Bubnnoteka COK

SERVICE

_ [E ” ” ax}ndusrrles Inc.

FIGURE 1

UNIT
"INFORMATION

Corp. 823-L3

GCS11-1853/2753 SERIES UNITS

TABLE 1 — CONTINUED

Electrical Components Table.......... Page 11-Page 15
Main Control Box - Compressor
COMPArtMeNnt. . ....coceii i e i Page 16
GX11 Heat Exchanger - FG3 Burner -
Manifalds........cooviiiii i Page 18-Page 21
Blower Compartment.........cccocvivviiinenenns Page 22

IV - REFRIGERATION SYSTEM...........o.c0veiun Page 22

. Madel No. I
| Option GCS11-1853 | GCS11.3753 | Avallability
" Gravity Exhaust | Field Installed
Dampers GED11-185 | GED11-275 I oniy
Power Exhaust Field Installed
Darmpers PED11-185 PED11-275 Only
Roof Mounting Field Installed
__Frame RMF11-185% RMF11-275 Only
Horizontal Roof Field Installed
Mounting Frame RMFH11-185 | RMFH11-275 Only
Mounting Frame Field Installed
Adaptor to RME3 RMFA11-185 { RMFA11-185 Only
Ceiling Supply .
And Return SRT11-185 | SRT11-275 | Fi€!d Instalted
. Only
Transition
Ceiling Supply
And Return Field Installed
TABLE 1 Step-down RTD11-185 RTD11-275 Only
. Madel No. -~ Diffuser
Option GESi1.1853 | Ges11:2783 | Avelebility | Igiiing Supply & Fror Tneratie
Power e Ft or Retu_rn Flush FD11-185 FD11-275 Only
Saver PSD11-185 PSD11-275 Field Installed - Dlﬁus;:_r - e N
Minimum Fresh ) ow Ambien 91C79 91C79 ield Installe
Air Dampers | OAD11-185 | QAD11-275 F'e'dc;:fta"e" Kit e 0L
. (Manual) Y Remote Status SP11 SP11 Field Installed
Automatic Fresh Figld Installed ) Panel_ i i Qnly
Air Damper Kit 99C94 99C94 on) Remote Switching SSP11 SSP11 Field Installed
For QAD11 Y Status Panel Only
TABLE OF CONTENTS
I -INTRODUCTION. .o e Page 2 V - HEATING SYSTEM.........ovviinns Page 23-Page 28
GCS11-1853/2753 Control Option Chart........ Page 2 VI - BLOWER OPERATION AND
i1 - UNIT INFORMATION ADJUSTMENTS.......... TN v rraeraies Page 28
Specifications - Electrical Data.................... Page 3 _ )
P . . g VIl - THERMOSTAT OR TRANSMITTER
Dimensions - Instaliation Clearances............. Page 4 OPERATION p 28
Burner Ratings - Blower & Exhaust B e age
Fans Performance...........coeviviiviiiiiiniainns Page 5 VI - GCS11 UNIT OPTIONS
Pressure Curves - RMF11 Roof Power Saver........cooveveeieninaen Page 29-Page 31
Mounting Frame........ocoveiininieinnnnn, Page 6 Gravity and Power Exhaust Dampers.......... Page 32
Combination Ceiling Supply & Return..........Page 7 Minimum Fresh Air Dampers........cevocveveee Page 32
Horizontal & Adaptor Mounting Frames........ Page 8 Low Ambient Kit - Night Operation............Page 33
Power Supply & Low Voltage Fietld Wiring....Page 9 SHAtUS PANeIS......oveeieieiirie e Page 34
Il - GCS11. COMPONENTS IX - FIRESTATS.......... e rveren...Page 36

X - GENERAL SCHEMATIC INFORMATION...... Page 37
GCS11 Unit Schematics.. ... Page 38-Page 41

XI - SEQUENCE OF OPERATION........vvoivsininns Page 42
XI-MAINTENANCE. ... e Page 44
Xl - TROUBLESHOOTING........covivenns Page 44-Page 52

Page 1

Litho U.S.A.



https://www.c-o-k.ru/library/instructions/brands

1 - INTRODUCTION

Production of the GCS11-15 and 20 ton models started in
early 1982. Figure 1 shows a unit cutaway and options are
given in Table 1.

Units are designed for rooftop installation with either bottom
or horizontal discharge. The RMF11-185 or 275 mounting
frames are used for bottom discharge applications. Horizon-
tal discharge requires only the use of the RMFH11-185 or

275 mounting frames. The RMFA11-185 and 275 adaptor
mounting frames ailow unit installation on an existing RMF3
roof mounting frame in retrofit applications.

The GCS11 incorporates the “Honeywaell Single Zone Solid
State Control System”. Figure 2 illustrates the compatible
control options and lists the corresponding ordering num-
bers.

GCS11 CONTROL OPTION CHART FOR
“HONEYWELL SINGLE ZONE SOLID STATE CONTROL SYSTEM"”
START
REMOTE SETPOINT ROOM
TRANSMITYER RODM THERMOS TAT
CONTROL o ]
\/ ROOM DECISION POINT
TRANSMITTER THERMOSTAT
DY 25082
s
FE T
s_(_Nson 5:‘3: _“‘SEENRS?)TRU"E ORDEMNG NUMBER
(RT2) | W L i LEGEND
RETURN AIR ROOM
TEMPERATURE TEMPERATURE
SENSOR HCad SENSOR Sacoy
e j ———————— -
S5P11
STANDARD SUBBASE ;‘,‘."Jf.é‘,‘.‘:‘.?n
SUBBASE - -
[ ssP11 switcHiNG
SWITCHING SUBBASE SYI:;}? PANEL
SWITCHING
SLBRASE
I:l
(K23) cml’r"::c:'g?s‘m
VOLTAGE
. (Kza, CONTROL RELAY ho
l 21C2Y
SP11
STOP 4SS STATUS PANEL
12F83
(K23) ?
VOLTAGE
STOF 8 s
i com;%?euv ELECTRICAL ISTATUS PANEL
CONTROL KIT | RELAY INTERFACE
. . - ) 10F08 BOARD & DL7)
& Note - The Return Air Temperature Sensor is recorrimanded to be used only with a Stan-
dard Subbase providing continuous blower for sceurate sensing of room temperature from
return air. If a Switching Subbase or Switching Status Panel is used with the Return Air i514)F swickr
Ternperature Sensor, the Fan Switch must be placed in the ‘ON’ position to provide con- Jrces
tinuous blower. Intarmittent blower operation will not provide accurate sensing of room
temperature_ from the Return Air Sensor during off cycles.
A jumper can be placed across TBC-9 & TBC-10 terminals of the low voltage terminal strip
to guarantes continuous blower operation if a return air sensor must be applied with & sTOP
switching subbase or switching status panel.

FIGURE 2
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GCS11

I} - UNIT INFORMATION A - Specifications (-1 Series Units)
Model No. GCS11-1853-300]/GCS11-1853400] GCS11-2753-350
Single Stage Btuh Input ' 300,000 350,000
Heating Capacity Btuh Qutput 249,000 . - 290,500
Natural Gas Only A.G.A Thermal Efficiency 83% 83%
o Btuh Input {low) ' 240,000 ' 270,000
Two Stage Btuh Output (Jow) 194,400 221,400
Heating Capacity Btuh Input (high) - 400,000 450,000
Natura! & **LPG Btuh Qutput {high) ' 324,000 369,000
A.G.A. Thermal Efficiency 81% -~ 82%
“At AR Total cooling capacity (Btuh) ) 180,000 240,000
Standard Total unit watts o 21,820 28,800
210 TEER (Bluh/Watls) 8.2 ' 8.3
Test Conditions Dehumi.d.ifying capacity 27% 26%
* ARI Standard 270 SRN 23 23
Refrigeranf (22} charge 26 |bs. — 8 oz 39 Ibs, - - 8 oz.
Evaporator Blower wheel nominal diam. x width {in.) . 2)15x9 o 2} 15 x 15
Blower Motor horsépower (rinimum-maximum) 3—5 3—5 '
Net face area (sq. ft.) 7.2 235
Evaporator " " e
Coil Tube dla_m. {in.) & No. of rows ) 12 -3 1;'_2 —3
Fins per inch 13 15
Net face area (s.q.. ft.} "31.9 {total) . 389
Condenser ; ;
Coil Tube diam. {in.) & No. of rows (1) 318 3&{1)38—4 i} 38 -- 4
Fins per inch 20 20
Diameter (in.} & No. of blades (11244 and (1)26—5 (2) 26 5
Condenser Air volume {cfm} (factory setting) (1) 4400 and (1) 6700 (2) 7000
Fans Motor horsepower M2 and (1 B (2)1
Motor watts (factory setting) (1)550 and (1) 1100 (2) 1100
Gas Supply Natural - 3i4 ' 314 1
Connection fpt {in.} **LPG ' 3i4 L 1
Recommended Gas Naﬁ.nral . 7 . 7
Supply Pressure {(wc. in.) [**LPG - 11 o 11
Condensate. drain size mpt {in.) o {2) 1-1/4 B (2} 3/8 (2) 1-1i4 & (2) 3/8
No. & size of filters (in.} ) (9) 16 x 20 x 1 {11) 16 % 20 x 1
Netmweight of basic unit (Ibs.) (1 Package) 2500 3100
B — Electrical Data (-1 Series Units)
Madel No. _.GCS11-1853 __ __GCS11-2753
|Line voltage data — 60 Hz - 3 phase 200V | 230V 460V 200V | 230V 460V
Compressors (2] Rated load amps (total) 54 54 26.8 72 T2 35.6
lLocked rotor amps (total) 387.0 387.0 198.0 466.0 466.0 232.0
" Condenser Full load amps (total) 94 8.2 4.2 - 12.8 10.4 5.6
Fan Motors (2)  |Locked rotor amps (total) 212 20.2 9.8 300 | 280 13.2
Evaporator Horsepower 3 ] 3 5 3 5 | 3 5 K] 5 3 5
Blower Motor  LFUlL10ad amps (total) 1141362 (100 | 146 | 6.0 | 7.3 | 114 | 162 | 100 | 146 | 50 | 7.3
Locked rotor amps (total) 65 100 56 90 28 45 65.0 100 56 90 28 45
Optional {No.) Horsepower 2 =14 {2)— 114 (2) — 1i4 {3) — 1/4 {3)—1/4 {(3)— 114
Exhaust Fan Full load amps (total) 28 2.8 1.42 420 4.20 2.13
Motors Locked rotor amps (total) ||  6.50 6.50 2.60 a5 9,75 3.90
Recommanded Max. |Less Exhaust Fans 110 | 125 | 110 | 110 | s0 60 | 125 [ 125 [ 125 | 125 | 60 | 70
Fuse Size (Amps) |With Exhaust Fans 110 | 125 1110 | 110 | 60 60 126 [ 150 | 125 [ 125 | 70 70
Unit Less Exhaust Fans 87 | 87 | 87 |87 | 87 | 87 | 88 | 88 | 88 | 88 | 88 | 88
Power Factor | With Exhaust Fans ] 88 | 88 | 88 | 88 | 88 | 88 | 89 | .89 | 89 | .89 | 86 | 89
Minirum Less Exhaust Fans 838 |86 | 812 [858 | 405 | 428 |1052 | 110 | 1014 | 106 | 50.6 | 53
Circuit Ampacity | With Exhaust Fans 866 | 91.4 | 840 [ 886 |41.9 | 439 {1094 |1142 | 1056 [110.2 | 52.8 | 551

*Refer to National Electric Code manual to determine wire, fuse and disconnact size requirements.
NOTE — Extremes of opsrating range are plus and minus 10% of line voltags.
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C - Dimensions
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“Dphonal wetuea e sponing For BMF H1T
gvetatder end duct sonnwction

™. OPTIONAL POWER
EXHAUST DAMPERS

(GCSYY 2753 has 3 exbaust fans.}

CONDENSATE DRAIN
{Bath $ides) NOTE

\\\ OPTIONAL FRESH AIR DAMPERS

Raute Electrical Lines to Aflow Ade: —

quate Clearance Far Asmaval of Con-
dunsing Sectiorn Access Panel

EXHAUST & OUTOOOR FRONT VIEW
AlR INTAKE VIEW
Model No. A B | C D E F G H Sl K L Mm_| N 8] P
GES11 1863 || 116-1:2 68 42-1/4 | 32 718 | 54-1/8 |8 5/16 18 5358 | 47 | 10-12 [19-1/4 | 58-314 | 1-5/8 | 27-112 | 22-1/4
GCS11 2/493 142 78 | 61-7/8 41 60-116 | 2 34 | 22-1/2 163-58 | 53 | 12-1/2 2_0'3/4 68-3/4 | 7-3/8 | 33-1/4 1 24-1/4
D - Installation Clearances
o
-
A
?-1 v -
o , ?"-'.t“ﬁ - .
E 2 alowen | :\: "
3= 0 NE!AI 3
3§ : ki EXCHRNGER 1 Model No. A
2z 1 E 1 mows o GCS11-1853 68_| 68 | 42 44 84
Ok 3 C GC511.2753 78 78 42 62 102
| n | ' : Note - Top Clearances Unobstructed
. i '
| P
: '
| N -
' - NOTE - Tup Clesranca tngbstjuctsd




GCS11

E - Burner Ratings

BURNER GAS ALTITUDE AGA ' CGA
___MODEL TYPE 1 INPUT (BTUH) | OUTPUT (BTUH) | INPUT (BTUH) | OUTPUT (BTUH)
PG3-300 Natural 300,000 249 000 [
0-2000 350,000 290,500 350,000 294 000
PG3-350 Natural - I 5560-4500 e T 315,000 264,600
MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN.
1PG3-400/240 | Natural or 0-2000 400,000 | 240,000 | 324,000 400,000 | 220,000 | 328,000
L.P. 2000-4500 360,000 | 220,000 { 295,200
1PG3-as0270 | Ntural or 0-2000 | 450,000 | 270,000 | 369,000 450,000 | 270,000 | 369,000
_ oo L.P. 2000-4500 405,000 § 270,000 | 332,100
12 Stage Burnar
F - Blower Performance
GCS11-1853 BLOWER PERFORMANCE
Air o STﬂTICWﬂTﬁ"ﬁWW IT — finches Water Gauge) B |
Volume 3 10 20 2 40 60, g0 [ 90 "1 100 | 110 120 1.30 140 ;
(Cim] RPM BHE[RPM BHP|RPM BHP um ; PIHEM. BHP ] a_w_“g“ug LPM_BHPIHPM BHPIRPM BHP [RP P1APM_BHPEPM BHPHPM. BHP [RPM B
5500

660 204 690 2.25) 730 2.4% 2.65] 790 2.90] 820 310 B40 3.30] 860" 350|880 3.75 510 4.05) 950 4.50| 970 4.90]|1000 5.30|1020 5.70)

BOOD 596 175|836 2.00( 675 220 110 2.4b] 745 2.65| 775 285|805 3.10| 830 3.30) 855 3 60( 876 3.80| %00 4.10 930 4.45| 9656 4.90) 990 6.35|1020 5.75 ---

6200 610 185 650 2.10) 630 2.40| 730 265|760 2.85(790 310|820 330] 840 350 870 3.90| 880 410|920 4.45| 950 4.85| JEO 531050 5T0| v

6400 630 2.05] 665°°2.30) 705 2.60| 745 285( 775 3.10|80% 3.36( 835 3.60{ 855 3.80( 885 4.20( 910 4.40| 940 485|970 B30 1000 5.0 B -

600 || 660 20| 680 250 720 280] 760 3.10] 790 336, 820 3.60] 850 190| 870 4.10| 900 50| 530 475] 560 5 20| e wael

BHON 670 255|700 2.75f 740 30b| 775 3.35( 805 360 83.5. .3.85 865 4.25( 8BS 4.40[ 920 4.B0| 950 %.25( 975 5.75 -e- --- -

000 [ 690 280|750 3.00] 760 36| 795 30| B20 EE| H50 4 15] BRO A.60) 500 490k 540 530 970 575 -

1200 710 3.00| 740 3 25| 780 3.60| 810 3.90| 834 4.10| 965 4.50| 895 4.90| 975 5.20| 960 570 - - - - e

fau0 /30 1.20| 760 350|800 1.90( 830 4.25] 850 4.40| B8O 4.85| 910 s.20| 9v0 570 .- - - - e -

NOTE  All C4m data s imeasured axtenal to the unit with the air filtars in place,

GG511-2753 BLOWER PERFORMANCE

Air " STATIC PRESSURE EXTERNAL 70 URIT —Tinch l«m.rG. uge) ”
Voluma o 10 20 20 4 80 | 70 80 100 110 120 |

o3 | B0 L TG |80 | . 3
Gty | RPM BHE|RPM_BHP[RPM EHER P| RF Wu&gmw BHP|HFM BHP REM BHP |REM BHP| ngM BHP |REM BHP [AEM BHP IHEM BHE IRPM B
7600 530 170 %74 194 620 2.30| 670 265 700 2.90| 730 310|760 30| /90 380 820 3.70( 850 3.95| B70 4.15| 900 4.50| 9230 4.80)| 960 500|990 5.15 1020 5.3¢

7800 540 1.80| 590 20| 63% 2.40| 680 2.85| 710 3,05‘7"40 325 70 345|800 3ns[030 3.8s| 860 4.15| 830 .440 910 4.70| 940 5.05{ 970 5.15|1000 5.35[1030 5.

woou || 565 195600 226] 650 266] 690 3.00| 720 2.20] 750 340 760 360|810 480 840 400 870 45| 85D 455|920 4.90| 950 55| 980 .38 ]i0r8 Bes|r0se B I
B200 || 570 216 615 240|665 2851 700 3 15| 730 3.35] 760 355|780 375|720 3.95| 850 20| BH0 A 60| 300 4.75] 930 £ 101 560 5 35| 990 s eliern 5.75
400 || w80 2.20)| 630 2.60) 675 3.00| 710 330 740 350 770 3.70| BOO. 3:40) B30 410|860 4.40| 890 4.80] 910 5.00| 940 545|970 5.551000 & 75

BHOD s96 230|645 280) 680 3.25| 220 345! 780 368|780 38A| 810 AU | 840 4.25) BIO 455] 00 495|920 520|950 555|980 675| - -
880D 610 260 660 3.10) 700 3.40] /30 3.60( 760 380|790 4 00| B20 4.20( 850 440|880 4.70| M0 520] 930 sasfosy s8] ...

