-HEAT B4 CIRCULT BRKR-COND FAN MOTOR 1 517 |OVERLOAD-BLOVER MOTOR
KI5, -1 |CONTACTOR-ELECTRIC HEAT | B5 CIRCULT BRKR-COND FAN MOTOR 2 6 oW ICH FREEZESTAT, COWP T
K16.-1 |CONTACTOR-ELECTRIC HEAT 2 DLI5 ELAY-COMPRESSOR 2 [30 SEC] 50 [SWITCH-FREEZESTAT, COMP 2
HE HEZ HE4 si5 SWITCH-LIMIT.PRIMARY ELECT HT Fl FUSE-TRANSFORMER T1 7¢ |SWITCH-FIRESTAT |
5K |5KW LKW kW 520 [SWITCH-LIMIT.SECONDARY ELECT HT HRT HEATER-CONPRESSOR | 75 [SWITCH-FIRESTAT 2
Ei HEATER CONPRESCOR 2 S84 }SWITCH—LOW PRESS, LOW AMB KIT.CONP 2
® ~UNIT, HE| TI__|TRANSFORMER-CONTROL
LENNDOX 1isivi0s 1. WIRING DIAGRAM| 3/9) 55 JACK=TEST . COOL
TG EECTRIC 2 CONTACTOR CONPRESSOR T LINE VOLTAGE FIELD INSTALLED
- 21 CONTACTOR-COMPRESSOR 2
(3,-T.2__|CONTACTOR-ELOWER LENNOX........ e WIRING DIAGRAM|7/02
10, - 1,2, 3|RELAY-OUTDOOR FAN —
_ _50- _ 58, -1 RELAY-LOW AMBIENT KIT COOLING UNITS-PACKAGED
ECHIG-135-50-1,2-6,J 116,-1 |RELAY-LOW AMBIENT KIT,COWP 2
128, -1 |RELAY-LOW AMBIENT KIT.BYPASS
HEATING SECTION AB 7 LUG-UNIT, HEAT CHAIB-1603-3,4,5-Y,6,J,M
Supersedes Form ew Form No. P35 PLUG-TE 0L
8, SZOW 529 235W P66 PLUG-NOVAR ETM
Citho U.S.A. 3 SWITCH-LIMIT,LOW COMPRESSOR T COOLING SECTION B2
/COMPRESSOR_MONITOR Supsreedes Form No. Now Form No-
S& SWITCH-LIMIT,HI PRESS COMP T 529 \22W 529, 431W
1992 Lonnox Industries Tne. Lithe U.5.A.

When K9-1 switches, indoor blower contactor K3 is energized. When K9-2 switches, time delay
DL2 is enabled (circuit is closed to W2).

When K3 is energized, the indoor blower is powered (and optional economizer opens to mini-
mum position when K3-2 contacts close).

Additional heating demand W2 passes through K9-2 to energize time delay DL2.

DL2 closes after 30 seconds. Contactor K16 is energized.

When K16-1 closes, heating elements HE3 and HE4 are energized.
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A15 dia gram with B9 diagr a I ECH16-185 15kW 208/230V Operating Sequence

52 P2 Al = —
5 PPN 24V POWER
HioHHC ps
K49- 1 N J57
— -2 C | A TBI2 P57
All K3-2 Elos—CG<¢0
5 s | | 42 \ ) P25 J25 57 P57 S27
- 183 @ VN | | Ke6-1
GROUND ELECTRIC HEAT Ko-1 J34 NN 6 - ECONOMIZER
LINE VOLTAGE é 4 -4 i 28 UUJ
TERMINAL STRIP
B ELECTRIC HEAT CONTROL BOX ‘ K461 ‘ %E BLOVER()
P2 L. s L= ﬁw OHHC AN S75
Ll =0 o Fa S L2 POWER J INES > < HEAT 1 (W]
82 5 SsuPPLY ; = — £ o
EEPNEE [ - &K 460V, 575V -
- Lt P | oo s <z o T T amaa | | \BEY s e e
, UNITS _
L0 ofFd  F4 P TO UNIT NAMEPLATE. K9 -8 8y 6CS TZ 29 Y0 TBZ‘Z
UNIT TO FUSED DISCONNECT SWITCH FIELD < P36 =00 .m {2>2- Pee
LINE VOLTAGE FURNISHED AND INSTALLED, USE 36 P25 Vo5 |
TERMINAL STRIP COPPER CONDUCTORS ONLY 9 R
—= sz N §' Y cooL 2(Y2)
k-3 o o P4 I8 cooL 1(v1)
- PAILEN G w Fli
— 4333 3|2 [ WARNING-ELECTRIC SHOCK HAZARD, CAN CAUSE
s N INJURY OR DEATH. UNIT MUST BE
2|8 GROUNDED IN ACCORDANCE WITH
& 81 NATIONAL AND LOCAL CODES
N N
N N IF ANY WIRE IN THIS APPLIANCE 15 REPLACED,
3 < -3 530 IT MUST BE REPLACED WITH WIRE OF LIKE
=% e 3 |, SIZE, RATING AND INSULATION THICKNESS.
3
gle S 3 REFER TO UNIT RATING PLATE FOR MINIMUM
R A == CIRCUIT AMPACITY AND MAXINUM OVERCURRENT
882 2 d PROTECTION SIZE
3
DISCONNECT ALL POWER BEFORE SERVICING
ADJUSTABLE HEAT ANTICIPATION
K15 ks K65 T T 1ST STAGE HEAT 0.1 AWP
51 ZND STAGE HEAT 0.4 AVP
= P24 @
E 2 pas ~————— DENQTES OPTIONAL COMPONENTS
< Jes T
2 \f N J2s 24V _COMMON
2 ‘ELLow /N ¥,6,4 VOLTAGE UNITS REUOVE JACK Sk WHEN ELECTRIC HEAT Lo AIBIENT KIT LSING ——
EY COMPONENT
A\ OPTIONAL EXHAUST FAN, PEDIS /5\ CONNECTIONS FOR REMOTE MOUNTED SWOKE DETECTOR ALL THREE COMPRESSORS |p “PEDIB
N C11 /A M VOLTAGE UNITS ONLY Al7, MAX LOAD 0. IVA 24VAC CLASS II 5  EXHAUST FANPEDTG
= P. “SPI1 (OPTIONAL]
_12 -12 Pz -TEST, COOL
83 P “FILTER SWITCH
2 _ P66 “NOVAR_ETM
—u = ! 4 S35 CH-LIMIT, LOW COMP 1
7z J24 P24 /COMPRESS0R_MONITOR
—1d = 1 TCH-LIMIT,HL PREGS COWP
— < Tio TCH-LLMIT,HL PRESS COMP
—3 = 575v ONLY TCH-LOW PRESS.LOW_AMBIEN
7Q CH-L0SS5 OF CHARGE COMP
s e s L RED _ WHITE CH-L0S5 DF[[HARGE COMP
= H-FILTER [OPTIONAL
DESCRIPTION H-LINIT,HL PRESS COWP 3
Q Q Q KEY COVPONENT -L055 OF CHARGE COMP 3
51 - - 2 Tuse-fransiorner, 12 Bl EXHAUST FAN. VERCURY
KIS-1 KIS-1 E. fuse-eleciric heat -OVERLOAD, RELAY
6 i fuse-unit gl REEZESTAT COMP |
HET element-electric heat | REEZESTAT COMP 2
2 jack-electric ht EY DE LHCLE’})F}EJNNENT REEZEGTAT COMP 3
“13 [relay-heat TRESTAT
S20 S20 5 -1 lcontactor-slect hi I DESCRIPTION Jet CK-EXHAUST FAN, PEOT6
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Operation Sequence: A15 Section and B9 Sections (15kW 208/230V electric heat wired 4-
to CHA16-1853) 5-