000 B30 2 85) 675 326|710 3.60| Y40 3.75| 770 4.00| BUD 4720|8308 440|860 4.60]| 890 5.00| 920 540|940 570 - -

200 645 305|690 3.60| 720 35| 750 3.9%| /80 415] B10 4.40| 840 4.55] 870 4.80] 900 5 30| 930 5.60 -

400 H6h 3.35| 700 3.70| 730 390|760 4.10| 790 435(B20 460|850 4.70| 880 %00| 910 5.50 - - - -

9600 6B0 3.60] M0 385|740 405; 770 4.25| B00 450|830 4.75| 860 4.90{ 890 H.25| 820 5.75 - —-- -

3800 590 375( 770 4.00( 750 47| 780 445|810 4.65| A0 490] 870 10| 900 B8O - - . - -

10,000 700 3.95) 130 420|760 4.45( 790 4.65( 825 480|850 50| 880 530|810 574 - - - -

NUIL Al Cln data s measited axtarnal to the wt with the air Biters m plave

G - Power Exhaust Fans Performance

GCS11-1853 GCS11:-2753
Air Volume Retuin Air System Air Volume "~ Return Air System
(Cfm Static Pressure {Cfm Static Pressure
e Exhausted) _ {Inches Water Gauge) . Exhausted inches Water Gauge

5050 0 7050 0

4750 .05 6550 05

4400 .10 6100 .10

4100 15 5600 .15

3750 .20 5100 .20

3450 .25 4600 .25
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H - Pressure Curves
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8§  Bsd 2 e e 8 2 @ 8  bwdd 8 R R 8 2" 3
. + : ) > 4 4 4 + °
g : 3 : :  wE g §
IUNSS3IHd NOLLONS = JHUNSS3Ud NOLLONS
| - RMF 11 Roof Mounting Frame
RMF11 ROOF MOUNTING FRAME WITH DOUBLE DUCT OPENING
TYPICAL FLASHING DETAIL FO [T
RMF 11 ROOF MOUNTING FRAI:E Loangx L‘J
£
%EE?E: ) Separate Supply and Return (Double) Duct
HOORNG MATENAL (not turnished) -2. :m - 'z-
R Opening
2y
PLENUM SUPPORT i —
’ ANGLE DETAIL K 113/16
OTE - leur, peer sl = - Kl _
SURPHY A retirn o oPeMRDS. L 1L
E G 14 Alla
NAILER STRIP | : Ol
N K (Furnished) REI:.'I‘RN su;:l.v §§
4 : T OPENING OPENING 2 b 2
: SECTION A-A
o NOTE — Root deck may be omitted E, 1 3
within confines of frame. B o 5 1
: L] L 2}
[Model No.“ A B C D E F G H J K _JLIM| N
RMF11-185 || 108-1/8 104-1/8 |59-5/8 | 55-5/8 | 54-1/4 | 18-5/8 | 47-5/8 | 27-5/8 | 40-3/8 12-11/16 |4 |5/8|11/16
RMF11-275 ][ 133-11/16 | 129-11/16 ] 69-5/8 | 65-6/8 | 64-1/4 | 23-1/8 1 53:5/8 | 27:5/8 | 45-3/4 1 2:11/16 16 15/8 11/16
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GCS11

J - RMF 11 With Combination Ceiling Supply And Return

STEP DOWN DIFFUSER

F it
g

L. )

! B

—

Combination Supply and Return Air Ceiting Diffuser
Stepdown ar Flush Grille

RTD11-185 & RTD11-27%
STEP-DOWN CEILING DIFFUSER’

PR

T

¥ — Free Supply Arens Provided {sq. #t.}
L — Frae Return Arsa Provided {sq. i}

et
RTD11-184

£ FIG
45-5:8 13618

H
3}

o
7-34

K
6.01

L
12.35

44

[rTD11-275][58

57-5/9)48124|7 |8-7E |8 77 |19.04]

FLUSH CEILING DIFFUSER

FLUSH DIFFUSER

FD11-185

H — Fras Supply Area Provided {(sq. ft}
4 — Frae Return Area Provided [sq. ft)

& FD11-275

Model No ]| A B [c] D E JFIG] H J
[FO11-185  |[47 wBla7 8] 30 |4s-58[45.58]36 |18 [a.35 | 663
ton 275 |[ssgal59.5a136 |57 sia|57 58|48 [24 |545 1257

RMF 11 ROOF MOUNTING FRAME WITH

FD11 & RTD11-185 & 275 CEILING SUPPLY AND RETURN TRANSITIONS

A
*{zr .......................................................... B “é‘;:rr:ﬁ“ .................. ,.1 2 __*
“TH e (| TRANSITION SUPPORT ANGLE
e, || s, : S 4.t
e (Furnished) X 1_'-- "o .
RETURN SUPPLY ¥i f T. """""""" ¢ g ‘
AR AR 14 [} I oo M e b A / :'
OPENING g ENING X c W L A~ Cupnen stae
- =__}n‘-"_ & L . _ - _ {Furnished] ‘,e
. :r'v‘ Tl ) |NOTE -~ Roof deck may ba omitted within confines of frama. :
a a Saction A-A
e I A1
=3
Model No.| A B ¢ b [E[F[ G H J K TT
RMF11.185 1| 108:1/8 | 104.1/8 |59-5/8 | 656/8 | 18 | 36 |9.13/16 |25 3/4 | 66 1/4 | 32.7/8 | 1/2
RMF11-275 il 133-11/16 [ 129-11/16 | 69.5/8 | 65:5/8 | 24 | 48 |8-13/16119-3/4 [72-1/4 | 36-7/8 1/2
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K - RMFH11 Horizontal Mounting Frame

RMF H11 HORIZONT.

2»1

=

T

AL MOUNTING FRAME

End Supply and Raturn Air
{over and under| Duct Application,

1-13/16 .
s
te

- .

2
SECTION A-A

NOTE - Haturn mis duct connection i3 (o
wnit Rudar to unit dimeinrion daw-

Ing for Iocation and slze.

SUPPLY AIR

NAILER STRIP

QOPENING
[ ] AR {Furnished}
L ahodel No, A B c D Gl X
BMEH11-185 108-1/8 104-1/8 | 59-5/8 {55-5/8 130148 |17 | 3-13/16
BRMFEH11-275 |1 133-11/16 ] 129-11/16 | 69-5/8 1 65-5/8 | 30 158 | 17 | 3-13/18

L - RMFA11 Adaptor Mounting Frame

TYPICAL FLASHING DETAIL FOR

RMFA11 AND RMF3 ROOF

MOUNTING FRAME

FBERGEASS INSULA TIGN

UNIT BASE R

NAREH TR
Furmighed]

GOUNTER HIASHING *
(Futnishved By Hetallert

RIGID INBULATHON
[Furnishad by loutallar)

RQOFING MATERLAL

NOTE — AMF 15-951 hanie sho

A

n (Hhnr viees

by invinilerh

. HMEXL) SEHIEYN
ADAFTOR FRAME

EXISTVING
- RS RO

R
MOUNTING FRAMLE

siemilar

RMF A11 ROOF MOUNTING FRAME
WITH RMF3 ROOF MOUNTING FRAME

HMF 411 S5EHIES,
AGAPTOR FHAME

SUPPLY & RETURN DIVIDER PANELS
I {Finiched with RMF»\lei

S ] e
s (0

e e,

EX)STING AETURN |
AR DUCT

EMISTING SUPPLY
AR DUCT

EXISTING
AMFT ADDF
MONTING FRAME

RAMFA11 ADAPTOR MOUNTING FRAME

-

[

Frame

e B s
. o s e

DUCT SUPPORTS (1)
'{Furnishad with RMFA11}

HAILEH BTHIF
Furnizhed|
SU::‘U’ RE:‘I:!RN c Ql . SUPPLY & RETURN .' H
OPFENING OPENING D o, DIVIDER PANELE — Y
"ot [ it o4
Opening L b S oo
S - SRR 'SR SR | PUO— - / 1172 ‘
CORNER ANGLE N T ""’;_‘?“"
{4 Furnished for Frame Asssmbly}
Model No. A B Cc D E F |1 .G H J
RMEA11-185 108-1/8 ) 104-1/8 [59-5/8)186-5/8 ) 36 34.5/8 |32-1/2118 |19-1/2
BMFA11-275 11 133-11/16 1129-11/16 | 63-5/8 | 65-5/8 [ 42-3/8 | 44-0/16 | 32-1/2 | 22 | 23-1/2
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M - Power Supply Wiring

The power supply entrance panel is located on the front of
the unit above the compressor compartment. Power supply
wiring enters through the large conduit knockout. Refer to
the GCS11 dimension drawing. The unit rating plate lists the
minimum cireuit ampacity and maximum fuse size. Use cop-
per conductors only. Powsr supply is connected to high volt-
age terminal block {TB-B} in main control box, Figure 3.

N - Low Voltage Field Wiring

1 - Low voltage connections are made at the terminal block
(TB-C) located in the low voltage junction box.

2 - If switching subbase or switching status panel is used,
remove jumper between TBC-9 and TBC-10.

3 - Figure 4 illustrates fieid wiring for room thermostat or
transmitter, switching subbase and status panel. Figure 5
illustrates field wiring for room thiermostat or transmitter
and switching status panel. Separate knockouts are pro-
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/p)
-
-

) 1Yy

4 LR

& ERRBA |5

2eaank

. W (Of0l6[010) 1O R

LOW VOLTAGE

AL DC AC
Olo-.........__._! | __anness  HEANESs|
R e,
ooy ' I
- FIELD WIRING
anount gl 1@ - ENTRANCE PANEL

L3LZ L1
LINE VOLTAGE

POWER
SUPPLY CONNECTIONS

FIGURE 2

wiring. DO NOT route DC wires in the same conduit or
raceway as AC wires. AC will interfere with DC ramp

vided for entrance to the unit of low voltage AC and DC signals.
o o e een e s e e i i 3 e o P 77 5 e o T 8 e e A . et e o e ot LOW VOLTAGE
|rm GCsS™N LOWVOLTAGE FIELD WIRING FRN————
| {With Switching Subbasa And SP11 Status Panel} [T LI L o v o s s e
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o
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] |||||i|1 il fige |f_—___é=9 o1 re ||||||L‘
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*NOTE - ONLY HEQUIRED ON UNITS
it WITH K27 RELAY AND STATUS
PANEL. SEE PAGE 14.

. e
OR TRANBMITTER
1-1IF SWITCHING SUBBASE 15 USED. REMOVE JUMPER BETWEEN
TB-CY and TB-C 10.

7 -IF APPLICATION INCLUDES POWER SAVER, WIRE ‘K23 VOLTAGE
CONTROLLED RELAY AS SHOWN (FACTORY INSTALLED ON CGA

2 AUN 8 DC. WIRES FROM LOW VOLTAGE TERMINAL BLOCK TO UNITS ONLY).
AODM CONTROL AND WIRE AS SHOWN. 8- FACTORY INSTALLED JUMPER, MUSY REMAIN IN PLACE.

3- IFSWITCHING SUBBASE IS USED, RUN 2 A G WIRES FROMROOM 9 - REMOVE 2 BLUE "MINI-JUMP" CONNECTORS ON BACK OF CIRCUIT
CONTROL TO TERMINAL BLOCK. BOARD WHEN SP11 1S USED ON GCS11-1853 or 2753 UNITS (LATER

4-IF SP11 STATUS PANEL IS USED, ROUTE 9 ADDITIONAL A.C WIRES MODEL STATUS PANELS ONLY).

511 Sh11 15 USED, JUMPER TERMINALS 8 AND 10 * 104 APPLICATION DOES NOT INCLUDE POWER SAVER. JUMPER

: : BD-1

6 IF ROOM TRANSMITTER IS USED, RUN 2 D C. WIRES FROM ROOM * 11.JF APPLICATION INCLUDES POWER SAVER, JUMPER TBD-1 TO

SENEOR TO LOW VOLTAGE TERMINAL BLOCK. Tera

FIGURE 4
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GCS11 LOW VOLTAGE FIELD WIRING

{With S5P11 Switching Status Panael)

[ e e e e ——

LOW VOLTAGE
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e ot Tl e o 2 v morofle s s et s e e e e
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M,._«Mmd\____..,...mw._..._j
- o] | Os
AR N S
Jo | 7
©48 0 9lor

|
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- REMOVE JUMPER BETWEEN TB-C9 AND TB-C10.
- REMOVE JUMPER BETWEEN TB-G 8 AND TB-G9
-AUN 8 D.C. WIRES FROM LOW VOLTAGE TERMINAL ELOCK TO

RQOM CONTHOL. CONNECT 6 WIRES TO ROOM CONTROL AND
ROUTE 2 WIRES TO S5P11 SWITCHING STATUS PANEL

- AUN 2 ADDITIONAL WIRES BETWEEN ROQM CONTROL AND S5P11.
- AUN 12 A.C. WIRES S5P11 TO TERMINAL BLOGCK.
- JUMPER TERMINALS AT S5P11 AS SHOWN

(F AOOM TRANSMITTER 15 USED, RUN 2 0.C WIRES FROM REMOTE
SENSOR TO LOW VOLTAGE TERMINAL BLOCK.
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BEP11 SWITCHING STATUS PANEL
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|
|
|
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8- IF APPLICATION INCLUDES POWER SAVER, WIRE K23 VOLTAGE
CONTROLLED RELAY AS SHOWN (FACTORY INSTALLED ON CGA
UNITS DNLY).

9 - REMOVE INTERNAL YELLOW JUMPER WIRE {CUT QUT).

10 - REMOVE 2 BLUE "MINI-JUMP"” CONNECTGRS ON BACK OF LED
CIRCUIT BOARD WHEN S5P11 IS LISED ON GC511-1853 OR 2163
UNITS [REQUIRED ON LATER MODEL STATUS PANELS ONLY),

-tF APPLICATION DOES NOT INCLUDE POWER SAVER, JUMPER
TBD-1 TG THH-5

-IF_ APPLICATION INCLUDES POWER SAVER. JUMPER TBO-1 TO
TBF-8.

*NOTE - ONLY REQUIRED ON UNITS WITH K27 RELAY
AND STATUS PANEL. SEE PAGE 14.

FIGURE 5
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GCS11

Il - GCS11 COMPONENTS

Table 2 on Pages11 through 15 list the GCS11-1853 & 2753 Table 2 also lists control setpeints (if applicable). Key number

electrical components by their key numbers and then gives a labels are mounted next to each companent for identifica-
brief description and general iocation. Figure 6 illustrates tion. 8oth the unit schematic diagram and the repair parts
these general locations. listing, key the components,

CONDENSER FANS

BLOWER
COMPARTMENT i

S

-,

N

FRESH

AIR\ ™
INTAKE -
LOCATION
(WHEN USED)

o o™ BOX
(-),-uc-?=:ﬁ”ﬂj

POWER EXHAUST .
LOCATION !
(WHEN USED\)

N\

\. COMPRESSOR
-l COMPARTMENT
POWER SAVER — PG3 BURNER
SECTION e It U
5 EVAPORATOR :
HEATING -
RETURN AIR COMPARTMENT .
SECTION
FIGURE 6
TABLE 2
LCOMPONENT DESCRIPTION AND FUNCTION
Logic Pane!l — Receives the signal fromi room thermostat and balances this against Main
the system output as determined by the discharge sensor; then initiates the heating
Al ; ! ) . . Control
or cooling modes as needed. Also modulates power saver closed with discharge Box
temperatures between 62° and 50°F.
Primary Control — On a heating demand, as verified by the combustion air switch, Main
Az A2 simultanaously ghergizes gas valve and provides ignition spark. If flame is not Control -
established, control locks out. Box
Room Thermostat or Transmitter — Generates heating and cooling ramp signals Adi
A3 based on the temperature deviation from the dual setpeint adjustments and a Remote 55° J'Bsﬂ
thermistor. Thermistor is internal to thermostat and remote to transmitter.
B1{1853) Compressor No. 1, nominal 5 ton — Initiates DX cooling. C((:J(::\T:)r::::r:t
81 (2753} |Compressor No. 1, nominal 10 ton — Initiates DX cooling, C(;?_::g::f:nrt -
B2 Compressor No. 2, nominal 10 ton — 2nd Stage DX cooling. C%?::)prg:for:t
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TABLE 2 — CONTINUED

COMPONENT DESCRIPTION AND FUNCTION. LOCATION ] SETTING
' . . . Blower
B3 Indoor Blower Motor — Provides air supply through unit. Compartment -
B4 & BS Condenser Fan No. 1.& No. 2 — Draws air across outdoor ¢ail for heattransferin the | Compressor L
refrigeration cycle. Compartment
B6 Power Saver Motor — Used with the power saver option. Modulates outdoor | Return Air -
dampers and return air dampaers, Saction
B6 Outdeoor Air Damper Motor — Usead with motorized outdoor air damper option to Fresh Air L
open or close outdoor dampers. Intake
B8 Combustion Air Motor — Provides combustion air to the power burner. Bﬁﬁ‘!ir ----
B9, B10 & B11 Exhaust Fan Motors — Used with power exhaust option. 1853 units use B9 & B10; { Return Air .
’ 2753 units use B9, B10 & B11, . e gction
i — Compressor N
c1 Capacitors {2) — Condenser fans. Compartment -
C3, C4 & Cb [ Capacitors — Power exhaust fans. Hesturr_1 Alr s
ection
CB-1 Circuit Breaker — Located in 24VAC circuit to A1 Logic Panel. Protects panel from Make-up Box L
current surges.
CMC1 Clgck Timer — Used for night setback opno_n. 24 hour skip-a-day clock programs Remote L
daily schedule. Any day or days can be omitted.
CR Diode — Light Emitting; status panel operating mode indicators. ‘2}:;:? -
Blower Delay Relay — On a heating demand following DL2 prepurge, DL1 ener-|  Main 30 Sec. On Time;
DL gizes K3 limit blower relay to start blower motor during periods of intermittent Control 240 Sec. OH between
operation. DL1 is an electronic time delay relay. Box I . oncycles
A.G.A, UNITS:
Purge Delay Relay — DL2 is energized on a heating demand through its N.C. con- Main 20-70 Sec. On Time
DL2 tacts. The “on time' delay permits a purge period to vent out combustion chamber Control 20-80 Sec. Off Time
before an ignition attempt is made. Not used on FM/IR| units. DL2 is a thermal time Box C.G.A. UNITS:
delay relay on A .G.A. units and an electronic time delay relay on C.G.A, units. 45 Sec. On Time
0 Sec. Off Time
Low Ambient Time Delay -— Used with low ambient option. N.C. contacts with K14 Low ?(:?blem
DL4 contacts bypass the low pressure switch (59-2753 units or S10-1853 units) to allow Compressor 30 Sec.
compressor startup undar low ambient conditions. Compartment
Tima Delay — Compressor No. 1. Allows compressor to start immadiately on de- Main Open for 2 min,
DL5 (1853) | mand and locks out comprassor for 2 minutes following demand off cycle or inter- Control following any
mittent power failure. DL5 is an electronic time delay. Box off cycle
DL5 (2753) & |Solid State Compressor Motor Protector — Opens camipressor control circuit to de- Main
DL6 (1853 & [energize compressor if winding tempaeratures exceed preset limits as indicated by Control ———-
27563) sensors buried in motor windings or discharge temp. axceeds preset limits. Box
No Heat Delay Relay — This solid state delay provides a 180 second time period at Main
DL7 the beginning of a heating cycle before the “no heat” circuit to status panel is ener- Control 180 Sec.
gized, through K20, DL7 and K21-1. Box et -
F1 Fuse — 230VAC control circuit protection. Make-up Box *2 5A-MDA.-250V
F2 Fusa — 120VAC control circuit protaction, Make-up Box **1.25A-MDA-260V
GV, GV2 . Heating
& GV3 Gas Valves -— Solenoid operated, 120VAC Comparttnent
Crankcase Heaters — Self regulating insertion well mounted type. Operate at line Comprassors
HR1 & HR2 | voltage of compressors. 5ton compressor uses one heater. Each 10 ton compressor 1p& 2 50 Watt each
uses two {50 watt) heaters each.
JP1 Jack Plug — Powar saver harness. Retu”j' Air -
B ST Section |
JP2 Jack Plug — Powaer exhaust fan harness. Returr} Air -
Section
JP3 Jack Plug — Low ambient kit harness. Compressor -
S U S Compartment
Main
JPA & JP5 | Jack Plug — Status panel relay interface board harnesses (2). Control -
e BOX
Main
K1 Blower Contactor — Energizes blower motor, Control -
...... e Box
Night Relay — Activates the night setback mode when optional clock timer contacts Main
K2 make Control -
) Box

."Use 3.2A-MDA-250V for GCS11-1853-400 and GCS11-2753-450 C.G.A. approved units.
**Use 4.0A-MDA-250V for GCS511-1853-400 and GCS11-2753-450 C.G.A. approved units.
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TABLE 2 — CONTINUED

GCS11

| COMPONENT | DESCRIFTION AND FUNCTION LOCATION SETTING
Limit Blower Relay — Energizes K1 to start blower motor. When de-energized, it Main
K3 X Control -
drives power saver motor B6 closed. Box
. - Return
Ka Exhaust Fan _Relay—.Energlzes exhaust fan motorrf B9, B10_ & B11 when the ex- Air L
haust fan switch $8 is closed and the main blower is operating. Section
Burner Relay — K5 is shergized on a heating demand through DL2 purge relay N.C.
contacts. N.O. K5-3 contacts close to latch in the relay until the heating demand is Main
K& over. N.O. K5-1 contacts close to energize B8 combustion air motor. N.O. K5-2 con- Control -
tacts also close to permit an ignition attempt after DL2 N.O. contacts make. Kb is not Box
used on FM/IRI units. _
Heat Limit Relay — K6 coil is energized if either S4 pri. limit or S5 sec. limit open on Main
K6 high temperature. K6-1 N.Q. contacts close to energize K3 limit blower relay starting Control
the main blower until the limit temperature returns to normal. Box
Blower Delay Relay -— Following a heating demand and DL2 purge delay timae,
K7-120V coil is energized through DL2 N.O. contacts and K5-2 burner relay N.O. Main
K7 contacts. K7-1 N.O. contacts close to energize DL1-24V blower delay to operate Control
main blower tircuit. K7 is not a time delay relay. “Delay” for K7 refers to function of Box
energizing DL1 blower delay relay circuit,
Main
K8 No. 1 Comprassor Contactor — Energizes compressor No. 1. Control
Box
Main
K9 No. 2 Compressor Contactor — Energizes compressor No.2 Control
Box
. o ) Main
K11 Blower Relz_ay— K11is en_erglzed onagoohng demand. N.O. K11-1 contacts close to Control
then energize K3. K3 brings on blower motor contactor K1, Box
Low Ambient Relay — Used with low ambient option. K14 is energized with the Low Ambient
compressor contactor. It latches on through its N.Q. contacts and DL4 N.C. contacts Kit
K14 bypassing the low pressure switch to allow compressor startup, After 30 second de- COMPBIESSon -
lay, DL4 N.C. contacts open and the low pressure switch is back into the control c p
e ompartment
circujt.
o Main
K15 No. 1 Condenser Fan Contactor — Energizes condenser fan for compressor No. 1. Control
Box
Main
K16 No. 2 Condenser Fan Contactor — Energizes condenser fan for compressor No. 2. Contro! -
Box
Cool 1 Readout Relay — Compressor No. 1 circuit. Part of status panel refay inter- Main
K17 face board. When K17 is energized with K22 the status panel indicates green for Control o
compressor 1 operation. If a safety circuit switch opens K17 drops out and the green Box
indication changes te red with only K22 energized,
Cool 2 Readout Relay — Compressor No, 2. cirguit. Part of status panel relay inter- Main
K18 face board. When K18 is energized with K19 the status panel indicates green for Control
compressor 2 operation. If a safety circuit switch opens K19 drops out and the green
S . . Box
indication changes to red with only K18 energized.
K Cool 2 Readout Relay — Compressor No. 2 circuit. Part of status panel relay inter- Main
19 s . Control e
face board. See K18 description for function of K19. Box
Heat Readout Relay — Heating Circuit. Part of status pane! relay interface board. Main
K20 With a heating demand K20 is energized and through its contacts the status pane! Control
indicates green for heat mode operation. Box
No Heat Readout Relay — Heating circuit. Part of status panel relay interface board.
K21 is energized with the gas valve following a heat demand. Its N.C. contacts open Main
K21 preventing the no heat indication circuit from operating. If the gas valve and K21 Control -
are not energized during the DL7-180 second delay period following a heat demand Box
the red ‘ng heat’ indication is given at the status panel
K22 Cool 1 Readout Relay — Compressor No. 1 circuit. Part of status panel relay inter- th:tlrol
face board. See K17 description for function of K22. Box
Voltage Controlled Ralay — Performs 2 functions; energizes K27 to operate blower ”i\.nain ON AT
K23 during power saver operation when unit is on intermittent blower/and lights the Contral 3.5—4.8VDC
‘cool mode’ indicator on the status panel (SP11 or SSP11) to indicate when power Box OFF AT:
saver is operating. K23 coil is gperated from the DC cooling signal, 2.3 — 35VDC
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TABLE 2 — CONTINUED

JSOMBONENT

DESCRIPTION AND FUNCTION

LOCATION

SETTING

Blower Control Relay — K23 N.Q. contacts close to energize K27 coil. When the Main
» K27 unit is en intermittent blower operation K27 contacts energize K3 relay to operate Control
the blower during power saver operation, " Box
Damper Relay — Used with motor driven outside air dampers only. K32 de-ener- Qutside
K32 gizes the damper motor allowing it to spring return, closing the outside air damp- | Air Damper
ers during night setback and when the main blower is off. Assembly
Humid Climate Option — This field provided and field installed relay eliminates |..
— Field Installed
powaer saver operation during excessive humidity conditions. —
. . Heating
PV1 Pilot Gas Valve — Solencid operated, 120VAC. N Compartment
Night Heating Operation Resistor — Used in night setback option to determine | Make-up Box o a0 o
R1 - (5", 10° or 15°F}
degree of heating setback. TB:-E Strip N
R2 Night Cool Setup Resistor — Used in night setback option to determine degree of | Make-up Box {{5°, 7°, 9°, 10°, 13°, 15°F}
cooling setup. - TB-E Strip or cooling lockout
R3 Minimum Position Potentiometer — Allows adjustment of power saver motor to Power
hold at desired minimum fresh air opening. Saver
R4 Minimum Position Potentiometer — Same as R3 above, except remote mounted. Remote .
{Bisconnect R3 when R4 is used.) _
RS Readout Resistor — Used in‘comprassor 1 readout circuit. Provides circuit path for | Make-up Box 10K Ohms + §%
red status panel indication when a safety circuit switch opens. TB-F Strip 1/2 Watt
R Readout Resistor — Used in compressor 2 readout circuit. Provides circuit path for [ Make-up Box 10K Obms + 5%
red status panel indication when a safety circuit switch opens. TB-F Strip 1/2 Watt
RT1 Discharge Sensor — Sends a dc voltage to loegic panel which is equivalent to the Heating
e discharge temperature. _ Compartment
Remote Room Sensor (optional} — This is the thermistor that is used with the
RT2 R . Remote -
rgom transmitter option. _
No. 1 High Pressure Switch — Shuts off compressor {B1) control circuit when re- | Compressor .
S1 410 psig Out
frigerant pressure rises above setting. Must ba manually reset, Compartment
Nop. 2 Hrgh Pressure Switch — Shuts off compresser (B2) control circuit when re- | Cormprassor .
S2 ; 410 psig Out
frigerant pressure rises above setting. Must be manually reset. Compartment
Primary Limit — At excessive unit temiperatures S4 de- -energizes heating control R . .
54 circuit. In addition it also keeps K3 energized to -maintain blower operation until Haating 140°F Out
B P 9 Compartment 105°F In
control resets,
. - . L, . . . 140°F Out
Secondary Limit — This added limit also de-energizes heating control circuit at ex- Blower 1853 105°F In
S5 cessive Lnit termperatures. It also keeps K3 energized 1o maintain blower operation Compartment T30°F Dt
unit control resets, 2753 o
s 95°F In
S6 Comprassor Monitor — Shuts off all cooling compressor operation when ambient C?:tlrr:)l Adj. 20° to 90°F
temperature drops below setting. Factury set at 55°F. Box 3-1/2°F differential
y
Low Ambient Thermostat — Locks out compressor No. 1 on 1853 units and com- Low K?:b'em Adi. 20° to 90°F
S7 pressor No. 2 on 2753 units. during unit oparation at low ambients, One compres- ]; . :
sor only is permitted tc operate at low ambients. Factory set at 55°F Compressor 3-12°F differential
yisp p . Y " Compartment
Exhaust Fan Switch -— Mercury switch mounted on power saver motor. Energizes Power
S8 K4 exhaust fan relay to operate exhaust fans when return air dampers are ciosed. Saver
{Inciuded with power exhaust fan aption). Motor

*Note - K27 was not used on units built before 1983. K23 N.O. contacts
were used to directly energize K3 relay coil to energize the blower during
powaer saver operation. On the earlier units K23 contacts only controlled
the blower relay K3 {in place of the current K27 contacts); the modifica-
tion to later units allows K23 to also light the cocl mode indicator on the
status panel when powsr savet only is operating.

Page 14

**0On GCS11-2753-450 use 1609 Out

126°F In




TABLE 2 — CONTINVED

GCS11

_ ___DESCRIPTION AND FUNCTION _ LOCATION | ___ SETTING
S9 No. 1 Low Pressure Switch — Shuts off 'combfeésor (B1} control Gircuit when suc- Compressor 25 + 5 psig - Out
tion pregsure drops below setpoint. Automatically resets. Compartment 55 + 5 psig - In
S10 No. 2 Low Pressure Switch — Shuts off compressor {B2} control circuit when suc- ‘Cormpressor 25 + 5 psig - Out
tion pressure drops below setpoint. Automaticaliy resets. Compartment 8515 psig-In
Low Ambient Pressure Switch — Cycles K16 condenser fan No. 2 contactor on 1853 Low ?(Tb'em 140 psig Out
S11 units and K15 condenser fan No. 1 contactor on 2753 units during unit operation at Comp:essor 275 psig In
low ambients, Shuts off fan when head pressure drops below setting. c {135 psig differential}
R ompartment
S12 Low Gas Pressure Switch — Used only on FMAR! units. Senses regulated gas pres- Heating
sure, opens circuit to primary, control preventing operation if pressurs is too low. |Compartment
Enthalpy Control {Usad with power saver) — Senses heat content of outside air. Fresh o
513 When heat content rises above setpoint, cantrol switches to close outdoor dampers Air Adi
1o minimum position. Intake .
s Filter Switch — Used with optional status panel. Indicates restricted air flow Blower
14 . --
through the filters, Comparntment
S15 Combustion Air Switch — 515 must ¢lose before primary control can be energized. PG3
Assures combustion chamber purge and presance of combustion air. Burner
$16 High Gas Pressure Switch — Used only on FM/IRI units. Senises regulated gas pres- Heating N
sure, opens circuit to primary control preventing operation if pressure is tog high. ]Compartment
S18 Low Ambient Heating Thermostat — Used only on C.G.A. units certified for opera- Heating _
tion in ambient temparatures to —60°F, Cuts out heating operation below _60°F. 1Compartment
T Power Transformer — On 460V & 575V units, T1 drops line voltage to 330V for the Compressor .
Jcontrol circuit supply voltage. Compartment
Main
T3 Thermostat Transformer — Provides 24V power to thermostat circuit. Control -
Box
T4 Power Saver Transformer — Provides 24 volts to power saver motor (B6). Has | Return Air L
multi-tap leads to choose between 200V & 230V input when field installing. Section
T 120V Control Transformer — Provides 120VAC for compressor circuit controls and CI::on:tI:ol -
heating circujt controls. Box
T6 Ignition Transformer — Used only on FM/IR] units. Provides ignition spark for gas PG3 _
heating on demand from primary control.{Uised with Fireye & Honeywell Controls), Burner
7 Exhaust Fan Motor Transformer -~ Usad only on 575 volt units. Drops line voltage to 230V Re’;:'rm .
to power optional exhaust fan motors. Coripartrment
Main
TB-A High Voltage Terminal Block — 1 Phase 230 volt control. Control -
Box
Main
T8-8 High Voltage Terminal Block — 3 phase line voltage connection, Control
Box
TB-C,D.EF & G|Low Voltage Terminal Block — Field wiring connections. Make-up Box -
TB-H Power Exhaust Fan Terminal Strip — Transformer connections, when used. R;;z;ir;:lr --
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A - Main control Box

Figure 7 identifies the components in the main control box.
Note that DL7 and the Status Panel Relay Interface Board are
used only when either the SP11 or SSP11 status panel is
applied with the unit; these are field installed items. The
control box contains JP4 and JP5 wiring harnesses that plug
directly into the relay board. JP3 in the bottom panel of the
box is for plug in of a field installed low ambieant kit.

The Compressor Monitor {S8) is located in the upper right
hand corner of the main contro! box. The sensing bulb routes
outside the box into the compressor compartment for sens-
ing ambient temperature. 56 is adjustable from 20°F to 90°F
with a 3-1/2°F differential. It is factory set at 55°F, Both com-
pressars are locked out whenever the ambient temperature
drops below the setpoint. When a low ambient kit is used S6
is adjusted in the field to the lowest temperature compressor
operation is desired.

B - Low Voltage Junction Box

Figure 7 shows the low voltage junction box in the main
control box. It contains the field wiring terminal block, TBC.
K23 voltage controlled relay (used with power saver) is lo-
cated to the left of TBC, standard on CGA units and field
installed on all other units. Also accessable inthe low voltage
junction box are control circuit fuse holders (F1-230VAC and
F2-120VAC) and a manual reset circuit breaker CB1 in the
24VAC control power circuit to the logic panel.

The low voltage field wiring connects to the TBC terminat
block. The terminals are identified by both letters and num-
bers in columns and rows. The coluring are labeled “C”
through “G” and the rows are numbered 1" through *"10”.
For example, to find TBD-5, locate column labeled "D and
then go down to row number ‘8", This terminal designation
system is used throughout the unit wiring diagrams.
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GCS11

to four thermistor sensors wired in serigs in the compressor.
Three of the sensors are buried in the motor windings to sense
overheating of the motor. The fourth sensor monitors discharge
line termperature internal to the compressor, The protection

C - Compressor Compartment (Figures 8 8 9)
Figures 8 and 9 show the compressor compartments for the
GC511-1853 and the GCS11-2753 units respectively.