1- 1st stage heating demand closes W1. W1 energizes pilot relay K77. K77-1 closes.

2-  When K77-1 closes, heating pilot relay K9 is energized. K9-1 switches and K9-3 closes. 6-

3-  When K9-1 switches, indoor blower contactor K3 is energized (and optional power exhaust fan ~ 7-

relay K65 is enabled when K3-2 contacts close).

When K9-3 closes, electric heat contactor K15 is energized. K15-1 closes.

When K15-1 closes, the heating elements are energized. The elements are arranged in a
“Delta” configuration for 208/230V operation.
Additional heating demand W2 energizes pilot relay K49. K49-1 closes.

When K49-1 closes, nothing happens; ECH16-185-15Y is a single stage electric heater.
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A16 diagram with B9 diagram gcri16-1s5/255/275/300 30kw 208/230V Operating Sequence
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520 switch—linit secondar . ETOR Lo PAL o T CONDUCTORS ONLY [T82 [TERMINAL STRIP-UNIT
T2 tronsformer—electric heal i he IR GourRESon | [TB 12| TERMINAL STRIP-SP 1 (OPTIONAL
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Operation Sequence: A16 Section and B9 Sections

1-
2-

3-
4-

(30kW 208/230V electric heat wired to CHA16-1853)
1st stage heating demand closes W1. W1 energizes pilot relay K77. K77-1 closes. 6-
When K77-1 closes, heating pilot relay K9 is energized. K9-1 switches and K9-3 closes.  7-
K9-2 closes to enable K19.

When K9-1 switches, indoor blower contactor K3 is energized (and optional power ex- 8-
haust fan relay K65 is enabled when K3-2 contacts close).

When K9-3 closes, electric heat contactor K15 is energized. K15-1 closes.

9-

When K15-1 closes, heating elements HE1 are energized. All elements are arranged in a
“Delta” configuration for 208/230V operation.

Additional heating demand W2 energizes pilot relay K49. K49-1 closes.

When K49-1 closes, pilot relay K19 is energized. K19-1 closes and DL2 is energized. After 30
seconds DL2 closes.

When DL2 closes, contactor K16 is energized. K16-1 closes.

When K16-1 closes, heating elements HE2 are energized.




6/, abed

A17 diagram

with B9 diagram

ECH16-185/255/275/300 45kW 208/230V Operating Sequence
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3 g PROTELTION S12E
a)
DISCONNECT ALL POVER BEFORE SERVICING
ADJUSTABLE HEAT ANTICIPATION
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Operation Sequence: A17 Section and B9 Sections
(45kW 208/230V electric heat wired to CHA16-1853)

1-
2-

3-

4-
5-

1st stage heating demand closes W1. W1 energizes pilot relay K77. K77-1 closes.
When K77-1 closes, heating pilot relay K9 is energized. K9-1 switches and K9-3 closes.

K9-2 closes to enable K19.

When K9-1 switches, indoor blower contactor K3 is energized (and optional power exhaust

fan relay K65 is enabled when K3-2 contacts close).
When K9-3 closes, electric heat contactor K15 is energized. K15-1 closes.

When K15-1 closes, heating elements HE1 are energized. All elements are arranged in a

“Delta” configuration for 208/230V operation.

6-
7-

8-
9-

10-
11-

Additional heating demand W2 energizes pilot relay K49. K49-1 closes.

When K49-1 closes, pilot relay K19 is energized. K19-1 closes and DL2 is energized. After 30
seconds, DL2 closes.
When DL2 closes, contactor K16 and time delay DL4 are both energized. K16-1 closes and
DL4 begins counting.
When K16-1 closes, heating elements HE2 are energized.
When DL4 closes, contactor K17 is energized.

When K17-1 closes, heating element HES3 is energized.
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A18 diagram with B9 diagram gcyi6.185/255/275/300 60kw 208/230V Operating Sequence
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51 switch-limit.primary,elect hi /N ¥.6,J VOLTAGE UNITS REMOVE JACK J34 WHEN ELECTRIC HEAT A\ LOW AVBIENT KIT USING FSCRIPTION
> feltolan secenfary olect B A wriow st o, ei6 || s el e e e T e S oeTEcTon AL THREE COMRESAORS e ——
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Operation Sequence: A18 Section and B9 Sections 6- When DL2 closes, contactor K16 is energized.
(60kW 208/230V electric heat wired to CHA16-1853) 7-  When K16 is energized, heating elements HE2 are energized.
1- 1st stage heating demand closes W1. W1 energizes pilot relay K77. K77-1 closes. 8- Additional heating demand W2 energizes pilot relay K49. K49-1 closes.
2-  When K77-1 closes, heating pilot relay K9 is energized. K9-1 switches and K9-3 closes. 9- When K49-1 closes, pilot relay K19 is energized. K19-1 closes and DL4 is energized. After 30
K9-2 closes to enable K19. seconds, DL4 closes.
3-  When K9-1 switches, indoor blower contactor K3 is energized (and optional power exhaust ~ 10- When DL4 closes, contactor K17 and time delay DL5 are both energized. K17-1 closes and
fan relay K65 is enabled when K3-2 contacts close). DL5 begins counting. After 30 seconds, DL5 closes.
4-  When K9-3 closes, electric heat contactor K15 and time delay DL2 are both energized.  11- When K17-1 closes, heating elements HE3 are energized.
K15-1 closes and DL2 begins timing. After 30 seconds, DL2 closes. 12- When DL5 closes, contactor K18 is energized.

5-  When K15-1 closes, heating elements HE1 are energized. All elements are arranged ina 13- When K18-1 closes, heating element HE4 is energized.
“Delta” configuration for 208/230V operation.
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A19 diagram with B9 diagram Ect16-185/255/275/300 75kW 208/230V Operating Sequence
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7 1 MPF’ESSDR U0
—3 = ‘ T L [
,ﬂ‘ L [T H] PPESS CEIM
—s = é Q@é PRESS, LOW_AMBIENT
oF
*
i BI3 i

DESCRIPTION
JACK-EXHAUST FAN, PEDTE
[JACK-SP1 [

[JACK

JACK-ND HEAT, CHK
JACK=TEST, CODL. N
ACK-FILTER SWITCH |

CTOR-CONPRESSOR 1| CONDUCTORS ONLY
CTOR-COMPRESSOR 2 |

GROUND N

TOR-COND_FAN ]
e R s ey
Y-CURRENT SENSING[OPT] |
CAY-NO_HEAT(OPTLONAL LINE VOLTACE o LENNOX %v1ec . WIRING DIAGRAN | 2793
~BLOWER POWER SUPPLY. -
COMBINATION-PACKAGED/ROOFTOP

LETTER G6CS16-1853-1,2,3-Y,G,J

BI1 [MOTOR-EXHAUST FAN 2
15KW 15KW :

® IMPRESSOR_3
LENNDX i e, VIRING DLAGRAN] 7750 EACTTO-EXST T T
HEATING UNITS-ELECTRIC

“HEAT 2
~LOW_ANBIENT KIT
“EXHAUST FAN

ECHI16-275/300-75-1Y 1 oo — SeSovTIon voirace CHAI6-1853-1,2,3-Y,6,J,M
-ELECTRIC FEAT-SECTION AT5 iR e B ——— G ECTIO S
528 753%0 - [Pz [PLUG-HEAT M 380-420/50/3 o ?9, EOPW _ 529 7555‘\{(“ __
Operation Sequence: A19 Section and B9 Sections 7- When K16 is energized, heating elements HE2 are energized.
(75kW 208/230V electric heat wired to CHA16-1853) 8- Additional heating demand W2 energizes pilot relay K49. K49-1 closes.
1-  1st stage heating demand closes W1. W1 energizes pilot relay K77. K77-1 closes. 9-  When K49-1 closes, pilot relay K19 is energized. K19-1 closes and DL4 is energized. After 30
2-  When K77-1 closes, heating pilot relay K9 is energized. K9-1 switches and K9-3 closes. seconds, DL4 closes.
K9-2 close to enable K19. 10- When DL4 closes, contactor K17 and time delay DL5 are both energized. K17-1 closes and
3-  When K9-1 switches, indoor blower contactor K3 is energized (and optional power exhaust DL5 begins counting. After 30 seconds, DL5 closes.
fan relay K65 is enabled when K3-2 cotacts close). 11- When K17-1 closes, heating elements HE3 are energized.
4-  When K9-3 closes, electric heat contactor K15 and time delay DL2 are both energized.  12- When DL5 closes, contactor K18 and time delay DL18 are both energized. K18-1 closes
K15-1 closes and DL2 begins timing. After 30 seconds, DL2 closes. and DL18 begins counting. After 30 seconds, DL18 closes.
5-  When K15-1 closes, heating elements HE1 are energized. All elements are arrangedina 13- When K18-1 closes, heating element HE4 is energized.
“Delta” configuration for 208/230V operation. 14- When DL18 closes, contactor K75 is energized.

6- When DL2 closes, contactor K16 is energized. 15- When K75-1 closes, heating elements HE5 are energized.
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A20 diagram with B9 diagram