1 - The 1853 units use one 5 ton compressor and one 10 ton

compressor for 3 stages of cooling:

Stage 1 - Comprassor 1 only operating, 5 tons cooling.
Stage 2 - Compressor 2 only cperating, 10 tons cooling.
Stage 3 - Compressors 1 & 2 operating, 15 tons cooling.

2-The 2753 units use two 10 ton compressors for 2

stages of cooling:
Stage 1- Compressor 1 only operating, 10 tons cooling.
Stage 2 - Compressors 1 & 2 operating, 20 tons cooling.

3 - The 5 ton compressor is protected with an internal line

break overload. This device detects motor winding tem-
perature to protect compressor from excessive heat
and/or current draw. This compressoris also protected by
an internal pressure relief valve set to open at discharge
and suction differential of 450 + 50 psig. In addition the
compressor has a 50 watt insertion type self regulating

module is also wired into the compressor control circuit to de-
energize the compressor contactor if abnormal temperatures
are sensed.

The 10 ton compressors have an internal pressure relief
valve setto open at a discharge and suction differential of
450 t 50 psig. Each compressor uses (2) 50 watt insertion
type self regulating crankcase heaters. They operate at
the line voltage rating of the compressor. The 10 ton
compressors also have a built-in accumulator with a 30
pound refrigerant capacity.

5 - Each refrigerant circuit includes high and low pressure

switches for compressor protection. The high pressure
switch opens at 410 + 10 psig and must be manually
reset. The low pressure switch cuts out at 25 + 5 psig and
automatically resets at 55 + 5 psig.

crankcase heater. The heater operates at the line voltage
rating of the compressor.

6 - The low ambient kit control box is mounted in the com-
pressor compatrtment and plugs into JP3 of the main
control box. The pressure switch in the low ambient kit
senses discharge pressure from the connection made to
the discharge line service valve.

4 - The 10 ton Tecumseh compressors do not have internal over-
loads. They are protected by an external solid state protection
module, located in the main control box. This device connects

GCS511+1853 COMPRESSOR COMPARMENT
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FIGURE 8
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FIGURE 9

7 - The condenser fan draws air through the outdoor coil and
discharges it out the top of unit. For fan service access,
remove boMts securing fan assembly. Figure 10 gives the
dimensions for location of fan blades in orifice panel. The
1853 unit has one 24-1/4 inch orifice and one 26-1/2 inch
orifice for the 6 and 10 ton compressors respectively, The
2753 unit uses twa 26-1/2 inch orifices for the two 10 ton

FAN BLADES‘\

'..z:*;a..x*@ﬂ/)
114 IN.

imm*

MOTOR
compressors.
8 - The condenser fan miotor capacitors (C1) are also located GCSN ORIFICE D'MEN§|0N
in the compressor compartment. e UNIT WWID - A
. . . . 1863 24-1/4" 1-3/8”
9 - Discharge line service valves with gauge ports are pro- 1853 361197 i
vided for each compressor. These are both backseating 2753 26.1/2" e
and frontseating valves. The suction lines to each com- -
pressor have a gauge port fitting with valve core. CONDENSER FAN_&S_’_S_EMBLY
FIGURE 10

D - Heating Compartment

GCS11-1853 and 2753 units use PG3 power burners and
GX11 heat exchangers. Basically, the heating components
provide fuel supply, combustion air supply, ignition source
and proof of flame. Figure 11 identifies the components in
the heat section and Figure 12 illustrates the PG3 burner
components,

1 - Three basic types of burner manifold arrangements are used.
Figures 13, 14 and 15 identify these and give the burner usage.
Basically all versions have a redundant solenoid gas valve, ex-
cept for the PG3-450/270 C.G.A. approved burner. The
photographs show the physical piping arrangement for one
burner of each type.
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E - Blower Compartment
Figure 16 is a rear view of the 2753 unit showing the blower

compartment. Refer to the cutaway, Figure 6, for a front view
of the blower compartment.

1 - The secondary limit 55 is located on the outlet of the
blower scroll.

HEAT DX CHANGER
L

FIGURE 16

2 - Table 3 lists the drive kit options.

Note - Maximum usable hp of motors furnished by Lenngx are
shown in table. If other motors of comparable hp are used be
sure to keep within the service factor limitations outlined on
the motor nameplate. In Canada norminal horsepowsr is
maximum usable horsepower.

TABLE 3
Model Nominal Maximlum Rpm Range of
No. Motor | Usable | oy available Drive Setups
H Hp
3 3.45 625 — 780
GCS11-1863
5 5.75 815 -— 970
3 3.45 6B — 760
GCS11-27563
5 5.75 790 — 965

IV - REFRIGERATION SYSTEM

1 - Each unit utilizes two compressors in separate refrigerant
circuits. Standard cooling refrigerant flow circuitry is used
between the compressor, condenser, expansion valve
and evaporator coil. Thermal expansion valves are used
with superheat factory set at 10°F. Compressor operation
below 55° requires addition of a low ambient kit.

2 - The evaporator coils are face split for maximum de-
humidification and are located upstream of the heat sec-
tion.

3 - Each unit is furnished with a normal operating pressure
curve. The curve utilizes suction pressure, discharge
pressure and outdoor temperature comparison. To use

GCS11-1853 REFRIGERATION SYSTEM

3 STAGE COOLING 5/10/15 TONS

EVAPORATOR COIL
{COMPRESSOR 1)

EXPANSION VALVE
(COMPRESSOR 1}

Lo SUCTION LINE

CONDENSER COIL
{COMPRESSOR 1)

CONDENSER CON
ICOMPRESSOR 2)

T PRESSURE TAPS
= ”
‘ SUCTION LINE s -% P — ——
% PRESSURE TAPS ' 525 [l 8 :
VAR I %y I
COMPHESSOR 2
LIGUI UINE v 10 TON
SERVICE VALVES d _
. ¥ HEAT SECTION = DISCHARGE LINE
COMPRESSOR 1 SERVICE VALVES
\ | 5 TON
EVAPORATOR COIL ™~ .
(COMPRESSOR 2) | FLYER-ORIERS
EXPANSION VALVE
{COMPRESSOR 2}
FIGURE 17
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GCS11

the chart, first check suction pressure, then move over to thing wrong with the system and further checks are
the outdoor temperature and finally down to the dis- needed. Always replace access panels and seal around
charge pressure. If the discharge pressure is within five gauge hoses when monitoring refrigerant pressures.

pounds of this reading, the unit is properly charged, pro-
viding the three conditions meet in the unshaded area of
the chart. If they meet in the shaded area, there is some-

GCS11-2753 REFRIGERATION SYSTEM
2 STAGE COOLING 10/20 TONS

s
i

[ ﬁwﬁ\mww CONDENSER COIL

4 - Refer to Figures 17 and 18 for cooling system component
arrangements of the 18563 and 27563 units.

. {STAGE 2}
EVAPORATOR TOML e
<o {STAGE 2) =
E s § !
e I CONDENSER COIL

EXPANSION VALVE
(STAGE 2)

{STAGE 1)
T

""" || SUCTION LINE DISCHARGE LINE

PRESSURE TAPS

SUCTION LINE
PRESSURE TAPS

COMPRESSOR 2

FILTER-DRIERS 10 TON (STAGE 2}
/ EXPANSION VALVE gﬁ‘;:“gi%’; _1”_
1
EVAPORATOR COIL (STAGE 1)
{STAGE 1)
FIGURE 18

V - HEATING SYSTEM in gas line external to unit. Union must be of the ground joint
A - A.G.A./C.G.A.[FM/IRI Usage type.See Figure 19. Installer must also provide 1/8 inch N.P. T,
1- A.G.A. units use a separate regulator and a redundant plugged tap in field piping. Tap must be accessible for test

main solenoid gas valve. One additional valve is used for gauge connection. A drip leg must be installed on all vertical

single stage operation and two for two stage operation. pipe runs.

The redundant valve assures gas shutoff in the event that FIELD PROVIDED

‘one solenoid valve sticks open, GROUND PRESSURE TAP (1/8"}

JOINT UNION

2 - C.G.A, units use a separate regulator but do not use a - wwm-j

redundant valve. One solenoid gas valve is used per heat- \

ing stage; two staggs maximum. The C.G.A, "4501270° EXTERNAL

burner uses a motorized valve for first stage and a sole- MANUAL MAIN

noid vaive for second stage. SHUTOFF VALVE
3 - FM and 1Rl units use a motorized vaive as a redundant (RELEJJ:S;OCN [ e —

valve and two additional solenoid valves; one for first

stage and one for second stage. A separate regulator is T

also used. ? -
4-All AGA., C.GA, FM and IR! units have manual main /[/) OOF MOUNTING

shutoff valves on the manifold and the pilot gas com- [ FRAME

ponents - regulator and solenoid pilot valve. Q/// - |cAs PIPING
B - Gas Piping e UPPORT
Before connecting piping, check with gas company or au-
thorities having jurisdiction for local codes or requirements,
A manual main shut off valve and union should be installed

FIGURE 19
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C - PG3 Power Burner

The PG3 burner is available in four sizes as indicated in the
burner rating table on page 5. The PG3-300 and PG3-350
models are characterized by a low temperature rise. The
PG3-400/240 and PG3-450/270 models are two staged. These
PG3 burners use an intermittent pilot system with flame
proving to ignite the main burner.

On aninitial heating demand prepurge of the heat exchanger
is provided by a combustion air blower. The pilot valve is
then energized as the primary control provides sparking at
the electrodes to light the pilot flame. When the pilot is
proven by flame rectification the main gas valves are opened
by the primary control. Gas flows from the manifold through
the orifices into the venturi where it'is mixed with airin the
correct proportion for proper combustion {air provided by
combustion air blower). Existing pilot flame ignites the fuel
mixture. The resulting burner flame is adjusted to combus-
tion chamber for unifarm heat distribution by flame spread-
ers. The flame may be observed through a window in the
burner box cover. On two stage burners, second stage is
ignited by first stage burner flame.

D - LP Conversion Kits

All A.G.A PG3 burners are factory shipped in the GCS11 for
natural gas only. LP changeover kits are available for the
PG3-400/240 and PG3-450/270 size burners. See table 4 for
kits and usage.

values listed in Table 6, derating is not required. Should the
heating value of the gas exceed the table values, or if the
elevation is greater than 6,000 feet above sea level, it will be
necessary to derate the unit. Lennox requires that derate be
based cn 4% per thousand feet above sea level. Thus at an
altitude of 4,000 feet, if the heating value of the gas exceeds
1,000 Btu/ft?, unit will require a 16% derate. Table 7 lists the
existing standard natural gas PG3 orifices for A.G.A. and
FMIIRI burners.

TABLE 6
Elevation Maximum Heating
oea Level (Feet) Value (Btuift?}
5001 — 6000 900
4001 — 5000 950
3001 —- 4000 1000
2001 — 3000 1050
Seg Level — 2000 1100

TABLE 4
LP CONVERSION KITS
USAGE *PG3-400/240 PG3-450/270
C.G.A. LB-4B737CE LB-48737CF
FMIIRI - LB-48737CK
A.G.A. LB-48737CA LB-48737CB’

*Note - The C.G.A. burnar. is. g PG3-400/220.

PG3-300 and PG3-350 size burners are only approved for
natural gas. All C.G.A. units are shipped to the field with LP
components installed.

Basically the LP kits include 4 burner orifices, pilot orifice,
main regulator spring and pilot regulator spring. The kits for
the A.G.A. and FM/IRI PG3-450/270 burners also include an
orifice nipple that installs in the manifold. Table 5 lists the kit
orifice sizes.

TABLE 5
LP CONVERSION KIT ORIFICE SIZES
LB-48737 Orifice Drill Size
Burner Kit No. ) o
Pos | sums | Bormer | Meple | Pt
400/220 C.G.A. | CE #32 | - | #68
1450220 C.G.A. | CF #30 #68
400/240 A.G.A. CA #32 #68
4501270 A.GA. | CB #30 | 15327 | #e8
450270 FMIRI | cCK #30 15/32 | #68

E - High Altitude Derate
On A.G.A. and FM/IRI burners it may be necessary to derate
the unit. if the heating value of the gas does not exceed

TABLE 7
STANDARD NATURAL GAS ORIFICE SIZES

Burner Usage Orifice Drill Size
| _PG3- _ Burner | Nipple | Pilot |
300 A.G.A, #18 #53
B0 A.G.A. #12 #53
400/240° A.G.A. #3 #53
450270 AGA. BT 916" #6563
450/270 FMI/IRI “ET 916" #53

All C.G.A. units are shipped to the field derated for altitude.
Table 8 references the high altitude kits and orifice sizes for
C.G.A. units.

TABLE 8
HIGH ALTITUDE KIT ORIFICE SIZES (C.G.A)
C.G.A. LB-48737 Orifice Drill Size
Gas .
Burner T Kit No. Burne Pilot
PG3- ype Suffix '
.......... o limone ey
400/220 Nat. cC -
400/220 LP CG #35 #68
450/270° Nat. cD “g
450/270 tp_ | CH #31 #68
3580 Nat. CJ . #16

F - GX11 Heat Exchanger

Heat exchanger condensate connections arg provided on both sides
of unit. Condensate must be routed away from heat exchanger
and protected from freezing.

The heat exchanger drain MUST NOT be tied into the evaporator
condensate drain or capped.

If it should be necessary to clean the flue gas passageways,
use the following steps:

1 - Remove the heat exchanger rear access panel.

2 - Unscrew cap screws and remove heat exchanger breech-
ing. See Figure 20.

3 - Slide flue baffles from heat exchanger tubes.

4 - Clean flue passageways with a wire brush,

5 - Replace gasket and reassernble heat exchanger.
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FIGURE 20
G - Primary Control

The GCS11-1853 and 2753 units use proof-of-flame-
intermittent pilot ignition controls. The A.G.A. and C.G.A.
units use a Fenwal 05-143 control board as the standard
ignition system. FM/IR! units only use a Fireye TFM3 system.

1 - Fenwal 05-143 Primary Control {One-recycle)
Following the initial heating demand as verified by 515
combustion air switch and DL2 prepurge delay of 20 to 70 2-
seconds (45 seconds on C.G.A. units) powaer is applied to
the primary control. A 10 second trial-for-ignition is initi-
ated starting sparking at the electrodes and opening the

GCS11

pilotgas valve, Once pilot flame is established and proven
by flame rectification, the sparking is stopped. The flame
and sensor become part of an electronic circuit which
allows the main gas valve to be energized by the control.
The existing pilot flame lights the main burner, This se-
quence prevents the main gas valve from opening unless
pilot flame is established.

The 05-143 has a built in high voltage pilotignition source
eliminating the need for a separate ignition transformer.

It pilot flame is not established during the 10 second
trial-for-ignition period the control will lockout requiring
manual reset.

In the event of pilot flame outage during a heating cycle,
the control de-energizes the main gas valve and provides
one-recycle trial-for-ignition before locking out {10 sec-
onds).

To racycle the system after a lockout depress the manual reset
button, see Figure 21. The reset breaker connects to tarminals
H-H. CAUTION: CONTROL BOARD MUST ALWAYS BF
OPERATED WITH RESET BREAKER IN PLACE NEVER
REPLACE BREAKER WITH JUMPER OR FUSE, UNSAFE
OPERATION WILL RESULT. Figure 21 illustrates the 05-143
board wiring and corresponding voltages. Incoming power con-
nects to L1 and L2. The neutral leg MUST connect to L2.

Fireye TFM3 Primary Control {Non-recyclae)
The TFM 3 requires a separate ignition transformer (T6) to
provide high voltage sparking for pilot ignition.

Following the initial heating demand as verified by 515

DEPRESS RESET BUTTON TO RECYCLE
SYSTEM AFTER LOCKOUT

FROM DL2 PURGE DELAY AND
515 COMBUSTION AlR
PROVING CIRCUAT,

]
[y O

L. NEUTRAL LEG
] = o5

Fl

O
- — HOT LEG
e=hi ]» 120 POWER

i mve COMMON TO 120V GAS VALVES

=3 PV2
E
g o
- MV1
To €2 cnemmnfoe TO 120V MAIN GAS VALVE
“ﬂ:ﬂ,‘gﬁ? e LT @ PV1) . 70 120V PILOT GAS VALVE
0 NJdg L. O
IGNITION CABLE TO HIGH VOLTAGE
ELECTRODE
FENWAL 05-143 (LB-47903D) PRIMARY CONTROL
A.G.A. & C.G A. UNITS
..... FIGURE 21
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combustion air switch power is applied to the primary
control. The control begins a 90 second prepurge cycle
followed by a 10 to 12 second trial-for-ignition {opening
pilot valve and energizing T6 ignition transformer). When
the pilot flame is established and proven by flame ractifi-
cation, T6 ignition transformeris de-energized. The flame
and sensor become part of the electronic circuit allowing
the main gas valve to be energized. The existing pilot
lights the main burner.

If pilot flame is not established during the 10-12 second
trial-for-ignition period the control will lockout requiring
manua! reset.

The TFM3 control is non-recycle. Failure of pitot flame
during a heating cycle will cause the control to lockout
requiring manual reset.

To recycle the system after a lockout depress the manual
reset button shown in Figure 22. Figure 22 illustrates the
TEM3 chassis and subbase with corresponding wiring
and voltages. Incoming power connects to terminals 7
and 2. The neutral leg must connect to terminal 2.

3 - Electrode Setting

Figure 23 shows the PG3 venturi with ignition assembly
and slectrode setting dimensions. The Fenwal spark gap
is 1/8 inch and the Fireye spark gap is 1/16 inch.

H - Start-Up and Shut-Down Procedures
1- Start-Up

Close manual main gas valve(s) and pilot valve. Set room
thermostat to lowest setting. Wait at least 5 minutes and
then open gas valves. Set room thermostat to desired
temperature. If a switching subbase or switching status
panel is used, be sure the system switch is set to “Heat.”
On a heating demand, the pilot should light followed by
the main burner. If it dogs not, repeat preceding steps.