ECH16-185 15kW 460V & 575V Operating Sequence

52 N
o 2 A‘(‘ k77T |
LoHrer T 24V POWER
83 Kag- 1 N J57
= ELECTRIC HEAT -2, % ‘ TBI2 P57
g8 e 4 ek Pe—ed
2 ELECTRIC HEAT CONTROL BOX @ -6 A o | ‘ 542 \ @ P25 zs ys7 P57 S27
P L Ly e —= K66- |
L o © Fe bt I3 POWER Ko-1 ” [ S35 ECONOMIZER
T82_ 3 SUPPLY 7 = 38
L2 T FOR MAXIMUM FUSE SIZE AND MINIMUM | K46- | | Se (s)
CIACUIT AMPACITY RATING, REFER -5 5., 5 i 375 BLOWER(6
B0 o d  fe P TO UNIT NAMEPLATE. H@* V) <12} | WEAT 1 (W1)
UNTT — TO FUSED DISCONNECT SWITCH FIELD ‘o 8 _ NY £ m
LINE VOLTAGE FURNISHED AND INSTALLED, USE - 7
TERMINAL STRIP COPPER CONDUCTORS ONLY < &G 1330 gggh%w - 3 KZE | HEAT 2(W2)
425 P25 L K29 UNITS = 55 oLe
-8 8 6cs TB\Z
{0 P36 OO @ >2} P68
36 i e—
K9-3 -9 -9 J24 W cooL 2(v2)
e ‘ el
B 3
H® -10 10 Pas (8 cooL 1(v1)
—¢ PAILED G 3| u Fi
3373 Sl g il VARNING-ELECTRIC SHOCK HAZARD, CAN CAUSE
63 sis R R DEATH. UNIT MUST BE
2|8 SHOUNDED IR ACCORDANCE ETH
3 & , NATIONAL AND LOCAL CODES
>
a 3 5 & IF ANY_WIRE IN THIS APPLIANCE IS REPLACED,
= L =< - 539 IT_MUST BE REPLACED WITH WIRE OF LIKE
. SIZE, RATING AND INSULATION THICKNESS.
3
8| . N REFER TO UNIT RATING PLATE FOR MINIMUM
SR A 5 3 CIRCUIT AMPACITY AND MAXIMUM OVERCURRENT
S| e <z PROTECTION SIZE
g s 24y Kis 3
oz DISCONNECT ALL POWER BEFORE SERVICING
I G (65 ADJUSTABLE HEAT ANTICIPATION
IST STAGE HEAT .
ZND STAGE HEAT 814 hip
- b rot o
5 \f Jou . ¥ DENOTES OPTIONAL COMPONENTS
2 ‘ELLow 24V_COMMON
/N ¥,6,J VOLTAGE UNITS REMOVE JACK J34 WHEN ELECTRIC HEAT LOW AMBIENT KIT USING DESCRIPTION
OPTIONAL EXHAUST FAN, PEDIG IS USED (CHA UNITS ONLY) PRESSURE SWITCHES ON - I¢E COMPONENT
: /A\ CONNECTIONS FOR REMOTE MOUNTED SWOKE DETECTOR ALL THREE COMPRESSORS |55 {FLUG-PERTS
i o M VOLTAGE UNITS ONLY A17, MAX LOAD O.IVA 24VAC CLASS 11 P24 IPLUG EXHAUST FAN.PEDIS
25 [PLUG-SP 11 (OPTIONAL]
P35 [PL
-12 Sz 36 |PLUG-TEST, COOL
83 = 57 [PLUG-FILTER SWITCH
! = = — 56 |PLUG-NOVAR ETM
Z : = ! G T e e
O i
—id 7 G i = ‘ Jat P24 LIMIT.HI PRESS COMP 1
—3 = — LIMIT,HI PRESS C
— 5& TIo
Q@é Fis T E 575V ONLY
; RED  WHITE
- o e
s (frrs s DESCRIPTION i 9
Q 9 9 EY COMPONENT CHARGE COMP 3
51 51 51 7 Tuse-Transformer 1. 1t LHIRGE
- - - 3 fuse-eleciric heat RELAY
6 fuse-unit HRI AT COMP_ T
HE | element-electric heat | AT COMP 2
H jack-electric ht T DE! WclgM‘Plg”jEm COMP 3
520 520 ig‘Sj‘s confactorelecl hi | DESCAIPTION J24 CK-EXHAUST FAN, PEDT6 v I
S5 switch-|iniF primary elect ht (CHA] OMPONENT g2 S TCH-LOW_PRESS, LOV_ANB KIT.COWP 2
520 switch—| mit,secondary,elect hi ] NS CKNO TEAT IR [TCH-LOW _PRESS, LOW_AMB KIT,COMP 3|
S63 switch-Iimit,primary elect ht (CHP) SOR T 36 o oL SFORMER-CONTROL.
2 transformer-electric ht B TER SHITCH 52 NOTE:USE COPPER i SFORMER-EXHAUST FAN
[B3 ferminal strip-electric heat 3 =) OR_COVPRESSOR T CONDUCTORS ONLY i INAL STRIP-UNIT
F = 5 —3 ITB 12/ TERWINAL GTRIP-SP | (OPTIONAL]
N AN 2 2 B — E] GROUND N [TB13[TERMINAL STRIP-POWER DISTB
ST FAN T 0, - R-COND_FAN - ‘\}_@ 2
HE I ST FAN 2 4,- ~COMPRESSOR ? ; — 1
® 28~ RENT_SENGING (0PT L=
15KW LENNOX rtvics . WIRING DIAGRAM| 0/30 APACITOR-EXHAUST FAN T 25~ HEAT[OPTIONAL) VORI LENNOXS...... .. WIRING DIAGRAN| z/e3
APACTTOR-EXHAUST FAN 2 6.~ LOWER
HEATING UNITS-ELECTRIC DL6 |DELAY-READOUT KIT e EAT 2 PONER SUPPLY COMBINATION-PACKAGED/ROOF TOP
ELA RESSOR Z (30 SEC]| [KBB.- W ANBIENT KIT
ECHIB-185-15-16, 1J, IM CRIER TI 2= DT e LETTER 6CS16-1853-1,2,3-Y,6,J
1y T 56 STAGE 1. COOL
E-TRANSFORWER T10 67.- “STAGE 2, C00L DESIGNATION | VOLTAGE CHAI6-1853-1,2,3-Y,G,J,M
ER-COMPRESSOR | 77, - HEAT 1 =
SUVE%,EETFRIC HEAT- SECHQ,NM 620 ER-COMPRESSOR 2 118, -1 _|RECAY-LOW AMBIENT KIT,COMP Z ? é§2§§8§§ . ACOFOLING SECTION FB9 .
538 Toei ER_COPRESSOR 3 LOW ANBIENT KIT,COWP 5 4 . B3E EGo ‘ 529 s
Litho U.S.A © 1955 Lomnox Tndustries Ine. Litho U.S.A.