2 -

w
[

Safety Shutdown

Turn off power to unit. Close manual main gas valve(s)
and pilot valve. DO NOT ATTEMPT TO RELIGHT BURNER
WITH A HOT COMBUSTION CHAMBER. Wait a minimurm
of 5 minutes to allow heat exchanger time to purge un-
burned gases before trying to restart.

Extended Period Shutdown

To shutdown unit for an extended period of time, set
thermostat at lowest setting and turn off power to unit.
Close all gas valves both internal and external to the unit
to guarantee no gas leak into combustion chamber. All
access panels, covers and vent caps must be in place and
secured. Refer to step 1 to reactivate unit.

Gas Pressure Adjustment

1 - Check gas line pressure with unit firing at maximum rate.

o%]
'

A minimum of 6 inches w.c. for natural gas or 10 inches
w.c. for LP gases should be maintained. On muitipie unit
installations, check each unitin sequence, beginning with
the one closest to the supply gas main and progressing to
the one furthest from the main. Line pressure should be a
nominal 7 inches w.c. for natural gas or a nominal 1%
inches w.c. for LLP gas with all units firing on high stage.

After line pressure has been checked and adjusted, check
manifold pressure during high fire operation. Refer to
Figures 13, 14 and 15 on page 21 for location of manifold
pressure taps to take readings. The readings must corre-
spond to Table 9.

To check for proper gas flow to combustion chamber,
determine the Btuh input from the GCS11 rating plate.
Divide this input rating by the Btuh per cubic foot of
available gas. This is the number of cubic feet of gas
required per hour. Next determine the flow of gas through
gas meter for 2 minutes and multiply by 30 to calculate the

BEPRESS RESET BUTTON TO
RECYCLE SYSTEM AFTER LOCKOUT

50

R Wl |
|

10 \vA
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T
1 SPARK GAP —p (/8"
SEE DIMENSION “A

'—-f
©)
O

IGNITION
ELECTRODE |

O

f

SENSOR
JGNITION CONTROL  DIM. “A” I

ELECTRODE

T FIREYE 116"
FENWAL 8"
HONEYWELL 116"

il

SECTION A-A

A g

WARNING: ELECTRODES MUST BE POSITIONED AS SHOWN AND LOCATED IN
BOTTOM LEFT SECTION OF THE BURNER BOX.

FIGURE 23
actual gas flow to burner. Gas input should not exceed
burner rating. If it does, make necessary adjustments. NATUNAL GASTLAME 18 TOTALLY BLUE
TABLE 9 BUT MAY HAVE CLEAR YELLOW STREAKING
MANIFOLD PRESSURE - HIGH FIRE
NATURAL L.P.
o] GAS | GASES P —
GCS11-1863-300 38 ' ~ g — T
AGA GCS511-1853-400/240 2.4 10.7 - "“”é_"“t‘c"”*
GCS511-2753-350 34 - \\ﬁ:_ —
GCS11-2753-450/270 2.3 9.7
_IRIFM | GCS11-2753-450/270 2.1 9.6 /:’_,./ '
GCS11-1853-400/220 24 107 = q;;;;;" i
cGA [GCS11-2753:350 34 | = W‘i H
(GC511-2753-450/270 2.7 . __9._6 I \___;w __,,) —
J - Burner Flame /
The natural gas flame is totally blue. The LP gas flame is PG3 VENTURI
basically blue, but may have slight yeliow streaking. Figure
24 illustrates the burner ftame. FIGURE 24
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The combustion air is factory set for normal operation. Minor
changes in the air adjustment may be necessary to compen-
sate for the heating value of the gas. A combustion air ad-
justment shutter is provided on combustion blower. Loosen
lockscrew and move lever to desired position. See Figure 25.

For efficient operation keep comibustion air blower wheel
clean. Remove combustion air blower assembly and clean
wheel blades with a small brush.

VI - BLOWER OPERATION AND ADJUST-
MENTS

A - Blower Operation

1 - Units with standard room control non-switching sub-
base:
Blower operates continuously in narmal operation. Units
with optional night operation controls will have intermit-
tent blower operating during night control period.

2 - Units with switching subbase or switching status panel:
Both switching subbase at thermostat or switching status
panel have a "FAN’ switch and a “SYSTEM" switch.

Blower operation is controlled only by the “FAN" switch.
It has two positions, “AUTO’ and “ON.” in the “"ON"’
position the blower operates continuously; intermittent
blower will only occur if optional night operation controls
are installed. During night operation the blower will cycle
with demand.

With “FAN" switch in the "AUTO" position, the blower
cycles with demand. If the application includes a power
saver, a field installed K23 Voltage Controlled Relay starts
blower for power saver operation prior to demand for
mechanicat cooling (K23 is factory installed on C.G.A.
units).

The “SYSTEM" switch has "OFF-HEAT-AUTO-COOL"”
positions. The “OFF’ position does not stop the blower
when the "FAN'" switch is in the “ON" position. The
“FAN" switch must be in the "AUTC" position for the
blower to remain off with the “SYSTEM'' switch in the
“OFF" position.

3 - If either or both primary (S4) and secondary (55} heating
limit controls open on high temperature, the blower is
energized continuously untii the limit controls return to
normal. This limit function operates the blower indepen-
dently of “FAN" or “SYSTEM" switch positions and day or
night operation.

B - Determining Unit CFM

1 - The following measurements must be made with a dry
indoor coil. Run blower without a heating or cooling de-
mand. The air filters must be in place while taking rmea-
surements.

2 - Measure static pressure external to unit.

3 - Measure the indoor blower motor RPM.

INCREASE COMBUSTION AIR

ADJUSTMENT

DECREASE

\

Ug

FIGURE 25

4 - Rafer to Blower Performance Chart. Use the static pres-
sure and RPM readings to determine unit CFM.

5 - The CFM can be adjusted at the motor pulley. Loosen the
allen screw, and then turn adjustable sheave clockwise to
increase CFM or counter-clockwise to decrease CFM. See
Figure 26.

C - Blower Belt Adjustment

Maximum life and wear can be obtained from the belt only if
proper pulley alignment and beit tension are maintained.
Initially, tension new belt after a run in period of 24-48 hours.
This allows belt to stretch and seat in the grooves. To adjust
belt tension, loosen 4 locking bolts and slide motor bracket
right or left. See Figure 26,

VIl - THERMOSTAT OR TRANSMITTER OP-
ERATION

A room control installed with a standard subbase aliows only
heating and cooling setpoint adjustment. The temperature
gap between the setpoint levers represents the “no load”
band where no heating or cooling can occur. With levers
positioned side by side, the no load band is 3°F. With levers
wide apart, the no lead band is 30°F.

A'room control installed with an optional switching subbase
or optional switching status panel will allow heating and
cooling setpoint adjustment, system function selection and
blower operating control. The system function switch is
tnanually set for the desired operation mode:

HEAT — Heat only.

COOL — Cooling only.

AUTO — System automatically provides heating or cool-
ing on demand.

OFF — Heating-Cooling System Off.
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PULLEY AND BELT ADJUSTMENT

SLIDE MOTOR BRACKET
RIGHT OR LEFT TO
MOTOR A/DJUST TENSION

LOOSEN LOCKING

BOLTS BLOWER WHEEL

PULLEY ADJUSTMENT
1 - LOOSEN ALLEN SCREW
2 - TURN PULLEY CLOCKWISE TO INCREASE SPEED.
TURN PULLEY COUNTER CLOCKWISE TO DECREASE SPEED.

FIGURE 26

The fan switch manually sets to desired position:

AUTO — Blower cycles with demand.
ON — Blower runs continuously.

VIl - GCS11 UNIT OPTIONS

A - Power Saver (Figure 27)

1-The power saver motor modulates in response to the
cooling ramp signal, discharge low limit feature, and en-
thalpy control setting. The range is 1.5 to 4VDC. The out-
side dampers are inminimum position at 1.5 volts and are

Y POWL opan at 4 volts.

SSURE
% SAVER HARNE SWHECH LISED WITH
UGS IN ARDWE NEL "

OWER SAVER GCS11.2753 UNIT SHOW
FIGURE 27
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The enthalpy control is located in the outdoor air inlet of
unit. It senses the total heat content of the outside air
including latent heat. If the heat content rises above con-
trol setpoint, the power saver dampers drive te minimum
position. The recommended set point is “A’" as shown in
Chart A. If power saver is allowing air which is too warm
or humid to enter system, set contro! to a lower setpoint.
Refer to Chart A.

CHART A
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The power saver motor includes a spring return feature
which closes motor on'a power failure. The motor stroke
is 160 degrees as shown in Figure 28 and the timing is 40
ssconds. With R-W terminals shorted or B leg open, the
motor drives outside dampers closed. With R-B terminals
shorted or W leg open, the motor drives outside dampers
open,

Dampers are factory adjusted. The dampers rotate 90
degrees. If adjustment is needed, drive the dampers
closed and adjust each blade individually.

Adjust minimum positioner with cutside dampers at
minimum position (turn enthalpy control to “D"”). Rotate
screw clockwise to open damipers or counterclockwise to
close dampers. Return enthalpy control back to normal
setting.

If desired a remote minimum positioner may be used in
place of the one at motor bracket. Simply disconnect
gxisting minimum positioner and wire the new one with
“W' |ead to TBE-7, jumper “R"” lead to “B" lead and
connect to TBE-8. The remote minimum positioner ro-
tates counterclockwise to open and clockwise to close.

6 -

~J
'
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FIGURE 28

I the GCS$11 application includes a power saver and any
one or cornbination of the following options -— switching
subbase, SP11 status panel or SSP11 switching status
panel — a K23 Voltage Controlled relay must be field in-
stalled. The main function of K23 is to. start the blower
duting power saver operation when the fan switch is set
to “Auto.” The blower is started at 3.5-4.8VDC {(cooling
ramp signal) and cycled off at 2.3-3.5VDC. The secondary
function of K23.is to light the status panel “cocl mode”
LED to indicate power saver operation. A unit with a stan-
dard nonswitching subbase, SP11 and power saver re-
quires K23 only to operate the “‘coocl mode” indicator
during power saver operation. K23 is factory installed on
C.G.A. units only.

Humid Climate Option:

In very humid climates it may be desirable to eliminate
power saver operation during high humidity conditions.
This would keep the cutside dampers closed and blower
mator stopped until there was a mechanical cooling de-
mand. On a mechanical cooling demand, the outside
dampers would open to minimoum position for ventilation
and the hlower would run. During favorable caonditions
the power saver would function normally.

This can be accomplished with the use of a switching
subbase or switching status panel and the field installa-
tion of an additional relay. Figure 29 shows the hook-up
and explains the sequence of operation. The enthalpy
control is rewired to control the new relay coil and the
relay contacts are inserted into the controt circuit to pro-
vide the above functions.
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INSTALLATION

A - Remove wire from terminal No. 2 of enthalpy control and con-
nect to common of gold crossbar contacts on relay.

B - Remove wire from terminal No. 3 of enthalpy control and con-
nect to N.C. side of gold crossbar contacts on relay.

C - Remove wire from terminal No. 1 of enthalpy control and con-
nect to N.O. side of gold crossbar contacts on relay.

D - Connect relay coil through enthalpy control terminals 1 and
2 to the power saver transformer T4 (24VAC)

E - Connect -2 N.C. contacts of relay in series with K23 voltage
control relay N.Q. contacts.

F - Place ‘'FAN' switch in ‘AUTQ’ position on switching subbase
or switching status panel.

2 - During excessive humidity conditions, enthalpy control con-
tacts 1 to 2 close energizing the new relay.

a - The relay's -2 N.C. contacts open to de-energize K27.

h - K27-1 contacts open, dropping out K3 hlower relay (and
exhaust fan circuit when used). Consequently the blower
is stopped.

¢ - K3-2 N.C. contacts are now closed causing the power saver
motor to drive the outside dampers closed.

3 - On a compressor demand K11-1 blower relay contacts will close
energizing K3 blower relay, starting the blower. (Power is also
provided to the exhaust fan circuit, when used, but the fans
will remain off with the outside air dampers closed, The ex-

OPERATION haust fan mercury switch, S8 on the damper motor shaft con-
1 - Power saver demand (K23 energized) during low humidity trols K4 relay to operate the fans only when outside dampers
conditions energizes K27 blower relay through K23 contacts are open.)
and the -2 N.C. contacts of the new relay. a - K3-2 contacts open. Power saver motor opens to minimum’
a - K27-1 N.O. contacts close to energize K3 blower relay and position. The signal opening the motor feeds from tarminal
provide power to the exhaust fan mercury switch, S8, when Y of A1 logic panel thraugh the new relay -1 N.Q. contacts
used. (closed) to terminal R/B of min. pos. potentiometer and
b - K3-1 N.O. contacts {not shown) close to enetgize the hlower on into W1 of the damper motor.
contactor, K1. 4 - When outside air is agaih suitable for cooling, enthalpy con-
¢ - K3-2 N.C. contacts open allowing powst saver motor to trol opens contacts 1-2 to de-energize relay, returning system
moadulate, to power saver operation.
'FIGURE 29
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B - Gravity & Power Exhaust Dampers

On GCS11 applications including a power saver, gravity or
power exhaust dampers may be used for systém pressure
relief. The dampers are mounted in the fower half of the
return air section. Refer to the dimension drawings and fig-
ures 6 and 27 for location. When a horizontal discharge
mounting frame is used exhaust dampers and fans if used
are mounted in the side of the return air plenum.

The power exhaust damper fan motors.(2 on 1853 units and 3 on
2753 units) are controlled by S8 marcury switch on the power saver
motor. When the raturn air dampers are closed and the main blower
is on, the fans operate. The fans do not require any field adjust-
ment. Figure 30 shows tha corract position of the mercury switch
{S8) and crank arm on auxiliary end of the power saver motor with
the motor in the fully closed position (outdoor air dampaers closed).

m‘

BEACES INSIDE GF UNF
{AUXILARY OF DAMPER

FIGURE 30

Figure 30.5 gives dimension for position of exhaust fan blades in
otifice panel.

POWER EXHAUST FAN ASSEMBLY

ORIFICE PANEL

FAN BLADE
FIGURE 30.5

C - Minimum Fresh Air Dampers

The OAD11-185 and 275 minimum fresh air damper assem-
bly is externally mounted on the fresh air intake end of unit
using filler panels, see Figure 31. The dampers may be man-
ually adjusted for minimum air requiremaents to a fixed posi-
tion; the linkage is locked to hoid position. Refer to Table 10
for damper blade angle corresponding to percentage of fresh
ailr,

UPPER FILLER PANEL

INSTALL WITH TOP
ANGLE UNDER
FILLER PANEL

- SIDE FILLER PAMNELS {2}

FIGURE 31

An automatic fresh air damper kit is added to the manual
damper assembly to motorize the dampers. The motor
opens the dampers to the minimum position during unit
operation. During night operation and when the main blower
is off, the motor is de-energized by K32 relay and spring
returns the dampers closed. The fresh air percentage is ad-
justed as in Table 10. Figure 32 shows the damper motor kit
components and dimensions for positioning the crank arm
and ball joint on the motor in the closed position. Figure 33 is
a damper end view of the fresh air assembly showing loca-
tion of motor kit. A harness from the motor kit plugs into the
unit wiring above the filter rack in the return air section.

AUTOMATIC FRESH AIR
DAMPER MOTOR KIT

= rmeetr——
-©& 8
T4 TRANSFORMER K32 DAMPER
AELAY
B8 SUTDOOR ALR
DAMPER MOTOR
ol ®
b
- ° e o
(] o)
FIGURE 32
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GCS11

The field wiring consists of removing the jumper plug from
the JP3 jack located on the bottom of the main control box
and inserting the low ambient kit wiring harngss plug into
JP3. The pressure switch sensing line from the kit is con-
nected to the respective compressor discharge ling service
valve {Refer to Figures 8 and 9).

Figure 34 shows the low ambient kit component arrange-
ment. The pressure switch 511 is used to cycle the condenser
fan contactor; the pressure switch setpoints are:

TABLE 10
Return Air Duct Static Prassure
Dam::rzlade . S 5" (13mm)
9 PSD11] OAD11
5° 13% | 12% | 20% | 18% | 30% | 27%
10° 26 21 34 27 46 37
15° 37 2 46 33 57 41
20° 48 31 57 37 66 43
25" 58 34 66 38 74 44
30° 69 37 75 41 81 45
35° 79 40 84 43 88 46
40° 90 a5 1. 392 46 | 94 47
OAD11-185/27%

FRESH AIR DAMPER ASSEMBLY

Cut In 275 psig
Differential 135 psig
Cut Out 140 psig
LOW AMBIENT
_ THERMOSTAT
‘ﬂI:_TB‘::“: - E‘?:ifjt'_ N T _‘E Y
18 "2
\ ki
\ LOW AMBIENT
$11 LOwW % RELAY
AMBIENT N
PRESSURE N
SWITCH DLe
o X
2 3y
L J LOW ARIBIENT { ]
TIME DELAY 3\
LOW AMBIENT KIT
COMPONENT ABRANGEMENT

FIGURE 34

E - Night Operation

The GCS11-1853/2753 units contain controls required for
night operation with a remote time clock. Terminals are pro-
vided on the low voltage terminal block for connection of
wiring to contacts of a remote mounted time clock. Power for
the clock maotor is provided separate from the GCS11 at the
remote location; 120VAC. See Figure 35.