Operation Sequence: A20 Section and B9 Sections

(15kW 460V or 575V electric heat wired to CHA16-1853)
No-heat relay K29 is not used in this application and is omitted. Since this circuit remains 6-
open, primary limit S63 remains unused.
1st stage heating demand closes W1. W1 energizes pilot relay K77. K77-1 closes. 7-
When K77-1 closes, heating pilot relay K9 is energized. K9-1 switches and K9-3 closes. 8-
When K9-1 switches, indoor blower contactor K3 is energized (and optional power exhaust

1-

2-
3-
4-

5-

fan relay K65 is enabled when K3-2 contacts close).

When K9-3 closes, electric heat contactor K15 is energized. K15-1 closes.

When K15-1 closes, the heating elements are energized. The elements are arranged in a
“Wye” configuration for 460V or 575V operation.

Additional heating demand W2 energizes pilot relay K49. K49-1 closes.

When K49-1 closes, nothing happens; ECH16-185-15G, J, M is a single stage electric
heater.
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A21 diagram with B9 diagram ECH16-185/255/275/300 30kW 460V & 575V Sequence

| 77T
" -l [ o) 24V _POWER
2l I T
. el D g
= ELECTRIC HEAT — %’ A S A pa7
GROUND LINE VOL A e K3-2 EFos—<@é0
ST & . ‘ ‘ 542 o5 25 J53 P57 S27
2 ELECTRIC HEAT CONTROL BOX @—< A < s I
P <z
L —fo of+ Fe ptH LZ POWER ko-1 P A | ‘ S5 ECONOMIZER
&)—( B8 =
gl 1n 5 SUPPLY | | 8
: B R | s e i am e b Lses gt | | 2318 nesic)
Ls—to ofHd  F4 PH TO UNIT NAMEPLATE 2 N b < HEAT 1 (W1)
e ?BRZ?SEEDDE\SBO%?ZLE%WDSEIELD Ko -7 P ® o
LINE VoL . T 4
TERMINAL STRIP COPPER CONDUCTORS ONLY < J33-1 57 @ KZE | HEAT 2(W2)
. 25 P25 ZK29 = T8Iz KSS-1 DLG 812
= 8
&Ko P36 OO Oz HZ% Pes
436 —
-8 -9 J24 =9 u cooL 2(Y2)
Ke-3 < &< ss-2 ! oot g 3
@@ o caoL (Y1)
— &@33 3 aly [
3|9 WARNING-ELECTRIC SHOCK HAZARD, CAN CAUSE
63 sis alE TH. UNIT MUST BE
1 w| o BRDUNDED ]N ACCORDANCE WITH
= NATIONAL AND LOCAL CODES
5 = TBI2
# |::| F2 -3 ~ IF ANY WIRE IN THIS APPLIANCE IS REPLACED,
L =3 539 IT_MUST BE REPLACED WITH WIRE OF LIKE
= [, SIZE, RATING AND INSULATION THICKNESS
o ZlT2 S B REFER TO UNIT RATING PLATE FOR MINIMUM
ol B A 5 3 CIRCUIT AMPACITY AND MAXIMUM OVERCURRENT
N S FROTECTION SIZE
S & 24y K15 @
i02 DISCONNECT ALL POVER BEFORE SERVICING
< 3 ADJUSTABLE HEAT ANT]C[PAT]ON
N < ks K65 IST STAGE
2ND STAGE HEAT D 4 AMP
= P24 o
< 2 ~=—— DENDTES OPTIONAL COMPONENTS
3 J24 G
& YELLOW b s 24V_COMMON
¥,6,J VOLTAGE UNITS REMOVE JACK J34 WHEN ELECTRIC HEAT
% OPTIONAL EXHAUST FAN, PEDIG IS USED (EHA UNITS ONLY) FRESSURE SyTTEES O E e N
' /A\ CONNECTIONS FOR REMOTE MOUNTED SMOKE DETECTOR  ALL THREE COMPRESSORS |pig|srUs-PEDIG
i C11 /A W VOLTAGE UNITS ONLY K17, WAX LDAD 0.1VA 24VAC CLASS 11 524 oL 0o ExtAUST FANPEOTS
P25 |PLUG-SP [ (OPTIONAL)
P33 |PLI
-2 -12 P36 [PLUG-TEST, COOL
P57 ~F ILTER SWITCH
S — PE5 PLUS-NOVAR. £
2 - = ‘ =IO 0, e
= & Jak bt 5% [SWITCA-LINLT,HI PRESS COWP
& C TI0 LT ESS COMP
575V ONLY W_ANBIEN
B2 1813 HARGE_COliP
RED  WHITE HARGE CONF
DESCRIPTION FN PTIONAL ]
KEY COMPONENT RESS COMP 3
F fuse-transformer, T. F CHARGE COMP 3
. fuse-electiric heat FAN, MERCURY
F4 fuseunit SV ITCH-GVERLOAD, RFLAY
HE| element-electric heat | S H-FREEZESTAT COMP |
HEZ element-electric heat 2 TCH-FREEZESTAT COP 2
J ack-eleciric hi YEY e e TTCH-FREEZESTAT COMP 3
KI8.-_Jjcontaciorelect hi | BESCRIPTION ot CK-EXHAUST FAN, PEDT6 CH-CIRESTAL |
K3, =15 jrelay-heat REY COMPONENT 25 CK=SP T WITCH-FIRESTA
g switch-limit primary.elect ht [CHA] AT [PANEL-RELAY 33 C €10 PRESS LoV 0B IT OV 2
s20 520 itch—limit ndary, el T7 [ [SEE NOTE &1 (T34 CK-NG FEAT. CHA W[ cw LOW_PRESS LOW AMB_KIT,COMP_3
S63 switch-limit,primary elect ht [CHP) 3] [COMPRESSOR I 36 —TEGT, COOL NOTESUSE COPPER ORMER-CONT!
T transiormer—eleciric heat 7 ICONPRESSOR 2 [57 FILTER SWITCH : o TRANCE ORMER-EX A P
[183 Terminal strip-electric heal S I0ToR_BLOVER Y ACTOR COVPRESEOT T B2 CONDUCTORS ONLY B2 [TERMINAL STRIP-UNIT
4 IMGTOR-COND FAN T o RESGOR 2 BI2|TERMINAL STRIP-SPII(OPTIONAL]
¢ [NOTOR-COND FAN T = i GROUND N B3I TERMINAL STRLP-POVER 0ISTB
3710 _|M —EXHAUST FAN T - FAN
S | MOTOR-EXHAUST FAN 2 - Ty .
3 PRE -
LENNOXS....... .. WIRING DIAGRAN| o/gs APACITOR-EXHAUST FAN | - NO_HEAT{OPTIONAL] B LENNDOXS...... . WIRING DIAGRAM| 2/93
HEZ —— APACITOR-EXHAUST FAN 2 - -BLOWER POWER SUPPLY —
HEATING UNITS-ELECTRIC DLE_[DELAY-READOUT KIT HEAT 2 COMBINATION-PACKAGED/ROQF TOP
15KW I5KW L I5]DELAY-COMPRESSOR 2 [30 SECT| LOW AWBIENT KIT
FI__|FUSE-TRANSFORMER TT LOAUST AV — 6CSI6-1853-1,2,3-Y.6,J
ECHI6-185/300-30-1G, IJ, IM e TAGE 200 DESIGNATION | VOLTAGE CHA16-1853-1,2,3-Y,6,J,M
HRI_|HEATER-COMPRESSOR | HEAT 1 L 208-250/60/3
ELECTRIC HEAT SECTION /—\2\ HRZ [HEATER-COMPRESSOR Z LOW AMBIENT KIT.COWP 2 6 6070075 . COFOLING SECTIONN FBQ .
Supercedes Fo HRS [HEATER-COMPRESSOR 3 LOW AMBIENT KIT.COMP 3 Ureiesdes Forn Mo on Forn s
‘ 528 757W JT8 [JACK-PEDI6 7y M 380-420/50/3 529,500W 529, 753W
Lithe U.5.A ©19%5 Lomnox Tndustrios T Lithe U.5.A.
Operation Sequence: A21 Section and B9 Sections fan relay K65 is enabled when K3-2 contacts close).
(30kW 460V or 575V electric heat wired to CHA16-1853) 5-  When K9-3 closes, electric heat contactor K15 is energized. K15-1 closes.
1-  No-heatrelay K29 is not used in this application and is omitted. Since this circuitremains 6- When K15-1 closes, heating elements HE1 and HE2 are both energized. The elements are
. L B . p ” " - .
open, primary limit S63 remains unused. arranged in a “Wye” configuration for 460V or 575V operation.
2- 1st stage heating demand closes W1. W1 energizes pilot relay K77. K77-1 closes. 7- Additional heating demand W2 energizes pilot relay K49. K49-1 closes.