FIGURE 33
D - Low Ambient Kit

This kit allows cooling operation at outdoor ambients below
55°F. It provides a 30 second low pressure switch bypass
(DL4 delay relay) during comprassor startup and also con-
tains a pressure switch (S11) for cycling condenser fan to
rmaintain adequate head pressure. A low ambient thermostat
{S7 - factory set at 55°F) is used to lockout one comprassor
during low ambient oparation. On the 1883 units the 5 ton
compressor No. 1 is locked out and the 10 ton compressor
No. 2 runs with the low ambient controls tied into its circuitry.
On the 2753 units both compressors are 10 ton, No. 2 is
locked out and No. 1 runs with the low ambient controls tied
into its circuitry. When the kit is installed the S6 compressor
fmonitor in the main control box is used to set the low am-
bient limit for compressor operation. $6 can be readjusted
from factory setting of 55°F down to 20°F. A typical setting for
cutout of low ambient compressor operation is 35°F.
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The amount of heating setback or cooling setup is deter-
mined by separate resistors located on the low voltage ter-
minal block, see Figure 35. The resistor can be substituted
according to Table 11 to obtain the desired setting. Substitute
resistors must be within 10% tolerance.

If a field supplied remote time clock is used with seither a
120VAC or 230VAC moter, it must have “low level-pilot duty
S5.P.D.T. contacts” with an approximate 1 amp rating. Not
tungsten contacts with a 40 amp rating as found with most
“off the shelf” time clocks. Tungsten contacts develop too
high contact resistance over a period of time preventing the
low current 24 volt relays in the unit from operating.

TABLE 11

oF Night Satback Cool Setup
- S = s S T
ek 18K
o 16K
10 3.6K* 15K
13 . 13K
15 2K 12K
Cool Lockout .o 1.2K**

*This rasistor is factory installed for heating. There is a 7.5K resistor tapad to
sida of low voltage junctian box.
**This rasistor is factory installed for cooling. Establishing & cooling setup
value with a resistor of less than 1.2K ahm resistance will limit the maximum
heat setback value to 12°F,

F - Status Panels

The status panels allow remote monitoring of system operation.
Two types of panels are available. The SP11, Figure 36, provides
system readout only. The SSP11 switching status panel, Figure
37, is a combination of switching subbase and status panel func-
tions. The SSP11 also has an ““After Hours Timer’' to override the
unoccupied mode (night heating setback/cooling setup).

1 - Indications & Functions
a. The “Cool Mode™ LED lights green to indicate power saver ‘‘free
cooling” operation when unit includes power saver option.

Otherwise the LED indicates mechanical cooling operation.

- The “Heat Mode” LED lights grean during normal heating

opetation.

. The “Compressor 1" and “Compressor 2" LED’s are green’

whan the respective compressors are ranning. Either light will
turn red if a compressor safety switch opens during a. com-
pressor demand.

. The “No Heat” LED lights red on a loss of heat during a heating

demand.

. The “Filter'” LED lights red when the filter pressure switch con-

tacts close indicating a dirty filter.

. The "“System" switch on the SSP11 has five positions to in-

dicate the following functions:

OFF - System off.

HEAT - Heating only.

AUTO - System Automatically pravides heating or cooling

on demand.

COOL - Cooling only.

EM HEAT - {(Emergency heat) Not applicable, hut if placed
in this position the unit pperates in the normat
heating only mode.

. The “Fan’" switch on the SSP11 has two positions to indicate

the following functions:
AUTO - Blower cycles with demand.
ON - Blower runs continuously.

. The "“After Hours Timer’’ on the SSP11 provides override of

unoccupied mode operation {night heating setback/cooling
setup) from Q to 12 hours. In the occupied (day) mode the after
hours timer has na effact on unit operation. The unit must be
in the unoceupiad (night} mode to activate the timer. Set the
potentiometer for the number of hours desired override and
push the momentary start button. The unit will revert to the
occupied mode operation for the set number of hours.

SP1t STATUS PANEL

SSP11 SWITCHING STATUS PANEL

©] @ S
() Gact Mods (O coot Mode eat ~ A ~coot
OFF — M HEAY
Haat Mcde Hul‘w" AT AED
O EMERGENCY HE SYSTEM
O Compressor 1 O Comprossor 1 AUTO
O Compressor 2 O Comprassor 2
O No Hast O No Haat
o Fitter O Filter (g STARY
O rewwax S O Lemmax
FIGURE 36 FIGURE 37
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2 - Wiring

Application of aither the SP11 or SSP11 to the GC511-1853 and
2753 series requires addition to the unit of an Electric Control Kit
(includes a relay interface hoard and delay relay). The relay inter-
face board is shown in Figure 38. It mounts and. connects with
two plug in harnesses in the main control box {refer to Figure 7).
The delay retay {DL7) also mounts in the main control box.

The statuys pane! wiring connections are made at a numbered ter-
minal strip on back of panel (SSP11 panels have two terminal
strips}. These ara push on terminal strips. They may be removed
by pulling evenly away from the panel for testing, wiring or panel
replacement. See Figure 39 for SP11 pane! and Figure 40 for SSP11
panel.

When either status panel is used with the GCS11-1853 or 2753
units, two blue “mini-jumps™ on the back of panel must be re-
moved, see Figures 39 and 40. Failure to remove the “mini-jumps’’
will not damage the panels but may cause improper readout in-
dications. Early model status panels did not have the “mini-jumps”,
no modification is needed if used,

When the SSP11 switching status panel is used on the GC511-1853
and 2753 units, a yellow jumper wire between the two circuit boards
must be cut out. See Figure 40 (this is the only jumper between
the circuit boards). Removal of this wire prevents the “Heat Mode"’
light from changing to red if the *'System”” switch is placed in the
emergency heat (“EM HEAT") position. This function is not ap-
plicable to GCS11 units and removal of the wire prevents confu-
sion. {if the switch is placed in the “EM HEAT"' position the unit
operates heating normally with a green '"Heat Mode” indication.}

3 - Basic Operation
The status pansels operate from the 24VAC (T3 Transformer) con-

FIGURE 38

trol circuit in the GCS11 unit. The heating and cooling logic pansl
control circuits (C1, C2, H1, H2 etc.} operate at 120VAC. Refer
to unit schematics on Pages 38 through 4t. Conversion of the
120VAC circuit signals is accomplished with the relay interface
board containing relays K17, K18, K19, K20, K21 and K22. These
relays have 120VAC coils connected to the 120VAC circuits. The
relay contacts are powered from the 24VAC side of T3 transformer
and used to feed 24VAC signals to the status panel.

The TB-F strip of the unit low voltage terminal block has resistors
R5 and RE factory installed. They provide a circuit required for
operation of the compressor 1 and 2 LED's in the red mode.
Without R5 and R6 the LED's will not light red if a compressor
safety switch opens during cooling demand. If the resistors require
replacement use Lennox part humber 99C0201 or resistors of the
following valua: 1/2 watt, 10K ohms, 5% tolarance.

WIRING
TERMINAL
STRIP

REMOV
TWOQ BLUE -—
“MINI-JUMPS"(
{PULL OFF} |

“NOTE PROPER ORIENTATION
OF TERMINAL $TRIE.

SP11 STATUS PANEL
FIGURE 39

2T TIT T TLTLTID

&NOTE PROPER ORIENTATION
OF TERMINAL STRIPS.

FIELD WIRING
TERMINAL STRIP

REMOVE YELLOW
JUMPER WIRE
curoun

REMOVE
TWO BLVE ~——__ |

“MINI-JUMPS™
{PULL QFF)

FIELD WIRING
TERMINAL STRIF

VIEW ROTATED g0~

SSP11 SWITCHING STATUS PANEL

FIGURE 40
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IX - FIRESTATS

Some local codes may require the installation of supply air and
return air firestats to automatically shut down the equipment at
excessive temperatures. These field provided firestats must be
mounted and wired per local codes. Manual reset type controls
must be accessible, Figure 41 is the recommended method for con-
nection of firgstats. When either or both firestats open, the con-
trol circuit is de-energized and the unit shuts down and the power
saver drives closed.

MAIN CONTROL BOX

K2
NIGHT RELAY

K27
BLOWER
CONTROL
RELAY

FACTORY WIRING @%@
1

- s FIELD 'WIRING

COMPRESEOR
MONITOR

O | rrANSFoRMeR
= _f,_%’lﬂ‘%sf_. 13| ©Fuse
| 1)
1 - Turn off powsr to unit. P A gcm
2 - Mount firestats in respective supply & re- "’ég TOW VBT YAEE"
turn air streams. Firestat contacts must be BUNNER JUNCTON Wx
rated at 230 VAC. WLy A ' g
3 - Wire firestats in series and_route wires 1o S Lk '1 ] ;
main control box. é@% ® s ] E
4 - Find existing wire in main control box con- g—@@ @I-m : £
necting TBA-2 to T3 control transformer Yeir| | i |
primary. {This wire is connected to the %l . §
orange 230V or red 208V tap for particular TBA ; T » HE
ins Prere [©eeeE & ]|~ g
5 - Wire the firestats in series with the T3 | LOW VOLTAGE _
primary lead located in step 4. oc O OAC SUPPLY & RETURN
[ HARNESS _ HARNESS | AIR FIRESTATS
POWER
SUPPLY
FIELD WIRING N
ENTRANCE PANEL -

APPLICATION OF FIRESTATS TO GCS11-1853 & 2753 UNITS

FIGURE 41
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X - GENERAL SCHEMATIC INFORMATION

1 - The unit schematic wiring diagram format incorporates horizon-
tal powsr linas separating line voltage motors, compressors and
elactric elements (below the lines) from the. control circuit
{above the lines).

2 - The graphic symbols for componiants and code lettering used
are recommended by the “International Electrotechnical Com-
mission’’ {IEC) as selected from the “American National Stand-
ard’* {ANS1) and “IEEE Standard’’ {institute of Electrical and
Electronics Enginears) of Graphic Symbols for Electrical and
Electronics Diagrams. Refer to Figure 42 for code and symbol
identification.

A P 1 Jack Plug, !
B elay Contactor 7
“l:w ok Solanaw

CR : AT

[} _Uﬂrll’on!c Timag Delay s
B TRuse " ] T [ Transtormer

WA jHeatenElaments | T8 [Tarminal Block

SYMBOLS

2 e L e

C J
NORMALLY CLOSED  TRANSFER O o

NOMALLY OFEN i
EHMALLY GURRENT SENSING
CONTACT IMAKE} CONTACT {(BREAKY  CONTACTS D?EMYEB RELAY Pl
J\ l GROUNDS
/]\ I 1 — r) 7
EARTH CHASEIS
JheK PLLG CAPACITOR FUSE DIDDE
@\ @1 Iy
SOLENOID ELECTRONIC CIRELIT
DUAL LIGHY .
EMITTING DIDE mmms “ane TIME DELAY WREAKER
z [O )
ELECTRIC HEATER VARMBLE POTEN IOMETER CLOCK TRANSFORMER
O KESISTON RESIBTON TIMER
I T :
O O
PRESBURE PRESSURE PRESSURE TEMPERATURE FEMPERA TURE
SWITCH SWiTCH SWITCH SWITCH BWHCH
(CLDSE ON KISE) {OPEN ONRISE]  (MANUAL RESETI 1CLOSE ON AISEI (OPEN ON RISE)
NELAY COW cAM or:nun CAMOFENATED TEMPERATURE
THEAMISE TOR SWITCH BEWITCH SWITCH
monmnu INORMALLY (MANUAL RESET}
CLOSED|
™
TERMIMAL BLOCK 1 1
. { S |
ralx] MQTOR OR CROBEING OF GPLICE OF
TERNHNAL BLOCK COMEREESOR CONDUCTORS CONBULTONRE

RTATUS PANEL INOT CONKECTED)

GCS11

3 - Terminal numbers on jack plugs are located by a ridge on the
corner of the plug called ""Key.”" Refer to Figure 43 for proper
numbering sequence. Jack plugs are shown in the schematic
circuit by both jack plug number and terminal number. For ex-
ample JP2-5 indicates jack plug number 2 and terminal number
5.

4 - Optional circuits are shown with the arrow connections. For
example the power transformer (T1) shown in the unit
schematic is only used in "G and “J" voltages.

5 - Solid lines around a control indicate a complete control. Dashed
lines around a control indicate only a part of a control. For ex-

{CONNECTED)

FIGURE 42

JACK PLUG NUMBERING PATTERN
VIEWED FROM WIRE END

6 TERMINAL
KEY KEY -
per Lett} {Upper Right)

U@@@
ONONO

PLUG [MALE}

CAP OR JACK (FEMALE)

12 TERMINAL

-— KEY KEY e
{Upper Left} {Upper Right}

FIGURE 43

ample the primary control is shown with a solid line in the
schematic, while the logic panel (A1) is dashed.

6 - Pages 38 and 39 show a complete GCS11 unit schematic for
an application including SSP11 switching status panel and
power saver. Pages 40 and 41 show another GCS11 unit
schematic for switching subbase, SP11 status panel and
power saver.
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Xl - SEQUENCE OF OPERATION
A - GCS11-2753 Operation Flow Chart - Figure 44

This chart is used to show the overall unit functions required to
supply power and control blowers, compressars, fans, gas valves
and other components in the system. The chart is keyed by number
to the following description of operating characteristics.

1 - High voltage power provided from the disconnect is used to

power all control transformers and system contactors,

2 - A separate 24 volt transformer (T4) is used to operate the

power saver motor.

3 - A 24 voit transformer T3 provides control power for opera-

10

1"

12

13

b

&

tion of the logic panel A1, time clock day and night functions
and switching functions of K6, K7, K11, K23, K27 and DL1
relays.

A 120 volt transformer T5 pravides 120 VAC contral power
for operation of cooling and heating controls through C1, C2,
H1 and H2Z of the logic panel.

Coaling or heating detnand D.C. voltage ramps are generated
through the room thermostat and sent to the logic panel Al.
Logic panel A1 modulating power saver signal is generated
on first need for cooling above 1.5 VDC on the cooling ramp.
The signal to ‘open’ goes to the power saver controls,
Upon further increase in cooling demand, the logic panel
closes switches C1 and C2 for compressor operation.

The compressors will be energized if the ambient temperature
is above the setpoint of the compressor monitor, S6.
(Adjustable 20 to 9(FF)

Thae limit blower relay K3 energizes the 230 VAC blower con-
tactor K1 to operate the supply air biower,

K3 is energized for blower and power saver operation by one
or more of five control paths as follows.

The time clock in the ‘DAY’ position provides power to the
fan switch on the thermostat subbase. The fan switch in the
'ON’" position operates the blower continuously by energiz-
ing K3 limit blower relay. {The ‘AUTO’ position allows inter-
mittent operation through the remaining four control paths.)
For intermittent blower operation, K3 is energized through K23
and K27 to operate the blower during a power saver cooling
cycle. {K23 is energized when the cooling signal increases to
4 VDC for full open power saver).

For intermittent blower oparation, K3 is energized through K11
1o operate the blower during a mechanical cooling cycle. (K11
is energized when C1 of the logic panel is on for stage 1
mechanical cooling.)

14 -

15

16

17

18

1

19

20 -

21 -

For intermittent blower operation, K3 is energized through K7
and DL1 to operate the blower during a heating cycle. (K7
is energized through K5 burner relay when H1 of the logic
panel is on for stage 1 heating.}

For intermittent blower operation following high ternperature
cutout of 54 primary or S5 secondary heating limit controls,
K3 is energized through K6 heat limit relay. (X6 is energized
directly from either 54 or S5 above 150°F cutout temperature.)
The time clock ‘NIGHT' position allows only intermittent sup-
ply air blower operation. (Continuous blower is only possible
through the ‘DAY’ position path to energize K3.}

The 'NIGHT’ position energizes K2 night relay. K2 closes the
power saver, sets up the cooling setpoint and sets back the
heating setpoint.

Heating stages are controlled by H1 and H2 switches on the
logic panel.

K5 burner relay is energized from T5 through S4 and S5 limits
and H1 upon a demand for heating. K5 energizes BB com-
bustion air motor, DL2 purge delay and K7 bliower relay.
Following the DL2 purge delay time of 20 to 70 seconds the
primary control is energized through S7 combustion air
pressure switch.

The primary control starts sparking at the electrodes, opens
PV1 pilot gas valve and proves pilot flame. When pilot is prov-
an the primary control then opens first stage GV1 and GV2
main gas valves and provides power to H2 of the logic panel
for second stage operation. The pilot flame ignites first stage
burner.

H2 of the togic panel energizes GV3 second stage gas valve.
Second stage burner is ignited from the first stage burner
flame.

GCS11-18563 Operation

The 1853 units follow the same operation flow as illustrated in the
2763 flow chart; Figure 44, except f_cir compressor stages. The Logic
Panel used in 1853 units controls three cooling stages through C1,
C2 and C3. The two compressors are staged as follows:

Stage 1 = C1 on - Compressor 1 only (5 Ton)
Stage 2 = C1 & C2 on - Compressor 2 only (10 Ton)
Stage 3 = C1, C2 & C3 on - Compressors 1 & 2 {15 Tons)
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XIl - MAINTENANCE
A - Lubrication

Always relubricate motors according to manufacturer’s lubrication
instructions on each motor. If no instructions are provided, use

the following as a guide:

B - Filters

Inspect filters at least twice annually. Units equipped with optional
status panel will indicate when filters are dirty or plugged resulting
in restricted air flow. Replace the 16in. x 20 in. x 1 in. frame type
fiters with equivalent filters available from your Lennox dealer.

1 - Indoor Blower Motor Bearings - Bearings are prelubricated. For

extended bearing life, relubricate at least once every two years
with a lithium base grease, such as Westinghouse 53701RW,
Chevron BRB2 {Standard Qil} or Andok 260 {Exxon). To
relubricate, replace top plugs with standard grease fittings.
Remove lower outlet plugs and add grease with handgun untif
new grease appears at bottorm outlets. Run motor for a short

time before replacing bottom plugs.