3-  When K77-1 closes, heating pilot relay K9 is energized. K9-1 switches and K9-3 closes. 8- When K49-1 closes, nothing happens; ECH16-185-30G, J, M is a single stage electric
4-  When K9-1 switches, indoor blower contactor K3 is energized (and optional power exhaust heater.
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Operation Sequence: A22 Section and B9 Sections

1-

2-
3-

4-

A22 diagram

with B9 diagram  gc16-1s5/255/275/300 45kw 460V & 575V Sequence

24V _POWER
B3 TBl2 P57
L ELECTRIC HEAT %2 K3-2 Blos)—<<0
GRAUND I oLTasE (@) P25 J25 57 P57 S27
32 ELECTRIC HEAT CONTROL BOX .
P2 O S5 ECONOMIZER
L= o Fa__ prr L2 POWER °L
82 LS SUPPLY S8
L2——t0 O Fa p—— Xiln BLOVWER(6)
FOR MAXIMUM FUSE SIZE AND MINIMUM pre S75
CIRCUIT AMPACITY RATING, REFER No HEAT | (Wl
oo o F P TO UNIT NAMEPLATE. N i)
UNIT T0 FUSED DISCONNECT SWITCH FIELD e HEAT 2(W2)
LINE VOLTAGE FURNISHED AND INSTALLED, USE <74 2
TERMINAL STRIP COPPER CONDUCTORS DNLY @551 D6 g2
P36 OO @ > Pee
36 [ e—
J24 = cooL 2(Y2)
3|
K9-3 2
P24 8 coaL 1(Y1)
i
3¢ WARNING-ELECTRIC SHOCK HAZARD, CAN CAUSE
N NE INJURY OR DEATH. UNIT MUST BE
28 GROUNDED IN ACCORDANCE WITH
563 & 2 NATIONAL AND LOCAL CODES
o
& IF ANY WIRE_IN THIS APPLIANCE [S REPLACED,
[[Ir2 539 IT_NUST BE REPLACED VITH WIRE OF LIKE
- = SIZE, RATING AND INSULATION THICKNESS
NN S REFER TO UNIT RATING PLATE FOR MINIMUM
N A 3 CIRCUIT AMPACITY AND MAXIMUM DVERCURRENT
=0 I < PROTECTION SIZE
& 8 24y a
sl = DISCONNECT ALL POVER BEFORE SERVICING
R K65 ADJUSTABLE HEAT ANTICIPATION
IST STAGE HEAT 0.1 AP
2ND STAGE HEAT 0.4 AMP
5 P4 P25
= 2 ~—— DENDTES OPTIONAL COMPONENTS
a J24 . 125
\f : hd 24V COMMON
VELLOW /N Y.6,J VOLTAGE WNITS A\ REMOVE JACK J54 WHEN ELECTRIC HEAT LOW MBTENT KIT USTN I
/2\ OPTLONAL EXHAUST FAN, PEDI6 REY COMPONENT
/B\ CONNECTIONS FOR REMOTE MOUNTED SMOKE DETECTOR ALL THREE COMPRESSORS |B1g IR UB-FEDIG
on Ci1 A\ M VOLTAGE UNITS ONLY Al7, MAX LOAD 0.1VA 24VAC CLASS 11 ot S ALST FANFEDTS
25 [PLUG-SPI | (DPTIONAL)
35 P
-12 -12 36 [PLUG-TEST, COOL
Fi 57 |PLUG-FILTER SWITCH
L — 66 [PLUG-NOVAR E
= 4 1T LQV_COWP 1
i T J24 P24 MPRESSOR MONITOR
= ‘ T 1T,HI PRESS CONP
& & o IT, HI PRESS COMP
,@@é 575V ONLY £
DESCRIPTION ;
iKEY COMPONENT = RED e WHITE
[rs [Fs [Fs Z delay-eleciric heaf [30sec] =
@ fuse-transformer
9 F. fuse-electric heat 875
Ki5-1 fuse-unit
- K16-1 Ki6-1 1 el emeni-electric heal | VRS
HE2 element-clectric heat 2
HES ol emeni-o (ectric heat 3 DESCRIPTION K65- |
12 Jack-electric ht COMPONENT
’@ “.2.3]relay-heat DESCRIPTION JACK-EXHAUST FAN, PEDTE e
KI5,-1 contoctor-elect ht | COMPONENT JACK-SPTT
[KT6.=TJcontoctor-elect hi 2 PANEL-RELAY JAC] P18
520 520 |19 |relay-heat. siage 2 — NOTE JACK-ND HEAT, CHA
S Swltch-lini T prinary, elect hT [CHA ESSOR [ JACK-TEST, COOL
520 cwitch-limit, cecondary,slec COMPRESSOR 2 —FILTER SWITCH ggggag%éagzm
563 switch-Iimii,primary elect ht (CHP] N -BLOWER -1.2 CTOR-COMPRESSOR |
12 tronsformer-elsctric heat INOTOR-COND FAN T -z CTOR-COMPRESSOR 2 GROND N
iH Terminal sirip-eleciric heat MOTOR-COND FAN 2 1.2 CTOR-BLOVE
oM “EXHAUST FAN T ] CTOR-COND FAN ‘\)_@
| _[MOTOR-EXHAUST FAN 2 TACTOR-COMPRESSOR
3 COMPRESSOR 3 URRENT SENS [NG (0PT
. LENNDOX ... ne.  VIRING DIAGRAN| o/80 ICAPACTOR-EXHAUST FAN | 0 HEATTOPT IONAL] N VO IACE o LENNDOX...... ... VIRING DIAGRAM| 2/83
— CAPACTTOR-EXHAUST FAN 2 OWER —
HEATING UNITS-ELECTRIC DOUT KIT AT 2 POWER SUPPLY COMBINATION-PACKAGED/ROOFTOP
15KV 15KW W EMBIENT KIT
EXHAUST FAN | GCS16-1853-1,2,3-Y,6,J
LCETTER 2, .G,
- _45- AGE |, COOL
ECHIG-185/300-45-1G, 1 J, IM AGE 2 Coor DESIGNATION | VOLTAGE CHA16-1853-1,2,3-Y,6,J,M
FLECTRIC HEAT-CECTION AZ2Z e 5 COOLING SECTION B9
Supersedes Forn No New Forn No EATCH-COVPHESSOR 2 oA ENE T Eone 51 J 575/60/3 Superzedes Form o New Farn o
528, 758W ACK-PEDTE FAT ] M 380-+20/50/3 529,500 529, 753W
Lithe U.5.A © 1985 Lannos Tnaustries Tne Litho US.A

5-
(45kW 460V or 575V electric heat wired to CHA16-1853) 6-
No-heat relay K29 is not used in this application and is omitted. Since this circuit remains
open, primary limit S63 remains unused. 7-
1st stage heating demand closes W1. W1 energizes pilot relay K77. K77-1 closes. 8-
When K77-1 closes, heating pilot relay K9 is energized. K9-1 switches and K9-3 closes. 9-
K9-2 closes to enable K19.

When K9-1 switches, indoor blower contactor K3 is energized (and optional power ex-
haust fan relay K65 is enabled when K3-2 contacts close).

closes.
10-
11-

When DL2 closes, contactor K16 is energized.
When K16-1 closes, heating element HE3 is energized.

When K9-3 closes, electric heat contactor K15 is energized. K15-1 closes.

When K15-1 closes, heating elements HE1 and HEZ2 are both energized. The elements are
arranged in a “Wye” configuration for 460V or 575V operation.
Additional heating demand W2 energizes pilot relay K49. K49-1 closes.
When K49-1 closes, relay K19 is energized.
When K19-1 closes, time delay DL2 is energized. DL2 begins counting. After 30 seconds, DL2
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A23 diagram with B9 diagram gcp16.185/255/275/300 60kW 460V & 575V Sequence