2 - Condenser Fan Motors - Some motors employ ball bearings
which need no further lubrication. Check motor for particular

lubrication requirements.

C - OQutdoor Coil

Annually rinse the outdoor fin coil with water to remove dirt or
other accumulation.

D - Compressor Oil Charge

The GCS11-18563-1 and 2753-1 units use Tecumseh compressors.
The five ton compressors are factory chargad with 856 ounces of
Suniso 3GS oil.

The ten ton compressors are factory charged with 140 ounces of
Exxon 2978 white oil.

GCS11-1853/2753 NO HEATING OR INSUFFICIENT HEATING
TROUBLESHOOTING FLOW CHART

HAVE FUSES BLOWN AT DISCONNECT?

CHECK POWER

f
YES

SHORT TO GROUND?

TURN (FF POWER AND REMOVE FUSES. CHECK
THE RESISTANGE FROM THE LOAD SIE OF EACH
FUSE HOLDEA TO GROUND. 1S THERE A DIRECT

YES

No

m READ 2 - 16VDC

NO

1S THERE A GAS HEAT DEMAND?

CHECK HEATING RAMP VOLTAGE.

ABOVE SVDC INGICATES STAGE 1
HEATIRG DEMANLD.

TBL ™8-C

LOW VOLTAGE TYERMINAL
STRIP - MAKE UP BOX

TROUBLESHOOT COMPONENTS
ANDWIRING FOR CAUSE

REPLACE FUSES. RUN THROUGH A COMPLETE
CYCLE AND MONITOR UNIT AMPERAGE. IF FUSES
BLOW AGAIN. TROUBLESHOOT COMPONENTS
FOR SHORTEL WINDINGS.

DC VOLTMETER
READ 20VDC

Ta-c T8-C
LOW vOL TAGE TERMINAL
STHIP MAKF UP BOX

AC YOLTMETER
READ 24VAC,
INDICATES H1 CLOSED

THIS CHECK RECUIRES

NO \.'(31 TAGF

CHECK POWER 10
ROOM CONTROL

]
YES VOILTAGF

AC VOLYMETER
READ 120VAC

TB-A TB A
HIGH VOLTAGE TERMINAL
STHIP - MAIN CONYROL HQX

CHECK RBOM CONTROL

]
NO VOLTAGE

CHECK T3 TRANSFORMER
CHECK CONNECTIONS

CHECK LOGIC PANEL POWER SUPPLY

[ 5 |status paneL HELaY
Yoo ToD BOARD IN UNIT.

LOW VOLTAGE TEAMINAL
STRIP  MAKE UP BOX

]
YES VOLTAGE

VERIFY CLOSED H3 CONTACTS OF LOGIC PANEL.
UNITS WITHOUT STATUS PANEL RELAY BOARD,
CHECK HT CONTACTS ON LOGIC PANEL;

CAUTION - 120¥AC CIRCUIT ON PANEL CONTACTS,

1
H1 QPEN

CONTROL CIRCUIT.

CHECK T4 TRANSFORMER

1
H1 CLOSED

MAKE HEATING SYSTEM CHECKS

- i
YES VOLTAGE

CHECK LIMIT CONTROLS, AND DETERMINE IF
THERE IS AN EXCESSIVE UNIT TEMPERATURE.
CHECK LOGIC PANEL HEATING RELAY SEQUENCE
{H1}. ON APPLICABLE C.G.A. UNITS. CHECK LOW
AMBIENT HEATING THERMOSTAT,

CHECK F2 FUSE ITR-120¥ CIRCUIT).
CHECK F1 FUSE 1230V CIRCUITL
CHECK TY POWER TRANSFORMER (IF USED).

FIGURE 45
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A - Heating-Cooling Troubleshooting Flow Charts
Perform checks outlined in the flow charts, Figure 45 and Figure
46. Checks that can be made at the terminal blocks show the block
and terminal designations for meter test points and voltage reading.

XIll - TROUBLESHOOTING

Many problems can be determined at the unit low voltage junc-
tion box by making AC and DC valtage checks or using the SA1T1
Service Analyzer or both. The main control box is adjacent to the
junction box allowing easy accass for high voltage checks.

voltages, especially thermostat connections.

Before condemning any components, be sure all terminal connec-

tions are tight in the circuit. This is particularly important on DC Some checks at the low voltage terminal block requirs the status

GCS11-1853/2753 NO COOLING OR INSUFFICIENT COOLING
TROUBLESHOOTING FLOW CHART

CHECK POWER

DC VOLTMETER
READ 2

HAVE FUSES BLOWN AT DISCONNECT? 1evoe

T
YES NO

TURN OFF POWER AND REMOVE FUSES. CHECK
THE RESISTANCE FROM THE LOAD SIDE OF EACH
FUSE HOLDER TG GROUND. IS THERE A DIRECT
SHORT TO GROUND?

LOW VOLTAGE TERMINAL
STRI®P  MAKE UP BOX

15 THERE A COOLING DEMAND?
CHECK CGOLING RAMP VOLTAGE

ABOVE BVDC INDICATES STAGE 1 COOLING BEMAND

vEs N;O

REPLACE FUSES. RUN THROUGH A COMPLE TE
CYCLE AND MONITOR UNIT AMPERAGE. IF FUSES
BLOW AGAIN, TROUBLESHOQ! COMPONENTS

FOR SHORTED WINDINGS,

TROUBLESHOOT COMPONENTS
AND WIRING FOR CAUSE

DC VOLTMETEH

m AEAD 20vVDC
- [+
TB-C TB-C

LOW VOLTAGE TERMINAL
SIRIF MAKE UP BOX

T
YES VOLTAGE
ABOVE VD

1
NO VOLTAGE

CHECK POWER T RODM CONTROL

B | i | 'CHECK SETTING OF COMPRESSOR MONITOR 56
YES VOLTAGE NO VOLTAGE

CHECK ROOM CONTROL CHECK T3 TRANSFORMER
CHECX CONNECTIONS,

CHECK LOGIC PANEL POWER SUPPLY

AC VOLTMETER

READ 24VAL,
INDICATES ¢1 CLOSED,

' )
56 SET BELOW AMBIENT 56 SET ABUYE AMBIENT

THIS CHECK REQUIRES
STATUS PANEL RELAY
TED BOARD IN UNIT.

TB-D
LOW VOLTAGE TERMINAL
STRIP  MAKE LP §OX

CHANGE 56 SETTING.
TO BLLOW AMBIENT, (BELOW 55°F
REQUIRES LOW AMBIENT KIT)

AC VOLTMETER
READ 24VAC,
24 FNECATES %2 cuosen

THIS CHECK REQUIRES
STATUS PANEL HELAY
TB-O T8O HOARG IN UNIT
LOW VOI TAGE TERMINAL
STRIP - 'MAKE UP BOX

|
VERIFY CLOSED C1 CONTACTS OF LOGIC PANEL
UNITS WITHOUT STATUS PANEL RELAY BOARD, CHECK CY CONTALTS
ON LOGIC PANEL; CAUTION 120vAC CIRCUIT ON PANEL CONTACTS

AC VOLTMETER
READ 24¥ALC,
INDICATES SWITCHES CLOSED

THIS CHECK REQUIRES

u STATUS PANEL RELAY
T8 TB-0 BOARD IN UNIT

LOW VOLTAGE TERMINAL
STRIP-MAKE UP BOX

VERIFY CLOSED C2 CONTACYS OF LOGIC PANEL
UNITS WITHOUT STATUS PANEL RELAY BOARD. CHECK C2 CONTACTS ON
LOGIC PANEL; CAUTION - 120vAC CIRCUIT ON PANEL CONTACTS.

C1 CLOSED C1 OPEN €7 CLOSED 2 OPEN

] '
[ K FOR OPEN SAFETY SWITCHES CHECKLOGIC PANEL COOLING
AN % i RELAY SEQUENCE IC2)

IN COMPRESSOR 2 CONTROL CIRCUIT.
UNITS WITHOUT STATUS PANEL AELAY
BOARD, CHECK FOHR
VZOVAC ACROSS Ko
CONTACTOR COII..

CHECK LOGIC PANEL
COOLING RELAY

CHECK FOR OPEN SAFETY SWITCHES IN COM PRESSOR 1 SEQUENCE (C1),

CONTROL CIRCUIT.  UNITS WITHOUT 5YATUS PANEL RELAY
BOARD, CHECK FOR 120VAC ACROSS K8 CONTACTOR COIL.

AC YOLTMETER
RAEAD 24VAL, INDICATES
SWITCHES CLOSED

n u THIS CHECK REQUIRES
STATUS PANEL RELAY
TE.D BOARD IN UNIT.

L()W VULTAGE TERMINAL
STRIP - MAKE LP BOX

T
SAFETY SWIiTCHES
OPEN

T 1
HES EL CLOS
SAFETY SWHTUHES OFEN SAFETY SWITCHES CLOSED SAFETY SWIICHES

CLOSED

1
IF HIGH PRESSURE SWITCH, If HIGH PRESSURE SWITCH,

MANUALLY RESET CONTROL.
DETERMINE CAUSE OF TRIFOUT

VISUALLY CHECK COMPRESSOR 1 AND CONDEN-
SER FAN 1. IF COMPRESSCR RUNS BUT FAN DOES

NOT, THE UNIT 13 EITHER IN LOW AMBIENT OPER-

ATION [OPTIONAL] OR FAN IS BAD_ IF FAN AUNS
BUT COMPRESSOR DOES NOT, COMPRESSOR 1S
BAD OR 15 OUT ON INTERNAL PROTECTION, IF
BOTH COMPRESSOR AND FAN DO NOT RUN,
CHECK K8 CONTACTOR.

MANUALLY HESET CONTHOL.
DETERMINE CAUSE OF TRIPQUT

VISUALLY CHECK COMPRESSOR 2 AND CONDEN-
SER FAN 2. IF COMPRESSOR RUNS BUT FAN DOES
NOT, THE UNIT 1S EITHER IN LOW AMBIENT OPER-
ATION {OPTIONAL) OH FAN 15 BAD. IF FAN RUNS
BUT COMPRESSOH DOES NOY, COMPRESSCR 15
BAD OH I5 QUT ON INTERNAL PROTECTION.
BOTH COMPRESS0R AND FAN DU NUT RUN.
CHECK K8 CONTACTOR

FIGURE 46
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panel relay interface board installed in the main control box. If the
unit is used with the SP11 or SSP11 the board will be in place
and all checks can be made at the low voltage terminal strip. If
the unit does not use the SP11 or SSP11 alternate high voltage
checks can be made in the main control box {or a status panel
relay board can be temporarily plugged in and removed when
testing is completed}. The Lennox Part Number of the status panel
relay board is LB-48292B.

B - SA11-2 Service Analyzer - Figure 47

The SA11-2 Service Analyzer is used on the GCS11-1853 and 2753
units by adding an inline plug adaptor kit between the field wiring
and low voltage terminal strip. The field thermostat wiring can then
be unplugged from two jacks and the service analyzer plugged in
providing control and monitoring of unit functions with the
analyzer. When troubleshooting and checkout is completed, ther-
mostat wiring is plugged back inline; adaptor kit plugs are left as
a psrmanent part of low voltage wiring for future checkout with
analyzer,

Note: When using the SA11 Service Analyzer on a unit without
a status panel (SP11 or S5P11) a status panel relay interface board
must be temporarily installed in the main control box. This allows
the SA11 compressor and heat lights to operate. Without the relay
board, only the Power Light, thermostat simulator, heat/off/cool
switch and fan switch on the SA11 are functional.

SA11 SERVICE ANALYZER

hr._rﬁ# [ty RERINOE ppey WERER s W D VORI e, SN \__I"
173
powgn COMPRESS0R 1 COMPRESSOR 2 HEAT -

000

EMENGENCV
() MEaT

THERMOSTAT

SIMULATOR ,

DEFROST OVERIDE [ i Fan

CO0L Freo Yy
ISINIREWES o)
OFF auTo HEAT

COMP 1 COMP 2 I

SYSTEM MODE

&

FIGURE 47

SA11-2 ADAPTOR KIT
WIRING TO GCS11-1853

Wire removed from
TBC-9 & TBC-10 may
be a jumper. In this
case PLUG wires from
terminals. 12 & 13 are
wire nutted together.

2

used.

This field wire present
only when SS5P11 is
used. Tape off wire
from JP& plug if not

g ¥
2 2
& 2753 UNITS g 5 LOW VOLTAGE TERMINAL
&g = BLOCK .
' Wire removed from TBC-5 " @ @ o) 0
Wire removad from TBC-4 O E F G
¢ ANLE e 3 @ o
' Wire removed from TBC-1 @ @_ e
. Wire removed from TBC-2 | ° @ % .
¢ Wire removed from TBC-10 a P T @ o @
. Wire rernoved frori TBC-9 A :":, @ @ [-]
N
O] [©) [
. Wire removed from TBG-8 A —— - e ﬂ[:l] % '
s Wire removed from TBD-7 A ! o @ @ 7
% Wite removed from TBD-5 ﬁS | . 3 @ '
s Wirg rermnoved from TBD-9 & | " 2 @__ ] — .
| not used
. Wire ramoved from TBD-2 A I _ ? ] @]
$ o m.]
WIRE NUT 2 ¥
3 O
FIELD WIRING REMOVED FROM CONNECTIONS =2 <
LOW VOLTAGE TERMINAL STRIP a =
[=] w
A a
- -

A These field wires pre-
sent only if SP11 or
85P11 used. Tape off
wires from JPE plug if
not used,

FIGURE 48
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The SA11-2 Adaptor Kit Lennox Part Number is LB-50691. It con-
sists of JP6 and JP8 prawired jack plugs. The female jacks have
wires with eyelets for connection to the 50 pole terminal strip. The
male plugs have wires with stripped ends for connection to the
low voltage field wiring as it is removed from the terminal strip.
Refer to Figure 48 for wiring of the SA11-2 Adaptor Kit.

Refer to Table 12 to use the SA11 with the GCS11-1853 and 2753
units for checkout and locating possible problems. If desired, a
DC voltrmeter can be connected as shown in the Heating and Cool-
ing troubleshooting flow charts to monitor the demand signals as
the SA11 thermostat simulator is used.

TABLE 12

SA11 SERVICE ANALYZER TROUBLESHOOTING CHART
FOR GCS11-1863 AND 2753 SERIES UNITS

" Remarks and/or Conditions: If SSP11 switching status panal is used on unit, place SSP11 fan switch in "AUTO’ position to allow SA11

control of fan. Place Night Setback Timeclock, If used, in ‘DAY’ position.

SAN

POSSIBLE PROBLEM CAUSES

{through JP8-13 & JP8-12}

blowar on heating or cooling
demand,

COMPONENT FUNCTION EDICATIOF
if power light is not ON, check;
. . 1. Unit power.
_ Senses 24VAC from TBG-8 to Power light. ON .whan power is 2 T3.24VAC Transformer fuse {on transformerl.
Powaer Light [common TBD-9. turned on to unit. 3. F1-230VAC fuse {In makeup box)
{through JPE-1 & JPG-4) (T3 transformer powered) 4. T1 power transformer (used only on 460 & 575
- : volt units). _
ON position - continuous blower, If blower is not energized in the ON position; check:
Connects TBC-9 to TBC-10 except during night setback. 1. K3 limit blower relay
Fan Switch ' AUTO position - intermittent :

2. K1 blower contactor
3. Blower Motor

Systern Mode

Connacts DC cool signal to TBC-4
{through JP8-3} ar DC heat signal

OFF position - no signal to unit.
COOL position - cooling signal
through simulator to unit.

zero to full demand,

Switch ;?m-ll-l?actc_)? {through JP8-2); from HEAT position - heating signal
i through simulator to unit,
Varies DC voltage signal for
Thermostat . ; Full CCW - zero demand.
Simulator | #8ting or cooling mode from Full CW - full demand.

If unit fogic panel doas not respond in heat or cool

modes, check;

1. CB1 circuit breaker {in make up box}

2. 24vDC across TBC-1 {—) and TBC-2 ( +), if absent
checkout logic panel if 24VAC to panel is okay.

Compressor 1
Light

Senses 24VAC readout from
TBD-5 to common TBD-8 {through
JP6-3 & JP6-4)

Compressor 1 Light ON when logic
panel calls for comp. 1 operation
by closing C1 switch. S& comp.
monitor must be closed.

{K22 cool readout relay anergized)

If Compressor 1 light is ON, & comp. 1 does not start,

check:

. Low ambient thermostat S7 {1853 units only, if
used).

2. Comprassor Delay 1 - DL5.

3. High pressure switch S1.

4

5

-

. Low pressure switch S9.
. Compressor 1 contactor K8.

Gompressor 1.

(22

Compressor 2

Senses 24VAC readout from
TBD-7 to common TBD-9.

Compressor 2 Light ON when logic
pansl calls for comp. 2 operation
by closing C2 switch, S6 comp.

It cormpressor 2 light is ON, & comp. 2 does not start,
check:

Low ambient thermaostat S7 {2753 units only, if
used).

. Compressor Delay 2 - DL6.

—

Switches 1 & 2

; 2
Light {through JP6-2 & JP6-4) monitor must be closed. (K18 3. High pressure switch 52.
cool 2 readout relay energizad) 4. Low prassura swtich 510.
6. Compressor 2 contactor K3.
, 6..Compressor 2.
Auxiliary Heat Light ON when If Auxiliary heat Light is ON, & heat section doss not
logic panel calls for Stage 1 heat operate, check:
by closing switch H1. S4 & S5 1. Gas supply valves extarnal & internal to unit.
Auxiliary Sanses 24VAC readout from heating limits must be clpsed. {K20 | 2. KB burner ralay.
Heat Light TBD-2 to common TBD-9, heat readout relay energized} 3. DL2 purge delay relay.
{through JPB-6 & JPE-4) On C.G.A. units certified for 4, 5156 combustion air switch,
operation to — 60°F embients 5. B8 combustion air blower.
S18 low amb. heating t'stat must | 6. Primary control.
—— be closed 7..Pilat and main solencid gas valves.
Emergaricy Does not apply to } o
| __Heat Switch GES1) units
CE) efrq(sjt Do not apply to )
verrice GCS11 units .
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C - Initial Start-up Check For Fenwal 05-143 Proof D - Troubleshooting Fenwal 05-143 Primary Con-

of Flame System On New Units & Replace- trol
ment Boards Refer to Table 13, Fenwal Troubleshooting Chart. First, select
Test Fenwal boards using the procedure below. Removal of the symptom, then determine cause and rriake necessary corrections.
flame sensor wire from the board is not an accepted testing method Some corrections given in the chart are self explanatory, others
for loss of flame tests. are referenced to remaining paragraphs in this section for further
1 - Set thermostat for a heating demand. explanation.
2 - Turn on gas to unit. Before faulting the contral board make sure the system is prop-
3 - Turn on power to unit. After unit purge delay, sparking should erly grounded, power is available at input terminals following unit
begin and the pilot gas valve should open. With both sparking purge delay and the manual reset button has been depressed.
and gas present, pilot flame should be established. Pilot flame 1 - Valve Malfunction
is proved through flame rectification. The 05-143 board then If sparking occurs but the pilot gas valve does nct open, check
opens the main gas valves to light main burner. for 120VAC across valve connections. Recycle the control by
4 - Turn off gas supply at the manual shut-off valve. The control depressing the manual reset button. If voltage is present but valve
beard should detect loss of flame and start a re-ignition se- does not open, check for defective valve, broken wire or bad con-
quence. The main gas valve should close immediately as the nection to valve. If voltage is absent at gas valve connections;
system attempts to relight the pilot. After the trial-for-ignition replace control board.

period, the control board should lockout.

5 - Open the main gas shut-off vaive,

6 - Turn off power. Wait ten seconds and then turn power back
on and depress the manual reset button. The control should
initiate pilot and relight main burner,

2 - Input Polarity

If sparking is present and pilot valve opens for trial-for-ignition
period and then control board locks out, check voltage (120VAC)
at input terminals for proper polarity. The hot leg L1 should read

TABLE 13
— FENWAL 05-143 TROUBLESHOOTING CHART
Problem Causes Carrection
Unit_power turned off. Turn on unit power,
Wnit fuses blown, R Determing reaso

Determing if relay ls faulty or flnd the probrem in
heating control cifcuit.
Determing why limit opened. Replace limit if

No power to control board input terminals Relay contacts open.

on heating demand.

Limit control{s) open.

defective, o
. . . - If combustion air blower motor is not operating,
Combustion air proving switch open..m __{troubleshoot the i it provin itch,
Power to control board input terminals on Control board locked out. Depress resat button,
heating demand, but gas valve remaing
de-anerpized and no_sparking. Faulty control board. Replace control board.
Faulty gas valve, See Valve Malfunction in troubleshooting checks,
On a heating call there is sparking, but HManual main valve glosed. I?DMhn valvg i I ]
no flame. Plugged gas line or orifice the manual main valve is open and the pas valve
mpans . is energized, check for restrictions, \ .
Faulty control board. . Sge Valve Malfunction in troubleshooting checks,
Reverse polarity. See Improper Grounding in troubleshooting
. checks.
System not properly grounded. S:SCL?prnper Grounding in troublashooting
il'(::;tig::t oceurs 3-10 seconds after Gas pressure too high causing flame to Adjust gas pressure to correct reading listed on
8 : lift, unit rating plate.
Sensor probe is incorrectly positioned Reposition sensor proble according to electrode
in flame, mounting drawing in this manual,
+Insufficient microamp signal, Refer 1o Microamp Reading section.

Flame not established and arcing to
aroynd

See section a of inoperstive High Voltage in
troubleshooting checks.
Check ignition cable connections for corrosion.

Clean if necessary.

Spark gap too small or large.

No sparking. Corroded connector.

See section b of Inoperative High Voltage in
troubleshooting, checks.

Check ignition. cable for cracks or breaks. If there
are cracks, breaks or chaffing, replace cable.
- See section ¢ of Inoperative High Voltage in
Weak spark. lgnition cable too close to metal surface., troubleshooting checks.
Reposition electrode assembly according to
meunting drawing, in this manual

Nuisance lockouts. | Insutfigient microdmp signal. Refer to Microamp Reading section.

Cracked or dirty insulator.

Arcing other than across gap.
Broken high voltage lead.

Electrode assembly impropetly placed.

Check to insure that rnanifold pressure meets
reading listed on unit rating plate.

Low gas pressure.
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voltage to ground following unit purge delay. The neutral leg L2
should read zero voltage to ground. If readings are reversed, switch
the input leads to insure correct polarity. Do not apply power to
input terminals unless electrode assembly is properly grounded and
connected. The control board may be darnaged if electrode
assembly is not correctly connected.

3 - Improper Grounding

If pilot flame is present during the trial-for-ignition period but the
control board locks out, check for proper grounding of the burner.
If it is not grounded, the flame monitoring signai does not func-
tion and the controt locks cut. Check for loose or corroded ter-
minals and replace if necessary.

The burner is grounded through the unit chassis. The control
transformer TS has a grounding wire that connects to the chassis.
If the transformer is replaced, the new transformer must also be
grounded to the chassis.

The electrode assembly must also be grounded. Damage to the
control board may occur if the electrode assembly is not grounded.

4 - Inoperative High Voltage

If spark is absent or intermittent, disconnect power to unit and
make following checks.

a - Check Spark Gap

The gap should be 1/8 inch. Never replace the control board
without first checking the electrode gap. If the gap is. too wide,
the control board can be damaged. Electrode assemblies are preci-
sion components and should not be adjusted or disassembled. Elec-
trodes are not field adjustable. If spacing is incorrect, replace elec-
trode assembly.

b - Check Electrode Assembly

Inspect for cracked, chipped, or broken insulators. Also inspect
insulator for grounding. This wilt appear as dark brown spats ot
lines on the outside of the insulator. These spots or lines can
easily he seen with a good light and/or magnifying glass. Excessive
temperatures can damage ceramic insulators. Discolored or chatky
ceramic, fine cracks or crazed lines indicate high temperatures.
An overfired unit, malformed burner, or improperly assembled
burner (drilled ports in burner head mislocated in relation to elec-
trode assembly) all cause high temperatures. Clock the meter to
determine if input is correct and inspect burner carefully.

¢ - Check Reasons For Weak Spark

Check for ignition cable too close to metal surfaces. Arcing should
not occur at any point other than the high voltage electrode. Make
sure the ignition cable is not connected to a metal frame, does
not touch sharp metal edges and is not bundled with other wires.
Always leave one inch spacing between the ignition cable and any
other metal or wire. Check to insure that the ignition cable ter-
minal is clear of dust, moisture or any other foreign material which
could create a high voltage leak to ground.

GCS11

5 - Microamp Readings

The flame detector circuit on the Fenwal proof of flame system
uses the ionized gas flame to conduct the flarne signal. This signal
is a small DC current that can be measured with a 0 to 50 microamyp
meter,

To Measure:
a - Shut off power and discharge capacitor by shorting terminal E1
to ground.

b - Remove sensing probe wire from terminal S1.

¢ - Corinett a microammaeter in series between primary control and
sensor wire; positive { +) lead of meter to terminal ST and
negative { —} lead of meter to sensor wire.

d - Turn on power and cycle thermostat to initiate a heating de-
mand. After flame is established check microamp reading.
Typically, the flame current is 5 to 20 microamps. The minimum
flame current necessary to prevent lockout is 2.5 microamps,
the lowest recornmended reading is 5 microamps. The sens-
ing probe may have to be repositioned in the flame to increase
the signal.

E - Fireye TFM3 Primary Control Checkout
Figure 49 illustrates the heating contro! circuit for IRt/FM units
using the Fireye TFM3 primary contral. A circuit rmust be com-
pleted through S4, 85, H1, $12, $16 and $15 to energize the
primary control.

HEATING
CONTROL CIRCUIT
IRI/FM UNITS WITH
FIREYE TFM3
PRIMARY CONTROL

FIGURE 4%
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Refer to Figure 50 to perform the following checks.

1- AC Volage Checks

With the cover of the control removed, test points on the chassis

can be used. The test points identified correspond to the wiring

terminals on the subbase and the unit schematic wiring diagram.

a - Read 120VAC between test paint no. 2 (neutral) and no. 3 when
pilot valve is energized following the 90 second purge and dur-
ing the 12 second trial-for-ignition.

b - Read 120VAC between test point no. 2 (neutrai}.and no. 4 when
ignition transformer is energized following the 90 second purge
and during the 12 second trial-for-ignition.

¢ - Read 120VAC between test point no. 2 {neutral) and no. 5 when
main gas valve is energized following the 90 second purge and
12 second trial-for-ignition.

2 - Flame Signal Checks

The flame signal can be verified by either of two methods; reading
a DC test voltage or by reading the actual DC microamp flame
signal.

Flame Signal DC Test Voltage Check

This check can be performed without removing any wiring.

a - Shut off the manual valve on manifoid feeding main burners; on
IRI/FM units this valve is downstream of the motorized main
gas valve. Leave pilot and supply manual gas valves open.

b - Remove cover of TFM3 control and connect a DC voltmeter
to the (+) and { —) test jacks on the chassis.

¢ - Cycle thermostat to initiate a heating demand.

d - Following the 90 second purgs and ignition of pilot flame, the
meter should read 14 to 17VDC when flame is detected {zero
VDC when no flame is present).

Flame Signal DC Microamp Check

This check requires connection of microammeter in series with the

flame sansor wire.

a - Shut off power and remove TFM3 chassis from subbase.
Remove the flame sensor wire from tarminal S2 and pull it out-
side the subbase for connection to meter.

b - Replace the TFM3 chassis on the subbase. Connect the {—)
negative lead of a DC microammeter to the flame sensor wire
and the { +) positive lead 1o the 52 test peint on the chassis.

¢ - Shut off the manual valve on manifold feeding main burners;
on IRI/FM units this valve is downstream of the motorized main
gas valve. Leave pilot and supply manual gas valves open.

d - Turn on power and cycle thermostat to initiate a heating
demand.

e - Following the 90 second purge and ignition of pilot flame, the
meter should read 4 to 10 microamps when flame'is detected.

*D.C.

DEPRESS RESET BUTTON TO ¥
RECYCLE SYSTEM AFTER LOCKOUT .

MICROAMMETER
READ 4-10
MICROAMPS

SENSOR WIRE DISCONNECTED
FROM TERMINAL S2 OF SUBBASE

_
[

CHASSIS
(COVER REMOVED}

" TO FLAME
SENSOR
*D.C.
VOLTMETER
L) i READ * FLAME SIGNAL
=20 il O 14-17VDC CHECKS
@®
a
c )
w
b
"
A.C. AC VOLTAGE CHECKS
VOLTMETER a - Read 120 VAC on terminal No, 3
: whan pilot valve is snargized.
Q b - Read 120 VAC on terminal No, 4
when ignition transformer is energized.
¢ - Read 120 VAC on terminal No. 5
O O when main gas valve is energized.

FIREYE TFM3 PRIMARY CONTROL CHECKS

FIGURE 50
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F - Compressor Protection Module Checkout
DL6 on 1853 units: DL5 & DL6 on 2753 units

The compressor protection module used with the 10 ton Tecumseh
compressors may be checked in or out of the unit circuitry. The
module cannot be repaired or adjusted and must be replaced if
defective. Checkout of the internal compressor sensors is ailso a
part of the procedure. If sensors are determined defective, the com-
pressor must be replaced.

1 - Module Description

Temperature Protection

The solid state motor protection module is a single channel device
that connects to four PTC thermistor sensors in series internal to
the compressor. Three of the sensors are in the motor windings
and the fourth sensor is on the discharge line.

The module de-enérgizes its output (connected in series with com-
pressor contactor control circuit) if one or more sensors reach their
trip temperature {high resistance}. The module automatically resets
after the minimum off delay has timed out and the sensor
temperature has decreased to below its reset point (low resistance).
The module also protects against shorted sensor input by de-
energizing its output if the sensor resistance approaches zero ohms.

Minimum Off Time Delay

The module incorporates a minimum. off time delay of 4 £ 1
minute. This delay is actuated only by either 240 volt supply power
interruption to the unit or a temperature trip. The delay is not ac-
tuated during riormal cycling of the compressor contactor circuit
on cooling demand or if the low or high pressure switches open
and reset.

2 - Field Chackout Procedure - In Unit

Power Supply Check

Check for 230VAC control power across terminals T1 and T2. If
230VAC is absent check out unit wiring, F1 fuse and T1 transformer
if used.

GCS11

Sensor Resistance Check

If the compressor has been operating and may have stopped on
a temperature trip through the module, allow the compregsor to
cool at least one hour and/or make the following check to deter-
mine sensor condition. Disconnect sensor leads from terminals 'S’
and "S1' and check resistance with ohmmeter; if resistance is less
than 10K ohms but greater than 500 ohms, sensors are within limits.

If following sufficient time for compressar to cool completely, the
sensor resistance approaches infinity, an open or break in sensor
circuit is indicated. The module senses this as an over-termperature
condition and prevents comprassor operation. Also, if the sensor
resistance approaches zero ohms, a short is indicated and the
module prevents compressor operation. Shorted or open sensors
tequire repiacement of compressor,

Check For Shorted Module

A shorted module wil not de-energize the compressor control cir-
cuit if over-tamperatures are sensed, To verify ability of module
to de-energize the compressor circuit, initiate a cooling demand
to run comptessor. When the compressot is running disconnect
one sensor lead from either terminal ‘S’ or *S1’, if the compressor
is de-energized the module is okay. If the compressor is not de-
energized, replace module.

Check For Open Module

if the compressor doses not operate, first check unit controls; verify
a cooling demand and closed logic panel cooling contacts providing
120VAC to terminal ‘M1’ of protection module. Alsa verify that
low and high pressure switches in the contactor circuit are closed.
To disable the minimum off delay, temporarily jumper test terminal
‘X' to sensor terminal ‘S’. If the compressor contactor does not
energize, jumper across terminals ‘M1’ and ‘M2° — CAUTION:
120VAC. H the contactor energizes replace the module. If the con-
tactor doas not energize, the problem is not within the module;
racheck other controls in circuit and contactor coil.
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3 - Qut of Unit Checkout Procedure

Figure b1 gives the test circuit hookup and checkout procedure for
bench testing of the compressor protection module. If the module
is removed from equipment for testing be sure to check compressor
sensor resistance after compressor has cooled as in Section
2 - Field Checkout Procedure.
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TO 120VAC CONTROL LINE
2.5 A MAX 208/230VAC
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ELECTRONIC PROTECTION MODULE
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COMPONENTS:
K1 - 120vVAC RELAY OR 51 - TOGGLE SWITCH
CONTACTOR. SPST-PILOT DUTY
R1 - 35K OHM POTENTIO- §2 - PUSH BUTTON
METER LINEAR SPNO-PILOT DUTY
TAPER
CHECKOUT:

1 - Close 51, apply power & vary resistance R1,
Module must trip & reset within the fellowing
values:

TRIP RANGE RESET RANGE

26K-34K OHMS 11K-13K OHMS
2 - With module reset, close S2. K1 must de-
energize (shorted sensor protection check).
3 - Reset module & open S1. Increase R1 until
the maodule trips. Then decrease approximately
1K OHM. K1 must stay de-energized for 240

+ 60 seconds.

COMPRESSOR PROTECTION
MODULE TEST CIRCUIT

FIGURE 51

G - Status Panel Checkout

The SP11 and S5P11 status panels are non repairable items. They
may he hench tested to chack for operation of LED's (light emit-
ting diodes.).

1 - The items reeded for testing are 2 small pilot duty toggle
switches, 24VAC transformer, 2 carbon resistors (10K ochm, 1/2
watt, 5% tolerance; available as Lennox Part No. 99C0201) and
hookup wire no larger than 16 gauge {Panel terminals accept
maximum of one 16 gauge wire per terminal.).

2 - Refer to Figure 52 and wire the circuit shown to the 1 to 10
terminal strip on back of status panel. No other wiring shouid
be connected to the panel when making this test. Be sure the
back of panel does not touch anything that could short com-
ponents or terminals when bench testing.

{GREEN) CQOL

1QREEN] HEAT

{RED) FILTER

{RED) NC HEAT

24 VAC
AN

120 VAC
TRANSFORMER

COMPRESSOR 1

COMPRESSOR 2

COMMON
Vi

alalle

[©000000 060

RESISTOR - 10K ohm,
1/2 watt, 9% tclarsnce, carbon.
ILennox Part No. 99C0201)

SWITCH CLOSED - COMPRESSOR LED  GREEN
SWITCH OPEN - COMPRESSOR LED - RED

SP11 & SSP11 STATUS PANEL
LED OPERATION CHECKOUT

FIGURE 52

3 - The resistors are required to provide operation of the compres-
sor 1 and 2 LED’s in the red mode when the test switches are
open. For example, to light compressor 1 LED green requires
24VAC to both terminals 5 and B; red operation requires 24VAC
to terminal 5 and a separate circuit from terminal 6 through the
resistor to common. Compressor 2 LED follows samie example
using terminals 7 and 8.

4 - To test the panel close the switches and plug in transformer
to apply power. All LED’s should be ON-green except for the
Filter and No Heat, they should be ON-red. Open the test
switches one at a time, the respective LED should change from
green to red.

5-If any LED does not operate correctly, be sure the test
switches are good and will pass the low current used by the
panel; jumper across the test switch to check, if LED remains
inoperative the panel must be replaced.
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