J2 AT
-1 -1 ( OHIC \ )\ 24V _POWER
K49-1 N 57
- ELECTRIC_HEAT -2 -2 ‘ é TBI2
e T e 4 o ek Bsoeeglo M
J2 ELECTRIC HEAT CONTROL BOX 6 A 2 -6 ‘ | ‘ s42 \ (@) P25 J25 J57 P57 S27
P2 Q <
\—Lz POVER B ‘ ‘ S5 6 Kes-! ECONOMIZER
L —t o, E (28 ®)
FOR MAXIMUM FUSE S1ZE AND MINIMUM Ka-1 Ki-1| S2
CIEUY facETy B e b E e L R, | | L) e
U FORRSreo ARD TN TALTED, st @z = - o ‘
\?égﬁ[xggé%w COPPER CONDUCTGRS ONLY 6 %’7 é—<’7 4 RN 46 K2B-1 ‘ HEAT 2(W2)
125 P25 K28 S74 55 06 1pi2 >J
8 é‘_< P36 OO I - %PGG
J36 P25 J25 I
KO3 9 -9 24 — cooL 2(v2)
—% &2 Lzs-2 e B
ke ZKi9 _lo (0 ¢ =l cooL 1)
— H J33-3 8 % WARNING-| ELEC;@IBRSBg#HHASﬁ?? Mﬁég géUSE
563 3|8l GROUNDED IN ACCORDANCE WITH
a @« NATIONAL AND LOCAL CODES
& TBI12
|:| F2 _ IF ANY WIRE IN THIS APPLIANCE IS REPLACED,
-3 3 539 1T MUST BE REPLACED WITH WIRE OF LIKE
8 a T2 g |, SIZE, RATING AND INSULATION THICKNESS.
S| b < REFER TO UNIT RATING PLATE FOR MINTMUM
S| x 24v é 5 CIRCUIT AMPACITY AND MAXIMUM OVERCURRENT
ﬁ‘ : g PROTECTION SIZE
§ § DISCONNECT ALL POWER BEFORE SERVICING
K3 K65 ADJUSTABLE HEAT ANTICIPATION
K6 IST STAGE HEAT 0.1 AMP
2ND STAGE HEAT 0.4 AMP
=] NN
< % o P25 ~————— DENOTES OPTIONAL COMPONENTS
@ YELLOW \f \?25 24V_COMMON
& Y,G,J VOLTAGE UNITS REMOVE JACK J34 WHEN ELECTRIC HEAT LOW AMBIENT KIT USING
- 15 USED (CHA UNITS ONLY) PRESSURE SWITCHES ON DOESCRIFTTON
£\ GPTIONAL EXHAUST FAN, PEDIS /5\ CONNECTIONS FOR REMOTE MOUNTED SWOKE DETECTOR ALL THREE COMPRESSORS ’K%g L ,PED‘SCOMPONENT
. S0 & M VOLTAGE UNITS ONLY A17, MAX LODAD 0. IVA 24VAC CLASS II 24 |PLUG-EXHAUST FAN.PEDI6
LUG-SPT1 [OPTIONAL]
-1z -2 TEST, COOL
s Ft o e 7
e = : i i I = ! ST T
: B EENER B = Al S
- = 0odlloed [006] s e
| - i HARGE COMP_|
- DESCR[%E{AUP?%ONENT o " + RED WHITE LSS _OF CHARGE COMP 2
. = < = -
0s s D ? Blalini: bear ec] % s Eaini R it
fuse-slectric heat W H—LOSS EIF CHARGE COMP 3
fuse-unit i i BI3 TCH-EXHAUST FAN, MERCURY
N TCH-0VI
sementeieatiibeat | NGV s , i e
element-electric heat 3 DESCRIPTION
elenent-electric heat 4 i[gv COMPONENT. fans
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Operation Sequence: A23 Section and B9 Sections 5-  When K9-3 closes, electric heat contactor K15 is energized. K15-1 closes.
(60kW 460V or 575V electric heat wired to CHA16-1853) 6- When K15-1 closes, heating elements HE1 and HE2 are both energized. The elements are
1-  No-heatrelay K29 is not used in this application and is omitted. Since this circuit remains arranged in a “Wye” configuration for 460V or 575V operation.
open, primary limit S63 remains unused. 7- Additional heating demand W2 energizes pilot relay K49. K49-1 closes.
2- 1st stage heating demand closes W1. W1 energizes pilot relay K77. K77-1 closes. 8- When K49-1 closes, relay K19 is energized.
3-  When K77-1 closes, heating pilot relay K9 is energized. K9-1 switches and K9-3 closes. 9- When K19-1 closes, time delay DL2 is energized. DL2 begins counting. After 30 seconds, DL2
K9-2 closes to enable K19. closes.

4-  When K9-1 switches, indoor blower contactor K3 is energized (and optional power exhaust 10- When DL2 closes, contactor K16 is energized.
fan relay K65 is enabled when K3-2 contacts close). 11- When K16-1 closes, heating elements HE3 and HE4 are both energized.
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A24 diagram with B9 diagram ecp16.185/255/275/300 75kwW 460V & 575V Sequence
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Operation Sequence: A24 Section and B9 Sections
(75kW 460V or 575V electric heat wired to CHA16-1853)

1-

No-heat relay K29 is not used in this application and is omitted. Since this circuitremains 8-

arranged in a “Wye” configuration for 460V or 575V operation.

7-

Additional heating demand W2 energizes pilot relay K49. K49-1 closes.
When K49-1 closes, relay K19 is energized.

open, primary limit S63 remains unused.

1st stage heating demand closes W1. W1 energizes pilot relay K77. K77-1 closes.

When K77-1 closes, heating pilot relay K9 is energized. K9-1 switches and K9-3 closes.
K9-2 closes to enable K19.

When K9-1 switches, indoor blower contactor K3 is energized (and optional power ex-
haust fan relay K65 is enabled when K3-2 cotacts close).

When K9-3 closes, electric heat contactor K15 is energized. K15-1 closes.

When K15-1 closes, heating elements HE1 and HE2 are both energized. The elements are

9-  When K19-1 closes, time delay DL2 is energized. DL2 begins counting. After 30 seconds, DL2
closes.

When DL2 closes, contactor K16 and tiime delay DL4 are both energized. DL4 begins count-
ing. After 30 seconds, DL4 closes.

When K16-1 closes, heating elements HE3 and HE4 are both energized.

When DL4 closes, contactor K17 is energized.

When K17-1 closes, heating element HES5 is energized.

2-
3 10-
4- 11-
12-
5- 13-
6-




